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PabGouas nmporpamMma cocCTaBjCHA Ha OCHOBE JOKYMEHTOB:

» @eneparbHOTO  KOMIIOHEHTa  TOCYIAPCTBEHHBIX  OOpa30oBaTENbHBIX  CTAaHAAPTOB
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOMIET0 M cpenHero (TMOJHOro) oomero oOpa3oBaHMs,
YTIBEPKACHHOIO IpuKa3oM MuHuctepctBa oOpa3oBaHus U Hayku Poccuiickoit
Oenepaunu ot 05.03.2004 Ne1089;

» Astopckoii mporpammsel: I'eomerpusi. CoopHuk padounx nmporpamm. 10 - 11 kmaccer:
ydueOHoe rmocodue st 001eo0pa3zoBaTeIbHBIX OpraHu3alii: 6a30BbIM U YryOIeHHBIN

ypoBHH / [cocT. T.A. Bypmuctposa]. — 2-e u3j., nepepadboranHoe — M.: [Ipocsenienue,
2018.

OpueHTHpoBaHa Ha UCHOJb30BaHWe ydeOHMKa I'eomerpms. 10 - 11 xmaccer : yuyeOHUK ams
001Ie00pa3oBaTenbHbIX OpraHu3alyii: 0a3oBbIii ¥ yriayOiennsii ypoBHH /[ [JI.C.AtanacsH,

B.®.byry30B, C.b.Kagomues u np.].-M.:IIpocsemenne,2014.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
B pezynemame usyuenus zeomempuu na 6azoeom ypoene blnycKHUK 00J1CEH

3HATL/MIOHUMATD:

3HaUYEHHE MaTeMaTHYeCKON HayKu JJsi pelleHus 3aJay, BO3HUKAIOIIUX B TEOpUU U
MIPaKTHKE;

IIUPOTY U B TO K€ BpPEMs OTPAaHUYCHHOCTH TMPHUMEHEHHS MAaTeMaTHYECKHX METOJIOB K
aHAJIM3Y M UCCIICIOBAHUIO TIPOIIECCOB U SIBJICHUW B IPUPO/IE U OOIIECTBE;

KakuM 00pa3oM reoMeTpHsi BOSHHUKIIA U3 MPAKTUUYECKUX 3aa4d 3eMJIEMEpPHS;
MIPUMEPbI FTEOMETPUUECKUX OOBEKTOB U YTBEPKACHUS O HUX, BOKHBIX JUIS IPAKTUKH;

3HAYCHHC IIPAKTUKH U BOIIPOCOB, BOSHUKAIOIINX B caMOM MaTeMaTHKE JIA (bOpMI/IPOBaHI/IH nu
Pa3BUTUA MaTeMaTH4eCKO HAYKH,

HUCTOPHIO BOBHUKHOBCHHS U Pa3BUTUA T'COMETPUU;

YHI/IBepCEUIBHHﬁ XapaKTe€p 3aKOHOB JIOTUKHM  MaTEMAaTHYCCKHX paCCY}I(,HeHHfl, Hnux
IIPUMCHHUMOCTDb BO BCCX 00J1aCTAX YEIOBEUECKOM JCATCIBbHOCTH,

BEPOSATHOCTHBIN XapaKTEp pa3IMUHbIX IPOLIECCOB OKPYKAOIIETO MUPA;

Baanern:

KOMITETEHIIUSIMU: Y4eOHO-TI03HAaBATEIbHON, IIEHHOCTHO-OPUEHTAIMOHHOH, pedIeKCUBHOM,
KOMMYHUKATUBHOU, THHOPMAITMOHHOH, COLMAIBHO-TPYIOBOA.

YMerh:

"  pacro3HaBaTh Ha YepPTEKaxX U MOJEISAX NPOCTPAHCTBEHHBIE (POPMBI;

"  [I0JIb30BAThCS FEOMETPUUECKUM SI3BIKOM JJISl OTIMCAHUS IPEIMETOB OKPYKAIOIIEr0 MUPA;

"  COOTHOCHTbH TPEXMEPHbIE OOBEKTHI C X ONUCAHUAMU, H300paKEHUSIMH;

"  pa3auyaTh B3aUMHOE PaclojIoKeHHue reOMeTpUYeckux puryp;

*  OCYLIECTBIATH NMPEOOpa3oBaHUE T€OMETPHUUECKUX PUTYD;

" ONHUCHIBATh B3aMMHOE pAaclOJIOXEHUE MpsMBIX U IUIOCKOCTEW B  IPOCTPAHCTBE,
apeyMeHmupo8ams C80U CyHCOeHUsL 00 IMOM PACHONONHCEHUU,

"  QHANM3UpPOBATh B MPOCTEHMIIMX CiIydasx B3aMMHOE pACMOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;



*  yu300pakaTb OCHOBHBIE MHOTOTPAHHUKHU U KPYTJIbIE TEJNa;

=  BBIIOJIHATH YEPTEKU IO YCIOBUAM 3a/]ay;

=  CTPOUTH IpOCTEMIINE ceueHus Ky0a, Ipru3Mbl, TUPaMUIbL;

* pemarh IUIAHUMETPUYECKUE U IPOCTEHIINE CTEPEOMETPUUYECKHE 3a/adl Ha HAXOXKICHHE
T€OMETPUYECKHUX BEIIMYUH (JUIHH, YTIIOB, TUIOMIAIeH, 00bEMOB);

" HCIHOJIb30BAaTh IpPU PEUICHUH CTEPEOMETPUUYECKUX 3aJad IUIaHUMETpUYecKHe (aKkTbl U
METO/IbI;

"  [IPOBOJMTH JIOKA3aTEIbHbIE PACCYXKACHUS B XOJ/I€ PELICHUS 3ajay;

*  CTPOUTH IpOCTeMlIne ceueHus Ky0a, Ipru3Mbl, MTUPaAMUIbL;

* pemarh IUIAHUMETPUYECKUE M IPOCTEHIINE CTEPEOMETPUUYECKUX 3ajau Ha HaxOXKICHHE
r€OMETPUYECKUX BEJINYMH;

" WCIHOJIb30BAaTh NpPU PEUICHUH CTEPEOMETPUYECKUX 3aJad IUIaHUMETpUYecKue (akTbl U
METO/IbI;

*  [IPOBOJMTH JIOKA3aTEeJIbHbIE PACCYXACHHUE B XOJI€ PEIICHUs 3a/1a4;

" OCBOWTH OIpeAETeHHBbIH Ha0Op NPHUEMOB pEIICHHUS TE€OMETPUYECKUX 3aJad U YMETb
MPUMEHSTH UX B 33J1a4axX Ha BBIUMCIIEHHE, JJOKA3aTEIbCTB, IOCTPOEHUE;

" [0JIb30BaThCsl  OOLIMMH  METOJaMH  TIeoMeTpuu  (mpeoOpa3oBaHM,  BEKTOPHBII,
KOOPJIMHATHBIN) U IPUMEHSTh UX MPU PEUICHUH F€OMETPHUECKUX 3a/1a4.

Hcnonb3oBath npuoOpeTeHHbIE 3HAHUSA M YMEHUS B NPAKTHUYECKON JESITeNTbHOCTH H
MTOBCETHEBHOM >KU3HU JIJISI:

* pccienoBaHUS (MOJENHUPOBAHMS) HECIOKHBIX TMPAKTUYECKUX CUTyallud Ha OCHOBE
M3Y4YEeHHBIX (DOPMYII U CBOMCTB QUryp;

*  BBIYUCIEHHUS OOBEMOB U IUIOLIA/IEH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJ IPU PELICHUU
MPAKTUYECKUX 3aJad, UCIOJIb3yd MPU HEOOXOAUMOCTH CIIPAaBOYHMKH U BBIYHCIUTEIIBHBIE
YCTPOMCTBA;

*  ONHCaHME PealbHbBIX COOBITHH Ha SI3bIKE TEOMETPUH;

" JIOCTPOCHHE TIE€OMETPUYECKUMU HHCTPYMEHTaMM (JIMHEHKa, YrOJbHUK, ILHUPKYJb,
TPAHCIIOPTHUD).

B pe3ynbraTe ocBoeHus mporpaMmsl 1o reometpuu 11 kiacca yaeHUKH OyAYT 3HATH U YMeThb:
1. MeToa koopauHat B npoctpancrie (154)
1.1 Koopounamot mouku u koopounamasl éekmopa (74)

3uarn: [loaarue HpHMOYFOHBHOﬁ CHUCTEMBI KOOpJUWHAT, KOOPpAWMHATEI BEKTOPA, ﬂeﬁCTBHH Hanqg
BCKTOpaMH. CDO}')M}’.]'II)I CEPECANHBI OTPE3KA, IJIMHBI BEKTOPA YEPE3 €I'0 KOOPANHATBI U paCCTOSAHUA
MCXKAY ABYMS TOUKAMHU. ITonsTus PpaBHBIX BEKTOPOB, INIOHATHA KOJJIMHCAPHBIX U KOMIIJIAHAPHBIX
BCKTOPOB, HAXOKJACHNEC KOOPAUHAT BEKTOPA 110 KOOpAHWHATAM €TI0 Hadajla 1 KOHIIA.

YMmerTh: HpOBOI[I/ITB AOKa3aTCJIbHBIC PACCYKICHUS B XOAC PCUICHUA CTCPCOMECTPUUCCKUX 3adal.
CTpOI/ITb TOYKH I10 3aIJaHHBIM KOOpJAHWHATAM U HAXOAUTb KOOPAWHATLI TOUKHU, IIPOU3BOAUTDH
JIeCTBUS HaJl BCKTOpAMHU C 3aJaHHBIMU KOOPANHATAMU, HAXOJAUTH PACCTOAHUA MCKAY NBYMSI
TOYKaMH, NJINHY BCKTOPA, KOOPANHAT CEPCANHBI OTPE3Ka, pCIIaTh 3aa41 KOOPANUHATHO-
BCKTOPHBIM METOJAOM.

1.2 Ckanapnoe npou3seedenue 6ekmopoes (4u)

3nartb: [loHATHA yria MeX1y BEKTOPaMHU M CKAJISIPHOTO MTPOU3BECHHS BEKTOPOB, (hOpMYILy
CKaJIIPHOTO IPOM3BEICHUS B KOOPANHATAX, CBOICTBA CKAIIPHOTO MPOU3BENICHHSI, (POPMYITbI
CKaJISIPHOTO IIPOU3BE/IEHUS B KOOPAUHATAX.

YMmerh: HpI/IMeHHTB CKaJIIPpHOC MPOU3BCACHNUEC BECKTOPOB IIPpU PCHICHUHU 3a1a4, YMCTb
BBIYUCIIATH CKAJIIPHOC ITPOU3BCACHHUEC BEKTOPOB U HAXOAUTH YTOJI MCIKAY BCKTOpaMHU.
Breraucnars YroJa MCKAYy ABYMS MPSAMBIMU U YTOJI MCKAY HpHMOﬁ " INJIOCKOCTBIO.

1.3 /leuscenue (4u)



3nars: [loHsTHE NBMKEHNS U OCHOBHBIE BUJIbI IBUKEHUI.
Ymern: [IpuMeHsATh ABM>KEHNUE IPU pellieHnH 3a1a4. OTaudarh OJMH BUJ IBUKEHUS OT
Jpyroro.
2 Iuaunap, konyc u mwap. (174)
2.1. Quaunop(3u)

3nars: [loHsTHe NUIMHAPUYECKON TOBEPXHOCTH, HWIMH/IPA U €ro 31eMeHToB. Dopmyiibl 11
BBIYMCIICHUS IUIOIA/Iel OOKOBOW M MOJHOW NOBEPXHOCTH LIWJIMHIPA.

Ymerb: Pemats 3aaun Ha HaX0KICHHUE JIEMEHTOB LIWIMH/IPA, IUIOLIAAN [IOBEPXHOCTH
uuinHapa. Paborars ¢ puCyHKOM, YUTATh €TO.

2.2 Konyc (3u)
Konyc. YceueHHsblll KOHYC.

3uartb: [loHATHE KOHMYECKOI MOBEPXHOCTH, KOHYCA, yCeUEeHHOTO KoHyca. Dopmynsl aist
BBIYUCIICHUSI OOKOBOMW U MOJTHON MOBEPXHOCTH YCEUEHHOT'O KOHYCA.

Ymern: PaboTaTh ¢ yepTeKoM U uuTaTh ero. [I[puMeHsTh 3HaHUs IPU pELIeHUH 3a/1a4.
2.3.Chepa (11u)

3uars: [lonstue cdepsl, mapa 1 ux 3MEMEHTOB. YpaBHeHue chepbl. Bo3mokHbIe ciydan

pacnofioxkenue cdepsl 1 mockoctu. @opmyny miuomaau chepsl. [lonsTue BnucanHoro mapa

(cdeprl) B MHOTOTpaHHUK, OMKMCAHHOTO HI1apa (cdepbl) 0KOJIO MHOTOTPaHHUKA, YCIOBUS X
CYIIECTBOBAHMSI.

Ymerb: PaboTaTh ¢ 4epTEIKOM M YHTATH €r0, PEIIaTh 3a7a41 110 JAaHHOW TeMe U Ha
KOMOMHANMIO: chephl U MUPAMUIBI, IMJIUHIPA U MPU3MBI, TPU3MBI U Cepbl, KOHYCa U
nupamMubl. [[puMeHsITh NOJIydeHHBIE 3HAHUS IPU U3YYEHUU TEMbI IPU PEIICHUH 3a]1a4.

3. O0bembl Tea (224)
3.1. Oovem npamoyzonvnozo napanieienuneoa (3u)

3uarb: [lonsatue o6pema Ten. CBoiicTBa 00EMOB, IPSIMOYTOJIHOTO MapajuieJenuneaa, mpssMon
MIPU3MBbI, OCHOBAHHEM KOTOPOM SIBIISIETCS MPSMOYTOJIbHBIN TpeyroiabHuK. ®opmyny o0bema
MPSIMOYTOJIBHOTO MapajuieNenune1a, IpsMOYroJbHOM MPU3MBI.

Ymern: PaboTaTh ¢ yepTexkoM U yutath ero. Haxoauts 00beMbl IPSIMON MIPU3MBI U IUIHHIPA.
Hcnonb3oBath cBOICTBAa 00bEMOB Tell IIPH pelieHuu 3a1ad. [IpuMenaTs GopMyibl IpU pelieHUuH
3azad.

3.3. Oovem HaKIOHHOU nPU3IMBL, RUPAMUOBL U KOHYca (8u)

3HaTh: BO3MOXXHOCTB U 11€71€c000pa3HOCTh MPUMEHEHUS OIIPEICIEHHOI0 MHTErpaia ajs
BbIUnCIIeHUs 00beMoB Ten. Dopmyny o0beMa HakIoHHOH npu3Mbl. Dopmyiny oObema
MUPaMU/Ibl, Y KOTOPOH BEpIIMHA MPOCLUPYETCS B LIEHTP BIUCAHHON MM OIIMCAHHON OKOJIO
OCHOBaHHUs OKkpyxkHocTH. Popmyiy oObeMa yceueHHON nupamuibl. Dopmyny 00beMOB KOHYCa
U YCEUEHHOTO KOHYca.

Ymerh: Haxoauts 06beM HaKIOHHOM Mpu3Mbl. BeiBecTu dpopmyiny oObemMa HAKIIOHHOM MPU3MBI
C TIOMOIIIBIO UHTETpaia, GopMyny o0bemMa MUpaMUIbI C UCTIOIb30BAHUEM OCHOBHOM (OpMYIIbI
00BeMOB Ten, popMyiny oObemMa KOHyCa ¢ MMOMOIIBI0 OTIPEeIEHHOTO HHTerpaia. Paborats ¢
YepTeKOM U YUTaTh ero. HaxoauTh 00beMbl HAKIIOHHOM MPU3MBI, MUPAMHUJIBI, YCEYEHHOM
MUPaMHJIbI, KOHYCa U YyCEYEHHOTO KoHyca. [IpuMeHsTs popMyInbl Ipu pelieHuu 3aaay.

3.4. Oovem wapa u nnouwyaos cgheput (8u)

3HaTh: q)OpMy.]'Iy HaXO0XKXKICHUA o0beMa mrapa. (DOpMy.]'IBI JJIs BBIYUCIICHU S 00BEMOB YacTel
1Iapa. (DOpMyJ'Iy JJI BBIYUCIICHU A TUIOIAAW ITOBECPXHOCTH 1Iapa. HpI/IMCHeHI/IC (I)OpMy.II nmpu
PCUICHNHU 3a1a4.



YMmerb: PaboTath ¢ uepTeXOM M YUTATh €r0. BIBOAUTE GOpPMYITy Uil BEIUMCIEHUS 00beMa
mrapa. HaxoauTe 00beM mapoBOro cerMeHTa., apoBoro Closi, ceKTopa. BeiBoauts popmyy
JUTSL BBIYUCIICHUS TIJIOIIAIH MOBEPXHOCTH 11apa. [IpuMeHsTs popMyssl Ipu petieHnu 3aaad.

4. Utorosoe nopropenne kypca reomerpuu 10-11 kiaaccos. (144)

3nare: Teopetnueckuii matepuan kypca reomerpun 10-11 xinacca. OCHOBHbIE TEOPETUUYECKUE
¢axTel. Hanbomnee pacrpocTpaHeHHbIE TPUEMBI PEIICHUS 33/1a4.

Ymern: [IpakTuuecku npuMeHATh TeopeTHueckuil Matepuai. CoBepLUIEHCTBOBATh YMEHUS U
HAaBBIKU PELLIEHHUs 3a/1a4.

COJAEP/KAHUME KYPCA YYEBHOI'O KYPCA
I'naBa 5. Meroa KOOpAUHAT B IIPOCTPAHCTBE.

KoopauHaTs! TOUKM U KOOpAMHATHI BEKTOPA. [[eKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE.
@opMyita pacCTOSTHUSA MEXTy IBYMs ToUKaMH. [IpsMOyronpHas cucreMa KOOpAUHAT B
npoctpancTse. Koopaunarel Bekropa. CBs3b MEXAY KOOPAMHATAMU BEKTOPOB U KOOPAMHAT
touek. [Ipocreiimne 3a1aum B KOOpAUHATAX.

Bexropsl. Moayns Bexkropa. PaBeHcTBO BeKTOpOB. C105KE€HME BEKTOPOB U YMHOKEHHUE
BEKTOpa Ha yucio. KoopauHatel BekTopsl. CKalsipHOE MTPOU3BEICHNE BEKTOPOB. JlJInHA BEKTOpA.
VYron mexay Bektopamu. CKaasipHOE MPOU3BEIECHUE BEKTOPOB. BrIUNCIEHUE YIIIOB MEXK Y
MPSIMBIMU U TUIOCKOCTSIMH. Y paBHEHHE MJIOCKOCTH™.

JBwxenus. [lonstue cummeTpun B mpocTtpancTBe. LleHTpanbHas cuMMeTpusi. 3epKaibHast
cumMetpus. OceBas cummetpus. [lapannensrsiii nepeHoc. [IpeobpazoBanus mogoous ™.
CummMmetpus B KyOe, mapaienenumnesne, npuzMe u nupamuze. [Ipumepsl cumMmmerpun B
OKPYXAIOILIEM MHDE.

I'naBa 6. llnauuap, KOHyC U map.

Tena Bpamenus. [ToBopoT Bokpyr npsimoit. [Tonsarue nununapa. Humuaap. Konyc.
VYceuennsiit konyc. Cdepa. YpaBuenue cdepbl. BzanmHoe pacrionoxenue chepsl U IIIOCKOCTH.
Kacarenbnas minockocts k cepe. [Inomans chepsi.

T'naBa 7. O0neMBbI TeJI.

[Tonsite o6beMa. O6beM IPSIMOYTOJIbHOTO Napaienenunena. O0beM MpsIMOYroJIbHOM
MIPU3MBbI, OCHOBAHHEM KOTOPOU SIBIISIETCS MPSIMOYTOJIbHBIN TPEYTrOJIbHUK.

O06bem npsimoit ipu3Mel 1 nuiauHApa. Ilpusma, ee ocHoBaHue, 60koBbIe pedpa. Bricora,
OoxoBast moBepxHOCTh. [Ipsimast n HakIoHHAs npusMa. [Iupamuna, ee ocHOBaHUE, OOKOBBIE
pebpa, BeIcoTa, O0KOBasi MOBepXHOCTh. TpeyronbHas nupamujaa. [IpaBunbHas nupamua.
VYceuennas nupamuaa. O0beM HaKIIOHHON MPU3MBI, TUPaMU/Ibl U KOHYca. Beiuncienue o0beMoB
TeJ ¢ HoMolbIo HHTerpaa. O6beM HakIOHHOH npu3Mbl. O0beM nupamuabl. O6beM KoHyca.
Ceuenue Ky0a, Ipu3Mbl, mupamMusl. [IpencraBieHue o MpaBUIIbHBIX MHOTOTPaHHHKAX
(TeTpaszp, KyO, OKTa3/p, N0AEKAdIP U UKOCASP).

Hlap u cdepa, ux ceuenus. KacarenpHast niaockocts k chepe. O0beM 1mapa u miomnaib
cdeprl. OOBEM IAPOBOIO CETMEHTA, IIAPOBOI0 KOHYCA,

Hrorosoe noBropenne kypca reomerpun 10-11kaaccoB. AKCHOMBI CTEPEOMETPHH.
[TapannenbHOCTb NPSAMBIX, APAJLIENBHOCTD NPAMOM U MIOCKOCTH. CKPEIINBAIOIINECS IIPSIMBIE.
[TapannenpHOCTB MIIOCKOCTEN. IleprenauKyIsIpHOCT IPAMOM U MII0cKocTH. Teopema o Tpex
MEPIEHIUKYIIApaxX. YTOI MEKIY NPAMOM U INIOCKOCTHIO. [IByXrpaHHBIN yroJ.
[lepneHIMKyIApHOCTD MJIOCKOCTEH. MHOTOIpaHHUKY: NIapajuleenuIe ], Ipu3Ma, TUpaMu/a,
IUIOLIA/IA UX NMOBEPXHOCTEU. BekTopsl B ipocTpaHcTBe. JlelicTBus Haa BekTropamu. CKallsipHOE



MPOM3BEICHNUE BEKTOPOB. [yunHap, KOHYC ¥ map, IOl UX MOBEpXHOCTEH. OObEMBI TEIL.
KoMOuHaIms ¢ onrcaHHbIME cepamu.

TEMATHYECKOE IINTAHUPOBAHHUE
2 4Jaca B HEJEJII0, BCEro - 68 4.

Tema Koumnuec | Kosa-Bo

TBO KOHTPOJIbHBIX
4acoB pa6oTt

1 | IloBTOpeHue 4 | nnarHocTuyeckas

2 Mertoj KoopuHAT 19 2

3 | HwmHap, koHYC, mmIap. 20 2

4 OOBEMEBI TET 20 2

5 | IloBTOpenue 5) 1 (uToroBas)

Bcero 68 8




