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HOACHUTEJIbBHAA 3AIIUCKA

I'eomeTrpust sBIsICTCS OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus, TaK
Kak 00ecreyrBaeT BO3MOXXHOCTh M3YUEHHs JUCHUIUIMH €CTECTBEHHO- HAYYHOW HAIpPaBICHHOCTH H
IIPEAMETOB I'yMaHUTapHOro Lukia. [IocKoabKy JOrMueckoe MpllIeHne, GopMupyeMoe Ipyu U3y4eHHH
00y4aroIUMuUCs OHATUMHBIX OCHOB T€OMETPUH, IIPU T0OKA3aTEIbCTBE TEOPEM U ITOCTPOCHUM LIETIOUKHU
JIOTUYECKUX YTBEPKACHUM NPU PELIEHUH F€OMETPUUECKUX 3a/1a4, YMEHHUE BBIIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HENOCPEICTBEHHO HCIIONIB3YIOTCA IPU PELICHUM 3aJad €CTeCTBEHHO-HAYYHOrO IUKJA, B
YaCTHOCTH (PM3UYECKUX 3ajiau.

Lenb ocBoeHMs porpamMmbl yaeOHoro Kypea «I'eomeTpusi» Ha yriayOi€HHOM ypOBHE — Pa3BUTHE
UHJMBUAYAJIbHBIX CHOCOOHOCTEH 00yYaromIMXCsl MpU H3yYEHUH T'€OMETPUH, KaK COCTaBJIAIOIIEH
npeaMeTHo obnmactu  «Marematuka UM MH(pOpPMATHKa» uepe3 o0eclnedeHHe BO3MOKHOCTH
npuoOpeTeHusT W MCIOJb30BaHMs Oosee TIIyOOKMX TIEOMETPUYECKUX 3HAHUH U JAEHCTBUI,
cnenu(UYHBIX TEOMETPHHM, M HEOOXOIUMBIX IJISi YCIEUIHOTO MPO(ECCHOHAIBHOTO 00pa30BaHMS,
CBSI3aHHOI'O C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMM 3aJjauaMH Kypca T€OMETpPUM Ha YIIIyOJEHHOM YPOBHE, PACHIMPSIONIMMU U
YCUJIMBAIOIUMH Kypc 0a30BOr0 ypOBHS, SIBJISIOTCA:

pacumpeHe MpPEeACTaBICHUSI O TEOMETPHH KaK YacTH MHUPOBOW KYJIbTYphl M (hOPMHpPOBAHHE
OCO3HaHHUS B3aMMOCBSA3M F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTrypax Kak O BaXKHEHIINX
MaTeMaTUYECKUX MOJEJAX, MO3BOJSIONIMX OINUCHIBATh W U3ydaThb pPa3HbIE SIBICHUS OKPYXKAIOIIETO
MHpa, 3HaHKWE TOHATHIHOTO amnmnaparta 1o paszeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpHH;

(bopMHpOBaHNE YMEHUS BJIa/leTh OCHOBHBIMM MOHATUAMHU O MPOCTPAHCTBEHHBIX (PUTypax W UX
OCHOBHBIMHM  CBOIiCTBaMHu, 3HaHHE TeopeM, (GOpMyT M  yMEHHE UX MPHUMEHATh, YMEHHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIIEHNUs 3a/1aY;

(dbopMUpOoBaHME YMEHHsS paclo3HaBaTh Ha YEpTeXaxX, MOJENSIX U B pEAIbHOM MHUDE
MHOTOTPaHHMKH U Te€Ja BPAIIEHUsI, KOHCTPYMPOBATh T€OMETPUUYECKUE MOJIEINH;

¢dopMHpOBaHHE MOHUMAHUS BO3MOKHOCTH aKCMOMAaTHUYECKOTO MOCTPOEHHS MaTeMaTHYECKUX
Teopuil, (opMUpOBaHME MOHHMMAHHUS POJM  AKCHOMATUKU IPU MPOBEIEHUH PACCYKICHMIA;

(hopMHpOBaHME YMEHUS BJIAJETh METOJIaMHU JI0KA3aTEIbCTB U aJITOPUTMOB PELICHUS], YMEHUS UX
IPUMEHATh, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS B XOJI€ PELICHHUsI CTEPEOMETPUUYECKUX 3a/lad U
3aJa4 € MPaKTHYECKUM cojepxkKaHueM, (OpMUPOBAHHE NPEACTABICHUS O HEOOXOIUMOCTH
JOKA3aTeNbCTB MpU OOOCHOBAHMM MAaT€MaTUYECKUX YTBEPXKIEHUH U pPOJIM aKCMOMATUKH B
MIPOBEJICHUH JIEIYKTUBHBIX PaCCyKICHHUIA;

pa3sBUTHE U  COBEPIICHCTBOBAHUE MHTEIUICKTYalIbHbIX UM  TBOPYECKUX  CIIOCOOHOCTEH
00yyaroImuxcs, MO3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHHUH, KpUTUYHOCTH MBIIUICHUS,
MHTEpECca K U3YYEHUIO T€OMETPHH;

(dbopMupoBaHHEe PYHKIIMOHATBHON TPAMOTHOCTH, PEI€BAHTHON T'€OMETPUH: YMEHUSIPACIIO3HABATh
NPOSIBIIEHUSI TE€OMETPHUUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTyallUssX M TpU U3YYEHUH  JPYTUX  y4eOHBIX IPEIMETOB, MPOSBIECHHUS 3aBHUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJAEIMPOBAHUS PEANbHBIX CUTyallUd, HCCIEAOBaHMsS IOCTPOCHHBIX MOAEIEH,
UHTEPIpEeTalNU OTYYEHHBIX Pe3yJIbTaToB.

OCHOBHBIMH  COZIEp)KATENbHBIMU ~ JTUHUSMH ~ y4eOHoro kypca «[eomerpus» B 10-11
knaccax  sBistorea:  «lIpsmble W MIOCKOCTM B MPOCTPaHCTBE», «MHOrOrpaHHUKWY,
«Tena BpameHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBEY, «JIBHKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe B DPI'OC COO TpeboBaHME «yMETh OIEPUPOBATH TOHATHIMNY,



pENIeBaHTHBIX F€OMETPUH Ha YriyOnéHHoM ypoBHe oOydenus B 10—11 kmaccax, OTHOCHTCS KO BCEM
CoJiepKaTeNbHBIM JIMHUAM Y4eOHOTO Kypca, a (HOpMUpOBaHHE JIOTHYECKUX YMEHHUH pachpenenseTcs
HE TOJIBKO IO COAEpXKaTeNbHBIM JIMHUSM, HO M MO TrogaMm oOydenus. CopepxaHue oOpa3oBaHusl,
COOTBETCTBYIOIlEE MpEeIMETHbIM pe3yiabTaTaM ocBoeHHus DenepanbHoil pabodeil MporpaMmel,
pacmpenenéHHpIM 10 ToJaM OOydYeHHus, CTPYKTYpHpPOBAaHO TakUM o00pa3oMm, 4YTOOBI KO BCEM
OCHOBHBIM, NMPUHIUIHAIBEHBIM BOIPOCaM 00yYaroIuecs: 00paliainuch HEOJHOKPATHO. DTO MO3BOJISET
OpraHM30BaTh OBJAJCHUE TEOMETPUUYECKHUMH TOHSATUSMU M HABbIKAMH IOCJIEOBATEILHO U
MOCTYNATENbHO, C COOIIOACHNEM MPUHLIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHHS BKIIIOYATh B OOIIYIO
CHCTEMYy T€OMETPHYECKUX TMPEICTaBICHUN O0OydYalommxcs, pacmmpss W yrayomsas e€, obOpasys
MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHUI0 TeOMETPUU Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3math ycinoBus i auddepeHnmanym  0OydeHUs, TOCTPOCHUS  MHIWBUAYAIbHBIX
o0pa3oBaTeNbHBIX  OporpammMm,  obOecreyuTh  yrayOn€HHOe — H3y4YeHHE reOMEeTPHUH Kak
cocrapsitolleil yueoHoro nmpeamera «MaTemaThka;

MOJITOTOBUTh OOYYAIOIMUXCA K MPOAODKEHHIO M3YYCHHS MaTeMaTHKH C Y4€TOM BBIOOpa
Oynymeit mnpodeccun, obecrednBas TPEEMCTBEHHOCTh MEXAY OOIMMMU MPodhecCHOHATLHBIM
o0pa3zoBaHHEM.

Ha uzyuenue yuebHoOro kypca «l'eomerpusi» Ha yriayOJIeHHOM ypOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 wyaca (3 waca B Hememo), B 11 xmacce — 102 waca (3 gaca B
HEJICTTIO).

COAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MpocTpaHCcTBO. IloHATHE 00
AKCHOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, MNapajuleIbHbIE H
cKpemuBaromuecs npsamele. [IpuzHaku ckpemmBaromuxcs npsMbiX. IlapamiensHOCTh NpAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: NapajuleibHbIE MpPSMBIE B IIPOCTPAHCTBE, MapaJlJIEIBHOCTh TPEX
IpSIMBIX, NApaUIEIbHOCTh NPSAMOM M IUIOCKOCTH. [lapaiienbHoe M LIEHTpalbHOE NMPOEKTUPOBAHUE,
n3zobpaxenue puryp. OCHOBHbIE CBOWCTBA MapauIeIbHOrO MpoeKTHpoBaHus. M3o0paxkenue ¢puryp B
napajuleIbHOM MPOEKIUKU. YTIJIBI C COHANpPaBICHHBIMH CTOPOHAMH, VIOl MEXAY MPSMBIMU
B npocTpaHcTBe. [lapamienbHOCTh IOCKOCTEN: MapayieabHbIE MIOCKOCTH, CBOMCTBA MapajllebHbIX
wiockoctei. [Ipocreiimue npocTpaHCTBeHHbIE (UTYPHl Ha IJIOCKOCTU: TETpadap, Hapajliesenure],
MMOCTPOEHUE CEUEHHUI.

[lepnieHIUKYNSIPHOCTD  MPAMOM u MJIOCKOCTH: MePIEeHIUKYISIPHbIE HpsiMbIE B
IPOCTPAHCTBE, IMpsIMble MapajjieIbHble W MEpPHEeHIUKYISIpHble K  IUJIOCKOCTH, IpPHU3HAaK
NEPIEHIUKYIIPHOCTH MPSIMOW U IJIOCKOCTH, TEOpeMa O MNPSIMOM MEPHEeHIUKYISIPHON MIOCKOCTH.
OproronanbHOe mpoekTHpoBaHue. [lepneHIUKyNslp YW HaKJIOHHBIE: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, pacCTOSHUE OT TMpsAMOM 10 IUIOCKOCTH, MpPOEKUHs QUrypbl Ha IUIOCKOCTb.
[leprieHANMKYISIPHOCTh TUIOCKOCTEH: MpPU3HAK MEPHEHIUKYIIPHOCTH ABYX IUlockocTen. Teopema o
TPEX NMEePIEHIUKYIISPAX.

VYIubl B IPOCTPAHCTBE: YIOJl MEKAY MPSIMOU U IJIOCKOCTBIO, JBYTPAHHBIN YIoJl, IMHEHHBIM YroJil
JIBYrpaHHOro yria. TpéxrpaHHslii 1 MHOTOTpaHHbIE YIuibl. CBONWCTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBa MJIOCKUX U ABYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl KOCUHYCOB U CHHYCOB
JUIsl TPEXTPAHHOIO YIIA.



MHOrorpaHHuKH

Bunsl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: Nn-yronpHas npusma, npsmas H
HAKJIOHHAs NPU3MbI, OOKOBas W TOJHAs MOBEPXHOCTh MpHU3MbL [lapamnenenumnen, TpsMOYTOJIbHBIN
napaJulesIelvIel U ero coicrBa. KparTdaimue nyTH Ha IOBEPXHOCTM MHOIOrpaHHMKa. Teopema
Oiinepa. [IpoctpancTBeHHas teopema [ludaropa. [lupamuna: n-yroiapHas nupamujaa, nmpaBUibHAs U
yceuéHHas nupamuabl. CoiicTBa péoep M OOKOBBIX TpaHed NpaBWIBHOW mupamuisl. [IpaBuibHbIE
MHOT'OI'PAHHUKH: ITPaBUJIbHAS NIPU3MaA U IPABUJIbHAS MUPAMUAA, IIPaBUIIbHAS TPEYrOJbHas NUpaMuia
U TIPaBUJIBHBIN TeTpadp, Ky0. [IpencraBienue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp, T0AEKadAP
U UKOCAdIP.

Bbluuciienue 31€MEHTOB MHOIOIpaHHMKOB: pEOpa, amaroHanu, yriasl. Ilmomanes OGokoBoi
IIOBEPXHOCTU M IIOJIHOM MOBEPXHOCTU HPSAMOM MpPHU3MBI, IJIOLIA/lb OCHOBAHUH, TeopemMa O OOKOBOM
IOBEPXHOCTU MpsIMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTM W TOBEPXHOCTH IPABUIBHOMN
NpaMUbl, TEOPEMA O IUIOIIAJAA YCEYEHHON TUPAMUIBI.

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC. DIeMEeHTEI CUMMCTPUHU IMpaBUJIBHBIX
MHOI'OI'PaHHHUKOB. CI/IMMeTpI/IH B IIpaBUJIbHOM MHOI'OI'PaHHHUKCE!: CUMMCTpPHUA
mapajiCiCIimIicaa, CUMMCTPHUA IIpaBUJIbHBIX IIpU3M, CUMMCTPHUA HpaBHHBHOﬁ
ImupamMubl.

BeKTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJICBOW BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJJTMHEAPHBIC, COHAIIPABIICHHBIE U TPOTHBOIOJIOKHO HAIIPABJICHHBIC BEKTOPBI. PABEHCTBO BEKTOPOB.
JlelicTBUS C BEKTOpPAMHU: CJIO)KCHHWE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB,
YMHOXXEHUE BeKTopa Ha umcio. CBOWCTBAa CIOXEHUS BEKTOpOB. CBOMCTBa YMHOXCHHsS BEKTOpa Ha
yrcno. [loHsATHE KOMIUTaHApHBIC BEKTOPHI. [Ipu3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB. [IpaBmiio
napajieNienumnena. lTeopeMa O pasIoKEHHH BEKTOpa IO TPEM HEKOMIUTAHAPHBIM BEKTOPAM.
[IpsMoyronbHasi cucTeMa KOOpJAWMHAT B mpocTpaHcTBe. KoopawHatel BekTOpa. CBsI3b MEXIY
KOOpJMHATAMU BEKTOPA M KOOPJWHATAMHU TOUYEK. YTOJI MEKAY BeKTOopaMu. CKalIIpHOE MPOU3BEICHHE
BEKTOPOB.

11 KJACC

Tena BpaweHuna

[ToHATHSA: HIMIMHIPUYECKAs TOBEPXHOCTh, KOHMUECKAs MOBEPXHOCTb, CPePUUECKAsTOBEPXHOCTbD,
oOpasyromue moBepxHOcTe. Tenma BpaleHus: MWIMHIAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map.
B3aumuoe pacnonoxenue cepbl U IMIOCKOCTH, KacaTelbHas INIOCKOCTh K chepe. M300paxenue Ten
BpallleHus Ha IIocKocTy. Pa3BépTkaminnapa u konyca. Cummerpust cepsl 1 mapa.

O6béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME MNPSAMOYTOJIBLHOTO
napaijenenunena u ciueactsus u3 He€. O0BEM NpsAMON M HAKIIOHHOM MPU3MBI, IIUIHHJPA, TUPAMUIBI
U KoHyca. O0BEM 11apa U MIapOBOTO CErMEHTA.

KomMOunanuu Ten BpaiieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B UMIMHJpP, ONHCAHHAS
okozo nmimuapa. [lepeceuenue cdepsl U mapa ¢ mwiockocTbio. Kacanue mapau cdepsl MIOCKOCTHIO.
[TonaTne MHOrOrpaHHUKA, OMIMUCAHHOTO OKOJIO cdepsl, cephl, BIMCAHHOW B MHOTOIPAaHHHUK HMJIH TEJIO
BpallleHus.

[Tnomans MOBEPXHOCTH LWJIMHApPA, KOHYyca, Mmiomians cdepbl u e€ uacteid. Ilogobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, IUIONIA/ICH MOBEpXHOCTEH Moa00HBIX (Guryp. [IpeodbpasoBanue
noao0us, TOMOTETHSI. Pemenune 3a1a4y Ha IJIOCKOCTH C MCIOJIb30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.



[TocTpoenne ceueHuil MHOTOIPAaHHUKOB U TEJl BpAICHMS: CEUYEHHUS IMIMHApA (MapajuieibHO U
NEPIEHIUKYIIIPHO OCH), CEUEHUs KOHYyca (MapajyieIbHOE OCHOBAHUIO UIIPOXOASILEE YEPE3 BEPLIUHY),
CEYeHHs LIapa, METOJIbl MOCTPOCHUSI CEUEHUI: METOJ CIIEJIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS,
METO/] IepeHOCca CEKYIIEH MIOCKOCTH.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpaHctBe. Omepainuu HajJ BeKTOpaMu. BekTopHOe YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHus. IIpsimoyronbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsel BekTopa. Paznoxenue BekTopa mo 6aszucy. KoopanHaTHO- BEKTOPHBIH METOJ IpH
pellIeHnU TeOMETPUYECKUX 3ajau.

J{BH:KeHHS B IPOCTPAHCTBE

JIBmxenus mpoctpanctBa. OToOpakeHus. [[BwxeHuss u paBeHCTBO (uryp. OOmme cBOWCTBa
MBUKEHUH. BuIpl ABWKEHUN: NapauielbHBIA TMEepeHoC, IeHTpaldbHAas CUMMETpPHUS, 3epKalabHas
CUMMETpHS, IOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nomodus. [Ipsmast u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI
IHO TEOMETPUU HA  YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxaanckoro BoCHHTAHHSA:

c(OPMHPOBAHHOCT TPAKIAHCKOW MO3ZUIMH O0YYAIOIMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJleHa POCCHICKOTrO OOIIEeCTBa, TPEACTABICHWE O MAaTEeMAaTWYECKHX OCHOBAaX (DYHKIIMOHUPOBAHHMS
Pa3IUYHBIX CTPYKTYp, SIBICHHUH, MPOLELYp TIpa)JaHCKOro oOuiecTBa (BBIOOPHI, OMPOCHl U JIPYroe),
yMEHHE B3aMMOJICHCTBOBATh C COIMAIbHBIMA WHCTUTYTaMH B COOTBETCTBHU C MX (QYHKIHSIMH H
Ha3HAYCHUCM;

2) NMaTPUOTHYECKOT0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh POCCUHCKON TIpaKJAHCKOW HMAEHTUYHOCTH, YBAXKEHHUS K IPOLUIOMY
M HACTOSIIEMY PpOCCHMCKOW MAaTEMATHKH, LUEHHOCTHOE OTHOIIEHUEK JOCTHXKEHUSAM POCCHICKHUX
MAaTeMaTUKOB M POCCUMCKON MAaTEMAaTHYECKOM IIKOJIbI, UCIOJIb30BAHUE ATUX NOCTHKEHUH B JPYTHX
HayKaX, TEXHOJOTHsX, chepax IKOHOMUKH,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHMSA:

OCO3HAHUC OYXOBHBIX LIEHHOCTeH pOCCHﬁCKOFO Hapo/Ja, C(I)OpMI/IpOBaHHOCTL HPaBCTBCHHOI'O
CO3HAHUS, OTUYCCKOTO MOBCACHHUA, CBA3AHHOI'O C NPAKTUYCCKUMIIPUMCHCHUCM JOCTYDKCHUI HAayKHU "
ACATCIIBHOCTBIO y‘{éHOFO, OCO3HAHUC JIMYHOT'OBKJIaJla B TIOCTPOCHUC YCTOIZHHBOFO 6y,uy1uer0;

4) >cTeTHyYecKoro BOCHUTAHMS:

SCTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYAas SCTETHKY MAaTEMAaTUYECKHMX 3aKOHOMEPHOCTEIA,
OOBEKTOB, 3a/ay, pEIIEHWH, PpacCyXKJCHUH, BOCIPHMMYMBOCTH K MATEMaTHYECKHM ACTEKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢puzuueckoro BocnuTAHMS:

c(OPMHPOBAHHOCTh YMEHHSI MPHUMEHSITh MaTeMaTHYeCKHWE 3HAHMUS B HHTEpEcax 3J0POBOTO U
Oe3omacHOro o0pasa XH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0POBOE IHTAHHE,
cOQTaHCHUPOBAHHBI PEXKUM 3aHATHH W OT/ABIXA, peTyJisApHas (Gu3nueckas aKTMBHOCTbH), (pusnyeckoe
COBEPILIEHCTBOBAHKE MTPH 3aHATHUSIX CIIOPTHBHO-0370POBUTEILHON JACATEIBHOCTEIO;

6) TpyaoBoro BocnuTanus:
FOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTH TPYAOJIIOOHS, MHTEPEC K Pas3inuHbIM chepam
5



npo(ecCHOHANLHOM JIEATEIIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOH M €€ MPIIOKEHUSMU, yMEHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oynyiel npodeccun U peain30BbIBaTh COOCTBEHHBIC KM3HCHHBIE
IUIaHBI, TOTOBHOCTh MW  CIIOCOOHOCTBK MaTeMaTHYECKOMY OOpa30BaHHUIO M caMO0OOpa30BaHUIO HA
NPOTSDKEHUH BCEW JKM3HH, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHHH IMPAKTHYECKUX 3a]ad
MaTeMaTHYECKOW HANPaBICHHOCTH;

7) 7K0JIOrMYeCKOIro BOCIIUTaHMA:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYyJAbTYpbl, IOHMUMAaHWE  BJIMUSHHUS  COLUAILHO-
SKOHOMHUYECKHX MPOIECCOB Ha COCTOSIHUE MTPUPOTHON U COMMAIBHON CPEJbl, 0CO3HAHUE II100aIbHOTO
XapakTepa SKOJOTUYECKHX MpoOJIeM, OpUEHTalMs Ha TMPUMEHEHHE MAaTeMAaTHYeCKHX 3HAHWH IS
pelIeHus 3a1a49 B 00J1aCTH OKpYKAroIIeH cpejibl, TUITAHUPOBAHHUE TIOCTYIIKOB M OIICHKU MX BO3MOXKHBIX
MOCIIEACTBHM JJIsl OKPYXKAIOILIEH Cpefibl;

8) neHHoCcTH HAYYHOI0 O3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd M OOLIECTBEHHOW NMpPAKTHUKH, MOHMMaHUE MaTEeMaTHYEeCKON HayKH Kak cdepbl 4eIT0BEYECKOU
JeATEIbHOCTH, 3TANlOB €€ Pa3BUTHUA U 3HAYUMOCTH I PA3BUTHS LIUBUIIN3ALMK, OBJAJCHUE S3BIKOM
MaTeMaTHUKM W MaTeMaTH4eCKOM  KyJIbTYpOM Kak CpEICTBOM IIO3HAaHUS MHpA, T'OTOBHOCTH
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACATENBHOCTh HHIUBUAYAIbHO U B IPYIIIIE.

METANPEIAMETHBIE PE3YJIBTATbHI

B pesynapraTe wu3ydeHHss MaTeMaTHKU Ha YpPOBHE CpeIHero oOmiero oOpa3oBaHusd Yy
oOyuatomerocsi OyayT copMHUpOBaHBl TO3HABaTelbHbIE YHUBEpCalbHbIE YyueOHBbIC JEWCTBHUS,
KOMMYHHUKATHBHbIE YHHBEpCATIbHBbIE yUeOHBIE ICHCTBUS, pPEryIsTHBHbIC YHHBEpCalIbHBbIE yueOHBIC
NEICTBUS, COBMECTHAS I€ATEeIbHOCTb.

IMo3naBaTeIbHbIE YHUBepCAJbHbIE YuyeOHbIe HeiicTBUSA
Ba3oBble jloruueckue 1eicTBUs:

BBISIBJIAT M XapaKTEPH30BaTh CYIIECTBEHHBIEC NMPU3HAKA MAaTEeMaTHUYECKUX OOBEKTOB, MOHATUH,
OTHOWICHWA MEXKIy TOHATHAMHU, (OPMYIHPOBATH ONPEACICHUS TIOHATHH, yCTAaHABIUBAThH
CYIIECTBEHHBI TpPU3HAK KIACCU(UKAIMHM, OCHOBAHUS Ui 000OUICHNUS W CPaBHEHUS, KPUTEPUH
IPOBOANMOTO aHAIIN3A,;

BOCIIPUHMMATh, (QOPMYJIHMpOBaTh M INPeoOpa3oBBIBATh CYXKJICHHS: YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHEIE,

BBISIBJIAITh MAaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHUBOpEuus B (akTax,
JTAHHBIX, HAOIOJCHUSX U YTBEPIKICHHSX, NIPEUIaraTh KpUTEPUH UIS BBISIBJICHUST 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

JeNaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMAaTUYECKHX YTBEP)KACHUU (TpsIMbIE M OT
POTHBHOTO), BBICTPAMBATh apTYMEHTAIMIO, IPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpPATh CIOCO0 pemeHuss ydyeOHOHM 3amaun (CpaBHMBATh HECKOJBKO BapUAHTOB PELICHHUS,
BbIOMpAaTh HanOoJIEe NOAXOAALINN C Y4ETOM CaMOCTOSATENIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBrble ucciienoBarebCcKue 1eiCTBUA:
UCTIOJIb30BATh BONIPOCHl  KAaK  HCCIIEAOBATEIbCKUN UHCTPYMEHT HIO3HAHUS,
(dbopMyIHpOBaTH BOIPOCH], (PUKCHPYIOLINE MPOTHBOpEUYHE, MpoOIeMy, YCTaHABIMBATbUCKOMOE U
JaHHOE, POPMUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HITUIO, MHECHNE;TIPOBOIUTH



CaMOCTOSTENILHO CIUTAHUPOBAHHBIH OKCIICPUMEHT, HCCIIEIOBAHNE
[0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBICHHS, IPOIECCa, BBISBICHHIO
3aBUCUMOCTEH MEXK Iy 00bEKTaMU, SIBIICHUSMH, IIPOIIECCAMH;

CaMOCTOSTENILHO (OPMYJIMPOBATh OOOOIICHUS W BBIBOABI 110 PE3yJabTaTaM IPOBEAEHHOTO
Ha6JHOI[eHI/I51, HUCCIICAOBaHUsA, OLICHUBATH I[OCTOBepHOCTB HOJ'Iy‘-IeHHbIX pe3y.HBTaTOB, BBIBOJIOB U
000011IeHHI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAK)KE BBIIBUIATh MPEAMOIOKEHUS O €ro
paSBI/ITI/II/I B HOBEIX YCJIOBI/ISIX.

Pabora c undopmanmeii:

BBIBJIATH JOeUIUTH MH(QOpPMAIMK, JaHHBIX, HEOOXOIMMBIX [JIsi OTBETa Ha BOIPOC U IS
pelIeHus 3a/1a4;

BBIOMpaTh ~ MHPOpPMAIMIO U3  UCTOYHUKOB  Pa3NUYHBIX  TUIIOB,  aHAJU3UPOBATb,
CHCTEMATH3HPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO Pa3IMYHBIX BUOB U (POPMIIPE/ICTABICHUS;

CTPYKTYypUpPOBaTh HH(OPMALINIO, MPEACTABIATh €€ B PAa3NMYHBIX (opMax, HILTFOCTPUPOBATH
rpaduvecKu;

OLIEHHUBATh HAAEKHOCTh HH(POPMALIMU 10 CAMOCTOSATENBHO CHOPMYJIMPOBAHHBIM KPUTEPUSIM.

KoMMmyHHKaTHBHbIE YHHBepcaJbHble yueOHbIE eiicTBUS:

BOCIIpUHUMATL H (1)0pMy.IH/IpOBaTB CyXKACHUA B COOTBCTCTBUHM C YCIOBHAMU U LECIAMU
oO1IeHwus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M IIMCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHMS 110 X0y pEeLICHUs 3a/1a4i, KOMMEHTHPOBATh ITOJYyYEHHBIN pPE3yJIbTaT;

B XoJle OOCYXIEeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY O0OCYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoﬁ 3ala4r, BBICKA3bIBAThb MJACH, HALCICHHBIC Ha IIOMCK PCIICHHA, COIMOCTABIATH CBOU
CYXKICHHS C CYXICHHSIMH APYTUX YYaCTHUKOB JHanora, oOHapy»KUBaTh pa3jinude U CXOJCTBO
MO3UIIHI, B KOPPEKTHOH opMe GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YNbTaThl PEHICHUS 3aJadd, »SKCHEPUMEHTa, MCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOUpaTh (OpMaT BHICTYIUICHUSI C YUETOM 3a/lay MpEe3eHTAIlMd U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHMBepCaJIbHbIe Y4eOHbIe JeHCTBHSA
Camoopranu3anusi:

COCTaBJISATh IUIAH, AITOPUTM PELISHHUs 3a7a4uM, BEIOUPATh CIIOCOO PELICHUs ¢ YUETOM UMEIOIUXCs
PECypCOB M COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTHPOBATh U KOPPEKTUPOBATh BapUAHThI PEILIEHUN C
y4€TOM HOBOI MH(OpMAIIH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMHU I103HABATEIbHOW peQUIEKCHUH KaK OCO3HAHMsI COBEpIIAEMBIX JEHCTBUN U
MBICIIUTENIBHBIX IPOLECCOB, MX PE3yJbTAaTOB, BJAAETh CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3yibTara pelieHusl MaTeMaTHYeCKON 3ajjauu;

NpeaABUACTE TPYAHOCTH, KOTOPBIC MOI'YT BO3HHKHYTH IIpH PCIICHHUM 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OLIMOOK,
BBISBJICHHBIX TPYJAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3y/bTaTa LEIHU U YCIOBUAM, OOBACHATH MIPUUMHBI JOCTHXKEHUS WIN
HEJOCTH)KEHHUSI PEe3yJIbTaTOB JESATeNIbHOCTH, HAaXOAWTHb OIIMOKY, /JaBaTh OLIEHKY NPUOOpPETEHHOMY
OIIBITY.

CoBMmecTHasi 1eITEIbHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U MHIMBUyaIbHOU paOOTHINPU PEIICHUN
yueOHBIX 3aJady, MNPUHUMATh LEdb COBMECTHOW JAEATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alUIO
COBMECTHOHM pabOThI, paclpeaessTh BUIbl padoT, TOroBapuBaThCs, 00CYkAATh MPOLECC U Pe3yabTar



paboTbl, 06001I1aTh MHEHUSHECKOJIBKUX JIFOICH;

y4acTBOBaTh B TIpPYyNIOBBIX (opmax paboTel (0OCykIeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMBI» U MHBIE), BHIIOIHATH CBOIO YacTh pabOTHI M KOOPJMHUPOBATH CBOM JCUCTBHS C
JPYrUMHU YIEHAMH KOMaH]Ibl, OLICHUBATh KA4eCTBO CBOETO BKJIA/a B OOIMIMH MPOIYKT IO KPUTEPUSIM,
cOpPMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

INPEJIMETHBIE PE3YJIBTATDBI

K koHuy 10 Knacca obyyatowmiica HayumTca:

CcBOOO/IHO ONIEPUPOBATh OCHOBHBIMU MOHSATUSMU CTEPEOMETPUM IIPU PELICHUN3Aad U
IIPOBEICHUN MAaTEMAaTUYECKUX PACCYKACHUM;

IIPpUMCHATDH AKCHUOMBI CTCPCOMETPHUU n CICACTBHUA H3 HHUX 1810)51 PCLICHUHA
TCOMETPHUICCKUX 3aaaY,
K.HaCCI/I(l)I/IIII/IpOBaTI) B3aMMHOC PAaCIIOJIOKCHHUC IMPAMBIX B IMPOCTPAHCTBCE,

IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATh MOHATHIMM, CBSI3aHHBIMH C YIJIaMHM B IIPOCTPAHCTBE:MEXAY NIPSIMbIMU B
IPOCTPAHCTBE, MEXY IPSIMON U IJIIOCKOCTBIO;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BUJbI MHOTOTPAHHUKOB (IIpHU3Ma, MHpaMHJa,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo);

KJ1accu(UIIMpPOBaTh MHOTOTPAHHHUKH, BEIOMPAst OCHOBAHMS ISl KIIaCCU(UKAIIIH; CBOOOIHO

ONIEpUPOBATh MOHATHSIMH, CBSI3aHHBIMH C CEYEHHUEM MHOTOTPAaHHHMKOB
IJIOCKOCTBIO;

BBINOJIHATh MapajieNIbHOE, LEHTPAJbHOE M OpPTOrOHAJbHOE IPOEKTUpOBaHME (UIyp Ha
IUIOCKOCTb, BBIITOJIHATH N300paxeHus! PUIyp Ha MJIOCKOCTH;

CTPOUTH CE€UYEHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMHU, BBIMIOJIHATH (BHIHOCHBIE) IJIOCKUE
YepTEekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BU CBEPXY, COOKY, CHU3Y;

BBIUHCIIATH IJIOLIAAM MOBEPXHOCTEH MHOTIOIPAaHHUKOB (MpU3Ma, MHUPaMHAa), T€OMETPHUUYECKHUX
TeJI C MPUMEHEHHEM (HOpMYIT;

CBOOOJHO ONMEpUPOBaTh MOHATHSAMU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OChU IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI;

CBOOOJHO OMNEpPUPOBATH TMOHATHSMM, COOTBETCTBYIOLUIMMM BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH IEUCTBUS HaJl BEKTOPAMU;

pemare 3ajadyd  Ha  JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIIEHWH U HaXOXACHUE
TEOMETPUUECKUX BEJIMYMH, IPUMEHSS HM3BECTHBIE METOJABI NPH PEIIEHUU MAaTEMaTHYECKHX 3aznad
MOBBILIIEHHOT'O ¥ BBICOKOTO YPOBHSI CJIO’KHOCTH;

IIPUMEHATH IIPOCTEUIINE IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO- KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHNH CTEPEOMETPUYECKHX 3a]1a4;

U3BJICKATbh, peoOpa3oBHIBAThH 51 UHTEPIPETUPOBATH UH(POPMALIUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEeICTaBICHHYIO Ha YepTekKax 1 PUCYHKAX;

IIPUMEHATHh TIOJIyYCHHbIC 3HAHUSA HAa NPAKTUKE: CPABHUBATh M AHAJIU3UPOBATH peabHBIC
CUTyallud, IPUMEHATb MH3YyYEHHBIC IIOHATUA B IIPOLIECCE IIOMCKA PEIICHUS MaTeMaTH4EeCKU
cOpMYIHPOBAHHOW TPOOIEMBbI, MOJAEIHPOBATH pEAIbHbIE CHUTYyallMd Ha S3BIKE T'€OMETPHH,
HCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX ITOHATUN U TEOPEM, alrapara
anredpsbl, pelaTh MPaKTUUYECKHUE 3a]a4l,CBI3aHHbIE C HAXOKICHUEM IeOMETPUUYECKIX BEIHUNH;

UMETh TMpe/ACTaBiIeHHs] 00 OCHOBHBIX JTalax pPa3BUTUS TE€OMETPUM KaK COCTaBHOM 4YacTH
dyHaamMeHTa pa3BUTHS TEXHOJIOTHH.



K KoHuy 11 Knacca o6yyarowmmncs HayumTcs:

CBOOOJTHO OIIEpUPOBATH OHSATHSIMH, CBSI3aHHBIMH C [IWIMHAPUICCKOM, KOHNYECKOMH
cepruvecKoil MOBEPXHOCTAMH, OOBSCHITH CIOCOOBI TTOTYYCHHUS;

OTIePHPOBATH IOHATUSMU, CBSI3aHHBIMU C TEJIAMHU BPAIICHUS: IUIHHIPOM, KOHYCOM,chepoii u
Iapom;

pacro3HaBaTh Teja BpalleHus ([HIMHIP, KOHYC, cepa u map) u 00bACHATHCIIOCOOBI
MOJTyYEHUS TEJI BPAILICHUS;

KJ1accu(UIUPOBATh B3aUMHOE PACIOI0XKEeHUE chephl U TUNIOCKOCTH;

BBIYHCIISATh BEIMYMHBI DJIEMEHTOB MHOTOIPAaHHUKOB M TEN BpalleHUs, OOBEMBI M IUIOMIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB W TeJI BpAllEHUS, TEOMETPUYECKUX Tel C MPUMEHEHHEM
bopmyur;

CBOOOJTHO OIEPUPOBATH TOHSATHSMHU, CBS3aHHBIMA C KOMOWHAIMSIMA TEJl BpalleHHUS H
MHOTOT'PDAaHHMKOB: MHOTOTPaHHHWK, BIMCAHHBIA B cQepy M ONHMCAHHBIA OKOJO cdephl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WU TEJIO BPAICHHUS,

BBIYHCIISTH COOTHOIICHHS MEXKIY TUTOIIAIIMU TTOBEPXHOCTEH U 00BEMaMK IMOAO0HBIX TEI;

n300pakaTh HM3y4aeMble (QUIypHI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PHUTYp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI TEI BPALICHHUS;

W3BJICKATD, WHTEPIPETHPOBATH u peoOpa3OBEIBATH nH(OpPMAIIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpPAX, MPEACTABICHHYIO HAa YePTEkKaX U PUCYHKAX;

CBOOOJHO ONEPHUPOBATh IMOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATE OIEPAINK HAJl BEKTOPAMU;

3aJ1aBaTh MIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CHCTEME KOOPAUHAT;

pemars reoMeTpUYecKHe 3aJayd Ha BBIYMCICHHE YIJIOB MEXAY MPSIMBIMA MU THIOCKOCTSMHU,
BBIUMCIICHHE PACCTOSSHMA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, HA MPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/Ia IPU PEIICHNH,

CBOOOJITHO OMEpPUPOBATH TOHSATHUSAMM, CBSI3AHHBIMU C JIBIDKGHHMEM B TPOCTPAHCTBE, 3HATH
CBOMCTRBA JIBUKCHUM;

BBITIOJIHATh M300paXKEHUsI MHOTOTPAHHUKOM W TeJl BpAlICHHs MpU NapajyIeIbHOM IEepeHocCe,
HEHTPaIbHOU CUMMETPHUH, 3€PKATbHON CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOH, mpeoOpa3zoBaHUs
MOI00HS;

CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB W TEJI BpalICHUS: CEYCHHS IIWIMHIApA (MapauiebHO U
MEePIEHANKYIISIPHO OCH), CEYCHUS KOHYca (MapauieTbHOE OCHOBAHHUIO HITPOXO/ISIIEE Yepe3 BEPIINHY),
CEYeHUs 1apa;

WCIONb30BaTh METOAbl IOCTPOCHUSI CEUEHUW: METOJ CJENO0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METO]T TIEPEHOCA CEKYIIEH MTOCKOCTH;

JIOKa3bIBaTh FEOMETPUUECKUE YTBEPKACHUS;

MPUMEHATh  TEOMETpHUYEeCKHe  (akThl  JJIT  pemieHus  CTEPEOMETPHYECKUX  3ajad,
MIPEANOIAraoINX HECKOJIBKO IIaroB pEHIeHWs, €CIU YCJIOBHS TPUMEHEHHS 3a7aHbl B SBHOW M
HEsIBHOH (opme;

pemiaTh 3aJauyd  Ha  JOKA3aTelbCTBO MAaTEMaTHYECKUX OTHOIIEHHMM U  HAaXO0XJIECHUE
F€OMETPUUYECKUX BEJIUYUH;

MPUMEHATH MPOTPAMMHBIE CPEJICTBA U SJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN
CTEPEOMETPUUYECKUX 33]1aY;

MPUMEHSITh TOJYyYCHHBIC 3HAHWS HA TMPAKTUKE: CPaBHUBATh, aHAIM3UPOBAThH W OIICHUBATH
peaibHble CUTYyallMd, MPUMEHATh HW3Y4YEHHBIE MOHSTHUS, TEOPEMBbI, CBOMCTBA B MpOLECCE MOUCKA
pelIeHuss MaTeMaTHdecKu CHOPMYIUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEalbHBIC CUTYaIlUU Ha
SI3bIKE T€OMETPHUH, UCCIIEI0OBATh TOCTPOECHHBIE MOJIEIN C UCIOIb30BAHUEM I€OMETPUUYECKUX MOHATUI



U TeopeM, ammapara anreOpbl, pemarh MPAKTHYECKUEe 3a/ladd, CBSI3aHHBIE C HaXO0XJICHUEM
F€OMETPUUYECKUX BETUYMH;

UMETh TMpe/ACTaBiIeHHs] 00 OCHOBHBIX JTalax pPa3BUTUS T'E€OMETPUM KaK COCTaBHOM 4YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ha3zBanue pa3gena KommuectBo OCHOBHBIE BUJIBI ICSITEIHBHOCTH
OCHOBHOE COJ/IepIKaHue
(TemmI) Kypca JacoB yYamuxcs
BBenenue B crepeoMeTpuio 23 OcCHOBHBIE IPOCTPAHCTBEHHBIC Omnpenensrtsd MI0CKOCTh Kak GUrypy,

buryps.
[lonsATHS cCTEpEeOMETpHH: TOUKA, TIpsMasi,

IUIOCKOCTb, TPOCTPAHCTBO.
OcHoBHBbI€E ITpaBUIIa U300paKEHUS

Ha PUCYHKE INIOCKOCTH, TapalIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka.

[lonsTHs:  TepeceKaromuecss  MIOCKOCTH,
MepeceKaroIuecss npsMas U TUIOCKOCTB;
MOJYIPOCTPAHCTBO.

MHororpaHHUKH, H300pakeHHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00bEKTOB. AKCHOMBI
CTEPEOMETPHUH U NIEPBbIE CIECTBUS U3
HUX.

CriocoObl 3a/1aHUS TIPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUS MPSIMBIX U TIIOCKOCTEH.
Ceuenus. M300paxenue ceueHuit

B KOTOPOH BBINOJHAETCA IIIAHUMETPHUSL.
JenaTtp npocTenire JOru4ecKue BbIBOIbI U3
AKCUOMAaTHKH TUIOCKOCTH.

[IpuBOANTE IPUMEPHI PEATTBHBIX

00BEKTOB, UCATTU3ANNEH KOTOPBIX
SABJIIFOTCA aKCHUOMBI TCOMCTPHHU.

N3yuaTh, IpUMEHATH IPUHLUIIBI
IIOCTPOEHUS CEUECHUH.

Hcnonb30Barh [U1s1 TOCTPOCHUS CEYEHUM
METOJ CIIEZIOB, METOJI BHYTPEHHETO
IIPOEKTUPOBAHMS, METOAIIEPEHOCA CEKYIIEN
IIJIOCKOCTH.

Pemate cTepeoMerpudeckre 3ajaun:Ha
ONpPECIICHUE BU/IA CEUCHUS U HAXOXKICHHUE
€ro IUIOLIAIH.

AKTyanu3upoBaTh GaKkThl U METOIbI
IIAaHUMETPHH, PEICBAHTHBIC TEMC,
MPOBOJUTDH AHAJIIOTUH.

Hcnons30BaTh IIpU pCUICHUU 3a1a1
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MUpaMHJIbl, Ky0a U IPU3Mbl, KOTOPbIE
MPOXOJIAT uepe3 ux peéopa.

N3o06paxenue nepecedeHus
IIOJIyYEHHBIX IUIOCKOCTEH.
PackpanmBanyie HOCTPOSHHBIX CEYCHHI
pa3HBIMU IIBETaMHU.

MeTon crieioB [Tl TIOCTPOSHUS CEUSHUI.
CaoiicTBa niepece4eHnil MpsIMBbIX U
mrockocreit. [loctpoenue ceuenunii B
nupamuie, Kyoe rmo TpéM Toukam Ha
pé6pax. Co3nanue BBIHOCHBIX YEpTEXKEN 1
3aIMCh AroBIIOCTPOCHUSI.

[ToBTOpenue nmnanumerpun. Teopema o
MIPOIOPLIMOHANIbHBIX OTpe3kax. [lonobue
TPEYTOJIbHUKOB.

Teopema Menenas. Pacuéret

B CEUCHMSX HA BBIHOCHBIX YEPTEXKaX.
HcTopus pa3BUTHS ITTAHUMETPUIH
CTepeOMETPUH

ClIeAyIOIIKE MIJIaHUMEeTpUudecKue (pakThiu
METO/IBI:

Teopembr Daneca u

0 IIPONOPLMOHATIBHBIX OTPE3KaX.
Anroput™ JeNeHus oTpe3ka Ha N

paBHBIX yacTed. TeopemaMeHenasl.
PaBHOOGEIpeHHBIN TPEYTOJIbHUK.
PaBHOCTOpOHHUI TPEYTrOJIbHUK.
[IpsAMOYTONIBHBIN TPEYTOJIBHUK.
CBONCTBO cpeiHEN JTMHUU TPEYTOJIbHUKA.

CBoiicTBO 6I/ICCGKTpI/ICBIyFJ'Ia TPEYroJIbHUKaA.

CBOICTBO MEIMAHTPEYT OJIbHUKA.
[Tpu3naku mogo6ust TPEYroJbHUKOB.
[Tosrygats ipeicTaBICHUS 00 OCHOBHBIX
JTanax pa3BUTHS T€OMETPUUKAK COCTaBHOM
yacTH QyHIaMEHTa pa3BUTUS TEXHOJIOTHI

B3auMHoe pacniosioxkeHue
MPSIMBIX B IPOCTPAHCTBE

B3aumHoe pacrosoxeHue npsiMbIX B
npoctpaHcTBe. CKpelBarOIUecs
npsmble. [Ipu3Haky ckpeluBarommxcs
NIPSIMBIX.

[TapamenpHbIe psiMbIe

Knaccudumnupoats B3auMHOE
PaCIIOJIOKECHHUE TPAMBIX

B IPOCTPAHCTBE, UIUTKOCTPUPYS
PUCYHKaMH U IIPUBOJS IPUMEPBIN3
peanbHOU KU3HH.
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B IIpocTpaHcTBe. Teopema

0 CYUIECTBOBAHHMH U €IMHCTBEHHOCTHU
IPSIMOM NapaJIIEIbHOM TaHHON

HPSIMOH, IPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH

Ha JAHHOW MPSIMOIA.

JlemMa 0 mepece4eHnH NapauleIbHbIX
IPSIMBIX IVIOCKOCTBIO. [TapaimensHOCTBTPEX
npsmbix. TeopeMa o TpEX mapasuieIbHbIX
MPSIMBIX.

Teopema 0 CKpeIMBAOIINXCS TPSMBIX.
[TapannenpHOE POEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA TAPAJLIEITHLHOTO
pOoeKTUpoBaHus. M300paxeHne pa3HbIxX
¢buryp B napajuieabHON MPOEKIHH.
[eHnTpanbHas npoeKIus.

VYo ¢ coHanpaBIeHHBIMUA CTOPOHAMU. Y TOJ
MEXY MPSMBIMH.

3aJa4uM Ha JOKa3aTeNbCTBO U
HCCIIE0BAHNE, CBSI3aHHbIC

C PacmoI0KEHUEM MPSIMBIXB
MIPOCTPAHCTBE

Jloka3bIBaTh TEOPEMY

O CYIIECTBOBAaHUU U EIUHCTBEHHOCTH
napajuieibHON MPSAMOM, MPOXOAsIIEH uepes
TOYKY IIPOCTPAHCTBA U HE

JIeXKaIel Ha IPYyTroi mpsiMOit; IEMMYO
MepeceyeHn  MIOCKOCTH ABYMS
napajuieNbHBIMU MPSMBIMU; TEOPEMYO

TpEX MapasuIeIbHBIX MPSMBIX.

Jloka3pIBaTh MPU3HAK

CKPENIUBAIOIINUXCS MPSIMBIX, TEOPEMYO
CKPEIIMBAIOIINUXCS MPSMBIX.

Jloka3pIBaTh TEOPEMY O PAaBEHCTBE YIJIOB C
COHAIpaBJICHHBIMHU cTOpOHaMH.OOBSICHSATS,
YTO Ha3bIBACTCS MapaJlIeIbHBIM U

LEHTPaJIbHBIM

IIPOCKTUPOBAHUEM U KakK  BBINOJHSETCA
POEKTHUpOBaHWE (UTYp HAa  IUIOCKOCTb.
Jloka3plBaTb ~ CBOMCTBAa  INapajljIeIbHOTO
IIPOEKTUPOBAHMS.

N300pakaTh B MapajuieNbHOM MPOEKIUU
pa3Hble TeOMETPUUYECKUE(UTYPBHI.
Pemars crepeoMeTpuueckue 3a1aum Ha
JI0Ka3aTeNIbCTBO U HCCIIEN0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHNUEM TPSIMBIXB
IIPOCTPAHCTBE.
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IIpoBOaNTE HOKA3aTEIbHBIE PACCYKICHUS
IIPU PELICHUU T€OMETPUUECKUX 3a/1aY,
CBA3aHHBIXCO B3aUMHBIM PACIOI0KEHUEM

MPSIMBIX B MIPOCTPAHCTBE.
CpaBHUBaTh, aHATTU3UPOBATH U OLICHUBATh
YTBEPKACHHUS C LIEJIbIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX NTHEKOPPEKTHBIX
pacCyXJIeHUM.

MonenupoBaTh pealibHbIE CUTYaIUH,
CBSI3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, HA SI3bIKE TECOMETPUH.
HccnenoBath NOCTPOSCHHBIE MOCIIHC
UCIOJIb30BaHNEM I€OMETPHUUECKHUX
MOHATHI U TEOpeM, arnapara anreopsl,
U(POBBIX PECYPCOB.

[TonyuaTs npencraBineHue

0 IICHTPAITBHOM MPOEKTUPOBAHUUU 00
HUCTOpHUH paboT MO TEOPUHU

MEePCIEKTUBBI

[TapamienbHOCTB NPSMBIXU
IIJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsATHA: MapamIeTbHOCTh NPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Tpu3Hak napamieIbHOCTH TPSMOM U
m10cKoCTH. CBOMCTBA NAPAIIIEIBHOCTH

Knaccudunuposats B3auMHOE
pacnoaoXeHre NpsMOn 1 TIIIOCKOCTHUB
IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHE PUMEPHI
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IPSIMOM U INIOCKOCTH.

I'eomeTpuueckue 3a1aun

Ha BBIYUCIICHUE U I0KA3aTEJIbCTBO,
CBSI3aHHBIE C IIAPAJLIEIbHOCTBIO
NPSAMBIX U TNIOCKOCTEN B IPOCTPAHCTBE.
ITocTpoeHue ceuenus, IPOXOASILErO Yepes
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
MapaJIETBHOTO IPYTrOd MPSMOM.
Pacuér otHomenumit. [lapamiensHas
IIPOEKILIMSI, IPUMEHEHHE

U1 IOCTPOEHUS CEUeHUH KyOau
napajuleJIenuneaa.

CaolicTBa napajiesenuIea u Ipu3Msl.
[TapannensHbie nnockoctu. Ilpusnaku
MapaJUIEIbHOCTH JIBYX INIOCKOCTEH.
TeopeMa 0 napayenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAAIIECH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TaHHOU IIJIOCKOCTH U
CJIEZICTBHS U3 HEE.

CBolicTBa apalIeNIbHbBIX INIOCKOCTEN:0
MapaJuIeIbHOCTH IPSMBIX [IEPECCUCHUS TIPU
[IEPECCUYCHNUH IBYX IapaJlIeIbHBIX
IUIOCKOCTEH TpeTbeit; 00 oTpes3kax
MapajuIeIbHbIX MPSMBIX, 3aKJIFOUEHHBIX
MEXy NapaIIeIbHbIMUA

U3 peanbHOM Ku3HU. POpMyIMpOBATH
ONPEACIICHUE TTapaJUICIIbHBIX IPSAMON U
IIJIOCKOCTH.

Jloka3pIBaTh MpU3HAK

0 IIapaJuIeIbHOCTU MPSIMOU U
IUIOCKOCTH; CBOMCTBA IapaJuIEIbHOCTU
IIPSIMOM U TUIOCKOCTH.

Pemars cTepeomeTpruyeckue 3a1auu
BBIYMCIICHHS U JI0KA3aTENbCTBO,
CBSI3aHHBIE C IaPAJUIEIBbHOCTHIO

MPSAMBIX U TUIOCKOCTEN B TPOCTPAHCTBE.

Pemarp npaktuyeckue 3anauu

Ha IIOCTPOEHUE CEYCHUI Ha YepTexkax
TETpadpa U NapajuieenuIea.
Pemates cTepeoMeTpudecKue 3a1auu,
CBSA3aHHBIC C IOCTPOCHUEM CEUCHUM
IIJIOCKOCTBIO.

[IpoBONUTE TOTNYECKN KOPPEKTHBIE
JIOKa3aTeNIbHBIC PACCYXKACHUS

[IPHU PELICHUHU T€OMETPUUIECKUX 3a0a4
CBA3aHHBIX C [TAPAJUIEIBbHOCTBIO
IIJIOCKOCTEM.

CpaBHI/IBaTB M aHaJIU3UPOBAaTh
PCAJIbHBIC CUTYyalluH, CBA3aHHBICC
MapaJIEIbHOCTBIO IPSMOMN U
IIJIOCKOCTH B IIPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYMA MapaJlJICJIbHBIMH IIJIOCKOCTAMU

MOACINPOBATE pC€aJIbHBIC CUTYyalllU,
CBA3aHHLIC C TAPAJJICITIBHOCTBIO

HpHMOﬁ U TNIOCKOCTH B ITPOCTPAHCTBEC, HA
SA3BIKC TCOMCTPHUU

[lepneHUKyISIPHOCTD
IIPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

25

[ToBropenue: Teopema [Iudaropana
IJIOCKOCTH, TPUTOHOMETPHS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
rnapajuienenureia. Beraucnenue e
OTPE3KOB B KyO€ U MPSMOYTOJIEHOM
napajuiesienunese.
[leprieHAMKYIAPHOCTD IPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIIIPHOCTH IPSIMOU U
IJIOCKOCTH. Teopema 0 CyleCTBOBaHUHMH
€IMHCTBEHHOCTH INIPSIMOH,
MIPOXOJALIEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYIAPHONK TUIOCKOCTH.
[InockocTy ¥ nepneHANKYISPHBIE UM
npsimast

B MHOTOTpaHHHUKAaX.

[lepnieniuKymsip 1 HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsIpan3
TOUYKH Ha MPIMYIO.

Teopema o Tpéx nepneHAnKyIsIpax
(npsiMast u oOpatHas).

AKTyanu3upoBaTh (PaKThl U METOBI
IJJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAMTDH aHAJIOTHH.

DopMyIMpPOBaTh ONPEICIICHHUSA:
MEPIEHIUKYISIPHBIX NTPSMBIX

B IIPOCTPAHCTBE; OIIPEEICHUE IPSIMOH,
MEPIEHIUKYISIPHON K IUNIOCKOCTH.
Jloka3pIBaTh: IEMMY

O MEPIEeHINKYISPHOCTH IBYX MapaJlIeIbHBIX
MPSAMBIX K TPEThEW NMPSAMOM; TEOPEMBI O CBSI3H
MEXy MTapajuIeIbHOCTBIO MPSAMBIX U UX
MEPIEHIUKYISIPHOCTBIO K IUNIOCKOCTH.
JI0Ka3bIBaTh: TEOPEMY, BBIPAXKAOLIYIO
IIPU3HAK [TEPIIEHIUKYISIPHOCTH IPIMOIHU
IJIOCKOCTH; TEOPEMY

O CYIIECTBOBAHUHU U €JUHCTBEHHOCTH
MIPSIMOM, IPOXOIAIIEN Yepe3 TaHHYIO TOUKY
Y NEPHEHANKYIJIAPHON K JaHHOUIUIOCKOCTH.
N300pakaTh B3aUMHO

MEPIEHIUKYIISIPHBIE TPSMYIO
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Yron Mexay CKpeIuBarOIIMMUCA
npsmMbeIMU. [IouCK nepneHIuKyIsapHbIX
MPSIMBIX C TIOMOLIBIO
MEPIEHIUKYJIAPHBIX TUIOCKOCTEN
OpToronanbHOE IPOEKTUPOBAHUE.
[TocTpoenue ceuenuii Kyoa, MpU3MBI,
IIPaBWIBHON MUPAaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOU NPOEKIUH.
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO
miockocty. [Inockoctucummerpuii B
MHOIOTpaHHHKAaX.

[Ipu3Hak nepneHuKyJIspHOCTH
IIPSIMOM U IIJIOCKOCTH KakK CIIEICTBUE
cummerpun. IIpaBunbHele
MHOTOTpaHHUKHU

Pacué€r paccrostHuii OT TOUKH

10 1ockocTu. CrocoObl OMyCTUTh
MEPIEHIUKYIIAPBL: CAMMETPHUS, CIIBUTTOYKN
I10 MapajuIeIbHON MPSAMOM.

CnBur 1o HenapayuieaIbHOM MPSIMOH,
W3MEHEHUE PACCTOSHUN

U IJIOCKOCTb.

DopMyJIUPOBATH CBOMCTBO

MEPIEeHIUKYIIAPA 10 OTHOUICHUIOK
IIJIOCKOCTH.

[TonyuaTs mpeacTaBieHre O 3HAUCHUU
MEepIeHIUKYIIApa Ul APYTUX 0bIacTeHayKu
(dusuka, aHEPreTHKA, TA3ePHBICTEXHOJIOTHH),
B peaNbHOM KU3HHU (TEXHUKA, OKPYKAoIas
oOcTtaHoBKa). Jloka3pIBaTh YTBEPKIACHHUS,
CBSI3aHHBIEC MPOEKITUEH MPsAMOii Ha
IJIOCKOCTh, HETIEPIEHAUKYIISIPHYIO K ATON
npsimoii.Jloka3pIBaTh TeOpeMy O TPEX
MEPIEeHIUKYIIAPaX U TEOpeMY 00paTHYIO
TeopeMe O TPEX

MEePIEeHIUKYIIApaXx.

[Tonyuats npeacTaBieHue

00 OpPTOrOHaJIbHOM NPOEKTUPOBAHUH.
Jloka3bIBaTh TE€OpPEMY O IPOEKIIUU TOUKH

Ha IIPSMYIO.
Pemare  crepeoMerpuueckue  3a1ayw,
CBA3AaHHBIE C  MEPHEHIUKYISIPHOCTHIO

MPSAMOU U TIIOCKOCTH.
Pemats npukiiagneie 3a1auu,
CBSI3aHHBIE C HAXOXKJICHUEM
F€OMETPUUYECKUX BEITUYHH.
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Pemare  crepeoMeTpuueckue — 3a1aud,
CBA3aHHBIC C IIPUMEHEHHEM TEOPEMBI O
TPEX NEPIEHAUKYIIApax,

HAaXxO0KJICHUEM PAaCCTOSHUN,

IIOCTPOEHUEM ITPOCKLUN.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKACHMUSI C LIEIIBIO BBISIBICHUS
JIOTUYECKHU KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKIECHUM.
AHanu3upoBaTh U MOJEINPOBATbHA

A3BIKE T€OMETPHUH PEAJIbHbBIE

CUTYallH, CBSI3aHHBIC

C MEpIEHAUKYIISPHOCTBIO IPSIMON U
IJIOCKOCTH; UCCIIEN0BATh TOCTPOCHHBIE
MOJEJIH, B TOM YHUCJIE U

C UCITIOJIB30BAHUEM aIIapaTa ajareopsl

VYTriabl U pacCcTOSAHUS

16

IToBTOpEHME: Yyroy Mexay NpAMBbIMUHA
IUIOCKOCTH, TPUTOHOMETPHS

B IIPOU3BOJIBHOM TPEYTOJILHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpenue: yron Mexay
CKPELIUBAIOIIUMHUCS IIPSIMBIMU

B mpocrpaHcTBe. ['eomerpuueckue
METOZABl BBIYUCICHUS yIia MEXIy
IpsAMBIMA B MHOTOTpaHHHKAaX.

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTDH aHAJIOTHH.

DopMyIMpOBaTh ONPEACIICHNE
JIBYTPaHHOTO yTJa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX YIJIOB IByTPAaHHOTO YyIJIA.
KnaccugunupoBars AByrpaHHbIE YTIIBIB
3aBHCHMOCTH OT UX IPalyCHON MepHI.
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JIByrpansbiii yroj. CBONCTBO JUHEHHBIX
YIJI0B IByTPaHHOTO YIJa.
[lepneHIUKyNApHBIE MIIOCKOCTH.
CaolicTBa B3aMMHO NEPIEHANKYISPHBIX
mockoctei. Ilpusnak
MEPIIEHANKYISIPHOCTH TIOCKOCTEM;
TE0-peMa O IIPSIMOM MepeceyeHus ByX
IIJIOCKOCTEMN MEPIIEHANKYIIIPHBIX TPEThEH
IIJIOCKOCTH.

[IpsiMoyrosbHBIN Napaienenunes;Kyo;
U3MEPEHMS, CBOMCTBA

IPSIMOYTOJIBHOTO napajuienenunena. Teopema
0 JUaroHajIu NPSAMOYTOJIbHOTO
HapajuIeJICIUIEa U CICICTBUE U3 HEE.
CrepeoMeTpuuecKre U NPUKIIAIHbIE 33JauH,
CBS3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U TJIOCKOCTH.

[ToBTOpEHME: CKpeLMBaAOIINEC

MpsiMbl€, NapaJijielIbHbIE IUIOCKOCTHB
CTaHJIapTHBIX MHOTOrpaHHukax. [lapa
NapajuIeIbHbIX NIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHIE
MEXIY

CKPEIIMBAIOIIUMUCS IPSIMBIMUB

MIPOCTBIX CUTYAIUSX.

OnyckaHue nepreHIuKyIsIpoB,

dopMyTHpoOBaTh OMPEICTICHNE B3aUMHO
MIEPIEHIUKYIISIPHBIX IUNIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O ITPU3HAKE
MEPIEHINKYIAPHOCTH ABYX
IIOCKOCTEH.

dopMyIHpOBaTh CIIEICTBUE

(U3 mpu3HaKa) O MEPHEHAUKYISIPHOCTH
IUIOCKOCTH,  KOTOpas  MEepHeHIUKYIsSpHa
IpsIMOM, II0 KOTOPOM IEpEeCceKarTcs JBe

INIOCKOCTH, 3T IIOCKOCTSIM.
JI0Ka3bIBaTh YTBEPKIACHUS O €r0

CBOMCTBAX; TEOPEMY U CIICJICTBHE

13 He€ 0 JUAroHaJsX MPSIMOYTOJILHOTO
napajuiejenumesa.

Pemiate cTepeomerpuyeckue 3agaun,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD MPSIMBIX
U TJIOCKOCTEM, UCTIONb3YS
TUTAHUMETPUIECKHe (DaKThl U METO/IBI.
[IpoBOANUTH TOTMUECKH KOPPEKTHBIE
JTOKa3aTeNIbHbIE PACCYKIEHUS TIPH PEIICHUN
T€OMETPUUYECKHX 3a]1aY,

CBA3AaHHLBIX C HepHCHJII/IKYJ'ISIpHOCTI)IO
TIOCKOCTEH.

AHaJ'II/IBI/IpOBaTB 158 MO)IeJ'II/IpOBaTBHa

SI3bIKE€ TEOMETPUU PEAIbHbBIC

CI/ITyaHI/II/I, CBA3AaHHBIC
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BBIYMCIICHUE PACCTOSIHUM OT TOUKUAO
TOYKH; IPSIMOM; TIFIOCKOCTH.
Brrunciienue pacCToSTHUN MEXITY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU

C IIOMOILIBIO NEPIIECHIUKYIISPHOU
IIJIOCKOCTH.

TpéxrpaHHblii yroj, HEpaBEHCTBAIA
TPEXTPAHHBIX YIJIOB.

Teopema [Tudaropa, reopembl
KOCHHYCOB M CHHYCOB

JUTSL TPEXTPAHHOTO yIJia. DJIEMEHTHI
chepuueckoil reoMeTpuu:
reo/1e3M4eCcKre JIMHUHU Ha 3eMJie

C MEPIEeHIUKYIIPHOCTHIO TIPSIMBIX U
IUIOCKOCTEHA.

HccnenoBaTh MOCTPOCHHBIE MOJIEIH,B TOM
YHCJIE U C UCIIOIb30BAHUEM armapara
aJIreOpBhl.

Pemate npukiagHbie 3a1a4H,

CBSI3aHHBIE C HAXO0KICHHEM
F€OM€TpI/I‘ICCKI/IX BCIINYNH

MHororpanHuku

CucremaTu3anus 3HaHUH:
MHOrorpaHHyK | €ro 3J€MEHTBHI.
[Inpamua. Buael nupamu.
[IpaBunbHas nupamua. [puzma.
[Ipsimast 1 HaKJIOHHAATIPU3MBI.
[IpaBunbHasa npusma.llpsamoit
napajuieJenunesn,

MPSIMOYTOJIbHBIN Napayienenumne], Kyo.
Brinmyxkiible MHOTOrpaHHUKH. Teopema
Oiinepa. [IpaBriibHBIE M TOTYIIPABUIIBHBIE
MHOTOTpaHHUKHU

PaGorats c yueOHHKOM: 3a/1aBaTh
BONIPOCHI, JeJIaTh 3aMEYaHHSI,

KOMMEHTApHH.
AHanu3upoBaTh peuIeHUE 3a0auH.
PucoBath BBITYKIIbIE MHOTOTPAHHUKHC
3aJJaHHBIMU CBOMCTBAMM; BOCCTAaHABIINBATh
0oOIINH BU

BBIITYKJIOT'O MHOTOIPaHHUKA IO IBYMETO
MIPOEKIUSM.

Jloka3bIBaTh CBOMCTBA BBITYKIIOTO
MHOT'OT'paHHUKA.

PucoBath BbIMyKJIbIE MHOTOTPAHHUKH
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C pPa3HOU 3MIIEPOBOM XapaKTEPUCTUKOM;
UCCIIEI0BaTh BO3MOKHOCTH TOTY4EHUS
pe3ynbTaTa Ipy BapbUPOBAHUM IaHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIBHBIX
MHoOrorpaHHukoB. [InaHupoBaTh nocrpoexnue
IIPaBUJIbHBIX MHOI'OI'PAaHHUKOB Ha
MOBEPXHOCTAX JIPYTUX NPAaBUIIbHBIX
MHOTI'OI'PaHHHKOB

BexkTops! B ipocTpaHCcTBE

12

[TonsiTue BekTOpa Ha MJIOCKOCTUH B
MPOCTPAHCTBE.

CyMMa U pa3HOCTb BEKTOPOB, IPABUIIO
Mapajie’enuIie1a, YMHOKEHUE BEKTOpaHa
YUCII0, PA3JI0KEHUE BEKTOPA

1o 06a3ucy TpE€x BEKTOPOB, HE JICIKAITUXB
OJTHOH IIJIOCKOCTH.

CkansipHoe Mpou3BE/ICHNE, BEIYUCICHHUE
yrila MeXay BEKTOpaMUB IIPOCTPAHCTBE.

[Ipocreiimme 3axauu ¢ BEKTOpaMu

AKTyanu3upoBath (paKTbl U METO/IbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTDH aHAJIOTHH.

OnepupoBarh NOHATUAMU: BEKTOPHA
IJIOCKOCTH U B IPOCTPAHCTBE;
KOMIUIaHapHble BEKTOpHL. [IpuBoauTh
pUMephl PU3NUECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh NpaBUJIa BBIITOJTHEHHUS
JNEUCTBUM CII0KEHUS U BBIYUTAHUS
BEKTOPOB, YMHOXEHHS BEKTOpa

Ha YHUCIIO.

Jloka3pIBaTh IpU3HAK KOMIUTAHAPHOCTUTPEX
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3IOKEHUH
J000T0 BEKTOpa MO TPEM JTaHHBIM
HEKOMIUIAHapHBIM BEKTOPAM
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[ToBTOpeHnue, 06061IeHNE 1 ) O06o01aro1ee NOBTOPEHUE NOHATUIH Pemarpb crepeoMeTpuueckue 3ajauMHa

CHCTEMAaTH3alus 3HaHUI METOJIOB Kypca reOMETpUU JI0KA3aTeJIbCTBO MATEMATUUECKUX
10 knacca, cucreMaTu3anus 3HaHUH. OTHOIIICHUH, HaXOXKACHUE
Ucropus pa3BuTusi CTEpeOMETPUN KaKHAYKH r€OMETPUUYECKHUX BEJIMYUH (JIJIUH, YIJIOB,
1 €€ POJIb B PaA3BUTHH COBPEMEHHBIX miomasei, oobEMOB).
WH)XEHEPHBIX U Hcnonb30Bath npu penieHuN
KOMITHIOTEPHBIX TEXHOJIOTUI CTEPEOMETPUUECCKUX 3a]1a4

TUTAHUMETPUYECKHe (DaKThl U METO/IBI.
IIpoBONUTE JIOTHYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYXKACHUS

IIpU pCUHICHUH CTCPCOMETPUUCCKUX U
IJIAHUMETPUYECKUX 3a7a4.

CpaBHUBATh U aHAJIU3UPOBATH PEAJIbHBIE
CUTYALIUH U BBISIBJISITH BOBMOXKHOCTbH €€
MOJIETIUPOBAHMS HAsI3bIKE TEOMETPHUU.
MozaenupoBaTh peajJbHYI0 CUTYyalUIO Ha
SI3bIKE TEOMETPHUH U UCCIEN0BATH
[IOCTPOEHHBIE MOJIENH, B TOM YUCJIIE U C
MCIOJIb30BaHUEM allfapara ajareopsl.
Hcnonb30BaTh KOMIBIOTEPHBIE IPOTrPAMMBbI
IIpY PELIEHUH 3a1a4.

[Tony4aTs npeacraBiaeHuEe O TEOMETPUUKAK O
Pa3BUBAIOILEICS HAYKE, UCCIEAYIOLEH
OKpY>Karoluii Mup,

CBSI3aHHOM C peaJbHbIMU O0BEKTaMH,




[IOMOTAIOIIIEH PEIINTH peaIbHbIC
KU3HEHHBIE CUTYallUU O POJIU
CTEpEOMETPUU B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOIUH.
CpaBHUBaTh U aHATTU3UPOBATH
YTBEPKJICHHUS C LIEJIbIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.

HccnenoBath IMOCTPOCHHBIC MOACIIN.

Hcnonp3oBats mudpoBEIe pecypeh

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

102
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11 KJIACC

HaszBanue paznena KonnuectBo OcHOBHBIE BUJIBI JICATEILHOCTH
OcHoBHOE cofiepKaHKe
(Tembl) Kypca JacoB yYaIuxcs
AHanuTHueckas reoMeTpHusl 15 IloBTOpEeHHE: KOOPAMHATHI BEKTOpa Ha AKTyanu3upoBaTh (HaKThl U METO/IBI

IIJIOCKOCTH U B IPOCTPAHCTBE,
CKaJIpHOE  MPOM3BEICHHUE  BEKTOPOB,
BBIUMCIICHHE yIja MEXIy BEKTOpaMU B
MIPOCTPAHCTBE. VYpaBHeHue psIMOii,
MPOXOASAIICH uepe3 JBE TOUKH.

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHUE TIOCKOCTU B OTPE3KaxX.
BexkropHoe npousseneHue. JInnenHoie
HEpaBEHCTBA, JINHEUHOE
MIpOrpaMMHUpPOBAHUE.

AHaIUTUYECKUE METOJIbI pacuéTa yria
MEXy IPSIMBIMH | TUIOCKOCTSIMUB
MHOrorpaHHukax. @opmyna
paccTOsIHUS OT TOYKH /10 INIOCKOCTUB
KOOpJMHATAX.

Haxoxxzenue paccTossHUM OT TOYKH [0
IJIOCKOCTH B KyO0e M  MpaBUIBLHOU
MUpaMuU/Ie

MJIAHUMETPHUH, PEJICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHU.

CBomUTh JEUCTBHUS C BEKTOpaMHU K
aHAJOTMYHBIM  JIEHCTBMSAM C HUX
KOOPAMHATAMM.

BcnoMHUTE onipeiesieHne CKaJISIpHOTO
YMHOKEHHMS U €70 CBOMCTBA.
BpIauciisITh ¢ MOMOIIBIO CKAISIPHOTO
YMHOKEHHUS IJIMHBI BEKTOPOB, YIJIbI
MEX]ly HUMH, YCTAaHABIMBAaTh
MIEPIICHIUKYIISIPHOCTh BEKTOPOB.
BriBoAUTE ypaBHEHHE INIOCKOCTH U
dbopMyy paccTOSTHUS OT TOYKU

JIO TNIOCKOCTH.

Pemars 3agaun, coyeras
KOOPAWHATHBIA U BEKTOPHBI METO/IBI.
[IpoBOIUTH JIOTUYECKH KOPPEKTHBIE
JIOKA3aTeIbHbIE PACCYXKICHUS

IIPU PEILIEHUU TEOMETPUUECKUX 3a1auHA
IIPUMEHEHNE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.
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AHanM3upoBaTh U MOJEIUPOBATH HA
SI3BIKE TEOMETPUU PEAbHBIC CUTYAIIHH,
CBSI3aHHBIC BEKTOPaMHU HKOOPIHMHATAMH.
HccnenoBaTh NOCTPOCHHBIC MOJICIIH,B TOM
YHCIIe U C UCTIOJIB30BAaHUEM armapara
anreopswl.

Hcnonp3oBaTh KOMIBIOTEPHBIE
IPOTPaMMBEI.

3HAKOMUTBHCS C UCTOPUEH Pa3BUTHS
MaTeMaTHKU

[ToBTOpeHue, 060061mIeHNE 1
cucTeMaTu3alus 3HaHUI

15

Ceuenus MHOT'OI'paHHUKOB: CTAHJAAPTHBIC
MHOI'OTpaHHUKH, METOACIICIOB,
CTaHAAPTHEBIC INIOCKOCTH, IEPCCCUCHUA
NpsAMBIX U II0cKocTel. [1apanienbHpie
NPsAMBIE U IIOCKOCTU: TIapaJIIEIIbHBIE
CEYEHUsI, paCU€T OTHOLLUECHUH, YIIIbl MEXIY
CKpPELIMBAIOIIUMUCS TIPSIMBIMU.
[IepnienauKynsIpHBbIE NIPSMBIE U
IUIOCKOCTU: CTAHAAPTHHIE Iaphbl
MEPIICHAUKYIISPHBIX IIJIOCKOCTEN U
IpsAMBIX, CAMMETPHUH MHOTOTPaHHUKOB,
Teopema O TPEX

NEpINCHAUKYIIAPAaX, BEBIYUCICHUS NJINH

CtpouTth ceveHus.

Pemats crepeoMerpuueckue 3a1aurHa
JI0Ka3aTeNIbCTBO MaTEMaTUYECKUX
OTHOIIEHUH, HAX0XKIEHUE
TreOMETPUUECKUX BETMYUH (JJIUH, YTIIOB,
riomaaei, o0bEMOB).

Hcnonws30Bath npu pemieHnn
CTEepEOMETPUYECKUX 3a/1a4
IJIaHUMETpUYecKre (HaKThl U METOJIBI.
[IpoBoaUTH TOTHYECKU KOPPEKTHBIE
JT0Ka3aTeNbHbIE PACCYKIACHUS

IIPU PELIEHUH CTEPEOMETPUUECKUX
3azad.

CpaBHUBaTh U aHAIU3UPOBATh
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B MHOrorpanHukax. [losropenue:

IIJIOIIA I MHOTOYTOJIbHUKOB,

(hopMyYITBIIIS TUIOIIA/ICH,
COOOPaKEHHATIONO0USI.

[momanu  cedeHM  MHOTOTPaHHHUKOB:
IUIOMIAI  TOBEPXHOCTEH, pa3pe3aHusl Ha
4acTH, COOOpaKEHHUS MO00Us

PCATIBHBIC CUTYAallH U BBISBIIATH
BO3MOKHOCTb €€ MOJICIIMPOBAHUHA

A3bIKE T€OMETPUH.

MogenupoBaTh pealbHy0 CUTYalHIO Ha
SI3BIKE T€OMETPUH U UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIU, B TOM YHCJIE U C
UCTIOJIb30BAHUEM aIlliapaTa ajareOpsbl.
Hcnonp30BaTh KOMIBIOTEPHBIE IIPOIPAMMBI
IPU pEIICHNH 3a]a4

O06bEM MHOTOTpaHHHKA

17

O06BeéM Tena. O6BEM IPSIMOYTOIBHOTO
napajenenunena. 3axaduu

00 yaBOoeHHH Ky0a, 0 KBaapaTypekyoa;
O TPUCEKINH yTJIa.
CrepeomeTrpuyeckue 3a1a4H,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO NTapaljiesienuIe/a.
[TpuknaaHble 3312491, CBSI3aHHBIEC
BBIUHCIIEHHEM 00bEMa
MPSMOYTOJIEHOTO TTapalyIeNIeHIe 1a.
OO0BEM npsMON TIPU3MBI.
CrepeomeTrpuueckue 3ajauu,
CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB
npsiMoit mpusmel. [IpuknagHeie 3a1aun,
CBsI3aHHBIE C 00BEMOM

MIPSIMOM TIPU3MBI.

CBoOOHO  omepUpoBaTh  MOHATHIMU:
00BéM Tema, O00BEM MPSIMOYTOJIBLHOTO
napaenenurnesa.

@opMynMpoBaTH  OCHOBHBIE  CBOMCTBA
00BEMOB.

JloxassiBaTh TEOpEMY 00 00BEME
IPSIMOYTOJIHOTO MapaJlieenuIesa,
CJIEJICTBUS U3 HEE.

Pa3pe3ars MHOTOrpaHHHKY,
HepeKyabIBaTh YaCTH.

Pemats crepeomeTpuueckue 3aauu,
CBSI3aHHBIE C BBIYHMCIIEHUEM 00bEMa
IPSMOYTOJILHOTO Mapajuiesenumnesna,
IPU3MBI.

CpaBHHBATh ¥ aHATM3UPOBATH
YTBEPKICHHS C IENBIO BBISBICHHS
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Brruncnenmne 065EMOB Te

C MIOMOIIIBIO OMPENIETIEHHOTO
nHaTerpana. O0bEM HAKJIOHHOU
MIPU3MBI, TUPAMUJIBL.

®opmyna 00bEMa MUPaMUIbIL.
OTtHomeHne 00HEMOB MUPAMHJIC
OOIINM YTIIOM.

CrepeoMeTpuueckue 3a7auu,
CBSI3aHHBIC C 00BEMaMU HAKIIOHHOM
MIPU3MBI, TUPAMUJIBL.

[IpukanHblie 3a1a4u M0 TEME
«O0BEMBI TEN», CBA3aHHBIE C 00BEMOM
HaKJIOHHOUW MPU3MBbI, TUPAMU/IBI.
[Ipumenenne o0bEMOB. Beruncinenue
paccTosiHUSA 10 MIOCKOCTH

JIOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHUI.
AHanu3upoBaTh U MOJEIUPOBATHHA
SI3bIKE TEOMETPUU PEAIbHBIC

CUTYaIlH, CBSI3aHHBIC C 00BEMOM
IPSIMOYTOJILHOTO MapaJiIesIeuIe1a,
MPU3MBI, TUPAMUJIBI.

HccnenoBaTh MOCTPOSHHBIE MOJIETH,B TOM
YHUCJIE U C UCTIOB30BAHUEM arlrapara
anreopsol.

BbIBOAUTH OCHOBHYIO HHTETPAIbHYIO
dbopMyiy 1Sl BBIYUCIIEHUS 00BEMOB TEII.
Joka3piBaTh TeopeMy 00 o00BEmMe
HAKJIOHHOM TpU3MBI Ha TpUMEpe
TPEYTOJIbHOW MPU3MBI U

JUJISL TPOU3BOJIBHOM MPU3MBI.

Jloka3biBaTh TEOpEMy: 00 00BEME MUPaAMUIBI,
bopMyITHUpPOBAThH CIEACTBUSAN3 HEE: O0BEM
yceuéHHoM nupamubl. BeiBoauts popmyny
JUTSl BBIYKUCTIEHUS 00bEMOB yCEUEHHOM
UPaMUJIbI

Tena BpameHus

24

Hunuanpuueckas MTOBEPXHOCTb,
obpasyrommue ATUHAPUIECKOU
MTOBEPXHOCTH.

CB00OTHO ONIEPUPOBATH MTOHATUSIMHU:
OUIMHAPHUYCCKAsA MOBEPXHOCTh, HUJIIMHIP.
N3ygath criocoOsl
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unuuap. Hpsmoii kpyroBou

numHAp. Inomans nosepxHoctu
LUJIUHAPA.

Konnueckas moBepxHOCTh, 00pa3yromye
KoHu4eckoi nosepxHoctu. Konyc. Ceuenune
KOHYCAIlJIOCKOCTBI0, ITapaJIEIIbHON
IIJIOCKOCTH OCHOBAHMS. Y CEUEHHBIN
KoHyc. M300pakeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomans 60kOBOM NOBEPXHOCTH U
IIOJIHOM IOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1a4n

Ha JI0Ka3aTeIbCTBO M  BBIYUCIICHHE,

HNOCTPOCHHUEM  CEUCHUI  IMJIMHIpA,
KOHYCa.

[TpuxnagHeie 3a7a4m, CBI3aHHBIEC
IWIUHIPOM.

Cdepa u map.

Ilepeceuenue cdepsl u mapa

¢ mockocTero. Kacanue mapa u

ctepsl MII0CKOCThI0. Bua u
n300pakeHue mapa.

VYpaBuenue chepsl. [nomans chepsr neé
yacTei.

Cummetpus cepsl u mmapa.

IIOJIy4EHUS LUIMHAPUIECKON

IOBEPXHOCTH, LIMIIUHAPA.

N300pakaTh LMIMHAP U €r0 CEUEHUS
IJIOCKOCTBIO.

CB0060IHO ONIEpUPOBATH MOHATUSMHU:
KOHUYECKasi [IOBEPXHOCTb, KOHYC,
yceuéHHBII KoHnyc. M3ydath crnoco0sl
II0JIy4EHUsI KOHUYECKOM IIOBEPXHOCTH,
KOHYycCa.

N3006paxaTh KOHYC U €0 CEYEeHHUsI
IUIOCKOCTBIO, POXOASIIEH Yepe3 0Ch,U
IUIOCKOCTBIO, IIEPIEHAUKYIIAPHON

K OCH.

BoBoguth  opMysbl s BBIYMCICHMS
OOKOBOW W TIONHON TOBEPXHOCTEH TeI
BpaileHus. Pemars

CTEPEOMETPUYECKHE 3aJa4H, CBSI3aHHBIEC
TE€JaMU BpaIleHUs, HaX0XKICHUEM IO 1
OOKOBOH M MOJIHON NOBEPXHOCTH,
MMOCTPOEHUEM CEUCHUH.

Wcnonb30Bath Mpu pelieHny 3aaau
IUTAHUMETpUYEcKHEe (PaKThl U METOIBI.
CpaBHUBaTh U aHAJIM3UPOBATH
YTBEPKACHUSI C LIENBIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKIECHUM.
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CrepeomeTpuueckue 3a1auu

Ha JI0Ka3aTeIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO CEepoit U MapoM,
IIOCTPOEHUEM UX CEUCHUH

IJIOCKOCTBIO.

[IpuknanHele 3a1a4u, CBSI3aHHBIECO
cdepoii 1 mapom.

[loBTOpEHME: OKPYKHOCTBH Ha
TUIOCKOCTH, BBIYUCIICHHS B

OKPY’XKHOCTH, CTaHJapTHBIE

nosoous.

Paznuunbie KoMOMHAIIMY TET BpaIICHUS U
MHOTOTPaHHUKOB. 3afauu no Teme «Tena u
MTOBEPXHOCTUBPAILICHUS

AHanu3upoBaTh U MOJICTHPOBATHHA

SI3BIKE TEOMETPUHU PEaTbHBIC

CHUTYaIlUH, CBSI3aHHBIC C KOHYCOMU
IWIAHIPOM.

HccnenoBaTh NOCTPOCHHBIC MOJICIIH,B TOM
YHCIIe U C UCTIOJIB30BAaHUEM arapara
anreopsl

AKTyanu3upoBaTh GaKThl © METOIbI
IUIAHUMETPHH, PEIICBAHTHBIC TEME,
MIPOBOJIMTH AHAJIOTHH.

CB00OHO OnIEepUpPOBATH MOHATUAMU: cepa
¥ [ap, HeHTp, paanyc, tuameTpcdepsl U
mrapa.

HccnenoBaTh B3aMMHOE pactionokeHuecqepsl
U TUIOCKOCTH.

DopMyIUpOBaATH OMpeIeTICHIE
KacaTeJbHOM TIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOICTBE U
NPU3HAKEe KacaTeIbHOM IIOCKOCTH.
BoeiBoauTh hopmyity asist BEIUKMCICHUS
wionaau cepsl yepes paanyc chepsi.
Pemrate crepeomerpudeckne 3aaaum,
CBsi3aHHBIE cO chepoit U mapom,
HaxO0>KJICHUEM IUTONIaiu chephl U €€ yacTeu,
MTOCTPOCHUEM CceueHUl cephiu 1mapa.
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AHaIM3UpOBaTh U MOAETHPOBATHHA
A3BbIKE TEOMETPHUH pealibHbIC

CUTYallH, CBSI3aHHBIE C IIAPOM U
ctepoii.

Pemats npoctele 3a1aun, B KOTOPBIX
GUrypupyroT KOMOMHAITMH TEJ BPAILICHHS
¥ MHOTOTPAHHUKOB.

Wcnonb30Bath mpu pelieHnu 3ajaad,
CBSI3aHHBIX CO c(epoil U mapom,
TUTAHUMETPUYCCKHE (DAKTH M METO/IBI.
Pemats crepeomerpuueckue 3aiauu,
CBSI3aHHBIC C TEJIAMH BpAIICHUS,
MOCTPOCHUEM CEUEHU TeJ BpallleHus,C
KOMOHMHAIUSIMH TE€J BpaIlleHHs U
MHOTOTPaHHHUKOB.

[TpoBOIUTH TOTHYECKH KOPPEKTHBIC
JI0Ka3aTeNbHbIE PACCYKIACHUS

MIPU PEIICHUN TEOMETPHUUECKUX 3a/1a4,
CBSI3aHHBIX C IEPIIECHINKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOAECIUPOBATH HA
SI3BIKE TEOMETPUH PeaTbHBIC CHUTYAIIHH,
CBSI3aHHBIE C MHOTOTPaHHUKAMH.
HccnenoBate NOCTPOCHHBIE MOJEIHN,B TOM
YHCIIe ¥ ¢ UCTIOJIb30BaHUEM armapara
anredpsl




[Tiomam moBepXHOCTUH
00BEMBI KPYTJIBIX T

O6béM mmmHpa. Teopema

00 00BEéMe TPAMOTO HJIUHIPA.
ITmomany OOKOBOU U ITOJIHON
MOBEPXHOCTU LIUJIUHIPA.

Brruncnenmne 065EMOB Te

C IOMOUIBIO ONPEIEIIEHHOTO
unterpana. O6bEM KoHyca.

ITmomaay GOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckue 3a7auu,
CBSI3aHHBIE C BBIYUCIIEHHEM 00HEMOB
UWJINH]IpA, KOHYCA.

[Ipuxnanueie 3agaun o Teme «OO0bEMBIN
IUTONIAX TOBEPXHOCTEN TEII.

O0bEM 1mIapa u MapoBOTO CEKTOPA.
Teopema 00 00wéMe tapa. [Tnomans
cdepsl.

CrepeomeTpHuueckue 3a1auu,
CBSI3aHHBIE C BBIYHMCIEHHEM 00BEMOB I1apa,
[1apOBOT'0 CETMEHTA, IIIaPOBOTOCEKTOPA.
[IpukitagHble 3aaa4u 110 TEME

«O0BEMBI TEM», CBA3AHHbBIE

¢ 00bEMOM I1apa U MJIOLIAAbI0 Cephl.
COOTHOIIEHUS MKy TUIOMIAIIMHU
MMOBEPXHOCTEH U 00BEMaMHU MOJOOHBIX

CB00OHO OTEPUPOBATH MOHATUSAME: 00BEM
Tea, IO MIOBEPXHOCTH.
dopMmynupoBaTh ~ OCHOBHBIE  CBOMCTBa
00BEMOB.

Jloka3bIBaTh TeOpEMBbI: 00 00BEME
IUIMHAPA; 00 00hEME KOHYCA.

BbIBoUTH (hOpMYJIBI TSI BRIYUCIICHUS
00BbéMa yce4€HHOIo KOHYyca.

HccnenoBate NOCTPOCHHBIE MOJEIHN,B TOM
YKCIIC U C UCTIOJIB30BAHKUEM alllapara
anreopsol.

3HaTh BO3MOYKHOCTH PEIICHUS 33]a4 Ha
IIOCTPOEHUE LIUPKYJIEM U JIMHEHKOH,0
KJIACCUYECKHUX HEPa3pelIMMbIX 3a7adax.
CB000OIHO OnIEepUPOBATh MOHATHIMMU:
IIapOBOM CErMEHT, IIApOBOU CIIOH, IIAPOBOM
CEKTOP, OCHOBAHUE U BBICOTACETMEHTA,
OCHOBAHWE ¥ BBICOTA IIAPOBOTO CIIOA.
BreiBoUTE (hOpMYITBI 1711 HAX 0K ICHUS
00BEMOB IIAPOBOTO CETMEHTA, IIAPOBOTO
ceKTopa, momiaau chepsel. Jloka3piBaTh
TeopemMy 00 00bEMe mapa.Pemarts
CTepeOMEeTpUYECKHE 3a1a4H, CBA3aHHBIC C
00BEMOM 111apa, IapOBOTO
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TeN.

[Tono6HbIe Tena B IpOCTPAHCTBE.
N3menenue o0bEMa npu mogo0uu.
CrepeomeTpHuuecKue 3a1auu,

CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOBTEN U
IJI0IIAeH TOBEPXHOCTEN

CErMEeHTa, IapOBOr0 CEKTOPa,
TUTOMIAIBI0 C(heph.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKACHHUSI C IIEITBIO BHISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3upoOBaTh U MOJICIIUPOBATHHA
SI3BIKE TEOMETPHUU peaTbHBIC
CUTYaIllH, CBSI3aHHBIE C 00bEMOM
nrapa, mapoBOT0 CETMEHTA, MapOBOTO
CETMEHTA, TUIOIAIBIO CEPHI.
CB0001HO OnIEpUPOBATh IOHATHEM:
1o1I00HbIE TeIa B IPOCTPAHCTBE.
Brraucisate 00bEMBI TEIT ¢ TOMOIIBIO
OIIPEACIIEHHOIO HHTETpAaa.

Pemats crepeoMeTprueckue 3a1aum,
CBSI3aHHBIE C COOTHOIICHUSAMHU MEXKIY
IUTOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOI0OHBIX TEJl.

[TpoBOIUTH TOTHYECKH KOPPEKTHBIC
J0Ka3aTeNbHbBIE PACCYKICHHS

IIPH PEIICHUN TEOMETPUYSCKHX 3a/1a4,
CBSI3aHHBIX C BBHIYHUCIICHHEM 00BEMOB TEll C
MIOMOIIIBIO ONPEAETEHHOTO HHTETPAIA,
HAXO0XJICHUEM COOTHOIIEHUS MEXKTY
TUTOMIA/ISIMU
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MOBEPXHOCTEH U 00BEMaMHU TTOTOOHBIXTEI.

AHaJII/ISI/IpOBaTB U MOJCINPOBATbHA
A3BIKC TCOMETPUHN PCATIBHBIC
CuTyaluu, CBA3aHHBIC C 00BEMaMU U
IMOBCPXHOCTAMMU TCII,

Ha 10Ka3aTcCJIbCTBO U HA HAXOXIACHUC
TCOMCTPUUCCKUX BCIINYNH

JBrxeHus

JiBuxenust npocrpancTsa. OToOpaskeHus.
JIBvokeHust 1 paBeHCTBO Guryp. Oomue
CBOMCTBAABHMKEHUN. BUABI NBMKEHUH:
napajuIeNbHBINA IEPEHOC, IEHTPaTbHAS
CUMMETpHS, 3epKaJIbHAsI CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM.

IIpeoOpaszoBanus noxodus. [Ipsmas uchepa
Oiinepa.

I'eomeTpuueckue 3amaun Ha

MPUMEHEHHE JIBIKCHUS

[IpumensaTs  mpaBuiia  BBINOJHEHUS
JNEHCTBUM  CIIOXKEHUS U BBIYUTAHUSA
BEKTOPOB, YMHOXXEHHSI BEKTOpa

Ha YUCJIO NIPU PEUICHUH 3a]1a4.
HaxoauTs KoOpnHaTHI BEKTOpa

B JJAaHHOM 0a3nce U CTPOUTH BEKTOPIIO
€ro KOOpIMHATaM.

BcenoMHuTh Onpeienenne cKaispHoro
YMHOKEHHMS U €70 CBOMCTBA.
BbruncisaTe ¢ NOMOLIBIO CKAJISIPHOTO
YMHOXEHUS IJIMHBI BEKTOPOB, YIJIbI
MEXy HUMH, yCTaHABINBAaTh
MEePIEeHIUKYISIPHOCT BEKTOPOB.
AHanu3upoBaTh U MOJIETUPOBATHHA
A3bIKE TEOMETPUHU pPealibHbIE

CUTYalluH, CBSI3aHHBIE C (PU3NUECKUMHU
BEKTOPHBIMU BEIMYMHAMH.
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KM cronb30BatTh MpH peICHUHN 33134,
CBSI3aHHBIX C BEKTOPAMU

B [IPOCTPAHCTBE, IJITAHUMETPUICCKUE
(baKThl ¥ METO/IBI.

CB0060IHO OnIEpUPOBATH MOHATUSIMHU:
0TOOpakeHHE MPOCTPAHCTBA Ha cedsl,
JIBU)KEHUE MPOCTPAHCTBA; ICHTPAIbHAS,
oceBasi ¥ 3epKajbHas CHMMETPHH,
napajuIeNIbHbINA IEPEHOC;PAaBEHCTBO U
nonobue puryp.

Jloka3bIBaTh YTBEPIKICHHS O TOM, YTO
[EHTpaJIbHAasl, OCEeBasl M 3epKaIbHas
CUMMETPUH, IAPAILIEIBHBIN [TEPEHOC
SIBJISTFOTCSI IBYKCHUSMU. BBITOHATH
npeoOpa3oBaHUs TOI00US.
OnepupoBaTh MOHATUSIMHU: TIpsiMasi ucepa
Ditnepa.

Pemrats reomMeTpudeckue 3a1aunc
UCTIOJIb30BaHUEM JIBIKEHUH.
Hcnonp30BaTh MpH pemieHn 3a/1a9
JIBUKCHHSI IIPOCTPAHCTBA U UX CBOWMCTBA

[ToBTOpeHmE, 0600IIEHNE U
CUCTEeMaTH3aIHsl 3SHAaHUHA

17

O6o0061maro1iee TOBTOPEHHUE MOHATHH 1
METOJIOB Kypca reOMEeTpUH
10-11 ximaccoB, cuCTEMAaTHU3ALIMS

Pemats CTCPCOMECTPHUYCCKUEC 3aladyu Ha
J0Ka3aTCJIbCTBO MAaTEMATHYCCKUX
OTHOI.HCHHfI, HaxXO0XJICHUC
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3HAHUH.

Hctopust pa3BUTHS CTEPECOMETPUU KaAKHAYKH
U €€ poJib B PA3BUTUH COBPEMEHHBIX
I/IH)KeHepHBIX nu

KOMITIBIOTCPHBIX TEXHOJIOT ni

FeOMETPUUYECKUX BEJIUYUH (IUIHH,
YTJI0B, TUIOMIAaIeH, 00BEMOB).
Hcnonp30BaTh npu pelieHnn
CTEPEOMETPUYECKUX 3a/1a4
IUTAaHUMETPHUECKUE (DAKTHI

U METOJIBI.

[IpoBOAUTH JTOTHYECKH KOPPEKTHBIE
JTOKa3aTEeNbHbBIE PACCYHKICHHUS

IIPU PELIEHUH CTEPEOMETPUUYECKUXH
IUTAHUMETPUYECKUX 3a/1a4.
CpaBHMBATh ¥ aHAIU3UPOBATH
pealibHbIe CUTYalluH U BBISBIISTH
BO3MOXKHOCTH €€ MOJICTUPOBAHUSHA
SI3BIKE TEOMETPHH.

MonenupoBarh peanbHyI0 CUTyallnIOHA
A3bIKE TEOMETPHUU U UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENH, B TOM YHCJIE U C
MCIIOJIb30BaHUEM arrapaTa anreOpsl.
Hcnonb30BaTh KOMIIBIOTEPHBIE TPOIPAMMBI
npu pemeHnu 3aaad. [lomyqars
IPEJICTaBICHUE O TEOMETPUUKAK O
Pa3BHUBAIOIICICS HAYKE, UCCIEAYIOIIEH
OKPY’KarOIIAA MUP,

CBSI3aHHOM C peaJbHbIMU O0BEKTaMHU,
NIOMOTAOIIEH PELINTD pPeaIbHbIE
YKU3HEHHBIE CUTYallUU O PO
CTEepEOMETPUU B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX HKOMIIBIOTEPHBIX
TEXHOJIOTHI

35



KPUTEPUHN n HOPMbI OLEHUBAHUSA 3HAHUMA,
YMEHHNU U HABBIKOB YYAIIIUXCHA

Kpurepun onieHuBaHusl YCTHBIX OTBETOB

OTBeT OLICHUBAETCH OTMETKOM «5», eCJIH 00YUAIOIIHIC
1) MOJIHOCTBIO PACKPBLI COJIEP)KAHKE MaTephaia B 00beMe, MPEIyCMOTPSHHOM MPOrpaMMOi U

y4eOHUKOM;

2) W3NOXWMI MaTepHal TPAMOTHBIM  S3BIKOM, TOYHO HCIIOJNB3Ysl MaTeMaTH4ecKylo
TEPMHHOJIOTHIO U CHMBOJIMKY, B OIIPEAEICHHON JIOTHUECKOH 1OCIeJ0BaTeIbHOCTH;

3) npaBWIILHO BBIMOJIHUI PUCYHKH, YEPTEKH, rpadUKU, COMYTCTBYIOLINE OTBETY;

4) mokasan yMeHHe WUTIOCTPUPOBATH TEOPHUI0O KOHKPETHBIMU MPUMEPaMH, TIPUMEHSITh B HOBOU
CUTYaIlH NIPY BBIIOJIHEHUH TIPAKTHYECKOTO 3aaHus;

5) 1OpOAEMOHCTPUpPOBal  YCBOGHHE paHEe M3YYCHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(OPMHPOBAHHOCTH M YCTOHYMBOCTD UCIIOJIB3YEMBIX ITPH OTBETE YMEHHUI U HaBHIKOB;

6) oTBEYaAJl CAaMOCTOSTENBHO, 0€3 HaBOASILUX BOIIPOCOB YUUTEIS.

Bo3moxxHb!l 1-2 HETOYHOCTH TPH OCBEUIEHWH BTOPOCTENEHHBIX BOIPOCOB WIIM B BBIKJIAJIKAX,

KOTOPBIC YUCHHUK JICTKO UCIPABUII IIOCJIC 3aMCUAHUS YUUTCIIA.

OTBeT OLIEHMBAETCS 0TMETKOM «4», C€CJIM _VIOBJETBOPAECT B OCHOBHOM Tpeﬁonam/mM Ha
OIIEHKY «5», HO IIPH 3TOM MMeEET OJIHH M3 HEI0YETOB:
1) B MU3JIOKCHUHN JONMYHICHLI HeOOoIbIINE npoGenH, HC HMCKa3sWuBIIHMC MATCMATHYCCKOC

COJIepKaHUE OTBETA;

2) momymieHsl 1-2 HemodeTa MpU OCBEIICHHH OCHOBHOTO COZAEP)KaHUSI OTBETA, MCIIPABICHHBIC
II0CJIE 3aMEYaHUs yUUTEIs,

3) nomy1ieHsl omuoKa win 6osee ABYX HEJJOUETOB IIPU OCBELIEHUH BTOPOCTENEHHBIX BOIPOCOB

HJIM B BBIKJIAAKAX, JICTKO UCIIPABJIICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

OTBeT OLIEHUBAETCS OTMETKOM «3», eciIu:
1) Hemo’MHO PacKphITO COACpKaHWE Marepuaina (CoAep)KaHHWe H3J0KEeHO (parMeHTapHO, HE

BCerja  IOCIEA0BaTeNbHO), HO  TIOKa3aHO  o0llee  MOHMMaHHWE  Bompoca U
MIPOAEMOHCTPUPOBAHBI YMEHHUS], JOCTATOYHBIE JUIS JAIBbHEUILIETO YCBOEHUS IPOrPaMMBbI;

2) UMENUCh 3aTPyIHEHUS] UIIW JIOMYIICHBI OMUOKH B OMPEIEICHUN TMOHSATUH, UCTIOIb30BAHUHI
MaTeMaTUYECKON TEPMUHOJIOTHH, YEPTEKaxX, BBIKIIAKaX, UICIIPABICHHBIE MOCIIE HECKOJIBKUX
HaBOJISIIIIMX BOIIPOCOB YUUTEIIS,

3) yY4EHHMK HE CHpaBWICS C TPUMEHEHHEM TEOPHH B HOBOW CHUTYyallMd TIPU BBITOJHCHUH

MPAKTUYCCKOI'O 3a/IaHN, HO BBIITOJIHUJI 00s13aTeNnbHOE 3aaHuc.

OTBeT O1IeHNBAETCS OTMETKOM «2», eCJIN:
1) HE packpwITO cofiep)aHue YIeOHOTO MaTepualia;




2) oOHapyX€HO HE3HAHWE WJIM HE MOHMMAaHHUE YYCHHKOM OOJbIICH WM HamboJsiee Ba)KHOM
4acTH y4eOHOTro MaTepuaa;

3) AOIMYUICHBI OIJ_II/I6KI/I B OIPCACICHUU TIIOHATHA, IPU HCIOJb30BaAHUU MaTeMaTHYEeCKOU
TEPMUHOJIOTHH, B PHUCYHKaX, YepTeKax WM Tpadukax, B BBIKJIAIKaX, KOTOpPbIE HE

HCITPABJICHBI ITOCJIC HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA.

Kpurepun oueHuBaHue MUCbMEHHBIX padoT
OneHka nucbMeHHbIX KOHMPOILHBIX pabom 00yHJarOIINXCS.

OtMeTKa «5» cTaBUTCS, €CIU:
1) paborta BBIIOJIHEHA TOJIHOCTHIO;
2) B JIOTHYECKHUX PACCYXICHHUSX U OOOCHOBAHUU PEUICHHUS HET MPOOEIIOB U OLIMOOK;
3) B peIICHUM HET MaTeMAaTHYeCKHUX OIIMOOK (BO3MOXKHA OIHA HETOYHOCTH, OMHKCKA, HE
SIBIISIIOIIASACS CJICACTBUEM HE3HAHUS MM HETOHUMAHMsI y9eOHOTO MaTepuana).

OTMeTKAa «4» CTABUTCS, €CJIM:

1) pabota BBIMOJIHEHA TTOJHOCTHIO, HO 0OOCHOBAHHSI IIATOB PEIICHUS HEIOCTATOUHBI (ECITH
YMEHHE 000CHOBBIBATh PACCYKICHUS HE SBJUIOCH CIICIUATBLHBIM 00BEKTOM IPOBEPKH);

2) JomylieHa OJHA - JBC OIIMOKK WM JBa-TPH HEJOYETa B BBIKJIAJKAX, PHUCYHKaX,
yeprexax wiv rpadukax (eciau 3TH BUILI padOTHI HE SBISLIUCH CIIEITUAIBHBIM 00BEKTOM
MIPOBEPKH ).

OTMeTKa «3» CTABUTCH, €CJIN:
JIOTyIIeHbl Ooyiee ABYX OMIMOOK WM Oojiee TpeX HEAOYETOB B BBIKJIAJIKAX,

qepTeiKax HIN rpa(bHKaX, HO o6yqa}0mp1171c;1 BJIaACCT 00s13aTeIbHBIMHU YMCHUSMHU I10

IIPOBEPSIEMON TEME.

OTMeTKa «2)» CTABUTCSH, €CJIM:
JIOTYILIEHbI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIIUe, YTO O0yJYaIoOUIUiics He BIaaeeT

00s13aTeNbHBIMU YMCHUSMU I10 JTaHHOM TeMe B IMOJIHOM Mepe.

OTMeTKka «1» CTaBUTCH, €CJIN:
paboTa mokasayia moJIHOEe OTCYTCTBHE Y OOyUaromerocs: 00s3aTenbHbIX 3HAHUHA U

YMEHMM 1O NIpOBEpseMONW TeMe WIM 3HayuTeNbHAs YacThb paOOThl BBHINOJIHEHA HE

CaMOCTOATCIIBHO.

O0mas kiaaccnpukanus ommo0K
[Tpu ouileHKe 3HAHUMN, YMEHHI U HaBBIKOB OOYYArOIIMXCS CIEAYEeT YUYUTHIBATh BCE OMIMOKU

(rpyOble u HETpyObI€) U HETOUETHI.

I'pyOLIMM CUHTAIOTCH OIIHOKM:
> HC3HAHUC OHpe)IeJ'IeHI/IH OCHOBHBIX HOHSITPIfI, 3aKOHOB, HpaBI/IH, OCHOBHBIX HOJ'IO)KCHI/IfI
TEOpHUH, He3HAHUE (POPMYJ, OOIIECTIPUHATHIX CHMBOJIOB 0003HAUYECHU BEJMYWH, €IMHHUIL
nux I/ISMepeHI/Iﬂ;
HE3HaHWE HAMMEHOBAaHUH €IMHUIl U3MEPEHHS;
HEYMEHUE BBIJICIIUTH B OTBETE IJIaBHOE;
HGYMGHI/IC HpI/IMeHHTL 3HaHUA, aJIFOpI/ITMI:I JUTA peH_ICHI/Iﬂ 3aJa4,
HEYMEHUE JIeNIaTh BBIBOJIBI 1 0000IIECHNS,
HEYMEHHE YUTaTh U CTPOUTH I'paduKy;

VVVVYY



HCYMCHUC IMOJIL30BAaTHCA NICPBOUCTOYHUKAMU, y‘-IeGHI/IKOM U CIIpaBOYHUKAMMU,
MOTePsl KOPHS UIIK COXPAaHEHUE MOCTOPOHHETO KOPHS;

oTOpaceiBaHue 0€3 0OBSICHEHUN OJTHOTO U3 HHX;

pPaBHO3HAYHBIC UM OILIHOKH;

BbIYUCIIUTCIIBHBIC OIJ_II/I6KI/I, €CJIN OHU HC SBJIAKOTCA OHHCKOﬁ;

JIOTMYECKUE OIUOKH.

T VVVVYVY

=

erpyobiM OIIMOKAM CJIeyeT OTHECTH:

HETOYHOCTH (POPMYIIMPOBOK, OIIPECIICHU, TOHATUN, TEOPUI, BEI3BAaHHAS HEMOIHOTON
OXBaTa OCHOBHBIX IIPU3HAKOB ONPEIEIIIEMOT0 MOHIATHS WX 3aMEHON OHOTO - ABYX U3
9TUX MPU3HAKOB BTOPOCTEIICHHBIMY;

HETOYHOCTb I'paduka;

HEpaUMOHAIBHBIA METO, PELICHUS 3a/1a4d WIM HEJOCTATOYHO IIPOJYMAHHBIN IIJIaH
oTBeTa (HapyleHHE JOIUKH, IOJMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH );

» HepalMoHaJIbHBIE METOIbI paOOTHI CO CIIPABOYHON M JPYTOM JTUTEPaTypoii;

» HEYMEHHUE peliaTh 3a/1a4H, BBIOIHATH 33/I1aHUs B 0OIIIEM BUJIE.

A\
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Henoueramu siBJISIIOTCH:
» HepalMoHaJbHbIC IPUEMBI BEIYUCICHUH U PeoOpa3oOBaHU;
» HEOpeKHOE BBHITIOJHEHUE 3aIHICeH, YepTEexKeH, CXeM, TpaprKOB.
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