


MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU N€OMETPUYECKUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  MPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MAaTEMATHKH.

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

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

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMETpUH;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHpOBaHNE YMEHUS PacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpPE MHOTOTPaHHUKHA M Te€ja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUs O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IpHU



000CHOBaHMM MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCMOMATHKHU B POBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusaworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CdhopmymnupoBanHoe Bo ®PI'OC COO TtpebGoBaHMEe «yMETh ONEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He  TOJbKO IO
CoJlep KaTeNIbHBIM JIMHHSAM, HO U 10 Tojam oOydenus. ConmeprkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yjbTaTaM ocBoeHus DenepanbHON padoueit
MpOTpaMMBbl, paclpeieHHbIM 0 ToJaM OOyYeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOMPOCAM 00yUaroIIuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEIFHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIFOYATh B OOIIYIO
CUCTEMY NeOMETPUUYECKUX MPEACTaBICHUM OOyYaromUXCsl, PACIIUPS U YIIyOsis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
UHAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOrpaMM, O0OeCeduTh YriyOnéHHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0uM 1 podecCHOHaTBFHBIM 00Pa30BaHUEM.

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



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
U 1ockocT. [lapannenbHoe M IEHTpalbHOE MPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIEIbHOIO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHU.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (GuUrypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YyIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHasi PU3MBbI, OOKOBasi U MOJIHAasi MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMMAapajuleNeNuUIe] W €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuza,
npaBWibHas W yceu€HHas mupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHel
IIPaBUIBHOW mnUpaMuibl. IIpaBuiabHBIE MHOTOTPAaHHUKM: NPABWIbHAS IIPU3Ma U



MpaBUJIbHAS MHPAMUJIA, NPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U TPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUJILHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHUMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[ToHssiTME KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpadcTBe. KoopauHatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
cepudeckas IMOBEPXHOCTh, OOpasyromiue moBepxHOcTed. Tena BpalleHUS:
IMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacroiioxeHue
ceppl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0paxenue Tein
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IUIMHIAPA, TUpaMuabl U KoHyca. O0BEM IIapa M IIapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH € UCTIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
cucTtemMa KoopAauHaT B mpoctpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u cepa Ditnepa.



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

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, ONPOCHI M JIPYTroe€), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

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

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMO0O0pa30BaHUI0 HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaloUIed Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHN;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:



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

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMs, OIEHWBATh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh e(UIUTH MHPOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTA, MCCIICOBaHUS,
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 PEIIeHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

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

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
peIIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

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

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpU3Ma,
NUpaMu/a, MPSIMOYTOJIbHBINA apajuieNenunesn, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBIIOIHATH MU300pakeHUs: PUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

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

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

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

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXXJIEHUE T'C€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPEOOpPa3OBBIBATH M WHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMPUMEHATH TMOJYYCHHbIE 3HAHUA HAa TPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CcPOpMYyIHpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPHUUECKUX BEIUUHH;

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

K konmy 11 kiacca o0yyaroniuiicss HAy4uTCs:



CBOOOZHO OINEPUPOBATH MOHATUSMHU, CBSI3AaHHBIMH C LWJIHMHIPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

ONepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLICHUS: HUIUHAPOM,
KOHYCOM, c(hepoi u mapowm;

pacro3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WJIH TEJO
BpalllCHUS;

BBIUUCIISTH COOTHOLICHUS MEXK/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
yepTexax U puCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelnaTh reoOMeTpUUECKUE 3aJa4l Ha BBIYHMCICHUE YTII0B MEXY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUUA OT TOYKM [0 IUJIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBINIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3EpKAIbHON
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAIllEHUS: CEYCHHs IMIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsl KOHYca (MapajuiebHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEUEHU: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOX/JICHUE T€OMETPUUECKUX BEJIUYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHbIE CUTYyallUH, IPUMEHATh U3YUEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENO0BATH IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/Jadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IVIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) HPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
BexkTtops! B mpocTpaHcTBe 12
8 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u L5 1
CUCTEeMaTHu3alusl 3HAaHUI
3 O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
cCUCTEeMaTHu3alus 3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabHbie
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

CEpeIUHBI OTpe3Ka

OcHOBHBIE TIpaBHJIa H300pAKCHUS HA PUCYHKE
IUIOCKOCTH, MapaJuIeIbHBIX IPSMBIX (OTPE3KOB),

[TonsiTust crepeoMeTpun: TOUKa, Mpsmas,
M300pakeHHs Ha PUCYHKE IMJIOCKOCTH,

oTpe3ka

IJIOCKOCTh, MpocTpaHcTBO. OCHOBHBIE MpaBuia

napayieNbHBIX MPSAMBIX (OTPE3KOB), CEPEeIUHBI

[TonsTHSA: nepecekaroLuecs MI0CKOCTH,
nepeceKaroIuecs npsiMast ¥ II0CKOCTb;
HOJIYTIPOCTPAHCTBO

[oHsATHS: TIEepeceKaroIuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE TPOCTEUIIINX

00BEKTOB

IPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIIUX

MHororpaHHuKH, H300paKeHHEe MTPOCTEUIIINX

00BEKTOB

IPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIIUX

HHUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIECCTBUS U3




AxcuoMel CTCPCOMCTPHUH U IICPBLIC CICIACTBUA U3
HHUX

AKCHOMEI CTCPCOMCTPHUH U IICPBLIC CICIACTBUA U3
HuX. CriocoObl 3aJaHusI TPSMBIX U MJIOCKOCTEH B
npoctpancTBe. O003HAUEHUS TIPSIMBIX U
IJIOCKOCTEN

10

N3obpakenue ceueHuil nmupamMusl, Kyoa u
IPU3MBI, KOTOPBIC IPOXOST Yepe3 ux péopa.
N300pakeHune mepecedeHus MmoIydeHHbIX
Iockocteil. PackpaimBanue mocTpoeHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

11

N3obpakenue ceueHuit nmupaMmusl, Kyoa u
HPU3MBI, KOTOPBIC IPOXOIST Yepe3 ux péopa.
N300pakeHune nmepecedeHus MmoIydeHHbIX
Iockocteil. PackpaimBanue mocTpoeHHBIX
CCUYCHUH pa3HBIMH [[BETAMH

12

N3ob6pakenue ceueHuit nmupaMmusl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux péopa.
N300paxkeHune mepecedeHus MmoIydeHHbIX
TIockocTeil. PackpaimBanue mocTpoeHHBIX
CCUYCHUH pa3HBIMH [[BETAMH

13

N3obpakenue ceueHuit nmupaMusl, Kyoa u
HPU3MBI, KOTOPBIC IPOXOIST Yepe3 ux péopa.
N300pakeHune nmepecedeHus MmoIydeHHbIX
TIockocteil. PackpaimBanue mocTpoeHHBIX
CCUYCHUH pa3HBIMH [[BETAMH

14

MerTton cieoB 1Sl HOCTPOEHUS CEUEHU I

15

Merton cnenoB sl TOCTPOSHUS CEUCHUH.
CBolicTBa epeceyeHuil MPSIMbIX U MIIOCKOCTEN




16

Meron cieoB A MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHruil MPSIMbIX U MIIOCKOCTEN

17

[MocTpoenue ceuenuii B nupamuze, Kyoe 1mno Tpém
Toukam Ha péOpax. Co3qaHme BHIHOCHBIX YepTeKeH
Y 3aIIMCh 111aroB ITOCTPOECHUS

18

[TocTpoenue ceueHuit B mupamue, Kyoe mo Tpém
ToukaM Ha p&opax. CozmaHne BEIHOCHBIX YePTEkKEH
1 3aluChb M1aroB IMOCTPOCHUA

19

[TocTpoenue ceueHuit B mupamMue, Kyoe mo Tpém
ToukaM Ha péopax. Co3maHue BEBIHOCHBIX YePTEKEH
U 3aIUCh 111ar0B MOCTPOCHUS

20

[MocTpoenue ceuenuii B nupamuze, Kyoe 1no Tpém
ToukaM Ha péopax. Co3maHue BEBIHOCHBIX YePTEKEH
Y 3aIKCh 1IaroB MOCTPOEHUS

21

[ToBTOopenue nnanumerpun: Teopema o
POTNOPLMOHATIBHBIX OTpe3kax. [Tomodue
TPEYTOJILHUKOB

22

[ToBTOpenue mianumerpun: Teopema MeHnenas.
PacueTnl B ceueHUAX Ha BEIHOCHBIX YCPTCIKAX.
Hcropus pasBUTH INIAHUMETPUU U CTEPEOMETPUU

23

KoHnTtposbHas pabota "AKCHOMBI CTEPEOMETPHUH.
Ceuenns"

24

B3anMHOE pacmoiokeHue npsiMbIX B
npoctpaHcTBe. CKpelBaroIuecs npsiMble.
[Tpr3HaKK CKpeIUBAIOIINXCSl TPSIMBIX.
[TapannensHble IpsiMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAHUU U €IMHCTBEHHOCTH
IIPSIMOM NapAJIJIEIbHONU JAaHHOU IIPSIMOM,
IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE




Jexalen Ha TaHHou npsaMon. Jlemma o
MEPECEUECHNH NapaAJIENIbHBIX MPSIMBIX IIOCKOCTBIO

26

[TapamiensHOCTB TpeX NpsAMBIX. Teopema o TpEx
napajulelbHbIX IpsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS PAMBIX

27

[TapannensHoe ipoekTpoBaHue. OCHOBHBIE
CBOICTBaA NMapaJljIeIbHOTO IPOEKTUPOBAHUS.
N3obpakenue pa3HbIx GUryp B napamieabHOMN
IPOCKIUH

28

[lenTpanbHas npoekiusi. Yo ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOI MEXITY
MMpAMBbIMHA

29

3a1aun Ha J0Ka3aTeIbCTBO U HCCICA0BAHNE,
CBSI3aHHBIE C PACIIONIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

30

[loHsTHA: napaJuIeTbHOCTh NPSMOM U IIOCKOCTH B
npocTtpancTie. [Ipu3Hak nmapanienbHOCTH MPIMO
1 1ockocTh. CBOMCTBA MAPAIIIETBHOCTH MPSIMO

Y IJIOCKOCTH

31

['eomerpuueckue 3aaun Ha BBIYUCICHUE U
JI0OKa3aTelIbCTBO, CBSI3aHHBIE C MapaIeIbHOCThIO
NPSIMBIX U MIJIOCKOCTEN B IPOCTPAHCTBE

32

IlocTpoenue ceyeHus, MPOXOIALIETO YEPE3
JAHHYIO IIPSIMYIO Ha 4epTEKe U NapajlIeIbHOTO
Ipyroi npssmou. Pacuér orHomenun

33

[TapannenbHas MpoeKUUs, IPUMEHEHUE IS
MOCTPOCHHUS CEYeHM Ky0a U nmapasuiesienunesaa.
CaolicTBa napasuienenunena u Npu3Msl

34

[TapannensHble ockocTH. [Ipu3naku




NnapajiCJIbHOCTH ABYX ILIOCKOCTEH

35

Teopema 0 mapaIeIbHOCTA U €TUHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIIEH uepe3 TOUKY, He
MPUHAICKALLYIO TAHHOW TJIOCKOCTH U CIIEACTBUS
nu3 Heé

36

CBolicTBa mapauiesIbHBIX INIOCKOCTEMN: O
napajuieIbHOCTH MPSIMBIX TIEPECEUCHUSI TPU
NIEPECEUEHHH JIBYX NapaJUIEIbHbIX INIOCKOCTEN
TpeTben

37

CBoiicTBa mapaylIeIbHBIX TIOCKOCTEH: 00
OTpe3Kax MapauleIbHBIX MPSIMBIX, 3aKJIFOUEHHBIX
MCKAY NapalyICJIbHBIMHA INIOCKOCTAMM; O
MEepeCCUYCHUN HpSIMOfI C ABYM MapalJICIIbHBIMU
MJIOCKOCTSIMU

38

[ToBTopenue: Teopema Iudaropa Ha mmockocTu

39

IToBTOpEHUE: TPUTOHOMETPHUS IPAMOYTOJIBHOTO
TPEYroJIbHUKA

40

CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO
napajuiejenumnena

41

Boruncnenue 1iaMH OTpe3KOB B KyOe U
MPSIMOYTOJILHOM Mapaieienureie

42

IlepnieHIUKYISAPHOCTD NPSAMOU U IIJIOCKOCTH.
[Ipu3Hak nepneHuKyJIPHOCTH IPAMOM U
IUIOCKOCTH

43

IIeprieHAUKYISIPHOCTD NPSAMOU U IIJIOCKOCTH.
[Ipu3Hak nepneHguKyJIIPHOCTH IPSAMOM U
IIJIOCKOCTH

44

Teopema o CyliecCTBOBaHMH U €IMHCTBEHHOCTH
MPSMOM, MPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA




U NEPIEHAUKYIJIAPHOH K INIOCKOCTH

[110CcKOCTH ¥ MePIEHAUKYISIPHBIE UM MIPSIMbIE B

s MHOTOTpaHHHUKaX

46 [1nockocTH U NEepeHINKYISIPHBIE UM NIPSMBIE B
MHOTOIPAHHHUKAX

47 [Iepnenpukymnsap u HakinoHHas. [loctpoenue
NEPIEHIUKYIIApA U3 TOYKU Ha IPAMYIO

43 [Tepnienaukymnsip u HakioHHas. [loctpoenue
NEPIEHIUKYIIApA U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u
obOpatHas)

50 Teopema o Tpéx neprneHAUKyIApax (npsamas u
oOparHast)

51 Yron Mexay CKpenBaromuMUCs MPSIMbIMU

5 [Touck neprneHauKyIIpHBIX IPAMBIX ¢ IOMOIIBIO
NEePNEHAUKYISIPHBIX TUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuenunii Kyba, MpU3MBbI, MPABHILHON
MAPaMUJBI C TOMOIIBI0 OPTOrOHAJIBHON POEKIIUU

55 [Moctpoenue ceuenuii kyba, mprU3Mbl, MPABUIBHON
MUPAMU/JIBI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKIINH
CummeTpus B IpOCTPAHCTBE OTHOCUTENIBHO

56 miockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOK U
IJIOCKOCTH KaK CIIECTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOIpaHHUKU. PacyéT paccrosHun

OT TOYKH A0 IINIOCKOCTHU




[IpaBunbHBIE MHOTOTpaHHUKU. PacyéT paccrosHun

> OT TOYKH JI0 MJIOCKOCTH

60 CriocoObl ONyCTUTH NEPIICHAUKYIISAPBI: CAMMETPHUS,
CIBUT TOYKH I10 NTApAJLIEIbHON NPAMOU

61 CaBur 1o HemnapasuieIbHON MPSMOW, U3MEHEHUE
paccTosHui

6 KonTtponpHas padora "B3aumnoe pacrnonoxenue
MPSAMBIX U IJIOCKOCTEN B POCTpaHCTBE"
[ToBTOpEHME: Yroa MeKay MPSIMBIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIEHOM
TPEYroJIbHUKE, TEOPEMA KOCHUHYCOB

64 [ToBTOpEHME: YrON MEXAY CKPEIIUBAOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIUNCICHUS yIila
MEXy NPSMBIMA B MHOT'OTPaHHUKAX

66 JIByrpansslii yroj. CBOMCTBO JMHENHBIX YIJIOB
JBYTPaHHOIO yria

67 [Tepnenaukymnsipubie iockoctu. CBOKCTBA
B3aMMHO IEPIECHINKYJIIPHBIX INIOCKOCTEN
[Ipu3Hak nepneHauKyJISpHOCTH IIJIOCKOCTEN;

68 TeopeMa O MPSIMOM MEePEeCEUeHUs IBYX MIOCKOCTEN
NEPIECHIUKYIAPHBIX TPEThEH TUNIOCKOCTH
[IpsiMoyronbpHBII napauienenunesn; Kyo;

69 M3MEPEHMS, CBOMCTBA NPSIMOYTOJIBHOTO
napajuleenune1a

70 Teopema 0 AMaroHanu NpPsIMOYTrOJIBHOTO
napajuleJenuIe1a u CIeACTBUE U3 HEE

71 CrepeoMeTpuuecKkne U IPUKIAIHBIC 33/1a4H,

CBA3aHHBIC CO B3AaMMHBIM PACIIOJIOKCHUEM ITPSAMBIX




" IJIOCKOCTH

72

[ToBTOpEHME: CKpEeUIUBAIOLIUECS MPSMBIE,
napajuieiabHble TNIOCKOCTH B CTAHJAPTHBIX
MHOTOIPaHHHUKAX

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINUXCS MPSIMBIX, PACCTOSTHUE MEXKIY
CKpPCIIUBAOIHUMUCS MTPAMBIMU B IPOCTBIX
CUTyalusax

74

PaccrosiHHE OT TOUKM 10 TIOCKOCTH, PACCTOSTHUE
OT IPSIMOM JI0 TIIOCKOCTH

75

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOILBIO
NEPIECHIUKYIIIPHON IIJIOCKOCTH

76

TpéXrpaHHslid yrosi, HEpaBeHCTBaA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO

yria

77

DneMeHTHI ChepUIECKON TeOMETPHH:
reoJie3NYecKre JMHUU Ha 3emie

78

KonTtposbHas padota "Yr1ibl u paccTossHus"

79

CucremaTtuzanus 3HaHul "MHOrorpaHHUK U €T0
3JIEMEHTHI"

80

[Tupamuaa. Bunsl nupamua. [lpaBunsrHas
nupamua

81

[Tpusma. [Ipsamast 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHasg npuzMa

82

[IpssmMoit napajuienenunes, NpsAMOyTrOabHbII
napaenenumnes, Kyo

83

Brinykibsie MHOTOrpannuku. Teopema Dinepa




Boinyknbie MHOrorpanHuku. Teopema Oinepa.

84 [TpaBuIibHBIE U MOIYNPAaBUIbHBIE MHOTOIPAaHHUKU !
85 KonTtponbHas padora "MHororpaHHUKH" 1
86 [ToHsiTHE BEeKTOpa HA MIIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOpOB 1
89 [IpaBuno napamienenumnena 1
90 YMHOKEHHE BEKTOpA Ha YUCIIO 1
91 Paznoxenue BeKTvopa 1o 0asucy TpEX BEKTOPOB, HE 1
JeKAIUX B OJHOHN TUNIOCKOCTH
92 CxanspHoe Mpou3BeICHUE 1
93 Boruncnenue yria Mexy BEeKTOpaMu B |
IIPOCTPAHCTBE
94 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1
95 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1
97 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
98 O06o0611eHre U cucTeMaTU3alus 3HAaHUN 1
99 O00011eHNEe U cCUCTEMATU3ALMs 3HAHUN 1
100 Wrorosast kKoHTpoJbHASA paboTa 1
101 HroroBast koHTpoIBHAs paboTa 1
102 O06o01IeHre U cCTeMaTU3alus 3HAaHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTesibHbIE
padoTsI padoThI
pecypcsl
1 [ToBTOpenue Temol "KooparHaTel BEKTOpa Ha |
IJTIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTopenue Temsl "CkalsipHOE TPOU3BECHUE |
BEKTOPOB"
3 [ToBTOpenue Temsl "BorunciieHne yria Mexiay )
BEKTOpPaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, |
MPOXOSIICH Yepe3 ABE TOUKH"
5 VYpaBHEHUE MIIOCKOCTH, HOPMaJjlb, YypaBHEHUE )
IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE JIOCKOCTH, HOPMaJilb, YypaBHEHUE )
MIJIOCKOCTH B OTPE3KaX
7 BektopHoe npousBeneHue 1
2 JIuHelHbIE HEPABEHCTBA, JIMHENHOE 1
MporpaMMHUpOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, JIMHEITHOE |
MporpaMMHUpOBaHUE
10 AHanuTHYeCKHe METObI pacuéra yriia Mexay |
MPSIMBIMU B MHOTOIPAHHHUKAX
1 AHaJIUTUYECKUE METO/IbI pacyéTa yria Mexay )
IJIOCKOCTSIMUA B MHOT'OTPaHHUKAX
12 dopmysia pacCTOSIHUSA OT TOUKHU JI0 TUIOCKOCTH B 1




KOOpAMHATAaX

Haxoxnenne paccTostHui OT TOYKHU JI0 TIIIOCKOCTH B

13 KyOe

14 Haxoxnenne paccTostHui OT TOYKHU JI0 TIIIOCKOCTH B
MpPaBUILHON MTUPAMUIE

15 KonTponbHas pabota "AHanutuueckas reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHMsi MHOTOIPaHHUKOB: METO/I CJIEZIOB

18 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MIJIOCKOCTH, TMIEPECEUEHUs MPSMBIX U IJIOCKOCTEHN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuiebHbIe CeUCHUS

20 [TapannensHble NpsSIMbIE U MIIOCKOCTH: PACUET
OTHOIIEHUN

21 [TapannenbHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[lepnieHIuKyNsIpHbIE MPSAMBIE U TUIOCKOCTH:

” CTaHJIapTHbBIE Mapbl MEPHIEHAUKYIIPHBIX
IJIOCKOCTEHN U MPSMBIX, CAMMETPUH
MHOTOTPaHHUKOB

” [leprnieniuKynsipHbIE MPSAMBIEC U IVIOCKOCTH: TEOpEMa
0 TpeX MepIeHIUKYIsApax

24 [TeprieHIUKYISIpHBIE IPSMBIC U TUIOCKOCTH:
BBIYHCIICHUS IJTUH B MHOTOTPaHHUKAX

’5 [ToBTOpEHME: MIIOMIAI MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIAACH, COOOpaXKEHUS MOA00US

26 IToBTOpEHME: MIOIMA MHOTOYTOJIbBHUKOB,




(dbopMyITBI I71s TUTIOIIAEH, COOOpasKeHHUs TTO100US

HOBTOpeHI/IeZ miIomaan MHOT'OYT'OJIbHUKOB,

27 (dbopMyIIBI IS TUTOIAEH, COOOpaskeHUs TTO100US
[Imomaau ceyeHnii MHOTOrPaHHUKOB: TUIOLIATN

28 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKECHHS
nmoxoous
[Imomaau ceyeHnii MHOTOrPaHHUKOB: TUIOLIATN

29 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKECHHS
nmoxoous

30 Konrtponsnas padora "[loBTopenue:
MHOT'OTPaHHUKH, CEYEHUSI MHOTOTPAaHHUKOB"

31 00bEM Tena. OObeM MPSIMOYTOIBLHOTO
napajuiefenumneaa

0 3anaun 00 yaBOeHUHU Ky0Oa, 0 KBaapaType Kyoa; o
TPUCEKIUH yIiia

1 CrepeoMeTpuuecKre 3aa9u, CBSI3aHHbBIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO Mapasuielienureia

34 [Ipuknanuele 3a1a4m, CBSI3aHHBIE C BBIYUCICHUEM
00BEMa MPSAMOYTOJILHOTO Mapalljiesienumneaa

35 O0BEM npsIMOi TPU3MBI

36 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TPSMOM MTPU3MBI

37 [Ipuknanuele 3a1a4um, CBsI3aHHBIE C 00BEMOM
MPSAMOU PU3MBI
Brruncnenne 00bEMOB TEN ¢ TOMOIIIBIO

38 ornpenenéuHoro uHTerpana. O0bEM HaKJIOHHON
MIPU3MBI

39 Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO




onpeaenéHHoro uurerpaita. O0bEM MUpamMuIbI

dopmyna 00bEMa mupamMuasl. OTHOIICHHE 00BEMOB

40
MUPaMUJ ¢ OOIIUM YIIIOM

A1 dopmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB
MUPaMUJ] C OOIITUM yTIIOM

4 CrepeomeTpuuecKkue 3aJjauu, CBsI3aHHbBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

13 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
o0BEMaMU TUPaAMUIBI

44 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKJIIOHHOM MPU3MBI

45 [Mpuknanueie 3axaun mo Teme "OO0bEMBI TET",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenne 00bEMOB. Beruncienue paccTossHus 10
MIJIOCKOCTH

47 Kontponbras padota "O6bEM MHOTOTpaHHHUKA"

43 [unuHapudeckasi MOBEPXHOCTh, 00pa3yrOIIHe
UUITUHIPUYECKON MOBEPXHOCTH

49 Humuaap. [psmoit kpyrosoit nunuuap. [lnomans
MOBEPXHOCTU LIUWJIMHPA

50 Konundeckast mOBepXHOCTh, 00pa3yroIiue
KOHUYECKOW moBepXxHocTH. Konyc

51 CeueHue KOHYca IUIOCKOCTbBIO, TapaJlIeIbHOU
MJIOCKOCTH OCHOBAHMS

57 VYceu€nnsiit konyc. M3o00pakeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJTHON

IMOBCPXHOCTU KOHYCA




[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM

>4 MOBEPXHOCTH KOHYCa
CrepeoMeTpHuyecKre 3aJJauu Ha JOKa3aTelbCTBO U
55 BBIYHMCIICHUE, IOCTPOCHUEM CEUYCHHUN LIWIIMH]IPA,
KOHyca
CrepeoMeTpHuuecKre 3ajaui Ha J0Ka3aTebCTBO U
56 BBIYMCIICHHE, TOCTPOCHUEM CEYEHUN [IUINHIPA,
KOHyca
57 [IpuknagHelie 3a1a4n, CBI3aHHBIE C UJIUHIPOM
58 [Ipuknagaele 3a1a4n, CB3aHHBIE C UUJIUHIPOM
59 Cdepa u map
[Tepeceuenue cepsl U M1apa ¢ MIOCKOCTHIO.
60 Kacanwue mapa u cdeps miockoctso. Bua n
n300pakeHue mapa
[Tepeceuenue cepbl U M1apa ¢ MIOCKOCTHIO.
61 Kacanwue mapa u cdeps miockoctso. Bua un
n300pakeHue mapa
62 VYpasuenue chepsl. [Lnomans cheps! u e€ gacrei
63 Cummerpus chepsl u mapa
CrepeoMeTpuuecKre 3ajaui Ha J0Ka3aTebCTBO U
64 BBIYHCIICHHE, CBSI3aHHBIC CO CPepoit 1 Iapom,
MIOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO
CrepeoMeTpuuecKre 3aJaui Ha J0Ka3aTebCTBO U
65 BBIYHMCIICHHE, CBSI3aHHBIC CO CPepoit 1 Iapom,
MIOCTPOCHHUEM UX CEYEHHH MIIOCKOCTHIO
66 [TpuknaaHblie 3a1a4u, CBI3aHHbIE CO chepoil u
mapom
67 IToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,




BBIYUCIICHUS B OKPYKHOCTH, CTAaHAAPTHBIC HOI[OGI/ISI

Paznuunple KOMOWHAIIMY TE BPAIICHUS U

68 MHOT'OTPaHHUKOB

69 3agaum o TeMe '"Tena u MOBEpXHOCTH BpalieHus"

70 3anaun o teme ""Tena ¥ NOBEPXHOCTH BpalleHUS"

71 Kontponbnas padota "Tena u mOBEpXHOCTH
BpaiieHus"

7 O0béM mumuHIpa. Teopema 006 00bEME TPSIMOTO
WIAH]IPA

7 Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO
onpeaenéHHoro uurerpaita. O0béM KoHyca

74 [Tnomaayn 60KOBOM ¥ MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH]IPA, KOHYCa

76 [Tpuknagueie 3agaun mo Teme "OO0BEMBI U TUTOIIATT
MOBEpXHOCTEM TEN"

O0BEM mapa u mapoBoro cekropa. Teopema 00
o0béme mapa. [Tmomans chepsr.

77 CrepeoMeTprieCcKHe 3a/1a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB I11apa, IApOBOT0 CETMEHTA
1 I1apOBOI0 CEKTOpa
[Tpuknagueie 3agaun mo Teme "OO0BEMBI TEN",

73 CBsI3aHHBIE C 00BEMOM I1apa ¥ TIOMIAIbI0 ChEpPHI.
COOTHOIIIEHHS MEXY TUIOIIAIIMHU TOBEPXHOCTEN U
00BEMaMU ITOTOOHBIX TEJT
[TonoOHbIe Tena B mpocTpaHcTBe. M3mMeHeHne

79 00béMma nipu mogoouu. CTepeoMeTpuUueCcKre 3a1a49H,

CBSI3aHHBIE C BEIYHCIIEHUEM 00HEMOB TEI U




IJTIOLIAZIEN TTOBEPXHOCTEN

80

Kontponbras padota "[1nomaam moBepXHOCTH U
00BEMBI KPYTJIBIX Te"

81

JIBroxenus npoctpancTBa. OTOOpakeHHUS.
JIBvokeHus u paBeHCTBO (puryp. OOmue cBOiCTBa
IBUKCHUHU

82

Buael 1BukeHuUil: napaiesIbHbIN IEPEHOC,
LIEHTpaAJIbHAsE CHMMETPHS, 3€pKaJIbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSIMOH

83

[TpeobpaszoBanus nmomoowus. [Ipsmas u chepa
Diinepa

84

reOMeTpI/I‘IeCKI/Ie 3aga4i Ha IPUMCHCHHUEC NIBUKCHU A

85

KonTponpHas padora "BekTops! B mpocTpancTse”

86

Oo6o0maromiee moBTopeHue 11 MOHITHIT B METOIOB
kypca reomerpun 10—11 xnaccoB, cucremaruszanus
3HaHui: "[lapannenbHOCTh NPSMBIX U INIOCKOCTEN B
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