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HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBAsiETCS OAHMM K3 0A30BBIX KYPCOB HA YPOBHE CPEIAHETO
o0uiero oOpa3oBaHusl, TaK Kak 00€CIEUYMBAET BOZMOKHOCTh M3YUYCHHS JUCLUATIIINH
€CTECTBCHHO-HAYYHOH HAMPABICHHOCTH W MPEAMETOB TYMAHUTAPHOTO LMKJIIA.
[TockoMbKY ~ JIOTHYECKOE  MbIUIICHHE,  (QOPMUPYEMOE  NPH  W3YUYCHHH
00y4YaroIMMUCS MOHATUIHHBIX OCHOB F'€OMETPHUU, MPHU JTOKA3ATENBCTBE TEOPEM U
NOCTPOCHUM LICTIOYKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUM FE€OMETPHUUECKHAX
3a1a4, yMEHWE BBIABUTaTb W OMPOBEPrarb THIOTE3bl  HEMOCPEIACTBEHHO
UCHOJB3YIOTCSA MPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO LHMKJIA, B YaCTHOCTH
(u3nyecKux 3aaau.

Llens ocBOCHUs mporpamMmsbl yueOHOTo Kypca «['eoMmeTpus» Ha yriryOnEéHHOM
YPOBHE — Ppa3BUTHC WHAMBHAYAIBHBIX CIIOCOOHOCTEH OOydarommxcs Mpu
W3YYCHUH TE€OMETPHH, KaK COCTABJIAIOUICH MpeaAMETHOM obmactn «Maremartnka u
uHpopmaTuka»  4epe3  o0ecneyeHWe  BO3MOKHOCTH  MPUOOPETEHUS U
UCNONb30BaHusl Oosice TNyOOKMX TEOMETPHUECKHX 3HAaHM W JICHCTBUH,
CHELM(PUYHBIX TEOMETPUH, U HEOOXOMMBIX JUIsSl YCIIEITHOTO MPO(PECCHOHATBHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCMOIb30BAHUEM MATEMATUKH.

[IprOpUTETHBIMM 3aa4aMK Kypca TFEOMETPUM HAa YIIIYOJIIEHHOM YPOBHE,
PACIIMPSIFOUIMMH W YCHJIMBAOIIMMH Kypc 0a30BOI0 YPOBHS, SIBIISIFOTCS:

PACIIMPEHUE MPEACTABICHUS O TEOMETPUM KAaK YaCTH MHPOBOW KYJBTYPHI U
(OpMUPOBAHME OCO3HAHUS B3AUMOCBSI3H TEOMETPUH C OKPYKAIOIIMM MHAPOM;

(opMuUpOBaHME TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak o
BOKHEHIINX MATEMATHUYECKUX MOJIENSX, TMO3BOJISIFOLNIMX OIMUCHIBATH W HM3y4YaThb
Pa3HBIE SBJICHUS OKPYKAIOLIET0 MUPA, 3HAHUE TOHIATUHHOTO annapara no pasaeiny
«CtepeoMeTpusy» y4eOHOro Kypca reOMETpuH;

(opMupoBaHWE  yMEHHMS  BIAACTh  OCHOBHBIMH  MOHATUSMH O
NPOCTPAHCTBEHHBIX (PUIypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
GopMysT U yMEHHE WX MPUMEHSTh, YMEHHUS OKA3bIBaTb TEOPEMbl U HAXOIUTh
HECTAHIAPTHBIE CIIOCOOBI PELICHUS 33124,

(opMUPOBaHME YMEHUS PACMIO3HABATH HA YEPTEIKAX, MOJIEIAX U B PEATLHOM
MUPE MHOTOTPAHHMKH M TEJla BPALIEHUS, KOHCTPYMPOBaTb T'€OMETPUYCCKHE
MOJIENH,

(OopMUPOBAHME TOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MAaTEMaTHYECKAX TEOPHil, (GOPMUPOBAHME MOHUMAHUS POJM AKCUOMATUKH TPHU
[IPOBEICHUHN PACCYKICHUM,

(opMUpOBaHWE YMEHUS BIAJETh METOAAMM JOKA3aTEIbCTB W AJITOPUTMOB
pPELICHUSl, YMEHHAS HMX MPUMCEHSTh, MPOBOJIWTEH HOKA3ATEIIbHBIC PACCYXKICHUS B
XOJIE PELIEHUS CTEPEOMETPUUECKHX 3aa4 U 33124 ¢ TPAKTHUYCCKUM COACPKAHUEM,
(opMuUpOBaHME TPEACTABICHUS O HEOOXOAMMOCTH  JOKA3aTeNbCTB  NPH
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00OCHOBaHUM MATEMATHUYECKUX YTBEP>KICHUI U POJIA AaKCHOMATUKH B MTPOBEICHU A
JeTyKTUBHBIX PACCYKICHUH;

Pa3BUTHE M COBEPLICHCTBOBAHME WHTEIJIEKTYAIbHBIX W TBOPYECKHUX
CHOCOOHOCTEH 00ydaronMXcs, MO3HABATEIBHOW aKTUBHOCTH, UCCIICI0BATEILCKIX
YMEHHHA, KPUTUUHOCTH MBILIJIEHUS, THTEPECA K U3YUYEHHUIO T€OMETPUH;

(opmupoBaHue (YHKIMOHATIBHOW T'PAMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHMSI PAClO3HABaTh MPOSIBICHHUS TE€OMETPHUECKHX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEATbHBIX KU3HECHHBIX CUTYyalUsX W MPU M3YUYEHUM IPYTHX
y4eOHBIX MPEAMETOB, MPOSIBJICHHUS 3aBUCHMOCTEHl W 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUST PEATbHBIX CHTYalMil, WCCICIOBAHUS IMOCTPOCHHBIX MOJIENCH,
WHTEPIPETALNN OTYUYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COACPATEIbHBIMA JIMHASAMUA YY4eOHOrO Kypca «['eomeTpus» B
10-11 «knmaccax sBistoresa: «lIpsMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«MuororpanHuku», «Tema BpameHus», «BekTopel W  KOOpAWMHATHE B
IPOCTPAHCTBEY, «[BH>KEHHUS B TPOCTPAHCTBEY .

CdopmymupoBannoe Bo DI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH
NOHATUSIMIAY», PEJIICBAHTHBIMM T'€OMETPUM Ha YIIyOJNEHHOM YPOBHE OOy4YCHUs B
10-11 knaccax, OTHOCUTCSI KO BCEM COJCPKATEIbHBIM JIMHUSIM YYEOHOTO Kypca, a
(OpMUPOBAHME JIOTMYECKMX YMEHWH  PACMpEAcNsAeTCs HE  TOJBKO IO
COJIEPKATENIBHBIM JIMHUSAM, HO M 10 rojgam o0yuenus. CoaepkaHue oOpa3oBaHusl,
COOTBETCTBYIOILLIEE MPEAMETHBIM Pe3ysibTaTaM OCBocHUs DenepanbHOi paboueii
OPOrpaMMbl, PACpPEACTEHHBIM N0 TOJaM OOYYEHHMs, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHHLMAINUAIBHBIM BOMPOCAM 00YyYaroIUecs
oOpallaiich  HEOAHOKPATHO. OJTO  MO3BOJSET  OPraHW30BaTh  OBJIAJICHHUE
rEOMETPUYECKUMU NOHITHSIMA W HABBIKAMH TIOCJIEA0BATENBHO U MOCTYMATENBHO, C
COOJIFOICHAEM MPUHIMIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIKOYATh B OOLIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUN OOYYArOIIMUXCS, PACIIMPAS U yIayOsis
e€, 00pasys MPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3yUYEHHIO TEOMETPUH HA YIITyONEHHOM YPOBHE MO3BOJISIET:

co3garb  ycioBus i guddepeHumanmu  00ydeHHUs,  MMOCTPOCHUS
WHAMBUAYAIBHBIX 00pa30BaTEbHBIX MPOrpaMM, OOeCneunTh yriyOnéHHOE
W3YYECHUE TEOMETPHH KAK COCTABJIAIONICH yueOHOro npeaMera « Maremarukay,

NOJATOTOBUTh OOYYAKOUIMXCS K MPOJODKEHHIO M3YyYCHUsST MATEMaTHKH C
y4éToM BbIOOpa Oyayuiei mpodeccun, obecneunBas MPEEMCTBEHHOCTh MEXKAY
o0muM 1 Tpo(heCCUOHATTEHBIM 00PA30BAHUEM.

Ha wusyuenme yueOGHOro kypca «l'eomerpusy» Ha YyriayOJEHHOM YPOBHE
orBoautcs 204 vaca: B 10 knacce — 102 yvaca (3 vaca B Heaeno), B 11 kiacce — 102
yaca (3 yaca B HEJEIIO).
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COJAEPKAHUE OBYUYEHUA
10 KUIIACC

IIpsiMbIe B IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, mOpsMas, TJIOCKOCTB,
OpOCTpaHCTBO. [IoHATHE 00 aKCHOMATHMYECKOM MOCTPOEHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKeHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOLINECH,
NMapaJyIeNbHBIE W CKPEMMBAKOIIMECS NpsAMble. [IpU3HAaKM CKpEeLIMBAIOIIMAXCS
npsAMBIX. [lapamienbHOCTE IPAMBIX M IIJIOCKOCTENW B MIPOCTPAHCTBE: NapalielIbHbIE
NPAMBIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX, TAPAIUIEIBHOCTD MPSAMOR
U IUIOCKOCTH. llapamienbHoe M LEHTPATBHOE NPOSKTUPOBAHME, H300paKCHHE
¢uryp. OCHOBHBIE CBOWHCTBA MAPAIEIIBHOTO MPOCKTHPOBaHUS. M300paxkeHue
Guryp B mapajuieIbHONW MPOCKIUKU. YTJbl ¢ COHAMPABICHHBIMA CTOPOHAMM, YTOJ
MEXIY MPAMBIMU B POCTpaHCTBE. [lapajiienbHOCTh MIIOCKOCTEN: MapalielibHbIe
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJTOCKOCTEN. IIpocreiimme
OPOCTPAHCTBEHHbIE  (UIYpPbl HA IUIOCKOCTH: TETPAjdAp, NapalICICIHIIC,
MMOCTPOCHUE CEUYCHUM.

[TepneH MKy ASPHOCTE TPSAMOM M MJIOCKOCTH: MEPIEHAUKYISPHBIEC MTPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIE TMAPAUIETBHBIE W NEPICHAMKYISAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNECHAUKYJSIPHOCTH TPSIMOA M TUIOCKOCTH, TEOpeMa O MNPIMOM
NEPIEHANKY JIIPHOR IIJIOCKOCTH. OpTrorosasibHOE IIPOEKTUPOBAHHUE.
IleprieHAUKY AP U HAKIIOHHBIE. PACCTOSHHAE OT TOYKU 0 MIIOCKOCTH, PACCTOSTHUE
OT TMpsAMOM A0  MJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[TepneHAMKYASPHOCTD  TUIOCKOCTEHW: NPU3HAK — MEPHEHAUKYISAPHOCTA  JBYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPIEHAUKYIIAPaX.

YTIIbl B NPOCTPAHCTBE. YIOJd MEXAY NPSIMOA W IIOCKOCTBE), ABYTPAHHBINA
yION, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEXrpaHHbli © MHOTOTPAHHBIEC YIJIBL
CpoiicTBa IUIOCKMX YIJIOB MHOIOrpaHHoro yria. CBoicTBa IUIOCKMX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yrya. TeopeMbl KOCMHYCOB W CHHYCOB IS
TPEXTPAHHOIO yTIA.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHuKOB, pa3BEpTka MHOrorpaHHvka. [Ipusma: n-yrosepHas
npu3Ma, npsMas U HAKJIOHHAS MPU3MBbI, OOKOBAs W MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NOpsAMOYIOJBHBIA — HapaJuleNenuIe] W €ro  CBOMCTBa.
Kparuaiimmme mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas teopema I[lmdaropa. Ilupammpa: n-yronpHas nUpamuia,
npaBWIbHAs W yceu€éHHass mnupamuabl. CBoiicTBa pédbep WM OOKOBBIX TpaHEi
NPaBUIBHOW mupaMuiabl. [IpaBunbHBIE MHOTOTPAHHUKH: NPABWIIbHAS NPU3MA U
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[paBAJIbHAsA TMpaMKIa, MpaBWIbHAs TPEYrojibHas NUpaMHIa W TPaBUIIbHBIN
TeTpadap, KyO. IlpeacraBieHue O NPaBWIBHBIX MHOTOIPAHHUKAX: OKTa3Jp,
JOAEKAd AP W UKOCA AP.

BblunicieHue 3JEMEHTOB MHOTOIPAHHUKOB. péOpa, auaroHaiau, YIJIbl.
[Tnomaae OOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMONA NPU3MBL
[Tnomane OOKOBOM TNOBEPXHOCTM W TMOBEPXHOCTH NPABWIBLHOM MUPAMHUIBL,
TEOopeEMa O TUIOIIAAN YCEYEHHOW MUPaAMUIBI.

CuMMeTpuss B TMPOCTPAHCTBE. OJNEMEHTBI CHUMMETPHM  MPABHJIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS MPABUIBHBIX MPU3M, CUMMETPUS MPaBUIILHOMN
[IAPaAMHUIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHAMPABICHHLIE W  IPOTHUBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [eMCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOJKEHHE BEKTOpA Ha
yncso. CBOMCTBA CITOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YMCIIO.
[ToHdaTHe KOMIUTAHApHBIE BEKTOPBI. [IpHU3HAK KOMIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBunio mapauienenunena. Teopema 0 pas3ioKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTOopaMm. [IpsamoyroneHas  cuhcremMa  KOOpAMHAT B
npoctpancTBe. KoopamHarel BexkTtopa. CBsizb MEXKIY KOOPAMHATAMM BEKTOPA U
KOOPAMHATAMHA TOYEK. YTOJN MEXAy BeKropamu. CKaISIpPHOE MPOU3BEACHUE

BEKTOPOB.
11 KJIACC

Tesa Bpawuenust

[ToHATMA: UWIMHAPWUYECKAS TMOBEPXHOCTb, KOHMUYECKAs MOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromme noBepxHOCTel. Tema BpameHus:
UWIAHAP, KOHYC, YCECUEHHBIA KOHYC, cdepa, map. B3aumHOe pacnonokeHue
chepsl M TUIOCKOCTH, KacaTrelnbHas TJIOCKOCTh K cdepe. M3o0pakeHue Ten
BpalllCHUs HA TUIOCKOCTH. Pa3Béprka nmunuHapa U KoHyca. CuMMeTpust cepsl U
mapa.

OO0béM. OcHOBHBIE CBoOiicTBAa 00bEMOB Ten. Teopema 00 00bEME
NPSAMOYTOJIGHOTO TMapajuleNienunena W cieactBuss U3 He€. OObEM mOpsMoid U
HAKJIOHHOM MPU3MBI, WIMHAPA, MUPaMHUIbl U KOHyca. OOBEM apa U MapoBOTo
CErMEHTA.

KomOuHanmu Ten BpalieHWs M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
LWIAHAP, ONHCaHHas OKono wwinHapa. llepeceuenne cdepel w mapa ¢
wiockocThro. Kacanne mapa v cheprl IOCKOCThEO. [[OHSATHE MHOTOrpaHHUKA,
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OMUCAHHOTO OKOJIO cdepbl, ceppl, BNUCAHHOW B MHOTOTPAHHMK WM TEIO
BpAILCHUS.

[Tnomaae MOBEPXHOCTH LMIMHAPA, KOHYCA, IUIOWAAb CPEPBI U €€ 4YacTeil.
[Tonobue B mpoctpancTBe. OTHOLICHHWE OOBEMOB, TIOLIANCH MOBEPXHOCTEH
nonoOHbIx ¢uryp. [IpeoOpasoBanue noaoOus, roMmoteTHs. PemieHune 3aaad Ha
TUIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUYECCKUX METOJIOB.

[TocTpoeHHEe ceueHNt MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUCHHS LMIIMHAPA
(mapajyieIbHO W NEPHCHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuieibHBIC
OCHOBAHUIO W MPOXOISIINE YEPE3 BEPLIAHY ), CCUECHUS [IAPa, METOABI MOCTPOCHHUS
CEUCHUH: METOJ CIIEOB, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TITOCKOCTH.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpanctBe. Omnepaumy HaJ BEKTOpaMH. BekTopHOE
YMHOXKEHHE BEKTOPOB. (CBOHCTBA BEKTOPHOrO yMHOXEHMs. [IpsaMoyronbHas
CUCTEMA KOOpAMHAT B npocTtpaHcTBe. KoopanHarel BekTopa. PaznoskeHne BekTopa
no Oasucy. KoopAMHATHO-BEKTOPHBIA METOJ MPH PEIICHUM TE€OMETPUUYECKUX
3a1a4.

J{BHKEHUS B IPOCTPAHCTBE

JIBu>keHus mpocTtpaHcTBa. OroOpakeHus. J[BH)KEHUS M PABEHCTBO (UTYD.
OOwmue cBoiicTBa JABWKCHWM. BHIbl JBMKECHWN: Napajie/ibHBIA  MEPEHOC,
LHEHTPAJIbHAS CUMMETPHS, 3€PKaJIbHAs CUMMETPHUsS, MOBOPOT BOKPYL MNPSMOMN.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.
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HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHSI» (YTJTYBJIEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3ALMAK 00y YArOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  00lIecTBa,  NPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUMH,
OpPOLEIYyp TPaKIAHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JIPYrO€), YMEHUE
B3aMMOJCHCTBOBATE C COLMAIBHBIMA WHCTUTYTAMM B COOTBETCTBUM C HX
(YHKIMSAMHA U HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUICKON TpakIaHCKOM MICHTUYHOCTH, YBAKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUUECKOMN LIKOJIBI,
UCIOJB30BAHUE 3TUX JOCTIDKEHWH B JAPYTUX HAayKax, TEXHOJOrMsX, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUI HAYKM W ACATEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJI4/a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIErO;

4) scTeTn4ecKoe BOCTINTAHHE:

ACTETUYECKOE OTHOILIEHWE K MHPY, BKIKOYAs ICTETHKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHHIA, PACCYXKACHUN, BOCIPUUMUYNBOCTD
K MAaTEMAaTH4YE€CKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHue:

C()OPMUPOBAHHOCTh YMEHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 310POBOT0 M 0€30MacHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBBIO (30pOBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, peryispHas Qunueckas akTUBHOCTD), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03A0POBUTENBHON NEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHUE:

FOTOBHOCTb K TpPYAy, OCO3HAHWE LIEHHOCTH TPYIOJIIOOUs, HHTEPEC K
pa3nmauHbIM  cepaM  TPO(ECCHOHANBHOW  ACITENIHOCTH,  CBSI3aHHBIM €
MAaTEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATH OCO3HAHHBIA BBIOOP
Oynymeid npodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUJIAHBI,
FOTOBHOCTb M CIOCOOHOCT K  MATEeMaTH4ecKoMy  OOpa3oBaHUKD U
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caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HM, TOTOBHOCTh K AKTHBHOMY
VYACTHIO B PEIICHUHN MPAKTAYECKUX 3a/1a4 MATEMATHUYECKON HAIPABICHHOCTH,

7) 3K0/1I0rHYeCcKOe BOCIIUTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYJIbTYpbl, TOHWMAHWE BIMSHUS
COLMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpeabl, 0CO3HAHUE MIOOATBHOTO XapaKTepa SKOJOTMYECKUX MPOOIEM, OpUEHTALUS
HA MPUMEHCHHE MATeMaTHYECKWX 3HAHWWA Jns peuieHHus 3a1ad B o0nactu
OKPYXKarOIIEH Cpepl, IJIAHUPOBAHUE TMOCTYNKOB M OLUEHKH WX BO3MOXKHBIX
NIOCTIEACTBUN JUIS OKPYIKAOLICH CPEeabl;

8) neHHOCTH HAYYHOI O MO3HAHMS:

C()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKd W OOIIECTBEHHOW  NPAKTUKW, MOHMMAaHHE
MAaTEMaTHYECKOH HAyKM Kak c@epbl YEIOBEUECKOH MACITENbHOCTH, JTAloB €&
pa3BUTHs M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHK, OBJIAJCHUE S3BIKOM
MAaTEMAaTUKM W MAaTEMATUYECKOM KYJbTYpPOH KaK CPEACTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh MPOEKTHYK) W HCCIEAOBATENBCKYIO JEATEIBHOCTD
WHIUBUY AJIBHO U B TPYIIIE.

METAIPEJIMETHBIE PE3YJIBTATDBI

Io3naBaTe/ibHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiicTBUS

ba3osble Jjornyeckue aeiicrus:

BBIABJIATE U XapaKTEpU30BaTh CYILECTBEHHBIE MPU3HAKH MareMaTUYECKUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYIHPOBATH
OTPEACTICHUS TOHATH, YCTAHABIIMBATh CYLIECTBEHHBIN MPU3HAK KITACCU(UKALIMY,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYJIMPOBaTh W MPEOOpa3OBBIBATH  CY>KICHUS:
YTBEPAUTENIbHBIE U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIC,

BBISABJIATH MAaTEMATHYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHBOPEUHS
B (paKkTax, AAHHBIX, HAOIIOACHUSX W YTBEPKICHUSX, MPEAJIArarb KPUTCPUH IS
BBIABJICHNS 3aKOHOMEPHOCTENA W ITPOTUBOPEUNIA,

JeNaTb BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOYCHUN, YMO3AKITFOUYCHUH 10 aHAJIOTHH,

IIPOBOANTE CAMOCTOATENIBHO A0KA3aTEIbCTBA MATEMATHYECKUX YTBEP)KIACHHN
(MpsiMbIE W OT MPOTUBHOTIO), BEICTPANBaTh apryMEHTALMIO, TPUBOINTH TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KIECHUS U BBIBOJIBI,

BBIOMPATh CMOCO0 pelieHus y4eOHOW 3adaud  (CpaBHHUBATh HECKOJIBKO
BAPHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ y4éTOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeicCTBUA:
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UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWUS,
(GopMynupoBaTh  BOMPOCHI,  (UKCHPYIOIIME  MPOTUBOPEUME,  MPOOJEMy,
YCTaHABJIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMOOTE3Y, APrYMEHTUPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTAMH, SIBICHUSMH, TPOLECCAMMU;

CaMOCTOATEIbHO (POPMYIMPOBATh OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTaTOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIABUIATH
NPEINOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ napopmanmueii:

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

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATH,
CUCTEMATHU3UPOBATh M MHTEPHOPETUPOBATh MHPOPMALMIO PA3JIAYHBIX BUIOB H
(hopM MpEACTaBICHMUS,

CTPYKTYPUPOBaTh WMH(OPMALMIO, MPEACTABIATh €€ B Pa3NU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OpMYJIMPOBAHHBIM KPUTEPHSIM.

KomMyHHKaTHBHBIE YHUBEPCAJIbHbIE YueOHbIe AeiicTBUS

OO0wmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CY>KICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeNssMU  OOLIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOKD TOYKY 3pEHHs B
YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHMs MO XOJy PEIICHUS 33y,
KOMMEHTUPOBATH MMOJTyYEHHBIH PE3yJIbTaT;

B X0JIe 0OCY>KIIEHMsI 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCY>KIACMOM TEMBI,
npoOJeMbl, peulaeMoil 3adauu, BBICKA3bIBATh MJEH, HAIICJICHHbIE Ha TIOMCK
pELICHUS, COMOCTABJSATh CBOU CYXKACHHUS C CYXXACHUSMHU JPYTUX YYACTHUKOB
auajora, oOHApy>KMBaTh PA3IMUMe U CXOJACTBO MO3UIUHM, B KOPPEKTHOH (popme
(GopMyIHPOBATH PA3HOTIACHUS, CBOM BO3PAKEHUS;

OPEACTABIATh PE3YJIbTAThl PELICHUS 3aJa4uk, SKCIIEPUMEHTA, UCCIIECIOBAHUS,
IPOEKTa, CaMOCTOATEIbHO BbIOMpAaTh (OpPMAT BHICTYIUIEHMS C YUYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUN.
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PeryasiTuBHbIC YHUBEpCAJbHbIC y4eOHbIE AeiicTBHS

Camoopranu3anusi:

COCTaBJIAITh IJIaH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO PEUICHHS €
YU4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPHAHTHI PEUICHUN ¢ Y4ETOM HOBOM MH(pOpManuu.

CaMOKOHTPOJ/Ib, 3MOIIHOHAJIbHBIN HHTE/LJIEKT:

BIQJCTh HABbIKAMM  TO3HABATEJIbHONH  peduekcnn Kak  OCO3HAHWs
COBEPIIACMBIX JECHCTBUI U MBICTUTEILHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
crnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3yJibTara PeLICHUs
MaTEMATHYECKOMN 3a1a4H,

OPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUMN 33a4H,
BHOCUTh KOPPEKTUBBI B ICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX,
HAlICHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM, OOBACHATH TPAYNHBI
JOCTUKCHHSI MJTM HEAOCTHXKCHUS PE3YIJIBTATOB ACATEIbHOCTH, HAXOAUTh OLIAOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

CoBmecTHAsI AEATE/ILHOCTD:

NOHMMATh W MCIOJIB30BaTh MPEMMYLIECTBA KOMAaHAHOW M WHIWMBUIYAIbHOM
paboTel TpW pEUICHWH Y4YeOHBIX 3a4ay, NPUHAMATh LEJNb COBMECTHOMH
JEATENILHOCTH, TUIAHUPOBATh OPraHW3alMI0 COBMECTHON pabOThI, paclpeacisiTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXAaThb MPOLECC W Ppe3yJbTar padoThl,
000011aTh MHECHUS HECKOJIBKHUX JTFO/ICH;

y4acTBOBaTh B IPYMIOBBIX (opmax padoThl (0OCYKacHHS, OOMEH MHEHUA,
«MO3rOBBIE IITYPMBD» W  WHBIE), BBHIMONHITH CBOK 4YacTb paboTBl W
KOOPAVMHHUPOBATh CBOM JEHCTBHS € JIPYrMMHM YJICHAMW KOMAH[bI, OLEHUBATh
Ka4eCTBO CBOEIO BKJIAJA B OOIIWI MPOAYKT MO KPUTEPUSIM, CHOPMYJIMPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHnity 10 kaacca 00y4aromuics Hay YUTC:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMH CTEPEOMETPUU MPH
PEUICHUY 3a/1a4 ¥ MPOBCICHUM MATEMATHYCCKUX PACCYKICHMUIM,

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU W CICACTBUS M3 HUX MPU PCIICHUH
TEOMETPUYCCKUX 3a/1a4,

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

e CBOOOJHO OMNEPUPOBATH TOHSTHSIMU, CBA3AHHBIMM C yIJIaMH B
MPOCTPAHCTBE. MEXAY MNPSAMBIMA B MPOCTPAHCTBE, MEXKIY MNPIMOA W
IJIOCKOCTBIO;
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CBOOOIHO OMEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTPAHHUKAMU;
CBOOOJHO PACMO3HABATH OCHOBHBIE BHUABl MHOTOTPAHHMKOB (MPU3MA,
NUPAMHAJA, MPSAMOYTOJbHBINA Napajuienenunen, Kyo),

KIacCU(UIMPOBATh  MHOTOTPAHHUKHM,  BbIOMpass  OCHOBAHHA  AJIs
KJlaccu(puKanuu;

CBOOOJHO  OMEpPUPOBATh  MOHSTHSMHM, CBSI3AHHBIMM C  CCUYCHUEM
MHOTOTPAaHHHUKOB TJIOCKOCTBIO;

BBITMIOJIHATh  MApaJUIEIIbHOE, LHEHTPAIBHOE W OPTOTOHATILHOE
NPOEKTUPOBAHKE (PUTYP HA TMJIOCKOCTh, BBINOJHATE M300pKEHUS QUryp
HAa TUTOCKOCTH,

CTPOUTHh CEYEHUSI MHOTOTPAHHHUKOB PA3TUYHBIMU METOJAMH, BBITTOJIHSATH
(BBIHOCHBIE) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHU/JI CBEPXY, COOKY, CHU3Y,

BBIUMCIATh  IUIOINAAM  TOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupaMmuaa), FEOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

CBOOOJHO ONMEPUPOBATH NOHITHSIMH: CHMMETPHUSI B MPOCTPAHCTBE, LICHTP,
OCb W TUIOCKOCTb CHUMMETPHHM, LEHTP, OChb M TIOCKOCTh CHMMETPUHU
(urypsr;

CBOOOJHO OINEPUPOBATH TMOHSITHSIMH, COOTBETCTBYIOLIMMH BEKTOpaM |
KOOpJMHATaM B TPOCTPAHCTBE,

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH,

pelmare 3aJa4d Ha J0KAa3aTeIbCTBO MATEMATUYECKMX OTHOLICHWH W
HAXOXKICHUE TEOMETPUUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METOBI
OPHA PELIEHUU MAaTEMATUYECKHAX 3344 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO>KHOCTH,

OPUMEHATh MOPOCTEHINIME TMPOTrPpaMMHBIE CPEACTBA W BJICKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI ITPU PELHICHUN CTEPEOMETPUUECCKUX 33124,
W3BJIEKATh, NPEOOpPa30OBbIBATE M HMHTEPOPETUPOBATH HMH(OPMALKIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (QUrypax, MPEeACTABICHHYIO Ha
YepTekax U pUCYHKAX;

OPUMCHATH TOJYYCHHBIE 3HAHWS HA TMPAKTUKE: CPaBHUBATh W
AQHAJIM3UPOBATh PEAIBHBIE CUTYallH, MPUMEHATh U3YyUYECHHBIC MOHSATHS B
OpOLECCE TMOMCKA PEUICHHS MAaTeMaTH4ecKu  C(OpMyIHMpPOBAHHON
npoOJIEMbI, MOJACIUPOBATh PEAIbHBIE CUTYAllMA HA S3BIKE TEOMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJAETN C MCMHOJB30BAHUEM T€OMETPHUUECKHUX
NOHATANA M TEOpPEM, ammnapara aiareOpbl, pelaTh MPaKTUYECKUE 3aJa4H,
CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUYECKUX BEJIMUMH,

UMETh TPEACTABICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTh PyHIAMEHTA PA3BUTHS TEXHOJIOTHA.
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K konity 11 kaacca 00yyaromuicst HAy YUTC:

CBOOOJHO ONEPUPOBATh MOHATHSMH, CBA3aHHBIMH C LIMJIMHAPUYECKOM,
KOHUYECKOH W CQEPUUYECKON TMOBEPXHOCTSAMHM, OOBICHITH CHOCOOBI
NOJTyYEHUS,

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

pacro3HaBaTh Tena BpallcHus (LWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOy YEHHSI TEN BPALLCHHSI,

KJTaCCU(PUIIMPOBATH B3AUMHOE PACIONIOKEHUE C(HEPhl U MIOCKOCTH,
BBIUUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TE BpALICHUS,
00BEMBI WM MUIOIIAIM TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEN BPALICHWSA,
TrEOMETPUYECKUX TE C MPUMEHEHHEM (HOPMYII,

CBOOOJHO OMEPUPOBATH MOHSATUSIMH, CBS3aHHBIMU C KOMOWHALUSAMU TEJ
BpALLICHUsS] U MHOTOTPAHHWMKOB. MHOTOTPaHHUK, BIOUCAHHBIM B cdepy u
OTMMCAHHBIA OKOJIO CQepbl, cepa, BNUCAHHAs] B MHOTOTPAHHUK WJTM TEJIO
BPALICHMUS;

BBIYKCIISATh COOTHOIIEHUS MEKIY TUIOLIASIMHA MOBEPXHOCTEH U 0OBEMAMHU
MMOJTOOHBIX TEI,

n300pakarb H3ydacMble (DUIYPBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CECUEHUS TEJT BPALLICHUS,

W3BJIEKATh, WHTEPHPETHPOBATH M MNPeoOpa3oBBIBATH HWH(YOPMALMIO O
OPOCTPAHCTBEHHBIX TE€OMETPHUYECKMX (QUrypax, MNPEACTABICHHYK Ha
YepTeKax U PUCYHKaX;

CBOOOIHO OMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATE ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT;
pelaTh reOMETPUUECKHUE 3314l HA BBIYMCIICHUAE YIIIOB MEXKIY MPAMbBIMH
U TUIOCKOCTSIMHM, BBIYMCIICHUE PACCTOSHUH OT TOYKH A0 IMJIOCKOCTH, B
LIEJIOM, Ha MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PELICHAN,
CBOOOJHO OMNEpUPOBaTh TMOHSATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JBUKEHUM,

BBIMOJIHATh M300paKEHUST MHOTOTPAHHUKOB M TEJI BpALCHHUS MpU
MapajuIe]IbHOM  THEPEHOCE, LEHTPAIBHOW CHUMMETPHUH, 3€PKAIBHOMN
CUMMETPUH, MPU MOBOPOTE BOKPYT MPAMOM, TpeoOpazoBaHus o100,
CTPOUTh CEUYCHUSI MHOTOIPAHHUKOB W TEJ BPALIECHUS: CEYCHHS LMJIMHAPA
(mapaieNIbHO Y MEPIEHIUKYISPHO OCH), CEYEHUS KOHYCA (MTapajuiEIbHbIC
OCHOBAHUIO ¥ MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
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WCIIOJIB30BAaTh METOJABI ITOCTPOCHHUS CEYEHUH: METON CIENOB, METONX
BHYTPEHHETO ITPOCKTUPOBAHMS, METOJI IIEPEHOCA CEKYILEN IUIOCKOCTH,
JIOKa3bIBaTh FTEOMETPUYECCKUE YTBEPIKICHNS,

OPUMEHATh T€OMETPUYECCKUE (DAKThI JIJIsi PELICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEeIoararOlnX HECKOJIBKO IIAroB PEIICHUS, €CJIM YCIIOBHS
NPUMEHEHUS 3a/1aHbI B IBHON M HESIBHOM (hopMme;

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

[IPUMEHATE MPOrPAMMHEIE CPEACTBA U DIEKTPOHHO-KOMMYHHUKAIHOHHBIE
CHUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a/1a4,

IIPUMEHATE  IIOJyYEHHBIE  3HAHWA HA  [PAKTUKE.  CPaBHUBATE,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALUH, IIPUMEHATE U3YUCHHBIC
IIOHATHSA, TEOPEMBI, CBOWCTBA B IPOLECCE TOWCKA  PELICHUSA
MaTeMaTHYeCKn  CPOPMYIUPOBAHHOW  MPOOJEMBI,  MOJCIMPOBATH
peasbHBIE CUTyallMd Ha SI3BIKE T€OMETPUH, HMCCIECAOBATH IMMOCTPOCHHBIC
MOJEIA C HCIOJNB30BAHUEM TIE€OMETPHUYECKUX MOHATHN U TEOPEM,
anmapara anreOpbl, pemarb MNPAKTUYECKUE 3a7a4ud, CBI3aHHBIE C
HaXO0KICHUEM I'eOMETPUYECKUX BEIINYNH;

UMETh TPEACTABICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTh pyHIAMEHTA PA3BUTHS TEXHOJIOTHA.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoaunyectBo uacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB U TeM (uudpossbie)
n/n NPOrpamMMmBslI Bcero Konrpoaehbie | Ipaxtiieciie o0pa3oBaTe/bHbIE
padoTbl padoThI pecypent
1 BBeneHue B cTepeoOMeTpHIO 23 1
5 B3anmHOe pacnonoxeHue npsiMbIX B 6 !
MIPOCTPAHCTBE
3 ITapannenbHOCTb NPSMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 IlepneHauKyISPHOCTD NPSMBIX U 25
MJIOCKOCTEH B IPOCTPAHCTBE
YTIbl U PacCTOSHUSA 16 1
MHororpaHHukH 7 1
Bekrtopsl B npocTpaHcTBe 12
8 HOBTOPGHI/IG, 00001IeHHE U CUCTEMATU3ALUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 102 6 0
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11 KVIACC

KonnyectBo uacos DJIeKTPOHHbBIE
No 11/ HaumeHoBaHHe pa3feioB U TeM Kontposmoie | Tpaxruseckue (uudpossbie)
NPOrpamMMmBslI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypent
1 AHanuTHyeckas reoMeTpust 15 1
5 [TosTOpeHwue, o6o6meHI:Ie u 15 !
cHCTEMaTH3aLUs 3HAHUH
OOBEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnommanu NOBEPXHOCTH U OOBEMBI 9 !
KPYTJIBIX TE
6 JBrxeHus 5 1
7 [TosTOpeHwue, o6o6meHI:Ie u 17 5
cHCTEMaTH3aLUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 8 0
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HOYPOYHOE IIJTAHUPOBAHUE
10 KJTACC

No

n/n

Tema ypoxa

KoanuyecTBO 4acoB

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/ibHbBIE

pecypchl

OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE TUIOCKOCTH, MapalIeNbHBIX
NPSMBIX (OTPE3KOB), CEPEIMHBI OTPe3Ka

IIoHATHSA cTepeoMeTpUn: TOUKA, IPsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paKeHMUs HA PUCYHKE
MJIOCKOCTH, MapaAJUICIIbHBIX IPAMBIX
(OTpe3KOB), cepenuHbI OTPe3Ka

ITonsTus: nepecekaroiyecs MIOCKOCTH,
nepeceKaroIyecs npsiMasi U MiI0CKOCTb;
MOJIy IPOCTPAHCTBO

ITonsTus: nepecexaroiyecs MIOCKOCTH,
nepeceKaroInyecs npsiMasi U MiIoCKOCTh;
MOJIy IPOCTPAHCTBO

MHoOTrorpaHHuKy, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILIECTBYIOIUX OOBEKTOB

MHoOTrorpaHHuKy, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYLIECTBYIOIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBbIE
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CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIeICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cnenctBus u3 HUX. CriocoOwl 3ananus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSIMBIX U TUIOCKOCTEH

10

H3obpaskenue ceueHunii nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0paskeHue nepeceveHus
MOJYUYE€HHBIX IIOCKOCTEHN. PackpalunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

11

N3obpaskenue ceueHunit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0pakeHue nepecedeHus
MOJYUYE€HHBIX IIOCKOCTEH. PackpaiunBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMHU L[BETAMHU

12

N3obpaskenue ceueHnii nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0pakeHue nepeceveHus
MOJYUYE€HHBIX IUIOCKOCTEN. PackpaiunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

13

N3obpaskenue ceueHunit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0pakeHue nepecedeHus
MOJYUYE€HHBIX IIOCKOCTEN. PackpaiunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMH

14

Merton cienoB At HOCTPOEHUs CeUeHUN
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15

MeTton cnenoB I MOCTPOSHUS CEYeHUH.
CBaolicTBa nepecevyeHnil NpsIMbIX U
MIJIOCKOCTEN

16

MeTton cnenoB I MOCTPOSHUS CEYEHUH.
CBaolicTBa nepecevyeHnil NpsIMbIX U
MIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 3aI1UCh maroB
MOCTPOESHHSI

18

[MocTpoenue ceuenuii B mupamue, kyoe
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 3aI1UCh maroB
MOCTPOESHHSI

19

[MocTpoenue ceuenuii B mupamuae, kyode
o Tpém Toukam Ha pédpax. Cozmanue
BBIHOCHBIX LIepTe}KeI\/'I U 3aI1UCh maroB
MOCTPOESHHSI

20

[MocTpoenue ceuenuii B mupamunae, Kyode
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 3aIIUCh MaroB
MOCTPOESHHSI

21

[TosTOpenue nnanumerpuu: Teopema o
NPONOPUMOHANBHBIX OTpe3Kax. [logodue
TPEYTOJIbHUKOB

22

IToBTOpenue nuanumerpuu: Teopema
Memnenasi. PacueTnl B CeUeHHSIX Ha
BBIHOCHBIX depTexax. cTopus pa3BuTust
MJIAHUMETPUHU U CTEPEOMETPUH
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23

KonrponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnonoxeHue npsiMbIX B
npoctpancTse. CKpeLBaoIuecs
npsimble. [IpusHaky CkpemuBarOIIuXcst
npsiMbIx. [lapannenpHblie npsiMele B
MIPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAHUH U
€AUHCTBEHHOCTHU MPSIMON MapajuieIbHON
JAHHOH NPSIMOM, NPOXOASLIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKALLEH HAa JAHHON
npsiMoii. JlemMma o nepecedeHun
MapauIeIbHbIX MPSIMBIX MJIOCKOCTBIO

26

ITapannenbHOCTB Tpex NpsiMbIX. Teopema o
TpEX mapajuleNbHbIX NpsAMBIX. Teopema o
CKPEIIHUBAIOIINXCSI MPSMBIX

27

[TapannenbHOE NPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapaJIETIbHOTO
npoekTrpoBanus. M300paxeHne pa3HbIx
¢buryp B mapamiesbHON MPOEKINH

28

LlenTpanpHas npoekuus. Yroda ¢
COHANpPAaBJICHHBIMA CTOPOHAMHU. YTOI
MEXAY MPSMBIMUA

29

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

30

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

31

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

32

ITocTpoenue cedeHus:, NPOXOASILIErO Yepes3
JaHHYIO MIPSAMYIO Ha YEPTEXKE U
NapajieIbHOro Apyrou npsamoil. Pacuér
OTHOULIEHUI

33

[TapannenbHas MPOEKLHs], TIPUMEHEHHE
1Tl IOCTPOSHHSI CEUeHUi KyOa u
napauenenuneaa. CBoHcTBa
napajuieNienunesa 1 mpu3Mbl

34

ITapannensHblie mnockoctu. IlpusHaku
NapajuleIbHOCTU ABYX IUIOCKOCTEH

35

TeopemMa 0 mapanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, TPOXOAALIEH
yepes3 TOUKY, He MPUHAAJICIKAIY0 TaHHON
IJIOCKOCTH U CJIEACTBUS U3 HEE

36

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

37

CaoiicTBa mapamieNbHbIX MIIOCKOCTEH: 00
OTPE3Kax NapajieibHbIX NPSIMBIX,
3aKJIFOYEHHBIX MEXKAY MapaJliICIbHBIMU
IJIOCKOCTSIMU, O MepecedeHH MpsiMOi ¢
ABYMs IMapaJlICJIbHbIMU IIJIOCKOCTAMUA
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38

IToBTOpenue: Teopema [Inudaropa Ha
IIOCKOCTH

39

IloBTOpEHNE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa ky0a 1 MPsIMOYTOJIBHOTO
napajuleJenunena

41

Brraucnenue niiH oTpe3KoB B KyOe u
MPsIMOYTOJIBHOM Mapajuieenunene

42

IlepnieHAUKYIAPHOCTD NPSMON U
nockocty. Ilpusnak
NEePNEHANKYJISIPHOCTH MPSIMON U
IJIOCKOCTH

43

IlepnieH UKy IAPHOCTD NPSMOU U
mockocty. Ilpusnak
NEePNEHANKYJISIPHOCTH MPSIMOMN U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAHUH U
€UHCTBEHHOCTH NPSIMOH, MPOXOAALIEH
yepes3 TOUKY MPOCTPAHCTBA U
MEePICHINKYJISIPHOM K IJIOCKOCTH

45

IInockocTy 1 nepneHANKYJISIPHbIE UM
MpsIMblE B MHOTOTPAHHHUKAX

46

IInockocTy 1 nepNeHANKY JISIPHbIE UM
MpsIMblEe B MHOTOTPaHHHUKAX

47

IlepnieHauKyJIAp U HAKJIOHHASL.
IlTocTpoenue nepneHuKyasipa U3 TOUYKU Ha
IPSIMY 1O

48

IlepnieHaUKyJIAp U HAKJIOHHASL.
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ITocTpoenue neprneHUKyIsIpa U3 TOUYKU Ha
MPSIMY 1O

Teopema o Tp€X nepneHANKYJIApax

49
(npsimast 1 oOpaTHast)

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

51 Yroa Mexay CKpeLUBarOIUMUCS
NPSIMBIMU
ITouck nepneHauKyISIPHBIX IPAMBIX C

52 IIOMOLIBIO NIEPIIEHIUKY JIIPHBIX
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
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJILHO IIIOCKOCTH. IInockocTn
CUMMETpPHUI B MHOTOTPaHHUKAX

57 IIpusHak nepneHauKyJIIPHOCTH NPSIMON 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 ONyCTUTD MEPTIEHAUKY JISIPHL:
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CUMMETPUA, CABUT TOYKHU IO
napajieIbHON NPAMON

61

Crnur no HenapaseabHON MPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonrponbHas padora "B3anMHoe
PaCIONOKEHUE MPSAMBIX U IUIOCKOCTEN B
npocTpaHcTBe”

63

IloBTOpeHue: yron Mexxay npsiMbIMHU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IloBTOpeHue: yron Mexay
CKPECIIUBAOIUMHUCS MTPAMBbIMU B
MIPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/Ie METOAbI BBIMHUCIICHUA
yrja MEXAy MNpsAMbIMU B MHOTOI'paHHUKaxX

66

JIByrpanHssbiii yroj. CBOMCTBO JTMHEHHBIX
yIJIOB JIBYTPAHHOIO yTIiia

67

IlepnennuxynspHslie miockoctu. CBOHCTBA
B3aUMHO MEePNEHINUKYJIAPHBIX MJIOCKOCTEN

68

IIpusnak nepneHauKyIIPHOCTU
MJIOCKOCTEH;, TeopeMa O NPsIMON
MepecedeHtsi IBYX MIOCKOCTEN
NEePNEHANKYJISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMOyTONMBHBIN Mapaiesenunen; Kyo;
WU3MEPEHHUs], CBOMCTBA MPSAMOYTOJIBHOIO
napajulieJenumnena

70

Teopema 0 AuaroHanu NpsIMOYTOJILHOTO
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napajjejaenurneaa u CIcaCTBUC U3 HeE

71

CrepeomMeTpuyeckie U NPUKJIaTHbIC
3a7]a4H, CBSI3aHHBIE CO B3aUMHBIM
PaCIONOKEHUEM NMPSMBIX U MJIOCKOCTH

72

IloBTOpeHue: CKPEIUBAIOIINECS TIPSIMbIE,
napajieIbHbIE TNIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napamienbHBIX MIOCKOCTEN HA
CKPEIIMBAOHUXCA IPAMBIX, PACCTOAHUEC
MECXKAY CKPECIIUBAOIUMHACA TIPAMBIMUA B
MPOCTBIX CUTYALIASIX

74

PaccrostHre OT TOUKH 10 TIOCKOCTH,
paccTosiHue OT NPSIMOM 10 MJIOCKOCTH

75

Brrucnenue pacCTOSHUN MEXITY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
MOMOILBIO NEPHEHINKYJIIPHON INIOCKOCTU

76

TpéxrpanHelil yroji, HEpaBEHCTBA IS
TpexrpaHHbIx yriioB. Teopema ITudaropa,
TEOpeMbl KOCUHYCOB U CHUHYCOB AJIs
TPEXTPAHHOIO yria

77

DneMeHTBI ChepruecKOl TeOMEeTPUH:
reofie3nueckye JUHUU Ha 3emiie

78

KonrponbHas pabota "Yribl u
paccrosiHus"

79

CucremaTtuzauus 3HaHUN "MHOTrOrpaHHUK
U €ro 2JIEMEHTHI"

80

IIupamuna. Bune!r nupamua. Ilpasunbnas
nupamuaa
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IIpusma. IIpsimast 1 HaKJIOHHAS! TPU3MBIL.

81 IIpaBunbHas npusma :

%2 IIpsmoii napannenenunen, 1
NPSMOYTOJIBHBIN Mapajuienenunen, Kyo

%3 Brinykineie MHOrorpanauku. Teopema |
Ditnepa
Brinykineie MHOrorpanauku. Teopema

84 Dinepa. [lpaBunbHBIC U MOy TPABUIIbHBIE 1
MHOTOTpaHHUKHU

85 KontponbHas padbora "MHuororpanHukn" 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 Brruucnenue yria Mexny BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocTeimue 3ana4n ¢ BEKTOPaMHU 1

95 IIpocTeimue 3ana4n ¢ BEKTOPaMHU 1

96 IIpocreiimue 3aga4n ¢ BEKTOPaMHU 1

97 IIpocreiimue 3ana4n ¢ BEKTOPaMHU 1

98 O06o0menne u cucTeMaTu3anus 3HAaHUN 1
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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 IT1O 102

ITPOTPAMME
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11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
Hara ungposbie
Nen/m | Tema ypoka Kontpoabnsie | IlpakTnueckne
Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
| IToBTopenue Tembl "KoopanuHaTel BeKTOpa |
Ha TUIOCKOCTU U B IIPOCTPAHCTBE"
5 IToBTopenue Tems! "CkamnsipHoe !
MIpOU3BENIeHHE BEKTOPOB"
3 IToBTOpeHue Temsl "Brruncnenue yria |
MeXly BEKTOpaMHU B IIPOCTPaHCTBE"
4 IToBTOpeHue Temsl "YpaBHEHHE NPSMOIL, |
MPOXOsIIel yepe3 Be TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOPMaJb, |
ypaBHEHHE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MIOCKOCTH, HOPMaJb, |
ypaBHEHHE MJIOCKOCTH B OTPE3Kax
7 BekropHoe npounssenenue 1
g JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE |
pOrpaMMUpOBaHNe
9 JIuHeliHbIe HEPABEHCTBA, JIMHEHHOE |
porpaMMUpOBaHNe
10 AHanuTHYeCKHe METObI pacuéTa yria |
MeXy MPSMbIMU B MHOTOI'PaHHUKAX
1 AHanuTHYeCKHe METObI pacuéTa yria !
MeXy MJIOCKOCTSIMU B MHOTOTPaHHUKAX
12 DopMya pacCTOSIHUASA OT TOYKH 10 1
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MJIOCKOCTHU B KOOPpAHUHATaxX

Haxoxnenue pacCTOsIHUN OT TOYKHU 10

13
MJIOCKOCTH B KyOe

14 HaxosxneHue paccTossHU OT TOUKU A0
MJIOCKOCTH B MPABUJIbHON MUpaMUe

15 KontponbHas padora "AnHamurudeckas
reomeTpus”

16 CeueHust MHOTOIPaHHUKOB: CTaHAApPTHBIE
MHOTOTpaHHUKHU

17 CedeHust MHOTOTPAHHUKOB: METOJI CJIENIOB
CeueHust MHOTOIPaHHUKOB: CTaHAApPTHBIE

18 MJIOCKOCTH, NEPECEYCHUs MPSIMBIX U
MJIOCKOCTEN

19 ITapannenbHble NpsiMbIE U MJIOCKOCTH!
napajuiesibHble CeUeHUs]

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

21 YIJIBI MEXKAY CKPELINBAKIIUMHACS
MPSIMBIMU
IlepnenaukynspHble NpsMblE U

2 IJIOCKOCTH: CTaHJApTHBIE Napbl
NEePIEeHIUKYJIAPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB
IlepnenaukynspHble NpsMble U

23 TUIOCKOCTH. TEOPEMA O TPeX
NEePIEeHINKY IApax

24 IlepnennukyisApHBIE NPAMBIE U
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IIJIOCKOCTH: BBIYHUCJICHUA OJIMH B
MHOT'OrpaHHUKax

25

IloBTOpeHue: nuomanu
MHOTOYTOJIbHUKOB, (POPMYJIbI JJIsI
iomanei, coodpaskeHus moxooust

26

IloTOpeHue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIbI JJIsI
iomanei, coodpaskeHus moxooust

27

IloBTOpeHue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIbI IS
iomanei, coodpakeHus moxoodust

28

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

29

IInomanu cevyeHnii MHOrOrPaHHUKOB!
IUTOINAAH TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOparKeHsI MOA00Hs

30

KontponbHas padora "[loTopenue:
MHOTOTPAaHHHUKH, CEUSHHSI
MHOIOTrpaHHHUKOB"

31

O61ém Tena. O6BeM MPSIMOYTOJIBHOTO
napajuiesenmnena

32

3anauu 00 yaBoeHnH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKLIUU yTjia

33

CtepeoMeTpHUecKHe 3a/1aul, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIEHOTO
napajuiesenmnena

34

HpI/IKJ'IaI[HbIe 3aaa4u, CBsA3aHHBIC C
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BBIUUCJICHHEM 00BEMA MPSIMOYTOJIBHOTO

napajuieNenunena
35 O06BEM npsIMOI IPU3MBI
36 CrepeomeTpHuuecKye 3aa4uu, CBSI3aHHbIE C
BBIUUCIIEHIEM O0BEMOB TIPSIMOM TTPU3MBI
37 [IpuknagHble 32124, CBSI3aHHBIE C
00BEMOM MPSIMOH TPU3MBI
Brrnciaenne 00bEMOB TeI € TTOMOLIBIO
38 onpeaenéHHoro unrerpaia. O0bpeém
HAKJIOHHOM MPU3MBI
Brruciaenne o0bEMOB TEJ ¢ IOMOLIBIO
39 onpeaenéHHoro unrerpaia. O0bpeém
MTHUPAMUTBI
40 Dopmyna o0béMa nmupamuabl. OTHOLICHUE
00BeMOB HpamMu ¢ OOIINM YTIIOM
A1 Dopmyna 00béMa nmupamuabl. OTHOIICHUE
00BeMOB HpaMuy ¢ OOIINM YTIIOM
4 CrepeomeTpHuuecKHe 3aa9u, CBSI3aHHBIE C
00BEMaMU HAKJIOHHOM MPHU3MBI
43 CrepeomeTpHuuecKye 3a1a4uu, CBSI3aHHBIE C
o0béMamMu MUPaMUIbI
UKJIaJHBIC 331241 110 TEME BEMBI
II "O6
Ten", CBA3aHHbIE C 0OBEMOM HAKJIOHHON
44 " 0
MPU3MBI
45 [Mpuknannabie 3aaa4u o Teme "O0bEMBI
Ten", CB3aHHbBIE ¢ OOBEMOM MUPAMUJIBI
46 IIpumenenne o0vEMOB. Brruncnenne

pacCTOsAHNA OO MJIOCKOCTU
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KonrponbHas padora "O0béM

47 \
MHOIOrpaHHHUKa
ununapuyeckasi HOBEPXHOCTbD,

48 o0pasyromme ITHHAPIYECKON
MOBEPXHOCTHU

49 Ivnuanp. Ipsamoii kpyroBo HUIUHAD.
[Inowans NOBEPXHOCTH LUIUHAPA

50 KoHunueckast noBepxHOCTh, 0Opa3yroime
KOHHYEeCKON noBepxHocTU. Konyc

51 CeueHue KOHyCa MIOCKOCTBIO,
napajuleIbHOM MJIOCKOCTH OCHOBaHUS

5 Yceuénnblit konyc. M3o0pakenue
KOHYCOB U YCE€UYEHHBIX KOHYCOB

53 [Tnomanas GOKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCa

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

55 JIOKA3aTeJIbCTBO U BEIYUCIICHHUE,
MOCTPOEHUEM CEUEeHUN LIUIMHIPA, KOHyCa
CrepeomeTrpuueckue 3a1a4n Ha

56 JIOKA3aTeJIbCTBO U BLIYUCIICHUE,
MOCTPOEHUEM CEUEeHUN LIMIMHIPA, KOHyCa

57 IIpuknansble 3a1a4u, CBsI3aHHBIE C
LUJIUHIPOM

58 IIpuknansble 3a1a4u, CBsI3aHHBIE C
LUIUHIPOM

59 Cdepa u map
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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

Cummerpust cheps! u mapa

64

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

65

CrepeomeTrpuueckue 3a1a4n Ha
JOKa3aTCJIbCTBO W BBIMHCJICHUC,
CBsI3aHHBIE CO c(hepoii u mapom,
MOCTPOCHHUEM UX CEYSHHI MIIOCKOCTHIO

66

IIpuxnanHele 3a1a4y, CBsI3aHHBIE CO
cepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD HA IIOCKOCTH,
BBIMUCIICHUS B OKp}I}KHOCTI/I, CTaHI[apTHbIe
nogoous

68

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

69

3anauu no teme "Tena U NOBEPXHOCTH
BpalneHus"

70

3anauu no teme "Tena U NOBEPXHOCTH
BpalneHus"
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71

KontponbHas padora "Tena u
MOBEPXHOCTH BpaleHus"

72

O6vém nmmaapa. Teopema 06 oObEMe
npAMOro qujanHAapa

73

Brruncnenne 0ObEMOB TeN ¢ ITOMOILBIO
onpeaenéHHoro unrerpaia. O0peém
KOHycCa

74

Tnomanu 60xk0BOM U MOMHON
MOBEPXHOCTH KOHYCa

75

CrepeomMeTpuyeckue 3aa4u, CBI3aHHBIC C
BBIUUCJICHHEM O00BEMOB IIMTUHIPA,
KOHyCa

76

[Ipuknanueie 3ana4uu 110 Teme "OOBEMBI 1
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. COOTHOIICHUST MEXKTY
IUIOINAASIMH TTOBEPXHOCTEHN U 00BEMaMuU
noMOOHBIX T

79

[TonoOHbIe Tena B MPOCTPaHCTRE.
N3menenne obbéMa nipu momooww.
CrepeoMeTpuyeckue 3aa4u, CBI3aHHbBIE C
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BBIYHCIIEHHEM OOBEMOB TeJ U IUIomanen
MOBEPXHOCTEN

80

KonrponpHas padora "[Lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIbIX TENT"

81

JBmkenus npoctpancTea. OToOpakeHus.
Jsuxkenust u paBeHCTBO Guryp. Obmue
CBOICTBA JBHKCHUHN

82

Bupae! nBr>keHnil: napanienbHbIid
MEePEHOC, LEHTpaIbHas CUMMETPHS,
3epKajbHasi CHMMETPUs, TOBOPOT BOKPYT
psiIMOI

83

[IpeoOpazosanus mogodusi. [Ipsmast u
cepa Diinepa

84

I'eomeTpuueckue 3aga4u Ha NPUMEHEHUE
JABUKCHUA

85

KonrponbHas pabora "BekTophb! B
IpocTpaHcTBe"

86

Ob6obuaromee mosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"ITapanaenbHOCTb NPSAMBIX U MJIOCKOCTEN
B IIPOCTpaHCTBE"

87

Ob6o0maromee nosropenne 11 moHsITHIA 1
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"BekTope!l B IpoCTpaHcTBE"

88

Ob6obmaromee mosropenue 11 nmorsaTuii u
MEeTOAO0B Kypca reomerpuu 10-11
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KJIACCOB, CUCTEMATU3ALs 3HAHUH!
"BekTopel B IpOCTpaHCcTBE"

89

Ob6obmaromee nmosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATH3ALMs 3HAHUI:
"O6bpemM MHOTOTpaHHUKA"

90

Ob6obmaromee mosropenue 11 morsaTuii u
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"O6bpemM MHOTOrpaHHUKA"

91

Ob6obmaromee mosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"TInomaay MoBEpXHOCTH U OOBEMBI
KpyIJbIX Ten"

92

Ob6obmaromee mosropenue 11 nmorsaTuii u
MEeTOA0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"TInomaay MoBEpXHOCTH U OOBEMBI
KpyIJbIX Ten"

93

Urorosast KOHTpOJIbHAs padoTa

94

Urorosast KOHTpOJIbHAs padoTa

95

[TosTOpeHnue, obodIeHue u
CHUCTEeMaTU3alMs 3HAHUI

96

Hcropus pasBuTHs CTEPEOMETPUH KAK
HayKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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97

HcTopus pa3BuTus CTEPEOMETPUU KaK
HayKU U €€ POJIb B PA3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOT Uil

98

Hcropus pasBuTHs CTEPEOMETPUH KAK
HayKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasButHs CTEpeOMETPUH KaK
HayKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHN

101

Hcropus pasBuTHs CTEpEOMETPUH KAK
HayKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHN

102

Hcropus pasBuTHs CTEPEOMETPUH KAK
HayKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

» Marematrka. AnreOpa u Hayajla MaTeMaTuyecKoro ananusa, 10 knace/
Mepansak A.T'., Homuposckuii J[.A., [Tonskos B.M.; noxa penakuueit
[Tononbsckoro B.E., OOmiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHEO

Wz narensckuii ientp « BEHTAHA-T'PA®y; AKiinoHepHOE 00IIECTBO
«HznarenscrBo «IIpocBeleHuey

» Maremaruka. AnreOpa v Havajla MaTeEMaTHIeCKOro aHanmsa, 11 kimace/
Mepsnsk A.I'., Homuposcknii [[.A., [Tonskos B.M.; nox penakuueit
[Tononbsckoro B.E., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBE)

Wz narensckuii ieHTp « BEHTAHA-T'PA®y; AKiinoHepHOE 00IIECTBO

«H3marensctBo «IIpocsemieHney

METO/JUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

bubmoTteka [{OK https://m.edsoo.ru/7f414736

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmoteka [{OK https://m.edsoo.ru/7f414736
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 290930343710282493392205396682444359568355846753
Bnageney Xaguynuaa Fanua FanTynbAHOBHS

OeicTevTened C 06.09.2023 no 05.09.2024
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