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HOACHUTEJBbHASA 3AIINCKA

['eomeTpust sBAsSETCS OAHMM M3 0a30BBIX KYPCOB HA YPOBHE CPEOHETO
o0uiero oOpa3oBaHusl, TaK Kak 00€CIEUYMBAET BOZMOKHOCTh MU3YUYCHHS JUCLMATIINH
€CTECTBCHHO-HAYYHOH HAMPABICHHOCTH W MPEAMETOB TYMAHUTAPHOTO LMKJIIA.
[TocKOMBKY ~ JIOTMYECKOE  MBIUIICHHE,  (QOPMUPYEMOE  TNPH  W3YUYCHHH
00y4aroIUMHCS MOHATUIUHBIX OCHOB F€OMETPHM, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOCHUM LICTIOYKH JIOTHUECKUX YTBEPXKACHHIA MPU PEIICHUM FEOMETPUUYECKHAX
3a1a4, YMEHWE BBIABUTaTh M OMNPOBEPrarb THIOTE3bl  HEMOCPEIACTBEHHO
UCIOJB3YIOTCS MPU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH
(u3nyecKux 3a1au.

Llens ocBOCHMs mporpamMmsbl y4eOHOro Kypcea «['eoMmeTpus» Ha yriryOnéHHOM
YPOBHE — Ppa3BUTHE WHAMBHIYAIBHBIX CIIOCOOHOCTEH OOydarommxcs mpu
W3YYCHUH TE€OMETPHH, KaK COCTABIAIOUICH MpeAMETHOM obmactn «Maremartnka u
uHpopmaTuka»  4epe3  OO0ECNEYEeHWE  BO3MOXKHOCTH  MPUOOPETEHUS U
UCTNONb30BaHusl Oosice TNyOOKMX TEOMETPHUECKHX 3HAaHMM W JICHCTBUH,
CHEM(PUUHBIX TEOMETPUH, U HEOOXOMMBIX JUIsSl YCIIEITHOTO MPO(PECCHOHATBHOTO
00pa3oBaHMusl, CBI3aHHOTO C UCMOIb30BAHUEM MATEMATUKH.

[TpuOpUTETHBIMM 3aJa4aMH Kypca T€OMETPHM Ha YIayOJIEHHOM YPOBHE,
PACIIMPSIFOLIMMHI W yCHJIMBAOIIMMH KypC 0a30BOT0 YPOBHSI, SIBIISIFOTCSL:

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

(opMUpOBaHWE TPEACTABICHHAS O NTPOCTPAHCTBEHHBIX (PHUrypax Kak o
BOKHEHIIMX MATEMATUUYECKUX MOJIENSX, TMO3BOJISIFOLIMX OIMUCHIBATH W HM3y4daThb
Pa3HBIE SBJICHUS OKPY>KAIOIIETO MUPA, 3HAHUE OHIATUHHOTO anmnapara no pasaeiny
«CtepeoMeTpusy yueOHOro Kypca reOMETpHH;

(opMupoBaHME  yYMEHHWS  BIAACTh  OCHOBHBIMH  MOHSATUSIMH O
OPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOHCTBAMH, 3HAHHE TEOPEM,
GopMysT U yMEHHE WX MPUMEHSTh, YMEHHUS IOKA3bIBaTb TEOPEMbl U HAXOIUTh
HECTAHIAPTHBIE CIIOCOOBI PEIICHUS 33124,

(opMUPOBaHME YMEHUS PACMIO3HABATH HA YEPTEIKAX, MOJIEIAX U B PEATbHOM
MUPE MHOTOTPAHHMKH M TeEJa BPALIEHUS, KOHCTPYHPOBATh T'€OMETPUUYECKUE
MOJIENH,

(OpMUPOBAHME TOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MAaTEMATHYECKAX TEOPH, (OPMUPOBAHMUE MOHWMAHUS POJM AKCUOMATUKH IPHU
[IPOBEICHUN PACCYKICHUM,

(opMUPOBaHME YMEHUsS BIAJCTh METOAAMM JOKA3aTEIbCTB W AJITOPUTMOB
PELICHUS, YMECHUS HMX NPUMEHSTH, MPOBOIUTH AOKA3ATECIBHBIC PACCYXKIACHHS B
XOJIE PEIEHHS CTEPEOMETPUYUECKHX 3aa4 M 3a]1a4 ¢ TPAKTHUYECCKUM COACPKAHUEM,



(opMUPOBAHME TPEIACTABICHHS O HEOOXOAMMOCTH  JOKA3aTeNIbCTB NP
00OCHOBAaHUM MATEMATHYECKUX YTBEP)KICHUI U POJIM AKCHOMATHKHU B TPOBEACHUH
J€TyKTUBHBIX PACCY>KICHUH;

Pa3BUTHE M COBEPLICHCTBOBAHME WHTEIJIEKTYAIbHBIX W TBOPYECKHX
CcnocoOHOCTEH 00yYaroMIMXCsl, MO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIBCKUX
YMEHHHA, KPUTUYHOCTH MBILICHUS, HHTEPECA K H3YUEHUIO TEOMETPHUH,

(opmupoBanue (QYHKOUMOHATBHOW TI'PAMOTHOCTH, PEJICBAHTHON T€OMETPHUM:
YMEHHS PAacno3HaBaTh TMPOSIBICHUS TE€OMETPHUECKAX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEATbHBIX KU3HECHHBIX CUTYaUUsX W MPU M3YYEHUM IPYTHX
y4E€OHBIX MPEAMETOB, MPOSBICHHAS  3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUST PEATbHBIX CHTYaLMi, MCCICAOBaHHUS MOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNHN OYUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COACPATEIbHBIMA JIMHASAMU YUEOHOrO Kypca «['eomeTpus» B
10-11 «knaccax sBnstores: «lIpaMble HM  TUIOCKOCTH B NPOCTPAHCTBEY,
«MuororpanHuku», «Tema  BpameHus», «BekTopel W KOOpAWMHATH B
IPOCTPAHCTBEY, «J{BHIKEHHUSI B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo DI'OC COO TpeOoBaHHE «YMETH ONEPUPOBATH
NOHATUSIMIAY», PEJIICBAHTHBIMM TE€OMETPAM Ha YIAIyOJNEHHOM YPOBHE OOydY€HUs B
10—-11 knaccax, OTHOCUTCS KO BCEM COACPKATEIbHBIM JIMHUSM Y4eOHOTO Kypca, a
(GOpMUPOBAHME  JIOTMYECKMX YMEHWH  PACMPEACHAETCS HE  TOJNBKO IO
COJIEPKATENIBHBIM JIMHUSAM, HO M 1O rojgam o0yuenus. CoaepkaHue o0pa3oBaHus,
COOTBETCTBYIOIEE MPEAMETHBIM pe3yJbTaTaM OCBOcHU DenepanbHoil padouei
OPOrpaMMbl, PACpPEACHEHHBIM N0 TOJaM OOYYEHHMs, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHHLIMITMATIBHBIM BOMPOCAM O0YyYarOIUECs
oOpalaiich  HEOAHOKPATHO. OJTO  MO3BOJSET  OPraHW30BaTh  OBIIAJICHHUE
reOMETPUYECKAMHU NOHITHSIMA M HABBIKAMY TIOCIEA0BATENBHO U TOCTYNATENBHO, C
COOJIFOICHAEM TPUHIUNA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUSI BKJIKOYATh B OOLIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUN O0YYArOIINXCS, PACIIMPAS U YTy Omsis
e€, 00pasys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K H3yYEHHIO TEOMETPUM Ha YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garb  yciaoBus Ui guddepeHnmanuu  00ydEHUs, MOCTPOEHUS
WHAMBHAYAIbHBIX — 00pA30BaTENIbHBIX MPOrpaMM, OOECHEUHTh  YIIYOJIEHHOE
W3YYCHUE TEOMETPHH KAK COCTABJIAIONICH yueOHOro npeaMera «Maremarukay,

NOJATOTOBUTh OOYYAKOUIMXCS K MPOJO/DKEHUIO M3YyYEHUsT MAaTEeMaTHKH C
yuétoM BbIOOpa Oynymeid npodeccun, obecneunBas MPEEMCTBEHHOCTh MEXKAY
o0mmMM 1 TpoheCcCHOHATBHBIM 00PA30BAHUEM.

Ha wu3yuenme yueOGHOro kypca «l'eomerpusy» Ha YriayOJIIEHHOM YPOBHE
orBoautcs 204 vaca: B 10 knacce — 102 yvaca (3 yaca B Heaeno), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COAEPKAHUE OBYYEHUA
10 KJTACC

IIpsiMbie B IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, TJIOCKOCTB,
npOCTpaHCTBO. [lOHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
NapajjieNbHbIe W CKPEIIMBAKOIMECH MNpsMble. [IpU3HAKM CKpEeLMBAIOIIMAXCS
npsambIX. [TapamienbHOCTE TPIMBIX U IIJIOCKOCTER B MPOCTPAHCTBE: NMAPaAJIICIIbHBIE
NPAMBIE B IPOCTPAHCTBE, MAPAJUICIIBHOCTD TPEX MPAMBIX, TAPAIUIEIBHOCTD MPIMOM
U IUIOCKOCTH. llapamensHoe M LEHTPATBHOE NPOCKTUPOBAHME, H300paXKCHHE
¢uryp. OCHOBHBIE CBOHCTBA MAPAUIEIIBHOIO MPOCKTHPOBaHUS. M300paxkeHue
Guryp B mapajuieaIbHONW MPOCKIUKU. YTJIBl ¢ COHANPABICHHBIMA CTOPOHAMM, YTOJ
MEXIY MPAMBIMA B pocTpaHcTBE. [lapaimenbHOCTh TIIOCKOCTEN: Napalie/ibHbIe
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJTIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE  (UIYpPBl HA IUIOCKOCTH: TETPAdAp, NapaUICICIHIICH,
MMOCTPOCHUE CEUCHUM.

[TepneH MKy PHOCTD TPSAMOM U TITOCKOCTH: NMEPIEHAMKYJISPHBIEC MPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUICIBHBIE W TEPIECHAMKYJSAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNCHAUKYISAPHOCTH TNPSIMOA M IUIOCKOCTH, TEOpeMa O MNpsAMOMR
NEPIEHANKYJIIPHOR IIJIOCKOCTH. OproroHasibHOE [IPOCKTUPOBAHUE.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHAE OT TOYKU 10 MJIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  MJIOCKOCTH, MNpoeKuuss  (QUrypsl Ha  IJIOCKOCTb.
[TepneHAMKYISIPHOCT  TIJIOCKOCTEHM:  MPU3HAK — MEPHNEHAMKYJSAPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPHEHANUKYJIAPaX.

YTIIbl B NPOCTPAHCTBE. YIOJA MEXKAY NPSIMOA M IIOCKOCTBIO, JABYTPAHHBIN
yroJ, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEXrpaHHbIi U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHOro ymia. CBOHCTBA IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yriia. TeopemMbl KOCMHYCOB W CHHYCOB [UIS
TPEXTPAaHHOIO yrija.

MHoOrorpaHHuKHu

Buael MHOTOrpaHHUKOB, pa3BEpTka MHOrorpaHsuka. [Ipusma: n-yroyibHas
npU3Ma, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBAs W MOJHAs MOBEPXHOCTH MPU3MBIL.
[Tapamnenenunen, NpsAMOYIOJBHBIA — HapaJuleNenuie] W €ro  CBOMCTBa.
Kparuaiimmme myTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas teopema I[ludaropa. Ilupammpa: n-yronpHas nUpamuia,
npaBWIbHAs W yceuéHHass nupamuabl. CBoiicTBa péObep M OOKOBBIX TpaHEl
NPaBUIbHOW mupaMuiabl. [IpaBuiIbHBIE MHOTOTPAHHUKHW: TPABHUIIbHAS NpPU3MA U



[paBUAJIbHAsA TMpPaMKIa, MpaBWIbHAs TPEYrojibHas MUpaMHUIa W TPaBUIIBLHBIN
TeTpadap, KyO. IlpeacrapneHue O NTPaBWIBHBIX MHOTOTPAHHUKAX: 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 OOKOBOM MMOBEPXHOCTH MPSAMONA NPHU3MBL
[Tnomane OOKOBOM TNOBEPXHOCTM M TMOBEPXHOCTH MPABWIBHONW TMHUPAMUJBI,
TeopeMa O TUIOIIAAM YCEYEHHON MUPaAMHUIBI.

CaMMeTpuss B TPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  TPABHUJIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS TPAaBWIBHBIX MPHU3M, CUMMETPUS MPaBUIILHON
[IAPaMHUIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJICHHBIE W  IMPOTUBOIIOIOKHO
HaIpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [eMCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIUMTAHWE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha
yncso. CBOMCTBA CIIOKEHHST BEKTOPOB. CBOICTBA YMHOKEHHs BEKTOPA HA YUCIIO.
[ToHdaTHE KOMIUTAHApHBIE BEKTOPBI. [IpH3HAK KOMIIJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapauienenunena. Teopema 0 pas3ioKEHUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BeKTOopaMm.  [IpamoyroneHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOPAMHATAMHA TOYEK. YTON MEXAYy BeKTOpamu. CKansgpHOE MPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesia BpalueHus

[ToHsATMA: UWIMHAPUYECKAS TMOBEPXHOCTb, KOHWUYECKAs MOBEPXHOCTD,
cepuueckas MOBEPXHOCThb, OOpa3yrolIMe MNOBEpXHOCTEH. Tema BpameHus:
LWIAHAP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. BzaumHoe pacnonoxeHue
chepsl M TUIOCKOCTH, KacaTrelnbHas TJIOCKOCTh K cdepe. M3oOpakeHue Tten
BpalllCHUsI HA TUIOCKOCTH. Pa3péprka nunuHapa u KoHyca. CuMMmeTpust cepsl U
mapa.

OO0béM. OcHOBHBIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00béEME
OPSAMOYTOJIBHOTO Tapajulefienunena u ciaeacTBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, WIMHAPA, MUPaMKUIbl U KOHyca. OOBEM apa W MapoBOro
CErMEHTA.

KomOuHanmu Ten BpalieHus ¥ MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
LWIAHAP, OMHCaHHAs OKOoJo IwuMHApa. llepeceuenne cdepel M mapa ¢



wiockocThro. Kacanne mapa v cdeprl MmiockocThro. [IOHATHE MHOrOrpaHHUKA,
OMKCAHHOTO OKOJIO cdepbl, ceppl, BNUCAHHOW B MHOTOTPAHHMK WA TEIO
BpAILCHUSI.

[Tnomaae MOBEPXHOCTH LMIUHAPA, KOHYCA, IUIOWAAL CPEPBI U €€ 4YacTeil.
[Tonobue B mpoctpaHcTBe. OTHOLICHHWE OOBEMOB, IUIOLIANCH MOBEPXHOCTEH
nonoOHbx ¢uryp. [lpeoOpaszoBanne nomodus, romoreTs. PemieHune 3agad Ha
TUIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHHE ceUeHNt MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUEHHS LIWIIMHAPA
(mapajyiebHO W NEPHCHAMKYJSIPHO OCH), CEYCHHS KOHyca (MapajuieibHbIC
OCHOBAHUIO M MPOXOSAIIME YEPE3 BEPLIMHY ), CEUCHUS 1Iapa, METOAbI MOCTPOEHUS
CEUCHUH: METOJ CIIEOB, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TTOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpancrBe. Omnepauumyd  HaJ  BEKTOpaMH. BekTopHOoeE
YMHOXEHHE BEKTOPOB. (CBOHCTBA BEKTOPHOIO YMHOXKEHMs. [IpsMoyroibHas
cUCTEMa KOOpAMHAT B npocTtpaHcTBe. KoopauHatel BekTopa. PaznoskeHne BekTopa
no Oasucy. KoopaMHaTHO-BEKTOPHBIA METOA MPH PEIICHUM TE€OMETPHUYECCKHUX
3a/1ad4.

/{BHKEHHUS B IPOCTPAHCTBE

JIBu>keHns mpocTpaHcTBa. OroOpakeHus. J[BW)KEHHS W PaBEHCTBO (UTYP.
OOumme cBoiicTBa JABMKCHWM. BHIbl JBMKEHWNA: NapayIe/ibHBIA  TEPEHOC,
LEHTPAJIbHAS CUMMETPHS, 3€PKaJIbHAs CUMMETPHUsS, MOBOPOT BOKPYI MNPSMOMN.
[TpeoOpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YT JTYBJIEHHBIN YPOBEHD) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHU A

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaknanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYAOIIErOcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0liecTBa,  OPEIACTaBICHHE O
MAaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
OpPOLEAYyp TPaKIAHCKOrO OOMmECTBAa (BBIOOPHI, OMNPOCHl W JPYroe), yMEHHE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMAMHA U HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTH POCCUICKON TpakTaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLUJIOMY M HACTOSILEMY POCCHUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUUECKOMN LIKOJIBI,
WCIOJB30BAHUE 3TUX JOCTIDKCHUMH B JAPYTUX HAyKax, TEXHOIOrMsX, 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 BKJI4Ja B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) scTeTn4ecKoe BOCIUTAHHE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIKOYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHUNA, PACCYKACHUN, BOCIPUMMYUBOCTD
K MAaTEMAaTH4YE€CKUM aCEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA,

5) pusnueckoe BocnuTanue:

C()OPMUPOBAHHOCTh YMEHMUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 310POBOTO M 0€30MacHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 370POBBIO (30POBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, PeryysipHas Gpu3nueckas akTUBHOCTD), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-0310POBUTENBHON IEATETBHOCTBIO,

6) Tpya0BO€ BOCIIUTAHUE:

TFOTOBHOCTb K TpPYAY, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUs, HHTEPEC K
pa3mauHbIM  cepaM  TPO(ECCHOHATIBHOW — ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHHE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccu W peaqu30BBIBATh COOCTBEHHBIC >KM3HCHHBIC ILJIAHBI,
FOTOBHOCTb M CIOCOOHOCT K  MATEMarTH4eCKOMy  OOpa3oBaHUKD U



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PELICHUAH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3K0/10THYeCKOe BOCIIUTAHHE:

C()OPMUPOBAHHOCTh  SKOJIOTMYECKOM  KyJIbTYpbl, TNOHMMAHWUE BIIMSHUS
COLIMAIIBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMANIBHOM
Cpeabl, 0CO3HAHUE MIOOATBHOTO XapaKTepa SKOJOTHYECKUX MPOOIEM, OpUEHTALUS
HA MPUMEHCHHE MATeMAaTHMYECKUX 3HAHWWA Jns peuieHHus 3a1ad B o0nactu
OKPYXKAKOLIEH Cpepl, IUIAHUPOBAHUE ITOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
NOCTIEACTBUM JUIsl OKPYIKAOLIEH CpebL;

8) neHHoOCTH HAYYHOI O IO3HAHMS:

C()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pPa3BUTHS HAyKM W OOIIECTBEHHOW  NPAKTHKW, MOHMMAaHHE
MAaTeEMaTHYECKON HaykH Kak c(epbl 4YEIOBEUECKOM ACATEIBbHOCTH, JTANOB €&
pPa3BUTHs M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MAaTEMAaTUKU W MATEMATUYECKOM KYJIbTYPOH KaK CPEACTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh MPOECKTHYK) W HCCIEAOBATENBCKYH JEATEIBHOCTD
WHIUBUYAIbHO U B TPYIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3osble jjoruyeckue aeiicTBus:

BBIABJIATE U XapaKTEpU30BaTh CYILECTBECHHBIE MPU3HAKH MareMaTUYeCKUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTPEACTICHUS TOHATHI, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KITACCH(UKALWK,
OCHOBaHUs 17151 0000UICHHS U CPABHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYyIMpOBaTb W NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIC H OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBISABJIATHE MAaTEMATHYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUHNS
B (paKkTax, JAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEIIaratb KPUTCPUH IS
BBISABJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUNH,

Jenarb BBIBOABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIFOUYECHUH 10 aHAJIOTHH,

[IPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTeILCTBA MATEMATUYECKIX YTBEPIKICHAN
(MpsiMbIE W OT MPOTUBHOTIO), BEICTPANBaTh aPryMEHTALMIO, TPUBOAUTE TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KJIECHUS U BHIBOJBI,

BbIOMpaTh Cnoco0 pelieHuss ydeOHOW 3ahaud  (CPaBHMBATH HECKOJIBKO
BAPHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue AeiCTBUA:



UCIOJb30BaTh BONPOCHl KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWS,
(opMynupoBaTh  BOMPOCH,  (PUKCHPYIOIIME  MPOTHBOPEUME,  MPOOJEMY,
YCTAHABIIMBATh MCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOrO 00BEKTA, SIBJICHHUS, TPOLECCA,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy OOBEKTAMH, SIBICHUSMH, TPOLIECCAMMU;

CaMOCTOATEBLHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaTaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJTyYSHHBIX PE3YJIbTATOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3APOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIABUIATH
NPEINOIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH AS(PUUIUTEl HHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHATM3UPOBATH,
CUCTEMATHU3UPOBATh M HWHTEPHOPETUPOBATh MHMOPMALMIO PA3JIMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEIACTABIATh €€ B Pa3IU4HbIX (Popmax,
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
HeJsiMA  OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTb IMOSCHEHUS MO XOAY PELICHUS 3alayd,
KOMMEHTUPOBATH IMOYYEHHBIN pe3yJIbTar,

B X0/¢ OOCYXKIEHHUS 3a7aBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOH TEMBI,
npoOJieMbl, pPEIacMOl 3adaud, BBICKA3bIBaTh HWJIEW, HALECJICHHBIE HA TOMCK
PELIEHUs, COIOCTABIATE CBOW CYXKICHUSA C CYXIACHUAMH JAPYIUX YYACTHUKOB
auanora, 0OOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHOWH (opme
(OopMyITMPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATE PE3YIIBTAThI PELICHUS 3aa4, SKCIEPUMEHTA, UCCIEA0BaHNUA,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (GOpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ayIUTOPHUN.

PeryasituBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:



COCTaBJIATh IJIAH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO PEUICHHS C
YU4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHHIA ¢ YYETOM HOBOW MH(popManuu.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/LJIEKT:

BIQJCTh HABbIKAMM  TO3HABATEJIBHONH  peduekcnn Kak  OCO3HAHWs
COBEpIIACMBIX JECHCTBUI U MBICTUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
cnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MpOLEcca M pe3yjbTara PEIICHUs
MaTEMATHYECCKOM 3a1a4H,

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PELICHUN 33]a4H,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAlICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIETN U YCIOBUSM, OOBICHATH TPAUYUHBI
JOCTUKEHHSI WJTM HEAOCTUKCHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI AEATE/ILHOCTD:

NOHAMATh W HCIOJIB30BaTh MPEUMYIICCTBA KOMAaHAHOW M WHIMBUIYaIbHON
paboTel MpW pEUHICHWM Y4YeOHBIX 3a4a4, MNPUHUMATh LENb COBMECTHOM
JEATEIbHOCTH, TUIAHWPOBATh OPraHW3aLMI0 COBMECTHON pabOThI, paclpeacisaTh
BUJIbI  paboOT, JOrOBapuBaThcs, OOCYXAaThb MPOLECC W PE3yJbTaT padoTHhl,
0000111aTh MHEHUS HECKOJIBKHUX JTFOMICH;

Y4acTBOBAaTh B IPYNMOBBIX (opmax paboTel (0OCYKAcHHs, OOMEH MHEHUH,
«MO3rOBBIE IITYPMBI» W  WHBIE), BBHIMONHITH CBOK 4YacTb pabOTBl W
KOOPAVMHHUPOBATb CBOM JEHCTBHS € JOPYIMMHM WJICHAMW KOMAH[bI, OLEHUBATh
KAa4eCTBO CBOEIO BKJIAJA B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIbTATDBI

K koHnity 10 kiaacca 00yyaromuicst HAyYUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MMOHSATUSMH CTEPEOMETPUM MPH
PEUICHUY 3a/1a4 ¥ MPOBCICHUM MATEMATHYCCKUX PACCYKICHMUIA,

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

e KJIACCH(UIMPOBATh B3aUMHOE PACIOJIOKCHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSMHU, CBSI3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE. MEXAY NPSMBIMA B MPOCTPAHCTBE, MEXKIY MNPIMOA W
IJIOCKOCTBIO;

e CBOOOJHO OMEPHUPOBATH MOHSATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



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

e KiaccMPUUMPOBATL  MHOTOTPAHHWUKW, BBIOMpAs  OCHOBAHWS  JUIs
KJlaccu(puKanuu;

e CBOOOAHO ONEPUPOBATH MOHATUSMH, CBA3AHHBIMH C  CCUCHUEM
MHOTOTPAaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH  MAPAJUICIBHOE, LHEHTPAIBHOE W OPTOTOHAJIBHOE
NPOEKTUPOBAHKE (UTYP HA MJIOCKOCTh, BBINOJHATh M300paKEeHUsT PUryp
HAa TUIOCKOCTH,

e CTPOUTh CEUYCHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBITIOJIHATH
(BBIHOCHBIE) TTOCKME YEPTEKUA U3 PUCYHKOB MPOCTBIX 0OBEMHBIX (PUTYP:
BHU/JI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO OMEPUPOBATH MOHATHIMH. CHMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb W TUIOCKOCTb CUMMETPHH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUH
(urypsr;

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

e BBINOJHATH ACHCTBHS HAJ BEKTOPaMU;

e pelaTh 3aJaYM Ha JOKA3aTEJIbCTBO MATEMATHYECKUX OTHOIICHWUH W
HAXOK/ICHUE TEOMETPUYECKUX BEIMYMH, MPUMEHSS WM3BECTHBIE METOBI
IPHA PELIEHUU MAaTEMATUYECKHAX 3314 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH,

e MPHUMEHATH NPOCTEHINKAE NPOTPAMMHBIE CPEACTBA W SJIEKTPOHHO-
KOMMYHHKALMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECCKUX 33124,

e W3BJEKATh, NPEOOpPa30BBIBATE W WHTEPHPETHPOBATH HHPOPMALMIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (PUrypax, TMPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

e TMPHUMCHATH TMOJYYECHHBIC 3HAHWS HA TMPAKTUKE. CPAaBHUBATh W
AQHAJIM3UPOBATh PEATBHBIE CUTYalWH, MPUMEHATh U3YYECHHBIC MOHSATHS B
OpoUecce TMOMCKAa PEUICHHS  MAaTreMaTU4yecku  CcQOpMyIHpOBAHHON
npoOJIEMbI, MOJAEIUPOBATh PEAIbHBIE CUTYallMd HA S3bIKE TEOMETPHH,
UCCIICIOBATh MMOCTPOCHHBIE MOJAETH C UCHOJB30BAHUEM T€OMETPHUUECKHUX
NOHATANA M TEOpEM, ammnapara aiareOpbl, pellaTh MPAKTUYECKUE 3aa4H,
CBSI3AHHBIE C HAXOXKJICHUEM T€OMETPHYECKUX BEJIMUMH,

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

K koniry 11 kaacca 00yyaromuicst HAyYUTCS



CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMM C LMJIMHIPUYECKOH,
KOHUYECKOH W CQEPUUYECKON TOBEPXHOCTAMH, OOBICHITH CIHOCOOBI
NOJTYYCHHUS;

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

pacro3HaBarTh Tena BpallcHus (LWIMHAP, KOHYC, cdepa wm map) u
OOBSICHATB CIIOCOOBI OJYUYECHHUS TN BPALUCHHUS;

KJTaCCU(PUIIMPOBATH B3AUMHOE PACMOIOKEHUE CPEPBI U MITOCKOCTH;
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEN BpaLICHUS,
00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHMKOB W TEJ BpALICHUS,
TrEOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIT,

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

BBIUUCIIATH COOTHOIIEHUSI MEXY MIOUIAAIMU MOBEPXHOCTEN U 00BEMAMuU
MMOJTOOHBIX TEII,

n300pakarb H3ydacMmble (UIYPBl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUSI TEJT BPALLICHMUSI,

W3BJICKaTh, WHTEPNPETUPOBATh W NpeoOpa3oBbIBaTh WH(MOPMALMIO 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 3a/1a4M HA BBIUMCIICHUE YIJIOB MEKIY MPSMbIMU
U TUIOCKOCTSIMM, BBIYMCIICHUE PACCTOSHUN OT TOYKUA [0 IJIOCKOCTH, B
LEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOIA MPU PELLICHUH;
CBOOOJHO OMNEpUPOBaTh TMOHATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATHh CBOWCTBA JBUKEHUM,

BBIMOJIHATE M300PaXCHUS MHOTOTPAHHMKOB W TENl BpalICHUS TpU
MapajuIeIbHOM  TEPEHOCE, LEHTPAIbHON CUMMETPHUM, 3€PKAIBHOM
CUMMETPHUH, MIPH MOBOPOTE BOKPYT MPSAMOiA, MpeoOpa3oBaHus MOA00uUS;
CTPOUTH CEUECHHUS MHOTOIPAHHMKOB U TEJ BPALICHUS: CEYCHUS LMJIMHAPA
(mapajiesIbHO Y MEPIEHIUKYIISPHO OCH), CEYEHUST KOHYCa (MapaijiebHbIC
OCHOBAHUIO M MPOXOASIIUE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOMbl TOCTPOCHUS CEYEHWI: METOH CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO EPEHOCA CEKYILEH TIIIOCKOCTH,



JIOKa3bIBaTh FT€OMETPUYECCKUE YTBEPIKICHNS,

OPUMEHATh TEOMETPUYECKHE (PAKThl JUISl PEIIEHUS CTEPEOMETPUUYECCKUX
3aa4, MPEANOoarallinX HECKOJIBKO IIaroB PEIICHUS, €CJIM YCIOBHSA
NPUMEHEHUS 3a/1aHbI B IBHOW M HESIBHOM (hopMe;

pemark 3aJadd Ha J0Ka3aTeiIbCTBO MATEMATUYECKHX OTHOIUCHWA |
HAaXO0XKICHUE T€OMETPUUECKUX BEITNYNH,

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

IIPUMEHATL  IIOJYYEHHBIE  3HAHWA HA  [PAKTUKE.  CPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALIUH, IPUMEHATH U3YUCHHEBIC
IIOHATHSA, TEOPEMBI, CBOWCTBA B  MPOLECCE MOUCKA  PEIICHUSA
MaTeMaTHUYECKh  CPOPMYIMPOBAHHOW  MPOOIEMBI,  MOJCIUPOBATH
peajbHBIE CHUTYyallMM Ha S3BIKE T€OMETPHUHU, MCCIECA0BATH IMOCTPOCHHBIE
MOJEIA C HCIOJNB30BAHUEM TIE€OMETPHUYECKUX MOHATHA U TEOPEM,
anmapara anreOpbl, pemarb MNPAKTUYECKUE 3a7a4ud, CBI3aHHBIE C
HAXO0XKICHUEM I'eOMETPUYECKUX BEIINYHH,

UMETh TPEACTABJICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHs TEOMETPUHU Kak
COCTaBHOM 4acTh PyHIAMEHTA PA3BUTHUS TEXHOJIOTHIA.












