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MHHOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBnsgercs OAHUM U3 O0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o011iero 00pa3oBaHusl, TaK KaKk 00ECIEYMBAECT BOBMOKHOCTh U3YUEHUS JUCIUILIUH
€CTECTBEHHO-HAYYHOW HAINPaBIECHHOCTH W MPEAMETOB T'yMAaHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMUECKOE  MBbIIUIEHHE,  (opMHpyeMoe  NOpu  HU3YyYEHUH
00y4arOLUMMUCS TOHATUWHBIX OCHOB F'€OMETPHH, MPH JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUM LIETIOYKHU JIOTUYECKUX YTBEPXKICHHI MPHU PELICHUH T'€OMETPHYECKUX
3aa4y, YMEHHME BBIJIBUTaThb M ONPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCSl TIPU PELICHUM 337a4 €CTECTBEHHO-HAYYHOIO LUKJIA, B YaCTHOCTH
(pusnyeckux 3aaad.

Llenb ocBOeHMS MporpaMMbl yueOHOTro Kypca «l'eomeTpus» Ha yriayOonéHHOM
YpOBHE — pa3BUTUE WHIWBUIYaJbHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
U3Y4YE€HUU T€OMETPUH, KaK COCTaBIIIONIEH IpeaMeTHoN oOnactu «MaremaTuka u
uHpopMaTHKa»  depe3  oOecredeHHe  BO3MOXKHOCTH  MPHOOPETEHUs |
UCMOJb30BaHUsL Ooyiee TIIYOOKMX TE€OMETPUYECKUX 3HAHUW U JIEHCTBUH,
cnenupUYHBIX TEOMETPUHU, U HEOOXOIUMBIX JIJISl YCIIEIHOT0 IPOo(ecCHOHaTBbHOT O
o0pa30oBaHusl, CBA3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHKHU.

[TpuopuTeTHBIMU 3aadyaMi Kypca T€OMETpPUM Ha YIIyOJEHHOM YpPOBHE,
pacIIUPSAIOIIUMHI U YCHIIMBAIOIIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCSL:

paclIupeHue NPEACTABICHHUS] O T€OMETPUH KaK YaCTH MHUPOBOM KYJIbTYpbl U
(opMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

dbopMUpoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypaX Kak o
BXHEHIIMX MaTEeMaTUYECKHX MOJENSAX, IMO3BOJSIOIIMX OINHUCHIBATH U U3Yy4daTh
pa3Hble SIBJICHUS OKPYXKAIOIIET0 MUPa, 3HAHUE MOHATUMHOIO anmnapara 1o pa3iaeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

(¢opMupoBaHME  YMEHHMS  BIaJE€Th  OCHOBHBIMH  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dopMynT U yMeHHE UX MPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl M HaXOIUThH
HECTaHJApTHBIE CIIOCOOBI PELICHUS 3aay;

dbopmMupoBaHue yMEHUS paclo3HaBaTh Ha YEPTEKaxX, MOJACTSIX U B pEaIbHOM
MUpPE MHOTOIPaHHHKM M TeEJla BpPAIIECHUs, KOHCTPYMPOBATh TI'€OMETPUUYECKUE
MOJEIIN;

(bopMHUpOBaHME TOHMMAaHUS BO3MOXHOCTH aKCHOMAaTUYECKOI'O0 MOCTPOEHUS
MaTeMaTUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POJIM AKCHOMATUKU IPH
IIPOBEICHUU PACCYKICHUM;

dbopMupoBaHue yMEHUS BIIaJeTh METOJaMH JI0OKa3aTElIbCTB U AJITOPUTMOB
pelIeHHs, YMEHHSI WX MPUMEHATh, MPOBOJIUTH JOKA3aTelIbHbIE PACCYKIEHUS B
XOJI€ peIlIEHUs CTEPEOMETPUUYECKUX 3aJ1ay U 33]a4 C MPAKTUYECKUM COAECPKAHUEM,
(GopMUpOBaHUE TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  IIpU



000CHOBaHMM MAaTEMATUYECKUX YTBEPKIECHUHN U POJIM aKCUOMATHKH B IPOBEICHHUH
JNEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIUIEKTYAJIBHBIX W TBOPYECKUX
CIOCOOHOCTEM 00yYaromuxcs, MO3HaBaTEIbHON aKTUBHOCTH, MCCIIEIOBATEILCKUX
YMEHMI, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUYEHUIO T€OMETPHH;

(dbopMupoBaHue (QYHKIIMOHAIBHOM T'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSBJICHUS TE€OMETPUUECKUX IMOHATHM, OOBEKTOB H
3aKOHOMEPHOCTEW B pEabHBIX KU3HEHHBIX CUTYalHSIX W MPU U3YYEHHH IPYTHX
y4e€OHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJIETMPOBAHMS pEaNbHBIX CHUTYallUWd, HCCIEAOBaHUS NOCTPOEHHBIX MOJENEH,
WHTEPIPETALMU [TOTYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMH JTUMHUAMHU Y4eOHOro Kkypca «l'eomeTpus» B
10-11 xnaccax sBustoresa: «lIpsMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHus’», «BeKToppl HW  KOOPAWUHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHuEe «yMETh OIEPUPOBATH
HNOHATUSMMY», PEIEBAHTHBIMM I'€OMETPUU Ha YIIyOJIEHHOM YpOBHE OOY4YEHHS B
1011 kmaccax, OTHOCHTCSI KO BCEM COJIEpP>KaTeJIbHBIM JIMHHUSAM y4eOHOr O Kypca, a
(GopMUpOBaHUE  JIOTMUECKUX YMEHMH  paclpelensercs He TOJIbKO  IIO0
COJIEpKaTeNIbHBIM JIMHUSM, HO U MO rojgam oOyuenud. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHON paboueit
OpOrpaMMbl, paclpeAes€HHbIM IO TofaM OOY4YEHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLMUIHAILHBIM BOIPOCaM 00yYaroluecs
oOpamaiuch HEOAHOKPaTHO. TO TMO3BOJSIET  OpPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMHU MOHATHUAMH M HaBBIKAMU IMOCJIEOBATENIHHO U MOCTYIATEIBHO, C
COOJIIO/IEHNEM MPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY F'€OMETPUUECKUX MPEACTaBICHUN 00yJarouuxcs, paciupsis U yriayomuss
e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexo K M3y4EHUIO TE€OMETPHUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3natb  ycnoBusi s auddepeHuuanud  00y4eHHUs, IMOCTPOEHUs
WHANBUAYAIBHBIX —00pa3oBaTENbHBIX MpOrpaMM, O00eCHeduTh YriayOJaEHHOE
U3y4EHUE TEOMETPUH KaK COCTaBIISOLIEH ydeOHOro npeamera «MareMmaTukay;

HNOJTOTOBUTHh OOYYaroOmMXCs K MPOJODKEHUI0 M3YYEHHUsS] MaTeMaTUKH C
yu€toM BbIOOpa Oyayuied mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXTY
o01uM 1 rpoeccuoHaTbHBIM 00pa30BaHUEM.

Ha wuzydenune yueOHoOro kypca «l'eomeTpusi» Ha YIriIyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 knacce — 102 gaca (3 gaca B Heznemo), B 11 knacce — 102
yaca (3 Jaca B HEZeNo).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpPUM. Touka, TmpsAMas, IUJIOCKOCTD,
npoctpaHcTBO. lloHsiTHE 00 akCMOMaTHYEeCKOM TIOCTPOCHHM CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX.

B3anMHOE pacnosiokeHUue MpSAMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
NapaJuleJIbHbIE M CKpeIlMBaromecs ImpsMble. [Ipu3HaKM CKpemmBarommuXcs
npsiMeIX. [lapaenbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajljIe/IbHbIE
IIPSIMBIE B POCTPAHCTBE, NAPAIIIENbHOCTD TPEX MPSAMBIX, APATUIEIBHOCTD IPSIMON
u 1uiockoctd. [lapamienbHOoe M LIEHTPAIbHOE MPOEKTUPOBAHME, HU300paXKeHHUE
¢uryp. OCHOBHBIE CBOMICTBa MapajlIeIbHOTO MpPOEKTUpoBaHUs. I300paxeHue
buryp B mapajmiedbHON MPOEKIMHU. YTIbI C COHANMpPABICHHBIMUA CTOPOHAMHM, YTOJ
MEXAY NPSAMBIMU B IIPOCTpaHCTBE. [lapauleIbHOCTh MIIOCKOCTEN: MapaliebHbIe
IJIOCKOCTH, CBOMCTBA IapajiesIbHbIX IIJIOCKOCTEHN. [Ipocreiimme
OPOCTPAHCTBEHHbIE ~(QUIypbl Ha IUIOCKOCTH: TETpadJp, MNapajliesenunesn,
MOCTPOCHUE CEYCHUU.

[lepneHIUKYIAPHOCTD MPAMON U IUIOCKOCTH: NEPNEHAUKYIIIPHBIE MTPSAMBIE B
IIPOCTPAHCTBE, IMpPsAMbBIE IApAUICNIbHBIE W NEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TMEPIEHANKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeEMa O MPAMOU
NIEPIEHAUKYJIIPHON IIJIOCKOCTH. OproroHansHoOe IIPOEKTUPOBAHUE.
IleprieHIUKYIISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSHUE
OT TpsAMOM 10  IUIOCKOCTH,  MpOeKIusi  (Uryppl  Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: TPU3HAK  MEPIEHAUKYJIAPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TpEX NMEePHEHAUKYIISIpax.

Yrisl B NPOCTPAHCTBE: Yroia MEXKIY HPSIMOM MU IUIOCKOCTBIO, JBYI'PAaHHBIN
yroji, JUHEHHBIA YroJl IBYTPaHHOrO yria. TpEXrpaHHBIA U MHOIOTPaHHBIE YIJIBL.
CpolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB JUJIS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKHu

Buapl MHOTOIpaHHHUKOB, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosapHas
npu3Ma, npsiMasi 1 HakJIOHHasl MPU3Mbl, OOKOBasi U MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpPsAMOYTOJIbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparvaiime myty Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBuibHas M yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPaBUILHOM NHUpaMuabl. [IpaBUiIbHBIE MHOTOIpaHHUKH: NpPaBWIbHAS IpPU3MA U



MpaBWIbHAs NUpamMuia, NpPaBWIbHAS TPEYrojiibHAs MNHpaMUJa W NPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBneHue o TPaBHWIBHBIX MHOTOIPAHHUKAX: OKTa’[p,
JOJIEKa3Ip U UKOCAdIP.

Bbluucnenne 3J€MEHTOB MHOTOIPAHHHMKOB: pEOpa, JauaroHaiv, YIJIbL.
[Tnomaas OOKOBOM TOBEPXHOCTH M TOJHOW TMOBEPXHOCTU TMPSMOW TPHU3MBI,
IoNiaJb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH HPSIMOM IMPU3MBIL.
[Inomaas OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTU NPABWJIBHOW MUPAMUIBI,
TE€OopeMa O IUIOIIAIA YCEUEHHON MTUPaMU/IBL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  TMPABUIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B NPaBUJIBHOM MHOIOTPaHHUKE: CHMMETPUS
napajuieJienuIiela, CUMMETPUsS NPABUJIBHBIX IPU3M, CUMMETPHS MPABUIbHOU
NAPaMU/IBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANpPABICHHBIE M MPOTHUBOMOJIOKHO
HaIlpaBJICHHbIC BEKTOPBI. PABEHCTBO BEKTOPOB. JI€HCTBUS C BEKTOPAMHU: CIOKECHHE
U BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHO)XCHHE BEKTOpa Ha
yprciio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YMCIIO.
[lonsiTEe KOMIUTaHApHBIE BEKTOPBI. [IpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopeMa O pa3IoKEHUU BEKTOpa MO TpEM
HEKOMIUJIaHapHbIM  BekTopam. IIpsMoyronpHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatsl Bektopa. CBA3b MEXAY KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMU TO4YeK. YTOJI Mexay Bekropamu. CKalspHOE NPOU3BEACHHE
BEKTOPOB.

11 KJIACC

Tesa Bpalenust

[TonsaTus: UWIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTb, OOpasyiolue TmoBepxHOocTed. Tema BparieHUs:
IWINHApP, KOHYC, YCEUYEHHBI KOHYC, cepa, map. B3aumHoe pacrnonoxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxenue ten
BpallleHUs] Ha IUIOCKOCTU. Pa3BépTka nunmHzapa u koHyca. Cummerpus chepsl u
mrapa.

O0béM. OcHOBHBIE cBoWicTBa 00bEMOB Tenl. TeopemMa 00 o00bEME
OpSMOYTOJILHOTO TMapajulenenunena v ciueAactBus u3 He€. OOBEM mnpsiMoil U
HAKJIOHHOW TMPW3MBI, IWIMHIPA, MUpaMHUabl U KoHyca. OOBEM I1apa U 1mapoBOro
CErMEHTA.

KomOunanmu Tenm BpaleHWsi U MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, ONWCaHHAs OKolo mwiuHApa. llepecedenne cdepbl u 1mapa ¢
iockocthio. Kacanue mapa u cdepbl miuockoctbio. [loHATHE MHOrorpaHHuka,



ONKCAaHHOTO OKOJIO c(eprl, cdepbl, BOUCAHHOW B MHOTOTPAHHUK WA TEIO
BpaIlCHUSI.

[Inomaas MOBEPXHOCTH IWJIMHAPA, KOHYCA, IUIOMIAb cepbl U e€ yacTei.
[TonoOue B mpoctpancTBe. OTHOIICHHE OOBEMOB, IUIOMIANEH IMOBEPXHOCTEH
nonao0HbIX Guryp. IIpeobpazoBanue momodus, romoTeTus. PemieHue 3amad Ha
MJIOCKOCTH C UCIIOIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHnue cedeHrii MHOTOIPAaHHUKOB U TEJI BPAILICHUS: CEUCHUS LIJIMHIPA
(mapannenbHO Y MEPHEHJUKYJISIPHO OCH), CEUEHHs KOHyca (IapajuiesibHbIe
OCHOBAHUIO U TIPOXOJISIINE Yepe3 BEPIINHY), CEUCHUS 111apa, METObI TOCTPOSHUSI
CEUYEHUI: METOJ| CIEJ0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOJI TIEpeHoca
CEKYIIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Omnepanuu Hax BeKTopamMu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBa BEKTOpPHOro yMHOXeHUs. IIpsMoyrosbHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunarsl Bektopa. Pa3znoxkenue BekTopa
no Oasucy. KoopanHATHO-BEKTOPHBI METOJ TpPH PEHICHUH TeOMETPUUYECKUX
3a/1a4.

JIBMKEeHUs1 B IPOCTPAHCTBE

JBwxkenus mpoctpanctBa. OtoOpaxkenus. [[BHKeHHS U paBEHCTBO QUTYP.
OOuue cBoiicTBa JBIKEHUN. Bunbl ABUXKEHUN: TMapaliebHBI MEPEeHOC,
LHEHTpalbHAsl CHUMMETpPUS, 3€pKaJbHAs CHUMMETpHUS, IMOBOPOT BOKPYI MPSIMOM.
[TpeobpazoBanus nonoous. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknanckoe BoCIMTaHUeE:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUN 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NTUUYHBIX CTPYKTYp, SIBICHHM,
IpoLeayp TpaxaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIMAMY ¥ HA3HAYEHHUEM;

2) maTpuoTH4ecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUMCKONM MaTeMaTUKH, IEHHOCTHOE OTHOLIECHHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTuAX, cdepax
SKOHOMUKH,;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO TMOBEJCHUS, CBI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KCHUNW HAyKh U JACSATEIbHOCTHIO YYEHOro, OCO3HAHUE
JMYHOTO BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYYIIIETO;

4) acreTMYecKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKJIIOUYAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aJlay, PELIEHUN, PacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMAaTHUYECKUM aCTIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BociMTaHHUe:

cOPMUPOBAHHOCTh YMEHHUSI TMPUMEHATh MaTeMaTH4YeCKUe 3HaHUS B
MHTEpecax 3I0pOBOro u 6e3onacHoro o0pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (3710pOBOE MHTaHHE, COAJTAaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTIbIXa, peryisipHas (pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHIATUSAX CIOPTUBHO-03J0POBUTEIBHON JIESITEIBHOCTBIO;

6) TpynoBoe BocuTaHue:

TOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepaM  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPHIOKEHHSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oyaymield mpodeccud W Ppeaqu30BbIBaTH COOCTBEHHBIC >KHU3HEHHBIC TLUIAHBI,
TOTOBHOCTh M CIHOCOOHOCT K  MAareMaTHU4eCKOMY  OOpa3oBaHUIO U



caMO00pa30BaHUI0 HA TMPOTSHKEHHM BCEU JKW3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATUYECKON HAIIPABICHHOCTH;

7) 3KOJI0ru4ecKoe BOCIIUTAHME:

c()OPMUPOBAHHOCTh  SKOJIOTMYECKOM KYyJIbTYpbl, TMOHUMAaHHE BIUSHUA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOU
Cpellbl, OCO3HAHHE TJI00ATILHOTIO XapakTepa dKOJOTHYECKUX MPoOIeM, OpUEHTALUS
Ha MPUMEHEHHE MATeMAaTUYEeCKUX 3HAHUM [JIs pemieHus 3agad B 00JacTh
OKPY)Kaloller Cpenbl, IUIAHUPOBAHHWE IIOCTYIIKOB M OLICHKM HX BO3MOYKHBIX
IOCJICICTBUM I OKPYXKAKOILEN CpEelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C()OPMUPOBAHHOCTh MMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W OOILECTBEHHOW  MPAaKTUKH, [OHMMAaHHE
MaTeMaTHYeCKOl Haykd Kak cdepbl 4YelIOBEUYECKOW eATENbHOCTH, 3TaloB €&
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALAH, OBJIAJCHHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOW KakK CpPEIACTBOM IIO3HAHMS MMHDA,
TOTOBHOCTh OCYIIECTBIIATh IIPOEKTHYIO M HCCIIECNOBATEIBCKYIO JACSITEIBHOCTh
VH/JVBUAYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruyeckue 1eMCTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TMOHATHUM, OTHOIIEHUH MEXIYy TMOHATUAMH, (OPMYIUPOBATH
OTpe/ieNIeHHs] OHATHUM, YCTaHABIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJIacCU(pUKALIIH,
OCHOBaHUS AJ1s1 000OIICHHS U CPABHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAIIN3a;

BOCIPUHUMATh,  (QOpMyaMpoBaTb W  MNpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIBHEIC, €IMHUYHBIC, YaCTHBIE M O0IINE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOJMIOJICHUAX U YTBEPXKICHHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JleJaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIOUYEHUM, YMO3AKIFOUEHUH 10 aHAJIOTUU;

MIPOBOJIUTh CAMOCTOSITEJIFHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(psiMbI€ U OT MIPOTUBHOTO), BBICTPABATh apryMEHTAIINIO, IPUBOAUTH MIPUMEPHI U
KOHTpPIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpaTh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIlCHMs, BbIOMpaTh  Haubojee MOAXOASAIUMUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBrble ucciieoBareIbCKue 1eiicTBUA:



UCTIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIIEeMY,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
M0 YCTAaHOBJICHUIO 0COOEHHOCTEW MaTeMaTUYECKOTO 00BEKTA, SBICHUS, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXKy 00bEKTaMu, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENTLHO (POopMyNIHpoBaTh 000OIIEHHUS] W BBIBOJBI MO PE3yJibTaTaM
NPOBEACHHOTO  HAOMIOJEHUS, HUCCICAOBAHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMIpollecca, a TakXKe BbIABUTATh
IPEINOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

BBISIBJIATH JACPUIUTH MH(QOpMAIIMK, JaHHBIX, HEOOXOAUMBIX IJII OTBETa HA
BOTIPOC U JUIS PEIICHUS 3aauu;

BBIOMpATh MH(OPMAIIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIOB, AHAJIU3UPOBAT,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BUJIOB U
dbopM mpesIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3IWyHBIX (opmax,
WJLTIOCTPUPOBATh TpaduyecKy;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEJILHO
chopMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKAaTHBHBIC YHHBEpPCcaIbHbIe Y4eOHbIe 1eiicTBUSs

Oowmenue:

BOCTIpUHUMATH U (POPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUIMHU U
LEeJIMU OOLLEHUS, SCHO, TOYHO, I'PAaMOTHO BBIPaKaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOACHEHUS 10 XOAY PELICHHUs 3a1ayu,
KOMMEHTHPOBATH MOJTYyYECHHBIA PE3YJIbTAT;

B X0/l OOCYXKIEHMsI 3aJlaBaTh BOMPOCHI MO CYLIECTBY OOCYKIAE€MOU TEMBI,
MpoOJeMbl, pPEIIAaeMOil 3aJadd, BBICKA3bIBaTh WJEH, HAILIEJIEHHbIE Ha IOHCK
pelIeHus, COIIOCTABIATh CBOM CYXKICHHUSA C CYXICHUAMHU IPYTHMX YYaCTHHUKOB
auanora, OOHapyXKMBaTh Pa3IMuM€ M CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(opMynHpOBaTH Pa3HOIIacUsl, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIEAOBaHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATH (OpMAT BBICTYIUIEHUS C Y4E€TOM 3ajad
IPE3EHTAlMU U OCOOEHHOCTEN ayIuTOPHH.

PeryasiTuBHbIE YHUBepPCcAJIbHbIE YUeOHbIE el CTBUS
Camoopranuzanus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH HHTE/JIEKT:

BJIQJICTh ~ HABbIKAMM  TIO3HABATENIHHOM  peQIeKCHHU  KaK  OCO3HAHUS
COBEPIITAEMbIX TEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIA Tpolecca MW pe3ysbTaTa pPerieHUs
MaTeMaTHYEeCKOH 3aJ1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH IMPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1IeJId U YCIOBUAM, OOBSICHSATH PUYUHBI
JOCTKEHUS WM HEJIOCTIKEHHS PE3yJIbTaTOB JESTEILHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MOHUMAaTh W MCIOJb30BaTh MPEUMYILECTBA KOMAHJAHOW W WHIUBUAYAJIHHOU
paboThl TpU pelIeHWH YYEeOHBIX 3ajlady, NPUHUMATh IeJIb COBMECTHOM
JESATENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpPEaeisiTh
BUJBI pabOT, JOTrOBapUBATHCS, OOCYXJIAaTh TMPOLECC M Pe3ynbTar paboThI,
000011aTh MHEHHUS HECKOIBKHX JIIOICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W HWHBIE), BBIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH 4YJCHAMU KOMaH/BI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIMH MPOIYKT MO KPUTEPHUSIM, C(hOpMYITHpPOBaHHBIM
y4aCTHUKAMH B3aMMOJICHCTBHSI.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koniy 10 knacca oOyJaroniuiicss HayduTcs:

e CBOOOIHO ONEPUPOBaTb OCHOBHBIMU MOHATHUSIMH CTEPEOMETPUU IIPU
PELICHNH 33/1a4 U MTPOBEJICHUH MATEMATHUYECKUX PACCYX IACHUM;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX IIPU PELICHUU
reOMETPUYECKUX 33/1a4;

e KJIAacCCU(QUIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B TPOCTPAHCTBE;

e CBOOOJHO OINEpUPOBATh TMOHATUSAMHU, CBS3aHHBIMHU C YIJlaMU B
IIPOCTPAHCTBE: MEXKIAY NPSIMBIMU B IPOCTPAHCTBE, MEXAY NPAMON H
IJIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMH C MHOTOTPaHHUKAMU;



e CBOOOJTHO pacmo3HaBaTh OCHOBHBIC BHUILI MHOTOTPAHHUKOB (MpHU3Ma,
nupamuza, NpsMOYroJIbHbIN MapajUieNenumen, Kyo);

e KiIaccU(PUIMPOBATH  MHOTOTPAHHHWKHW,  BbIOWpas  OCHOBaHUS  JUIA
KJIaccu(puKauu;

e CBOOOJHO OMNEPUPOBATH TOHSTHSMHU, CBSI3AHHBIMU C  CEYCHHEM
MHOTOT'PaHHUKOB TNTOCKOCTBIO;

e  BBITIOJHATH napayjienbHOE, [IEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTHpPOBaHNE (UTYP HA TJIOCKOCTb, BBHITIONHATH M300pakeHUs Guryp
HAa TIOCKOCTH;

e CTPOUTH CEUCHUS] MHOTOTPAHHUKOB DPA3IMYHBIMU METOJAMH, BBIIOJHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpU3Ma,
nupamuia), FCOMETPUUYECKUX Tell ¢ TpUMEHEHUEM (HOpMYT;

e CBOOOJHO OMEPUPOBATH MOHATHUSIMH: CHMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OChb U IUIOCKOCTh CHUMMETPUU
urypsr;

e CBOOOJHO OIMEPUPOBATH IOHATHSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH ICUCTBHS HaJ BEKTOPAMU;

e pemaTh 3a/Jladyd Ha JIOKA3aTelIbCTBO MAaTEeMaTHYECKUX OTHOIICHUA U
HaXO0XJICHUE TEOMETPHUYCCKUX BEIMYHMH, TPUMCHSIS W3BECTHBIC METOMBI
MIPY PEIICHUH MaTEMaTUYECKHUX 3a7ad MOBBIIICHHOTO ¥ BEICOKOTO YPOBHS
CJIO)KHOCTH;

e TMPUMCHATH TMPOCTEUIINE TPOrPaMMHBIC CPEICTBA M  DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI TIPU PEIIEHUN CTEPEOMETPHUIECKUX 3a71a4;

e U3BJEKaTh, MPeOOPa30BbIBATh M HWHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpeICcTaBICHHYI0 Ha
yepTexax U PUCYHKaX;

e TMPUMEHATH TOJNyYEHHbIC 3HAHUS HA TPAKTUKE: CpaBHUBATH W
aHAIM3UPOBATh peajbHBIC CUTYyallUH, MPUMEHSITh W3y4YCHHBIC MOHSATHUS B
mpolecce IMOMCKAa  PEIICHHs  MaTeMaTH4ecKd  cHOopMyIMpOBaHHOU
npo0JIeMbl, MOJIETMPOBATh PEAbHbIC CUTYallMM Ha $3bIKE T'E€OMETPUH,
HCCIIEZIOBATh TTOCTPOCHHBIE MOJIETH C HCIOJIh30BAaHUEM T€OMETPHUECKHIX
MOHATUN W TEOpeM, ammapara anreOpbl, pemiarh MPaKTUYECKHUe 3ajlayw,
CBSI3aHHBIC C HAXOXKJICHUEM TCOMETPHUICCKUX BEIMYHH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX JdTamax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHSI TEXHOJIOTHA.

K konity 11 kiacca oOydaronuics HayuuTcs:



CBOOOJTHO OMEpPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C IHJIMHIPUYECKOH,
KOHUYECKOM U c(epuyeckoil MOBEPXHOCTSIMHU, OOBACHATH CHOCOOBI
MOJIYYEHHUS;

OIEPUPOBATH MOHATUSAMH, CBA3AHHBIMH C T€JIAMU BPAILICHUS: LHIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacrno3HaBaTh Tejla BpaimleHus (IWIMHIAP, KOHYC, cdepa U 1map) H
OOBSACHATH CIIOCOOBI MOJYYEHHUS TEJ BpalllCHHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIojokeHne chepbl U IIOCKOCTH;
BBIUUCIISITh BETUYMHBI JJIEMEHTOB MHOTOTPAHHUKOB W TENl BpaICHUS,
00BEMBI M TUIOIIAIM MOBEPXHOCTEH MHOTOTPAaHHUKOB U TE€J BpallCHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HopMYyT;

CBOOOZIHO ONEPUPOBATH MOHSATUAMM, CBSI3AHHBIMU C KOMOWHALUSIMU TeEl
BpallleHUs 1 MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIHUCAaHHBIA B chepy u
OMMCAaHHBIA OKOJIO cepshl, cepa, BOUCaHHAS B MHOTOTPAHHUK WITU TEJO
BpallCHHS;

BBIYHCIIATh COOTHOILICHUS MEXY TJIOMAASIMU MOBEPXHOCTENH U 00bEMaMu
ITOJIOOHBIX TEJT;

n300pakaTb U3ydaeMble (UTYpBI, BBIMNOIHATH (BBIHOCHBIE) TLIOCKHE
YEpTEXKU U3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUSI TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh HH(pOpMaLHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUIypax, MPEACTABICHHYIO Ha
yeprexax U pUCyHKax;

CBOOOJTHO OMEPUPOBATH MOHSITHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH ONEPALUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
peliaTh reOMETPUYECKUE 33a/1a4i Ha BBIYMCICHHUE YITIOB MEXIY MPSMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOUYKH [0 TUIOCKOCTH, B
L[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1A IIPU PELICHUH;
CBOOOJIHO OMEpUpOBaTh MOHATHUSIMH, CBSI3aHHBIMU C JIBJKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONIHATh HM300paXEHUST MHOTOTPAHHUKOB U TENl BpallleHUs IpU
NAapAJIEIBHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUHM, 3€PKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAILICHUS: CCUCHHS IUIMHAPA
(mapasenbHO U MePHeHAUKYISIPHO OCH), CEUCHUSI KOHYyca (MapauiebHbIe
OCHOBAHHIO U MIPOXOASAIINE YEPE3 BEPIIMHY), CEUCHMS 111apa;
UCIIOJIb30BaTh METOABI MOCTPOCHHSI CEYEHUH: METOJ CJIEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh T€OMETpUUYECKUE (PaKThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaralolMX HECKOJbKO NIArOB PpEUICHUs, €CIU YCIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOH (hopme;

pemiaTh 3aJayd Ha JOKa3aTelbCTBO MAaTEMaTUYECKUX OTHOLICHUN U
HaXO0XJICHHE T€OMETPUUYECKUX BEIUYUH;

MPUMEHSTh MPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHbBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay;

NPUMEHSThL  TOJY4YEHHbIE  3HAHUS  Ha  TPaKTUKE:  CPaBHUBATh,
aHAJIM3UPOBATh U OLEHUBATh PEaJIbHbIC CUTYAILINH, IPUMEHSITh U3YYCHHBIC
MOHATHS, TEOPEMBbI, CBOMCTBA B  IIPOLIECCE TOMCKA  PEIICHUS
MareMaTuyecku  CcHOpMYIMPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
pealibHbIE€ CUTYallMH Ha SI3bIKE T€OMETPHUM, HCCIIEI0BATH MOCTPOEHHBIE
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TMOHATHH U TEOPEM,
anmapaTta aiareOpbl, peliarh MPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HaxO0XJICHHEM T€OMETPUYECKUX BEJINYNH,;

UMETh TPEACTABICHUs] 00 OCHOBHBIX JTarax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM yacTu (pyHJIaMEHTa pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie |~ Ipaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
1 Bsenenue B ctepeoMeTpuio 23 1
5 B3auMHoe pacnosoxeHue NpsmMbIx B 6 !
IIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B g
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
VYrisl U paccTOSHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B ipocTpaHCcTBE 12
g HOBTOE)GHI/I@, 0000II[eHNE U CHCTEMATH3AIIUS 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHbIE
No 1/ HaunmeHoBaHue pa3iesoB H TeM Kourpossupie | Mpaxruseckie (uudgposbie)
NpOrpaMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI pecypesI
1 AHanuTu4eckas reoMeTpus 15 1
) [ToBTOpEHUe, 0606meH1:Ie u s |
CHUCTEMaTH3alIMs 3HAHUM
3 O0BEM MHOTOrpaHHUKA 17 1
Tena BpameHnus 24 1
5 [Tnomaau mMOBEPXHOCTH U 0OBEMBI 9 |
KpYTJIBIX TeN
6 JIBM>KEeHUS 5 1
7 [ToBTOpenue, 0606meHI/UIe u 17 5
CHUCTEMaTH3allMsl 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnueckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

OcHOBHbIE ITpaBUJIa N300paXKEeHUs Ha
PUCYHKE MJIOCKOCTH, NapauleIbHbIX
HpPSAMBIX (OTPE3KOB), CEPEAUHBI OTpE3Ka

ITonsTHs cTepeoMeTpun: TOUKa, MpsAMas,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
IpaBuia U300paskeHUs HA PUCYHKE
IJIOCKOCTH, NapaJlJICIbHBIX ITPAMBIX
(OTpe3KOB), CepeIUHBI OTPE3Ka

[TonaTuA: nepecekaromuecs MIOCKOCTH,
nepeceKarouecs npsaMas 1 II0CKOCTb;
MOJyTIPOCTPAHCTBO

[ToHaTus: mepecekaromyecs MIOCKOCTH,
nepeceKarouecs npsaMas 1 II0CKOCTb;
MOJTYTIPOCTPAHCTBO

MHororpanHUKH, H300paxKeHue
IIPOCTENUIINX TPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOLIMX 00BEKTOB

MHororpaHHUKH, H300paxKeHue
MPOCTENUIINX MPOCTPAHCTBEHHBIX (PUTyYp,
HECYIIECTBYIOIUX 00bEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUN U TIEPBBIE
crnenctBus U3 HUX. CriocoObl 3a1aHus
IPSMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHMs NPSAMBIX U INIOCKOCTEN

10

N300pakeHne ceueHHid MUpaMuIbl, KyOa u
MPU3MBI, KOTOPBIE MTPOXOJIST Yepe3 uX
pEopa. M300pakeHue repecedeHus
MOJTYYCHHBIX MJI0CKOCTEH. PackpaimnBanue
MOCTPOCHHBIX CEYCHUH PA3HBIMU IIBETAMHU

11

N3o00paxeHne cedeHni mupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOST YEPE3 UX
pEbpa. N300pakeHne mepecedeHust
MOJIYYEHHBIX IJI0CKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUEHUH Pa3HBIMU IIBETAMH

12

H300paxeHne ceueHU TUPaMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 UxX
pEopa. M300pakeHue nepecedeHus
MOJTYYEHHBIX MJI0CKOCTEl. PackpaimuBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMHU IIBETAMHU

13

N300paxeHne cedeHni nupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOST YEPE3 UX
pEbpa. N300pakeHne nepecedeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUIN Pa3HBIMU LIBETAMU

14

MeTton cienoB sl HOCTPOSHUS CeUeHU I




15

Mertoz cnenoB A1 MOCTPOCHUS CEUEHUM.
CaolicTBa nepeceueHuil NpsIMbIX U
IJIOCKOCTEN

16

MeToz cnenoB A HOCTPOCHUS CEUEHHH.
CBolicTBa nepece4eHu il NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupammuie, kyoe
1o TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEpTEXKEHN U 3aIUCh 111aroB
IIOCTPOEHUS

18

[Toctpoenue ceuenuii B nupamuae, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX UEpPTEXKEH U 3aMUCh IIaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupammie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh MIaroB
MOCTPOEHUS

20

[TocTpoeHue ceuenuii B mupamme, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXEHN U 3alIMCh IaroB
MIOCTPOEHUS

21

[ToBTOpenue mmannmerpuun: Teopema o
[IPONOPLMOHAIBHBIX OoTpe3Kax. [lonobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cCUEHHAX HaA
BBIHOCHBIX yepTexax. lcTopus pa3BuTUs
TUIAHUMETPUU U CTEPEOMETPUU




23

KonTponbsHas pabora "AKcroMbl
crepeomerpun. Ceuenus"

24

B3anMHoOe pacrionoxeHue npsmbIX B
npocTpaHcTBe. CKpenyBaonuecs
npsmsle. [Ipu3Haky ckpemuBarommxcs
MMpsAMBIX. HapaJ'IJ'IeJ'II)HI)Ie MMpPsAMBIC B
IPOCTPAHCTBE

25

Teopema 0 CyLIECTBOBAaHUH U
€IMHCTBEHHOCTH IIPSMOM IapaIeIbHON
JTAHHOM NPAMOU, IPOXOAAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JICKAIIEH HA JaHHOU
npsamoii. JleMMa o nepecedenun
NapaJUIeIbHBIX MPSIMBIX IIIOCKOCTBIO

26

[TapannensHOCTH Tpex NpsiMBIX. Teopema o
TpEX NapasuieabHbIX NpAMbIX. TeopemMa o
CKPEIIMBAOIIMXCS TIPSAMBIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcCHOBHbIE CBOWCTBA NapajlIEIbHOTO
npoekThupoBanus. 300paxeHne pa3Hbix
¢uryp B napajuiesibHOH NPOEKIUH

28

[lenTpanbHas Mpoekus. Yromn ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXAY IPSAMBIMU

29

3agayy Ha JOKA3aTEILCTBO U
HCCEI0BaHUE, CBSI3aHHBIE C
pacIIOIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE

30

[ToHATHS: TApalIeNbHOCTD MPSIMOU U
MJIOCKOCTHU B npocTpaHcTse. [Ipu3znax
napajieIbHOCTH MPSMOM U TIIOCKOCTH.




CBolicTBa MapauIeaIbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomerpuyeckue 3a/1a4u Ha BHIYMCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHue cedeHus, NPOXOAAIIETO Yepe3
JAHHYIO IIPSIMYIO Ha YEPTEXKE U
HapajuIeIbHOr 0 Ipyroy npsmoi. Pacuér
OTHOLIECHUH

33

[TapannenpHast TPOSKIUs, TPUMEHEHUE
JUTSI TIOCTPOCHHUSI CEUCHUM KyOa 1
napasuienenumnena. Croiicrea
napajiesenunea u Npu3Mbl

34

[TapannensHble m1ockocTu. [Ipu3Haku
HapajyIeIbHOCTH JBYX IJIOCKOCTEN

35

Teopema 0 mapajuieIbBHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MTPOXOSIIEH
yepe3 TOUKY, He IPUHAJIEKAILYI0 JaHHOM
IJIOCKOCTHU U CJIEACTBUS U3 HEE

36

CBoiicTBa napajuieNbHbIX IJIOCKOCTEH: 0
NapauIeIbHOCTH MPSMBIX II€pecedeHUs
IIPU NEPECEUEHUH BYX HapauleIbHbIX
IIJIOCKOCTEN TPEThEN

37

CBolicTBa napaienbHbIX IJIOCKOCTEH: 00
OTpe3Kax MapajuieIbHBIX MPSMBIX,
3aKIIIOYEHHBIX MEXAY apaielbHbIMU
MJIOCKOCTSAMH; O NTEPECEUCHUH MPSIMO C
JBYMsI TapaJIeIbHBIMU IJIOCKOCTSIMU




38

[ToBTOpenue: Teopema Iludaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUT OHOMETPHUS
NPSMOYTOJILHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 IPSIMOYTOJIbHOTO
napajuiesenunena

41

Brruucienue q1iuH OTpE3KOB B KyOe 1
MIPSAMOYT OJIbHOM I1apaJuIeIICIUIIENE

42

IlepnieHIMKYJISIPHOCTD IPSIMOU U
mockoctu. [Ipusnak
HEPIIECHAUKYJIIPHOCTH IIPSIMON U
IIJIOCKOCTH

43

[TepneH UK yIIpHOCTh NPAMON U
wiockoctu. [Ipusnak
MEPHEHANKYIJISIPHOCTH IPSMOKN U
IJIOCKOCTH

44

Teopema o CylIeCTBOBaHUH U
CANHCTBCHHOCTHU HpHMOﬁ, HpOXO)ISIHIeI‘/’I
4yepe3 TOYKY NPOCTPaHCTBA U
MEPIIECHAUKYJIIPHOH K IIJIOCKOCTH

45

IInockocTu u MEPHICHANKYJIAPHBIC UM
MPsAMBIC B MHOI'OT' paHHUKAX

46

IInockocty U nepneHauKyIsIPHBIE UM
IPsIMbIE B MHOI'OT'paHHUKAX

47

[lepnienauKyIsip U HAKJIOHHAS.
[TocTpoeHue neprneHauKysipa U3 TOYKU Ha
MPSMYIO

48

IlepnieHIMKYIISIp M HAKIIOHHAS.




ITocTpoenue neprneHuKyIsipa U3 TOYKU Ha
IPAMYIO

Teopema 0 TpEX NeprneHauKyIspax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX MepreHAUKYyIsIpax
(mpsimast 1 oOpaTHast)

51 VYroa Mexay CKpelruBaoIuMUCs
MPSIMBIMU
[Touck nepneHuKyISIPHBIX TPSIMBIX C

52 IIOMOIIBIO MEPHEHANKYIISPHBIX
IIJIOCKOCTEN

53 OpToroHajbHOE MPOCKTUPOBAHKUE
[Toctpoenue ceuenuit Kkyoda, mpu3Msbl,

54 MPaBHJIBHOW MU PAMUBI C TOMOILBIO
OpPTOTrOHAJIBHOM MPOEKLIUH
[Toctpoenue ceuenuit Kyda, mpU3MBbI,

55 MIPaBUIIBHON MUPAMHU/IBI C IIOMOLIBIO
OpPTOTrOHAJIBHOM IIPOEKLIUH
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHTENBHO IIockocTu. [1ockoctu
CUMMETPUI B MHOI'OI'paHHUKAX

57 [Ipu3Hak neprneHIuKyJIsspHOCTH MPSMOM U
MJIOCKOCTHU KaK CJIE€ICTBHUE CUMMETPUU

53 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
paccTosSHUI OT TOUKH J10 MJIOCKOCTH

59 [IpaBusibHBIE MHOTOIpaHHUKHU. Pacuér
paccTOsTHUI OT TOYKH J10 MJIOCKOCTH

60 CriocoOb! OMyCTUTD MEPHEHIUKYIISIPHI:




CUMMETPHUS, CABUT TOYKH IO
napajieIbHON MPsAMOit

CaBur 1o HenapasuieJIbHON IPSIMOH,

01 MU3MEHEHHUE pacCTOSTHUI
KonTtponshas padora "B3anmuoe

62 PacIoIOKEHHE NPSMBIX U INIOCKOCTEN B
npocTpaHcTBe"
IToBTOpEHHKE: yron Mexay NpsAMbIMHU Ha

63 IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB
IToBTOpEHNME: Yyroa Mmexny

64 CKPEILMBAIOIUMUCS TPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomerpuyeckre METOIbI BBIYUCIIEHUS
yria MeXAy IpsIMbIMH B MHOT'OTPaHHUKAX

66 JByrpanHsiit yroy. CBONCTBO JMHEHHBIX
YIJIOB ABYTPAHHOT'O yIia

67 [TepnienaukynspHble II0CKOCTH. CBONCTBA
B3aMMHO IEPIEHINKYIISAPHBIX MIIOCKOCTEH
[TpusHak nepneHauKyJIspHOCTH

68 IJIOCKOCTEN; TEOPEMA O MPAMOM
IIEPECEYEHNUs IBYX IUIOCKOCTEN
HepHEeHANKYJIIPHBIX TPEThEH MI0CKOCTH
[TpssMoyToNbHBIN TapaIeIenunes; Kyo;

69 HU3MEPEHUS, CBOMCTBA MIPSIMOYT OJIbHOTO
napajuiesenumnena

70 Teopema 0 1uaroHany NpsMOyroabHOr0




napauicjacnuneaa u CJICaCcTBUC nu3 Heé

71

CrepeomeTpudecKie U MPUKIaTHbIC
3a/1auu, CBSI3AHHBIE CO B3AMMHBIM
PacmoIOKEHUEM TPSIMBIX U TIJIOCKOCTH

72

[ToBTOpEHUE: CKpelmuBaroumecs Npsmele,
napajuieNbHbIe TIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHUKAX

73

Hapa nmapaJujiCJIbHbIX IJIOCKOCTEH Ha
CKPCHINBAOIIUXCA ITPAMBIX, PACCTOAHUC
MCXKY CKPCHIMBAOIMHUMHACS ITPSIMBIMHA B
MMPOCTBIX CUTYyalluAX

74

PaccrositHue oT TOUKHM 0 MIIOCKOCTH,
paccTosiHUE OT NPSAMOH 10 MIIOCKOCTU

75

Brruucnenue paccTosiHUN MEXTy
CKPEIIMBAIOIIMMUCS ITPSIMBIMU C
MTOMOUIBIO MEPHEHAUKYJIISPHOMN IJIOCKOCTH

76

TpéXrpaHHbIN yroJ, HEpaBEeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [lucdaropa,
TEOPEMBI KOCUHYCOB M CUHYCOB ISt
TPEXTPAHHOIO yriia

77

DaeMeHThI cepruuecKoil TeOMETPUH:
reojie3nuecKre JUHUM Ha 3eMIiie

78

Kontposnpnas pabora "VYrisl u
paccTostHus"

79

CucremaTtuzanus 3Hanui "MHOrorpaHHUK
U €ro dJIeMeHTHI"

80

IInpamuna. Buasl nupamun. [IpaBunbHas
nupamuaa




ITpuzma. IIpsimast 1 HaKJIIOHHAS IPU3MBI.

81 [IpaBunbHasg npuzma !

20 [Ipsimoii mapaenenumne, |
IPSMOYTOJIbHBIH Mapaienenunen, Kyo

23 Brinykisle MHOrorpanHuku. Teopema |
Oiinepa
Brimykisie MHOTOrpaHHUKH. TeopeMa

84 Oiinepa. [IpaBuibHbBIE U TOTYNIPABUIbHBIE 1
MHOT'OI'PaHHHUKHU

85 KontposnpHas pabora "MuororpanHuku" 1

26 [TonsiTHe BEKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 Pa3nocth BeKTOpOB 1

89 [IpaBuio napannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Paznoxxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OJTHOU 1
MJIOCKOCTH

92 CkanspHoe mpou3BeaeHue 1

93 Boruncnenune yria Mexay BEKTOpaMH B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOPaMHU 1

95 IIpocreiimmue 3a1auu ¢ BEKTOpaMHU 1

96 [Ipocreiimue 3aga4u ¢ BEKTOpaMHu 1

97 [Ipocreiimue 3aga4m ¢ BEKTOpaMHu 1

98 O0o01enue 1 cucTeMaTH3aIus 3HaHU! 1




99 O06o0mIeHne u cucTeMaTH3alus 3HaHUM 1
100 NroroBas koHTpoJbHas paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O06o0mIeHne u cucTeMaTH3alus 3HaHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

Kosau4yecTBo 4yacos DJIEKTPOHHBIE
Jlara nudpoBbie
Nen/m | Tema ypoka Konrtpoiasbnsbie | IlpakTHyeckue
Bcero u3yyeHusi | oOpasoBaTe/bHbIe
padoThI padoThI
pecypcsl
| [ToBTOopenue temsl "KoopanHaTel BEKTOpa |
Ha MJIOCKOCTU U B MPOCTpaHcTBe"
) [ToBTOpenue temsl "CkassipHoe |
IIpOU3BE/IeHNE BEKTOPOB"
3 IToBTOpeHue Temel "Brluncienue yria |
MEXJy BEKTOPAMHU B IIPOCTPaHCTBE"
4 [ToBTOpeHue TeMsl "Y paBHEHHE IPSAMOH, |
MIPOXOJISIIIEN Yepe3 ABE TOUKH"
5 YpaBHEHM € TJIOCKOCTH, HOPMAJIb, |
YPaBHEHHME IUIOCKOCTH B OTPE3KAX
6 YpaBHEHME IIIOCKOCTH, HOPMAJlb, |
YPaBHEHHE IUIOCKOCTH B OTPE3KaX
7 BekTopHoe nmpousBeneHne 1
g JIuHeliHble HEpAaBEHCTBA, IMHEHHOE |
IIPOrpaMMHUPOBAHUE
9 JIuHeiiHbIe HEpABEHCTBA, JJUHEWHOE |
IPOrpaMMHUPOBaHUE
10 AHaJIMTHYECKHE METO/IbI pacyéra yriia 1
MEX]ly IPSMBIMUA B MHOTOT paHHUKAX
1 AnanuTudeckue METObI pacuéra yria |
MEXY IJIOCKOCTSIMU B MHOT OTPAHHUKAX
12 @opMyna pacCTOSTHUS OT TOYKHU J0 1




IIJIOCKOCTHU B KOOpAHMHATax

Haxosxienue paccTossHUN OT TOYKH 10

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHHUI OT TOYKH 10
IJIOCKOCTH B IIPaBUJIBHON UpaMUe

15 Kontponbehas pabota "AHanmutudeckas
reometpus"

16 CeueHMst MHOTOT'paHHUKOB: CTaHJapTHbIE
MHOT'OTPaHHUKH

17 CeueHyst MHOrOI'paHHUKOB: METOJ, CIEN0B
CeueHMst MHOTOI'paHHUKOB: CTaHIapTHbIE

18 IIJIOCKOCTH, ITEPECEUYECHUS MIPSIMBIX U
IJIOCKOCTEN

19 [TapannenbHble IPSMbIE U JIOCKOCTH:
napajulelibHble CEUEHUs

20 [TapannenbHble IpSIMbIE U MTJIOCKOCTH:
pacdéTr OTHOMIEHU I
[TapaniensHble TPSIMBbIE U TTJIOCKOCTH:

21 YTJIbl MEX]TYy CKPELMBAIOLIMMUCS
MPSIMBIMU
[lepnienquKyIIApHBIE IPAMBIE U

2 IJIOCKOCTH: CTaHJapTHBIE aphbl
eI EHIUKYJIIPHBIX I1JIOCKOCTEN U
MPSIMBIX, CAMMETPUU MHOTOT PAHHUKOB
[lepnienquKyIIIpHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOpEMa O Tpex
HepIEeHIUKYIspax

24 [lepnenauKynsipHbIE TPSIMBIE U




IIJIOCKOCTH:. BBIYHCJICHUA JJIUH B
MHOI'OI'PaHHHKAaXx

25

[ToBTOpEHue: momanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI AJ1s
TJIOMIAJIEH, COOOPaKeHUs TOA00US

26

[ToBTOpEHue: nnomanu
MHOTOYTOJILHUKOB, (POPMYIIBI AJIsT
IJIOMIAJIEH, COOOpaXkeHus MOA00Us

27

[ToBTOpeHHME: MIOMAAH
MHOT'OYTOJIbHUKOB, (DOPMYJIbI s
IoaAeH, COOOpaKeHUs MO100us

28

[Tnomany cedeHnii MHOTOTPAHHHUKOB:
IO/ IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs TOA00US

29

[Imomaau ceyeHuii MHOTOIpaHHUKOB:
IJIOIIAM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOI00Us

30

Kontponehas padota "IloBTopenue:
MHOT'OTPaHHUKH, CEYEHUS
MHOIOTPaHHUKOB"

31

O0beM Tena. O0beM MPAMOYTOJIHLHOTO
napaJuiesenuea

32

3agaun 00 yABOCHHH Ky0a, O KBaIpaType
Ky0a; 0 TpHCEKIIUH yIiia

33

CrepeoMeTpruYecKue 3a/1a4H, CBA3aHHbBIC C
00BEMOM TIPSIMOYTOJILHOT'O
napajuieNenunena

34

[Ipuknannbie 3aja4u, CBA3aHHbBIE C




BBIYUCIICHUEM 00bEMA MPSIMOYTOJILHOTO

napaesnaenumneaa

35 O6bEM psAMOil TPU3MBI

36 CrepeomeTpruyecKue 3a/1auu, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMOB MPSMON TPU3MBbI

37 [IpuknaaHbie 321291, CBI3aHHBIC C
00BEMOM TIPSIMON TMPU3MBI
Boruncnenne 00bEMOB Tell € TOMOILBIO

38 ornpenenéHHoro uaTerpana. O0béM
HAaKJIOHHOU IPU3MBI
Brruncnenne 065EMOB Tell C TOMOIIBIO

39 omnpenenéHuoro uHTerpana. O0béEM
UpaMuIbl

40 ®opmyina 06béMa nupamuabl. OTHOLIEHHE
00BHEMOB TUPAMHU/JT C OOIINUM yTIIOM

41 dopmyna 06béMa nupamuasl. OTHOLICHHE
00HEMOB TUPAMH/T C OOIIUM yTIIOM

4 CrepeoMeTpuuecKne 3a/1a9u, CBSI3aHHbBIC C
00BEMaMU HaKJIOHHOU ITPU3MBI

43 CrepeomeTpruyecKue 3a/1a4u, CBSI3aHHBIE C
00BbEMaMH MTUPAMHU/IBI
[Ipuknaanasie 3agaun o Teme "OO0BEMBI

44 Tel", CBSA3aHHBIE ¢ 00bEMOM HAKJIOHH O
MIPU3MBI

45 [Mpuknaanasie 3aaaun 1o Teme "O0bEMBI
Ten", CBA3aHHBIC C 00bEMOM MU PAMHUIBI

46 [Ipumenenue o0bEMOB. Brruncnenue

pPacCToOAHNA 4O IJIOCKOCTH




KonTtponwsnas pabora "O6béM

47 \
MHOT'OI'paHHHKA
Humuaapruyeckasi TOBEPXHOCTD,

48 00pa3yromme MUINHAPUIECKON
TTOBEPXHOCTH

49 HMumauap. IIpsmMoit kpyroBon HUIHHIP.
[Tnomaae NOBEpXHOCTH IUIMH/IPA

50 Konunueckasi moBepXHoCTb, 00pa3yromme
KOHMYeCcKol noBepxHocT. Konyc

51 CeueHnne KOHYyca ITOCKOCTBIO,
MapauieaIbHON MIIOCKOCTH OCHOBAHUS

57 VYceuéHnslii konyc. M300paxkenue
KOHYCOB M YCE€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA
Crepeomerprueckue 3a1a4u Ha

55 JIOKa3aTeIbCTBO M BEIUM CIICHUE,
MOCTPOEHUEM CEUEHUH IIINH]IPa, KOHYCa
Crepeomerpruueckue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
INOCTPOEHUEM CEUEHUM LIMIIMHpPA, KOHYCa

57 [IpuxnagHsie 3a1a4n, CBS3aHHBIE C
HATUHAPOM

53 [Ipuknaausie 3a1a4u, CBA3aHHBIE C
UUATUHAPOM

59 Cdepa u map




60

[epeceuenne chepsr u mapa ¢
IocKocThi0. Kacanwue mapa u cdepsl
IJIOCKOCTRIO. By u n3o0paxeHue mapa

61

Ilepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u cepbl
IJIOCKOCTBIO. Bu 1 n3o0pakeHue mapa

62

VYpaBuenue coepsl. [Lnomans chepsr u eé
qacTeu

63

CummMmeTtpus chepsl U mapa

64

CrepeoMerpuuecKue 3a1a4u Ha
JTI0KA3aTeNIbCTBO U BHIUUCIICHUE,
CBSI3aHHBIE cO CPepoil u 1mapom,
MMOCTPOEHUEM UX CEUEHUM MIOCKOCTHIO

65

CrepeomeTpuyecKkue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BhIUKCIIEHUE,
CBSI3aHHBIE CO Cepoii U Imapom,
MOCTPOEHUEM UX CEYEHUMN MIOCKOCTHIO

66

IIpuknmamHbie 3a1a4u, CBSI3aHHBIE CO
cepoii u mapom

67

[ToBTOpEeHME: OKPYKHOCTh HA TUIOCKOCTH,
BBIUMCIICHUS B OKPY>KHOCTH, CTaHapTHBIC
moa00us

68

Paznumunnie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOTI'OI'paHHUKOB

69

3agauu o TeMe "Tela ¥ MOBEPXHOCTU
BpanieHus"

70

3anauu 1o Teme "Tena u TOBEPXHOCTH
BpauieHus"




71

Kontponbhas padota "Tena u
MOBEPXHOCTHU BpaleHus"

72

O6véM nuimHapa. Teopema 00 00BEME
IpAMOIro NUJIMHApaA

73

Brruucnenne 00bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uaTerpana. O0béM
KOHYycCa

74

ITmomaan GOKOBOM U IMOJIHOMN
MOBEPXHOCTH KOHYCa

75

CrepeomeTpruyecKue 3a/1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB IIUIMH/IPA,
KOHyca

76

[Mpuknaaueie 3aaaun 1Mo TeMe "OO0BEMBI U
IJIONIA/IM TIOBEPXHOCTEHN Ten"

77

OO0BEM mIapa 1 II1apoOBOTO CEKTOpA.
Teopema 006 06béme mapa. [Lnomans
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