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MHHOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma MO 3JIEKTUBHOMY Kypcy «PemieHue ypaBHEHUH W HEPaBEHCTB C
napamerpamu» s 11 kmacca cocrtaBieHa B COOTBETCTBHHM ¢ TpeboBanusmu DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa cpeanero odmero oopazosanus (PI'OC COO), na
ocHoBe Metoauueckoro nocoous E.A. IlonskoBoil («MaTemaTuka: 31€KTUBHBIN Kypc. YpaBHEHUS U
HEpaBEHCTBa ¢ apamerpamm»: Metoauueckoe nmocodue / E.A. IMoaskosa. — M.: MJIEKCA, 2012.).

Pabouas mporpamma 1o 31eKTUBHOMY Kypey it 11 kitacca paccuuTtana Ha 34 ydeOHBIX daca
3a BeCh YpOBEHb OOyUCHHSI.

Jist peain3aiuy mporpaMMbl HCTIOJB3YIOTCS:
E.A. IlonskoBa. MaTemaTuka: 2JIEKTUBHBINA Kypc. YPaBHEHMs M HEPABEHCTBA C IIapaMeTpaMHu.
Metoanyeckne peKoMeHAauu 1 noypouHoe rianupoanne — M.: MJIEKCA, 2012.
3. C. benseBa. Matemarnka. YpaBHEHHUS W HepaBeHCTBa ¢ mapamerpoMm. B 2 4. Y. 1. yueGHoe
nocobue / O. C. bensiera, A. C. [Toranos, C. A. Tutapenko.- M.: [Ipoda, 2009.
3. C. benseBa. Matemarnka. YpaBHEHHUS W HepaBeHCTBa ¢ mapamerpoMm. B 2 4. Y. 2! yueOHoe
nocobue / O. C. bensiera, A. C. [Toranos, C. A. Tutapenko.- M.: [Ipoda, 2009.
C.M. Huxonbckuii , M.K. Tlotanos u ap. Maremaruka: anredpa u Hauajga MaTeéMaTHYECKOIO aHAIM3a .
11 knacc: yueOHUK 111 00111€00pa30BaTENIbHBIX YUPEKIACHHUHN: 0a30BbIil U TPOPUIBHBIN ypoBHU. M-
«IIpocsemenney, 2017

[Iporpamma JaHHOTO AIIEKTUBHOTO Kypca OpPHEHTHPOBAaHA Ha MPHOOPETEHUE OTMPEACICHHOTO
OTIBITA pEIICHUs 3aJad C MapamMeTpaMH, Ha PacIIUpEeHUEe W CHCTEMATH3aIMI0 3HAHWHU ydamuxcs, a
TaKke oOecreunBaeT YriayOJIeHHOE W3y4YeHHWE MATeMaTHKH W TOATOTOBKY ydYamuxcs K
MPOIODKEHHUIO 00pa30BaHUSI.

Lenu u3ydeHus 3J1eKTUBHOI0 Kypca «PelieHne ypaBHeHUH 1 HEPABEHCTB ¢ NapaMeTpaMu»:

* pa3BUTHE JIOTHYECKOTO  MBIIUICHUS W  WHTYUIMH, QJITOPUTMUYECKON  KYIBTYpHI,
MPOCTPAHCTBEHHOTO BOOOpaXKEHMS, TBOPUECKHX CIIOCOOHOCTEW HAa YpPOBHE, HEOOXOIMMOM st
MPOJIOJDKEHHST 00Pa30BaHUs M ISl CAMOCTOSITEIIbHON IS TETFHOCTH B 00JIaCTH MaTEeMAaTHKHU U €
MPUJIOKEHUH B OyayIien npodeccnoHanbHOM IesTeNbHOCTH,

¢ BOCIIMTaHHE CpEACTBAMH MAaTCMATHKHU KYJIbTYpPbl JTHYHOCTH: 3HAKOMCTBO C HCTOpHefI pa3sBUTHA
MaTCMaTHKU, 3BOJ'IIOHH€ﬁ MaTEMaTHUYCCKUX H,Z[Cﬁ, IIOHUMAaHHE€ 3HAYMMOCTH MAaTEMAaTHUKU IJIA
O6H.I€CTBCHHOFO Imporpecca,

¢ pa3BUTHC HpeI[CTaBJ'IeHI/Iﬁ O MaTEeMaTHKE Kak (bopMe OIMMCaHuA W MCTOAC IIO3HAHUA
HeﬁCTBHTeHBHOCTH, CO31aHUC YCJ'IOBI/Iﬁ JJIA HpI/IO6peTeHI/IH OIIbITa HaquO'HCCHCHOBaTeﬂbCKOﬁ
JACATCIBbHOCTH,

* q)OpMI/IpOBaHI/IC O6IJ_[I/IX CII0CO00B I/IHTCHHGKTyaHBHOﬁ ACATCIIbHOCTH, XapPaKTCPHBIX JJIA
MaTCMAaTHUKU M SABJIAIOIINXCA OCHOBOI TO3HaBaTEJILHOM KYJbTYPBI, 3HAYUMOH I Pa3JIMYHbIX
C(bep YeJI0BEUECKOM ACATCIIBHOCTH,

* [IOHMMAaHWE 3HAYCHMS MaTeMaTHYeCKOM HAayYKU I pCHICHUA 3adav, BOSHHUKAOMIUX B TCOPpUHU U
MPAaKTUKE, MHAPOTHI U OI'PAHUYCHHOCTH MNPHUMCHCHUA MATCMATHUYCCKUX MCTOJOB K aAHAIN3Y U
HCCJICAOBAHHIO IIPOLIECCOB U SIBJICHUH B npupoac u O6I_HeCTBe;

* IpUMEHEHHE M HaydHOe OOOCHOBAHHE ONTHUMAJBHBIX METOJOB PEIICHUS M30paHHBIX KJIaCCOB
ypaBHEHUH U HEPABEHCTB C MapaMeTpaMu;

* (opMHUpoBaHHE MHTEpeca K MpeAMETY U MaTeMaTH4eCKOM KylIbTypbl, yMEHUE aHAJTU3UPOBATh,
COIOCTABJIATh, YCTAaHABIMBATh 3aBUCUMOCTH MEXy BEIMYMHAMU B IIPOLECCE PEIICHHUS 3a1ad C
napameTpamMu
DJNEeKTUBHBIN Kypc 00ecreuuBaeT yCJIOBUS JUIS CAMOCTOSITENIbHOW TBOpUYECKON pabOThI U
MpU3BaH COCOOCTBOBATH PEIICHUIO CIICAYIOIINX 3a4a4:

* OBJIAJICHHE CUCTEMOH 3HaHMH 00 YpaBHEHHMSIX M HEPaBEHCTBAX C IapaMeTpoM KakK o
CEMEICTBE ypaBHEHHUH, YTO MCKIIOYMTEIBHO BaXXHO AJIS LIEJIOCTHOTO OCMBICIEHHUS CBOMCTB
ypaBHEHUH U HEPABEHCTB, UX OCOOCHHOCTEH;

e (opMupOBaHHE JOTMYECKOTO ¥ TBOPUECKOTO MBIIUICHUS y4allluXcs;

*  pa3BHUTHE UCCIEAOBATEIbCKOM U NIO3HABATEIBLHOM AEATEIbHOCTH yUaIlUXCS;

* BOOPYXEHHE YUaIIMXCS CHEUUATbHBIMH U OOLICY4eOHBIMU HABBIKAMHU, MO3BOJISIOUIMMU MM
CaMOCTOSTENILHO JOOBIBATh 3HAHUSA IO JJAHHOMY KYpPCY.
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IInanupyemMsble pe3yJbTaTbl 0CBOCHHS 3JIEKTHBHOI0 Kypca
«Perenue ypaBHeHHii 1 HEPABEHCTB ¢ NapaMeTpaMm»

JIn4yHOCTHBIE pe3yJIbTaThl:
OTBETCTBEHHOE OTHOIIEHHWE K YYEHHUIO, TOTOBHOCTb U CHOCOOHOCTh OOYdYaIOUIMXCS K
CaMOPa3BUTHIO ¥ CaMOOOPa30BaHUIO HA OCHOBE MOTHBALUH K 00Y4EHHIO U TIO3HAHUIO;
OCO3HAHHBIN BHIOOP W MOCTPOEHHUE AATbHEWIIEeH WHIAMBHIYaTbHONH TPAEKTOpUU 0Opa3OBaHUS Ha
0a3e OpHEHTHPOBKHM B MHpe mpodeccnii M NPOPECCHOHANBHBIX MPEANOYTEHUH C Yy4&€ToM
YCTOMYMBBIX MO3HABATEIBHBIX MHTEPECOB, a TAKXKE HA OCHOBE (DOPMHUPOBAHHS YBAKUTEIHHOTO
OTHOIIEHHUS K TPYAY, Pa3BUTHUE OIbITA YYAaCTHUS B COLIMATIBLHO 3HAYUMOM TPY/E;
YMEHHE KOHTPOJIMPOBATh, OLIEHHWBAaTh W AaHAJIW3UPOBAaTh IPOLIECC U PE3yNbTaT ydyeOHOU u
MaTeMaTHYECKOMN AEATEIbHOCTH;
YMEHHE CaMOCTOSITENIbHO paboTaTh € pa3IUYHBIMM HUCTOYHMKaMU HHopmanuu (yuyeOHbIE
1mocoOus, CIpaBOYHUKH, pecypchl VIHTepHETa U T. 11.);
YMEHHUE B3aUMOJIEHCTBOBATh C OJHOKIACCHUKAMH B IIPOLIECCE YUEOHOH NeATeNbHOCTH;
KPUTUYHOCTh  MBIIUIEHHUS, WHULIUATHUBA, HAXOJYMBOCTb, AaKTHUBHOCTb IMpPH  PELICHUH
MaTeMaTHYeCKUX 3aad.

MeTtanpeaMeTHble pe3yabTaThbl:
CaMOCTOSITEJIBHO OMpPENCNSITh IeJIM, CTaBUTh W (POPMYIHPOBATh COOCTBEHHBIC 3aJaud B
00pa3zoBaTebHON JEATETPHOCTH W KU3HEHHBIX CUTYAIUAX;
OpraHu3oBbIBaTh A(O(PEKTUBHBIA TIOWCK PECypCcOB, HEOOXOAMMBIX I  JOCTHIKEHUS
IMOCTaBJICHHOM 1IE/IH;
BBIOMPATh ONMTHUMAIBHBIA IMYTh JOCTIKCHHS IETH C ydeToM S()(PEKTUBHOCTH PacXOI0BAHUS
PECYPCOB M OCHOBBIBAsICh HAa COOOPaKEHUAX ITUKU U MOPAJIH;
KPUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATH NH(OPMALIMIO C pa3HbIX MO3UIUI, paclio3HaBaTh U
(bukcHpoBaTh MPOTUBOPEUNs B MHPOPMAITUOHHBIX UICTOYHHUKAX;
IIPU OCYILIECTBJICHUH TPYNIOBOM pabOThl OBITh KaK PYKOBOAMTEIEM, TaK M YJICHOM MPOECKTHON
KOMaH/Ibl B Pa3HbIX poJIAX (F€HEpaTOpOM HUIEH, KPUTUKOM, HCIIOIHUTEIEM, IMPE3CHTYIOIUM U
T.1.);
pa3BepHyTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAHMEM aJCKBATHBIX
(YCTHBIX M IMCbMEHHBIX) SI3bIKOBBIX CPEICTB;
MIPEJICTaBIATh MyOJIMYHO Pe3ysbTaThl MHAMBUAYAIBHON U TPYIIIOBOM NEATENbHOCTH, KaK Mepes
3HAKOMOM, TaK U Mepel HE3HAKOMOU ayJInTOPUECH;
TOYHO U €MKO (OpPMYIHpPOBATh KaK KPUTHUECKUE, TaK U OJ0OpPUTENIbHBIC 3aMEeuaHusi B aJipec
JIpYrux JIoJed B pamMKax JeloBOM M 00pa3oBaTelbHOW KOMMYHHUKALMM, U30eras mpu 3TOM
JUYHOCTHBIX OLEHOUYHBIX CY)KJICHUN

IIpenmeTHble pe3yJibTATHI:

Buinycknuk nayuumca:

e pAacHo3HaBaTh 33/1aHUS C IapaMeTpaMy;

* [IOHMMAaTh, YTO 3HAYUT PELIMTh YPABHEHUE C IapaMeTpOM, HEPABEHCTBO C MapaMeTpPOM,
CUCTEMY YPAaBHEHHMI M HEPABEHCTB C IapaMETPOM.

e CcBOOOJHO OIEPUPOBATH MOHATUSAMH: JIMHEHHOE YpaBHEHHE C IapaMeTpoM, JIMHEHHoe
HEPABEHCTBO C IAapaMEeTpoOM, CHCTEMa JIMHEHHBIX YPaBHEHMH C IIapaMeTpoM, CHCTEMa
JIMHENHBIX HEPABEHCTB C [1apaMETPOM;

*  HCIOJIb30BaThb OCHOBHBIE MPUEMBI M METOJIbl PEILIECHUS JIMHENHBIX YPABHEHUN M UX CHUCTEM C
napamMeTpamu;

e CcBOOOJHO OmepUpoOBaTh MOHATHSIMHU: KBaJpaTHOE YpaBHEHHE C IAapaMeTpoOM, KBaJpaTHOE
HEPABEHCTBO C IMapaMeTpoOM, CHCTEMa KBAJpPAaTHBIX YPAaBHEHMM C IapaMeTpoM, CHCTEMa
KBaJIpaTHBIX HEPABEHCTB C NapaMeTPOM;

*  HCIOJIb30BaTh OCHOBHBIE MPUEMBI U METO/IbI PEILIEHUS KBAIPATHBIX YPABHEHUHN U UX CUCTEM C
napamMmeTpamu;

*  COCTaBJIATH AITOPUTMBI PELICHNUS JIMHEHHBIX YPaBHEHUI U HEPABEHCTB C MapaMeTpoM;

*  COCTaBJIATH AITOPUTMBI PELICHUS KBAJPAaTHBIX YPABHEHU 1 HEPABEHCTB C IapaMeTpoM;



* CcBOOOJHO ONEPUPOBATH MOHATUAMU: CIIYUOK MPSAMBIX», «(pa3oBasi MIOCKOCTHY, «METOJ
o0nacreit», CHMMETpHs aHATUTUIECKUX BBIPAKCHUH;

*  HCIOJB30BaTh IpauyuecKuil criocod penieHus 3aa4 ¢ mapaMeTpamu;

*  HCIOJIB30BaTh CIOCOO PEIICHUS ypaBHEHUH C MapaMeTPOM C UCIIOJIb30BAHUEM 00IaCTH
OIIPENIETICHUS YPABHEHUS,

* pelarh ypaBHEHUS € IaPAMETPOM C UCIOJIb30BaHUEM METO/1A OLICHOK;

e pelaTh YpaBHEHUS U HEPABEHCTBA OTHOCUTEIIBHO ITApaMeTpa;

e  pelaTh 33/1a4M C lapaMeTpaMu C UCIOJIb30BAHUEM PAaBHOCHIIBHBIX IIEPEX0I0B;

*  aHaJIM3UPOBATbH U BHIOMpATh pallMOHAIbHbIE IPUEMBI U METO/Ibl PEIICHUS
TPUTOHOMETPHUYECKHX, TOKA3aTENbHBIX, JIOTApU(PMHUECKIX, UPPAIHMOHAIBHBIX YPABHEHUN
HX CUCTEM C IIapaMeTpaMu;

Bueinycknuk noayuum 603mM0)4CHOCHb HAYUUMBCA:

*  OIpeneNsTh BUJl ypaBHEHUS (HEPABEHCTBA) C MapaMeTpOM;

* IOHUMAaTh 3aBUCHUMOCTh KOJMYECTBA PELICHU JINHEHHBIX YpaBHEHUN, HEPABEHCTB U UX
CHCTEM OT 3HAUECHUI apameTpa;

* BBINOJIHATH PAaBHOCWUJIbHBIE TMpeoOpa3oBaHUsl NpPU PEIICHWU JMHEHHBIX YpaBHEHMI,
HEPABEHCTB U UX CUCTEM C IMapaMeTpaMu;

*  ONpeneNsTh O0IIYI0 CXeMY pelIeHHs] IMHEHHBIX YPaBHEHHH, HEPaBEHCTB U UX CUCTEM C
napaMmeTpamu;

* CcpaBHHUBATh U 000011aTh 3aKOHOMEPHOCTHU B IIPOILIECCE PEUICHUS JTUHEHHBIX ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM C IMapaMeTpaMu;

* TOHUMAaTh 3aBHCUMOCTb KOJIMYECTBA PEUICHUH KBaJpaTHBIX ypaBHEHUW, HEPABEHCTB M HUX
CUCTEM OT 3HAUCHUI mapameTpa;

* BBINOJIHATH PABHOCWIbHBIE MpeoOpa3oBaHUS NpPU pPEIIEHWH KBaJApaTHBIX ypaBHEHUI,
HEPABEHCTB U UX CUCTEM CIIapaMeTpamMu;

*  OmpeneNisaTh OOILIYI0 CXEeMY pelIeHHs] KBaJpaTHBIX YpaBHEHHI, HEPaBEHCTB U UX CHUCTEM C
rapameTpamus;

* cpaBHUBATh M 0000IIaTh 3aKOHOMEPHOCTH B MPOIIECCE PEIIeHUs] KBaJIPaTHBIX ypaBHEHUH,
HEPABEHCTB U UX CUCTEM C TapaMETPAMHM;

*  OBJIAJIETh OCHOBHBIMM MPUEMAMH U METOJAAMH PELICHUS UCCIEA0BATEIbCKUX 3a/1a4;

* T[OHMMaThb  3aBUCHUMOCTb KOJIMYECTBA pEUICHUN YpaBHEHUU C OJHOM WM JBYMS
HEWU3BECTHBIMU U OJIHUM [1ApaMETPOM OT 3HAUYECHUN MapaMeTpa;

* MPUMEHATH rpaduueckue MpUEMbI IPU PEeLICHUH 3a/1a4 C TapaMeTpamu;

* [PUMEHATh AHAIUTHYECKUE NPUEMBI IIPU PELICHUU 3a7a4 C IapaMeTPaMU;

* [IOHMMAaTh 3aBHCHUMOCTb KOJINYECTBA PEIICHHI pa3IMYHbIX BUJIOB YPaBHEHUI, HEPABEHCTB U
MX CUCTEM OT 3HAUYECHMI mapaMeTpa;

* BBIOJIHATH PABHOCHIIbHBIE Mpeo0pa3oBaHMs TpPU  PEHICHHH  PA3IUYHBIX  BHUJIOB
YpaBHEHUH, HEPABEHCTB U UX CUCTEM C IapaMeTpamu;

* 00001AaTh U CUCTEMATU3UPOBATH 3AKOHOMEPHOCTH B MPOIECCE PEIICHUS PA3IMYHBIX BUOB
yYpaBHEHUH, HEPABEHCTB U UX CUCTEM C IMapaMeTpamu;

*  OBIAJETh HABBIKAMU HCCIIEA0BATEIbCKOM PaOOTHI.

CoaepskaHue 3JICKTUBHOI0 Kypca «Pemienne ypaBHeHHIl 1 HEPABEHCTB € MapamMeTpaMm»

JInuHelHble YpaBHEHHUS M YPaBHEHHs, IPUBOAUMbIE K JHHEeHHBIM. [IoHATHE ypaBHEHUS C
napamerpamu. [IepBoe 3HaKOMCTBO € YpaBHEHUSIMU C IIapaMeTpoM. PerieHue JTMHENHBIX ypaBHEHUI
¢ mapaMmerpaMy. PellleHre JTMHEHMHBIX ypaBHEHHMM C NapaMeTpamMu IIPU HaJIWYUHU JOIOJHUTEIBHBIX
yCJIOBHH (OrpaHMYEHMI) K KOPHSAM ypaBHeHUH. Perienue ypaBHeHMH ¢ mapameTpaMy, MPUBOJUMBIX
K JIMHEHHBIM. PelieHne cucrem JIMHEHHBIX YpaBHEHHWH (C JBYyMs MEPEMEHHBIMHU) C MapaMETPaMu.
Pelrenne MMHENHBIX YpaBHEHHN U CUCTEM JIMHEWHBIX YPABHEHUM, COACPKALLUX [TAPAMETPBI.

JIuHeliHbIe HEPaBEHCTBA W HEPABEHCTBA, NPHUBOAMMbIC K JIMHeHHBIM. Pemenue
JIMHEWHBIX HEPABEHCTB C IlapameTpamu. PenieHue HepaBeHCTB ¢ MapaMeTpaMu, IPUBOJUMBIX K

JUHENHBIM. Perienune HCpPAaBCHCTB C IapaMeTpaMu, NPUBOAWMBIX K HCPABCHCTBAM BHUIA x—a > 0.
x—b



Pemenue nMHEHHBIX HEPABEHCTB C MapaMeTpamMH ¢ IMOMOIIBI0 TpadudecKol HWHTEPIPETAINH.
Pemenue cuctem MMHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM, CONEPKALIMX ITAPAMETPBHI.

KBagpaTHble ypaBHeHHUsI W YypPaBHeHHUsl, NPUBOAMMBIC K KBaJApaTHbIM. Peuienue
KBaJpaTHBIX YypaBHEHHMH ¢ mnapamerpamu. Mcnons3oBanue teopemsl Buera npu pemeHun
KBaJPaTHBIX YpPaBHEHHU C IapaMerpamu. PelieHue ypaBHEHUM C napameTpaMu, NPUBOJUMBIX K
KBaJpaTHbIM. PacrnosioxkeHue KOpHEH KBaJpaTHOTO YPaBHEHUS B 3aBUCHUMOCTH OT IIapaMmeTpa.
B3anMHOe pacrosnokeHue KOpHEHM JBYX KBaJpaTHbBIX ypaBHeHuW. HaxoxkneHue 3agaHHOTO
KOJINYECTBA PEIICHUM YPAaBHEHHUS C IAPAMETPOM.

KBaaparnble HepaBeHCTBA. PenieHue KBaJpaTHBIX HEPABEHCTB ¢ mapameTrpaMmu. Pemenue
HEPABEHCTB C IMapaMEeTpPOM METOJOM HMHTepBajoB. HaxokaeHue 3aJaHHOIO KOJIMYECTBA PELICHUU
HEpaBEHCTBA C MapaMeTPOM. 3aJ1aul Ha HaX0K/IeHUE HauOOJIbIIMX U HAUMEHbBIIUX 3HAYEHUI.

AJITOPUTMHUYECKHI MOAX0J B PELICHUM YPAaBHEHHMH M HEPABEHCTB C IapaMeTpaMH.
ANropuTMHYECKUH MOAXOJl B PEUICHUH JIMHEWHBIX YpaBHEHUH ¢ MmapameTpaMu. AJITOpUTMUYECKUI
ITOJXO/ B PEIICHUH KBAJPATHBIX HEPABEHCTB C ITapaMeTPaMHU.

3agauu, cBsI3aHHbIE ¢ MCCJIeJ0BaHNEeM KOpPHeil KBaJIpaTHOro TpexyjeHa. Vcnonabs3oBaHue
CUMMETPUH aHAJUTUYECKUX BblpakeHUU. Pemenue oTHocuTenbHO mapamerpa. O6nacTh
OmpeleNeHusl MOMOraeT pelarbh 3aJadu ¢ napaMmerpom. lcmonb30BaHHME METOJA OLICHOK IIPU
pelnieHnu 3a1a4 ¢ napaMerpaMu. PaBHOCHIIBHOCTB IIPY PELIEHUH 33]1a4 C ITApaMeTpaMU.

I'paduueckne npueMbl NpPH PpeLlIEHWM 3aJa4 ¢ napamerpamMu (Merox odJgacrei).
I'padmyeckuit Meton pemieHus 3anad ¢ napaMmerpamu. [IpyMeHeHHe MOHSTUS «IIy4OK MPSMBIX Ha
miockoctuy. PazoBas MIOCKOCTh. «MeTos obmacTeil» NMpu peleHud YpaBHEHUH M HEPaBEHCTB C
rapamMeTpamu.

IIpyMeHeHne NPOM3BOAHONW IPM PeEIICHMH HEKOTOPbIX 3aJa4 ¢ [apaMeTpaMM.
Hcnonb3oBaHne SKCTpeMaIbHBIX CBOWCTB (DYHKIIMH MPU PEUICHUH 3a/1a4 ¢ TapaMeTPaMH.

TemaTnyeckui miaaH

Ne Paspen/Tema KommgecTBo gacos, KommuecTBo gacos,
n/m IPEelyCMOTPEHHOE Ha | IPEyCMOTPEHHOE Ha
U3y4eHUe U3y4eHUe
paznesna/TeMbl paznesna/TeMbl
aBTOPCKOM paboueit
MIPOTPaMMOit MPOTrPaMMOit
11 kaacc

1 | Jluneiinple ypaBHEHUST W  ypaBHEHUS, 4 4
MIPUBOIUMBIE K IMHEHHBIM

2 | JIuHeiiHbIE HEpaBEHCTBA W HEPABEHCTBA, 4 4
MIPUBOIUMBIE K TUHEHHBIM

3 | KBagpaTHble ypaBHEHHS U ypaBHEHUS, 4 4
MIPUBOJIMMBIE K KBaIPATHBIM

4 | KBagpaTHbIe HEpaBEHCTBA 4 4

5 AJTOPUTMHUYECKHI MTOJIXO] B PEILIEHUN 4 3
ypaBHEHUI U HEPABEHCTB C MapaMeTPOM

6 | 3agaum, CBSI3aHHBIC C HCCIIEIOBAHUEM 6 5
KOpHEH KBaApaTHOTO TpeXdsieHa

7 | CucteMbl ypaBHEHUI 4 3

8 | I'paduyeckue mpuemMsl Ipu pelIeHUH 3a1a4d 5 4
Cc mapaMmeTrpamu (MeToJ obracTeil)

9 | [IpumeHeHHE MPOU3BOTHON MIPH PEILICHUN 5 3
HEKOTOPBIX 33724 C MapaMeTpaMu
Hroro 40 34




TemaTu4eckoe IVIAHMPOBAHUE C YKA3aHHEM KOJIUYECTBA YaCOB, OTBOAUMbIX HA
OCBOEHHE KAXKI0M TeMBbI

11 kaacce (34 yaca, 1 yac B He1e110)

Ne Tema XapaKkTepuCcTHKA OCHOBHBIX BH/I0B /1eAITEILHOCTH
YYeHHMKA (Ha YPOBHe y4eOHbIX delicTBHIl)
JluHeiinble ypaBHeHNsI U YPaBHEHN s, IPUBOIUMBIE K JUHEHHbIM (4 1)

1 JIuneiiHble ypaBHEHHUS U ypaBHEHUS, Dopmynuposamv  onpedeneHus. JUHEHHBIX YpaBHEHUH C
IPUBOJMMBIE K JIMHEHHBIM [1apaMeTpOM, CUCTEMBI JIMHEHHBIX YPABHEHUH C IIapaMeTpaMH.

2 JIuHeliHnble ypaBHEHHUS U YpaBHEHHS, [IpuBOINTH MPUMEPHI TMHEHHBIX YPABHEHUHN C TTapaMETPOM.
MIPUBOJMMBIE K JIMHEHHBIM Onucvieams  cxemy. 3aBUCUMOCTH KOJMYECTBA KOpHEH

3 Pelenue ypaBHeHHi, TPUBOAMMBIX K | IMHEHHBIX YpaBHEHUH C IapaMeTpoM OT Ko3(p(HIMEHTOB a
JINHENHBIM b; 3aBucMMOCTH KONMHMYeCTBa peHICHHUH CHUCTEMBI JIMHEHHBIX

4 Penrenyie ypaBHEHHMH, IPUBOUMEIX K | YPABHEHHUH OT KOO (PUIIMEHTOB CHCTEMBI,

JTUHEHHBIM 3namv u npumeHams ANTOPUTMBI PEIICHUS JIMHEHHBIX
YpPaBHEHUH C MapaMeTpoM, CUCTEM JIMHEWMHBIX ypaBHEHUH C
IapaMeTpoM.
Pewiamv ypaBHEHHs C mapaMeTpoM, IIPUBOJAHUMBIE K
JIMHEUHBIM.
[IpumMensiTH 00IIME 3aKOHOMEPHOCTH MPH PEICHUH JINHEHHBIX
YpaBHEHUH C TapaMETPOM C JIOMOJHUTEIBHBIMU YCJIOBUSIMH.

JIuHeiiHble HEPABEHCTBA M HEPABEHCTBA, NPUBOAMMbIE K JUHEHHbIM (4 1)

) JIuneiinble HepaBeHCTBA U Dopmynuposams onpeoesieHus: TAHEHHBIX HEPABEHCTB C
HEPaBEHCTBA, IPUBOJUMBIE K IapaMeTpoM, CUCTEMBI HEPABEHCTB € IapaMeTpaMHu.
JINHEWHBIM IIpuBOANTE NPUMEPHI TUHEHHBIX HEPABEHCTB C I1ApaMETPOM.

6 JIuneiinble HEpaBEHCTBA U Onucvlieams cxemy. PpeIICHUS HEPABEHCTB Buaa ax>b wiu
HEPaBEHCTBA, IPUBOJUMBIE K ax<b.

JINHEWHBIM 3nams u npumeHamv ANTOPUTMBI PEIICHUS JIMHEHHBIX

7 PerieHre HepaBeHCTB, IPUBOAUMBIX K | HEPABEHCTB C MapaMeTpOM, CUCTEM JIMHEHHBIX HEPAaBEHCTB C
JIUHEHHBIM HepaBEHCTBAM, 00 K apaMeTpoM.

HepaBeHcTBaM BHaa =2 > (0 Pewiamv nuHeliHbIe HEPABEHCTBA C MTapaMETPOM C ITOMOIIBIO
x=b rpaM9ecKOil HHTEPIPETALHH.

8 Pemezme HCPABCHCTB, IPUBOMMMBIX K| Doy my, HEPABEHCTBA C IApaMeTpoM, IPUBOIUMBIE K
JUHEWHBIM HEpaBEHCTBaM, JIH00 K AHCHHBIM.

HCpaBCHCTBaM BU/A );__ab> 0 Pewiamv HepaBeHCTBa ¢ mapaMerpaMy, IPUBOAUMBIE K
HepaBeHCTBaM BUJIA ﬁ > 0.
KBajapaTHble ypaBHeHUs M YPaBHEHHUsI, IPUBOAMMbIE K KBAIPATHBIM (4 1)

9 KBanpartHbie ypaBHEHUS C Dopmynuposams onpedeieHus. KBAIPATHOTO YpPaBHEHHS C
apaMeTpoM, YpaBHEHUS, napaMeTpoM; TPUBEAEHHOTO (HEMPUBEAEHHOTO), IIOJHOTO
NPUBOAMMBIE K KBaIPATHBIM (HermoHOT0)  KBaApPAaTHOTO ypaBHEHHWs C  TapaMeTpoM;

10 | KagparHbie ypaBHEHHS C Tlpusooums npumepsvl KBaJIpaTHBIX YPaBHEHHUH C TTApaAMETPOM.
apaMeTpoM, YpaBHEHUS, Haxooums  3nauenus  napamempog,  TPH  KOTOPBIX
NPUBOAMMBIE K KBaIPATHBIM BBIMIOJIHAKOTCSL ~ JONOJHUTENbHBIE  YCIOBUS,  UCHOJB3YS

11 | Pemienue ypaBHEHHIA, IPUBOIUMEIX K | TeopeMy Buera.

KBaJPATHBIM YpaBHEHUSAM Onucvlgamy: 3aBUCUMOCTh KOpPHEH KBaJpPaTHOIO ypaBHEHUS

12 | Pemenue ypaBHEHHMi, IPMBOAUMEIX K | C 1APAMETPOM OT  cTapiuiero  Koaddurmenta u

KBaJApPATHBIM YPABHCHUAM

JIUCKPUMHHAHTA; MOJIOKECHUE KBAJPATHOM mapabolibl Ha
TUIOCKOCTH B 3aBUCHMOCTH OT e€ K03 puiineHTos.

3names u npumensme anreopummuvl PEIICHUS KBaIPaTHBIX
YpaBHEHUH C TApaMETPOM.
Pewams  ypaBHeHHsST ¢
KBaJ[PATHBIM.

Haxooums Bce 3HayeHWs mapamerpa, HpU KOTOPHIX J1Ba
KBaJIPAaTHBIX YpaBHEHUS C TapaMeTpoM PaBHOCHIIBHEI;
UMEIOT XOTs OBl OZIMH OOIIHIT KOPEHb.

Onpedensims KOIMYECTBO PEIICHUN KBAAPATHOIO YPaBHEHHUS B
3aBUCHMOCTHU OT 3HAYCHHUS rapamerpa (1apaMeTpoB).
Ilpumensme  o0IIME  3aKOHOMEPHOCTH TPU  PEIICHUU
KBaJIPATHBIX YPaBHEHUH C MapaMeTpoM C JOMOJHHUTEIbHBIMU
YCIIOBUSIMH.

napamerpom, IIpUBOAUMBIC K




KBanpartnsbie HepaBeHncTBa (4 1)

13 | KBagpaTHbie HEpaBEHCTBA C Dopmynuposams onpedesienus. KBaJpaTHOTO HEPaBEHCTBA C
rapameTrpoM MapaMeTPOM.

14 | KBagpaTHbIe HEpaBEHCTBA C Ilpusooums  npumepst  KBaJpaTHBIX  HEPAaBEHCTB  C
rapamMeTpomM MapaMeTPOM.

15 | Pemienue kBapaTHBIX HEPABEHCTB C 3Hamv U npumeHAmMb aANOpUMMbL  PEIICHUS KBaJPATHBIX
rapameTpomM HEPABEHCTB C TapaMETPOM.

16 | Pemienue KBaJpaTHBIX HEPABEHCTB C Pewams xBagpaTHbIE HEPABEHCTBA C IAPAMETPOM C ITOMOILBIO
rapameTpoM rpaduyueckoll HHTEPIPETALIHH.

Pewams xBanpaTHBIC HEPABEHCTBA METOJIOM UHTEPBAJIOB.
Onpedensmo KOJIMYECTBO peleHui KBaJIPaTHOTO
HEPaBEHCTBA B 3aBUCHMOCTH OT 3HA4YCHUS I[apamerpa
(mapamerpoB).
Pewams 3a0auu Ha HaxX0XKACHUE HAMOOJIBIIIETO WU
HAUMEHBIIIEr0 3HAYCHUS CYMMbI KOPHEH HJIK CYMMBI
KBaJIPaTOB KOPHEW KBaJIPATHOTO YPaBHEHMSI C TAPAMETPOM.
AJITOPUMTMUYECKHIA MOAX0/ B pellieHuH YPaBHEHMIT U HEPaBeHCTB ¢ mapamMeTpom (3 )

17 | AnropuTMUYECKUN TTOAXO/ B PEIICHUH | Ymemsb npogooums yieOHOE WCCIENOBAHUE U COCTABISATH
ypaBHEHHUI U HEPABEHCTB C aITOPUTMBI pelenus ypaHennii Bua k(a)x = b(a) u a(a)x® +
mapaMeTpoM B(a)x + y(a) = 0; nepasencts Buma k(a)x b(a), k(a)x < b(a),

18 | Anroputmudeckuii moaxon B pemennn | a(a)x® + B(a)x + y(a) > 0, a(a)x® + f(a)x + y(a) < 0.
YPaBHEHUI U HEPABEHCTB C
mapaMeTpoM

19 AJTOPUTMHYECKUH TIOJXO/ B PEIICHUH
YpaBHEHUI U HEPABEHCTB C
rapamMeTpoM

3anaun, CBsI3aHHbBIE C HCCIIEI0BAaHUEM KOPHeil KBaapaTHoro Tpexwiena (5 1)

20 | 3agauwm, CBSI3aHHBIC ¢ | Yuemo ananusuposame M BBIOMpPATH palMOHAIBHBIE METOJBI
HCCIIEIOBAaHUEM KOpHEH | MpW  pemeHuH  TPUTOHOMETPUYECKHX,  MOKa3aTeIbHBIX,
KBaIPaTHOTO TPEXUJICHA JIOrapuMHUUYECKUX, UPPAMUOHAIBHBIX, KOMOMHHPOBAHHBIX

21 | 3agaum, CBSI3aHHBIC C | YpaBHEHUI U HEPABEHCTB C MApaMETPAMHU.

HCCIIEIOBAHUEM KOpHeH
KBaIPATHOTO TPEXWIeHa

22 | Bamaun, CBSI3aHHBIE c
HCCIIeIOBAaHUEM KOpHeH
KBaIPATHOTO TpEXWIeHa

23 | 3apauu, CBSI3aHHBIE c
HCCIIeIOBAaHUEM KOpHeH
KBaIPATHOTO TPEXWICHA

24 | 3agaun, CBSI3aHHBIC c
HCCIIEI0BaHUEM KOpHei
KBaIPATHOTO TPEXUJICHA

Cucrembl ypaBHenmii (3 1)

25 | Cucrembl ypaBHEHHH C HapaMeTpaMu | YMETh MPOBOJUTH y4eOHOE HCCIICNOBAHHME YIS HAXOKICHUS

26 | Cucrembl ypaBHEHHH C TapaMeTpaMy | 3HAYEHHH IIapaMeTpa, IPH KOTOPBIX YKa3aHHBIE YpaBHEHHS,

27 CucreMbl ypaBHCHI/Iﬁ ¢ mapaMeTpamMu HEPABCHCTBA, UX CHUCTEMbI U COBOKYIIHOCTH HE HMCIOT

pelieHuii, WMET 33a/JlaHHOE YHUCIIO pelIeHHH, WMEeIT
OECKOHEYHOE MHO)KECTBO PEIICHUH.
I'paduyeckue mpueMbl MPU pelIeHHH 3a/1a4 ¢ mapaMeTrpaMu (MeTox odsacreii) (4 1)

28 | I'padmueckue npueMsl npu pewieHun | Ilpumensms  rpaduueckuii  crmocod  pelieHus 3a1ad ¢
3a/1a4 ¢ mapamerpamMmu napaMeTpaMu: 3a7ladd, peliaeMble C IIOMOIIBI0  «ITydKa

29 | I'padmyeckre MpUEMbI MPH PEIICHUH | MPSAMBIX»; CIIOCO0 pelieHusl 3ajad, B KOTOPBIX (DUTYpUPYIOT
3a/1a4 ¢ mapamerpamMmu JUIIb OJlHA HEW3BeCTHass M oOauH mapamerp («daszoBas

30 | I'paduueckre NpUeMbI IpH PElIEHHH | IUIOCKOCTB»); PEIIEHUE 3aJad C IapaMerpaMH «METOJIOM
3a/1a4 ¢ mapamerpamMmu obnacteii» (BBeEHHE KOOPMHATHOM TIOCKOCTH (X; a)).

31 Fpa(bﬂqec}(ne IPHUEMBI IIPYU PEIICHUU HpuMEHﬂWlb AHAJIUTHYCCKHUEC HpI/IéMLI peureHud 3aaad  C
3a]a4 C MapaMeTpaMu napaMeTpaMy: HCIONb30BAHHE CHUMMETPHH aHAIUTHYCCKUX

BI:Ipa)KCHHﬁ; PCHICHUC ypaBHCHI/Iﬁ 1 HCPABCHCTB OTHOCUTCIBHO




napameTrpa, HUCII0JIb30BaHUC ob0macTu OIIPEACIICHUA YpaBHCHUSA,
HCIIOJIB30BAHUEC OTPaHNYCHHOCTH q)YHKHHP'I, BXOIAIIUX B JICBYIO
U MMpaByrO 4aCTU ypaBHCHI/Iﬁ 1 HCPABCHCTB, UCIIOJIL30BAHUEC
PAaBHOCUJIBHBIX IIEPEXOI0B.

IIpumeHeHMe MPOU3BOAHOI MPU pellIeHNH HEKOTOPBIX 3a1a4 ¢ napamerpamu (3 1)

32

[IpumeHenue npon3BoAHON
pelieHuu HEKOTOPBIX
3aja4 ¢ napaMerpamu

npu

33

IIpuMeHnenue npon3BoAHON
pelieHuu HEKOTOPBIX
3ajad ¢ napaMerpamu

pu

34

IIpuMeHneHune nponus3BoIHON
pelieHuu HEKOTOPBIX
3aja4 c IapamMerpaMu

pu

Pewiamy ypaBHEHUsI U HEpaBeHCTBA C MapaMeTpaMu c
pUMEHEHHEM ammapara = MaTeMaTH4ecKOoro aHanm3a,
U3y4yaeMoro B  INKOJE: TMPUMEHEHHWE TPOM3BOIAHOM K
OIPEIETICHNI0 TOYEK DKCTPEMYMa, HAXOKICHUIO MPOMEKYTKOB
Bo3pactanusi (yObiBaHus) (QYHKUWH; HaxXOXKIEHHE IMpeaena
(yHKUIWU, ACUMIITOT.
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