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IHOACHUTEJIBHAS 3AIIMCKA

['eomerpust sBISETCS OJHUM W3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o611ero oOpazoBaHMs, TaK Kak 00€CTICUMBAECT BO3MOKHOCTh M3yYEHUS TUCITUTLINH
CCTCCTBCHHO-HAYYHOW HANpPaBJICHHOCTH W TPEAMETOB T'yYMaHHTAapHOTO IIMKJIA.
[lockompKy  JorMdeckoe  MBINUICHHE,  (opMHpyeMoe TpH  M3yYCHUH
0OyJaronMMUCs TOHSITHHHBIX OCHOB T'€OMETPHH, TPU J0Ka3aTeIIbCTBE TCOPEM H
MOCTPOCHHUH IETTOYKH JIOTUISCKUX YTBEPIKIACHUM IPH PEIICHAH I'eOMETPHISCKUX
3aJ1a4, yMEHHWE BBUIBHTAaThb M ONPOBEpPraTb THIOTE3Bl  HEMOCPEICTBEHHO
UCITOJIL3YIOTCS TIPH PEIICHHH 3aJ1ad €CTECTBEHHO-HAYYHOTO IHKIIA, B YaCTHOCTH

(bu3UIeCcKuX 3a1ad.
Llens ocBoeHMsI porpamMMBbl yueOHOTO Kypca «['eomeTpusi» Ha yriayOJIEHHOM
YpOBHE — pa3BUTHC WHAWBHAYAJIbHBIX CHOCOOHOCTEH OOyJalOMUXCS TIPH

M3yYEeHUU TEOMETPHH, KaK COCTABJIIONIEH MPeIMETHOM obactu «Marematnuka u
uHbpopMaTHKa»  4Yepe3  OOecleyeHHWE  BO3MOXKHOCTH  TMPUOOpETEHUs U
WCIIOJIb30BaHMUS Oojiee TIIyOOKMX TE€OMETPUUECKHMX 3HAHUH W JICHCTBHM,
Crieni(PUIHBIX TEOMETPHH, ¥ HEOOXOIUMBIX JUI YCIICITHOTO MPO(eccro HATLHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIIOJIH30BAaHUEM MATEMATHUKH.

[lpuopuTteTHBIMU 3a/ladaMH Kypca T€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCIIMPSIIONMMH M YCUIMBAIOIIMMHU KypC 0230BOTO YPOBHSI, SIBIISIOTCS:

pacuMpeHre NpeACTaBIeHUs] 0 TeOMETPUU KaK 9acTH MHUPOBOW KYJIbTYphl U
(dbopmMHpOBaHUE 0CO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHpOBaHUE TIPEACTABICHUS O TMPOCTPAHCTBCHHBIX (QUTYpaxX Kak o
BOXHEHUIIINX MaTEeMaTUYeCKUX MOJETSIX, MO3BOJIIOMIMX OTHCHIBATh U HM3y4aTb
pa3HbIC ABJICHUS OKPYKAIOIIEr0 MUPa, 3HAHUE MIOHATUITHOTO araparta 1o paszieiny
«CtepeomeTpus» yueOHOTO Kypca reOMETPUH;

dbopmMupoBaHHE  yMEHUSA  BIaAeTh  OCHOBHBIMH  TIOHATHSIMH O
MIPOCTPAHCTBEHHBIX (UIypax M WX OCHOBHBIMH CBOWCTBAaMH, 3HAHHUE TEOPEM,
dbopMyn B yMEHHE WX TPUMEHSITh, YMEHHS OKa3bIBaTh TEOPEMbl W HAXOIWTh
HEeCTaHAapTHbIE CTIOCOOBI peIlICHN 3a7ay;

dbopmMupoBaHNE YMEHHUS PACTiO3HABATh HA YEPTEKaxX, MOJIEISIX U B pEaTbHOM
MHpPE MHOTOTPAaHHMKH U Tela BpAIICHHUS, KOHCTPYHPOBATh TI'€OMETPUUECKHE
MOJIENH;

dbopmupoBaHKEe MOHUMAHHUS BO3MOXKHOCTH AKCHOMATHYECKOTO TOCTPOCHUS
MaTeMaTHYECKUX TEOpHuH, (GOpMHUpOBAHWE TOHMMAHHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUN PACCYKICHUN;

dbopmupoBaHKEe yMEHUS BJIAJETh METOJAMH JI0Ka3aTebCTB U AITOPUTMOB
pelIeHusi, YMEHUSI WX TPUMEHSATh, MPOBOJUTH JOKa3aTeNbHBIE PACCYKICHUS B
XOJI€ pEeIICHUs CTePEOMETPUIECKUX 3a/1a4 U 331a4 C IPAKTHYECKUM COZIEPIKAHUEM,
dopmupoBaHHE TPEICTABICHUS O HEOOXOJIWMOCTH JOKa3aTelbCTB  MPU



000CHOBAaHUM MAaTEMATUYECKUX YTBEPKACHUHN U POJIM aKCUOMATUKH B MPOBEICHUH
JENYKTUBHBIX PACCyXICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEJUICKTYaIbHBIX U  TBOPUYECKHX
criocoOHOCTE 00ydarolMXxcsi, MO3HABATENIbHON aKTUBHOCTH, MCCIEA0BATENbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, HHTEpECa K U3YUEHUIO T€OMETPUH;

(dopmupoBaHue (PYHKIMOHAILHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUM:
YMEHUSl pacrlo3HaBaTh MPOSBICHUS TEOMETPUUECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HEHHBIX CUTYAlUSX W MPHU HU3YYEHUH APYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUS DPEATbHBIX CHUTYAIlMid, HCCIEAOBAHUS TMOCTPOCHHBIX MOJIETICH,
UHTEpIpPETAIMU [T0JTy4YEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTeIbHBIMU JIMHUSIMU ydeOHOTO Kypca «['eomerpusn» B
10-11 «xmaccax sBmsttotcsa: «lIpsiMple ¥ TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukny, «Tema Bpamenus», «Bekropsl W  KoOpAWHATHI B
IPOCTPAHCTBE, «J|BIKEHHS B IPOCTPAHCTBEY.

CdopmympoBannoe Bo DPI'OC COO T1peboBaHME «YyMETh OIEPUPOBATH
HNOHSITUAMIY, PEIEBAHTHBIMU T€OMETPUH Ha YriIyOJEHHOM YpOBHE OOYYEHHS B
10-11 xraccax, OTHOCUTCSI KO BCEM COJEpKaTeNbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMUECKUX YMEHHMH  pacmpenensiercss He TOJbKO  TIo
COJIepIKaTeNbHBIM JIMHUSM, HO U TI0 TogaM oOydenus. CoeprkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHHst DenepanbHON paboueit
OpOrpaMMbl, pacTlpenenéHHbIM MO ToAaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIUITUATLHBIM BOTIPOCAM 00 y4atoIHecst
oOpamanuch  HEOJHOKpPATHO. OTO  TMO3BOJISIET OPraHM30BaTh  OBJIAJICHHE
T€OMETPHYECKUMU TIOHITHIMU U HABBIKAMH TTOCJIEIOBATEIBHO U TIOCTYTATENIHHO, C
COOJTFO/ICHUEM TIPUHITUITA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHHS BKJIFOUAThH B OOIITYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00YJarOIUXCs, pacMpsis U YTITyOJsst
e€, 00pa3ys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexo K M3y4EeHUIO TeOMETPHUH Ha YyriTyOJIEHHOM YPOBHE IO3BOJISIET:

co3math  yciaoBus il auddepeHmanuu  o0ydeHus, TMOCTPOCHUs
WHAUBUYaTbHBIX O00pa30BaTeNbHBIX MpoTpamMM, OO0eCHeuuTh YriyOna€HHOE
U3YyYEHUE TEOMETPHHU KaK COCTABIIIONICH yueOHOTOo peamera « MaremaTukay;

MOJTOTOBUTHh OOYJAIOIIUXCS K TPOJODKEHHIO H3YYCHHS MaTeMaTHKH C
ya€roM BbIOOpa Oymymied mpodeccur, obecreunBas MPEEMCTBEHHOCTh MEKIY
o01MM 1 npodecCuoHATLHBIM 00pa30BAHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusp»» Ha yriayOJEHHOM YpOBHE
otBonmtcs 136 gaca: B 10 xmacce — 68 yacoB (2 yaca B Hezenmo), B 11 kimacce — 68
4acoB (2 yaca B HEJEIO).



COAEP>KAHUE ObYUYEHUA
10 KJIACC

IIpsiMbIe ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHpIE  TNOHATHA  CTEpEOMETpUM. To4ka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBo. [loHATHE 00 aKCHOMATWYeCKOM TMOCTPOCHUU CTEPEOMETP UH:
AKCHOMBI CTEPEOMETPHH U CJICACTBUS U3 HUX.

B3auMHOE pacmosioKEHUE MNPsSMBIX B IPOCTPAHCTBE: IIEPECEKAOIIMECH,
NapajUleJIbHbIE M CKpemmBarommecs mnpsmele. [IpU3HAKM CKpEIMBArOIIMXCS
npsMbIX. [lapamienbHOCTh NPSAMBIX U INTIOCKOCTER B MPOCTPAHCTBE: AP ATUICIIbHbBIC
IIPsIMBbIE B NIPOCTPAHCTBE, NAPAILIEIILHOCTD TPEX NPSAMBIX, NApAIUIEIbHOCTD MPSIMOMT
U 1ockocTu. llapannensHoe M UEHTpanbHOE MPOEKTUPOBAHHUE, H300paKEHHE
¢uryp. OcHOBHbIE CBOMCTBa MNapaIENILHOIO NpoeKkTupoBaHusd. 3o0paxenue
buryp B mapamiesbHON MPOEKIMH. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMM, YroOJl
MEXIY NPSAMBIMU B IIPOCTpaHcTBe. [lapaielbHOCTh IUIOCKOCTEN: MapauIe/IbHbIC
IJIOCKOCTH, CBOMCTBA IapaJuIeIbHbIX IJIOCKOCTEM. IIpocrenmme
IPOCTPAHCTBEHHbIE (PUIYphl Ha IUIOCKOCTH: TETpa’ap, MNapalieNenuIe],
MIOCTPOCHUE CEUEHUN.

[lepneHauKyJIApHOCTD NMPSMOM U IVIOCKOCTH: MEPIEHAUKYIAPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, MPSIMbIE NApaAJUIEIbHBICE W NEPHEHAUKYJSIPHbIE K IIOCKOCTH,
IIPU3HAK TMEPIEHAUKYSIPHOCTA TMPSIMOM M IUIOCKOCTH, TEOpeMa O MpsiMOM
NEPIEHANKYIAPHOU IIJIOCKOCTH. OpToronasibHO€ NP OEKTHUPOBAHHUE.
[lepnieHAUKYJISIp ¥ HAKJIIOHHBIE: PACCTOSHHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE
OT MNOpAMOM  JO  IUIOCKOCTH,  MpOEeKUuuss  (QUryppl Ha  IUIOCKOCTb.
[lepneHIUKYJIIPHOCTh  TUIOCKOCTEW: NPU3HAK  NEPHEHAUKYIAPHOCTH  JABYX
II0CKOCTer. Teopema o TpEX NEPIICHAUKYIISPax.

Yrasl B NPOCTPAHCTBE: YroJ MEXIAY NPAMOU U IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JINHEWHBIN YrOJI ABYIPAHHOTO yrja. TpEXrpaHHbIi U MHOTOIPAHHBIE YIJIBIL.
CBoOMCTBa IUIOCKHX YIJIOB MHOTOTpaHHOro yryia. CBOWCTBAa IUIOCKHX H
JBYTPAHHBIX VYIJIOB TPEXTPAHHOTO yria. Teopembl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOTO yTJIA.

MHOrorpaHHMKHU

Bunbsl MHOrorpaHHMkoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npu3Ma, MpsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBas U TMOJIHASI TIOBEPXHOCTH MPU3MBI.
[lapayenenuren, NOPSMOYTOJIbHBIA — MApajUICENUIEe] M  €ro  CBOMCTBA.
Kparyaiiime myTM Ha NOBEPXHOCTM MHOrOrpaHHuka. Teopema Jilnepa.
[lpoctpanctBennas Tteopema Iludaropa. I[lupamupma: n-yrojibHas mNHUpaMKIa,
npaBwibHas M yceu€HHas mnupamunabel. CBoiicTBa péOep M OOKOBBIX TIpaHen
NpaBUWIbHOW mHpamupl. [IpaBHiIbHBIE MHOTOTPAHHUKW: NpaBWJIbHAS MpHU3Ma H



MpaBWIbHAS NHUpPaMuIa, NPaBWIbHA1 TPEYroJjbHAI MNHUpPAMULA W TPABUIIbHBIN
Terpadap, KyO. IlpenctaBieHwe O mNpaBUIbHBIX MHOTOTPAHHHMKAX: OKTadIp,
JOJIEKAd AP ¥ UKOCADIP.

Beruncnenue 97eMEHTOB MHOTOTpaHHUKOB: pPEOpa, JuaroHalM, YIJIbL.
[Inomane OOKOBOW IMOBEPXHOCTH M MOJHOW IOBEPXHOCTH MPSIMOMl TMPU3MBI,
IJIOMIAAh OCHOBaHUM, TeopemMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH TNPABWILHOW MHPAMUIPI,
TEOpeMa O IUIOLIAAN YCEUYEHHOU MNP AMHU/IBI.

CummMmerpuss B IPOCTPAHCTBE. DJIEMEHTbl CHMMETPUU  NPABUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B MPaBWIbHOM MHOTI'OIPAHHHUKE: CHMMETPHS
napayuiejenunena, CUMMETPUS NPABWIbHBIX MPU3M, CHUMMETPHUS MNPABUIBHOMN
MAPAMUBI.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl KOJUIMHEAPHBIC, COHANPABJICHHBIE W  IPOTUBOIOJIOKHO
HalpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[eHCTBUA C BEKTOPAMHU: CI0KCHHE
Y BBIMUTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXKEHHE BEKTOpA Ha
yyrcyo. CBOMCTBA CIOXKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUS BEKTOpPA HA YHCJIO.
[lonsiTe KOMIUIaHApHbBIE BEKTOpPHL [IpM3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. TeopemMa O Pa3JOKEHUM BEKTOpA IO TPEM
HEKOMIUIAaHApHBIM  BekTopam. lIpsmoyrosbHas  cucTtemMa  KOOpDAMHAT B
npoctpaHctBe. KoopauHarel Bektopa. CBsi3b MEXIYy KOOpPAMHATAMHM BEKTOpA H
KOOpJAMHATaMU TOYEK. YToJ MeExXIy BekTtopamu. CKalsIpHOE NPOU3BENCHUE

BEKTOPOB.
11 KJIACC

Tesa BpameHus

[lonsiTua: UWIMHAPUYECKAsT TMOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTD,
chepuueckas TIOBEPXHOCTh, OOpa3ylIMe TMMOBEPXHOCTEW. Tema BpalieHwUs:
MWIMHIpP, KOHYC, YCEUEHHBINM KOHyC, cdepa, map. BzammHoe pacmosokeHue
chepsl M TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3obpakeHue Ten
BpAIlIEHUs] Ha TUIOCKOCTU. Pa3BépTka 1mmHapa u koHyca. Cummerpusi cepbl u
napa.

O6bém. OcHoBHblE cBoHcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIPHOTO Tapayvienienuiiena u cienctBus u3 He€. OO0bEM mNpsMOA H
HAKJIOHHOW MPU3MBI, IIWIMHAPA, TUpaMupl U KoHyca. OObEM IIapa M IapoBOTO
CErMEHTA.

KoMOuHanmu Ten BpailleHUss U MHOTOTpaHHUKOB. [lpu3Ma, BhnucaHHas B
UWIMHAP, ONHUCaHHas okojo uuiauHapa. lIlepecedenune cdepsl u mapa ¢
miockocThio. Kacanue miapa u cdepnl 1miockocThro. [loHsSTHE MHOrOrpaHHUKa,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BNHCAHHOW B MHOTOTPAHHUK WM TEJO
BpallCHUS.

[Tnomanps MOBEPXHOCTU IMIMHIPA, KOHYCA, IIIOMAas chepbl U e€ yacTei.
[Tonobne B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, TUIOMAACH ITOBEPXHOCTCH
nono0HeIX (uryp. IlpeobpazoBanne momobus, romoteTws. Pemenne 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne ceueHrii MHOTOTPAHHUKOB U TEJI BPALLECHUSA: CEUCHMs LIWIMHAPA
(mapauienbHO Y NEPNEHAUKYISIPHO OCH), CEUYEHHMsI KOHyca (IapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIUE YEPE3 BEPILIMHY), CEUEHHS 11apa, METObI TIOCTPOEHUS
CEYEHUM: METOJ CJIENOB, METOJ BHYTPEHHETO IPOCKTUPOBAHMS, METOJ IIEPEHOCA
CEKYILEH TIIOCKOCTH.

BekTOpBbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omnepanuu  Han BekropaMH.  BekrtopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOIO YMHOXeHMA. [IpsmoyronbHas
CHCTEMa KOOpAMHAT B npocTpaHcTBe. KoopauHaTel BekTopa. Paznoxkenue Bekropa
no 6Oasucy. KoopAaumHaTHO-BEKTOPHBIM METOJl MPU PEUIEHUH T€OMETPUYECKHUX
3a/1ad4.

J{BMKEeHHMSA B IPOCTPAHCTBE

JIBrxenust npoctpaHcTBa. OToOpakeHus. [IBUKEHUSI U PaBEHCTBO (PULYD.
O6ume cBoilicTBa MBWXKEHWH. Buibpl ABWXKEHUN: MNapaUieNbHBIN IEpeHoc,
LEHTPAJIbHAsT CHUMMETPUs, 3€pKaJbHasi CHUMMETPHS, MOBOPOT BOKPYT NPSIMOM.
[IpeobpazoBanus nmogoous. [Ipsimas u cdepa Ditnepa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATbBI

1) rpa:k1aHcKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON TIO3UIIUN 00YJAIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O  4WJIEHA  POCCHUICKOTO  OOILECTBA,  NPEACTABICHHE O
MaTeMaTUYeCKUX OCHOBaX (DyHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHH,
OpoUEAYp TPaKJAHCKOTO oOmecTBa (BbIOOPBI, ONPOCHl W JPYro€), yYMEHHE
B3aMMOJICMCTBOBAaTh C COLMAIBHBIMU MHCTUTYTAMM B COOTBETCTBHH C UX
(YHKUMSIMU ¥ Ha3HAYECHUEM;

2) mnaTpuMoTHYEeCKOEe BOCIIMTAHHE:

C(hOpMHUPOBAHHOCTh POCCUMCKOM T'PAKIAHCKON WICHTUYHOCTH, YBAKEHUS K
IIPOLUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTWKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUKUCKUX MAaTEMAaTHUKOB U POCCUHCKOW MaTeMaTHYE€CKOW HIKOJIBI,
UCIIOJIb30BaHUE JTHUX JIOCTMXKEHHUH B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, CpOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, ITHUYECKOrO0 MOBENECHMS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHHM HAyKd M JIEATEIIbHOCTbIO YUYEHOrO, OCO3HAHHE
JMYHOTO BKJIa/Ia B TOCTPOEHHUE yCTO MUMBOTO OYAYIIETrO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs ASCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PELICHUN, PacCyXICHUNH, BOCTIPUHUMYUBOCTD
K MareéMaTHu4eCKUM acTlieKTaM Pa3JINYHbIX BUIOB HCKYCCTBa;

5) pusuveckoe BoCIUTAHME:

Cc(hOpMUPOBAHHOCTh yYMEHUSA MPUMEHITh MaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3JJ0pOBOT0 M 6€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (37I0pPOBOE TMHUTAHHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATUA U
OTJIbIXa, peryisipHas (u3ndeckas akTUBHOCThH), (U3HMUECKOE COBEPIIICHCTBOBAHHE
IIPY 3aHATHUSIX CIIOPTUBHO-030POBUTENBHON JIEATEIBHOCTHIO;

6) TpynoBoe BocniMTaAHUE:

FOTOBHOCTh K TPYIdy, OCO3HAaHUE IEHHOCTU TPYAOJIOOUs, HHTEpeC K
pazauuHbiM  chepaM  TpodecCHOHATBHON — JAEATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW MU €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mpodeccur W peann30BbIBaTh COOCTBEHHBIC IKU3HEHHBIC TIUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3OBaHHMIO |



caM0o00pa30BaHUI0 HAa NPOTSHKEHUM BCEM JKM3HU, TOTOBHOCTH K AKTHBHOMY
Y4acTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

Cc(hOPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJNbTypbl, TOHUMaHUE BIMSHUSA
COLMAIBHO-OKOHOMHMYECKHUX IPOLECCOB HA COCTOSTHUE NPUPOAHOM M COLHUAIBHOU
Cpelbl, 0CO3HAHUE TJI00ATbHOI0 XapakTepa 3KOJIOTUUECKUX MTPOOIIeM, Op UEHTAIUS
Ha TNPHUMEHEHUE MaTeMaTHYEeCKUX 3HAHUU [ pelIeHHs 3aaad B 00JlacTu
OKPYXKAIOIIEeH Cpelpl, IUIAHUPOBAHWE TNIOCTYIIKOB M OLICHKM HMX BO3MOYKHBIX
IIOCJICACTBUM IS OKPYKAFOIIEH CPEbI;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:

Cc(hopMUPOBAHHOCTP MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAyKM M OOLIECTBEHHOW  TNPAKTUKW, MOHUMaHHUE
MaTeMAaTUYECKOW HAayKu Kak c(epbl YeIOBEUECKOW AESITEbHOCTH, 3TaloB €€
Pa3BUTHS W 3HAUMMOCTH JUIsl PA3BUTHA LMBWIM3ALMW, OBJAJCHHUE S3BIKOM
MarTeMaTUKd M MaTeMaTH4EeCKOW KyJbTypOM KaK CpPEACTBOM IIO3HAHUSA MUPA,
FOTOBHOCTh OCYLIECTBJISITh NPOEKTHYIO M HCCIICAOBATEIbCKYIO JIEITENbHOCTD
WHIVBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

Ilo3naBaTe/ibHBIC YHMBEPCAJIbHbIE yYeOHbIE 1eCTBUA
ba3oBbleiornyeckue 1eMcTBUA:

BBISBIIITH U XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKA MATEMAaTU4ECKUX
OOBEKTOB, TMOHATHI, OTHOLIEHUA MEXIy HNOHATHAMH, (GOPMYJIMPOBAThH
OTIpe/IeNiCHHsI TIOHATUMN, YCTAHABIMBATh CYHIECTBEHHBIM MPU3HAK KIJIACCHU(PUKAIINH,
OCHOBaHUS 1151 000OIIEHUS U CPAaBHEHUS, KPUTEPUU IPOBOAUMOTO aHAJIN3;

BOCIIpUHUMATh,  (QOpMyaMpoBaTh M  NPeoOpa3OBbIBaTh  CYXKIICHUSA:
yYTBEPAUTENbHBIC U OTpULATEIbHbIC, EAMHUYHbIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIITH MATEMATUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUUS
B (axkTax, JaHHBIX, HAOTIOACHUSIX M YTBEP)KICHUSX, MpejaraTb KpUTEpUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEY UM,

JIeTIaTh BBIBOJIBI C HCIIOJIb30BAHUMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
VHIYKTUBHBIX YMO3aK/IFOUEHUN, YMO3aKIOUEHHUM 110 aHATIOTHH;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBATH aAPTYMEHTAIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOIBI;

BBIOMpATh Croco0 perieHust yuyeOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB  peEIIEHUs, BbIOMpaTh Hambojee TMOAXOAAIMH C  ydETOM
CaMOCTOSITENILHO BBIJACIIEHHBIX KDUTEPHEB).

ba3oBblie ucciienoBare/ib.CKue 1eCTBUSA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKUN MHCTPYMEHT IO3HAHMSA,
dbopmMynMpoBaTh  BOTPOCHL,  (PHUKCHUPYIOUME  MPOTUBOpEUHE,  MpoOseMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHUPOBATh THUNOTE3Y, apTyMEHTHUPOBAThH
CBOIO [TO3UIINIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, MCCIIEIOBAHUE
M0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO 0ObEKTa, SBJICHHS, POIIeCcCa,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX 1y 00bEKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOILIEHHSI M BBIBOJBI IO pe3yJbTaraM
NpOBEACHHOTO  HAOMIONIEHUS,  WCCIICAOBAHMS, OILIEHUBAaThb  JIOCTOBEPHOCTH
MOJTy4C€HHBIX PE3yJbTaTOB, BBIBOIOB M 0000IICHHUH;

NPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE TMpOLIECCa, a TaKKe BbIJIBUraTh
NPE/IOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c undopmanuen:

BBISIBIIAITh AePUIUTH MH(DOpMAIIUK, TaHHBIX, HEOOXOAUMBIX JIi OTBETa Ha
BOIIPOC U JJISI pEIICHUs 3a/1a4u;

BbIOMpaTh WHPOPMAIIMIO U3 UCTOUHUKOB PA3JIMIHBIX TUIIOB, aHAJIM3UPOBATD,
CUCTEMATU3UpOBaTh M HMHTEPIPETUPOBATH MH(POPMAILUIO PA3IUYHBIX BUIOB H
dbopM npecTaBICHUS;

CTPYKTYpUpPOBaTh WHGOPMAIHIO, MPEACTABIATh €€ B pa3iMuHbIX (PopMax,
WLTIOCTPUPOBATH TpadUueCcKH;

OIICHUBATh HaJIEKHOCTh uHpOpMaIu 1o CaMOCTOSITENTLHO
c(hopMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE e HCTBUA

Oo0menue:

BOCIIPHMHHUMATH U (DOPMYIUPOBATH CYKICHUS B COOTBETCTBUH C YCJIOBUSMH H
HEISIMH  OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIp@KaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PEUICHMsS 3aJlauM,
KOMMEHTHPOBATH MTOJTYYEHHBIN pE3YNIbTAT;

B X0JIe 0O0CYXIeHMs 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOW TEMBI,
npoOJieMbl, pelaeMol 3aJayd, BbICKa3bIBaTh WJICW, HAllCJICHHbIE HA IOUCK
pEIICHUSI, COMOCTABISITh CBOM CYXKJIEHUSI C CYXICHUSIMU JIPYTMX YYaCTHHKOB
Jnuanora, oOHapyKUBaTh Pa3IMdME W CXOJCTBO MO3UIMH, B KOPPEKTHOU (hopme
dbopMyIUpOBaTh pa3HOTIACHsI, CBOU BO3PAKCHHUS;

MPEACTABISATh PE3YJIbTAThl PELICHUS 3a7a4H, SKCIIEPUMEHTa, UCCIICAOBaHMS,
MIPOCKTa, CaMOCTOSITENIbHO BBIOMpPaTh (OPMAT BBICTYIUICHHS C y4&€TOM 3ajad
MIPE3EHTALUUA U OCOOCHHOCTEHN ay JUTOPUH.

PeryasiTuBHbIe YHHMBepCaJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuszanmus:



COCTaBJISITh IUIaH, AITOPUTM PEIICHUs 3a/1a4u, BEIOUpATh CIIOCO0 PEIIeHUs C
Y4E€TOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEN, apTyMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIeHU ¢ y4€TOM HOBOM HH(pOpMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIA HHTEJIJIEKT:

BJIaJeTh  HAaBbIKAMHU  IIO3HABATENILHOM  pedrekcur  Kak  OCO3HaHHS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB, BIAICTh
croco0amMu CaMONpPOBEPKH, CAaMOKOHTPOJI MpoIlecca W pe3yibTara pPELICHHS
MaTeMaTU4YeCKOM 3aJa4uu;

NPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33/1a4H,
BHOCUTbh KOPPEKTHUBBI B JACATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TAHHBIX,
HalIEHHbIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEIHU U YCIOBUIM, OOBSICHATH MPUUMHBI
JOCTHKEHUSI UM HEIOCTUXKEHUS pPE3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIMOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1€ATEJIbHOCTD:

NOHUMAaTh M WCIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBUIYAIbHOMN
paboThl TpU pEHIEHMH Y4YeOHbIX 3a7a4, MPUHUMATh LEIb COBMECTHOMU
NESTEIbHOCTH, TUIAHUPOBATh OPTAHU3AIMI0 COBMECTHOUM pPabOThl, pacrpeneisTh
BUJbl pabOT, JOTOBapUBAThCs, OOCYKIaTh MPOLIECC M pe3yabTar padoThl,
000011aTh MHEHHS HECKOJILKHX JIFOJICH;

y4acTBOBATh B IPyNNOBbIX (hopmax paboThl (0OCYXIEeHUsl, OOMEH MHEHUH,
«MO3TOBbI€ IUTYpMBDY UM HHBIE), BBIIOJHATH CBOKO 4YacTb pabdOTBl W
KOOpPJIMHUPOBATh CBOM JIEUCTBUSL C JAPYTMMH YJICHAMH KOMAaHJbl, OIICHUBATb
Ka4eCTBO CBOETO BKJIa/a B OOIIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMH B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kaacca o0ydarommics HayYuTCs:

e CBOOOJIHO OIICPHPOBATH OCHOBHBIMH TIOHSATHSIMH CTEPEOMETPHUH TIPHU
pelIeHny 3a/1a4 ¥ IPOBEACHUH MaTeMAaTHISCKHUX PacCyKICHHH;

e TIPUMEHATHL AKCUOMBI CTEPEOMETPUHU M CJICACTBHSA W3 HUX NPH PCIICHUH
reOMETPUYECKUX 3a/1a4;

e KIacCH(HUIMPOBATh B3aHMMHOE PACIOJIOKCHUE IPSIMBIX B IPOCTPAHCTBE,
IUTIOCKOCTEH B MTPOCTPAHCTBE, PSIMBIX U ITIOCKOCTEH B POCTPAHCTBE;

e CBOOOJIHO OIICPUPOBATH TMOHATHSIMH, CBA3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B IPOCTPAHCTBE, MEKIY TNPSAMON U
TUTOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATh IOHATHSIMH, CBI3aHHBIMIA C MHOTOTPaHHUKAMHU;



e CBOOOJHO pacro3HaBaThb OCHOBHbIE BHUIbI MHOTOTPAaHHHUKOB (IIpH3Ma,
nupamu/ia, IpsIMOYTOJIbHBIN NapajuieNienune, Kyo0);

e KJacCHU(PUUMPOBATH  MHOTOTPAHHHMKH,  BbIOMpAs  OCHOBaHHUA IS
KJ1aC CU(DUKAIINH,

e CBOOOJHO ONEpUPOBATh TOHATHSMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PAHHUKOB IJIOCKOCTBIO;

e BBINOJHITH napaJuielibHOE, HEHTpaIbHOE U OPTOrOHAIBHOE
IPOEKTUPOBAaHUE (PUI'Yp HA IUIOCKOCTb, BBIIOJHATH M300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3JMYHBIMH METOJIaMU, BBITIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (UTyp:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMQJA TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
nupammuaa), FfeOMETPUYECKHUX TeJl C MPUMEHEHUEM (pOp MYII;

e CBOOOJHO OTNEPUPOBATh MOHSATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CUMMETPHUM, LEHTP, OCb U IUIOCKOCTh CHUMMETPHUU
urypsr;

e CBOOOJIHO ONEPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaMm U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBITNOJHSITH ICUCTBUS HAJl BEKTOPAMU;

e pelmarh 33Jaud Ha J0Ka3aTeJbCTBO MAaTEMaTWUYeCKUX OTHOLICHUWA W
HAXOXKJIEHHE T€OMETPUYECKUX BEIMYHH, MPUMEHSS W3BECTHBIE METO/IbI
IpY PEIICHUH MAaTeMAaTUYECKUX 3a/1a4 MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh MPOCTEHIIME NPOrPaMMHBIE CPEICTBA U  BJIEKTPOHHO-
KOMMYHUKAITUOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4;

e WU3BIICKaTh, MPEOOPA3OBBIBATh W WHTEPIPETUPOBATH WHQPOPMAIUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (urypax, NpeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

e TPHUMEHATH TIOJYYCHHBIC 3HAHWS HA TPaKTHKE: CpPaBHUBATh W
AHAM3UPOBATh PEATHHBIC CUTYAIMH, NMPUMEHSATh W3y4YEHHBIE MMOHITHS B
npolecce TOWUCKAa  pEIIeHUs] MareMaTH4eckKd  CchopMyIupOBaHHOMN
npo0JeMbl, MOJEIMPOBAaTh pealbHbIE CUTYallMd Ha SI3bIKE T'€OMETPUH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJENM C HCTOJIb30BAaHUEM TeOMETPUYECKHUX
NOHSATUN W TEOpeM, ammapara anreOphl, peuarh NpakTHUecKue 3a7aqu,
CBSI3aHHBIC C HAXOKICHUEM T€OMETPUIECKUX BEITUIHH;

e UMETh MpPEACTaBJICHUsI 00 OCHOBHBIX ATalax pPa3BUTHS I'€OMETPHUM Kak
COCTaBHOM 4acTH PyHAaMEHTa Pa3BUTHUS TEXHOJIOTHI.

K koniy 11 kaacca o0ydarommiicss HAyduTCs:



CBOOOJIHO OMEPUPOBATh MOHATUSIMU, CBI3aHHBIMU C LWJIMHAPUYECKOM,
KOHUYECKOW M Cc(]epruueckoid TMOBEPXHOCTIMHU, OOBACHATH CIIOCOOBI
HOJTy4YEeHHUS,

OTIEpUPOBATH TIOHATUSMH, CBSI3AHHBIMH C TEIaMU BpaIICHUS: IUIHMHIPOM,
KOHYCOM, c(hepoil u mapom;

pacrio3HaBaTh Tena BpalleHus (IWIMHAP, KOHYC, cdepa U map) U
0OBACHATH CIOCOOBI TOJYUEHHS Tl BPAILICHUS,

KJ1acCU(ULIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(HEphI U IIIOCKOCTH;
BBIYUCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAaHHHKOB M TN BpAIlCHHUS,
00bEMBI U TJIOLIAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILCHHUS,
reOMETPUYECKUX TEJT C MPUMEHEHHUEM (HOpPMYIL;

CcBOOOJIHO OIEPUPOBATH MOHITUAMU, CBS3AHHBIMU C KOMOWHAIIUSAMH Tel
BpaIlleHUsT U MHOTOTPAaHHMKOB: MHOTOTDAHHUK, BIMCAHHBIA B cdepy H
OTHMCAHHBIN OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIleHus;

BBIYHCIISITH COOTHOIICHUSI MEXTY TUIOIIAISIMU TI0OBEpXHOCTEH U 00bEMaMu
10 T0OHBIX TEJ;

n300paxkaTh H3y4aeMmble (UTYpbl, BBIMOJHITH (BBIHOCHBIC) IUIOCKUE
YepTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TeJ BPAILCHNS,

U3BJIEKaTh, HHTEPIPETUPOBATh W TPEOOPa3OBBIBATH WHEPOPMAILUIO O
NPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (HUTrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOO/THO OTIEPUPOBATH MIOHATUEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHSATH OTIEPAIIUY HaJl BEKTOPAMH;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
pelarb TeOMeTPUIECKHUE 3a1a4i Ha BRIYUCIICHUE YTJIOB MEXKAY MPSIMBIMU
U TUIOCKOCTSIMH, BBIMUCJICHHE PACCTOSIHMM OT TOYKH JI0 IUIOCKOCTH, B
IIEJIOM, Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPH PEIICHUU;
CBOOOJIHO OIEPHUPOBaTH TMOHATUSMH, CBS3aHHBIMU C JBUKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA IBUKEHUN;

BBITIOJIHATE M300pKEHUST MHOTOTPAHHUKOB W TNl BpAIICHHUS TPU
MAPAUIENIBHOM  TMEPEHOCE, UEHTPAIBHOU CHUMMETPUH, 3E€PKAIBLHOU
CUMMETPUH, IIPU IIOBOPOTE BOKPYT MPSIMOH, IpeoOpa3oBaHus o 100Hs;
CTPOUTH CEYCHHUS MHOT'OI'PAHHUKOB M TEJ BPAIICHUS: CEUCHUS IWIMHAPA
(mapauienbHO | MEPIICHANKYJIIPHO OCH), CeYeHUs KOHyca (TmapauiebHbIe
OCHOBAHUIO U MPOXOISIIME YepPe3 BEPIINHY), CEUCHUS I11apa;
UCIIOJIb30BaTh METOJbI TOCTPOEHUS CEUYEHHM: METOJ CJIEAOB, METO
BHYTPEHHETO TIPOEKTUPOBAHMUS, METO/T IEPEHOCA CEKYIIEH IOCKOCTH;



JIOKa3bIBATh FTEOMETPUUYECKUE YTBEPKICHUS;

MPUMCHATh TeOMETpHUUECKHUE (PAKTBI JJIT PEHICHUS CTEPEOMETPHISCKHUX
3a7a4, MPEAIOJIArarluX HECKOJbKO IIIarOB PELICHUS, €CJIM YCIIOBUS
MIPUMEHEHHS 3a/T1aHBI B IBHOW U HEIBHOU (hopMe;

pelaTh 3aJa4d Ha JOKA3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHUM W
HAax0XJI€HUE T€OMETPUYECKUX BETUYMH;

MPUMEHATh MPOTPAMMHBIE CPENCTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI ITPU PEUICHUN CTEPEOMETPUUECKHUX 33/1a4;

MPUMEHATh  TOJIyYCHHbIE  3HAHUS HA  MPAKTUKE: CPaBHUBATH,
AHAIIM3UPOBATH U OLICHUBATh PEAIbHBIE CUTYalluH, IPUMEHATh U3YYCHHbIC
MOHSATHUSL, TEOPEMBI, CBOMCTBA B IMPOLIECCE TMOUCKA  PEHICHUS
MareMaTu4yecku  chOpMYJIUPOBAHHOW  MpOOJIEMbI,  MOJAEIUPOBATH
peaJbHbIE CUTYyallUM Ha SI3bIKE N€OMETPHUM, HCCIENOBAaThb IOCTPOEHHBIC
MOJIEJIM C MCTOJb30BAHHUEM TE€OMETPUUYECKUX TOHATUH U TEOPEM,
anmapara aireOpbl, pemarh MNPaKTUYECKUE 3a7adyy, CBSI3aHHBIE C
HaxX0XJIEHUEM T€OMETPUYECKUX BEJTUUHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUM KaK
COCTaBHOM yacTu GyH/IAMEHTA PAa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounuecTrBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (¢ poBbIe)
n/n MPOrpaMMbl Bcero Konrpoatusie | Ipaxririeckie o0pa3oBare/bHBIC
padoThbI padoTbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
5 BzaumHoOe pacrnosnioxeHue npsiMbIxX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSAMBIX U IJIOCKOCTEHN B 3
IIPOCTPAHCTBE
4 [leprieH TUKyISIPHOCTD MPSIMBIX U o5
IIJIOCKOCTEN B MPOCTPAHCTBE
5) VYTiB1 ¥ paccTosIHUSA 16 1
6 MHoOTorpaHHHUKH 7 1
7 BexTopsl B IpocTpaHCTBE 12
8 HOBTOPGHHG, 0000IIeHNE U CUCTeMaTH3aIus 5 5
3HaHUHI
OBLIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 6 0




11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieJioB H TeM uudg poBbie
Ne ni/m P Kontposanusie | IlpakTuueckne (mapp )
NPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThl
pecypcsl
1 AHanuTH4ecKasi reoMeTpus 15 1
5 [loBTOpEHME, 0606meHI/Ive u 15 1
CUCTEMATH3AIUs 3HAHUI
3 O0BEéM MHOTOTPAaHHHKA 17 1
Tena BpameHus 24 1
5 [lnomaan MOBEpPXHOCTU U OOBEMBI 9 1
KPYIJIIBIX TEJ
6 JIBrokeHU s 5 1
; [ToBTOpEHME, o6o61ueH1/IVe u 17 )
CUCTEMAaTH3AIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE INTAHUPOBAHHE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTposbHbIEe
padoThI

IIpakTnueckue
padoTbI

Jara
U3y4eHUs

DJIeKTPOHHbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypchI

OcHOBHBbIE ITpaBUJIa N300paKEeHUS Ha
PUCYHKE IJIOCKOCTH, NapaJIENbHbIX
HPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonsTus cTEpeOMeTpuu: TOUKA, IIpsMasi,
MJIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIC
[paBUJIa H300PAKCHUS HA PUCYHKE
IMJIOCKOCTH, MapaJlJICJIbHBIX MMPAMBIX
(OTpe3KoB), CEpeIMHBI OTpE3Ka

[MoHsTHS: TIepeceKaromecs MI0CKOCTH,
MEPECEKAIONMECS MPsAMast U TIIOCKOCT;
MOJTyIIPOCTPAHCTBO

[NonsTHs: Mepecekaronpecs MIOCKOCTH,
nepeceKaronpecs mpsiMasi M INIOCKOCTb;
HOJYIIPOCTPAHCTBO

MHoOrorpaHHUKH, H300paKeHHe
MPOCTEUIIMX MTPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMX OOBEKTOB

MHororpaHHUKH, U300paKEeHUE
MPOCTEUIIMX MTPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIMX OOBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cnenctBus u3 HUX. CriocoObl 3a1aHus
MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

O06o03HaueHus IPSAMBIX U NIJIOCKOCTEN

10

N3o0paxkeHue ceueHui mupaMuibl, Kyda u
MPHU3MBI, KOTOPBIE MPOXOAAT Yepe3 ux
pEbpa. U3o0pakenue nepecedyeHus
MOJIy4eHHBIX IIIOCKOCTel. PackpanmBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU [BETAMHU

11

N300paxenne ceueHU mupaMu/ibl, Kydoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YEpe3 UX
pEbpa. U3o0pakeHue nepecedeHus
MOJTyYEeHHBIX TJIOCKOCTeH. PackpamBanue
IMOCTPOCHHBIX ceueHui Pa3HbIMH LIBETAMU

12

N300paxenne ceueHud mupaMu/ibl, Kydoa u
[IPU3MBI, KOTOPBIE IIPOXOJAT YEpPE3 UX
pEbpa. U3o0pakeHne nepecedcHus
MOJTyYEeHHBIX TJIOCKOCTEH. PackpanmBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMH LIBETAMU

13

N3o0paxenne ceueHU mupaMu/ibl, Kydoa u
IIPU3MBI, KOTOPBIE IIPOXOJAT YE€pe3 UX
pEbpa. U3o0pakeHne nepecedcHus
MOJIyYEHHBIX TJIOCKOCTEH. PackpanmBanue
MIOCTPOSHHBIX CEUCHUH Pa3HBIMU [BETAMHU

14

MeTton cieioB IS TOCTPOCHUS CEUCHU I




15

MeTton cienoB JUisi MOCTPOCHUS CEUEHU .
CBoiicTBa nepeceuyeHu i NpsMbIX U
IJIOCKOCTEN

16

Merton cienoB AJisi TOCTPOEHUS CEUCHU .
CaoiicTBa nepeceyeHu il MpsIMbIX U
MJIOCKOCTEH

17

[TocTpoeHue cedueHu B MUpaMu/ie, Kyoe
1o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX UEPTEKEN U 3alIUCh LIATOB
ITOCTPOCHUS

18

[TocTpoeHue ceueHui B mupamu/e, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX UEPTEKEH U 3alKCh 11IATOB
MOCTPOCHUS

19

[TocTpoenue ceueHuii B mupaMue, Kyoe
o TpéM ToukaMm Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEW U 3aIKCh 1IAr0B
MMOCTPOEHHUS

20

[TocTpoenue cedyeHuit B mupaMu/ie, Kyoe
o TpéM ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX UEPTEXKEH U 3aIUCh IIATOB
MOCTPOCHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOTNOPIMOHANBHBIX OTpe3kax. [logobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpuu: Teopema
Menenas. PacueTsl B ceUeHHUSIX Ha
BBIHOCHBIX UepTekax. Mcropus pazButus
TUIAHUMETPHUHU U CTEPEOMETPUH




23

KontponbsHas pabora "AKCHOMBI
crepeomerpun. CeueHus"

24

B3anmHO€E pacIionoKeHue NpsiMbIX B
npocrpancTse. CkpenmBaronmecs
npsmele. [Ipu3Haku ckpenmBarOIMXCs
npsMseiX. [lapanensHble npsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CylleCTBOBaHUU U
€MHCTBEHHOCTH MPSAMOM MTapasyieIbHON
JTAaHHOM MPSAMOM, TPOXOASAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAILEH Ha JaHHOU
npsmoii. Jlemma o nepeceueHuun
MapaJJIEIbHBIX MPSIMBIX MJIOCKOCTHIO

26

[NapannenbHOCTh Tpex npsAMBIX. Teopema o
TpEX mapajuleNbHbIX NpsAMbIX. Teopema o
CKPELMBAIOIMXCSI TPSAMbBIX

27

[TapannenbHOe MPOEKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA MMapauIeIbHOTO
npoekrupoBanus. M3o0pakeHne pasHbIX
¢uryp B mapauieTbHON MPOSKITUT

28

LlenTpanbHas npoekus. Yrou ¢
COHAIMPABJICHHBIMUA CTOPOHAMU. YTOJI
MEXIY TPSIMBIMU

29

3agaun Ha JOKA3aTEIBCTBO U
HCCIEI0BaHNE, CBSI3aHHBIE C
pacmooKEHUEM MPSMBIX B IPOCTPAHCTBE

30

[ousiTUs: mapamienbHOCTh MPSIMOI 1
MIJIOCKOCTH B TIpocTpaHcTBe. [Ipu3nak
MapajjIeIbHOCTH MPSIMOM U MIJIOCKOCTH.




CBoiicTBa napajijieIbHOCTH IPSIMON U
TUTOCKOCTH

31

I'eomeTpuyeckue 3aauu Ha BBIYMCIEHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
MapajlIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHue ceyeHust, MPOXOAIICTO Yepe3
JAHHYIO TIPSIMYIO Ha YEpTEkKE U
MapajIeTbHOTO APYroi npsiMou. Pacuér
OTHOLICHU

33

[TapannensHas npoexuus, NpUMEHEHUe
JUISI TOCTPOEHUS CEUeHUH Kyba 1
napamienenuneaa. Cpoictsa
napasuiesienuIesa u mpu3Msl

34

HapaﬂneanHe IIJIOCKOCTH. HpI/I3HaKI/I
mapajuieJIbHOCTH ABYX IJIOCKOCTEH

35

Teopema 0 mapaJiieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, TPOXOISILICH
4yepes3 TOUKY, HE MPUHAIIEKAUTYI0 JaHHOMN
MJIOCKOCTH U CICACTBHUS U3 Hee

36

CBoiicTBa apajliesIbHbIX IJIOCKOCTEN: O
MapaJlIeIbHOCTH IPSIMBIX I1€PECEUEHUS
IIPU [IEPECEUEHUH IBYX MapauIeIbHBIX
IJIOCKOCTEN TPEThEHN

37

CaolicTBa mapajuieIbHbIX MIJIOCKOCTEH: 00
OTPE3Kax MapaJlICIbHbIX ITPAMBIX,
3aKTIOYEHHBIX MEXAY HapajljIeIbHbIMU
MIJIOCKOCTSIMU, O TIEPECEUCHUU MPSIMOii C
JABYMs TapajUICJIbHBIMU ITIJIOCKOCTAMUA




38

[ToBTOpenue: reopema Iudaropa Ha
MIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPU S
MPSMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Kyda U MPSIMOYTOJIBHOIO
napasuiesienuiena

41

Brruncnenue auH oTpe3KoB B KyOe U
IPSIMOYTOJIBHOM Mapajiesenunesne

42

[lepneHAMKYASAPHOCTD MPSMOM U
mrockoct. [IpusHak
MEePIEeHAUKYIIIPHOCTH NIPSMOM U
MIJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NMPSIMOU U
niockocTy. [Ipusnak
MEPIEHIUKYIIIPHOCTH NIPSMOM U
ILJIOCKOCTH

44

Teopema 0 CylIECTBOBAHUHU U
€IUHCTBEHHOCTH IPSMOU, TPOXOISILECH
yepe3 TOUKYy IPOCTPAaHCTBA U

MEePIEH IUKYJSIPHON K MIJIOCKOCTH

45

[InockocT M TepreH IUKYISIPHBIE UM
MNpsAMBIC B MHOT'OTPpaHHUKaxX

46

[1nocKkoCTH M EepIeH INKYISIPHBIE UM
IpsIMbIE B MHOTOIPaHHUKAX

47

[lepieHUKyIsp ¥ HAKJIOHHAs.
IlocTpoeHue neprneHauKyisspa U3 TOYKA Ha

HPSIMYIO

48

IlepieHAUKysp ¥ HaKJIOHHAS.




ITocTpoenue nepneHaMKyIsIpa U3 TOUKU Ha
HPSIMYIO

Teopema 0 TpEx MepreHuKymsipax

49
(mpsimast 1 oOpaTHasi)

50 TeopeMa 0 TpEx mepreHuKymspax
(mpsimast 1 oOpaTHasi)

51 VYTroa MeXay CKpelMBarOIMHUCS
NPSAMBIMU
Ilonck neprneHauKyIsSpHbIX NPSAMBIX C

52 MIOMOIIBIO MEPIIEHAUKYISPHBIX
IJIOCKOCTEN

53 OpTorosanbHOE IPOEKTUPOBAHUE
[locTpoeHue ceueHuii Kydoa, MpU3MBI,

o4 MIPaBUJIBHOM MU PAMUIBI C IOMOIIBIO
OPTOTOHAJIBHOM MPOEKIUU
[TocTpoenue ceueHuit Kydoa, IpU3MBI,

55 MPaBUIBHOMN MHUPAMHIBI C TOMOIIBIO
OPTOTOHAJILHOM ITPOEKIUH
CumMMmeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IJIOCKOCTH. [ImockocTu
CUMMETPUI B MHOTOTPAaHHHUKAX

57 IIpu3Hak nepneHauKyIIpHOCTH IPSAMON U
IIJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU

58 IIpaBunbHbIE MHOTOTpaHHUKHU. Pacyér
pPaccTOSTHUI OT TOYKH [0 IJIOCKOCTH

59 IIpaBunbHbIE MHOTOTpaHHUKHU. Pacyér
pPacCcTOSHUMI OT TOYKH [0 IJIOCKOCTH

60 Crioco0Obl OMYCTUTh MEPIEeH TUKYIISAPHI:




CUMMETpPHUSI, CIBUT TOUKH I10
napajieabHON IpsIMO

61

CrBur no HenapasuleaIbHON MPSIMOH,
M3MEHEHHE PACCTOSAHUN

62

KonTpoawsHas padota "Bzanmuoe
pacrooKeHUe MPSAMBIX U MIJIOCKOCTEN B
npocTpaHcTae”

63

IloBTOpEHME: Yroyl MeXay NPSIMBIMUA Ha
IJIOCKOCTU, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: yroy Mexay
CKpEIMBAOIMMHUCS TPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckre METObI BEIYUCIICHUS
yIjla MEKIY NPSMBIMUA B MHOTOIPaHHUKAX

66

JIByrpanHbIii yros. CBOHCTBO JUHEWHBIX
YIJIOB JBYIPAHHOIO yrja

67

Ileprien nukynsipHble mockocTH. CBOMCTBA
B3alMHO MEPIIEHINKYISAPHBIX INIOCKOCTEN

68

IIpu3Hak nepneHuKyIIpHOCTH
IJIOCKOCTEN; TEOpEMa O NMPSIMOU
MEePECEUCHUS IBYX MIOCKOCTEMN
MIEPIICHIUKYIIIPHBIX TPEThEH IIIOCKOCTH

69

[IpssmMoyronbpHBIN napajuienenunes; Kyo;
U3MEPEHUS, CBOMCTBA IIPSMOYTOJIBHOIO
napajuieJenunena

70

Teopema 0 nuaroHanyu IpPsMOYTOJIBHOIO




nmapajuiencnuneaa u CJICACTBUC U3 Hee

71

CrepeomeTpriecKkie U TPUKIaJIHbIC
3a7lauu, CBS3aHHbBIC CO B3aMHBIM
PacIIoIOKEHUEM ITPSIMBIX M TLIOCKOCTH

72

HOBTOpeHI/IeI CKpCIMBAOIMECA IIPAMBIC,
nmapauICJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTOIpaHHUKaX

73

[Tapa mapannenbHbIX IIIOCKOCTEN Ha
CKPELMBAIOIIMXCS IPSIMBIX, PACCTOSIHUE
MEX]Ty CKPEIMBAIOUIMUCS TPSIMBIMU B
MPOCTHIX CUTYaLIUSIX

74

PaccrosiHEE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHue OT IMPSIMOM JI0 TUTOCKOCTH

75

Brruuncnenue paccTossHUNA MEXITY
CKPEIMBAIOIIMMHUCS TPSIMBIMU C
MTOMOIIBIO MEPIEHIUKYISIPHOMN MIOCKOCTH

76

TpéxrpanHbIi yrosa, HEpaBEeHCTBA IS
TpexrpaHHbIX yriioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB ISl
TPEXTPAHHOTO yIJia

77

DJIeMEHTHI CPepUIECKON TEOMETPHUU:
reo/Ie3nYecKre JTMHUU Ha 3eMIle

78

KonTponsHas padota "Yrisl u
paccrosHuA"

79

Cucremartuzauus 3HaHui "MHOTOrpaHHHUK
U €ro 3JeMEeHTHI"

80

IInpamua. Buasl nupamun. [Ipasunsaas
nupamMuaa




IIpusma. IIpsimMast ¥ HaKIIOHHAS IPU3MBL.

81 1
[IpaBunbHas mpusmMa

82 [Ipsmoni mapaienenumnen, 1
MPSIMOYTOJIBHBIN TapajuieNenumnen, Kyo

83 Beimmykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Beimmykibsie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBunpHble U MOTyIpaBUIIbHBIE 1
MHOTOTPaHHUKA

85 KonTponbnas padora "MHororpanHuku" 1

86 [TonsiTHE BEeKTOpa Ha MIIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 PasHOCTB BEKTOPOB 1

89 [TpaBuno napannenenunena 1

90 YMHOK€EHNE BEKTOpa Ha YHACIIO 1
Paznoxxenue Bekropa o 0asucy Tpéx

91 BEKTOPOB, HE JIKAIMX B OJHON 1
MJIOCKOCTH

92 CxanspHoe MpOou3BEICHNE 1

93 Beruncnenue yrina Mexay BEeKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocreiinme 3amaun ¢ BEKTOpaMHu 1

95 [pocreiinme 3a1a4u ¢ BEKTOpaMu 1

96 [Ipocreiinme 3a1aun ¢ BEKTOpamMu 1

97 [pocreiiime 3a1aun ¢ BEKTOpaMH 1

98 O0600meHNe U cuCTeMaTH3aIUs 3HAHU I 1




99 O0o00meHne 1 cucTeMaTH3aIus 3SHaHU I 1
100 HroroBast KOHTposbHast paboTa 1
101 HroroBast koHTpoJibHAs paboTa 1
102 O0o00ImeHre 1 cucTeMaTH3aInsl 3SHAaHU I 1
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME




11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
Jdara ¢ posbie
Nen/m | Tema ypoka Kontpoabnbie | Ipakruueckue
Bcero u3yueHusi | oOpa3oBaTeJibHbIE
padoThI padoThl
pecypchbl
1 IloBTOpenue Tems! "KoopanHaTsl BeKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
5 IloBTOpenue Temsl "CxansipHoe 1
MPOU3BEAECHUE BEKTOPOB"
3 IloBTOpeHue Temsbl "Boruniciienue yria 1
MeXJly BEKTOpaMH B IPOCTpaHCTBE"
4 IloBTOpEeHUE TeMBI "YpaBHEHHE MIPSAMOH, 1
MPOXOJAIIEH Yyepe3 JBE TOUKH"
5 VYpaBHEHUE IIIOCKOCTH, HOPMaJIb, 1
YpaBHEHHE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KaX
7 Bekroprnoe npousBenenue 1
8 JIuHelinble HEpaBEHCTBA, TMHEHHOE 1
MporpaMMUpOBaHue
9 JIuHeliHbIEe HEPABEHCTBA, JINHEMHOE 1
MIpOorpaMMHUpOBaHuE
10 Ananutuyeckue MeTofpbl pacuéra yria 1
MEX]y MPSIMBIMH B MHOTOTPaHHHKAX
11 AHaJIUTUYECKUE METO/BI pacyéTa yria 1
MEX]y TUIOCKOCTSIMM B MHOTOIPaHHHUKAaX
12 ®dopMyna pacCTOSHUS OT TOUKU J10 1




IJIOCKOCTHU B KOOpJAUHATAX

Haxoxxnenue pacCTosHUN OT TOYKH 10

13 MIJIOCKOCTH B KyOe

14 Haxoxxnenue pacCTOAHUN OT TOYKH 10
IJIOCKOCTH B MPAaBUJIbHON NMUpaMUe

15 KonTponbHas pabota "AHaIMTHYECKAS
reometpus"

16 CedeHMst MHOTOTPAaHHUKOB: CTaHJapTHBIE
MHOTOIPAaHHUKU

17 CedeHUst MHOTOTPaHHUKOB: METOJL CJIEI0B
CeveHMst MHOTOTPAaHHUKOB: CTaHJapTHBIE

18 TJIOCKOCTH, TIEPEeCeUCHUSI MIPSIMBIX
IIJIOCKOCTEN

19 [NapannenbHBIE IPSMBIE M TUIOCKOCTH
napasuieNbHbIe CeUeHUs

20 [NapamnensHbIE IPSMBIE U TUIOCKOCTH
pacyéT OTHOLIEHU I
[NapannenbHbIE MPSMBIE U TUIOCKOCTH

21 YITIbl MEXKY CKPELIMBAIOIMHUCS
IPSIMBIMU
[lepnenauKymsipHbIe MPsSMbBIE U

99 MJIOCKOCTH: CTaHJapTHBIE Mapbl
MEPIICH TUKYISPHBIX TIIOCKOCTEH 1
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
[lepnieHAuKyISIpHBIC TIPSMBIE U

23 IJIOCKOCTH: TeopeMa 0 Tpex
HIePIIEeH TUKYIsApax

24 IleprieH TuKyIsIpHBIE NTPSAMBIE U




IIJIOCKOCTH: BBIYMUCICHUA AJIUH B
MHOT'OI'paHHHUKax

25

[loBTOpeHue: miomaIu
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIS
TIOIAIeH, COOOpaKEHUS TTO100H S

26

[ToBTOpEHME: TLIIOIAAN
MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIS
MJIOMIRACH, COOOpakeHHs MOJ00us

27

[ToBTOpEHME: TIIOIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIbI IS
TIOIIAIeH, COOOpaKEHHS TTOI00M S

28

[Inompaan ceyeHuit MHOTOIPaHHHUKOB:
IUIOLIAIM TTOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaXKESHUS 0100 ST

29

[Tnomaan cevyeHnit MHOTOTPAaHHUKOB:
IUIOLIAJIM TTOBEPXHOCTEN, pa3pe3aHus Ha
4acTu, COOOpaxeHUs Mo100u st

30

KonTponbsnas padora "TloBTopenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O0BEM Tena. O0BeM MTPSAMOYTOJIBHOTO
napasuieNnenuena

32

3amaun 00 yIBOGHHU KyOa, O KBaJpaType
Ky0a; O TPUCEKIUU yria

33

CrepeoMeTpryecKre 3a1a4u, CBsI3aHHBIE C
00BEMOM TPSMOYTOJIEHOTO
napaiesenumnesaa

34

IIpuknanHsle 3aa4n, CBS3aHHBIE C




BBIYHMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuielenuneaa

35 O06BEM NpsAMOIT TPU3MBI

36 CrepeomeTpriecKue 3a/1a4u, CBSI3aHHbIE C
BBIUHCIICHHEM 00BEMOB TIPSIMOM MTPU3MBI

37 [Ipuknanuble 3a7a4u, CBSI3aHHBIE C
00BEMOM TIPSMOI TPU3MBI
Brrunciienue 00EMOB Tell ¢ TTOMOIIBIO

38 onpenenéHHoro nurerpaiga. OosEmM
HAKIIOHHOM IIPU3MBbI
Brrunciienrue 00bEMOB TE C ITOMOIIIBIO

39 onpenenéunoro uHTerpana. OosEm
MUPaMUIBI

40 ®opmyna o6bEMa nupaMusl. OTHOLICHUE
00BEMOB MUPAMU/I C OOIIUM YTIIOM

a1 ®opmyna o6bEMa nupaMusl. OTHOLICHUE
00BEMOB MTUPAMHKJI C OOIIMM YITIOM

42 CrepeoMeTpHuyecKue 3a/1a4M, CBSI3aHHBIE C
00bEMaMu HaKIIOHHOMW MTPU3MBI

43 CtepeoMeTpHYeCKHE 3a/1a9H, CBSI3aHHBIE C
00BEMaMU MUPAMUIBI
[Tpuknanueie 3agaun mo Teme "OObEMBI

44 Ten", CBsI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Npuxnagnasie 3ama4yn mo Teme "OO0bEMBI
Ten", CBSI3aHHBIC C 0OBEMOM MU PAMUJIBI

46 [Mpumenenune o6bEMOB. Brruncnenue

pacCTodAHUA OO0 IMIIOCKOCTH




KontponbsHas padora "O0nEM

47 |
MHOTOTPaHHHKA
[unuHapuyeckas MOBEPXHOCTD,

48 oOpa3yronme MUIUHIPUIECKON
MTOBEPXHOCTH

49 Humunaap. [psmoit kpyroBoil HUIUHAP.
[Tnomank MOBEPXHOCTH LHUIUHAPA

50 Konunueckas moBepXxHOCTh, 00pa3yrolme
KOHUYECKO# moBepxHocTH. Konyc

51 Ceuenne KOHyca TIIOCKOCTHIO,
MapaJiyieNIbHOM IITOCKOCTH OCHOBAHMS

59 Yceuénnnlii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOW MOBEPXHOCTH U
MOJTHOW TTOBEPXHOCTH KOHYCA

54 [Tnomaas 6GOKOBOM MOBEPXHOCTH U
MOJIHOM TOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKHE 331a4K Ha

55 JIOKA3aTEJIbCTBO M BBHIUMCIICHUE,
MTOCTPOCHUEM CEUCHUH ITUITUHIPA, KOHYCA
CrepeoMeTpHuyecKue 3a/1a9l Ha

56 JIOKa3aTeILCTBO U BBIUKCIIEHUE,
MOCTPOCHUEM CEUCHUH ITUITNH]IPa, KOHYCa

57 [puxnagHble 3a1a4n, CBSI3aHHBIE C
UATUHIPOM

58 [puknaaHbie 3a1a4u, CBSI3aHHBIE C
IAITUHIPOM

59 Cdepa u map




60

[lepeceuenue chepbl U mapa ¢
mIockocThio. Kacanwue mapa u chepbl
MJIOCKOCTRIO. But n m300paxkeHue mapa

61

Ilepeceuenue cdepsl U mapa ¢
mockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Buj 1 nzo0paxkeHue mapa

62

VYpaBHenue chepsl. [Inomane cheps! u eé
yacTen

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuyeckue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHUC,
CBSI3aHHBIC CO CQEePOid U IIAPOM,
MTOCTPOCHUEM MX CEUECHUH MIOCKOCTHIO

65

CrepeoMeTpHyecKre 3aa4n Ha
JI0Ka3aTeIbCTBO W BBIYHMCIICHHUE,
CBSI3aHHBIE CO CQepoii U IIApOM,
MOCTPOCHHUEM HX CEUYCHUH MIIOCKOCTHIO

66

[puknagubie 3a1auu, CBI3aHHBIE CO
cdepoit u mapom

67

[loBTOpEHUE: OKPYXKHOCTh Ha INIOCKOCTH,
BBIUMCIICHHS B OKPY)KHOCTH, CTaH/IapTHHIS
mogoous

68

Paznuunsie KOM6I/IHaHI/II/I TCJI BpalliCHUA U
MHOTOIpaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpalieHus"

70

3anaun o teme '"Tena v MOBEPXHOCTH
BpalieHus"




71

KonTponbhas padora "Tena u
MOBEPXHOCTH BpallieHU"

72

O6bém nunuuapa. Teopema 00 00bEMe
HPSIMOTO [UJIMHAPA

73

Brrunciienne 00bEMOB TEI € ITOMOIIBIO
onpenenéHHoro nuterpana. OosEmM
KOHYyca

74

IInomaayn OOKOBOM U MOJIHOM
MOBEPXHOCTU KOHYCA

75

CrepeomeTpriecKue 3a/1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM O0BEMOB ITUIIMH]IPA,
KOHYcCa

76

[Npuxnaausie 3anaun mo TeMe "OO0BEMBI U
IUIOLIAJIM TTIOBEpXHOCTEH Ten"

77

OO0BEM mapa ¥ MIAPOBOTO CEKTOpA.
Teopema 06 00béMme mmapa. [Tnomans
cdeprr. CTepeoMeTpruyeckue 3a1au,
CBA3aHHBIC C BBIYHMCIICHUCM O6’béMOB
mapa, mapoBOro CErMEHTa M IIAPOBOTO
CeKTopa
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[Tpuknanueie 3agaun mo Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1IAapa U
moRabi0 chepbl. COOTHOLICHUS MEXKITY
IJIOLIAJIIMA TTOBEPXHOCTEH 1 00bEMaMH
MOIOOHBIX TEN
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[TonoGOHbIE TENa B MPOCTPAHCTRE.
N3menenune 06bEMa mpu mo00uH.
CrepeomeTpHuuecKre 3a/1a4H, CBA3aHHBIE C




BBEIUHCIIEHUEM 00BEMOB TeJI U ILJIOLAAEH
MOBEPXHOCTEH

80

KonTponbshas padora "Thiomaau
MTOBEPXHOCTH U OOBEMBI KPYIJIbIX Tem"
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JIBu>xenus mpocTpancTBa. OToOpaxeHusl.
JIBrxeHUs v paBeHCTBO duryp. Ooume
CBOMCTBA JBUKECHU I

82

Buapl 1BMKeHUI: TapaieIbHbIN
MIEPEHOC, UEHTPAJIbHAS CUMMETPU,
3epKajibHasi CHMMETPUS], IOBOPOT BOKPYT
MPSIMOi
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[Ipeobpazoanus nogodus. [Ipsamas u
chepa Ditnepa
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reOMeTpI/I‘IeCKI/Ie 3a/1a4 Ha IPUMCHCHHUC
JABUKCHUA

85

KonTponwsnas padota "Bekropsr B
npocrpaHcTse"
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O06oo6matomee mopTopenue 11 mousTuit u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allUsI 3HAHU I
"TlapanminenbHOCTh MPAMBIX U MIJIOCKOCTEHN
B NpocTpaHcTBe"
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O06o6matomee moBTopenue 11 monsTHii u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3allMsl 3HAHUM
"Bekropsl B mpoctpancTse"
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O6o6umarommee noropenue 11 nousTuii u
MeTO/0B Kypca reomerpun 10-11




KJIaCCOB, CHCTEMAaTH3all1s 3HAaHUH:
"BexTopbl B nipocTpaHcTBe"

89

O6o6umaromee nosropenue 11 nousruii u
MeTo/0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIHs 3HAHUH
"O6beM MHOTOTpaHHHKA"
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OO6oo6matomee mopTopenue 11 mousTuit u
METO/0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allHsI 3HAHU:
"O0beM MHOrOrpaHHuka'
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O6o6matomee mopTopenue 11 nmonsTuii u
MeTO0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAaHUH
'"TInomaay MOBEPXHOCTH B OOBEMBI
KpYIJIbIX Ten"
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O6oo6maromee mopTopenue 11 nmonsTuii u
MeTO0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIHs 3HAHUH
'"Tnomanu mMoOBEPXHOCTH U OOBEMBI
KpyrJibix ten"
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HtoroBas xoHTpodbpHas paboTa
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Hroropas KOHTPOJIbHAA pa60Ta
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[ToBTOpeHue, 0600IICHNE U
crCcTeMaTH3alus 3HaHU I
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HcTopus pasBUTHS CTEPEOMETPUHN KaK
HayKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN
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Hcropust pa3BUTHS CTEPEOMETPUHN KaK
HayKu U €€ pOoJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUU
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Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopust pa3BUTHS CTEPEOMETPUHU KAK
HAyKd " €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUHN KaK
HayKu U €€ pojib B pPa3BUTUU
COBPEMEHHBIX HH)KECHEPHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUU
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HcTopust pa3BUTHS CTEPEOMETPUH KAK
HAyKH U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopust pa3BUTHS CTEPEOMETPUHU KaAK
HAyKd U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX U
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

Maremaruka: ajredpa M Hayajia MaTeMaTHYECKOTO aHaIn3a, FEOMETPUSL.
['eomerpus, 10-11 knaccesl/ byty3os B.®., [Ipacosios B.B. noa penakuueit
CanmoBauuero B.A., AkimonepHoe o6miectBo «M3narensctBo «IlpocBemenune

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

MaremaTtuka: anreOpa ¥ Hadajla MaTEeMarTMYE€CKOro aHaJM3a, FeOMEeTpHsL.
['eomerpus, 10-11 xmaces/byty3os B.®., IIpaconos B.B. nox penaxiueit
CazoBHHYETO B.A., AKIIMOHEpHOE 0011eCTBO «3narenscTBO
«IIpocBemenue»

['eomerpus. Junaktnyeckue marepuaisl 10 kimacec. Asrop: byry3zos B.®.,
IIpacosios B.B., Akimoneproe o6uiectBo «M3narensctBo «IIpocBemenue»
['eomerpus. Meroauueckue pekoMeHaanumu k YMK «['eomerpus 10-11
kiacce. ABTop: byry3oB B.®., IIpaconos B.B., AkironepHoe o0111ecTBO
«3narenpctBO «IIpocBeiieHue)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH

UHTEPHET

1.
2.

3.

Poccuiickas anekTponHas mkoJia https://resh.edu.ru
DiekTpoHHass OHOIMOTEKAa YYEOHMKOB M METOAMYECKMX MaTepHajoB
http://window.edu.ru/

Marepuansl o matremMaruke B EquHo# Kosmekuy 1mudpoBbIx
o0Opa3oBarenbHbIX pecypcos https://math.ru/



https://resh.edu.ru/
http://window.edu.ru/
https://math.ru/

		2023-11-04T19:33:38+0300
	Директор МБОУ СОШ №42 г.Шахты Н.И.Желтова




