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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma mo 31eKTUBHOMY Kypcy «/30paHHbIe BOMPOCH MaTEMAaTHKM»

s ygammxcst 11 kimacca cocraBieHa Ha OCHOBE MPOTPaMMbl CPEIHEro (ITOJIHOTO)
obmeroo6pa3oBanus (6a30BbIil ypOBEHB) IO MaTeMaTHKE.

[TporpamMma paccunTana Ha OAWH roJl 00y4ueHus B 00beMe 34 yaca. J[aHHBII 3JIEKTUBHBIN KypC

SIBJIICTCSL TIPEIMETHO-OPUEHTUPOBAHHBIM JIJISl BBITYCKHUKOB 00IIe00pa30BaTEIbHOMN IIKOJIBI
npunoaroroBke k EI'D mo maremaTuke 1 HampasieH Ha (OpMUPOBAHHE YMEHHI U CIIOCOOOB
JESITEIbHOCTH, CBA3aHHBIX C PELIEHUEM 3a/1ay MOBBIIIEHHOTO YPOBHS CJIOYKHOCTH; Ha
pacupenue 1 yriyOiaeHne coepKaHus Kypca MaTeMaTHKH C IEIbI0 JOTOJIHUTEIbHON
MOATOTOBKM YYAIIUXCS K TOCYJAapCTBEHHOHM (MTOroBOi) artectamuu B ¢opme EID, a
TaKKe JIOTIOJHACT M3y4yaeMblid MaTepuaj Ha ypoKaxX CHUCTEMOM YHpaKHEHUH M 3ajad,
KOTOpBIE YIIIyOJISIOT U PAaCHIMPSAIOT HIKOJBHBIM Kypc MaTeMaTHKU: anredpa M Havaja
MaTEMaTHYeCKOro  aHallh3a, T'€OMETPUM M TMO3BOJIIET HAyaTh I[eJICHANPABICHHYIO
MOArOTOBKY K caue EI'D.

esan kypcea:

7] coszmaHue yclnoBUMl Ui (GOPMUPOBAHUA UM Pa3BUTHS Yy OOYYAIOLIUXCS HaBBIKOB
camoaHanu3a, 0000IIEHUS U CUCTEeMAaTHU3allUY MTOJTyY€HHBIX 3HAHUN U YMEHU, HEOOXO0IMMBIX
JUIS IPUMEHEHUSAB MPAKTUYECKON 1eATeIbHOCTH;

U er'IY6I/ITB U CUCTCMATU3UPOBATH 3HAHHA ydalllUXCA IO OCHOBHBIM pa3aciiaM MaTC€MaTUuKH,
] IMO3HAKOMUTDH yHallIUXCs C HCKOTOPBIMH MCTOJaMU U IpUEMaMU PCIICHUA MATEMATUYCCKUX
3aaa4, BbIXOJAIINUX 3a paMKH IIKOJbHOI'O yqe6H1/H<a MaTEMATUKU,

O ¢opmMupoBaTh yMEHHS MPUMEHSTHh MOJYYCHHbIC 3HAHMUS TPU PEIICHUHM HECTaHAAPTHBIX
[0 3amay; BOCHHUTaHUE KYJIbTYpPhl JIMYHOCTH, OTHONIEHUSI K MaTeéMaTHMKe Kak K YacTH
o01IIeUeIoBeueCcCKom
KyJbTYpbl, TOHUMAaHHE 3HAYMMOCTH MaTEMATHUKH JJIsI HAYYHO-TEXHUYECKOTO Mporpecca.
3agauu Kypca:
[1 pa3sBUTb MHTEPEC M TOJIOKUTEIBHYIO MOTHBALIMIO H3YYECHHUS IIPEAMETA;
[0 copMupoBaTh M COBEPIICHCTBOBATH Yy YYAIIUXCsl MPUEMBI U HABBIKH PEIICHUS
3aja4
MOBBIIIEHHON CI0KHOCTH, peiaraeMbix Ha EI'D;

J  TpoIOJDKUTH (POPMUPOBAHUE OIBITA TBOPUECKON ACATEIHHOCTH YYAIIUXCS YEPE3 Pa3BUTHE
JIOTUYECKOTO MBIIIJICHHS], TPOCTPAHCTBEHHOTO BOOOPaKEHUS, KPUTUYHOCTH MBIIUICHUS IS
JabHENIIero 00y4YeHus;

[0  cmocoOCTBOBaTh Pa3BUTHIO y YYAIIUXCS YMEHHS aHAIH3UPOBaTh, CPAaBHUBATh, 0000IIATH;

0 ¢opmMupoBaTh HaBBIKU pPa0OTHl C JOTOJHUTENBHOW IUTEPATypOH, HCIIOIb30BAHUS

Pa3IMYHBIX
WHTEPHET - PECYPCOB.

Ili1anupyembie pe3yibTaTbhbl 0CBOCHUS 3JIEKTHBHOI0 KYPC
HN3y4denue 3/ieKTUBHOTO Kypca « M30paHHble BOPOCHI MATEMATHKI» 1aeT BO3MOKHOCTH

o0yuyarumumes 11 kiacca 10cTHYD CJIEYIOIIHMX Pe3y/JbTATOB PA3BUTHS:

Juunocmuvim pe3yiomamom W3YUCHUSA KypcCa SABIACTCA q)OpMI/IPOBaHI/Ie CJICOYIOIINX



YMEHUH UKAYECTB:
1) ymeHue sICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIH B YCTHOW U MHCHMEHHOW PEYH,

MMOHUMATh CMBICI TIOCTaBJICHHOW 3a/layd, BBICTPAMBATh AapryMEHTAlUIO, MPUBOJIUTH
MIpUMEPBI U KOHTPIPUMEPDI;



2) KpUTHYHOCTD MBIIIICHUS, YMEHHE PaCcIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJINYATh THIIOTE3Y OT (aKTa;

3) mpezacTaBieHUE O MaTEMAaTHYECKOIl HayKe Kak cepe ueoBeuecKoil e TeIbHOCTH, 00 dTanax
ee Pa3BUTHS, O €€ 3HAUUMOCTH JUIsl Pa3BUTHSI LIMBUIIM3ALINY;

4) KpeaTUBHOCTb MBIIIICHHS, HHUIATHBA, HAXOJYMBOCTh, AKTUBHOCTH IIPH PEIICHUH
MaTeMaTHYECKUX 3a]1a4;

5) yMeH#He BBIIBUraTh TUIIOTE3bI IPH PEIICHUE YYSOHBIX 3a7a4 ¥ IOHUMATh HEOOXOJUMOCTh X
IIPOBEPKHU;

6) yMeHHE IPUMEHSITh HHYKTUBHBIC U JICIIyKTUBHBIE CIIOCOOBI PACCYKACHUI, BUICTh
pa3UYHbBIC CTPATETUU PELICHUS 3a]ay;

7) IOHMMaHHE CYIHOCTH AJITOPUTMUYCCKUX NPEANUCAHUI U YMEHHUE JICHCTBOBATH B
COOTBETCTBHUH C MPEAJIOKEHHBIM aJITOPUTMOM;

8) yMeHHe caMOCTOSATENIbHO CTABUTD 1IEJIH, BEIOMPATh U CO3/1aBATh AITOPUTMBI JUIsl PEIICHUSI
y4eOHBIX MaTeMaTUYECKUX MPoOIeM;

9) yMeHue IJIaHUPOBATh M OCYILIECTBIIATH JICSITEIbHOCTD, HAPABICHHYIO HA PELICHUE 33124
UCCIIEJ0BAaTEIbCKOTO XapaKTepa,

Pezynamuenvie YY/I:

1) camocTosTENBEHO OOHAPYKUBATH M (OPMYIIUPOBATH YUCOHYIO IPOOIEMY, OIPENEISATh 1Ieib
YVI;

2) BBIIBHUraTh BEPCUH PEIICHHUs IPOOIEMBI, 0CO3HABATH (M HHTEPIIPETHPOBATH B CIIydae
HEOOXOMMOCTH) KOHEYHBIH pPEe3ylbTaT, BHIOMPATh CPEICTBA AOCTIDKEHHS IIETH W3
MIPEIJIOKEHHBIX, a TAK)KE UCKAaTh UX CAMOCTOSITENILHO;

3) cocTaBiATh (MHAMBUIYAIBHO WIX B TPYIIIE) IUIAH PEIICHUS MPOOJIeMbI (BBITOTHECHHS
IIPOEKTA);

4) paborasi 10 IJIaHy, CBEPSITh CBOM ACHCTBUSI C LEIbIO U ITPU HEOOXOAUMOCTH UCTIPABIISATH
OLIMOKH CaMOCTOSTENIBHO (B TOM YHCIIE U KOPPEKTUPOBATH IJIaH);

5) B inasnore ¢ yunTelieM COBEPIICHCTBOBATh CAMOCTOSTEIILHO BEIOPAHHBIC KPUTEPUH OLICHKH;

Ho3nasamenvnwvie YY/[:

1) npoBOIUTH HAOIIOACHUE U SKCIIEPUMEHT IO PYKOBOJCTBOM YUHTEIS;

2) OCYIIECTBIISATh PACIIUPEHHBIH MOUCK HH(POPMAITUH C HCTIOTBb30BAaHUEM PECYPCOB OMOIMOTEK U
WHTEPHETA;

3) ocyIecTBIATh BBIOOP Harbosee 3 (HEeKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIIOBM;

4) aHaNnM3UPOBaTh, CPABHUBATD, KITACCH(DUIIPOBATH U 0000IIaTh (HAKTHI U SBICHHUS;

5) maBath onpeeacHHs OHATHSIM,

Kommynuxamuenwvie YY/I:

1) caMOCTOSTETHHO OPraHN30BBIBATh YI€OHOE B3aMMOACHCTBHE B IpyIe (ONMpeaensTh o0Iue
LIEJI1, JOTOBApUBATHCA APYT € APYTOM H T.1.);

2) B IMCKYCCUH YMETh BBIBUHYTh apI'yMEHTBI U KOHTPApTyMEHTHI;

3) Y4UTBCS KPUTUIHO OTHOCHTCSI K CBOEMY MHEHHIO, C TOCTOMHCTBOM NPU3HABATh
OLIMOOYHOCTh CBOETO MHEHHUS M KOPPEKTUPOBATH €T0;

4) moHMMasl TIO3UIIHIO APYTOTO, PAa3IMYaTh B €0 pEUU: MHEHHE (TOYKY 3pEHUS), I0Ka3aTeIbCTBO
(aprymeHTsl), paxThl (TUIOTE3bl, aKCUOMBI, TEOPUH);

Ilpeomemmnvim pezynomamom u3ydeHus Kypca sisiercs GOpMHUPOBAHHE CIECTYIOMINX YMEHUH.
1) oBnajsieHrie 0a30BbIM TOHSATHHHBIM aIrapaToM IO OCHOBHBIM pa3/ieliaM COJEpKaHuUs;



MpeJICTaBICHHEe 00 OCHOBHBIX HM3y4aeMbIX TIOHATUAX (YUCIIO, TeoMeTpudeckas ¢urypa,
TeOMETPHUUYECKOE TEJI0, YpaBHEHUE, QYHKIIHS, BEPOSITHOCTh) KaK BAKHEHIIINX MaTEeMaTHIECKIX
MOJEJISIX, TTO3BOJISIOIINX OMUCHIBATh U U3yYaTh pealibHbIE MIPOLIECCHI U SIBJICHNUS,

2) yMeHue paboTaTh ¢ MAaTEeMaTHYECKUM TEKCTOM (aHAJIM3MPOBATh, M3BJICKATh HEOOXOIAUMYIO
nH(}OPMALIHIO), TOYHO M TPaMOTHO BbIpaXaThb CBOM MBICIHM B YCTHOM M HMUCHBMEHHOW peyu
MPUMEHEHUEM MAaTeMaTH4YeCKOW TEPMHUHOJIOTMM U CHUMBOJIUKH, MPOBOJIUTH KiAacCU(UKALIWU,
Joru4yeckue 000CHOBaHMS, TOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHHUIA;



3) pa3BUTHE NPEACTABICHUNA O YUCIE M YHCIOBBIX CHCTEMaX OT HATypalbHBIX 0
JEUCTBUTEIILHBIX YUCE; OBJIAJICHUE HABBIKAMM YCTHBIX, IMCBMEHHBIX, HHCTPYMEHTAIIbHBIX
BBIYHCIICHUI;

4) oBnajieHne cUCTEMON (YHKIIMOHATIBHBIX HOHITHIH, QYHKIIMOHATBHBIM S3bIKOM M CHMBOJIHKOIA;
YMEHHUE UCHOJb30BaTh (PYHKIMOHAIBHO-TpaUUeCcKre NpeCTaBICHUs s ONMCAHUS U aHaIU3a
peaJIbHBIX 3aBUCUMOCTEH;

5) oBnaeHue TEOMETPUICCKUM S3BIKOM, YMEHHE UCIIOJIB30BATh €r0 JUIS ONMCAHUS IIPEIMETOB
OKpPY’KAIOILIEr0 MHUpPA; Pa3BUTHE IPOCTPAHCTBEHHBIX IMPEICTABICHUN M H300pa3UTEIbHBIX
YMEHUM, IPUOOPETEHNE HABBIKOB FEOMETPUUECKUX MIOCTPOEHUII;

6) ycBOGHHE CHUCTEMAaTHYECKUX 3HAaHHH O TEOMETPHYECKHX TelNaX B IMPOCTPAHCTBE M HX
CBOMCTBAX, YMEHUE IIPUMEHATh CUCTEMAaTUYECKUE 3HAHUS O HUX VISl PEIICHUS TEOMETPUYECKUX
U IPAKTUYECKHX 3a7ad;

7) yMEeHHE U3MEPATH JUTMHBI OTPE3KOB, BEJIMYMHBI YIIIOB, UCIIOJIB30BATh (POPMYIIBI JUIs
HaXO0XKJICHUS IUI0IIaJe 1 00bEMOB Fr€OMETPUUECKHX TE;

8) yMeHue MpUMEHSITh U3y4YCHHbBIC TOHSATHS, PE3YJIbTAThl, METO/BI JIsl PEIICHHS 33134
IIPAKTHUYECKOr0 XapakTepa M 3a1ad U3 CMEKHBIX JUCHUIUIMH C UCIOJIB30BAaHUEM IIPU
HE00XO0AMMOCTH CIIPAaBOYHBIX MAaTEPHAJIOB, KaIbKYJIATOPA, KOMIIBIOTEPA.

COJAEPKAHUE U3YYHAEMOI'O KYPCA

Tema 1 Anre6pa: ypaBHeHus ¢ npeoopazoBanusimu (10 yacos)

ITpeoGpazoBaHue paliMOHANBHBIX APOOEH C MPUMEHEHUEM Pa3INUHBIX IPUEMOB U BHIYUCIUTEIBHBIX
IIPaBUJI, BBEJICHUE HOBOM MepeMEHHOMN, OThICKaHHE 00JaCTU JOMYCTHMbIX 3HAYEeHUI IepeMeHHOH,
npeoOpa3oBaHHe CTENEHEeH C OTPHULATENIbHBIMU II0Ka3aTeNIIMH, IPUMEHEHHE HECTaHIapTHBIX
CIOCOOOB BBIYUCIICHHUS.

Tema 2. I[lnanumetpus (5 yacoB)

[TpumMeneHre GOPMYIT B OTHICKAHWHM 3HAYCHUI 3JIEMEHTOB IUIOCKUX (DUTYp: CpeiHel JHHHH,
JUaroHajed 4eThIpEXYTrOIbHUKOB, YIII0B. OKpYKHOCTb, pPainyc, JUAMETP, XOPAa, BHIYUCICHHE
oTpe3koB xopA. OThICKAHHE BIHMCAHHBIX U IEHTPAIBHBIX YIJIOB, YIJIOB MEXIY CEKYIIUMH H
KacaTeIbHBIMH.

Tema 3. MHOrOrpaHHHMKH M TeJIa BpalleHusi, nJiomaau cedenmii (5 yacon)
3ajaHus Ha INPU3MBlL, NMHPaMHUIbI, LWIMHAP, KOHYC, IIap M MX 4acTed. Bwluuciienue muomanei
MMOBEPXHOCTH 3TUX, CEUCHNUH, pUMeHeHHe (hopMyI miomaaei u 00bEMOB

Tema 4 Jlorapu¢mbl, ypaBHeHHsI 1 HepaBeHCcTBa (4 yaca)

3ajaHus Ha onpejeseHue JIorapu(MoB, IPUMEHEHNE CBOMCTB CI0XKEHUS M BBIUUTAHUS JIOTapH(PMOB,
nepexoa K HOBOMY OCHOBAHHIO, JTOTapu(pMUPOBAaHKE U MOTEHIIUPOBAHNE, YMETh PEIIaTh
Jorapu(pMUUECKUE yPaBHEHUS U HEPABEHCTBA, CTPOUTh I'Pa(UKH PU Pa3HBIX OCHOBAHMSX.

Tema S. IlpousBoagnas, ucciaegoBanue (GyHKUHMH ¢ NPpUMeHEHMeM NpPou3BOAHON (3 4aca)
Ou3N4eCKuii U TEOMETPUYECKHN CMBICI IIPOM3BOJHOM B 3aJaHUSAX IIOBBIIIEHHOM CIIOXKHOCTH,
IpUMEHEeHne (popMyJ1 IPOU3BOJHON MPHU MCCIEIOBAHUM CBOMCTB (DyHKIMH M MOCTPOECHUU IpadUKoB
HEU3BECTHBIX (QYHKIMH, BEIYUCICHUE TIPOU3BOIHOM CIIOXKHOHN (PYHKIMH.

Tema 6. 3agaun no marepuasam EI'D (4 yaca)

Tema 7. Illpukiaagabie 3anaun no marepuanam EI'J (3 yaca)
3amaHus 10 TEOPUH BEPOSTHOCTH M KOMOWHATOPUKH B MMPAKTHUECKUX CUTYALUSX.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Coaepixanue KoimuecTBo

TeMbl 4acoB

1 VYpaBHEHHs CMEIIAHHOTO TUIIA, METO/IbI PEIIECHUS 10

2 [ImannmeTrpus: MHOrOYroJbHUKH, IJIOMAIN, OKPYKHOCTH 5

3 MHOrorpaHHUKH, TUTOIIAIN IIOBEPXHOCTEH, 00BEMBI 5

4 Jlorapudmel, ypaBHEHUS 1 HEPABEHCTBA, CMEHA OCHOBaHUI 4

5 [TpousBoanas. Mccrnemoranue pyHKIUH depe3 TPOU3BOIHYIO. 3

6 3amauun o Matepuanam EI'D 4

7 [Ipuxnanuele 3agaun no marepuanam EI'D 3
UTOT'O 34

MHHOYPOUYHOE INIAHUPOBAHUE
DJleKTUBHBIN Kypc (MaTemaTuka) 11 kaace (PI'OC)

Ne Conep:xanue yue0HOro MaTepuaJia aara
ypoKa
DJIEeKTMBHBIN Kypc (MATeMaTHKA)
1 [Ipocreiimume ypaBHeHuUs: KBaJlpaTHbIE, KyOndeckue, nuHeinse. (3.09
2 [Ipocreiimue ypaBHEeHUS: KBaapaTHble, Kyonueckue, tuHennsie. (10.09
3 PanmionansHbie ypaBHEHUS. 17.09
4 Tpuronomerpruyeckue ypaBHeHHUSI. 24.09
) Mertoas! pelieHHs] TPUTOHOMETPUYECKUX YPaBHEHUH. 1.10
6 HppanmonanbHble ypaBHEHUS. 8.10
7 Cucremsl ypaBHEHUH. 15.10
8 YpaBHEHUs CMEIIaHHOTO THIIA (CTETIEHHBIE, HppalloHaNbHbe).  22.10
9 [TokazareapHBIC ypaBHEHUS 5.11
10 Meroa UHTEpPBAJIOB B PEIIICHUH HEPABEHCTB. 12.11
11 Penienue npsiMoyrojbHBIX TPEYroJIbHUKOB, TEOpeMbl cMHycoB 1 [19.11
KOCHHYCOB.
12 3aaHus Ha apayIeIOrPaMMbl U TPATICIIHH. 26.11
13 OKpY’>KHOCTH U MX 3JIEMEHTHI, CBOWCTBA XOP/I. 3.12
14 3a/aHus Ha BIMCAHHbBIE U OMHMCAaHHbIE OKPY>KHOCTH. 10.12
15 VYTiel MeXAY XOpJAaMH, KacaTeIbHbIMU U CEKYLIUMHU. 17.12
16 3aaui Ha HaX0XKJIEHUE 3JIEMEHTOB MHOTOI'PAaHHUKOB. 24.12
17 [ToBepxHOCTH MHOTOIPAHHUKOB. 14.01
18 [Ipocreiimue norapupmMuyeckue ypaBHeHHs 1 HEPABEHCTBA. 21.01
19 Jlorapudmudeckne ypaBHEHHS C TepexoioM K HoBomyl28.01
OCHOBAHHUIO.
20 Jlorapudmuueckue ypaBHEHHS 4.02
21 Jlorapugmuueckue HepaBeHCTBA. 11.02
22 O6bEMBI MHOTOTPAaHHHUKOB. 18.02
23 3a/aHus Ha MOBEPXHOCTHU F€OMETPUUYECKUX TEJI. 25.02
24 [ToBepxHOCTH M OOBEMBI TEJ BpAILICHHS. 4.03
25 [TpousBonHas, GU3NYECKHU U TEOMETPUIECKUNA CMBICIT. 11.03




26 YpaBHeHHE KacaTeIbHOM. 18.03
27 [IpuMeHeHne MPOU3BOIHOM K HCCIICTIOBAHUIO (DYHKITHH. 1.04
28 TekcToBbIE 337]a41 HA JBUYKEHUE. 8.04
29 TekcToBbIe 3a7]a41 HA TPOLICHTHI, CIUIABBI, 15.04
30 TekcToBbIe 33141 HA COBMECTHYIO paboTy. 22.04




31 Pabota ¢ rpadguxamu QyHKIHIA 29.04

32 [Ipocreiimme 3a1a4u 10 TEOPUH BEPOSTHOCTEN 6.04

33 3amaun Ha MPUMEHEHHE CIIOKEHUS M YMHOXKEHUs BeposTtHocTell  (13.04

34 Pemenue BEPOSITHOCTHBIX 3a/1a4 c npumeHennem|20.04
KOMOWHATOPHKHU.

YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA
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