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MHOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus siBNIsI€TCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHETO OOILIErO
oOpa3oBaHMs, TaK KaK oOO0eCrneYMBaeT BO3MOXHOCTb H3yY€HUs JUCLHUIUIUH
€CTECTBEHHO-HAYYHON HANpaBIE€HHOCTH M MPEAMETOB TyMaHUTAPHOIO IMKIIA.
[TockoabKy TOrMYECKOE MBIIITIEHUE, (POPMUPYEMOE PU U3YYEHUH 00yHaroIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
LENOYKH JIOTHYECKUX YTBEPKICHNUN NIPU PEIIEHUH F€OMETPUY ECKUX 3a/1a4, YMEHHE
BBIIBUTATb W OINPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO MCIOJIb3YIOTCS MPHU
pEIIeHNH 3a/]a4 €CTECTBEHHO-HAYUHOTO 1IMKJIa, B YaCTHOCTU (DU3UYECKUX 3a/1a4.

[lenb ocBOeHUs TTporpaMMbl yueOHOTO Kypca «I['eomeTpus» Ha yriyoaéHHOM
YpOBHE — pa3BUTHE UHINBUAYAJIbHBIX CIIOCOOHOCTEH 00YUaIOUIUXCs IPU U3YYEHUN
reOMETpPUH, KaK COCTaBJsolIel mpeaMeTHoW oOmactu «Marematuka u
UH(pOpMaTUKa» yepe3 00ecreyeHue BO3MOKHOCTH IPUOOPETEHMSI M UCII0JIb30BAHUS
6omee TIIyOOKHX TeOMETPUUECKUX 3HAHUIM U ACUCTBUM, CIICIU(UIHBIX T€OMETPHUH,
¥ HEOOXOAUMBIX JUISl YCIIEHITHOTO IPO(EeCCHOHAIBHOTO 00pa30BaHus, CBI3aHHOTO C
HCIIOJIb30BAaHUEM MATEMATHUKH.

[IpuoputeTHBIMU 3alayaMu Kypca TE€OMETpHHM Ha YIiIyOJEHHOM YpOBHE,
PacCIIMPSIOLIMMH U yCUINBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

paclIMpeHre NPeICTaBIECHUS O TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYpbI U
(opMupOBaHHE OCO3HAHHUS B3aUMOCBS3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TMPEJICTAaBIECHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIINX MAaTeMAaTHYECKUX MOJENAX, MO3BOJISIONIMX ONKMCHIBATH W HU3y4aTh
Pa3HbIE SBJICHUS OKPYKAIOLEro MUpa, 3HAHUE NOHITUIHOTO ammapara o pasaeiy
«CrepeoMeTpus» yueOHOr0 Kypca reOMETpHUU;

dbopMupoBaHHE  YMEHHS ~ BIAaJeTh  OCHOBHBIMM  TOHATUAMH O
IPOCTPAHCTBEHHBIX (PUIrypaX M HX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
GopMysn U yMEHHE UX NPHUMEHATb, YMEHMs JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI PEUICHHUS 3a/1a4;

(opMHpOBaHKE YMEHHUS PACIIO3HABATh HAa YEPTEXkKax, MOAEIAX U B pPEaTbHOM
MHUpPE MHOTOTPDAaHHUKH U Tela BpalleHUs, KOHCTPYUPOBATH TIE€OMETPUYECKHUE
MOJEIN;

dbopMHpOBaHHEe TMOHWMAHUSA BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHUS
MaTeMaTUYeCKUX TEOpHuil, (OPMHUPOBAHUE MOHUMAHUSA POJIU AKCHOMATHKU IPHU
IIPOBEICHUU PACCYKICHU;

(dbopmHpoBaHWE yMEHUS BIaJAETh METOJaMU JOKAa3aTeNbCTB U aJTOPUTMOB
peLIeHus, YMEHHUS UX IPUMEHSTh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKIEHUS B X0J1€
pPELIECHUs] CTEPEOMETPUYECKUX 3a7a4 W 3a1a4 C NPAKTUYECKUM COJIEpPKAHHEM,
dopMmHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB MNP



000CHOBaHMU MaTEMaTHUYECKUX YTBEPKACHUN U POJIM aKCHOMATHKHU B MIPOBEICHUU
JEAYKTUBHBIX PACCy KJICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTYyaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00ydJarouuxcsi, Mo3HaBaTeIbHOW aKTUBHOCTHU, MCCIIEIOBATEIHCKUX
YMEHHH, KpUTUYHOCTH MBIIIJICHUS, UHTEpEca K U3yUYEHHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHATIBHOM TPaMOTHOCTH, PEIIEBAHTHOM T€OMETPUH:
YMEHHUS paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TMOHSATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX CUTYyaIMsIX W MPU U3YUECHUU JPYTUX
y4eOHbIX MPEAMETOB, TPOSIBICHUSA 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJENMPOBAHUS PEATBHBIX CUTYAlMi, HCCIIEIOBAHUS IOCTPOEHHBIX MOJENEH,
UHTEPIPETALNU MTOJTYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COJIEpKATEIbHBIMU JIMHUAMHU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustorcsi:  «lIpsiMble W TUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KoOpAMHATHL B
MIPOCTPAHCTBEY, «/|BUKEHNUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHSTUSMIY, PEJIEBAHTHBIMU T€OMETPHUH Ha YIIyOJIEHHOM ypoBHE 0OyueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJIEP>KATEIbHBIM JUHUSAM Y4EOHOro Kypca, a
(opMupOBaHHE JIOTUYECKUX YMEHUH pacmpeaensercss He TOJbKO IO
COJIepKATEIbHBIM JIMHUSAM, HO U 1O rojgam oOydenus. Coaep:kaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraM ocBoeHus dDesnepanbHOil paboueit
IporpamMMbl, pacnpeleiaeéHHbIM MO TojaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIMIUAIBHBIM BOIPOCAM 00yYaromuecs
oOpamagiuch HEOAHOKPAaTHO. OTO  TO3BOJSET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHATHSIMHU M HaBbIKAMU IMOCIIEI0BATEIBHO U MOCTYNATENbHO, C
COOII0/ICHNEeM TPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00ydYaromMXCcs, paciupsis U yriayOmsis
e€, o0pa3ysi mpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexona k U3y4EHHIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3garb ycioBua nana  guddepeHunanuu  00ydeHHs,  MOCTPOCHHUS
WHANBUAYAIbHBIX 00pa30BaTeNbHBIX MPOTpamMM, OOECIeYuTh YIIIyOIEHHOE
U3y4YEHUE TEOMETPHUU KaK COCTaBIISAONIEH yueOHoro npenmera «MaTemaTukay;

MOATOTOBUTh OOYYAIOMIMXCS K TMPOJOJIKEHUIO H3YYEHUS MAaTEeMaTUKU C
y4éTtoM BbIOOpa Oyaymiei mpodeccuu, obOecreunBas MPEEMCTBEHHOCTh MEXIY
001IKMM U TTPOPECCHOHATBLHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yrIyOlNEHHOM YpPOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Hezenio), B 11 xmacce — 102
yaca (3 yaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCT,
npoctpancTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUSA U3 HUX.

B3anMHOE pacnoyiokEeHHWe TMpsMBbIX B MPOCTPAHCTBE: INEPECEKAIOIINECH,
napajulelibHble M CKpeluBaromuecss npsimble. [Ipu3Haku CKpenuBaroniuxcs
npsMbIX. [[apamienbHOCTh MPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: MapaJlIeIbHbIC
IIPsIMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTD TPEX NPSIMBIX, MAPATIIEIIBHOCTD MPSIMOU
U 1iockocTH. [lapaiienbHoe M LIEHTpaJbHOE NPOEKTUPOBAHHUE, H300pakeHUE
¢uryp. OCHOBHBIE CBONCTBa MAPAJIEIBHOTO MNPOEKTHUpoBaHUs. M300paxeHue
buryp B mapauienbHOM MPOEKIUHU. YTJIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOI
MEXAY NPSIMBIMH B IPOCTPAHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajulesIbHbIE
IJIOCKOCTH, CBOMCTBA napasieIbHbIX IUIOCKOCTEMN. [Ipocrenmue
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajJap, Mapauielenumne],
MMOCTPOCHUE CEUYCHUU.

[leprieHIUKYNSAPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHANKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPALIEIbHBIE W IEPIEHIUKYJISIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpeMa O IPSAMOU
NIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OproroHansHo€ IIPOEKTUPOBAHUE.
IleprieHaMKYISAp YU HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT MPSMOM J10 THIOCKOCTH, MPOEKIUs (PUTYPHI Ha TUIOCKOCTh. [leprneHIuKyasspHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHIMKYISPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
NEPIICHIUKYJISpaXx.

Yriel B NPOCTPAHCTBE: yrojl MEXAY NPSMOM M IUIOCKOCTBIO, JBYTPAHHBIN
yroJl, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHBI U MHOIOTPAHHBIC YIJIBL.
CBolicTBa IUIOCKUX YIJIOB MHOIOTPaHHOTO yriia. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCHHYCOB M CUHYCOB JJIsl TPEXTPAHHOTIO YIJa.

MHororpaHHuKu

Buapsl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npu3Ma, npsiMasl 1 HaKJIOHHAsl PU3MBbI, OOKOBAasi U MOJIHAS MOBEPXHOCTh MPU3MBL.
[Tapautenenunen, MpsAMOYTOJIBHBINA apaUIENEUIIE] U ero cBolicTBa. KpaTyaiimme
MyTH Ha TOBEPXHOCTHM MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopeMma [ludaropa. Ilupamuaa: N-yronapHasi nupamMujia, NpaBUiIbHAs U yCceuEHHAs
nupamuabel. CBoiicTBa péObep W OOKOBBIX TIpaHEll MpaBWIBHOW NUpPaMUIBbI.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPAaBWIbHAs NpU3Ma W NPABWIbHAS IMHPaMUJA,



MpaBUJIbHASA TPEYTOJIbHAS TMpaMuUa U IPaBWIbHBIN TeTpa’ap, KyO. [Ipeacrasienue
O IPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’p, JOAEKAdP U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaiu, YIJIbL
[Inomane OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTH MPSIMOU MPU3MBI,
IUTOIAIhb OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsMOM pu3Mbl. [ nomaam
OOKOBOM TMOBEPXHOCTHM M TMOBEPXHOCTH MPaBUJIBHOM NUPAMHUJIBI, TEOpeMa o
IJIOIIAIM YCEUEHHOW TUPAMUBI.

CuMmmeTpruss B NPOCTPAHCTBE. OIJIEMEHTbI CHUMMETPUH  INPAaBHIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOTOTPAHHUKE: CHMMETPUS
napajulejienunesa, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETPHUS NPABUILHOMN
NAPaMUIBL.

BekTOophI M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOTO
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIC, COHAIIPABIEHHBIE W IMPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOpAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXCHHE BEKTOpa Ha
yucino. CBoMCTBa CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOpA HA YUCIIO.
[lonsaTHE KOMIUTaHapHBIE BEKTOPBI. [IpUM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapannenenumnena. Teopema O pas3IoKEHUM BEKTOpAa 10  TPEM
HEKOMIUIAaHApHBIM  BekTopam. lIpsamoyrompHas  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopamuaTtel BekTopa. CBsi3pb MEXIQy KOOpAMHAaTaMU BEKTOpa M
KOOPAMHATaMHM TOYEK. YTOJd Mekay BekTopamu. CKaasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesia Bpamenus

[ToHsTHS: UIMHAPUYECKAss TMOBEPXHOCTb, KOHWYECKash TOBEPXHOCTb,
chepudeckas TOBEPXHOCTh, oOOpasywmue TmoBepxHOcTe. Tema BparmieHwus:
UTUHAP, KOHYC, YCEUEHHBIN KOHYC, chepa, map. BzaumHoe pacronoxenue cheps
U IJIOCKOCTH, KacaTenbHas IIIOCKOCTh K cdepe. M3o00paxkeHne Ten BpalleHus Ha
mnockoctu. Pa3BépTka nununapa u konyca. Cummerpus cepsl U mapa.

O6béM. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bBEME
MPSMOYTOJIPHOTO Tapayuienenunena u ciaeActBus u3 He€. OO0béM mpsiMoil U
HaKJIOHHOMW MPU3MBI, MWIKMHAPA, MUPpaMUAbl U KoHyca. OOBbEM Iapa U 11apoBOTO
CErMEHTA.

KomOunanuu Tten BpaiieHuss ¥ MHOTOrpaHHUKOB. [lpu3ma, BhnucaHHas B
UWINHAP, ONHMCAaHHAas oOKojio muiauHapa. Ilepecedyenne cdepbl U 1mapa ¢
miockocThio. Kacanuwe mapa u cdepsl miockocTeio. [loHSITHE MHOTrOrpaHHUKa,
OTMMCAHHOTO OKoJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHHUK WU TEJO
BpallEHUS.



[Tnomane MOBEPXHOCTH NMWIMHAPA, KOHYycCa, TUIOMAab cepbl U e€ JacTei.
[Tono6bue B mnpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH MMOBEPXHOCTEH
nono0HeIx ¢uryp. IlpeoOpazoBanue mnogobOusi, romoTeTus. Pemienue 3amau Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHre ceueHnii MHOTOTPAHHHUKOB M TEJ BPAIIECHUS: CEUEHUS LIWIMHAPA
(mapaJuieIbHO W TMEPHEHAMKYISPHO OCH), CEUCHHUS KOHyca (IapasuiesibHbIC
OCHOBaHMIO M MPOXOJIAIINE Yepe3 BEPIINHY), CEYEHHUS I1apa, METOIbI MOCTPOCHUS
CEUYEHUI: METOJI CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH TITIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B ipocTpancTBe. Onepainu HaJl BEKTopaMu. BekTopHOe yMHOXKEHUE
BeKTOpoB. (CBOHCTBA BEKTOPHOTro yMHOXeHus. IIpsimoyronbHas cucrema
KoopauHaT B mpoctpancTBe. KoopauHatel BekTopa. PasnmoskeHue BeKTOpa IO
6a3ucy. KoopamHaTHO-BEKTOPHBIA METO/I IIPU PELICHUU T€OMETPUUYECKUX 3a/1ay.

J/IBMKeHUS B IPOCTPAHCTBE

JBwxenus mpoctpanctBa. OtoOpaxkeHus. [[BuKeHUS W PaBEHCTBO GUTYP.
OOGmue cBoicTBa JBWKEHWH. BuIbl JIBWXKEHUN: TapauIeIbHBIM IEpPEeHOC,
LIEHTpaJIbHAsi CUMMETPHUS, 3€pKalbHAsg CHUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [Ipsimas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xnanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaOIIEToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO 00I111eCTBa, TPEJCTABICHHE O MATEMAaTHUYECKUX
OCHOBaX (YHKIIMOHUPOBAHUSI PANIMYHBIX CTPYKTYp, SIBICHHUH, TPOIEIYP
rpaxaaHcKoro  oOmiectBa  (BBIOOPBI,  OMPOCBI W JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
(GyHKITUSAMH ¥ HA3HAYCHUEM;

2) maTpuoOTHYECKOEe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HUICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJBI,
UCIIOJIb30BAaHUE ATUX JOCTXKEHMM B JAPYIUX HayKax, TEXHOJIOTHsX, chepax
SKOHOMUKUY,;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHUE JYXOBHBIX LIEHHOCTEH pOCCHUUCKOTO Hapoja, chopMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TMOBEJCHUS, CBA3AHHOIO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIUBOTO Oy IyIIEro;

4) acreTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHNUH, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnuTaHue:

chOPMHUPOBAHHOCTh YMEHHUS MPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTO M 6€30MacHOTo 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 37I0pOBBIO (370pOBOE IMUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHUH U
OTHbIXa, peryispHas (U3n4ecKass aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTBIO;

6) TpyioBOE BOCTIMTAHME:

TOTOBHOCTh K TPYJy, OCO3HAHHME IIEHHOCTH TPYAOIOOUs, HHTEpeC K
pasnuuHbiM  cepam  MPOGECCHOHATBHONW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKECHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oymymieii mpodeccMd W pPeau30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIaHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO M



caMOOOpa30BaHUI0 Ha MPOTSIKEHUH BCEU MKU3HU, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH NMPAKTUUECKUX 3a]]a4 MaTeMaTUYECKON HalpaBJIeHHOCTH;

7) 3K0JIOTHYECKOE BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTh  AKOJIOTUYECKOW  KyJbTypbl, TOHUMAHHUE BIIMSHUS
COI[MAJIbHO-?KOHOMHYECKUX IMPOIECCOB HA COCTOSIHUE MPUPOJHONW U COLUATLHON
Cpelibl, 0CO3HAHUE MI00ANTBHOIO XapaKTepa 3KOJOTHYECKUX MPo0OJIeM, OpUEHTALUS
HAa TPUMEHECHHE MaTEMAaTHYEeCKUX 3HAHUN MJIs peuieHus 3aJad B 00JacTu
OKpY> Karollel cpebl, MUIAHUPOBAHUE TOCTYNKOB M OLIEHKH HUX BO3MOKHBIX
MOCJIEJICTBUM JUTSl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKU M OOILIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKOU
HayKH Kak cepbl YeTOBEYECKOH NEITEILHOCTH, STAMOB €€ PAa3BUTHS M 3HAUUMOCTH
JUIS Pa3BUTHUSl IUBWIN3ALMY, OBJIAJICHUE SI3bIKOM MATEMATHUKA U MAaTEMaTUYECKOU
KYJIbTYpPOH KaK CpeICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO
Y UCCIIE0BATENBCKYIO JEATEIbHOCTh MHANBUTyaIbHO U B TPYIIIIE.

LlesieBble OPHEHTHPHI BOCIUTAHUS HA YPOBHE CPeIHEro 001ero oopa3oBaHus

Fpamz[aHCKoe BOCIITUTAaHHC

OCO03HaHHO BBIPAXKAIOIIMK CBOK POCCUMCKYIO TPaXKIAHCKYHO NPHUHAIECKHOCTD
(MIEHTUYHOCTD ) B MOJIUKYJIBTYPHOM, MHOTOHAIIMOHAJIbHOM "
MHOTOKOH()ECCHOHATLHOM POCCUHUCKOM 00I11eCTBE, B MUPOBOM COOOIIECTBE.
Co3Haronuii cBo€ €IMHCTBO C HapoJoM PoccuM Kak HMCTOYHMKOM BJIACTH U
CyOBEKTOM ThICAUYETIETHEH POCCUIMCKON TOCyAapCTBEHHOCTH, ¢ Poccuiickum
roCyapCTBOM, OTBETCTBEHHOCTh 3a €0 Pa3BUTHE B HACTOSIIEM M OyayIieM Ha
OCHOBE MCTOPUYECKOTO IPOCBELICHUS, C(HOPMUPOBAHHOIO  POCCUICKOTO
HAlMOHAJIBHOTO HCTOPUYECKOTO CO3HAHMUS.

[IposiBnsitomuii TOTOBHOCTH K 3ammTe POomWHBI, CIIOCOOHBIN apryMEHTHPOBAHHO
OTCTamBaTh CYBEPEHUTET M JOCTOMHCTBO Hapoja Poccum u Poccuiickoro
rocyJ1apCTBa, COXPAHATH U 3alMIIATh HCTOPUYECKYIO MPABILY .
OpueHTUPOBAHHBI Ha AKTUBHOE TIPAKJAHCKOE YYAaCTHE HAa OCHOBE YBaXKECHUS
3aKOHA W MPABOIOPSIKA, IPAB U CBOOO COTPAXKAaH.

OCO3HaHHO U JEATENbHO BBIpAXKAIOIIUNA HEMPUSATHE 000 TUCKPUMUHALIMM 110
COLIMAJIBHBIM, HALIMOHAIBHBIM, PACOBBIM, PETUTHO3HBIM NPU3HAKAM, IPOSIBICHUAN
AKCTPEMHU3MA, TEPPOPU3MA, KOPPYMILIMH, AaHTUTOCYJAPCTBEHHOM e TEIBHOCTH.




OO0mamaromuii OMBITOM TPAKIAHCKON COIMAIBHO 3HAYUMOW ACATEIBHOCTH (B
YYEHUYECKOM CaMOYIIPABICHUH, BOJIOHTEPCKOM JBH)KEHUHU, SKOJIOTUYECKHX,
BOEHHO-TIATPUOTUYECKUX U JIP. 00BETUHEHUSIX, aKIIHIX, IPOrpamMmax).

HanI/IOTI/I‘-IGCKOC BOCIIMTAaHHC

Brlpaxkaromuii  CBOX0O  HAaIMOHAJIBHYI0, OJTHHYECKYI0  IPHUHAIJIEKHOCTD,
IPUBEPKEHHOCTh K POJHON KyJIbTYpe, JTH0O0Bb K CBOEMY HapO/Iy.

Co3HaromMii NpUYACTHOCTh K MHOTOHAIMOHAIIbHOMY Hapoay Poccuiickon
®enepanun, Poccuiickomy OTE4ECTBY, pOCCUUCKYIO KYJIBTYPHYIO HIECHTHYHOCTb.
[IposBisAtOIMUNA [EATENBPHOE LEHHOCTHOE OTHOLIEHHE K MCTOPUYECKOMY H
KyJIbTYPHOMY HacJIEUI0 CBOEro M JApyrux Haponos Poccuum, tpagunusm,
IIpa3HUKaM, IAMATHUKAM HapOJO0B, IPOXKUBAIOIINX B POJHOU cTpaHe - Poccun.
[IposiBrsromuii yBaXxeHHUE K COOTEUECTBEHHUKAM, IPOKUBAIOLINM 3a PyOEKoM,
MOJEPKUBAOIINM MX IPAaBa, 3aIIUTY MUX MHTEPECOB B COXPAHEHUU POCCUMCKOU
KYJbTYPHOU UACHTUYHOCTH.

JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE

[IposiBnsiromnii  MPUBEPHKEHHOCTh  TPAAULIMOHHBIM  TYXOBHO-HPABCTBEHHBIM
LICHHOCTSIM, KYyJbType€ HapoaoB Poccunm ¢ ydeToM MHMPOBO33PEHUYECKOTO,
HAI[MOHAIBLHOTO, PEJIMTHO3HOTO CaMOOIIPEACICHU.

JIeUCTBYIOIMI W OIICHMBAIOIINN CBOE€ MOBEICHUE U MOCTYIKH, MOBEACHUE U
NOCTYIIKH JPYTHX JIOAEH C MO3HUIUN TPAJUIMOHHBIX POCCHUMCKHX JyXOBHO-
HPABCTBEHHBIX LEHHOCTEHW M HOPM C OCO3HAHUEM IOCIEIACTBUM IOCTYIKOB,
JEATENBHO BBIPAXKAIOIINNA HENPUATUE AHTUTYMAHHBIX U ACOUHAIBHBIX TTOCTYIIKOB,
MOBEACHUS, IPOTUBOPEYAIIMX STUM IIEHHOCTSIM.

[IposiBrsromuii yBakeHHE K KU3HU M JOCTOMHCTBY Ka)/JIOTO YelOBeKa, CBOOOIE
MHPOBO33PEHUYECKOTO BbIOOpAa W  CaMOONpeAeNeHnus, K MPeICTaBUTEISAM
PA3IUYHBIX 3THUYECKUX TPYIIN, PEIUruid HapoJoB Poccuu, ux HalMOHAILHOMY
JOCTOMHCTBY ¥ PEJIMTHO3HBIM  YYBCTBAM C  Y4YE€TOM  COOJIIOJICHUS
KOHCTUTYITMOHHBIX TIPAaB ¥ CBOOOI BCEX TPaXKIaH.

[TonuMaromuii W JEATENBbHO BBIPAXKAKOIIWN [EHHOCTh MEXKPEIUTHO3ZHOTO,
MEKHAIIMOHAIBHOTO COTJIacHsl JIrojiel, HapoaoB B Poccum, crnocoOHBIM BECTH
JIUAJIOT C JIFOAbMU Pa3HbIX HAIMOHAIBHOCTEW, PEIMTMO3HOM NMPHUHAIJICKHOCTH,
HaXOJUTh OOIIME IENIN U COTPYAHUYATH JJISI UX JTOCTHUKEHUS.

OpHUEHTHPOBAHHBIA Ha CO3J]JaHME YCTOMYMBOM CEMbM Ha OCHOBE POCCHUCKHUX
TPaIUIIMOHHBIX CEMEHHBIX IIEHHOCTEH; MIOHMMaHUs Opaka KaK COr3a MY>KUHHBI U




KEHILIWHBI JUISl CO3JaHUs CEMBU, POKICHUS U BOCIIUTAHUS B CEMbE JETEH;
HEIPUATUA HACUIIUA B CEMBE, YX0/a OT POAUTEIBCKOW OTBETCTBEHHOCTH.
Obnanaromuii chOpMUPOBAHHBIMH MIPEICTABICHUSIMU O IEHHOCTH U 3HAYEHUU B
OTEYECTBEHHOW W MHMPOBOM KYJbTYpPE SI3BIKOB M JINTEPATYphl HaponoB Poccuwm,
JEMOHCTPUPYIOIINI YCTOMUYMBBIA MHTEPEC K YTEHUIO KaK CPEICTBY MO3HAHUSA
OTE€YECTBEHHOW U MUPOBOU IyXOBHOU KYJIBTYDHI.

ICTETUUYECKOE BOCITUTAHUE

Bripaxkaronuii moHMMaHWE IEHHOCTH OTEYECTBEHHOIO M MHUPOBOIO MCKYCCTBA,
POCCUICKOTO U MUPOBOTO XyIA0KECTBEHHOT'O HACIIEHUSI.

[IposBisitomniA BOCOPUMMYHUBOCTh K Pa3HbIM BHUJAM MCKYCCTBA, MOHUMAaHHE
SMOLIMOHATIBHOTO BO3JEHUCTBUSl UCKYCCTBA, €r0 BIWSHUS HA MOBEACHUE JIIOJEH,
YMEIOIIUN KPUTHYECKHU OLIEHUBATH 3TO BIIMSHUE.

[IposiBnsiromMii  NMOHMMAHHUE  XYJIOXKECTBEHHOM  KYyJbTYphl KaK  CpPEACTBA
KOMMYHUKAIIUM W CaMOBBIPOKEHHUSI B COBPEMEHHOM OOIIECTBE, 3HAUYCHUS
HPABCTBEHHBIX HOPM, LICHHOCTEM, TPAAULIANA B UCKYCCTBE.

OpHEHTHPOBAHHBIA HAa OCO3HAHHOE TBOPYECKOE CAMOBBIPAKECHHUE, PEATU3ALMUIO
TBOPYECKUX CHOCOOHOCTEW B Pa3HBIX BHUIAX MCKYCCTBA C YYETOM POCCHICKHX
TPAAULMOHHBIX JYXOBHBIX M HPABCTBEHHBIX IIEHHOCTEH, Ha JCTETUYECKOE
00yCTpOHCTBO COOCTBEHHOTO OBITA.

dusznyeckoe  BocmUTaHWe,  (OPMUPOBAHWE  KYJIbTYpbl  370POBbI W
AMOIMOHATILHOTO OJIaromoTyyus

[ToHnMaromuii ¥ BEIPAXKAOUIMK B IPAKTUYECKON IESITEIbHOCTH LIECHHOCTD KU3HH,
30pOBbS W 0OE€30MAaCHOCTH, 3HAYEHUE JIMYHBIX YCWIMH B COXPAaHEHUU U
YKPEIUIEHUU CBOETO 30POBbSI U 310POBbs APYTUX JOAEH.

CoOmomaroruii paBuiIa JUYHOW U OOIIECTBEHHON O€30TaCHOCTH, B TOM YHCIIC
06e30macHOro noBeAeHus B UHGOPMAIIMIOHHOM CpeJie.

Bripaxkaronuii Ha MpakTUKE YCTAaHOBKY Ha 3J0pPOBBIM 00pa3 >KU3HH (30POBOE
nuTaHue, COONIOJCHHE TUTHUEHBI, PEXKUM 3aHATHA W OTIbIXa, (PUIUYECKYIO
aKTUBHOCTD), CTPEMJICHHE K (PU3NYECKOMY COBEPIIICHCTBOBAHUIO, COOTIOAAIOIINIA
U IponaraHaupyoui 6€30nacHbli U 310pOBbIi 00pa3 KU3HU.

[IposiBnstomuidi co3HaTeIbHOE U OOOCHOBAaHHOE HENMPHITUE BPEIHBIX MPUBBIYEK
(KypeHusi, ynoTpeOIeHHs aIKOTOJIsl, HAPKOTUKOB, JTIOOBIX (OpM 3aBUCUMOCTEN),
JeCTPYyKTUBHOT'O IOBE/ICHUS B 0011I€CTBE U IM(PPOBOY cpesie, MIOHUMAHUE UX Bpeaa
IUTs1 PU3UYECKOTO U TICUXUYECKOTO 3/10POBBS.




JleMoHCTpUpYIONUH HABBIKM pPe(IESKCHH CBOEro COCTOSHUS ((U3HIECKOro,
AMOIMOHAIBHOTO, IICUXOJIOTHYECKOTO ), COCTOSIHUSA APYTHX JIOJIEH C TOUKH 3pEHUS
0€301acHOCTH, CO3HATEIHLHOTO YIIPaBICHUS CBOMM SMOIIMOHAIBHBIM COCTOSIHUEM,
Pa3BUBAIONINN CIIOCOOHOCTH aTanTHUPOBATBCS K CTPECCOBBIM CHUTYyaIlUsIM B
0OIIeHNH, B Pa3HBIX KOJUICKTHBAX, K MEHSIONIUMCS YCIIOBUSM (COITMATBHBIM,
UH(OPMAITMOHHBIM, TTPUPOTHBIM).

TpynoBoe BocniuTanue

VYBaxaromuii Tpya, pe3yJbTaThl TpyAa, TPYAOBble U NpodheCcCHOHATbHBIC
JIOCTUKEHHUSI CBOMX 3E€MIJIIKOB, UX BKJIaJl B Pa3BUTHE CBOErO MOCEJICHUS, Kpas,
CTpaHbl, TPYJOBBIE TOCTUKEHUSI POCCUICKOTO HApOIa.

[IposiBnsitomniA  CIOCOOHOCTh K TBOPYECKOMY CO3UIATEIBHOMY COLMAIBHO
3HAYUMOMY TPYAY B JOCTYIHBIX [0 BO3PACTy COLUAIBHO-TPYAOBBIX POJISIX, B TOM
Yyuciae MPEeANPUHUMATEIBCKON NESITENbHOCTH B YCIOBHUSIX CAMO3AaHSITOCTH WU
HAEMHOTO TPYyJa.

VYyacTBytouuii B COIMAIbHO 3HAYMMOM TPYJAOBOW ACSATENLHOCTH PA3HOTO BUJA B
ceMbe, 00I11e00pa30oBaTeIbHON OpTraHU3allMK, CBOEH MECTHOCTH, B TOM YHCIIE
OTUTAaUMBAEMOM TPYJI€ B KaHUKYJISIPHBIE TEPUOABI, C YYETOM COOJIOACHUS
3aKOHOJATEIbCTBA.

Bripaxkaronuii  0CO3HaHHYIO TOTOBHOCTh K TOJYYEHHIO MPOPECCHOHATIBHOTO
00pa3oBaHMs, K HEMPEPHIBHOMY O0pa30BaHUIO B TEUEHUE KU3HU KaK YCIIOBUIO
ycrenrHon mpogecCHOHaATbHOM U 00IIECTBEHHON JICITEIbHOCTH.

[TonnMmarommii cieruuKy TpyAOBON IEATEILHOCTH, PETYJINPOBAHUS TPYIOBBIX
OTHOIIIEHUH, caMo00pa30oBaHusl U TPOQPECCHOHATHLHON CaMOIOJATOTOBKH B
WH(POPMAIITMOHHOM BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIM YUUTHCS U
TPYAUTHCS B COBPEMEHHOM OOIIECTBE.

OpueHTUpOBaHHBINA HAa OCO3HAHHBIN BBIOOP chephl TPYA0BOU, MPOPECCHOHATBHON
JESTETBHOCTH B POCCUUCKOM OOIIECTBE C YYETOM JIMYHBIX >KU3HEHHBIX IUIAHOB,
MOTPEOHOCTEN CBOEH CEMbH, O0IIECTBA.

DKOIOrH4eCcKOe BOCIIUTAaHUE

JIeMOHCTpHPYIOIINA B TIOBEJICHUH CPOPMHUPOBAHHOCTH IKOJIOTHICCKON KYIbTYPBI
HAa OCHOBE IIOHMMAHMS BIIMSIHUS COLUAIBHO-DKOHOMUYECKUX ITPOLECCOB Ha
MPUPOAY, B TOM UHCII€ HA TJIO0OATLHOM YPOBHE, OTBETCTBEHHOCTD 3a JICUCTBUSA B
MIPUPOJHOM CpEJIE.

Brrpaxaromuii 1esTebHOE HEMPUATUE JEUCTBUHM, IPUHOCIIUX BPE TPUPOJIE.




[IpuMmenstommMil 3HaHUS E€CTECTBEHHBIX W COLMAIBHBIX HAYK MUISI Pa3yMHOTIO,
OEPEXKIIMBOTO MPUPOJIOIIOIB30BAHMS B OBITY, OOIIIECTBEHHOM MPOCTPAHCTBE.
Nmerommii M Pa3BUBAIOIIUHU OIBIT DKOJIOTUYECKU  HAMPaBJICHHOW,
MPUPOAOOXPAHHOM, pecypcocOeperaronieil 1esaTeIbHOCTH, Y4acTBYIOUIUNA B €ro
MPUOOPETECHUU APYTUMU JTIOJIbMHU.

LIGHHOCTI/I HAay4YHOI'O ITO3HAHUA

JlesaTenbHO BBIpAXKAIOIIMI MO3HABATEIbHBIE MHTEPECHl B Pa3HBIX IMPEAMETHBIX
00J1aCcTSIX C Y4ETOM CBOMX MHTEPECOB, CIOCOOHOCTEM, TOCTUKEHUH.
OOGmanaromuii  Tpe/CTaBICHUEM O COBPEMEHHOW HAydYHOW KapTUHE MUpA,
JOCTUKEHUSIX HAYKU U TEXHUKH, ApTYMEHTHUPOBAHHO BBIPAKAIOIINI MOHUMAHKE
3HAYEHUS HAyKW B IKU3HU POCCHICKOro o00IlIecTBa, OOECHEYeHUH €ro
0€301acHOCTH, TYMaHUTapHOM, COLIMATILHO-?)KOHOMUYECKOM pa3BuTuu Poccuu.
JIEMOHCTPUPYIOIIUA  HABBIKM  KPUTUYECKOTO  MBIIUICHUS,  ONPECICHUS
JIOCTOBEPHOM HAay4yHOU MH(POPMALIMK U KPUTUKH AaHTUHAYYHBIX MPE/ICTaBICHUN.
Pa3BuBaromuii ¥ MPUMEHSIIONIMN HaBBIKM HAOMIOJCHMS, HAKOIUICHUS U
cucreMaru3aluu (PakToB, OCMBICIEHHUS ONbITA B €CTECTBEHHO-HAy4YHOU U
TYMaHUTApHOW 00JIACTSIX MO3HAHUSI, UCCIIEIOBATEIbCKOMN AEATEILHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBIC YHUBEPCAJIbHBIE YYeOHbIE 1eiiCTBUSA

ba3oBble Jiornyeckue AelicTBUA:

BBISIBIISITh M XapaKTEpHU30BaTh CYIIECTBEHHBIE NPHU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHM, OTHOLIEHUH MEXIy MNOHATUAMH, (HOPMYIHPOBATH
ONpe/eNeHUsl IOHATUH, YCTAaHABIMBATh CYLLECTBEHHbBIN NMPU3HAK KJIACCU(HUKALUY,
OCHOBaHUs 11 00001IEHUS U CPAaBHEHUS, KPUTEPHUH ITPOBOJUMOIO aHATHN3a;

BOCIPUHHUMATh,  (OPMYyJIHpPOBaTb U  NpeoOpa3oBbIBaTh  CY>KJIEHUS:
YTBEPAUTENIBbHBIE U OTPULIATENbHBIE, €UHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBS3U U IPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIIOJEHUSAX M YTBEPKICHUSX, MPEAIaratb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTHUBOPEUHNIA;

JleJaTh BBIBOABI C MWCIIOJBb30BAHMEM 3aKOHOB JIOTHMKH, IEAyKTHBHBIX U
MHIYKTUBHBIX YMO3AKIFOUEHUN, YMO3aKIIOUEHNH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE ¥ OT MPOTHUBHOTIO), BBICTpanBaTh apryMEHTAIUIO, IPUBOJIUTh IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BbIBOJIbI;



BbIOMpaTh CHoco0 pemieHus ydeOHOM 3aaauu  (CpaBHHUBATh HECKOJBKO
BapUAHTOB pELIEHUs1, BBIOUPATh HauOoIee MOIXOIAIIUN C yYETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTenbcKue 1eCTBUSA:

WCIIOJIB30BaTh BOIPOCHI KAaK MCCIIEOBATEIbCKUI WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYME,  MOpoOdIieMy,
yCTaHaBJIMBaTh MCKOMOE W JAaHHOEe, (OpPMHPOBATH THUIOTE3Y, apryMEHTHUPOBAThH
CBOIO MTO3HIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEI0BAHKE
[0 YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOTO 00bEKTa, sIBIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMu, SIBICHUSIMU, POLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTH OOOOIIEHUS M BBIBOJBI MO pe3yJibTaTam
MpOBENEHHOTO  HAOMIOJAEHMS, HCCIEAOBAaHHUA, OICHHBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMUI;

MPOTHO3UPOBATh BO3MOXHOE pPAa3BUTHE MpOIECCa, a TaKXKe BbIABUTATh
IPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBIAATh J€(UUNTHI MHPOPMALIMK, JAHHBIX, HEOOXOJUMBIX U1 OTBETa HA
BOIIPOC U VISl pELICHUS 3a]1a4H;

BBIOMPATh HHPOPMALIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHATU3UPOBATD,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIUIO PA3TUYHBIX BUJOB U OpPM
IPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh MH(POpPMALIMIO, TPEACTAaBIATh €€ B PANIMYHBIX (PopMax,
WJLTFOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HaJEKHOCTD uH(opMaIu 1o CaMOCTOATENBHO
c(OpMyJIHUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJITMPOBATH CYKJACHHUSI B COOTBETCTBUHU C YCIOBUSIMH U
oeJIsiMunu O6H.[CHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh IOSICHCHUS II0 XOJYy pEIICHHUS 3aJlayH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

B X0Ji¢ 00CYXJICHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, peIIaeMoM 3aJadM, BBICKA3bIBaTh HJCH, HAIleJICHHbIE Ha TOUCK
pGIHCHI/ISI, COIIOCTABJISITH CBOU Cy)KI[eHI/Iﬂ C CY)KI[CHI/ISIMI/I I[pyrI/IX y‘—IaCTHI/IKOB
nuanora, oOHapyXKUBaTh paszIWdde M CXOJICTBO TO3WIMM, B KOPPEKTHOU ¢opme
(bopMyTUPOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS;



MIPEACTABIATh PE3YIbTATHI PELICHUs 3a1a4H, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (OpMAT BBICTYIUIEHUS C Y4E€TOM 3aaad
NpE3eHTALNU U 0COOCHHOCTEN ayIUTOPUN.

PeryasiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIe NeliCTBUA

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3aJlauM, BEIOUpATh CIIOCOO PEIICHHUS C
y4E€TOM UMEIOLUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI C Y4ETOM HOBOM MH(OpMALIIH.

CaMOKOHTPO.JIb, MO OHAJIBHBII HHTEJJIEKT:

BJIAJCTh  HaBbIKAMHM  [IO3HABATEIbHOW  pediekcuu Kak  OCO3HAHUs
COBEPILIAEMBIX JECUCTBUI U MBICIUTENIBHBIX NPOLECCOB, UX PE3YJIbTATOB, BIAJETh
cnoco0aMH CaMOMNPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3ysbTaTa pELICHUS
MaTeMaTUYECKOM 3a/1a4u;

NPEeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX,
HalJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa UEIU U YCIOBUSAM, OOBACHSITH PUIUHBI
JOCTUKEHUS WIN HEJOCT)KEHUS PE3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OMBITY.

CoBMecTHast 1eATEIbHOCTD:

MOHUMATh W HUCHOJb30BaTh MPEMMYIIECTBA KOMAHAHOW U WHAMBHUAYaJIbHON
paboThl TpH peuHleHuH Y4YeOHBIX 3aJad, MPUHUMATh UEJIb COBMECTHOMU
JESITeIbHOCTH, TUIAaHUPOBAaTh OPTraHU3aIlMI0 COBMECTHON paboThl, pacrnpenensirb
BUJIBI pabOT, 1OrOBApUBATHCS, 00CY K AaTh MPOIIECC U pe3yJIbTaT padoThI, 00001IaAThH
MHEHHUS HECKOJIBKHUX JIOJICH;

y4acTBOBaTh B IPyHMoOBBIX (opmax padboThl (00CyxkaeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD) U UHBIE), BBIIOJIHSITH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICVCTBUS C IPYTHMMH YIE€HAMHU KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIaAa
B O0mMIi MPOAYKT 1O KpUTEpUSM, C(POPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIbTATDBI

K xoniry 10 kjacca oOyyaromuiicss HayYuTCs:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH IOHATHUSMH CTEPEOMETPHUH TIPU
pEIICHUH 3aJ1a4 U MPOBEJACHUN MaTEMaTHUYECKUX PACCYKICHUI;

e TPUMEHITh AKCHOMBI CTEPEOMETPUU M CIICICTBUS W3 HUX IMPHU PEIICHUU
reOMETPUYECKUX 3a]1ay;



KJIacCH(PUIMPOBaTh B3aMMHOE PACTOJI0KCHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX H IJIOCKOCTEH B TIPOCTPAHCTBE;
CBOOOJIHO  OINEpPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMU C  yIJlaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TIPOCTPAHCTBE, MEXKIY TNPSIMOU H
IJIOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHATHSMH, CBSI3aHHBIMU C MHOTOTPAHHUKAMU;
CBOOOJTHO pacrmo3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHUKOB (TIpU3Ma,
UpaMu/a, MPSMOYTOJIBHBIN Mapayienenunes, kyo);

Kiaccu(pUIMpoBaTh ~ MHOTOTPAHHWKHW,  BBIOMpas  OCHOBAaHUSA  JUIS
KJIacCU(UKaIIIH,

CBOOOJTHO  OTEPHPOBATH IMOHATHSIMH, CBS3aHHBIMHM C CCUCHUEM
MHOTOIPaHHUKOB TUIOCKOCTHIO;

BBITIOJTHSITh napaJsienbpHoe, IEHTPAITEHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHUE (PUTYP HA TNIOCKOCTD, BHITOIHATH U300pakeHus puryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB Pa3IUYHBIMM METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUKCIIATh  IUIOMIAQAM  TIOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MIpU3Ma,
nMpaMua), FfCOMETPUIECKUX TEJl C IpUMEHEHUEM (HOpMYII;

CBOOOJTHO OTIEPUPOBATH MOHITUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, IICHTP,
OCh Y IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI;
CBOOOJITHO OTEpUPOBATh TMOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IMPOCTPAHCTBE;

BBITIOJTHSATH ICUCTBHS Ha/l BEKTOPAMH;

pemarh 3aJadyd Ha JI0Ka3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUNU U
HaXO0JXKJICHUE TE€OMETPUICCKUX BEJTMYWH, TPUMEHSS U3BECTHBIC METOIBI ITPH
pElIeHUM MaTEeMaTHYECKUX 3a/lad TMOBBIIMIEHHOTO U BBICOKOIO YPOBHS
CJIO’KHOCTH;

NPUMEHATh MPOCTEHIINE TPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUICCKUX 3a71aY;
U3BIIEKaTh, MpPeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHGPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
JepTekKax U pUCyHKaX;

NPUMEHATh TOJYYCHHbIE 3HAHUS HAa TPAaKTUKE: CpaBHUBaTh U
aHATM3UPOBATh PEAbHBIC CUTYAIlMH, MPUMEHATh M3yYCHHBIC TOHATHUS B
mpoiiecce TMOWCKA  pelIeHUsT MareMaTudecku  CchopMyIupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEaTbHbIE CUTyallMd Ha S3bIKE TEOMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C HCIIOJE30BaHUEM T€OMETPUUIECKUX



MOHATUNA W TEOpEM, amnmapara ajreOpbl, perarh MPaKTHYECKHUE 3aaadH,
CBSI3aHHBIE C HAXOXKJICHUEM IT'€OMETPUUECKUX BEIIMYMH;

UMETh TPEJCTaBICHUSI 00 OCHOBHBIX JTamax pPa3BUTHUSI T€OMETPHUH Kak
COCTaBHOM yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kjacca o0ydaromuiicss HAyYuTCs:

CBOOOJIHO OIEPUPOBATH TMOHSATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHMYECKOW M c(epruyeckord MOBEPXHOCTAMHU, OOBSICHATH CHOCOOBI
MOJIyYEHUS;

ONepUpOBaTh MOHATHUIMH, CBI3aHHBIMH C T€JIAMH BPAUICHUS: IIHJIUHIPOM,
KOHYCOM, cpepoii u mapom;

pacno3HaBaTh Tela BpamleHus (UWIUHAP, KOHYC, cdepa W 1Wap) U
OOBSACHATH CHIOCOOBI MOIYUYEHUSI TEN BPALCHMS;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPephl U MIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalllCHMS,
00BEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpalllCHHUS,
reOMETPUUYECKUX TEJ C MPUMEHEHHEM (HOpMYI;

CBOOOJHO ONEPUPOBATh MOHATHUSAMM, CBS3aHHBIMU C KOMOMHAIUSMU TeEN
BpalleHUs] 1 MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
OMMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHUK WJIU TEJO
BpAaIlCHMUS;

BBIUMCIISATh COOTHOLIEHUS MEX/1y TUIOUIaIsIMU ITOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TEI;

n300paxarb u3y4yaemble (DUTYpbI, BBIIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTDH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPIPETHUPOBaTH M TNpeoOpa3oBbIBaTh HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
4epTeKax U pUCYHKAX;

cBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIIEpal[uy HaJl BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JICKaPTOBOM CUCTEME KOOPINHAT;
peunarb reOMETPUYECKHE 331a4i Ha BBIYUCICHUE YIVIOB MEXIY IPSIMBIMU U
IIJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METOA MPU PEIICHNH;
CBOOOJHO OIEpUPOBATh MOHATHUAMHU, CBSI3aHHBIMU C JBU)KEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBIMOJHAT M300paXEHHWs MHOTOIPAHHUKOB M Tel BpallleHUs Ipu
MMApAJUIETIBHOM  T[EPEHOCE, LEHTPAIBHOM CHUMMETPHUHM, 3€PKAIBHOU
CUMMETPUH, IIPU MOBOPOTE BOKPYT MPSIMOiL, MpeoOpazoBaHus mogo0us;



CTPOUTH CEYEHHsS] MHOTOTPAHHUKOB W TEJ BpALICHUS: CEYEHUs LUIUHApPA
(mapajyuienbHO W MEPIEHIUKYISIPHO OCH), CEUYCHUS KOHYca (MapasiieibHbIe
OCHOBAHMIO Y IPOXOIAIIME Yepe3 BEPIINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJIbl TMOCTPOEHUS CEUEHHH: METOJl CIIEIOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO IEPEHOCA CEKYIIEH MIIOCKOCTH;
JTI0OKa3bIBATh T€OMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh T€OMETpUUECKHE (DAKThI JJISl PEIICHHUS] CTEPEOMETPUUECKUX
3aa4, MPEANoJaraloluX HECKOJIbKO IIaroB PELICHUS, €CIU YCIOBHS
MIPUMEHEHUS 3a/1aHbl B SIBHOW 1 HESIBHOU (hopme;

pemaTh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOILICHHN W
HAXO0JIEHUE TEOMETPUUECKUX BEJIIMYUNH;

MIPUMEHSATh MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELICHUH CTEPEOMETPUUYECKUX 33]1a4;

MIPUMEHSTh NOJy4YEHHBIE 3HAHUS Ha ITPAKTUKE: CPABHUBATh, AHAIIM3UPOBATH
U OLICHMBATh peajbHbIE CUTyallUH, MNPUMEHATH W3yUYEHHBIC MOHSTHUS,
TEOpPEMBI, CBOMCTBA B IMPOLIECCE IIOUCKA PEIICHUS MaTEMaTHYECKU
chopMyITUPOBAHHOM TPOOIEMBI, MOJIEIUPOBATh PEAIbHbIE CUTyallUu Ha
A3BIKE TEOMETPHHU, UCCIEI0BATh MOCTPOEHHBIE MOAEIHU C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TMOHATUA M TeopeM, armapara aireOpsl, pemnarb
NPAaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXKJIECHUEM TI'€OMETPUUYECKUX
BEJINYUH,;

UMETh MPEACTaBIEHUS 00 OCHOBHBIX 3Talax Pa3BUTHUSI T€OMETPHUHM Kak
COCTAaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.
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OnpenensiTe IWIOCKOCTh Kak (QUIYpy, B KOTOPOH BBITIONHSETCS
maHuMeTpus. [lemaTe mpocTedye JIOTUYECKHE BBIBOJBI W3
AKCHOMAaTHKH IUIOCKOCTH. [IpMBOAWTH TpHUMEpHl peanbHBIX
O00BEKTOB, WIeaNM3alMel  KOTOPBIX  SIBISIOTCS  aKCHOMBI
reoMeTpud. I3ydarb, NOPUMEHSTh NPUHLMIBI [TOCTPOEHUS
cedyeHni. Mlcnonp30BaTh A1 IOCTPOEHUS CEYEHU N METO/I CIE/IOB,
METOJl BHYTPEHHETO POEKTUPOBAHMS, METOJ] IEpeHoca CeKyIen
MIocKocTH.  Pemate  crepeomerpuyeckue — 3aJadyd:  Ha
ONpEeINICHNE BHUIA CEUEHHS W HAXOXAECHUE €ro IUIOMIAIH.
AKTyanu3upoBarh (haKkThl 1 METO/IbI IIJIAHUMETPHH, PEJICBAHTHBIC
TeMe, IPOBOAUTH aHatoruu. Vcrnosb30BaTh Npy peLIeHUH 33134
ClIeAyIoNMe IUIaHUMeTpudeckue (akTel U MeToJbl: TeopeMsl
®aneca U 0 MPONOPLUOHAIBHBIX OTpe3KaxX. AJNTOPUTM JIEJICHUS
OoTpe3ka Ha N paBHBIX 4yacred. Teopema MeHenas.
PaBHOOEpEeHHBIN TpEYTONBHUK. PAaBHOCTOPOHHUH TPEYTOIBHHUK.
[IpsimoyronbHbli  TpeyroiabHUK. CBOWCTBO CpeaHel JIHMHHUU
TpeyronbHuKa. CBOMCTBO OMCCEKTPHUCHI YIila TPEYTOJBHUKA.
CRroiicTBO MeauaH TpeyrojibHuka. llpu3Hakm  momoOus
TpeyroyisHUKOB. [lomydats npencrapieHns 00 OCHOBHBIX 3Tarmax
pa3BUTHA TEOMETPUM KaKk COCTAaBHOM dYacTH (QyHIaMeHTa
Pa3BUTHS TEXHOJIOTHUI




B3anmnoe pacrnonoxenue
MPSIMBIX B IPOCTPAHCTBE

KnaccupunmpoBars B3aUMHOE pPAcCHOJIOKEHHE TPSMBIX B
MPOCTPAHCTBE, WUTFOCTPUPYS PUCYHKAMH U IPUBOASI IPUMEPHI U3
peanbHOM ku3HU. JlOoKas3bIBaTh TEOPEMY O CYIIECTBOBaHWU WU
€IMHCTBEHHOCTH NapajUIebHOM NpsIMOW, MPOXOASILEN Yepe3
TOYKY NPOCTPAHCTBA U HE JieXkKAaIIel Ha APYTOiM MPSAMOK; IEMMY O
MEPECEUEHNH IIUIOCKOCTH JIByMS NapajUICNbHBIMH TPSMBIMU;
TEOpeMY O TPEX MapajuieIbHbIX NMpsSMbIX. JOKa3piBaTh MPU3HAK
CKPCHIMBAIOIINXCA IPAMBIX, TCOPEMY O CKPCIIHUBAIOIIUXCA
npsMbIX. Jloka3pBaThb TeEOpeMy O paBEHCTBE YIIOB C
COHaNpaBJICHHBIMU CTOpOHAMH. OOBSCHATH, UYTO HAa3bIBACTCS
HnapajiebHbIM M LEHTPAJbHbIM IIPOEKTUPOBAaHHEM M Kak
BBIIIOJIHACTCA ~ NPOEKTHpPOBaHHWE  (GUTYyp HAa  IUIOCKOCTb.
Joka3piBaTh  CBOWCTBA  NApaJUICNIBHOIO  NPOECKTUPOBAHHUSL.
N3006paxatsb B napaIeNnbHON MIPOEKINU pasHble
reomeTrpuueckne (Urypel. Pemats crepeomerpuuecKue 3ajauu
Ha  JIOKa3aTeJIbCTBO M MCCIEJOBAaHHE,  CBSI3aHHBIE C
pacroyio>keHHeM TpsAMBIX B mIpocTpaHcTtBe.  [IpoBoauThb
JIOKa3aTelbHbIE PACCYXKAEHHUS NPH PEIIeHHH TIeOMETPUYECKUX
3a/la4, CBSI3aHHBIX CO B3aUMHBIM PaCIOJIOKEHHEM TMpPSAMBIX B
npoctpanctBe. CpaBHUBaTh, AaHAIU3UPOBATH W  OICHUBATH
YTBEP)KICHHS C LEIbI0 BBIABICHHS JIOTHUECKH KOPPEKTHBIX H
HEKOPPEKTHBIX  pacCykIeHWid. MonaennpoBatb  peajibHbIE
CUTYalllH, CBA3aHHBIE CO B3aUMHBIM PaCIIONIOXKEHUEM NIPSIMBIX B
IIPOCTPAHCTBE, Ha s3bIKe reoMeTpuu. MccienoBaTh IOCTPOECHHbIE
MOJIEJIU C UCIIOIb30BAaHUEM I'€OMETPUUECKUX MOHATUH U TEOpEM,
anmapara  anreOpsl, 1udpoBeix  pecypcoB.  llomyuars
MPEICTABICHUE O LIEHTPAIBHOM NPOCKTUPOBAHUU U 00 UCTOPUH
paboT 1o TeOpUH MEePCIEKTHBBI

[TapannenbHOCTh NPSIMBIX
U IJIOCKOCTEH B
IIPOCTPAHCTBE

KnaccupunupoBaTh B3aMMHOE pacToNIOKEHHE TPSIMOW |
MJIOCKOCTH B  MPOCTPAHCTBE, TMPHUBOJAS COOTBETCTBYIOIINE
MpUMEPHI U3 peajbHOU XKU3HU. DOPMYyIHpPOBaTh ONpEACTICHUE
MapaJICIbHBIX NPSAMON U IUIOCKOCTH. JIOKa3pIBaTh MHPU3HAK O




apaJIEIbHOCTH IPSIMOi u IUIOCKOCTH; CBOMCTBa
HapayIeIbHOCTH IpsIMOi u TUIOCKOCTH. Pemars
CTEpEOMETPUUECKUE 3aJadd BBIUUCICHUS M JOKA3aTelbCTBO,
CBS3aHHBIE C MAPAJUICIBHOCTBIO MPSIMBIX M IUIOCKOCTEH B
npoctpancTBe. PemaTe mpakTUdeckue 3aJaud Ha MOCTPOEHUE
CEYEHHI Ha YepTekax TeTpajszapa W Napauienenuena. Pemars
CTEepEOMETPUUECKHE 3a7a4H, CBSI3aHHBIE C [IOCTPOEHUEM CEYEHUI
IIJIOCKOCTBIO. [IpoBoanTh JIOTHYECKU KOppEKTHBIE
JIOKa3aTeNbHbIE PAacCyKACHUS TPH PEUICHHH TE€OMETPUYECKUX
3aJa4 CBS3aHHBIX C MMApaUICIBbHOCTBIO TIocKocTel. CpaBHUBATD
U aHAIM3UPOBaTh peEallbHble  CUTyallud, CBSI3aHHBIE C
NapaUIeIbHOCTBIO NPSAMOM M IJIOCKOCTH B IIPOCTPAHCTBE;
MOJIEJIUPOBAaTh  peaJlbHble CUTyaLluH, CBSI3aHHbIE  C
NapaUIeNbHOCTBIO MPSMOM M IUIOCKOCTH B IIPOCTPAHCTBE, Ha
SI3BIKE TEOMETPUU

IlepnieHIUKYIAPHOCTD
IPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE
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AXTyanu3upoBaTh (PaKThl 1 METO/IbI INTAHUMETPHH, PEIICBAHTHbIC
TeMe, TPOBOJUTH aHajuorud. DopMynupoBaTh ONpeACTeHUs:
MEPIeHINKYIISPHBIX TPSMBIX B TPOCTPAHCTBE; ONpEACICHUE
NpSAMOH, MEPIEHAUKYIISIPHOU K IJIOCKOCTH. JIOKa3bIBaTh: JIEMMY
0 MEPHEHAMKYJISIPHOCTU ABYX MapaIeNbHBIX NPSMBIX K TPETbeil
MPSIMO; TEOPEMBI O CBSI3U MEX]y NapaJUIEIbHOCTBIO MPSMBIX U
UX MEPIEeHANKYJISIPHOCTBIO K IIOCKOCTHU. JloKa3bIBaTh: TEOPEMY,
BBIPAXKAIOUIYI0 IPU3HAK NEPHEHIUKYIAPHOCTH MPsIMOM U
MJIOCKOCTH; TEOPEMY O CYIIECTBOBAHMM M EAMHCTBEHHOCTH
MPSIMOH, MPOXOASILEN uepes JIaHHY IO TOYKY u
MEPIICHTUKYIIAPHON K JJAHHOW TUIOCKOCTH. M300paaTh B3aMHO
NEpIEHINKYJIPHBIE MPSMYI0 U IUIOCKOCTh. PopMynupoBarhb
CBOMCTBO MEPIEHAMKYJspa [0 OTHOUIEHHI0 K IUIOCKOCTH.
[lonyyars mpexacTaBieHWE O 3HAYCHUW MEPICHAUKYISpA JUIs
Ipyrux obnacted Hayku ((QHU3UKa, SHEPTETHKA, JIa3epHBIC
TEXHOJIOTHH), B pEaTbHOW JKU3HH (TEXHHKA, OKPY’Kalomlas
oOctaHOBKa). JloKa3piBaTh  yTBEpXKICHUS, CBSI3aHHBIE C




MPOEKUMEN NMPSMOI Ha INIOCKOCTb, HETIEPIIEHAUKYIISIPHY O K 3TON
npsmol. JlokaselBaTh TeOopeMy O TpEX MEpHeHIuKyIspax Hu
TeopeMy OOpaTHyI0 TeopeMe O TpEX MepHeHIUKYIsIpax.
[Toxyuars mpeacTaBieHne 00 OPTOrOHAITEHOM ITPOEKTHPOBAHHH.
Joka3piBaTh TeOpeMy O MPOEKUMU TOYKHA Ha MpsiMyro. Pemarb
CTEPEOMETPHYECKUE 3aJa4n, CBSI3aHHBIC c
MEPNEHIUKYJISPHOCTBIO  TIPSAMOM W IUIOCKOCTH.  Pemath
IIPUKIIAJIHBIC 3aJa4yu, CBsI3aHHBIC C HaX0XJICHUEM
T€OMETPHUYECKUX BENWYMH. PermaTte crepeoMeTpuiecKue 3a1a4u,
CBSI3aHHBIE C IPUMEHEHNEM TEOPEMBI O TPEX MEPHEHANKYIISIpax,
HaXO0XKIECHUEM pacCTOsIHUM, IIOCTPOEHUEM IIPOCKIM.
CpaBHUBaTh U aHAJIM3UPOBATh YTBEPKICHUS C LIEJIBIO BBLIBIICHUS
JIOTUYECKH KOPPEKTHBIX W HEKOPPEKTHBIX PACCYXKICHUMU.
AHaIM3UpOBaTh U MOAETUPOBATH HA SI3bIKE TEOMETPUU pEAJIbHBIE
CUTYyallud, CBA3aHHBIE C NEPNECHAUKYISPHOCTBIO MpPSIMONH U
IIJIOCKOCTH; UCCIIEIOBATH IOCTPOECHHBIE MOJIENH, B TOM YHUCIIE U C
WCIOB30BAaHKUEM allliapara anreOpbl

VYTbl 1 paccTOAHUS
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AKTyanu3upoBath (HaKThl K METO/IbI ITITAHUMETPHH, PEJICBAHTHBIE
TeMe, NpoBOAMTH aHanoruu. OopMynMpoBaTh OHpeAEIeHUe
JIByTpaHHOro yrmna. Jloka3plBaTh CBOWCTBO paBEHCTBAa BCEX
JUHEHHBIX yTJIOB JByrpanHoro yrima. Kiaccudurnmposarh
JBYTpaHHbIE YIJIbl B 3aBUCUMOCTH OT HUX IPalyCHOH MeEphlL
DopMyIupoBaTh ONPEIEIEHUE B3aUMHO IEPIEHIUKYJISPHBIX
MIJIOCKOCTEM. Jloka3pIBaTh TeOpeMy 0 MIpU3HAKE
MEPHEHMKYJIAPHOCTH  JBYX IUIockocTed. dopmynmpoBarh
cielncTBHE (M3 IPU3HAKA) O NEpPIEHIUKYJISPHOCTH IIOCKOCTH,
KOTOpasi MepHneHIUKYIISpHA IPSAMON, IO KOTOPOH NEPECEKATCS
JIB€ IUIOCKOCTH, 3TU IUIOCKOCTSIM. JlOKa3bIBaTh YTBEPXKIECHUS O
€ro CBOMCTBAX; TEOPEMy M CJIEICTBHE M3 HEE€ O IUAarOHaIsAX
IPSMOYTOJIBHOTO napauleNenuea. Pemiats
CTEepEOMETPHUECKHE 3a/1a41, CBA3AHHbBIE C NIEPIIEHIUKYJISIPHOCTD
NPSIMBIX M TUIOCKOCTEH, UCTIONB3YSl IFITaHUMETPHUECKUue (HaKThl U




Meroabl. [IpoBoOUTH JIOTMYECKH KOPPEKTHbIE JO0Ka3aTelbHbIE
paccyXAeHus MU PELICHUH T€OMETPUUECKUX 33]]au, CBSI3aHHBIX
C TMEpHeHIUKYJISIPHOCTBIO IUIOCKOCTEH. AHAIW3UpOBaTh U
MOJIEIUPOBaTh Ha S3bIKE T'€OMETPUM pEalbHbIE CHTYyalluH,
CBSI3aHHBIE C TMEPIEHAUKYJIAPHOCTBIO TPSMBIX M IUIOCKOCTEM.
HccnenoBarh NOCTPOEHHBIE MOZEMM, B TOM 4YHCIE H C
UCMONBb30BAaHWEM ammapara anreOpsl. Pemrate mnpukiagHble
3aJlau, CBA3aHHbIE C HAX0KAEHUEM I'€OMETPUUECKUX BEJTMYMH

MHoTOrpaHHUKHU

PaGoTath ¢ yueOHMKOM: 3aJaBaTh BOIPOCHI, JIEJIATh 3aMECUYaHUS,
KOMMEHTapuH. AHaIM3UPOBATh peElIeHHE 3aJadd. PucoBarh
BBITYKJIbIE ~MHOTOTPAaHHMKMA C  33JaHHBIMH  CBOMCTBaMM;
BOCCTAaHABJIMBATh OOIIMI BUJ BBITYKIOTO MHOTOTPaHHHKA TIO
JIBYM €ro mnpoekuusM. JlokasplBaTh CBOWMCTBAa BBIMYKIOTO
MHOTOIpaHHUKA. PHCOBATH BBIMYKIIbIe MHOTOTPAHHUKH C pPa3HOM
SUJIEPOBOM  XAapaKTEPUCTHKOM; MCCIENOBaTh BO3MOKHOCTH
MOJyYeHHUs pe3yJIbTaTa IpU BapbHPOBAHUU JaHHBIX. Jloka3bBaTh
CBOWCTBAa  TPAaBWIBHBIX ~ MHOTOTPaHHWKOB.  [lmaHupoBarh
MOCTPOCHUE TIPaBHIBHBIX MHOTOTPAHHHKOB Ha IOBEPXHOCTSIX
JPYTHX MPAaBUIBHBIX MHOTOTPaHHUKOB

BekTopsl B mpocTpaHcTBE

12

AKTyanu3upoBarh (HaKkThl K METOJIBI ITITAHUMETPHH, PEJICBAHTHBIE
TeMe, MPOBOANTH aHaJOTuU. OneprupoBaTh MOHATHUSMH: BEKTOP
Ha IUIOCKOCTH M B IHPOCTPAHCTBE; KOMIUIAHAPHBIE BEKTOPHL
[IpuBoauTe TpUMEpbl (PU3NYECKUX BEKTOPHBIX BEJIWYMH.
OcBauBarh IpaBWia BBIIOJIHEHUS JEMCTBUH CHOXKEHUS U
BBIUMTAHUSI BEKTOPOB, YMHOXKEHHMS BEKTOpa Ha YHUCIO.
Jloka3piBaTh MNpU3HAK KOMIUJTAHAPHOCTH TPEX  BEKTOPOB.
Jloka3pIBaTh TEOpEMY O Pa3l0XKEHUH JIIOOOTO BEKTOpa MO TPEM
JTaHHBIM HEKOMITIaHAPHBIM BEKTOpaM

[ToBTOpeHue, 06061EeHNE
U cUCTEMAaTHU3alus 3HaHUI

Pemarr crepeomerpuueckue 3amaud  Ha  JJOKa3aTEIBCTBO
MaTEeMaTUYSCKUX OTHOIUICHWH, HAaXOXKIACHUE TICOMETPUUYCCKUX
BEJIUYMH (IUTUH, YIIIOB, IUIoMaael, 006EMoB). Mcronb30BaTh pu
PEIICHUN CTEPEOMETPUUSCKUX 3aJ1ad IIaHUMETPHUECKIE (haKThI




u MeToabl. IIpoBOIUTE TOrMUECKH KOPPEKTHBIE AOKa3aTelbHbIE
paccyleHus  NpU  pElIeHUHd  CTEPEOMETPHYECKUX U
MJIaHUMeTpuyecknx 3agad. CpaBHMBaTh U aHAJIU3MPOBAThH
peanbHble  CHUTyallud ¥ BBISBISITH  BO3MOXKHOCTH €€
MOJIIUPOBAHHUS Ha SI3bIKE TE€OMETPUH. MOIENUPOBATh PEATBHYIO
CUTYallMI0 Ha SI3bIKE TEOMETPUM M HCCIENOBaTh MOCTPOEHHBIC
MOJIEIH, B TOM YHCJIC M C MCHOJIb30BAHUEM ammapara aiareOpsbl.
Hcnonp3oBaTh KOMITBIOTEPHBIE MPOTPAMMBI ITPU PELLIEHUH 3a/1a4.
Ilosydats npencTaBlIeHHE O TEOMETPUU KaK O pa3BHBAIOIICHCS
HayKe, WCCIEAYIOLEH OKpYyKAOIMi MHp, CBA3aHHOM C
pearbHBIMM  OOBEKTaMHM IIOMOTAIOLIEH PElIMTh peallbHbIC
JKU3HEHHBIE CUTyallud O pOJHM CTEPEOMETPUU B Pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBATh U AHATU3UPOBATH YTBEPIKIIEHUS C LENBIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX W HEKOPPEKTHBIX PacCyKIECHHH.
HccnenoBark nmocTpoeHHbIe MOJieNd. Mcnonb30Barh MUPPOBHIC

pecypcel

OBULIEE KOJIMYECTBO YACOB
I10 [IPOTPAMME
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11 KITACC

No o/mt

HaunmenoBauue
pa3aesoB U TEM
MPOrPaMMBbI

KonnuecTtBo yacos

paboThI

OnucaHue OCHOBHBIX BHAO0B ACATCIbHOCTH YUalllUuXCsa

DJIEKTPOHHBIE
(uudpoBsbie)
o0OpasoBaTenbH
bIE PECYPCHI

Anxanutnyeckas
reoMeTpus

AxTyanusupoBaTb  (akTel M METOAbl  IUIAHUMETPHH,
peieBaHTHBIE TEME, IPOBOANUTE aHaioruu. CBOIUTH AEeHCTBUS
C BEKTOpaMH K aHAJIOTMYHBIM JIEHCTBUAM C X KOOPAWHATaMHMU.
BcniomMHUTE onpesneneHre CKaJspHOTO YMHOXEHHS U €ro
CBOMCTBA. BRMUCIATH C MOMOIIBIO CKAJIAPHOTO YMHOKEHUS
JUIMHBl BEKTOpPOB, YIJBI MEXAy HHMH, YCTaHABIMBAThH
MEPIEHVKYJIAPHOCTh BEKTOPOB. BBIBOIUTH ypaBHEHHE
IUIOCKOCTH ¥ (POPMYJTy PacCTOSHMS OT TOUKU JIO MIIOCKOCTH.
Pewlars 3amauu, coderas KOOPAMHATHBIA M BEKTOPHBIN
MeToAbl. [IpOBOIUTE JTOTMYECKH KOPPEKTHBIE T0KA3aTEIbHbIC
paccykIeHus IpU pELICHMM TIeOMETPUYECKUX 3a7ad Ha
IIPUMEHEHUE BEKTOPHOKOOPAUHATHOIO METO/A.
AHanu3upoBaTb U MOJEIUPOBAaTh Ha S3bIKE I'€OMETPUU
peaybHbIC CUTYyalHH, CBSI3aHHBIC BEKTOPaMU 51
KoopauHataMu. MccnenoBars MOCTPOECHHBIE MOJENH, B TOM
Yyuclie HW C  UCHOJNBb30BAaHMEM  ammapara  aireOpel.
Hcnonp30BaTh KOMOBIOTEPHBIE MPOrpaMMbl. 3HAKOMUTECS C
HCTOpPHEN Pa3BUTHS MATEMaTHKU

IToBTOpEHUE,
00001IeHNE U
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Ctpouth ceuenus. Pemare cTepeoMeTpuuecKkue 3aadd Ha
JIOKa3aTeIbCTBO MAaTEMaTHUYECKUX OTHOIIECHUM, HaX0XKJICHUE
T€OMETPUUYECKUX BEIWYMH (IJIMH, YTJOB, IUIOIIAJEH,




CUCTCMaTu3aluAa
3HAHUH

00BEMOB). Mcnonb30BaTh MPU PEMICHAN CTEPEOMETPHUYCCKHX
3a1ad TUlaHUMeTpudeckue ¢GaxkTel U MeTonsl. [IpoBoanTh
JIOTUYECKH KOPPEKTHBIE JOKa3aTelbHblE PacCy>KACHUS MpU
pemieHnH  crepeoMerpudeckux  3azady.  CpaBHUBaTb U
AQHAJIM3UPOBATh  peabHBIE  CUTYallMd W BBIIBIATH
BO3MOXXHOCTb €€ MOZENUPOBAHUSA Ha S3bIKE TE€OMETPHH.
MonenupoBaTrh pealbHyI0 CUTYallMIO Ha SI3bIKE T€OMETPUH U
UCCIIEI0BAaTh IIOCTPOEHHBIE MOJENU, B TOM YHUCIE U C
WCIONb30BaHUEM  amnmapara  anreOpol.  Mcmonb3oBarb
KOMITBIOTEPHBIE TPOrPaMMBI ITPH PEILIEHUH 33134

O0BéM
MHOTOTpaHHUKA

17

CBOOOIHO OIEepUPOBATh MOHATHUSMHU: OOBEM Tena, O0BEM
MPSMOYTOJIBHOTO  MapauIe/IeNUIeaa. DopMyIUpOBaTh
OCHOBHBIE CBONCTBa 00BEMOB. JloKa3bIBaTh TeopeMy 00
00BEME TPSAMOYTONIBHOTO TapaIUIENENHIe/a, CIEACTBUS U3
He€. Pazpe3aTp MHOIOIPAHHHMKH, IEPEKIAAbIBaTh YaCTH.
Pemate  cTepeomerpuueckue  3agaud, CBA3AaHHBIE C
BBIYHCIIEHHEM 00bEMa MPSIMOYTOJIBHOIO MapaljieNenumnesna,
npu3Mbl. CpaBHMBaTh W aHAJIM3UPOBATH YTBEPKICHUS C
LEJIbIO BBISBJICHUS JIOTHYECKHA KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHui. AHaIM3UPOBAaTh U MOAEIHPOBATH HA SI3BIKE
TCOMETPUU pEaTbHBIC CHTyallMH, CBs3aHHbIE C OO0OBEMOM
IPSIMOYT'OJIBHOTO IapajuleNenunea, MpU3Mbl, HTHPaMUIBL
HccnenoBarh IOCTPOEHHbIE MOJAENM, B TOM 4YHCIE U C
WCIONB30BAaHUEM ammnapara anreOpbl. BeIBOOUTE OCHOBHYIO
WHTETpAIbHYI0 (OpMyJy s BBIYHCICHUS OOBEMOB Tell
JlokaszpiBarh TeopeMy 00 00BEME HAKIOHHON TPU3MBI HA
IIpUMeEpE TPEYTONbHOM TPU3MBI U U151 TIPOU3BOJIBHOM IPU3MBIL.
Joka3bIBarhb TEOpEMY: 00 00BéMe UpaMupbl,
dopMyIHpoBaTh CIEICTBUS U3 Hee: 00BEM yceuEHHOU
nupamuel. BeiBomuTs GopMyy mist BeMHUCIEHUsT 00BEMOB
YCEUEHHOM MUpaMUAbI




Tena BpaieHust

24

CBOOOTHO OMEpUpOBaTh MOHATUSAMHU: [AIUHAPHYECKAS
MOBEPXHOCTh, UWIMHAP. M3y4aTh cmocoObl MOITy4eHUs
HWIMHAPUYECKOH TMOBEPXHOCTH, LWMHApa. M3o0paxkaTrh
LWIMHAP W €ero cedeHus: MiaockocTeio.  CBoGOIHO
OTEPUPOBAThH MOHITUSMH: KOHHUUYECKAs! MOBEPXHOCTh, KOHYC,
yceu€HHbIH KoHyc. M3ydars cocoObl HOTy4eHUs! KOHNYECKOH
MOBEPXHOCTH, KOHyca. M300paxaTh KOHYC M €ro Ce4eHHs
MJIOCKOCTBIO, TPOXOJAIIEH Yepe3 OCh, W IUIOCKOCTEHIO,
NEepIeHINKYIIpHOH K ocH. BoiBoguth ¢Gopmynbl s
BBIUMCIICHUsSI OOKOBOW W TOJHOH MOBEPXHOCTEH Te
BpallleHus. Pemare crepeoMeTpruieckye 3a1auu, CBA3aHHbIE C
TellaMU BpAIICHHs, HAXOKACHHEM IUIOIAaad OOKOBOH H
MOJIHOM ITOBEPXHOCTH, ITIOCTPOEHUEM ceueHHi. Mcnonb30Barh
MpU pelIeHUH 331ady IUIaHUMETpUYecKre (akThl U METOJbI.
CpaBHHMBaTh W aHAIM3UPOBATh YTBEPKIACHUS C IEIBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX M  HEKOPPEKTHBIX
paccyXIeHu. AHaIM3UPOBATh U MOAEIHPOBATH HA SI3BIKE
TEOMETPUH pPEajbHBIE CHTYallMH, CBSI3aHHbIE C KOHYCOM H
nwmHApoM. HccinenoBarte MOCTPOCHHBIE MOJIENH, B TOM
gycie W € HCIOJB30BaHWUEM  ammapara — anreOpbl
AxkTyanusupoBarth  (GakTbl M METOAbl  IUIAaHUMETPHH,
pelieBaHTHBIE TEeMe, MPOBOAUTH aHaioruu. (CBoOOIHO
OTIEPUPOBATh MOHSATHAMU: cdepa W IMIap, LEHTP, Paauyc,
nuamerp cdepel u  mapa. MccrmemoBaTh  B3aMMHOE
pacnionokeHne chepel M IUIOCKOCTH. DPOpMynHpoBaTh
oTpesieNieHe KacaTeIbHON MII0CKOCTH K cdepe. Jloka3piBaTh
TEOPEMBI O CBOICTBE M NMPHU3HAKE KaCATEIbHOW IIOCKOCTH.
BreBoguTh hopMymy Asis BRIYUCIICHHS TUTomau cepbl depe3
pamnmyc cdepsl. Pemate crepeomerpudueckue  3amadd,
CBSI3aHHBIE €O Cepoil W mapoM, HAXOXKICHHEM IUIOIIA M
cdepbl U e€ JacTeil, MOCTPOCHUEM ceueHHi cdepbl U Imapa
AHanu3uMpoBaTh W MOJIENUPOBATh Ha S3BIKE T'EOMETPHUU




pealibHbIe CUTYaIMH, CBA3aHHBIC C MapoM U cdepoii. Pemars
MPOCTBIE 33]a4l, B KOTOPBIX (PUTYpUPYIOT KOMOWHAIIUU Tl
BpAaIIEeHUs] 1 MHOTOTPaHHUKOB. Mcronb30BaTh NpU pelieHnu
3aj7a4, CBSA3AaHHBIX CO C(epoil W IMIapoM, ITaHUMETPHIECKUE
¢daktel 1 Meroapl. Pemate crepeomerpuueckue 3amad,
CBSI3aHHBIE C TEJIaMM BPAILIEHMS, TIOCTPOCHUEM CEUEHHUI Tel
BpaliceHusd, C KOM6I/IHaHI/IHMI/I TEJI BpalICHUA u
MHOTOTrpaHHUKOB.  [IpoBOAWTH  JIOTMUYECKH  KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYKIECHNS IIPU PELICHUH T€OMETPHUECKUX
3a/a4, CBSI3aHHBIX C MEPHEHIUKYIAPHOCTHIO IIIOCKOCTEM.
AHanu3upoBaThb W MOJIEIUPOBATh Ha SA3bIKE I'€OMETPUU
peanbHble CHUTyallMd, CBsI3aHHblE C MHOI'OTPAHHUKaMU.
HccnenoBarh NOCTPOEHHbIE MOJAENM, B TOM 4YHCIE U C
UCIIOJIb30BAaHUEM alapara anreOpsl

ITmomann
MOBEPXHOCTHU H
00BEMBI KPYTIIBIX
Tel

CBOOO/THO OTEPUPOBATH MOHITUSAMU: O0BEM Tela, IUIONIaIh
NoBEepXHOCTU.  DopMyIMpOBaTH  OCHOBHBIE  CBOKCTBA
00b€MOB. Jloka3bpiBaTh TeOpeMbl: 00 00bEMe IWIUHIpA; 00
00BéMe KoHyca. BwBoAUTH (OpPMYNBI sl BBIYUCICHUS
00néMa yceu€HHOTO KOoHyca. MccnmemoBarh TOCTPOCHHBIC
MOJIEJIH, B TOM YHCIIE U C UCTIONIb30BAHMEM amapaTa anreopsl.
3HaTh BO3MOXKHOCTH pEHICHUS 3aJa4 Ha [OCTPOCHHUE
LHUPKYJIIEM M JIMHEMKOM, O KIACCHYECKHUX HEpa3peIlnMbIX
3agagax. CBOOOJHO ONEpUPOBATH MOHATHSAMU: MIAPOBOM
CErMEHT, IIapOBOW CIJIOW, IIApOBOM CEKTOp, OCHOBAaHHWE H
BBICOTa CETMEHTa, OCHOBAaHHE M BBICOTA ILAPOBOTO CIOS.
BreBouTE hopMyIbl s HaXoXIeHUsT 00bEMOB IIAPOBOTO
CETMEeHTa, IapOBOro CEKTOpa, IIomam chepsl. Jloka3piBaTh
TeopeMy 00 00BEMe 1miapa. Pemarh crepeomerpuveckue
3aJauM, CBS3aHHBIE ¢ OOBEMOM IIapa, MIapOBOTO CETMEHTa,
[IapOBOTO CeKTopa, Iomansio cepsl. CpaBHHUBATH U
AHAJIM3UPOBATh YTBEPIKICHHUS C LIEJIBIO BBISBICHUS JIOTHIECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYXKICHUH. AHATTM3UPOBAThH




U MOJEIUPOBATh Ha SI3bIKE T'€OMETPUU peajlbHble CUTYyalluy,
CBSI3aHHBIE ¢ 00BEMOM II1apa, IIAPOBOI0 CErMEHTA, 1I1apOBOI0
cerMeHTa, Iuomanbo cgepsl. CBOOOAHO —onepuUpoBaTh
MOHSTHEM: TOJOOHBIE Tela B MPOCTPAHCTBE. BBIYMCIATH
00BEMBI TEJT ¢ TIOMOIIBIO ONPEIENEHHOr0 HHTETpana. Pemars
CTEPEOMETPUYECKUE 33/1aul, CBSI3AHHBIE C COOTHOIIEHHSIMHU
MEXAy IUIONIAAsIMUA TIOBEPXHOCTEU U 00bEMaMHU MOTI00HBIX
Ten. IlpoBoguTh JOTMYECKH KOPPEKTHBIE J0Ka3aTellbHbIE
pacCykAeHUs TP PpEIIEHWH TEeOMETPHUYECKHUX  3a/ad,
CBS3aHHBIX C BBIYMCICHHEM OOBEMOB Ted C MOMOIIBIO
OIpPENENEHHOIO MHTErpaja, HaXO0XIEHHEM COOTHOLIEHUS
MEXIy IUIOMAIIMA HMOBEPXHOCTEH U 00BEMAMH IOJOOHBIX
TeNl. AHaIU3UPOBATh U MOJEIHUPOBATh HA S3bIKE T'€OMETPUU
peanbHble  CHTyal[MW, CBsS3aHHBIE C O0bEMaMH U
MOBEPXHOCTSAMM T€J, Ha JIOKA3aTEIbCTBO U HAa HAaXOXKIACHUE
IreOMETPUUYECKUX BETMUNH

JIBr>keHUs

[IpuMeHsTh TpaBWIIa BBITOJHEHHUS JCHCTBUN CIOXKEHHS U
BBIYMTAHUS BEKTOPOB, YMHOXKCHHS BEKTOpa Ha YHCJIO TPHU
pemenny 3anad. HaxomuTh KOOpJMHATHI BEKTOPA B JJAHHOM
0asnce M CTPOUTH BEKTOP IO €ro KoopauHaraMm. BCroMHUTH
oTIpe/ieNieHNe CKAIPHOTO YMHOXEHHSI W €ro CBOMCTBa.
BBIUKCIATE ¢ MOMOIIBIO CKAISPHOTO YMHOXKEHHS JUTHHBI
BEKTOPOB, VOBl  MEXIy  HHMH,  YCTaHABJIMBATh
MEePIEeHUKYJIIPHOCTh ~ BEKTOPOB.  AHANIM3WpPOBATh U
MOJICTIPOBATh Ha S3bIKE TEOMETPUH DPEATbHBIC CHTYAIlHH,
CBSI3aHHBIE C (PUBMYECKMMHM BEKTOPHBIMU BEIMYUHAMHU.
Hcnonb30BaTh MpU pellieHUH 3a/1a4, CBA3aHHBIX C BEKTOPaMHU
B TPOCTPAHCTBE, IUIAHUMETPHUYECKUE (AKThI M METOJbL.
CBOOOJTHO  OMEpPUPOBATh  TMOHATHSIMH:  OTOOpaKCHUE
npocTpaHcTBa Ha  ce0s, JBHXKEGHHE  IPOCTPAHCTBA,;
IEHTpallbHas, oceBas M  3€pKalbHas  CUMMETpHH,
napawieNbHbIl TIEPEeHOC; PAaBEHCTBO W mojodue ¢uryp.




JlokasbIBaTh YTBEPKIEHHS O TOM, YTO LIEHTpallbHasl, OceBasi U
3epKasibHasi CHMMETPUH, MapajlieNIbHBIN MEePeHOC SBIISIIOTCS
JIBIOKCHUSIMH.  BBIMONHATE  TpeoOpas3oBaHus — TOAOOHS.
OmnepupoBaTs NOHATUSAMU: TipsiMast U cepa Ditnepa. Permmars
TEOMETPUUYECKHE 3aJadyd C HCIIOJIb30BAHUEM [BMDKEHHU.
Hcnonp30BaTh NpH pelIeHUH 3a]1a4 ABHXKEHUS IPOCTPAHCTBA
U UX CBOWCTBA

[ToBTOpEHME,
0000mIeHNE U
cUcTeMaTu3aIus
3HaHUU

17

Pemate crepeoMeTpuyeckue 3aJaud Ha JOKa3aTeNbCTBO
MaTeMaTUYECKUX OTHOLIEHUH, HAX0XKIECHUE F€OMETPUUYECKUX
BEJIMYMH (JUTHH, YIJIOB, IUTomaneii, o0sémoB). Mcnons3oBath
IIPU PEIIEHUH CTEPEOMETPHUECKUX 3a/1a INIaHUMETPUUECKUE
¢daktel U Meronsl. IIpoBOAMTH NOTHYECKH KOPPEKTHHIC
JTIOKa3aTelbHbIE paccyXaeHus pH peleHnn
CTEPEOMETPUUECKUX u IUTAHUMETPUYECKUX 3a/ay.
CpaBHMBaTh M aHAJIM3UPOBATh pEAIbHbIE CUTYalMU U
BBISIBJIATH BO3MO’KHOCTH €€ MOJENMPOBAaHUS Ha S3bIKE
reoMeTpur. MoJenupoBaTh pealbHYI0 CUTYallMl0 Ha SI3bIKE
TeOMETPUH M HCCIENOBaTh IMOCTPOEHHBIE MOJENH, B TOM
yuciae W € HCHONB30BAaHMEM  ammapara — anreOphl
Hcrmonp30BaTh KOMIIBIOTEPHBIE MPOTpPaMMBl IPU PEHICHAN
3amau. [lomywyars mnpencTaBieHHE O TIeOMETPUH Kak o
Pa3BUBAIOLLECHCS HAyKe, UCCIEAYIOLIEH OKpY’KarolUil MUp,
CBSI3aHHOHM C peaJbHbIMH O00BEKTAMH, TOMOTAIONICH PENIuTh
peasIbHBIE JKU3HEHHBIE CUTYyallMH O POJIM CTEPEOMETPHUH B
pPa3BUTUM COBPEMEHHBIX HH)KEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUH

OBULIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
DJIEeKTPOHHBbIE
Nen/m| Tema ypoka K2C wipposLIe
oOpa3oBaTe/ibHbIE
pecypchl
1 OcHoBHbIE TIpaBUIIa U300paKEHUS HA PUCYHKE INIOCKOCTH, MapajlieIbHBIX MPSIMBIX (OTPE3KOB), -
CepellMHbI OTpe3Ka
5 [TonsTHs cCTepeoMeTpUn: TOUYKa, MpsAMas, INIOCKOCTh, TpocTpaHcTBO. OCHOBHBIE MpaBUia 79
U300paKeHUS Ha PUCYHKE MIOCKOCTH, AapaJUIeNIbHBIX IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka
3 [TonsTus: nepecekarolecs MI0CKOCTH, IEPECEKAI0IIUecs NpsMas U MII0CKOCTD; 25
MIOJIYIIPOCTPAHCTBO
4 [MonsTHs: epeceKarolpecs MI0CKOCTH, EPECEKAIINECs MpsSIMas U TIIOCKOCTD; 25
MIOJIYIIPOCTPAHCTBO
5 MHororpaHHUKH, H300pakeHne MPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 23
00BEKTOB :
5 MHororpaHHUKH, H300pakeHUE MPOCTEUIIINX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 23
00BEKTOB :
7 AKCHOMBI CTEPEOMETPUH U TEPBHIE CIEACTBUS U3 HUX 7.2
8 AKCHOMBI CTEPEOMETPHUH U IIEPBBIE CIECACTBUS U3 HUX 7.2
9 AKCHOMBI CTEpEOMETPUH U TEPBbIE cleAcTBUS U3 HUX. CriocoObl 3a1aHus IPSIMBIX U TUIOCKOCTEH -
B pocTpancTBe. O003HAUCHUS MPSAMBIX U IJIOCKOCTEN '
N3o0paxenue ceueHni mupaMuibl, KyOa U IPU3MBbI, KOTOPBIE TPOXOIAT yepe3 ux péopa.
10 N3o0paxenue nepeceueHus MOTyUYeHHBIX IIOCKOCTEH. PackpaiBaHue mOCTPOCHHBIX CEYSHUI 7.3

Pa3HbIMU LIBETAMU




N3o0paxenue ceueHui mupaMuibl, KyOa U IPU3MBbI, KOTOPBIE TPOXOIAT uepe3 ux péopa.

11 N3o0paxenue nepeceueHus MOTyUeHHBIX IIOCKOCTEH. PackpamBanue mOCTpOCHHBIX CEYSHUIN 7.3
Pa3HBIMH LIBETaMU
N300pakenne ceueHU mupaMubl, Kyda v IPU3MBbL, KOTOPBIE TPOXOIAT Yyepe3 ux peéopa.

12 N300pakenne nmepecedeHns MoMyuYeHHbIX TNTOCKOCcTel. PackpammBanue mMOCTPOSHHBIX CeUeHUi 7.3
pa3HbIMU LIBETAMU
N3o6paxkenue ceueHuit mupaMuabl, Kyoa v MpU3Mbl, KOTOpBIE POXOIAT yepe3 ux peéopa.

13 N300pakeHue nepeceyeHus MoTy4eHHBIX IIOCKOCcTel. PackpalBanyue NOCTPOCHHBIX CeUeHHUH 7.3
Pa3HBIMM LIBETAMHU

14 MeTon cnenoB Jyisi IOCTPOEHUS CEUEHUI 7.3

15 Meton cinenoB Ui mocTpoeHus ceueHuil. CBOMCTBA NepeceueHuil IPSMBIX U IIJIOCKOCTEN 7.3

16 Merton cnenoB i NOCTpoeHUs cedueHnid. CBONMCTBA MepeceUeHni IPSAMBIX U INIOCKOCTEN 7.3

17 [TocTpoenue ceueHuii B mupaMu/ie, Kyoe rmo Tpém toukaM Ha péopax. Co3qaHue BBIHOCHBIX 23
YepTexeil U 3alKch 11aroB OCTPOEHUS

18 [TocTpoenue ceuenuii B nupamue, Kyoe no Tpém Toukam Ha péopax. Co3gaHre BBIHOCHBIX 23
YepTeKEH U 3aMKUCh MAroB NOCTPOEHUS

19 [TocTpoenue ceuenuii B nupamue, Kyoe no TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX 73
yepTexeil U 3auch 1aroB NOCTPOEHUS

20 IToctpoenue cedenuii B nupamuze, Kyoe no TpéM Toukam Ha péopax. Co3aaHue BHIHOCHBIX 23
YepTeXeil U 3allUCh 1IaroB MOCTPOEHUS

21 [ToBTOpenue mnanumeTpuu: Teopema o nponopHoHaIbHbIX 0Tpe3Kkax. [lonobue TpeyronbHukos| 7.1

29 IToBrOpenue manumerpun: Teopema MeHenast. PacueTsl B C€U€HHSIX HAa BBIHOCHBIX YEPTEkKaXx. 21
HcTopus pa3BuTHs JIAaHUMETPUU U CTEPEOMETPHUU

23 KonTponsHas padorta "Akcuomsr ctepeometpun. CeueHus" 7.2,7.3

24 B3anMHoe pacniosioxkenue npsiMeIx B mpoctpancTBe. CkpemuBaronyecs npsmele. [Ipuznaku 25

CKpeluBaromumxcs npsMbix. [lapannensHsie npsiMble B IPOCTPaHCTBE




Teopema 0 cylleCTBOBAaHUM U €JMHCTBEHHOCTH MPSAMOM NapajlyieNbHON JAHHOM PAMOH,

25 MIPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXkKallled Ha JaHHOM npsmoil. JlemMma o 7.2
MIEpECEYCHUH NapAJUIENbHBIX IPSIMBIX INIOCKOCTBHIO

26 [TapayutenbHOCTH TpEX NpsAMBIX. Teopema o TpEX napaienbHbIX NpAMBIX. Teopema o 29
CKPEIIMBAIOIINXCS MPAMBIX

97 [TapannensHoe npoekTHpoBaHyre. OCHOBHBIE CBOMCTBA MApaJIEIbHOIO IPOEKTUPOBAHNUS. 29
N3o06pakenue pa3HbIX GUTYp B MapaieIbHON MPOESKIIUU '

28 enTpanpHas npoeKkuus. YT0I C COHANIPABICHHBIMU CTOPOHAMU. YTOJI MEXKIY IPSIMBIMH 7.2

29 3azayy Ha JOKa3aTeJIbCTBO M UCCIIEN0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSIMBIX B 29
IIPOCTPAHCTBE

30 [TonsATHA: MapauIeIBHOCTD NPSIMON U IIJIOCKOCTH B IIpOcTpaHCTBe. [Ipu3Hak nmapaniensHOCTH 29
psIMOM U I1ockocTu. CBOMCTBA NapaJlIEIbHOCTH NPSAMOM U INIOCKOCTH '

31 I'eomeTpuueckue 3ajaun Ha BBIYUCIIEHNUE U 10KA3aTEIbCTBO, CBA3AHHBIE C APAJIJIEIIBHOCTHIO 25
IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE

39 [TocTpoenue ceueHust, TPOXOASIIEro Yepe3 JaHHY0 IPSAMYI0 Ha 4epTEKe U MapauIeIbHOTO 25
JpyToi psiMoii. Pacuér oTHOIIEHU I '

33 [TapannenbHas mpoekLys, IPUMEHEHNE AJIs IOCTPOEHUs CEUeHUH Ky0a 1 nmapaienenumesa. 79
CpolicTBa napayuieiaenunesa 1 Npu3Mbl '

34 [TapannensHblie muockocty. [Ipu3Haky napaiebHOCTH ABYX INIOCKOCTEN 7.2

35 Teopema 0 napajeNnbHOCTH U €JUHCTBEHHOCTH IIJIOCKOCTH, IPOXOALIECH Yepe3 TOUKY, He 79
MIPUHAJIEKALLY0 JAHHOM IUIOCKOCTH U CIICICTBUA U3 HEE '

36 CBoiicTBa napaIeIbHbIX INIOCKOCTEN: O MAPAIIICIIBHOCTH IIPSMBIX IEPECEYECHUS IPH 25
[IEPECECYECHUN ABYX NapaJLICIbHBIX IIIOCKOCTEH TPETHEHN
CBoiicTBa mapalIeIbHBIX TUIOCKOCTEH: 00 0Tpe3Kax MapajuielbHBIX MPSIMbIX, 3aKITFOYEHHBIX

37 MEXly NMapajuleIbHbIMU IUNIOCKOCTAMH; O IEPECEUEHNN IIPSIMOM C IByMs IIapajlIeIbHbIMU 7.2
IJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [ludaropa Ha miaockoctu 7.1

39 IToBTOpEHUE: TPUTOHOMETPHUS MIPSMOYTOIBHOIO TPEYTOJIBHUKA 7.1




40 CaoiicTBa Ky0a U PsSMOYTOJILHOTO Tlapajuielienune/ia 7.3

41 Boruncnenue AauH 0Tpe3KoB B KyOe U MPSIMOYTOJIbHOM MapaljiesienuIesie 7.3

42 [TepneHaMKyYIApHOCTD MPSIMOM U TUNIOCKOCTH. [Ipu3HaK nepneHuKyaIsspHOCTH MPSAMON U 79
MIJIOCKOCTH

43 [IeprieHIUKYIAPHOCTH NPSAMOM U IUIOCKOCTHU. IIpU3HaK NepneHAUKYIIPHOCTH IPSIMON U 29
IIJIOCKOCTH

44 Teopema 0 CylecTBOBaHUM U €IMHCTBEHHOCTH MPSMOMH, MPOXOIALIECH uepe3 TOUKy 79
IIPOCTPAHCTBA U NEPHNEHAUKYIIIPHON K INIOCKOCTH

45 [InockocTu U neprneHANKYJIIpHbIE UM IIPSMbIE B MHOTOTpaHHUKaX 7.3

46 IInockocTy U NepNEHANKYIAPHBIE UM IIPSIMbIE B MHOTOTPAaHHUKAX 7.3

47 [lepnenaukynsap u HakinoHHas. [locTpoeHue nepneHANKYIsApa U3 TOUKU HA IPSIMYIO 7.2

48 Ilepnenaukynsap u HaknoHHas. [locTpoeHue neprneHauKysspa U3 TOUKH Ha IPSIMYIO 7.2

49 Teopema o Tpéx nepneHAUKyYJsApax (mpsMas U oOpaTHas) 7.2

50 Teopema o Tpéx mepneHANKYIsApax (mpsMas 1 oOpaTHasi) 7.2

51 YT0a MeXIy CKpelMBarOIIUMUCS TPSIMBIMU 7.2

52 [Touck nepneHMKyJISpHBIX NPSAMBIX C IOMOIIBIO MEPIEHUKYIISAPHBIX MIIOCKOCTEHN 7.2

53 OpTtoroHaiabHOE IPOSKTUPOBAHUE 7.2

54 [TocTpoenue ceuenuii Kyba, MpU3Mbl, IPABUIBHOM MUPaMH/IbI C TOMOLIbI0 OPTOrOHATBHON 23
MIPOEKIUU

55 IToctpoenue cedenuit kyba, IpU3Mbl, IPABUIbHOMN MUPAMUABI C TOMOIBIO OPTOTOHATBHOMN 23
IIPOEKLHUH

56 CummMeTpus B IPOCTPAHCTBE OTHOCHUTENIBHO TNIOCKOCTHU. [limockocTn cummeTpuil B 23
MHOTOIpaHHUKAX

S7 [Ipu3Hak nepneHAMKYIPHOCTH IPSIMON U INIOCKOCTU KaK CJIEACTBUE CUMMETPUHU 7.2

58 [IpaBriIbHBIE MHOTOTPaHHHUKH. Pacu€T paccTossHUN OT TOUKH 10 MIIOCKOCTH 7.2

59 [IpaBunbHBIE MHOTOTPaHHUKH. PacyéT pacCTOSHUN OT TOUKH J0 MNIOCKOCTH 7.2

60 CriocoObl Oy CTUTh NEPIEHANKYIISAPBI: CAMMETPHS, CIBUT TOUKH 10 TapajuIeIbHOM MpsAMOii 7.2




61 CnBur no HemnapasiebHON MPsMOM, U3BMEHEHHE PACCTOSTHUI 7.2

62 KonTponbHnas pabota "B3aumHoe pacnonoxeHue npsMbIX U IUIOCKOCTEN B IpocTpaHCTBe" 7.2,73

63 [ToBTOpEHUE: Yyroa Mex 1y NPsAMBIMU Ha MJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM 21
TpEyroJibHUKE, TeOpeMa KOCHHYCOB

64 [ToBTOpEHUE: YTOa MEXKIY CKPELIMBAIOIIMMHUCS IPSIMBIMU B IIPOCTPAHCTBE 7.2

65 I'eomeTpuyeckre METO bl BEIUUCICHUS YIJIa MEX/y PSIMBIMA B MHOTOTpaHHHKAX 7.2

66 JIByrpanusiii yroj. CBOMCTBO JIMHEHHBIX YIJIOB JBYTPaHHOIO yIJa 7.2

67 [lepnieniuKynsipHBIE IOCKOCTH. CBOMCTBA B3aUMHO MEPIEHIUKYIISIPHBIX ITIOCKOCTEN 7.2

68 [Ipu3Hak nepneHMKyJISPHOCTH INIOCKOCTEH; TeopeMa O MPSIMOM IepeceueHus ABYX IIIOCKOCTEN 29
MEPIEHAUKYISIPHBIX TPEThEH MIIOCKOCTH

69 [IpsmoyronpHBIN Napauienenunen; Kyo; U3MepeHus, CBOMCTBA MPSAMOYTOJIBHOTO 23
napaJsuiesenumnena

70 Teopema o AuaroHany NpsAMOYTroOJBHOIO MapasljieNenume a u cIeICTBUE U3 Heé 7.2

71 CrepeoMeTpHuueckue U IPUKIAAHBIE 3a7a4, CBA3aHHbIE CO B3AUMHBIM PACIIONI0KEHUEM MTPSAMBIX 25
U TUIOCKOCTH

79 [ToBTOpEHUE: CKpeluBaroIuecs NpsMble, apajiesbHbIe MJIOCKOCTH B CTAHJAPTHBIX -
MHOTOTpaHHUKAaX

73 [Tapa nmapanenbHbIX IIIOCKOCTEHN Ha CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXKIY 25
CKPEIIMBAIOIIMMUCS IPSIMBIMH B IIPOCTBIX CUTYaLUAX

74 PaccrosiHue OT TOUKHM A0 MIIOCKOCTH, pACCTOSIHUE OT NMPSAMOM J0 TIOCKOCTH 7.2

75 Boruncnenue paccTosIHUNM MeX/1y CKPEIMBAIOIUMUCS MPSIMBIMU C TIOMOIIbIO 25
MEPIEHAUKYISIPHOM MJI0CKOCTU

76 TpéxrpaHHblii yroi, HepaBeHCTBaA JJIs TpeXIrpaHHbIX yrioB. Teopema ITudaropa, reopemMbl 25
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO yrIiia

77 DneMeHTHI cheprIeCKOi TeOMETPHH: Te0e3NUECKHUE TMHUN Ha 3eMiie 7.2

78 KonTponbHas paborta "Yriasl u paccTostHUS" 7.2

79 Cucrematusanus 3HaHUN "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 7.3




80 IMupamuna. Bunael nupamua. I[paBunbHas nupamuga 7.3
81 [Ipusma. [IpssmMas n HakiIOHHas npu3Msl. [IpaBuibHas npusma 7.3
82 [IpsiMoit mapannenenunes;, NpsMOYrOIbHBIN Mapaienenumnen, Kkyo 7.3
83 Brinykinbie MHOTOTpanHuKH. Teopema Diinepa 7.3
84 Brimykiisie MEOTOTpanHuKH. Teopema Diinepa. [IpaBuibHbIE U MTOTyNpaBUILHBIC 23
MHOTOTPaHHUKH
85 KonTponshnas padora "MHororpaHHuku" 7.3
86 [TonsiTHe BeKTOpa Ha IIOCKOCTH U B IPOCTPAHCTBE 7.5
87 CymMa BEKTOPOB 7.5
88 Pa3HocTh BEKTOPOB 7.5
89 [TpaBuso napannenenumnena 7.5
90 YMHOkKEHHE BEKTOpa Ha YU CIIO 7.5
91 Paznosxenue BexTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JIEKAIUX B OJHON MJIIOCKOCTH 7.5
92 CkansipHoe Mpou3Be/IeHHE 7.5
93 Brruucnenue yria Mexay BEKTOpaMHU B IPOCTPAHCTBE 7.5
94 IIpocTeimme 3ana4u ¢ BEKTOpaMHU 7.5
95 [Ipocreiinme 3agaun ¢ BEKTOpaMu 7.5
96 [IpocTeiimme 3a1auu ¢ BEKTOpaMu 7.5
97 [IpocTeiimme 3a1a4u ¢ BEKTOpAMH 7.5
98 O06o0mieHre 1 cCUCTeMaTH3aIHs 3HAHUH 7.5
99 O0001IeHEe ¥ cucTeMaTU3alus 3HAHUI 7.5
100 Hrorosas KOHTpOJIbHAs paboTta ;:;'7'2'7'3
101 HrtoroBas KOHTpOJIBHAS paboTa 747.2,7.3

7.5




7.1,7.2,7.3

102 O0001IEHNE U CUCTEMATH3AIINS 3HAHWI _

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




11 KITACC

DJIeKTPOHHBbIE
Nen/m | Tema ypoka K3C HHppoEkie

oOpa3oBaTe/ibHbIE
pecypcbl

1 [ToBTOpenue Tems! "KoopauHaThl BEKTOpa Ha MIIOCKOCTH U B IPOCTpaHCTBE" 7.5

2 [ToBTOopenue TeMs! "CkanisipHOe MpOU3BEAECHUE BEKTOPOB" 7.5

3 [ToBTOpeHue Temsl "Brluncienue yria Mex,1y BEKTOpamMH B IpoCTpaHcTBE" 7.5

4 [ToBTOpeHue TeMbl "YpaBHEeHHE NPSAMOM, TPOXOALIEH Yepe3 IBE TOUKHU" 7.2

5 VYpaBHEHHE MIIOCKOCTH, HOPMaJlb, YPaBHEHUE IJIOCKOCTU B OTPE3KAX 7.2

6 YpaBHEHME JIOCKOCTH, HOPMaJjlb, ypaBHEHHE IIJIOCKOCTH B OTpe3Kax 7.2

7 BekropHoe npousBseaeHne 7.5

8 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE MPOrPaAMMHUPOBAHUE 7.2

9 JIluHeliHbIe HEpaBEHCTBA, IMHEUHOE TPOTPaMMHUPOBAHNE 7.2

10 AHanmuTUYECKHE METO/IbI pacy€Ta yriia MeK1y NpsIMbIMA B MHOT'OTPaHHUKAX 7.3

11 AHaTuTHUYeCKHe METOIbI pacuéra yriia MeX/y MIIOCKOCTSIMU B MHOTOTpaHHHUKAX 7.3

12 ®opMya pacCcTOSTHUSA OT TOUKH 10 IIIOCKOCTH B KOOPAUHATAX 7.2

13 HaxosxaeHue paccTosHUM OT TOUKH JI0 TIIOCKOCTH B Ky0Oe 7.2

14 Haxoxnenue paccTosHUM OT TOYKH 10 INIOCKOCTH B IIPABWIIBHOM NTUPaMULIE 7.2

15 KontposbHas pabota "AHanuTudeckas reomeTpus" 7.2,7.5

16 CeueHust MHOIOTPAHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKHU 7.3

17 CedeHuss MHOTOTPaHHUKOB: METOJI CJIEJI0B 7.3

18 CeueHust MHOTOTPAaHHUKOB: CTaH/IapTHbBIE MNIOCKOCTH, TIEPECEUSHUS MPSAMBIX U 23

IJI0CKOCTEN
19 [TapannenbHble TPSIMBIC U TUIOCKOCTH: TTAPAUICIbHBIE CEUCHUS 7.2




20 [TapannenbHble TPSAMbIC U IIOCKOCTH: pacuéT OTHOIICHUH 7.2
21 [MapanienbHbIC TPSIMBIE U ITIOCKOCTH: YTIIBl MKy CKPEIIMBAIOIIMMUCS TPSIMBIMH 7.2
29 [TepnieHAUKYISAPHBIE MIPSMBIC U TNIOCKOCTH: CTaHAAPTHBIE TAPHI MEPIECHANKYIIPHBIX -
TUTOCKOCTEH M MPSIMBIX, CHMMETPHH MHOTOT'PaHHHKOB
23 [leprienAMKYIISIpHBIE IPSAMBIE U TUIOCKOCTU: TEOPEMa O TPeX MEPIEHANKYIISIpax 7.2
24 [eprieHAUKYISIpHBIC TIPSMBIE M TUIOCKOCTU: BBIYHCIICHHS JJTUH B MHOTOT'PaHHHKaX 7.3
95 [ToBTOpEHNE: MIIOIIA N MHOTOYTOJIBHUKOB, (POPMYJIIBI U151 TUTOIIAAEH, COOOpaKEeHUs 21
1o100ust
26 [ToBTOpEHUE: MIOIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI 715 TUTOIIaaei, cooOpaskeHus 21
noao6us '
97 [ToBTOpEHUE: MIOIAAX MHOTOYTOJIbHUKOB, (POPMYJIbI IS IIJIOIAAEH, COOOpaxeHus 71
o100ust
28 Ilnomaau ceyeHrnii MHOTOTPAHHUKOB: TUIOIIA/IA IOBEPXHOCTEM, pa3pe3aHus Ha YacTH, 73
COOOpaKeHus 000U |
29 [Inomany ceyeHnii MHOrOIrpaHHUKOB: TUIOLIAAN IOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, 23
COOOpakeHUs MOI00us ’
30 KonTtponsnas padota "[loBTOpeHHE: MHOTOTPaHHUKH, CEYCHNSI MHOTOTPaHHUKOB" 7.2,73
31 O06bEM Tena. OO0beM MPSMOYTOIBLHOTO TMapasuIeeuIe 1a 7.3
32 3anauu 00 yaBoeHMHU Ky0a, 0 KBajpaType Ky0a; 0 TpUCEKIIUH yriia 7.3
33 CrepeoMeTpHuueckue 3a/1ayu, CBI3aHHbIE ¢ 00BEMOM MPSAMOYTOJIBHOTO Mapasjiesenumneaa 7.3
34 [TpuknagHbple 331291, CBSI3aHHBIE C BBIYHCICHHEM 00bEMa MPSIMOYTOJIBHOTO 23
napajuiesienuneaa
35 O0BEM MPSIMOI TPU3MBI 7.3
36 CrepeomeTpHyeCKHUe 3a/1a4H, CBSI3aHHBIC C BBIYUCICHHEM 00BEMOB MTPSIMOI TPHU3MBI 7.3
37 [IpukiamHbie 3aa4M, CBI3aHHBIE C 00BEMOM MPSIMOM MTPU3MBI 7.3
38 Brraucnenne 066EMOB TeN ¢ TOMOIIBIO onpeneaéHHOTo HHTerpana. O0bEM HaAKITOHHON 23

MIPU3MBI




39 Brruucnenue 00bEMOB Tell ¢ MOMOIIIBIO ONpeaeaéHHOro uHTerpana. OobEM nupamMu bl 7.3
40 ®opmyna o0béMa nupamuasl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIIUM YTIIOM 7.3
41 dopmyna 00bEmMa nupamuabl. OTHOIIEHHE 00bEMOB TUPAMH/L C OOIIUM YTIIOM 7.3
42 CrepeoMeTprueckue 3a/1a4qu, CB3aHHbIE ¢ 00bEMaMU HAKIIOHHOM MPU3MBI 7.3
43 CrepeomMeTpHUeCcKre 3a/1auM, CBSI3aHHbBIE C 00BEMaMU TUPAMU/IBI 7.3
44 [Tpuxnaguaeie 3agaun o Teme "O0bEMBI Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOHN MPU3MBI 7.3
45 [Ipuknanueie 3agaun mo Teme "O0BEMBI Ten", CBSI3aHHBIE C 00BEMOM MUPAMUIBI 7.3
46 [Ipumenenne 00bEMOB. Brruncnenue pacCTOSIHUS 10 TUIOCKOCTH 7.3
47 KontposbHas padota "O0bEM MHOTOTpaHHUKA" 7.3
48 Hunuuapudeckas mOBEPXHOCTh, 00pa3yonue MUIHHAPHIECKON MOBEPXHOCTH 7.4
49 Hununaap. IpsiMoit kpyrosoit unuuap. [1nomans NOBEpXHOCTH HUIUHIPA 7.4
50 Konunyeckast noBepXxHOCTb, 00pa3ylolie KoHndeckoil mosepxHoctu. Konyc 7.4
ol Cedenune KOHyca MIOCKOCThIO, MapaJlJIeIbHON IJIOCKOCTH OCHOBAHUS 7.4
52 Yceuénnslii konyc. 300pakeHre KOHYCOB U yCEUEHHBIX KOHYCOB 7.4
53 [Tnomranb 60KOBOM MOBEPXHOCTH M ITOJTHOW TMOBEPXHOCTH KOHYCA 7.4
54 [Tnomaapr 60KOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCa 7.4
55 CrepeomeTpHruecKue 3a/1aul Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE, TIOCTPOCHUEM CEUEHUN 24
LHUIMH]PA, KOHYCa
56 CrepeoMeTpHuueckue 3aJ1a4i Ha 1I0Ka3aTeIbCTBO U BHIYHCIICHUE, TIOCTPOCHUEM CEUSHUN 24
WIMH]IPA, KOHyCa
57 [IpuxnagHele 3a1a4n, CBA3aHHBIE C [IUIMHIPOM 7.4
58 [Ipuknaanele 3a1a4u, CBSI3aHHBIE C IHJIUHIPOM 7.4
59 Cdepa u map 7.4
50 [Tepeceuenue cdepsl u mapa ¢ miaockocTeto. Kacanue mapa u chepsl mI0CcKoCThio. Bua u 24

n300pakeHue mapa




[Tepeceuenue cdepsl u mapa ¢ miockocTeto. Kacanue mapa u chepsl mIocKocThio. Bua u

61 7.4
n300pakeHue mapa

62 VYpasuenue chepsl. [Lnomans chepor u e€ yacreit 7.4

63 CummMmeTtpust chepsl U mapa 7.4

64 CrepeomeTpHueCcKHe 3a/1a41 Ha JOKA3aTeIbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO chepoi u 24
[IapOM, IOCTPOCHUEM UX CEYCHUH TIIOCKOCTHIO

65 CrepeoMeTpuueckue 3aJ1a4i Ha 1I0Ka3aTeIbCTBO U BBIUMCIICHHUE, CBA3aHHbIE CO cepoil U 24
IapOM, IOCTPOCHHUEM UX CEYEHHH MI0CKOCTHIO

66 [Ipuknannble 3anaun, cBsi3aHHbIE CO chepoil U mapom 7.4

67 [ToBTOpEHUE: OKPYKHOCTH Ha TUIOCKOCTH, BEIUUCIICHUS B OKPY>KHOCTH, CTAHIaPTHBIE 21
noxoous

68 Paznuunbie KOMOMHAIIMK TE BPALICHUsI © MHOTOTPAHHUKOB 7.3

69 3amauu o Teme "Tena U MOBEpPXHOCTH BpaleHus" 7.4

70 3anauu no Teme "Tena U MOBEPXHOCTH BpalieHus" 7.4

71 KonTponpHas padora "Tena u moBepXHOCTH BpaleHus " 7.4

72 06beém mmnHApa. Teopema 06 00BEME PSAMOTO MIITUHIPA 7.4

73 Boruncnenne o0bEMOB Tell ¢ MOMOIIBIO ONpeieaEHHOro nHTerpana. O0béM KoHyca 7.4

74 [Tnouaan 60KOBOM U MOTHON OBEPXHOCTH KOHYCa 7.4

75 CrepeoMeTpuueckue 3a/1aui, CB3aHHbIE C BBIUUCIEHUEM 00BbEMOB IIMIIMHPA, KOHYCa 7.4

76 [Tpuknanueie 3aga4n mo Teme "OOBEMBI M ILTONIAIM TOBEPXHOCTEH Te" 7.4
O06bEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [Inomans chepsr.

77 CrepeoMeTpHuuecKHe 3a/1a4l, CBA3aHHbIE C BBIUUCIEHUEM 00BEMOB I1apa, H1apOBOIr0 7.4
CErMeHTa U IIapOBOI0 CEKTOpa

78 [Tpuknanueie 3agaun mo teme "OO0BEMBI Ten", CBSI3aHHBIE ¢ 00BEMOM IIIapa U TUIOMIAAbI0 24
cthepnl. COOTHOIIEHUS MEXKY ILIOIIAISIMH IOBEPXHOCTEH U 00BEMaMHU MOJOOHBIX TEJ |

79 [TonoOHnrIe Tena B mpocTpancTBe. 3meHnenne 06béma npu mogoouu. CTepeoMeTpuyecKue 24

3a/1aui, CBSI3aHHBIC C BBIYUCIICHUEM 00BbEMOB TEIT U TUIOMIAICH MTOBEPXHOCTEH




80 KonTponsHas padora "[Tnomaau mnoBepxHOCTH U 00BEMBI KPYTIIBIX Ten" 7.4

81 JIBmwxenus npoctpanctBa. Otobpaxkenus. JIBrkeHus u paBeHcTBO Guryp. Oommue 25
CBOMCTBA IBUKEHUI

82 Buael nBmkeHuUil: napaiebHbI IEPEHOC, IEHTPaIbHAs CAMMETPHS, 3€pKaJIbHAs 79
CUMMETpHUS, IOBOPOT BOKPYT MPSAMOii

83 [TpeobpazoBanus nonobust. [lpsmas u cdepa Ditnepa 7.2

84 I'eomeTpuueckue 3agaun Ha MPUMEHEHHUE TBUKEHHS 7.2

85 KonTponsHnas pabora "Bekrops! B mpocTpancTe" 7.5

86 Oo6o06maromee noBropenue 11 noHaTuii 1 MmeTon0B Kypca reometpun 10—11 kmaccos, 7.1,7.2,7.3,
cuctemarusauus 3HaHui: "[lapamienbHOCTh NPAMBIX U INIOCKOCTEN B IPOCTpaHCTBE" 7.4,7.5

87 Ob6o61matomiee nopropenue 11 nouaruit u Mero10B Kypca reomerpun 10—11 kinaccos, 7.1,7.2,7.3,
cUCTEeMaTu3alus 3HaHui: "BekTopsl B mpocTpaHcTBE" 74,75

88 Oo6o06maromee noBropenre 11 noHaTuii 1 MeTo10B Kypca reometpun 10—11 kinaccos, 7.1,7.2,7.3,
cucTeMaTtu3alus 3HaHuii: "BekTopsl B mpocTpaHcTBE" 7.4,75

89 O6o61matomiee nopropenue 11 nmoustuit u Mmeto10B Kypca reomerpuu 10—11 kimaccos, 7.1,7.2,7.3,
cuctemarusanus 3HaHui: "O0beM MHOTOrpaHHHKA" 74,75

90 Ob6o6maromee mosTopenue 11 nmousruii u MmeronoB Kypca reometpun 10—11 xmaccos, 7.1,7.2,7.3,
cucreMatu3anus 3HaHui: "O0beM MHOTOrpaHHUKaA" 7.4,7.5

01 O6o06maromee nosropenue 11 noHaTuii 1 MmeTon0B Kypca reometpun 10—11 kmaccos, 7.1,7.2,7.3,
cuctemaruzanus 3HaHui: "[lnomaay moBepXHOCTH U 00BEMBI KPYTIIBIX TET" 74,75

92 Ob6o61matomiee nopropenue 11 nouaruit u Mero10B Kypca reomerpun 10—11 kinaccos, 7.1,7.2,7.3,
cuctemarusauus 3HaHu: "[lnomany moBepXHOCTH U 00BEMBI KPYTbIX TET" 74,75

93 Hrorosasi KOHTPOJIbHAsE paboTa 747273,

7.4,7.5
94 Hrorosas KOHTpOJIbHAs paboTta 71,7.2,73,
7.4,7.5
95 IToBTOpeHue, 0600IIECHHE U CHCTEMATH3AIIUS 3HAHMIA 75,7.2,73,

7.4,7.5




Hctopust pa3BuTHS CTEPEOMETPUHN KaK HAYKHU U €€ POJIb B PA3BUTUH COBPEMEHHBIX

% VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

97 Hcropus pasBUTUSA CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

98 Hcropus pa3BUTHs CTEPEOMETPUN KaK HAYKU U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

99 Hcropus pasBUTHs CTEPEOMETPUH KaK HAYKU U €€ POJIb B PAa3BUTHH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pasBUTUSA CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOI UM

101 Hcropus pasBUTHSA CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 Hcropus pasBUTHA CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUH COBPEMEHHBIX

HHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJOT Uit

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JISA YYEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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