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HOACHUTEJBHASA 3AIIMCKA

[Tpennaraemass mporpamma (QaxkyJbTaTUBHOTO Kypca «PemieHue ypaBHEHUH WU
HEPABEHCTB C ITAPAMETPAMMU» SBIIECTCS IPEAMETHO-OPUEHTUPOBAHHOM U MIPEAHA3HAYECHA
UId pealiv3allid B 8 Kjacce pacIIMpeHUs] TEOPETUUYECKUX M TNPAKTUUYECKUI 3HAHUI
y4aluxcs .

Pemienne ypaBHEHMI W HEPABEHCTB, COACPKAIMX MapameTpbl, — OJIWH W3
TPYIHEUIINX Pa3AeIOB IKOJIBHOIO Kypca. 3alyIaHuPOBaHHbIA TaHHOM ITPOrpaMMON s
YCBOEHUSl y4YalllUMHUCS OOBEM 3HAHMM HEOOXOOUM JUIsl OBJIAJEHUS HMMH METOJaMU
pelIeHus] pa3IuYHbIX KJIAcCOB 3aJaHWil ¢ mapameTpamu, sl 000OIIeHHs
TeopeTuYecKuXx 3HaHuu. [IpennaraeMeiil Kypc COIEpPKUT TEMBI, HE BKIIIOYCHHBIC B
OCHOBHOM KYypC WIKOJIBHOM MaTreMaTHKH. J[aHHBIM Kypc MOMOYKET CUCTEMATU3UPOBATH
3HAaHUA 10 PEIICHUI0 YPaBHEHUM M HEPaBEHCTB, Pa3BUTh HECTAHIAPTHBIE CIIOCOOBI
MBIIUICHHNS, & TAKKE€ HAYYUTHCS pelIaTh MIMPOKUNA KypcC 3aJad C MapaMeTpamu.

Llesb10 1aHHOW MPOTPAMMBI SIBIISIECTCS:

e 0000UIEHNE U CUCTEMAaTH3alusl, pacUIMpeHUue M YIiyOJeHUEe 3HAHUN 1O TeMme
«PannoHanbHble ypaBHEHUS W HEPABEHCTBA», HW3Y4YEHHME H30paHHBIX KJIaccoB
ypaBHEHUH C MapaMeTpaMy U HaydHOe 0OOCHOBAHUE METO/IOB UX PEILLICHUS;

e QopMuUpOBaHME JIOTUYECKOTO MBIIUIEHUS U MaTeMAaTUYeCKOM KyJIbTYphl Yy
IIKOJIBHUKOB ;

® pa3BUTHE YCTOMYMBOTO MHTEPECA K IPEAMETY ;

® pa3BUTHE MH(DOPMAITMOHHON KYJIbTYpHI.

Takke Kypc Ipu3BaH IIOMOYb OCO3HATH CTEIIEHb MHTEPECA K IPEAMETY U OLEHUTD
BO3MO>KHOCTH OBJIQICHUSI UM C TOYKH 3PEHUS JaJIbHEUILIEH ITEPCIIEKTUBBI.

B pesynbrare kypca ydamuecs JOJDKHbI HAYUYHUTHCS MPUMEHSITh TEOPETUUYECKUE
3HaHUA IIpU PEUICHUWM YPAaBHEHMM M HEPABEHCTB C MapameTpaMu, 3HaTb HEKOTOPBIE
METO/Ibl pEUICHUS 3aIaHUi ¢ TapameTpamHu (TI0 ONpPEAENICHNI0, IO CBOMCTBAM (YHKILIUM,
rpauIecKu u T. 11.)

CopmepxaHue  mporpamMmbl — MPEACTABISIETCS  OCOOEHHO  aKTyaJbHBIM U
COBPEMEHHBIM, TaK KaK pacIIUPSAET U CUCTEMATU3UPYET 3HAHUS y4YaIIUXCs, TOTOBUT UX

K OoJiee OCMBICICHHOMY IOHHUMAaHHIO TEOPETUYECKUX CBEIEHUH, MpeayCcMaTpUBAET



dopMHpOBaHHE Yy Y4YallUXCS YCTOWYMBOIO HMHTEpeca K IMpeIMEeTy, Ppa3BUTHE UX
MaTeMaTHYECKUX CIIOCOOHOCTEH, 3((hEKTUBHYIO MOATOTOBKY K SK3aMEHAM.

Jlannast oOpa3oBarenabHasi IporpaMmma MOKET UMETh CYLIECTBEHHOE 3HAUEHUE /IS
M3YYEHUSl Pa3IUYHbIX pa3/esioB MAaTEMaTUKH, TaK Kak IpU3BaHa CHOCOOCTBOBATH
PELICHUIO CIENYIOMMX 3a0a4:

e o0ecne4yeHrue JOCTAaTOYHO NPOYHOM 0a30BOM MaTEMATHUYECKOM IOJArOTOBKH,
HEOOXOAUMOW NIl  TPOAYKTHBHOW  JIEATEIBHOCTH B COBPEMEHHOM
UH(GOPMAIIMOHHOM MUDE;

® OBJIQJICHUE CUCTEMOM 3HAHMWA 00 ypaBHEHUSAX (HEpaBEHCTBAax) C MapaMeTpoM
KaK O CEMEWCTBE ypaBHEHWIl (HEPABEHCTB), YTO MCKJIIOYUTEIBHO BAXHO IS
IIEJIOCTHOT'O OCMBICJICHHS NX CBOMCTB U OCOOCHHOCTEH;

e (OpMUPOBAHUE JOTMUECKOTO MBIIUICHUS yYaIUXCS;

BOOPY)KEHUE  YyYalIUXCs CIHEHHAIBbHBIMU W  OOLIEy4YeOHbIMU  3HAHUAMH,
MO3BOJISIOIMMH UM CaMOCTOSITENIBHO JOOBIBATh 3HAHUS IO TAHHOMY MaTepuaiy.

JlanHbIi Kypc paccuuTaH Ha 35 yacoB. Y4eOHO-TEMaTUUECKH JIaH HE COJIEPIKUT
pa30MBKYy Ha TEOPETUUYECKUE U MPAKTUYECKUE 3aHATHUSA, YTO MO3BOJISIET BAPbUPOBATH MX
KOJIMYECTBO B 3aBUCHMOCTH OT CTEIIEHH YCBOEHUS MaTepHalla YUAIUMHUCS.

CraBue yxe TpaJullMOHHBIMU Takue (GOpPMBbI 3aHATHH, KaK JEKIUSI U IPaKTUKYM
ABJISIFOTCS. OCHOBHBIMH (popMaMu paboThl. Kpome HUX, BO3MOKHO HCIIOJIB30BAaTh TaKHE
OpraHu3aloHHbIe (OPMBI, KaK BBICTYIJICHUS C JOKJIaJAaMH WM COJOKJIaJaMH,
JNOMOJHSIOIMMH  JIGKUMOHHBIE  BBICTYIUIEHUS ~ Yy4uuTens,  pa3Hble  (opmbl
VHJIABUAYAJIBHOU U TPYNIIOBOM AESATEIBHOCTH YUAIIUXCA.

Conepxxanue pabouell NMporpaMMbl 3JEKTUBHOTO Kypca COOTBETCTBYET OCHOBHOMY
Kypcy MaTeMaTHKd JUid CpeiAHed IMKoJbl U (eAepalbHOMy  KOMIIOHEHTY
['ocynapcTBeHHOro 00pa30BaTENBLHOTO CTaHAapTa IO MAaTeMaTUKe; pPa3BUBAET Kypc
MaTeMaTUKd Ha CTaplied CTylmeHd oOmero oOpa3oBaHUs, peaju3yeT MNPUHIUI
NOTIOJIHEHUSI M3Y4aeMOIro Mareprajla Ha YpPOKAX CHUCTEMOW YIPaXKHEHUH, KOTOpbIE
YIIyOJISIIOT U PACHIUPSIIOT HIKOJIBHBIN KypC.

JlaHHBIM DJIGKTUBHBIM Kypc HampaBjieH Ha (opMuUpoBaHHE YMEHHH U CIocoOoB
NESATEIbHOCTH, CBSI3aHHBIX C PEIIEHUWEM 3a/Jad IMOBBIIIEHHOIO M BBICOKOTO YPOBHS
CJIIOKHOCTH, TOJyYE€HHE JONOJHUTEIbHBIX 3HAaHWW [0 MaTeMaTHKE, HWHTErPUPYIOLIUX
YCBOEHHBIE 3HAHUS B CUCTEMY.

PabGouass mporpamma >J€KTHMBHOIO Kypca OTBEYaeT TpeOoBaHUSIM OOydeHUs Ha
CTapUIell CTYIIEHW, HAIpaBJICHA HA peAN3alUi0 JUYHOCTHO OPHEHTUPOBAHHOIO
oOy4eHHsl, OCHOBaHa Ha JEATEIbHOCTHOM TMOJXO0Je K OOYyYEeHHIO, MpeaycMaTpUBaET



OBJIAACHUC YYaIlIUMHUCA crocodbaMu ACATCIbHOCTH, MCTOAAaMM W IIPUEMaMH PCIHICHUIA
MAaTCMaTHYCCKUX 3a1a4.

[Iporpamma cocrtaBieHa Ha ocHOBe KomruiekTa mporpamm (IIKOJIbHBIA KOMIIOHEHT
0a3uMCcHOTO Yy4eOHOTO IUIaHa), PEeKOMEHIOBAHHOTO OJKcrepTHbIM coBetoM ['OY 1O
HNPPO nocpeacTBoM KOMIUJIALIMH.



Coaep:xaHue 0OCHOBHBIX pa3/ie/ioB

Beenenue (4 uaca)

JericTBUTENBHBIC YUCIa. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY TOYKaMU
KOOPJIMHATHOM TMpPSMOM W  MHOXECTBOM JEHCTBUTENbHBIX uucen. (CpaBHEHHE
JNEUCTBUTEIBHBIX YHACEIL.

Tema 1. JIuneiiHble ypaBHEHUs, UX CUCTEMBI U HepaBeHCTBa ¢ mapamerpoM. (10
94acoB)

JIuneliHbple ypaBHEHHUS C TApaMeTPOM. AJITOPUTM PELICHUS JIMHEWHBIX YPAaBHEHHM
C mapaMeTpoM. PelleHne JHHEHHBIX YypaBHEHUH C IapaMeTpaMu. 3aBUCHUMOCTh
KOJIMYECTBA KOPHEH B 3aBHCHMOCTU OT Kod(duimeHnToB a u b Pemenne ypaBHenwuii c
[1apaMeTpaMy IIPU HAJIMYUHU JOINOJIHUTEIBHBIX YCIOBUM K KOPHSAM ypaBHEHHUs. Pelienne
YPaBHEHHN C TNapaMeTpaMy, NPUBOJHUMBIX K JMHEWHBIM. JIMHEHHBIE HEPABEHCTBA C
napaMmerpamu. PeieHne nuHEHHBIX HepaBeHCTB ¢ mnapamerpamu. Kiaccudukanms
CUCTEM JIMHEWHBIX YpaBHEHHMM 1O KOJIMYECTBY peEUICHUH (HEOoIpeleIeHHBbIE,
OJIHO3HAYHbIE, HECOBMECTHbIE). [IoHsATHE cUCTEMBI ¢ TapameTpamMu. AJITOPUTM pELIEHUS
CUCTEM JIMHEHHBIX YpaBHEHWUM ¢ mnapamerpaMu. llapamerp M KOIMYECTBO pELICHUM
CUCTEMBI JIMHEUHBIX YPaBHEHHM.

Tema 2. KBagpatasie ypaBHeHus ¢ mapamerpom.( 10 vacos)

KBagpatHoe ypaBHEHHME C IapaMeTpPOM. AJTOPUTMUYECKOE MPEANHCAHUE
peleHns KBaJApaTHBIX YPAaBHEHUM C mapameTpoMm. PelieHne KBaapaTHBIX YPaBHEHHU C
napaMeTrpamu. 3aBUCHUMOCTb KOJIMYECTBA KOpHEH ypaBHEHMsI OT Kod(pduiuueHTa a u
auckpuMuHaHTa. Pemenune ¢ momouneto rpaduka. [Ipumenenue teopembl Buera npu
pELIEHNN KBAaJPATHBIX YPABHEHMU C MMapaMeTpoM. PenieHue KBaJIpaTHBIX YpaBHEHHMU C
[apaMeTpaMy I[pU HAIWYUM JOIOJHUTEIBHBIX YCIOBUW K KOPHSAM YPaBHEHMS.
Pacnionoxkenue KopHeW KBaJpaTUYHOW (PYHKIUU OTHOCHTENbHO 3aJaHHOM TOYKHU.
3anaym, CBOASIINECS K UCCIIEIOBAaHUIO PACTIONOKEHHSI KOPHEH KBapaTUIHON (DYHKIIUU.
Pemenne KBagpaTHBIX YpPAaBHEHHMH C MapaMeTpPOM IIEPBOTO TUMA («IJIs KaXJI0ro
3HAUEHUS TMapaMeTpa HaWTU BCE pELIEHUS YypaBHEHUs»). PelieHwe KBaapaTHBIX
YPaBHEHUH BTOPOroO TUNA («HAWTH BCE 3HAUEHHUS MapaMeTpa, MpU KaXKIOM U3 KOTOPBIX
YpaBHEHUE YJIOBJIETBOPSIET 3aJaHHBIM YCIOBHIM).

Tema 3. AmnHanuTuueckue U rpaduyeckue NpUEMbl pelIeHUs 3a7ad4  C

napameTpami. (10 gacoB)



Hcnonb3zoBanue rpaduyeckux WUTIOCTpAllMii B 3ajJayax C [apamMeTpami.
Hcnonp3oBaHne OTPaHUYEHHOCTH M MOHOTOHHOCTH (YHKIIMN, BXOMSIIUX B IPABYIO
4acTh YPAaBHEHUI U HEPABEHCTB. l[pMeHeHNe paBHOCUIIBHBIX EPEXO0B MPU PEIICHUN
YpaBHEHUH W HEPAaBEHCTB C TmapameTpoM. MccrmemoBanue IMHEHHOW GYHKIUUA C

napameTpoM. MccaenoBanue npoOHO-THHEHHON (DYHKIINH C ITApaMETPOM.

KanennapHo-TeMaTU4EeCKAM IIAH.

Ne Hara Coneprxkanue yueOHOro Matepuaia KonTpoib
HeJleNn HBIC
JleiicTBuTenbHbIC uncia.(4 yaca).
1 2.09 —6.09 JlelicTBUTENbHBIE 4YKClIa. B3aMMHO OJIHO3HAYHOE

COOTBETCTBHE MEXKJIy TOYKAMU KOOPJAMHATHOU
NPSAMON ¥ MHO>KECTBOM JEHCTBUTEIIBHBIX YHCE.

2 8.09-13.09 | B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY
TOYKaMH KOOPJAMHATHOM MPSIMON M MHOXKECTBOM
NEeHCTBUTEIBHBIX YHCEIL.

3 15.09 —20. 09 | CpaBHeHUE ACHUCTBUTEIBHBIX YHCEIL.

4 22.09 — 27.09 | CpaBHEeHHE NEHCTBUTEIBHBIX YUCEN.

Tewma 1. JInHeiiHble ypaBHEHUs, UX CUCTEMbI U HEPABEHCTBA ¢ mapameTpoM. (10 yacoB)

3) 29.09-4.10 JIuHeliHple ypaBHEHUS C MMapaMeTpoM. AJTOPUTM
pEILICHHUS.

6 6.10-11.10 Peuienne nMHENHBIX ypaBHEHUH C TapaMeTpaMHu.

7 13.10-18.10 | 3aBHCHMOCTH KOJMYECTBA KOPHEH B 3aBUCHMOCTH
ot ko3¢ dunmeHToB a u b.

8 20.10-25.10 | Pemienne ypaBHEHWW C TapaMeTpamM TpHU
HAJIMYUHM JOTOJIHUTENBHBIX YCIOBHM K KOPHSIM
ypaBHEHMUSI.

9 27.10-1.11 | Pemenue YpaBHEHHUI c napaMeTpamu,

IMPUBOAMUMEIX K JIMHEHHBIM.

10 10.11-15.11 | Jlunelinble HEpaBEHCTBA C MapaMETPaAMHU.

11 17.11-22.11 | PemieHne TUHEHHBIX HEPABEHCTB C TTapaMETPAMH.

12 24.11-29.11 |llonsaTHe cuUCTeMBbl C MapaMeTpaMu. AJTOPUTM
pelIeHusT CUCTEM JIMHEHHBIX YpPaBHEHUH C
napaMeTpaMHy.

13 1.12-6.12 [TapameTp W KOJMYECTBO PEIICHUN CHCTEMBI
JIMHEVHBIX YPABHEHUMN.

14 | 8.12-13.12 Pe3epBHBI ypOK.

Tema 2. KBagparusie ypaBHeHus ¢ napamerpom.( 10 yacon)

15 15.12-20.12 | IloHaTHE KBAaAPATHOTO YPABHEHUS C TAPAMETPOM.

16 22.12-27.12 | Peuenue KBaJIPaTHBIX yYpaBHEHUI c
napamMeTpaMHu.

17 12.01-17.01 | 3aBUCHMOCTH KOJHMYECTBA KOPHEH ypaBHEHHUS OT
Koa(uIMeHTa a ¥ TMCKPUMUHAHTA.




18 19.01-24.01 | Ilpumenenne Teopema Bwuera mpu perieHUU
KBaJIPATHBIX YPABHEHUH C TApAMETPOM.

19 26.01-31.01 | Pemrenue kBajpaTHBIX YpaBHEHUM ¢ mapameTpaMu
OpU HAIWYUM  JIOTIOJHUTEIBHBIX YCIOBUH K
KOPHSIM ypaBHEHUS

20 | 2.02-7.02 Pacrionoxxenne KopHe#l KBaapaTWUYHOW (PyHKIHUU
OTHOCHUTEJIFHO 33/IaHHOM TOYKH.

21 ]9.02-14.02 PelieHre KBaJipaTHBIX YPABHEHUH C TAPAMETPOM.

22 16.02-21.02 | Pemenue cuctemM ypaBHEHUH € ITapaMeTPOM.

23 24.02-28.02 | PemieHne cucTeM ypaBHEHUM C MapaMeTPOM.

24 |1 2.03-7.03 Pemenune ypaBHeHuU ¢ MOJTyJIEM M TapaMETPOM.

Tema 3. Ananutndeckue u rpadpudecKkue NpueMsbl pelieHus 3aaad ¢ napamerpamu. (10
4acoB)

25 |9.03-14.03 Hcnonp3oBanne rpaduyecKkux WUTIOCTpAlMidi B
3aJla4ax Cc mapamMeTpaMu.

26 16.03-21.03 | Ucnonbp3oBaHue TrpaguUecKux WIUIIOCTpaluil B
3aJla4yax C mapameTpaMu

27 1.04-4.04 HccnenoBanue JIMHEHOM byHKIIIH v
apaMeTpPOM.

28 |6.04-11.04 UccnenoBanme apoOHO-TMHEHHON (PYHKIIMH C
apaMeTPOM.

29 13.04-18.04 | UccnenoBanue apoOHO-TMHEWHONW (DYHKIIUH C
apaMeTPOM.

30 |20.04-25.04 |IIpumeHeHHE pPaBHOCWIBHBIX TEPEXOJOB TpHU
pelIeHHd  ypaBHEHWH W HEPAaBEHCTB  C
apaMeTpPOM.

31 27.04-2.05 [IpuMmeHeHne pPaBHOCUIIBHBIX IEPEXOAOB MpH
pelIeHHd  ypaBHEHWH W HEPAaBEHCTB  C
apaMeTpOM.

32 |4.05-8.05 Pemenwne 3aay ¢ mapameTpamu.

33 | 11.05-16.05 | Pemenue 3amau c mapaMeTpaMHu.

34 | 18.05-23.05 | PesepBHbIil ypOK.

35 25.05-30.05 | PesepBHbIH ypOK.




TPEBOBAHNMA K YPOBHIO ITOAI'OTOBKU YHAIIIMXCA

B pe3ynbTaTe u3ydeHus JTaHHOTO Kypca YYEHUK JI0JKEH

3HATh.

OCHOBHBIE TUIIBI 33/1a4 C TTapaMeTpaMHU
OCHOBHBIE€ METO/IbI pEIlICHU (AHATUTUYECKUHN U TpadruecKuii)

CBOMCTBa (DYHKIIM B 337]a4ax C MapaMeTpoM;

yMeThb!

UCIIOJIb30BaTh NOJYUYEHHbIEC 3HaHUS IIPU PEILICHUN YPaBHEHUI, HEPaBEHCTB,
CUCTEM COJIEpKAILUX [TapamMeTp;

YUTATh U CTPOUTH TpauKu QyHKLIUA;

IPUMEHSATH aHATUTHYECKUE U rpaduuecKre NpUuEMbI K PEIICHHIO 337124 C
napameTpoM;

MOCJIEI0BATENbHO, 1I0Ka3aTeIbHO, MATEMATUYECKU TPAMOTHO O(OPMIISTH

PCUICHUA 3aaa4.

Y4eOHO—MeTOAUYECKOE O0ecTIeYeHHe.
Marematrka (KOMILIEKT TIporpamm 1o anrebpe, 7—11 ki, reomerpun.
10—11 xn. m wmaremarmke, 5—0 ki) 1 A.®. Kielimenos, A.E.
ueiinep. — Exarepunoypr NPPO, 2008.
Anrebpa: cOOpHUK 3aaHMI 1JIs1 TOATOTOBKU K UTOTOBOM aTTeCTaIu B 9
knacce ./ JI.B. Ky3nenosa u ap. — M.: [IpocBemenue, 2008.
Kneiimenos A.®., IIueitnep A.E. 3agauM NMMCbMEHHOIO 3K3aMEHa 3a
KypC CTaplied M OCHOBHOW WIKOJIBI, MPEIJIAraBLIIMECS Ha HUTOTOBOU
aTTecTaluu (MPUMEHEHHE METOAMYECKOro obecnedyeHus ¢GeaepanbHOro
KoMIUIeKkTa yueOHnkoB). — Exatepunoypr: UPPO, 2008.
Meroanyeckue MaTepuaibl 10 KypCcy MaTeMaTUKA OCHOBHOM U CTaplIei
mkoael (st coymareneit OIL. Knaccsl ¢ yrinyOJaeHHBIM H3y4eHUEM
marematuku) / A.®. Kneitmenos, JI. E. Illueiinep. — ExarepunOypr:
HNPPO, 2002
Co6opnuk 3amay mmo anredpe 11 8—9 kmaccos / MUJI. Tanunkuii u qp. —

M.. 2010.
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INopumreiin. 1. WM. 3amauu ¢ napamerpamu / I1. Y. Topamreiin. B. b.
[Tononckuit, M. C. Sxup 1/M. Unekca. —2004.

Erepman. E. 3agaun c nmapamerpamu. 7—11 kmaccol / E. Erepman 1/
Maremartuka. — 2003.

EI'D 2008. Marematuka. DenepanbHbiii OaHK DK3aMEHAIIMOHHBIX
martepuainios/JI. O. Jlenumiena, A. P. Ps3anoBckuii.- M. Dkcmo, 2008.
Epuna, T. M Jluneiinsie 1 KkBaJpaTHble ypaBHeHHs ¢ mapametrpom / T. M.
Epuna // MaTtemaruka ist mkoiapHHKOB. — 2004,

Kpamop. B. C. Ilpumepsl ¢ mapamerpamMu U UX pelieHue: nocobdue s
nocrynatouux B By3sl / B. C. Kpamop. — M.:APKTH, 2010.

Mogeno. B. II 3agaun ¢  mapamerpamu. KoopaunatHO-

napamerpuueckuii meron / B. I1. MoaenoB. — M.: Dk3amen, 2007.



