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IHosicuuTeIbHAA 3aNHUCKA.

Pabouast nporpamMma 3J1€KTHUBHBIX KypCOB 10 MaTeMaTUKe «Anredpa miroc:
aJieMEHTapHas aJiredpa ¢ TOUKH 3pEHUs BBICIIEH MaTeMaThKU. PalinoHanbHbIe
anreOpanyeckue ypaBHeHUs U HepaBeHCTBay B 11 kiacce Ha 2023- 2024 y4eOHBIN 1o
cocrtaiieH Ha ocHOBe nporpamMmmbl MOP®, HOIIK «2nekTuBHbIE Kypchl B IPOGUILHOM
oOyuenun. O0pa3zoBarenbHas 00gacTh «MaTemaTuka»» U aBTOPCKOM MPOrpaMMBbl:
«Aunre0pa 1uII0C: BJIeMeHTapHas ajareOpa ¢ TOUKU 3pEeHUsI BBICIIEH MaTeMaTUKH.
PanronanbsHbie anrebpanyeckue ypaBHEHHUS U HEpABEHCTBay, aBTOphl: A.H. 3emiisakos,
obmas penakuus: A.I'. Kacipxkakowm, - M., Buta-nipecc, 2004 r.

Pabouas nporpamma paccuntana Ha 68 y4eOHBIX YacoB U3 pacuéra 1 4 B Heemno B
10 - 11 xnaccax u 34 Henelu B KaXKJI0M ydeOHOM roay. Yackl HampaBIsItOTCs 3a CUET
HIKOJIbHOTO KOMIIOHEHTA
KonmndectBo yacoB Ha roji o nporpamme: 34 yaca
KonudecTBo yacoB B Henemio: 1, 4TO COOTBETCTBYET MIKOJIbHOMY YYEOHOMY TUTaHY.

Kypc paccunran Ha yvammuxcs 11 kimaccoB MpoQMIbHONM IIKOJBI U TMPEAIoaracT
COBEPIICHCTBOBAHUE TMOJTOTOBKH IIKOJIHHUKOB IO OCBOEHHUIO OCHOBHBIX Pa3J/ieliOB
MaTeMaTHKH.

OcHoOBHBIE LIEeJTH Kypca:

® pa3BUTHE UHTEpeca K MaTEMAaTHKE U PEIICHUIO 3a/1a4;

® COBEPIICHCTBOBAHHUE MOJTYUYCHHBIX B OCHOBHOM KypC€ 3HAaHUM U YMEHUI;

e (dopMHpOBaHWE TMPEACTABICHUNA O TIOCTAHOBKE, KJIacCCHUPUKAIMK, TpUEeMaxX H

METOJIaX PEIICHUS IIKOIbHBIX MAaTEMAaTUUECKUX 3a/1aY;

e qoaroroBka k EI'D.

[Iporpamma »J€KTUBHOrO Kypca cOrjlacoBaHa C TPeOOBaHMUSIMH TOCYJApPCTBEHHOTO
00pa30BaTeNbHOTO CTAHJIAPTa U COJIEPKAHUEM OCHOBHBIX IMPOTpamMM Kypca MaTeMaTUKU
npoduIbHON KO, OHA OPUEHTHPYET y4YHWTENs Ha JajbHEHIee COBEPIICHCTBOBAHUE YKE
YCBOGHHBIX YYaIlllMMUCS 3HAHUU U yMeHUU. J[Ji1 3TOro Bcsl mporpamMma JeauTcs Ha He-
CKOJIBKO pa3/ielioB.

BocnuraTtenbHbI MOTEeHIMAJ NPeAMeTa « ANredpa Mmiroc
YueOHblii mnpeamMer «Anredpa IUIIOC » HM3y4aeTcs Ha YPOBHE CPEIHEro O0OIIero
oOpa3oBaHUs B KauecTBe oOs3aTeNbHOrO npeaMera B 11-x kaccax.

Peanuzanusi BocnmuTaTeaIpHOIO MOTEHIIMANIA YPOKOB IpeameTa «Anredpa mitoc »(YpouHoit
NeSATEeIbHOCTH, ayJUTOPHBIX 3aHATUNA B paMKax MaKCHUMAaJIbHO JIOMyCTHUMOW Y4eOHOW Harpy3KH)
pe1yCcMaTpUBaET:



— dopmupoBanue 'y  0OyYarOIUXCS  POCCUHUCKUX  TPAJAUIMOHHBIX  JTYXOBHO-
HPAaBCTBEHHBIX U COIMOKYJIBTYPHBIX ILIEHHOCTEW, POCCHICKOIO HCTOPUYECKOTO CO3HAHUS Ha
OCHOBE HCTOPUYECKOT0 MPOCBEIIECHUS; MOAOOP COOTBETCTBYIOUIETO COJIEP)KAaHUS YPOKOB,
3a/1aHH, BCTIOMOTaTeJIbHBIX MATEpUaIOB, MPOOJIEMHBIX CUTYallui JJisl 0OCYKIECHUH;

— JEMOHCTPAMSIOOYYaIOIMMCST ~ MPUMEPOB  OTBETCTBEHHOTO,  TPaKIAHCKOTO
MOBEJICHHS,  IPOSBICHHS  YEJIOBEKOMIOOMS M JOOpPOCEPACYHOCTH,  dYepe3  IoA0op
COOTBETCTBYIOIIMX MPOOJIEMHBIX CUTYALMH JIJIs1 00CYKICHHUS;

- NPUBJICUCHUE BHUMAHMS OOYYaIOIUXCAd K I[EHHOCTHOMY AacleKTy H3y4aeMbIX
ABJICHUM U COOBITHI, MTHUIMUPOBAHUE OOCYX JAEHUM, BbICKa3bIBAHUI CBOETO MHEHHUSI, BEIPAaOOTKU
CBOETO JTUYHOCTHOTO OTHOILICHHS K U3y4aeMbIM COOBITHSIM, SBJICHUSM, JIUIAM;

— NPUMEHEHUE WHTEPAKTUBHBIX (OpM yueOHOM paboThl - WHTEIUIEKTYalbHBIX,
CTUMYJIUPYIOUIUX TO3HABATEIbHYI0O MOTHUBAIMIO, HUIPOBBIX METOJHUK, IUCKYCCUM, AIOLIUX
BO3MOKHOCTh TPHUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JMANora; TPYNIOBOH paboTHl,
KOTOpasi Y4YUT CTPOUTh OTHOILIEHUS M JEHCTBOBaTh B KOMAaHJE, CIHOCOOCTBYET pPa3BUTHIO
KPUTUYECKOTO MBIILJICHUS;

- noOyxAeHre 00y4aroluXxcsi cOONM0AaTh HOPMbI MOBEICHMS, ITpaBuiIa OOIIEHUS CO
CBEPCTHHKAMH M TEAaroru4ecKuMu  paOOTHHKAMH, COOTBETCTBYIOIIME  YKJIaIy
0011e00pa3oBaTeIbHON  OpraHW3allid, YCTAaHOBICHHE U TMOMJCPKKY JT0O0pOkKeIaTeTbHON
aTMocdepsr;

— OpraHM3aIys HACTaBHUYECTBA MOTHUBHUPOBAHHBIX U APYIUPOBAHHBIX O0YYAIOIINXCS
Ha/J HEYCNEBAIONIMMHU OJHOKJIACCHHKAaMH, B TOM 4HCIE€ C OCOObIMH 00pa3oBaTeIbHBIMU
HOTPEOHOCTSIMH, JAIOIIEr0 OOYYaIOUIMMCS COLIMAJbHO 3HAUMMBINH OMNBIT COTPYAHHUYECTBA U
B3aMMHOM MTOMOIIIY;

— WHUIIMHPOBAHUE W TOJJEP)KKA HCCIIE0BATEIBCKON ACSITEIbHOCTH O0YyYaronIuxcs,
IUIAHWPOBAHWE W BBIMIOJIHEHWE WHIAUBUAYATbHBIX M TPYMIOBBIX TMPOEKTOB BOCIUTATEIBHON
HampaBJIeHHOCTH.



Conep:xanme Kypca
11 kaace
Tema 4. PaunoHajbHbIe aJiredpanyecKue CUCTeMbI

MeToapbl OLIEHOK M UTEpaLiui IIPY PELICHUU CUCTEM YPABHEHUM.
OneHka 3HAaYEHUN IEPEMEHHBIX.

CBeneHrie ypaBHEHUI K CUCTEMAM.

Cucremsl ¢ Tpemst nepeMeHHbIMA. OCHOBHBIE METO/IbI.
Cucrembl Buera ¢ TpeMsl IepeMEHHBIMU.

Tema 5. UppaunoHajibHble ajiredpandyecKue 3a1a49u

[IpencraBnenne 00 UppalMOHANBHBIX —anredpandeckux GQyHkuusax. IloHsaTus
apupMeTHYeCKUX © anrebpanyeckux KopHeil. HppamuoHanbHble anredpandeckue
BBIPAXKCHUS U YPABHEHUS.

VYpaBHEHUST C KBaJpaTHbIMU paJuKalaMHh. 3aMe€Ha IIEPEeMEHHOW. 3aMeHa ¢
OTPaHUYECHUSIMU.

HeskBuBanentHsle npeoOpa3zoBanusi. CyLIIHOCTb IPOBEPKHU.

Meroa SKBUBaJI€HTHBIX IPEOOPA30BaHUIN YPAaBHEHUI C KBAaJIpATHBIMU paJuKaIaMu.
CBeneHrie HppallMOHABHBIX U PALIMOHAJIBHBIX YPABHEHHM K CHCTEMAaM.
OcBoOoX1eHNE OT KyOUYECKUX PAIUKAIIOB.

Meron ouenku. Mcnons3oBaHue MOHOTOHHOCTH. Mcniosib30Banue 0 JHOPOJHOCTH.
HppaunonansHble anredpanyeckre HepaBeHcTBa. [louemy HepaBeHCTBaA ¢ pajuKaiaMu
CJI0KHBIX YPABHECHUMU.

DOKBHUBAJIECHTHBIE MTpeoOpa3oBaHus HepaBeHCTB. CTaHJapTHBIE CXEMbI OCBOOOXKICHUS
OT PaJIMKajOB B HEPABEHCTBAX (CBEJEHUE K CUCTEMaM U COBOKYITHOCTSIM CUCTEM).
«/IpobHO-uppanmonaabHbeie» HepaBeHCTBAa. CBeleHNE K COBOKYITHOCTSIM CHCTEM.
Teopema o0 NpPOMEKYTOUYHOM 3HAYEHUM HeINpepbiBHOW (yHkuuu. OmnpeneneHue
IPOMEKYTKOB 3HAKOB MIOCTOSIHCTBA HENPEPBIBHBIX (PYHKIMI. MeToa MHTEPBAJIOB MPU
pELIEHNH UPPALUOHAIIBHBIX HEPABEHCTB.

3aMeHa Ipy peleHNN UPPallOHAIbHBIX HEPABEHCTB.

Hcnonp30BaHrEe MOHOTOHHOCTH U OLIEHOK ITPU PEILIEHUH HEPABEHCTB.

VYpaBHeHuss ¢ MoayJisAMH. PackpeiTe Monaynen- CTaHOapTHble CXeMbl. Meron
MHTEPBAJIOB IIPA PACKPBITUU MOJYJIEN.

HepasenctBa ¢ Mmonynsimu. [Ipocreiiimne HepaBeHcTBa. CXeMbI OCBOOOXKIEHUS OT
MOJyJIEW B HEPABEHCTBAX.

OKBHUBAQJICHTHBIE 3aMEHbl PA3HOCTEH MOJIyJed B pPa3jOXKEHHBIX M JIPOOHBIX
HEPaBEHCTBAX («IIPAaBUIIO 3HAKOBY).

WppaunonansHele anredpandyeckue cucremMbl. OCHOBHbBIE IPUEMBI.

CMemanHple CUCTEMBI C IBYMsI IEPEMEHHBIMU.



Tema 6. Anreopanyeckue 3aJja4u ¢ napaMeTpamMu

Uro Takoe 3ajaya ¢ napameTpamMu. AHAJIUTUYECKUN TMOJXO0J. BBINHMChIBAHUE OTBETA

(omMcaHre MHOXKECTB pelIeHUI) B 3aJa4ax ¢ NapaMeTpaMHu.
PannoHnanbpHbIe 331a4u ¢ mapaMeTpamMu. 3aruch OTBETOB.
WppanuonaneHele 3a1a4u ¢ napamerpamu. «CodrpaHue) OTBETOB.
3anauu ¢ MOJyJIAMH U TapameTpamu. Kputruueckue 3HaueHUs mapaMeTpa.
Meroa UHTEpBaJIOB B HEPABEHCTBAX C MapaMeTPaMHU.

3aMeHa B 3a/1a4ax C mapaMeTpamu.

MGTOI[ PAa3JI0KCHHUA B 3a/la4ax C IIapaMCTpaMu. Paznoxenue ¢ IIOMOIIBIO PA3PCIICHHA

OTHOCUTEJILHO MapaMeTpa.
CucTeMsl ¢ mapameTpamu.

MGTOI[ KOOpAHWHAT (MGTOI[ «OX&», HJIX TOPU3OHTAJIbHBIX C@IIGHI/Iﬁ) B 3aj1a4ax C

napamerpamu. Mnes merona.

Meroa «Oxa» npu pelieHnH paliOHAIbHBIX U HPPALMOHAIBHBIX aJIreOpanyecKux

YpaBHEHHMI ¢ mapaMeTpaMu. Y eIMHEHUE napameTpa u Metoj «Oxay.

MGTOI[ «Oxa» IMIpH pCHICHUN PAllMOHAJIBHBIX 1 HPPAITUOHAJIBbHBIX aHFe6paI/I‘{€CKI/IX

HCPABCHCTB U CUCTEM HCPABCHCTB C IIapaMETpaMu.

Merton ob6acteli B palliOHATBHBIX U UPPAITMOHAIBHBIX HEPABEHCTBAX C MapaMeTPaMHU.

3aMeHa Ipu UCOIb30BaHUH MeTosa «Oxay.
3aauu ¢ MOJYJIAIMH U TapaMeTPAMH.

3a1aun Ha CJIE€A0BAaHME M PAaBHOCHIBHOCTH 3aJad C HapaMeTpaMy. AHAUTUYECKUN

nmoaxo1. Mero KoopauHar.

HpI/IMeHCHI/Ie HpOPI?;BO,Z[HOﬁ IIpU aHAJIN3C U PCIICHNUH 3aaa4 C IIapaMCTpaMu.

TemaTuyeckoe IIaHUPOBaHHE

Tema

K-60

11 kaacce

PaHI/IOHaJIbeIe aﬂreﬁpanqecmle CHUCTEMBI

MeToabl OLIEHOK ¥ UTEpaLui ITPY PELICHUU CUCTEM YPABHEHUM

MeToapbl OLICHOK U UTEPALIHi PU PEIIEHUH CUCTEM YpaBHEHUM

OlnieHKa 3HaYEHU TTEPEMEHHBIX.

CBeneHue ypaBHEHUN K CUCTEMaM.

Cucremsl ¢ TpEeMA IICPCMCHHBIMMU. OcHOBHEBIE MCTOJHI.

Cucremsl Buera ¢ TpeMs nepeMeHHBIMU.

No g~ Wi

Cucremsnl Buera ¢ TpeM: IICPCMCHHBIMU.

N e

HppanuonanbHbie aaredpandeckue 3aa4u

12

[IpencraBneHue 006 upparMoHATBHBIX anreopandeckux GyHKuusx. [TorsaTus
apupMETHIECKUX U anredpandeckux KopHei. UppamuronansHbie
anreOpandecKue BhIPAKCHUS U YPaBHCHUS.




Ne Tema K-¢0
u.

9. | YpaBHeHus ¢ KBaJpaTHBIMU pajiiKajiaMu. 3aMeHa epeMEeHHOM. 3aMeHa ¢ 1
orpanndeHussMu. HeskBuBaneHTHbIE mpeodpazoBanwsi. CyIIHOCTh MPOBEPKHU.

10. | MeTton 5KBUBaJIEHTHBIX MTpeo0pa30BaHUl ypaBHEHUH ¢ KBaPAaTHBIMU 1
panukanamu. CBeieHUE UPPALIMOHAIBHBIX U PALIMOHAIIBHBIX YPABHEHUN K
CHUCTEMaM.

11. | OcBoOoXkaeHNE OT KyOHMUYECKUX PaJHKaJIOB. 1

12. | Meron onenku. Mcronp30BaHre MOHOTOHHOCTH. VCIIONIb30BaHNE 1
OJTHOPOAHOCTH.

WppauronansHelie anreOpanyeckrue HepaBeHCTBA. [loueMy HepaBeHCTBa C
paJyKaniaMu CIOKHBIX YPaBHEHUI

13. | DxBuBaNeHTHBIE TpeoOpazoBaHus HepaBeHCTB. CTaHIaPTHBIC CXEMBI 1
0CBOOOXKIEHUS OT PaJIMKaJIOB B HEPABEHCTBAaX (CBEJIEHHUE K CHCTEMaM U
COBOKYMHOCTSIM cHCTEM). JpoOHO-UppaloHaIbHbIe» HepaBeHCTBA. CBeeHUE K
COBOKYIHOCTSIM CHCTEM

14. | Teopema 0 MPOMEKYTOUHOM 3HAUCHUHU HEMPEPhIBHON QyHKIMU. OnpeaeieHue 1
IPOMEKYTKOB 3HAKOB MTOCTOSIHCTBA HEMPEPHIBHBIX (QYyHKIHMI. MeTo1 UHTEpBaJIOB
IIPU PEIICHUH UPPALIMOHATILHBIX HEPABEHCTB.

15. | 3ameHa npu peleHn HpPalUOHAIILHBIX HEPaBEHCTB. Mcnonb30BaHme 1
MOHOTOHHOCTH U OLIEHOK IPU PEIIEHUH HEPABEHCTB.

16. | YpaBHenus ¢ MoaynsaMu. PackpeiTie MOymei- cTaHaapTHBIE cXeMbl. MeTo 1
MHTEPBAJIOB [IPU PACKPBITUU MOAYJIEH.

17. | HepaBenctBa ¢ mogyisimu. [Ipocreiimue HepaBeHcTBA. CxemMbl 0CBOOOXKAeHUS OT | 1
MOJyJIEH B HEPABEHCTBAX.

18. | DxBUBaJEHTHBIE 3aMEHBI PA3HOCTEH MOyJIEH B Pa3I0KEHHBIX U APOOHBIX 1
HEPABEHCTBAX («IPAaBUIIO 3HAKOBY).

19. | Uppammonanbhble anredpandeckue cuctremMbl. OCHOBHBIEC TIPUEMBI. 1
CwmeniaHHbIE CUCTEMBI C JIByMsI IEPEMEHHBIMU.

AJireOpauydecKue 3a1a4u ¢ napaMeTpaMu 16

20. | Yro Takoe 3a1ava ¢ mapaMeTpaMi. AHAJIMTHYCCKUI TTOAX0/. BeIcpiBaHne 1
OoTBeTa (ONMMCaHNe MHOXKECTB PEIICHUI) B 3a/1a4aX ¢ apaMeTpaMH.

21. | PanmoHanbHbI€ 3a/1a4y C MapaMeTpamMu. 3aluch OTBETOB. 1

22. | UppaunonanbHble 3a1a4u ¢ napamerpamu. « CoOMpaHne) OTBETOB. 1

23. | 3amauu ¢ MOAYJISIMU U TTapaMeTpamMu. KpuTudeckue 3Ha4eHUs TapaMeTpa. 1

24. | MeTo1 MHTEPBAJIOB B HEPABEHCTBAX C IMapaMeTpaMu. 1

25. | 3aMeHa B 3a/1aUax C mapaMmerpamu 1

26. | MeTon pa3iokeHus B 3ajlayax ¢ mapamerpamu. PasiioxeHue ¢ moMouibro 1
pa3penieHusl OTHOCUTENIBHO MTapameTpa.

27. | CucreMsl C mapaMeTpamu. 1

28. | Meton koopauHar (Metoj «Oxay, Wi TOPU30HTATBHBIX CEUCHUI) B 3a/1a4aX C 1
napmerpamu. Maes merona.

29. | Meton «Oxa» mpu pelIeHUH parioOHATbHBIX U UPPAIIMOHATBHBIX 1

anre0panvecKkux ypaBHEHUH C apaMeTpamu. Y eITMHEHUE TapaMeTpa U METOT




Ne Tema K-60
Y,

«Oxay.

30. | MeTton «Oxay TIpu pelieHnr PalMOHATBLHBIX U UPPAITMOHATBHBIX 1
anreOpandecKuX HEPABEHCTB M CHCTEM HEPABEHCTB C MapaMeTPaMHU.

31. | Merton oGacteit B paliuoHaIbHBIX U UPPALTMOHAIBHBIX HEPABEHCTBAX C 1
napaMeTpamMu.

32. | 3ameHa npu UCTIONIb30BaHUU MeToa «Oxay. 1

33. | 3aauu ¢ MOYJISIMH U TTapaMeTpaMu 1

34. | 3agauu Ha ciieI0OBaHUE U PAaBHOCHUJILHOCTD 33/1a4 C TTapaMeTpaMH. 1
AHanuTUYECKUM moaxoa. Mero KoopAauHaTt.

35. | [IpumeHeHne TPOU3BOIHON TIPH aHATIU3E W PEIISHUH 33]1a4 C TapaMeTpamMu 1
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3. Tamumkwmii, MopakoBud. YTiuyOJieHHOE M3ydeHHEe Kypca ajir. ¥ MaT. aHaJIu3a.
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o011e00pa3oBareNbHbIX 3aBeieHu (mpoduiibHbIN ypoBeHb)./ A.I.Mopakosuy, JI.O.
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