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IHHOACHUTEJIBHASA 3ATIIMCKA

I'eometpus siBisieTCs OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHUsl, TaK KaK
o0ecreynBaeT BO3MOXHOCTb M3y4YEeHHUS NUCIHMILIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTU M IPEJIMETOB
T'YMaHUTApHOTO IUKIA. [I0CKOIBKY JOrHYecKoe MbIIeHne, (OPMUPYEMOE MPU U3YYCHUH O0YyJaroIMHUCS
MOHATUMHBIX OCHOB TI'€OMETPUH, IPU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHMM LEMNOYKH JIOTUYECKHX
YTBEP)KJACHUM IpU PEIICHUH TEeOMETPUYECKUX 3aJady, yYMEHHUE BBIJIBUIaTh M ONPOBEPraTh T'MIIOTE3bI
HENOCPEJCTBEHHO HCIOJIB3YIOTCS MpPHU PELIEHUM 3a7ady €CTECTBEHHO-HAYYHOTO LMKJIA, B YacCTHOCTH
bu3nvecKnx 3a1ad.

Llenb ocBoeHusi mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyOJE€HHOM ypOBHE — pa3BUTHE
UHIUBUAYAIbHBIX CIHOCOOHOCTEN OOy4arouuxcs Ipd M3Yy4EeHHMM TEOMETPUHU, KaK COCTaBJIOIIEH
npeaMeTHOM obnactu «MareMatuka U MHGOpMaTHKa» yepe3 obecreyeHrne BO3MOKHOCTU TPUOOPETEHUS U
HCIO0JIb30BaHUsl OoJiee TIIyOOKHX TIE€OMETPUYECKUX 3HaHUM W AEWCTBUH, CHeUU(PUUHBIX T€OMETPUH, U
HEOOXOJUMBIX I YCIEUIHOro Mpo(eCCHOHAIbHOIO 00pa30BaHUs, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTeMaTHKH.

[IpropuTeTHBIMM 33Ja4yaMH  Kypca TIE€OMETPUM Ha YIrIIyOJEHHOM YpPOBHE, PpACHIMPSIOLIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBIISIOTCS:

paciiupeHue MpeACTaBIeHUsT O TEeOMETPUU KaK YacTH MHPOBOM KylIbTyphl U (GOpMUpOBaHHE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(dbopMHpOBaHHE MPEACTABICHUS O NMPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEMIINX MaTeMaTHYECKHX
MOJENAX, TMO3BOJISIIOIIMX OINUCHIBATH M H3ydaTh pa3Hble SBJIEHUS OKPYKAIOLIEro MHUpa, 3HaHUE
MOHATUIHOIO anmnapara 1o pasjeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpuu;

(dbopMuUpOBaHHE YMEHMs BIAJ€Th OCHOBHBIMU TMOHATHSAMHM O IPOCTPAHCTBEHHBIX (QUIypax U HX
OCHOBHBIMH CBOWCTBaMM, 3HaHUE TEOPeM, (POPMYJT U yMEHHUE X IPUMEHATh, YMEHHSI 10KA3bIBaTh TEOPEMBI
Y HaXOJUTh HECTaHJAPTHBIE CIIOCOOBI PEIIeHNUs 3a/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKaxX, MOAEIAX U B peaIbHOM MUPE MHOTOTPaHHUKHU U
Tesa BpalleHUsl, KOHCTPYMPOBATh T€OMETPUYECKUE MOJCIIN;

(opMUpOBaHHE MOHUMAHKSI BO3MOXKHOCTH aKCHOMATHYECKOT0 NOCTPOCHUS MaTEMaTUYECKUX TEOPHH,
(bopMupoBaHHE NIOHUMAaHUS POJIM AKCUOMATHKH IIPU IIPOBEACHUHU PACCYKICHUM;

¢dbopMupoBaHHE yMEHMs BJIAJIETh METOJAMHU JO0KA3aTEIbCTB U AJTOPUTMOB PELICHMs, YMEHHsS HX
IIPUMEHSTH, IPOBOJUTH J0KA3aTEIbHBIE PACCYXKACHHS B XOJE PEIICHUS CTEPECOMETPUUECKUX 3aa4 U 3a1a4
C IMPaKTHUYECKHM COJep’KaHHeM, (OPMHPOBAHUE IPEJICTABICHHUS O HEOOXOAMMOCTU JI0KA3aTENIbCTB IPH
00OCHOBaHMM MaTEMaTHYECKUX YTBEP)KICHUH M pOJM AKCHOMATUKU B IPOBEAECHUM JI€AYKTHBHBIX
pacCyXIeHUM;

pa3BUTHE U COBEPILIEHCTBOBAHUE HMHTEIIEKTYaJbHBIX M TBOPUYECKMX CHOCOOHOCTEH 0Oyuarommxcs,
[I0O3HABATEIbHOM AaKTUBHOCTH, MWCCIEN0BATEIbCKUX YMEHHMH, KPUTUYHOCTH MBIIUIEHUS, HHTEpeca K
U3Y4YEHHUIO T€OMETPUH;

¢dopmupoBanue (YHKUHOHAJIBHON T'PAaMOTHOCTH, PEIEBAHTHONW T'€OMETPHM: YMEHHs paclio3HaBaTh
IIPOSIBJICHUS [€OMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B pEalIbHbIX KU3HEHHBIX CUTYaLUAX
U TOpU U3YyYEHUU JAPYruX Yy4eOHBIX TMpPEIMETOB, MpPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJEIIMPOBAHUS PEAIBHBIX CUTYAlLlMi, UCCIIEOBAHNS IIOCTPOEHHBIX MOJIENIEH, MHTEPIIPETALIUN MTOJTy4EHHBIX
pE3yJIBTaTOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMU JIMHUSAMH yueOHOTO Kypca «'eomerpusi» B 10—11 kiaccax sBistoTCS:
«[IpsiMBIE ¥ MIIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHukn», «Tena BpameHus», «BeKTOpel 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «/[BU)KEHNS B IPOCTPAHCTBEY.

Coopmynuposannoe Bo PI'OC COO tpeboBaHHE KyMETh ONIEPUPOBATH MOHATUIMUY, PEI€BAHTHHIMU
reoMeTpuH Ha YriayonéHHoM ypoBHe oOydeHust B 10—11 kimaccax, OTHOCHUTCS KO BCEM COJEpKaTeIbHBIM
JUHUAM Y4eOHOro Kypca, a (OpMHpPOBAHME JIOIMYECKMX YMEHUH pacrpenensercss He TOJBKO 10
coJiepKaTelbHbIM JIMHUSAM, HO M 1o rojaam oOyueHus. CoxepkaHue o0Opa3oBaHHS, COOTBETCTBYIOLIEE



NPEeIMETHBIM pe3yibTaTaM ocBoeHHs DenepanabHON pabodeld MporpamMMbl, paclpeieIéHHBIM IO TroJam
0o0y4eHHUs, CTPYKTYPUPOBAHO TaKHUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, HMPUHIMIHAIBHBIM BOIPOCAM
oOyyaronuecst 00paIiagich HEOJHOKPATHO. DTO TO3BOJSET OPraHU30BaTh OBJIAJICHHE I'€OMETPHUYECCKUMHU
NOHATUSAMH M  HaBBIKAMH  TIOCJIEAOBAaTeNIbHO W  MOCTYNATeNbHO, C  COONIOJCHHEM IpUHLUIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY TE€OMETPHUYECKUX MpPEICTaBICHHMA
oOyyaromuxcs, pacupsisa u yriyossist e€, o0pasyst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE I103BOJISIET:

CO3aTh YCJIOBUS 1S JU(depeHunanuy o0yuyeHus, IOCTPOCHUs UHIMBUTyalbHbIX 00pa30BaTeIbHBIX
IporpaMM, OOECNEeYUTh YIIYOJEHHOE H3yUYE€HUE TIEeOMETPUU KaK COCTaBIISAIOLIEH y4eOHOro mnpeaMera
«Maremarukay,;

MIOATOTOBUTH OOyYaIOLIUXCAd K MPOJOJDKEHUIO M3YyYEHHUs MAaTeMaTUKU ¢ Y4€TOM BblOOpa Oyayliei
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEKTy OOIIMM U Mpo(deccnoHalIbHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro xypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBoautcsa 204 uvaca: B 10
kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEZIEIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpPEOMETpUr. TodYKa, mMpsMas, IJIOCKOCTh, MpocTpaHcTBO. [loHATne 006
AKCHOMATHYE€CKOM TMOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEACTBHUS U3 HUX.

B3aumHoe pacrnosio)keHHe TNpSMBIX B INPOCTPAHCTBE: IEpeceKarolluecs, mapauiejbHble WU
CKpemuBamomuecs npsmble. [Ipu3Haku ckpemuBaromuxcs mnpsaMbix. [lapamiensHOCTs TOPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapaljiesibHbIE MpsIMble B MPOCTPAHCTBE, MapallICIbHOCTh TPEX MPAMBIX,
NapajuleIbHOCTh MPSAMONW W TUIOCKOCTU. llapannenbHoe M LEHTpalbHOE MPOEKTHPOBAaHHE, U300pakeHue
¢uryp. OCHOBHBIC CBOWCTBA MapaJUICIBLHOTO MPOEKTUpOBaHUs. M300pakeHne ¢Guryp B mNapauieabHON
MPOEKIHMHU. YTl C COHAalpaBJICHHBIMH CTOPOHAMH, YroJl MEXAY HpSIMbIMU B IPOCTPAHCTBE.
[TapannensHOCTh MJIOCKOCTEH: MapajlieIbHbIE TUJIOCKOCTH, CBOWMCTBA MapajuIebHBIX IUIOCKOCTEH.
[Ipocreiiiue mnpocTpaHCTBEHHbIE (GUIyphl Ha IJIOCKOCTH: TETpadlp, Mapajliesienuie], MOCTPOCHHE
CEUYCHUU.

[lepnieHIUKYIAPHOCTD MPSMOM U IJIOCKOCTH: MEPHEHIUKYISIPHBIE MPSMBIE B IPOCTPAHCTBE, MPSIMbIE
napajuiefibHble W MepPHeHAUKYIIpHbIE K IIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH MPSMON U MJIOCKOCTH,
TeopeMa O MPSMON MeprneHAUKYISIPHON MIockocTH. OpToroHanbHOe MpoektupoBanue. Ilepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHHE OT TOYKH JI0 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTH, IPOEKIUs (GUTYPBI
Ha IJIOCKOCTh. [lepmeHauKynspHOCTh IUIOCKOCTEH: MPU3HAK MEPHEHAUKYISPHOCTH ABYX IUIOCKOCTEH.
Teopema o0 TpEX NMEepIEHAUKYIISIPAX.

VYriael B MPOCTPAHCTBE: yroJl MEXAY MPSMON U IJIOCKOCTBIO, JIBYTPaHHBIA YroJi, JIMHEHHBIA YroJ
JIBYTPaHHOTO yria. TpéXrpaHHblil 1 MHOTOTpaHHbIe yriibl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPAHHOIO YTIa.
CpoiicTBa IUIOCKMX M JBYIPAaHHBIX YIJIOB TPEXTPaHHOTO yria. TeopeMbl KOCHMHYCOB U CHUHYCOB st
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Bunpl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas mnpusMa, mnpsMas U
HaKJIOHHasl TPU3MbI, OOKOBas M TOJHAas TOBEPXHOCTh Mpu3MbL [lapannenenunesn, TPIMOYTOIbHBIM
napajuiesienunes u ero cpoiicrea. Kparuaiiiive myti Ha HOBEPXHOCTH MHOTOrpaHHHKa. Teopema Diinepa.
[IpoctpancrBennas Teopema Iludaropa. Ilupamuma: n-yronpHas NMUpaMua, TpaBUIbHAS W yCEUEHHAS
nupamuabl. CBoiicTBa pébep u OOKOBBIX I'paHeW MpaBHILHOW mupamubl. [IpaBuiIbHBIE MHOTOTPAaHHUKHU:
MpaBWIbHAS TpU3Ma W TpaBWIbHAsS NHUpPaMUa, TpaBUIbHAsS TPEYrojbHAs MUpaMUIa W TPABUIHHBIN
TeTpasap, Kyo. [IpencraBnenue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIpP, HOACKAdIP U UKOCAIP.



Bbluncinenue 5IeMEHTOB MHOTOTPAaHHHMKOB: pEOpa, aumaroHand, yriel. [lmomans OOKOBOMA
MIOBEPXHOCTH M IIOJHOW MOBEPXHOCTH HPSIMOM MpPU3MBbI, IUIOIIAJb OCHOBAHMUW, Teopema O OOKOBOI
MOBEPXHOCTU HPAMOU mpu3Mbl. [Inomniaas O0KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIIBHOM MUPAMUIBI,
T€OpeMa O IUIOIIAJAN YCEUYEHHON MUPaMU/IbI.

CuMMeTpHsl B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU MPaBUIbHBIX MHOTOrpaHHUKOB. CHUMMeTpHs B
IIPAaBUJIBHOM MHOTOIPAaHHMKE: CUMMETpUs Napajuleenuea, CAMMETPUS PAaBWIbHBIX IIPU3M, CHMMETPHS
MIPaBUJILHOM NTUPaMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUIMHEapHbIe, COHAIPABJICHHBIE W IIPOTHUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBEHCTBO BEKTOPOB.
JIeUCTBHS C BEKTOpPAMH: CJIOKEHHME W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKECHHE
BeKTOpa Ha uucio. CBoicTBa ciokeHUs BEKTOpoB. CBOMCTBa yMHOXEHHUS BeKTopa Ha uucio. llonsrtue
KOMIUTaHApHbIE BEKTOpHI. [Ipu3Hak komianapHocTH TpEX BeKTOpoB. [IpaBuino napamnenenunena. Teopema
O PpAa3JIOKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyroisibHas cucrema KOOpAMHAT B
npocrtpaHcTBe. KoopanHatel BekTopa. CBs3b MEXKAY KOOpAMHATAMU BEKTOpa M KOOPAUHATAMU TOYEK. YTOJI
Mexay BekTopaMmu. CKaliipHOE MTPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tena ppamenust

[TonsTH: UUIMHIpUYECKAss MOBEPXHOCTb, KOHMYECKash MOBEPXHOCTh, c(epuueckas MOBEPXHOCTD,
oOpasyromue moBepxHocTel. Temna BpameHus: MIWIMHIP, KOHYC, YCeu€HHBIN KOHYC, cdepa, map. Bzaumuoe
pacnojio’keHue cdepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpalleHUs Ha
wiockoctu. Pa3Béprka nununapa u konyca. CuMmMmerpus cepsl 1 mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSMOYTOJIHHOTO MapajuieNenuIe/a
u cienctBus u3 He€. OOBEM NPAMON W HAKJIOHHOW MPU3MBI, IMIMHAPA, MUpaMuJibl 1 KoHyca. O0bEM 11apa
Y IIapOBOIO CErMEHTA.

KoMOuHamuu ten BpaiieHusi 1 MHOTorpaHHUKOB. [Ipu3ma, BnucanHas B LUJIMHJIP, OMMCAHHAS OKOJIO
umnuHapa. [lepeceuenne cdepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocTsio. [lonstue
MHOTOTpaHHHUKA, OMMCAHHOTO 0KO0JIO cephl, chephl, BIUCAHHON B MHOTOTPAaHHUK WJIM TEJIO BpalllCHUS.

[Tnomanas NOBEpXHOCTH UMIIMHIIPA, KOHYca, MIomaas chepsl u e€ yacrel. [logoOue B mpocTpaHCTBe.
OtHotenue 00BEMOB, MIIOIMIAACH OoBepxXHOCTEl Moa00HbIX Guryp. [IpeoOpasoBanue noao0us, FOMOTETHS.
Pemrenue 3a1a4 Ha IIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne ceyeHH! MHOTOIPDAaHHUKOB U TeNl BpAlllEHUS: CEUYEHHUS LWIMHIApa (MapajUielibHO U
MEePIEeHIUKYIAPHO OCH), CeYeHHs] KOHYyca (MapajulelibHble OCHOBAHUIO M MPOXOIINE Yepe3 BEPIIHHY),
CEYEHMS 11apa, METO/Ibl IOCTPOCHUS CEYEHUI: METO CJIE0B, METO/] BHYTPEHHErO0 MPOEKTUPOBAHUS, METO
MepeHOca CeKyIen MIOCKOCTH.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepanuu HajJ BeKTopamu. BekTopHOE yMHOMXKeHHe BeKTOpoB. CBoiicTBa
BEKTOPHOro yMHOKeHHMs. [IpsAmoyronpHas cuctema KOOpAuHAT B IpocTpaHcTBe. KoopaumHatel BekTopa.
Paznoxenue BekTopa 1o 6azucy. KoopamHaTHO-BEKTOPHBIA METO IPU PELIEHUH N'eOMETPUYECKHX 3a/1ay.

JBH:KEHHS B IPOCTPAHCTBE

JlBmwxkeHust mpoctpaHcTBa. OtoOpaxkeHus. JIBwxkeHus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JNBUKEHUU. Buapl NBMKEHUN: MapasulelbHbI NEPEHOC, LIEHTpajIbHasi CUMMETPUS, 3€pKAJIbHAsI CUMMETpHS,
MOBOPOT BOKpYT npsimoid. [IpeoGpazoBanus nono6us. [Ipsimas u cdepa Diinepa.

IJIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUS YUYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIIEIO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



1) rpaxaanckoe BocIUTaHUeE:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON TMO3HUIIMKA 00YJAIOMIETOCsi KaK aKTHBHOTO U OTBETCTBEHHOTO 4JICHA
poccHiicKkoro oO0IIecTBa, MPEACTABICHHE O MATeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBJICHHIA, TPOIEAYp TPakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHUE
B3aMMO/ICHCTBOBATh C CONMATHLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIMSIMU M Ha3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTh POCCUHCKOW TPaXKTAHCKOW HISHTHYHOCTH, YBaXCHHUS K MPOLUUIOMY U
HACTOSIIEMY POCCUICKONM MaTEMAaTUKH, [IEHHOCTHOE OTHOIIIEHUE K TOCTH)KCHUSIM POCCUMCKUX MAaTEMaTHUKOB
Y POCCUICKON MAaTEMATUYECKOM IIKOJIbI, UCTIOJIb30BAHHUE ITUX JIOCTHKEHUH B IPYTUX HayKaX, TEXHOJOTUSX,
cdepax 3KOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pOCCHHMCKOrO Hapoja, CPOPMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHHUS, ITHYECKOTO IOBEJEHHUS, CBS3aHHOTO C MPAKTHUUYECKHUM IMPUMEHEHHUEM JOCTKEHUU HAyKh |
JESITETHFHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIIETro;

4) 3cTeTHYecKOe BOCITUTAHME:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKITIOUYAsl ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB,
3a/a4, penIeHuM, pacCyXIEHUH, BOCIPUMMYMUBOCTh K MATEMAaTHYECKUM AacleKTaM pa3udHbIX BHJIOB
HCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

chOpMUPOBAHHOCTh YMEHHUS NPHUMEHSATH MaTEeMaTHYECKWE 3HAaHWS B HWHTEpecax 3I0POBOTO U
Oe3omacHOTO 00pasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370pOBBIO (3I0pOBOE MHTAHUE,
cOaaHCUpPOBAaHHBIM PEXKUM 3aHITUA W OTIbIXa, peryinspHas (u3nueckas aKTUBHOCTH), (PHU3UYECKOE
COBEPIICHCTBOBAHUE MPH 3aHATHUIIX CIIOPTUBHO-037J0POBUTENLHOM IS TEIBHOCTHIO;

6) TpyaoBoOe BocuTaHME:

FOTOBHOCTb K TpYAY, OCO3HAaHUE LIEHHOCTH TPYAOJIOOMs, HHTEpec K pa3iuyHbIM cdepam
npodeccnoHalbHOM AESITETbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON M €€ MPHIOKEHUSIMU, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOp Oyaymiel mpoecCuu M peaTn30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE IJIaHBI, TOTOBHOCTH
MU CIMOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO Ha TMPOTSHKCHUHM BCEH JKU3HH,
TFOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEeMAaTUYECKOM HaIlPaBI€HHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh 3KOJIOTHYECKON KYyJIbTYPbl, MOHMMAHUE BIIMAHUS COLMATBHO-3KOHOMHYECKUX
MPOLIECCOB HAa COCTOSIHWE MPHUPOJHON M COIMAIBHOM Cpeabl, OCO3HaHHE TIJ00allbHOTO XapakTepa
9KOJIOTHYECKUX MpoOJieM, OpUEHTAlMsl Ha INPUMEHEHHUE MaTeMaTHM4eCKUX 3HAHWM JJIs pelleHHs 3a7ad B
obnacTu OKpyKarolleld cpeapl, IIAHUPOBAHHME IMOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEACTBUN s
OKPY’KaIOIlel Cpe/ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON MPAaKTUKH, MOHMMAaHUE MATEeMAaTUYECKOW HayKH Kak cepbl YeIIOBEUYECKOU NeSTENLHOCTH,
9TamoB €€ pa3BUTHUS U 3HAUYMMOCTH Ui PAa3BUTHS LMBUIM3ALMH, OBJAJICHUE SI3BIKOM MAaTEMaTHKU H
MaTeMaTHYeCKON KYIbTYpOHl Kak CPEICTBOM IO3HAHMS MHpA, TOTOBHOCTh OCYHIECTBJISATH NMPOEKTHYIO M
HCCIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3zoBble Joruyeckue qeMcTBUA:
BBISIBIISITh M XapakTepU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTEeMaTHUYeCKUX OOBEKTOB, TMOHATHM,
OTHONIICHUI MEXKIY MOHATUSMHU, POPMYIHPOBATH ONMpPEACTCHUS TMOHSATUHN, YCTaHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JIJIs1 000OIIEHHS U CPABHEHHSI, KPUTEPUU TIPOBOAUMOTO aHAIIN3A;



BOCIPUHHUMATh, (OPMYIUPOBATH U MPEOOPA30BBIBATH CY)KICHUSA: YTBEPAUTEIbHBIC U OTPULIATEIbHBIC,
€IMHUYHbBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IMPOTHBOpEYHs B (aKTax, NaHHBIX,
HAOJTIOICHUSAX U YTBEPKACHUSX, TIPEAIaraTh KpUTEPUH JUTSI BBISIBIICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUHIA;

JeNaTh  BBIBOJBI C  HCIIOJIb30BAHMEM  3aKOHOB  JIOTMKHM, JEAYKTUBHBIX W  HHAYKTHBHBIX
YMO3aK/IIOUYEHUH, yMO3aKIIIOUEHHUH 110 aHAJIOTHH;

IIPOBOJUTH CAaMOCTOSITEJIBHO JIOKA3aTeJbCTBA MAaTEMaTUYECKUX YTBEPXKACHUU (MpsAMble U OT
IIPOTUBHOI0), BBICTPAMBATh APIYMEHTALMIO, MPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh crioco0 perieHus yaeOHOM 3aauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BEIOUPATh
HanboJIee MOAXOIAIMUN C YYETOM CAMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble nuccienoBare/bCKkue 1elCTBUA:

HCII0JIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUN MHCTPYMEHT MO3HAHUS, (POPMYINpPOBATH BOMPOCHI,
¢bukcupymole NpoTUBOpeure, NnpolieMy, yCTaHaBIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

MIPOBOJUTH CaMOCTOSITENbHO CIUIAHUPOBAHHBIM AKCHEPUMEHT, HCCIIEOBAHUE IO YCTAaHOBIJIEHUIO
OCOOEHHOCTEl MaTeMaTU4yecKoro OOBEKTa, SBJIECHHUS, IPOLIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXAY
o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMoOCTOSITENIbHO  (hopMynupoBaTh O0OOIIEHUST U BBIBOJABI 10 pe3yabTaTaM IPOBEIEHHOIO
HaOMIOJIEHUs, KCCIEAOBAHUS, OILIEHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pE3YyJlbTaTOB, BBIBOJOB U
00001IEeHHI];

MIPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TAKXKE BBIJIBUraTh MPENINOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE Je(PUUUTHI HH(POPMALMU, JAHHBIX, HEOOXOAUMBIX AJsl OTBETA HA BONPOC W AJIS PELICHUS
3aJauy;

BbIOMpPATh MH(OPMAIMIO W3 MCTOYHHKOB PA3JIMYHBIX TUIIOB, aHAJIW3UPOBATh, CUCTEMATH3UPOBATh U
MHTEPIPETUPOBATh MHPOPMALIUIO PA3IUYHBIX BUJIOB U (JOPM NPENICTABICHMUS,

CTPYKTYpUpOBaTh HH(pOpPMALMIO, MPEACTaBIATh €€ B Pa3IUMYHBIX (opMax, WILUIIOCTPUPOBATH
rpaguvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KomMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE y4eOHble el CTBUSA

Oo0menne:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHHSI B COOTBETCTBUH C YCIOBUSMH U LIETSIMU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUChMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO
XOJTy pelleHus 3aa4i, KOMMEHTHPOBATh MOJTYYCHHbBIN PEe3ylbTarT;

B X0Jie OOCYXJEeHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBbI, pelaeMoit
3aJlauM, BHICKA3bIBATh UJICH, HALIEJICHHBIE HA TIOUCK PEIICHHUS, COTIOCTABIISATh CBOU CYXKICHHUS C CYKJICHUSIMU
JIPYTUX YYacCTHUKOB JUanora, oOHapyXwBaTh pa3iU4Me€ W CXOJCTBO TO3HIIMHA, B KOPPEKTHOU (opme
(dbopMynTHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh  pEe3yNbTaThl  PELICHUs]  3aJadyM, OKCIIEPUMEHTa, HCCIEAOBaHUA, IPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (hOpMaT BBICTYIUIEHHS € Y4€TOM 3aJa4 Tpe3eHTalud U OcoOeHHOCTel
ayJIuTOPHUHU.

PeryasitTuBHble yHHBepcaJIbHbIe y4eOHbIe NelicTBUS
Camoopranmsanms:



COCTaBIISATh TUIAH, AJITOPUTM PEIICHHS 3a/a4H, BEIOMpATh CIOCOO pemieHUs ¢ Y4ETOM HMEIOITUXCS
pPECYpCOB B COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOU MH(OpPMAIIHHL.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT !

BIIQJICTh HABBIKAMU TIO3HABATEIILHON pe(IeKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU W
MBICIIUTEIBHBIX TIPOIECCOB, UX PE3yJbTATOB, BIAAETh CIIOCOOAMU CAMONIPOBEPKH, CAMOKOHTPOJIS MpoIiecca
U pe3yJsibTara perieHus MaTeMaTUIeCKOM 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH 337a4i, BHOCUTh KOPPEKTHUBHI B
NEeSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTaTa IEINH M YCIOBHIM, OOBSICHITH NPUYMHBI JOCTHXKCHHUS WIN
HEJIOCTH)KEHHS PE3yIbTAaTOB JEATEILHOCTH, HAXOAUTh OITUOKY, 1aBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MMOHUMATh U MCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHOW paOOTHI MPHU PEIICHUU
y4eOHBIX 3a7ad, MPUHUMATH 11€7Tb COBMECTHOM JEeATEIbHOCTH, TIAHUPOBATh OPraHU3AIMI0 COBMECTHOMU
paboTHI, pactipeieNisiTh BUILI PabOT, TOTOBAPUBATHCS, OOCYKIATh MPOLIECC U Pe3yabTaT paboThl, 06001IaTh
MHEHHUS HECKOJILKHX JTIOJICH;

y4acTBOBATh B TPYNMNOBBLIX GopMax paboThl (00CykIeHUsl, 0OMEH MHEHUMN, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMIOJHIATH CBOIO YaCcTh PabOThl U KOOPIAWHUPOBATH CBOU JICUCTBHS C JPYTMMHU WICHaMU KOMaH/IbI,
OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM y4aCTHUKAMHU
B3aMMO/ICUCTBHS.

HNPEAMETHBIE PE3YJIbTATDBI

K xoniy 10 kiaacca oOydaromuiicss HAyIUTCs:

e CBOOOJHO OIEPHPOBATH OCHOBHBIMU TMOHSTHSIMH CTEPEOMETPUH TIPH PEHICHWH 3a1ad |
MPOBEJICHUU MaTEMATHYECKUX PACCYKICHHIA;

® TIPUMEHSTh AaKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX MPH PEIICHUN T€OMETPHUYECKHX 33129,

e KiaccH(UIMPOBATh B3aWMHOE pACIOJIOKCHHE TMPSAMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO ONEPHPOBATH TIOHATHSIMH, CBSI3aHHBIMH C YIJIAMU B TIPOCTPAHCTBE: MEXIY MPSIMBIMH B
MPOCTPAHCTBE, MEXKIY MPSIMOM U IJI0CKOCTHIO;,

e CcBOOOJIHO OTIEPUPOBATH OHSATUSIMH, CB3aHHBIMU C MHOTOT'PaHHHKAMH;

e CcBOOOJIHO pacroO3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAHHUKOB (TIpU3Ma, MUPaMU/Ia, TPSIMOYTOJIbHBIH
napajuienenumnesn, Kyo);

e Kiaccu(UIMPOBATh MHOTOTPAHHHUKH, BEIOUPAasi OCHOBAHUS IS KJIAaCCH(DHUKALINY;

e CBOOOJIHO OTIEPUPOBATH TOHATHSIMH, CBI3aHHBIMH C CCUCHHEM MHOTOIPaHHHKOB TUIOCKOCTBIO;

®  BBINOJIHATH MApAIIICIBHOE, [IEHTPAIBHOE H OPTOTOHAILHOE MTPOSKTUPOBAHUE (PUTYP HA TUIOCKOCTH,
BBITIOJIHATh U300paxkeHus (GUTyp Ha IIIOCKOCTH;

® CTPOWUTH CEUEHHUS] MHOTOTPAHHUKOB DPA3IUYHBIMU METOJAMH, BBITOJTHATH (BBIHOCHBIE) TIIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

® BBIYHUCIATH IUIOMIAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMua), TEOMETPUIECKHUX TE
C IpUMeHeHueM opMyT;

e CBOOOJHO OMNEPUPOBATh MOHATUSMHU: CHMMETPUS B MPOCTPAHCTBE, IIEHTP, OCb U IUIOCKOCTH
CUMMETPUH, IIEHTP, OCh U MIIOCKOCTh CUMMETPUU DUTYPBHI;

e CBOOOJHO OMNEPUPOBATH TMOHATHSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAMHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBHSI HAJl BEKTOPAMU;



peunaTh 3a1a4u Ha T0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAX0XKACHUE T€OMETPUUYECKUX
BEJIMYUH, [IPUMEHS U3BECTHBIE METO/BI IIPU PELICHUH MATEMaTUYECKUX 3a]a4 IOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

IIPUMEHATH IPOCTEHIINE IIPOrPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBbI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

W3BIIEKaTh, NPEOOPa30BBIBATb M HWHTEPIPETHPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTeKaX U PUCYHKAX;

IIPUMEHSATH [10JyYEHHBIE 3HAHMS Ha IIPAKTUKE: CPABHUBATh U aHAJIU3UPOBATh PEAIbHBIC CUTYyAIlUH,
IIPUMEHATh ~ W3Yy4YEHHBIE  IIOHATHSA B  IIpollecc€  IIOMCKAa  PELICHHMs  MaTeMaTU4eCKH
cOpMyYIMPOBaHHOW MTPOOIEMBI, MOJEIMPOBATh peaAbHBIC CHTYallMM Ha S3bIKE T'C€OMETPHH,
HCCIEA0BATh IOCTPOCHHBIE MOJECIH C HCIOJIB30BAHUEM TI€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara anreOphl, pemarh NpakTUYECKHe 3a/1a4l, CBS3aHHbBIE C HAXOXKJIEHHEM r€OMETPHUYECKHUX
BEJINYUH;

UMETh TMPEACTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM KaK COCTaBHOM YacTu
(GyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xonmy 11 kaacca oOyyaromuiicss HAQyquTCs:

CBOOOJTHO ONMEpUPOBATh TOHATHSAMH, CBSI3aHHBIMH C IWJIMHIPHYECKOW, KOHHYECKOW W
cepruIecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TTOJTyYCHHS,

OTIEPHPOBATH TIOHSATHSMHM, CBS3aHHBIMH C TEJaMH BpAIlCHHs: IUJIHHIPOM, KOHYCOM, chepoil u
1apom;

pacrno3HaBaTh TeJja BpalleHus (IUIUHAP, KOHYC, cdepa U map) U 0OBbSICHATH CIIOCOOBI MOTy4EHUs
TeJ BpallleHHS;

KJIacCU(PUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEphl U TUIOCKOCTH;

BBIYHCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB U TeJ BpalleHHs, OObEMBI M ILIOIIAIN
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TN ¢ MPUMEHEHUEM (HOpMYIT;
CBOOOJHO OINEpPUpPOBaTh MOHATHSIMH, CBA3aHHBIMH C KOMOWHAUMAMU TeJ BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BMHCAHHBIM B cdepy M ONMHMCaHHBIA OKoJio cdepnl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BpalCHUS;

BBIYHCIISATH COOTHOUICHUSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu NOIOOHBIX TelT;
n300paxaTh H3ydaeMble (DUTYpBI, BBINONHITH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHUS;
U3BJIEKaTh, HWHTEPIPETHPOBATh U NPeoOpa3oBbIBaTh HMHMOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (Urypax, MpeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX;

CBOOOJHO OMEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMy HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOPHHAT;

pemarh reoMeTpUYecKue 3a/addl Ha BBIYUCIICHUE YIIIOB MEXAY MNPSIMBIMA U IUJIOCKOCTSIMH,
BBIYHCIICHUE PACCTOSIHUHA OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha NIPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a IPH pelIeHNH;

cBOOOJIHO OINEpUPOBaTh MOHATUSAMH, CBSI3aHHBIMU C JBM)KEHHEM B IIPOCTPAHCTBE, 3HATh CBOICTBA
JIBUKCHUI;

BBITIONIHATh M300paKeHUS MHOTOTPAHHUKOB M TeJ BpalleHUS MpU NapaiieIbHOM MEepeHoce,
LHEHTPAJIbHOM CHUMMETpPUH, 3€pKaJbHOW CHMMETpPUHM, Tpd MOBOPOTE BOKPYr MpPSIMOM,
npeoOpa3oBaHus OJ00HS;

CTPOUTH CEUYCHHMs] MHOTOTPAHHHKOB W TEJ BpAIICHHS: CEYCHUS IIWIMHApaA (MapaljielibHO U
NEPIEeHINKYIIIPHO OCH), CEUeHHMs KOHyca (TapajuleJibHble OCHOBAaHHIO U TMPOXOJAIINE uepes3
BEPIIHHY), CEUCHHUS 1I1apa;



HCIIOBb30BAaTh  METOJABI  IIOCTPOEHUS  CEUEHUH: METOJX  CIeJOB, METOJ  BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEH IIIIOCKOCTH;

JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKIACHUS;

NPUMEHSTh TeOMETpUYecKre (aKThl Il PEUICHUsI CTEPEOMETPUUECKUX 3a/1ad, MPEenoIararnx
HECKOJIBKO IIaroB pelIeHHs, eClIi YCIOBHS PUMEHEHHS 3a/1aHbl B IBHOM M HESIBHOU (popme;
penaTh 3a1a4u Ha TOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U HAX0XKJACHUE T€OMETPUUYECKUX
BEJINYUH;

IIPUMEHATHh IPOIPAMMHBIE CPEIACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILEHUU
CTEPEOMETPHUYECKHX 33]1a4;

IIPUMEHATH IIOJIyYCHHbIC 3HAHMsS Ha IIPAKTHKE: CPABHUBATH, AHAJIM3UPOBAaTh M OLICHUBATH
peanbHble CUTyaluH, IIPUMEHSATHh W3Y4YCHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE TMOUCKA
pelIeHns MaTeMaTuyecku chopMyIUPOBAHHON TPOOJIEMBI, MOJEIMPOBATh pEalIbHbIE CUTYallMH Ha
SI3bIKE TEOMETPHUM, HCCIEN0BAaTh ITOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM I'€OMETPUYECKHUX
MOHATUM M TeopeM, ammapara anreOpbl, pelmaTb MOpaKTHUYEeCKUE 3a/Jayd, CBSI3aHHBIE C
HAax0KJICHUEM F€OMETPUYECKUX BEJINYUH;

UMETh TMpEACTaBICHUS] 00 OCHOBHBIX JTanax pPa3BUTUS TEOMETPUM KaK COCTAaBHOM dYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue (mudposbIe)
w/n Pa3ie/ioB U TEM Beero Konrpoabubie | IlpakTHyeckue 06pasoBaATEBHbIC
NMPOrpamMmmbIl padoThI padoThI
pecypchbl
1 BBenenue B 93 1
CTEPEOMETPHIO
5 B3aumMHoe pacroioskeHne 6 1
MPSIMBIX B TIPOCTPAHCTBE
[MapannenbHOCTh PSIMBIX
3 U TUIOCKOCTEH B 8
MIPOCTPAHCTBE
[eprieHAUKYIAPHOCTD
4 MPSIMBIX | IJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYrubl U paccTossHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
[ToBTOpeHue, 0600IIeHNE
8 1 CUCTEMATU3aIN 5 2
3HAHUU
OBILEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME
11 KUIIACC
Ne HaumeHnoBanue KosauuyecTBo yacoB DJIeKTPOHHbIE
n/m | pasiesioB M TeM Bcero Koutpoabupie | Ilpakruueckne | (undposbie)




MPOrpamMMbl padoThsI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl
1 AHanutuyeckas 15 1
reOMEeTpHs
[ToBTOpEHME,
9 o0o0mienue u 15 1
cHCTEeMaTH3aIHs
3HaHUHI
3 O0BéM 17 1
MHOTOTpaHHUKA
4 Tena Bpamenus 24 1
[Tnomann
5 MMOBEPXHOCTH U 9 1
00BEMBI KPYIJIBIX TEJ
6 JIB>KeHMst 5 1
[ToBTOpEHME,
7 00o0011eHne u 17 5
cHCTeMaTH3aIHs
3HaHUHI
OBIIEE KOJIMYECTBO 102 3 0
YACOB I10 ITPOT'PAMME
INOYPOYHOE INIAHUPOBAHUE
10 KJIIACC
Ne KoanuectBo
Tema ypoka
n/n 4acoB
1 OcHoBHbIE MpaBUiia H300paKEHUS HA PUCYHKE MJIOCKOCTH, MapalieIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsiTHS cTepeoMeTpHH: TOUKa, MpsiMasi, IIIOCKOCTh, IPOCTPAHCTRBO.
2 OcHoBHbIE TpaBUia H300paKEHUS HA PUCYHKE IIIOCKOCTH, TAapaUIeTbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
3 [TonsiTHs: mepecekaronuecs MIOCKOCTH, TIepeceKaroluecs npsaMas u 1
IUIOCKOCTh
4 [ToHsATHSA: OIYIPOCTPAHCTBO 1
5 MHororpaHHUKH, U300paKeHUE MPOCTEUIITUX MPOCTPAHCTBEHHBIX (PUTYD 1
6 MHororpaHHUKH, H300pa’keHNEe HECYIIECTBYIOIINX 00BEKTOB 1
7 AKCHOMBI CTEPEOMETPHUH 1
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIIEJICTBUS U3 HIX 1
9 AKCHOMBI CTEpEOMETPHUH U TIepBBIE CIeACTBUS U3 HUX. CIOCOOBI 3a1aHus 1
MPSIMBIX | IJIOCKOCTEH B MpocTpancTBe. O003HAYEHHS TIPSIMBIX U TUIOCKOCTEH




N3006pakenue ceueHuil mupaMmusl, Kyoa U IpU3Mbl, KOTOPBIE IPOXOISAT Yepe3

10 ux p€opa. M3o0paxkeHne nepecedeHust MOTyIeHHBIX TUIOCKOCTEH. 1
PackpammBanue NoCTPOEHHBIX CEYEHUM Pa3HbIMU LIBETAMU

1 N3006pakenue ceueHuil mupaMupl, Kyoa U pU3MBbl, KOTOPBIE IPOXOIAT Yepe3 1
ux p€opa

12 N300pakeHne nepecedeHus MmorydeHHbIX TUIOCKOCTEH. 1

13 PackpamnBanue nocTpOEHHbIX CEYEHUI pa3HbIMU [IBETAMU 1

14 Merton crenoB AJist MOCTPOCHUS CEUSHU 1

15 CaoiicTBa epecedeHnii MPsIMBIX U MJI0CKOCTEH 1

16 Merton crenoB s nocTpoeHus ceueHuid. CBOMCTBA MepecedeHui mpsiMbIX U 1
IIJIOCKOCTEMN

17 [TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha péOpax

18 Coznianue BBIHOCHBIX YEPTEXKEH U 3amuch I1aroB MOCTPOEHUS

19 [TocTpoenune ceuenuit B nmupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. 1
Co3naHne BBIHOCHBIX YEPTEKEN U 3alKCh IIAr0B NOCTPOECHUS. 3aKpEIICHUE

20 [TocTpoenne ceuenuii B mupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. 1
Coznanue BBIHOCHBIX YepTeXell U 3amuch maroB nocrpoeHus.O6o0mnienre

21 [ToBTOpenune mnanumetpuu: Teopema 0 MPOMOPIMOHATBHBIX OTPE3KaX. 1
[Tono6ue TpeyroabHIUKOB

99 [ToBTopenue nnanumerpun: Teopema MeHenas. PacyeTsl B ceueHHAX Ha 1
BBIHOCHBIX YepTekax. McTopust pa3BUTHSA IIJITAHUMETPUH U CTEPEOMETPUHN

23 Kontponbhas padota "Akcrnomsl crepeomerpun. CeueHus" 1
B3aumHoe pacnonoxeHue npsmbix B mpocTpaHcTBe. CKpelnBaonuecs

24 npsiMblie. [Ipu3Haku ckpemuBaronuxcs npsiMeix. [lapanienbapie mpsMble B 1
MIPOCTPAHCTBE
TeopeMa o CyllleCTBOBaHUYU U €IMHCTBEHHOCTH MPSIMOM MapasuieibHON JaHHO I

25 NPAMOM, IPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeKalllell Ha JaHHOU 1
npsmoii. JlemMa o nepeceueHuu napayuieIbHbIX MPSMBIX IIOCKOCTHIO

26 [TapaninensHOCTH TpexX NpsIMBIX. Teopema 0 TPEX MmapaieNbHbIX MPSMBIX. 1
Teopema 0 CKpeImnBaOIIUXCS PSIMBIX

97 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOICTBA MapalljIeIbHOTO 1
npoektupoBanus. 300paxkeHue pa3HbIX GUTYp B MapaieIbHON TPOEKIIUU

08 LlenTpanpHas IpoeKIus. YT0JI C COHANPABICHHBIMU CTOPOHAMHU. YTOJI MEXIY 1
MPSIMBIMU

29 3azauy Ha JOKa3aTeJIbCTBO M UCCIIEI0BAHUE, CBA3aHHBIE C PACIION0KEHUEM 1
MPSIMBIX B POCTPAHCTBE
[TondaTus: napamienbHOCTh NPSAMOM U INIOCKOCTH B TpocTpaHcTie. [Ipu3Hak

30 MapajuieIbHOCTH IPSIMON U MIIOCKOCTH. CBONCTBA MapaIEIbHOCTH NPSIMON U 1
IJIOCKOCTH

31 I'eomeTpuueckre 3a1aun Ha BBIUMCIIEHUE U JJOKA3aTEIbCTBO, CBSI3aHHBIE C 1
MapajuieIbHOCTBIO MPSMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

39 ITocTpoenue ceueHusl, MPOXOIAIIETO YEPE3 NaHHYIO NIPSAMYIO Ha YEPTEXKE U 1

MapaJuIeIbHOTO0 APYrou NnpsAMoi. Pac4€r oTHOLIEHNH




[MapannensHas TpoeKIKs, IPUMEHEHUE ISl TOCTPOCHUS CEUeHU Kyba u

33 napajuienenunena. CpolicTBa napasuieienunea u Npu3Mbl 1

34 [TapannensHble mwmockocTy. [Ipu3Haky napanienbHOCTH ABYX IIOCKOCTEN 1

35 Teopema o napamienbHOCTU U €IMHCTBEHHOCTH INIOCKOCTH, IIPOXOISIIEH 1
4yepe3 TOUKY, HE MPUHAAISKAIYI0 TAHHOM IJIOCKOCTH U CIIEACTBUS U3 HEE

36 CpoiicTBa napayuieabHbIX INIOCKOCTEN: O MAPAIIIEIbHOCTH MPSAMBIX 1
nepeceueHusl PH MEePECEYCHUH JIBYX MapauIeIbHBIX IUIOCKOCTEH TpeThel
CpolicTBa napauieabHbIX MIIOCKOCTEN: 00 OTpe3Kax NapajlielbHbIX PSAMBIX,

37 3aKITIOYEHHBIX MEXIY MMapauIeIbHBIMH IJIOCKOCTSAMU; O TIEPECCUCHUH MTPSIMOA 1
C IByMS MapajuIeIbHBIMH TUIOCKOCTSIMHU

38 [TosTopenue: Teopema [udaropa Ha mIockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI MIPSIMOYTOIBHOTO TPEYrOJIHHUKA 1

40 CpoiicTBa Ky0a U MPSAMOYTOJIBHOTO NapaljIesIenue1a 1

41 Boruncnenue 1iaMH oTpe3koB B KyOe U MpSIMOYTrOJIbHOM MapalijiesienuIese 1

42 [leprnieH TUKyYIAPHOCTD MPSAMOI U MIIOCKOCTH. 1

43 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U TNIOCKOCTH 1

44 TeopeMa o CyleCTBOBAaHUU Y €IUHCTBEHHOCTH MPAMOM, MPOXOAAIIEH Yepe3 1
TOYKY MPOCTPAHCTBA U NEPIICHANKYISIPHON K IJIOCKOCTH

45 [TmockocTH M MepIeHANKYIISPHBIE UM TTPSIMbIE B MHOTOTpaHHHUKAX 1

46 [TmockocTu U NEpNEHAUKYIISPHBIC UM MPSIMbIC B MHOTOTPAaHHHKAX 1

47 [lepnienquKyIsip ¥ HAKJIOHHASL. 1

48 [TocTpoenue neprneHIuKymsipa U3 TOUKH Ha MPSIMYIO 1

49 Teopema o Tpéx mepneHANKYsIpax (MpsMast 1 0OpaTHast) 1

50 Teopema o Tpéx mepneHANKYsApax (psimMast u oOpaTHas).Pemenue 3amaq 1

51 VYT0JI MeXKTy CKPEITUBAOIIMMUCS MPSIMBIMU 1

59 [Touck neprneHauKyaSIPHBIX MPSMBIX C IOMOIIBIO EPIEHINKYIIPHBIX 1
IIJIOCKOCTEMN

53 OpToroHaiapbHOE MPOCKTUPOBAHUE

54 [TocTpoenue ceuenwuii Kyoa, MPU3MBbI, C TOMOIIIbIO OPTOrOHATBHON MTPOEKIIUU

55 [TocTpoenue ceueHuii MpaBUIbLHON MHUPaMUIbI C IOMOIIBIO OPTOTOHATIBLHON 1
MIPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO TIOCKOCTH. [Imockoctu 1
CUMMETpHUI B MHOTOTpaHHHKAX

57 ITpu3HaK nepneHauKyISpHOCTH NMPSMOMN M IJIOCKOCTH KakK CIIECTBUE 1
CUMMETPUU

58 IIpaBuibHBIE MHOTOIPAaHHUKH.

59 Pacuér paccTosHUI OT TOUKH A0 MIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYISAPBI: CUMMETPHUS, CIBUT TOYKH T10 1
MapayIENbHON MPAMON

61 Casur no HemapayuleIbHON NPSAMON, U3MEHEHUE PacCTOSTHUN 1

62 KonTtponsHas padota "B3anMHoe pacnoioskeHue NpsMbIX U IJIOCKOCTEN B 1

npocrpaHcTae”




IToBTOpEHME: Yyroy MeK1y NPsSMBIMU Ha IIJIOCKOCTH, TPUTOHOMETPHS B

63 MIPOU3BOJIEHOM TPEYroJIbHUKE, TEOpEMa KOCUHYCOB 1

64 [ToBTOpEHUE: YOI MEXIY CKPEIIMBAIOIIUMHUCS MIPIMBIMH B TPOCTPAHCTBE 1

65 I'eoMeTrprydeckre METOIbI BEIYUCICHUS yTiia MEKy IPSIMBIMU B 1
MHOTOTPaHHUKAX

66 JIByrpanHbliii yroj. CBOMCTBO JIMHENHBIX YIJIOB JBYTPAHHOIO yIiia 1

67 [epnienaukynspublie maockocTd. CBOMCTBAa B3aMMHO TIEPIEHIUKYIISIPHBIX 1
IIJIOCKOCTEMN

68 [Tpu3HaK neprneHAuKyYIIPHOCTH IJIOCKOCTEH; TeopeMa O IMPSMON TIepeceUeHHs 1
JBYX IJIOCKOCTEH MEPIICHANKYIISPHBIX TPEThEH MIOCKOCTH

69 [IpssmoyronbpHBIN Napasuienenunen; Kyo; nu3MepeHus, CBocTBa 1
MPSIMOYTOJIBHOTO TapaJuIesIenuIe/ia

70 Teopema o AuaroHau MPSIMOYTOJILHOTO MapalIeNIeUITe/[a U CIICACTBUE U3 Heé 1

71 CrepeomeTpruecKie U IPUKIIaTHbIC 33a49H, CBI3aHHBIE CO B3AaUMHBIM 1
PacIoI0KEHUEM MPSIMBIX U TJIOCKOCTH

7 [ToBTOpEHUE: CKpEMMBAIOIINECS PSMBIC, TTApaJUICTbHBIE INIOCKOCTH B 1
CTaHJIAPTHBIX MHOTOTPaHHUKAX

73 [MTapa mapaienpHBIX MIOCKOCTEH Ha CKPEIUBAIOIINXCS IPSMBIX, pACCTOSTHUE 1
MEX Ty CKPEITUBAIONUMUCS IPSIMBIMHU B TIPOCTBIX CUTYAITUIX

74 PaccTostHue OT TOUKH 10 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH 1

75 Brruncnenue paccTosiHUA MeX Ay CKPEIIMBAIOIIMMUCS MPSIMBIMH C TOMOIIBIO 1
MEePIEeHIUKYIIAPHOM MIIOCKOCTH

76 TpéxrpanHblil yroJi, HEpaBEHCTBA JJIsl TPEXTPaHHbIX YIIoB. Teopema 1
[Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia

7 DneMeHTHI c(hepUIECKO TeOMETPHH: T€0AC3NUECKUE TMHUN Ha 3eMiIe 1

78 Kontponbnas padota "Yrisl u paccTtosHus" 1

79 CucreMaruzanus 3HaHu "MHOTOTpaHHUK U €0 JIEMEHTHI" 1

80 [Mupamuna. Bunel mupamua. [IpaBunsHas nupamuga 1

81 [Tpusma. Ilpsamas u nHakiaoHHas npusmsl. [IpaBuiibHas npusma 1

82 [Ipsimoii mapainenenumnes, NpsIMOYToJIbHBIN Mapaienenumnes, Kyo 1

83 Beinykneie MHOrorpannuku. Teopema Diinepa 1

84 Brimykiibie MHOTOrpanHuku. Teopema Ditnepa. [IpaBunbHbie U 1
MOJIYTPAaBUIIbHBIE MHOTOTPAaHHUKHU

85 KontponbHas padora "MHororpanHuku" 1

86 [TonsiTHEe BEeKTOpa HA MIOCKOCTH U B MPOCTPAHCTBE 1

87 CymMma BEKTOpOB 1

88 Pa3HOCTH BEKTOPOB 1

89 IIpaBuno napamienenunena 1

90 YMHOK€EHNE BEKTOPa Ha YHUCIIO 1

o1 Paznoxenue BekTopa 1o 0a3zucy TpEX BEKTOPOB, HE JISKAIINX B OJHOM 1
TUIOCKOCTH

92 CkansipHOoe pon3BeieHNE 1




93 Brruncnenue yria Mex 1y BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3anaun ¢ Bekropamu.CioKeHHe U BBIUYNTaHUE BEKTOPOB 1
95 [Ipocreiimme 3a1a4n ¢ BEKTOpaMHU. Y MHOKEHHUE BEKTOPA HA YUCIIO 1
96 [Ipocreiimme 3anaun ¢ Bekropamu.lIpaBuio napamienenumnena 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
98 O06o00meHne u cucTeMaTru3anus 3HaHUK 1
99 O06o00meHne u cucTeMaTru3aus 3HaHUK 1
100 Hrorosas koHTpoJIbHAsT paboTa 1
101 Hrorosas koHTposbHas paboTa 1
102 O0o01IeHre U cCHCTeMaTH3alns 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KJIIACC
KoimuectBo
'N;') Tema ypoka Jacos
o Bcero
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa HA INIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Temsl "CransipHOE TPOU3BEIEHUE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Beruncienre yria Mexay BEKTOPaMH B IIPOCTpaHCTBE" 1
4 [ToBTOpeHune TeMol "YpaBHEHHE IPSAMO, TPOXOAIIECH Yepe3 ABE TOUKH" 1
5 YpaBHEHHE IJIOCKOCTH, HOPMaJjlb, ypaBHEHHE TIJIOCKOCTH B OTpe3Kax 1
6 YpaBHEHHE IIIOCKOCTH, HOPMaJjlb, ypaBHEHHE MJIOCKOCTH B OTpe3Kax 1
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEPaBEHCTBA, JUHEHHOE MPOTPAMMHUPOBAHKE 1
9 JIuHeiitHbIe HEPaBEHCTBA, JTUHEHHOE MPOTPAMMHUPOBAHKE 1
10 AHanUTUYECKUE METOIbI pacuéTa yriia MexX1y NpsSIMbIMU B MHOTOTPaHHUKAX 1
1 AHaNIUTHYECKUE METO bl pacuéTa yriia MeX.y IJI0CKOCTIMHU B 1
MHOTOTPaHHUKAX
12 dopmyra pacCTOSHUS OT TOUKH JI0 TUIOCKOCTH B KOOPJIWHATAX 1
13 HaxoxaeHue paccTosiHui OT TOYKHU 10 TUIOCKOCTH B KyOe 1
14 HaxoxaeHnue paccTosiHuil OT TOYKHU A0 MJIOCKOCTH B MIPABHJIBHOM MUpaMUIe 1
15 KontponbHas padoTa "AHaauTH4YecKas reoMmeTpus” 1
16 CeyeHnsi MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHI 1
17 CeueHunss MHOTOTPAHHUKOB: METO/T CJIE/I0B 1
18 CeyeHrsi MHOTOT'PAaHHUKOB: CTaHAAPTHBIC TUIOCKOCTH, TIEPECEUCHHS MPSMBIX U 1
IIJIOCKOCTEMN
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapaljieIbHbIE CEYEHUS
20 [TapannensHbie MPSMBIEC U TUIOCKOCTH: PACY€T OTHOIICHUN
21 [TapannensHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXKIY CKPEUTUBAIOIUMUCS 1
MPSIMBIMH
22 [lepieHuKyNnsApHBIC MIPSIMBIC U TUIOCKOCTH: CTaHIAAPTHBIC TAPhI 1




NCPHNCHAUKYIIAPHBIX IIOCKOCTEH U MMpAMbIX, CAMMETPUHU MHOTOTPAHHHUKOB

23 [leprieHIUKYIIpHBIC MIPSAMBIC U TUIOCKOCTH: TEOPEMa O TpeX MePHeHIUKYIIpax 1

24 [TepnieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYUCICHUS JJTUH B 1
MHOTOTPaHHUKAX

o5 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIS TUTOTIAJICH, 1
COOOpaxeHus moa00us

26 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHHKOB, (DOPMYIIBI JIJIS TUTOTIAJICH, 1
COO0paxeHus moa00us

27 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIS TUTOTIAJICH, 1
COO0paxeHus moa00us

28 [Inomaam ceyeHnii MHOTOrPaHHUKOB: TUIONIAAN MTOBEPXHOCTEN, pa3pe3aHus Ha 1
Y4acTH, COOOpaKEeHUs 1O00us

29 [Iomanm ceyeHnii MHOTOTPAaHHUKOB: TUIOMIAIM MOBEPXHOCTEM, pa3pe3aHus Ha 1
Y4acTH, COOOpaKEHUS 1OJ00us

30 KonTponsnas pabora "[loBTOpEeHNE: MHOTOTpaHHUKH, CEUEHUS 1
MHOTOTPaHHUKOB"

31 O6bEM Tema. O0BeM IPSIMOYTOJILHOTO MapajuieNenuneaa

32 3amaun 00 yaABOCHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIINU yIiia

33 CrepeoMeTrpHuueckre 3a1auu, CBA3aHHbIE C 00bEMOM MPSMOYTOJILHOTO 1
napajuiesienuneaa

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIUUCIEHHEM 00bEMA MPIMOYTOJILHOTO 1
napajuiesienuneaa

35 O06BEM TIPSIMOI TPU3MBI 1

36 CrepeoMeTrpuueckue 3aJ1aui, CBI3aHHbIE C BHIYMCIEHUEM 00bEMOB MPSIMO 1
MIPU3MBI

37 [IpuknagHeie 3a1a491, CBSI3aHHBIE C 00BEMOM MPSIMOM MPU3MBI 1

38 Brruncnenue 00bEMOB Te ¢ TOMOIIBIO OIpeieIéHHOro uHTerpana. Ooném 1
HAKJIOHHOM MPU3MBbI

39 Brruncnenue 00bEMOB Te ¢ TOMOIIBIO OlpeieIéHHOro uHTerpana. Oobém 1
MTUPAMHU/IBI

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/ C OOIIUM YIIIOM 1

41 ®opmyna 06béma nupamuabl. OTHOLIEHHE 00BEMOB MTUPAMU/ C OOIIUM YIIIOM 1

42 CrepeoMeTrpuueckue 3a/1auu, CBI3aHHbIE C 00bEMaMU HAKIIOHHOM MPU3MBbI 1

43 CrepeoMeTrpuueckue 3aauu, CBA3aHHbIE C 00bEMaMU THPAMU/IbI 1

44 [Mpuknanueie 3ana4yn mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM 1
HAKJIOHHOM TPU3MBI

45 [Mpuknanueie 3anaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM 1
MTAPAMH/IBI

46 ITpumenenne o0bEMOB. Bbruncienne paccTosiHUS A0 TUIOCKOCTH 1

47 KonTtponeHas padota "O6bEM MHOrOrpaHHuKa" 1

48 [unuHapudeckas MoBEPXHOCTh, 00pa3yoIIre UIHHIPUYECKON TOBEPXHOCTH 1

49 Humnap. Ipsmoit kpyrosoit nunusAp. [nomans moBepXHoCcTH HUIMHIpa 1




50 Konnueckas noBepxHOCTh, 00pa3yronimue KOHu4eckoi nosepxuoctu. Konyce 1

ol Ceuenune KOHyca MIIOCKOCTHIO, TApAJICIBHOM IMIIOCKOCTH OCHOBAHMS 1

52 Yceuénnslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomaas OOKOBOM MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH KOHYCA 1

o4 [Tnomaas OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTprUecKre 33a/Ja4i Ha JOKA3aTeIILCTBO U BEIYHCIICHUE, TOCTPOCHHEM 1
CEYEHU LUIMHAPA, KOHYCA

56 CrepeoMeTpHUeCKHe 33JJa4d Ha JOKA3aTeIbLCTBO U BEIYHCIICHHUE, IIOCTPOCHUEM 1
CEUYEHU WINHAPA, KOHYCA

o7 [IpuknagHele 3a1a4n, CBA3aHHBIE C IUIMHIPOM

58 [Tpuknanaeie 3a1a4u, CBI3aHHBIC C IIIHHIPOM

59 Cdepa u map

60 [Tepeceuenue chepsl 1 mapa ¢ mwiockocTeio. Kacanue mrapa u cepsr 1
IJIOCKOCTRIO. Bu 1 m300pakeHue mapa

61 [Tepeceuenue chepsl 1 mapa ¢ miockocThio. Kacanne mapa u cepsr 1
IJIOCKOCTRIO. BU 1 m300paXkeHue mapa

62 VYpasuenue chepsl. [Tnomans cheps u e€ gacren

63 Cummerpus cdepsl 1 mapa

64 CrepeoMeTpHYeCKHE 33JIa4M Ha J0KA3aTeILCTBO W BEIYHCIICHUE, CBI3aHHBIC CO 1
cdepoil u mapom, MOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO

65 CrepeoMeTprieCcKue 3a/1a4 Ha JOKA3aTEIbCTBO M BBIUHUCIICHNE, CBSI3aHHBIC CO 1
cdepoil u mapom, MOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO

66 [Ipuknagaeie 3a1a9n, CBsI3aHHBIE CO cPepoid U Iapom 1

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BEIYUCIICHUS B OKPY>KHOCTH, 1
CTaHJapTHBIC MTOA00US

68 Paznuunple KOMOWHAIIMY TE BPAIICHUS] © MHOTOTPAHHUKOB 1

69 3amaun o Teme "Tena u MOBEPXHOCTH BpalieHus " 1

70 3amaun o Teme "Tena u MOBEPXHOCTH BpalieHus " 1

71 KontponbHas padoTa "Tena 1 mOBEpXHOCTH BpamieHUs" 1

12 O06béM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA 1

73 Brruucienue 00bEMOB TeN ¢ MOMOIIBIO onpeieIEHHOro nHTerpana. OobéM 1
KOHyca

74 [Tnomaau 60KOBOH U MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHueckue 3aJ1auu, CBI3aHHbIE C BHIYUCICHHEM 00bEMOB IIUIUHIPA, 1
KOHyca

76 [Tpuknanueie 3anaun mo Teme "OOBEMBI U TIJIOMIAIN TOBEpXHOCTEH Ten" 1
O06béM 1mapa u mapoBoro cexkropa. Teopema 06 00bEMe mapa. [Tnomane

77 cdepol. CTepeoMeTpudecKe 3a1a4u, CBSI3aHHbIE C BEIYUCIEHHEM 00bEMOB 1
Iapa, IMapoBOro CErMeHTa U IapoBOTro CEKTopa
[Tpuknanueie 3anaun mo Teme "OOBEMBI Ten", CBA3aHHBIE ¢ 00BEMOM IIapa U

78 wiomaapio ceprl. COOTHOMICHHS MEXKIY TUIOIAIIMU TTOBEPXHOCTEH U 1

00BEMaMH 1o a0 OHBIX TEI




[Tono6usbIe Tena B npocTpancTse. M3meHenne o0bEMa rnpu mnogoouu.

79 CrepeoMeTpruecKUe 3a/1a4d, CBSI3aHHbBIC C BBIYMCICHUEM 00hEMOB TN U
IIJIOIIAIEH TOBEPXHOCTEN

80 KonTtponsHas padora "[1nomaam moBepxXHOCTH U 00BEMBI KPYTIIBIX TET"

81 JBuxkenwus npocrpancTBa. OtoOpakeHus. J[Br>KeHUS U paBEHCTBO (uryp.
OO01mue cBOMCTBA TBUKCHHMA

82 Bunb! nBukeHni: apauieabHbIi NEPEHOC, [IEHTPaJlbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, TIOBOPOT BOKPYT MPSMOMA

83 [Ipeo6pazoBanwms mogoous. [Ipsmas u cdepa Ditnepa

84 I'eoMeTrpuyeckre 3aaun Ha IPUMEHEHUE JIBHYKEHUS

85 KonTponsnas pabora "Bekrops! B mpocTpancTse”

Ob6o6maromee noproperue 11 nonsruii u meton0B Kypca reomerpun 10-11

86 KJIACCOB, cMCTeMaTH3aIus 3HaHuii: "[lapamienbHOCTh MPSMBIX M INIOCKOCTEH B
npocrpaHcTee”

87 O6o6maromee noproperue 11 nonsruilt u metog0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3alusl 3HaHUI: "BekTopsl B mpocTpaHcTBe"

88 O6o6maromee noproperue 11 nonstuit u Mmeton0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alus 3HaHM: "BekTopsl B mpocTpaHcTBe"

89 O6o6maromee noproperue 11 nonsTuit u Mmetoz0B Kypca reomerpun 10-11
KJIaCCOB, cMcTeMartu3aius 3Hanuii: "O0beM MHOTOTpaHHHKA"

90 O6o06matomiee moBropeHue 11 moHsITHII 1 METOIOB Kypca reomeTpun 10-11
KJIaCCOB, cucTeMaru3aius 3Hanuii: "O0beM MHOTOrpaHHUKA"
O6o06matomiee moBropeHue 11 moHsITHII 1 METOI0B Kypca reomeTpun 10-11

91 KJIacCOB, cucTeMaru3anus 3Hanuil: "[1momnaayu moBepxHocTu u 00BEMBI
KpyJibIX Ten"

Ob6o6matomiee moBropeHue 11 moHsITHII 1 METOIOB Kypca reomeTpun 10—11

92 KJIaCCOB, cucTeMaru3anus 3Hanuil: "[1momaaym moBepxXxHoCcT: U 00BEMBI
KpyJibIX Ten"

93 Hrorosas koHTpoabHas paboTa

94 Hroropas koHTpoJbHas paboTa

95 [ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

96 HcTopus pa3BuTHS CTEpEOMETPUH KaK HAYKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

97 HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

08 HcTopus pa3BuUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99 HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 HcTopus pa3BuUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 HcTopus pa3BuUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTUU

COBPCMCHHBIX NMHXKCHCPHLIX U KOMIIBIOTCPHBIX TEXHOJIOT Uit
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Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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