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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nporpamMma 53JI€KTUBHOIO Kypca «3ajaud C IapaMeTpaMM Ha 3K3aMEeHax
COCTaBJICHA Ha OCHOBE aBTOPCKOW Mporpammsbl 3iiekTuBHOTO Kypca E.b.JluBmen «3amauu c
napameTpamu Ha sk3ameHax»// A.X.Ilalixmectep «3amaum ¢ mapamMeTpamMu Ha dK3aMeHax» 4-¢
uznanue CII6.: «[lerpormudy»: «Bukropus mioc»: M.: M3natenscteo MIIHMO 2011.-216¢.

IIpenonaBanue kypca obecrnedeno [locobreM ais MKONBHUKOB M yuuTene «3anauu ¢
napameTrpamu Ha 3k3amenax», C-IlerepOypr «[lerpormudy», 2011 r.

BBeneHne »1eKTHBHOrO Kypca «3ajayd € IapaMeTpaMK» HalpaBlI€HO Ha Pa3BUTHE
LIEJIOCTHOM MaTEMaTU4YECKON COCTABIAIOIIECH KAPTUHBI MUPA U JUIs paCIUMPEHUS BO3MOKHOCTEH
y4aluxcst o cB0OOHOMY BBIOOPY CBOEro 00pa3oBaTEIbHOIO MYTH.

OCHOBHBIM HaIpaBJIECHUEM MOJEPHU3AIUN MAaTEMAaTUYECKOTO IIKOJIBLHOTO 00pa30BaHUS
ABISICTCA  OTpAabOTKAa MEXaHU3MOB MTOTOBOM  aTTECTallMM 4epe3 BBEIEHUE EIUHOr0
rocy1apcTBEHHOro 3k3aMeHa. B 3amanusax EI'D no maremaruke ¢ pa3BepHYTbIM OTBETOM (4acTh
(), a Taxxe ¢ KpaTKuM O0TBeTOM (4acTh B), BcTpeuarores 3anaun ¢ mapamerpamu. O0s13aTenbHbI
TaKHe 3aJIJaHUS U HAa BCTYNUTEIbHBIX 3K3aMEHaX B BY3bI.

[losBneHune Takux 3aJaHUK HA 3K3aMEHaX JAJIEKO HE CIy4alHO, T.K. C MX IOMOILBIO

IIPOBEPSIETCS] TEXHUKA BJIaJICHUs] (POpMyJlaMU 3JIEMEHTApHONW MaTeMaTHKH, METOJaMH PELICHUS
YPaBHEHUI M HEPAaBEHCTB, YMEHUE BBICTPAUBATh JIOTHUECKYIO LIETIOYKY PACCYKICHHUM, yPOBEHb
JIOTUYECKOI'0 MBIIUIEHHS] YYAIErocsl U UX MaTEMATUYECKOMN KYIbTYpBHI.
Pemennto 3amad ¢ mapaMeTrpaMH B IIKOJBHOM IIpOrpaMMe yIENIseTCsl Mallo BHUMAaHUS.
BonbImMHCTBO ydammxcsi JIMOO BOBCE HE CIPABISIOTCS C TaKMMHU 3aJadaMH, JTHUOO TPUBOIAT
IrpoMO3AKUE BBIKIAAKU. [IpUUnHON 3TOro SBIAETCS OTCYTCTBUE CHCTEMBI 3aJJaHUM 110 JaHHOU
TE€ME B IIKOJbHBIX y4EOHUKAX.

B cBsi3u ¢ 3TUM BO3HUKJIA HEOOXOAUMOCTh B pa3pabOTKE U MPOBEIECHUU 3JIEKTUBHOI'O
Kypca JJis CTaplIEKIACCHUKOB M0 TeMe: «3aJauu ¢ HapaMeTpammu».

MHorooOpa3ue 3ajau ¢ napaMeTpaMu OXBaThIBAE€T BECh KypC IIKOJIbHON MaTEeMaTUKH.
Brnagenue npuemamu pelieHus 3ajad ¢ MapamMeTpaMd MOKHO CUMTAaTh KPUTEpUEM 3HAHUUN
OCHOBHBIX DAa3/eliOB IIKOJIBHOM MAaTeMaTUKH, YPOBHS MAaTE€MaTH4YEeCKOr0 WU JIOTMYECKOTO
MBIILLUIEHHUS.

3amaun ¢ mapamMeTpaMM JarT INPEeKpacHbl MaTepuan A Hacrosmed ydeOHo-
HCCJIEIOBATEIbCKOM pabOTHI.

Hean Kypca

« (GopMHpOBaTh y y4YalIUXCS YMEHHS M HaBBIKM IO PEIICHUIO 3a/ady C MapaMmeTpami,

CBOJAILIMXCS K UCCIICOBAHUIO JMHEWHBIX U KBaJPaTHBIX YPAaBHEHUMN, HEPABEHCTB IS
noaroToBku K EI'D u k 00yueHuo B By3e;

+ DPa3BUBATh UCCIIEOBATEILCKYIO U MI03HABATEIBHYIO AE€ATEIbHOCTD yUYaIlerocs;

+ o00ecneuuThb yCIOBHS JIsl CAMOCTOSITENIbHOM TBOPUECKON pabOTHI.

N3yuenune Kkypca mpenmnosiaraeT (popMHpOBaHHE y Yydallerocs HHTEpeca K NpeaMETy,
pa3BUTHE HMX MaTEeMaTUYECKMX CHOCOOHOCTEH, moAroToBKy kK EI'D, ueHTpain3oBaHHOMY
TECTUPOBAHUIO U K BCTYIIUTEIbHBIM YK3aMEHAM B BY3bI
B pe3ysbTare n3yueHust Kypca y4aluuics q0JIKeH

e YCBOUTb OCHOBHBIE NPUEMBI U METOJbl PEUICHMSI YPaBHEHMI, HEPAaBEHCTB CHCTEM

YPaBHEHUH € TapaMeTPaAMU;

o TPHUMEHATH AITOPUTM PELICHUS YPABHEHU, HEPABEHCTB, COJIEP/KALINX MTapaMeTp,

o TIPOBOAUTH MOJIHOE 0OOCHOBAHME MPH PEIICHUH 3aj1ay C TapaMeTpaMu;

+ OBJIAJIETh UCCIIEN0BATENIBCKON JEATENBHOCTHIO.

TemaTnueckoe NJIaHMPOBaHHME Y4eOHOr0 MaTepuasa
Tembl:
1. TlepBoHauanbHbBIE CBEACHUS. 24
2. PerreHus TMHEWHBIX ypaBHEHUH M HEPABEHCTB, COACPKAIIUX ITapaMeTPhI. 24



KBagparuble ypaBHEHUS! U1 HEPABEHCTBA, COJIEpKAIIIME MapaMeTphl. 44
TpuroHomeTpus U mapaMmeTpsol. 44

Uppanmonanbublie ypaBHEHHS. 24

ParmonanbsHbie ypaBHEHUS. 24

[TokazarenpHbIC U JIOTApUMUIECKIE YPABHEHHUS, COJICPIKAIIIE TApaMETPHI. 3 4
[IpousBoaHas u ee mpuMeHeHus. 44

I'padmyeckue mpruemMsl pemmeHus. 24

10 Hecrannapthsle 3a7auu ¢ napameTpaMu. 64

11. TexcToBbI€ 3aa4u C UCIIOIB30BAHUEM MapaMeTpa. 2 4

©CoNo kW

Kpartkoe cogep:xxanue Kypca
I. llepBoHayabHBbIE CBEICHUS.
Onpenenenue mnapamerpa. Buzapl ypaBHEHUH UM HEpPABEHCTB, COJEpIKaIME Iapamerp.
OcHOBHBIE IPUEMBI PELICHUS 3a/1a4 C TapaMmeTpam
Pewenne npocTenimmx ypaBHEHUH C IapaMeTpaMy BUA
Hean: JlaTh nepBOHAYaIbHOE MIPEACTABICHUE yUallEeMyCsl O IIapaMeTpe U MOMOYb IIPUBBIKHYTH
K nmapametpy. K HeoObI4HOI (hopMe OTBETOB NP pEIICHUH YpaBHEHHA.
II. PemeHue JIMHeHHBIX YpPaBHeHMHl (M YpPaBHeHMH NPHUBOAMMBIX K JHHEHHBIM),
coepKalUX mapamerp.
OO0ume noaxoapl K PELICHUIO JIMHEHHBIX YypaBHEeHUH. PelieHue IMHEHHBIX ypaBHEHMI,
COZIEpKALINX rnapamerp. Pemenue YpaBHEHUH, MPUBOIVMBIX K JIMHEWHBIM.
Pemenne nuHEWHO - KyCOYHBIX ypaBHeHMH. [IpuMeHeHMe anropuTma pelIeHUs JIMHEHHBIX
YpaBHEHUH, COJEprKalluxX napamerp. l'eomerpuueckas MHTEpHpeTanus. PelmeHrne CUCTEMHBIX
YpPaBHEHUU.
Hean: [louck pemieHusi TUHEHHBIX YpaBHEHUW B OOIIEM, BHJIE; MCCIEIOBAaHUE KOJIUYECTBA
KOPHEW B 3aBUCUMOCTH OT 3HaYCHUH IapameTpa.
II1. Pemienue JTMHEHBIX HEPABEHCTB, COAEPKAIMX MTApaMeTp.
Onpenenenue JUHENHOTO HEpaBEHCTBA AnroputMm peleHus HEPABEHCTB.
PemieHne CTaHmapTHBIX JIMHEWHBIX HEPABEHCTB, IIPOCTEMIINX HEPABEHCTB C IapaMETPaMH.
HccnenoBanue noiaydeHHOro orsera.O0paboTka pe3ynbTaToB, HOIYUESHHBIX IPU PEIICHUH.
Heab: BpipaboTaTh HaBBIKM pEIICHUS CTAHAAPTHBIX HEPABEHCTB U MPHUBOJMMBIX K HUM,
yriIyOJIeHHOE U3y4YEeHHEe METO/I0B PEIIECHUS IMHEHHBIX HEPaBEeHCTB.
IV. KBagpaTHble ypaBHeHHs, COAep:KallUe IapaMeTp.
AKTyanus3anus 3HaHMW O KBaJpaTHOM YypaBHeHuu. lccienoBaHus KOJIMYECTBA KOPHEH, B
3aBUCHMOCTH  OT JuCKpuMuHaHTa. Mcnonws3oBanue Tteopembl Bumera. HccmenoBanue
TpPEeX4IeHa. AJITOPUTM  pPELIeHHUs  ypaBHEHMHA.  AHAJIUTHYECKUH  crmocod  perieHwus.
I'papuueckuit crnoco6. Knaccubukauusa 3amad, ¢ NO3ULUI NPUMEHEHHS K HUM METOJIOB
UCCIIEI0BAHMSL.
Henb: ®opMupoBaTh yMEHUE U HABBIKM PEIICHMS KBAJIPAaTHBIX YPABHEHUH C TapaMeTpaMU.
V. IokasaTenbHbIE " Jorapupmuyeckue ypaBHEHHS, coaep:kalue
napaMerp.PannonanbHbie ypaBHeHUs
CpoiicTBa creneHedd M mnoka3aTenbHOW (yHKUIMU. PemieHne mokazaTeNbHBIX ypaBHEHUH U
HEPaBEHCTB, cojepKalux nmapameTpbl. CBoiicTBa JIorapupmMoB U JiorapupmMuieckon GyHKIUU.
Pewenne JorapupMHUUECKUX YpaBHEHUI u HEPABEHCTB c rapamMeTpamH.
Hean: ChopmupoBarh yMmMeHHE pemiaTh IMOKa3aTelIbHbIE W JIOTapu(PMHUYECKHUE YpaBHEHHS H
HEPABEHCTBA C IIapaMeTPaMH, PAllMOHAJIbHBIE YPABHEHUS
VI. Tpuronomerpus u napamerp.MppannoHanbHbie ypaBHEHUSA
Hcnonb30BaHuEe OCHOBHBIX CBOMCTB TPUTOHOMETPUYECKUX (DYHKIMH B 337a4ax ¢ MapaMeTpaMu.
TpuroHomerprdeckue ypaBHEHUs, CoAepKalue napamerp. TpUroHoMeTpuiyecKue HepaBeHCTBa,
conepxarrie napameTp.O061acTb 3HaYEHUH TPUTOHOMETPHUECKUX (DYHKIIUH.



Heas: ChopmupoBaTh yMEHHE HCIIOJIB30BAaHHS CBOMCTB TPUTOHOMETPUYECKUX (YHKUUN MpU
pElIEHMM  TPUTOHOMETPUYECKMX  YpPaBHEHMH M HEPAaBEHCTB  C  IapaMeTpaMu.
HccnenoBanue ApoOHO-pallMOHATIBHBIX YPABHEHUH, COIEPKAIINX ITapaAMETPHI.

VII. CBoiicTBa KBaApaTHYHON (PYHKIIUHU B 3a1a4axX ¢ MapaMeTpamMu.

Ob6uacth 3HaYEHUN GbyHKIHN. Ob6nactp OIIpEIETICHUS byHKIMN.
MounoTtonnocTs. KoopiuHaTsl BepiInHbI Mapadoibl.

Heas: [TozHakOMHUTH ¢ MHOTOOOpa3neM 3a/1a4 ¢ TapaMeTPaMu.

VIII. [Ipou3BoaHas U ee IPUMeHEHHUeE.

KacarenpHas K GbyHKIUY. Kputnueckue TOYKH. MOHOTOHHOCTb.
HaunGonpmme nu HanMenbpinue 3HaueHus GyHKuu. [Toctpoenne rpadukoB GyHKITUH.

Hean: Ilo3HakOMHUTH ydaluxcs C TUIOM 3ajad C IapaMeTpaMM Ha IPUMEHEHUE METOJI0B
nuddepeHIAIBHOTO HCUNCIICHUS.

IX. HecranxaprHsble 3aga4u.

X. TekcToBbBIE 321241 € UCNOJIH30BAHMEM MapaMeTpa.

Ka.ueﬂnapno-TeMaaneCKoe IJIAHUPOBAHHEC

Kon-Bo Tun
No ypoka | Tema .
9acoB 3aHATHH
1 OCHOBHbIE IOHATHS YPAaBHEHUH C ITapaMeTpaMu 1 Jlexuus
2 OcHOBHbIE NIOHATHSI HEPABEHCTB ¢ napamerpamu | 1 Jlexkuus
3-4 VYpaBHEHHsI ¥ HEpPaBEHCTBA C IapaMeTpaMu | 2 [IpakTuxkym
(TIepBOIi CTETICHH )
5-8 VYpaBHeHMsI W HEpaBeHCTBa ¢ MapameTpamu | 4 [IpakTukym
(BTOpOM CTETIEHN)
9-10 ParonanbHbIe ypaBHEHHUS C TapaMeTpaMu 2 [TpakTukym
11-12 I'paduaeckue mpremMsl PU PEIICHUH 2 [IpakTukym
13-14 TekcToBbIE 3a71a4K C UCIIOJIB30BAHUEM TTapaMeTpa | 2 [IpakTukym
15-18 Tpuronomerpus u mapaMeTpsl. 4 Jlexuus,
IPaKTUKYM
19-20 WppatmonanbHble ypaBHEHUS ¢ TapaMeTpaMu 2 [IpakTukym
21-23 IToka3zaTenbHble M JIorapuMuieckue ypaBHeHHUs, | 3 [IpakTukym
coJiepyKalIie mapaMeTpsl.
24-26 IIpon3BoiHas U €€ IPUMEHEHHSI. 3 [IpakTukym
27-28 [TapameTp W KOJUYECTBO pEHICHWH YypaBHEHH, | 2 [IpakTukym
HEPaBEHCTB U UX CUCTEM
29-30 VYpaBHEHUsI W HEpaBEHCTBa C TapameTpamMu C | 2 [IpakTukym
Pa3NUYHBIMU YCIOBHUSIMU
31-32 Hecrannaptasie 3anaun 2 Cemunap-
PaKTUKYM
33 3aKII4YUTEIbHOE NOBTOPEHHE 1 Tecr
34 3amuTa MHAUBUIYaJIbHBIX TPOEKTOB 1 CemuHap




Pexomenoauuu ona odyuaruezocs.

[Tpexkne, yeM NPUCTYNUTh K PELIECHUIO 33Ja4u C IapaMEeTpaMu, COBETYEM pa3o0paThCs B
CUTyallUd [UId KOHKPETHOIO YHCIIOBOIO 3HaueHMs mnapamerpa. Hampumep, Bo3bmHTE
3HaueHUe mnapameTpa a=| M OTBETHTE Ha BOIIPOC: SBIAETCS JIM 3HAYEHHE NapaMmerpa a=l
UCKOMBIM JJIs JaHHOHM 3agauu. OTMETHM, YTO MOJCTaHOBKAa (PUKCHUPOBAHHOTO 3HAUEHUS
napaMmerpa I03BOJISIET BO MHOTUX CIy4asX HallylaTh YTk PELIEHUS 3aJauH.

[lpuy pemenun MHOrMX 3agad C IapamMeTpaMM  yAO0OHO  BOCIOJIb30BaThCsA
reOMEeTpUYECKUMHU HHTepnpeTanusMu. Eciu u300pa3ute rpadukn QyHKIUH, BXOMSAIIMX B
JeBble U IpaBbleé YAaCTH PACCMATPUBAEMbIX YpPaBHEHMH, TO TOTAA TOYKH IE€pecedyeHust
rpa¢uKkoB OYAyT COOTBETCTBOBATH PEIICHUSM YpPaBHEHHS, a YHCIO TOYEK IEPECEUCHUsI-
YHCIy pelIeHUH. AHAJIOTUYHO, NPH PEIIEHUH CUCTEM YPABHEHUH WJIM HEPaBEHCTB MOXKHO
U300pa3uTh  IEOMETPUUYECKHE  MeCTa  TOYEK  IUIOCKOCTH,  YJIOBJIETBOPSIOIIMX
paccMaTpUBacMbIM YPaBHEHUSM WJIM HEPAaBEHCTBAM. DJTO YacTO IO3BOJIET CYIIECTBEHHO
YIIPOCTUTH aHAJU3 33/1a4, a B PAJE CIIydaeB MPeICTaBIsseT OO0 €IMHCTBEHHBIN “KII0Y” K
PELICHHUIO.

Pemenne MHOTMX 3a7ad ¢ mapameTrpamMu TpeOyeT YMEHHUs MPaBWIIBHO (HOPMYIHPOBATH
HEOOXO/IUMBbIE U JIOCTaTOYHBIE YCJIOBHUS, COOTBETCTBYIOIIME PA3JIMYHBIM YCIIOBHIM
pacrnosoKeHus: KOpHEW KBaJIpaTHOIO TpeXyujeHa Ha YMCIOBOU OCH.

CyllleCTBEHHBIM 3TaloM pelIeHus 3ajJad ¢ [apaMeTpamH sBISETCS 3aluch OTBETA.
Oco0eHHO 3TO OTHOCUTCS K TE€M IpuUMepaMm, IJe pelieHue Kak Obl “BETBUTCS B
3aBUCUMOCTH OT 3HaueHWH napamerpa. B momoOHBIX cilyyasX COCTaBJIEHHE OTBETa - 3TO
cOOp paHee MOy4YEeHHbIX pe3ynbTaToB. U 31ech 0ueHb BaXKHO HE 3a0bITh OTPA3UTh B OTBETE
BCE JTalbl perieHus. Takke pEeKOMEHIyeM Ipexjae, YeM 3aluchiBaTh OTBET, €lle pPa3
BHUMATEJIHHO MPOYUTATH YCIOBHUE 3a/1a41 U YETKO YSICHUTh, YTO HIMEHHO CIPAIINBACTCS.

Jis Toro, ytoOBbl OCBOMTH HpPHUEMBI pPELIEHHs 3a7ad C IapaMeTpamMH, HeoO0XOAUMO
BHUMATEIBHO pa3o0paTh NMpHUBEICHHBIC NMPUMEPHl PEIICHUS TaKWX 3a7ad M MOCTapaThCs
IpOpeIIaTh KaK MOYKHO OOJIbLIE 33a1a4 JAJIsl CAMOCTOSITEIIbHOTO PEIICHUS.
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