1. JI.C. Amanacan, B.®. Bymy306 u op. «I' eomempus yueonuk ona 10-11 knaccoé ooueodpazosamenbHbvix yuperHcoeHuii-
M Ilpocseewenue, 20172

2. b.I'3ue. /luoakmuueckue mamepuanst no zeomempuu 0aa 11 knacc - M.Ilpoceewenue, 20002

Pabouasa npozpamma no mMamemamuKke cocmassieHd HA OCHose (hedepasibHo20 KOMIMOHEHMAd 20Ccy0apcmeeHHo20 CmMaHAapma OCHOB8HO20 obuje2o
06pazosaHus.
JlaHHaA paboyasa npospamma opueHmuposaHa Ha yyawiuxca 10-11 kaaccoe u peanulyemcs Ha OCHOBe CedyouWux O0KyMeHmMos:
1. [lMpoepamma 05 0bweobpazosamenbHbiX WKOs, 2UMHA3Ul, nuyees:
CbopHuK “lpozpammbl 017 06uleobpazosamesnbHbIX WKos, 2umHasull, auyees: Mamemamuka. 5-11 kn.”/ Cocm. I-M.Ky3Heuosa, H.I. MuHOwok. — 3-e u30.,
cmepeomun.- M. Apoga, 2002; 4-e uzd. — 2004e.
2. CmaHOapm oCcHOBHO20 0bwWe2o0 06pa308aHUA 10 MamMeMamukxe.
CmaHdapm cpedHez20 (noanHo2o) obuje2o obpazosaHua no mamemamuke // Mamemamuka e wkone.— 20042,- Ne 4 ,- ¢.9
Pabo4yaa npoepamma KOHKpemu3supyem colepraHue npedmemHsix mem obpazosamesnsHo20 cmaHoapma u daem pacnpedeseHue y4ebHbix 4acos no
pasdenam Kypca.
Paboyasa npozpamma 8binosHsem 08e 0CHOBHbIE (hyHKUUU:
UHdopmayuoHHO-memoduyeckaa ¢yHKYyUA Mno3eosnsem 8ceM y4acmHUKam o06pa3osamesnibHO20 npoyecca noayv4umes npeocmasseHUe O Uuensx,
cooepxcaHuu, obweli cmpameauu oby4yeHuUs, 80CIUMAHUA U PA38UMUSA y4auWuxcsa cpedcmeamu 0aHHo20 yyebHo20 npedmema.

H.]'IaHI/IpyeMI)Ie peE3yJabTaTbl 0CBOCHUSA yqeﬁnoro npeamerTa.

B pezynomame u3yuenus mamemamuKkyu Ha 6a3080M ypoeHe yUeHUK 001HCEN

3Hamb/nonumamb’

° 3HAYEHUE MaAMmeMamuyecKkoll HAyKu ons peutenus 36106111, BO3HUKaAOwWux 6 meopuu u npakmuke, wuponty u 6 mo ance epems 0CpaHuYeHHOCnb NPUMEHEHUA
MAMeMamuyeckux Memooos K anaiusy u UCCIe008aHUI0 npoyeccos u S6JIEHUUL 8 npupode u 061/I4€CW[6€,'




° 3HAYEHUEe npakmukKu u 60npocoe, 603HUKAWUx 6 camou mamemamuxe OJis qbopmupoeanuﬂ u paseumus mamemamuyeckou HAyKUu, ucmopuro paseumus
NOHAMUA HUcja, CO30aHUSL MAMEMAMULECKO20 aHajuza, 603HUKHOBEHUA U pA36Umusl ceomempuu,

o VHUBEPCANbHbIL XapaKmep 3aKOHO08 J02UKU MAMEMAMUIeCKUXx paccylcoeHull, ux nPUMEeHUMOCIb 80 6cex 001ACmsX Uelo8edecKou 0esmenlbHOCHU,
T'EOMETPUA
ymemp
. PAacno3Hasams Ha 4epmedtcax u MoOeusx npocmpancmeerHble QopMbl;, COOMHOCUMb MpexmepHble 00beKmMbl € UX ONUCAHUAMU, U30OPAINCEHUAMU;
o ONUCHIBAMb B3AUMHOE PACNONIONHCEHUE NPAMBIX U NIOCKOCMEU 8 NPOCMPAHCIee, apeyMeHMUPO8ams C80U CYHCOeHUsL 00 IMOM PACHONIONCEHUU,
. AHANU3UPOBAMb 8 NPOCMEUUUX CIYYAAX 83AUMHOE PACNON0dCEHUE 00BEKMO8 8 NPOCMPAHCIEE;
o U300paANCaAmMb OCHOBHbBIE MHO20SPAHHUKU U KpPY2ible meid, 8bINOJIHAMb YePmedtCU No YCI08UAM 3A0al,
o cmpoums npocmetiwiue cevenus Kyoa, npusmbl, NUPAMUObL,
o pewiams niaHUMempuiecKue u npocmeliuiie cmepeomempudeckie 3a0a4u Ha HaxoHCOeHue 2eoOMempuiecKux 6eaudut (OuH, yenos, niowaoeu, 00vbemos);
. UCNOIL306AMb NPU PEULEHUU CIEePeOMeMPUIeCcKUX 3a0ay NiaHuMempuiecKue Gakmaol u Memoobl;
. npo8OOUMb OOKA3AMENbHbIE PACCYHCOCHUS 8 X0O€ pellenus 3a0ay;

ucnoJjibzoeambs npuoﬁpemenubte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ 0esAMenbHOCMU U NOBCEOHEBHOIL HCUZHU OJI:

. uccnedo8anus (MOOEIUPOBaHUsL) HECIONCHBIX NPAKMUYECKUX CUMYAYULl Ha OCHO8E U3VUEHHbIX OPMYI U C8OUCME hueyp;

° BbIUUCTIEHUS. 00bEMO8 U nﬂomadeﬁ noeepxz—tocmeﬁ npocmpaHCmeeHHblX mejl npu peuleHuu npakmuvecKux 361061’{, UCnonib3yst npu Heobxooumocmu
CNpAaeoOvYHUKU U 8blYUCIUMETIbHbLE ycmpoﬁcmea.

Cooeprcanue yueonoz20 npeomema.

11 knacc (2u ¢ neoenro, 6cezo 68 u)
1. Koopounamut mouku u koopounamol 6ekmopoe ¢ npocmpauncmee. /leuxncenusn (15 u).

IIpsmoyeonvhasa cucmema koopounam 6 npocmpancmee. Paccmosnue medcoy moukamu 6 npocmpauncmee. Bekmopwl 6 npocmpancmee. [[nuna ekmopa.
Pasencmeo sexmopos. Cnooicenue gekmopos. Ymnoocenue eexmopa na yucio. Koopounamul éexmopa. CxansipHoe npoussedenue 6eKmopos.

Lens: 88edenue nouamue npamoy2oabHOlU CUCEMbl KOOPOUHAM 8 NPOCMPAHCINGE, 3HAKOMCMBO € KOOPOUHAMHO-8EKMOPHBIM MEMOO0OM peuleHus 3a0ad.

Llenu: cchopmuposamsv y yuawuxcsa ymenus npumMeHsms KOOPOUHAMHbIIL U GeKMOPHBINL MEMOObl K PEULEHUI0 3a0ad HA HAX0XCOeHue OIUH OMPEe3KO8 U Yelo8
MeNHCOY NPAMBIMU U 8eKMOPAMU 8 Hpocmpancmee. B xode uzyuenus memol yenecoobpasHo UCHONb308AMb AHALOSUIO MENHCOY PACCMAMPUBAEMbIMU HOHAMUAMU HA



NIOCKOCMU U 8 NPOCMpaHcmee. JMo HOMONCem yuawumcs Oonee 21y60K0 U OCOZHAHHO YCEOUMb UZVHAEMbll MAMEPUal, YACHUMbL COOEPICAHUe U MeCmo
BEKMOPHO20 U KOOPOUHATNHO20 MEMOO08 8 Kypce 2e0Mempuu

OcHnHogHas yenb— 0000wWums U CUCIMEMAMUIUPOBATL NPEOCMAGIEHUS. VHAWUXCS O OEKAPMOBLIX KOOPOUHAMAX U 8EKMOPAX, NO3ZHAKOMUMb C
NOIAPHBLIMU U CheputecKuMi KOOPOUHAMAMU.

Hzyuenue koopounam u 6eKmopo8 6 NPOCMPAHCHEE, C 0OHOU CIOPOHbL, 80 MHO2OM NOGMOPSEN U3YUeHUe COOMBEMCMEYIOWUX mem NIaHUMempuu, a ¢
Opy2oll CMOpoHblL, 0aem aneedpauiecKuli Memoo peulenus CmepeomMempudecKux 3a0au.

2.1{ununop, xonyc, wmap (17 u)

Ocnosnvie 2nemenmul cpepuvl u wapa. Bzaumnoe pacnonooscenue cgepul u niockocmu. Mrozoepannuxu, nucannvle 8 cghepy. Mnozoepannuku, onucanuvle
oxono ceput. Lununop u xouyc. @ueypuvl epaujeHus.

Llens: svipabomka y yuauuxcs cucmemMamu4eckux c6e0eHuil 06 0CHOBHBIX 8UOAX Mell 8PAUEeHUSL.

Henu: oamv yuawumcs cucmemamuyeckue ceedetuss 00 0CHOBHBIX 6udax mes epaujenus. M3zyuenue Kpyenvix men (YUiuHoOpa, KOHyca, wapa) 3asepuiaem
uzyyenue cucmemMvl OCHOBHbIX NPOCMPAHCINBEHHBIX 2eoMempuyeckux mei. B xode snaxomemea ¢ meopemuueckum mamepuanom memvl 3HAUUMENLHO PA3GUBAIONICS
NPOCMPAHCMBEHHbIe NPEeOCMABLeHUs VUAWUXC: Kpyeable Med pPAcCMampugams HA NPUMEpe KOHKPEMHbIX 2eoMempudeckux mei, usyyams 63aUMHOe
pacnonodicerue Kpyaavlx men u NiocKocmell (Kacamenvhvle U ceKyujue NI0CKOCMU), O3HAKOMUMb C NOHAMUSAMU ONUCAHHBIX U GNUCAHHBIX NPUSM U NUPAMUO.
Pewamsb bonvuioe xonuuecmeo 3a0ay, 4mo no3eoasem npoooICUms pabomy no HOPMUPOBAHUIO I02ULECKUX U SPAPUUECKUX YMeHULl.

OcnoeéHnasa yenbv— chopmuposams npeoCmasieHus YHawuxcsa 0 KpyivlX menax, usydumo CAyyau ux 63aumHo20 PACHONONCEHUS, HAYHUMb
u300padcamov BRUCAHHbIE U ONUCAHHBLIE DUSYPUL.

B oannoii meme obobwaromes ceedenus uz nianHumempuu 06 OKpysCHOCMU U Kpyee, 0 83AUMHOM PACHONONCEHUU RPAMOIL U OKPYICHOCTU, O 6NUCAHHBIX U
ONUCAHHBIX OKPYHCHOCMAX. 30eChb yuawuecs 3HaKOMAMCSA ¢ OCHOBHbIMU PUSYPAMU BPAUYEHUs, BbIACHAIOM UX CEOUCMBA, YHAmMCs UX U300pa)cams u peuams 3a0adu
Ha gueypel spawjenus. Popmuposanuto bonee 21y60KUX NPeOCMABIeHUT YIAWUXCA MO2YM CYHCUMb 3A0a4U HA KOMOUHAYUU MHO20SPAHHUKOS U (hueyp 6paujeHus.

3. Oovem u nnowyadv nosepxuocmu (22 u).

Honsimue obvema u eco ceoiicmsea. Obvem YUIUHOPA, NPIMOY20bHO20 napaiierenuneda u npusmvl. Ipunyun Kasamvepu. Obvem nupamuovt. Obvem
KOHyca u ycewenHoz2o KoHyca. Obvem wapa u e2o yacmeil. 1110wadb nosepxHocmu MHO20ZPAHHUKA, YUTUHOPA, KOHYCA, YceueHHo20 Konyca. [lowads nogepxunocmu
wapa u e2o uacmetl.

Ienv: cucmemamuzayus u3yyenus MHO2OSPAHHUKOG U MeETl BpAueHUs 8 X00e peuienis 3a0ay Ha GbIYUCIeHUe UX 00beMOo8.

Lenu: npodondxcums cucmemamuyeckoe uyueHue MHO20ZPAHHUKOG U Mell 8PAWEHUs 8 XO0€ PeuleHUsl 3a0ay Ha 8blYUCTIeHUe UX 00bEeMO8.

THonsmue obvema 6600ums no aHAIO2ULU C NOHAMUEM NIOWAOU NAOCKOU (hucypbl u GOPpMYIUPOSAMb OCHOBHBLE CEOUCMBA 00BLEMOE.

Cywecmeosanue u eOUHCMBEHHOCHb 00beMa mea 8 WKOIbHOM Kypce MAmeMamuKy npuxooumcs npUHUMams 6e3 0okazamenibcmed,

maxk Kak eonpoc 00 00veMax NpUHAORedcum, no cyujecmsy, K mMpyOHbIM pasoenam evicuiei mamemamuku. llosmomy HydcHble pe3yibmanmol
VCMAHABIUBAMb, PYKOBOOCHBYSICh O0IbUE HALTSOHBIMU COOOPANCEHUSIMU. YUeOHbIIL Mamepuan 21agbl 8 OCHOBHOM 00JAHCEH YCEOUMbBCIL 8 NPOYECce PeieHuUst 3a0ad.

OcroegHasa yeab— chopmuposams NpedCMAaBIeHUs Yauwuxcs 0 ROHAMUAX 00beMa U NIowWaou No8epXHOCMU, Gbl8eCmU POpMYabl 00beM08 U
naowaoetl nOBEPXHOCMell OCHOSHbIX NPOCMPAHCMEEHHLIX QuU2yp, HAYYUMb PEuamb 3a0a4u Had HAX0XNCOeHUe 00bemMo8 U naowadel No8epXHOCMEl.



Hzyuenue 00vemos 0bobwaem u cucmemamusupyem mMamepua WIGHUMEMpUY 0 naowaosax niockux ¢gueyp. Ipu evieode ¢opmyn ob6vemos ucnorvzyemes
npunyun Kaeanvepu. mo no3gonsem 4ucmo 2eomempuieckumy Memooamu, 6e3 ucnonb308aHusl UHmMezpana Uiy npedeibHo20 nepexoodq, Hatmu 00bembl OCHOBHBIX
NPOCMPAHCMBEHHBIX u2yp, BKIOUAL 00beM WApa U e20 Yacmell.

Ipaxmuueckas HANPAGIEHHOCMb MO MeMbl ONPeOensiemcs OOAbUUM KOIUYECTHBOM PA3HOOOPA3HbIX 3A0ay HA 6blYUCIeHUEe 00beM08 U nioujadeu
nosepxHocmel.

Ilosmopenue (14 u.)

Llenw: nosmopenue u cucmemamusayus mamepuana 11 kracca.

Llenu: nosmopums u 0006WUMb 3HAHUSA U YMEHUA, VUAWUXCA Yepe3 peuleHue 3a0ay Nno Ciedyrouum memam: Memoo KOOPOUHAm 6 HPOCMpPaHCcmee;
MHO202PAHHUKU, Mea 8PAueHUsl; 00bEMbL MHO202PAHHUKOG U Mell 6DAUeHUSL.



Temamuueckoe naanupoeanue 2eomempusn 11 knacc, éceco 6 200y 68 u .,6 neoeni 2 u.

Ne HavmeHoBaHWe Tembl Kon-Bo vacos
n\n

1 MeTopa, KoopAauHaT B NpocTpaHcTBe. [lBUXKeHus 15
1.1 KoopAauHaTbl TOYKM M KOOPAMHATLI BEKTOPaA 1
1.2 MpocTeliwmne 3agaun B KoopgmHaTax 3
1.3 CKkanapHoe npoussBegeHme BEKTOPOB 3
1.4 PeweHue 3agay 1
15 [BuKeHua 1
1.6 PeweHwue 3agau 3
1.7 | NoBTopUTENLHO-0606LWAIOWMIA YPOK 2
1.8 | KonmponobHaa paboma Ne 1 no meme «Memod KoopOuHam e npocmpaHcmee» 1
2 LlmnumHAap, KOHyc, Wwap 20
2.1 Unnannap 2
2.2 PeweHue 3agau 2
2.3 KoHyc. YceueHHbIh KOHYC 4
2.4 PeweHune 3apay 3
2.5 | Coepa 3
2.6 | Pewenune 3apau 4




2.7 | NoBTopuTenbHO-0606LWAOWMIA YPOK 1
2.8 | KomponaoHas paboma N2 2 no meme «LjuauHOp, KOHyc, wap» 1
3 06bembl TeN 23
3.1 O6bem NpAMOYrosbHOro napannenenvnena 1
3.2 | O6bbem npamoi NpU3Mbl U LUAKHAPA 1
3.3 PeweHwue 3agau 3
34 O6bem HaKNOHHOM NPU3MbI, MTMPaMKAbI, KOHYCca. 3
3.5 PeweHwue 3agau 3
3.6 O6bem Wwapa 1 naowanb chepsl 2
3.7 PeweHue 3agay 4
3.8 | NoBTOpuUTENBHO-0606LLAIOLLNI YPOK 1
3.9 | KoHmponbHasa paboma Ne 3 no meme «O6vbemobl men» 1
4 0O606walouiee noBTOpeHUe 10
4.1 PeweHwue 3agau 10
4.2 Umozosas KoHmponvHaa paboma 1
WUtoro yacos 68
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