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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAaNpaBIEHHOCTH W MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  GopMHpyeMoe  TMpU  U3YYEHUU
00y4alOIUMUCS TOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PEILICHUH T'€OMETPUUYECKUX
3aJlady, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

[lenas ocBoeHUs1 mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTrka»  uyepe3  OOeCleUYeHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUM W JCHCTBUH,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOJAUMBIX JIJISl YCIEIHOT0 NpoheCCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOJIb30BaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JlayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacIIMpeHne MPEeACTaBICHUSI O TEOMETPUU KAaK 4aCTH MUPOBOM KYJBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIIMX MATEMATHYECKMX MOJAEINAX, MO3BOJISIIOIIMX ONUCHIBATH M HM3ydaTb
pa3Hble ABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHITUITHOTO amnmnapara 1no pasieiy
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

dbopMupoBaHre  yMEHUS ~ BIAJETh  OCHOBHBIMH  TOHATUSIMH O

IMPOCTPAHCTBCHHBIX q)nrypax N HNX OCHOBHBIMHU CBOﬁCTBaMH, 3HAHHUC TCOPEM,



dbopMynT ¥ yMEHHE WX TPUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMBbI M HAXOJIHTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHHS paclio3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATHUKHU TPHU
IIPOBEICHUH PACCYKICHUN;

(GbopMHpOBaHWE yYMEHUS BIAAETh METOJAMU JOKA3aTeIbCTB W aITOPUTMOB
pelieHns, YMEHUsl UX NPUMEHSITh, MPOBOAUTH JI0KA3aTeNbHBIE PACCYXKJICHHUS B
XO/I€ PELICHHs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBaHUHU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATHUKH B IIPOBEJICHUU
JETYKTUBHBIX PACCYXICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyaJIbHBIX UM  TBOPYECKHX
CocOOHOCTEM 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEpPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBanre (DyHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACloO3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JPYTUX
y4eOHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, UCCJIENIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 kmaccax sBisAOTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH

MOHSTHUSAMUY», PEIEBAHTHBIMH T'€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydeHUS B



10-11 kmaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJIbKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 TogaMm oOyudenus. Coaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIUAIBHBIM BOIIPOCaM 00yYaronIuecs
oOpamanuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHHUE
r€OMETPUYCCKUMHU MOHATUSAMH U HABBIKAMU MOCJIEIOBATEIBHO U MOCTYMATENbHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY IeOMETPUUYECKUX MPEACTaBICHUM OOyYarolmUXCs, PACIIUPSS U YIIIyOsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHN Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3garh  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNIbHBIX IMpOrpamMM, OOECIEeUUuTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY

o0muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

B cooTtBercTBUU ¢ yueOHbIM 1aHOM MBOY «JIuneit No26 um. M. Jlxxanumis»
B ®OII BHeceHbl HM3MEHEHHS B TEMATUYECKOE IUIAHMPOBAHUE IO T€OMETPUU

(yrnyonennsiii ypoBenb) B 10-11 knaccax, cokpaiiex Ha | yac.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcst 136 daca: B 10 kiacce — 68 yaca (2 yaca B Hezaenmo), B 11 kimacce — 68

yaca (2 yaca B HEJICJIIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, IpsMas, IIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCHOMaTUYECKOM IIOCTPOCHHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHoe pacnosioxkeHue MpsMBIX B MPOCTPAHCTBE: IEpEceKaronIrecs,
napajyielbHble W CKpelluBarouecss mnpsMble. [Ipu3HaKkW CKpenuBarOIIUXCs
npsmbIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEN B MMPOCTPAHCTBE: MapaJlIe/IbHbIE
IpsIMbIE B IPOCTPAHCTBE, MAPaJUICIbHOCTh TPEX MPSIMBIX, TAPAIIIEIIBHOCTD MPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MpOoeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuyiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMH B IPOCTPaHCTBE. lapanenbHOCTh MIIOCKOCTEN: NapayliebHbIC
IIJIOCKOCTH, CBONCTBA MapajuleIbHbIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[lepneHANKYISIPHOCTh MPSIMOM U MJIOCKOCTH: MEPIEHIUKYISIPHBIE TIPSMBbIE B
IIPOCTPAHCTBE, MpsMbBIE MapauIe]IbHBIE W NEPIEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEepPHEeHANKYIIPHON MJIOCKOCTH. OpTtoronaiibHoe POEKTUPOBAHUE.
[lepneHANKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  OPOEKIUs  (UIypbl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTD  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISAPHOCTH  JABYX
II0CKoCcTer. Teopema 0 TpEX MEpPIEeHINKYIIAPAX.

Yl B IPOCTPAHCTBE: YroJl MEXKIY IPSIMOM M INIOCKOCTBIO, JBYI'PAHHBIN

yTOJI, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBI.



CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzapl MHOrOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenenunien, NOPSAMOYTOJBHBIA — NApajUleienune];] ©W €ro  CBOMCTBA.
Kparyaiimie myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpancTBenHas TeopeMa Iludaropa. Ilupammpma: N-yrojpHas NDUpaMHIA,
npaBuwibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHEl
paBUIbHOW mHMpaMuibl. lIpaBuibHBIE MHOIOTpaHHUKHW: IMPAaBWIIbHAs NpU3Ma U
IIpaBWJIbHAS IHMPAMHIA, TNPABUIbHASA TPEYTrOJIbHAS IHpPaMHIAa W TPABUJIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTajJp,
JOACKAdIP U UKOCADIP.

BrluncneHre 9SIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YrJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOIIAAh OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABWIBHOM NUPAMUIBL,
TeOpeEMa O IUIOLIAAN YCEYEHHON ITUPAMHUIBI.

CumMeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM  INPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielienunena, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpUS NPaBUIBHOU
nUpamMubl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJIEHHBIE MW  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha

yucno. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpPA HA YUCIIO.



[TonsiTe KOMILTaHApHBbIE BEKTOPBI. IIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pa3JIOKEHUHM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BekTopaM. [IpsmoyronbHass  cuctema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpAMHATAMU TOYEK. YTON Mexay Bekropamu. CKalsipHOE NpPOU3BENCHUE

BCKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsATHSA: IWIMHIPUYECKAss TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpaleHUs:
UWIMHADP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelpHasi IUIOCKOCTh K cdepe. M3o00paxeHnue ten
BpalieHus: Ha TiockocTu. Pa3Béprka mummHapa u koHyca. Cummerpus chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBI, IJIMHIPA, TUpaMHUIbl U KoHyca. O0BbEM I1apa U 1mapoBOro
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHMK WM TEJO
BpaIeHusl.

[Tnomaas MOBEPXHOCTH IUIWHIpA, KOHYyCa, IJIOMaaAb chepbl U e€ 4JacTeil.
[Tonobne B mpocTtpancTBe. OTHOIICHHE OOBEMOB, INIOMIAJACH ITOBEPXHOCTEH
nonoOueix ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha

IIJIIOCKOCTH C UCIIOJIb30BAHHUEM CTCPCOMCTPHUUICCKHUX METOJ0B.



[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJl BPAIllCHUS: CEUEHUS LIIIMHPA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIE0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NIEpeHOCca
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoppl B mpoctpancTtBe. Omnepauuu Haja BekTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucreMa KoopauHaT B mpocTpancTBe. KoopauHatel BekTopa. Pasznoxkenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TeOMETPUUYECKHUX
3a1ad.

J{BMKeHUs] B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHHH. Buabl JBMXCHUN: TapaulelbHBIA IEpPEHOC,
[EHTpaJibHasl CUMMETpPUs, 3€pKajJbHasi CUMMETpPHs, MOBOPOT BOKPYr MPSIMOM.

[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aUMOJEHUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C WX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOLJIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMAaTHUKH, LEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
DKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoja, ChOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOIO C MPAKTUUYECKUM
MIPUMEHECHUEM JOCTW)KCHUW HAYKH U JICSITEIBHOCTBIO YUYE€HOrO, OCO3HAHUE
JUYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs SCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PACCyKIEHUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocniuTaHue:



cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTEpecax 3/10pOBOT0O U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, PETyJspHas (U3UYecKas aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUsS, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccud W pealu3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHM4eCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABIECHHOCTH;

7) 3K0J10THYECKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAHME TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHUYEeCKUX 3HAHWM [JIs pelieHust 3amad B 00J1acTu
OKpY’)Karolel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEICTBUM JJIsl OKPY KalOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIIbHOCTH, ITAaroB €€
pa3BUTHUST W 3HAYUMMOCTH JUIS Pa3BUTHUS I[MBUJIM3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKON KyJIbTypOoll KakK CpEJCTBOM TMO3HAHHS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD

HMHIUBUAYAJIbHO U B I'PYIIIIC.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue aAeicTBU:

BBISIBIIAITh M XapaKTEpHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIIECTBEHHBIN MPU3HAK KIIACCHU(UKAITUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JienaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(MpsiMBIE W OT MPOTUBHOTO), BEICTPAWBATh apTyYMEHTAIINIO, TIPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJabLCKue AeiiCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIECIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SBJICHUS, Mpolecca,

BBISIBJICHHIO 3aBUCHUMOCTEH MCIKIY O6’beKTaMI/I, SABJICHUAMM, ITPOLCCCAMU;



CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI IO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH JAeUIIUTHI HMHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEGOPMAIHMIO PA3IUIHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYPHPOBaTh HWH(POPMAIIMIO, TPEICTABIATh €€ B Pa3IHYHBIX (OpMax,
WJUTIOCTPUPOBATH TpaduuecKy;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSTEIIbHO

c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHUPOBATH MOJYYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme

bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady

MPE3eHTAllUU U OCOOEHHOCTEH ayIUTOPHUHU.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1CHCTBUS

Camoopranusanus:

COCTABJISTH ILJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelIeHUs C
y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, YMOLMOHAJIBHbIN HHTEJJICKT !

BJaJE€Th HABbIKAMU  I[IO3HABAaTENbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
criocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ynbTara pelIeHUs
MaTeMaTU4YeCKOH 3a]1a4H;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YibTaTa LEIHN U YCIOBUAM, OOBSICHITH MPUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboTbl TpU pEeHIeHHH Y4YeOHbIX 3a7ad, MNPUHUMATh 1eIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPTraHU3alMI0 COBMECTHOW palOThHI, pacHpenesiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OMEH MHEHH,
«MO3TOBbIE IUTYpMBl» W HHBIE), BBINOJIHATH CBOK YacTb pabOThl MU

KOOPpAWMHHUPOBATL CBOH I[GﬁCTBH?I C ApyruMHu UYICHAMH KOMaHJ/Ibl, OLCHWBATDH



KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpPHUsM, CHOPMYINPOBAHHBIM

Y4aCTHHUKaMHU B33HMOI[€§ICTBHH.

INPEAMETHBIE PE3YJIBTATDBI

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM MPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PaCCYKICHHUIA;

® TMPUMEHATH AKCMOMBI CTEPEOMETPHUM U CIIECJICTBUSL U3 HUX IMPU PEUICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIAaCCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TMOHATUSMHU, CBSI3aHHBIMH C yIJIaMU B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO ONMEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPAaHHUKAMH;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHHUKOB (TIpH3Ma,
nupamuaa, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

e KiIaccuPUIIMPOBATh  MHOTOTPAHHHWKH, BBIOWpass  OCHOBaHWUS  JJIS
KJ1acCu(UKaIIUH;

e CBOOOJHO OMNEpUPOBATH TMOHATHSMHU, CBS3aHHBIMH C  CEUYEHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

® BBHITIOJIHATH napauiesbHOe, LEHTPaIbHOE u OpPTOTrOHAJIBHOE
MPOCKTUPOBAHKUE (PUTYP HA MJIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
Ha MJIOCKOCTH;

® CTPOUTH CEUYECHUS! MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) MIOCKUE YEPTEXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:

BUJI CBEPXY, COOKY, CHU3Y;



® BBIUKUCIATH IUJIOMIAJAM  TOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamMua), TCOMETPUIECKUX TEN ¢ TPUMEHEHnEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
burypsr;

e CBOOOJIHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

® BBIIIOJHATH ACHCTBUS HAJl BEKTOPAMH;

e pemarh 3aJayd Ha JOKA3aTeJbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE TEOMETPUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUUYECKUX 3a/a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTH;

® [PUMEHATH NPOCTEHIINE MPOTPAMMHBIE CpPEICTBA U  JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a1a4;

® U3BJICKaTh, MPEOOPA30BHIBATE W HMHTEPHPETHUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, TMPEeACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

® [PUMEHATH T[IOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPABHUBATH W
AHAJIM3UPOBATh PEAIbHBIE CUTYAIMU, MPUMEHSITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUusT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh PEATbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
MCCIIEIOBATh MMOCTPOCHHBIE MOJEIU C MCIIOJb30BAHUEM I'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJIUYNH;

® UMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJIHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

OIIEPUPOBATH MOHATUIMH, CBA3aHHBIMU C TE€JIAMU BPALLEHUS: LIUIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacrno3HaBaTh Tejla BpauleHus (LUWIMHAP, KOHyC, cdepa U 1map) U
OOBSICHATH CIIOCOOBI MOTY4YEHHUS TEJ BpaLICHMS,;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpallEHUS,
O00BEMBI U IIOIIAJU MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpAIICHMUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHALIMSIMHU TEIN
BpallleHHWsT U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OIKCAaHHBIM OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpalCHUS;

BBIUUCIIATH COOTHOLICHUS MEXY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TET;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMS TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
pemarb reOMETPUYECKHE 3a/1a4M HA BBIYMCIEHUE YIJIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B

CJI0M, Ha IPUMCHCHHUEC BEKTOPHO-KOOPAMHATHOTO METOJa ITPH PCUHICHUHN,



CBOOOJHO OMEPHPOBATH TOHITHSAMH, CBSI3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJTHATh HM300paXEHUST MHOTOTPAHHUKOB U TEJ BpAIICHUS MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOH CHUMMETPUH, 3EpPKAIbHOMN
CUMMETPHH, IPH TTIOBOPOTE BOKPYT MPSIMOMA, TTpeoOpa30BaHusl TIO100MS;
CTPOUTH CEUECHHMSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUEHUS LWJIMHAPA
(mapayieTIbHO U MEPIEHIUKYIISIPHO OCH), CEUCHUsI KOHYyca (MmapasjieabHbIe
OCHOBAHUIO M TIPOXOJSAIINE YEPe3 BEPIINHY), CCUCHUS 11apa;
HCIIOJIB30BaTh METOJBI IIOCTPOEHHUSI CEUYEHUW: METOJ CIENO0B, METOX
BHYTPEHHET0 IPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH INIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSThL TeoOMeTpUYecKre (AKThI JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIIArOoB pELICHUS, €CIA YCIOBHUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOHN (popme;

pelaTh 3aJa4d Ha JOKAa3aTelIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXJICHUE TEOMETPUUECKUX BEIUYMH;

IIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAILIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHUSA  HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUH, IPUMEHATh U3YUEHHBIC
MOHATHUSI, TEOPEMBbI, CBOWCTBA B TMPOLECCE MOUCKA PELICHHS
MaTeMaTU4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CHUTYAllMd Ha SI3bIKE T€OMETPUU, UCCIEIOBATh MOCTPOECHHBIE
MOJICIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, peraTh NPAKTHYECKHUE 3aJlayd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBieHUuss 00 OCHOBHBIX AdTamax pPa3BUTHUS TE€OMETPHUHM Kak

COCTaBHOM 4aCcTH (i)YHI[aMCHTa Pa3BUTHA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HasBanune KommuecTBo OCHOBHBIE BUBI JIEITEITLHOCTA
OcHOBHOE cofepKaHne
pazjena (TeMbl) Kypca 4acoB yqammxcs
BreneHue B crepeoMeTpuio 14 OcHOBHBIE TPOCTPAHCTBEHHBIEC OnpenensiTe MI0CKOCTh Kak (GUrypy,

¢burypsi.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMast, IIOCKOCTb, IIPOCTPAHCTBO.
OcHOBHBbIE ITpaBUIIa U300pAKEHUS

Ha PUCYHKE TJIOCKOCTH, TapaylIeIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[onsTus: nepecekaromuecs MmIoCKOCTH,
nepeceKarouecs mpsiMasi U TNIOCKOCTb;
HOJIyTIPOCTPAHCTBO.

MHoTrOorpaHHUKH, H300paxKeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMMNX 0ObEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE
CJIEJICTBUS U3 HUX.

CriocoOslI 3a/1aHus PSMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE.
O0603HaueHUS MPSAMBIX U TUIOCKOCTEH.
Ceuenus. U3o0paxxeHne ceueHui

B KOTOPOM BBIMOJIHACTCS TJIaHUMETPHS.
JlemaTte MpOoCTEUIIINE JTOTUUECKUE
BBIBO/IbI M3 aKCMOMATHUKHM INIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HICATH3AIINECH KOTOPBIX
SABJISIFOTCSI aKCUOMBI TEOMETPHH.
N3yuath, NpUMEHSTh MPUHIIUIIBI
MMOCTPOCHUS CEUCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUYCHUM METOJI CJIEIOB, METO/
BHYTPEHHETO MPOEKTUPOBAHMS, METOJ]
MEPEHOCA CEKYIIEN MIIOCKOCTH.
Pemate crepeomeTpuyeckue 3aaauu:
Ha OMpPECIICHUE BUIA CEUCHUS U
HaXO0XXJCHUE eTo IIJIONIIa/IH.
AKTyanu3upoBath (DaKThl U METOBI
TJIAHUMETPUHM, PEJICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHUHU.

Hcnonp30BaTh Npu peEICHUN 3a1a4
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npamMubl, Kyoa v MPU3Mbl, KOTOPBIE
MPOXOJIAT Yepe3 ux peopa.
N306paskenre nepeceveHus
ITOJYYEHHBIX TUIOCKOCTEMN.
PackpamvBanue mocTpOEHHBIX CEUEHHIM
Pa3HBIMU LIBETAMH.

Merton cnefoB sl HOCTPOESHUS
ceueHnid. CBOMCTBA EPECECUEHUN
IPSMBIX U II0cKocTen. [locTpoeHue
CEUYECHMI B MUpaMHie, KyOe Mo TpEM
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIKCh 111aroB
OCTPOEHHUSI.

[ToBTOpEHNE ITAHUMETPUH.

TeopeMa 0 MpoONnOpLUHOHATBHBIX
otpeskax. [logoOue TpeyroabLHUKOB.
Teopema Menenas. Pacuérsl

B CEYEHHUAX HA BBIHOCHBIX YEPTEXKaxX.
Hctopus pa3BuTus miiaHUMETPUH

U CTEPEOMETPUU

CJIEyIOIINE MNTAHUMETPUIECKUE (DaKTHI
Y METOJBI:

Teopembl Pasieca u

0 MPONOPLMOHAIBHBIX OTPE3KAX.
ANTOpUTM JeNIeHns OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menemnas.

PaBHOOEApEHHBIN TPEYTOJIBHUK.
PaBHOCTOpPOHHMI TPEYTOJIBHUK.
[IpAMOYTOJIBHBIN TPEYTOIBHUK.
CBOMCTBO CpeAHEN JTMHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yria TpeyrojibHuKa. CBOMCTBO MeUaH
TPEYTOJIbHHKA.

[Tpu3Haku no1o0us TpeyroabHUKOB.
[TonyuaTs npencraBiaeHus oo
OCHOBHBIX JTallax pa3BUTHUS T€OMETPUU
KaK COCTaBHOM yacT pyHAaMeHTa
Pa3BUTHS TEXHOJIOTUI

B3aumMHoe pacrionoxeHue
MPSAMBIX B IPOCTPAHCTBE

B3anmHoe pacronoxeHue npsiMbIx

B pocTpancTBe. CKpenMBarmuecs
npsaMsble. [Ipu3Haky ckpemumBarommxcs
IPSMBIX.

[TapannenbHble npsiMble

Knaccudummposats B3anMHOE
PaCIOJIOKEHHUE TPSIMBIX

B IIPOCTPAHCTBE, UILUTFOCTPUPYS
PUCYHKAMH U TIPUBOJIST TPUMEPHI
W3 peabHOU KU3HMU.
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B IPOCTpPAHCTBE. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
MPSAMOU MapaIeIIbHON TaHHOU
MIPSAMOU, MIPOXOISIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIC)KAIEH

Ha JIAHHOM IIPSMOW.

JlemMMa 0 mepecedeHnH MapayIeabHbIX
IPSAMBIX IJIOCKOCTHIO. [lapannenbHOCTh
TpEX NpsAMBIX. Teopema o Tpéx
MAPAIUICIIBHBIX MPSIMBIX.

TeopeMa 0 CKpeIMBAOIINUXCS TPSAMBIX.
[TapannienbHOE TPOEKTUPOBAHHUE.
OcHOBHbIE CBOWCTBA MAPAIIIETBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX Uryp B mapamuiebHOM
IIPOEKIIUU.

[lenTpanpHas mpoOEKLUSI.

VYrois ¢ cCOHanpaBIEHHBIMU CTOPOHAMM.
Yron Mexy npsMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCIIEJOBAHNE, CBSI3AHHBIC

C pacroj0KEHUEM MPSMBIX

B IIPOCTPAHCTBE

JloKa3pIBaTh TEOPEMY

O CYyILIECTBOBaHUH U €IMHCTBEHHOCTU
MAPAJLICITBHON MPSAMOM, TPOXOASIIIEN
4yepe3 TOUKY MPOCTPAHCTBA U HE
JeXalen Ha Ipyrox npsMou; JIEMMY

0 MEepPECEeYEHUH TIOCKOCTU ABYMSI
HapaJuIeIbHBIMU NPSIMBIMU; TEOPEMY

0 TPEX NMapaieIbHbIX NPSIMBIX.
JIoKka3bIBaTh MPU3HAK
CKPELIMBAOIINXCS IPSMBIX, TEOPEMY
O CKpEILMBAIOMINXCA MPSAMBIX.
JIoKa3bIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHANPABJICHHBIMUA CTOPOHAMM.
OOBACHATD, UTO HAa3bIBACTCSA
napauieIbHbIM U LIEHTPATbHBIM
MIPOEKTUPOBAHUEM U KAK BBITIOJIHAETCS
POEKTUPOBaHUE (PUTYP HA MIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MapaJlIEIbHOIO
IIPOEKTUPOBAHHSI.

N300pakats B mapayieIbHON
IIPOEKLUU Pa3HbIE TEOMETPUUECKUE
burypsi.

Pemate cTepeoMeTrpudeckue 3a1auu
Ha JI0Ka3aTeIbCTBO U MCCIIEJOBAHUE,
CBS3aHHBIE C PACIIOIOKEHUEM MTPSAMBIX
B IIPOCTPAHCTBE.
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[IpoBoaAUTH OKA3aTEIbHBIC
paccyXIeHuUs MPU PELICHUH
reOMETPUUYECKUX 3a]1a4, CBA3aHHBIX
CO B3aUMHBIM PaCMOJI0KECHUEM
OPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, aHAIU3UPOBATH U
OLICHMBATH YTBEPKICHUS C LETBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX pacCy KICHUI.
MonennpoBaTh peabHbIE CUTYalUH,
CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3bIKE TEOMETPUH.
HccenenoBats NOCTPOEHHBIE MOJETT
C UCIIOJIb30BaHUEM I€OMETPUUECKHIX
MOHSATUH U TEOPEM, amnmapara aareopsl,
UG POBBIX PECYPCOB.

[lomy4ats nmpeacraBiieHHUE

O LIEHTPaJIbHOM MPOEKTUPOBAHUHU

1 00 ucropun paboT MO TEOPHUH
MEPCTICKTHBBI

[TapayutennbHOCT IPSAMBIX
U IUIOCKOCTEU
B IIPOCTPAHCTBE

[TonsTHs: napamieabHOCTh NPSIMOM U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak mapajuieIbHOCTH MPSIMOM U
m1ockocTH. CBOKCTBA NapAJJIEIbBHOCTH

KinaccudunmpoBats B3auMHOE
PACIIOJIOKEHUE TIPSIMOU U TUNIOCKOCTH
B POCTPAHCTBE, IPUBOIA
COOTBETCTBYIOILIUE ITIPUMEPBI
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MIPSIMOU U IIJIOCKOCTH.
I'eomeTpuyeckue 3a1auu

Ha BBIYMCIICHUE U JI0KA3aTENIbCTBO,
CBSA3aHHBIC C NAPAJLIEIBHOCTHIO

IIPpAMBIX U IIOCKOCTEH B IMPpOCTPAaHCTBC.

[TocTpoeHue ceueHuns, MPOXOIAIIETO
yepes JaHHYIO NPSIMYIO Ha YePTEKE U
IapaJyIEIbHOTO APYTOM MPSAMOM.
Pacuér orHowmenu. [lapamtensnas
MPOEKIHsl, TPUMEHEHUE

JUTSI TIOCTPOCHUS CeYeHUM Ky0a

U Mapajuiesienunesa.

CaoiicTBa napasuiesenuneaa u npu3Mal.

[TapannensHblie mockocTu. [Ipusnaku
NapajuIeIbBHOCTH JIBYX IIOCKOCTEMN.
Teopema o mapaiebHOCTU U
€IMHCTBEHHOCTH IIOCKOCTH,
IPOXOSALIEN YEPE3 TOUKY, HE
IIPUHAJIEKAITYIO JAHHOU INIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiiCTBa NapalIENbHBIX INIOCKOCTEM:
0 MapaJuIEIbHOCTHU IPSMBIX
IepecevyeHus NpU NEPECEUCHUN JIBYX
MAPAUIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayiIeIbHBIX MPSIMbIX,
3aKJIFOYEHHBIX MEXK Y NTapalICIbHBIMU

W3 PEaJbHOU KU3HU.

@opMyIMpPOBATH ONPEIAECIICHUE
ITapaJuIeNIbHBIX IPSIMOM U INTIOCKOCTH.
Jloka3pIBaTh MPU3HAK

0 MapaJuIeIbHOCTH NPSIMOM U
IJIOCKOCTH; CBOWCTBA MAPAJIIEIbHOCTH
MPSAMOM U IUIOCKOCTH.

Pewrats crepeoMeTpudecKkue 3a1a4n
BBIYMCIIEHUS U TI0KA3aTEIbCTBO,
CBSI3aHHBIE C [1APAIIICIIBHOCTBIO

IIPAMBIX U IUIOCKOCTEM B IMPOCTPAaHCTBC.

Pewars npakrtuyeckue 3a1adn

Ha IIOCTPOCHUE CEUEHUN Ha YepTe)KaX
TETpadApa U napajuiesienuIena.
Pemrars crepeoMerpruueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUI
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTHYECKU KOPPEKTHBIE
JI0KA3aTeNbHbIC PACCYKIACHUSA

[IpU PELICHUU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C NIAPAIIIECIBHOCTBIO
IJIOCKOCTEH.

CpaBHUBATh U aHATM3UPOBATH
peanbHbIE CUTYAlluH, CB3aHHbIE

C IApAJIIEIBHOCTBIO PSIMOU U
IIJIOCKOCTY B IIPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECCUEHUH MPIMON
C IByMs apaJJIEIbHBIMH IIJIOCKOCTSIMHU

MOJACINPOBATH PCAJIBHBIC CUTYyalluH,
CBA3AHHBIC C TAPAJIJICIIbHOCTBIO
HpHMOﬁ H IINIOCKOCTH B IIPOCTPAHCTBC,
Ha S3BIKC I'COMCTPUHU

[lepnieH UKy ISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

12

[ToBTOpenue: Teopema ITudaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuienenunena. Beranciienue 1mMH
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napasuieJIenunee.
[leprieHIMKYISAPHOCTH NPSIMOM U
110CKOCTH. [Ipr3Hak
NEPIEHINKYJIIPHOCTHU MIPSMOU 1
JI0CKOoCTU. Teopema o CylecTBOBaHUH
Y €JUHCTBEHHOCTH IIPSMOMU,
IIPOXOSIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U MEPIICHANKYIISIPHOU
K IVIOCKOCTH. [1nockocTu n
NEPIEHINKYJIIPHBIE UM MIpAMast

B MHOTOTPaHHHKAX.
[lepnieHauKynsp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyJspa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX MEPNEHAUKYIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (PaKThl U METO/bI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
®opMyIMpOBaTh ONPEIEICHHUS
MIEPIIEHINKYJIAPHBIX MPSIMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IIPSIMOH,
IIEPIICHIUKYJIAPHOU K TUIOCKOCTH.
JIoKa3pIBaTh: JEMMY

0 MEPNEHAUKYIAPHOCTH ABYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
[1apaJuIeNIbBHOCTBIO NPSAMBIX U UX
MIEPIIEHIUKYJIIPHOCTBIO K IIJIOCKOCTH.
JI0Ka3pIBaTh: TEOPEMY, BBIPAKAIOLILYIO
IIPU3HAK NEPIEHANKYJIAPHOCTH IPAMON
Y IJIOCKOCTH; TEOPEMY

O CYLECTBOBAaHNU U €IUHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN YEPE3 TaHHYIO
TOYKY Y NEPIIEHAUKYIJISIPHON K TaHHOMN
IIJIOCKOCTH.

N300pakaTh B3aMHO
NIEPIEHUKYIIIPHBIE IPAMYIO

23



YTroa Mmexy CKpelnBarOIIMHUCS
npsAMbIMU. [Tonck nmeprneHIuKyIIpHbIX
IPSIMBIX C TIOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHUE.
[TocTtpoenue ceuenuii kyoa, MPU3MHI,
MPaBWIBHOW MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJILHOM MPOEKIIHH.
CummMeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIOCKOCTH. [ImockocTn
CUMMETPHI1 B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHIUKyISIPHOCTH
IIPSIMOM U INIOCKOCTHU KaK CJIEICTBUE
cummeTpuu. [IpaBuiibHbIE
MHOT'OTPaHHUKHU

Pacuér paccrosgauii oT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYCTHUTh
MEPIIEHAUKYJIAPBL: CAMMETPUS, CABUT
TOYKHU 110 NapasuIeIbHON MPAMOM.
Casur 1o HenapaaeabHOU MPSIMOMH,
U3MEHEHUE PACCTOSIHUN

U TJIOCKOCTb.
®opMyIMpOBaTH CBOMCTBO
NEPIICHIUKYIIAPA 10 OTHOLICHUIO

K IJIOCKOCTH.

[TomyuaTs peacTaBiIeHUE O 3HAUCHUU
MEePIEHANKYJIApA IS APYTUX 001acTei
HayKu ((u3HKa, YHEPreTuKa, Ja3epHbIe
TEXHOJIOTHH ), B PeaIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3pIBaTh YTBEPKICHMUSI, CBSI3aHHBIE
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETMEePIEHAUKYJISIPHYIO K 9TON TIPSIMOIA.
JIoKka3pIBaTh TEOPEMY O TPEX
MEePHEHANKYIISIPaX U TEOPEMY
00paTHYI0 TeopeMe O TPEX
MEPIEHANKYIIApaX.

ITonmyuaTe nipeacraBieHue

00 OPTOTOHATBHOM MTPOCKTUPOBAHHH.
JIoKa3pIBaTh TEOPEMY O MPOEKIIUU
TOYKHU Ha MPSIMYIO.

Pemartb crepeomeTprueckue 3a1aqu,
CBSI3aHHBIC C TIEPIICHIUKYIISIPHOCTHIO
MPSAMOM U IUIOCKOCTH.

Pemats npuxianneie 3a1a49u,
CBSI3aHHBIC C HAXOXKJCHUEM
T€OMETPUYECKUX BEITMYH.
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Pemats crepeomeTpruecKue 3a1aud,
CBSI3aHHBIEC C TPUMEHEHUEM TEOPEMBI
0 TPEX NMEPIEHAUKYIIIpax,
HaxO0XJICHUEM PACCTOSIHUU,
ITIOCTPOECHUEM MTPOEKIIMHM.

CpaBHMBaTh ¥ aHAIN3UPOBATH
YTBEPIKIACHUS C LIEIIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
AHanM3UpOBaTh U MOJIEIIUPOBATH

HAa 3bIKE TEOMETPUU PEAIbHBIC
CUTYyalluH, CBSI3aHHBIC

C NEPIEHINKYJAPHOCTBIO IPSIMOU 1
IIJIOCKOCTHU; UCCIIE0BATh TIOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C HCI0JIb30BaHUEM armapara anreopbl

VYTbl U pacCTOAHUSA

12

[ToBTOpEHUE: Yroa Mex 1y NpsIMBIMUA
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

[ToBTOpEHUE: YyrOa MEXKIY
CKPELIMBAIOIIMMUCS TPSIMBIMHU

B IIPOCTPAHCTBE. | eomeTpruyeckue
METO/Ibl BBIYMCIICHUS YIJ1a MEXKIY
MPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBath (PaKThl U METObI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.
DopMyIUpPOBATH OIIPEAECICHUE
JIBYTPAHHOIO yTJIA.

Jloka3bIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEMHBIX YTJIOB JBYTPAHHOTO YIJIA.
KinaccudgunmpoBaTh AByTpaHHBIC YIIIbI
B 3aBUCUMOCTH OT HX I'PaAyCHON MEpHL.
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JIByrpanHsiil yroy. CBOMCTBO
JMHENHBIX YIJIOB ABYTPAHHOIO YIJIa.
[lepneHaAnKyISIpHBIE IOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYISIPHBIX
mrockocren. [Ipusnak
NEPIEHIUKYIIPHOCTU IIOCKOCTEM;
TEO-peMa O IPSIMOM NIEPECEYEHNS IBYX
IUIOCKOCTEN MEPIEHANKYIISIPHBIX
TPETHhEH IIOCKOCTH.

[IpsAMOYTOJIBHBIN MMapasuIeIenIIeT;
Ky0; U3BMEpEeHusl, CBOMCTBA
MPSAMOYTOJIBHOTO Mapajuiejenunesaa.
Teopema o AuaroHany NpsIMOYroJIbHOTO
napajijiesienune1a u ciaeCTBUE U3 Hee.
CrepeoMeTpUUeCKHUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacnoIOKEHUEM NPSAMBIX U MIIIOCKOCTH.
IToBTOpEHME: CKPEIUBAOLIUECS
npsiMble, TapaJIJIeIbHbIE TNIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanenbHbIX IIOCKOCTEN

Ha CKPEUIMBAIOLIUXCS PSIMBIX,
pPacCTOsTHUE MEXIY
CKpELIMBAIOILUMHUCS MPIMBIMA

B IIPOCTBIX CUTYyAIIUSX.

OnyckaHue NepreH MKy poB,

@OopMyIMPOBATH ONIPEACICHUE B3aUMHO
IIEPIICHIUKYJIIPHBIX TIIOCKOCTEN.
JloKa3bIBaTh TEOPEMY O IIPU3HAKE
IIEPIICHIUKYJISIPHOCTH JIBYX
IJIOCKOCTEMN.

DopMyIMPOBATH CIEICTBUE

(13 mpU3HAKA) O MEPHEHANKYIIPHOCTH
IJIOCKOCTH, KOTOpas MEPIEHAUKYIIIpHA
IIPSIMOU, IO KOTOPOU ITEPECEKAOTCS IBE
IIJIOCKOCTH, 3THU IIJIOCKOCTSIM.
JIoKa3bpIBaTh YTBEPKIACHUSA O €r0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 He€ 0 IMarOHAISAX IPSIMOYTOJIBHOTO
napasulesIenunesa.

Pewats crepeomeTprueckue 3agaum,
CBSI3aHHBIE C NEPIICHANKYISIPHOCTD
MPSIMBIX U TIJIOCKOCTEN, UCTIOB3YS
MJIaHUMETPpUUYECKUE PaKThl U METOBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
NIOKa3aTEIbHbIE PACCYKICHUS TPU
pELIEHNH TeOMETPUYECKUX 3a7aY,
CBSI3aHHBIX C IIEPIIEHANKYJIIPHOCTHIO
IIJIOCKOCTEH.

AHanmM3upoBaTh U MOAEIUPOBATH

HAa S3bIKE TE€OMETPUU PEAJIbHBIC
CUTYyalllH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSTHUNA OT TOYKHU
JI0 TOYKH; NPSIMOM; TNIOCKOCTH.
Brruncienue pacCTosTHUN MEXKITY
CKPEILUBAIOIIUMHUCS TTPSIMBIMU

C MIOMOIIBIO NEPIEHANKYIAPHON
IJIOCKOCTH.

TpéXrpaHHbIN yroJ, HEPaBEHCTBA
JUISl TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, Teopemsl
KOCHHYCOB Y CHHYCOB

JUISl TPEXTPAHHOTO YTiia. JJIE€MEHTHI
chepuueckoit TeOMETpUH:
reoJIe3U4eCKUe JINHUN Ha 3eMiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
IJIOCKOCTEH.

HccnenoBath MoCTpoeHHBIE MOJIEIH,
B TOM YHCJIE B ¢ HCHOJIb30BaHUEM
arrapara ajareOophl.

Pemars npukiagHbie 3a0a49H,
CBSI3aHHBIC C HAXO0XKJICHUEM
reOMETPUYECKUX BEIUYUH

MHororpaHHuKH

Cucremaruszanus 3HaHUI:
MHOrorpaHHMK Y €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIOHHAsS
npusmsl. [IpaBunbHas npusma.
[Ipssmoyt mapatenenunen,

PSIMOYTOJIbHBIN Mapajuiesenunes, Kyo.

Brinykisie MHOrOrpaHHuky. Teopema
Oiinepa. [IpaBunbHBIE U
NOJIyIIPABUJIbHBIE MHOTOTPAHHUKHU

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCBHI, [I€J1aTh 3aMEYaHus,
KOMMEHTapHHU.

AHanmM3upoBaTh PEIICHNE 3a1a4H.
PucoBaTp BBINTyKJIbIE MHOTOIPAHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHABJIMBATH OOLINI BUA
BBIITYKJIOT'O MHOT'OTPaHHHKA 110 IBYM
€ro MPOEKLHM.

JIoKa3pIBaTh CBOKCTBA BBIIIYKIIOTO
MHOT'OIpaHHHMKA.

Pucosars BbIITyKIJIbIE MHOTOTPAHHUKH
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C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCIIEI0BATh BO3MOXHOCTHU TOJTYyYEHUS
pe3yJbTara Ipy BapbUPOBAHUHN JTAHHBIX.
JloKka3bIBaTh CBOMCTBA MPABUIIBHBIX
MHOTrorpaHHukoB. InanupoBats
MOCTPOEHUE NPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JAPYTUX IPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCTBE

[TonsiTHe BEKTOpa Ha MIIOCKOCTH

U B POCTPAHCTBE.

CymMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
napajjieyenuneia, yMHOKEHHUE BEKTOpa
Ha YKUCJI0, Pa3JIOKEHHUE BEKTOpa

1o 0a3ucy TpéX BEKTOPOB, HE JICKAITUX
B OJJTHOM INIOCKOCTH.

CxansipHO€ TPOU3BEICHUE,
BBIYUCJICHUE yTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1aun ¢ BEKTOpamMu

AKTyanu3upoBaTh (aKThl 1 METOJIbI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHSATUSIMU: BEKTOP

HA IUIOCKOCTH Y B POCTPAHCTBE;
KOMIIJIaHApHbBIE BEKTOPHI. [[prBOANTH
pUMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh NpaBUJIa BHITIOJTHEHUS
NEUCTBUU CIIOKCHUS Y BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMITJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3JI0KEHUU
J000T0 BEKTOpa MO TPEM JTaHHBIM
HEKOMIUIAHAPHBIM BEKTOpaM
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[ToBTOpenwue, 06001IIEHIE
U CUCTEMATU3AIMS 3HAHUU

O6o0061maroniee MOBTOPEHUE MOHATHIA
Y METOJIOB Kypca r€OMETPUH

10 kmacca, cucreMaTHu3alis 3HAaHUH.
Uctopus pa3BuTus CTEpEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pemate cTepeoMeTpudeckue 3a1aun
Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX
OTHOILIEHUH, HAX0XKJICHUE
r€OMETPUYECKUX BEIUYHH (IJIMH,
YTJIOB, IUTOIIAaAeH, 00BbEMOB).
Hcnonp30BaTh npu pelieHUN
CTEPEOMETPUUECKHUX 3a]a
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
[IpoBONUTH JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCyKICHHUS

IIPU PELIEHUU CTEPEOMETPUUECKUX U
MJIAaHUMETPUYECKUX 3a/1a4.
CpaBHUBATh U AaHATTU3UPOBATH
peanbHbIe CUTYaIlUU U BBISIBISTH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPHUHU.

MopenupoBaTh peaqbHY0 CUTYALHIO
Ha S13bIKE T€OMETPUM U UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIH, B TOM YHUCIIE U
C UCITIOJIb30BAHUEM arIapara anreopsl.
Hcronb30BaTh KOMITBIOTEPHBIE
MIPOrpamMMBbl MPHU PEIICHUH 3a/1a4.
[Tomy4aTs npeacTaBIeHUE O TEOMETPUU
KaK O pa3BUBAIOLLEHCS HAayKe,
HCCIIENAYIOLIEH OKPYKaIOIIUN MUD,
CBSA3aHHOM C peaJIbHbIMU OOBEKTAMH,
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ITIOMOTAIOIEH PEIINTh PEAJIbHBIC
KU3HEHHBIC CUTYAIUHU O POJIU
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UHKXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM.
CpaBHMBaTh ¥ aHAIN3UPOBATH
YTBEPKIACHUS C LIEIIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.

Hccnenosath IMOCTPOCHHBIC MOJICJIN.

Hcnonb3oBath Hu(pOBbIE PECYPCHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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11 KIJACC

HasBanune KommuecTBo OCHOBHBIE BUIBI IEITEILHOCTA
OCHOBHOE co/iepKaHuE
pazzena (TeMbl) Kypca 4acoB yqaImxcs
AHaMTHYeCKas reoMeTpHs 8 [ToBTOpEHUE: KOOPIMHATHI BEKTOPA AKTyam3upoBaTh (GaKkThl U METOIbI

Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKAJIPHOE TIPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXK]y BEKTOpAMHU
B [IPOCTPAHCTBE. Y paBHEHUE MIPAMOH,
MIPOXOJAIIEH Yepe3 IBE TOUKH.
YpaBHEHHUE IIIIOCKOCTH, HOPMaJlb,
YPAaBHEHHE IUIOCKOCTH B OTPE3Kax.
BekTopnoe npousseneHue. JInneiinpie
HEPABEHCTBA, JUHEUHOE
pOrpaMMHUPOBAHUE.

AHanuTu4eckre MeTobl pacuéra
yTrila MEXK1y NPSAMBbIMHU U TJIOCKOCTSIMH
B MHOTOrpanuukax. ®opmyia
PacCTOSAHMS OT TOYKH 0 IIJIOCKOCTH
B KOOpAWHATAX.

Haxoxnenue paccTosHul OT TOYKU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nupamuze

IJJAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.

CBOIUTH NEUCTBUS C BEKTOPaMHU

K AHAJIOTUYHBIM JEHCTBUAM C UX
KOOpANHATaMH.

BcnoMHUTE onipeiesieHue CKaIsipHOTO
YMHOEHHUS U €T0 CBOKCTBA.
Bpraucasats ¢ moMoIbI0 CKaIIpHOTO
YMHOEHUSI IJTMHBI BEKTOPOB, YIJIbI
MEX]ly HUMHU, YCTaHABJIMBATh
NEPHEHIUKYIIPHOCTh BEKTOPOB.
BriBoaHTh YpaBHEHUE TIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JI0 TJIOCKOCTH.

Pemiats 3agauu, coueras

KOOPJAMHATHBINA ¥ BEKTOPHBIA METOBI.

[IpoBONUTH TOTUYECKU KOPPEKTHBIE
JTOKa3aTeNIbHbIE PACCYKICHUS

IPU PEIICHUH TEOMETPUUYECKUX 3a7a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.
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AHanmM3upoBaTh U MOJEINPOBATH
Ha SI3bIKE TEOMETPUU pEAIbHBIC
CUTYyalllH, CBSI3aHHBIE BEKTOPaMU U
KOOpPJMHATaMHU.

HccnenoBars NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara ajareOpsl.

Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOTPaMMBI.

3HAKOMUTBCS C UICTOPUEHN pa3BUTHUSA
MaTE€MaTUKU

[ToBTOpEHHE, 00001ICHNE
M CHCTeMAaTH3alus 3HAaHUMN

CedeHunss MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEA0B, CTaHAAPTHBIE INIOCKOCTH,
NIEPECEUYEHHUS MPSIMBIX U ITIOCKOCTEM.
[TapannensHble NPAMBIE U TIOCKOCTH:
IapajulesIbHbIE CEUYECHHUs], PACUET
OTHOILIEHUH, YTJIbl MEXIY
CKPEILHUBAIOIIUMHUCS MPSMBIMH.
[leprieHiuKyISIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTaHIAPTHBIE NIAPHI
NEPIEHINKYJIAPHBIX INIOCKOCTEN U
PSAMBIX, CHAMMETPHH
MHOI'OTPaHHUKOB, TEOPEMa O TPEX
MEPIIEHIUKYJISIPAX, BBIYUCICHUS JJIUH

Ctpouts ceueHusl.

Pemars crepeomeTprueckue 3agaun
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUECKUX
OTHOIIICHUM, HAXO0XKICHHE
reOMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, TUIOMIA/IeH, 00bEMOB).
Hcnonp30BaTh NpU pELIEHUN
CTEPEOMETPUYECKUX 3a7a
TUTAaHUMETPpUUIECKUE (PaKThl U METO/BI.
[IpoBOANTH JTOTHYECKH KOPPEKTHBIC
JIOKa3aTEJIbHBIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3aaad4.

CpaBHUBATh ¥ aHATU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpEHue: miomamu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI

JUTSI TITOTAEH, COOOpaKeHU S
Io00usI.

[Imomaau ceueHnit MHOTOTPaHHUKOB:
TJIOIAIN TIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

peabHbIE CUTyal[UU U BBISBISATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHUS

Ha SI3bIKE TEOMETPUMU.

MonennpoBaTh peaIbHYIO0 CUTYAIUIO
Ha SI3bIKE T€OMETPHUH U UCCIIEA0BATh
MIOCTPOCHHBIE MOJIENIN, B TOM YUCJIE U

C MICTIOJIb30BAHUEM arlapara aireOpsl.

Hcnonn3oBarhb KOMIIBIOTCPHEIC
IIporpaMMmel IIpH PCIICHUU 3aaa4

O0bEM MHOTOTpaHHUKA

12

O06bEM Tena. O0BEM MPAMOYTOIBHOTO
napajienenunena. 3aaadu

00 yBOeHUHU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpUyueCcKHE 3a71a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNienumesa.
[TpuknagHbie 3a1a4n, CBI3aHHBIC

C BBIYMCJICHUEM 00BhEMA
IPSIMOYTOJIBHOTO MapajuiesieuIesa.
OO0BEM TIPSIMOIA TPU3MBI.
CrepeoMeTpryueckue 3a/1auu,
CBSI3aHHBIC C BBIUHUCIICHUEM 00bEMOB
psAMOM npu3Msl. IIpuknansbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB00OIHO ONIEpUPOBATH TOHATUSIMHU:
00bEM Tena, 00bEM NPAMOYTOIBHOTO
napasuiesienumnesa.

DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bpIBaTh TEOpEMy 00 00BEME
NPSMOYTOJIBHOTO NapajlieNlenunena,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOrOrpaHHuKH,
NepEeKIIaJIbIBaTh YaCTH.

Pemiats crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BhEMA
MPSIMOYTOJILHOTO MapaJijieienuIesa,
MPU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIAEHUS C LEIbIO BBISIBJICHUS
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Brraucnenne o0bEMOB Te

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKJIOHHOU
MIPU3MBI, TUPAMUIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHHe 00bEMOB MUPAMUJ]

¢ OOIIKUM YTJIOM.
CrepeoMeTprueckue 3a/1auu,
CBSI3aHHBIE C 00BEMAMU HAKJIOHHOM
PU3MBI, TUPAMHUIBI.

[Ipuknagubie 3a1a41 IO TEME
«OO0BEMBI TE€», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOMW MPU3MBI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Brruncnenue
pacCTOSHUS A0 MIIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPHUH PEATHHBIC
CUTYaIlNH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasijieNenuneaa,
MIPU3MBI, TTUPAMHIBI.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCIIC U C UCIIOJIb30BAHUEM
anmnapara anreopsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyiy sl BEIYUCICHUS 00hEMOB
TeJl.

Jloka3pIBaTh TEOpEMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUIS1 IPOU3BOJIBHOM IPU3MBL.
Jloka3pIBaTh TEOpEMY: 00 0OBEME
nupamMubl, GOPMYIUPOBATH CIEICTBUS
U3 Hee: 00bEM yCeUEHHOM MUPaMU/IBI.
BriBoguTh hopmymy 17151 BEIYUCTICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

16

[umuaaprudeckas MoBepXHOCTD,
oOpa3yronue MUINHIPUIECKON
MTOBEPXHOCTH.

CB000/IHO OTIEPUPOBATH TOHSATUSIMU:
UTMHAPUYECKAsT TOBEPXHOCTb,
muuHap. M3ydats cnocoOsl
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HMummanp. [Ipsamoit kpyrosou
uuiusp. [nonaas noBepXHOCTH
HWJIAH]IPA.

Konunueckast HOBEpXHOCTS,
o0Opa3yronme KOHUIEeCKOH
noBepxHocTH. Konyc. Ceuenue koHyca
IIOCKOCTBIO, TTapaJljIeIbHOU
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHYyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
MIOJIHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTpUyuecKHE 3a/1a4n

Ha JJ0Ka3aTeIbCTBO U BHIYUCIICHUE,
NOCTPOCHUEM CEUYECHHMM LHJIMHIPA,
KOHYCa.

[Ipuknaanbie 3a1a4u, CBI3aHHbBIC

C IUJIUHIPOM.

Cdepa u miap.

[Tepeceuenue cdepol u mapa

¢ mockocThio. Kacanue mapa u
chepbl I0CKOCTHIO. By n
n300paxxeHue mapa.

VYpasuenue chepsl. [Inomans cheps u
e€ yacrei.

Cummetpust cepsl u mapa.

NOJIYYEHUS UUITUHAPUYECKON
NOBEPXHOCTH, LILJIMHJPA.
N300paxaTh LUIUHAP U €r0 CEUEHUS
IJI0CKOCTBIO.

CB00OOAHO ONEpPUPOBATH NOHATHSAMMU:
KOHUYECKas IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3ydath criocoObl
NOJIy4eHUS] KOHUYECKOW MOBEPXHOCTH,
KOHyca.

N300paxxaTh KOHYC U €ro CeYeHUs
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BriBoguTh (hOpMyIIbI 17151 BBIUUCIECHUS
OOKOBOW U TOJTHOM TTOBEPXHOCTEH Te
BpaieHus. Pemars
CTEPEOMETPUYECKUE 3a]a4H, CBI3aHHBIC
C TeJIaMH BPAILEHUs, HAXOKICHUEM
U101 OOKOBOI M MOJIHOM
NIOBEPXHOCTH, IOCTPOCHUEM CEUEHUN.
Hcnons30Bath MpHU peIIEHUN 3a]1a4
IIaHUMETpUUYECKUE PaKThl U METOBI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHUS C LEJBIO BbISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHHM.
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CrepeoMeTpuuecKkue 3a1auu

Ha JJOKa3aTeIbCTBO M BBIUHUCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MMOCTPOCHUEM MX CEUCHUU
MJIOCKOCTBIO.

[Tpuknagabie 3a1a4M, CBI3aHHBIC
co cepoii U mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BEIYUCICHUS

B OKPY>KHOCTH, CTaH/IapTHHIC
nogoous.

Pazanynbiec KOMOMHALIMM TEI
BpalleHUss © MHOTOT'PAaHHHUKOB.
3agauu o TeMe «Tena u MOBEPXHOCTH
BpaIeHUs»

AHaJIM3UPOBATH U MOJICIUPOBATH

Ha SI3bIKE TE€OMETPUU PEeaIbHbIC
CUTYaIlNH, CBSI3aHHbBIE C KOHYCOM

U TUAJIMHIPOM.

UccnenoBaTh MOCTPOESHHBIE MOJCIIH,

B TOM YHCJI€ U C UCTIOJIB30BAaHUEM
amnmapara anreopsl

AKTyanu3upoBath (PaKThl U METOBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOHO OMEpUPOBATH OHITHUSIMHU:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBars B3aMMHOE PACIIONIOKEHUE
chepbl U TIIOCKOCTH.

DopMyIMPOBATH ONPEICIICHUE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MpU3HAaKe KacaTeIbHOM MIOCKOCTH.
BriBoauTs hopmyity 1Sl BEIYUCICHUS
wiomaan cepsl uepes paanyc chephi.
Pemrats ctepeomeTpudeckue 3aaauu,
CBSI3aHHBIE CO C(HEepPOH U MapPOM,
HaxXO0XKJICHUEM ILIOIIAIu cephl U €
yacTel, MOCTPOCHUEM CeueHUi chepsl
U 1apa.
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AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHBIC
CUTYaIliH, CBSI3aHHBIC C IIIAPOM H
cepoii.

Pemath nmpocThie 3a/1a4u, B KOTOPBIX
GbUrypupyroT KOMOMHAIIMH TE
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonws30Bath Mpu pellieHrH 3a1ad,
CBSI3aHHBIX CO cepoil U mapom,
TUTAHUMETPHYIECKHE (PaKThl M1 METO/IBI.
Pemats crepeomerprueckue 3a1auu,
CBSI3aHHBIC C TEJIaMH BpAIICHUS,
IIOCTPOCHUEM CEYEHUN TEJ BPALLICHMUS,
C KOMOMHAIUSIMU TEJI BPAILICHUS U
MHOTOTPaHHHUKOB.

[TpoBOIUTE JIOTHYECKU KOPPEKTHBIE
JTOKa3aTeNIbHbIE PACCYKICHUS

NIPU PEIIEHUN TEOMETPUUECKUX 3a/1ad,
CBSI3aHHBIX C MEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOACIUPOBATH HA
SI3BIKE TEOMETPHUH PEAThbHBIC CUTYAIIHH,
CBSI3aHHBIC C MHOTOTPaHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCJIC ¥ C UCIIOJIb30BaHUEM
anmapara anreopsbl
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[Imomaau noBEpXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O06béM mumuHapa. Teopema

00 00bEME TPSAMOTO UITUH/IPA.
[Tnomaau 60KOBOM M TTOJTHOM
MMOBEPXHOCTH ITMIIHH]IPA.

Brraucnenne 006EMOB Ten

C TIOMOIIBIO ONPENETEHHOTO
unTerpana. O6bEéM KoHyca.

[Imomnaan 6OKOBOM U IMOJTHON
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpUUeCKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHCIIEHHEM 00BbEMOB
UINHIPA, KOHYCA.

[Tpuxnagusie 3aaa4un 1mo Teme «OOBEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 11apa U MIapoBOTO CEKTOPA.
Teopema 006 00bEMe mapa. [Tnomans
cdepnl.

CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB
1rapa, IIapoBOTO CETMEHTA, IapOBOTO
CEeKTopa.

[Ipuknagubie 3a1a4u 110 TEME
«OOBEMEBI TEIl», CBI3aHHBIC

¢ 00BEMOM I1apa U TIoUaAbIo chephl.
CooTHOIIIEHUsT MEXKIY TIIOMIASIMU
MMOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB0OOAHO ONEPHPOBATH MOHATUSMH:
00BbEM Tena, TUIONIab MOBEPXHOCTH.
@opMyIMpOBaTh OCHOBHBIE CBOKCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMbI: 00 00BEME
UAJIMHIpa; 00 00BEME KOHYCA.
BriBoauTh GopMyJIbI 171 BHIYUCTICHUS
00bEMa yceu€HHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJAEIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara anreopsl.

3HaTh BO3MOKHOCTHU PEILICHUS 3a/1a4
Ha IOCTPOEHHE LIMPKYJIEM U JINHEUKOM,
0 KJIACCUYECKUX HEPA3pEUIUMBbIX
3aayax.

CB00OOIHO OTIEpUPOBATH TOHITUSIMHU:
IapOBOM CETMEHT, IIAPOBOM CJIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BBICOTA
CErMEHTa, OCHOBAHHE U BbICOTA
IApPOBOT'O CJIOA.

BriBoauTs hopmyIibl 1151 HAXOXKISHUS
00BEMOB IAPOBOTO CETMEHTA,
IApPOBOT'0 CEKTOPA, IIOIIAAU C(epsl.
Jloka3pIBaTh TE€OpeMy 00 00bEMeE 1Iapa.
Pemrats ctepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEJL.
[Tono0OHbIE TENla B MPOCTPAHCTBE.
N3menenune o0bEMa mpu mogo0ouu.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BRIYHUCIICHHEM 00BEMOB
TEJ U TUIOIIAJCH MTOBEPXHOCTEN

CETrMEHTa, IIapOBOT0 CEKTOPA,
TIOMAABIO CHEpHI.

CpaBHUBATh M aHAJIM3UPOBATH
YTBEPKICHUS C LETbIO BhISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaJIM3UPOBATh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUM peabHbIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
miapa, mapoBOro CeTMEHTa, IIapoBOT0
CEerMeHTa, IJIOIIaabI0 CepHl.
CB00OOIHO OTIEPUPOBATH MOHATHEM:
noA00HbIE Teja B MPOCTPAHCTBE.
Boraucnsars 00bEMBI TEJT C TTOMOIIIBIO
OIIPEICIIEHHOT O UHTErpala.

Pemath cTepeoMeTpuuecKue 3a1a4u,
CBSI3aHHBIC C COOTHOILLICHUSMHU MEXKITY
IJTONIAJSIMU TTIOBEPXHOCTEMN U
00BbEMaMHU TOJOOHEBIX TE.
[IpoBOANTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTEIbHBIE PACCYKICHUS

MIpY PEIICHUH T€OMETPUUYECKHUX 3aj1ad,
CBSI3aHHBIX C BBIUUCICHHEM 00BEMOB
TEJ C IIOMOIIBIO ONPENECIEHHOTO
HMHTETpaJla, HaXOXKJICHUEM
COOTHOUIIEHUS MEKy TUIOIIAAsIMHU
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TTOBEPXHOCTEHN 1 00bEMaMH TOJOOHBIX
TEJL.

AHanu3upoBaTh ¥ MOJICTUPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBSI3aHHbBIE C 00bEMAMU U
MTOBEPXHOCTSIMU Te,

Ha JIOKA3aTeIbCTBO M HA HAXOXKICHHUE
TCOMETPUUYECKHUX BETUIHH

JBr>xkeHust

JIBM>KEHUS ITPOCTPAHCTBA.
OtobpaxkeHust. [BrxeHus u
paBeHcTBO ¢uryp. O61me cBoiicTBa
NBIDKEHU. BUIIBI 1BMOKEHNI
napasuiesIbHbIA IepEeHOC, LICHTPaJIbHAsS
CUMMETpHUS, 3epKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanus nogoous. [psmas u
chepa Ditnepa.

I'eomeTpuueckue 3anaun

Ha IPUMEHEHUE IBUKECHUS

[IpumeHsTh paBUiia BBITIOJTHEHUS
JICUCTBUM CIIOXKCHHUS U BIYUTAHUS
BEKTOPOB, YMHOKECHUS BEKTOPA

Ha YUCJIO IPU PEUICHUH 33/1a4.
Haxonuts kOOpIMHATHI BEKTOPA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €r0 KOOpIMHATAaM.

BcnomHUTE onipeenieHne CKaasipHOTO
YMHOKEHUS U €r0 CBOMCTBA.
BbryncisaTh ¢ HOMOIIBIO CKAISIPHOTO
YMHOKE€HUS JIMHBI BEKTOPOB, YTJIbI
M€Ky HUMHU, YCTAHABIINBATh
MEePIEHAUKYJISIPHOCTh BEKTOPOB.
AHaIu3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE T€OMETPUU PEATbHBIC
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMU BEJIMUMHAMM.
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Hcnonp30Bath mpu pelieHNH 3a1ad,
CBSI3aHHBIX C BEKTOPaMU

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(baKThl ¥ METOJIBI.

CB00OOAHO ONEpPUPOBATH NOHATHSAMMU:
0TOOpakeHHe MPOCTPaHCTBA Ha ceds,
JBUKEHHE MTPOCTPAHCTBA;
[IEHTpaJIbHasl, OCeBas M 3epKallbHas
CUMMETPUH, NapaJljIeNIbHbIN IEPEHOC;
PaBEHCTBO U TI0j100K€e PUryp.
Jloka3bpIBaTh yTBEPKIACHUS O TOM, UTO
[IEHTpaJIbHasl, OCeBas M 3epKallbHas
CUMMETPUH, MapajlieNbHbIN EPEeHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBIMOTHATH
npeoOpa3oBaHust MOI00USI.
OnepupoBaTh NOHATUSMU: TIPSAMas U
chepa Ditnepa.

Pemats reomerpuueckue 3agauu

C UCTIOJIb30BAHUEM JIBUIKEHUI.
Hcnons30BatTh Mpy pelieHUN 3aa49
JIBWKEHUS TTPOCTPAHCTBA U UX
CBOMCTBa

IToBTOpeHue, 06001ICHNE
U CUCTEeMAaTH3alusl 3HaHUHN

10

O6o01arornee MOBTOPEHUE MOHATHI U
METOJIOB Kypca TeOMeTpUHI
10-11 xyaccoB, cucTeMaTH3aIHS

Pemate cTrepeoMeTpuueckue 3agadu
Ha J0Ka3aTeIbCTBO MAaTEMaTHUECKUX
OTHOILICHUM, HAXO0XKJICHUE
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3HAHWM.

Hctopus pa3BuTus CTEpEOMETPUN KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX MHIKEHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTUM

TCOMETPUUYECKHUX BETUIHH (JTHH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30Bath pu pelieHuH
CTEPEOMETPUICCKUX 3aaT
MJIaHUMETpUUYECKUe (HaKThI

U METOJIBI.

[IpoBOaUTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHBIE PACCYKICHUS

IIPY PEIICHUH CTEPEOMETPUUECKHIX
Y TUTAaHUMETPHUUIECKHX 3a]1a4.
CpaBHUBaTh U aHAJU3UPOBATH
peabHBIC CUTYaIlUU U BBISBIISATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHU
Ha SI3BIKE TCOMETPHH.
MonenupoBaTh pealbHy 0 CUTYaITHIO
Ha S3bIKE TEOMETPUHU U UCCIIEI0BATh
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC
Y C MCTIOJIb30BAHKEM arrapara
anreOphl.

Vcrionp30BaTh KOMITBIOTEPHBIC
IIPOrpaMMBI IIPH PEIICHUH 3a/1a4.

[TosmyyaTh nipeicTaBiIeHUE O TEOMETPUU

KaK O pa3BUBAIOILECUCS HAYKE,
VCCIIENYIOIIEN OKPYKAIOIINN MHUP,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMH,
MIOMOTAIOLIEN PENIUTh PEATbHbIE

42



YKW3HEHHBIE CUTYAlllH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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