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IInanupyembie pe3yJbTaThl 0CBOCHHS Kypca
«H30pannbie Bonpochl MaTeMaTukm» 10 kiaace

Nsyuenue osnexktuBHOro Kypca «V30paHHBIE BONPOCHI MAaTEMAaTHKW» J1a€T BO3MOXKHOCTh
oOyuaromumcs 10 kmacca 10CTUYD CIEAYIOUIUX PE3YIbTaTOB Pa3BUTHSL:

JIuunocmuoim pe3ynrvmamom V3ydeHus Kypca sBisercs GOpMUPOBAHHE CIEIYIONIMX YMEHUN U
Ka4eCTB:

1) ymeHue sICHO, TOYHO, T'PaMOTHO H3JaraTh CBOM MBICIIM B YCTHOM W MHCbMEHHOH peuu,
IIOHUMATh CMBICII IIOCTaBJIICHHON 3ala4i, BBICTpauBaThb aprymeHTaluio, IM[MPUBOJAUTL IIPHUMEPBI U
KOHTPIIPUMEDHI;

2) KpUTUYHOCTh MBILUICHUS, YMEHUE PACIO3HABaTh JOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTIIMYATh THIIOTE3Y OT (aKTa;

3) mpeAcTaBieHUE O MaTeMaTUICCKOM HayKe Kak cepe JeloBeUeCKOl NesTeIIbHOCTH, 00 3Tamax
€€ Pa3BUTHS, O €€ 3HAYUMOCTH JJI Pa3BUTHUS [IUBUIIU3ALINH;

4) KpC€aTHUBHOCTb MBIINUJICHUS, HWHHIHWATHBA, HAXOAYMWBOCTb, AKTUBHOCTb IIpU PCUHICHUU
MaTeMaTHYECKUX 3a7a4;

5) yMeHHEe KOHTPOJIMPOBATH MPOIIECC M PE3YIbTAT y4eOHOM MAaTEMaTHIECKOH NeSITEILHOCTH;

6) CIOCOOHOCTH K SMOIIMOHATBHOMY BOCIIPHUSTHUIO MaTeMaTHUYeCKUX OOBEKTOB, 3ajay, PElICHUH,
pacCy K JIeHH;

7) BOJISL MU HACTOMYMBOCTD B JOCTUKCHHUHU LEITH.

Memanpeomemubim pe3yiomamom U3y49CHUs Kypca siBIsieTCsl (POPMUPOBAHUE YHHBEPCATBHBIX
yueOHbIx nerictBuit (YVY ).

1) mpencraBnennus 00 MaEAX M O METOJAX MAaTEMATUKH KaKk 00 YHHBEpPCAILHOM SI3bIKE HAYKU U
TEXHHKH, O CPEACTBE MOJCIMPOBAHUS SIBICHUN U MPOILIECCOB;

2) yMeHue BHUAETh MAaTEMaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHOW CHUTyalludl B APYTHX
TUCIUIUIMHAX, B OKPYKAIOIIEeH KU3HU;

3) yMeHHE HaXOJWUTh B PA3IMYHBIX HMCTOYHHKAX HH(POPMAILUIO, HEOOXOIUMYIO ISl pEIICHUS
MaTeMaTHYeCKUX MpoOJeM, U MPEACTaBIATh €€ B MOHATHOHN (hopme; MPUHUMATH PEUICHHE B YCIOBHUSX
HETIOJIHOM 1 M30BITOYHOM, TOYHOH M BEpOSTHOCTHON HH(OpMAI;

4) yMeHue MOHUMAaTh W HCIOJNB30BATh MaTeMAaTHUYECKHWE CpEACTBA HArIsSAHOCTH (Tpadukw,
JarpaMMBbl, TAOJIUIIBI, CXEMBI U JIP.) Ul WIUTIOCTPALUH, HHTEPIPETAIlNN, apTyMEHTAIIH;

5) yMeHue BBIABUTaTh TMIOTE3bI IPU pelleHre y4eOHBIX 3a7ad U MOHMMATh HEOOXOIUMOCTh UX
MIPOBEPKU;

6) yMeHHE IPUMEHSATh UHAYKTUBHbBIE U JCTYKTUBHBIE CIIOCOOBI PacCyKICHUMN, BUACTh Pa3IUYHbIE
CTpaTEeTUH PEIICHHs 3a/1a4;

7) TOHUMaHUE CYIIHOCTH aJIrOPUTMUYECKUX MPEANUCaHUii U yMEHUEe [eWCTBOBaTh B
COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM;

8) yMeHHe CaMOCTOSITENIbHO CTaBUThH II€NIM, BHIOMpATh U CO3/1aBaTh AITOPUTMBI AJISl PELICHUS
y4eOHBIX MaTeMaTHUECKUX PooIIeMm;

9) yMeHHe IJIaHUPOBaTh M OCYIIECTBISTH ACSATENbHOCTb, HAIPABICHHYIO Ha pELICHHE 3ahay
HCCIIEIOBATEIIHCKOTO XapaKTepa;

Pezynamuenvie YY/I:

1) camocrosarensHO OOHapyKuMBaTh W (hOpMyTUpOBaTH y4eOHYIO MPOOIEMy, ONPEACIITh IIeTh
YV

2) BBIABUTATH BEPCHUU pEIICHUs MPOOJIEMBI, OCO3HABATh (M HHTEPIPETUPOBATH B ClIydae
HEOOXOJMMOCTH) KOHEYHBII pe3yibTaT, BHIOUPATh CPEACTBA JOCTHXKCHUS LIETU U3 MPEUIOKEHHBIX, a
TaKXKe UCKaTh UX CAMOCTOSITEIHHO;

3) cocTaBiATh (MHAUBUAYATHHO WM B TPYIIIE) [JIaH PEIICHUS TPOOIeMbI (BBIOTHEHUS IPOEKTA);

4) pabotasi 1o IIaHy, CBEPSATh CBOU JCUCTBHUS C IICIBI0O U MPU HEOOXOIWMOCTH HCIPABISATH
OILIMOKU CAaMOCTOSITENILHO (B TOM YHUCJIE U KOPPEKTUPOBATH ILIaH);



5) B 1uaiore ¢ y4uTeIeM COBEPIICHCTBOBATH CAMOCTOSATEILHO BEIOPAHHBIE KPUTEPHH OIICHKH;

Ilo3nasamenvnvie YY/[:

1) mpoBoaANTH HAOIOEHUE U DKCTIEPUMEHT T10J] PYKOBOJICTBOM YUHUTEJIS;

2) oCyIIeCTBIATh PaCIIUPEHHBIA MOUCK UHPOPMAIIUU C UCTIOIB30BAHUEM PECYPCOB OMOIMOTEK U
WHTCPHETA,;

3) ocymiecTBiIATh BbIOOp Hambomnee 3(HEeKTUBHBIX CIIOCOOOB pEIleHUs 3a/1a4 B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBUH;

4) aHaIM3UPOBATh, CPABHUBATh, KJIACCU(UIIMPOBATH U 000011aTh (GaKThl U ABJICHUS;

5) naBaTh OompeeNeHUs TOHATHSM,

Kommynuxamuenwvie YY/I:

1) caMOCTOSTEIPHO OpPraHW30BBIBATH YU4eOHOE B3aWMOJICHCTBUE B TpyIe (OMpeAesaTh 0oOmue
[eJIH, JOTOBAPUBATHCS APYT C IPYTOM U T.JI.);

2) B AMCKYCCHH YMETh BBIIBUHYTh aPTyMEHTHI 1 KOHTPAPTYMEHTHI,

3) yUUTbCA KPUTHYHO OTHOCHUTCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM NPU3HABATH OUITMOOYHOCTh
CBOETO MHEHUS 1 KOPPEKTUPOBATH €T0;

4) noHNMas MO3UIUIO APYroro, pa3inyaTh B €r0 peuu: MHEHHE (TOUYKY 3pEHHs), T0KA3aTeIbCTBO
(aprymeHTsI), hakThI (THIIOTE3bI, AKCHOMBI, TEOPHH);

Ilpeomemnvim pesynbmamom W3y4eHUs Kypca sBISETCd C()OPMUPOBAHHOCTH CIIEAYIOIIMX
YMEHUH.

1) oBnageHue 0a30BbIM IOHATHIHBIM anmapaToM [0 OCHOBHBIM pa3jeiaM COAEpKaHUS;
IpeJCcTaBiIeHne 00 OCHOBHBIX M3y4aeMbIX HMOHATHUAX (YUCIIO, FeoMeTpuuecKas (purypa, reoMeTpudeckoe
TEJIO, ypaBHEHUE, (DYHKIHS, BEPOSITHOCTH) KaK BXHEWIIMX MAaTEMAaTHYECKHX MOJEISX, IO3BOJISIOLINX
OINMCHIBATh U U3y4aThb peaJbHbIE MPOLIECCHI U SIBICHUS;

2) ymeHue paboTaThb ¢ MaTeMaTHYECKUM TEKCTOM (aHAIM3HPOBATH, M3BJIEKATH HEOOXOIMMYIO
UH(POPMALIMIO), TOYHO U IPaMOTHO BbIpa)KaTh CBOU MBICIIM B YCTHOM U NMHCBMEHHOHN peu NpUMEHEHHUEM
MaTeMaTHYECKON TEPMHUHOJOTMM M CUMBOJIUKHM, HCIOJIB30BaTh pa3JIMYHbIE S3bIKW MaTeMAaTHUKH,
IPOBOJUTH KJIaCCU(UKALIMK, TOTHUECKHUE 0OOCHOBAHUS, J0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEP)KICHUIA;

3) pa3BuUTHE MpPEACTAaBICHUM O YHUCIE W YHUCIOBBIX CHCTEMax OT HATypajbHBIX [0
JEHCTBUTEIBHBIX YACEN; OBJIJICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAJIBHBIX BBIUUCIICHUN;

4) oBnaneHue cUCTeMOW (YHKIIMOHAIBHBIX TMOHATHHA, (YHKIMOHAIBHBIM S36IKOM ¥ CUMBOJIMKOW;
YMEHHE UCIONb30BaTh (YHKUHUOHAIBHO-TpaUUecKre TMpeiCTaBIeHUs] JJs OINUCaHHWA W aHalu3a
peanbHBIX 3aBUCUMOCTEN;

5) oBnageHHE IeOMETPUUECKUM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €ro JJIs ONUCAHUS IPEIMETOB
OKpY)KaloIlIer0 MHUpa; pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN U HU300pa3UTENbHBIX YMEHMH,
nproOpeTeHre HaBbIKOB T€OMETPHUUECKUX TOCTPOCHHUIA;

6) yCBOEHHE CUCTEMATUYECKUX 3HAaHUN O FEOMETPUUECKUX TeJlax B IPOCTPAHCTBE U UX CBOMCTBAX,
YMEHHME NPUMEHATh CUCTEMATUYECKHE 3HAHWS O HUX JUISl PEIICHHUsS I€OMETPUYECKHUX U MPAKTHUUYECKUX
3aj1a4;

7) yMmeHHue WU3MepATh [UIMHBI OTPE3KOB, BEIWYMHBI YIJIOB, MCIOJIB30BaTh (HOPMYJbl IS
HAXOXKICHHUS TUIOIAACH M 00hEMOB T€OMETPHUUECKUX TEIT;

8) yMeHHEe MPUMEHATh M3YUYCHHbIE IIOHATHS, pPE3yNbTaThl, METOJbl JJIsi pelIeHUs 3axad
IPaKTUYECKOTO XapakTepa M 3a/a4 U3 CMEXHBIX IUCHUIUIMH C MCIOJIb30BAHUEM IPH HEOOXOIUMOCTH
CIPABOYHBIX MATEPHAIOB, KAIBbKYJISATOPA, KOMIIBIOTEPA.

IIpeameTHble o01acTn «Aaredpa» u «I'eomerpus»

1) BbinmonHATh apupMeTHUECKHE JEUCTBUSA, COuYeTass YCTHbIE U IUCbMEHHBIE IPUEMBI,
IIPUMEHEHNE BBIYUCIUTENBHBIX YCTPOICTB; HAXOAUTh 3HAYEHUs KOPHS HAaTypalbHOW CTENEHH, CTEIIEHHU C
palMoHaNBHBIM  ITOKa3aTeneM, Jiorapudma, UCHONB3ys TNpPH HEOOXOAWMOCTH  BBIYMCIUTEIHHBIC
YCTPOMCTBA; MOJIb30BATHCS OLCHKOM U MIPUKUAKON ITPU MPAKTUYECKUX pacueTax;

2) BpinonHATH JAEHCTBUS € KOMIUIEKCHBIMM 4YMCIAaMH, II0Jb30BaThCS T'€OMETPUUYECKON
UHTEpIpPETAlMEll KOMIUIEKCHBIX YHCEI, B MPOCTEHINUX CIIydasX HAXOAUTb KOMIUIEKCHBIE KOPHH
YPaBHEHHH C IEHCTBUTEIBHBIMHA KO3 PHUIIHEHTAMU;



3) IlpoBoauTh mpeoOpa3oBaHMs YHCIOBBIX M OYKBEHHBIX BBIPAKEHUM, BKJIIOYAIOIIUX CTENEHH,
paJuKabl, J0rapupmbl 1 TPUTOHOMETPUUYECKHE (DYHKIIUH;

4) BBIMONMHATH TPAKTUYECKUE PACUYETHI 110 (GOpMyIIaM, BKIF0Uast (POpMyJIbl, COepKAIIe CTEIICHH,
paJuKabl, JorapumMbl ¥ TPUTOHOMETpUYECKHE (PYHKLUH, IPU HEOOXOAUMOCTU UCHOJIb3Ys CIPaBOYHbIE
MaTepuaibl ¥ MIPOCTEUIINE BHIYUCIUTENbHbIE YCTPONUCTBA.

5) Omnpenenars 3HaueHUe (QYHKIMU N0 3HAUEHUIO apryMEHTa MPH Pa3JInYHbIX CIIOCO0ax 3a/J1aHus
byHKINM;

6) Ctpouts rpadvku U3y4eHHBIX (PYHKIIHIA, BBITOIHATH IPeoOpa3oBaHus rpa@uKoB;

7) OnmceiBath 1O TpaduKy U 1Mo GopMylie IOBEJICHNUE U CBOMCTBA (DYHKIIHA;

8) PemaTh ypaBHEHHUs, CUCTEMBl YpaBHEHUIl, HEPABEHCTBA, MCIIOJIb3Ysl CBOWCTBA (DYHKIMH U HUX
rpaduvecKre mpeICTaBICHuUS;

9) OnuceiBaTh U UCCIENOBaTh (YHKIMU PeabHBIX 3aBUCUMOCTEH, IPEACTaBIATh UX rpaduyecky;
UHTEPIPETHPOBATH TPAPHUKH PEaTbHBIX MTPOIECCOB.

10) Pewats reomerpudeckue, Gpuzndeckrue, 3KOHOMUYECKHE U JPyrue NpUKiaJHble 3aJjau, B TOM
yHCclie 337a4d Ha HauOOoJblIMEe U HAaUMEHbIINE 3HAYEHMsI C MPUMEHEHHEM anmnapara MaTeMaTH4ecKoro
aHaJIN3a.

11) Pemarp TekcCTOBblE 3ajjaud C IIOMOIIBIO COCTAaBJICHUS YPAaBHEHUM M HEPABEHCTB,
UHTEPIPETUPYS PE3YJIBTAT C Y4ETOM OTPAHUUYEHUN YCIIOBHS 3a/1a4H;

12) N300paxaTh Ha KOOPJAUHATHOMN IJIOCKOCTU MHO>KECTBA PELICHUNM YpaBHEHUI U HEPABEHCTB, C
JBYMsI IEPEMEHHBIMHU, U UX CUCTEMBbI

13) Pemarp niuaHUMETpUYECKHE U NPOCTEHMILNE CTEPEOMETPUUYECKUE 3aJaud HAa HAXOXKIACHHE
reOMEeTPUYECKUX BEIMYUH (AJIUH, YIJIOB, IJIouIaaei, 00beMOoB);

14) HUcnonb3oBaTh NHpu pELIEHUMH CTEPEOMETPUYECKHX 3a7au IUIAHUMETpUYECKUE (AaKThl U
METO/IBI;

®OOPMbI OPTAHM3AIIMMA YYEBHBIX 3AHATUI: dbpoHTanbHas, WHIUBUAYATbHAS H
TPYIIIOBas.



2) Coaepixkanue kypca «M30panHbie Bonpockl MaTeMaTuK®» B 10 Ki1acce

Tema 1. Pemnenne paumoHaJbHbIX ypaBHeHMi H HepaBeHcTB (10 vac) JluneiiHoe ypaBHeHue.
KBagparnoe ypaBuenue. Henonnele KBajgpaTHble ypaBHEHMs. Pa3noskeHHe KBaJpaTHOrO TpeX4wieHa Ha
MHOHUTENH. [IpoOHO-pallnoHaNbHOE ypaBHEHUE. Perienne paliioHabHbIX HEPABEHCTB.

Tema 2. IlpeoOpa3oBaHue PalMOHAJBLHBIX M MPPALMOHAJBLHBIX BbIpaskeHmii (9 uac) CaolicTBa
CTEIIEHU C LIeIbIM MoKa3aTeseM. Pasnoxkenne MHorowieHa Ha MHoxkuTenu. Cokpamenue apoou. Cymma
U pa3HocTh apobeii. [IponsBenenue n yactHoe npobdeii. [IpeoOpa3oBanme UPpaOHAIBHBIX BBIPAKCHHM.

Tema 3. IlpeoOpa3oBanne TpUroHoMeTpU4YecKUX BbIpa:keHul (8 4yac) COOTHOIICHHS MEXKIY
TPUTOHOMETPUYECKUMH (YHKIMSAMU OJHOTO HTOTO K€ aprymeHnra. Dopmysbl KpPaTHBIX apryMEHTOB.
OOpaTHble TPUrOHOMETPUUYECKUE (PYHKIIUU.

Tema 4. PemieHne TpuroHomerpuuyeckux ypaBHeHuil (9 uac) @opMmyiibl KOpHEH NpOCTEHIINX
TPUTOHOMETPUUECKUX ypaBHEHUW. YacTHble ciaydau pelIeHUus MPOCTEUIIUX TPUTOHOMETPUUYECKUX
ypaBHeHUH. OTOOp KOpHEH, MmpuHaIIeKaumx NpoMexyTKy. CrocoObl peleHuss TpPUroHOMETPUUYECKUX
YPaBHEHUH.



3) TemaTu4eckoe IVIAHUPOBAHUE € YKA3aHHEM KOJIHYECTBA YaCOB, OTBOJAMMBIX HA
OCBOCHHE KAKI0H TeMbI

Ne Tema 3ausTHA Kon-Bo Hara
4acoB
1 Tema: «Pewenue payuoHanbHbIX YPAGHEHUN U HEPAGEHCM 6
10 uacos

1-2 JInHeliHbIe ypaBHEHMS 2

3-4 KBanparHbie ypaBHeHUs 2

5-6 Henosinble kBagpaTHbIC YpaBHEHUS 2

7-8 JpoOHo-paninoHaibHble YpaBHEHUS 2

9-10 Penienue pannoHaJbHbBIX HEPABEHCTB 2

2 Tema «Ilpeobpazosanue payuoHanbHbIX U UPPAUUOHATTLHBIX

8LIPAICCHUIL) 9 uacos

11 CBoIiCTBa CTENEHU C IIEJIBIM MTOKa3aTelieM 1

12-13 | Pa3znoxeHre MHOTOUYJICHA HA MHOKUTEIHU 2

14 CokpalieHue 1poou 1

15 CymMa M pa3HOCTh JIpo0eit 1

16 [Ipoun3sBeneHre u yacTHOE JIpoOei 1

17-19 | Ilpeobpa3oBaHue WppalMOHAIbLHBIX HEPABEHCTB 3

3 Tema: «Ilpeobpaszosanue mpuzonomempuueckux 8 uacos
GbIpaAdICeH UL

20-22 | CooTHolIeHUsI MEXTy TPUTOHOMETPUYECKUMH (PYHKIIMSIMHU 3
OJIHOTO U TOTO K€ apryMeHTa

23-24 | ®opmynbl KpaTHBIX ApIyMEHTOB 2

25-27 | ObparHbIe TPUTOHOMETPHUYECKHE (DYHKITIH 2

4 Tema «Pewenue mpuzonomempuyuecKux ypasHeHuin) 9 uacoe

28-29 | ®opmynbl KOpHEN MPOCTEHIINX TPUTOHOMETPUUECKUX 2
ypaBHEHUU

30-31 | YacTHble ciayyau pemieHus] IPOCTEUIINX TPUTOHOMETPUYECKUX | 2
ypaBHEHUU

32-33 | Ot0op KOpHE, MPUHAISKAIINX TPOMEKYTKY 2

34-36 | CriocoObl penieHus] TPUTOHOMETPUYECKUX YPaBHEHUN 2
Bcero 34 yaca
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