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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHusl, Tak Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTM M MPEIMETOB T'YMAaHMTAPHOIO ILMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aromuMuUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU N€OMETPUUYECKHUX
3a1a4, YyMEHHUE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpus» Ha yriyOonéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAIBHBIX CIIOCOOHOCTEW oOOy4aroumxcs Ipu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  MPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIIHOTO NPOPECCUOHATBHOIO
0o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCHIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHHe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIOUIMX OINKCHIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMEeTpuUH;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynl U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHUS PacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpPE MHOIOTPaHHUKHM M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTEMaTHYECKUX TEOpHUil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEJICHUH PACCYKICHUH;

(opMUpOBAaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pELICHMs, YMEHUSI UX NPUMEHSATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJECPKAHUEM,
(opMUpOBaHHME TMPEACTABICHUS O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHAILHOH TPaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI pPACloO3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsX U MPU U3YYCHUH JPYTUX
y4eOHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomeTpus» B
10-11 «kmaccax sBistorcsi:  «lIpsMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
IPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOJEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  pachpeiensercs He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OcBoeHHs DenepaiibHON paboueii
MPOrpPaMMBbI, pacHpeNeIEHHBIM IO TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yYaroIuecs
oOpamjaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TMOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTr0/IeHreM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYCCKUX TPEJACTABICHUN O0yYarOIINXCS, PACIIUPSISA U yTayOssis
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EeHUIO TEOMETPUHN HA YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycnoBus i auddepeHnmanuu  oOy4eHHS, TOCTPOCHHS
UHJAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOrpaMM, O0O0ecmeduTh YriayOnéHHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henenmto), B 11 kiacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTb,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
NapajulesIbHble M CKpelMBaromuecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPAIUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuiesbHOM MPOEKIUU. YTIbl C COHANPABIECHHBIMH CTOPOHAMHU, YTOJl
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTHU: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYJISIPHOCTD PSIMOM M IIJIOCKOCTH: IEPIIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIbHBIE W NEPHEHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOu
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM OO0  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYIApPHOCT  IUIOCKOCTEW: IpPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YyIia.

MHororpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: N-yroapHas
npusMa, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIE] W €ro  CBOMCTBA.
Kparyaiie nyTM Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: nN-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIBHOW nHUpaMuiabl. IIpaBuibHBIE MHOTOTPAaHHUKW: NPABWIbHAS IIPU3Ma U



MpaBUJIbHAS MHPAMUJIA, NPABWIbHAs TPEYrojbHAs MNHUPAMUIA U IPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaliv, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBLHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE MW MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
[TonssTE KOMIUJITaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pasioKEHUHM BEKTOpA MO TPEM
HEKOMIUIAHApHbIM  BeKkTopaM. [IpsMoyrosbHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeEkKIy BekTropamu. CKalsipHOE MPOU3BEAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasymomue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiiokeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoOBHbIE CcBoOicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IOpSAMOYTOJBHOTO Mapajenenunena u cueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IMIMHIPA, TUpaMUAbl U KoHyca. O0BEM IIapa U IIapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocteio. Kacanue mapa u cdepbl miockoctbio. TloHsiTHE MHOrOrpaHHUKA,



OMHMCAHHOTO OKOJIO c(ephl, Ccepbl, BIMCAHHOW B MHOTOIPAHHUK WM TEJIO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3amay Ha
IJIOCKOCTH € UCTIOJBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALIEHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO YW TEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapaluielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI TOCTPOCHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJa BeKToOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
cuctemMa KoopAauHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. Paznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1ad4.

JABuKeHHsI B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXCHHN. BuIbl JBWKEHWN: TapalIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa 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 O0YYAIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAaHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIME ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHU, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTAaHWE, COAITAHCHUPOBAHHBIN PEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PU3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHALHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



caMO00pa30BaHUI0 HA TMPOTSKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLMATBHO-DPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITHS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B 00yactu
OKpYXaroUel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJorunueckue a1eiicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHWA MEXAy TOHSATHUSIMH, (OPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh H  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, sIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMHU, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NPOBEAEHHOTO  HAOMIOACHUS, UCCIEAOBaHMS, OICHHWBAaTh  JIOCTOBEPHOCTH
HOJTy4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPEJNOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHGOPMAIMY, TAaHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM mpencraBieHus;

CTPYKTYpUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapUuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0mmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTb NOJACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BRIOUPATh CIIOCOO PEIIEeHUS C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yipTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHMUMATh M HMCIOJL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYAJTbHON
paboThl mpu pemeHnH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
peIlIeHNH 33124 U MPOBEICHUH MAaTEMAaTHYECKUX PaCcCyKICHUI;

e TMPHUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHUS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a/1a4;

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

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MNpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TpU3Ma,
NUpaMUJIa, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS I
KJ1IaccuUKaIlnu;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHUE (DUTYp HA TUIOCKOCTH, BBINOIHATH MU300pakeHUs: QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHHUBY;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM hopMy;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LICHTD,
OCb U IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHUHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemaTrh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HaXOXXJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HM3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH NPOCTEHIIMEe TNPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPEOoOpPa3OBBIBATH M WHTEPNPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
yepTexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa TMPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, IPUMEHATh M3YUYCHHbIC TMOHATUS B
mpoliecce IMOMCKa  pEeUIeHUsT MaTeMaTU4ecKd  CcPOpMYyIHpPOBAHHON
npoOseMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPUUECKUX BEITHUHNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca oGyyaroniuiicss HAy4uTCs:



CBOOOZHO OMEpPUPOBATH MOHATUSMHU, CBSI3AaHHBIMH C LWJIHMHIPUYECKOM,
KOHMYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
MOJTyYCHUS;

OIEpUPOBAThH MOHATUAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALCHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaIICHUS,
reOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3AHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISTH COOTHOILIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00BEMaMU
IIOJOOHBIX TE;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) IIIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTekKax U pUCYHKAX;

CBOOOHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNEPAlMU HaJ BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCICHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBIMOJHATh M300paKE€HUST MHOTOTPAHHUKOB M TEJl BpalllEeHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPajJbHOW CHUMMETPUH, 3€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEUCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHINKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJIEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHNUS;

NPUMEHATh T€OMETPUYECKHE (PaKThl NJISl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
PUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (opMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEJIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PEUIEHNH CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IpPOLIECCE IIOMCKA  PEUICHUS
MaTeMaTHYecKu  CPOpPMYIMpPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATh IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapata anreOppl, pemaTrb MNpPAaKTUYECKUE 3a7aud, CBSI3aHHbBIE C
HAXO0KJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMbI Bceero Kontponbueie  Ipaxriyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 BBeneHue B cTepeoMeTpuIo 23 1
5 BsaumHoe pacrnonoxeHue npsiMbix B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprieHIUKYISIPHOCTD MPSIMBIX U o5
IJIOCKOCTEN B IPOCTPAHCTBE
VYTIIBI ¥ pacCTOSHUS 16
MHororpanHuku 7
BekTops! B IpocTpaHcTBE 12
3 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATH3AIINAA 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3ie/ioB U TeM Komrrpoapmste  Tpaktuseckue (uudgposrbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI pecypenr
1 AHanuTH4eckasi FeOMeTpHs 15 1
5 [ToBTOpEHME, 0606H_IGHI:IG u 15 1
cUCTeMaTH3alus 3HaHUH
3 OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpateHus 24
5 [Tnomaau moBepXHOCTU U O0BEMBI 9 1
KPYTJIbIX TEJ
6 JIBrkeHus 5) 1
7 [ToBTOpEHME, 0606H_IGHI:IG u 17 5
CUCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHHs

DJIEKTPOHHbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHBIE TpaBUIIa N300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, TTapaJlIeTbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsATHA cTepeoMeTpUn: TOUYKA, IIpsIMas,
MJIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKCHHS HA PUCYHKE
TUTOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsTHS: EpeceKaroLIecs MIIOCKOCTH,
IepeceKaroImecs npsimasi ¥ MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

[TonsATus: nepecekaronyecs MIOCKOCTH,
IepeceKaroImecs npsimasi ¥ MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CJICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O003HaueHUs MPSAMBIX U TIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UxX
pEbpa. N3o0pakeHne nepecedeHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 uX
pEbpa. N3o0OpakeHne nepecedeHus
IIOJIyYEHHBIX IIIIOCKOCTEN. PackpaimmBanue
MIOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

12

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 UX
pEbpa. N3o0pakeHne nepecedeHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOEHHBIX CEYCHUI Pa3HbIMHU IIBETAMU

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 uX
pEbpa. N3o0OpakeHne nepecedeHus
IIOJIyYEHHBIX III0OCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYCHUI Pa3HbIMHU IIBETAMU

14

Meton cieoB uisl IOCTPOEHUS CEUEHU I




15

Merton cnenoB 1yisi HOCTPOCHUS CEUCHU.
CaolicTBa niepece4eHni NpsSIMbIX U
IIOCKOCTEH

16

Merton cnenoB 1yisi TOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEHN

17

[Toctpoenue ceuenwuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

18

[Toctpoenue ceuenwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

19

[Toctpoenue cevuenwuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MTOCTPOEHUS

20

[Toctpoenue ceuenwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MTOCTPOEHUS

21

[ToBTOpenue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUAX HA
BBIHOCHBIX 4eprexkax. Mcropus pa3sutus
ITaHUMETPUHN U CTCPCOMCTPUU




23

KontponbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

Bsaumnoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpenBaronecs
npsimble. [Ipu3Haku cKpenuBaonmxcs
npsambix. [TapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHON
JTAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsMoi. JlemMma o nepece4eHuun
MapajvieIbHbIX MPSAMBIX IJTOCKOCTHIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX MmapajuleNbHbIX IpsSMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

27

[TapannensHO€ NPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBA MapalIeIbHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKIUN

28

[MenTpansHas nmpoekuus. YTomi ¢
COHAIPaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMBIMU

29

3amayn Ha NOKA3aTEILCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIoIOKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsTHA: MapaIEeTbHOCTh NPSIMOU U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IJIOCKOCTH.




CgoiicTBa mapajuieIbHOCTH IPSIMOU U
MIJIOCKOCTH

31

['eomeTpuueckue 3aaun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO MPSIMYIO Ha YepTexe U
MapajyIeIbHOIO IPYrou npsimoit. Pacuér
OTHOLUEHUH

33

[TapatenpHas NpOEKLHUs, IPUMEHEHHE
JUISL IOCTPOCHHSI CEYCHHM KyOa U
napaenenunena. CBoicTBa
napajuieJienuIe/1a ¥ Ipu3Mbl

34

[TapamensHble ockoctu. [IpuzHaku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o napaieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.IGfI
yepe3 TOUKY, He IPUHAIICKAITYIO JaHHOU
IIJIOCKOCTH U CIICACTBHUA U3 Heé

36

CgolicTBa napajuieNbHBIX IJIOCKOCTEM: O
MapajuIeIbHOCTH NPSIMBIX NIEPECEUECHUS
MIPU NIEPECEUCHUHU JIBYX MapajuIeIbHbBIX
IJIOCKOCTEMN TPEThEU

37

CBoiicTBa MapajICIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEXy MapajieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOIL C
ABYMS TTapaJIJICIIbHBIMUA INIOCKOCTAMUA




38

[ToBTopenue: Teopema [Mudaropa va
MIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunesa

41

Brruncnenue MH OTpe3KOB B KyOe 1
IIPSIMOYTOJIBHOM TIapajuleIenuneie

42

[leprieHAMKYASIPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH

43

IlepnieHIUKyYIAPHOCTD NPSAMOU U
mrockoctH. [Ipu3nak
NEPIEHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH

44

Teopema 0 CyIlIeCTBOBAHUU U
€IUHCTBEHHOCTH MPSIMOM, IPOXOIALLEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIEHANKYISIPHON K MIOCKOCTH

45

[1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

46

[11n0cKkOCTH ¥ TEpIEHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

47

[lepnieHIuKyNsIp U HAKIOHHAS.
[TocTpoenue neprneHuKyspa U3 TOUYKU Ha

MPSIMYIO

48

IlepnieHquKymsp U HAKJIOHHASL.




[TocTpoenue neprneHuKynsapa u3 TOUKH Ha
PSIMYIO

Teopema o Tpéx nepreHauKyaspax

49
(mpsimast m oOpaTHas)

50 Teopema o TpEX mepneHUKYISIPax
(npsimast 1 oOpaTHasi)

51 VYroa Mexay CKpeluBarouMHCS
MPSIMBIMU
[Touck neprneHAuKyIIPHBIX MPSIMBIX C

52 MTOMOIIIBIO TIEPTICH UK YJISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenunii kyoa, MpU3MBI,

54 MPaBUIILHON TUPAMHUJIBI C TTOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenue ceuenunii kyoa, MpU3MBI,

55 MPaBUIILHON TUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJIBLHON MPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3Hak neprneHaAuKyJISPHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUHI

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOYKH JI0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKH JI0 MIIOCKOCTH

60 CriocoObl OIYCTHTD MEPIICHAUKYIISAPHI:




CUMMETpPHUS, CIABUT TOYKH 110
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW IPsMOH,
W3MEHEHUE PACCTOSHUI

62

KonrtponsHas padora "B3anmuoe
PAaCIIOJIOKCHHUC IIPAMBIX U IJIOCKOCTEH B
nmpocrpaHcrae”

63

IToBTOpEHME: Yroa MexXAy NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKpCHINBAOIIUMUCH TPAMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuyeckue METO bl BEIYUCICHUS
yria MeXJy MPSIMBIMU B MHOTOI'paHHUKAX

66

JIByrpanHbIil yroji. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[Tepnienaukymnsipubie maockoctu. CBOMCTBA
B3aMMHO IIEPIECHANKYJIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa o0 NpsiMOi
MEepEeCcEeUeHMs IBYX MIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssMOyTONBHBIN MapajuIeNenuIe; Kyo;
M3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajuiefenumneaa

70

Teopema o auaroHanu NpsIMOYIrOJIbHOIO




napajuieJienuIe/1a U CIeICTBUE U3 Hee

71

CrepeomeTpruecKkue U NpUKIaJIHbIe
3aJ]auu, CBSI3aHHBIE CO B3aMMHBIM
pacIoIOKEHUEM MTPSIMBIX U TNIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS MTPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

73

[Tapa mapannenpHbIX JIOCKOCTEN Ha
CKPEILLIMBAOIINXCS MPSAMBIX, PACCTOSTHUAE
MEK1Y CKPEIIMBAIOIIMMHUCS IPSIMBIMU B
MPOCTBIX CUTYALUAX

74

PaccTosiHre OT TOUKH 10 TJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

75

Brruncienne paccTossHUI MEXITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C
MTOMOUIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblil yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOIO yTIIa

77

DNeMeHTHI CPepUIECKO TeOMETPHH:
reoIe3NYECKUE JIMHUA Ha 3eEMIIE

78

Kontponbras padota "Yriibsl u
paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro dJIeMeHTHI"

80

IIupamupa. Buael nupamun. IpaBunsHas
nupamuaa




[Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI.

81 1
IIpaBunbHas npusma

82 [Ipsamoit napamienenune, 1
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

83 Brimykiibie MHOTOrpaHHUKH. Teopema 1
Diinepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Olinepa. [IpaBuipHbIE U NOTYNIPaBUIIbHBIE 1
MHOTOTPaHHUKHU

85 KontponbHas padota "MHuororpanHuku” 1

86 [ToHATHE BEeKTOpA Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [TpaBumno mapasmienenurena 1

90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OHON 1
TUIOCKOCTH

92 CkanspHOoe NMpOu3BEICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreitmme 3aga9u ¢ BEKTOpaMH 1

95 [Ipocreitmme 3aga9u ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

97 [Ipocreitmme 3aga9u ¢ BEKTOpaMH 1

98 O06o01eHne 1 cucTeMaTu3alus 3HaHUK 1




99 O0001IeHrEe U cUCTEMaTU3aIis 3HAHUI 1
100 HToroBast KOHTpOJbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Jara uudposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi  oOpa3zoBaTe/bHbIE
padoTbI padoThI
pecypcsl
1 IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue Tembl "CkansipHoe 1
IIPOU3BEACHNE BEKTOPOB"
3 [ToBTOpenue TemMbl "Beruucienue yria 1
MEK1y BEKTOpaMU B IPOCTPAHCTBE"
4 IToBTOpEeHUE TEMBI "YpaBHEHHE NTPSAMOI, 1
IIPOXOAIeH uepe3 1Be TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJb, 1
YpaBHEHHE IIJIOCKOCTH B OTPE3KAX
6 YpaBHEHUE MIOCKOCTH, HOpMaJb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 BexropHoe nmpousseeHue 1
8 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1
[IpOrpaMMHUpPOBaHUE
9 JInHelHbIE HEPABEHCTBA, JIMHENHOE 1
[IpOrpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METO/IbI pacuéTa yria 1
MEXy NPSIMbIMH B MHOI'OTPaHHHKaX
1 AHanuTHyecKkne MEeTO/bl pacuéra yria 1
MEXy INIOCKOCTSIMUA B MHOT'OTPaHHUKAX
12 @opMyiia pacCTOSHUS OT TOYKH 10 1




IIJIOCKOCTH B KOOpAMWHATax

HaxoxzaeHue paccTosHUM OT TOYKU 10

13
TIJIOCKOCTH B KyOe

14 Haxoxaenne paccTosHU OT TOYKHU 10
IJIOCKOCTH B MIPAaBUIILHOW MTUPAMHUJIC

15 KontponbHas padota "AHamuTuyeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKHU

17 CeueHMst MHOTOIPaHHUKOB: METO/ CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaHAapTHBIE

18 MIJIOCKOCTH, TIEPEeCEUCHUS TIPSIMBIX U
IIJIOCKOCTEN

19 [TapanmnensHbie PSAMBIC U TUIOCKOCTH:
napajuiebHbIe CeUCHUS

20 [TapannensHbie PSAMBIC U TUIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannensHble MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMHUCS
MPSIMBIMU
[leprieHIUKYISIpHBIE IPSMBIC U

99 MJIOCKOCTHU: CTaHJIapPTHHIE Maphl
MEPIEeHIUKYISIPHBIX TIOCKOCTEN 1
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
[leprieHIUKYISIpHBIE IPSMBIC U

23 MIJIOCKOCTH: T€OpEMa O Tpex
MEepIeHIUKYIApax

24 [leprieHIUKYISIpHBIE IPSMBIC U




IINIOCKOCTH: BBIYMCJICHUS IJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJISI
TJI0IAIeH, COOOpaKEHUSI TIOT00MS

26

IToBTOpeHue: iomanu
MHOTOYTOJTEHUKOB, ()OPMYIIBI JISI
TJI0IAeH, COOOPaKEHUSI TIOTOOMS

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
Iomaaen, CooopaxeHust moao0ous

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOILA I TIOBEPXHOCTEHN, pa3pe3anust Ha
9acTH, COOOpaKESHUSI TOA00MS

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00Us

30

KonrponsHas pabdora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"

31

O06BeM Tena. O0BeM MPSIMOYTOJIBHOTO
napaJuiesnenurnena

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKIIH yTia

33

CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIC C
00BEMOM TIPSIMOYTOJIBHOTO
napauiesienumnesa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO

napasuiesienuneaa
35 O0BEM IPSIMON TPU3MBI
36 CrepeoMeTpHUueCcKre 3a]a9u, CBI3aHHEIC C
BbIUUCIIEHEM 00BEMOB TPSMOI TTPU3MBI
37 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO
38 onpenenéHHoro uaTerpaia. O0béM
HAKJIOHHOM TTPU3MBI
Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO
39 ornpenenéHHoro uHTerpana. O0bpEM
MU PAMHIBI
40 dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MUPAMHUJ C OOLITUM YTIIOM
41 dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM
42 CrepeoMeTpHUueCcKre 33719, CBI3aHHEIC C
00bEMaMU HAKJIOHHOM MTPU3MBI
43 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
o0BEMaMU TUPaAMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI
45 WKIIQJHBIC 3a]]a91 TI0 TeMe HEMBI
IT "O6
Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI
16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodHuA A0 MIIOCKOCTU




Kontponbras padota "O0BbEM

47 |
MHOTr'OrpaHHUKa
Hunuaapuyeckas MOBEPXHOCTbD,

48 oOpa3syromue MUIHHIPUIECKOM
MOBEPXHOCTHU

49 Munuuap. [Ipsamoi KpyroBod HUIUHAP.
HJIOH.IB.I[B IMMOBCPXHOCTHU HUJIMHAPA

50 Konundeckasi TOBepXHOCTh, 00pa3yroIue
KOHUYeCKoi moBepxHocTh. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MTOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeIIbLCTBO M BEIYMCIICHUEC,
MIOCTPOCHHUEM CEUEHUN UIMH]PA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeIbCTBO U BEIYUCIICHUE,
MMOCTPOEHUEM CEUEHUM LWJIMH]IPA, KOHYCA

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
HMIMHIPOM

58 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
HMIMHIPOM

59 Cdepa u map




60

[epeceuenue cheps! u mapa ¢
tockocthio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bua u n3o0paxkenue mapa

61

[epeceuenue cheps! u mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. Byt n m300pakenue mapa

62

VYpasuaenune chepsl. [Lnomans chepsr u eé
yacTei

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a1a49i Ha
J0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

65

CrepeoMeTpHyecKHe 3a1a49i Ha
J0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM UX CEUCHHI TIOCKOCTHIO

66

[Ipukiiaguble 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIUHUCJICHHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
og00ust

68

Paznuunble KOMOWHAIIMY TET BPAIICHUS U
MHOT'OTPaHHUKOB

69

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaiieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

72

06beém mumuHapa. Teopema 06 00bEMe
MPSIMOTO IUJIMHJIpa

73

Brruuciienne 06EMOB Tell C TOMOIIIBIO
ornpenenéHHoro uHTerpana. O0bEM
KOHyca

74

ITnowanu OOKOBOU U MOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUeCcKHE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIIEHEM 00BEMOB IIMITMH/IPA,
KOHYyca

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJI0NIaau MOBEepXHOCTEN Ten"

77

OO0BEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 00béme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKIE 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM OG’béMOB
1Iapa, mapoBOro CErMEHTA U IapOBOT0
CeKTopa

78

[Tpuxnanueie 3ana4un mo Teme "OOBEMBI
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