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HHOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs ONHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO OOIIEero
o0Opa3oBaHMs, TaK Kak 00eCreYnBaeT BO3MOKHOCTh M3YUYECHHS AMCLUUILIIMH €CTECTBEHHO-
HAy4YHOM HAIIPaBJIECHHOCTH U MPEIMETOB I'YMaHUTAPHOIO LUKIIA. [IOCKOIBKY jornyeckoe
MBILUIEHHE, (OopMHpyeMOe TMpU H3yYEHUU OOYyYaIOIUMUCS MOHITHUMHBIX OCHOB
r€OMETPUM, IIPU JIOKA3aTEJIbCTBE TEOPEM M IOCTPOCHUM LETOYKH JIOTMYECKUX
YTBEPKJICHUW MPU PEIICHUH T€OMETPUYECKUX 33]a4, YMEHHE BBIIBUTAaTh M ONPOBEPraTh
TMIIOTE3bl HETIOCPEACTBEHHO UCIOJIB3YIOTCS IIPU PEIICHUM 33]a4 €CTECTBEHHO-HAy4YHOI'O
LIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

I{enb ocBoeHMs porpaMmsbl yueOHOro Kypca «l eomeTpusi» Ha yriayOnEéHHOM ypOBHE
— pa3BUTHE WHAMBHUAYAIbHBIX CIOCOOHOCTEH OOyYaromuxcs NMpU U3YYEHUU T€OMETpUH,
KaK COCTaBJSIOIIEH MpeAMeTHOW obnactu «MaremaTuka W HHPOPMATHKA» Yepes3
o0OecriedeHHe BO3MOXXHOCTH TPUOOPETEHHs U  HCHOJb30BaHUS Oosee IIyOOKHX
reOMETPUYECKUX 3HAHUM U JEHCTBUM, CIEUU(PUUHBIX T€OMETPUU, U HEOOXOAMMBIX IS
YCHEIIHOrO0  MpOo(eCCUOHANBHOTO  O0pa3oBaHUsA, CBSI3aHHOIO C  HCIIOJb30BAaHUEM
MaTEMAaTUKH.

[IpyopuTeTHBIMM  3aJa4aMM  Kypca T€OMETpUM Ha yrayOJEéHHOM  YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpEeHHE NPEACTABICHUA O TEOMETPUM KaK YacTh MHUPOBOM KYJIBTYypbl H
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BAKHEUIIUX
MaTEMaTUYECKUX MOJEISIX, IMO3BOJIIIOIIMX OIMChIBATh W HM3ydaTb pPA3HbIE SIBJICHUS
OKPY’KAaIOIIET0 MHpa, 3HAHME IOHATUHHOrO ammapara no paszaeny «CrepeomeTpusd
y4eOHOTro Kypca reOMeTpHH;

dbopMHpOBaHHE YMEHHUS BJIAaJE€Th OCHOBHBIMU MOHSATUSMH O MPOCTPAHCTBEHHBIX
durypax ¥ HUX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeOopeM, (QOpMyl M yMEHHUE HUX
OPUMEHSATb, YMEHMsI JI0Ka3blBaTh TEOPEMbl U HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI
penieHus 3a1ay;

(dbopMHpOBaHHE YMEHHs Pacro3HaBaTh Ha YEPTEKax, MOACISAX U B pEaJbHOM MHUpPE
MHOTOTPAaHHHKH U T€Ja BPALEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJENH;

dbopMHpOBaHWE TMOHUMAHHUS  BO3MOXHOCTHM  AKCMOMATHYECKOTO  MOCTPOEHUS
MaTeMaTUYeCKUX TeOpud, (QOPMUPOBAHUE TOHUMAHUS PpOJIM AKCUOMATUKH IPH
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpOBaHUE YMEHHS BJIAJIETh METOJIaMU JI0KA3aTEIbCTB U aJTOPUTMOB pELICHUS,
YMEHUSI MX MPUMEHSTb, MPOBOJIUTH JOKa3aTeJIbHbIE PACCYXKICHHUS B XOAE pPEUICHUS
CTEepEOMETPUYECKUX 3aJad W 3aJad C MPaKTUYECKUM CojAepKaHueM, (popmupoBaHHe
NPEICTaBICHUS O HEOOXOAMMOCTH JI0OKa3aTelIbCTB NMPU OOOCHOBAHMU MaTeMAaTUYECKUX
YTBEPKJICHUN U POJIM aKCHOMATUKH B IIPOBEIECHUH JEAYKTUBHBIX PACCYKICHUM;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYaJbHBIX U TBOPUYECKHX CIHOCOOHOCTEM
oOyyJarouuxcsi, N03HaBATENIbHON aKTUBHOCTH, UCCIIEI0BATENLCKUX YMEHUM, KPUTUUHOCTHU
MBIIIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;



(¢opMupoBaHrue (YHKIIMOHAIBHON IPAMOTHOCTHU, PEIEBAHTHON IF€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSIBICHUS N€OMETPUYECKUX NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CHUTyalUsX M IpPU HU3YYEHUU JPYTUX YYEOHBIX IPEAMETOB,
IIPOSIBJICHUsI 3aBUCHMOCTEW M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANBHBIX CUTYAILUH,
MCCJIEIOBAHUSI IOCTPOCHHBIX MOJENEH, HHTEPIPETALIMH MOTYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJEpXKAaTEIbHBIMU JUHUSAMHU yueOHOro kypca «['eomerpusi» B 10-11
KJjaccax sBisitores: «lIpsiMple M IUIOCKOCTH B IPOCTpaHCTBE», «MHOrOrpaHHukmn», «Tema
BpalieHus», «BEeKTOpbI 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BUKEHNS B IPOCTPAHCTBEM.

ChopmymupoBanHoe Bo DOI'OC COO TpeboBaHue «yMETh OINEPUPOBATH
NOHATUSAMWY», PEIEBAHTHBIMH T'€OMETpPHM Ha YriyOiaéHHOM ypoBHe oOydenus B 10-11
KjlaccaX, OTHOCHUTCS KO BCEM COJEpKaTeNbHBIM JIMHUSAM y4eOHOro Kypca, a
(opMUpPOBAaHUE JIOTUYECKUX YMEHHMM paclpenenseTcss HE TOJbKO IO COAEpKaTeIbHBIM
JUHUSIM, HO M 1o rojgam oOyuenus. CopaepkaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3ylibTaraM  ocBoeHust  DexpepanbHOl ~ pabouell  IPOrpammbl,
pacnpeen€HHbIM 110 ToAaM 00y4YeHUs], CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM
OCHOBHBIM, NPUHIMIHAIIBHBIM BOIIPOCaM 00ydJaroIuecs: o0palaiuch HEOAHOKPATHO. DTO
IIO3BOJISIET OpPraHU30BaTh OBJAJACHUE TE€OMETPUYECKUMHU IOHATUSMH W HAaBBIKAMU
MOCJIEOBAaTENbHO M IOCTYHAaTENbHO, C COOJIIOJIEHUEM IPUHLHUIA MPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHUS BKJIKOYaTh B OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPE/ICTaBICHUN
oOyJaromuxcsi, paciupsis 1 yriayossis e€, 00pasysl IpOUYHbIE MHOXECTBEHHbBIE CBSI3H.

[Tepexon K M3y4eHHIO T€OMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3garh ycioBus mis auddepeHumanuu oOy4eHHsl, MOCTPOCHUS WHIWBHIYyaIbHBIX
00pa3oBaTeNbHBIX MPOTpaMM, OOECHEYHUTh YINIYOJIEHHOE W3YyYEHUE TEeOMETPHH Kak
cocTaBlisronel yueOHoro npeamera «MaTeMaTukay;

NOJIFOTOBUTh O0YYarOMMXCs K NPOAODKEHHUIO H3YYEHHMsS] MaTeMaTHUKU C Y4ETOM
BBIOOpa Oyaymiel mnpodeccuu, oOecreurnBas IPEEMCTBEHHOCTh MEXIy OOIUM U
npo¢eCCUOHAIBHBIM 00pa30BaHUEM.

Ha wusyuyenue yuyeOHOro kypca «l'eomeTrpus» Ha yriiy0JIEHHOM YpOBHE OTBOJUTCS
204 gaca: B 10 ximacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 gaca B
HEJISTTIO).

COILEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUSA cTepeoMeTpuu. Touka, mpsMasi, IMIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHYECKOM TIOCTPOCHHHM CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HUX.

B3anmHOe  pacnosoKeHue  HpsSMBIX B NPOCTPAHCTBE:  IE€pPECEKarolInecs,
MapajiyieIbHbIE W CKpelIMBaromuecs npsiMbie. [Ipu3Haku CKpEmMBAIOIIMXCS MPSIMBIX.
[TapajuteIbBHOCTh MPAMBIX W IJIOCKOCTEM B IPOCTPAHCTBE: NApaJUJIEIbHBIE MPSIMBIC B
MIPOCTPAHCTBE, MAapPAUIEIBbHOCTh TPEX MPSAMBIX, MAPAJUICIBHOCTh NPSIMOU U IIJIOCKOCTH.



[lapannenbHoe ¥ ILEHTpaJbHOE NPOEKTHUpPOBaHUE, H300pakeHue @uryp. OCHOBHbIE
CBOMCTBa NapajlieIbHOr0 MpoeKkTupoBaHus. M3o0paxenue ¢uryp B mnapasieibHOU
NPOCKUHMH. YTJbl C COHANpPAaBICHHbIMU CTOPOHAMM, YIOJd MEXAy NpsIMbIMU B
npoctpancTBe. [lapaiuielbHOCTh IIOCKOCTEH: MApAJUICIIBHBIE IIJIOCKOCTH, CBOKCTBA
napajulebHBIX TuIocKocTel. [Ipocreiinme mnpocTpaHCTBeHHbIE (UTYPHI HA IUIOCKOCTH:
TETpa’ap, MapajIeJenuIe]l, TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSAMOM M IUIOCKOCTH: MEPHNEHANKYISIPHBIE TMpsSMbIE B
IIPOCTPAHCTBE, NPSMBIE NapPAJUICIBHBIE M NEPHNEHAUKYISAPHBIE K IIIOCKOCTH, NPU3HAK
NEPIECHINKYJIIPHOCTA IPSAMONM M IUIOCKOCTH, TEOPEMa O MPSIMOM NEPIEHAUKYISIPHOU
10cKocTH.  OpTOroHallbHOE  NpOeKTHpoBaHWE. llepneHauKynssp UM HAKJIOHHBIE:
pacCTOAHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHE OT MPSMOW O MIOCKOCTH, MPOEKIUs
burypsi Ha IIJIOCKOCTb. [leprieHIUKYISIPHOCTD IJIOCKOCTEHN: MIPU3HAK
MEPIEHAUKYJIIPHOCTH JBYX INIOCKOCTEN. Teopema o TpEX MepHeHIuKyIspax.

Yrisl B NPOCTPAHCTBE: Yroa MEXAY NPSMOW M IUIOCKOCTBIO, ABYI'PAHHBIM YIOJI,
JUHEWHBIA YroJl JBYIpaHHOTO yria. TpéXxrpaHHbIA U MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHOro yriia. CBOWCTBa IUIOCKMX W JABYTPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB IS TPEXIPAHHOTO YTJIA.

MHoOrorpaHHuKHU

Buasl MHOTOrpaHHHUKOB, pa3BEPTKa MHOrorpanHuka. [Ipmsma: n-yronpHas npusma,
npsiMasi W HaKJIOHHAs TMPU3MbI, OOKOBas W TIOJIHAS TOBEPXHOCTh IPU3MBI.
[Tapannenenunen, OpsIMOYTOJIbHBIN NapajlielenuIie] u ero cBoiictea. Kpatuaitimue nytu
Ha TMOBEPXHOCTH MHOrOrpaHHuKa. Teopema Oiinepa. lIpocTpaHcTBeHHass Teopema
[Tudaropa. Ilupamupa: N-yrojibHas nupamuja, NpaBUIbHAs M yCEUYEHHAs MUPAMUIIBI.
CpoiictBa pé€Oep W OOKOBBIX TIpaHe MNpaBWIbHOW mnupaMuibl. [lpaBuiibHbBIE
MHOTOIPaHHUKHU: IPABWIIbHAS IPU3Ma U MPAaBUIbHASA IUPAMUJIA, [IPABUIbHAS TPEYTOJIbHAS
nupamMuza W TpaBWIbHBIM  TeTpadap, KkyO. IlpencraBmeHne o  NpaBUIIBHBIX
MHOTOTPAaHHHKAX: OKTadIp, TOAEKAdAP U UKOCAIP.

Bbluncienre 3J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribsl. [lnomans
OOKOBOI MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSIMOM MPHU3MBI, TUIOMIAb OCHOBaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [lmomaas 60KOBOM MOBEPXHOCTH U
ITIOBEPXHOCTH ITPABUJIBHOM IMUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUEHHOU TUPAMHU/IBI.

CumMeTpus B TPOCTPAHCTBE. DIEMEHTBI CHMMETPUH ITPABUIIBHBIX MHOTOTPAHHHUKOB.
CumMeTpusi B NMPAaBWIBHOM MHOTOIPAHHUKE: CUMMETpUS IMApAJUIENEIUIIE]a, CUMMETPHUS
MIPaBUJIBHBIX ITPU3M, CAMMETPHUS TPABUIIBHON MUPAMU/IBI.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOpP B MPOCTPAHCTBE, HYJEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUTMHEAPHBIE, COHANPABJIEHHBIE U MPOTHUBOIMOJI0KHO HAMPABIEHHBIE BEKTOPHI.
PaBeHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOpAMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ncio. CBONCTBA CIOKEHHSI BEKTOPOB.
CBoiicTBa YMHOXEHHUSI BEKTOpa Ha uucio. [loHstue komruianapHbie BEKTOphI. [Ipu3Hak
KOMIUTAHAPHOCTU TPEX BEKTOPOB. lIpaBuiio mapamnenenunena. Teopema O pas3inoxKEeHUU



BEKTOpa Mo TpEM HEKOMIUIaHApHBIM BeKTOpam. lIpsiMmoyronbHas cucremMa KOOpJIWHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBA3b MEXIy KOOpAMHATAMU BEKTOpa U
KOOpJIMHATaMU TOYEK. YTOJI MKy BeKTopamu. CKasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesia BpaleHnus

[TonsTHSA: UAMHAPUYECKAS MTOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTDh, ChepruiecKas
OBEPXHOCTH, 00pa3yrouue noBepxHocteil. Tena BpamieHus: UUIMHAP, KOHYC, YCEUEHHBIN
KoHyc, cdepa, map. BzaumHoe pacnonoxeHue cdepbl U IIOCKOCTH, KacaTelbHas
IJI0CKOCTh K cepe. M300paskeHue Ten BpalieHus: Ha MIOCKOCTU. Pa3BépTka numuHapa u
koHyca. CumMmeTpusi chepsl U mapa.

O6béM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 006 00bEME MPSIMOYTOIBLHOTO
napajuiesienuneaa u cieacTpus u3 He€. O0bEM MPSMON U HAKIOHHOW MPU3MBbI, IWJIMHIPA,
nupamMubl U KoHyca. O0BEM 11apa U mapoBOro CerMeHTa.

KoMOuHaiuu Ten BpalieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BrMcaHHas B LUAJUHID,
onucaHHas okoJo HuinHapa. [lepecedenne cdepsl u mapa ¢ miockocTelo. Kacanue mapa
u cdeppl MWIOCKOCThIO. [loHATHE MHOTrOrpaHHHMKA, OMHCAHHOTO OKOJO c(epbl, chepsl,
BIIMCAaHHON B MHOTOTPAHHUK WJIM TEJIO BpalllCHUSI.

[Tno1maas NOBEpXHOCTH HUIUHAPA, KOHYca, Tuiomanas cepsl u e€ yacteit. [logodue
B npocTpaHcTBe. OTHOIIEHHE OO0BEMOB, IJIOLIAAECH MOBEPXHOCTEH MOAOOHBIX (UTYD.
[IpeoOpa3zoBanue noaodus, roMoTeTHs. Pemenune 3a1a4 Ha MIIOCKOCTH C UCIIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHue cedyeHHii MHOTOTPAHHUKOB W TEJI BpAICHUSA: CEYEHUS MWIMHAPA
(mapaJuienbHO M MEPIEHIUKYISIPHO OCH), CEYEHHUsI KOHyca (mapajuielibHble OCHOBAHUIO U
OPOXOJAIINE Yepe3 BEpIIMHY), CEYEHHs Iapa, METOJbl MOCTPOEHUS CEUEHMH: METOA
CJI€I0B, METO/I BHYTPEHHETO MTPOEKTUPOBAHMSI, METOJ] IIEPEHOCA CEKYLIEH TIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpocrtpaHcTBe. Onepauuu HajJ BEKTOpamMu. BekTopHOe yMHOXKEHUE
BEKTOpOB. CBOWCTBA BEKTOPHOrO yMHOXeHUs. [IpsMmoyrosibHasi cucrema KOOpAWHAT B
npocTtpancTBe. Koopaunarel BekTopa. Pasnokenue Bektopa mo 6Oasucy. KoopaunatHo-
BEKTOPHBIM METOJI MMPU PEIICHUN TEOMETPUIECKUX 3a/1ad.

J{BMKEHUsI B IPOCTPAHCTBE

JBmkenust npoctpancTBa. OtobOpaxkenus. [[BrkeHus u paBeHCTBO duryp. Oomue
CBOMCTBA JBWXKEHUW. Buabl JIBWKEHUN: NapajuIebHbIA MEPEHOC, LIEHTpalbHAs
CUMMETpHS, 3€pKallbHasi CUMMETpHs, MOBOPOT BOKpyr mpsiMoi. IIpeoOpazoBanus
noaoOust. [Ipsimas u cepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BocIUTaHHe:

chOPMHUPOBAHHOCTh TPAXKMTAHCKON TO3UIIMK OOYydYaIONMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIecTBa, MPEACTABICHHE O MaTeMaTHUYeCKHX
OCHOBaX (D)YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUU, MPOLEAYP TPaxAaHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX (QYHKITUSIMH U Ha3HAYCHHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHHE:

c(OPMHUPOBAHHOCTh POCCHUICKON TIpaKJaHCKOW HACHTUYHOCTH, YBaXXEHHUS K
MPOLIOMY M HACTOSMIEMY POCCHUICKOW MATEMAaTUKH, IEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUAM POCCHMCKUX MATEMAaTHKOB W POCCHMCKOM MATEMATHYECKOW IIKOJIBI,
WCITOJIb30BAHUE ITUX JOCTIKCHUH B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JIYXOBHBIX IICHHOCTEH POCCHMCKOTO Hapoja, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUs, OTUYECKOTO TMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTI)KCHUN HAyKW U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIIETO;

4) hcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHHWE K MHUpPY, BKIIOYAas OCTETHKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PEUIEHUH, pPACCYXIACHUIH, BOCHPHUHUMYHMBOCTH K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:

chOpMHPOBAHHOCTh YMEHHUSI TMPUMEHATh MaTeMAaTUYECKHE 3HaHUS B HHTEpecax
3I0pOBOTO U 0€30IacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K CBOEMY 3JI0POBBIO
(3m0poBO€ TMTaHHWE, COATAaHCUPOBAHHBIA PEXHUM 3aHATHUM W OTHbIXa, peEryJspHas
(du3nyuecKkass aKTUBHOCTh), (PU3MUECKOE COBEPLICHCTBOBAHUE IMPHU 3AHATUSAX CIOPTUBHO-
03JI0POBUTEIBHOU JEATEIBHOCTHIO;

6) TpyaoBoe BocniuTaAHUE:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH TPYIOIIO0US, UHTEPEC K Pa3IUYHbIM
chepam mpodeccHoOHATBLHON JEATENIBHOCTH, CBS3aHHBIM C MaTeMaTUKOM U eé
NPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccunt u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIaHbI, TOTOBHOCTh W CHOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAHHMIO HA TPOTSHKEHWU BCEU KU3HU,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUHU MPAKTUYECKUX 3a/lad MaTeMaTH4YeCKON
HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh AKOJOTUYECKON KyIbTYPhI, TIOHUMAHHUE BIIHMSHUS COIMATHHO-
HPKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOAHON M COLUUAIBHOW Cpe/ibl, OCOZHAHUE
rI00aJbHOIO  XapakTepa HJKOJIOTWYECKUX MpoOJeM, OpHEHTallds Ha MPUMEHEHHUE
MaTeMaTUYECKUX 3HAHUW JUIsS peIIeHHs 3a7ad B 00JIACTH OKPYXalollell Cpelbl,



IUTAHUPOBAHUE TOCTYNKOB M OLIEHKHM MX BO3MOKHBIX IMOCJIEACTBUM IJIsi OKpYXKarolen
Cpenbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW MPAKTHKH, MOHUMAHWE MATEeMAaTHYECKOW HAyKH Kak
cepnl yeIoBeUYEeCKOM JEATEIbHOCTH, 3TANoOB €€ pa3BUTUS M 3HAYMMOCTH JJISl pa3BUTHUSA
IMBUJIIM3AIIMK, OBJIQJICHHE SI3bIKOM MaTeMaTUKU W MaTEMaTHYECKOM KyJIbTYpoul Kak
CPEACTBOM  TMO3HAHUS  MHUPA, TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSATUM, OTHOILICHHH MEXIy TMOHIATUSAMU, (OPMYJIUPOBATH OMPEACIICHUS TOHSATHU,
YCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIMKU, OCHOBAHUS Jisi 000OIIEeHUS U
CpaBHEHMS, KPUTEPUHU IMPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATH, (DOPMYITUPOBATh U MPEOOPa30BBIBATH CYKICHUSA: YTBEPIUTEIbHBIE U
OTpHUIIaTEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UM W MPOTUBOPEUUS B
dakTax, TaHHBIX, HAOMIOJACHUSX U YTBEPKJCHUAX, MPEJIaraTb KPUTEPUH JIJIST BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JIeJIaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTMKH, IETYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKIIOUCHHM, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MPOBOAUTh CAMOCTOSITENIbHO  JIOKA3aTeIhCTBA MATEMATHUYECKUX  yTBEPKIACHUN
(mpsiMble ¥ OT MPOTHBHOTO), BHICTPAMBATh APTYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKJICHHS U BHIBOIBI;

BBIOMpATh CIOCOO pelleHus y4eOHOM 3aqauu (CpaBHHMBATh HECKOJIBKO BApUAHTOB
pelieHusi, BbIOMpaTh HauOosee MOAXOIAIIUNA C Yy4ETOM CaMOCTOSITEIBLHO BBIJEICHHBIX
KpUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

UCIIOJB30BaTh  BOMNPOCHI  KaK  HMCCIENOBATEIbCKUNA  MHCTPYMEHT  IO3HAHUA,
dbopmMyIUpoBaTh BOMPOCH], (UKCHUPYIOUIME MNPOTUBOpEUHE, MPOOJIEMy, YCTaHABIWBAaTh
HMCKOMO€ M JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHCHUE;

MPOBOJAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAHHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHu4ecKoro OOBeKTa, SBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSITeIbHO  (OPMYJIUPOBAaTH OOOOIIEHUST W BBIBOABI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOIIOJICHUS, HCCIICIOBAHMS, OIEHUBATh JOCTOBEPHOCTh IOTYYEHHBIX
pE3yJIBTaTOB, BEIBOJIOB M 00OOIIEHUT;



IPOTHO3UPOBATh BO3MOXKHOE  pa3BUTHE TIpolecca, a TakKe  BBIIBUTATh
HPEIOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISBJIATH Ae(PUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETa Ha BOMPOC U
JUIS PEIICHUs 3aauH;

BBIOMpaTh WHGOPMAIMIO W3 HUCTOYHHUKOB DPA3UYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpPOBaTh M HMHTEPIPETUPOBATh WHGOPMALMIO PA3IMYHBIX BUAOB U (hopm
NPECTaBICHNUS;

CTPYKTYpUpPOBaTh HMH(POpPMAIMIO, TMPEACTaBIATh €€ B pa3iIuyHbIX (popmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLIEHMBATh HAJEKHOCTh WMHGPOPMAIMKA MO CaMOCTOSTEIHHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHBepPcaJIbHbIe YueOHbIe el CTBUSA

OOwmenne:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCJOBHSIMH U
HEeJISIMA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOUYKY 3PEHHS B YCTHBIX H
MUCHPMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEHIeHHs 3aJadd, KOMMEHTHPOBAThH
NOJTyYEHHBIN Pe3yJIbTarT;

B XOJ€ OOCYXJEHHs 3aJlaBaTh BOIPOCHl IO CYILIECTBY OOCYXAaeMON TEMBI,
npoOJieMbl, perraeMol 3agadd, BBICKA3bIBaTh HWJCH, HAIICTICHHBIC HA TMOWCK pEIICHUS,
COTOCTABJIATh CBOU CYXIEHUS C CYXICHHSIMH JAPYyTUX YYacTHUKOB JHAJIOra,
oOHapyXHUBaTh PA3IMYUE M CXOACTBO IMO3ULUH, B KOPPEKTHOH (dopMe (HopMynupoBaTh
pa3HoTIacHsi, CBOM BO3PAKEHUS;

OPEJCTaBIsATh PpE3yNbTaThl pEUIeHUs] 3aJayd, SKCIEpUMEHTa, MCCIEeI0BaHus,
MPOEKTa, CAMOCTOSITENIbHO BBIOUPaTh (hOpMaT BBICTYIUICHHSI C YYETOM 3a7a4 MPE3CHTAIIUU
U 0COOEHHOCTEH ayAUTOPHUHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

COCTABJISITh TUJIaH, AITOPUTM PEILLIEHUS 3a[a4M, BEIOUPATh CIOCO0 pelIeHus C y4ETOM
UMEIOLINXCS  PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh HAaBBbIKAMHU I103HABATEIbHOW pPEQIEKCUU KaK OCO3HAHHUS COBEpIIAEMBIX
JNEHUCTBUM M MBICIUTENbHBIX MPOILIECCOB, HMX pe3yJbTaTOB, BIAAETh CIIOCOOAMU
CaMOIIPOBEPKHM, CAMOKOHTpOJISI IIpollecca M pe3ylbTara pELlICHUs MaTeMaTH4eCKOU
3a7a4H;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3aa4H, BHOCUTD
KOPPEKTUBBI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yjibTaTa €M U YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHUSI I HEJIOCTHXKEHUS Pe3yJbTaTOB JESATENbHOCTH, HAXOIUTh OMIMOKY, aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHMMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYAIbHON pabOThI
IpU pellieHnr y4eOHBIX 3a7a4, IPUHUMATH 11eJIb COBMECTHOM ESITeIbHOCTH, TUTAHUPOBATH
OpraHu3allMi0 COBMECTHOM paboThl, pacupeneisTh BUIbI pabdoT, JOrOBapUBATHCA,
o0cyxaaTh MpoIiecC U pe3yabTaT padboThl, 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNOBBIX (opMax paboTel (0OCyKneHus, OOMEH MHEHHA,
«MO3TOBBIE IITYPMbDY U UHBIE), BBHITIOIHATH CBOIO YaCcTh pabOThl U KOOPAUHHUPOBATH CBOU
NEUCTBUS C JPYTUMU 4YJ€HAMU KOMaHJbl, OIEHUBATh KayeCTBO CBOEro BKJIaJa B OOIIUMN
OPOJYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kinacca oOyyaromuiicss HayduTCs:

e CBOOOIHO OMEpPUPOBATH OCHOBHBIMH TOHSTHUSIMU CTEPEOMETPUHU TPU PEIICHUHU
3a]a4 U IPOBEJCHUN MaTEMaTUYECKUX PACCYKICHUH;

e IPHUMEHATh AaKCHOMBI CTEPEOMETPUM U CJIEACTBUA W3 HHUX INPU pPEIICHUU
TeOMETPUUYECKUX 33/1a4;

e KiacCUUIUPOBATh B3aMMHOE pPACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJaMU B MPOCTPAHCTBE:
MEX1y MPSMBIMH B IPOCTPAHCTBE, MEXAY IPSIMOM U IMIIOCKOCTHIO;

e CBOOOIHO OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOIHO pacro3HaBaTh OCHOBHBIC BBl MHOTOTPAHHHUKOB (TpU3Ma, MAPaAMHUA,
MPSIMOYTOJIbHBIN TapaJijIesienuIe, Kyo);

e KJIACCHU(PUIIUPOBATH MHOTOTPAHHUKH, BBIOMPAsi OCHOBAHUS JIJIs1 KJIaCCU(UKAINY;

e CBOOOIHO OMEPHPOBATH MOHATHIMH, CBSI3aHHBIMU C CEUCHHEM MHOTOTPAaHHUKOB
TUTOCKOCTBIO;

e BBHINOJHATH TMapalIeNbHOE, IEHTPAIBHOE M OPTOTOHAIBHOE MPOCKTUPOBAHUE
¢buryp Ha TIOCKOCTb, BBITIOIHATH U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOWTH CEUEHHUS MHOTOTPAHHUKOB pPa3IUYHBIMM METOJAMH, BBIMOJIHATH
(BBIHOCHBIE) TJIOCKME YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUL
CBEpXy, COOKY, CHU3Y;

e BBIYUCIIATH IUJIOMIATU TOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma, MUpamMuia),
reOMETPUUYECKUX TEJI C TPUMEHEHUEM (HOpMYII;

e CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: CUMMETPHs B MPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPHUH (PUTYPHI;

e CBOOOAHO OMEpPUPOBATH TIOHATHUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINIOJHATH JICUCTBUS HAJ BEKTOPAMHU;



pemaTh 3aJa4i Ha JI0Ka3aTeJbCTBO MAaTEMAaTUUYECKUX OTHOIICHUM U HAXOXKJIEHUE
r€OMETPUYECKUX BEJIIMYMH, TPUMEHSS] HW3BECTHBIE METOJAbl TMpPU PELICHUU
MaTEeMaTUYECKHX 3aJ1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;
OPUMEHATHh  NPOCTEHIIME  MPOTPaMMHBIE  CpPEACTBA M BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NPeoOpa3oBbIBaTh W UHTEPHPETUPOBATH  UHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTekKax U
pUCYHKaX;

MPUMEHSTH TOJY4YCHHBbIE 3HAHUSA HA MPAKTUKE: CPABHUBATH U aHAJIU3UPOBATh
peanbHble CHTyallud, NPUMEHATh HW3YyYECHHbIE IOHATHS B IMPOLECCE IOMCKA
pelieHusT MareMaTU4ecku CGHOpPMYJIMPOBAHHOM MPOOJIEMBI, MOJIECIHPOBATH
peaybHbIe CUTyalluu Ha SI3bIKE T€OMETPUH, UCCIEAOBATh MOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAaHUEM T'E€OMETPUUECKHX TMOHSATHH M TeopeM, ammapara anreOpsl,
pemarb NPAaKTUYECKUE 3a/laud, CBA3aHHBIE C HAXOXICHUEM TI'€OMETPUYECKHX
BEIINYWH;

UMEThb TPEJICTaBlIEHNs 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUU KaK COCTABHOMN
4acTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJHO  ONEPUPOBATH MOHATUSMHU, CBSA3AaHHBIMH C  LWIMHAPUYECKOMH,
KOHUYECKON U CPepruyecKOi MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI MOTYUECHHUS;
ONEpPUPOBATh MOHATHUAMHU, CBS3aHHBIMU C TEJIaMM BpALICHUS: LWJIHHIPOM,
KOHYCOM, c(hepoii U mapowm;

pacno3HaBaTh Teja BpallleHHs (UUIWHAP, KOHYC, cepa W 1ap) U OOBICHATH
CIIOCOOBI MOTYYEHUS TN BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;

BBIUUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOI'PAHHUKOB U TEJ BpalleHUs, 00bEMBI U
TJIOLIAAN TOBEPXHOCTENH MHOTOIPAHHUKOB U TEJl BPALIEHUS, TEOMETPUUYECKUX TET
C MPUMEHEHHEM (POPMYIT;

CBOOOIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMM C KOMOUMHAIMSIMH Tl
BpallleHuss M MHOTOIPAaHHUKOB: MHOTOIPDAaHHUK, BIOUCaHHBIH B cdepy u
ONHUCaHHBIM OKOJO cdeprl, chepa, BOucaHHass B MHOTOTPAHHUK WJIM TeEJO
BpalCHUS;

BBIYHCIIATh COOTHOILUEHUS MEXIY IUIOIAIAMH TOBEPXHOCTEH U 00bEMamMu
ITOJIOOHBIX TET;

n300paxarh U3ydyaeMble (UTYpbI, BHIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3
PUCYHKOB TMpPOCTBIX OOBEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHU3Y, CTPOUTH
CEUEHMsI TeJl BpaIlCHMUS;

U3BJIEKaTh, MHTEPIPETUPOBATH M  NPeoOpa3oBbIBaTh  MHGOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;



BBITIOJIHATH OIEPAIMU HAJl BEKTOPaMU;
3a71aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

peliaTh T€OMETPUYECKHUE 3a/laud Ha BBIYMCICHUE YIJIOB MEXKIY MPAMBIMUA U
IJIOCKOCTSIMM, BBIYHMCIICHUE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B LIEJIOM, Ha
MIPUMEHECHUE BEKTOPHO-KOOPUHATHOIO METO/A ITPU PEIICHUY;

CBOOOJ/IHO OTIEPUPOBATH MOHITUSMHM, CBI3aHHBIMH C JBI)KCHHEM B MPOCTPAHCTRE,
3HATh CBOMCTBA ABMXKCHUU;

BBITIOJTHATh U300pa)KEHUS] MHOTOTPAHHUKOB U TEJ BpaIEHUS MPU MaPaTIICTILHOM
MEPEHOCE, LEHTPAIbHONM CUMMETPHUHU, 3€PKAIBHOM CUMMETPHUHU, IPU ITOBOPOTE
BOKPYT HpsIMOH, TpeoOpa3oBaHus Moao0us;

CTPOUTHh CEUYEHHMSI MHOTOTPAHHUKOB M TEJl BpallCHUS: CEYEHMS I[UIMHIpa
(mapayuieTbHO W MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (MmapaijieibHbIe
OCHOBAHUIO U TIPOXOJISIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

MCIMOJIb30BaTh METO/Ibl TOCTPOEHHUSI CEUEHUN: METOJ, CJIEIOB, METOJ BHYTPEHHETO
MIPOCKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH TNIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHHUS;

IMPUMEHSTh TeoMeTpuYecKre (DaKThl ISl PEIICHUS CTEPEOMETPUUYECKUX 3aj1ad,
MPEINONaraloMXx HECKOJBKO IIIaroB pEIICHUSA, €CIA YCJIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM U HESIBHOM (hopME;

pemaTth 3aJa4v Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUM U HAXOXKICHUE
F€OMETPUUECKUX BEIIMYMH;

MIPUMEHATH TPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
[IPY PEIICHUU CTEPEOMETPUUECKHUX 3a/1aY;

MPUMEHATH TIOJYyYECHHBIC 3HAHUS HAa TMPAKTUKE: CPABHUBATh, AHAIW3UPOBATH U
OLICHUBAaTh PEAIbHBIC CHUTyalluMd, IMPUMEHSATh HU3YYCHHBIC TIOHATHS, TEOPEMBI,
CBOMCTBa B MpoOllecCe IOMCKA PEIICHUS MaTeMaTH4ecKu C(opMyIupoBaHHOMN
npoOJieMbl, MOJCJIUPOBATh pealibHble CHUTyalldd Ha S3bIKE TE€OMETPHH,
MCCJIEIOBATh MOCTPOCHHBIE MOJIENINA C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX TTOHITUI
W TeopeM, ammapaTa ajureOpbl, pemiaTh NPAKTUYECKUEe 3a7adyd, CBSI3aHHBIC C
HAaXO0XXJAECHUEM I'€OMETPUYECKUX BEJINYHH;

UMETh IMPEJCTABICHUS 00 OCHOBHBIX ATallax Pa3BUTHS T€OMETPUM KaK COCTaBHOM
yacTu (PyH1aMeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmyecTBo yacoB
JJIeKTPOHHbIE
Ne Konrpo = Ilpakruy
HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Be (uu¢posbie)
n/m JbHBIE ecKkue
ero o0pa3oBaTesibH
padoThI padoThI
ble pecypchl
1 BBeneHue B cTepeoMeTpuio 23 1
2 B3aumHoe pacnonoxeHue npsiMpIx B IPOCTPAaHCTBE 6 1
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE 8
4 [lepneHMKyYIAPHOCTD NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE 25
5) VYribl U paccTosiHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KUIIACC
KonnyectBo 4yacos
DJIeKTPOHHbIE
Ne Koutpo
wn HaumeHoBaHue pa3ie/sioB U TeM NPOrPaAMMBbI Be R MpakTuy (uudposbie)
ero ecKme odpa3oBaTejbHbIE
padoThbI
padoTsI peCypcehI
1 AHanuTHYeCKas FeOMETPHUSI 15 1
2 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUHT 15 1
3 OO6BEM MHOTOTrpaHHUKA 17 1
4 Tena BparieHus 24 1
5 [Tno1maay moBepXHOCTH U 0OBbEMBI KPYTIIBIX TEJ 9 1
6 J{Br>keHus 5 1
7 [ToBTOpEeHmE, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN 17 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 8 0

102




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koumuecrso DJIeKTPOHHbIE
Ne 1acos JHara undposBbIe
Tema ypoka KoHTpo
n/n Be OHTPO IMpakrTu U3YYeHUs o0pa3oBaTe/ibHbIE
€0 | Gorn | UeCKHE pecypenl
padoThI
1 OcHOBHBIE IIpaBUIIa U300pAKEHHSI HA PUCYHKE TIIOCKOCTH, 1
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA
[TonsiTHSA cTepeoMeTpur: TOUKA, IPsiMas, INIOCKOCTb,
2 npoctpaHcTBO. OCHOBHBIE IIPaBUIIa U300paKEHHs HA PUCYHKE 1
IUIOCKOCTH, MapaJljIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEIMHbI
oTpe3Ka
3 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ MI0CKOCTh; MOJYIPOCTPAHCTBO
4 [TonsTHs: nepecekarolecs MIOCKOCTH, ITepeceKaroLIecs 1
npsiMasi ¥ MII0CKOCTh; OJTYIIPOCTPAHCTBO
5 MHororpanHuKkH, H300paskeHue IPOCTEHIINX 1
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB
6 MHororpaHHUKH, H300pa’keHre MPOCTEUIIINX 1
MIPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIMIUX OOBEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBbBIE CAEACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE CIEICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U NEPBBIE CIeACTBUSA U3 HUX. CIIOoCOObI
9 3a/laHus IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUECHUS 1
IPSIMBIX U IIJIOCKOCTEN
N3ob6paxenue ceueHuit mupamMusl, Kyoa v IpU3Mbl, KOTOpbIE
10 MPOXOAT uepe3 ux péopa. M3zobpakenue nepecedeHus 1
MIOJIyYEHHBIX IUIOCKOCTEN. PackpammBanye MOCTPOEHHBIX
CEUYEHUM pa3HBIMU IIBETAMH
11 N300paxeHne cedeHni mupamMuibl, Kyoa U pu3Mbl, KOTOpPbIE 1




IpoXoaAT uepe3 ux péopa. M3zo0pakeHue nepeceueHus
IIOJIY4EHHBIX IIJIOCKOCTEN. PackpalmnBanue oCTpOEHHBIX
CCYCHUI Pa3HBIMU LIBETAMHU

12

13

N300pakeHre ceueHuit MupaMuIbl, Kyoa U TPU3MBI, KOTOpPbIC
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanimBaHue mOCTPOSHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

N306paxkenue ceueHnil nupamuabl, Kyoa ¥ pu3Mbl, KOTOPbIE
IpoXoaAT uepe3 ux péodpa. M3zo0pakeHue nepeceueHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpamnBanue nocTpoOeHHBIX
CCYEHUI Pa3HBIMU LIBETAMU

14

Merto ciie10B I TOCTPOCHUS CeUSHU

15

16

17

18

19

20

21

22

Meton cnenoB s mocTpoeHus ceuenuit. CBoiicTBa
IIEPECEUECHN M NPAMBIX U INIOCKOCTEN

Meton cnenoB 1is mocTpoeHus ceueHuit. CBoiicTBa
IIEPECEUECHNM NPAMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pé€Opax. CoztaHre BEIHOCHBIX YEPTEXkKEH 1 3alUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pé€Opax. CoztaHre BEIHOCHBIX YEPTEXkKEH 1 3aliCh 11aros
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKaM Ha
pé€Opax. CoztaHre BEIHOCHBIX YEPTEXKEH U 3alUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKaM Ha
pé€bpax. CoztaHre BEIHOCHBIX YEPTEXkKEH 1 3aliCh 11aroBs
ITOCTPOEHUS

IToBrOpenue mianumerpun: Teopema 0 IPONOPLIUOHAIBHBIX
oTpeskax. [lomobue TpeyroapsHUKOB

IToBTOpenne manumerpun: Teopema Menenas. PacueTsl B
CEYCHMAX Ha BBIHOCHBIX yepTrexkax. Mcropus pa3Burtus




INIAHUMETPHUHU U CTEPCOMETPUHN

23

KonTtposbHast padora "Akcuomsl ctepeomerpun. Ceuenus"

24

B3auMHoOe pacnosnoxeHue npsiMbIX B IPOCTPAHCTBE.
CkpenuBatoiuecs npsmele. [Ipu3Haky ckpemmBaromuxcs
npsiMbix. [lapamienpHble npsiMble B IPOCTPAHCTBE

25

26

Teopema 0 CyIIeCTBOBAHUH U €IMHCTBEHHOCTH MPSMOMN
[apaJuIeIbHOM JaHHOU IIPSIMOM, IPOXOIALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIXKAIleH Ha JaHHOU NpsaMoil. Jlemma o
NIEPECEUEHUH NTAPAIIIEIIbHBIX IPSIMBIX INIOCKOCTBHIO

[TapamiensHOCTB Tpex MpsAMBIX. TeopeMa 0 TPEX napayIenbHbIX
npsAMbIX. TeopeMa 0 CKpeLUBAIOIIMUXCS IPSIMbIX

27

28

[TapannensHoe nmpoekTupoBanue. OCHOBHBIE CBOICTBA
napajiesIbHOro MpoeKTUpoBaHus. M3o00paxeHnne pa3HbIX GUryp
B [1apaJUIEIbHON IIPOEKIINU

LlenTpanbHas npoekuus. Yoy ¢ COHANpPaBIEHHBIMUA CTOPOHAMH.
Yron mexay npssMeIMu

29

30

31

32

33

34

3aayy Ha JOKa3aTeJIbCTBO U UCCIIEI0OBAHUE, CBSI3aHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

[ToHATHS: mapauIeIbHOCT NPSIMOM U TUIOCKOCTH B
npocrpaHcTse. [Ipu3Hak napainenbHOCTH NPSAMOM U IJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMOM U INIOCKOCTH

['eomeTpuueckune 3ajaun Ha BEIUMCICHHUE U 10KA3aTEIbCTBO,
CBSI3aHHBIE C NTAPAJIJIEIIBHOCTBIO IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHune ceueHuns, NPOXOJAIIETO YEPE3 JaHHYIO NPSMYIO Ha
YEPTEKE U MAPAJUIETBHOTO IPYroi npamoil. Pacuér oTHomeHui
HapaﬂnenLHaﬂ IMPOCKUMsA, TPUMECHCHUE IJI ITOCTPOCHUA
ceueHMi kyba u nmapayuienenumnena. CBoiicTBa napaenenunena
U IIPA3MBIL

[TapannenpHble IockocTr. [Ipu3Haku napamienbHOCTH IBYX
IIJIOCKOCTEMN

35

TeopeMa 0 MapaJuICIIbHOCTU U CIUHCTBCHHOCTHU IIJIOCKOCTH,




MPOXOJIAIIEH Yepe3 TOUKY, HE PUHAJICKAITYIO JAHHOM
IIJIOCKOCTH U CJIEACTBUSA U3 HEE

CBolicTBa napajuieabHbIX INIOCKOCTEN: O MapalIeIbHOCTH

36 IPAMBIX IIEpECEUCHUs IIPU NIEPECEUCHUH ABYX MapasuIebHbIX 1
IIJIOCKOCTEN TPEThen
CBoiicTBa mapaieNbHBIX MIIOCKOCTEH: 00 OTpe3Kax

37 HapajielIbHbIX NPSMBIX, saxnfoqéHHbix MEX]y HapajjielbHbIMU 1
IUIOCKOCTSIMU; O IIEPECEUEHHUH MTPSIMOM € ABYMS IIapaJlIeIbHBIMU
IUIOCKOCTSIMU

38 [ToBTOopenue: Teopema Iludaropa Ha mIockoCcTH 1

39 [ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a 1 MPSMOYTOIHHOTO MapajiIesIeune1a 1

a1 Brranciienue uMH OTPE3KOB B KyOe M MPSIMOYTOILHOM 1
napaesenumneie

42 [lepnieHIUKYIAPHOCTD np;IMofI U mockocTu. [Ipu3nak 1
NEPIEeHIUKYISIPHOCTU IPSIMOM U IJIOCKOCTU

43 [IepnieHAUKYIAPHOCTD Hp?[MO\I:/'I u mockocty. [Ipusnak 1
NEPIEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTH
Teopema 0 CyneCTBOBAaHMM U €AMHCTBEHHOCTH MPSIMOH,

44 IIPOXOJSIIEH Yepe3 TOUKY MPOCTPAHCTBA U NEPIICHIUKYIISIPHOM K 1
IJIOCKOCTH

45 [InockocTu n nepneHANKYISIPHBIE UM MIPSIMBIE B 1
MHOTOTpaHHHUKaX

46 [110CKOCTH M IEPIEHINKYIISIPHBIE UM IIPSIMBIE B 1
MHOTOTpaHHHUKaX

47 [Tepnienqukynsap u HakinoHHas. [locTpoeHue nepneHInKymspa u3 1
TOYKHU Ha MPSIMYIO

48 [lepnennukynsip u HaknoHHas. [locTpoeHue neprneHaANKyIspa U3 1
TOUYKH Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsimasi 1 oOpaTHas) 1

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsimasi 1 oOpaTHasi) 1




51 Y107 MEXTy CKPENTUBAOIIMMUCS TTPIMBIMHI 1

52 ITouck nepneHauKyISApHBIX IPAMBIX C IOMOIIIBIO 1
NEPIEHIUKYIISPHBIX MIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE 1

54 [TocTpoenue ceuennii Ky6va, IIPU3MBI, IPABUIILHOU IIMPAMHUJIBI C 1
IIOMOUIbI0 OPTOTOHAJILHON ITPOEKIIMH

55 IToctpoenue ceueHnit qua, IIPU3MBI, ITPABHJIBHOM IUPAMUJBI C 1
IIOMOIIbIO OPTOTOHAJILHON ITPOEKIIMU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH. 1
[InockocTu cuMMeETpuUii B MHOIOIpaHHUKAX

57 [Ipu3Hak nepneHuKyIspHOCTH MPSIMON U IUNIOCKOCTH KaK 1
CJIEICTBUE CHMMETPUU

58 ITpaBriIbHBIE MHOTOIpaHHUKH. Pac4€r paccTosHUM OT TOYKHU A0 1
IJIOCKOCTH

59 [IpaBuiIbHBIE MHOTOIpaHHUKHU. PacyéT paccTosHUN OT TOYKH 10 1
IJIOCKOCTH

60 Crioco6b1 ONYCTHTb NEPIEHMKYIAPbL: CUMMETPHS, CIBUT TOUKH 1
0 MapaijiesIbHOM MpsMOi

61 CnBur no HenapaienbHON IPSIMON, U3MEHEHHE PAaCCTOSTHUI 1

62 KOHTpom)HUa;{ pabota "B3a1/n\'/'1Hoe pacroIokKeHUE NPSAMBIX U 1
IJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHUE: Yroa MeX Iy NPsIMbIMU Ha MJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIEHOM TPEYTOJIBHUKE, TEOPEMA 1
KOCHUHYCOB

64 [ToBTOpEHUE: Yroa MKy CKpEeIUBaOIIUMHUCS MIPSIMBIMU B 1
IIPOCTPAHCTBE

65 I'eomeTpuueckne METObI BBIYUCIEHUS YIJIa MEXY NPSMBIMU B 1
MHOTOTpaHHHKaX

66 JIByrpanHsbIii yros. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO 1
yria

67 [TepniengukynspHble MI0CKOCTH. CBOMCTBA B3aMHO 1




NEePIEeHIUKYISPHBIX MIIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH IUIOCKOCTEH; TeopeMa O MpsiMon

68 nepeceyeHust ABYX IIOCKOCTEeH NepIeHINKYISIPHBIX TPETher 1
IUIOCKOCTH

69 [TpsaMoyronbHbIi napamienenunes; Ky0; H3MepeHus, CBOicTBa 1
PSMOYTOJIBHOTO Mapajuiesienunena

70 Teopema o JMarOHAJIM NPAMOYTOILHOTO NapalieNenuiesa 1
CJIEZICTBHE U3 HEE

71 CrepeomeTpuyeckue U NpUKIIaJHbIE 3aa4H, CBA3aHHbIE CO 1
B3aWMHBIM PACIOJI0KEHUEM MPSMBIX U TIOCKOCTH

79 [ToBTOpEHMeE: CKpeIMBAIOLIMECS PsMBIE, TapalieIbHble 1
IUIOCKOCTH B CTAHJAPTHBIX MHOTOTPAaHHUKAX
[Tapa nmapaensHbIX MIOCKOCTEH Ha CKPEIUBAOIINXCS MIPSIMBIX,

73 pacCTOsHUE MEXAY CKPEIIMBAIOIMMHCS IPSIMBIMU B IPOCTHIX 1
CUTYaIHsAX

74 PaccrositHue OT TOYKH /10 MIIOCKOCTH, PACCTOSTHUE OT MPSMOM J10 1
IUIOCKOCTH

75 Brruucnenue paccrostHuii MY CKPEILMBAIOIIMHCS TPAMBIMH 1
C TIOMOUIBIO MEPIEHNKYIISIPHON TUIOCKOCTH
TpéxrpanHbIid yroi, HEpPaBEHCTBA JJIsl TPEXTPAHHBIX YTJIOB.

76 Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIs 1
TPEXTPAHHOIO yIJIa

77 OeMeHThI ChepruuecKoil reOMeTpuu: reoIe3nYecKre JINHUK Ha 1
3emie

78 KonTponbHas pabora "Yribl u paccrosiHus" 1

79 Cucremaru3zanus 3HaHUN "MHOTOTPaHHUK U €70 JIEMEHTHI" 1

80 [Tupamuna. Buas! nupamu. [IpaBunbHas nupamuia 1

81 IIpusma. [Ipsimast u HaknoHHas npusmsl. [IpaBuneHas npuzma 1

82 [IpsiMo#t mapayenenunen, NpsMOYTrOJIbHBINA MTapajuIeIenuIe, 1
KyO

83 Boinykible MHOrorpanHuku. Teopema Ditnepa 1




Brinykibie MHOTOrpanHuku. Teopema Ditnepa. [IpaBunbHbie u

84 MOJIYIIPAaBUJIbHBIC MHOTOTPAHHUKHU 1
85 KonTtposnpsHas padora "MHoOrorpaHHUKHT" 1
86 [TonATHE BEeKTOpa Ha MJIOCKOCTH U B POCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BeKTOpOB 1
89 [TpaBuo mapasienenurena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
01 Pa3nou>1<eHI/Ie BEKTOpa 10 0a3ucy TPEX BEKTOPOB, HE JISKAIIUX B 1
OJTHOM TUTOCKOCTH
92 CkaysipHOE MTPOU3BEICHUE 1
93 Brrancienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocrefimme 3ana4un ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o011eHre U crucTeMaTu3alus 3HaHu| 1
99 O06o01IeHre U crucTeMaTu3alus 3HaHu| 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hroroas xoHTpoabHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
[1]
am  Tewayposa Bee e mydemma obpmonarensise
ro padoThI padoThI pecypchbl

1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpA Ha IUNIOCKOCTH U 1
B IpocTpaHcTae"

2 [ToBTOpenue Tembl "CkansipHoe IPOU3BEACHUE BEKTOPOB" 1

3 [ToBTOpeHue Tembl "Brruucienue yriia Mexay BEKTOpaMu 1
B IIpocTpaHcTBe"

4 [ToBTOpeHue Temsl "YpaBHeHHE NPAMON, TPOXOAIIEH 1
yepes JIBe TOUKHU"

5 VYpaBHEHHE IITIOCKOCTH, HOPMaJilb, YpaBHEHUE IIJIOCKOCTH B 1
oTpe3Kax

6 VYpaBHEHME JIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTHU B 1
OTpEe3Kax

7 BekropHoe npou3sBeneHue 1

8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMUPOBAHUE 1

9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMHUPOBAHUE 1

10 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia Mexay NpsMbIMU B 1
MHOTOTpaHHHUKaX
AHaJIUTHYECKHE METOBI pacuéTa yriia Mex1y

11 IJIOCKOCTSIMU B MHOTOI'PaHHHMKAX 1

12 ®opmysa pacCTOSIHUS OT TOUKH J10 TUIOCKOCTH B 1
KOOpAMHATax

13 Haxosxienne pacCTOSTHUI OT TOYKH JI0 TIFIOCKOCTH B Ky0Oe 1

14 Haxoquerie paccTOsHUM OT TOYKHU 0 TIOCKOCTH B 1
IIPaBWJIBHON NUpaMuze

15 KonTtponbHas pabora "AHanutuueckas reomerpus” 1 1

16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1

17 CedeHust MHOTOTPAHHUKOB: METOJT CJIE/IOB 1

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, 1

MEPpCCCUCHUS MPAMBIX U IUIOCKOCTEH




[TapannenpHble MpsIMbIE U TUIOCKOCTH: MapalijiesibHbIe

19
CeUCHHS

20 [TapannenbHbIe MPSMBIC U TUIOCKOCTH: PACYET OTHOIICHHIA

21 [NapannenbHbie TPSIMBIC U TUIOCKOCTH: YIIIBI MEXKIY
CKPELIMBAIOILUMUCS NPSIMBIMU
[TepnieHIMKyIApHBIE IPSIMbBIE U IUIOCKOCTHU: CTaHAAPTHBIE

22 napbl NEPHEHANKYISPHBIX IIJIOCKOCTEN U MPSAMBIX,
CUMMETPHUH MHOT'OI'PaHHUKOB

23 [eprienAuKyIApHBIE IPSIMBIE U IMJIOCKOCTH: TEOPEMA O
TpeX MepHeHIUKYIsIpax

24 [lepnieHIMKyIApHBIE MPSIMBIE U TUIOCKOCTH: BBIYUCIICHUS
JUITMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHue: muonaam MHOTOYTOJIBHUKOB, ()OPMYJIIBI JUIsI
IJI0IIAEH, COOOPaKEHHUSI IO I00MS

2% [ToBTOpEHMeE: M0 MHOTOYTOJIbHUKOB, (hOPMYJIBI I
TJI0IAJIeH, COOOpaKEeHUsI IO 100Ut

97 [ToBTOpEHue: muoniaam MHOTOYTOJIBHUKOB, ()OPMYJIIBI JUIsI
TJIOMIAEH, COOOpaKEHUS IO 100U
[Imomany ceyeHnit MHOTOIrPAaHHUKOB: IIJIOIIAIN

28 MOBEPXHOCTEH, pa3pe3aHusi Ha 4YacTH, COOOpakeHUs
mogoous
[Imomaay ceyeHnit MHOTOIPAHHUKOB: IJIOIIA N

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakeHUs
mogoous

30 KonTponbnas pabora "HO]:TOpCHI/IGI MHOT'OTPaHHUKH,
CeueHHs] MHOTOTPAaHHUKOB

31 O6BéM Tena. OObeM MPSIMOYTOJIBHOTO MapajlieNenune a

32 3anaun 00 yABOEHHH Ky0a, 0 KBajpaType Kyoa; o
TPHUCEKIIUH yTiIa

23 CrepeomeTpHuuecKkue 3aauu, CBSI3aHHbIE C 00bEMOM
NPSIMOYTOJIEHOTO TTapajuiesienumnenia

34 [TpuxnanHbie 3a1a4n, CBSI3aHHbIE C BRIYUCIEHHEM 00BEMA
PSMOYTOJILHOTO Mapajuiesenunena

35 O06BEM npsMOi IPU3MBI

36 CrepeomeTpHyecKHe 3a/1a4u, CBSI3aHHbIE C BBIYMCICHHEM

00BEMOB MPSAMOI TPU3MBI




[Ipuknagabie 3a1a91, CBSI3aHHBIE C 00BEMOM MPSIMOM

37
IIPU3MBI

38 Brruucnenue 00EMOB TEJ C MOMOIIBIO OMPEACIEHHOTO
uHTerpasna. O0bEM HAKJIOHHOM MTPU3MBI

39 Beruucnenne 00bEMOB Tell € MOMOIIBIO ONPEAEIEHHOTO
uHTerpana. O6sEM nupamMusl

40 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
nUpaMujl ¢ OOLUM YTIIOM

a1 ®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB
nUpaMujl ¢ OOLIUM YTIIOM

42 CTepGOMe”EpI/I‘leCKI/Ie 3aJjauu, CBA3aHHbIE C 00bEMaMU
HAKJIOHHOM NPU3MBbI

43 CrepeoMeTpHuueckre 3aauu, CBA3aHHbIE C 00bEMaMU
HUPaMUIbI

44 [Tpuknagaeie 3agauu 1Mo Teme "OO0BEMBI TeN'", CBA3aHHBIC C
00BEMOM HAKJIOHHON IIPU3MBbI

45 [Ipuknanueie 3anaun no Teme "OOBEMBI TEN", CBA3aHHBIE C
00BEMOM NUPAMUIBI

16 [Ipumenenne 06bEMOB. Briunciienue paccTosiHUS 10
IJIOCKOCTH

47 KontpomnsHas padora "O6bEM MHOTOrpaHHUKa"

48 L[I/IJ'II/IHI[pI/I‘leCKaiI IIOBEPXHOCTh, 00pa3yroue
LUJIMHJIPUYECKON OBEPXHOCTH

49 umuanp. [pamoit kpyrosoi nunuuAp. [lnomans
MIOBEPXHOCTH IIWJIMHAPA

50 Konnueckas moBepXxHOCTb, 00pa3yroIine KOHUYECKOn
noBepxHocTu. Konyc

51 CedeHune KOHyca MIIOCKOCTHIO, TapalIeIbHON TIIOCKOCTH
OCHOBaHUs

50 VYceuénnnlil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Inomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
KOHYca

54 [Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM MMOBEPXHOCTH
KOHyca

55 CrepeoMeTpHuuecKre 3aJa4i Ha JOKA3aTeIbCTBO U




BBIUKCJICHHE, TOCTPOCHUEM CEUEeHUN IIUIMH]IPA, KOHYyCca

CTepeOMeTpI/I‘IeCKI/Ie 3aJJa4yd Ha J0Ka3aTCJIbCTBO U

56 BBIYHUCIICHHE, TOCTPOCHUEM CEUCHUH IIMIIMH/Ipa, KOHyCca .

o7 [Ipuknansble 3a1a4u, CBSI3aHHBIE C LIMJIMHAPOM 1

58 [IpukitagHble 3a1a4u, CBSI3aHHbIE C LIWIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenwue cdepbl u mapa ¢ mIockocThio. Kacanue 1
mapa u cqepsl INIOCKOCThI0. Bua n n3o0paxenue mapa

61 [epeceuenue chepsl u mapa ¢ mwiockocTbio. Kacanue 1
nrapa u cdepsl INIOCKOCThI0. By n m300paxenue mapa

62 VYpasuenue chepsl. [Inomans chepsl u e€ yacre 1

63 Cummetpus cdepsl 1 mapa 1
CrepeomeTpHyecKHe 3aJaui Ha JOKa3aTeIbCTBO U

64 BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii U mapom, 1
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO
CrepeomeTpHyecKHe 3aJaui Ha JOKa3aTeIbCTBO U

65 BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii U mapom, 1
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

66 [Tpuxiagabie 3a1a4u, CBsI3aHHBIE cO chepoit U mapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH Ha IIOCKOCTH, BBIYMCIICHUS B 1
OKPYKHOCTH, CTaHJIapTHBIE TIOJ00MS

68 Paznuunble KOMOMHAIMK TEJ BpaIleHus U 1
MHOTOT'PaHHHKOB

69 3amaum o Teme "Tena v MOBEpPXHOCTH BpameHus " 1

70 3anauu o reMme "Tena U MOBEPXHOCTH BpalieHus" 1

71 KontpomnbHas padora "Tena u moBepXHOCTH BpaleHus" 1

72 O06bém nununaapa. Teopema 06 00bEME MPSAMOTO 1
IMHIpA

73 Brruucnenue 00EMOB TEJ C TOMOIIBIO OMIPEIETEHHOTO 1
uHterpana. O0bEM KoHyca

74 [Tnomaau 60KO0BOM U MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHUeCcKHE 3a/]auH, CBSI3aHHbIEC C BEIYHCIICHHEM 1
00BEMOB IIMITMHJIPA, KOHYCA

76 [Ipuknanneie 3aaauu o Teme "OOBEMBI U MIIOMAAN 1

noBepxHocTel Ten"




77

78

O0nBEM 1rapa u mapoBoro cekropa. Teopema 06 00bEMe
mrapa. [Inomans cdeprr. CTepeomerprudeckue 3a1aum,
CBsI3aHHBIC C BEIUMCIICHUEM 00BEMOB I1apa, IMapoBOro
CerMEHTa U IApOBOI0 CEKTOpa

[puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C
00BbEMOM 11apa U I10Iaabsk0 cgepbl. COOTHOLIEHUS
MEXy IUIOIASIMU [IOBEPXHOCTEN U 00bEMaMU OAOOHBIX
Tell

79

[Tono6urle Tena B mpoctpaHcTBe. M3MeHeHne 00bEMa npu
nonobun. CTepeoMeTpuyecKre 3aa9u, CBI3aHHBIC C
BBIUKCIICHHEM 00BEMOB TeJl U IUIOIIA/ICH TOBEPXHOCTEH

80

Kontponbnas padota "[1nomanyu moBepXxHOCTH U 00bEMBI
KpyTJbIX Ten"

81

82

83
84
85

86

JBuxenus npoctpancTBa. OtoOpaskenus. JBrkeHus u
paBeHCTBO uryp. OOmMe CBOMCTBA ABUKCHHIA

Buap! n1BukeHMi: napauiebHbIN IEPEHOC, UEHTPAIbHAS
CUMMETpHUSl, 3epKaJIbHASI CAMMETPHUS, [IOBOPOT BOKPYT
IPSIMOM

[IpeobpazoBanus moxoowus. [Ipsmas u chepa Ditnepa
['eomeTpuueckre 3aqaun Ha TPUMEHEHUE JIBYKCHUS
Kontponbnas padota "BekTops! B mpocTpancTse”

Ob6o6maroee noropeHue 11 NoHATUI 1 METOJIOB Kypca
reometpun 10—11 knaccoB, cucremaru3aius 3HaHUM:
"ITapanmienbHOCTb NPSIMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
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O6o06matomee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca
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"ITnomany MOBEpXHOCTU U 0OBEMBI KPYTIIbIX TEN"
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"ITnomany MOBEpXHOCTU U 0OBEMBI KPYTIIbIX TEN"
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HtoroBast KOHTpoJIbHAs paboTa
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HtoroBast KOHTpoJIbHAs paboTa
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[ToBTOpEeHUe, 06001IEHNE U CUCTEMAaTH3aIUsl 3HAHUI

Hcropus pasBUTHs CTEPEOMETPUH KaK HAYKU U €€ POJIb B
pPa3BUTHUU COBPEMEHHBIX MHIKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU

Hctopust pa3zBUTUS CTEPEOMETPUM KAK HAYKH U €€ pPOJIb B
Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

Hcropust pa3BUTHS CTEPEOMETPUH KAK HAYKH U €€ pPOJIb B
Pa3BUTHM COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

Hctopus pazBuUTUS CTEPEOMETPUM KAaK HAYKH U €€ pPOJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN
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Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






