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IHOACHUTEJIBHASA 3AIINCKA

['eometpust siBnseTcs OAHUM U3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oOmiero oOpa3oBaHus, TakK KaK OOECHEYMBAET BO3MOXKHOCTh HW3YYCHUS
JUCIUIUIMH ~ €CTECTBEHHO-HAyYHOW  HAMpaBJIEHHOCTH W MPEIMETOB
TYMaHUTApHOTO UK. [IoCKONBbKY JIorudeckoe MbIIUIeHHE, PopMUpyeMoe Mpu
U3yYeHUH  OOYy4alolMMUCS  TOHSATUHUHBIX  OCHOB  TE€OMETpPUH,  IPHU
JI0Ka3aTebCTBE TEOPEM M MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN MTPU
PEIICHUH T€OMETPUYECKUX 3aJ1ay, YMEHHUE BBIABUTATh U OMPOBEPraTh TMIIOTE3bI
HEMOCPEJICTBEHHO MCIOJB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (DPU3MYECKUX 3a7ad.

Ilenb ocBoeHus mporpaMMbl yueOHOTO Kypca «l['eomerpus» Ha
yriyONEHHOM  YpPOBHE —  pa3BUTHE HHIMBHIYAIbHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsi Mpu W3YYEHUU TEeOMETPHH, KaK COCTAaBJISIONIEH MpeIMETHOMN
obnactu «Marematuka U uUHOpMaTHKa» dYepe3 obOecreueHrne BO3MOKHOCTH
NpPUOOPETEHHUST U UCIOJIb30BaHUsl Oojiee IIyOOKMX FeOMETPUUYECKHX 3HAHUU U
NCUCTBUN, CHEIU(PUYHBIX TEOMETPUHM, M HEOOXOAUMBIX I YCIEIIHOTO
npodeccoHanbHOTO  O0pa3oBaHUs,  CBSA3aHHOTO € HMCIOJb30BaHUEM
MaTEMaTUKH.

[IpuopuTeTHBIMU 3aa4aMu Kypca T€OMETpUH Ha YriyOJIEHHOM YPOBHE,
PACHIMPSIONIMMH M YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCSI:

pacIHIMpeHnue MPEACTABICHUSI O TEOMETPUH KaK 4acTH MUPOBOM KYJIbTYpPbI
1 GOpMHUPOBAHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIINM MUPOM;

(dbopmHpoBaHUE TPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UTypax Kak o
BAXHEHIITMX MAaTEMaTUYECKUX MOJIEISAX, MO3BOJISIONIMX OMUCHIBATH U U3y4aTh
pa3Hble SIBJICHUS OKPYXKAIOIIEr0 MHUpa, 3HAHUE MOHATUHHOrO amnmapara Io
pazneny «CtepeomeTpus» yaeOHOTO Kypca reOMETPHH;

dbopMHpOBaHUE  yYMEHHUS  BIIaJIeTh  OCHOBHBIMH  TMOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX U UX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn U yMEHHE WX MPUMEHSATh, YMEHUSI JOKA3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHAAPTHBIE CIIOCOOBI PEIICHHUS 33714,

dbopMHpOBaHUE YMEHHUS pACIO3HABaTh Ha YepTekaxX, MOJEIAX U B
pealbHOM MHUPE MHOTOIPAHHHKM H Tejla BpalleHHs, KOHCTPYHPOBAThH
reOMETPUYECKUE MOJICIIN;

dbopmupoBaHue MOHUMAaHUS BO3MOKHOCTH aKCHUOMAaTHUYECKOTO
MOCTPOCHUSI MaTeMaTHYECKUX TeOopHi, (HOPMUPOBAHHE TMOHUMAHUSA POJIU
aKCHMOMATHUKH MPHU MTPOBEICHUH PACCYKICHUN;

dbopMHUpoOBaHUE YMEHUS BJIAJIETh METOJAMH JIOKA3aTEIbCTB U AJITOPUTMOB
pElIeHHs, YMEHUSI UX MPUMEHSATh, IPOBOJUTH OKA3aTeNIbHBIE PACCYKIICHUS B
XOJIe¢ PEIICHHs] CTePEOMETPUYECKUX 3a7a4 M 3a7a4 C M[PAKTHUYECKUM
cojepkanueMm,  (opMHUpOBaHHWE  TIPEACTAaBICHHS O  HEOOXOJIUMOCTH
JI0Ka3aTeNbCTB TMpPU OOOCHOBAHMM MATEMAaTHYECKUX YTBEPKICHUM U POJU
aKCHMOMATHKH B MPOBEJICHUU JCTYKTUBHBIX PACCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE MHTEIUICKTYaIbHBIX W TBOPYECKUX

crocoOHocCTeM oOyuarommxcs, MO3HaBaTEIbLHOMN aKTUBHOCTH,
MCCIICJIOBATEIILCKAX YMEHUH, KPUTUIHOCTH MBIIIICHUS, HHTEPECa K H3yUEHUIO
TCOMETPHH;

dhopmupoBaHue (byHKITMOHATBHOM I'PaMOTHOCTH, peJIeBaHTHOM

F€OMETPUM: YMEHHUs PACHO3HABATH MPOSIBICHUS T'€OMETPUUYECKUX IOHATUM,
O0OBEKTOB M 3aKOHOMEPHOCTEHW B PEAIbHBIX KU3HEHHBIX CHUTYaAllUAX W IPHU
WU3YYCHUH JIPYTUX YYEOHBIX TMPEAMETOB, IMPOSIBICHUS 3aBUCUMOCTEH U
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3aKOHOMEpPHOCTEH, MOJEIUPOBAHUSI pEalTbHBIX CHUTyallud, HCCIEAOBAHUS
MOCTPOCHHBIX MOJIeJIeH, MHTEPIIPETAIIMU TTOJIYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIIbHBIMU JIMHUSIMU y4eOHOro Kypca «l'eomeTpusi»
B 10-11 xmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukn», «Tena BpameHus», «BeKTOppl HW KOOpPAWHATHI B
POCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «YyMETh ONEPUPOBATH
HOHSITUSIMI», PEICBAHTHBIMU I'€OMETPUH Ha yTIyOJIEHHOM YpOBHE OOyYEHHUS B
10—11 kmaccax, OTHOCHTCS KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca,
a (¢GopMHUpOBaHUE JIOTHYECKUX YMEHUWM pacHpeliensieTcss He TOJbKO IO
colepKaTelibHbIM JIMHUAM, HO HW 10 Tojmam oOyuenusa. CoxaepxaHue
oOpa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pE3yJibTaTaM OCBOCHHS
denepanbHON pabouell MporpaMMbl, paclpeleS€éHHBIM MO rojgaM OO0y4YeHHs,
CTPYKTYPUPOBAaHO  TakuMm  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
NPUHIIMITHAIBHBIM BOIIPOCAM OOyYaroIIfecs: 00palaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OpPraHW30BaTh OBJAJICHUE TEOMETPUUYECKUMH TOHATUSIMH U
HaBbIKAMM TIOCJICJIOBATEIbHO M TOCTYIATEIbHO, C COOJIOJICHUEM MPHUHIIUIA
PEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYaTh B  OOIIYI0 CHCTEMY
T€OMETPUYECKUX TMPEACTABICHUN OOyYaronuxcs, pacmupsisi U yriyosss eé,
o0Opa3ys MpoYHbIe MHOKECTBEHHBIE CBA3H.

[lepexo K M3y4EHUIO TEOMETPUU HA YTIyOIEHHOM YPOBHE TTO3BOJISIET:

co3garh ycioBus i guddepeHnranu  00y4deHUs, IOCTPOCHHUS
UHAUBUIYATbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEeUUTh YIiyOJIEHHOE
U3y4YeHHE T€OMETPHUH KaK COCTaBJIstoIIeH yueOHoro nmpeamera «MaTemaTukay;

MOJIFOTOBUTHh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YUYEHUS MAaTEMaTHUKH C
y4uéTom BbIOOpa Oyayiiei npodeccuu, odecrieunBas IPEeEeMCTBEHHOCTb MEXKTY
oO1uM U podeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOinEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Henento), B 11 kiracce —
102 gaca (3 yaca B HeCIIO).
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COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM TMOCTPOCHHH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacrionokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
napajuleibHble M CKpelmuBaromuecs npsmble. [Ipu3Haku CKpemmBaromuxcs
npsMbIX. [lapamienbHOCTH HOPSMBIX M IUIOCKOCTEW B MPOCTPAHCTBE:
[apajuleibHbIE MPsSMbIE B IPOCTPAHCTBE, MAPAJUICIBHOCTH TPEX MPSIMBIX,
[apaJuIeIbHOCTh MNPSIMOM M IUIOCKOCTU. [lapamnenbHoe U LEHTpaIbHOE
pOEKTHpOBaHue, n300paxenue Guryp. OCHOBHBIE CBOWCTBA MapauieIbHOTO
npoekTupoBanus. M3o0paxkenue ¢uryp B mapamieqbHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAMM, YTOJl MEXAY MPSMBIMU B HPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEW:  MapajuleibHBIE  IJIOCKOCTH,  CBOMCTBA
napajuieNIbHBIX IUIocKocTei. IIpocTeiiue mnpocTpaHCTBEHHBIE (UTYpHl Ha
IJIOCKOCTH: TE€TPA3IP, NMapaJICIICIUIIE], IOCTPOCHUE CEYECHUM.

IlepneHAUKYISAPHOCTD NPSMOU U ITIOCKOCTH: NEPIEHAUKYIISIPHBIE NPSIMbIE
B IIPOCTPAHCTBE, MPAMBIE NApaUICIbHbIC U IMEPIEHAUKYIISIPHBIE K IIJIOCKOCTH,
IIPU3HAK [EPHEHIUKYISPHOCTH IPSAMOM M INIOCKOCTH, TEOpEMa O IPAMOUN
NEPIICHAUKYJIIIPHOU IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
IlepneHauKynssp ¥W HAKJIOHHBIC: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH,
pacCTOsIHME OT MPSMOM JO IUIOCKOCTH, MPOEKIHsS (UTypbl Ha ITUIOCKOCTb.
IlepneHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK IEPIEHAUKYJSIPHOCTH JBYX
mIockocTer. Teopema 0 TpEX NEPHEHAUKYIIAPAX.

YTl B IPOCTPAHCTBE: YroJl MEXAY NMPSIMOU U INIOCKOCTBIO, IBYIPAHHBIN
yroj, JUHEHHBIM YTOJI JIBYIPAHHOTO yrja. TpEéXTpaHHbII M MHOTOTPAHHBIC
yribl. CBOMCTBA IUIOCKUX YTJIOB MHOTOrpaHHOro yria. CBOHCTBa IJIOCKUX U
JNBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yrya. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKHu

Buapl MHOTOrpaHHUKOB, pa3BEPTKa MHOrOrpaHHuKa. [Ipusma: n-yronapHas
npu3Ma, MpsMas W HAKJIOHHAs TPHU3MbI, OOKOBass M TIOJIHAA TOBEPXHOCTh
npu3Mbl. [lapamtenenunesn, mpsaMOyTroJbHBIN NMapaICICIUIIE] U €r0 CBOMCTBA.
Kparuaiiiine mnyTd Ha MOBEPXHOCTM MHOTOrpaHHuKa. Teopema OJinepa.
IIpocTpanctBenHass Teopema Iludaropa. Ilupamuma: n-yroibHas mnupamuia,
npaBwibHas U yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHEl
[IPaBWIbHOM NUpaMuibl. [IpaBuibHbIE MHOIOTPAHHUKU: NPABUJIbHAS MPU3MA U
[IpaBWIbHASL NUpaMHUa, NPAaBWIbHAs TPEYrojbHAas NMUPAMUIA U NPABUIIBHBIN
terpa’dap, KyO. IlpencraBieHue o NpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
OOAECKAdAP U UKOCAP.

Boluucienne »1€MEHTOB MHOTOIPAHHHMKOB: pEOpa, AMaroHai, YIJIbL.
[Tmomans OOKOBOW IMOBEPXHOCTH W IOJHON IOBEPXHOCTH MPSIMOU TPHU3MBI,
IJIOIIAIb OCHOBAHUM, TeopeMa O OOKOBOH ITOBEPXHOCTH IPSMOU IPU3MBI.
[Tmomans OOKOBOW TOBEPXHOCTH W TOBEPXHOCTH MPABHJIBHOW IHPAMMIBI,
TeopemMa O IUIOIIAAN YCEUYEHHOU TUPAMU/IBI.

CummMmeTrpuss B MPOCTPAHCTBE. JIEMEHTHl CUMMETPUU MPABHIbHBIX
MHOTOTpaHHUKOB. CHUMMETpHSI B NPaBWIbHOM MHOIOTPAHHUKE: CUMMETPUS
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napajuiesieunea, CUMMETPUSI MPABUJIbHBIX IPU3M, CUMMETPHUS MPABHIbHOM
UpPaMU/IbI.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOpPbI KOJUIMHEAPHBIC, COHAMNPABJIEHHBIE W MPOTUBOMOJIOKHO
HAlpaBJICHHbBIE BEKTOpPbl. PaBEHCTBO BEKTOpPOB. JIeMCTBUS C BEKTOpaMu:
CJIO’)KEHHE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXKEHHE
BeKkTOpa Ha uMcio. CBOHCTBa CIOXKEHHS BEKTOpOB. (CBOWCTBA YMHOMXEHUS
BeKTOpa Ha yuciuo. lloHdarme  koMrmuiaHapHele  BekTOpbl.  [Ipu3Hak
KOMIUIAaHApHOCTH TpEX BekTopoB. IlpaBuno mnapamnenenunena. Teopema o
Pa3JI0KEHUHU BEKTOpa 10 TPEM HEKOMIUIAHApPHBIM BeKTopam. IIpsmoyrosbHas
cucreMa KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. CBsI3b MEXKIY
KOOPAMHATAMHA BEKTOPA M KOOPAMHATAMM TOYEK. YTOJ MEXKJIY BEKTOpPaMH.

CkansipHOoe IpOu3BEeACHIE BEKTOPOB.
11 KUIIACC

Tesia Bpalenus

[TonsiTusi: UMIMHApPUYECKAass TMOBEPXHOCTh, KOHUYECKAsl TOBEPXHOCTD,
chepuueckas MOBEPXHOCTh, OOpa3ylolue MOBepXHOCTe. Tena BpalleHUS:
IWINHAP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, map. BzaumHoe pacrnonoxeHue
chepbl M IUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M3oOpakeHue Ten
BpalleHus Ha riockoctu. Pa3BépTka munuHapa u konyca. Cummerpus cepol u
mapa.

O6béMm. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapayienenuneaa u ciaeactBusi u3 He€. OO0bEM mpsMon u
HAKJIOHHOM TMPU3MBbI, IWIMHIApPA, NUpaMuabl M KoHyca. OO0BEM 1mapa u
IIIApOBOTO CErMEHTA.

KomMOuHanuu Ten BpaileHus U MHOTOrpaHHHKOB. [Ipu3ma, BrucaHHas B
IWIMHAP, ONHMCcaHHas oKoio muiuHapa. llepeceuenue cdepbr m mapa c
riockocThio. Kacanue mapa u chepsl miockocTsio. [IoHsiTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJIO cephl, cdepbl, BOIUCAHHOWM B MHOTOTPAaHHUK WA TEJO
BpAIllCHHUS.

[Tnomans MOBEpXHOCTH IMWIIMHIPA, KOHYCA, MJI0MAIb cephl U e€ yacTe.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJCH IMOBEPXHOCTEH
nono6usix Guryp. [IpeoOpazoBanue nmomobusi, romoretus. Pernenue 3amgad Ha
TUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenne ceueHWid MHOTOTPAHHUKOB M TEJ BpAICHUS: CEYCHUS
mwiHapa (MapauiebHO W MEPIEeHIUKYJISPHO OCH), CEUCHUS KOHyca
(mapasienbHble OCHOBAHHMIO W TPOXOJAIIME Yepe3 BEpIIMHY), CEUCHHUsS Iapa,
METOJbl TOCTPOEHUSI CEUEHUW: METOJ CJIEIOB, METOJ BHYTPEHHETO
POEKTUPOBAHUS, METOJ] MIEPEHOCA CEKYIICH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu Haj BeEKTOpamu. BexTopHoe
YMHOXXEHHE BEKTOpOB. CBONCTBa BEKTOPHOTO YMHOXeHUs. l[IpsmoyronbHas
cucTteMa KoopauHaT B mpoctpaHcTBe. KoopaunaTel BekTopa. Pasznoxenue
BekTOopa 10 0asucy. KoopaumHaTHO-BEKTOpHBIH METOA TMpU  pEHICHUU
reOMETPUYECKUX 3a]1aY.

JABUKEeHNsI B MPOCTPAHCTBE

JBuxenust npoctpanctBa. Otobpaxkenus. J[Br>keHust 1 paBeHCTBO QUTYP.
OO6mue cBoiicTBa ABMIKEHMM. Buapl JIBWKEHUN: TapauielbHBIA TEPEHOC,
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IIEHTpAJIbHAsE CUMMETPHS, 3epKaJibHasi CUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INNIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA YYEBHOI'O KYPCA
«T'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIMTAHKE:

chOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TMO3UIMM  OOYYaromerocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBJICHUH,
NpoLeayp TPaKIAHCKOTo o001IecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HHCTHUTYTAMHU B COOTBETCTBUM C HX
GyHKIUSIMHU ¥ HA3HAYCHHUEM;

2) naTpuOTHYECKOEe BOCTIUTAHHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaKTaHCKOW MIACHTUIHOCTH, YBOKCHUS
K MPOIUIOMY U HACTOSILIEMY POCCUMCKON MaTeMaTUKH, LIECHHOCTHOE OTHOLLIEHHE
K JOCTHXCHHUSAM POCCUUCKHUX MAaTEMaTHKOB M POCCUHUCKOW MaTeMaTH4YECKOU
IIKOJIbI, WCIIOJB30BAHUE ATUX JOCTHKEHUN B APYTMX HayKax, TEXHOJOTHSX,
chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHE JIYXOBHBIX LICHHOCTEH POCCUHCKOTO Hapo/a,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEACHHS,
CBSI3aHHOTO C MPAKTUYECKUM [PUMEHEHUEM JOCTHUKEHUU HayKH H
NEATENbHOCThI0 YYEHOTO, OCO3HAHWE JIMYHOTO BKJIaZa B IOCTPOCHUE
YCTOHYMBOTO OYAYIIETo;

4) cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOILIECHHE K MUPY, BKIIIOYAs 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHNH, paCCYXICHU,
BOCIIPUMMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocUTAHME:

c(OpPMHUPOBAHHOCTh YMEHHUS TNPUMEHSITh MAaTeMAaTHUYECKHE 3HAHHS B
MHTEpEecax 370pOBOTO H 0e30macHOro o0pas3a >KW3HHM, OTBETCTBEHHOE
OTHOUIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MHTAaHHE, COATAHCHUPOBAHHBIN
PEXKHUM 3aHATUN U OTIbIXA, PETyJsipHas (pu3MUecKas akTUBHOCTH), (PU3UUECKOE
COBEpUICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATENbHOCTHIO;

6) TpynoBoOe BocnuTaHME:

TOTOBHOCTh K TPyAy, OCO3HAaHHUE IIEHHOCTH TPYIOJIOOMs, WHTEpPEC K
paznuyHbIM  cepam  TpodecCHOHATBHON  ACSATENBHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW W €€ TNPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccun W peanr30oBbIBATH COOCTBEHHBIC KU3HEHHbBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTE€MaTHYeCKOMY OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEHW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU MTPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, MOHUMAaHUE BIUSIHUS
COIIMAIbHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE MPUPOJHOU H
COLIMAJIbHOM Cpelbl, OCO3HAHHE TJI00aJbHOTO XapaKTepa AKOJIOTHYECKUX
npo0sieM, OpUEHTAIM HA IPUMEHEHNE MAaTEMaTUYECKUX 3HAHUN ISl PEIICHUS
3a/1ay B 00JIaCTU OKPY>KAIOIICH Cpejibl, IJIAHUPOBAHUE MTOCTYIKOB U OLIEHKU UX
BO3MO>KHBIX ITOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEBI;
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8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH MW OOIIECTBEHHOM TMPAKTUKH, ITOHUMaHHUE
MaTeMaTHYeCKOM HAyKHd Kak c(epbl 4elloBEUeCKON NesTEeIbHOCTH, ITAloB €€
Pa3BUTUSL M 3HAYMMOCTH I Pa3BUTUSl LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KyJIbTYpOM KaK CpPEJCTBOM IIO3HAHMUS MU,
TOTOBHOCTh OCYIIECTBIJISITh IPOCKTHYIO M HCCIICIOBATEIIBCKYIO JICSITCIHHOCTh
WHJIUBHUIYaJIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTebHbIE YHUBEPCAJbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jijoruueckue AeicTBUA:

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKK MAaTeMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHUH MEXIy TMOHATHAMH, (HOPMYIHUpPOBATH
OTIpeIeTICHUS NOHATHUH, yCTaHaBIIMBATh CYIICCTBCHHBIN pU3HAK
KjaccuuKaui, OCHOBaHUS JiJIi O0OOOIIEHHWS W CpPaBHEHUSA, KPUTEPUH
IPOBOJIUMOTO aHAIHN3a;

BOCIIpUHUMATh, (POpMyIHpoBaTh MW  MpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPIUTEIIBHBIC H OTPUIIATEIIbHBIC, SIMHIUYHBIC, YACTHBIC H 00IIUE, YCIOBHBIC,

BBISIBJIITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
poTHUBOpeYHsl B (DaKTax, JaHHBIX, HAOIIOJICHUSAX U YTBEPKACHUSIX, IPEIaraTh
KPUTEPHUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA,

JieNaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

POBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
YTBEpXKACHUA (NpsAMBbIE W OT TPOTHBHOIO), BHICTpAWBATh apryMEHTAIUIO,
NPUBOIAUTh TIPUMEPHl M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBCHHBIE
CYXKICHHSI U BEIBOJIBI;

BBIOMpATh CIIOCOO pemieHus y4eOHOM 3anadu (CpaBHHUBATh HECKOJIBKO
BAPMAHTOB pEIICHUs, BBHIOMpATh HaWOOJee MOAXOMANUH C  y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIMpOBaTH  BOMPOCH, (PUKCHPYIOIIME MPOTHBOpEYHEe, MpodiIemy,
YCTaHABIIMBAaTh UCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh
CBOIO TMTO3UIINI0, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CTUIaHUPOBAHHBIH OKCIIEPUMEHT,
MCCIICJIOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SBIICHUSI, TIPOIECCa, BBISABICHUIO 3aBHCHMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITeTIbHO (hOPMYJIMPOBATH OOOOIIEHHUST U BBIBOBI 110 pe3ysibTaTaM
NPOBEACHHOTO HAOJIOJICHUS, WCCIEAOBAaHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHHIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECCA, a TaKXKE BBIABUTATH
MIPEIOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJIATH JTe(OUIMTHI MHDOpMAIMK, JaHHBIX, HEOOXOJUMBIX ISl OTBETa
Ha BOMPOC U /ISl PEIICHHUS 3a]a4H;
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BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh WH(GOPMAIIHIO, TIPEICTABISITh €€ B Pa3IMUHBIX opMax,
WJUTFOCTPUPOBATh IpaduuecKu;

OILICHUBATh HaIEKHOCTD uHpOpMaIUU o CaMOCTOSITEITLHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBeEpCAJbHbIE YUeOHbIE HelHCTBUA

Oo0menue:

BOCIIPHHMMaTh H  (OPMYyJIIMpOBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBHSIMH U TIEISAMHU OOIECHHUS, ICHO, TOYHO, TPAMOTHO BBhIPa)KaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUSI TIO X0y PCIICHHS
3a/1a4l, KOMMEHTUPOBATh MOJYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CY>KJIeHHUS 3a]1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOW TEMBbI,
npoOJIeMBl, pelaeMol 3ajavd, BBICKA3bIBaTh HJICH, HAICJICHHBIC Ha ITOHMCK
PCIICHMS, COIOCTABJIATh CBOU CYXKJICHHUS C CYXIACHUAMHU JAPYTHMX YYaCTHHUKOB
nuajora, oOOHapy»XKHUBaTh Pa3IMYKMe U CXOJICTBO MO3UIUN, B KOPPEKTHOH opme
(hopMyJIHMpPOBaTh PA3HOIIIACHS, CBOM BO3PAKCHUS;

PEACTaBIIATh pe3yIbTaThI perieHus 3aJ1a4Hu, IKCIICPUMEHTA,
UCCJICIOBaHUS, MPOCKTA, CAMOCTOSTEIIBHO BBIOMPATh (POPMAT BBICTYIUICHHS C
y4ETOM 3aJ1a4 IIPE3CHTAIM U OCOOCHHOCTEH ay IUTOPHUH.

PeryisiTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE TeiiCTBHUSA

Camoopranuzamnus:

COCTAaBJISITh TUIaH, aJITOPUTM PEIICHUS 33]]a4H, BBIOUpATh CIIOCO0 pelIeHUs
C y4€TOM HUMEIOIUXCS PECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BApUAHTHI PEHICHWA C y4ETOM HOBOH
uHdopMaInH.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

BJQJIeTh HAaBBIKAMHU [O3HABAaTEIbHOM pedieKCUd KaK OCO3HaHUS
COBEpIIIAEMbIX JEHCTBUM W MBICIUTEIBHBIX MPOIIECCOB, WX PE3YJIbTaTOB,
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJISA IpoIlecca W pe3ysbrara
pelleHusT MaTeMaTHYECKOH 3a1a4u;

NPeIBUICTh TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PEIICHUU
3a/layd, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, TAHHBIX, HAWICHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBAaTh COOTBETCTBHE pe3yJbTaTa IIETU W YCIOBUSAM, OOBSCHATH
NPUYUHBl JTOCTMDKEHUS WU HEJOCTHKCHHSI PE3yJbTaTOB JESITEIbLHOCTH,
HaXOJHTh OINOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY .

CoBMecTHasl 1eATEIbHOCTD:

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
VHIUBHUIyJIbHON pPabOThl MPHU pPEIIeHWH YYeOHBIX 3ajad, MPUHUMATH IEh
COBMECTHOH NIeATEIHHOCTH, IJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOW PaboTHl,
pacmpeeNiaTh BUIbl paboT, JOroBapruBaThCs, 0OCYKIaTh MPOIIECC U Pe3yiIbTar
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHCHHI,
«MO3TOBBIC TITYPMBD» W WHBIC), BBIIOJHATh CBOIO 4YacTb paboOTBl U
KOOPJAMHHUPOBATh CBOM JEHCTBUS C APYTMMHU YICHAMH KOMaHJbI, OIEHUBATh
Ka4yecTBO  CBOETO0  BKJIaJa B OOmMMH  MPOAYKT 1O  KPUTECPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.
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INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOydaromuiicss HayIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TOHATUSAMH CTEPEOMETPUU MPHU
pEIIeHUH 3324 U MTPOBEJACHUHN MaTEeMaTHUYECKUX PACCYKICHUN;

e TPUMEHATHh AaKCUOMBI CTEPEOMETPHUH U CJICACTBUS U3 HUX MPU PEUICHUU
Tr€OMETPUYECKUX 3a]1aY;

e KJACCHU(UIIMPOBATH B3AUMHOE PACIIOJIOKEHHE MPSAMBIX B IPOCTPAHCTRBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATh TOHATHUSIMH, CBSI3AHHBIMU C YIJIaMH B
IPOCTPAHCTBE: MEXY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSMON U
IUIOCKOCTHIO;

e CBOOOJHO OTMEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOTDaHHUKAMH;
CBOOOJTHO pacno3HaBaThb OCHOBHBIC BUbl MHOTOIPAHHHUKOB (IIPU3Ma,
nupaMuia, MPSMOYTOJIbHBIN Mapajiienenumne, Kyo);

e KJacCH(pUIMPOBATH MHOTOIPAHHHWKH, BBIOMpass OCHOBaHUS IS
KJ1acCu(pUKaIUK;

e CBOOOJHO OMNEpUPOBATH TOHITHSIMHU, CBSI3AHHBIMH C CEYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH  MapajuieIbHOE,  LEHTPAIbHOE W  OPTOrOHAJIBHOE
NPOEKTHUpOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOIHATh H300paKeHUs
buryp Ha MmIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB  PA3IMYHBIMH  METOJaMH,
BBITIOJIHATD (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIONIAJAM TOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
UpaMmuIa), TEOMETPUUECKUX Tell ¢ TpUMEHEHUEM (HOPMYT;

e CBOOOJHO OIEPUPOBATH MOHATHUSMU: CHUMMETPHUS B MPOCTPAHCTBE,
IIEHTP, OChb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb W IUIOCKOCTh
CUMMETPHH (QUTYPHI;

e CBOOOJHO OINEPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBINOJHSATH ACHCTBUS HAJ] BEKTOPAMU;

e pemaTh 3a/Jauyd Ha J0KAa3aTeIbCTBO MAaTEMAaTUYECKHX OTHOIICHHH U
HAXO0XJICHUE TEOMETPUUYECKUX BEIMYUH, IPUMEHSISI U3BECTHBIE METObI
Opy PEIICHMH MaTeMaTUYeCKHX 3a7ad IMOBBIIIEHHOTO U BBICOKOIO
YPOBHS CIIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE TNPOrpPaMMHBIC CPEACTBA U IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbI TIPH PEIICHUU CTEPEOMETPUUECKHUX
3azay;

e U3BJEKaTh, MPEOOPA3OBBIBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO O
POCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpaxX, MPEACTABICHHYIO Ha
YepTekax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PEAbHbIC CUTYallUH, IPUMEHITh U3YyUYEHHBIC MOHSATHUS
B MPOIECCE TMOUCKA PEIICHUS MaTeMaTU4ecKu CEHOPMYIUPOBAHHOU
po0JIeMbl, MOJIETUPOBATh PEAlIbHbIE CUTYyallud Ha A3BIKE T€OMETPUH,
UCCIIeI0BATh MOCTPOEHHBIE MOJIeNn C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TOHSATUH W TEOpeM, arrmapara aiareOpbl, pemarhb
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NIPAKTUYECKUE 3a/lau, CBA3AHHBIE C HAXOXKJIEHUEM TE€OMETPUUYECKHX
BEJINYMH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX dTalax Pa3BUTHUSI T€OMETPUU Kak
COCTaBHOM 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kaacca oOyJaromuiicss HayIuTCs:

e CBOOOJHO OMEPUPOBATH MOHATHUSIMH, CBA3AHHBIMH C HUJIMHAPUYECKOH,
KOHMYECKON M c(eprdeckoll MOBEPXHOCTIMH, OOBSICHITH CIHOCOOBI
MOJTyYCHHUS;

e ONEpPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C TeEJaMU  BpallCHUS:
WINHAPOM, KOHYCOM, Cepoil U apoM;

e pacmo3HaBaTh Teia BpamieHus (IUIUHIP, KOHYC, chepa W IIap) H
OOBSICHATH CIIOCOOBI MOJTYYCHUS TEJT BpaIeHNUS,

e KJACCH(pUIMPOBATH B3AUMHOE PACIIONIOKEHHE CPEPHI U TUIOCKOCTH;

e BBIYUCIATH BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJI BpaleHUS,
00BEMBI U TUIOIIAJN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAIICHUS,
Tr€OMETPUYECKUX TeJ ¢ IpUMEHEeHueM (hpopmyir;

e CBOOOJHO OIEPUPOBATH MOHSATUSMHU, CBS3AHHBIMH C KOMOWHAIMSIMU
TE1 BpAIllEHUS W MHOTOIPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B
chepy u onucaHHBINA 0KOJIO cdepsl, chepa, BIIUCAaHHAS B MHOTOIPaHHUK
WIH TEJIO BPAIICHUS,

e BBIYUCIATH COOTHOIICHUS MEXIY IUIOMAAIMU TMOBEPXHOCTEH U
00BbEMaMH IT0T00HBIX TEI;

e U300paXaTh H3y4yaeMble (UTYPBI, BBINOJHATH (BBIHOCHBIC) IIJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OO0BEMHBIX (GUTYD: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TeJl BpAIICHUS;

e U3BJIEKaTh, MHTEPIPETUPOBATH U MPEOOPa3OBBIBATH HHPOPMAIIUIO O

IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha

YepTekKax U pucyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONIEPAIIMH HAJl BEKTOPAMU;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;

pemiartb TEeOMETPUYECKHE 3a/layd Ha BBIYUCICHHE YTIJIOB MEXIY

OPSIMBIMH M TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSHUM OT TOYKH IO

IUIOCKOCTH, B II€JIOM, Ha TMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO

METO/1a MIPU PEIICHUU;

e CBOOOJHO OIEPUPOBATH MOHSATHUSIMHU, CBSI3AHHBIMU C JBUKCHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KCHUM;

e BBINOJHATh M300pa)KEHHWS MHOTOTPAHHUKOB W TEJN BpAIlEHUS MPHU
MMAPAUICIIBHOM IIEPEHOCE, LEHTPAIBHOW CUMMETPHUH, 3EPKaIbHOU
CUMMETPHH, TIPU IIOBOPOTE BOKPYT MPSIMOH, IpeoOpa3oBaHus MO 00MS;

e CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TEN BpAICHUA: CEUYCHUS
mInHApa (MapajieIbHO M MEPHeHAUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasnienbHbIe OCHOBAHHUIO U MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS
napa;

e HCIOJb30BAaTh METOJIbI MOCTPOCHUSI CEUEHUMH: METOJ| CJIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;

e JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHUS;

NPUMEHSTh T€OMETPUUECKUE (PAKThI SISl PEIICHUS] CTEPEOMETPUUECKHIX
3a/1ay, MPEANnojaraloifX HECKOJIBKO IIaroB pEHIeHUs, €CIU yCIOBUS
IIPUMEHCHHMS 33JI1aHbI B SIBHOM W HESIBHOU (hopme;

[IOKYMEHT MOAMWUCAH 3EKTPOHHOI MOANUCHIO

MYHULUMUMNANBHOE KA3EHHOE OBLLEOEPA30BATEJ/IbHOE YYPEXXAEHUE 25.02.25 11:41 (MSK) Ceptudukat FFEFFDAD9E5797DEDCF1F07C29D5B08F
"LWErFAPCKASl CPE[JHSIS1 OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N2 2", Kpukos
AHppelt Hukonaesuy, AMpekTop




e DPCIIAaTh 3aJa4M Ha AO0Ka3aTCJIbCTBO MATCMATHUYCCKHUX OTHOIIICHUM U
HaXO0XKJICHHUC I'COMCTPHUUCCKUX BCIIMIHNH,

e IIPUMEHSATH IIPOTPAMMHBIE cpeacraa 151 3JIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CHUCTEMBI IPU PELIEHUU CTEPEOMETPUUECKUX
3a1ad4;

e IIPUMEHATH IIOJyYEHHbIE 3HAHHUS HAa IIPAKTUKE: CpPaBHUBATh,
aHaJIM3UpOBaTh M OLEHUBATh pEaJbHbIE CUTyalud, MPUMEHSITh
U3YUYEHHbIE MIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELLICHUS
MaTEeMaTUYeCKd  CPOPMYIMPOBAHHON  MPOOIEMBbI, MOJEIHPOBATH
peaJIbHBIE CUTYALIMU HA SA3BIKE T€OMETPUHU, UCCIEN0BATH ITOCTPOCHHBIE
MOJENH C HCHOJb30BAHUEM T'€OMETPUUYECKUX TOHITUH H TEOPEM,
anmapara anreOpbl, peliarh MNPAaKTHYECKUE 3a7add, CBS3aHHBIC C
HAXO0XKJICHUEM T€OMETPUYECKUX BEIINYUH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX dTalax Pa3BUTHUSI T€OMETPUU Kak
COCTaBHOM 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoaunuecTBO yacoB
" | HaummeHnoBaHme pa3iesioB JuieKTpOHHbBIE (HU(PpOBBIE
n/ pasi KoHnTpoJbHbIe IIpakTHYeckue P (acpp )
U TeM NMPOorpamMmmMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoTsbI
1 BBenenue B crepeoMeTpuio 23 1

B3aumHoe pacnionoxenue
NIPSIMBIX B IIPOCTPAHCTBE

[TapamienbHOCT IPSIMBIX U

3 IJIOCKOCTEN B 8
MIPOCTPAHCTBE
[lepnieH UKy ISIPHOCTD

4 MIPSIMBIX U IIJIOCKOCTEH B 25
IIPOCTPAHCTBE
VYTIuIBl U pacCTOSHUSA 16 1
MHOrorpaHHuKu 7 |
BekTopsl B IpOCTpaHCTBE 12

g [ToBTOpEHwMe, 06o6meHI:Ie u 5 :
CHUCTEMAaTHU3alMsl 3HAaHUU

OBIIEE KOJIMYECTBO
102 6 0

YACOB II10 ITPOTPAMME
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11 KIIACC

HaumeHnoBanue
Ne

pa3aeyioB U TeM
n/n

NpOorpaMMbl

KoauuecTBo yacoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThbI

JaexkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE Pecypchl

AHanutnyeckas
reoMeTpus

15

[ToBTOpEHME,
000011IcHNE U
CHCTEeMaTH3aIus
3HAHUI

15

O0BéM

MHOI'OrpaHHUKa

17

4 Tena BpameHus

24

ITmommanu
MOBEPXHOCTHU H
00BEMBI KPYTIIBIX
TEI

6 JBrxeHus

[ToBTOpEHME,
0000111eH1E U
cHCTeMaTH3amus
3HAHUU

17

OBILEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102
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ITOYPOYHOE INIAHUPOBAHUME
10 KIJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabhbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

OCHOBHBIE TTpaBUJIa
U300paKeHHs Ha PUCYHKE
IUIOCKOCTH, MapajuieIbHbIX
IPSIMBIX (OTPE3KOB),
CEpeIUHBI OTpE3Ka

[TonsiTus crepeomeTpu:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpancTBO. OCHOBHBIE
npaBuiIa N300paskeHHst Ha
PHUCYHKE IJIOCKOCTH,
napauIebHBIX MPSMBIX
(OTpe3KoB), cepeIUHBI
oTpe3Ka

IToasarus:

MepeCceKarmecs
IUIOCKOCTH,
NepeceKaronecs npsmas u
IUIOCKOCTB;
MIOJYTPOCTPAHCTBO

IMonsarus:

AHpapelt H1konaesud, AMpeKTop
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NepeCceKaroIInecs
TUTOCKOCTH,
HepeceKaroIuecs npsamast u
TUTOCKOCTB;
HOJTYTIPOCTPAHCTBO

MHoOrorpaHHukKkH,
HN300paKEHHUE MPOCTEHIITIX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX
00BEKTOB

MHOrorpaHHuKH,
n300pakeHHe MPOCTEHIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYOIINX
00BEKTOB

AXCHOMBEI CTCPCOMECTPHU U
IEPBLIC CIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MePBBIC CIICCTBUS U3 HUX.
CriocoObI 3a/1aHMS TPSIMBIX
1 IIJIOCKOCTEH B
MPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U
IIOCKOCTEM

10

N300pakeHue ceueHui
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NUpaMUJIBL, KyOa u
MPU3MBI, KOTOPBIE
MIPOXOJIST uepe3 ux péopa.
N3o0pakeHune
NEePECEUECHUS TIOJTYUEHHBIX
IJIOCKOCTEM.
PackpammBanue
MTOCTPOEHHBIX CEUEHUM
pa3HBIMU LIBETAMU

11

N3o6paxkenune ceueHuit
nupamMubl, Kyoa u
PU3MBI, KOTOPBIC
MPOXOJST uepe3 ux péopa.
N3obpaxenue
MIePEeCCUCHHUS ITOTYICHHBIX
IJIOCKOCTEM.
PackpamuBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMH [IBETaMU

12

N3o00pakeHue ceueHuit
UpaMUJIbL, KyOa 1
HPU3MBI, KOTOPbIE
IPOXOJAT uepe3 ux péopa.
N3obpaxenue
nepeceueHus MoJIyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
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MMOCTPOEHHBIX CEUCHUH
Pa3HbIMH LIBETaAMU

13

N3o6paxkenune ceueHmnit
nUpaMHIbL, KyOa u
IPU3MBI, KOTOpBIE
MIPOXOJIST uepe3 ux péopa.
N3o0pakeHune
NepeCeYEeHUS TOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
IIOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETaMHU

14

Meron cnenoB A
MIOCTPOECHUS CEUCHUI

15

MeTton ciienoB i
IIOCTPOCHHUS CEYCHUH.
CBolicTBa nepeceyeHmi
IPSIMBIX U IJIOCKOCTEH

16

MeTton cienoB i
IIOCTPOCHHUS CEYCHHH.
CBolicTBa nepeceyeHmi
IPSIMBIX U IJIOCKOCTEN

17

[TocTpoeHue ceueHuii B
nupamuje, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Coznanue BBIHOCHBIX
YEepTEKEU U 3aIUCh 11aroB
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HOCTPOCHHS

18

[Toctpoenue ceuenuii B
nupammze, Kyoe mo tpém
TOYKaM Ha pEopax.
Co3nanne BBIHOCHBIX
YEpTEkKEU U 3aIUCh 11aroB
MOCTPOCHUS

19

[Toctpoenue ceuenuii B
nupamujie, Kyoe o Tpém
TOYKaM Ha pEopax.
Co31anue BLIHOCHBIX
YyepTexeil U 3amuch 1aroB
MOCTPOCHUS

20

[Toctpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BBIHOCHBIX
YepTeKeH 1 3aluCh I1aroB
MOCTPOCHUS

21

IToBTOpEHUE
iaHuMeTpuu: Teopema o
POMOPLHUOHATIBHBIX
orpeskax. [logobue
TPEYTOJILHUKOB

22

IToBTOpeHue
mIaHuMeTpun: Teopema
Menemnada. PacueTnsl B
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CEYECHUAX HAa BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHSA IJIAHUMETPUU U
CTEpEOMETPUN

23

KonTponshas pabora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenns"

24

BzaumHoe pacrnionoxenue
MPSIMBIX B POCTPAHCTBE.
CkpemmBaromuecs
npsimbie. [Ipu3Haku
CKPEIIHUBAIOIINXCS
npsimbixX. [lapannensHeie
NpsiMbIE B IPOCTPAHCTBE

25

Teopema o CylieCTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOI
NapajuleIbHON JaHHOU
npsIMOiA, MpoxoasuIeit
yepe3 TOUKY MPOCTPAHCTBA
Y He JIeXKalllell Ha JaHHOU
npsmoil. Jlemma o
MePECCUCHUH
napasulebHbIX MPSIMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsaMeIxX. Teopema o Tpéx
NIapaJUICIIbHBIX MPSMBIX.
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Teopema o
CKPCIIUBAIOIIHUXCA IPAMBIX

27

[TapamensHoe
MIPOEKTUPOBAHUE.
OCHOBHBIC CBOMCTBA
napajuIeIbHOTO
MPOSKTHPOBAHHS.
H300paxeHne pa3HbIX
Guryp B mapayuieabHON
MPOEKIIUU

28

[lenTpasibHast MPOEKIIUSI.
Yro ¢ coHanpaBiIeHHBIMU
CTOpPOHAMHU. YTOJ MEXIY
IPSIMBIMU

29

3amaun Ha TOKa3aTeILCTBO
1 KCCJEI0BaHuE,
CBsI3aHHBIE C
PacroyIoKEHUEM NPSIMBIX B
MPOCTPAHCTBE

30

[TonsiTHA: MapaIeIbHOCTD
IPSIMOM U TUIOCKOCTH B
npoctpascTse. [Ipu3nax
[apaJuIEIbHOCTH NPSMOU U
ockocTH. CBolicTBa
NapaJJIEIbHOCTH NMPSMOU U
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
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BBIYHCIICHUE U
JIOKa3aTeIIbCTBO,
CBsI3aHHEBIE C
MapajuIeIbHOCTHIO MPSIMBIX
U TIJIOCKOCTEH B
IIPOCTPAHCTBE

32

[ToctpoeHue ceuenus,
MIPOXO/SIIET0 Yepes
JAHHYIO MPSIMYIO Ha
4epTeKe U NapauIeIbHOTO
apyroi npsmou. Pacuér
OTHOUIEHUU

33

[MapannensHas mpoeKys,
IpUMEHEHUE IS
NOCTPOCHUS CEUEHUH KyOa
U MapaJulesIenuIe 1a.
CaoiicTBa
napaieNienunea u
HPU3MBI

34

[TapaynenpHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o
MapajuieIbHOCTH U
CAUHCTBCHHOCTHU
MJIOCKOCTH, MMPOXOISIIEH
yepes TOUKY, He

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOI MOAMNUCHIO

MYHULUMNANbHOE KA3EHHOE OBLLEOEPA30BATEJIbHOE YYPEXXAEHUE
"LLEFAPCKASl CPEAHAA OBLLEOBPA3SOBATEJIbHASA LLKOJIA N2 2", KprkoB
AHpapelt H1konaesud, AMpeKTop

25.02.25 11:41 (MSK)

Ceptucukat FFEFFDAD9E5797DEDCF1F07C29D5B08F




MIPUHAIICKALLYIO TAaHHOMN
MJIOCKOCTH | CIIEJICTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IUIOCKOCTEN: O
NapajuIeIbHOCTU IPSIMBIX
IepeCceYeHUs pu
NIEPECEYECHUH [IBYX
NapauIeIbHBIX TNIOCKOCTEN
TpeThen

37

CBolicTBa napauiesbHbIX
IUIOCKOCTE: 00 oTpe3kax
napajieIbHbIX MPSIMBIX,
3aKJIFOUEHHBIX MEXIY
napaujiCJIbHbIMU
IUIOCKOCTSIMU; O
IIEPECEYECHUH NPSIMOU €
ABYMs TapaJluICIIbHBIMU
IJIOCKOCTSIMU

38

[ToBTOpEeHuE: TEOpEMa
[Mudaropa Ha mrockocTn

39

IToBTOpeHuUeE:
TPUTOHOMETPHUS
HPSIMOYTOJIBHOT'O
TpEeyroJbHUKa

40

CaoiicTBa ky0a u
IPSIMOYTOJIBHOTO
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napajjaejacnuicaa

41

Brruncnenue niux
OTPE3KOB B KyOe u
HPSIMOYTOJIBHOM
napaJuleenurnese

42

[IeprieHAUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipu3nak
NEPIEHANKYISIPHOCTH
IPSIMOM M TNIOCKOCTH

43

[IeprieH UKy IAPHOCTD
IIPSIMOM U TNIOCKOCTH.
[Ipn3nak
NEePIEeHIUKYIIPHOCTH
MPSIMOU U TIOCKOCTH

44

Teopema o CyleCTBOBAaHUU
Y eIMHCTBEHHOCTH
MPSMOM, MPOXOISIIEH
4yepe3 TOUKY MPOCTPAHCTBA
Y TIEPTICHIUKYJIIPHOMN K
IIJIOCKOCTH

45

[Tinockoctu u
NEePIEHANKYJISIPHBIE UM
MPSIMbIC B MHOTOTpaHHHUKAX

46

ITlnockoctu n
NePHEHANKYJSIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX
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47

[Iepnenpukymnsap u
HakyoHHas. [loctpoeHue
NEPICHIUKYJIAPA U3 TOYKU
Ha MPAMYIO

48

[Iepnenpukymnsap u
HakjoHHas. [loctpoeHue
NEPIECHIUKYIIApA U3 TOYKU
Ha MPAMYIO

49

Teopema o Tpéx
NepreHIuKyIIpax (mpsmast
u oOpaTHas)

50

Teopema o Tpéx
NepreHuKyIapax (mpsamast
u o0paTHas)

51

Yron mexny
CKPEIIMBAOIIUMUCS
PSIMBIMU

52

ITouck nepreHIuKyIspHBIX
HpHMBIX C IIOMOIIBHO
nepneH)men;IpHHx
IIOCKOCTEH

53

OproronansHoe
IIPOEKTHPOBAHUE

54

[ToctpoeHue cedenuit kyoa,
IIPU3MBI, [IPABUJIBHOU
UpaMUbl ¢ IOMOILBIO
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OPTOTrOHAJILHOM IPOEKIINU

55

[Toctpoenue cedenuii kyoa,
IIPU3MBI, IIPABUIILHOU
NUPAMUJIBI C TOMOIIBIO
OpPTOTrOHAJIBHOMN MPOEKIINU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTu cummerpuil B
MHOTOTpaHHHUKaX

57

IIpu3naxk
NEPIEHANKYISIPHOCTH
IPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

[IpaBunbHbBIE
MHOTOrpaHHUKHU. Pacuér
pacCcTOSIHUM OT TOYKH J0
IJIOCKOCTH

59

[IpaBunbHbBIE
MHOTOrpaHHUKHU. Pacuér
pacCcTOSIHUM OT TOYKH 10
IJIOCKOCTH

60

CriocoObl OIyCTHTD
NEPIEHIUKYIIAPBL:
CUMMCECTPUs, CABUT TOYKU
10 TapajuIeIbHON HpsIMOI
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61

CnBur no HenapamieabHOU
IIPSIMOM, U3MEHEHHE
paccTosiHui

62

KonTtponpHas padora
"B3aumHOe pacnosioxxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEHME: Yyroy MexIy
MMpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOIBHOM
TPEYroJbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKPEILIMBAOIINMUCS
MPSIMBIMHU B IPOCTPAHCTBE

65

I'eomerpuueckue MeTo bl
BBIYUCJICHUA yTIJIa MCXKIY
OpSIMBIMU B
MHOTOTpaHHHUKaX

66

JIByrpaHHBIN yrouI.
CBOWCTBO JIMHENHBIX YIJIOB
JBYTPaHHOIO yria

67

[IepnieHauKynsIpHBIE
iockocT. CBolicTBa
B3aMMHO
NEPIECHIUKYISPHBIX
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IJTIOCKOCTEHN

68

[Ipusnaxk
NEPIEHANKYIJISIPHOCTH
IUIOCKOCTEH; TEOpEMa O
IIPSIMOM MIEPECEUEHHUs IBYX
IUIOCKOCTEN
NEPIECHIUKYISPHBIX
TPEThEU MIIOCKOCTU

69

[IpssMOyTONIBHBIM
napajuiesenunes; Kyo;
M3MEPEHUsI, CBOMCTBA
IPSIMOYTOJIBHOTO
napasuieNienumne1a

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIIEICTBHE U3 HEE

71

CrepeomeTpuueckue u
NPUKJIaIHBIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM NPSAMBIX U
IUIOCKOCTH

72

[ToBTOpEHME:
CKpEIIMBAIOIINECS TIPSIMbIE,
napajuieiabHble IITOCKOCTH
B CTaHJApPTHBIX
MHOTI'OIrpaHHUKax
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73

[Tapa napautenbHbIX
IJIOCKOCTEN Ha
CKPEIIHBAIOIINUXCS
IPSIMBIX, PACCTOSIHUE
MEXIY
CKpELIMBAIOIINMUCS
MNPSIMBIMH B TIPOCTHIX
CUTyaIUsIX

74

Paccrostnue oT Touku 110
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IUIOCKOCTH

75

Brruucnenne paccTosHui
MEXIY
CKpELIMBAIOIINMUCS
HOPSIMBIMH C IIOMOIIBIO
NEPIEHANKYIJISIPHON
IIOCKOCTH

76

TpéxrpanHslii yroi,
HEPAaBEHCTBA JUIA
TPEXTPAaHHBIX YIJIOB.
Teopema IIudaropa,
TEOpEMbI KOCUHYCOB U
CHUHYCOB JJIS1 TPEXTPAHHOTO
yriaa

77

DJeMeHTHI ChepruIecKoit
TE€OMETPHUH: Te0JIC3NIECKUE
JIMHUU Ha 3emiie
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78

KonTponbhas pabora
"VYriel u pacctosaus"

79

CucreMarusaliis 3HaHUH
"MHOrorpaHHuK 1 €ro
DJIEMEHTHI"

80

[Iupamuna. Buasl
nupamuy. [IpaBuiibHas
paMuIa

81

[Ipusma. Ilpssmas u
HAKJIOHHAs [IPU3MBI.
[IpaBuibHas npusma

82

[IpstmMo¥ mapannenenunet,
NPSIMOYTOJIbHBIN
napaenenurnes, Kyo

83

Brinykibie
MHOTOTpaHHHKHU. Teopema
Olinepa

84

Brinykisie
MHOTOrpaHHMKHU. Teopema
Oiinepa. [IpaBunbHbie 1
MOJIyITpaBUJIbHBIC
MHOTOI'PAaHHUKHU

85

KonrtponbHas pabora
"MHororpaHHuku"

86

[TonsTue BekTOpa Ha
IJIOCKOCTH U B
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MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBusno nmapamienenumnena 1
YMHOXEHHE BEKTOpa Ha
90 1
YHUCIIO0
Pa3noxenue BekTopa no
91 0a3ucy TpE€x BEKTOPOB, HE
JIe)KaIIuX B OJHOM 1
MJIOCKOCTH
92 CxansgapHoe Npou3Be/ICHUE 1
93 Brruucnenue yria mexny
BEKTOPAaMH B IIPOCTPAHCTBE !
94 [Ipocreitmme 3anauu ¢
BEKTOpaMU !
95 [Ipocreituue 3anauu ¢
BEKTOpaMHU !
96 [Ipocreiimue 3aga4m ¢
BEKTOpaMHU !
97 [Ipocreiimue 3agaum ¢
BEKTOpaMHU !
08 O6o06menne u
cHUcTeMaTU3alus 3HaHUI !
99 O6o061ueHne u ) .
cucTeMaTu3aius 3HaHU I
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100 Hrtorosast KOHTpOJIbHASA I 1
pabota
101 Hrorosast KOHTpOJIBHASA | |
paborta
102 Ob6o061enne u ) i
cuUcTeMaTu3anus 3HaHUI
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 [TIPOI'PAMME
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11 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHHs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTtejibHbIE

pecypchl

[ToBTOpEHME TEMBI
"KoopauHatsl BeKTOpa Ha
IJIOCKOCTH U B
npocTpaHcTse"

[ToBTOpEHME TEMBI
"CkayisipHoe
MPOMU3BEICHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Bpruncienue yria
MEXIYy BEKTOpPaMH B
npocTpaHcTBe"

[ToBTOpEHME TEMBI
"YpaBHeHUE NPSIMOiA,
POXOJSIIIEH yepe3 1Be
TOYKH"

VYpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTpe3Kax

YpaBHEHHE IUIOCKOCTH,
HOpMaJjb, ypaBHEHHUE
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IIJIOCKOCTHU B OTPE3KaX

Bekropnoe
IIPOU3BEICHUE

JIuHeiiHbIe HEPaBEHCTBA,
JIMHEWHOE
porpaMMHupPOBaHUE

JIuHeiiHbIe HEPaBEHCTBA,
JIMHEWHOE
IporpaMMHUpOBaHUE

10

AHaJIUTUYECKHE METOIbI
pacuéra yria Mexuay
OpSIMBIMU B
MHOTOTpPaHHHUKaX

11

AHaJIUTUYECKHE METO b
pacuéra yria Mexmay
IUIOCKOCTSIMH B
MHOTOTpaHHHUKaX

12

dopmyiia pacCTOSIHUS OT
TOYKH JI0 MJIOCKOCTHU B
KOOpAMHATAX

13

Haxoxnenue pacctosiHui
OT TOYKH J0 INIOCKOCTH B
KyOe

14

Haxoxnenue pacctossHui
OT TOYKH JI0 MJIOCKOCTH B
NpaBUIBHON NupaMuze
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15

KonTponbhas padbora
"AHanuTuyeckas
reomerpus”

16

Ceuenus
MHOTOTPAaHHHUKOB:
CTaHIapTHBIC
MHOTOTPaHHHKHU

17

Ceuenns
MHOTOTPAaHHHKOB: METO/I
CJIEIOB

18

Ceuenuns
MHOTOTPAaHHUKOB:
CTaHJapTHBIE TIIIOCKOCTH,
repecedeHust MpPsIMbIX U
IUIOCKOCTEH

19

[TapamienbHbIe IPsIMBIE U
IUIOCKOCTH:
napasulesIbHble CeUeHUs

20

[TapaienbHble IpsIMBIE U
TUIOCKOCTH: Pacy€ET
OTHOILIEHUH

21

[TapasienbHble IPSIMBIE U
IJIOCKOCTH: YIJIBI MEXIY
CKPELIMBAOIIMMUCS
OPSIMBIMU

22

[IepnieHquKysIpHBIC

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOI MOAMNUCHIO
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IpsIMbIE U TJIOCKOCTH:
CTaH/IapTHbIE Maphbl
NEPHEHANKYIISIPHBIX
IJIOCKOCTEH U MPSMBIX,
CUMMETpUU
MHOTOTPaHHHUKOB

23

[leprieHAMKYyISIpHBIE
psiIMbI€ U TJIOCKOCTH:
TeopeMa O Tpex
NEePHEHANKYIISIpax

24

[leprieHAMKYISIpHBIE
IpsIMbIE U TJIOCKOCTH:
BBIUMCJICHHUS JITHH B
MHOTOI'PAaHHHUKAX

25

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJbHUKOB,
(hopMyIBI 1715 TIOIAEH,
Co00paxeHus! MoA00us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJbHUKOB,
(hopMyIIBI 1715 TIIOIIAEH,
Cco00paxeHus! MoAo0us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJbHUKOB,
(hopMyIIBI 1715 TTOIIAEH,
Co00paxeHus! MoA00us

28

IImomtaay ceuenuit
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MHOTOTPAaHHHUKOB:
IJIOIIAAN TOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpakeHUS TI0T00MS

29

ITmomamu ceuenmit
MHOTOTPaHHHKOB:
TJIOIIAAN TOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpaKeHUS TI0T00MS

30

KonTponbnas pabora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"

31

O0BpéM Tena. O0beEM
PSIMOYTOJIBHOTO
napasuiesienuneia

32

3amaun 06 yaABOCHUHN
Ky0Oa, 0 KBagparype Kyoa;
O TPUCEKIIUH yTiia

33

Crepeomerpuueckue
3aJ1auu, CBSI3aHHBIC C
00BEMOM
IPSIMOYTOJIBHOTO
napasuleenuneaa

34

[Ipuxnagueie 3a1a4uu,
CBSI3aHHEBIE C
BBIYHCIIEHHEM 00BEMA
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IIPSIMOYTOJIBHOTO
napajuleIenune1a

35

O06BEM npsMOit IPU3MBI

36

CrepeomMerpuueckue
3a/1a4d, CBA3aHHBIC C
BBIYUCIICHHEM 00BEMOB
IIPSIMOM IIPU3MBI

37

[IpuknagHbie 3a1a4u,
CBSI3aHHBIC C 00BEMOM
IIPSIMOM IIPU3MBI

38

Brrancnenue 066EMoB
TEJ ¢ IOMOIIBIO
ONPEACIEHHOTO
uHTerpaia. Oosém
HAKJIOHHOW NPU3MBI

39

Brrunciienue 006M0B
TEJ C IIOMOILBIO
ONPEACIEHHOTO
uHTerpana. OobéM
UpaMUIbl

40

dopmyia 06bEMa
nupaMuel. OTHOLIEHHE
00BEMOB MUPAMUJ C
o0LINM yIJIOM

41

dopmyia 00bpEMa
nupaMuel. OTHOLIEHHE

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOI MOAMNUCHIO
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00BEMOB MUPaAMU/I C
00IIUM yTIIOM

42

CrepeoMerpuueckue
3aJauu, CBSI3aHHBIE C
00BEMaMU HAKJIIOHHOM
TIPU3MBI

43

CrepeoMerpuueckue
3aJla4y, CBI3aHHEIE C
00BbEMaMH TUPAMHUIBI

44

[Ipuknannelie 3a7a4u Mo
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOW NPU3MBI

45

[Ipukiaguelie 3aga4u 1o
teme "O0béMbI TEN",
CBSI3aHHBIC C 00BEMOM
MUpPaMUIbI

46

[Ipumenenne o0GbEMOB.
Brruucnenue pacctosHus
J10 IIJIOCKOCTH

47

KonrponbsHas padora
"O6BEM MHOTOrpaHHuKa"

48

[{ummaapudeckas
TIOBEPXHOCTH,
oOpa3yrorue
LUJIUHAPUYECKOU
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IIOBEPXHOCTHU

49

Hunusnp. [psamon
KpyTOBOM LIUIUHJP.
[Inomane moBepxHOCTH
LUIMHAPA

50

Konnueckas
MOBEPXHOCTb,
00pa3yrolire KOHUIeCKOM
nosepxHocTu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
NapajuiebHOM MIIOCKOCTH
OCHOBAaHUA

52

Y ceu€HHBIN KOHYC.
N3o6pakenne KOHYCOB H
YCEUEHHBIX KOHYCOB

53

[Tnomaap 6okoBoOM
IOBEPXHOCTH U MOJHOU
MTOBEPXHOCTU KOHYCA

54

IInomanes 0OKOBOI
MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa

55

CrepeoMeTrpuueckue
3a/1a4M Ha
JI0Ka3aTelIbCTBO U
BBIYHCIICHUE,
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MOCTPOEHUEM CEUECHU I
LWIMHApPA, KOHyca

56

CrepeoMerpuueckue
3a/1a4M Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE,
MMOCTPOCHUEM CEUCHUH
WIMHIpPA, KOHYyCca

57

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C [IWIMHIPOM

58

[Ipuxknagueie 3a1a4u,
CBSI3aHHBIE C HUIUHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
11apa ¢ miIoCKOCThIO.
Kacanue mapa u cepsr
IUIOCKOCTBIO. Bung u
n3o00pakeHue mapa

61

[lepeceuenue cdepsl 1
1apa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsr
IUIOCKOCTBIO. Bun u
n300paKeHHe mapa

62

VYpaBHenue chepsl.
[Tnomans chepsr u e€
gacTel
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63

Cummerpus chepsl u
mapa

64

CrepeoMerpuueckue
3aJa4u Ha
JI0Ka3aTeIbCTBO U
BBIYUCJICHHUC, CBA3aHHBIC
co cepoii 1 mapom,
MOCTPOCHHUEM MX CCUCHHI
TUIOCKOCTBIO

65

CrepeomeTpudieckue
3aJa4ud Ha
J0Ka3aTeNbCTBO U
BBIUKCJICHHE, CBA3aHHbBIE
co cepoii u mapom,
MIOCTPOEHUEM UX CEUCHUI
TUIOCKOCTBIO

66

[MpuknanHbie 3a1a4u,
CBsI3aHHBIE CO cepoii u
apoM

67

[ToBTOpEHME:
OKPYKHOCTb Ha
TUIOCKOCTH, BEIYHCIICHUS
B OKPYXHOCTH,
CTaHIapTHBIE TIO00Ms

68

Pazanunsie koMOMHAIINH
TEJ BpaIIeHUs U
MHOTOI'PAaHHUKOB
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69

3anauu o teme "Tena u
MOBEPXHOCTHU BpaleHus"

70

3anauu o reme "Tena u
HOBEPXHOCTH BpaleHus"

71

KonTtponbHas padora
"Tesa u NOBEPXHOCTH
BpanieHus"

72

O0BEM IUIHHpA.
Teopema 06 06bEMe
IPSIMOTO HWJIMH/IPA

73

Boruncnenue 00b€M0B
TEJ C TOMOIIBIO
ONPEACIEHHOTO
uHTerpaia. Oosém
KOHYyca

74

IImowaau OOKOBOH U
MOJTHOM MOBEPXHOCTHU
KOHYycCa

75

CrepeomeTrpuueckue
3a/1auu, CBA3aHHBIE C
BBIUKCIICHHEM 00BEMOB
UWIMHAPA, KOHYCa

76

[Tpuknagabie 331294 110

teMme "OOBEMBI U

Iiomaau HOBCpXHOCTCfI

"

TCJI
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77

O06béM 11apa u mapoBoOro
cekropa. Teopema 00
00béme mapa. [Lnomanp
chepsl.
CrepeoMeTpHUYECKHEC
3aJauu, CBSA3aHHBIE C
BBIUKCIICHHEM 00BEMOB
1Iapa, apoBoro
CerMEHTa U MapOBOTO
CeKTopa

78

[Ipukiiaguele 3aga4u 10
teme "O0bEMbI TEN",
CBsI3aHHbIE C 00BEMOM
11apa ¥ 1omaabo
cheprl. CoOOTHONICHHMS
MEXTy TUTOIAISIMHU
MMOBEPXHOCTEH U
00BEMamMu MOJOOHBIX Tel

79

ITomoOuEble Tena B
MIPOCTPAHCTBE.
N3menenne o6bEéMa npu
oA00MH.
CrepeomMerpuueckue
3aJla4u, CBSI3aHHEIC C
BBIUHCJIICHHEM O00BHEMOB
TEJI U IUIoIIaIei
MOBEPXHOCTEMN
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80

KonTponbhas padbora
"[lnomaay moBepXHOCTH
1 00BEMBI KPYTIIBIX TEN"

81

JIBM>KEHUS POCTPaHCTBA.
OtobOpaxeHusl.
JIBr>KeHUs U paBEHCTBO
¢uryp. O6mme cBoiicTBa
NBWKCHUHI

82

Bunnl nBmkennit:
MapajuieIbHbIN IEPEHOC,
LEHTpaJIbHAsi CAMMETPUS,
3epKajibHasi CHMMETPHS,
MOBOPOT BOKPYT MPSAMOit

83

[IpeobpazoBanms
noxo6wust. [psmas u
chepa Ditnepa

84

I'eomerpuueckue 3agaun
Ha MPUMCHCHUEC
JBUKEHUS

85

KonTponbhas padbora
"BekTophl B
npoctpaHcTse”

86

Ob6o06marormee
noBropenue 11 nmonaruit
¥ METOJIOB Kypca
reomerpuun 10-11
KJIACCOB, CUCTEMAaTU3AIU
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3HAHUI:
"[TapannenbHOCTD
MPSIMBIX U TIJIOCKOCTEN B
npocTpaHcTse"

87

Ob6o0maroree
noBtopeHue 11 monsaruit
Y METOJIOB Kypca
reomerpuun 10-11
KJIACCOB, CUCTEMAaTU3aIUs
3HaHUU: "BekTopsl B
npocrpaHcTae”

88

O06o0maromee
noBTtopeHue 11 nmonsaruit
Y METOJOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLIM
3HaHUM: "BekTopsl B
npocTtpaHcTse"

89

Ob6o6maroree
noBTopenue 11 nmouaruii
¥ METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIlHs
3HaHuii: "OobeM
MHOT'OTpaHHUKA"

90

O6o6maromee
noBtopeHue 11 nmonaruit
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¥ METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3allHs
3HaHuii: "OobeM
MHOTOTpaHHHUKA"

91

O6o6mmaroniee
noBtopenue 11 nmonaruit
U METOJIOB Kypca
reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIIH
sganui: "Ilmomanu
MOBEPXHOCTU M 0OBEMBI
KpYyIibIX Ten"

92

Ob6o06maroree
noBTopenue 11 nmouaruii
U METOJIOB Kypca
reomerpun 1011
KJIACCOB, CUCTEMAaTHU3allHs
sgagui: "Thnomanu
MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

93

Hrtorosast KOHTpoOJIbHAS
paborta

94

Hrorosast KOHTpOJIbHAS
pabora

95

[ToBTOopenue, 06o0IIEHNE
Hn cucreMaru3sanus
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3HAHUN

96

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAyKU
U €€ poJib B PaA3BUTHH
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKH
U €€ poJIb B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBFOTEPHBIX
TEXHOJIOTHI

98

Ucrtopus pazButus
CTEPEOMETPUHU KaK HAYKU
U €€ poJib B Pa3BUTHUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOIOTHI

99

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)KCHEPHBIX U
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KOMIIBIOTEPHBIX
TEXHOJIOTUN

100

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsurus
CTEPEOMETPUH KaK HAyKU
U €€ pOJIb B Pa3BUTHH
COBPEMEHHBIX
VMH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Hctopus pa3sutus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102 8 0
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
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