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HOACHUTEJBHASA 3AIINCKA

['eomeTpust sABASETCS OAHMM M3 0a30BBIX KYPCOB HA YPOBHE CPEIAHETO
o0uiero oOpa3oBaHus, TaK Kak 00€CIEUYNBAET BO3MOXKHOCTh U3YUEHUS TUCLIUILTAH
€CTECTBCHHO-HAYYHOH HAMPABICHHOCTH W MPEAMETOB TYMAHUTAPHOTO LMKJIIA.
[TockombKy ~ JIOTMYECKOE  MBINUICHHE,  (QOPMUPYEMOE  TOPH  W3YYCHUH
00y4aroIUMUCS MOHATUIHHBIX OCHOB F€OMETPUM, MPHU JTOKA3aTEIBCTBE TEOPEM H
NOCTPOCHUMN LICTIOYKH JIOTHUECKUX YTBEPXKIACHHUHA MPU PEIICHUN FEOMETPUUYECKHAX
3a1a4, YMEHWE BBIABUTaTh W OMPOBEPrarb THIIOTE3bl  HEMOCPEIACTBEHHO
WCIOJB3YIOTCS MPHA PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH
(pu3nyecKux 3a1au.

Llens ocBOCHUs mporpamMmsbl y4eOHOTo Kypcea «['eoMeTpusy Ha yriryOnEHHOM
YPOBHE — Ppa3BUTHE WHAMBHAYAIBHBIX CIIOCOOHOCTEH oOOyvarommxcs mpu
W3YYCHUU TE€OMETPHH, KaK COCTABJIAIOUICH MpeaAMETHOM obmactn «Marematnka u
uHopmaTuka»  depe3  OO0ECHEYeHUE  BO3MOXKHOCTH  MPUOOPETEHUS U
UCNONb30BaHusl Ooyice TNYyOOKMX TEOMETPHUECKHX 3HAaHM W JICHCTBUH,
CHELM(PUYHBIX TEOMETPUH, U HEOOXOMMBIX JUIsl YCIIEITHOTO MPO(PECCHOHATBHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCMOIb30BAHUEM MATEMATUKH.

[TprOpUTETHBIMM 3aa4aMK Kypca TEOMETPUM HAa YIIIYOJIIEHHOM YPOBHE,
PACIIMPSIFOMIMMHA W YCHJIMBAOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

PACIIMPEHUE MPEACTABICHUS O TEOMETPUM KAaK YaCTH MHPOBOW KYJbTYPHI U
(OopMUPOBAHME OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOIIMM MHAPOM;

(opMuUpOBaHME TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak o
BOKHEHIIMX MATEMATUUYECKUX MOJIENSX, TMO3BOJISIFOIIMX OMUCHIBATH W HM3y4daThb
Pa3HBIE SBJICHUS OKPY>KAIOIIETO MUPA, 3HAHUE MOHIATUHHOTO anmnapara no pasaeiny
«CtepeoMeTpus yueOHOro Kypca reOMeTpuH;

(opMupoBaHWE  YMEHHWS  BIAACTh  OCHOBHBIMH  MOHATUSIMH O
OPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOHCTBAMH, 3HAHHUE TEOPEM,
dopMyl U yMEHHE WX MPUMEHSTh, YMEHUsS JOKa3bIBaThb TEOPEMBI U HAXOAUTH
HECTAHIAPTHBIE CIIOCOOBI PELICHUS 33124,

(opMUPOBaHME YMEHUS PACMIO3HABATH HA YEPTEIKAX, MOJIEIAX U B PEATLHOM
MUPE MHOTOTPAHHMKH M TeEJla BPALICHUS, KOHCTPYHPOBAThb T'€OMETPUUYECKUE
MOJIENH,

(OpMUPOBAHNE TOHUMAHUS BO3MOKHOCTH AKCMOMATHYECKOIO MOCTPOCHUS
MaTEMaTHYECKAX TEOPHH, GOPMUPOBAHUE MOHWMAHUS POJM AKCUOMATUKH IPHU
[IPOBEICHUHN PACCYKICHUM,

(opMuUpOBaHME YMEHUS BIAJCTh METOAAMM JOKA3aTEIbCTB W AJITOPUTMOB
PELICHUS, YMECHUS HMX NPUMEHSTH, MPOBOIUTH AOKA3ATEIBHBIC PACCYXKIACHHS B
XOJIE PEIIEHUS CTEPEOMETPUUECKHX 331a4 W 33/1a4 C MPAKTUYECCKUM COACPKAHUEM,
(opMuUpOBaHME TPEACTABICHUS O HEOOXOAMMOCTH  JOKA3aTeNbCTB  NPH



00OCHOBaHUM MATEMATHYECKUX YTBEP)KICHUI U POJIM AKCHOMATHKHU B TPOBEACHUH
JeTyKTUBHBIX PACCY>KICHUH;

Pa3BUTHE M  COBEPLICHCTBOBAHME WHTEIJIEKTYAJIbHBIX W TBOPYECKUX
CnocOOHOCTEH 00yYarOMIMXCsl, MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIBCKUX
YMEHH, KPUTUYHOCTH MBILIJIEHUS, HTHTEPECA K U3YUYCHHIO TEOMETPHH,

(opmupoBaHue (QYHKIUMOHATBHOW TI'PAMOTHOCTH, PEJICBAHTHON T€OMETPHUM:
YMEHHSI Pacro3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEATbHBIX KU3HECHHBIX CUTYAlUsX W MPU M3YYEHUHM IPYTHX
y4e€OHBIX MPEAMETOB, TMPOSIBICHHUS 3aBUCHMOCTEHl M 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUSI PEATbHBIX CHTYalMii, MCCICAOBaHHUsS TOCTPOCHHBIX MOJIEIICH,
WHTEPIPETALNA NOTYUYEHHBIX PE3YIBTATOB.

OCHOBHBIMH COACPATEIbHBIMA JIMHASIMUA YUEOHOro Kypca «['eomeTpus» B
10-11 «knmaccax sBustores: «IlIpsMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpanauku», «Tema  BpameHus», «BekTopel W KOOpAWMHATH B
OPOCTPAHCTBEY, «J{BHIKEHHUSI B TPOCTPAHCTBEY.

CdopmynmupoBanHoe Bo ®I'OC COO TpeOoBaHHE «YMETH ONEPUPOBATH
NOHATUSIMIAY», PEJIICBAHTHBIMM TE€OMETPUHM Ha YIrAyOJNEHHOM YPOBHE OOy4Y€HUs B
10-11 knaccax, OTHOCUTCS KO BCEM COJACPKATEIbHBIM JIMHUSIM YY€OHOIO Kypca, a
(OpMUPOBAHME  JIOTMYECKMX YMEHWH  PACMIPEACHAETCS HE  TOJNBKO IO
COJIEPKATENIBHBIM JIMHUSAM, HO M 1O rojgam o0yueHust. Coaepkanue o0pa3oBaHus,
COOTBETCTBYIOILIEE MPEAMETHBIM Pe3yabTaTaMm OcBocHUst DenepanbHOi padboueii
OPOrpaMMbl, PACpPEeACHEHHBIM O TOJaM OOYYEHHMs, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHHLIMITMATIBHBIM BOMPOCAM O0YYarOIIUECs
oOpallaiich  HEOAHOKPATHO. OJTO  MO3BOJSET  OPraHW30BaTh  OBJIAJCHUE
rEOMETPUYECKUMHU NOHITHSIMHA W HABBIKAMH TIOCJIEA0BATENBHO U MOCTYMATENBHO, C
COOJIFOICHAEM TPUHIMMA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIKOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUNA OOYYAOIIMUXCS, PACIUIUPSS U YIIIyOmsist
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K H3yYEHHIO TE€OMETPUU HA YTIYOIEHHOM YPOBHE MO3BOJISIET:

co3garb  yciaoBus Ui guddepeHnmanuu  00OydEHUs, MOCTPOCHUS
WHAMBUAYAIbHBIX  00pa30BaTENIbHBIX MPOrpaMM, OOECHEUHTh  YIIYOJIEHHOE
W3YYCHUE TEOMETPHH KAaK COCTABIAOUICH yueOHOro npeaMera «Maremarukay,

NOJArOTOBUTh OOYYAKOUIMXCS K MPOJODKEHUIO M3YyYEHUsT MAaTEMaTHKH C
yuétoM BbIOOpa Oyaymeid mnpodeccun, obecneunBas MPEEMCTBEHHOCTh MEXKAY
o0mmM 1 Tpo(hecCHOHATBHBIM 00PA30BAHUEM.

Ha wusyuenme yueOGHOro kypca «l'eomerpust» Ha YrayOnEHHOM YPOBHE
orBoautcs 204 vaca: B 10 knacce — 102 yvaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJEIIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMbie B IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, npsMas, IUIOCKOCTB,
npocTpaHcTBO. [loHATHE 00 aKCHOMATM4YEeCKOM TMOCTPOEHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKeHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOLINECH,
NMapaJyieNbHbIE W CKPEIIMBAKOIMECH MNpsMble. [IpU3HAKM CKpEeLMBAIOIIMAXCS
npsambIX. [TapamiensHOCTE TPSMBIX U IJIOCKOCTER B MPOCTPAHCTBE: NMapaIICIIbHBIE
NPAMBIE B IPOCTPAHCTBE, MAPAJUICIIBHOCTD TPEX MPAMBIX, TAPALIEIBHOCTD MPIMOM
U IUIOCKOCTH. llapamienbHoe M LEHTPATBHOE NPOSKTUPOBAHME, H300paKCHHE
¢uryp. OCHOBHBIE CBOHCTBA MAPAUIEIIBHOIO MPOCKTHPOBaHUs. M300paxkeHue
Guryp B napajuieIbHONW MPOCKIMK. YTJIBI C COHAMPABICHHBIMU CTOPOHAMHM, YTOJ
MEXIY NPAMBIMA B pocTpaHcTBE. [lapaimenbHOCTh IIIOCKOCTEN: NapalielibHbIe
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJTOCKOCTEN. [Ipocreiiue
OPOCTPAHCTBEHHbIE  (UIYpPbl HA IUIOCKOCTH: TETPAjdAp, NapalICICIHIIC,
MMOCTPOCHUE CEUYCHUM.

[TepneHAMKYISIPHOCTD TPSAMOM M TIOCKOCTH: MEPIECHAMKYJISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE NAPAJUICIIBHBIE W TEPIECHAMKYJSAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNCHAUKYISAPHOCTH TNPSIMOA M IUIOCKOCTH, TEOpEMa O MNpsAMOMR
NEPIEHANKYIIIPHOR IIJIOCKOCTH. OprorosasibHOE [IPOEKTUPOBAHUE.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHHAE OT TOYKU 10 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  MJIOCKOCTH, MNpoeKuuss  (QUrypsl Ha  IJIOCKOCTb.
[TepneHAMKYISIPHOCTD  TJIOCKOCTEH:  MPU3HAK — MEPHNEHAMKYJSAPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPIEHAUKYIIAPaX.

YTIIbl B TPOCTPAHCTBE. YIOJ MEXKIY NPSIMOM M IJIOCKOCTBIO, JBYTPAHHBIN
yroJ, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEXrpaHHbIi U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa TUIOCKMX YIVIOB MHOTOrpaHHOro ymia. CBOHCTBA IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yryia. TeopemMbl KOCMHYCOB W CHHYCOB [UIS
TPEXTPAHHOIO yrija.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHuKoB, pa3BépTka MHOrorpaHHvka. [Ipusma: n-yrojbHas
npu3Ma, npsMas U HAKIIOHHAS MPU3MBbI, OOKOBAs W MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NOpsAMOYIOJBHBIA — HapaJuleNenuIe] W €ro  CBOMCTBa.
Kparuaiimmme mnyTM Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas teopema I[lmdaropa. Ilupammpa: n-yroiapHas OUPaMHUAJA,
npaBWIbHAs W yceu€HHass mnupamuabl. CBoiicTBa pédbep W OOKOBBIX TpaHEl
NPaBUIBHOW mupaMuiabl. [IpaBuiIbHBIE MHOTOTPAHHUKHW: TPABHWIIbHAS NPU3MA U



[paBUAJIbHAsA TMpaMHIa, MpPaBWIbHAs TPEYIroOJibHAs MNUpaMHUIa W TPaBUIIbHBIN
TeTpadap, KyO. llpeacraBieHue O MNpaBWIBHBIX MHOTOTPAHHUKAX: OKTaXJp,
JOAEKAd AP W UKOCA AP.

BbluricieHue 3J€MEHTOB MHOTOIPDAHHUKOB. pé&Opa, IWaroHaJv, YIJIbL.
[Tnomaae OOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMONA NPU3MBL
[Tnomane OOKOBOM NOBEPXHOCTM M TOBEPXHOCTHM MNPABWIBHON NUPAMHUIBL,
TeopeMa O TUIOIIAAN YCEYEHHON MUPaAMHUIBI.

CaMMeTpUss B MPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  TPABHJIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS TPABWIBHBIX MPHU3M, CUMMETPUS IPABUIIBHON
[IAPaAMHUIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHAMPABICHHLIE W  IPOTHUBOIOJIOKHO
HaIpaBJIEHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [I€lCTBUSA C BEKTOPAMHU: CIIOKEHHE
U BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha
yncso. CBOMCTBA CITOKEHHST BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[ToHdaTHE KOMIUTAHApHBIE BEKTOPBI. [IpHU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBunio mapauienenunena. Teopema O pas3loKEHUM BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM ~ BeKTOopaMm.  [IpamoyroneHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa M
KOOPAMHATAMHA TOYEK. YTON MEXAy BeKropamu. CKaISIPHOE MPOU3BEICHUE
BEKTOPOB.

11 KUIIACC

Tesa BpalueHus

[ToHATMA: UUIAMHAPUYECKAS NOBEPXHOCTb, KOHHMYECKAS IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCThb, OOpa3yroIIMe MOBEpPXHOCTEH. Tema BpameHus:
UWIAHAP, KOHYC, YCECUEHHBIA KOHYyC, cdepa, map. B3aumMHOE pacnonokeHue
chepsl M TUIOCKOCTH, KacaTrelnbHas TJIOCKOCTh K cdepe. M3o0pakeHue Tten
BpalllCHUs HA TUIOCKOCTH. Pa3Béprka nmmuHapa U koHyca. CuMmmerpust cepbl U
mapa.

OO0béM. OcHOBHBIE cBoiicTBAa 00BbEMOB Ten. Teopema 00 00béEME
NPSAMOYTOJILHOTO Tapajulefienunena W cieacTBus U3 He€. OObEM mnpsaMoid u
HAKJIOHHOM MPU3MBI, IWIMHIPA, MAPaMUAbl U KOHyca. OOBEM MIapa W apoBOro
CErMEHTA.

KomOuHanmu Ten BpalieHus M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
LWIAHAP, OMHCaHHAas OKoJo IwmMHApa. llepeceuenne cdepel M mapa ¢
wiockocThro. Kacanne mapa v cheprl IOCKOCThEO. [[OHSATHE MHOTOrpaHHUKA,



OMUCAHHOTO OKOJIO CQepbl, ceppl, BNUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILCHUS.

[Tnomaae MOBEPXHOCTH LMIUHAPA, KOHYCA, IUIOWIAAb CPEPBl U €€ 4YacTeil.
[TonoOue B mpoctpaHcTBe. OTHOLIEHWE OOBEMOB, IJIOMIAJAECH MOBEPXHOCTEH
nonoOHbIx ¢uryp. [IpeoOpasoBanue nomodus, romoteTHs. PemieHuwe 3aaad Ha
IUIOCKOCTH C MCMIOJIb30BAHUEM CTEPEOMETPUUECCKIUX METOJIOB.

[TocTpoeHHE ceueHNii MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUCHHS LMIIMHAPA
(mapajyiebHO W NEPHCHAMKYJSIPHO OCH), CEYCHMS KOHyca (MapajuiebHbIC
OCHOBAHUIO W MPOXOISIINE YEPE3 BEPLIAHY ), CCUEHUS [Iapa, METOABI MMOCTPOCHHUS
CEUCHWH: METOJ CIICAOB, METOJ BHYTPEHHETO MPOCKTHUPOBAHUS, METOJ MEPEHOCA
CEKYILEN TITOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpanctBe. OmnepauuMyd HaJ BEKTOpaMH. BekTopHoe
YMHOXKEHUE BEKTOPOB. (CBOHCTBA BEKTOPHOrO yMHOXEHMs. [IpsaMoyrolibHas
cUCTEMA KOOpAMHAT B nmpoctpaHcTBe. KoopauHarel BekTopa. Pasnoxkenne BekTopa
no Oasucy. KoopaMHaTHO-BEKTOPHBIA METOA MPH PEIICHUM TIE€OMETPHUYECCKHUX
3a/1ad4.

J{BHKEHHUS B IPOCTPAHCTBE

JIBr>keHus npocTpaHcTBa. OToOpakeHus. J|BHKEHUS M PABEHCTBO (UTYD.
OOmme cBoiicTBa JABMKCHWM. BHIbl JBMKEHWA: Mapajyie/ibHBIA MEPEHOC,
LHEHTPAJIbHAS CUMMETPHUS, 3€PKaJIbHAs CUMMETPHUS, MOBOPOT BOKPYI MPSMOMN.
[TpeoOpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHU A

JIMUYHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaKk akKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  00lIecTBa,  OPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
NpOLEIyp TPaKIAHCKOro oO0mecTBa (BBIOOPBL, OMPOCHI W JAPYrO€), YMEHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMAMY M HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUICKON TpakIaHCKOM MICHTUYHOCTH, YBAKCHUS K
MPOLIJIOMY M HACTOSAILEMY POCCUHCKOW MAaT€MAaTHKH, LICHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUMCKUX MATEMATUKOB U POCCHUHCKON MaTeMaTHYECKOMN IIKOJIBL,
UCIOJB30BAHUE 3TUX JOCTIKCHWH B JAPYTUX HAyKax, TEXHOJOrMsX, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapoaa, CPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUI HAYKM W ACATEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJI4/1a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) scTeTn4ecKoe BOCTINTAHHE:

ACTETUYECKOE OTHOILIEHWE K MHUPY, BKIIHOUAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHHUNA, PACCYXACHHUIA, BOCIPUUMYUBOCTD
K MAaTEMAaTH4YE€CKUM aCIEeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,

S) pusnueckoe BocnuTanue:

C()OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 30POBOT0 M 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (30POBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, PeryysipHas Qpu3nveckas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-030POBUTEIBHOMN NEATENBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHE:

FOTOBHOCTb K TPYAY, OCO3HAHWE LIEHHOCTH TPYIOJIIOOUs, HHTEPEC K
pa3nmauHbIM  cepaM  TPO(ECCHOHANBHOW  ACITENIBHOCTH,  CBSI3aHHBIM €
MAaTEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccu W Peaiu30BbIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
FOTOBHOCTb M CIOCOOHOCT K  MATEeMaTH4ecKoMy  OOpa3oBaHUKD U



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTH K AKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a1a9 MATEMATHUYECKON HATIPABICHHOCTH,

7) 3K0J10rHYeCcKOe BOCIIHTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYJIBTYpbl, TIOHAMAHWE BIMSHUS
COLMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpeabl, 0CO3HAHUE MIOOATBHOTO XapaKTepa SKOJOTMYECKUX MPOOIEM, OpUEHTALUS
HA MPUMEHCHHE MATeMAaTHMYECKWX 3HAHWW Js peuieHus 3a1ad B o0nactu
OKPYXKAKOLIEH Cpepl, IUIAHUPOBAHUE TOCTYNKOB W OLEHKA HMX BO3MOKHBIX
NOCIIEACTBUM JUIsl OKPYIKAIOLIEH CPebL;

8) neHHOCTH HAYYHOI O MO3HAHMS:

C()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAYKM W OOWIECTBCHHOM  NPAKTHKW, MOHUMAaHHE
MAaTEMaTHYECKON HaykH Kak c(epbl YEIOBEUECKOW MACATEIBbHOCTH, 3TANOB €&
pa3BUTHs M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHK, OBJIAJCHUE S3BIKOM
MAaT€MaTUKM W MAaTEMATUYECKOM KYJIbTYPOH Kak CPEACTBOM IO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh NPOECKTHYK) W HCCIECA0BATEIBCKYIO ACITEIBHOCTD
WHIUBUYATBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/ibHbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

ba3osble Jornyeckue aeiicrus:

BBISIBIIAT M XAPAaKTEPHU30BATh CYIICCTBEHHBIE NPU3HAKM MAaTEMATUUYECKHUX
OOBEKTOB, TOHATHN, OTHOLIEHWA MEXIy TMOHATHAMH, (OPMYIUPOBATH
OTpPEACTICHUS TOHATHI, YCTAHABIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(UKALUH,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYyJIMpOBaTb W  MPeoOpPa3OBBIBATH  CY>KICHUS:
YTBEPAUTENbHBIC U OTPULATENIbHBIC, EAMHUYHBIC, YACTHBIE H OOLIUE, YCIIOBHBIC,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MTPOTUBOPEUYMS
B (paKkTax, AAHHBIX, HAOJIIOACHUSAX W YTBEPKACHUSX, MPEiaratb KPUTCPUH s
BBIABJICHHS 3aKOHOMEPHOCTENA W ITPOTUBOPEUNH,

JIENaTh BBIBOABI C HCMOJB30BAHUEM 3AaKOHOB JIOTMKH, JIEAYKTUBHBIX W
MHIAYKTUBHBIX YMO3AKIIFOYEHHU I, YMO3aKJIFOUEHUH 110 aHAIOT UM,

ITPOBOJUTE CAMOCTOSTENIBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPIKIACHUI
(MpsiMbIE W OT MPOTUBHOIO), BEICTPABaTh aPryMEHTALUIO, TPUBOAUTE MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BBIBOIBL,

BbIOMpaTh Cmoco0 pelicHust ydeOHOW 3amaun (CpaBHUBATh HECKOJBKO
BAPHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKHe AeiiCTBUS:



UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEILCKUIT WHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOMPOCHI,  (DUKCHPYIOIIME  MPOTUBOPEUME,  OpoOseMy,
YCTAHABJIMBATH UCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, apryMEHTHPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOrO 0OBEKTA, IBJICHHUS, POLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTAMH, SIBICHUSMH, TPOLECCAMMU;

CaMOCTOATEBLHO (POPMYJIMPOBATh OOOOIICHHUS W BBIBOJBI MO PE3yJibTaTaM
OPOBECAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLCHWBATH  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IICHUIA;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIABUIATH
OPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH AS(PUUIUTEl MTHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U [UIsl PELICHUS 3a/1a4H,

BbIOMpaTh MHPOPMALIMIO U3 HCTOUHUKOB PA3JIMYHBIX THIIOB, AHAJTM3UPOBATh,
CUCTEMATHU3UPOBATh M MHTEPHOPETUPOBATh MHPOPMALMIO PA3JIAYHBIX BUIOB H
(hopM MpEACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEIACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOpMaALAA no CaMOCTOSITENTEHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYJIMPOBATE CY>KICHHUS B COOTBETCTBUM C YCIIOBUSIMU U
HeJsiMA - OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaThb MOACHEHWS MO XOAY PELICHUS 3aayd,
KOMMEHTUPOBATH IMOTYYEHHBIN pe3yJIbTar;

B X0/€ OOCYXKIEHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, pEIIacMOM 3a7auv, BBICKA3bIBaTh HWJIEW, HALECJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIATE CBOM CYXKACHUSA € CYKACHUAMHU APYIMX YYaCTHUKOB
auanmora, oOHApyXMBaTh PA3JIMYME M CXOACTBO MO3ULMI, B KOPPEKTHOWH (opme
(OopMyITMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

MPEACTABIATE PE3YJIBTATHI PELICHUS 3aa4, SKCIEPUMEHTA, UCCIEA0BaHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (GOpMaT BBICTYIUICHHS C Y4YETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUN.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUS
Camoopranusanusi:



COCTaBJIAITh IJIaH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO PEUICHHS €
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUN ¢ YYETOM HOBOW MH(pOpMALUK.

CaMOKOHTPOJ/Ib, 3MOIIHOHAJIbHBINH HHTE/LIEKT:

BIQJICTh  HABBIKAMM  [O3HABATEJIbHOH  peduekcun  Kak  OCO3HAHWs
COBEPIIACMBIX JECHCTBUI U MBICTUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MpoLEecca M pe3yibrara PEIleHUs
MAaTEMATHYECCKOM 3a1a4H;

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUW 33Ja4H,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAlICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIHU U YCIOBUAM, OOBSACHATH PUYHHBI
JOCTUKEHHSI WJTM HEAOCTUKECHHUSI PE3YIIBTATOB ACITEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI AEATE/ILHOCTD:

NOHAMATh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIWBUIYTbHOM
paboTel MpU pEUICHWMH Y4YeOHBIX 3aJay, NOPUHUMATh LEllb COBMECTHOH
JEATEIILHOCTH, TUIAHUPOBATh OPraHW3aLMI0 COBMECTHON pabOThI, paclpeacisiTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXAaThb MPOLECC W PE3yJbTaT PpadoTHI,
000011aTh MHECHUS HECKOJIBKHUX JTFOICH;

Y4acTBOBAaTh B TPYMIOBBIX (opmax paboTel (00CykAcHHsS, OOMEH MHEHUA,
«MO3rOBBIE  IITYPMBI» W  WHBIC), BBINOJHITH CBOK 4YacTb pabOTBl U
KOOPAVMHHUPOBATh CBOM JECHCTBHS € JIPYIMMHM WICHAMW KOMAH[bI, OLEHUBATh
Ka4eCTBO CBOEIO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHniry 10 kinacca oOyyaromuiicst HAyYUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMMOHSATUSMH CTEPEOMETPUH MPH
PEUICHUY 3a/1a4 ¥ POBCICHUM MATEMATHUCCKUX PACCYKICHMUIA,

e TMPHUMEHATH AKCUOMBI CTEPEOMETPUU W CICACTBUS M3 HUX MPU PCIICHUH
TEOMETPUYECKUX 3314,

e KJIACCH(PUIIMPOBATh B3aUMHOE PACHOJIOKCHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSMHU, CBSI3aHHBIMM C yIJIaMH B
MIPOCTPAHCTBE. MEXAY NPSAMBIMH B MPOCTPAHCTBE, MEKIY MPIMON W
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOAHO PAacMO3HABATH OCHOBHBIE BWJbl MHOTOTPAHHMKOB (MPU3MA,
NUPAMHAJA, MPSAMOYTOJbHBINA Napajuienenunen, Kyo),

e KiaccM(pUUMPOBATH  MHOTOTPAHHWUKW, BBIOMpPAs  OCHOBAHWS  JUIs
KJTaccu(puKanum;

e CBOOOAHO OMNEPUPOBATH  MOHSATUSMH, CBA3AHHBIMH C  CCYCHHEM
MHOTOTPAaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH  MAPAJUIEIBHOE, LHEHTPAIBHOE W OPTOTOHATILHOE
OPOEKTUPOBAHKE (UTYP HA MJIOCKOCTh, BBINOJHATE M300paKeHUsT QUryp
HAa TUTOCKOCTH,

e CTPOUTh CEUYCHUS MHOTOTPAHHUKOB PA3JIMYHBIMA METOJAMH, BBIMOIHSITH
(BBIHOCHBIE) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP:
BHU/JI CBEPXY, COOKY, CHU3Y;

e BBIYHACATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupaMmuaa), FEOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

e CBOOOIHO OMEPUPOBATH MOHATHSIMHU: CUMMETPHUSl B MPOCTPAHCTBE, LICHTP,
OCb W TUIOCKOCTb CHUMMETPHHM, LEHTP, OChb M TIOCKOCTh CHMMETPUHU
(urypsr;

e CBOOOAHO OMEPUPOBATH MOHSATHAMH, COOTBETCTBYIOLIMMHM BEKTOpaM W
KOOpPJMHATaM B MPOCTPAHCTBE,

e BBINOJHSATH ICHCTBUS HAJ BEKTOPaMU;

e pelIaTh 3aJa4M Ha JOKA3aTeIbCTBO MATEMATUYECKWX OTHOUICHUN W
HAXOXKICHUE TEOMETPUUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METOBI
OPHA PELIEHUU MAaTEMATUYECKHUX 3374 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIO>KHOCTH,

e MPHUMCHATH NPOCTEHINME NPOTPAMMHBIE CPEACTBA W SJIEKTPOHHO-
KOMMYHHKAILMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECCKUX 3a/1aY,;

e U3BJEKATh, NPEOOPa30BBIBATE M HMHTEPOPETUPOBATH WH(POPMALKIO O
OPOCTPAHCTBEHHBIX T€OMETPUYECKMX (QUrypax, TMPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

e TMPHUMCHATH TMOJYYECHHBIC 3HAHWS HA TMPAKTUKE. CPAaBHUBATh W
AHAJIM3UPOBATh PEATBHBIE CUTYalH, MPUMEHATh U3YUYECHHBIE MOHATUS B
OpOLECCE TMOMCKA PEIICHHMS MAaTeMaTH4ecKu  C(hOpMyIHpPOBAHHON
npoOJIEMbI, MOJACIUPOBATh PEAIbHBIE CUTYAallMd HA S3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJACTH C UCMHOJB30BAHUEM T€OMETPHUUECKHUX
NOHATANA M TEOpPEM, ammnapara aiareOpbl, pelaTh MPAKTUYECKUE 3a]a4H,
CBSI3aHHBIE C HAXOXKACHUEM T€OMETPHUECKUX BEJIMUMH,

e HWMETh NPEIACTABJICHHAS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTh yHIAMEHTA Pa3BUTHUS TEXHOJIOTHIA.

K koniry 11 kinacca o0yyaromuiicst HAyYUTCS:



CBOOOJHO OMEPUPOBATH MOHITUSMH, CBS3aHHBIMU C LWJIMHAPUYECKOM,
KOHMUYECKOH W CQEPUUYECKON TMOBEPXHOCTSAMHM, OOBICHITH CHOCOOBI
NOJTYYCHHUS;

ONEPUPOBATH MOHIATUSMU, CBI3AHHBIMU C T€JIAMK BPALUCHUS: [IMJIMHAPOM,
KOHYCOM, ¢(pepoii u 1apom;

pacro3HaBarth Tena BpallcHus (LWIMHAP, KOHYC, cdepa wm map) u
OOBSICHATE CIIOCOOBI OYYECHHUS T BPALICHHUS;

KJTaCCU(PUIIMPOBATH B3AUMHOE PACIIONIOKEHUE C(HEPBI U MIOCKOCTH,
BBIUUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TE BpALICHUS,
00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHMKOB M TEJ BpALICHUS,
TEOMETPUYECKUX TET C MPUMEHEHHEM (POPMYIT,

CBOOOJHO OMEPUPOBATH TOHSATUSIMU, CBSI3aHHBIMU C KOMOWHALUSAMU TEJ
BpALLCHUsS] U MHOTOTPAHHWMKOB. MHOTOIPaHHUK, BIUCAHHBIM B cdepy u
OTMMCAHHBIA OKOJIO CQepbl, cepa, BNUCAHHAs] B MHOTOTPAHHUK WJTM TEJIO
BPALICHMUS;

BBIUUCIIATH COOTHOIIEHUSI MEXY MJIOUIAAIMU MOBEPXHOCTEN U 00BEMAMU
MMOJTOOHBIX TEI,

n300pakarb M3ydacMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUSI TEJT BPALLICHMUSI,

U3BJICKaTh, WHTECPNPETUPOBATh W NpeoOpa3oBbIBaTh WH(MOPMAIMIO O
OPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, TMPEACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOIHO OMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelarb TeOMETPUUECKUE 3a/1a4i HA BBIUMCIIECHUE YIJIOB MEKIY MPSMBbIMU
U TUIOCKOCTSIMM, BBIYMCICHUE PACCTOSHUI OT TOUYKH 10 TUIOCKOCTH, B
LEJIOM, Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIA MPU PELICHUH;
CBOOOJHO OMNEpUPOBaTh TMOHSATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JBUKEHUM,

BBIMOJIHATE M300PaXCHUS MHOTOTPAHHMKOB W TEN BpALCHUS MPU
MapajuIe]IbHOM  THEPEHOCE, LEHTPAIBHOW CHUMMETPHUM, 3€PKAIBHOMN
CUMMETPUH, MIPH MOBOPOTE BOKPYT MPSAMOiA, MpeoOpa3oBaHus MoA00uUS;
CTPOUTH CEUECHUS MHOTOIPAHHMKOB U TEJ BPALICHUS: CEYCHUS IMJIMHAPA
(mapasieSIbHO W MEPIEHIUKYIISPHO OCH), CEYEHUST KOHYyCa (MapajijieibHbIE
OCHOBAHUIO U MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOMbl TOCTPOCHUS CEUYEHWM: METOH CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEPEHOCA CEKYILEH TIIIOCKOCTH,



JIOKa3bIBaTh FTEOMETPUYECCKUE YTBEPIKICHNUS,

OPUMEHATh T€OMETPUYECKHE (PAKThl JUISl PEIICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEAIoJararolnX HECKOJIBKO IIaroB PEIICHUs, €CJIU YCIIOBUSA
NPUMEHEHUS 3a/1aHbI B IBHON M HESIBHOM (hopMme;

pemark 3aJavd Ha J0Ka3aTeiIbCTBO MATEMATUYECKUX OTHOIICHHWA |
HaXO0XKICHUE T€OMETPUUECKUX BEITNYNH,

[IPUMEHATE MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIHOHHBIE
CHUCTEMBI IIPU PELLICHUHU CTEPEOMETPUYECKUX 3a/1a4,

IPUMEHATE  IIOJyYEHHBIE  3HAHMA HA  [PAKTUKE.  CPaBHUBATH,
AHAJTM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALIUH, IPUMEHATH U3YUCHHBIC
IIOHATHSA, TEOPEMBI, CBOWCTBA B  MPOLECCE MOWCKA  PEIICHUSA
MaTeMaTHUYECKA  CPOPMYJTUPOBAHHOW  MPOOJEMBI,  MOJCIHUPOBATH
peasbHBIE CHUTYyallMM Ha S3BIKE T€OMETPUH, MCCIECAOBATH IMOCTPOCHHBIE
MOJEIA C WCIOJNB30BAHUEM TIE€OMETPHUYECKUX MOHATHA W TEOPEM,
anmapara anreOpbl, pemarb MNPAKTUYECKUE 3a7a4ud, CBSI3aHHBIE C
HAXO0XKICHUEM I'eOMETPUYECKUX BEIINYHH,

UMETh TPEACTABICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTh pyHIAMEHTA PA3BUTHUS TEXHOJIOTHIA.



TEMATHUYECKOE INVNTAHUPOBAHUE
10 KITACC

KoanyectBo uacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB U TeM (uudpossbie)
n/n NPOrpamMMmBslI Bcero Konrpoaehbie | Ilpaxriieckie o0pa3oBaTe/bHBIE
padoTbl padoTbI pecypent
1 BreneHue B cTepeoOMeTpHIO 23 1
5 B3anmuOe pacnonoxeHue npsiMelx B 6 !
MIPOCTPAHCTBE
3 ITapannenbHOCTb NPSMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepHeHI[I/IIiy.]'IﬂpHOCTb NPSIMBIX 25
IJIOCKOCTEH B MPOCTPAHCTBE
YTIbl U PacCTOSHUSA 16 1
MHororpaHHukH 7 1
BexTtopel B npocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IeHHE U CUCTEMATU3ALUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
No ni/m HaumeHoBaHHe pa3feioB U TeM Kosrposmoie | Tpaxruueckue (uudposbie)
NPOrpamMMmBslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypent
1 AHanuTHyeckas reoMeTpust 15 1
5 [TosTOpeHwue, o6o6meHI:Ie u 15 !
cHCTEMaTH3aLUs 3HAHUH
OOBEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnommany NOBEPXHOCTH U OOBEMBI 9 !
KPYTJIBIX T
6 JBrxeHus 5 1
7 [TosTOpeHwue, o6o6meHI:Ie u 7 5
cHCTEMaTH3aLUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoxa

KosanuecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE IIOCKOCTH, TapalIeIbHBIX
NPSMBIX (OTPE3KOB), CEPEIMHBI OTPe3Ka

IIoHATHSA cTepeoMeTpUn: TOUKA, IPsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paKeHUs HA PUCYHKE
MJIOCKOCTH, MapPaAJUICIIbHBIX IPAMbBIX
(OTpe3KOB), cepenuHbI OTPe3Ka

ITonsTus: nepecexaroiyecs MIOCKOCTH,
nepeceKaroIyecs npsiMasi U MiI0CKOCTb;
MOJIyTIPOCTPAHCTBO

ITonsTus: nepecexaroiyecs MIOCKOCTH,
nepeceKaroInyecs npsiMasi U MiIoCKOCTh;
MOJIyIPOCTPAHCTBO

MHoOTrorpaHHuKy, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

MHoOTrorpaHHuKy, U300pakeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBbIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIeICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbIE
cnenctBus u3 HUX. CriocoOwl 3ananus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0o03HaueHUs MPSIMBIX U TUIOCKOCTEH

10

H3o0paskenue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0paskeHue nepeceveHus
MOJYUYEHHBIX IIOCKOCTEHN. PackpaiunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

11

N3obpaskeHnue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0pakeHue nepecedeHus
MOJYYEHHBIX IIOCKOCTEN. PackpaiunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

12

N3o0paskeHue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0pakeHue nepeceveHus
MOJYYEHHBIX IUIOCKOCTEN. PackpaiunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

13

N3o0paskeHnue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pébpa. M3o0pakeHue nepecedeHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpaiunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

14

Merton cienoB At HOCTPOEHUs CeUeHUN




15

MeTton cnenoB I MOCTPOSHUS CEYeHUH.
CBaolicTBa nepecevyeHnil NpsIMbIX U
MIJIOCKOCTEN

16

MeTton cnenoB I MOCTPOSHUS CEYEHUH.
CBaolicTBa nepecevyeHnil NpsIMbIX U
MIJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamuae, Kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 3aIIUCh 11aroB
MOCTPOESHHSI

18

[MocTpoenue ceueHuit B mupamuae, Kyde
o Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34IIUCHh 1aroB
MOCTPOESHHSI

19

[MocTpoenue ceueHuit B mupamuae, Kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 3alIUCh 11aroB
MOCTPOESHHSI

20

[MocTpoenue ceueHuit B mupamue, Kkyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34IIUCh 1aroB
MOCTPOESHHSI

21

[TosTOpenue nuanumerpuu: Teopema o
NPONOPLUMOHANBHBIX OTpe3Kax. [Tomodue
TPEYTOJBbHUKOB

22

IToBTOpenue nnanumerpuu: Teopema
MeHnenas. PacueTsl B CEUEHUSIX HA
BBIHOCHBIX YEPTCXKaAX. HCTOpI/Iﬂ pa3BUTHA
MJIAHUMETPHUU U CTEPECOMETPUUA




23

KonrponbHas padota " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmuOe pacnonoxeHue npsiMelx B
npoctpancTse. CKpeLBaoIuecs
npsimble. [Ipru3HaKy CKpeLuBaroLIuXCsl
npsiMbIx. [lapannensHble npsiMble B
MIPOCTPAHCTBE

25

TeopeMa 0 CyLIECTBOBAHUH U
€AUHCTBEHHOCTHU MPSIMON MapajuiebHON
JAHHOH NPSIMOM, NPOXOASLIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKALLEH HAa JAHHON
npsiMoii. JlemMma o nepecedeHun
MapauIeIbHbIX MPSIMBIX MJIOCKOCTBIO

26

ITapannenbHOCTB Tpex NpsiMbIX. Teopema o
TpEX mapajlyieNbHBIX NpsAMBIX. Teopema o
CKPEIIHUBAIOIINXCS MPSMBIX

27

[TapannenbHOE NPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapaJIETIbHOTO
npoekTrpoBanus. M300paxeHne pa3HbIx
¢buryp B mapanaesbHONH IPOEKINU

28

LlenTpanpHas npoekuus. Yroda ¢
COHANpPAaBJICHHBIMA CTOPOHAMHU. YTOI
MEXAY MPSIMBIMU

29

3amaun Ha TOKA3aTENILCTBO U
HCCJIEOBAHUE, CBSI3aHHBIE C
PacIoNOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

30

IIonATHA: NapannenbHOCTh NPSMON U
MIJIOCKOCTH B IpocTpaHcTse. [IpusHak
NapauIeJIbHOCTU NPSIMON U TUIOCKOCTH.




CaolicTBa napasieabHOCTH NPSIMON U
IUIOCKOCTHU

31

I'eomeTpuueckue 3ajauu Ha BBIUNCIIEHHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapajuIebHOCTBIO MPSIMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

32

IToctpoeHue ceuenus1, MPOXOASIIEro Yepes3
JaHHYIO MPSIMYIO Ha YePTEXKE U
NapajieIbHOro Apyrov npsamou. Pacuér
OTHOULIEHUI

33

[TapannenbHas MPOEKLHs], TIPUMEHEHHE
1Tl IOCTPOCHMS CeueHM Kyba u
napauienenuneaa. CBoHcTBa
napajuieNienunesa 1 mpu3Mbl

34

IMapannensHble niaockocTu. Ilpusnaku
NapajyIeIbHOCTHU JIBYX ILIOCKOCTEH

35

TeopemMa 0 mapanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MTPOXOAALIEH
yepes3 TOUKY, He MPUHAAJICIKAIIYIO JTaHHON
IJIOCKOCTH U CJIEACTBUS U3 HEE

36

CaolicTBa napaueabHbIX TIOCKOCTEN: O
NapajuleIbHOCTU MPSIMBIX MepeceueHus
pU NEPECCUCHNN ABYX MapaJlJICIIbHBIX
MIJIOCKOCTEH TpeThen

37

CaoiicTBa mapamieNbHbIX MIIOCKOCTEH: 00
OTPE3Kax NnapajuieIbHbIX NPAMBIX,
3aKJIFOYEHHBIX MEXKAY I1apaJliICIbHBIMU
IJIOCKOCTSIMU, O MepecedeHH MpsiMOi ¢
ABYMHA NapaJlICJIbHbIMU IIJIOCKOCTAMUA




38

IToBTOpenue: Teopema [Inudaropa Ha
IIOCKOCTH

39

IloBTOpEHNE: TPUTOHOMETPUS
MPSIMOYTOJIBHOI'O TPEYTOJIbHUKA

40

CaoiicTsa ky0a 1 MPsIMOYTOJILHOTO
napajuleJaenumnena

41

Brraucnenue nymH OTpe3KoB B kKyOe U
MPsIMOYTOJIHOM Mapajuieenunene

42

IlepnieHAUKYIAPHOCTD NPSMOU U
nockocty. Ilpusnak
NEePNEHAUKYIAPHOCTH MPSIMON U
IJIOCKOCTH

43

IlepnieHAUKYIAPHOCTD NPSMON U
mockocty. Ilpusnak
NEePNEHANKYIAPHOCTH MPSIMON U
IJIOCKOCTH

44

Teopema o CyLIECTBOBAHUU U
€UHCTBEHHOCTH NPSIMOH, MPOXOAALIEH
yepes3 TOUKY MPOCTPAHCTBA U
MEPIECHINKYJISIPHON K IMJIOCKOCTH

45

IInockocTy U NepHneHANKYJISPHBIE UM
MpsIMblE B MHOTOTPAHHHUKAX

46

IInockocTy U nepHneHANKYJISPHBIE UM
MpsIMblEe B MHOTOTPaHHHUKAX

47

IlepnieHaUKyISp U HAKJIOHHASL.
ITocTpoenue neprneHauKyIspa U3 TOUYKU Ha
MPSIMYEO

48

IlepnieHaAUKyYISp U HAKIIOHHASL.




ITocTpoenue neprneHauKyIspa U3 TOUYKU Ha
PSIMYEO

Teopema o Tp€X nepneHANKYIApax

49
(npsimast 1 oOpaTHast)

50 Teopema o Tp€X nepHeHANKYIAPax
(npsimast 1 oOpaTHasi)

51 Yroa Mexay CKpeluBarOIUMUCS
NPSIMBIMU
ITouck nepneHauKyIApHBIX MPSIMBIX C

52 IIOMOLIBIO NIEPIIEHIUKYJIAPHBIX
IJIOCKOCTEN

53 OpTOroHanabHOE MPOEKTUPOBAHUE
IToctpoenue cedeHnii Kkyda, MpU3MBI,

54 MPaBUIBHON MUPAMUJIBI C TOMOLIBIO
OPTOrOHAJIBLHON NPOEKIUU
IToctpoeHue cedeHnii Kkyda, MpU3MBI,

55 MPaBUIBHON MUPAMUJIBI C TOMOLIBIO
OPTOrOHAJIBLHON NPOEKLUU
CumMMeTpHsi B IPOCTPAHCTBE

56 OTHOCHUTEJILHO IIIOCKOCTH. IInockocTn
CUMMETpPHUI B MHOTOTPaHHUKAX

57 IIpusHak nepneHauKyISIPHOCTH MPSIMON U
MJIOCKOCTH KaK CIEACTBUE CUMMETPUHN

53 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKHU AO MJIOCKOCTH

59 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKHU AO MJIOCKOCTH

60 CriocoObl ONyCTHTD MEPIIEHIUKYISPHI:




CUMMETPUA, CABUT TOYKHU IO
napajieIbHON NPAMON

61

Crnur no HenapaseabHON MPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonrponbHas padora "B3anMuoe
PaCIONOKEHUE MPSAMBIX U IIOCKOCTEN B
npocTpaHcTBe”

63

IloBTOpeHue: yron Mexxay npssMbIMHA Ha
MJIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHUE: yroa MEeKIY
CKPEIIMBAIOLIUMHUCS NPSIMBIMH B
MPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/Ie METOAbI BBIMHUCIICHUA
yrjia MCXKAY NpsAMbIMU B MHOTOT'PaHHUKaxX

66

JIByrpanssbiii yroj. CBONCTBO JUHEHHbIX
YIJIOB ABYTPAHHOIO yria

67

Ilepnennuxymnspusle miockoctu. CBONCTBA
B3aUMHO MEePINEHINUKYJISIPHBIX MJIOCKOCTEN

68

IIpusHak nepneHauKyISIPHOCTH
MJIOCKOCTEH;, TeopeMa O NPsIMON
MEPECeUeHHUs! IBYX IIOCKOCTEN
NEePNEHANKYIAPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMOyTONMBHBIN HapaJIeNenuIen; Kyo;
WU3MEPEHHs], CBOMCTBA NPSMOYTOJIBHOTO
napajulieJenumnena

70

Teopema 0 AuaroHanu NPsIMOYrOJILHOTO




napajjejaenurneaa u CIcaCTBUC U3 HeE

71

CrepeomMeTpuueckie U MPUKJIATHbIC
3a7]a4H, CBSI3aHHBIE CO B3aUMHBIM
PaCIONOKEHUEM NMPSMBIX U MJIOCKOCTH

72

IloBTOpeHue: CKPEIUBAIOIINECS TIPSIMbIE,
napajuieIbHbIe TNIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napamienbHBIX MIOCKOCTEN HA
CKPECIIUBAO X CA IPAMBIX, PACCTOAHUEC
MECXKAY CKPEIUBAOIUMHACA TIPAMBIMUA B
MPOCTBIX CUTYALASIX

74

PaccrostHre OT TOUKH 10 TIOCKOCTH,
paccTosiHue OT NPSIMOM 10 MJIOCKOCTH

75

Brraucnenue paccTOSHUN MEXIy
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
MOMOILBIO NEPHEHANKYJIIPHON INIOCKOCTU

76

TpéxrpanHelil yroji, HEpaBeHCTBA IS
TpexrpaHHbix yrios. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CHHYCOB JJIsA
TPEXTPAHHOIO yria

77

DneMeHTBI ChepruecKOl TeOMEeTPUH:
reofie3nueckye JUHUU Ha 3emiie

78

KonrponbHas pabota "Y bl u
paccrosiHus"

79

CucremaTtuzauus 3HaHuH "MHOrorpaHHUK
U €ro 2JIEMEHTHI"

80

IIupamuna. Buns! nupamua. Ilpasunbnaas
nupamuaa




IIpusma. IIpsimast 1 HaKJIOHHAS! TPU3MBIL.

81 IIpaBunbHas npusma :

%2 IIpsmoii napannenenunen, 1
NPSIMOYTOJIbHBIN Mapajuiesnenunen, Kyo

%3 Brinyxnble MHOrorpanHuku. Teopema |
Ditnepa
Brinyxnble MHOrorpanHuku. Teopema

84 Dinepa. [lpaBunbHBIC U MOTYyTIPAaBUIIbHBIE 1
MHOTOTpaHHUKHU

85 KontponbHas pabora "MHororpanHuku" 1

%6 ITonsiTue BeKTOpa Ha MIIOCKOCTH U B !
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HOCTB BEKTOPOB 1

89 IIpaBuno napannenenunena 1

90 YMHOKEHUE BEKTOPA HA YUCIIO 1
PaznoxxeHne BekTopa 1o 0asucy Tpéx

91 BEKTOPOB, HE JIEXKAIIUX B OAHOMN 1
MJIOCKOCTH

92 CxanspHoe nmpousBesieHHe 1

3 Briuucnenue yrina Mexny BEKTOpaMHu B |
MIPOCTPAHCTBE

94 IIpocTeimue 3ana4n ¢ BEKTOPaMHU 1

95 IIpocTeimue 3ana4n ¢ BEKTOPaMHU 1

96 IIpocreiimue 3ana4n ¢ BEKTOPaMHU 1

97 IIpocreiimue 3ana4n ¢ BEKTOPaMHU 1

98 O06o0menne u cucTemMaTu3anus 3HaHUN 1




99 O06o01menne u crucTeMaTh3alus 3HaHUN 1
100 Hrorosasi kKoHTpOsIbHAs paboTa 1
101 Hrorosasi kKoHTpObHAs paboTa 1
102 O06o01menne u cucTeMaTHU3alus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I10O 102

ITPOTPAMME




11 KVIACC

KonnyecTBo yacos DJIeKTPOHHbBIE
Hara ungposbie
Nen/m | Tema ypoka Kontpoabnsie | IlpakTnueckne
Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
| IToBTopeHue Tembl "KoopauHaThl BEKTOpa |
Ha TUIOCKOCTU U B IIPOCTPAHCTBE"
5 IToBTopenue Temsl "CkamsipHoe |
MIpOU3BENIeHHE BEKTOPOB"
3 IToBTOpeHue Tems! "Brruncnenue yria |
MeXly BEKTOpaMH B IIPOCTPaHCTBE"
4 IToBTOpeHue Tembl "Y paBHEHHE NPSMOIL, |
MPOXOsIIel yepe3 Be TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOPMaJb, |
ypaBHEHUE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MIOCKOCTH, HOPMaJb, |
ypaBHEHUE MJIOCKOCTH B OTPE3Kax
7 BextopHoe npoussenenue 1
g JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE |
pOrpaMMUpOBaHNe
9 JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE |
porpaMMUpOBaHNe
10 AHanuTHYeCKHe METObI pacuéTa yria |
MeXy MPSMbIMU B MHOTOI'PaHHUKAX
1 AHanuTHYeCKHe METObI pacuéTa yria !
MeEXy MJIOCKOCTSMHU B MHOTOT'PAHHUKAX
12 DopMmya pacCTOSIHUASA OT TOYKH 10 1




MJIOCKOCTHU B KOOPpAHUHATaxX

Haxoxnenue pacCTOsSIHUN OT TOYKH 10

13
MJIOCKOCTH B KyOe

14 HaxoxneHue paccTossHUN OT TOUKU A0
MJIOCKOCTH B MPABUJIbHON MUpaMUe

15 KontponbHas padora "AHamurnyeckas
reomeTpus”

16 CeueHust MHOTOIPaHHUKOB: CTaHAApPTHBIE
MHOTOTpaHHUKHU

17 CedeHust MHOTOTPAHHUKOB. METOJT CJIEIOB
CeueHust MHOTOIPaHHUKOB: CTaHAApPTHBIE

18 MJIOCKOCTH, NEPECEeYeHUs MPSIMBIX U
MJIOCKOCTEN

19 ITapannenbHble NpsIMbIE U MIOCKOCTH:
napajuiesibHble CeUeHUs]

20 [TapannenbHble NpsiMblE U MIOCKOCTH:
Pacy€T OTHOLIEHUI
[TapannenbHble NpsiMblE U MIOCKOCTH:

21 YIJIBI MEKAY CKPEIINBAKIIUMHACS
MPSIMBIMU
IlepnenaukynspHble NpsMble U

2 IJIOCKOCTH: CTaHJAapTHBIE Mapbl
NEePIEeHIUKYISPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB
IlepnenaukynspHble OpsMble U

23 ILUIOCKOCTH. TeopeMa O Tpex
NEePIEeHIUKYIApax

24 IlepniennuKyIsspHBIE NPAMBIE U




IIJIOCKOCTH: BBIYHUCJICHUA OJIMH B
MHOT'OrpaHHUKax

25

IloBTOpeHue: nuomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpaskeHus moxooust

26

IloTOpeHue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpaskeHus moxooust

27

IloTOpeHue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpaskeHus moxooust

28

IInomanu cevyeHuii MHOrOrpaHHUKOB!
TUTOINAAH TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00Hs

29

[Tnommanyu ceyeHnii MHOTOIPAaHHUKOB!
IUTOLIAIU TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOparKeHsI MOA00Hs

30

KontponbHas pabdora "[losTopenue:
MHOTOTPAHHHUKH, CEUSHHSI
MHOIOTrpaHHHUKOB"

31

O61ém Tena. O6beM MPSIMOYTOJIBHOTO
napajuiesenmnena

32

3anauu 00 yaBOeHHH Ky0a, O KBaJpaType
ky0a; O TPUCEKLIUHU yTIia

33

CtepeoMeTpHUecKHe 3a/1auy, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napajuiesenmnena

34

HpI/IKJ'IaI[HbIe 3aaa4u, CBsA3aHHBIC C




BBIUUCJICHHEM 00BEMA MPSIMOYTOJLHOTO

napajuieNenunena
35 O06BEM npsIMOI IPU3MBI
36 CrepeomeTpHuuecKye 3aa4uu, CBSI3aHHbIE C
BBIUUCIIEHIEM O0BEMOB TIPSIMOM MTPU3MBI
37 [IpuknagHble 32124, CBSI3aHHBIE C
00BEMOM MPSIMOH TPU3MBI
Beruncienne 0ObEMOB TEI € TTOMOLIBIO
38 onpenenéHHoro unrerpaia. O0bpeém
HAKJIOHHOM MPU3MBI
Boruncienne 0ObEMOB TEI € TTOMOLIBIO
39 onpeaenéHHoro unrerpaia. O0bpeém
MTHUPAMUTBI
40 ®Dopmyna o0bpéMa nmupamuabl. OTHOLICHUE
00BeMOB HpaMu ¢ OOIINM YTIIOM
A1 Dopmyna o0bpéma nmupamuabl. OTHOIICHHE
00BeMOB HpamMuy ¢ OOIINM YTIIOM
4 CrepeomeTpHuuecKHe 3aJa4H, CBSI3aHHBIE C
00BEMaMU HAKJIOHHOM MPHU3MBI
43 CrepeomeTpHuuecKye 3a1a4uu, CBSI3aHHBIE C
o0béMamMu MUPaMUIbI
UKJIaJHBIC 331241 110 TEME BEMBI
II "O6
Ten", CBA3aHHbIE C OOBEMOM HAKJIOHHON
44 " 0
MPU3MBI
45 [Mpuknanusie 3aaa4uu 1o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ OOBEMOM MUPAMUIBI
46 IIpumenenne o6vEMOB. Brruncnenne

pacCTOsAHNA OO MJIOCKOCTU




KonrponbHas padora "O0bEM

47 \
MHOIOrpaHHHUKa
Iununapudeckast HOBEPXHOCTb,

48 o0pasyrommue ITHHAPIYECKON
MOBEPXHOCTHU

49 Ivnuanp. Ipsimoii kpyroBoi HUIUHAD.
[Inowans NOBEPXHOCTH LUIUHAPA

50 KoHnuueckas noBepxHOCTh, 0Opa3yromue
KOHHYECKON nosepxHocTu. Konyc

51 CeueHue KOHyCa TUIOCKOCTBIO,
napajuleIbHOM MJIOCKOCTH OCHOBaHUS

5 Yceuénnblit koryc. U3o0pakenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tnomanas GOKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomanas GOKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCa
CrepeomeTrpuueckue 3a1a4u Ha

55 JIOKA3aTeJIbCTBO U BLIYUCIICHHUE,
MOCTPOEHUEM CEUEeHUN LIMIMHIPA, KOHyCca
CrepeomeTrpuueckue 3a1a4n Ha

56 JIOKA3aTeJIbCTBO U BLIYUCIICHUE,
MOCTPOEHUEM CEUEeHUN LIMIMHIPA, KOHYyCca

57 IIpuknansble 3a1a4u, CBsI3aHHBIE C
LUJIUHIPOM

58 IIpuknansble 3a1a4u, CBsI3aHHBIE C
LUIUHIPOM

59 Cdepa u map




60

Ilepeceuenue chepsl u mapa ¢
rutockocTeio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u m300pakenne mapa

61

Ilepeceuenue chepsl u mapa ¢
rutockocTero. Kacanue mapa u chepsl
IUIOCKOCTBI0. By n m300pakenne mapa

62

Ypasnaenue chepsl. [Lnomans chepsl u eé
JacTen

63

Cummerpus cheps! u mapa

64

CrepeomeTrpuueckue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIMHCJICHUEC,
CBsI3aHHBIE CO c(hepoii U mapom,
MOCTPOCHUEM UX CEYSHHI MIIOCKOCTHIO

65

CrepeomeTrpuueckue 3a1a4n Ha
JOKa3aTCJIbCTBO W BBIMHCJICHUC,
CBsI3aHHBIE CO c(pepoii U mapom,
MOCTPOCHHUEM UX CEYSHHI IIIOCKOCTHIO

66

IIpuxnanHele 3a1a4y, CBsI3aHHBIE CO
cepoii u mapom

67

IToBTOpEHUE: OKPYKHOCTD Ha IJIOCKOCTH,
BBIMUCIICHUS B Opr>KHOCTI/I, CTaHI[apTHbIe
nogoous

68

Pazmuunbre KOM6I/IHaLII/II/I TECJ BpaLlCHUA U
MHOT'OrpaHHUKOB

69

3anauu no teme "Tena U NOBEPXHOCTH
BpaleHus"

70

3anauu no teme "Tena U NOBEPXHOCTH
BpalneHus"




71

KontponbHas padora "Tena u
MOBEPXHOCTH BpaleHus"

72

O6vém nmmaapa. Teopema 06 oObEMe
npAMOro qujanHAapa

73

Brruncnenne 0ObEMOB TeN ¢ MTOMOILBIO
onpeaenéHHoro unrerpaia. O0peém
KOHycCa

74

Tnomanu 60xk0BOM U MOMHON
MOBEPXHOCTH KOHYCa

75

CrepeomMeTpuyeckue 3aa4u, CBI3aHHBIC C
BBIUUCJICHHEM O00BEMOB IIMTUHIPA,
KOHyCa

76

[Mpuknannaeie 3aaa4uu 1o Teme "O0BEMBI U
MJIOLIA U TTOBEpXHOCTEH Ten"

77

OOBéM 1apa ¥ MIapOBOr0 CEKTOPA.
Teopema 06 obbéme mapa. [Lnomans
chepsl. CTepeomMeTprudecKue 3a1auu,
CBA3aHHBIC C BEIYUCJICHUEM O6”béMOB
1apa, HIapoOBOro CErMEHTAa U [AapOBOro
ceKTopa

78

[Mpuknannbie 3aaa4uu 1o Teme "OOBEMBI
Ten", CBA3aHHBIE C OOBEMOM Iapa u
miomanbio chepol. COOTHOIICHUS MEXKIY
IUIOINAASIMH TTOBEPXHOCTEHN U 00BEMaMuU
nOMOOHBIX TEJ

79

[TonoOHbIe TeNna B MPOCTPaHCTRE.
N3menenne obbéMa nipu momooww.
CrepeoMeTpuyeckue 3aa4u, CBI3aHHbBIE C




BBIYHCIIEHHEM OOBEMOB TeJ U IUIomanen
MOBEPXHOCTEN

80

KonrponpHas padora "[Lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIbIX TENT"

81

JBmkenus npoctpancTea. OToOpakeHus.
JBukenust u paBeHCTBO puryp. OOrmue
CBOICTBA JBHKCHUHN

82

Bunpe! nBrxeHnil: napanienbHbIid
MEePEHOC, LEHTpaIbHas CUMMETPHS,
3€pKajbHasi CHMMETPHUs, TOBOPOT BOKPYT
psiIMOI

83

[IpeoOpazosanus mogodusi. [Ipsmast u
cepa Diinepa

84

I'eomeTpuueckue 3aga4u Ha NPUMEHEHUE
JABUKCHUA

85

KonrponbHas pabora "BekTophb! B
IpocTpaHcTBe"
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Ob6obuaromee mosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"ITapanienbHOCTb NPSIMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"
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Ob6o0maromee nosropenne 11 moHsITHIA 1
MeTOA0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"BexTopel B MpocTpaHcTBe"

88

Ob6obmaromee mosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpun 10-11




KJIACCOB, CUCTEMATU3ALs 3HAHUH!
"BekTopel B MpoCcTpaHCcTBe"
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Ob6obmaromee nmosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATH3ALMs 3HAHUI:
"O6bpeM MHOTOTpaHHUKA"
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Ob6obmaromee mosropenue 11 morsaTuii u
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"O0bpeM MHOTOTpaHHUKA"
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Ob6obmaromee mosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUIL:
"TLnomaan MoBEPXHOCTH B OOBEMBI
KpYyIJbIX Ten"
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Ob6o6bmaromee mosropenue 11 nmorsTuil 1
MeTOA0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"TInomaan MoBEPXHOCTH 1 OOBEMBI
KpYyIJbIX Ten"
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Urorosast KOHTpOJIbHAs padoTa

94

Urorosast KOHTpOJIbHAs padoTa

95

[TosTOpeHnue, obobIeHue u
CHUCTEeMaTU3alMs 3HAHUI

96

Hcropus pasBuTHs CTEpEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BuTus CTEPEOMETPUU KaK
HayKU U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOT Uil
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Hcropus pa3Butus CTepeOMETPUH KaK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HWHKXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBuTHs CTEpEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HWHKXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HWHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHN
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Hcropus pasBuTHs CTEpEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHN

102

Hcropus pasBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

* Maremaruka. ['eomeTpus, 10 knacc/ Mepansik A.T'., Homuposckuii J[.A.,
[TonsikoB B.M.; moxa penakumeii [Togoneckoro B.E., OOmecTBo ¢ OrpaHUYECHHOR
OTBETCTBEHHOCTBIO M3marensckuii nenTp « BEHTAHA-I'PA®y»; AKuMoHEpHOE
obmectBo «M3garenscTBO «IIpocBenicHre)

* Maremaruka. ['eometpus, 11 knacc/ Mepansik A.I'., Homuposckuii J[.A.,
[TonsikoB B.M.; moxa penakuumeii [Togoneckoro B.E., OOmecTBo ¢ OrpaHUYeHHOR
OTBETCTBEHHOCTBIO M3marensckuii nentp « BEHTAHA-I'PA®y»; AKuMoHEepHOE

obuiecTBo «M3aarenbcTBo «lIpocBeieHne»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






