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HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBAsETCS OAHMM M3 0a30BBIX KYPCOB HA YPOBHE CPEOHETO
o0uiero oOpa3oBaHMsl, TaK Kak 00E€CIEUYNBAET BOZMOKHOCTh M3YUYCHHS JUCLUATIINH
€CTECTBCHHO-HAYYHOH HAMPABICHHOCTH W MPEAMETOB TYMAHUTAPHOTO LMKJIIA.
[TockOMBKY ~ JIOTMYECKOE  MBINUICHHE,  (QOPMUPYEMOE  TOPA  W3YYCHUH
00y4aroIUMUCS MOHATUIUHBIX OCHOB F€OMETPHM, MPH JOKA3aTEIBbCTBE TEOPEM W
NOCTPOCHUMN LICTIOYKH JIOTHUECKUX YTBEPXKACHHUNA MPU PEIICHUM TE€OMETPUYECKHAX
3a1a4, YMEHWE BBIABUTaTh M OMNPOBEPrarb THIOTE3bl  HEMOCPEIACTBEHHO
UCTOJIB3YIOTCS MPA PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOIO LMKJIA, B YACTHOCTH
(u3nyecKux 3a1au.

Llens ocBOeHUs mporpamMmsbl y4eOHOro Kypcea «['eoMmeTpus» Ha yriryOnéHHOM
YPOBHE — Ppa3BUTHE WHAWBHIYABHBIX CIOCOOHOCTEH OO0ydarommxcs Npu
W3YYCHUU TE€OMETPHH, KaK COCTABIAIOUICH MpeAMETHOM obmactn «Maremartnka u
uHopmaTuka»  4epe3  OO0ECHeYeHWEe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCMONb30BaHusl Oosice TNyOOKMX TEOMETPHUECKMX 3HAaHM W JICHCTBUH,
CHEM(PUUHBIX TEOMETPUH, U HEOOXOAMMBIX [UIsl YCIEIIHOTO MPO(PeCCHOHATBHOTO
00pa3oBaHMusl, CBI3aHHOTO C UCMOIb30BAHUEM MATEMATUKH.

[IpOpUTETHBIMM 3aJa4aMK Kypca TFEOMETPUM Ha YIIIYOJIIEHHOM YPOBHE,
PACIIMPSIFOLIMMHI W yCHJIMBAOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCSL:

PACIIMPEHUE MPEACTABICHHSI O TEOMETPHHA KaK YaCTH MHPOBOM KYJBTYPHI U
(OpMUPOBAHME OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOIIMM MHAPOM;

(opMUpOBaHME TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak o
BOKHEHIIMX MATEMATUUYECKUX MOJIENSX, TMO3BOJISIFOLIMX OIMUCHIBATH W HM3y4daThb
Pa3HBIE SABJICHUS OKPY>KAIOIIET0 MUPA, 3HAHUE NOHITHHHOIO anmnapara rno pasaciy
«CtepeoMeTpusy yueOHOro Kypca reOMETpHH;

(opMupoBaHME  yYMEHHWS ~ BIAACTh  OCHOBHBIMH  MOHATUSMH O
OPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOHCTBAMH, 3HAHHE TEOPEM,
GopMyT U yMEHHE WX MPUMEHSTh, YMEHHUS IOKA3bIBaTb TEOPEMbl U HAXOIUTh
HECTAHJAPTHBIE CMIOCOOBI PELICHUS 3a/1aY,

(opMUPOBAHME YMEHUS PACNIO3HABATH HA YEPTEIKAX, MOJEIAX U B PEATbHOM
MUPE MHOTOTPAHHMKH M TeEJla BPALICHHs, KOHCTPYHPOBAThb T'€OMETPUUYECKUE
MOJIENH,

(OpMUPOBAHNE TOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MAaTEMaTHYECKAX TEOPHil, (POPMUPOBAHME TOHWMAHWS POJM AKCUOMATHKH IPU
MIPOBEICHUHN PACCYKICHUM,

(opMUPOBaHME YMEHUsS BIAJCTh METOAAMM JOKA3aTEIbCTB W AJITOPUTMOB
PELICHUS, YMECHUS HMX NPUMEHSTH, MPOBOIUTH AOKA3ATEIBHBIC PACCYXKIACHHS B
XOJIE PEIIEHUS CTEPEOMETPUUECKHX 33a4 U 3314 C MPAKTUUYECKUM COAEPKAHUEM,
(opMUpOBaHME TPEACTABICHUS O HEOOXOAMMOCTH  JOKA3aTeNbCTB  IPH



00OCHOBAaHUM MATEMATHUYECKUX YTBEP)KICHUI M POJIM AKCHOMATHKHU B TPOBEACHUH
J€TyKTUBHBIX PACCY>KICHUH;

Pa3BUTHE M COBEPLICHCTBOBAHME WHTEIJIEKTYAIbHBIX W TBOPYECKHX
CnoCOOHOCTEH 00yYarOIMXCsl, MO3HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHHA, KpUTUYHOCTH MBILIJIEHUS, HTHTEPECA K U3YUYCHHUIO TEOMETPHH;

(opmupoBaHue (YHKIMOHATBHOW TI'PAMOTHOCTH, PEJICBAHTHON T€OMETPUM:
YMEHHS PAacno3HaBaTh MPOSIBICHUS TEOMETPHUECKAX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEN B PEATbHBIX JKU3HCHHBIX CUTYaUUsX W MPU M3YYEHUM IPYTHX
y4E€OHBIX MPEAMETOB, TMPOSIBICHHUS 3aBUCHMOCTEl W 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUST PEATbHBIX CHTYaLMi, MCCICIOBaHHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIPETALNHN OYUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COACPXATEIBbHBIMU JIMHUSMH y4eOHOTo Kypca «['eomerpusi» B
10-11 «knmaccax sBistoresa: «lIpsMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpanauku», «Tema  BpameHus», «BekTopel W KOOpAWMHATH B
IPOCTPAHCTBEY, «J{BHIKEHHUSI B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeOoBaHHE «YMETH ONEPUPOBATH
NOHATUSIMIA», PEJIICBAHTHBIMM TE€OMETPAM Ha YIAIyOlNEHHOM YPOBHE OOydY€HUs B
10-11 knaccax, OTHOCUTCS KO BCEM COJCPKATEIbHBIM JIMHUSIM Y4€OHOIO Kypca, a
(GOpMUPOBAHME  JIOTMYECKMX YMEHWH  PACMPEACHAETCS HE  TOJNBKO IO
COJIEPKATENIBHBIM JIMHUSAM, HO M 1O rojgaM o0yuenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOILIIEE MPEAMETHBIM pPe3yjbTaTaMm OcBocHUst DenepanbHOl padoueii
OPOrpaMMbl, PACPEACTEHHBIM N0 TOJaM OOYYEHHMs], CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHHLIMIIMATIBHBIM BOMPOCAM O0YyYarOIUECs
oOpallayiich  HEOAHOKPATHO. OTO  MO3BOJSET  OPraHM30BATh  OBJAJICHUE
reOMETPUYECKUMH NOHITHSIMHA W HABBIKAMH TIOCJIEA0BATENBHO U MOCTYMATENBHO, €
COOJIFOICHAEM TPUHIUNA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUSI BKJIKOYATh B OOLIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUN OOYYArOIINXCS, PACIIMPAS U yIayOsis
e€, 00pasys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K H3yYEHHUIO T€OMETPUH HA YTAYyOIEHHOM YPOBHE MO3BOJISIET:

co3garb  yciaoBus Ui guddepeHnmanud  00OydEHHWs, MOCTPOCHUS
WHAMBUAYAIbHBIX  00pA30BaTENIbHBIX MPOrpaMM, OOECHEUNTh  YIIYOJIEHHOE
W3YYCHUE TEOMETPHN KAaK COCTABIISIIOICH yueOHOro nmpeaMera «Maremarukay,

NOJArOTOBUTh OOYYAKOUIMXCS K MPOJODKEHUIO M3YyYEHUsT MAaTeMaTHKH C
yuétoM BbIOOpa Oyaymeid npodeccun, obecneunBas MPEEMCTBEHHOCTh MEXKAY
o0mmM 1 TpohecCHOHATBHBIM 00PA30BAHUEM.

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



COAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMbie B IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTEpeoMeTpuu. Touka, npsMas, IUIOCKOCTB,
OpOCTpaHCTBO. [loHATHE 00 AaKCHOMATMYECKOM TOCTPOCHUM CTEPEOMETPHUM:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
NapajjieNbHbIe W CKPEIIMBAKOIMECH MNpsMble. [IpU3HAKM CKpEeLMBAIOIIMAXCS
npsAMBIX. [lapamieIbHOCTE NPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: Napalie/IbHbIE
NPAMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX NPSAMBIX, TAPALIEIBHOCTD MPAMOR
U IUIOCKOCTH. llapamensHoe M LEHTPATBHOE NPOCKTUPOBAHME, H300paXKCHHE
¢uryp. OCHOBHBIE CBOHCTBA MAPAUIEIIBHOIO MPOCKTHPOBaHUS. M300paxkeHue
(Guryp B mapajuieIbHONW MPOEKIMKU. YTJIBl ¢ COHANPABICHHBIMUA CTOPOHAMM, YIOJ
MEXIY MPAMBIMA B POCTpaHCTBE. [lapajiienbHOCTh MIIOCKOCTEN: MapalielibHbIE
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJTIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE  (UIYpPBl HA IUIOCKOCTH: TETPAdAp, NapaUICICIHIICH,
MMOCTPOCHUE CEUCHUM.

[TepneH MKy PHOCTD MPSAMOM W TUTOCKOCTH: TIEPICHAUKYJISPHBIEC MPSMBIE B
MIPOCTPAHCTBE, MPSAMBIE TMAPAUIECTBHBIE W TEPICHAMKYISAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNCHAUKYISAPHOCTH TNPSIMOA M IUIOCKOCTH, TEOpeMa O MNpsAMOMR
NEPIEHANKYJIIPHOR IIJIOCKOCTH. OproroHasibHOE [IPOCKTUPOBAHUE.
[leprieHAUKYIAP UM HAKIIOHHBIE: PACCTOSHUE OT TOYKH IO MIJIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  TMJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[TepneHAMKYISIPHOCTD  TUIOCKOCTEHM:  NMPU3HAK — MEPHNEHAMKYJSAPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPHEHANUKYJIAPaX.

YTIIbl B IPOCTPAHCTBE. YIOJ MEXKIY NPSIMOM W IJIOCKOCTBIO, JBYI'PAHHBIN
yroJ, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEXrpaHHblii © MHOTOTPAHHBIE YIJIBL
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHOro ymia. CBOHCTBA IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yriia. TeopemMbl KOCMHYCOB W CHHYCOB [UIS
TPEXTPAaHHOIO yrija.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHuUKOB, pa3BEpTka MHOrorpaHHvka. [Ipusma: n-yroyipHas
npu3Ma, npsMas U HAKIIOHHAS MPU3MBbI, OOKOBAs W MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsAMOYIOJBHBIA — HapaJuleNenuie] W €ro  CBOMCTBa.
Kparuaiimmme mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas teopema I[ludaropa. Ilupammpa: n-yroneHas nDUpamuia,
npaBWIbHAs W yceu€éHHas mnupamuabl. CBoiicTBa pédbep M OOKOBBIX TpaHEl
NPaBUIbHOW mupaMuiabl. [IpaBuiIbHBIE MHOTOTPAHHUKHW: TPABHUIIbHAS NpPU3MA U



[paBUJIbHAsA TMpaMHIa, MpaBWIbHAsg TPEYrojbHasd NHPaMHAA W TPaBUIILHBIN
TeTpadap, KyO. llpeacraBieHue O MNpaBWIBHBIX MHOTOIPAHHUKAX: OKTaX.p,
JOAEKA AP W UKOCa AP.

BbluricieHue 3JEMEHTOB MHOTOIPAHHUKOB. pé&Opa, OWMAroHaJv, YIJIbL.
[Tnomaae OOKOBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSAMONA MPH3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH MPABWIBLHOM MUPAMHUIBL,
TeopeMa O TUIOIIAAM YCEYEHHON MUPaAMHUIBI.

CaMMeTpuss B TPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  TPABHUJIBHBIX
MHOTOIPaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOTPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS TPAaBWIBHBIX MPHU3M, CUMMETPUS MPaBUIILHON
[IAPAMHAIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHI KOJUIMHEApPHBIE, COHAMPABJICHHLIE W  IPOTUBOIOJIOKHO
HalpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [efCTBUSA C BEKTOPAMHU: CIIOKEHUE
U BBIUMTAHWE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha
yncso. CBOMCTBA CIIOKEHHST BEKTOPOB. CBOICTBA YMHOKEHHs BEKTOPA HA YUCIIO.
[ToHdaTHE KOMIUTAHApHBIE BEKTOPHI. [IpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapauienenunena. Teopema O pas3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BeKTOopaMm.  [IpamoyroneHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOPAMHATAMHA TOYEK. YTOJN MEXAy BeKropamu. CKalaspHOE TIPOU3BEICHUE
BEKTOPOB.

11 KUIIACC

Tesia BpalueHus

[ToHATMA: UWIMHAPUYECKAS TMOBEPXHOCTb, KOHMUYECKAs MOBEPXHOCTD,
cepuueckas MOBEPXHOCThb, OOpa3yrolIMe MNOBEpXHOCTEH. Tema BpameHus:
LWIAHAP, KOHYC, YCECUEHHBIA KOHYyC, cdepa, map. B3aumMHOE pacnonokeHue
chepsl M TUIOCKOCTH, KacaTrelnbHash TJIOCKOCTh K cdepe. M3o0pakeHue Tten
BpalllCHUsI HA TUIOCKOCTH. Pa3Béprka nmunuHapa u KoHyca. CuMMmerpust cepel U
mapa.

OO0béM. OcHOBHBIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00béEME
NPSAMOYTOJIBHOTO Tapajulesienunena u ciaeacTBus u3 He€. OObEM mnpsamMoil u
HAKJIOHHOM MPU3MBI, WIMHAPA, MUPaMKUIbl U KOHyca. OOBEM apa W MapoBOro
CErMEHTA.

KomOuHanmu Ten BpamieHus M MHOTOrpaHHUKOB. [lpu3ma, BhucaHHas B
LWIAHAP, OMHCaHHAs OKOoJo IwuMHApa. llepeceuenne cdepel M mapa ¢
wiockocThro. Kacanne mapa u chepsl mIockocThro. [IoHATME MHOTOrpaHHUWKA,



OMUCAHHOTO OKOJIO CQepbl, cdeppl, BNUCAHHOW B MHOTOTPAHHMK WA TEJO
BpAILCHUSI.

[Tnomaae MOBEPXHOCTH LMIWHAPA, KOHYCA, IUIOWAAb CPEPBl U €€ 4YacTeil.
[TonoOue B mpoctpaHcTBe. OTHOWIEHWE OO0BEMOB, IJIOMAJAECH MOBEPXHOCTEH
nonoOHbIX ¢uryp. [IpeoOpasoBanue nomoOus, romoreTws. PenieHune 3agad Ha
TUIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUECCKUX METOJIOB.

[TocTpoeHHEe ceUeHNt MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUEHHS LUIMHAPA
(mapajyielbHO W NEPHCHAMKYJSIPHO OCH), CEYCHHS KOHyca (MapajuieibHBIC
OCHOBAHUIO W MPOXOSIINE YEPE3 BEPLIMHY ), CEUCHHUS 1Iapa, METOIbI TOCTPOEHUS
CEUCHUIH: METOJ CIICOB, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TTOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpancrBe. Omnepauumyd  HaJ  BEKTOpaMH. BekTopHOoeE
YMHOXEHUE BEKTOPOB. (CBOHCTBA BEKTOPHOIO YMHOXKEHUWs. [IpsiMoyrosbHas
CUCTEMAa KOOpAMHAT B nmpoctpaHcTBe. KoopanHatel BekTopa. Pa3noskeHne BekTopa
no Oasucy. KoopAMHAaTHO-BEKTOPHBIA METOA MPH PEIICHUM TIE€OMETPHUYECCKHUX
3a/1ad4.

/{BHKEHHUS B IPOCTPAHCTBE

JIBu>keHus mpocTpaHcTBa. OToOpakeHus. J|BHKEHUS M PABEHCTBO (QUTYP.
OOmme cBoiicTBa JABMKCHWM. BHIbl JBMKEHWN: Napalyie/ibHBIA  TEPEHOC,
LEHTPAJIbHAS CUMMETPHS, 3€PKAJIbHA CUMMETPHUS, MOBOPOT BOKPYI MNPSMOMN.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Ditnepa.



HNIAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpaknanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYAOIIErOcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0liecTBa,  OPEIACTaBICHHE O
MAaTEMATHYECKAX OCHOBAX (PYHKIMOHWPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBICHHN,
OpPOLEAYyp TPaKIAHCKOrO OOMmECTBAa (BBIOOPHI, OMNPOCHl W JPYroe), yMEHHE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMAMHA U HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTH POCCUUCKON TPakAAHCKON HMIECHTUYHOCTH, YBAKCHHS K
MPOLUJIOMY M HACTOSIIEMY POCCHUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUUECKOMN LIKOJIBI,
UCIOJB30BAHUE 3THUX JOCTIKCHWH B JAPYIrUX HAyKax, TEXHOJOrMsX, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, c(POpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUI HAYKM W ACATEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIaAa B MOCTPOCHHUE YCTORYMBOTO Oy IyIIErO;

4) scTeTn4ecKoe BOCIUTAHHE:

ACTETUYECKOE OTHOIUIEHWE K MHPY, BKIIHOUAS 3CTETHKY MaTEMAaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHHUNA, PACCYKACHHUNA, BOCIPUUMYNBOCTD
K MAaTEMAaTH4YE€CKUM aCEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA,

5) pusnueckoe BocnuTanue:

C()OPMUPOBAHHOCTh YMEHMUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 30POBOT0 M 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 370POBBIO (30POBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIbIXa, PeryysipHas Qu3nveckas akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-0310POBUTENBHON IEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHE:

TFOTOBHOCTb K TpPYAY, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUs, HHTEPEC K
pa3mauHbIM  cepaM  TPO(ECCHOHATIBHOW — ACITENBHOCTH,  CBSI3aHHBIM €
MAaTEMATHKOW M €€ NPUIOKEHUSMH, YMEHUE COBEPIIATH OCO3HAHHBINA BBHIOOD
Oynymeid mnpodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
FOTOBHOCTb M CIOCOOHOCT K  MATEMarTH4eCKOMy  OOpa3oBaHUKD U



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PELICHUH MMPAKTHYECKUX 3819 MATEMATUYECKON HAIPABICHHOCTH,

7) 3K0/10THYeCKOe BOCIIUTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOW  KYJIBTYpbl, TIOHAMAHWUE BIMSHUS
COLIMAIIBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMANIBHOM
Cpeabl, OCO3HAHUE MIOOANBHOTO XapaKTepa SKOJOTMYECKUX TPOOIEM, OPUEHTALUS
HA MPUMEHCHHE MATeMAaTHMYECKUX 3HAHWWA Jns peuieHHus 3a1ad B o0nactu
OKPYXKAKOIIEH Cpepl, IUIAHUPOBAHUE TOCTYNKOB W OLEHKA MX BO3MOKHBIX
NOCTIEACTBUM JUIsl OKPYIKAOLIEH CpebL;

8) neHHoOCTH HAYYHOI O IO3HAHMS:

C()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKW W OOIIECTBEHHOW  NPAKTUKW, MOHMMAaHHE
MAaTEMaTHUYECKON HaykH Kak c(epbl YEIOBEUECKOW MACATEIBHOCTH, 3TANOB €&
pPa3BUTHs M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MAaT€MaTUKU W MAaTEMATUYECKONW KYJIbTYpOM Kak CpPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIIATh NPOECKTHYK) W HCCICAOBATENBCKYH JEATEIbHOCTD
WHIUBUYAILHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3osble jjoruyeckue aeiicTBus:

BBISBIIAT M XAPAKTEPU30BATH CYILIECTBEHHBIE NPU3HAKM MAaTEMATUUYECKHUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTPEACTICHUS TOHATHI, YCTAHABIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(UKALMY,
OCHOBaHUs 17151 0000UICHHS U CPABHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYIUMpPOBaTh W  NPeoOpa3oOBBIBATH  CY>KICHUS:
YTBEPAUTENbHBIC H OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBISIBIIATb MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MTPOTUBOPEUYMS
B (paKkTax, JAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEIIaratb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENA W IIPOTHBOPEUN,

JIENaTh BBIBOABI C HWCIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIFOYEHHU I, YMO3aKIFOUEHHUH 110 aHAIOT UM,

ITPOBOJUTE CAMOCTOSTENBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPIKACHUI
(MpsiMbIE W OT MPOTUBHOTIO), BEICTPANBaTh aPryMEHTALMIO, TPUBOANUTH MPUMEDPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KJIECHUS U BHIBOJBI,

BbIOMpaTh Crmoco0 peleHuss ydeOHOW 3amaun  (CpaBHUBATh HECKOJBKO
BAPHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble uccaenoBarenbCKHe AeiicTBUs:



UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWS,
(GopMynupoBaTh  BOMPOCHI,  (PUKCHPYIOIIME  MPOTUBOPEUME,  OpolieMy,
YCTAHABIIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, apryMEHTHPOBATH
CBOIO MO3HILIAI0, MHEHUE,

OPOBOANUTH CAMOCTOSTENBHO CIITAHUPOBAHHBIA SKCIEPUMEHT, UCCIICIOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy OOBEKTAMH, SIBICHUSMH, TPOLIECCAMMU;

CaMOCTOATEBLHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaTaM
OPOBECAEHHOTO  HAONIOACHMS, MCCIAECAOBAaHUS, OLICHUBAThb  JOCTOBEPHOCTH
MOJTyYSHHBIX PE3YJIbTATOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
NPEINOIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH A€(OUUUTE MHPOPMALMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATh,
CUCTEMATHU3UPOBATh M HWHTEPHOPETUPOBATh MHMOPMALMIO PA3JIMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBATh WH(OPMALMIO, NMPEACTABIATE €€ B Pa3IMUHBIX (PopMmax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMauu no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiiCTBUS

OO01menne:

BOCIIPUHUMATh U (POPMYJIIMPOBATE CY>KICHHS B COOTBETCTBUM C YCIIOBUSIMU U
HeJIsiMA - OOINEHUS, SCHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PELICHUS 3a1auH,
KOMMEHTUPOBATH IMOYYEHHBIN pe3yJIbTar,

B X0/¢ OOCYXKIEHHUS 3a7aBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOH TEMBI,
npoOJieMbl, pPEIAcMON 3a7a4d, BBICKA3bIBATH HJICH, HALCJICHHBIE HA MMOMUCK
pELIEHUs, COIOCTABIIATE CBOM CYXKACHHSA C CYXKACHUAMH APYIUX YYaCTHUKOB
auanora, 0OOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHOWH (opme
(OopMyITMPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATE PE3YJIBTATHI PELIEHUS 3a1a4U, SKCIIEPUMEHTA, UCCIIEI0BAHMA,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (GOpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUH.

PeryasituBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:



COCTABJISITh IJIAH, aJITOPUTM PELICHUS 3a/1a4y, BHIOUpaTh COCO0 peIeHUs C
YU4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH
1 KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ YU4ETOM HOBOH MH(pOpMAIINK.

CaMOKOHTPOJ/Ib, SMOIUOHAJILHBIN HHTEJJIeKT:

BJIAJCTh  HABBIKAMM  MO3HABATEJIbHOH  peIeKCMM  KaK  OCO3HAHMS
COBEPIIACMBIX JCUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MPOLEcca W Pe3ysbTrara pPEIIcHUs
MaTEMATHYECCKOM 3a1a4H,

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH MPH PEUICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX,
HAWJEHHBIX OMIUOOK, BBISIBJIEHHBIX TPYHOCTEHH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBICHSITH PUYUHBI
JOCTHKCHUS WA HETOCTHKCHUST PE3YJIBTATOB JICATECILHOCTH, HAXOAUTh OILIMOKY,
JaBaTh OLIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMmecTHAsI 1SATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHONH M MHAMBUAYATbHOM
pabOThl MpU PEHICHUA YYE€OHBIX 3aJa4y, MNPUHUMATh I[E€Jb COBMECTHOMR
JEATENBHOCTH, TUIAHWUPOBATh OPraHU3alii0 COBMECTHOH padOThI, paclpeneisTh
BUJIbI paboOT, JOrOBapuBaThCsi, OOCYXKIaTh TMPOLECC W Pe3ysabrar PadoThI,
0000111aTh MHEHUS HECKOJIBKHUX JTFOMICH;

Y4acTBOBAaTh B IPyMIOBBIX (opmax paboTel (00CYKAcHHs, OOMEH MHEHMWIA,
«MO3TOBBIE  [ITYPMb» W WHBIE), BBINOJHATH CBOK 4acThb paldOThl H
KOOPJMHUPOBAThL CBOM JCHCTBUS C JPYrMMU YJICHAMHU KOMAaHJbI, OIICHHBATh
KQueCTBO CBOErO BKJIAJa B OOLIMNA MPOAYKT MO KPUTEPUSIM, CHOPMYIMPOBAHHBIM
YYaCTHUKAMU B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHnity 10 kiaacca 00yyaromuicst HAyYUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MMOHSATUSMH CTEPEOMETPUM MPH
PEUICHUH 3a/1a4 U MMPOBCICHUN MATEMATHUYCCKUAX PACCYKIACHUM,

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

e KJIACCH(PUIMPOBATh B3aUMHOE PACHOJIOKCHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OMNEPUPOBATH TOHSTHUSMH, CBSI3aHHBIMH C YIJIaMM B
MPOCTPAHCTBE. MEXAY NPSMBIMA B MPOCTPAHCTBE, MEXKIY MNPIMOA W
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOIHO PAacMO3HABATH OCHOBHBIE BWJbl MHOTOTPAHHMKOB (MPU3MA,
NUPAMHUJA, TPAMOYTOJIBHBINA Napauieaenunes, Kyo),

e KiaccMPUUMPOBATL  MHOTOTPAHHWUKW, BBIOMpAs  OCHOBAHWS  JUIs
KJlaccu(puKanuu;

e CBOOOAHO OMNEPUPOBATH MOHSATUSMH, CBA3AHHBIMH C  CCYCHHEM
MHOTOTPAaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH  MAPAJUICIBHOE, LHEHTPAIBHOE W OPTOTOHAJIBHOE
NPOEKTUPOBAHKE (UTYP HA MIIOCKOCTh, BBINOJHATh M300paKEHUs QUTYD
HAa TUIOCKOCTH,

e CTPOUTh CEUYCHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBITIOJIHATH
(BBIHOCHBIE) TTOCKHE YEPTEKUA U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP:
BHU/JI CBEPXY, COOKY, CHU3Y;

e BBIYHACIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupaMmuaa), FCOMETPUUYECKUX TEN ¢ MPUMEHEHUEM (HOPMY.T;

e CBOOOJHO OMEPUPOBATH MOHATHIMH. CHMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb M TUIOCKOCTh CHUMMETPHHM, LEHTP, OChb M IUIOCKOCTh CHUMMETPUH
(urypsr;

e CBOOOAHO OMEPUPOBATH MOHSATHAMH, COOTBETCTBYIOLIMMHM BEKTOpaM W
KOOPJAMHATaM B TPOCTPAHCTBE,

e BBINOJHATH ACHCTBHS HAJl BEKTOPaAMU;

e pelaTh 3aJaYM Ha JOKA3aTEJIbCTBO MATEMATHYECKUX OTHOIICHWUH W
HAXOXK/ICHUE TEOMETPUUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METObI
IPHA PELIEHUU MAaTEMATUYECKHUX 3344 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH,

e MPHUMEHATH NPOCTEHIIKAE NPOTPAMMHBIE CPEICTBA M JJICKTPOHHO-
KOMMYHHKALMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECCKUX 33124,

e W3BJEKATh, NPEOOPa3OBBIBATE M HMHTEPOPETUPOBATH HMH(POPMALKIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (PUrypax, TMPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

e TMPHUMCHATH TMOJYYCHHBIC 3HAHWS HA TMPAKTHKE. CpPaBHHUBATh W
AQHAJIM3UPOBATh PEATBHBIE CUTYalWH, MPUMEHATh U3YYECHHBIC MOHSATHS B
OpoUecce TMOMCKAa PEIICHHMS MAaTeMaTU4ecKu  C(POpMyIHMpPOBAHHON
npoOJIEMbI, MOJAEIUPOBATh PEAIbHBIE CUTYallMd HA S3bIKE TEOMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJAETN C MUCHOJB30BAHUEM T€OMETPHUYECKUX
NOHATANA M TEOpEM, ammnapara aiareOpbl, pellaTh MPAKTUYECKUE 3aa4H,
CBSI3AHHBIE C HAXOXKJACHUEM F€OMETPHUECKUX BEJIMYMH;

e HWMETh NPEACTABJICHHS 00 OCHOBHBIX 3Tanax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTh PyHIAMEHTA PA3BUTHUS TEXHOJIOTHA.

K koniry 11 kaacca 00ydaromuiicss HAy YU TCs:



CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMM C LMJIMHIPUYECKOH,
KOHUYECKOH W CQEPHUYECKON TMOBEPXHOCTSAMHM, OOBICHITH CHOCOOBI
NOJTYYCHHUS;

ONEPUPOBATH MOHITUSMU, CBI3AHHBIMU C TEJIAMK BPALUCHUS: [IMJIMHAPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarTh Tena BpallcHUs (LMIUMHAP, KOHYC, cepa w map) u
OOBSICHATB CIIOCOOBI OJYUYECHHUS TN BPALUCHHUS;

KJTaCCU(PUIIMPOBATH B3AaUMHOE PACIONIOKEHUE CHEPBI U MIIOCKOCTH,
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEN BpaLICHUS,
00BEMBL M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHWMKOB M TEJ BpALICHUS,
TEOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIT,

CBOOOJHO OMEPUPOBATH TOHSATUSIMU, CBS3aHHBIMU C KOMOWHALMSMHU TEJ
BpALLICHUS] U MHOTOTPAaHHWMKOB. MHOTOIPaHHUK, BIUCAHHBIH B cdepy u
OIMMCAHHBIA OKOJIO CQepbl, cdepa, BNUCAaHHAsE B MHOTOTPAHHUK WJTK TEJIO
BPALICHMUS;

BBIUUCIIATH COOTHOIICHUS MEXKY MJIOMIAASIMHU MOBEPXHOCTEH U 00BEMaMuU
MMOJTOOHBIX TEII,

n300paxkarb W3ydacMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUSI TEJT BPALLICHMUSI,

U3BJICKaTh, WHTEPOPETUPOBATHL M MPeoOpa3oBbIBATH HMHQPOPMALUIO O
OPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, NPEeACTABICHHYIO Ha
YepTeKax U PUCYHKaX;

CBOOOIHO ONMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATE ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;
pelarb TeOMETPUUECKUE 3a1a4i Ha BBIUYMCIICHUE YIJIOB MEXKIY MPSIMbIMU
U TUTOCKOCTSIMM, BBIYMCIICHUE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B
LEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOIA MPU PELLICHUH;
CBOOOJHO OMNEpUPOBaTh TMOHATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATHh CBOWCTBA ABUKCHUM,

BBIMOJIHATE M300PaXCHUS MHOTOTPAHHMKOB W TENl BpalICHUS TpU
MapajuIeIbHOM  THEPEHOCE, LEHTPATBHOW CHUMMETPHUM, 3€PKAIBHOMN
CUMMETPHUH, MIPH MOBOPOTE BOKPYT MPSAMOiA, MpeoOpa3oBaHus MOA00uUS;
CTPOUTH CEUEHUSI MHOTOIPAHHUKOB M TEJ BPALICHUS: CEYCHUS LMIMHIpPA
(mapajiesIbHO Y MEPIEHIUKYIISPHO OCH), CEYEHUST KOHYCa (MapaijiebHbIC
OCHOBAHUIO ¥ MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOMbl TOCTPOCHUS CEYEHWI: METOH CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO EPEHOCA CEKYILEH TIIIOCKOCTH,



JIOKa3bIBAaTh NTEOMETPUYECCKUE YTBEPIKICHNS,

OPUMEHATh TEOMETPUYECKHE (PAKThl JUISl PEIIEHUS CTEPEOMETPUUYECCKUX
3a1a4, MPEANoJararolnX HECKOJIBKO IIaroB PEIICHUs, €CJIU YCIIOBUSA
NPUMEHEHUS 3a/1aHbI B IBHOW M HESIBHOM (hopMe;

pemark 3aJadd Ha J0Ka3aTeiIbCTBO MATEMATUYECKHX OTHOIUCHWA |
HAXO0XKICHUE T€OMETPUUECKUX BEITUYNH,

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

IIPUMEHATL  IIOJYYEHHBIE  3HAHWA HA  [PAKTUKE.  CPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALIUH, IPUMEHATH U3YUCHHEBIC
IIOHATUSA, TEOPEMBI, CBOWCTBA B  MPOLECCE MOUCKA  PEIICHUSA
MaTeMaTHUYECKhn  CPOPMYIMPOBAHHOW  MPOONEMBI,  MOJCIMPOBATH
peajbHBIE CHUTYyallMM Ha S3BIKE T€OMETPHUHU, MCCIECA0BATH IMOCTPOCHHBIE
MOJEIA C HCIOJNB30BAHUEM TIE€OMETPHUYECKUX MOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh MPAKTUYECKUE 3a7aud, CBS3AHHBIE C
HAXO0XKICHUEM I'eOMETPUYECKUX BEIINYHH,

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



TEMATHYECKOE INNTAHUPOBAHUE
10 KJTACC

KoanuyectBo yacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudpossbie)
n/n NPOrpamMMmslI Bcero Konrpoaehbie | Tlpaxriieckie o0pa3oBaTe/bHBIE
padoTbI padoTbI pecypent
1 BeeneHue B crepeoMeTpHIO 23 1
5 B3anmuOe pacnonoxeHue npsiMelx B 6 !
MIPOCTPAHCTBE
3 ITapannenbHOCTD NPSMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepHeHI[I/IIiy.]'IﬂpHOCTb NPSIMBIX 1 25
IJIOCKOCTEH B MPOCTPAHCTBE
YTInbl U PacCTOSHUSA 16 1
MHororpaHHukH 7 1
BexTtopel B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IeHHE U CUCTEMATU3ALUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
No ni/m HaunmeHoBaHHe pa3feioB H TeM Kosrposmoie | Tpaxruseckue (uudposbie)
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypent
1 AHanuTHyecKas reoMeTpusl 15 1
5 ITosTOpEHue, 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 [TosTOpEHue, o6o6meHI:Ie u 17 5
CHCTEMaTH3aLUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Neo

n/n

Tema ypoxa

KoanuecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OcCHOBHBIE TIpaBUIIa H300PAKEHHS HA
PHUCYHKE IIOCKOCTH, MapalIeNbHBIX
NPSAMBIX (OTPE3KOB), CEPEIMHBI OTPe3Ka

IIoHATHSA cTepeoMeTpUN: TOUKA, IPsIMasd,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paKeHUs HA PUCYHKE
IMJIOCKOCTH, MapaAJUICIbHBIX IPAMbBIX
(OTpe3KOB), cepenuHbI OTpe3Ka

ITonsTuA: nepecekaroiyecs MIOCKOCTH,
nepeceKaroInyecs mpsiMasi U MiIoCKOCTb;
MOJIyTIPOCTPAHCTBO

ITonsTusA: nepecekaroiyecs MIOCKOCTH,
nepeceKaroInyecs npsiMasi v MiIoCKOCTh;
MOJIyTIPOCTPAHCTBO

MHororpaHHuKy, U300pakeHue
NPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

MHoOTrorpaHHuKy, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUHU 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.
O0o3HaueHUs MPSIMBIX U TUIOCKOCTEH

10

H3o0paskeHue ceueHnii nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0pakeHue nepeceveHus
MOJYYEHHBIX IJIOCKOCTEN. PackpalunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

11

H3o0paskeHnue ceueHnit mupaMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0pakeHue nepeceveHus
MOJYYEHHBIX IIOCKOCTEN. PackpaiunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

12

N3o0paskeHnue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0paskeHue nepeceveHus
MOJYYEHHBIX IJIOCKOCTEH. PackpaiunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMH

13

H3o0paskeHue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0pakeHue nepeceveHus
MOJYUYEHHBIX IIOCKOCTEH. PackpaiunBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMHU L[BETAMHU

14

Merton cienoB Al HOCTPOEHUs CeUeHUN




15

MeTtoz cnenoB I MOCTPOSHUS CEYEHUH.
CBaolicTBa nepecevyeHnil NpsIMbIX U
MJIOCKOCTEN

16

MeTtoz cnenoB I MOCTPOSHUS CEYEHUH.
CBaolicTBa nepecevyeHnil NpsIMbIX U
MJIOCKOCTEN

17

[MocTpoenue ceueHuii B mupamuae, Kkyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34IIUCh IaroB
MOCTPOESHMSI

18

[MocTpoenue ceyeHuii B mupamue, Kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34IIUCh M1aroB
MOCTPOESHHSI

19

[MocTpoenue ceueHuii B mupamuae, Kyde
o Tpém Toukam Ha pédpax. Cozmanue
BBIHOCHBIX LIepTe}KeI\/'I U 34IIUCh IaroB
MOCTPOESHHSI

20

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

21

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

22

IToBTOpeHue nuanumerpuu: Teopema
MeHnenas. PacueTsl B CEUEHUSIX HA
BBIHOCHBIX YEPTCXKaXxX. HCTOpI/Iﬂ pa3BUTHA
MJIAHUMETPHUU U CTEPECOMETPUUA




23

KonrponbHas padorta "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmuOe pacnonoxeHue npsiMelx B
npoctpaHcTse. CKpelBaOIUecs
npsimble. [Ipru3HaKy CKpeLuBaroLIuXCsl
npsMbIx. [lapannensHble npsiMble B
MIPOCTPAHCTBE

25

Teopema o CyLIECTBOBAHUH U
€AUHCTBEHHOCTHU MPSIMON MapajuiebHON
JAHHOM NPsIMOM, NPOXOASLIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKALLE HAa JAHHON
npsiMoii. JlemMma o nepecedyeHun
NapauIeIbHbIX MPSIMBIX MJIOCKOCTBIO

26

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

27

[TapannenbHOE NPOEKTUPOBAHHUE.
OCHOBHBIE CBOICTBA NapaJJIETBHOTO
npoekTrpoBanus. M300paxeHne pa3HbIx
¢buryp B mapanaesbHON IPOEKINH

28

LlenTpanpHas npoekuus. Yrod ¢
COHANpPAaBJICHHBIMA CTOPOHAMHU. YTOI
MEXAY MPSIMBIMU

29

3amaun Ha TOKA3aTEILCTBO U
HCCJIEOBAHUE, CBS3aHHBIE C
PacIoNIOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

30

IloHATHA: NapannenbHOCTh NPSMON U
IIJIOCKOCTH B IpocTpaHcTse. [IpusHak
NapauIeIbHOCTH NPSMON U TUIOCKOCTH.




CaolicTBa napaieabHOCTH NPSIMON U
IUIOCKOCTHU

31

I'eomeTpuueckue 3aauu Ha BbIYUCTIEHUE U
JIOKa3aTeNNbCTBO, CBSI3aHHBIE C
NapajuIebHOCTBIO MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHue ceuenus1, MPOXOASIIEro Yepes3
JAHHYIO PSIMYIO Ha YePTEXE U
NapajjieIbHOro Apyrou npsamou. Pacuér
OTHOULIEHUI

33

[NTapannenbHas MPOEKLHs, TPUMEHEHHE
1Tl IOCTPOCHMS CeUeHH Kyba u
napauienenuneaa. CBoHcTBa
napajuieNienunesa 1 mpu3Mbl

34

IMapannensHble niaockocTu. Ilpusnaku
NapajyIeIbHOCTHU JBYX IIOCKOCTEH

35

TeopemMa 0 mapaiienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, TPOXOAALLIEH
yepes3 TOUKY, He MPUHAAJICIKAIIYIO TaHHON
IJIOCKOCTU U CJIEACTBUS U3 HEE

36

CaolicTBa napajueabHbIX IIOCKOCTEN: O
napajuleIbHOCTU MPSIMBIX MepeceueHus
MIpU NEPECCUCHNUN ABYX MapaJIJICIIbHBIX
MJIOCKOCTEN TpeThen

37

CaoiicTBa mapauieNbHbIX MIOCKOCTEH: 00
OTPE3Kax napajuieIbHbIX NPAMBIX,
3aKJIFOYEHHBIX MEXKAY I1apalliICIbHBIMU
IJIOCKOCTSIMU, O MepecedeHH MpsIMOi C
ABYMHA NapaJlICJIbHbIMU IIJIOCKOCTAMUA




38

IToBTOpenue: Teopema [Inudaropa Ha
IIOCKOCTH

39

IloBTOpEHNE: TPUTOHOMETPUS
MPsIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTsa kyba 1 MPsIMOYTOJIBHOTO
napajulieJenumnena

41

Brraucnenue nivuH OTpe3KoB B kKyOe u
MPsIMOYTOJIHOM Mapajuieenunene

42

IlepnieHAUKYIAPHOCTD NPSMON U
nockocty. Ilpusnak
NEePNEHAUKYIAPHOCTH MPSIMON U
IJIOCKOCTH

43

IlepnieHAUKYIAPHOCTD NPSMON U
niockoctu. Ilpusnak
NEePNEHANKYIAPHOCTH MPSIMON U
IJIOCKOCTH

44

Teopema o CyLIECTBOBAHUH U
€IUHCTBEHHOCTH NPSIMOH, MPOXOASALIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIICHINKYJISIPHON K MJIOCKOCTH

45

IInockocTy 1 nepHneHANKYJISIPHBIE UM
MpsIMblE B MHOTOIpPaHHHUKAX

46

IInockocTy 1 nepHneHANKYJISIPHBIE UM
MpsIMblE B MHOTOTPAHHHUKAX

47

IlepnieHaUKyISp U HAKJIOHHASL.
ITocTtpoenue neprneHauKyIspa U3 TOUYKU Ha
MPSIMYEO

48

IlepnieHaUKyISp U HAKJIOHHASL.




IlocTpoenue nepneHaUKyIspa U3 TOUYKU Ha
MPSIMYEO

Teopema o Tp€X nepneHANKYIApax

49
(npsimast u oOpaTHasi)

50 Teopema o Tp€X nepneHANKYIApax
(npsimast u oOpaTHasi)

51 Yroa Mexay CKpeluBarOIUMUCA
NPSIMBIMU
ITouck nepneHauKyIApHBIX MPSIMBIX C

52 IIOMOLIBIO NIEPIIEHIUKYJIAPHBIX
IJIOCKOCTEN

53 OpTOroHanabHOE MPOEKTUPOBAHUE
IToctpoenue cedueHnii Kkyda, MpU3MBI,

54 MPaBUIBHON MUPAMUJIBI C TOMOLIBIO
OPTOrOHAJIBLHON NPOEKLUN
IToctpoenue cedueHunii Kkyda, MpU3MBI,

55 MPaBUIBHON MUPAMUJIBI C TOMOLIBIO
OPTOrOHAJIBLHON NPOEKIUU
CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIIOCKOCTH. IInockocTn
CUMMETpPHUI B MHOTOTPaHHUKAX

57 IIpusHak nepneHauKyISIPHOCTH MPSIMOM 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 MEPTIEHAUKYJISPHI:




CUMMCETPUA, CABUT TOYKHU IO
napajieIbHON NPAMON

61

Crnur no HenapaseIbHON MPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonrponbHas pabora "B3anMuoe
PaCIONOKEHUE MPSAMBIX U IIOCKOCTEN B
pocTpaHcTBe”

63

IloBTOpeHue: yron Mexxay nNpssMbIMH Ha
MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHUE: yroa MEeXKIY
CKPEIIMBAIOLIIUMUCS NPSIMBIMH B
MPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/Ie METOAbI BBIMHUCIICHUA
yrjia MCXKAY MpsAMbIMU B MHOTOI'paHHUKaxX

66

JIByrpansbiii yroj. CBONCTBO JUHEMHbIX
YIJIOB ABYTPAHHOIO yria

67

IlepnennuxymnspHsle miockoctu. CBOHCTBA
B3aUMHO MEPINEHINUKYJIIPHBIX MIOCKOCTEN

68

IIpusHak nepneHAUKYISIPHOCTH
IJIOCKOCTEH, TeopeMa O NpsIMO
MepecedeHtsi IByX MIOCKOCTEN
NEePNEHANKYIAPHBIX TPEThEN MIIOCKOCTH

69

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

70

Teopema 0 AuaroHanu NPsIMOYrOJILHOTO




napajjaejaenurneaa u CIcACTBUC U3 Hee

71

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

72

IloBTOpeHUe: CKPEIUBAIOIIHNECS TPSIMbIE,
napajieIbHbIE TUNIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napamienbHBIX MIOCKOCTEN Ha
CKPECIIUBAO X CA IPAMBIX, PACCTOAHUEC
MECXKAY CKPEIUBAOIUMHACA TIPAMBIMUA B
MPOCTBIX CUTYALHASIX

74

PaccrostHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT NPSIMOM 10 MJIOCKOCTH

75

Brraucnenue pacCToOsHUN MEXIy
CKPELIUBAIOIIMMHUCS PSIMBIMHU C
MOMOIIBIO NEPIEHANKYJIIPHON INIOCKOCTU

76

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

77

DnieMeHThI ChepruecKOl TeOMEeTPUH:
reofie3nueckye JMHUU Ha 3emiie

78

KonrponbHas padota "Y bl u
paccrosiHus"

79

CucremaTtuzauys 3HaHuN "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

IIupamuna. Buns! nupamua. Ilpasunbnas
nupamuaa




IIpusma. IIpsimas 1 HaKJIOHHAS! TPU3MBIL.

81 IIpaBunbHas npusma :

%2 IIpsamoii mapannenenunen, 1
NPSIMOYTOJIbHBIN Mapajuiesienunen, Kyo

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

84 Dinepa. [lpaBunbHBIE U MOTYTIPABUIIbHBIE 1
MHOTOTpaHHUKHU

85 KontponbHas pabora "MHororpanHuku" 1

%6 ITonsiTHe BEeKTOpa Ha MIIOCKOCTH U B !
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HOCTB BEKTOPOB 1

89 IIpaBuno napannenenunena 1

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

91 BEKTOPOB, HE JIeXKaIIUX B OAHOMN 1
MJIOCKOCTH

92 CxkanspHoe nmpousBesieHne 1

3 Briuucnenue yrina Mexay BEKTOpaMU B !
MIPOCTPAHCTBE

94 IIpocreiimue 3ana4n ¢ BEKTOPaMH 1

95 IIpocreiimue 3ana4n ¢ BEKTOPaMH 1

96 IIpocreiimue 3ana4n ¢ BEKTOPaMH 1

97 IIpocreiimue 3ana4u ¢ BEKTOPaMH 1

98 O6o0menne u cucTeMaTu3anus 3HaHUN 1




99 O06o01menne u cucTeMaTHU3anus 3HaHUN 1
100 Hrorosast kKoHTpOsbHAs paboTa 1
101 Hrorosast kKoHTpOsbHAs paboTa 1
102 O06o01menne u cucTeMaTH3alus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME




11 KVIACC

KoaunuyectBo uacos DJIeKTPOHHbBIE
Hara ungposeie
Nen/m | Tema ypoka Kontpoabnsie | IlpakTnueckue
Bcero u3ydeHusi | o0pa3oBaTesibHbIE
padoTbI padoTbl
pecypchbl
| IToBTopenue Temsl "KoopanHaTel BeKTOpa |
Ha TUIOCKOCTU U B IIPOCTPAHCTBE"
5 ITosTopenue Temsl "CkamsipHoe !
IpOU3BENIeHHE BEKTOPOB"
3 IToBTOpeHue Tems! "Brruncnenue yria |
MeXy BEKTOpaMH B IIPOCTPaHCTBE"
4 IToBTOpeHue Tembl "Y paBHEHHE NPSMOIL, |
MPOXOJsIIel yepe3 Be TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOPMaJb, |
ypaBHEHHE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MIOCKOCTH, HOPMaJlb, |
ypaBHEHUE MJIOCKOCTH B OTPE3Kax
7 BexrtopHoe npoussenenue 1
g JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE |
pOrpaMMHpOBaHNe
9 JIuHeliHble HEPABEHCTBA, IMHEHMHOE |
pOrpaMMHpOBaHNe
10 AHanuTHYecKHe METObI pacuéTa yria !
MeXy MPSIMbIMH B MHOTOI'PaHHUKAX
1 AHanuTHYecKHe METObI pacuéTa yria !
MeXy MJIOCKOCTSMHU B MHOTOT'PAHHUKAX
12 dopmya pacCTOSIHUA OT TOYKH 10 1




MJIOCKOCTU B KOOPAHUHATax

Haxoxnenue paccTOsIHUN OT TOYKU 10

13
MJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUN OT TOUKU A0
MJIOCKOCTH B MPABUJIbHON MUpaMUe

15 KontponbHas padora "AHamuruyeckas
reomeTpus”

16 CeueHust MHOTOIPaHHUKOB: CTaHAAPTHbBIE
MHOTOTpaHHUKHU

17 CedeHust MHOTOTPAHHUKOB: METOJI CJIENIOB
CeueHnst MHOTOIPaHHUKOB: CTaHAApTHBIE

18 MJIOCKOCTH, NEPECeYeHUs MPSIMBIX U
MJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U MIOCKOCTH:
napajuiesibHble CeUeHUs]

20 [TapannenbHble NpsIMbIE U MIOCKOCTH:
Pacy€T OTHOLIEHUI
[TapannenbHble NpsIMbIE U MJIOCKOCTH:

21 YIJIBI MEKAY CKPEIINBAKIIUMHACS
MPSIMBIMU
IlepnennukynsipHble NpsIMblE U

2 IJIOCKOCTH: CTaHJApTHBIE Maphbl
NEePIEeHIUKYISPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAHHUKOB
IlepnenaukynspHble NpsMble U

23 TLUIOCKOCTH. TEOPEMA O TPeX
NEePIEeHIUKYIApax

24 IlepnennukyasspHBbIE NPAMBIE U




IIJIOCKOCTH: BBIYHUCJIICHUA OJIMH B
MHOT'OrpaHHUKax

25

IloTOpeHue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpakeHus monooust

26

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

27

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

28

IInomanu cevyeHnit MHOrOrpaHHUKOB!
TUTOINAAH TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00Hs

29

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

30

KontponbHas padora "[losTopenue:
MHOTOT'PAaHHHUKH, CEUSHHSI
MHOIOTpaHHHUKOB"

31

O61ém Tena. O6beM MPSIMOYTOJIBHOTO
napajuiesenmnesna

32

3anauu 00 yaBoeHHH Ky0a, O KBaapaType
ky0a; 0 TPUCEKLIUHU yTIia

33

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

34

HpI/IKJ'IaI[HbIe 3aaa4u, CBA3aHHBIC C




BBIUUCJICHHEM 00BEMA MPSIMOYTOJLHOTO

napajuieNenunena
35 O06bEM npsIMOI IPU3MBI
36 CrepeomeTpHuecKHe 3aa4uu, CBSI3aHHbIE C
BBIUUCIIEHIEM O0BEMOB TPSIMOM MTPU3MBI
37 [IpuknagHble 32129, CBSI3aHHBIE C
00BEMOM MPSIMOH TPU3MBI
Boruncienne 00bEMOB TeI € TTOMOLIBIO
38 onpenenéHHoro unrerpaia. O0bpeém
HAKJIOHHOM MPU3MBI
Beruncienne 0ObEMOB TEI € TTOMOLIBIO
39 onpenenéHHoro unrerpaia. O0bpeém
MTUPAMUIBI
40 ®Dopmyna o0bpéMa nmupamuabl. OTHOIICHUE
00BeMOB HpaMu ¢ OOIINM YTIIOM
A1 ®Dopmyna 00béMa nmupamuabl. OTHOLICHUE
00BeMOB HpaMu ¢ OOIINM YTIIOM
4 CrepeomeTpHuecKHe 3aauu, CBSI3aHHBIE C
00BEMaMU HAKJIOHHOH MPHU3MBI
43 CrepeomeTpHuuecKHe 3a1auu, CBSI3aHHBIE C
o0béMamMu MUPaMUIbI
UKJIaJHBIC 331241 110 TEME BEMBI
IT "O6
Ten", CBA3aHHbIE C OOBEMOM HAKJIOHHON
44 " 0
MIPU3MBI
45 [Mpuknanueie 3aaauu 1o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ OOBEMOM MUPAMUJIBI
46 [Ipumenenne o6vEMOB. Brruncnenne

pacCTOsAHNA OO MJIOCKOCTU




KonrponbHas padora "O0bEM

47 \
MHOIOrpaHHHUKA
unuuapuyeckast IOBEPXHOCTb,

48 o0pasyrommue IITHHAPIYECKON
MOBEPXHOCTHU

49 Ivnuanp. Ipsamoii kpyroBoi HUIUHAD.
[Inowans NOBEPXHOCTH LUIUHAPA

50 KoHnunueckas noBepxHOCTh, 0Opa3yromme
KOHHYECKON noBepxHocTU. KoHnyc

51 CedeHune KOHyCa TUIOCKOCTBIO,
napajuleIbHOM MJIOCKOCTH OCHOBaHUS

5 Yceuénnnblii konyc. U3o0pakenue
KOHYCOB U YCEUE€HHBIX KOHYCOB

53 [Tnomanas GOKOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTU KOHYCA

54 [Tnomanas GOKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3a1a4n Ha

55 JIOKA3aTeJIbCTBO U BHIMUCIICHUE,
MOCTPOCHUEM CEUEeHUN LIMIMHIPA, KOHYyCa
CrepeomeTrpuueckue 3a1a4n Ha

56 JIOKA3aTeJIbCTBO U BHIMUCIICHUE,
MOCTPOCHUEM CEUEeHUN LIMIMHIPA, KOHYyCa

57 IIpuknansble 3a1a4u, CBsI3aHHBIE C
LUJIUHIPOM

58 IIpuknansble 3a1a4u, CBsI3aHHBIE C
LUJIUHIPOM

59 Cdepa u map




60

Ilepeceuenue chepsl u mapa ¢
rutockocTero. Kacanue mapa u chepsl
IIOCKOCTBI0. By u m300pakenne mapa

61

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

62

Ypasnaenue chepsl. [Lnomans cheps u eé
JacTen

63

Cummerpust cheps! u mapa

64

CrepeomeTrpuueckue 3a1a4n Ha
JOKa3aTCJIbCTBO U BBIMHCIICHUC,
CBSI3aHHBIE CO c(hepoii u mapom,
MOCTPOCHHUEM UX CEYSHHI IIIOCKOCTHIO

65

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

66

IIpuxnansele 3a1a4y, CBsI3aHHBIE CO
cepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD Ha IJIOCKOCTH,
BBIYUCIICHUS B Opr>KHOCTI/I, CTaHI[apTHbIe
nogoous

68

Paznmuunbre KOM6I/IHaLII/II/I TECJ BPAaLLlCHUA U
MHOT'OrpaHHUKOB

69

3anauu no teme "Tena U NOBEPXHOCTH
BpalneHus"

70

3anauu no teme "Tena U NOBEPXHOCTH
BpalneHus"




71

KontponbHas padora "Tena u
MOBEPXHOCTH BpaleHus"

72

O6vém nmmaapa. Teopema 06 0OBEMe
npAMOro qujanHAapa

73

Brruncnenne 0ObEMOB TEN ¢ ITOMOILBIO
onpenenéHHoro unrerpaia. O0bpeém
KOHycCa

74

Tnomanu 60xk0BOH U MOMHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3aa4u, CBI3aHHBIC C
BBIUHCJICHHEM O00BEMOB IIITUHIPA,
KOHyCa

76

[Ipuknanueie 3anauu 110 Teme "OOBEMBI 1
TJIOLIA U TIOBEpXHOCTEH Ten"

77

OOBéM 1apa ¥ MIapoBOro CEKTOpA.
Teopema 06 obbéme mapa. [Lnomanp
cepsl. CTepeomMeTprudecKue 3a1auu,
CBA3aHHBIC C BEIYUCJICHUEM O6”béMOB
1apa, HIapoOBOro CErMEHTA U [AapOBOrO
ceKTopa

78

[Mpuknanueie 3aaa4uu 1o Teme "OOBEMBI
Ten", CBA3aHHBbIE C OOBEMOM Iapa u
miomanbio cepol. COOTHOIICHUS MEXKIY
IUIOINAASIMH TTOBEPXHOCTEH U 00BEMaMu
noMOOHBIX TEJ

79

[TonoOHbIe Tena B MPOCTPaHCTRE.
H3menenne obbéMa nipu monooww.
CrepeoMeTpuyeckue 3a1a4u, CBI3aHHbBIE C




BBIYHCJIEHHEM OOBEMOB TeJ U IUIoanen
MOBEPXHOCTEN

80

KonrponpHas padora "[lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIbIX TeNT"

81

JiBmkenus npoctpancTea. OToOpakeHus.
JBukenust u paBeHCTBO puryp. OOmime
CBOICTBA JBHKCHUHN

82

Buape! nBrkeHnil: napanienbHbIid
MEePEHOC, LEHTpaIbHasl CHMMETPHS,
3€pKajbHasi CHMMETPHUs, TOBOPOT BOKPYT
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