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INOACHUTEJIBHASA 3AIIMCKA

[eomerpust siBisieTcss OMHUM W3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETrO
o01mero o0pazoBaHusi, TaKk Kak 00ECIEUYUBAET BO3MOKHOCTh U3yUEHUs TUCUUIUINH
€CTeCTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TYMAaHUTApHOTO IIMKIIA.
[lockonbky  JorMueckoe  MbIIUICHHE,  (opMupyemMoe  IpH  U3yYEHHU
00yYarOMIMMUCS TIOHATHWHBIX OCHOB T€OMETPHUH, NPH JOKA3aTEIBCTBE TEOPEM H
NOCTPOSHHUHU IIETIOYKU JIOTHYECKUX YTBEPXKACHUN MPH PEHICHUN T'€OMETPHUECKUX
3aJ]a4, YMEHHE BBIJIBUTaThb W ONPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIEHUH 3a]la4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH
¢u3nveckux 3aaad.

Llens ocBOEHUS MpOrpamMMbl yaeOHOTO Kypea «['eomeTpus» Ha yriryOIEHHOM
YPOBHE — pa3BUTHE WHAWBUAYAIBHBIX CIIOCOOHOCTEH OOydYaloOUmIMXCs IpH
U3yYeHUH T€OMETPUH, KaK COCTABIISIONIEH MpeIMeTHON obsactu «MaremaTuka u
uHpopMaTuKa»  depe3  oOecrieyeHWe  BO3MOXKHOCTH  MPUOOpETeHUs U
UCTOIb30BaHUsl Ooyiee TIyOOKMX TEOMETPUYECKHMX 3HAHMW U JCWCTBUM,
cnenu(UIHBIX TEOMETPUH, ¥ HEOOXOAUMBIX JUIS YCIEIIHOTO MPO(ECCHOHAILHOTO
00pa3oBaHus, CBSI3aHHOTO C UCTIOIH30BAHUEM MATEMATHKH.

[lpuopuTeTHBIMM 3aayaMy Kypca T€OMETpPHHM Ha YIIIyOJEHHOM YpPOBHE,
PaCIIUPSAIONIMME U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacIpeHne MPeICTaBICHUsI O TEOMETPUU KaK 4acTH MUPOBOU KYJBTYPBI U
dbopmEpoBaHKE OCO3HAHHS B3aUMOCBSI3U T€OMETPHUHU C OKPYKAFOIIUM MHPOM;

dopMupoBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak o
BOXHEUIINX MaTEeMaTUYeCKHX MOJENAX, MO3BOJIIOLUINX OMUCHIBATH U HM3y4aTb
pa3HbIe SBJICHUS OKPY)KAIOLIETO MHUpa, 3HAHUE MMOHATUHHOIO anmnapaTa 1o pasJery
«CrepeomeTpus» yaeOHOTO Kypca reOMEeTpHH;

dopmupoBaHHEe ~ yMEHUS ~ BIAJETh  OCHOBHBIMH  IOHSATHSAMH O
NPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMHU CBOWCTBAaMH, 3HAHUE TEOPEM,
dopMyn U yMeHHE HMX NPUMEHATh, YMEHHS JOKa3bIBaTh TEOPEMbl U HAXOIHUTh
HEeCTaHAAPTHBIE CTIOCOOBI pelIeHus 3a1ay;

(dbopMupoBaHHE YMEHHS PACIIO3HABATh HA YEPTEKaX, MOACISAX U B PEaTbHOM
MHUpE MHOTOTPAaHHUKM U Tellda BpallleHHs, KOHCTPYHPOBATh T'E€OMETPUYECCKHE
MO/JIEJIH;

¢dopmHupoBaHUE MOHMMAHUS BO3MOXXHOCTH AaKCMOMATHYECKOTO IMOCTPOSHUS
MaTeMaTUYeCKUX TEOpui, (OPMHUPOBAHWE TIOHUMAHHUS POJM AKCHOMATUKH IIPH
IIPOBEJICHUN PACCYXKICHUN;

dopMupoBaHHEe YMEHHS BIAJETh METOIAMHU JIOKA3aTEIbCTB U AITOPUTMOB
pelleHus, YMEHUS WX HPUMEHSTh, MPOBOAUTH J0KA3aTENbHBIE PACCYXICHHS B
XO0JI€ PEIICHHs CTEPEOMETPHUECKUX 3314 U 3a7a4 C MPAKTHYECKUM COAEP KaHUEM,
dopMHupoBaHHE TPEACTABICHHUS O HEOOXOAMMOCTH JOKa3aTelNbCTB  MpHU



000CHOBAaHMU MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM aKCHOMATUKU B TIPOBEJICHUU
JNEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILCHCTBOBAHME MHTEIUIEKTYaJIbHBIX W  TBOPUYECKHUX
crocobHocTel 00ydaromuXcsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATENbCKIX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHAILHOM T'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPHHM:
YMEHUSI PACHO3HABATH TMPOSBICHUS TE€OMETPUUYECKHX TMOHSATUM, OOBEKTOB H
3aKOHOMEPHOCTEN B PEANbHBIX XKU3HEHHBIX CUTYAIUSX U MPU U3YUYECHUHU APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMil, HCCIEAOBAHMS IOCTPOCHHBIX MOJENEH,
WHTEPIPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP>KAaTEIbHBIMHU JIMHUAMH y4eOHOTO Kypca «l'eomeTpusi» B
10-11 «knaccax sBustorca: «lIpsiMple W TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannuku», «Tema Bpamenus», «BekTopsl W  KOOpAWHATBI B
POCTPAHCTBE», «J|BUKEHUS B MPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
NOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJEHHOM YPOBHE OOy4YeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHHUSIM Y4eOHOTO Kypca, a
dbopMupoOBaHHE JIOTUYECKUX YMEHUH pacmpefensercs He TOJbKO IO
coJiepKaTeJbHBIM JMHUSAM, HO U 10 rojaM oOydyeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepanbHON paboueit
IpOrpaMMbl, paclpeAeNéHHbIM MO rojaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKuUM
o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIIPOCaM 00ydJaromuecs
oOpamiaiiuch HEOJHOKPAaTHO. OTO TMO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMHU MOHATUSIMU ¥ HaBbIKaMU MOCJIEI0BATENLHO U OCTYATEIbHO, C
coOJII0/IEHUEeM TIPUHIIMIA TPEEMCTBEHHOCTH, & HOBbIE€ 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUECKUX MPEJICTaBICHUN O0YYarOMXCs, PACIIUpsIs U YrIyousis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexo K M3y4EHUIO TEOMETPUH Ha YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycloBud ang  auddepeHumanuu  oOydeHHs, OCTPOEHUS
WHIUBUYAIbHBIX ~ 00pa30BaTENbHBIX MPOTpaMM, OOECHeUUuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPHUH KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

NOJITOTOBUTH OOYYalOMIMXCA K MPOJOKCHHIO H3YyUYEHHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyaymied mpodeccuu, obOecrnieurBas MPEEMCTBEHHOCTb MEXKIY
001MM 1 ipodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenume yuebHOro kypca «l'eomerpusi» Ha yriayOlIEHHOM YypOBHE
otBoautcs 204 vaca: B 10 knacce — 102 vaca (3 gaca B Hegento), B 11 knacce — 102
yaca (3 yaca B HEJIEIH0).



COJEPKXAHUE OBYYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TNIOHATHS ~ CTEpeoMeTpur. Touka, TmpsAMas, IJIOCKOCTb,
npoctpancTBo. IloHsTe 00 aKCHOMAaTHYECKOM TMOCTPOECHHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnoyioKEHUE TMpAMBIX B MPOCTPAHCTBE: IEPECEKAIOIIHECS,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpelmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE: NapajlIe/IbHbIE
IPSAMBIE B IPOCTPAHCTBE, MAPALIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPSIMOU
u 1ockoctu. [lapamienbHoe W LEHTpalIbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OcCHOBHBIE CBOMCTBAa NapaJIEIbHOTO MPOEKTUpOoBaHUs. M300paxeHue
buryp B nmapajuiesbHOW MPOEKUUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMM, YIOJI
MEXKIy NPSAMBIMU B IIPOCTPAHCTBE. [lapayyienbHOCTh IIIOCKOCTEN: Napajuie/IbHbIe
IIJIOCKOCTH, CBOMCTBA IapaijIeIbHBIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadp, Napajljiesenure,
MMOCTPOEHUE CEUCHUN.

[leprieHIUKYISIPHOCTD NPSIMOM M TUJIOCKOCTH: NEPIIEHINUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPALICIBHBIE M TEPNEHAMKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
NEPHEHINKYJIAPHOU IJIOCKOCTH. OpTroroHanbHOE MIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IJIOCKOCTH,  MpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPHIECHAUKYJSIPHOCTH — ABYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHAUKYJIISIPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, JIBYTPAHHBIN
yroJ, JUHEUHBIN YroJl ABYTPAHHOTO yria. TpEXTpaHHbBIM U MHOTOTPAHHBIEC YIJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOTO YIJa.

MHoOrorpaHHuKu

Buael MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpansHuka. llpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBas U MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapamnenenunen, NpsAMOYTIOJbHBIM — HapaJuleNEeNUNe] M €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-yrosibHass nupamuja,
npaBwibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
NIPAaBWIBHOW nupamubl. [IpaBUiIbHBIE MHOTOIPaHHUKM: IPAaBWIbHAS INPHU3MA H



IIpaBWIbHAs IUpamMuia, NPAaBWIbHAS TPEyrojbHas IUpaMuia M IPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTIOIPAHHUKAX: OKTadJp,
JOJIEKadIp U UKOCAIP.

Boluncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IUaroHaiu, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBIL,
IUIOIIA/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBL
[Tnomanp OOKOBOIl NOBEPXHOCTM U IOBEPXHOCTH NPABWIBHON NUPAMUIBL,
TEOpEMA O IUIOIIAIN YCEYEHHOM TUPAMU/IBI.

CummeTpruss B HPOCTPAHCTBE. OJIEMEHTbl CHUMMETPHHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MNPAaBWIBHOM MHOIOIPAHHHMKE: CHMMETpUS
NapaJuleenuned, CUMMETPHUsS IPABWIBHBIX IPU3M, CHUMMETPHs NPABUIBHOU
IUpaMUIBbl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEApHBIC, COHAINPABICHHBIE M IPOTUBOIOJIOXKHO
HaIlpaBJIEHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JlEHCTBUS C BEKTOPAMU: CIOKEHHE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBoiicTBa ClloKeHUsI BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpa HA YUCJIO.
[lonATHe KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamwrenenunena. Teopema O pPasIoKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. IIpsmoyrosbHass  cucreMa  KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXKIy KOOPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopamu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[lonaTus: UMIMHAPUYECKas MOBEPXHOCTb, KOHHMYECKass IOBEPXHOCTb,
cepuyeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTtedd. Tena BpalieHus:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnHoe pacnoiioxeHue
chepbl U IUJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus Ha IulockocTu. Pa3zBépTka munmuHapa u koHyca. Cummetpus chepsl u
mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
NpsSMOYTOJIBHOTO Tapaienenunena u cueactsus u3 He€. OO0bEM mpsMol U
HAKJIOHHOW TPU3MBI, IWIHHIPA, TUPaMUIbl 1 KoHyca. O0BEM IIapa ¥ mapoBOTO
CerMeHTa.

KomOuHamu Ten BpamieHuss U MHOTOrpaHHMKOB. [Ipu3ma, BhucaHHas B
IIMHAP, ONHCaHHas OKoJo IminuHapa. llepeceuenne cdepsl u mapa ¢



miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,
OMHCAHHOTO OKOJIO cdepbl, cdepbl, BOUCAHHOM B MHOTOTPAHHUK WA TEJO
BpalIeHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, ITUIOmanas chepsl U €€ JacTeu.
[Tomo6ue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOMAACH MMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB UM TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapayuienbHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXOJAIINE YEPE3 BEPUINHY), CEUEHHUS 1Iapa, METOJIbl OCTPOCHUS
CEUYEHMII: METOJ| CIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHMS, METOJI TIEPEeHOCca
CEeKyIIeH TIOCKOCTH.

BekTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omnepauuu HajJ Bekropamu. BekropHoe
yMHOKeHHE BeKTOpoB. (CBoiicTBa BEKTOPHOTO yMHOXeHHs. [IpsimoyrosbHas
cucTteMa KoopAuHAT B npocTpancte. KoopauHatel BekTopa. Pasnoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ NpPU PEIICHUH TI'E€OMETPUYECKHUX
3a/1ay.

JABHKEHUA B IPOCTPAHCTBE

JIBrxenust npoctpaHcTBa. OtoOpakenus. [[BUKeHUsS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBW)XKEHUW. BuIbl JIBWXKEHUN: TapaulebHBIM IMEPEHOC,
LEHTpalibHasl CHUMMETpUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogodus. [Ipsimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpasxkaanckoe BoCIUTaHKE:

c(OpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMU 00YYaIOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  POCCHMCKOro  00IlecTBa,  NPEICTaBIEHUE O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
poLeTyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHe
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTAMHM B COOTBETCTBHH C HX
GYHKUMSIMU U Ha3HAYEHHUEM;

2) naTpUOTHYECKOEe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON HJIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCHUKWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKOM MaTEMaTUYECKON IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHusX, cdepax
HKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUHCKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUM HAyKM M JEATEIbHOCTbIO YUYEHOrOo, OCO3HaHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OyAYIIEro;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas ICTETHKY MaTE€MaTHUYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aj]a4, pEUICHUHN, pacCyKIECHUH, BOCIPUUMYHUBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0pOBbIO (3I0pOBOE MUTaHUE, COANAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTZIbIXa, peryisipHas (pu3nyeckas aKkTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHAX CIOPTUBHO-03J0POBUTEIBHON IEATENBHOCTBIO;

6) Tpya0oBOE BOCIUTAHHE:

TOTOBHOCTh K TpYAYy, OCO3HaHHE IIEHHOCTH TPYAOTIO0Ms, HHTEpec K
paznuyHbiM  cPepaM  MPOPECCHOHANBHOW  JAEATEIBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur W pealr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCcKoMy  OOpa3OBaHUIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OpPMUPOBAHHOCTh  HKOJIOTMYECKON  KyNbTYypbl, TNOHMMAaHHUE BIUSHUA
COLMAJIbHO-D)KOHOMHUYECKUX ITPOLECCOB HA COCTOSHUE IPUPOJHON M COLMAIBHOU
Cpelibl, 0CO3HAHUE INI00ATIBHOTO XapaKTepa 3KOJOTHUYECKUX MPOOIeM, OpUEHTALNS
Ha TPUMEHEHME MAaTeMaTHMYECKUX 3HaHWM /i1 peleHus 3azad B 00JacTu
OKpY’Kalolllel Cpenpl, IUIAHUPOBAHUE TIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN IS OKPYKAIOIEH CPE.Ibl;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  NpPAaKTHKH, [OHUMaHHE
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeIOBEUECKON MAEsITeNbHOCTH, JTAamloB €€
pa3BUTHA M 3HAYMMOCTH JUIsI DPA3BUTUSA LMBUIM3ALMHU, OBJAJEHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTU4YeCKOW KyJIbTypOM KakK CpEJACTBOM IIO3HAHUA MHUpA,
TOTOBHOCTb OCYILECTBJIATh IIPOCKTHYK) U MCCIIEIOBATEIbCKYIO JESITEIBHOCTD
VHIUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble J0ornyeckue 1eicTBus:

BBISBJISITh M XapaKTE€pU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXAY TMOHATUSMH, (QOPMYIHPOBATH
oTpe/ieTICHUs] TIOHIATHI, YCTAaHABINBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHUS JJI1 0000IICHNS ¥ CPaBHEHUS, KPUTEPUH MMPOBOUMOTO aHAIN3A;

BOCIIPUHUMATh,  (opMynupoBaTh U MNPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTpUIIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (pakTax, MaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHUSIX, MpEIaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JeJaTh BBIBOABI C HCMOJIb30BAHHEM 3aKOHOB JIOTMKHM, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPIKICHUI
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboyiee MOAXOAAINMA € y4€TOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBarebCKue 1eHCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMynmupoBaTh ~ BOMPOCH,  (PUKCHpyIOIIME  TPOTHBOpEYHe,  mpobiemy,
yCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH THUIOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIPHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIICIOBAHNE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOrO 00BEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBaHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHU;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIJIBUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Je(UIIUTHI MH(GOPMAINH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHUPOBATH WH(POPMALMIO PA3TUYHBIX BHUIOB U
dbopm mpeacTaBICHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHIO, TPEACTABIATh €€ B pPa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TPadUIECKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e JeiCTBUS

OOmenne:

BOCIIPUHUMATH U ()OPMYJIMPOBATH CYXKJEHUS B COOTBETCTBUH C YCIOBHUSIMU U
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THChbMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOJYy PEIICHHsS 3a7adH,
KOMMEHTHUPOBATH IMOJYUYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJeMBbl, pemaeMor 3aja4d, BBICKA3bIBaTh WJEH, HAIICIICHHBIE HA ITOUCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
Jyanora, oOHapyKUBaTh Pa3Myue M CXOJICTBO MO3UIIMKM, B KOPPEKTHOU (opme
bopMyIMpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3ajad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbBIC YHMBeEpcaJbHbIe Y4eOHbIe e CTBUSA
Camoopranusanus:



COCTaBJIATH IUJIaH, AITOPUTM PEIICHHS 3a7a4d, BEIOMpPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMH  IO3HABATEIILHOW  pediekcmr KaKk  OCO3HAHUS
COBEPILIAEMbIX JCHUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3yJbTaTa pelleHus
MaTeMaTUYE€CKOM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JIAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JTOCTIDKCHUSI WUIH HEIOCTHKEHUSI PE3YJIbTAaTOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

MOHUMATh M MCMOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTIbHON
paboThl TpU peuIeHUuH Y4YeOHBIX 3aJay, MPUHUMATh 1€Jb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpenciisiaTh
BUJIBI pabOT, JIOTOBApUBATHCS, OOCYXKIaTh TMPOIECC U PE3yIbTaT paboThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITypMBl» W WHBIE), BBHINIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTUMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyqaromuiicss HayquTCs:

e CBOOONHO OMEPUPOBATH OCHOBHBIMH TOHSATHUSMH CTEPEOMETPHUH TPHU
pelIeHnH 3a7a4 U MPOBEJACHUU MaTeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CIICJCTBUS M3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UITMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
IPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXIY HIpsIMON U
IJI0CKOCTHIO;

e CBOOOJHO OTMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpU3Ma,
nupamuza, NpsMOYyroibHBIN Mapasienenumnes, Kyo);

e KJIAaCCU(PUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KIaccu(ukanuu;

e CBOOOAHO oOMNEpUpPOBATh TOHATUSMHU, CBA3aHHBIMU C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINOJHSATH napajiesibHOE, LHEHTPAIbHOE u OpTOTOHAJIBHOE
NpOeKTUpOBaHue (UTYp Ha IJIOCKOCTb, BBITIOJIHATH M300pakeHus Quryp
HAa TIOCKOCTH;

e CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TIpU3Ma,
NUPaMUJA), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OChb U TUIOCKOCTb CHUMMETPHUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
burypsr;

e CBOOOAHO OMEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPAMU;

e pemiaTh 3aJaud Ha JIOKA3aTelIbCTBO MaTEeMaTHYECKUX OTHOIICHUUA U
HAXOXXJEHUE TEOMETPUUYECKUX BEIIMYWH, TMPUMEHSS W3BECTHBIE METOJIbI
IpU PEIIEHUH MaTeMaTHYEeCKHUX 3aJa4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

e IMPUMEHATH MPOCTEHIlIMEe MPOTrpaMMHBIE CPEACTBA M  DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUYECKUX 3a/1ay;

e WU3BIIEKATh, MPEOOpPa30BbIBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QHUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBATh PEAJIbHBIE CUTYAIlMH, MPUMEHSTh W3y4YCHHbIEC MOHSATUSA B
Opolecce TOUCKAa PEeLICHUS MaTeMaTH4YecKd CPOpMYIUPOBAHHON
npo06JieMbl, MOJETUPOBATh pEAlbHbIE CHUTyallMM Ha SI3bIKE TE€OMETPUH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH M TeopeM, ammapara aiareOpbl, peniaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEIUYHUH;

e UMETh NPEIACTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTUS TEXHOJIOTHI.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMH, CBSI3aHHBIMU C LWJIMHAPUYECKOM,
KOHMYECKOH U Cc(EepUyecKoil TOBEPXHOCTAMH, OOBSCHITH CIIOCOOBI
HOJIyYEHUS;

OTEpUPOBAThH MOHATUSMH, CBSI3AaHHBIMU C TEJIaMH BPAILICHUS: [HIUHAPOM,
KOHyCOM, c(hepoii u mapowm;

pacrno3HaBaTh Teja BpauleHus (LUWIMHAP, KOHyc, cepa M 1map) U
OOBACHATH CHIOCOOBI MOTYYEHUSI TEJ BPALLEHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CEPHI U MIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpAIICHUS,
00BEMBI M TUIOMIA/IM MOBEPXHOCTEW MHOTOTPAHHUKOB M TEJ BpAIICHHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO ONEpPUPOBATH NOHATHUAMM, CBS3aHHBIMU C KOMOMHALUAMHU TeNl
BpallleHusi ¥ MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIA B cdepy U
OMHCaHHBIN 0KOJIO cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJO
BpallleHUs;

BBIUUCIISITH COOTHOLLEHUS MEXy TUIOLIAIIMU MIOBEPXHOCTEN U 00BEMaMU
IMOJOOHBIX TE;

n300paxarb H3ydaeMble (GUTYpBl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTh CEUYEHUs TEJ BPALCHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M NpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QHUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATH OIIEpPALUU HaJl BEKTOPaMU;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPUHAT;
pelaTh TeOMETPUYECKHE 3a/1a4ll Ha BBIUMCIICHHUE YTJIOB MEXAY MPSMBIMU
U TUIOCKOCTSIMH, BBIUYMCJICHHE PACCTOSHUN OT TOYKM [0 IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA IIPU PELIEHUH;
CBOOOZHO ONEpUpPOBaTh MOHSTUAMM, CBSI3AHHBIMM C JIBUKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHMUIA;

BBIMOJHATh HM300paKE€HHS MHOTOTPAHHUKOB M TeNl BpallleHUus MpH
[IapajuleIbHOM — NEPEHOCE, LEHTPAJIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT NMPSIMOM, TpeoOpa3oBaHus 10100,
CTPOUTh CEYEHUsT MHOTOI'PAaHHUKOB U TE€J BpAlLlEHUS: CEYEHUs LMIMHIPA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYyca (TapauielibHbIe
OCHOBAHHIO ¥ IPOXOJIAIINE YEPE3 BEPILHHY), CEUCHHUS 11apPa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHU: METOJ CIEI0B, METOJ
BHYTPEHHETO POEKTUPOBAHNUS, METO/] IIEPEHOCA CEKYIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

OPUMEHATh TreoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATalolIMX HECKOJBKO IIArOB PEUIEHUs, €CIU YCIOBHUS
IPUMEHEHUS 3a/1aHbI B IBHOW W HESBHOU (hopMme;

pelmarb 3aJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHYECKMX OTHOLICHUH U
HaX0JICHUE TEOMETPUUECKUX BEJINYUH;

IMPUMEHSTh MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPUUECKUX 3a]aY;

MPUMEHATh  [OJYYEHHbICE  3HAHWUA  HA  MPAKTHKE:  CPaBHUBATh,
aHAJIN3UPOBATh U OLICHUBATH PEAIIbHBIE CUTYAllUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOUCKA  pPELICHUs
MaTeMaTuyecku  cHOpPMYITUPOBAHHOM  MpOOJEMBI,  MOJAEIUPOBAThH
pEalIbHBbIE CHUTYAllMd Ha SI3bIKE T€OMETPUH, MCCIIENOBATh MOCTPOEHHBIC
MOJIEIA C WCHOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHH U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJayud, CBSI3aHHBIE C
HaX0XJICHUEM F€OMETPUUECKHUX BEJINYUH;

UMETh MpEJCTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU Kak
COCTaBHOW yacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHHA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
1 BBenenue B crepeoMeTpuio 23
) B3anMHOe pacnosnokeHue npsmMbIx B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U INIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepneHz[mEyMpHOCTb MPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYIIIBl U paccTOSHUS 16 1
MHoOrorpaHHuKu 7 1
Bexkrtopsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3aLIHs 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 3 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypen
1 AHaIUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHwHE, 0606II.IGHI:IG u 15 1
CUCTEeMaTHu3alus 3HAaHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwHE, 0606II.IGHI:IG u 17 )
CUCTEeMaTHu3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoJbHble
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHoBHbIE MpaBuiIa U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapajlieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[TonsiTHs cTepeoMeTpun: TOUKa, Mpsimasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
TJIOCKOCTH, MAPAJIIEIbHBIX MPSMBIX
(OTpe3KoB), CepeMHBI OTpe3Ka

[ToHsATHS: IEpeceKaroIuecs MIOCKOCTH,
MIEPECEeKAIOINEeCs MPsMasi | TIOCKOCTB;
MOJTYIIPOCTPAHCTBO

[ToHsATHSA: TIEpECEKAIOIIUECS IOCKOCTH,
MIEPECEKAIOINEecs PsMasi | TUIOCKOCTB;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOUINX 0OBEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
CJIE/ICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cnenctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4YeHUS TIPSMBIX U TIIOCKOCTEH

10

N3o0pakenue ceueHnit mupaMuibl, Kydoa u
MIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYECHHBIX IUIOCKOCTEN. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N3o0pakenue ceueHnit mupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYECHHBIX IUIOCKOCTEN. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3o0pakenue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uX
pé6pa. N3o0paxkeHune nepecedeHmst
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX ceueHun Pa3sHBIMU LIBETAMU

13

N3o0paxkenue ceueHnit mupaMuibl, Kydoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammmBanue
MMOCTPOCHHBIX ceueHun Pa3sHBIMU LIBETAMU

14

Merton cnenoB 1uisi HOCTPOCHUST CEUCHUM




15

Meroa crnenoB At MOCTPOCHUS CEUCHUN.
CaoiicTBa nepeceyeHnid MPSMBbIX U
IIJIOCKOCTEN

16

Mertoz cienoB A1l HOCTPOCHUS CEUSHHIA.
CaolicTBa niepece4eHni MPsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupaMu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexceI‘/'I U 3aIliMCh HI1aroB
MOCTPOEHUS

18

[TocTpoenue ceueHnunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX t-IepTe)KGI\/'I U 3aI1iMCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeXkKel U 3aMuch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceueHnunii B mupamu/e, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeXkKel U 3aMuch 11aroB
MOCTPOEHUS

21

[ToBTOpenue manumeTpun: Teopema o
MIPOIMOPLHOHANIBHBIX oTpe3kax. [lomobue
TPEYroJbHUKOB

22

[ToBTOpenue nnanumeTpun: Teopema
Menenas. PacdyeTsl B ceUEHHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

O0600111eHre U cHCTeMaTU3allrs 3HaHUH 110
Teme "Akcruomel crepeomeTpun. CeueHus"

24

B3anMHOe pacnonokeHue npsiMbIx B
npoctpancTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haky ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUHU U
€JMHCTBEHHOCTH IIPSIMO MMapaJuIeIbHON
JAHHOM MPSIMOM, IMTPOXOSILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKalIEH Ha JaHHOU
npsaMoii. Jlemma o nepeceyeHun
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamtensHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapauIeNIbHBIX NpAMbIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapanmiensHOE TPOESKTHPOBAHHE.
OcHOBHBIE CBOMCTBA MapaICIbHOTO
NpoeKTUpoBaHus. M300paxeHne pa3HbIX
¢buryp B mapaieabHON MPOEKIUN

28

[lenTpanbHas npoekus. Yroiu ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTEILCTBO U
HCCIIEI0BaHuE, CBA3aHHEIC C
PacCIOJIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

ITonsATHA: MapaIeIBHOCTD NPSIMOM U
IUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
MapAJUICILHOCTH MIPSIMOU U TUIOCKOCTH.




CaolicTBa napamienbHOCTU IPSIMOK U
IIJIOCKOCTH

31

I'eomeTpuueckue 3ajauy Ha BEIYMCIIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIC C
[apaJIeIbHOCTBIO MPSMBIX U TUNIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHune cedeHns, MPOXOIAIIETO YePes3
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOLLEHUN

33

[MapannensHast MPOEKIUs, TPUMEHEHUE
IUTSl IOCTPOCHUS CEUCHHI Ky0a U
napauienenunena. Ceoncraa
napajjiejicumIiicia 1 Npru3mMbl

34

[TapannensHbie ockocTH. [Ipu3Haku
MapajuIeNbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 nmapajuieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOMN
IUIOCKOCTH U CIIEICTBUSA U3 HEE

36

CpolicTBa napasuieiabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX NIEPECCUCHHUS
IIPY NIEPECEUEHUH IBYX NTapaJlICIIbHBIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUEHHBIX MCKAY napajlyICIbHbIMUA
IUIOCKOCTSIMU; O IIEPECEUCHUN TPSAMOM €
IBYMS IapaJljIeIbHbIMU TIIOCKOCTSIMU




38

[ToBTropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U MPSIMOYTOTLHOTO
napajuiefienuneaa

41

Brruncnenue UIHH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuieieuIie e

42

IlepneHqUKyYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSIMOM U
IIJIOCKOCTH

43

[TeprieHANMKYASIPHOCTH MPAMOUN 1
mrockoctu. [Ipusnak
MEePHEHIUKYISIPHOCTH TIPSIMOM 1
MIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K IUNIOCKOCTH

45

[1nockocTH ¥ IepNEeHAUKYISIPHBIE UM
MpsiMble B MHOTOTPaHHHUKAX

46

[1110CKOCTH M NEPIIEHIUKYIIAPHBIE UM
IPSAMBIE B MHOTOI'PaHHHUKAX

47

[leprieHIUKYNSp U HAKIOHHAS.
ITocTpoeHue nepneHuKyIIsipa U3 TOYKU Ha
IIPSIMYIO

48

[leprienauKynsp U HAKIOHHAS.




ITocTpoeHue nepneHauKyspa U3 TOUYKU Ha
PSAMYIO

Teopema o0 TpEX nepneHAUKYIApax

49
(npsimast 1 oOpaTHasi)

50 Teopema o TpEX mepneHIUKYISPAX
(mpsimast u oOpaTHas)

51 Yron Mexay CKpeluBarOIUMUCS
MPSAMBIMU
[Touck neprieHIMKyYASIPHBIX MPSMBIX C

52 MOMOIIIbIO IEPIEHANKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE MPOEKTUPOBAHUE
[Toctpoenue ceueHuit kyoa, IpU3MBbI,

54 [IPaBUJILHON IIUPAMUJBI C TIOMOIIBIO
OpTOrOHAJILHOW MPOEKIINU
[Toctpoenue ceueHuii kyoa, IpU3MBbI,

55 MPaBUWIbLHOM MUPAMUJIBI C IOMOLIBIO
OPTOTOHAJILHOMN MPOEKIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTu. IlnockocTn
CUMMETPUI B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHIuKyISIPHOCTH TIPSMOU U
IIJIOCKOCTH KaK CJIEICTBAE CUMMETPUU

53 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOUKH JI0 IIOCKOCTH

60 Crioco0Obl ONyCTUTH MEPIICHIUKYISPBI:




CUMMCTpPUA, CABUT TOYKHU I10
napaieIbHON MPAMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yyron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

IToBTOpEHME: YroyI MEeKIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckne METObI BBIYUCIICHUS
yrijla MeXAy NPsSMBIMU B MHOIOTPaHHUKAX

66

JByrpanubiii yroia. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yIiia

67

IlepnenaukynspHele miockoctu. CBoiicTBa
B3aMMHO NEPNEHAUKYISPHBIX JIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IJIOCKOCTEM; TeOpeEMa O MPSIMOM
[IEpECEUYCHU ABYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsiMoyronbHBII Mapauienenunen; Kyo;
U3MEPEHMS, CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesenumena

70

Teopema o AuaroHanu NpSMOYToJbHOTO




napajjeacnuicaa u CICACTBUC U3 Hee

71

CrepeoMeTpuyeckre U MpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNibHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

74

PaccTosiHre OT TOYKH 0 MJIOCKOCTH,
paccTostHAE OT MPSMOU JI0 TUIOCKOCTH

75

Beluncrnenue paccTosSHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIICHAUKYJIAPHOHN INIOCKOCTH

76

TpéxrpaHHsblil yroy, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TCOPCMbI KOCMHYCOB U CUHYCOB JJI
TPEXTPAHHOTO yIyia

77

DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reoJie3nYecke JIMHUU Ha 3emiie

78

KonrponsHast padora "Yrisl u
paccrosHus"

79

Cucremaru3zanus 3HaHuN "MHOTOrpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuna. Buasl nupamua. [IpaBunbHas
nipamMua




IIpusma. IIpssmast ¥ HaKIOHHAS TIPU3MBIL.

81 [IpaBunbHas npuzma !

22 [IpsiMoit napaienenunes, 1
MPSIMOYTOJIBHBIN Tapasieenure, Kyo

23 Brinykibsie MHOTOrpaHHuKH. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBuiibHbBIE U TTOTYNPABUIILHbBIC 1
MHOTOTPaHHUKHU

85 KonrponsHas padora "MHOrorpaHHUKHN" 1

26 [TonsiTre BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpOB 1

89 [IpaBuno mapamnenenumnena 1

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
Pasnoxxenue BekTopa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMI 1
TJIOCKOCTH

92 CkansipHoe Mpou3BEICHUE 1

93 Brruncnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimne 3a1a4u ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

98 O0001IeHrEe U cUCTEMaTH3aINs 3HAHUI 1




99 O0o001IeHNEe U CHCTEMAaTH3aLKs 3HAHUIH 1
100 O0001IeHrEe U cUCTEMaTU3aIis 3HAHUI 1
101 O0o001IeHNEe U CHCTEMAaTH3aLKs 3HAHUH 1
102 O0o001IeHNEe U CHCTEMAaTH3aLKs 3HAHUH 1

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

102




11 KITIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[ToBTOpenue Temol "KoopanHaTel BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue TeMs! "CkansgpHoe
MPOU3BE/ICHUE BEKTOPOB"

IToBTOpEeHue TeMbl "Brruncinenue yria
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE TIPSIMOMH,
MPOXOIAIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

BekropHoe npousBeneHue

JInHelHbIE HEPABEHCTBA, JIMHENHOE
IIPOrpaMMHUpPOBaHUE

JIuHeliHbIe HEpaBEHCTBA, TMHENHOE
MpOorpaMMHUpPOBaHUE

10

AHanuThyeckue MeTobl pacuéTa yria
MEXy NPSIMBIMH B MHOT'OTPaHHHKaX

11

AHaJIUTUYECKHE METO/IbI pacuyéTa yria
MCXKAY MJIIOCKOCTAMU B MHOTOI'PaHHUKAX

12

dopmyra pacCTOSHUS OT TOUKH /10




IJIOCKOCTH B KOOpAWHATAX

Haxoxnenue paccTostHui OT TOUKHU J10

13
TJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUKHU 710
IUIOCKOCTH B MPaBUIILHON MUpaMuIe

15 KonrponbHast padora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJI CIEA0B
CeueHuss MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, IIEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHU
[TapannenbHble NpsSIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXKAY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepniennuKynsipHbIE MPSIMBIE U

2 IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEePHIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB
[lepnieHnuKynsipHbIE MPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPeX
MepHeHIUKYISIpax

24 [TepienauKyAsIpHBIE TIPSIMBIC U




IINIOCKOCTHU: BBIYMCJICHHUA OJIMH B
MHOTI'OrpaHHHUKax

25

[ToBTOpEHuME: TIOIAAN
MHOTOYTOJLHUKOB, (DOPMYIIBI TSI
IoIIaAeH, COOOpaKeHUS MTOA00MS

26

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
IoIaAeH, COOOpaKeHUs MOA00MS

27

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIIBI 1J151
TJI0IAIeH, COOOpaKeHUSI TIOTOOMS

28

[Inomany ce4eHnii MHOTOIPaHHUKOB:
IUIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOJ00Us

29

[Inomany ce4eHnii MHOTOIPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKEHUS TOA00HS

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHHUKOB"

31

006bEM Tena. O0beM MPSIMOYTOIBLHOTO
napauiesienume ia

32

3amaun 00 yABOCHHUHU Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITNH yIia

33

CrepeoMeTpHYecKHe 3a/1aull, CBI3aHHBIE C
00BEMOM TPSIMOYTOIIBHOTO
napaJuiesenure/a

34

[Ipuknamubie 3a7a4u, CBI3aHHBIC C




BBIUUCIIEHUEM 00BbEMA IPSIMOYTOIBHOTO

napajuiesenumnena

35 O0BEM npsIMOIt TPU3MBI

16 CrepeomeTpuuecKme 3a1a4u, CBSI3aHHbIE C
BBIUYHCIICHHEM 00BEMOB MPSIMOM TPU3MBI

37 IIpukitaguele 3a1a4u, CBsI3aHHbIE C
00BEMOM MPSIMOM PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIbIO

38 ornpenenéuHoro uHTerpana. O0bpEM
HAaKJIOHHOH IPU3MBI
Brruncnenmne 00bEMOB Tel ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MAPaMUJIBI

40 ®opmyna 06béMa nupamuasl. OTHOIIEHHE
00BEMOB MUPaAMU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa nupamuasl. OTHOIIEHHE
00BEMOB MUPaMHU/ C OOIIUM YTIIOM

4 CrepeomeTpruecKue 3aja4uu, CBSI3aHHbIE C
00BbEMaMK HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHuueCcKue 3aJJa4, CBA3aHHBIE C
00BEMaMH TUPAMHUJTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknamueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue

pPacCTOsAHHUA A0 IMMIIOCKOCTHU




KonTponbnas padbota "O0béM

47 MHOTOTrpaHHuKa"
Hunuuapuyeckasi MOBEPXHOCTb,

48 o0pa3yroIne MUIHHIPUIECKON
MMOBEPXHOCTHU

49 Humuaap. [pssmMoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIPA

50 Konunyeckas noBepXHOCTh, 00pazyroniue
KOHMYECKOM moBepXxHOocTH. KoHyc

51 CeueHue KOHYCa INIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 VYceu€nnsiii konyc. M3o0paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3ajauu Ha

55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MOCTPOECHUEM CEUEHUHN HUIUHAPA, KOHYCa
CrepeoMeTpuyecKkue 3aa4u Ha

56 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MMOCTPOCHHUEM CEUECHUHN MINHJpPA, KOHYyCa

57 IIpukiiagHele 3a1a4u, CBsI3aHHbIE C
LUUAJTUHIPOM

58 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
LUUAJTUHIPOM

59 Cdepa u map




60

[Tepecedenue chepsl U mapa ¢
iockocThio. Kacanue mapa u cepbr
TUIOCKOCTHIO. By u m300pakeHue mapa

61

[Tepeceuenue cepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300paxkenue mapa

62

VYpasuenue chepsl. [Lnomanp cheps! u e
yacTeu

63

CummeTtpust chepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit U mapom,
MOCTPOCHUEM MX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHUEM UX CEUYCHHH IIIOCKOCTHIO

66

[pukinagHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
moxoous

68

Paziauunsie KOM6HH3.L[I/II/I TCJI BpallICHUA U
MHOTI'OIrpaHHUKOB

69

3anauu no teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3agaun o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"




71

KonrponsHas padora "Temna u
MOBEPXHOCTH BpamieHus"

72

O6béM muuHIpa. Teopema 06 00bEMe
npsAMOro quJIMHApa

73

Brrauciienne 00EMOB TelT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

74

[Tmomaay OOKOBOM U OJIHOH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkme 3aJjauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYycCa

76

[Ipuknagueie 3agaun mo Teme "OO0BEMBI 1
IJIOIAIM TOBEpXHOCTEN Ten"

77

O0BEM mapa 1 MIapoBOTO CEKTOPA.
Teopema 06 o6bEMe tapa. [Tmomans
cdeprl. CTepeoMeTpuIeCcKUE 3a1a4H,
CBSI3aHHBIC C BEIUMCIIEHUEM 00BEMOB
11apa, IapoBOro CErMeHTa U MIapOBOTO
CEeKTOpa

78

[Tpuknamueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM T1apa 1
wioaapio cgepbl. COOTHOIICHUS] MEXKIY
IUIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMH
MOT0OOHBIX TET

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo00muu.
CrepeoMeTpHUYECKUE 3a]1a91, CBA3AHHBIC C




BbBIYUCIICHUEM 06’béMOB TCI U HJIOH.I&I[Cﬁ
MOBEPXHOCTEN

80

Konrponsnas padora "[1nomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TeT"

81

JIBxenus npoctpancTBa. OTOOpakeHMUs.
JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBMKEHUN

82

Buasl nBukeHnil: napamiebHbIN
MepPEHOC, IIEHTpajJbHass CAMMETPHSI,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOi

&3

[TpeobpazoBanus nmompoowus. [Ipsmas u
cdepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"

86

O6o06maromee nosropenue 11 nmousTuit u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHU:
"[TapaiienbHOCTh MPSAMBIX U TIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o06maromiee nosropenue 11 nmousTuit u
MEeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHU:
"BekTopsl B npocTpaHcTse"

88

Oo6o06miaromiee nosropenue 11 nmousTuit u
MeTOoJI0B Kypca reometpun 10-11




KJ1aCCOB, CUCTeMaTH3alMs 3HAHUIA;
"BekTopsl B npocTpaHcTBe"

89

O6o6maromiee nosropenue 11 nmousruit u
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allis 3HAHMI
"O6beM MHOTOrpaHHUKa"

90

O6o6maromee moBropenue 11 moHsTHii u
MeTOoJI0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"O6beM MHOTOrpaHHUKA"

91

O6o6maromee moBropenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"ITnomaayu MOBEPXHOCTU U O0BEMBI
KpYyIJbIX Ten"

92

O6o6maromee moBropenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTeMaTH3alMs 3HAHUIA;
"[Tnomaau MOBEPXHOCTU U O0BEMBI
KpyIJbIX Ten"

93

Hrorosas koHTpoabHAs paboTa

94

HToroBasi KOHTpoJbHASA paboTa

95

[ToBTOpeHmEe, 0600IIEHNE U
cucTeMaTHu3alus 3HaHUui

96

Hcropust pasBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI




97

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

98

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3sBUTHS CTEPEOMETPUH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

102

HcTopust pa3sBUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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