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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBisgercs OAHUM K3 O0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o011iero 00pa3oBaHusl, TaK KaKk 00ECIEYMBAECT BO3MOKHOCTh U3YUEHUS JUCHUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IMPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMHpyeMoe  NOpu  HU3YYEHUHU
00y4aIOLMMUCS TOHATUWHBIX OCHOB F'€OMETPHH, NMPH JI0KA3aTEIbCTBE TEOPEM U
NOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEP)KICHHMI IMPU PELICHUH T'€OMETPHYECKUX
3ala4y, YMEHHME BBIJIBUTaThb M ONPOBEPraTh TUIOTE3bl HEMNOCPEACTBEHHO
UCIOJIb3YIOTCSl TIPH PELICHUM 337a4 €CTECTBEHHO-HAyYHOI'O LHKJIA, B YAaCTHOCTHU
bu3YecKuxX 3aad.

[lenb ocBOeHMS MporpaMMbl yueOHOTo Kypca «l'eoMeTpus» Ha yriayOonEHHOM
YpOBHE — pa3BUTUE WHIWBUIYaJbHBIX CIOCOOHOCTEH O0O0yYalomUXCs MpU
U3Y4E€HUHU T'€OMETPUH, KaK COCTaBIIAIOLIEH IpeaMeTHoN oOnactu «MaremaTuka u
uHpopMaTHKa»  depe3  obOecreyeHHMEe  BO3MOXKHOCTH  NPUOOpETEHUs |
UCMOJb30BaHUs Ooyiee TIIIYOOKMX TE€OMETPUYECKUX 3HAHUW U JIEHWCTBUH,
CHEeM(PUYHBIX TEOMETPUH, U HEOOXOAUMBIX JUIS YCIEHIHOTO MPO(ecCHOHATBLHOTO
o0pa30BaHusl, CBA3aHHOT'O C UCMOJIb30BAHUEM MATEMAaTHKHU.

[TpuopureTHBIMU 3aadyaMu Kypca TI'€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
pacIIUPSIOMIUMH U YCUIIMBAIOIIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paclIupeHue NpeACTABICHHUS] O T€OMETPUM KaK YaCTH MHUPOBOM KYJIbTYPhI U
(opMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

(dbopMHUpOBaHUE TPEACTABICHHUS O NPOCTPAHCTBEHHBIX (UIypax Kak o
BaXHEUIINX MaTEeMaTHUYECKUX MOJENAX, MO3BOJIIOIIMX ONHUCHIBATh U H3y4aTh
pasHble SIBJICHUS OKPYXKAIOIIET0 MUpa, 3HAHUE MOHATUMHOIO arnmapara 1o pa3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

dbopMUpoBaHME  yMEHMS  BIAJETh  OCHOBHBIMU  TMOHSTUSAMH O
MPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMHM CBOICTBAMH, 3HAaHHE TEOPEM,
dopMyn U yMeHHE UX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl M HAXOIUThH
HECTaHJApTHBIE CIIOCOOBI PELICHUS 3a/ay;

dbopMupoBaHue yMEHUS paclo3HAaBaTh Ha YEpPTEKax, MOJAETSIX U B pEalbHOM
MUPE MHOTOI'PDAaHHUKHM M Tejla BpalleHMs, KOHCTPYHPOBAThb TI'€OMETPUUYECKHE
MOJIEIIN;

(dbopMHUpOBaHME TOHMMAaHUS BO3MOXKHOCTU aKCHOMAaTUYECKOI'0 MOCTPOEHUS
MaTeMaTUYeCKUX Teopuil, (HOpMHUpOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKU IpH
MIPOBEACHUN PACCYKACHUN;

dbopMupoBaHuEe yMEHHUS BIIaJleTh METOAAMH JI0OKa3aTEelIbCTB M aJTOPUTMOB
pElIeHHs, YMEHHSI WX MPUMEHATh, MPOBOJIUTH JOKA3aTeNIbHbIE PACCYKICHUS B
XOJI€ PEILIEHUs CTEPEOMETPUUECKUX 3a]1a4 U 33Ja4 C MPAKTUYECKUM COJIEP KAHHUEM,
(GopMUpoBaHUE TNPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  IIpU



000CHOBaHMHM MAaTEMATUYECKUX YTBEPKIACHUN U POJIM aKCUOMATUKH B IIPOBEIACHUU
JNEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIUIEKTYAJIBHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00yYaromuxcs, Mo3HaBaTEILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHMI, KpUTUYHOCTH MBIIUIEHUS, HHTEPECA K U3YUYEHUIO T€OMETPHH;

dbopMupoBaHue (PYHKIIMOHATBLHON TPAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHUH:
YMEHHSI PACIO3HABATh TMPOSBJICHUS TE€OMETPUUECKUX IMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEW B PEAJbHBIX JKU3HEHHBIX CUTYalUsX M MPU U3YYEHHH IPYTHX
y4e€OHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIEIMPOBAHMS pEAbHBIX CHUTYallUid, HCCIECJOBAaHUS MOCTPOEHHBIX MOJENEH,
UHTEPIPETALMHU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JTUHUSAMH yueOHOro Kypca «l'eomeTpus» B
10-11 xnaccax sBustoresa: «lIpsMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpameHus», «Bekrtopel U KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHuEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMH T€OMETPUU Ha YIIIYOJIEHHOM YpOBHE OOyuYeHHUsS B
10—-11 kmaccax, OTHOCHTCSI KO BCEM COJZIEpP>KaTeJIbHBIM JIMHHUSM y4eOHOro Kypca, a
(GopMUpOBaHUE  JIOTMUECKUX YMEHMH  paclpelensercs He TOJIbKO  IIOo
COJIEp)KATENIbHBIM JIMHUAM, HO U 10 rojgaM oOyuenus. ConepkaHnue oOpa3oBaHHUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHON paboueii
OpOrpaMMbl, pPACTpEAENEHHBIM IO ToAaM OOY4YEHHUs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLHMIHAILHBIM BOIPOCaM 00yYaroluecs
oOpamjaiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMHU MOHATUAMH M HaBbIKAMU MOCJIEOBATENIHHO U MOCTYIATEIBHO, C
COOJIIO/IEHNEM TPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEACTaBICHUN 00y4arouuxcs, paclupss U yriayomuss
e€, 00pasyst MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexon K M3y4EHUIO TE€OMETPHUH HA YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3narb  ycnoBuss s auddepeHuMandu  00y4yeHUs, IOCTPOCHUS
WHANBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpaMM, O0OeCHeuHuTh YriayOJaEHHOE
U3Y4YCHHE Fr€OMETPUN KaK COCTABIISIIONIEH yueOHoro npeamera «MaTemaTukay;

MOJATOTOBUTh OOYYAIOIIUXCS K TNPOAODKCHHIO H3YYEHHS MaTeMaTUKU C
yu€ToM BbIOOpa Oyaymied mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTb MEXKIY
o01MM 1 npoeccuoHaIbHBIM 00pa30BaHUEM.

Ha wuzydenune yuyeOHOro kypca «l'eomeTpusi» Ha YIrIIyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 knacce — 102 gaca (3 vaca B Henento), B 11 kimacce — 102
yaca (3 gaca B HEJIEI0).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMbIe ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEepeOMETpUM. Touka, TpsAMas, IUIOCKOCT,
npoctpaHcTBO. lloHsATHE 00 aKkCMOMAaTHUYeCKOM MOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHOE pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE: IMEPECEKAIOIINeEcs,
napajulelIbHble M CKpeuuBamomuecs mnpsMble. [Ipu3Haku CKpemmBaronnxcs
npsaMbIX. [lapaiiensHOCTh NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlJIENbHbIC
MPsIMbIE B IPOCTPAHCTBE, MAPAIETLHOCTD TPEX MPAMBIX, IAPATIIEIIBHOCTD MPSIMOM
U 1uiockoctd. [lapajuienbHOe M LIEHTPATbHOE MPOEKTHUPOBAHUE, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBa MapajlyIeIbHOTO IpPOEKTUpoBaHUs. I300paxeHue
¢uryp B mapajieIbHON MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YroJl
MEXAY NPSAMBIMU B IIPOCTpaHCTBE. [lapaulebHOCTh MIIOCKOCTEN: MapajiebHbIe
IJIOCKOCTH, CBOMCTBA IapajuIeNIbHbIX IIJIOCKOCTEMN. [Ipocreitmme
OPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TETpadJp, Mapajljiesienunesn,
IOCTPOCHUE CEYCHUU.

[lepneHAUKYIAPHOCTh NPSAMON U TUIOCKOCTHU: NMEPHEHAUKYISPHbIE IPSIMbIEC B
IPOCTPAHCTBE, NpPSMbIE NapaJUIeNbHbIE W INEPHEHIUKYISIPHBIE K IUIOCKOCTH,
NPU3HAK TNEPNEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpEMA O MPSIMOHN
NEPIIEHIUKYJIIPHON IUIOCKOCTH. OproroHaneHoOe IIPOEKTUPOBAHUE.
[lepneHaMKyJIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT  TpsAMOM 10  IUIOCKOCTH,  MpOeKIuss  (Uryppl Ha  IUIOCKOCTb.
[lepneHAMKYJIApHOCTh  IUIOCKOCTEH: MPU3HAK  NEPIEHIUKYJSIPHOCTH  JBYX
IJIOCKOCTEN. Teopema o0 TpEX MEePHEHANKYIISIpax.

Yrisl B NPOCTPAHCTBE: YroJd MEXIY NPSAMOM M IUIOCKOCTBIO, JABYTPAaHHBIN
yroji, JUHEHHBIA YroJl ABYTPaHHOIO yria. TpEXrpaHHBIA U MHOIOTPaHHBIE YIJIBL.
CpolicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, mpsiMas 1 HakJIOHHasi MPU3Mbl, OOKOBasi U TOJHAsI IOBEPXHOCTh MPU3MBI.
[lapannenenunen, NpsAMOYTrOJbHBIM — MApaJUIENIENIMNE] W €r0  CBOWCTBA.
Kpargaiimue myrm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oilepa.
[IpoctpanctBenHas Tteopema Iludaropa. Ilupamupa: n-yrosbHas mnupamuja,
npaBuibHas M yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TI'paHel
OpaBWIBHOM Nupamubl. [IpaBuibHbIE MHOTOTpaHHUKH: IpaBWibHAs NpU3Ma H



MpaBWIbHAas NUpaMuAa, MNpaBWIbHAs TPEYrojibHas NUPaMHIA W TPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBneHue o TPaBHWIBHBIX MHOTOIPAaHHHUKAX: OKTa’p,
JOJIEKa’Ip U UKOCAdIP.

Bbluucnenne 3J€MEHTOB MHOTOTPAHHHMKOB: pEOpa, JauaroHaiv, YIJIbL.
[nomaas OOKOBOM TOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMOW TPHU3MBI,
IoNaJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTM M TMOBEPXHOCTUM TMPABWJIBHOW MUPAMUIBI,
TEeOpeEMa O IUIOIIAIN YCEUEHHON TUPaMUBI.

CummeTrpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  TMPABUIIBHBIX
MHOTOI'paHHUKOB. CHUMMETpUSi B NPaBUJIBHOM MHOTOTPaHHUKE: CHUMMETPHS
napajieNienuiena, CUMMETPUsl TMPABUIIBHBIX MPU3M, CUMMETPHUS MpaBUIbHOU
IUPAMUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOpPa, BEKTOPbl KOJUIMHEApPHbIC, COHANPABICHHBIE MW IPOTHUBOIOJIOKHO
HaIIPABJICHHBIC BEKTOPBI. PABEHCTBO BEKTOPOB. [[€lCTBHSI C BEKTOpaMU: CIOKEHUE
U BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKHMX BEKTOPOB, YMHO)KEHUE BEKTOpa Ha
yucno. CBOMCTBA CIIOKEHUA BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOpA HA YMCIIO.
[lonsiTHE KOMIUTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopeMa O pa3IoKEHUU BEKTOpa IO TpEM
HEKOMIUIaHapHbIM ~ BekTopaMm. IIpsMoyronpHas cucTtemMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsl Bektopa. CBA3b MEXAY KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMU TOYEK. YTON MexIy Bekropamu. CKalgpHOE MNpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenust

[ToHsATHS: UWIMHAPUYECKAs IMOBEPXHOCTh, KOHHYECKAs TOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3yrolue TMoBepxHocTel. Tenma BpaimieHus:
IWIMHIP, KOHYC, YCEUYEHHBIH KOHyc, cdepa, map. B3ammHoe pacmonoxeHue
chepbl M TIUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHnue Ten
BpaIleHUs] Ha TUIOCKOCTH. Pa3BépTka munmmHapa u koHyca. CuMmmeTpus cdepbl u
nrapa.

O0béM. OcHOBHbIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00bEME
IOpsSMOYTOJIFHOTO Tapaivienenunena u ciueAactBus u3 He€. OO0bEM mnpsiMod u
HAKJIOHHON TPU3MBI, IIJIMHIPA, TUpaMuabl 1 KoHyca. OOBEM IIapa u mapoBOTo
CerMEHTa.

KomOuHamu Tenm BpaimieHWsi U MHOTOTPaHHHMKOB. [Ipw3ma, BIMcaHHas B
IWIMHAP, ONWCaHHAas OKoyo IwmHApa. [lepecedenue cdepbl u mapa ¢
ockocThio. Kacanme mapa u cdepsl miockocThio. [loHATHE MHOTOTrpaHHUKA,



ONKMCAaHHOTO OKOJIO c(eprl, cdepbl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpallCHUSI.

[Inomaas MOBEPXHOCTH IUJIMHAPA, KOHyca, IUIomaab chepbl U e€ JacTew.
[TogoOue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANEH IMOBEPXHOCTEH
nonoOHbIX Guryp. IIpeobpazoBanue momodusi, romoTeTus. PemieHue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHnue cedeHrit MHOIOTPaHHUKOB U TEJI BpallleHUs: CEUEHUS IIUINHIpa
(mapayienbHO W TEPIEHIUKYJISIPHO OCH), CEUYEeHHs KOHyca (IMapajieibHbIe
OCHOBAHUIO U TIPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 111apa, METObl TOCTPOSHUSI
CEUYEHUI: METOJ| CIE0B, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHMS, METOJI MIEPEHOCA
CEeKYLIEH TIJIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Omnepanuu Hajx BeKTopamu. BekTopHoe
YMHOXEHUE BEKTOpoB. CBOICTBa BEKTOpPHOro yMHOXeHUs. IIpsmoyrosbHas
cucreMa KoopauHaT B npoctpancTBe. Koopaunatel BekTopa. Paznoxenne BekTopa
no Oasucy. KoopAnHATHO-BEKTOPHBI METOJ TpPH PEHICHUH TeOMETPUYECKUX
3asay.

JIBH:KeHHSI B IPOCTPAHCTBE

JBwxkenus mpoctpancTBa. OtobpakeHus. J[BUKEHUS M PaBEHCTBO (QUryp.
OO6mue cBoiicTBa JBWKEHUN. Buubl ABUXKEHUM: MapaliesibHBIA IEpPEeHocC,
[EHTpaJbHAsS CUMMETPHS, 3€pKaJbHAs CHMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u cdepa Ditnepa.



INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxknanckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOIIEroCs KaKk akTUBHOTO U
OTBETCTBEHHOIO  YJIeHa  POCCHICKOro  oOliecTBa,  NIpeACTaBIE€HHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHM,
IpolLenyp TrpaxaaHCKoro oOiiectBa (BbIOOPHI, OMPOCHI U JPYroe), yMeHHue
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYCHHUEM;

2) maTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY U HAaCTOSIIEMY POCCHUMCKON MaTreMaTHUKH, [IEHHOCTHOE OTHOIIEHHUE K
JOCTMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKU,;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoja, chOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, dTUUYECKOTO MOBEJCHUS, CBI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKh U JACSATEIbHOCTHIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOTO OYIYIIIETO;

4) acreTHYecKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOUAs 3CTETHUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEN, 0OBEKTOB, 3aJlay, PEIIEHUMN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MAaTEMAaTHUYECKUM aCTEKTaM pa3JIMuHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocMTaHUe:

cOPMUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTeMAaTHMYeCKUE 3HAHUSA B
WHTEpecax 3I0POBOTro U 0€30MMacHOro 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 30pPOBBIO (310pOBOE MUTAaHME, COATAHCHUPOBAHHBIN PEXHUM 3aHATHUU U
OT/IbIXa, peryisipHasl pu3ndecKas akTUBHOCTD), (PHU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHON JIESITEIBHOCTBIO;

6) TpynoBoe BocniuTaHMe:

FOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYJAOJIOOUs, HUHTEpeC K
paznuuHbIM  chepaM  mpoecCHOHANBLHON  JESITENbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSMH, YMEHUE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymieii mpodeccun W pealn30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHbI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHIO U



caM000pa30BaHUI0 HA TMPOTSHKEHHM BCEU JKW3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a7a4 MaTEMATHYECKON HAIIPABJIECHHOCTH;

7) 3KOJI0ru4ecKoe BOCIIUTAHME:

c()OPMUPOBAHHOCTh  SKOJIOTMYECKOM KYJIbTYPbl, TOHUMAaHHUE BIUSHUS
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOIO XapakTepa dKOJOTHYECKUX MPoOIeM, OpHUEHTALUS
Ha MPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM Uil pelieHus 3aiad B 00JacTH
OKPYXKAIOIIEN Cpelbl, IUIAHUPOBAHHWE IIOCTYIIKOB M OLICHKM HX BO3MOYKHBIX
IIOCJICICTBUM I OKPYXKAIOILEN CpEelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKM W OOLIECTBEHHOM  MPAKTUKH, IOHMMAaHHE
MaTEeMaTHYeCKONM Hayku Kak cdepbl 4YeIoBEYECKON MAeATeIbHOCTH, JTamoB €&
pa3BUTHs M 3HAYUMOCTH JUI1 pPa3BUTHS LUBUIIM3ALHH, OBJIAJCHHUE S3BIKOM
MAaTeMaTUKM W MaTEMaTHYECKOM KyJIbTYpOW KakK CpPEIACTBOM IIO3HAHMS MMDA,
TOTOBHOCTb OCYHIECTBIIAITh IPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIBHOCTD
VUHIUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

ba3oBble joruueckue 1eMCTBUSA:

BBISIBIIATH U XAPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MaT€MaTUYECKHUX
OOBEKTOB, TMOHATHUMA, OTHOIICHUN MEXIYy TMOHATUAMH, (OPMYIHPOBATH
oTpeziesIeHHs] OHATHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKALIIH,
OCHOBaHWsI /i1 0000IIEHHS M CPAaBHEHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN34,

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MOpeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIHLHBIC, €IMHUYHBIC, YaCTHHIE I O0OIIUE, YCIOBHBIC;

BBISIBJIATh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJMIOJIEHUAX U YTBEPXKICHHUSX, MpeasiaraTh KpUTEPUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
VHIYKTUBHBIX YMO3AKIOUYECHUM, YMO3AKIIOUEHUH 10 aHAJTIOTUH;

MIPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(MpsiMbI€ U OT MIPOTUBHOI0), BBICTPABATh apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IbI;

BBIOMpaTh crmoco0 perieHUs: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEIICHUs, BbIOMpaTh  Haubolee  NOAXOASAIIMU ¢ Y4ETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrble ucciieoBarebCKue 1eicTBUA:



UCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT TO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHBOpPEYHE,  MPodIiEMY,
yCTaHaBIMBaThb MCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIETOBAaHHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYECKOTO 00BEKTa, SBJICHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXy 00BEKTaMU, IBJICHUSMH, MTPOIIECCAMH;

CaMOCTOSITENILHO (POopMyNHpoBaTh 000OIIEHUS] W BBIBOJBI MO PE3yJibTaTaM
NPOBEACHHOTO  HAONIOJEHUS, HWCCIECAOBAHMS, OIEHUBaTh  JOCTOBEPHOCTH
MOJTYYECHHBIX PE3YyJIbTaTOB, BHIBOJOB M 000OIIICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATh
MPEINOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

BBISIBJIAITH JA€PUIUTH MH(QOpMAIIMK, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOIIPOC U IS PEIICHUS 3aJauu;

BBIOMpATh MH(OPMAIIUIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJIU3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMALMIO PA3IUYHBIX BHUJIOB U
dbopM mpesicTaBICHUS;

CTPYKTYpUpPOBaTh MHGOpPMAIUIO, NPEACTaBIATh €€ B pa3iMuHbIX (opMmax,
WJUTIOCTPUPOBATh TpauyuecKy;

OLIEHUBAaTh Ha/1EKHOCTD uH(popMauu o CaMOCTOSITEIbHO
chopMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKAaTHBHBIC YHHBEPCcaIbHbIE Y4eOHbIC 1eiiCTBUSs

Oowmenue:

BOCTIpUHUMATh U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUIMHU U
HeasiIMU  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX U IIMCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUs IO XOAYy PELICHMs 3a1auy,
KOMMEHTHPOBATh IMOJTYyYECHHBIA PE3YJIbTaT;

B X0Jle¢ OOCYXKIEHMsI 3aJlaBaTh BOMNPOCHI M0 CYLIECTBY OOCYKIAEMOW TEMBI,
MpoOJeMbl, pPEIIAaeMOM 3aJayd, BBICKA3bIBaTh WJEH, HAILIEJIEHHbIE Ha IIOHMCK
PEILICHHs], COIOCTABIIAITH CBOM CYXACHHUS C CYXICHHSAMHU APYrUX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3lIMYMe M CXOJICTBO MO3MIIMM, B KOpPpeKTHOW (opme
(opMynHpOBaTH Pa3HOIIACUsl, CBOM BO3PAKECHMS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3aa4yd, YKCIIEPUMEHTA, UCCICA0BaHNUs,
MIPOEKTa, CaMOCTOATENBLHO BbIOMpPaTh (OpMAT BBICTYIUIEHUS C YYE€TOM 3aaad
IPE3eHTAlMU U OCOOEHHOCTEN ayIUTOPHH.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE Y4eOHbIE 1elCTBUS
Camoopranuszanus:



COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHATBHBIH HHTE/JIEKT:

BJIQJICTh ~ HABBIKAMM  TIO3HABATEIbHOM  peduieKCMu  Kak  OCO3HAHUSA
COBEPIIAEMbIX JEWCTBHA W MBICIUTEIBLHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
crocobamMu CaMOIPOBEPKH, CAaMOKOHTPOJSI TpoIecca M Pe3ysbTara PeIICHUs
MaTeMaTHYEeCKOM 3a/1auH;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYThH MPU PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWICHHBIX OIMTNOOK, BBISIBJICHHBIX TPYIHOCTCH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHSATH PUYUHBI
TOCTIKEHUS WM HEJIOCTIKECHHS PE3yJbTAaTOB JEATEILHOCTH, HAXOIUTh OITHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eATEJIbHOCTb:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUIYaTbHOM
paboOThl TpU pelIeHWH YYeOHbIX 3a/lay, NPUHUMATh IeJIb COBMECTHOM
JESATENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpEaeiiTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXJIAaTh TMPOLECC M Pe3ynbTar paboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMNOBHIX (opMax paboThl (0OCYkIeHMs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMB» W HWHBIE), BBINOJHATH CBOIO 4acTh pabOTHl W
KOOPAMHUPOBATh CBOW JCUCTBHS C APYTMMH YJCHAMU KOMAaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOPMyTUPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.

NPEAMETHBIE PE3YJIBTATHI

K koniy 10 knacca oOydaromuiicss Hay4YuTCs:

e CBOOOIHO ONEPUPOBaTH OCHOBHBIMU MOHSATHUSIMHM CTEPEOMETPUU IIPU
PEILIECHNH 33/1a4 U [TPOBEJICHUH MATEMATHYECKUX PACCYXIACHUM;

e IPUMEHSITh AKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX INPU PELICHUU
reOMETPUYECKUX 33/1a4;

e KJAacCU(PUUMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOJHO OINEpUPOBATh MOHATUSAMHU, CBSI3aHHBIMU C YIJIaMU B
IIPOCTPAHCTBE: MEXKIAY HIPSIMBIMH B TNPOCTPAHCTBE, MEXAY NPIMOU U
IUIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMU C MHOTOTpaHHUKAMU;



e CcBOOOJHO pAacCMoO3HAaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHUKOB (MpHU3Ma,
nupamuja, NpsMOYroJIbHbIN MapajuieNenumnen, Kyo);

e KJIacCU(QUIUPOBaTH  MHOTOIPAaHHUKH,  BBIOMpas  OCHOBaHMS  JUId
KJ1IaccupuKaiuu;

e CBOOOIHO ONEpUPOBAaTH MOHATHSMHU, CBA3aHHBIMH C  CEUYECHHUEM
MHOT'OI'PaHHUKOB ITIOCKOCTBIO;

e BBINOJHATH napajijiebHOE, LHEHTPATBHOE u OpPTOTrOHAIBHOE
MPOEKTUpPOBaHKE (UTYP HA TJIOCKOCTb, BBHITIONHATH M300paxkeHUst Guryp
Ha TJIOCKOCTH;

e CTPOHUTH CEUEHHUS MHOTOTPAaHHHKOB PA3IMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAaHHHKOB  (MpHU3Ma,
nupamuzia), FCOMETPUUYECKUX Tell ¢ TpUMEHEHUEM (HOpMYT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CHUMMETPHS B MPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OChb U IUIOCKOCTb CHMMETPUHU
urypsr;

e CBOOOJHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITMOJHATH ICHCTBUS HaJl BEKTOPAMU;

e pewmarh 3aJadd Ha JI0Ka3aTelIbCTBO MAaTeMaTUYECKUX OTHOIICHUH W
HaXO0XJACHUE T€OMETPUYECKUX BEIMYMH, MPUMEHSSI W3BECTHBIE METOMbI
MpU PEIICHUH MAaTEMaTUYECKHUX 337a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEICTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPY PELICHUH CTEPEOMETPUUECKHUX 33/1a4;

e W3BJEKaTh, MPEOOPa30BbIBATH M HWHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJNyYEHHbIE 3HAHUS HA TPAKTUKE: CpaBHUBATh W
aHAJM3MPOBATh pEAJIbHBIC CUTYallUH, MPUMEHSITh W3YUYEHHBIC MOHSTHUS B
mpolecce IMOMCKa  pelIeHHs MaTeMaTH4ecKu  CcHOopMyIMpOBaHHOU
npo0JieMbl, MOJIEIMPOBATh pEAIbHbIC CUTYallMM Ha $3bIKE T'E€OMETPUU,
MCCIIEI0BAaTh MOCTPOEHHBIE MOJIENIA C MCIOJb30BAHUEM T€OMETPHUECKUX
NOHATUNA M TEOpeM, amnmapaTta anreOpbl, peuarb MPaKTHUYECKUE 3a/add,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEIHYHH;

e HUMETh NpPEICTaBIEHUS 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHSI TEXHOJIOTHA.

K koniy 11 kiacca oOydaroniuics HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSITHSIMH, CBSI3aHHBIMU C IIMJIUHIPUYECKOM,
KOHUYECKOM U c(epudyecKkoil MOBEPXHOCTSIMHU, OOBACHATH CHOCOOBI
MOJIYYEHUS;

OIEpUPOBATH MOHATUSAMHU, CBA3AHHBIMH C T€JIAMU BPAILICHUS: LUIUHIPOM,
KOHYCOM, c(hepoil 1 mapom;

pacrno3HaBaTh Tejla BpaimleHus (IWIMHAP, KOHYC, chepa U 1map) H
OOBSCHATH CIIOCOOBI MOTYYEHUSI TeJl BPaIlCHMUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIoyiokeHne chepbl U IIOCKOCTH;
BBIUUCIISITh BETUYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TENl BpaIlCHUS,
O0BEMBI W TUIOMIAIA TIOBEPXHOCTEW MHOTOIPAaHHHUKOB W TEJNl BpaIlCHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOopMYyT;

CBOOOZIHO ONEPUPOBATH MOHATHUSIMH, CBA3AHHBIMH C KOMOMHAIIMSIMU Te
BpallleHWs] 1 MHOTOTPAaHHWUKOB: MHOTOTPAHHHK, BIMCAHHBIN B chepy U
OMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJU TEJO
BpalllCHHS;

BBIYKCIIATh COOTHOIICHUS MEXKIY IIJIOMAASIMU MOBEPXHOCTENH U 00bEMaMHU
MOTOOHBIX TEI;

n300pakaTb U3ydaeMble (UTYpbI, BBINOJHATH (BBIHOCHBIE) TIJIOCKHE
YEpTEXKU U3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUS TEJl BPAILLICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U MPEoOpa30BBIBATH HMHQPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO OMEPUPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPALIUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
pelaTh reOMETPUYECKUE 33/1a4i Ha BBIYMCICHUE YITIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYUCIICHHE PACCTOSIHUM OT TOUYKH JI0 TUIOCKOCTH, B
L[€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1A [IPU PELICHUH;
CBOOOJIHO ONEpUpOBaTh MOHATHUSIMH, CBSI3AHHBIMU C JIBJKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONIHATh M300paXEHHS] MHOTOIPAaHHUKOB UM TeJl BpalleHUs Mpu
NapajijieIbHOM — TEpeHoce, IEHTPATbHOM CUMMETPUH, 3€pKaIbHOU
CUMMETPHH, IPU [TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAILECHUS: CCUCHHS IUIMHApA
(mapasienbHO U MEPHeHANKYISIPHO OCH), CEYEHHUs KoHYyca (mapajuiebHbIe
OCHOBAHHIO U MIPOXOASAIINE YEPE3 BEPIINHY), CEUCHMS 111apa;
UCIIOJIb30BaTh METOABI TMOCTPOCHHSI CEYEHUM: METOJ CJIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh T€OMETpuuYecKue (PakThl Ui PEIICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANoJaraloliX HECKOJbKO WIArOB PpEUICHUS, €CIU YCIIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOH (hopme;

pemiaTh 3aJayd Ha JOKa3aTelbCTBO MAaTEMaTUYECKUX OTHOLIEHUN U
HaXO0XJICHHE T€OMETPUYECKUX BEIUYUH;

MPUMEHSTh MPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHbBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay4;

NPUMEHSTh  TOJY4YEHHbIE  3HAHUS Ha  TPaKTUKE:  CPaBHUBATh,
aHAJIM3UPOBATh U OLCHUBAThH PEaJIbHbIC CUTYAILINH, IPUMEHSITh U3YYCHHBIC
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B IMPOIECCE IOUCKA  PELICHUS
MareMaTuyecku  CcHOpMYIMPOBAHHOM  TPOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE€ CUTYallUH Ha SI3bIKE TEOMETPHUH, HCCIIEI0BATH MOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TMOHATUH U TEOPEM,
anmapaTta aiareOpbl, peliarh MPaKTUYECKUE 3aJadyd, CBSI3aHHBIE C
HaxO0XKJICHHEM T€OMETPUUECKUX BEJINYNH,;

UMETh TPEACTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTUS FEOMETPUU Kak
COCTaBHOM yacTu (pyHJIaMEHTa pa3BUTHUS TEXHOJIOTUM.



TEMATHNYECKOE INTAHUPOBAHUE

10 KUIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NpPOrpamMMbl Bcero Konrpoameie | Ipaxririeckue o0pa3oBaTesIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeomMeTpuio 23 1
) B3aumHoe pacrosiokeHne NpsMbIX B 6 {
IPOCTPAHCTBE
3 [TapaniaenbHOCTh NPSIMBIX U IIJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHAUKYISIPHOCTh TPSIMBIX U 25
IIJIOCKOCTEN B MPOCTPAHCTBE
VYTl ¥ paccTosHUSA 16 1
MHoOrorpaHHuKu 7 1
BexTopsl B IpOCTpaHCTBE 12
2 HOBTO?CHHG, 0000IIIeHNE U CHCTEMATH3aLIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KITACC

Kosau4yecTBo 4yacos DJIeKTPOHHbIE
No 1/ HaunmeHoBaHue pa3aesioB H TeM Konrpoasusie | paxruseckie (uudposbie)
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 AHanuTuyeckas TeomMeTpus 15 1
) [ToBTOpEHUE, 06061ueHI/VIe u 15 I
cUCTeMaTu3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U 0OBEMBI 9 |
KPYTJIBIX TE
6 JIBMOKCHUS 5 1
. [ToBTOpEHUE, 0606H1€H%€ u 17 )
CHUCTEMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







ITIOYPOYHOE IINTAHUPOBAHHME
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnueckue
padoThbI

Jara
U3Y4YeHUH

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejbHbIE

pecypchbl

OcHOBHBIE ITpaBUjIa U300paKeHHs Ha
PHUCYHKE MJIOCKOCTH, TapaJlIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHATHS CTEPEOMETPUH: TOUYKA, psMas,
IJIOCKOCTb, POCTPaHCTBO. OCHOBHBIC
paBuJIa H300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, IMapaJJICJIbHBIX IIPAMBIX
(oTpe3KoB), cepeuHbI OTpe3Ka

[TonaTus: nepecekaromuecs MIOCKOCTH,
nepeceKaronecs npsMas u IIoCKOCTh;
MOJTYTIPOCTPAHCTBO

[TonaTuA: nepecekaromuecs MIOCKOCTH,
nepeceKaronuecs npsaMas 1 II0oCKOCTb;
HOJIyIIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00 BEKTOB

MHororpaHHHKH, H300pakeHre
HNPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX O0BEKTOB

AKCHOMBI CTEPEOMETPUN U TIEPBBIE




CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUN U TIEPBBIE
cienctBus 3 HUX. CriocoObl 3a1aHus
MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHHs MPSAMBIX U IIIOCKOCTEN

10

N300paxeHne cedeHnii nupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE POXOMST YEPE3 UX
pEbpa. M306pakenne nmepecedeHust
IIOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUI Pa3HbIMU LIBETAMU

11

N300paskeHne ceueHuid mupamMubl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOST YEpe3 UX
pE6pa. N300paxkeHune mepeceyeHus
MOJIy4EHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEYCHUH Pa3HBIMU IIBETAMHU

12

N300pakeHne ceueHnii mupamMuIbl, Ky0a u
IPU3MBI, KOTOPBIE IPOXOST YEPE3 UX
pEdpa. M300paxkeHne nepecedeHus
IIOJIy4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUI Pa3HbIMU LIBETAMU

13

N3o00paxeHue cedeHnid mupaMusl, Kyoa u
MIPU3MBbI, KOTOPBIE IPOXOAST Yepe3 UX
pEbpa. M300pakeHue nepecedeHust
MOJYYEHHBIX TJIOCKOCTEN. PackpaiiBanue
MOCTPOEHHBIX CEYEHHI pa3HbIMU LIBETAMHU

14

MeTon cienoB sl TOCTPOCHUS CEUSHU I




15

MeTon cienoB 11 MOCTPOEHUS CEUCHUN.
CBolicTBa nepeceyeHuii NpsMbIX U
MIOCKOCTEH

16

Mertoz cnenoB 11 MOCTPOEHUS CEUEHUN.
CBoiicTBa nepecedyeHuil NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXKEHN U 3aIIMCh IIaroB
MIOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMUCh 1IaroB
MOCTPOCHUS

19

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alUCh L1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX UYEPTEXKEH U 3aIUCh 1IaroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
IPOMOPIMOHANBHBIX O0Tpe3kax. [Tomobue
TPEYTOJIbHUKOB

22

[ToBTOpenue mianumerpuu: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX UepTexax. Mctopus pa3BUTHS
MJIAHUMETPUH U CTEPEOMETPUN




23

KonTpomnbHas padora "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3auMHOeE pacIionoKeHne NpsIMBbIX B
npoctpaHcTBe. CKpermuBaromuecs
npsimble. [Ipu3HaKy CKpelUBarOIMNXCS
npsMbix. [lapanensHelie npsmele B
IIPOCTPAHCTBE

25

Teopema 0 CyLIECTBOBAaHUHU U
€IMHCTBEHHOCTH MPSAMOU MapasuiebHOU
JIAHHOM MPAMOM, TPOXOASAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKalllel Ha TaHHOU
npsamoi. Jlemma o mepeceueHnmn
napajuieabHbIX MPSIMBIX MIJIOCKOCTHIO

26

[TapannenpHOCTB Tpex NpsAMbIX. Teopema o
TpEX NMapajuleIbHbIX NPAMBIX. Teopema o
CKPEIMBAIOIIUXCSI MPSMBIX

27

[TapannenbHOE NPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapaJJIEIbHOT O
npoekThpoBanus. M300pakeHne pa3HbIX
buryp B napauieabHON MPOSKIIUH

28

IlenTpasnbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOII
MEXAY IPSAMBIMU

29

3amauu Ha OKA3aTeNbCTBO U
HCCIIeZIOBAHUE, CBSI3aHHBIE C
PacIoNOKEHHEM MPSIMBIX B IPOCTPAHCTBE

30

ITonsTHSA: NAapaIETbHOCTh IPAMON U
IJIOCKOCTHU B IpocTpaHcTse. [Ipu3Hak
NapauIeIbHOCTH MPSAMOM U MJIOCKOCTH.




CBoiicTBa napasaiebHOCTU IPSMON U
IIJIOCKOCTH

31

I'eomeTprueckre 3aja4u Ha BBIYNUCICHUE U
JI0Ka3aTeNIbCTBO, CBA3AHHBIC C
MapaJuIeNIbHOCTBIO MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceuenust, MPOXOASIIETO Yepe3
JAHHYIO IPSIMYIO Ha YepTEXE U
MapaJuIeIbHOr O IPpyrou npsiMmon. Pacuér
OTHOLLIEHU I

33

[TapamienbHasi IpoeKLus, IPUMEHEHHE
JUIS IOCTPOEHUS CeUeHU KyOa u
napasuienenunena. Croiictea
napajuiesienurnea U Npu3Msl

34

[TapannensHbie ockocTU. [1pu3Haku
MapajuIeIbHOCTH ABYX IJIOCKOCTEN

35

Teopema 0 mapaieIbHOCTU U
CAUMHCTBCHHOCTH ITJIOCKOCTH, HpOXOHHH.[Cﬁ
4yepe3 TOUKY, He MPUHAJISKAILYIO JaHHOM
IIJIOCKOCTH U CJIICACTBHUA U3 Hee

36

CBoiicTBa napasiebHbIX INIOCKOCTEN: O
napajuiebHOCTU NPSAMBIX ITepecedeHust
IIpU NIepECEeUEHUN ABYX NapajieabHbIX
IJIOCKOCTEN TPEThEU

37

CaoiicTBa napauienbHbIX III0CKOCTEH: 00
OTpE3Kax MapaiiCJIbHbIX IIPAMBIX,
3aKII0UEHHBIX MCXKAY napaJljICIbHbBIMA
IJIOCKOCTSMM; O MIEPEeCeUeHUH MPSIMOM C
ABYMs MapaJlyICJIbHBIMHA IIJIOCKOCTAMU




38

[ToBTOopenue: Teopema [Iudaropa Ha
IIJIOCKOCTH

39

IToBTOpEHUE: TPUT OHOMETPHUS
MPSAMOYTOJIBHOT'O TPEYT OJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiesenunena

41

Beruuciienne JUIMH OTPE3KOB B Ky0e
IPSIMOYT OJIbHOM IapauleIeuIene

42

[TepneH UK yIApHOCT NPAMOUN U
mockoctu. [Tpusnak
NEPIEHIUKYJIIPHOCTH MPSIMOU U
MJIOCKOCTH

43

IlepnieHIMKYIJISIPHOCTD IPSIMON 1
mockoctu. ITpusnak
NEPIEHIUKYJIIPHOCTH IPSIMON 1
IJIOCKOCTH

44

Teopema 0 CyIlIeCTBOBaHUH U
€IMHCTBEHHOCTH NPSAMOU, TPOXOIAIIECH
yepe3 TOUKY MPOCTPAHCTBA U
MEePHEeHIUKYJISIPHON K TIIIOCKOCTH

45

[InockocTy U neprneHauKyIsIpHBIE UM
IpsIMbIE B MHOI'OT' paHHUKAaX

46

IInockocTu u MNECPHNCHANKYJIAPHBIC UM
MMpsAMBIC B MHOI'OI'paHHUKAX

47

IlepnieHIMKYIISIp M HAKIIOHHAS.
ITocTpoenue neprneHuKyJsipa U3 TOYKU Ha

IPSIM YO

48

HepneHnHKyan 1 HaKJIOHHAasd.




[TocTpoeHue nmepneHANKyYIsIpa U3 TOYKH Ha
PSIMYIO

Teopema o TpEX MepreHIuKyIsIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema 0 TpEX NMepHEeHIUKYIIApax
(mpsimast 1 oOpaTHast)

51 VYTroJ MeXay CKpeIUBAOIIMMUCS
HIPSMbIMU
ITonck nepneHauKyIsIpHBIX IPSIMBIX C

52 IIOMOIIBIO NTEPIEHIUKYIIAPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOCKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, mpu3Mbl,

54 MPaBUIILHOW MUPAMUIbI C TTOMOIIIBIO
OpPTOTOHAJILHOW MPOEKIINHU
[Toctpoenue ceuenuit kyoda, mpuU3MBbl,

55 MPaBUIIBHON MUPAMHU/JIBI C TOMOIIBIO
OpPTOr'OHAJIbHOM IPOEKLINHU
CumMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTENBHO I0cKocTH. [limockoctu
CUMMETPUI B MHOT' OTPaHHUKAX

57 IIpu3HaK neprneHIuKyJIspHOCTH NPSMON U
IIJIOCKOCTH KaK CJIEICTBHE CUMMETPHUU

53 [IpaBusibHBIE MHOTOI'paHHUKHU. Pacuér
paccTOSTHUI OT TOYKH J10 IJIOCKOCTU

59 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH J10 MIOCKOCTH

60 Crioco0bI OMyCTUTH MEePIEHIUKYISAPHI:




CUMMCTpPHUA, CABUT' TOUYKH 110
HapajuieabHON MPSAMON

61

CnBur 1o HenapaielbHON IPSMOH,
WU3MEHEHHE PACCTOSIHUM

62

Kontponenas pabora "B3aumHoe
PacIooKEeHHE TPSMBIX U TIIIOCKOCTEH B
npocTpaHcTBe"

63

IToBTOpEHUE: Yyroa MEX1y IPSIMbIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHUE: YyroI MEXIy
CKPEIIMBAIOIIUMUCS TTPIMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie METOAbI BEIYHUCIICHUA
yria MEKXAy MpsAMbBIMHA B MHOT OI'paHHUKAX

66

JIByrpansbiii yroi. CBoNHCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yIJjia

67

[lepnennukynsipHeie mockoctu. CBolcTBa
B3aUMHO IIEPIEHIUKYIISPHBIX IUIOCKOCTEN

68

[Ipu3Hak nepreHIuKyJIspHOCTH
IJIOCKOCTEN; TeOpeMa O MPSIMO
nepeceueHus IByX IIOCKOCTEN
NEPIEHIUKYJIAPHBIX TPEThEH IIIO0CKOCTU

69

[TpssMOyTONIBbHBIN Mapaienenumnen; Kyo;
WU3MEPEHUs, CBOMCTBA IIPSMOYTOJIBHOTO
napajuiejenunena

70

TeopeMa 0 AuaroHaliu mpAaMOyYTOJIbHOI'O




napajuiesienuIie/ia u CleaCcTBUE U3 Hee

71

CrepeoMeTpHUECKUE U TPUKIATHbIE
3a/1a4M, CBSI3aHHBIE CO B3AUMHBIM
pPacnoN0KEHUEM MPSAMBIX U INIOCKOCTH

72

HOBTOpeHI/Ie: CKpCIIMBAIOIINECs ITPSAMBIC,
mapauiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'PpaHHHUKAX

73

ITapa nmapasienbHbIX INIOCKOCTEN Ha
CKPELIMBAOIINXCS IPSIMBIX, PACCTOSHUE
MEXIY CKPEIIUBAOIIMMUCS IIPSIMBIMU B
IIPOCTBIX CUTYyalUsAX

74

PaccrosiHue oT TOYKM A0 MIOCKOCTH,
paccTosTHUE OT MPSMOIi 10 TITOCKOCTH

75

Beruucnenne paccToOsSHUN MEXAY
CKPEUIMBAIOIINMHUCS IPSIMBIMHU C
MTOMOILBIO MEPIEHIUKYISIPHON MIIIOCKOCTH

76

TpEXrpaHHbIN Yoy, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Ilugaropa,
TEOPEMBbI KOCUHYCOB M CHHYCOB ISl
TPEXTPaHHOrO yria

77

DneMeHThI cheprueCcKOi TeOMETPHH:
reoIe3NUECKUE JIMHUHU Ha 3eMiie

78

KonTpomnbHas padora "Yriisl u
paccrosHus"

79

Cucrematusanys 3HaHUN "MHOTrOrpaHHUK
Y €ro 3JIEMEHTHI"

80

[MTupamupa. Buasl nupamug. [IpaBunsuas
nupaMuia




[Tpuszma. [Ipsimast u HAKJIOHHASI TPU3MBI.

81 IIpaBunbHas npusma :

22 [IpsimMoli mapasenenuen, 1
PSMOYTOJILHBIN Mapauienenunen, Kyo

%3 Brimykiieie MHOrorpanHuku. Teopema |
Diinepa
Beinykisie MHOrorpanHuku. Teopema

84 Olinepa. [IpaBunbHBIE U OTYTIpaBUIIbHbBIE 1
MHOTOI'paHHHUKHU

85 KonTpomnbHas padbora "MHororpaHHuKHU" 1

26 [TonaTHe BeKTOpa Ha MJIOCKOCTU U B 1
IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pasnoctbk BEKTOpOB 1

89 IIpaBuio napannenenunena 1

90 YMHOX€EHHE BEKTOpa Ha YHUCIIO 1
Paznoxxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJHON 1
IJIOCKOCTH

92 CxkansipHoe nNpou3BeicHue 1

93 Brruncnenue yria Mexay BEKTOpaMHy B 1
IPOCTPAHCTBE

94 [IpocTreiiue 3aga4um ¢ BEKTOpaMHu 1

95 [Ipocreiinue 3aga4um ¢ BEKTOpaMH 1

96 IIpocreiimmue 3a1auu ¢ BEKTOPAMHU 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

98 O06o0061ieHue 1 cucTeMaTH3aus 3HaHu| 1




99 O0600111eHE U CUCTEMATH3AINAS 3HAHUI 1
100 Htorosas KOHTpoJbHas paboTta 1
101 HroroBast KOHTpoJIbHAS paboTa 1
102 O060011IeHNE U CUCTEMATH3AINAS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KITACC

KoanuecrBo yacos DJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Konrtpoiasnsbie | IIpakTHyeckue
Bcero u3yyeHus | oOpasoBaTe/bHbIE
padoThI padoThI
pecypchbl
| [ToBTOpenue temel "KoopanHatel BEKTOpa 1
Ha IUIOCKOCTHU U B IIpOCTpaHCcTBe"
) [ToTOpenue Tembl "CkansipHoe |
MPOU3BECHNE BEKTOPOB"
3 IToBTOpeHue Temsl "Brruncinenue yria |
MEXy BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "Y paBHEHHE IPSAMOH, |
MPOXOAAIIEH Yyepe3 IBe TOUKH"
5 VYpaBHEHUE MIOCKOCTH, HOpMaJb, 1
ypaBHEHHE INIOCKOCTU B OTpe3Kax
6 VYpaBHeHUE MIOCKOCTH, HOPMaJlb, |
ypaBHEHHE IJIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
2 JIuHeitHbIe HEPABEHCTBA, JJUHEWHOE |
IPOrpaMMUPOBAHHE
9 JIuHeliHble HEpAaBEHCTBA, IMHEHHOE |
[IpOrpaMMHpPOBaHNE
10 AHanMTHYECKHE METO/Ibl pacuéra yria 1
MEXAY MPSMBIMU B MHOTOI' DPAHHUKAX
1 AHaJIMTHYECKHE METOIBI pacyéra yriia 1
MEX]y TJIOCKOCTSIMU B MHOI'OTpaHHHUKaX
12 dopmyJia pacCTOSHUS OT TOYKH J10 1




IJIOCKOCTH B KOOpAWHATax

Haxoxknenue pacCTosHHUM OT TOYKH 10

13
MIJIOCKOCTHU B KyOe

14 Haxoxaenue paccTossHUiA OT TOYKH 10
MJIOCKOCTH B MPABWJILHON TUPAMUIE

15 KontponbHas pabora "Ananmutudeckas
reometpus"”

16 CeueHuss MHOTOTPaHHUKOB: CTaHJApPTHbBIE
MHOT'OI'paHHUKH

17 CeueHust MHOTOTPaHHUKOB: METOJ CIIEI0B
CeueHuss MHOTOTPaHHUKOB: CTaHJApPTHbBIE

18 IJTIOCKOCTH, MEPECeUCHUS PSIMBIX U
IIOCKOCTEN

19 [TapanienbHble IpsIMbIE U MTJIOCKOCTH:
napajuiesibHble CeYeHUs

20 [TapannensHble psIMbIE U TIIOCKOCTHU:
pacyET OTHOLLIEHUI
[TapaniensHble TPSIMBbIE U TTJIOCKOCTH:

21 YTJIBI MEXK/y CKpEIMBAIOIIMMUCS
IPSIMBIMU
[lepnenaukynsipHbIe TPSIMBIE U

) IJIOCKOCTHU: CTaHJAapTHBIE NAPBI
NEepPIEeHIUKYJIIPHBIX IIJIOCKOCTEN U
MPSIMBIX, CAMMETPHUH MHOT'OI' PAHHUKOB
[lepnenauKysipHbIC TPSIMBIC U

23 IJIOCKOCTHU: TEOPEMA O TPEX
TIePIICHIUKYJIPax

24 [TeprieH iUKyISIpHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYHMCJICHHUA JJINH B
MHOI'OIr'paHHHUKax

25

IToBTOpEHUE: NIIOMIAIA
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
TJIOMIAICH, COOOPaXKEHUS MTOA00HS

26

[ToBTOpeHue: nnomanu
MHOTOYTOJIbHUKOB, (DOPMYJIBI ISt
TIoMIAaACH, COOOpaKeHUs MOT00uS

27

[ToBTOpEHuE: nmnowmanu
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIs
MJIOMIAJIEH, COOOpaXkeHUs MOA00Us

28

[Tnomanm ceyeHnii MHOTOrPaHHUKOB:
IJIOIIA/IN TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpakeHUs TOA00uS

29

[Tnomany cedeHnii MHOTOTPAHHUKOB:
TUTOIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaK eHUs TTOA00US

30

KonTtponbshas padota "IloBTOpeHue:
MHOTOTPaHHUKH, CEYCHUS
MHOT'OTPaHHHUKOB"

31

O6béM Tena. O0BeM NPSIMOYTOIBHOTO
napaJuleenunena

32

3anaum 06 ynBoeHHH Ky0a, 0 KBagpatype
Ky0a; 0 TPHCEKIUU yIiia

33

CrepeoMeTpruiecKue 3a1a4H, CBSI3aHHBIE C
00BbEMOM IPSIMOYTOJILHOTO
napaJulesenunena

34

HpI/IKHaI[HbIG 3aJa4M, CBA3aHHBIC C




BbIUKCIIEHUEM 00bEMA MPAMOYTOJIbHOTO

napauieyenuneaa

35 OO0BEM PAMOit TPU3MBI

36 CrepeoMeTpruuecKre 3a/1a9u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB MPSMON TPU3MBI

37 [Ipuknaansie 3a1a4u, CBA3aHHBIE C
00BbEMOM TIPSIMOIA TTPU3MBI
Boruncnenne 06bEMOB Tell C TOMOIIBIO

38 ornpenenéHHoro nurerpana. OobEM
HAKJIOHHOW MPU3MBbI
Brraucnenne 005EMOB TEM ¢ TOMOIIIBIO

39 ornpenenéHHoro uurerpana. OoveEm
MAPaMUIBI

40 ®opmyna o6béMa nupamuabl. OTHOLICHHE
00HEMOB TUPAMH/JI C OOIIUM yTIIOM

A1 ®opmyna o6béMa nupamuabl. OTHOLIEHHE
00BHEMOB TUPAMHUJT C OOIIKUM yTIIOM

47 CrepeomeTpruyecKue 3a/1auu, CBSI3aHHBIE C
00bEMaMH HAKITIOHHOH MTPU3MBI

43 CrepeomeTpruyecKue 3a/1a4u, CBSI3aHHBIE C
00BEMaMU MUPaAMUIBI
[Mpuknaanasie 3aaaun 1o Teme "O0bEMBI

44 Te1", CBsI3aHHBIE ¢ 00BbEMOM HAKJIOHHOMH
MIPU3MBbI

45 [Mpuknagusie 3agaun o Teme "O0bEMBI
Ten", cBsI3aHHbIE C 00bEMOM MU PAMU/IbI

46 [Ipumenenue 00bEMOB. Boruncienne

pacCTOAHMA 0 IIJIOCKOCTU




Kontponbshas padora "O0bEM

47 MHOTOI'paHHHKA"
Hunuuapruyeckasi TOBEPXHOCTD,

48 00pa3yromue MIIMHIPUYECKOM
MTOBEPXHOCTH

49 Mwmmnap. Ipsamon KpyroBou HWJIMHJP.
[Tnoma s MOBEPXHOCTH ITUIIMH/IPA

50 Konunueckast moBepxHOCTb, 00pa3yroime
KOHHNYECKOU noBepxHOocTH. KoHyc

51 CeueHune KOHYyca IIIOCKOCTHIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

5 VYceuénnslii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH U
ITOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
TIOJTHOM MOBEPXHOCTH KOHYca
Crepeomerpruueckue 3a1a4u Ha

55 JI0Ka3aTeIbCTBO M BRIUM CIICHUE,
NOCTPOEHUEM CEUEHHUM LIMIIMHpPA, KOHyCa
Crepeomerpruueckue 3a1a4u Ha

56 JIOKa3aTeIbCTBO M BBIUM CIICHUE,
IIOCTPOEHUEM CEYEHUH LIMINHApA, KOHyca

57 [IpuknaanHsie 3a1a4u, CBA3aHHBIE C
UUAITUHAPOM

58 [IpuknagHbie 3a1a9u, CBA3aHHBIC C
HAITUHAPOM

59 Cdepa u map




60

Ilepeceuenue cepsl u mapa ¢
mwiockocTbio. Kacanue mapa u cepbt
IJIOCKOCTBIO. By 1 n300pakeHue mapa

61

[Tepeceuenne cdepsl u 1mapa c
I0cKOCThI0. Kacanwue mapa u cdepsl
IJIOCKOCTRIO. By u n3o00paxenue mapa

62

Ypasuenue chepsr. [Tmomans chepor u eé
yacren

63

CummMmertpus chepsl U mapa

64

Crepeomerpuyeckue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBHIUKCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUECHUN TIOCKOCTHIO

65

CrepeoMeTpuuecKue 3a1a4u Ha
JI0KA3aTeJIbCTBO U BBIUUCIICHUE,
CBSI3aHHBIE CO cepoii U mapom,
MOCTPOSCHUEM UX CEUCHUMN MIOCKOCTHIO

66

[Ipuxnagabie 3a1a49M, CBSI3aHHBIE CO
cdepoii 1 mapom

67

[ToBTOpEHHKE: OKPYKHOCTH Ha MIJIOCKOCTH,
BBIUHUCIICHUA B OKPY)KHOCTI/I, CTaHI[apTHBIG
nogoous

68

Paznmuunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOTI'OTpaHHUKOB

69

3anauu 1o reme "Tena u TOBEPXHOCTH
BpauieHus"

70

3amauu 1o Teme "Tena u MTOBEPXHOCTH
BparieHus"




71

KonTponbsHas padora "Tena u
ITOBEPXHOCTH BpalieHus"

72

O6bém mmmmHapa. Teopema 06 00bEMe
MPSIMOTO LIUJIUHIPA

73

Brruncnenne 00bEMOB Tel C TOMOIIBIO
onpeaenéHHoro nurerpana. OobEM
KOHyca

74

ITimomaau 60KOBOM M TOJTHOMH
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyecKue 3a1auu, CBI3aHHBIE C
BBIUKCIICHUEM 00BEMOB LIMJIMHPA,
KOHYyCa

76

[Ipuknagusie 3agaun o Teme "O0BEMBI U
IJTOIIA/IN MOBEPXHOCTEN TEN"

77

OO0BEM 11apa 1 MIapoOBOTo CEKTOpAa.
Teopema 006 00BEMe mapa. [Tnomanp
cdepbl. CTepeoMeTpruuecKue 3a1aum,
CBSI3aHHBIE C BEIYHCIEHNEM 00HEMOB
1Iapa, MapoBOro CerMeHTa U IapoBOro
CeKTopa

78

[Ipuknaausie 3agaun 1o Teme "O0bEMBI
Ten", CBA3aHHBIE C 00bEMOM IIapa u
momaasio cepbl. COOTHOIIEHUS MEXIY
MIJIOMIAIIMU TTOBEPXHOCTEH U 00BEMaMu
MO00HBIX TeI

79

[TomoOHBIE TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa mpu Mogo0uH.
CrepeomeTpuyecKue 3a1a4u, CBI3aHHBIE C




BBEIUHCIIEHUEM O0BEMOB TEJ U IUIOIIAAEH
MOBEPXHOCTEN

80

KonTtponpHas padora "Ilnomaau
MIOBEPXHOCTH U 00BEMBI KPYIJIBIX Ten"

81

JIBmwxenus npoctpanctBa. OToOpakeHus.
JIBmxeHus u paBeHCTBO Guryp. O6mue
CBOMCTBA ABUKCHUMN

82

Buael nBrkeHU: mapaieIbHbIIA
MEPEHOC, HEHTPaJIbHAsI CAMMETPUS,
3€pKajbHas CAMMETPHS, TIOBOPOT BOKPYT
psIMOI

83

[IpeoGpazoBanust mogodusi. [Ipsimas u
cdepa Diinepa

84

FGOMeTpI/IqCCKI/Ie 3aa41 Ha IPUMCHCHUEC
JABUXXCHUSA

85

KontponbsHas pabota "BekTopsl B
npocTpaHcTse"

86

O6o6maromee mopropenue 11 moHsATuit u
MeTo70B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMATU3aLIMsl 3HAHU:
"[TapaienbHOCTh NPSIMBIX U MJIOCKOCTEHN
B IIpOCTpaHCcTBE"

87

O6o6maromee nopropenue 11 nmoHsATui u
MeToa0B Kypca reometpuun 10—11
KJIACCOB, CUCTEMAaTU3alHs 3HAHUI:
"BekTops! B npocTpanctse"

88

Ob6o6maromiee nopropenue 11 nonsatuii u
MeToA0B Kypca reomerpun 10—11




KJIACCOB, CUCTEMAaTHU3allls 3HAHUIL:
"BekTops! B mpocTpaHcTBE"

&9

Ob6o6maromiee moropenue 11 moHsTHii u
MeTO0/10B Kypca reometpuu 1011
KJIaCCOB, CUCTEMAaTH3aIIHsI 3HAHUI:
"O0beM MHOrorpaHHukKa"

90

Ob6o6maromiee mopropenue 11 nousaTuit u
MeToa0B Kypca reometrpuun 10—11
KJIACCOB, CHCTEMaTH3allusl 3HAHUMA:
"OO0BeM MHOTOrpaHHHKA"

91

Ob6o6maromiee nopropenue 11 nonsatuii u
MeTon0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTH3aINsI 3HAHWI:
"[Tnomany NOBEpPXHOCTH U 00BEMBI
KpyTJIBIX Ten"

92

Ob6o6maromiee moBropenue 11 moHsaTHii u
MeTOoJ10B Kypca reomeTpuu 10—11
KJIaCCOB, CUCTEMAaTU3allNsl 3HAHU:
"[Tnomanyu NOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ten"

93

Wrorosas koHTpoJbHas paboTta

94

Htorosas koHTponbHas paboTa

95

[ToBTOpenue, 0600MIeHHE 1
CUCTEMAaTHU3aLUs 3HAHUI

96

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAayKU U €€ PoJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN




97

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH " €€ POJIb B Pa3BUTUH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPECOMETPUHN KAK
HAyYKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS cTepeOMEeTpUN Kak
HAyKH U e€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHid

100

Hcropust pa3BUTHSA CTEPEOMETPUN KAK
HAyKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U € posib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH

102

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKHU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102







YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET






