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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus ABIIETCS OHUM U3 6A30BBIX KYPCOB Ha YPOBHE CPEAHETr0 001Iero 00pa3oBaHus, TaK Kak
o0ecrieunBaeT BOZMOKHOCTh U3YUEHUs JUCIMILIUH €CTECTBEHHO-HAYYHON HANpaBIEHHOCTH U MPEIMETOB
ryMaHuTapHoro mukma. IlockonbKy Jorudeckoe MblIUieHHE, (opMHUpyeMoe TMpU  HU3YUYCHHH
00y4aroIMMUCS TOHATUIHBIX OCHOB T'€OMETPUH, IPH JOKA3aTEIbCTBE TEOPEM U IOCTPOCHUM LEMOYKU
JIOTUYECKUX YTBEPKIACHUM MpU PEIICHUM I'€OMETPUUYECKMX 3a]1ad, YMEHHUE BBIIBUraThb U ONPOBEPraTh
TUIIOTE3bl HEMOCPEJICTBEHHO MCHOJB3YIOTCS IPU PEIICHHM 3a]ad €CTECTBEHHO-HAy4YHOrO IMKJIA, B
YaCTHOCTH (PU3MYECKUX 3a]1ay.

Ilenb ocBoeHMs IporpaMmel yueOHOro Kypca «l'eomerpusi» Ha yriyOaE€HHOM ypOBHE — pa3BUTHE
WH/IMBUIYAIBHBIX CIIOCOOHOCTEH OOy4YarommMxcsi MpPH M3YYEHUH TEOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHoi obnactu «MaTtemaruka U HHQOpMaTHKay yepe3 oOecreuyeHue BOZMOKHOCTH MPHOOPETEeHUs
U UCIOJIb30BaHUs Ooliee TTyOOKHUX T€OMETPUUYECKUX 3HAHUM U JACHCTBHM, crien(UYHBIX T€OMETPUU, U
HEOOXOJUMBIX ISl YCHEIIHOTO MPO(hecCHOHAIBHOTO 00pa30BaHMA, CBA3aHHOTO C HCIOJIb30BAHUEM
MaTeMaTHUKH.

[IpropUTEeTHBIME 3aJayaMyd Kypca TE€OMETpUU Ha YriIyOJEHHOM YpOBHE, PACHIUPSIONIMMH U
YCUJIMBAIOIIMMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:

pacmmpeHue MpeACTaBICHUS O TEOMETPHHM KaK YacTH MHPOBOW KYIbTYPHl U (OPMHpPOBAHHE
OCO3HAHHUS B3aMMOCBSA3H F'€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHUE MPECTABICHHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHIINX MaTeMaTHYECKUX
MOJEJIAX, MO3BOJISIIOLIMX ONUCHIBATh M H3y4yaTh pa3HbIE SIBICHUS OKpPYXAlOLIEro MuUpa, 3HaHUE
NOHSATUIHOTO amnmapara 1o paszaeny «CrepeoMeTpus» yaeOHOTo Kypca TeOMETPHH;

(dbopMUpOBaHHE YMEHUS BJIAJIETh OCHOBHBIMH IMOHSTHSIMH O HMPOCTPAHCTBEHHBIX (QUIypax U HX
OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM, (OpMYI U YMEHHE UX IPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMBI
Y HaXOJIUTh HECTaHJApTHBIE CIIOCOOBI pelIeH s 3a/1a4;

(dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepPTeXkax, MOJIENAX U B pealbHOM MUPE MHOTOTPaHHUKHU
U TeJla BpallleHUsl, KOHCTPYHPOBATh FEOMETPUUECKHE MOJIEIH;

¢bopMUpOBaHHE TIOHMMaHHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTO TIOCTPOEHHUS MaTeMaTH4YeCKHX
TeopHii, GopMUpPOBaHNE TOHUMAHHUS POJIM AKCMOMATUKH MTPU IPOBEAECHUH PaCCyKICHUH;

(dopMHpOBaHUE YMEHHS BIIAJeTh METOJAMHU JIOKa3aTeNIbCTB U aJTOPUTMOB DELICHUs, YMEHUS HX
IPUMEHSTh, IPOBOJUTH JOKA3aTEJIbHBIE PACCYKIEHHUS B XOJI€ PELLIEHUS] CTEPEOMETPUUECKUX 3a]1a4 1 3a]1a4
C MPaKTUYECKUM coJiep:kaHueM, (OpPMUPOBAHUE NPEACTABIECHUS O HEOOXOIUMOCTU JT0KA3aTeNbCTB MpHU
00OCHOBaHMM MAaTEeMAaTUYECKUX YTBEPXKICHUH M POJM AKCUOMATHUKU B TPOBEICHUM JI€AYKTHUBHBIX
pacCyKIeHUN;

pa3BUTHE U COBEPILIEHCTBOBAHNE MHTEIIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHHMM, KPUTUYHOCTU MBIIUIEHUS, HWHTEpeca K
W3YYEHHUIO TEOMETPUH;

¢dopmupoBaHue (HyHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW I'€OMETPHH: YMEHHUs paclio3HaBaTh
IPOSIBIEHUS] TE€OMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX
CUTyallusiX M TPU U3YYEHUU JPYTrUX YUeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEHN, MOJEINPOBAHNUSA pEAIbHBIX CUTYyallUi, HCCIIEIOBAaHUS IIOCTPOECHHBIX MOJENEH,
MHTEPIPETALUN MTOJYUYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMHU COJIepKaTeIbHBIMA JUHUSAMH y4eOHoro kypca «['eomerpusi» B 10-11 kiaccax
aBisitoTcs: «lIpsiMble M TIIOCKOCTH B TPOCTpPaHCTBE», «MHOrorpaHHukn», «Tena Bpamenus», «Bekropsl n
KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBE.

ChopmynmupoBannoe Bo DPI'OC COO T1peboBaHME «yMETh ONEPHUPOBATH TMOHATHSIMUY,
peIeBaHTHBIMU T€OMETPUU Ha yriayO0ia€éHHOM ypoBHe oOydeHus B 10—11 kmaccax, OTHOCHTCS KO BCEM
COJIepKaTeNIbHBIM JIMHUAM Y4eOHOTO Kypca, a GopMHUpOBaHUE JIOTMUECKUX YMEHUN pacrlpesensercs He



TOJNBKO TIO COJEpKATENbHBIM JIMHUSAM, HO W 10 rojaMm oOydeHus. CojepkaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE IPEIMETHBIM pe3yiabTaraM ocBoeHuss dDenepanbHoil  paboueil  mporpamwsl,
pacrpefei€HHBIM 10 rojiaM O0y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
MPUHIIMIIAAIBHBIM BOMpOcaM o0ydaromyecs oopamagiuch HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BAaTh
OBJIAJICHUE TEOMETPUUYECKUMHU IMOHATUSIMHU M HABBIKAMU IIOCJIEIOBATEIbHO M IIOCTYNATEIbHO, C
coONIOZCHUEM IMpPUHIMIA IPEEMCTBEHHOCTH, a HOBbIE 3HaHMS BKJIOYaTb B OOIIYI0 CHUCTEMY
FEOMETPUUECKUX TMPEJCTaBICHUM OO0yJarommxcs, pacmupsiss U yrayomsss e€, oOpa3ys MpouHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3matb ycnoBus ans  guddepeHnHanud  OOy4YEeHHs, IOCTPOCHHUS  WHAWBUAYAIbHBIX
00pa3oBaTeNbHBIX HPOTpaMM, OOeCHeuuTh YriIyOJEHHOE H3yYeHHE TE€OMETPUM KaK COCTaBIIAIOLICH
yuebHoro npeamera «MareMaTukay;

MOJATOTOBUTH O0YYaIOMIMXCS K MPOJOJKEHUIO U3yYEHUs] MAaTEeMaTUKH ¢ y4€TOM BbIOOpa Oymyrieit
npodeccuu, odecrieunBas MPEeMCTBEHHOCTh MKy OOITUM ¥ MPOQEeCCHOHATBHBIM 00pa30BaHHUEM.

Ha m3yuenne yuebnoro xypca «l'eomeTpusi» Ha yriyonaéHHoMm ypoBHe oTBomutcs 204 waca: B 10
kiacce — 102 yaca (3 yaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HE/IEIO).



COJEPXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUS CTepeoMeTpuu. Touka, MpsiMasi, IUIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
AKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIMECs, IapaluIebHbIE U
CKpCIIUMBAOIINUECA TIPSAMBIC. HpI/I3HaKI/I CKpPCIIUBAOIINUXCA IIPAMBIX. HapaJIJIGJIBHOCTB nNpsAMbIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MapaUICNIbHbIC MPSAMBbIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX IPIMBIX,
napauieIbHOCTh MPSAMOM M TUIocKOCTH. [lapannenbHoe U LeHTpadbHOE MPOSKTHUPOBAHUE, N300paKeHNe
¢uryp. OcHOBHBIE CBOICTBa MapajuielbHOrO MpoeKTupoBaHus. M3o0paxkeHue ¢Guryp B mnapajieibHON
IMPOCKIHH. VYraer ¢ COHAIlpaBJICHHBIMU CTOPOHAMH, VYIrojJd MCKAY HOpsAMbIMU B IMPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEM: TapajulesibHbIE IUIOCKOCTH, CBOWCTBA MApasUICNbHBIX IUIOCKOCTEM.
[Tpocreiimue npocTpaHCTBeHHbIE (UTYPHl Ha IJIOCKOCTH: TETpadp, Napajulefienumnes, MOCTPOCHHE
CEUYCHUH.

IlepneHquKyISIPHOCTD NPSIMOU U IIJIOCKOCTH: IEPIIEHAUKYJISIPHBIE TPSIMBIE B IPOCTPAHCTBE, IIPSMbIE
napajiCJIbHbIC U NCPICHAUKYIIAPHBIC K IIJIOCKOCTHU, IPU3HAK INCPIICHAUKYIAPHOCTHU HpﬂMOfI " IINIOCKOCTH,
TeopeMa O IpsIMOIl NEePIEeHIUKYISAPHON mIockocTu. OpToroHaibHOE IpoeKTUpoBanue. [leprnenaukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 0 IJIOCKOCTH, MPOEKUUs
¢urypsl Ha IIOCKOCTh. [lepHeHAMKYISIPHOCTh IUIOCKOCTEH: NpHU3HAK MEPHEHAUKYISIPHOCTH JABYX
mockocrei. Teopema 0 TPEX NepreHIUKYIIIpax.

VYrisl B IPOCTPAHCTBE: Yroyl MEXAY MPSMON M IUIOCKOCTBIO, ABYTPAHHBIN yroJi, JIMHEWUHBIA YroJl
JIBYTpaHHOrO yria. TpéXrpaHHblid 1 MHOTOrpaHHbIE YIJibl. CBOMCTBA INIOCKUX YIJIOB MHOTOTPAHHOTI'O YIJIA.
CBolicTBa IUIOCKHMX U JABYI'PAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YIJa.

MHuororpanHuKu

Bunabl MHOrOrpaHHUKOB, pa3BEPTKA MHOTorpaHHuka. [lpusma: N-yronpHas npusma, npsMas u
HAKJIOHHAas NpU3Mbl, OOKOBas M TMOJHAs IMOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYroiabHBIN
napajuiesenunes] u ero cBoiictra. Kparuaiiime myTu Ha MOBEpXHOCTH MHOTOTpaHHUKa. Teopema Ditnepa.
[TpoctpancTBenHas Teopema Iludaropa. Ilupamunga: N-yronbHas nupamujaa, IpaBUIbHAS U yCEUEHHAS
nupamuiel. CBoiicTBa pébep M OOKOBBIX IpaHel MpaBUIbLHON MupamMuabl. [IpaBuIIbHBIE MHOTOTPaHHUKH:
IMpaBUJIbHAsA IpuU3Ma W IpPaBUJIbHAA HHpaMHAad, IpaBUJIbHAasA TPEYyroJibHad IMUpaMuJa U HpaBI/IJ'II)HHﬁ
TeTpas’p, kyo. [IpencraBieHue o mpaBUIbLHBIX MHOTOIPAHHUKAX: OKTa3p, JOJAEKa’AP U UKOCASIP.

Bbruncnenue 51€MEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans ©OoKoBOit
MOBEPXHOCTH W TIOJIHOM TOBEPXHOCTH TPSIMON TMPHU3MBI, IUIOMIAAh OCHOBaHWM, Teopema O OOKOBOMU
MOBEPXHOCTH MPsMO# pu3Mbl. [1no1manes 60K0BOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHON MTUPAMUJIBI,
TeopeMa O IUIOMAAN YCEeUYEHHON TUPaMUIBI.

CI/IMMeTpI/IH B ITPOCTPAHCTBCE. OJeMEeHTHI CUMMCTPUHU IIPABUJIIBHBIX MHOT'OI'PDAHHUKOB. CI/IMMeTpI/ISI B
MpaBUIBHOM MHOTOIPAHHHUKE: CHUMMETpUsl Mapajulelieluela, CUMMETPUsS MPABWIbHBIX MPHU3M,
CUMMETpHUS MPABUILHON MTUPAMUIBI.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

[lonsAiTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPBI
KOJUIMHCAPHBIC, COHAIIPABJICHHBIC W IMPOTHUBOIIOJIOKHO HAIPABJICHHBIC BCKTOPHI. PasencTBo BCKTOPOB.
I[eﬁCTBHH C BCKTOpaMu: CIOXKCHUC U BBIYUTAHHUC BCKTOPOB, CyMMa HCCKOJIbKUX BCKTOPOB, YMHOXCHUC
BEKTOpa Ha yuciio. CBOMCTBA ClI0KEHUsI BEKTOpOB. CBOMCTBA YMHOKEHHUS BEKTOpa Ha yucio. [lonstue
KOMILUTaHapHble BeKTOpbl. [Ipm3Hak komiaHapHocTH TpE€X BekTopoB. [IpaBuio mnapamienenumnena.
TeopeMa O pa3lOKEHUUM BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpsMoyronbHas cucrema



KoopauHart B mnpocTtpaHcTBe. Koopaunatel BekTopa. CBA3b MEXAY KOOpAMHATaMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJI MeXAy BekTopaMu. CKaJIIpHOE ITPOU3BENEHNE BEKTOPOB.
11 KJIACC

Tesa BpameHus

[ToHsITHS: MWIMHAPUYECKAsT TOBEPXHOCTh, KOHUYECKAsl TTIOBEPXHOCTh, CepruecKas MOBEPXHOCTD,
oOpa3yromme moBepxHocTeil. Tema BpameHws: UWIMHAP, KOHYC, YCEYEHHBIM KOHYyC, cdepa, map.
B3aumnoe pacnonoxeHue cdepbl U IIIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe. M3obpaxenue Ten
BpallleHus Ha MIIocKocTU. Pa3BépTka nmummHapa u konyca. CummeTpus chepsl U mapa.

O0béM. OcHOBHBIE CBOKICTBA 00BbEMOB Te. Teopema 00 00BEME TPSIMOYTOIBHOTO Mapalljiesienuneaa
u cnenctBus u3 He€. OO0BEM MPSIMON U HAKIIOHHOM MPU3MBI, IIMIIMHIPA, TUPaAMUIBI U KoHyca. O0BEM mapa
U I11apOBOT0 CETMEHTA.

KomOunanmu Ten BparieHusi 1 MHOTOrpaHHUKOB. [Ipu3ma, BiucanHas B UJIKWHAP, OMUCAHHASI OKOJIO
mwHpa. [lepecedenne cdephl U mapa ¢ miockocteto. Kacanue mapa u cdepsl miockocteio. [lonsaTue
MHOTOTPaHHHKA, OITUCAHHOTO OKOJIO chepsl, chepbl, BHUCAHHONW B MHOTOTPAHHHK HITH TEJIO BPAIICHHSI.

[Tnomane MOBEpXHOCTH IMJIMHPA, KOHYCA, IJI01aab chepsl u e€ yacteil. [logoGue B mpocTpaHCTBe.
OtHomenne 00BEMOB, mIOmAneil moBepxHOCTeH momoOHbIX ¢uryp. IIpeoOpazoBanue mnomo0us,
roMoTeTHsl. Pemenue 3a1a4 Ha MII0CKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUYCCKUX METOJIOB.

[TocTpoeHne cedeHWid MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEYCHUS IWIMHApA (TapauiebHO H
NEPIEeHIUKYIIPHO OCH), CEYeHHs KOHYca (MapaielbHble OCHOBAHUIO U MPOXOAIIUE Yepe3 BEPIIHUHY),
CCUEHHUs Iapa, METOAbl MOCTPOSHUSI CEUCHMI: METOJ CJIEJ0B, METOJ] BHYTPEHHETrO MPOEKTUPOBAHMS,
METO/T TIEPEHOCA CeKYIICH IMTOCKOCTH.

BekTopbl M KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopsl B mpocTpancTBe. Onepanuu Haja BeKTopamu. BekTropHoe ymMHOKeHue BeKTopoB. CBolicTBa
BEKTOPHOTO yYMHOXeHHs. [IpsMoyronbHas cucrtema KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
Paznoxxenne Bektopa 1o 6aszucy. KoopimHATHO-BEKTOPHBINA METO] TIPH PEIICHUH TeOMETPUICCKHX 3a7ad.

JIBU:KEeHHS B TPOCTPAHCTBE

JBuxenust mpoctpancTBa. Otobpaxkenus. [IBuxkeHus u paBeHCTBO Quryp. OOmue cBoiicTBa
JBUKEHHUH. BUbl NIBIKEHUI: TapallleNbHbII EPEHOC, IIEHTpaTbHasi CHMMETPHS, 3€pKallbHas CAMMETPHS,
oBOpOT BOKpYT npsiMoil. [IpeoOpasoBanust mogobus. [Ipsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJTYBJIEHHBIV YPOBEHB) HA YPOBHE CPEJITHET'O
OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIUHM OOYYaIOIIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHMCKOTO OOIIecTBa, IPEACTABICHHE O MAaTeMAaTHYeCKHMX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABICHUH, TPOIEAYP TPAXkKIaHCKOTO 001IecTBa (BEIOOPHI, OIIPOCHI K APYTOE), YMEHUE
B3aMMOJICHICTBOBATH C COLMATHLHBIMA HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIUSIMU ¥ Ha3HAUCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(OpPMUPOBAHHOCTh POCCHUICKON TpakIaHCKOH HWIACHTUYHOCTH, YBAXKEHUS K MPOUUIOMY U
HACTOAILLIEMY POCCUMCKOM MaTEMAaTHKH, LEHHOCTHOE OTHOUIEHHE K JOCTHKEHHSM POCCUICKHUX
MaTeMaTUKOB M POCCHUUCKOM MATEMaTUYECKOM IIKOJbI, MCIOJIb30BAaHUE 3TUX JIOCTHKEHUN B JIPYTHX
HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JyXOBHBIX IICHHOCTEH pPOCCHIICKOTO Hapoja, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JOCTH)KCHUN HAyKu U
JESTENIbHOCTBIO Y4EHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy1yIIEero;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIIOYas O3CTETUKY MaTeMaTHYEeCKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUIEHUH, PaCCYKICHHH, BOCIPUUMUYUBOCTh K MAaTEMAaTUYECKUM aCMEeKTaM Pa3InYHBIX
BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(OpMHUPOBAHHOCTh YMEHHUS MPHUMEHITh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax 3J0pOBOTO U
Oe3zomacHOTO OOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, pEryisipHas (u3nueckas akTUBHOCTb), (pusmueckoe
COBEPILIECHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AESATENBHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUS, HWHTEpPEC K pas3audHbiM cdepam
PO EeCCHOHAIBHON eATEHFHOCTH, CBI3aHHBIM C MAaTEMAaTUKOW U €€ MPUIIOKEHUSIMU, YMEHHUE COBEPIIIaTh
OCO3HAHHBII BBIOOp OynyIiei mpodeccuu 1 peaaTn30BbIBaATh COOCTBEHHBIE )KU3HEHHBIE TINIaHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHM BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUHN MTPAKTUUYECKUX 3aJ1a4 MAaTEMaTHIECKON HAIIPaBICHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(OPMUPOBAHHOCTH IKOJIIOTUYECKON KYIbTYphl, TOHUMAHUE BIHSHHS COLUATHHO-IKOHOMHUYECKUX
MPOIIECCOB HA COCTOSHHE NPUPOTHOM U COIMAIBLHON Cpelbl, OCO3HAaHWE TJO00ATBHOTO XapakTepa
9KOJIOTUYECKHX MPOOJIeM, OpUEHTANMsI HAa IPUMEHEHHUE MaTEMaTHYECKUX 3HAHUU ISl PEIIeHUs 3a7a4 B
00J1aCTH OKpPYXAIOMIEH Cpelbl, TJIAHUPOBAHUE TOCTYIKOB M OIEHKH WX BO3MOXKHBIX IMOCIEACTBUUN IS
OKpY>Kalolllel Cpebl;

8) neHHOCTH HAYYHOI0 O3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIIECTBEHHOM MPAKTUKH, IOHUMaHHE MaTEMaTHIECKON HayKH KakK chephl UEITOBEUECCKOM ACSITEIIBHOCTH,
ATanoB €€ pa3BUTHS U 3HAUYMMOCTHU MJIsi PA3BUTHUSA LMBWIM3AIMHU, OBIAJCHHUE SI3bIKOM MaTeMaTHUKU U
MaTEMaTUYeCKOU KyJIbTYpPOU KaK CPEICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO 1€ TEbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISIBJISITH M XQpaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB, MOHSTHH,
OTHOIICHUN MEXAY MOHITHIMHE, GOPMYITHPOBATH ONPEACIICHUS TOHITHI, yCTAHABIUBATh CYIIECTBEHHBIN
pU3HAK KJIaCCU(PUKAIUU, OCHOBAHUS JIJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTIO aHAIIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH U  IPEOOpPa3OBbIBaTh  CYXKICHHUSA: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEYHS B (haKTax, JaHHBIX,
HAOMIONIEHUSAX M YTBEPXKACHUSX, IMpeajaraTb KpUTEPUHM JMJIsS BBIABICHUS 3aKOHOMEPHOCTEH U
NPOTHBOPEUHNL;

JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX UM HMHIYKTUBHBIX
YMO3aKJIIOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEILHO JIOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKIEHUU (TpsIMbIE W OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIUIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBObI;

BEIOMpaATh CIOCOO pelIeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEUICHWS,
BBIOMPATh HanboJIee MOIXOIAIIUN C YYETOM CaMOCTOSATEIBHO BbIICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebCKue AeiCTBHSA:

MCIIOJIb30BATh BOIIPOCHI KaK UCCIIEOBATENLCKII HHCTPYMEHT MO3HaHUs, POPMYITUPOBATH BOIIPOCHI,
(dbuKcupyrolye NpoTHBOpeUne, MpodIeMy, YCTaHABIMBATh UICKOMOE U JIaHHOE, (DOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIJIAHUPOBAHHBIM SKCIEPUMEHT, WCCIEAOBAHUE MO YCTAHOBIIEHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, MPOIecca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbeKTaMu, IBJICHUSMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO  (OPMYJTUPOBATh O0OOIIEHNS W BBIBOJABI IO pPE3yJbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUs, HCCIIEIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh TOTYYEHHBIX pPE3yIbTAaTOB, BBIBOJAOB H
0000I11IEeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIIECCa, a TAKKE BBIIBUTATh MPEANOJOXKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBIISTH Ae(pUIMTH HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETAa Ha BOMPOC U I PEIICHUS
3a/1a4u;

BBIOMPATh MHGOPMAIIHIO U3 UICTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAILIUIO PA3TUIHBIX BUJOB U (DOPM MpeICTaBICHHUS;

CTPYKTYpUpOBaTh HH(OpMAIINIO, TPEACTaBIATh €€ B pasIUYHbIX (opmax, HITIOCTPUPOBATH
rpaduyecku;

OIICHUBATH HAJIEKHOCTh HH(POPMAIIHH 10 CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHMBepcaIbHbIe yueOHbIe AeiicTBUS

O0menue:

BOCHPUHUMATh M (OPMYJIHPOBATH CY)KICHHUS B COOTBETCTBHUHU C YCIOBHSIMHU U IENSMH OOILICHUS,
SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M HHCBMEHHBIX TEKCTaxX, IaBaTh
MOSICHEHHUSI 110 XOJIy PEIICHHUs 3aa4l, KOMMEHTUPOBATh MOJIy4YeHHBIH pe3ysbTar;

B X0Ji¢ 00CY)KJeHHS 337aBaTh BOIPOCHI 110 CYIIECTBY 00CYXKIaeMOM TE€MbI, IPOOJIEMBI, peIacMon
3a7a4M, BBICKAa3bIBaTh WJIEW, HAILCJICHHBIE HAa MOWCK PEIICHHS, COMOCTABIATH CBOM CYXICHHS C



CYXJICHUSMH IPYTUX YYACTHUKOB JTHAIOTa, OOHAPYKUBATh PA3IUYME U CXOJICTBO IMO3HIIHNIA, B KOPPEKTHON
dbopme hopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPEICTaBIATh  PEe3yIbTaThl  PEIICHHWS  3aJlaud, OJKCIIEPHUMEHTA, HCCIICAOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBHICTYIUICHHS C Y4YETOM 3a/a4 IMPE3CHTAlMH U OCOOCHHOCTEH
ayJTUTOPUH.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe T1eiicTBUS

Camoopranu3anus:

COCTaBIIAITh IJIAaH, aJlTOPUTM PEILICHUs 3a7a4uu, BBIOUPATh CIIOCOO pelIeHus! ¢ yUETOM MMEIOLIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUIN C
y4€TOM HOBOUM HH(OPMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIQ/ICTh HABBIKAMH TI03HABATEIBHOW pedrekcun Kak OCO3HAHHs COBEpIIAEMBIX ACUCTBUN H
MBICTTUTCIIEHBIX TPOIIECCOB, WX PE3yJIbTaTOB, BIJIAJCTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJibTaTa pericHusl MaTeMaTHIeCKON 3a/1auH;

MpeIBUIETh TPYTHOCTH, KOTOPbIE MOT'YT BO3HUKHYTD MIPH PEIICHUH 33]]a4l, BHOCUTh KOPPEKTUBHI B
JESITENIbHOCTh Ha OCHOBE HOBBIX 00OCTOSITENILCTB, IAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUEC PE3yJbTaTa LEIH H YCIOBUSAM, OOBSICHATH MPUIMHBI JOCTHKCHUS WJIH
HEJIOCTH)KCHHS PE3YJbTATOB JIEATSIBHOCTH, HAXOUTh OMIHOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTh:

MOHMMATh U KCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON W UHAWBUYaIbHOU PabOTHI MPHU pEIICHUN
y4eOHBIX 3aJ]la4, MPUHUMATH IIeJIb COBMECTHOW JIEATEIIHPHOCTH, TUIAHUPOBATh OPTraHU3alUI0 COBMECTHOM
paboThl, pacpeiensiTh BUABI padOT, TI0TrOBapUBATHCS, 00CYKAATh IPOIIECC U PE3yIbTaT padoThl, 000011aTh
MHEHUSI HECKOJIbKHX JIFOJICH;

y4acTBOBATh B IPYMIOBHIX Gopmax paboTsl (00Cy)AeHHs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMbI» U
WHBIC), BBITIOJHATH CBOKO YacTh PabOTHI M KOOPIUHUPOBATH CBOU JICUCTBUS C IPYTHUMH WICHAMH KOMAaH/IbI,
OIICHUBATh KaYECTBO CBOETO BKJIAa B OOIIHIA IPOAYKT 110 KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH
B3aMMOJICHCTBHSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca o0ydaromuiicss HAyqIuTCs:

e CcBOOOIHO ONEPUPOBATh OCHOBHBIMH TIOHATHSMH CTEPEOMETPHH TPH PEHICHWH 3aaad |
MIPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

® TIPUMEHSTh AKCHOMBI CTEPEOMETPHH U CIICJICTBUS M3 HUX MPH PEIICHIH T€OMETPHUECKUX 3a]1ad;

e kjaccu(UUUpPOBaTh B3aMMHOE pPAcCIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NMPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO OTNEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C YTJIAMH B MTPOCTPAHCTBE: MEXKIY MPSIMBIMU
B TIPOCTPAHCTBE, MEXKTY MPSIMOH H TIIOCKOCTHIO;

e CcBOOOIHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMU C MHOTOTPaHHHKAMU;

e CcBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHMKOB (IpU3Ma, MNHUpPaMUjA,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kiaccu(UIUpPOBATh MHOTOTPAHHUKH, BEIOWPAst OCHOBAHHS ISl KIIacCU(DUKAIIHH;

e cBOOOJHO ONMEPUPOBATH MOHATHSIMH, CBI3aHHBIMHU C CEUEHHEM MHOTOI'PAaHHUKOB IIOCKOCTHIO;

e BBHINOJHATH MapajuleibHOE, IIEHTPAJbHOE M OPTOTOHAIBHOE MPOCKTHpPOBaHUE (GUTYp Ha
TUIOCKOCTB, BBITIOJHSTH N300pakeHHst (GUTYp Ha TUIOCKOCTH;



CTPOHTH CEUCHHSI MHOTOTPAHHUKOB PAa3IMYHBIMH METOJAMH, BBITOIHATH (BHIHOCHBIC) TUIOCKHUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH TUIOMIAN TTOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPH3Ma, MUPAMHUIA), TEOMETPHICCKUX
TEJI C MPUMEHEHUEM hopMy;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CUMMETPHsI B IPOCTPAHCTBE, IICHTP, OCh M IUIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;

CBOOOJTHO ONEPUPOBATh IMMOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HaJl BEKTOPAMH,

pemiath 3aadyd  Ha  JIOKA3aTelIbCTBO MATEMAaTHYECKUX OTHOIICHHH H  HAaXOXJICHUE
TCOMECTPHUICCKUX BCIIMYUH, IPUMCHAA U3BCCTHLIC MCTOJAbI IPU PCIICHUNU MATCMATUYCCKUX 3a1a4
IMMOBBIIICHHOI'O U BBICOKOI'O YPOBHS CJIOKHOCTH,

IIPUMEHSATH IIPOCTEMIINE NPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

U3BJICKaTh, MPEOOPA3OBBIBATE M HWHTEPHPETHPOBATH HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUTrypax, MpeaCcTaBICHHYIO Ha YePTEKaX U pUCYHKAX;

MNPUMCHATHL IIOJYYCHHBIC 3HAHWA Ha IIPAKTHUKE: CpPpAaBHHUBATL W AHAJIMU3UPOBATL PCAJIBHBIC
CUTYyalluH, TMPUMEHATh HM3YYCHHBIC IMOHITHS B IIPOIIECCE TOUCKA PEIICHHS MaTeMaTUYeCKH
c(OPMYITMPOBAHHOW MPOOJIEMBI, MOJACIHPOBATh pEajbHbIE CHTYallMd Ha SI3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJIENIA C UCIIOIB30BAHUEM T'C€OMETPHUCCKUX MOHITUH H TEOPEM,
arrapara anrerI)I, pelaThb NPAaKTUYCCKHUE 3aa4U, CBA3AHHBIC C HAXOXKIACHUCM I'COMCTPUUCCKUX
BEJIMYHNH;

HMETb MPEACTABIICHUA 00 OCHOBHBIX JTamax PasBUTHUA TCOMETPHUH KakK COCTAaBHOM 4YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K konuy 11 kiacca oGyyaromuiicss Hay4uTCs:

CBOOOJTHO OIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C LMJIMHJIPUYECKOM, KOHHUYECKOW W
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTYUEHUS;

OTEepUPOBAThH MOHATHSMH, CBSI3aHHBIMM C TEJIaMHU BpAIIEHUS: [UIMHIPOM, KOHYCOM, chepoit u
11apoM;

pacrio3HaBaTh Teja BpalieHus (LUIMHIP, KOHYC, cdepa U map) U 00BSACHITH CIOCOOBI OTy4EHUS
TEJ BpallleHHUS;

KJIacCU(UIIUPOBATh B3aUMHOE PACIOJI0KEHHUE CPephl U MITOCKOCTH;

BBIYUCIIATh BEITUYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAIIeHUs, OOBEMBI M IUIOIMIAIH
MOBEPXHOCTE MHOTOTPAaHHUKOB M TEJI BPAIIEHUs, I€OMETPUYECKHX TE€l C NPUMEHEHUEM
(opmyu;

CBOOOJTHO OINEpPHPOBATh MOHATUSAMH, CBS3aHHBIMH C KOMOMHALMSAMH TeJ BpaIleHUS H
MHOTOTPaHHUKOB: MHOTOI'PAaHHUK, BIIMCAHHBIM B cepy M OomMcaHHBIN OKoJO chepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS;

BBIUHCIISTH COOTHOIICHHS MEXAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMHU MOI00HBIX TEN;
n300paxarh H3y4yaemble (DUTYpHI, BBIMOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUS TEJ BPALLCHUS;
U3BJICKaTh, MHTEPIPETUPOBATh U TNPeoOpa3oBbIBATh HMH(OPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;



pelaTe TeOMETPUYECKUE 3aJaYd HA BBIUMCICHHME YIVIOB MEXAY NPAMBIMH M IUIOCKOCTSIMH,
BBIUMCJIICHUE DPACCTOSSHUM OT TOYKM OO IUIOCKOCTH, B ILIE€JIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METOA IPH PELICHUH;

cBOOOIHO OIIEpUPOBATh NOHATUAMH, CBI3aHHBIMHU C IBUKEHHUEM B [IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBHKCHU;

BBINOJIHATh M300pa’kKeHHsi MHOTOTPAaHHUKOB W TeJl BpAIlEHUs IPU IapaulelbHOM IIepeHoce,
LEHTPAIbHOW CHMMETPHUM, 3€PKaJIbHOM CUMMETPHM, IPH II0BOPOTE€ BOKPYI IIPSIMOW,
npeoOpa3oBaHusl TOI00MS;

CTPOUTh CEYEHUS MHOTOIPDAHHUKOB W TEJ BPALICHUS: CEUYEHUs LMIMHApa (Mapajule]bHO U
HNEePHEHIUKYJIIPHO OCH), CEYEHUsl KOHyca (MapajuleJbHble OCHOBAHUIO U HPOXOAAIIME yepes3
BEpLIMHY), CEUEHHsI 11apa;

UCIIOJB30BaTh METOABI IIOCTPOCHHUS CEYEHMI: METOJ CJIEeN0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYLIEH MJIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUYECKUE YTBEPKICHUS;

IPUMEHSTHh TeOMETPpUYECKHE (PaKTHI IJIsl PEIICHHUSI CTEPEOMETPHUECKUX 3a/1a4, ITPEIOIararonmx
HECKOJIKO LI1aroB PeleHMs], €CIIU YCIOBHsI IPUMEHEHUs 3a/1aHbl B SIBHOM U HEsIBHOU (opMe;
pemars 3ajadyd  Ha  JOKAa3aTelbCTBO MAaTEMATUYECKUX OTHOLICHMM W HAaXOXKICHUE
FEOMETPUUYECKUX BEJINYUH;

IIPUMEHATH IPOrPaMMHBIE CPELCTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELLICHUH
CTEPEOMETPUYECKUX 3a/1ay;

IIPUMEHATH IIOJIyYEHHBbIE 3HAHMS Ha IPAKTUKE: CPaBHUBATh, AHAJIU3UPOBATH U OLICHUBATH
peanbHbIE CUTYyalluH, IPUMEHATh NU3YyYEHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE TTOUCKA
pelIeHns MaTeMaTUYeCKU CPOPMYTUPOBAHHON MPOOIIEMBI, MOJIEIUPOBATh PealIbHbIE CUTYalluU
Ha SI3bIKE T€OMETPUU, UCCIIE0BATh IIOCTPOCHHBIE MOJAEIIN C UCIIOIb30BAHUEM I€OMETPUUECKUX
NOHATUI W TeopeMm, ammapaTa anreOpbl, pemaTh MPaKTHUYECKHE 3aJaud, CBS3aHHbBIE C
HAaXO0KJICHUEM N€OMETPUYECKHUX BEJINYMH;

UMETh MpPEJICTaBICHUsT 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
o HaumeHoBaHue pa3aesioB M TeM IPOrpaMMBbl Beero KonTpoabHbie IIpakTuyeckue 06pazoBaTETbHbIC
padoThI padoTsbI pecypenI
BBeneHue B cTepeoMeTpuio. 23 1
B3aumHoe pacrosiokeHue npsiMbIX B IPOCTPAHCTBE. 6
[TapamienbHOCTE NPAMBIX U ITIOCKOCTEN B IPOCTPAHCTBE. 8
" [leprieHAUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH B 25 1
MIPOCTPAHCTBE.
5. VYTI1bl U paccTOSHUS. 16
6. MHOTOTrpaHHHKH. 7
7. BexTopsl B mpocTpaHcTBE. 12
8. [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 5 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbBbIE
Ne ni/m HaumenoBanue pasaesioB ¥ TeM NPOrPaMMbl KOHTpOILHbIE MpakTiueckie (umdporrie)
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
1. AHamMTHYECKast TEOMETPHS. 15 1
2. [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUH. 15 1
3. O06BbEM MHOTOTpaHHHKA. 17 1
4, Tena Bpaienus. 24 1
5. [Tnomaau moBEpXHOCTU U OOBEMBI KPYIJIBIX TE. 1
6. JIBHOKCHUS. 1
7. [ToBTOpenue, 0000MICeHNE U CUCTEMATH3AIHS 3HAHUH. 17 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbBbIE
Ne uudposbie
i Tema ypoka Beero KoHTpoabHbIE MpakTuyeckue o0pa3zoBaTebHbIe
padoThI padoThI pecypenI
1 OcHOBHBIE IpaBUIa U300pAKEHHSI HA PUCYHKE TIIOCKOCTH, 1
' NapajuIeJIbHBIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3KA .
[ToHsATHS cTepeoMeTpHUM: TOUKA, NIpsiMast, INIOCKOCTb,
5 npoctpaHcTBO. OCHOBHBIE IIPaBUIIa U300paKeHHs Ha 1
' PHCYHKE IIJIOCKOCTH, MapajuIeIbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka.
3 [TonsTHs: nepecekarolecs MIOCKOCTH, ITepeceKaroLecs 1
' npsiMasi ¥ IMII0CKOCTh; TOJIYIPOCTPAHCTBO.
4 [TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECs 1
' npsiMasi ¥ MII0CKOCTh; OJIYNPOCTpaHCTBO. Perienue 3anad.
5 MHororpaHH1KH, H300pa’keHre MPOCTEUIINX 1
' IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIUX O0BEKTOB.
MHororpaHHuKH, U300pa’keHUe MPOCTEUITNX
6. IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIUX O0BEKTOB. 1
Pewenue 3anau.
7. AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIEJCTBUS U3 HUX. 1
8 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIIECTBUS U3 HUX. 1
' Pemienue 3amau.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIEJCTBUS U3 HUX.
9. CriocoObI 3a/1aHUs MIPSIMBIX U TIOCKOCTEH B IPOCTPAHCTBE. 1
O0603HaueHus MPSAMBIX U TUIOCKOCTEH.
10 N3o00pakeHne ceueHni MIpaMu/Ibl, KyOa U IPU3MEI, 1

KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue




MEepECEUCHHUS MOJTYYEHHBIX INIOCKOCTEN. PackpaluriBanme
MIOCTPOEHHBIX CEYEHUI Pa3HBIMU LIBETAMU.

11.

N300paxkenue ceueHuil nupamuibl, Kyoa v Ipu3Msl,
KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3o0pakenue
MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTEN. PackpalmBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMU 1BeTaMu. [locTpoeHue
CCYCHHUH.

12.

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTE. PackpammBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMU 1BeTaMHU. Pemienne 3aaay.

13.

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MEPECEUCHUS MTOTYUYECHHBIX INIOCKOCTE. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMHU.
CamocrosdrenbHas paboTa.

14.

15.

Merton creoB AJis MOCTPOCHUS CEUCHUM.

Meropn crnenoB A NOCTpoeHust ceueHuid. CBoiicTBa
MEPECEUCHUI MPSIMBIX U MIIOCKOCTEH.

16.

17.

18.

19.

Merton crenoB s mocTpoeHus ceuenuid. CBoicTBa
NIepECEUECHNI NPAMBIX U IUNIOCKOCTEN. Pemenue 3anay.

[TocTpoenue ceuenwuii B mupamuie, Kyoe mo TpéM ToUKaM Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
MMOCTPOEHUS.

[Toctpoenue cedenuii B mupamuze, Kyoe mo TpéM ToukaM Ha
pé€bpax. CozraHre BEIHOCHBIX YEPTEkKEH 1 3aliCh 11aroBs
IIOCTPOEHHS.

[Toctpoenue ceuenuii B nupamujie, Kyoe mo TpéM Toukam Ha
pébpax. Co3ianre BEIHOCHBIX YEPTEXKEH U 3alUCh 11aroB
noctpoeHus. Pemenue 3anay.




20.

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pébpax. CozlaHre BEIHOCHBIX YEPTEXKEH U 3aliCh L1aroBs
nocrpoenus. CamocrosATenbHas padboTa.

21.

22.

23.

IToBropenue manumerpun: Teopema 0 MPONOPLUUOHAIBHBIX
otpeskax. [lomobue TpeyroabHUKOB.

IToBTOopenue mnanumerpun: Teopema Menenas. PacueTsl B
CEUEHHUSAX Ha BBIHOCHBIX YepTexax. Mcropus pazBurus
IUTAHUMETPUU U CTEPEOMETPUH.

KonTponbhas pabota "Akcuomsl crepeometpun. Ceuenus".

24.

B3anMHOe pacnonoxeHue NpsMbIX B IIPOCTPAHCTBE.
CkpeuuBaroiuecs npsmele. [Ipu3Haky ckpemmBarommuxcs
npsaMmbIx. [lapamiensHble IpsiMbIe B IPOCTPAHCTBE.

25..

26.

217.

28.

Teopema 0 CyleCTBOBaHMM U €AMHCTBEHHOCTH NPSMOU
IapaJuIeIbHOM TaHHOU IIPSMOM, MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlled Ha JaHHOM npsmoi. Jlemma o
NepEeCeYeHUH MapalIeNIbHbIX MPSIMBIX IJIOCKOCTHIO.

[TapaienpHOCTB TpeX NpsMbIX. TeopeMa o TpEx
napajuleJIbHbIX MPAMBIX. TeopeMa 0 CKpenBaroIUXCs
HPSIMBIX.

[TapamnensHOe poekTHpoBaHue. OCHOBHBIE CBOMCTBA
napaujiebHOro MPOeKTHpoBaHus. M300paxeHne pa3HbIxX
¢buryp B napajuieabHON MPOEKIIHH.

[lenTpanpHast TPOEKIUs. YTOJI C COHANIPABICHHBIMHU
CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMHU.

29.

30.

3aa4yy Ha JOKA3aTeJIbCTBO M UCCIIENOBAHUE, CBSI3aHHBIE C
PAacCIIOIOKEHUEM IIPSMBIX B IPOCTPAHCTBE.

[ToHATHS: mapaIeIbHOCTD MPSMOM U TUIOCKOCTHU B
npocrpaHcTse. [Ipu3Hak napaaienbHOCTH NIPSIMON U
1ockocTH. CBOMCTBA MapajlIeIbHOCTH MPSIMON U
IJIOCKOCTH.




31..

I'eometpuueckue 3aaun Ha BBIYUCIICHUE U JIOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIJICIIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

32..

[TocTpoeHue ceueHns, MPOXOAAIIETO Yepe3 JaHHYIO PSMYIO
Ha 4epTexe U NapajlIesIbHOrO Apyrou npsmou. Pacuér
OTHOILICHUM.

33.

34

35..

[MapannensHas mpoeKIus, TPUMEHEHUE AJI TOCTPOCHUS
cedyeHuit Kkyoa u nmapasienenumnena. CBoiicTBa
napaJuIeNIeue/1a U MpU3MBbl.

[TapamensHbie IockocTy. [Ipu3Haku mapamiebHOCTH
JIBYX INIOCKOCTEH.

TeopeMa 0 mapajIeIbHOCTH U €IUHCTBEHHOCTH TIIIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, He MPUHAAICKAILYIO TaHHON
IIOCKOCTH U CIEIACTBHUS U3 HEE.

36.

CBolicTBa napasuieabHBIX INIOCKOCTEN: O MapaieIbHOCTH
HPSIMBIX TIEPECEUEHUs IPU IEPECEUEHUH IBYX
MapaJUIEIbHBIX IIJIOCKOCTEN TPEThEH.

37.

38.

39.

CBoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapauIeTIbHBIX MPSAMBIX, 3aKJIFOUEHHBIX MEXKITY
napauIeIbHBIMU MIJIOCKOCTSIMU; O IEPECEUEHHUH MPSMOH ¢
JBYMsI TTapaJlIeIbHBIMU TJIOCKOCTSIMH.

[ToBropenue: Teopema [Tudaropa Ha rmiockocTu.

IToBTOpEHME: TPUTOHOMETPUS MTPSMOYTOJIBHOTO
TPEYrOJIbHUKA.

40.

41.

CgoiicTBa Ky0a 1 MPSMOYTOIHHOTO TapAIJICIICTIUIIC/IA.

Briunciaenue aiuH OTPC3KOB B KY6C " NpsAMOYT'OJIbHOM
napajijieJICIruIiCac.

42.

[TeprieHAMKYASIPHOCTH NPAMON U TI0CKOCTH. [Ipr3Hak
NEPNEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH.




IlepnenauKyasspHOCTD MPAMOM U TI0cKOCTU. [IpHu3Hak

43. HNEePHIEHANKYIAPHOCTH NPSAMOM U 1uiockocTH. Perenne
3ajau.
Teopema 0 CylIeCTBOBAaHMM U €AMHCTBEHHOCTH MIPSIMOH,
44. MPOXOJIALLEH Yepe3 TOUKY NPOCTPAHCTBA U
NEePIEHINKYIISPHOH K IMIIOCKOCTH.
45 [InockocTH U IepIEeHANKYISIPHBIE UM MIPSIMBIE B
' MHOTOTPaHHHKAX.
46 [TnockocT U NepreHANKYIIPHbIE UM IPSMBIE B
' MHOrorpaHHukax. Pemienue 3anay.
47 [lepnennukynsip u HaknoHHas. [loctpoenue
' NEepIEHANKYIISpa U3 TOYKU Ha MPSIMYIO.
48 [Tepnennukyinsp u HaknoHHas. [Toctpoenue
' NEPIEeHIUKYIIApa U3 TOUKU Ha NpsAMyto. Perienue 3anay.
49. Teopema o Tpéx nmeprneHAuKyIsapax (npsmast u oopaTHasi).
50 Teopema o Tpéx nepneHAUKYIsApax (mpsimasi u odpaTHas).
' Pemenue 3amauy.
51. VYron Mexy CKpeMBarOIIUMUCS MPSIMBIMH.
59 [Mouck meprneHANKYISAPHBIX MPSIMBIX C TIOMOIIHIO
' NEePIEHANKYIISPHBIX TUIOCKOCTEH.
53. OpToroHanbHOE IPOEKTUPOBAHUE.
54 [Toctpoenue ceuenuii kyba, mpU3Mbl, IPABUILHON
' MUPaMU/IbI ¢ TOMOIIBIO0 OPTOrOHATBHON HMPOEKIIHH.
[Toctpoenue ceueHnii kyda, mpU3Mbl, TPABHILHOM
55. MUPAMUBI C IOMOIIBIO OPTOTOHATBLHOM MPOEKINU. Penienune
3ajau.
56 CuMMmeTpus B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.

[ImockocTH CUMMETpPHiI B MHOTOTpaHHUKAX.




[Ipu3Hak nepneHauKyJIApPHOCTH IPSAMOM U INIOCKOCTH KaK

> CJIEICTBUE CUMMETPUHU.
58 [IpaBuiIbHBIE MHOTOIPaHHUKU. PacyéT paccTOSHUN OT TOYKH
' JI0 TLIOCKOCTH.
59 ITpaBriIbHBIE MHOTOIpaHHUKH. Pac4€r paccTossHUM OT TOUKU
' J10 IIocKocTy. Pemenue 3anay.
60 CriocoObI ONyCTUTD MEPIEHAUKYISAPBI: CAMMETPHUS, CIIBUT
' TOYKHM M0 MapaJijIeIbHON MPSIMOM.
61 CnBur no HenapasieabHON IPSIMON, U3MEHEHUE
' PacCTOSHUIA.
62 KonrponbHas padora "B3anMHoe pacnoyioxkeHue NpsMbIX U
' IIJIOCKOCTEH B IPOCTpaHCTBE".
[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha IJIOCKOCTH,
63. TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJbHUKE, TEOpEMA
KOCHHYCOB.
64 [ToBTOpEHUE: Yroa MeXy CKpEeIIUBaIOIIUMHUCS IPSIMBIMU B
' IPOCTPAHCTBE.
65 ['eomeTpryeckue METOABI BEIUNCIICHUS YTJIa MEKIY
' IPSIMBIMU B MHOTOTPAaHHUKAX.
66 JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
' JBYTPaHHOI'O yIJa.
67 IlepnenaukynspHsle I0cKOcTH. CBONCTBA B3aUMHO
' NEePIEeHIUKYISIPHBIX TIOCKOCTEH.
[Ipu3Hak nepneHMKyISIpHOCTH IIJIOCKOCTEMN; TEOPEMA O
68. IPSIMOM NIEPECEUEHHMSI IBYX IJIOCKOCTEHN MEPIEHANKYIISPHBIX
TPEThEH MIIOCKOCTH.
60. [IpsimoyromnbpHBIN Mapauienenunen; Kyo; n3MepeHus,

CBOMCTBA MIPSIMOYTOJIBHOTO MapaJuIeIICIIUAIIE .




Teopema 0 AMaroHanyu NpSMOYroJbHOTO MapaljIesIenuIe a v

70. CJIe/ICTBHE U3 HEE.
7 CrepeoMeTpuuecKkre U IPUKIIaJHbIE 3aJa4l, CBA3aHHBIE CO
' B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U INIOCKOCTH.
79 [ToBTOpEeHMe: CKpelnBaroIIMecs NpsMble, apajieIbHble
' IUIOCKOCTH B CTAH/IAPTHBIX MHOTOTPaHHUKAX.
[Tapa napainenbHbIX IIOCKOCTEN Ha CKPEIIMBAIOIINXCS
73. HPSMBIX, PACCTOSIHUE MEKIY CKPELIMBAIOLIUMHUCS IPSIMBIMU
B IIPOCTBIX CUTYaLUsAX.
74 PaccrostHue oT TOUKM 10 MIOCKOCTH, PACCTOSIHUE OT MPSMOI
' J10 TLIOCKOCTH.
75 Beoruucienue paccTosiHUNA MEXIY CKPELIMBAIOIIUMHCS
' HOPSMBIMU C IIOMOUIBIO NEPIEHIUKYISPHON MIIOCKOCTH.
TpéxrpanHblii yroi, HEpaBEHCTBA JJIsl TPEXTPAHHBIX YTJIOB.
76. Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIs
TPEXTPAHHOTO yIJIa.
77 DneMeHTHI ChepUIECKO TEOMETPHUH: T€0Ie3MUECKUE JIMHUN
' Ha 3emure.
78. KonrponbHas padora "Yrisl 1 paccTosiHUA".
79. Cucremaru3zanus 3HaHui "MHOTOTPaHHUK U €T0 DJIEMEHTHI".
80. [Mupamuna. Buas! nupamug. [IpaBuibHas nupamua.
81 IIpusma. Ilpsamas u HaknoHHas npusMsl. [IpaBuibHas
' pU3Ma.
82 [IpsiMolt mapasenenunen, NpsMoyroIbHbIN
' napajuiesenumnes, Kyo.
83. Boinykinbie MHOrorpanHuku. Teopema Oiniepa.
84 Boinykibie MHOrorpanHuku. Teopema Oitnepa. [IpaBuibHbie
' U TIOJIYTIPaBUIIbHBIE MHOTOI'PAaHHHUKH.
85. KoHnTtponbHas padota "MHOTOrpaHHUKH".




86. [TonaTne BeKTOpa Ha MJIOCKOCTH U B IIPOCTPAHCTBE. 1
87. CyMMa BEKTOPOB. 1
88. Pa3HOCTh BEKTOPOB. 1
89. [IpaBwuiio mapannenenunea. 1
90. YMHOKEHHE BEKTOpa Ha YHCIIO. 1
91 Paznoxenue BeKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1

JeKAIIUX B OTHOM TJIOCKOCTH.
92. CkansipHoe NpOU3BEICHHE. 1
93. Boruncnenue yriia Mexy BEKTOpaMu B IPOCTPAHCTBE. 1
94, [Ipocreiimme 3a1aun ¢ BEKTOPAMH. 1
95. [Ipocreiinme 3a1aun ¢ BEKTOPaMH. 1
96. [Ipocreiimme 3a1aun ¢ BEKTOPAMH. 1
97, [Ipocreiimue 3anaun ¢ Bekropamu. CaMoCTOATEIbHAS 1

pabora.
98. O06o0meHre U cucTeMaTu3alys 3HaHni 1o Teme "Bektopsr". 1
99. O0001IIeHNE U CUCTEMATU3AIUs 3HAHUI. 1
100. Hroroas koHTpoabHAs paboTa. 1
101. HToroBast KOHTpOJIbHAs padoTa. 1
102, O06o0menue u cucreMaruzaiys 3Hanuil. [Ipomexyrounas 1

aTTeCTaIHs.

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka KonTposbHbie IIpakTuyeckune wipposLIe
Beero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypebi

1 [ToBTOpenue Tembl "KoopiuHaThel BEKTOpa Ha IJIOCKOCTH U 1

' B IMPOCTpaHCTBE".
2. [ToBTOpenue tems! "CkansipHoe Npou3BeACHUE BEKTOPOB'. 1
3 [ToBTOpeHue Temsbl "BbryuciieHne yriia Mexay BEeKTOpaMu 1

' B IPOCTpaHCTBe".
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOM, TPOXOASAIIEH 1

' yepes JIBe TOUKu'.
5 YpaBHEHME [JIOCKOCTH, HOPMaJlb, YpaBHEHHE IJIOCKOCTHU B 1

' OTpE3Kax.
6 VYpaBHEHHE IITIOCKOCTH, HOPMailb, YpaBHEHUE MJIOCKOCTH B 1

' otpeskax. Pemennesanay.
7. BekropHoe npousBeneHue.
8. JInHeliHbIE HEPABEHCTBA, JIMHEHHOE IPOTPaMMHUPOBAHUE.
9 JIunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUPOBAHUE. 1

' Pemenue 3amau.
10 AHaATMTUYECKHE METOIBI pacy€Ta yriia MeX1y MpSIMbIMU B 1

' MHOTOTPaHHHUKAX.
11 AHaJIUTHYECKHE METOJIbI pacuéTa yriia Mexa1y 1

' IUIOCKOCTSIMU B MHOTOIpaHHUKaX. Pemienue 3aau.
12 ®dopmyna pacCTOSHUS OT TOYKH JI0 TUIOCKOCTHU B 1

KOOpJIMHATAX.

13. Haxosxenue pacCTOSTHUI OT TOYKH J0 TIJIOCKOCTH B KyOe. 1




HaxoxaeHnne paccTostHui OT TOUYKHU J0 TJIOCKOCTH B

14. MIPAaBUJIbHOM MUpamMue.
15. KonTponpHas padota "AHanuTrueckas reomeTpus'.
16. CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH.
17. CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB.
18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH,
' nepeceyeHusl MPSMbIX U MIIOCKOCTEH.
19 [TapannensHbie NpsIMBIE U TJIOCKOCTH: TapaJlIeIbHBIC
' ceueHus
20. [TapamienbHble TPSIMBIE U MJIOCKOCTH: PACUET OTHOIIECHUH.
21 [TapannensHbIe MPsIMbIE U TUIOCKOCTH: YTJIbl MEXKIY
' CKPEIIUBAIOIIUMHUCS MPSIMBIMHU.
[MeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH: CTaHIAPTHBIC
22. napbl MePIEHANKYISIPHBIX ITIOCKOCTEH U MPSMBIX,
CUMMETPUN MHOTOTPAaHHHUKOB.
23 [MeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: TEOpPEMa O
' TpeX MEePICHINKYISIPax.
24 [leprieHquKyNApHBIE TPSIMbIE U TNIOCKOCTU: BHIYUCIICHHS
' JUTMH B MHOTOTpPaHHUKAX.
o5 [ToBTOpEeHME: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
' IUI0IIAIEH, COOOpaXKeH s OI00HS.
26 [ToBTOpEHUE: MIIOIMIATU MHOTOYTOJIBHUKOB, (DOPMYITBI TSt
' mIomasei, cooopaxkenus moaoous. Pemenne 3amay.
97 [ToBTOpEHUE: MIIOIMIA MHOTOYTOJIbHUKOB, (DOPMYIIBI JIT1s
' Iomiaaen, cooopakxeHus moao0usl.
[Tmomaan ceyeHnii MHOTOIrpaHHUKOB: TITIOMIAAN
28. MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS

nonobus .CamocTosTenpHas padboTa.




Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIATN

29. MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
nonobus. [ToBTopeHue u cucremarusanmsi.
30 KonTtponsnas padora "[loBTOpeHHE: MHOTOTpaHHUKH,
' CEYEHUS] MHOTOTPAHHUKOB".
31. O0BEM Tema. O0BeM IPSIMOYTOJIBHOTO MapajuIeIeUIIe 1a.
32 3amaun 00 yaBOoeHUU Ky0a, 0 KBaapaType Kyoa; o
' TPUCEKIIUM YIJIA.
33 CrepeoMeTpHUueCKUe 3a]]a9d, CBA3aHHBIE C 00bEMOM
' IPSIMOYTOJIBHOTO MapaJUICIICITHIIC IA.
34 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BbEMA
' IPSIMOYTOJIBHOTO Tapasliesenuie/a.
35. OO0BEM PSAMOH TPU3MBI.
36 CrepeoMeTpHuuecKue 3a1auu, CBI3aHHbBIE C BBIYHCICHUEM
' 00BEMOB TIPAMOM ITPU3MBI.
37 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSIMOit
' TPHU3MBI.
38 Brruucnenue 00EMOB TEJ C ITOMOIIBIO ONIPEAETEHHOTO
' unTerpaia. O0bEM HAKIIOHHOM TIPU3MBL.
39 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
' unterpana. OObEM MUPaMUJIBL.
40 ®opmyna o6béMa nupamuibl. OTHOIIEHHE 00BEMOB
' MUPAMHU/]T C OOIIUM YTIIOM.
a1 ®opmyna o6béMa nupamuabl. OTHOIIEHHE 00BEMOB
' MpaMu ¢ 00mmM yritoM. Perenne 3aad.
42 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMuU
' HAKJIOHHOM MPU3MBI.
43 CrepeoMeTpHruecKre 3a1a4u, CBSI3aHHbBIE C 00bEMaMu

nupaMubl.




[puxnagneie 3anaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C

44. 00BEMOM HAKJIOHHOW IIPU3MBI.

45 [puxnagnsie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C
' 00BEMOM TUPAMHUIBL.

46 [Tpumenenne 06bEMOB. Bbruncienue paccTosiHus 10
' IIOCKOCTH.

47. KonTtponsHast padora "O0béM MHOTOrpaHHHUKA'" .

48 [{wmHapuyeckas MOBEPXHOCTh, 00pa3yroLIye
' LWJIMHJIPUYECKON TOBEPXHOCTH

49 Hunuuap. [psamoit kpyrosoi nuiauHap. [Tnomans
' HOBEPXHOCTHU LIMIMHJPA.

50 Konnueckast moBepxHOCTh, 00pa3yrolre KOHNIECKOM
' noBepxHocTH. Konyc.

51 CedeHue KOHYyCa IUIOCKOCTBIO, MapajlIeIbHOMN MIIOCKOCTH
' OCHOBaHHUS.

59 VYceuénnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
' KOHYCOB.

53 [Inomans 60KOBOM MOBEPXHOCTHU U MOJTHON OBEPXHOCTH
' KOHYCA.

54 [Tnomaabr 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
' KoHyca. Pemenue 3a1au.

55 CrepeoMeTpHuuecKre 3aJa4l Ha J0Ka3aTeIbCTBO U
' BBIUNCJIEHHUE, TOCTPOCHUEM CEUYEHU LIMIMH]IPA, KOHYCA.

CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTebCTBO U
56. BBIYMCIIEHHE, TOCTPOCHUEM CEYEHUN IWIMHApPA, KOHYCa.
Pemenue 3agau.
57. [Ipuknansble 3a1a4uu, CBSI3aHHBIE C LIMJINHIPOM.
58 [IpukiiagHble 3ana4n, CBsI3aHHbIE ¢ HUIMHAPOM. Penienue

3aaad.




59.

Cdepa u map.

[Tepeceuenue chepsl u mapa c miaockocteio. Kacanue

0. mapa u cdepsl INIOCKOCTHI0. Bua n n3o0paxenue mapa.
[Tepeceuenue chepsl u mapa c miaockocteio. Kacanue
61. mapa 1 chepsl IIIOCKOCThI0. By 1 n300pakeHue mapa.
Penrenue 3amau.
62. Ypasuaenue chepsl. [Tnomans chepst u e€ yacTeid.
63. Cummetpus cdepsl 1 mapa.
CrepeoMeTpHruecKkue 3ajaui Ha JOKa3aTelbCTBO U
64. BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii U mapom,
MOCTPOCHUEM UX CEYCHHH MIIOCKOCTHIO.
CrepeomeTpHyecKre 3aJaui Ha JOKa3aTeIbCTBO U
65. BBIUHUCIICHHE, CBSI3aHHBIE CO chepoit 1 mapom,
MOCTPOCHUEM UX CEYCHMI MI0CKOCThIO. Perenne 3amay.
66. [Ipuknansble 3a1a4u, cBsI3aHHBIE CO c(hepoil U Imapom.
67 [ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH, BBIYMCICHUS B
' OKPYKHOCTH, CTaH/IapTHBIE TOJ00MS.
68 Paznuanbie koMOWHAIMY TET BpaIIeHUs U
' MHOTOTPaHHHKOB.
69. 3anauu o teme "Tena U MOBEPXHOCTH BpallleHUs "
70. 3amauum 1o Teme "Tena ¥ MOBEPXHOCTH BPAILICHUS .
71. KonTtponbHas padota "Tena u moBepXHOCTH BpamieHus "
79 O0bém mnuHIpa. Teopema 06 00bEME MPAMOTO
' LMATHHIpA.
73 Brruucnenue 00EMOB TEJ C TOMOIIIBIO OMPEIETEHHOTO
' unarerpana. O6bpEM KoHyca.
74. [Tnomaau 60KO0BOYM U MOTHON OBEPXHOCTH KOHYCA.
75 CrepeoMeTpHuuecKkre 3aJaui, CBSI3aHHbBIE C BHIYHCICHUEM

00BEMOB IMIIMHIPA, KOHYCA.




76.

[puxnagnsie 3amaun o Teme "OO0bEMBI U TITOIIAAN
MOBEepXHOCTEM Ten".

77.

O0BéM 1mapa u mapoBoro cexropa. Teopema 06 0OBEME
mapa. [Tnomane cdepsl. CrepeomeTprueckue 3a1a4u,
CBsI3aHHBIC C BHIUMCIICHUEM 00BEMOB I11apa, IIapoBOTO
CErMEHTA U IapOBOTO CEKTOPA.

78.

79.

80.

[puxnagneie 3anaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C
00BEMOM 1mapa ¥ 1Iomaasio cgeprsl. COOTHOLICHHUS
MEXy IUIOIASIMU [IOBEPXHOCTEN U 00bEMaMU MOAOOHBIX
TeN.

[TonoGHble Tena B mpocTpaHcTBe. M3MeHeHue o6béma rnpu
nogo6un. CTepeoMeTpuyecKre 3a1auu, CBSI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TEJ U IJIOMIA IeH TOBEPXHOCTEH.
Konrponbnas pabdora "[1nomany moBepXHOCTH U 00BEMBI
KpYyTJIbIX TEN".

81.

JBwxenus npoctpancTBa. OToOpaskeHus. JBIKeHUs 1
paBeHcTBO puryp. OO1re CBONCTBA TBUKEHUM.

82.

83.

Buas! nBukeHuN: apauieIbHbIN IEPEHOC, LICHTPAIbHAs
CUMMETpHUS, 36pKAIbHASI CAMMETPHSI, [IOBOPOT BOKPYT
IPSIMO.

[TpeoOpa3zoBanus nogobus. Ipsmas u chepa Ditnepa.

84.
85.

FeOMeTpI/I'-IeCKI/Ie 3aaa4u Ha IPUMCHCHUEC IBUKCHUS.

KonTtponbHas padora "BekTopsl B mpocTpaHcTBe".

86.

O6o06matomee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cucremarn3anys 3HaHHM:
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
poCTpaHcTBe".

87.

O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reomerpun 10—11 knaccoB, cucremaTusanus 3HaHH:
"BekTopsl B IpocTpaHcTBe".




88.

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10—11 kinaccoB, cucremaTusanys 3HaHUIA:
"BekTopsbl B npocTpaHcTBE'.

89.

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10—11 knaccos, cucremMaru3anys 3HaHHIM:
"O0beM MHOTOrpaHHUKa".

90.

91.

92.

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10-11 knaccos, cucremaru3anus 3HaHHUM:
"O0beM MHOTOrpaHHHUKA" .

O6o6maromiee nopropenue 11 moHsTHI U METOZOB Kypca
reomerpuu 10—11 kimaccoB, cucremaTu3aius 3HaHUM:
"IInomiany NOBEpPXHOCTU U 00BEMBI KPYIJIbIX TEN".
O6o6maromiee nopropenue 11 moHsTH U METOAOB Kypca
reomerpuu 10—11 kimaccoB, cucremaTu3aius 3HaHUM:
"Tlnomaan NoBepXHOCTU M 0OBEMBI KPYTJIBIX TeNl".

93.
94.

Hrorosas koHTpoJsibHasA padoTa.

HToroBast KOHTpOJIbHAs padoTa.

95.

[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aIUsl 3SHAHHU.

96.

97.

98.

Hcropus pa3BUTHSA CTEpEOMETPUN KaK HAYKU U €€ pOJib B
pa3BUTUU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH.

Hcropust pa3BUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Hcropust pa3BUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH.

99.

Uctopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ pOJib B
pa3BUTHU COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH.




Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
100. Pa3BUTHU COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX 1
TEXHOJIOTHII.

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B

101. Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUH.
102. [IpomexyTouHas arTecTarusl. 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102







YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JI51 YYEHHUKA

Aranacss JI.C., byry30oB B.®. u np. 'eometpus 10-11 xnacesl. M.: IIpoceienue.

METOJAUYECKHUE MATEPUAJIBI 1JIS1 YUYUTEJISA
Caaksn C. M. I'eometpus 10-11. Meroanueckoe nocodue. M.: IIpocsemenue, 2015.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Pemry EI'D. OGpa3oBarenbHbIi TOpTaJ AJIs MOATOTOBKH K 3K3aMeHaM [ DIeKTPOHHBIN
pecypc].- Pexxum nocryna: http//www.phys.reshuege.ru/ -cBo6oaHbIi.

2. Enunas xomutekuus mudpoBeIX 00pa30BaTeNbHBIX PECYPCOB [ DIEKTPOHHEBIN pecypc].- Pexxum
nocryma: http//school-collection.edu.ru/- cBo6oaHBIi.

3. Poccwuiickast a1eKTpoHHas mIKoJia. [ DIeKTpoHHbIH pecypc]. Pesxum mocryma: https://resh.edu.ru/ -
CBOOOHBIM.
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