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IHHOACHUTEJBHASA 3AIINCKA

['eomeTpus siBAsETCS OAHUM W3 0a30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIETO
00pa3oBaHHusl, TaK KaKk 00eCeYrBaET BOZMOXKHOCTbh H3yUYEHHUS TUCLHUIUIMH €CTECTBEHHO-
HAy4YHOW HANpaBJIEHHOCTH W MPEIMETOB TyYMAaHUTApHOro LHKJIA. [lOCKOJBKY
JIOTUYECKOE MBIIUIeHHE, (HopMUpyEeMOe MPU M3YUYCHHH OOY4YarOIIMMUCS MOHSTHUHHBIX
OCHOB I€OMETPHH, MPHU J0KA3ATEIBCTBE TEOPEM U MOCTPOEHUHU LEMOYKHU JIOTHYECKUX
YTBEPXKICHUM TPU PEIIEHMH TE€OMETPUUYECKUMX 3aJad, YMEHUE BBIIBUIATh U
ONMpPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IpU pEUIeHUH 3a/1a4
€CTECTBEHHO-HAYYHOI'O LIUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenp ocBoeHus mnporpamMmel yueOHoro kypca «l'eomerpusn» Ha yriayOi€HHOM
YPOBHE — Pa3BUTHE HMHAMBUAYAJIbHBIX CIOCOOHOCTEH OOydYaromMXCcA MPU W3YYEHUU
Tr€OMETPHUH, KaK COCTABJIAIOIIEH TpeaMEeTHON o0nacTu «MareMaTtuka U MH()OpMaTUKa»
yepe3 olecrieueHue BO3MOXHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS 0oyiee TTyOOKHUX
reOMETPUUYECKUX 3HAHUN U JEHCTBUH, CHEU(PUYHBIX T€OMETPUHN, U HEOOXOAUMBIX IS
YCIIEITHOTO  MpO(eCcCHOHATIBHOTO 00pa30BaHus, CBSI3aHHOTO C HCIOJIb30BaHUEM
MaTE€MAaTHUKHU.

[IpuopureTHbIMU 3ajJayaMu  Kypca TE€OMETpPUM Ha YIUIYOJIEHHOM YpOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOI0 yPOBHS, SIBISIOTCS:

pacuIMpeHHe MPEACTaBICHUSI O T€OMETPUM KaK YacTH MHUPOBOW KyJbTYypbl U
(hopMHUpOBaHNUE OCO3HAHUS B3aUMOCBSI3M F'€OMETPUH C OKPYKAIOITUM MUPOM;

(opMHpOBaHKE MPEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEHIINX
MaTeMaTUYECKUX MOJIENSAX, IMO3BOJSIOIIUX OINUCHIBaTh M HM3y4daTh pPa3HbIC SIBICHUS
OKPYXXAIOIIEro MHpA, 3HAHWE IMOHATUHHOrO amnmapara mno paszaeny «CrepeoMerpus»
y4eOHOTO Kypca T€OMETPHH;

(opMHpOBaHHE YMEHHUS BJIAaJE€Th OCHOBHBIMU TMOHATHUSAMH O MPOCTPAHCTBEHHBIX
¢durypax u uX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (OpMyld M yMEHHE UX
NPUMEHSATh, YMEHHUSl JIOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI
penieHus 3a1ay;

(opMupoBaHrE YMEHHSI pacliO3HABATh HA YEPTEKAX, MOJEISIX U B PEAIbHOM MUPE
MHOTOTPAHHUKH U TeJla BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJICIIN;

dopMHpOBaHWE TMOHUMAHMS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOEHUS
MaTeMaTUYeCKuX Teopuil, (HOPMUPOBAHHE TMOHUMAHHS POJH AKCUOMATHUKUA TPHU
MIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHWE YMEHHS BIAJETh METOJAaMM JOKAa3aTelbCTB U aJITOPUTMOB
pELIEHUs, YMEHUSI UX NPUMEHSTh, MPOBOAUTH JOKA3aTENbHBIE PACCYXKIEHUS B XOJE
pElIEHUs CTEPEOMETPUUYECKMX 3aJad M 3aJad C MPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHUE TIPEACTABICHUS O HEOOXOAMMOCTH JOKa3aTeNbCTB MPU OOOCHOBAHUU
MaTE€MaTUYECKUX YTBEPXKICHHA M POJM aKCHOMAaTUKH B IPOBEJCHHUH JI€TyKTUBHBIX
pacCyXICHUN;



pa3BUTHE W  COBEPIICHCTBOBAHME  WHTEUIEKTYaJbHbIX U  TBOPYECKUX
CIIOCOOHOCTEeM O0ydaroImMXcs, IM03HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTU MBIILICHUS, UHTEpPeCca K U3yYCHHUIO T€OMETPUH;

dopMupoBaHre (QYHKIHMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHsI pacro3HaBaTh MPOSBICHUS TE€OMETPUYECKUX TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX CHUTYyallUsAX M TPU H3YYEHUU JPYTUX
y4eOHBIX MPEIMETOB, POSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOIETUPOBAHUS
peanbHBIX CHUTyalud, HCCIEJOBAaHUS TIOCTPOCHHBIX MOJENIEH, HHTEpIpEeTaluu
MOJIyYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMU COJIEpKATENbHBIMU JIMHUAMH yueOHOTO Kypca «l'eomerpusi» B 10-11
Kkinaccax sBisitorcs: «lIpsiMble W TUIOCKOCTH B MPOCTPAHCTBEY, «MHOrOrpaHHUKWY,
«Tena BpameHus», «BekTopbl W KOOpPAMHATHI B MPOCTPAHCTBE», «JIBUKEHUS B
MIPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSIMUY, PEJIICBAHTHBIMU T€OMETPUH Ha yriyOonéHHOM ypoBHe oOydeHus B 10-11
KJIaccaxX, OTHOCUTCA KO BCEM COJIEp)KAaTEeNIbHBIM JIMHUSAM Y4eOHOro Kypca, a
(dbopMHUpOBaHUE JTOTUYECKUX YMEHUHN paclpeesieTcsi He TOJIBKO MO COAepKaTeIbHBIM
JUHUSIM, HO W 1o rogam oOyudenusi. ConepxaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
NpeAMETHBIM  pe3yibTaTaM  ocBoeHuss  DenepaibHOM  paboueld  MPOrpaMmbl,
pacnpenenéHHbIM 1Mo TojaM OOy4eHHs, CTPYKTYpPUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, NPHUHIMIHAIBHBIM  BOMpOCAaM  OOydYaromIuecs  OoOpaliainuch
HEOJHOKPATHO. OTO TMO3BOJISIET OpPraHU30BaTh OBJIAJIEHUE TE€OMETPUUYECKUMU
MOHATUSIMA W HaBBIKAMHM TOCJIEOBATEIbHO M IMOCTYMATEIbHO, C COOIIOJCHUEM
NpPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYaTh B OOMIYI0 CHUCTEMY
T€OMETPUYECKUX TPEACTABICHUN OOYYarOMIMXCS, pacuiupsis U yriayosnsas e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBA3H.

[lepexoa K M3yYEHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3matb  yciaoBua g auddepeHumnanuu o0yueHwus, MOCTPOCHUS
WHJUBUTyAJIbHBIX 00pa30BaTENbHBIX IMPOTrpamMM, O0ECTICUUTh YriayOJaEHHOE W3y4YeHUE
T€OMETPUH KaK COCTABIIAIONICH ydeOHOTro npeameTa «MaremMaTukay;

MOATOTOBUTH OOYYAIOMINXCS K MPOJOHKCHUIO U3YyYEHUS MATEMATUKH C y4ETOM
BbIOOpa Oynymiedt mpodeccun, obecrieurBasi MPEEeMCTBEHHOCTb MEXAY OOIUM U
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHoro kypca «I'eomerpus» Ha yriayOGiEHHOM YPOBHE OTBOJIUTCS
204 ygaca: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B
HEJIENIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEPEOMETpUHU. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[lonsiTHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3auMHOE pacnosio)KeHUE IPSAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOIIMECH,
[apajulesIbHblE M CKpeIIMBaroIuecs npsMble. [IpU3HaKu CKpEIMBAIOMIMUXCS NPSIMBIX.
[TapannenbHOCTh MPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MAPAJUICIBHBIE NPSAMBIE B
IIPOCTPAHCTBE, MAPAJUIEIIBHOCTh TPEX MPSAMBIX, NAPAJUIETBHOCTD MPSAMOU U IUIOCKOCTH.
[TapaniensHOoe M LEHTpaJIbHOE MPOEKTHUPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBAa MapajyIeIbHOTO MPOEKTHpoBaHUs. M3o00pakeHue Quryp B mnapauieabHOU
IIPOCKIMHU. YTIJbl C COHAIIPaBJICHHBIMU CTOPOHAMH, YIOJd MEXAY NIPSAMBIMA B
npocTpancTBe. llapamnenbHOCTh IUIOCKOCTEW: MapaJUIeNIbHBIE IUIOCKOCTH, CBOMCTBA
napajuielbHbIX MIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUTYpPHI HA MJIOCKOCTH:
TETpadp, NapAJJIEICIUIIE, IOCTPOCHUE CCUCHUM.

IleprieHIMKYIAPHOCTh MPSIMOM YW IUIOCKOCTHU: NEPHEHAUKYISAPHBIE INPSIMBIE B
IIPOCTPAHCTBE, NMPSAMbBIE MAPAILICIBHBIE U MEPIECHINKYISIPHBIE K IIJIOCKOCTH, MPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IJIOCKOCTH, TEOpEMa O MNPSIMOM NEPNEHIUKYJISIPHOU
mI0CKoCcTh. OpTOroHanpHOE NPOECKTUpOBaHUE. [lepreHIuKyIsp W HAKJIOHHBIE:
pPAcCTOSIHUE OT TOYKH 10 TUIOCKOCTH, PACCTOSHUE OT IPSAMOM 10 IIJIOCKOCTH, IIPOEKIUS
burypsl Ha IIJIOCKOCTb. IleprieHIMKYISIPHOCTD IIJIOCKOCTEHN: IIPU3HAK
MEPIEHAUKYIJISIPHOCTHU JIBYX INIOCKOCTEN. Teopema o TpEX NepPHeHIUKYISpax.

VYribl B IPOCTPAHCTBE: YOI MEXAY NPSAMOW U IUIOCKOCTBIO, ABYTPAHHBIA yTOJ,
JIMHENHBIN yroa ABYIPaHHOrO yria. Tpé€XrpaHHbIi U MHOTOrpaHHbIE yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOrorpaHHoro yriyia. CBoiicTBa IUIOCKMX W JBYTPaHHBIX YTIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHororpaHHuUKH

Bunabl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosibHas
npusMa, mpsMas U HaKJIOHHas MPU3Mbl, OOKOBas M IMOJIHAS MOBEPXHOCTb MPHU3MBI.
[Tapayutenenunen, TpsAMOYrOJbHBIA TapajIeleNuNe] U ero cBorcrBa. Kparuanmmue
IyTH Ha MMOBEPXHOCTH MHOTOrpaHHUKa. Teopema Oiiniepa. IIpocTpaHncTBEeHHAs: TeopemMa
[Tugaropa. [lupammuaa: N-yroiapHas nupamuaa, OpaBWIbHAs U YCEUEHHAs] MUPAMUJIBL.
CgoiictBa p&Oep u OOKOBBIX TpaHeld TpaBWIbHOW mUpaMuiabl. l[IpaBuibHbBIC
MHOTOTPAaHHMKHU: IIpaBWJIbHAs TIpU3Ma M IpaBWIbHAsA NUPaMULA, IpPaBUIbHASA
TpeyrojbHas MUpaMuaa U MPaBUIIbHBIA TeTpa’ap, KyO. [IpeacTaBienue o mpaBUIBHBIX
MHOTOI'PaHHHKAX: OKTA3IP, JOACKAdAP U UKOCAP.



Bobluucienue 3ieMeHTOB MHOTOIPaHHUKOB: p&Opa, nuaroHanu, yriel. Ilnomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOUM MPU3MBI, TUIOLIAAb OCHOBaHUIA,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi Mpu3Mbl. [lnomaas 60K0BOI MOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHOW MUPAMHU/JIBI, TEOPEMA O IUIOMIAIN YCEUEHHON MUPAMU/IBL.

CummMmetpus B TOPOCTPAHCTBE.  DJIEMEHTHI ~ CUMMETPUM  MPABUIBHBIX
MHOTOTpaHHUKOB. CHMMETpuss B  NPaBWIBHOM  MHOTOTPAHHUKE: CHMMETPUS
napajuiejieuneaa, CHUMMETPUS [PABWIBHBIX IPU3M, CHMMETPHUS IPABHIBHOU
MMUPAMU/IBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBON BEKTOP, MJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPBl KOJUIMHEAPHBIC, COHANPABICHHBIE U IPOTHUBOIOJIOKHO HAIIPaBJICHHBIE
BEKTOpBl. PaBeHCTBO BEKTOPOB. JIEWCTBHSI C BEKTOpAMHU: CIOKEHHUE W BbIUUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4wuciio. CBOWCTBa
CIOXKEHHUSI BEKTOpOB. (CBOWCTBA YMHOXEHHS BEKTOpa Ha uucio. l[lonarue
KOMIUIAHApHbIE BEKTOpbI. lIpuM3Hak KoMIUIaHApHOCTH TPEX BEKTOpOB. IIpaBuio
napajuienenunena. Teopema O pasjIoKEHUM BEKTOpA IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. lIpsMoyronpHas cuctemMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaThl
BekTOpa. CBsA3b MEXAY KOOPAWHATAMU BEKTOPA W KOOPAMHATAMHU TOYEK. YTOI MEXKIY
BeKkTOpamu. CKaJsIpHOE NPOU3BEICHUE BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxnanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMK OOYYArOMIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIeCTBa, MPEACTAaBICHUE O MATEMaTHYECKUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUMN, TPOLICAYP IPAKIAHCKOTO
oO1iecTBa (BHIOOPHI, OMPOCHL M APYTroe), YMEHUE B3aUMOJIEUCTBOBATH C COI[MAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH ¥ HA3HAUCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpaKAaHCKOW WJACHTUYHOCTH, YBAXKEHUS K
IOPOLLIOMY M HACTOSIIEMY POCCHMCKOM MAaTE€MaTUKH, LEHHOCTHOE OTHOILIEHHUE K
NOCTUKEHUAM POCCHUICKMX MAaTEMAaTHKOB M POCCHICKOW MaTEMaTHYECKOM IIKOJIBI,
WCITOJIB30BAaHUE ITUX JOCTIKCHHUH B IPYTUX HayKaX, TEXHOJOTHSX, Chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH pOCCHUIICKOrO Hapoaa, cHOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOrO TMOBEAEHUSA, CBSI3aHHOIO C MPAKTUYECKUM



OPUMEHEHUEM JIOCTH)KEHUH HAyKU U JESITEIbHOCTbIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJa B IOCTPOEHUE YCTOMYMBOrO Oy IyILIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PELIECHUM, PACCYKIECHUN, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acIeKTaM pa3JInYHbIX BUI0B UCKYCCTBA,

5) puzuyeckoe BocMTAHME:

c(OpPMUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTHYEeCKHE 3HAHUS B MHTEpecax
310pOBOro M 0€30macHOro odOpas3a MKW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBbIO  (3I0POBOE MHTAaHHE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUH M OTIbIXA,
peryispHas pusndeckasi akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE MTPH 3aHATHUSAX
CIIOPTUBHO-03J0POBUTEIBHON 1E€ATEIBHOCTBIO;

6) TpyaoBoe BociMTaHuUe:

TOTOBHOCTb K TPYyZly, OCO3HAHUE LIEHHOCTU TPYAOIIO0US, HHTEPEC K Pa3InYHbIM
chepaMm MNpodecCUOHANbHON JAESITENbHOCTH, CBS3aHHBIM C MaTeMaTUKOM u eé
NPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyuied mnpodeccun u
pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUI0 U CAMOOOPA30BaHUIO HA MPOTSKEHUU BCEU >KHU3HHU,
TOTOBHOCTh K AKTUBHOMY YYAacCTHIO B PELIEHUU MPAKTUYECKHUX 3a/lad MAaTEMaTUYECKON
HaIIPaBJIEHHOCTH;

7) 3K0JI0OTHYEeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COLUAIBHO-
PKOHOMHUYECKUX TPOLECCOB HA COCTOSTHUE MPUPOAHOM M COLMAIBHOM Cpepbl,
OCO3HaHWE TIJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, OpUEHTalusi Ha
NPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUM Il peuleHus 3a7ad B O0JacTU OKpYKarollen
Cpelbl, IUIAHUPOBAHHWE IIOCTYNKOB M OLEHKH HMX BO3MOXXHBIX ITOCJIEICTBHMA JJIs
OKPYKarOIIEU CPEBI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOILECTBEHHOW MPaKTUKU, TOHUMaHWE MaTeMaTHYECKON HAyKH Kak
cdepbl YeIOBEYECKON ASITENbHOCTH, 3TAllOB €€ Pa3BUTHSA M 3HAYUMOCTHU JIJISl Pa3BUTHUSA
LIMBWJIN3AIIMHN, OBJIAJICHUE SA3BIKOM MATEMaTUKHM M MAaTEMaTUYECKOW KYJIbTYypOH Kak
CPEICTBOM  [O3HAHMS ~ MHpPA, TOTOBHOCTb  OCYHIECTBJISATH  IPOEKTHYIO  H
MCCJIEI0BATENBCKYIO I€ATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jijornyeckue AeiicTBHA:



BBISIBIISITh W XapaKTepHU30BaTh CYIIECTBEHHbIE IMPU3HAKK MaTEeMaTUYECKUX
00BEKTOB, MOHSATUHN, OTHOIICHUM MEXIY MOHATUAMH, (POPMYIHMPOBATH ONpPEACICHUS
MOHSTHH, YCTAaHABIMBATH CYIIECTBEHHBIN MpU3HAK KIacCU(PUKALKUU, OCHOBAHUS MIJis
0000IIEHNS U CPaBHEHUS, KPUTEPHUH ITPOBOAMMOIO aHAIN3a;

BOCIPUHUMATH, (POPMYITUPOBATH U IPEOOPA3OBHIBAThH CYKICHUS: YTBEPAUTEIbHbIC
U OTpUlATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOPEUUS B
(dakTax, MaHHBIX, HAONIONCHUSIX W YTBEPKICHUSAX, NpemIaratb KpPUTCpUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W
WHYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSTENIBHO J0Ka3aTeIhCTBA MATEMAaTHUYECKUX YTBEPXKICHHI
(mpsiMBIE W OT TPOTHBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIHI;

BBIOMpATH CrOcO0 perieHus: yueOHOM 3a/iauu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHus, BHIOUpaTh HauOoJee MOIXOAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIJIEIEHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBareibckue JeiCTBUS:

WCIIONIb30BaTh BOMPOCHl KaK HCCIIENOBATENbCKUI WHCTPYMEHT IIO3HAHUS,
(bopMyIUpPOBaTh BOMPOCHI, (PUKCUPYIOIIME MPOTUBOPEUYHE, MPOOIEeMy, YCTaHABIMUBATh
UCKOMOE€ W JaHHOe, (OpPMHpPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOIO MO3UIIMIO,
MHEHUE;

MPOBOANTH CAMOCTOSITENIFHO CIUTAHWPOBAHHBIN JKCIIEPUMEHT, MCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOOBeKTa, SIBJICHHA, IMpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO  (pOpMyJIMpOBaTh OO0OOIIEHWSI U BBIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO HAOIONCHUS, UCCIICOBaHMS, OIEHUBATH JOCTOBEPHOCTH IMOTYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3MPOBAThL BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIJIBUTATh
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBIABIIATE JeUIUTHl WHGOPMAIIMK, MaHHBIX, HEOOXOIUMBIX I OTBETa Ha
BOTIPOC | JJIsl pEIICHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB pPA3IUYHBIX TUIIOB, aHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATh HMH(POPMAIHMIO PA3TMYHBIX BHIOB U (HOpM
Ipe/ICTaBIICHNUS;

CTPYKTYpPUpPOBAaTh HMH(POpPMALIMIO, TMPEACTaBIATh €€ B pa3IMuHbIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;



OLICHUBATh HAA&KHOCTh MHPOPMALIMU MO CAMOCTOATENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKkaTHBHBIE YHHBeEpCcaJbHble y4eOHbIe JeHCTBUS

OO0menne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSAMH U
LeIsIMU OOLLEHUs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOKO TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJAY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
ITOJIyYEHHBIA PE3yJIbTaT;

B X0/l OOCYXJEHMs 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXIAaeMOW TEMBI,
po0JieMbl, pelaeMoil 3a1ayu, BbHICKA3bIBaTh HJIEH, HAllEJICHHbIE Ha MOUCK PELICHMUS,
COMOCTABIISAITh CBOM CYXICHUS C CYXACHUSAMU JPYyrUX YYaCTHUKOB JUAiora,
oOHapyXKHUBaTh pa3Inuue U CXOJACTBO MO3ULIMI, B KOPPEKTHOU popMe (hopMyInpoBaTh
Pa3HOIIIACHSI, CBOU BO3PAKEHUS;

IOPENCTABIATh PE3yNbTaThl PEIICHMS 3a7a4d, SKCIEPHMEHTa, WCCIEI0BAHMS,
IPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
MPE3EHTAlUN U OCOOEHHOCTEHN ayIUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, JITOPUTM PEIICHUS 3aJaud, BBIOMPATh CIOCOO PEIICHUS C
Y4ETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTE/JIEKT:

BJIQJIETh HABBIKAMU TMO3HABATEIBLHOM peQIEKCHUM KaK OCO3HAHUSI COBEPIIAEMBbIX
JNEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, WX pe3yJbTaTOB, BIAJIETh CIOCOOaMU
CaMONPOBEPKHU, CAMOKOHTPOJISL MPOLECCa U Pe3yibTara PElICHUS MaTeMaTHYeCKON
3a7a4u;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOIYT BO3HHMKHYTH IPU PEIICHUM 3aJ]1a4H,
BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yybTaTa 1M W YCIOBUSM, OOBSCHATH MPUYUHBI
JTOCTIDKCHUSI WM HEJOCTIDKCHUSI Pe3yJbTaTOB JCSATEIBHOCTH, HAXOJUTh OIIMHOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIBHOCTD:

NOHUMATh M HCIOJb30BaTh MPEUMYLIECTBA KOMAHAHOM WM HHAMBUIAYAIbHOU
paboOTHI MpU penieHnr y4eOHBIX 3a7a4, TPUHUMATh IeIh COBMECTHOU JCSTEIHHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOThl, pacmpenensTh BUILI PadoT,
JIOTOBAapUBaThCA, OOCYXKAaTh MPOLECC M pe3yiabTaT paldoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJEH;



y4acTBOBaTh B TpyHmoBbIX ¢dopmax padboTel (00CykaeHus, oOMEH MHEHHH,
«MO3TOBBIC MITYPMBD» M HHBIC), BBITOJHATH CBOIO YacTh PaOOTHI M KOOPIAHMHHPOBATH
CBOM JICUCTBUA C JIPYTUMH WICHAMH KOMaHJbl, OIICHMBATh KAY€CTBO CBOETO BKJIAJa B
oOIui MPOIYKT MO KPUTEPHUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaromuicss HAyquTCs:

CBOOO/IHO ONEpUPOBATh OCHOBHBIMU MOHATHUAMU CTEPEOMETPUU NPU PELLICHUU
3a/1a4 U NPOBEICHUU MAaTEMAaTUUECKUX PACCYKICHUM;

IIPUMEHATh AKCUOMBI CTEPEOMETPUU MW CIEACTBUA W3 HHUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4;

KJIaCCU(PUIIMPOBATh B3aMMHOE PpACIOJIOKEHUE TPSIMBIX B IPOCTPAHCTBE,
IIJIOCKOCTEN B IIPOCTPAHCTBE, MPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;
CBOOO/IHO OINEpPUPOBATh MOHATHSIMH, CBSI3aHHBIMU C yIiaMH B MPOCTPAHCTBE:
MEK1y IPSIMBIMU B IPOCTPAHCTBE, MEXAY MPSAMOU U INIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;
CBOOO/ZIHO pacmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPDAaHHUKOB  (IIpU3Ma,
nupaMua, NpsIMOYroJbHBIN Napajuiesenumnes, Kyo);

KJIaCCU(PUIIMPOBATH MHOTOIPAHHHKH, BBIOMpAs OCHOBaHMS TSI
KJIacCU(PUKaLUK;
CBOOOJHO  ONEpUPOBaTh  MOHATHSIMH,  CBSI3aHHBIMM  C  CEYEHUEM

MHOTOI'PaHHHUKOB INIOCKOCTBIO;

BBINIOJIHATH IApAJUIEbHOE, LUEHTPAIBHOE U OPTOTOHAIBHOE MPOEKTHUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJIHATh U300paKeHHs (PUTYP HA IIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAaHHUKOB PA3JMYHBIMH METOJIAMHU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD: BUA
CBEpXY, COOKY, CHU3Y;

BBIUUCIIATH IUIOMIAU TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHUpaMHUAa),
r€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (hopMyIT;

CBOOOJIHO ONEpPUPOBAThH MOHATUSMU: CUMMETPHS B POCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;
CBOOOZIHO ONEpUpPOBaTh MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M|
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINOJIHATH IEHCTBUS HaJl BEKTOpaMy;

pemath 3ajayd  Ha JI0Ka3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLIEHUH U
HaxXO0X/JE€HUE T€OMETPUYECKUX BEIMYMH, MPUMEHSS WU3BECTHBIE METOIbI MpHU
pElIEHMM MaTEeMaTUYEeCKUX 337ad [OBBILIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;



OPUMEHATh  IPOCTEHIIME  IMPOTrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1ay;
U3BJIEKaTh, MpeoOpa3oBbIBATh W  HHTEPIPETHUPOBATH HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTYypax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaXx;

OPUMEHATh NOJyYEHHbIE 3HAHUS Ha MPAKTUKE: CPABHMBATh U aHAJIU3UPOBATh
peaJIbHbIE CUTYyallud, NMPUMEHATh W3YUYEHHbIEC IOHATUS B IIPOLIECCE IOMCKA
pelleHrsT MaTeMaTH4eCKH CQPOPMYIUPOBAHHON MpPOOIEMBI, MOAETUPOBATH
peanbHbIE CUTYALMH HA SI3bIKE TEOMETPUH, UCCIIET0BATh OCTPOCHHBIE MOJIEIN
C HUCIOJIb30BAaHUEM TI'€OMETPUUYECKHUX IMOHATUH W TEOpEM, ammapara aiareOpsl,
peniaTh IPAKTUYECKUE 3a7a4d, CBSI3AHHBIE C HAXO0XKICHHEM TI'€OMETPUYECKHX
BEJINYMH;

MMETh MPEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TE€OMETPUU KakK
COCTaBHOM yacTu (hyHAaAMEHTA pa3BUTHUS TEXHOJIOTUM.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

KosmuecTBo yacos JJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

HaunmenoBanue

pa3aesioB H TeM B Kourpoububie IIpakTHyeckue
cero
NPOrpaMMblI padoThI padoThI

BBenenue B
A 23 1
CTEPEOMETPHUIO

Bzanmnoe
PacCIIOIOKEHNE
NpsIMBIX B
MIPOCTPAHCTBE

[TapannenbHOCTD
MPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

[lepneHAUKYISIPHOCTD
IPSIMBIX U

P . 25 1 1
IIJIOCKOCTEN B

IIPOCTPAHCTBE

VYriel U paccTOsHUS 16

MHororpasHuKu 7

BekTtopsl B
MPOCTPAHCTBE

12 1

[ToBTOpEHME,
000011IEHNE U




CHUCTEMAaTHU3ALN
3HaHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

JlaTa

Becer Konrpoabsn  IIpakTnyeck  HM3Yy4eH
0 ble padoThI ue padboTsbl us

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibH
ble pecypchl

OcHOBHBIE
MpaBuIia
M300paKeHUs Ha
pUCYHKE
IJIOCKOCTH,
napajuieIbHbIX
MIPSMBIX
(oTpe3koB),
CEpEIMHBI OTPE3Ka

Ilonsitust
CTepEeOMETPUHU:
TOYKa, Mpsimas,
MJIOCKOCTB,
MPOCTPAHCTRO.
OcHoOBHBIE
MpaBwJIa
M300pakeHus Ha
pPUCYHKE
TJIOCKOCTH,
napayuienbHbIX
MPSIMBIX
(oTpe3koB),
CepeHBI OTPE3Ka

Ilonsatus:
IepeCeKaroIIecs
MIOCKOCTH,
TepeceKaroImecs
npsiMas u
IUIOCKOCTE;
MOJYTPOCTPAHCTB
0

IlonsaTus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKaronmecs
npsMasi u




MIJIOCKOCTB;
MOJIYIPOCTPAHCTB
0

MHOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBI
X ¢uryp,
HECYLIECTBYIOIIUX
00BEKTOB
MHoOrorpaHHukKH,
n300pakeHUE
MPOCTEUIIINUX
MIPOCTPAHCTBEHHBI
x Guryp,
HECYLIECTBYIOIUX
00BEKTOB
AKCHOMBI
CTepEeOMETPUU U
TIEPBBIE CIIECTBUS
W3 HUX

AXCHOMBI
CTEPEOMETPUU U
TIEPBBIE CIIECTBUS
W3 HUX

AKCHOMBI
CTEPEOMETPUU U
TIEPBBIE CIIEICTBUS
u3 HuXx. CrocoObl
3aJlaHus IPSIMBIX U
MIOCKOCTEH B
MPOCTPAHCTBE.
O0o03HaueHUS
MPSAMBIX U
MIOCKOCTEH

10

N306paxenue
CEYECHMI
MUpaMU/IbI, KyOa u
MPU3MBI, KOTOPBIE
MIPOXOJAT Yepe3
ux péopa.
N3o0pakenue
nepeceueHust




11

12

13

MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpaimiBanue
MTOCTPOCHHBIX
CEUYEHUM pa3HbIMU
LBETaMH

N3obpakenue
CEUYCHMI
MUpaMHIbl, KyOa U
MIPU3MBI, KOTOpBIE
MIPOXOJST Uepes
ux péopa.
N3obpakenue
MIePECCUCHHUS
MOJIY4E€HHBIX
IIJIOCKOCTEM.
PackpamuBanne
MTOCTPOCHHBIX
CeUeHUH pa3HbIMU
[BETaMH

N300pakenue
CEYCHUI
UpaMU/Ibl, KyOa 1
IIPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3
ux péopa.
N306paxenue
nepeceyeHust
MIOJIyYE€HHBIX
IIJIOCKOCTEMN.
PackpamBanue
IIOCTPOEHHBIX
CEYECHUI pa3HbIMHU
1[BETaMU

N3o0pakenue
CEUYEHUI
MUPaMUJIbI, Ky0a u
IIPHU3MBbI, KOTOPBIC
MIPOXOJIAT Yepes
ux péopa.
N3obpaxenune
nepeceueHust
MOJIYUYCHHBIX




14

IIJIOCKOCTEM.
PackpaimiBanue
MIOCTPOCHHBIX
CEUYEHUM pa3HbIMU
1[BETaMU

Meton cnenoB id

MTOCTPOEHUS
CeueHUU

15

16

17

MeTton CiIeoB s
MOCTPOEHUS
CCUCHHI.
CsoiicTBa
NepeceueHui
MPSMBIX U
IUIOCKOCTEH

MeTton CIeoB s
MOCTPOEHUS
CEUYCHMH.
CsoiicTBa
IepeceueHu i
MPSIMBIX U
IUIOCKOCTEH

ITocTpoenue
CEYCHU B
nupamuze, Kyoe
110 TPEM TOYKaM
Ha pEOpax.
Cosnanue
BBIHOCHBIX
yepTexKen U
3alKCch H1aroB
IIOCTPOEHHUS

18

[TocTpoenne
CEYECHU B
nupamuze, Kyoe
10 TPEM TOUYKAM
Ha p&Opax.
Coznanue
BBIHOCHBIX
yepTexen u
3aluCh 11aroB
MTOCTPOEHUSA

19

ITocTpoenue




20

21

22

CEYEHUI B
nupamu/ie, Kyoe
0 TPEM TOUKaM
Ha péOpax.
Co3pnanue
BBIHOCHBIX
yepTexen u
3aluch 11aroB
MOCTPOEHUS

[Toctpoenue
CEYEHUIl B
nupamue, Kyoe
0 TPEM TOYKaM
Ha pEOpax.
Co3nanne
BBIHOCHBIX
yepTexen u
3aMuch 11aroB
MOCTPOCHUS

IToBTOpEeHUE
MJIAHUMETPUU:
Teopema o
IIPONIOPLIOHAIIBH
BIX OTpE3Kax.
[Tonobue
TPEYTrOJILHUKOB

IToBTOpEeHUE
MJIAHUMETPUU:
Teopema
Menenas. Pacuersl
B CCUCHUAX Ha
BBIHOCHBIX
YepTeKax.
Ucropus pazButus
MJITAHUMETPUHU U
CTEpPEOMETPUU

23

KoHntponbHas
pabota "AKCHOMBI
CTEpEOMETPUH.
Ceuenus"

24

Bsaunmuoe
pacroyioXeHue
HpHMbIX B




25

MPOCTPAHCTBE.
CxkpeuuBaromuecs
MpsIMBIE.
[Ipusznaku
CKPEITUBAIOIINX CS
MPSIMBIX.
[TapamiensHbie
MpsIMbIE B
MIPOCTPAHCTBE

Teopema o
CYIIIECTBOBAHUH U
€JIMHCTBECHHOCTH
IpsAMOM
NapajuIeIbHON
JTAHHOU MPSIMOiA,
MPOXOSIIEH
4yepe3 TOUKY
MPOCTPAHCTBA U HE
Jexanei Ha
JAHHOM NPSIMOM.
Jlemma o
TepeceueHN
napajuieIbHbIX
MPSMBIX
IUIOCKOCTBIO

26

27

[TapannensHOCTH
TpeX MpPSIMBIX.
Teopema o Tpéx
NapajuIeIbHbIX
npsAMBbIX. Teopema
0
CKPEIMBAIOIINXCS
MPSIMBIX

[TapamnensHoe
MIPOEKTUPOBAHHUE.
OcHoOBHBIE
CBOMCTBA
napaieIbHOTO
MIPOEKTUPOBAHHS.
N3obpaxkenune
pasHbIX GUTYp B
napajuIeIbHON
MPOSKIINH




28

29

30

31

entpanbHas
MpOoeKIUsA. Yo ¢
COHAINPABJICHHBIMU
CTOpPOHaMU. YT0JI
MEXIy NPSMbIMU

3amauu Ha
JI0Ka3aTeIbCTBO U
HCCIIEIOBAHUE,
CBSI3aHHBIE C
pacrojIoKeHUEM
Hp?[MI:IX B
MIPOCTPAHCTBE

[TousTus:
napajuieJIbHOCTh
NpAMON 1
IJTIOCKOCTH B
MPOCTPAHCTBE.
[Ipu3nax
IapajuIeIbHOCTH
psIMOM U
IJIOCKOCTH.
CaoiicTBa
MapajieIbHOCTH
MpsIMOM U
TTOCKOCTH
I'eomerpuueckue
3a/1a4u Ha
BBIYHMCIICHHUE U
JTI0Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapajuIEIbHOCTHIO
MIPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenne
CeUeHus,
MIPOXOJISIIETO
4yepes NaHHYIO
MpsIMYIO Ha
yepTexe u
NapajieIbHOTO
JIPYTOU NPSMOMN.
Pacuér




OTHOIIEHUH

33

34

35

[TapannensHas
MIPOCKIINA,
MIPUMEHEHHUE st
MOCTPOEHUS
ceueHmi Kyda u
napajuiesienunesa.
CaoiicTBa
napajuiefienuneaa
Y TIPU3MBI

[TapamiensHbie
IUIOCKOCTH.
[Tpuznaku
MapasieIbHOCTH
JIBYX IJIOCKOCTEMN

Teopema o
NapajuieIbHOCTH U
€MHCTBEHHOCTH
IIJIOCKOCTH,
MIPOXOALLIEH
yepes3 TOUKY, He
MIPUHAJUIEIKALLYEO
JTAHHOW TNIOCKOCTH
U CIIEJICTBUS U3
HEeE

36

37

CsoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
MapajuieIbHOCTH
MPSIMBIX
nepecevyeHus: npu
MepeceyeHnu ABYX
napajuieIbHbIX
IUIOCKOCTEH
TpeThen

CBoiicTBa
napauIeTbHbIX
IJIOCKOCTEM: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKJIIOYEHHBIX
MEXITY




38

39

napajuieaTbHbBIMU
IJIOCKOCTSIMU; O
nepeceyeHun
MPSAMOM C IBYyMS
napajyuieTbHbIMU
IIJIOCKOCTSIMU

[ToBTOpEHwMe:
TeopemMa
[Tudaropa Ha
TUIOCKOCTH

[ToBTOpEHuUeE:
TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

40

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJuiesenuresa

41

Brraucnenue aiuvH
OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM

Mapajieenumesie

42

[Iepnenukynsapao
CTb IIPSIMOM U
IIJIOCKOCTH.
[Ipu3nak
MEPIEHIUKYISIPHO
CTH IIPSIMOU U
IIJIOCKOCTH

43

44

[lepnenqukynsapHo
CTh IPSIMOH U
IIJIOCKOCTH.
IIpusnax
MEPIEHUKYIISIPHO
CTH IIPSIMOU U
IIJIOCKOCTH

Teopema o
CYLIECTBOBAHHUHU U
€IMHCTBEHHOCTH
IIPSIMOM,
MPOXOIALIEH
4yepes3 TOUKY
IIPOCTPAHCTBA U
MEPIECHIUKYIAPHO




¥ K INIOCKOCTH

45

46

47

48

IInockoctu u
MepHEHIUKYISIPHBI
€ UM TIpSIMBIC B
MHOT'OTpaHHUKAX

[InockocTtn n
MEepIEHIUKYISIPHBI
€ UM TIpsSIMbIC B
MHOT'OTpaHHUKAX
[lepnienaukynsip u
HAaKJIOHHAs.
ITocTpoenue
MepHeHIUKYIsIpa
13 TOYKU Ha
MPSIMYIO
[lepnenaukynsp u
HAaKJIOHHAs.
[TocTpoenne
MepHeHIUKYIsIpa
W3 TOYKU Ha
MIPSIMYIO

49

50

51

52

Teopema o Tpéx
MEepIEeHIUKYIIApax
(npsimast u
oOpartHas)

Teopema o Tpéx
MEPIIeHIUKYIIIpax
(npsimast u
oOpatHas)

Yron mexny
CKpEUIBAIOIIUMH
Csl IPSIMBIMH

ITouck
NepHEHIUKYISIPHBI
X TIPSIMBIX C
IIOMOIIILIO
MePIEH UK YISIPHBI
X IUNIOCKOCTEH

53

OproronanbHoe
MIPOEKTHUPOBAHNE

54

[Toctpoenue
CeYeHHH KyOa,




55

MIPU3MBI,
MPaBUJIbHON
MIUPaMHUJIBI C
MTOMOLIBIO
OpPTOTOHAJIBHOMI
MPOCKLIUU
[Toctpoenue
CeYeHHH KyOa,
MIPU3MBI,
MPaBUJIbHON
MIUPaAMUIBI C
TTOMOIIIBIO
OPTOTOHAJILHOU
MPOCKIIUU

56

Cummertpus B
IIPOCTPAHCTBE
OTHOCHTEIIBHO
IIJIOCKOCTH.
[Inockoctn
CUMMETpUH B
MHOT'OTPaHHUKAX

57

[Ipu3nak
MEPIEHIUKYISIPHO
CTH IIPSIMOU U
IIJIOCKOCTH KaK
CIIEJICTBUE
CUMMETPUU

58

59

[IpaBunpHbIE
MHOTOTPAHHUKH.
Pacuér
paccToOsAHUM OT
TOYKHU 10
IIJIOCKOCTH

[IpaBunpHbIE
MHOTOT'PAHHUKH.
Pacuér
paccToOsAHUM OT
TOYKHU 10
IIJIOCKOCTH

60

CnocoObl
OITYCTUTH
MEPIEHAUKYIISAPBI:
CI/IMMeTpI/IH, CcABUI




TOYKH IO
napasuiebHON
MpAMOit

61

CnBur o
HelapajuleIbHON
IIPSIMOH,
W3MEHEHUE
paccTosHu

62

KontposbHas
pabota "B3aumnoe
pacrosoxxeHue
MPSIMBIX U
IIJIOCKOCTEN B
npocTtpaHctae"

63

64

65

66

67

IToBTOpEHME: yroa
MEXIY IPSAMBIMU
Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TpEYroJIbHUKE,
TeopeMa
KOCHHYCOB

IToBTOpEHME: yroa
MEXIY
CKpELIUBAIOIIUMHU
CA IPpSAMBIMUA B
IIPOCTPAHCTBE

I'eomerpuyeckue
METOBbI
BBIYHUCIICHUA yIJIa
MEXy NMPSIMBIMHU B
MHOT'OTPaHHUKAX

JIByrpaHHBIN yroOJIL.
CaoiicTBO

JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yria
[lepnenukynspH
b€ IUNIOCKOCTH.
CBolicTBa B3aUMHO
NEPIEHIUKYIISPHBI
X IUIOCKOCTEN

68

IIpusnax
MIEPIEHUKYIISIPHO




69

70

CTH MJIOCKOCTEH;
TeopeMa o NpAMoit
IepecevyeHus AByX
IJIOCKOCTEH
MEePIEHIUKYISIPHBI
X TpeTben
MIJIOCKOCTH

[IpsimoyronbHbIN
napasuiesienumnesn;
KyO; U3MepeHus,
CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiesienuneaa

Teopema o
JUaroHanu
MPSAMOYTOJIBHOTO
napajuienenunea
U CIIEJICTBUE U3
HeE

71

CrepeomeTrpuueck
HC U MMPUKITAOHBIC
3aJ1auu, CBSI3aHHbIC
CO B3aUMHBIM
pacnoaoKeHneM
IPSMBIX U
IJIOCKOCTH

72

73

[ToBTOpEHME:
CKPEIIHMBAOIINECS
MpsMBbIE,
rapasiebHbIE
ILIOCKOCTH B
CTaHJIapTHBIX
MHOT'OIpaHHUKaX
[Tapa
MapajieabHbIX
IUIOCKOCTEH Ha
CKPEILLIHMBAOIINXCS
MIPSIMBIX,
paccTosiHue
MEXKITY
CKpEIIMBAIOIIMMU
Cs IPSMBIMU B
MPOCTBIX




CUTyaluiIx

74

Paccrosnue ot
TOYKH JI0
IUIOCKOCTH,
paccTostHuE OT
IpsIMOH 10
IUIOCKOCTH

75

76

Beruucnenue
paccTossHui
MEXKIY
CKpELIMBAIOIIHAMHU
Csl IPSAMBIMHU C
IIOMOUIBIO
NEPIECHIUKYIIPHO
1 IIJIOCKOCTH
TpéxrpanHbIi
yroJl, HEPaBEHCTBA
JUISL TPEXTPAaHHBIX
yriioB. Teopema
[Tudaropa,
TEOPEMBI
KOCHHYCOB U
CUHYCOB JUIs
TPEXTPAaHHOIO

yria

77

OneMeHTBI
chepuyeckoin
T€OMETPHUU:
reoIe3NIECKHE
JIMHUU Ha 3emiie

78

79

80

KoHntponbHas
pabota "VYribl u
paccrostHus"

CucreMaTu3anus
3HAaHUM
"MHOrorpaHHuK u
€ro DJIEMCHTHI"

IInpamua. Buast
MIAPaAMU/L.
IIpaBunbHas
nupamuaa

81

IIpusma. Ilpsamas u
HAaKJIOHHAs




MIPU3MBL.
[IpaBunbHas
npu3mMa

82

[Ipssmoint
napaulelenumnen,
IIPSIMOYTOJIBHBIN
napajuleJenunesn,
KyO

83

Beinykisie
MHOTOTPaHHHKH.
Teopema Ditnepa

84

Brimykmnsie
MHOT'OTPaHHUKHU.
Teopema Ditnepa.
[IpaBunbHbIE U
II0JIyTIPAaBUIIbHBIE
MHOTOTpPaHHUKHU

85

86

87

KoHntposbnas
pabora
"MHororpaHHuku"

Ilonstue BekTopa
Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

Cymma BEKTOpOB

88

89

90

Pa3znocth
BEKTOPOB
IIpaBuio
rapajuiesenuIe1a
YMHOXEHHE
BEKTOpA Ha YUCJIIO

91

Paznoxenune
BEKTOpa 1o 0azucy
TpEX BEKTOPOB, HE
JIeXKAIUX B OJHOM
IUIOCKOCTH

92

CkansipHoe
MIPOU3BEICHNE

93

Brruncnenue yria
MEK1y BEKTOpaMu
B IIPOCTPAHCTBE

94

IIpocreiimue
3a/1a44 C




BEKTOpaMH

[Ipocreiimue
95 3a/1a4u ¢
BEKTOpaMH

[Ipocreiimue
96 3a7a4y C
BEKTOPaMH

[Ipocreiimue
97 3a7a4d C
BEKTOPaMH

O0600611eHE U
98 CUCTEMATU3ALUSA
3HaHUHU

O0600611eHE U
99 cCUCTEMATU3ALUSA
3HAHUH

Htorosas
100 KOHTPOJIbHAS
paborta
Htorosas
101 = koHTpoIBHAA
pabota

O0o006111EHE U
102 CHUCTEMATHU3aIHA
3HaHUH

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

102




YUYEBHO-METO/JNYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

* Matemaruka: ['eometpusi, 11 knacc/ [lotockyes E.B., 3saBuu JI.W., O6mecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

* Maremaruka. ['eomerpus, 11 knace/ Mepsnsk A.I'., Homuposckuii 1.A., [lonskos
B.M.; nox penakuueii [Togonsckoro B.E., O6miecTBO ¢ orpaHuYeHHOM
oTBeTcTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-T'PA®»; AkiimonepHoe
obmiectBo «M3aarenscTBO «IIpocBenienne»

I'eomeTpust. 10-11 knaccel: yueO. 11 o011e00pa3oBart. yUpekIeHHi: 0a30BbIN U
npodui. ypoBuu / JI.C.Atanacss, B.®.byty3os, C.b.Kagomues u np. - M.:

[Ipocsemenune

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1
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