HosicHuTeAbHASA 3aNMCKa
Pabouas mporpamma 1o kypcy «PenieHue ypaBHEHUN U HEPABEHCTB C Iapamerpamm» s 10
KJlacca COCTaBJIeHA HA OCHOBE CJIeAYIOIIHMX JOKYMEHTOB:

o denepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BATEIHHOTO CTAHIAPTA CPETHETO OOIIEero
o0OpazoBanus (YTBEpPKICH MpukazoM MunHHCcTepcTBOM IpocBemieHus PO or 12.08.2022 Ne
732 «O BHECCHUH U3MEHECHHH B eZIepalibHbIN TOCYIapCTBEHHBIM 00pa30BaTeIbHBIN
CTaHAapT CpeAHEro o01ero oopa3oBaHus, yTBEpKACHHbIN Mpuka3oM MUHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit @enepannn ot 17 mast 2012 r.Ned 13y )

o [lonoxenus «O paboyeit mporpamme yueOHbIX TpeaMeToB (KypcoB)» MBOY «COILL Ne59y,
MIPUHSTOrO Ha 3aceaHuu neaaroruyeckoro corera 31.03.2022, mpotokon Ne3;
YTBEPKJIECHHOTr0 npuka3zoM aupektopa Ne 256-p ot 31.03.2022;

e OcHOBHOI 00pa3oBaTeIbHON MPOTrpaMMBbI cpeaHero oomero oopazoBanus MbOY «COIII
Ne59y%;

e VYueOHoro miaHa g 10 kimacca MBOY «COIL Ne59» na 2023-2024 yaeOHbIif T0/,
YTBEPKJIEHHOTO0 npuka3zom aupexkropa Ne 260-p ot 31.08.2023;

o @enepalbHOTO MEepeyHs y4eOHUKOB, PEKOMEHOBAHHBIX K MCIOJB30BAHUIO MIPH pealln3aluu
UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX MPOrPaMM HauyaIbHOTO
0011ero, OCHOBHOT'O 00IIEer0, cpeiHero o0miero oopasoBanus (yTBepKIeH MPUKA30M
Munuctepcra npocserienust Poccuiickoit @enepanuu ot 21.09.2022 Ne 858),

[Ipy mnaHupoBaHUM cofepx aHUs Y4eOHBIX 3aHATUH Kypca ucnoib3oBaHbl YMK

C.M.Huxkonbckoro «Anrebpa u Hayaia MmaTemMaTruueckoro ananusa. 10-11 kmacebi»:

1. Huxonsckuit C.M. Anrebpa 1 Hadyaja MaTeMaTu4eckoro ananusa. 10-11 kmaccsl: mocodue
JUIsL ydanguxcs ooiieo0pa3oBat. yupexaeHul (anektuBHble Kypebl)/C.M. Hukonbsckuit. — M.
[Tpocsemenue, 2010

2. Huxonsckuit CM., ITotanoB M K., Pemmeraukos H.H. u n1p. MaTtemaruka: anreOpa u Hadasa
MaTeMaTUYeCKOI0 aHalln3a, reoMeTpus. Anredpa U Hayana MaTeMaTHYECKOTr0 aHAJIN3a
(6a3oBbIit 1 yryOeHHbIH ypoBeHb). 10 kinace. — M.: [IpocBenienue, 2018.

Kypc «Pemienne ypaBHEHUN U HEpaBEHCTB C MapaMeTpamu» MpeIMETHO-OPUEHTHUPOBAH U
npeJHa3HaueH Ui yIIyOJieHWsT MaTeMaTHYeCKUX  3HAHWUU yuamumxcst 10 kiacca
0011e00pa30BaTeIbHON HIKOIIBI.

3amaun ¢ mapamMeTpaMH TPEICTABISIOT I IIKOJLHUKOB HAHOOJBIIYIO TPYAHOCTh, KaK B
JIOTUYECKOM, TaK U TEXHUYCCKOM IUIaHE, TO3TOMY YPaBHEHHS W HEPABEHCTBA C MTapaMeTPaMH — ITO
OJIMH W3 TPYIHEHIIMX pa3JIeioB IIKOJHLHOTO Kypca MaTEeMaTHKH. 3aJadd ¢ MapaMeTpaMH — 3TO
3a3J]aud, B KOTOPBIX TIPOBEPSCTCS TEXHHWKA BIIAJICHHUS 3HAHUSAMH D3JCMCHTAPHOW MAaTEMaTHKH,
METOJIaMH PENICHHs YPABHCHUH U HEPABCHCTB, YPOBEHB JIOTHYECKOTO MBITIICHUS YUaIIHXCS.

JlaHHBI KypCc 3HAKOMHT YyYallMXCsi C METOJaMHU peUIeHUS anreOpanveckux 3agad C
napamerpami. [IpeAMeTHBIN Kypc MO3BOISIET HE TOJIBKO JTOTONHITH M YIITyOJsSTh 3HAHUS YUAIIHXCS,
HO W pa3BHBAaTh UX HCCIEIOBATENHLCKUE YMEHUs, IOTUYECKOE MBIIUICHHE. PelieHue ypaBHEHH U
HEPAaBEHCTB C MapaMeTpaMu OTKPBIBAET MEpe]l YYalIUMHCS 3HAYUTEIbHOE YHCIIO IBPUCTHUYECKUX
pHEeMOB OOIIEro XapakTepa, IEHHBIX I MaTeMaTHYeCKOrOo pPa3BHUTHSA, TNPUMEHSIEMBIX B
WCCJICJIOBAHMSIX U 33J][a9aX CMEKHBIX TIPEIMETHBIX 00JIacTeH.

Henu kypca:
o  DopMHUPOBAHKE Y YUAIIUXCS IETOCTHOTO MPECTABICHUS O METO/IaX PEIICHHs YPaBHCHUN U

HEPaBEHCTBAX C MapaMeTpaMH.



e PasBuTue TBOPYECKHX CIIOCOOHOCTEH MIKOJIBHUKOB IIPU KOHCTPYHPOBAHUU CIIOCOOOB
peIIeHus 33]1a4 BBICOKOT'O YPOBHS CJI0KHOCTH.

3adauu Kypca

e OO0001IeHNEe U CUCTEMATU3alUs 3HAHUHN IIKOJIBHUKOB 00 YpaBHEHUSX, CUCTEMaxX YpaBHEHU,
HEPaBEHCTBAX M CIIOCO0AX UX PEILICHHS.

e  @DOopMHMpOBAHHUE Y YUALIUXCSA METOIOB PEIIEHUS YPABHEHUI U HEPABEHCTB C MOAYIISIMU U
napaMeTpami.

e  @DopMHMpOBaHUE Y IIKOJIBHUKOB YMEHMSI IPUMEHATh 3HAHUS U YMEHHUS U3 PAa3HbIX Pa3JeIoB
Kypca MaTeMaTHKH JUI1 KOHCTPYUPOBaHMsI clioco0a perieHus 3a1a4 B HECTaHJapTHON
CUTYallUH.

e  ®dopMHUpOBaHHME ACUCTBUI CAMOKOHTPOJIS y ClyliaTenaen Kypca

e Pa3BuTue JIOTMYECKOTO MBIIIEHUS IKOJbHUKOB.

e Bocnuranue palnoOHaJIbHOCTU U KPEaTUBHOCTU MBILIUIEHUS yYaIIUXCS.
®opMupoBaHNE MATEMATUIECKUX MTOHITUN U CITIOCOOOB pelIeHUs 3a/1a4 Kypca MPOUCXOIUT

Ha OCHOBE BBISIBJICHUS OIbITA YUALIUXCSI 10 PELIEHUIO COOTBETCTBYIOIIETO Klacca ypaBHEHUN U
HEPABEHCTB, YCTAHOBJIEHUSI CMBICIIOBBIX CBSI3€ HOBOIO MaTepHalia C paHee U3yUYEHHBIM.
AKTyanu3anus Bcex UMEIOIINXCsl CBEACHUH 110 U3y4aeMoii mpobiieme 1o3BOJIsET co3/1aTh yCIOBUS
JUIS BBIXOJ1a Ha HOBBIM ypOBEHb €€ pelieHus], KOTOPbIH XapaKTepu3yeTcs MOBBIIIEHUEM CTEIIEHU
abCTPaKTHOCTU U MPHOOPETEHNEM HOBOI'O CMbICJIA OCHOBHBIX TOHATHH.

BaxxHas ponb B Kypce oTBeieHa (YHKIMOHAIBHO — IpapUuecKOMy METOAY peIICHUs
YpaBHEHUH U HEPABEHCTB, TaK KaK €ro MPUMEHEHNE NI03BOJIET YUEHUKY IIPUBECTH «KPACUBOE)
pelIeHre CI0XKHON 3a]aul, KOMOMHUPYS 3HAHUSI U3 Pa3HbIX pa3esioB Kypca MaTEMaTUKH.

B [Ipunoxenun 1 npuBeeHsl IpUMEpH! YIIPAXKHEHUH ISl aHaI3a U KOHCTPYUPOBAHUS
CIOCOOO0B pelleHus 3a7a4 Mo Kypcy.

OnHooOpazue B 3Tanax opraHu3alyy AeATeIbHOCTHU ClylaTenaen (akTyann3anns 3HaHUui 1
YMEHUH 10 TeMe; aHaJIu3 M CXeMaTH3alHsl HOBBIX CLIOCOOOB pelleH s ; TPUMEHEHHE HOBBIX
CHOCO0OB pelICHHs YpaBHEHHI U HEPABEHCTB B X0J1€ CAMOCTOSTENIbHON pabOThI, KOHTPOJIb U
OLIEHKa PEelIeHUs 3a1a4, pedeKcus 1esTeIbHOCTH) co3/1aéT 3((HeKT mpeacKka3yeMoCTH
JESITEIbBHOCTH U JIEJIAeT COBMECTHYIO pabOTy YUUTENS U YUEHUKA Ha 3aHATUU TICUXO0JIOTMYECKU
KoM(popTHOI. OcBOEHHE HOBBIX METOJIOB PEIICHUs YPAaBHEHUN U HEPABEHCTB IPOUCXOANT B
JTMAJIOTOBOM PEXHUME, C UCIIOJIB30BaHNEM KOJIJIEKTUBHBIX ()OPM OpraHU3aIi CaMOCTOSTEIbHON
paboTel yyanuxcs. Takas METOMKa CIOCOOCTBYET BBISBICHUIO CYyTH IIpo0IieM U Oosee riy0oKkomMy
MOHMMAHHUIO CIIOCO00B X pemeHus. Pa3HooOpasue criocoboB pelieHus KOHKPETHON 3a7aui B
IPYNIE U UX aHAJIU3 NIO03BOJIAET Pa3BUBATh TAKME KAYECTBA MBIIIJIEHHS] IIKOJIBHUKOB KaK
KpEaTUBHOCTb U PALlMOHAIBHOCTb.

YPOBEHb YCBOEHMSI METOJIOB PEILIEHUS 3aJad Kypca IpOBEpseTCS Ha WTOTOBOM 3a4éETe.
Cnymarenu Kypca IOJNYy4YalOT OLEHKY «3auTE€HO» IpPH  MPaBUIBHOM pemieHuu 3-X u3 4-x
npeIokeHHbIX 3a1ay uroroBoro 3auéra (Ilpunoxenue 2). IlpaBunbHoe pemienue 3amaun Ned
UTOTOBOT'O 3a4yeTa CBUJIETENILCTBYET O IMOBBIIIEHHOM YPOBHE OCBOEHHS COAEpMaHHS 3JIEKTUBHOTO

Kypca.
YuyeOHO-TEeMAaTHUYECKUH ILJIAH

10 xJsacc

Pa3znen KomnyectBo | KoHTposibHBIE pabOTHI
y4eOHBIX (cTraHIapTU3MPOBAHHBIE),
4acoB nabopaTopHble paboTHI,




MpaKTUYECKHUE paboThI
Beenenue 1 -
Tema 1. JIuneiinble ypaBHEHUS C 3
napaMeTpamu
Tema 2. KBagparTHblie ypaBHEHHUS C S)
napaMeTpamu
Tema 3. JIuneliHbie HEPABEHCTBA C 2
napaMeTpamu
Tema 4. KBasipaTHbIC HEPABEHCTBA C 2
napaMeTpamu
Tema 5. dyHKIIMOHANBHO-TpadUIECKUEe 2
METO/Ibl pEelIeHUs 3a/1a4 C TapaMeTpaMu
WToroBslii 3aueT mo Kypey 2 2
Utoro 17 2

Conep:xanue kypca

Brenenne (1 uac)

O06o0uieHre 1 cucTeMaTu3alys MpeICTaBIeHUH 0 TUIIaX PallMOHAIBHBIX YpaBHEHUH U
MeTo/ax ux pemieHuil. Jluneitnoe ypasHenue. KpagparHoe ypaBHeHue. [IpoOHO-paliioHabHOE
ypaBHeHHe. O01acTh onpeaesieHus! ypaBHEHUS.

VYpaBHenus ¢ napamerpamu. [lapamerp. O6aacTh JoycTUMBIX 3HaYeHUH napamerpa. KoHTponasHoe
3HaueHue napamerTpa. Perienre ypaBHeHus ¢ mapameTpoM. PeluTs ypaBHEHUE C MapaMeTpoM.
OO61as cxema peleHus 3ajad ¢ napaMeTpoM.

Tema 1. JInneiinble ypaBHeHus1 ¢ napamerpamu (3 yaca)

JluneiiHble ypaBHEHMsI ¢ TapaMeTpaMu. AJITOPUTM pElIeHUs TMHEHHBIX YpaBHEHUN C MapaMeTpaMHU.
O6sacTh 1O0NMYCTUMBIX 3HAYEHUI ¥ KOHTPOJIbHBIEC 3HAYEHMSI TapaMeTpa B IMHEHHBIX YPAaBHEHUSX.
Penienne nMHENHBIX ypaBHEHUH ¢ mapameTpaMu. KiltoueBble MOMEHTHI B PELIEHUH YPaBHEHUH C
napameTpami (BblJelIeHUEe KOHTPOJIBHBIX 3HAYEeHUH NTapameTpa; pa3oreHne 00JacT JOMyCTUMBIX
3HaYeHUH MmapamMeTpa Ha MOAMHOXKECTBA; KJIacCU(PUKaINs PeLIeHUH YpaBHEHHUS C TapaMETPOM).
3aBHCUMOCTh KOJIMUECTBA KOpHEH OT kod(dunmenTos a u b. Pemienue ypaBHeHuid ¢ mapaMeTpaMu
[P HAJIMYWU JOMOJIHUTENBHBIX YCIOBUI K KOPHSM ypaBHeHUs. Perienue ypaBHeHu ¢
napaMeTpamu, MPUBOJIUMBIX K JTUHEHHBIM.

Tema 2. KBagparHbie ypaBHeHHs ¢ mapaMerpamu (5 4acoB)

[TonsiTvie KBaApaTHOTO YpaBHEHUS C MapaMeTpaMu. AJITOPUTMUYECKOE MpPEINUCaHUE PEeIleHUs
KBaJIpaTHBIX YPaBHEHUH C MapaMeTpaMy. 3aBUCUMOCTb KOJINYECTBA KOPHEN YPaBHEHUSI OT
kodduureHTa a u AUCKpUMHHaHTa. O6IacTh JOMYCTUMBIX 3HAYCHUN U KOHTPOJIbHBIE 3HAUEHUS
napameTpa B KBaJIpaTHBIX ypaBHeHUsX. I'paduueckuii crocod perieHns KBaJpaTHbIX YPaBHEHHH ¢
napameTpoM. IIpumenenne Teopemsl Buera npu pelieHun KBagpaTHBIX YPaBHEHUH C TapaMETPOM.
Pemennie kBajipaTHBIX YpaBHEHHUM NMPH TOMOTHUTENBHBIX YCIOBHUIX K KOPHIM YpaBHEHHH.
PacnonoxeHne KopHel KBaJIpaTHOTO TpeXydjeHa OTHOCUTEIbHO 3aJaHHON TOUKU. 3aauH,
CBOJISIIMECS K UCCIIEIOBAHUIO PACIIONIOKEHUS KOPHEN KBaIpaTHOTO TPEXUIeHa.

VYpaBHeHUs ¢ mapamMeTpamMu, IPUBOJAUMBIE K KBaJPaTHBIM.

Tema 3. JInHeliHble HepaBeHCTBA ¢ MapaMeTpamu (2 4aca)

JIuneiiHble HEpaBeHCTBA ¢ MapameTpaMu. Cxema perlieHns JTMHEHHBIX HEPaBEHCTB C lTapaMeTpaMHu.
OO6nacTh JOMYCTUMBIX 3HAYCHUH M KOHTPOJIbHBIC 3HAUEHUS ITapaMeTpa B JIMHEHHBIX HEPAaBEHCTBAX.



Pemienue muHEHBIX HEPABEHCTB € MapaMeTpaMu. 3aBUCUMOCTD PEIIEHUM OT
k03 durrenToB a u b. PeieHre HepaBEeHCTB ¢ MapaMeTpaMu, IPUBOIUMBIX K JIMHEHHBIM.

Tema 4. KBajpaTHbie HepaBeHCTBA ¢ mapaMeTpamM (2 yaca)

[lonsiTHE KBaAPATHOrO HEPABEHCTBA C MapaMeTpoM. CxeMa peleHns KBaIpaTHbIX
HEPaBEHCTB C ITapaMeTpaMH. 3aBUCUMOCTh PEIICHUH OT KO PHUIMEHTa a ¥ JUCKPUMHUHAHTA.
I'paduueckuii ciocod pemeHns KBaJIpaTHBIX HEPABEHCTB C MapaMeTpamu. Perenrne KBaapaTHBIX
HEPABEHCTB C IapaMeTpaMH MpHU JONOJHUTENIBHBIX YCIOBUSAX K KOPHSAM COOTBETCTBYIOIIUX
ypaBHEHMH. 3a]1a4uM, CBOJSIIMECS K UCCIIEOBAHUIO PACIIONIOKEHUS KOPHEN KBapaTHOIO
TpexwieHa. Pelienne KBapaTHbIX HEPABEHCTB € IapaMeTPOM METOJIOM UHTEpBaloB. Pemienue
HEPaABEHCTB C [apaMeTpaMu, IPUBOJAUMBIX K KBaJPATHBIM.

Tema 5. ®yHKIHOHAIbHO-TPadHUecKHe MeTO/IbI pelleHus 3a/1a4 ¢ napaMeTpaMu

(2 gaca)

Crneuunduka QyHKIMOHAIBHO-TPApUIECKOr0 METO/Ia PELICHHs 33/1a4 C TapaMeTpaMHu.
Pemenvie TMHEHHBIX U KBaIPATHBIX HEPABEHCTB C IMapamMeTpaMu () yHKIIHOHATHHO-TPpaQUIECKUM
MeTosioM. Mcnonb3oBanue rpaduyecKkux WUTFOCTPALMi B 3a7a4ax ¢ NapaMeTpamH.

Hroroselii 3a4uet no kypcey (2uaca)

[Tapamerp. O6GacTh JOMYCTHMBIX 3HAYCHUN TapaMeTpa. KoHTpopHOE 3HaYeHHE mapamMeTpa.
O6mas cxeMa pelieHus 3a7ad ¢ mapaMeTpamu.

Penrenne kBagpaTHBIX HEPABEHCTB C MapaMeTPaMHU MPU JOMOJHUTENBHBIX YCIOBUAX K KOPHAM
COOTBETCTBYIOIIMX YPaBHEHUH.

Crneuunduka rpadguueckoro MeToa pelieHus 3a1ad ¢ napamerpamu. Pemienue TMHEHHBIX U
KBaJ[paTHBIX HEPABEHCTB C MapaMeTpamMy rpauIecKiuM METOIOM.

Pemenue kBagpaTHBIX YpaBHEHUM NP JOTIOTHUTEIBHBIX YCIOBUSAX K KOPHSIM YpaBHEHUH.
3aauu, CBOASIIKECS K UCCIETOBAHUIO PACIIOIOKEHNS KOPHEH KBaApaTHOTO TPEXWICHA.

IInanupyemsble pe3yabTaThl

JIMYHOCTHBIE PE3YJIBTATHI:

1)3CTCTI/I‘ICCKOF0 BOCIIMTAHMSA: OCTCTUYCCKOC OTHOIICHHUE K MHUPY, BKIIOYad OCTETUKY
MAaTEMATUYCCKHUX 3aKOHOM€pHOCTCI>'I, O6’[>€KTOB, 3aja4, pCIJ_IeHI/If/‘I, paccymneHI/Iﬁ:

2) IEHHOCTH HAY4YHOT0 TO3HAHMA. C(HOPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKU M OOIIECTBEHHOM MPaKTHKH, TOHUMAaHUE MaTeMaTHUECKOM
HAyKH Kak c(epbl 4yeloBEeYeCKO N1eATENbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUUMOCTH JUISl Pa3BUTHS
LMBWIN3ALUHU, OBJIAJCHUE SA3BIKOM MATEMaTUKUM U MAaTE€MaTUYECKOM KyJIbTYpOH Kak CpeICTBOM
MIO3HAHMUSI MHPA, TOTOBHOCTh OCYIIECTBIATH IMPOECKTHYK) M HCCIENOBATEIBCKYIO JESITEIBHOCTb.
VHJUBUIyaJIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbHI

Ilo3naBaTe/IbHbIe yHMBepcAIbHbIe yueOHbIe AeiicTBUS

Ba3oBble Jiornueckue AeiiCTBUSI: BBIBISATH M XapaKTEpU30BaTh CYIIECTBEHHBIC TPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, TMOHITHUH, OTHOLICHUH MEXIy MNOHATUSAMH, (DOpPMYTUpOBAThH
OTIpeNIeJICHUs TTOHITUH, YCTaHABIMBATh CYIICCTBEHHBIH MPHU3HAK KIACCU(DUKAIMU, OCHOBAHUS UIS
000011IeHNs M CPAaBHEHUS, KPUTEPUH TPOBOAUMOTO aHAIIN3A;



BOCIIPUHUMATh, (OPMYJIHMPOBAaTH U NPeoOpa3oBbIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAOJIOJCHUAX U YTBEPXKICHUSIX, IIPEUIarath KPUTEPUH Ul BBIABICHUS 3aKOHOMEpPHOCTEH
Y IIPOTUBOPEYHIA;

JIeNIaTh  BBIBOJBl C MCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JACAYKTMBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSTENIBHO JIOKA3aTelIbCTBA MATEMAaTUYECKUX YTBEPXKAEHUH (IpsMble U OT
IPOTHBHOTO), BEICTPAUBATh aPTyMEHTALIMIO, TPUBOAUTE IPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CYKJIEHUS U BBIBOJbI;

BBIOMpATh CIIOCOO peleHust yueOHOM 3agaun (CpaBHMBATh HECKOJIBKO BapUaHTOB pELICHUS,
BBIOMpPATh HaNOOJIee MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue JeiicTBHA:

UCTIOJIB30BaTh BOMPOCH KaK HMCCIENIOBATEIbCKHI HHCTPYMEHT IO3HAHHS, (OPMYIUPOBATH
BOINPOCHI, (PUKCHUpYIOLIME MNpPOTUBOpeYre, NpolsieMy, YCTaHaBIMBaTb MCKOMOE U JaHHOE,
(dopMHUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO [TO3ULINIO, MHEHHUE;

OPOBOJUTH  CAMOCTOATENbHO  MCCIEJOBAaHHWE IO  YCTaHOBJEHHUIO  OCOOEHHOCTEH
MaTeMaTUYeCKOro OOBEKTa, SIBICHUS, MPOLECcCca, BBIIBICHUIO 3aBUCHMOCTEH MeXay OOBEKTaMH,
ABJICHUSIMU, TIPOLIECCAMHU;

CaMOCTOSITENIFHO (POPMYIMPOBATH OOOOMICHUS M BBIBOABI IO PE3yJIbTaTaM IPOBEAEHHOTO
HaOJIOICHUs, MCCIIEJOBAHUS, OLICHUBATH JIOCTOBEPHOCTh IOJIYYEHHBIX DPE3yJIbTAaTOB, BBIBOJOB M
000011IeHHIT;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, a TAKKE BBIIBUIATH IIPEIIIOJIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pa6Gora ¢ undopmanmeii:

BBISBJIATH A€PUIUTHl MH(DOPMALUK, JTAHHBIX, HEOOXOJUMBIX Ul OTBETa Ha BONPOC M Jif
pelIeHus 3a]auH;

CTPYKTYypUpPOBaTh HMH(OpPMALMIO, MPEACTABIATh €€ B pa3iMuHbIX (HopMax, WILIFOCTPUPOBATH
rpadu4ecKku;

OLICHUBATh HAJEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KOMMYHHKaTHBHbIC YHHBEpPCaIbHbIe y4eOHbIC JeHCTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYJIMpPOBAaTh CYXKJEHHS B COOTBETCTBUU C YCIOBUSAMH M LEISIMHU
oO11eHMsl, SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 10 X0y PEILIEHUs 3a]aul, KOMMEHTUPOBATh MOJIYyYEHHBIN PE3ysIbTarT;

B XoJle OOCYXKIEHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl, MpPOOJIEMBI,
pemaeMoil 3a1adyM, BBICKA3bIBaTh MJIEH, HALIEJEHHBIE HAa IOMCK PELICHMs], COIOCTaBIISATh CBOU
CYXKICHHSI C CYXICHHSIMH APYTUX YYaCTHUKOB JHaliora, OOHApyKMBaTh pasjivuude U CXOJICTBO
MO3HILIKH, B KOPPEKTHOU popme HopMyTHUpOBaTh Pa3HOIIACHs, CBOM BO3PAKEHHUS,;

MIPEJICTaBIISTh PE3YJIbTAThl PEIICHUS 3aJauH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3aJauyd, BBIOMpPATh CIOCOO pemeHus ¢ y4ETOM
UMEIOUINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU TO3HABATENbHOU pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHHA U
MBICITUTENIbHBIX TPOLIECCOB, UX PE3YJbTAaTOB, BJIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a/1auH;

IPEIBUIAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIpHM pPEIICHWH 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;



OLICHUBATh COOTBETCTBHE PE3y/bTaTa LEIH U YCIOBHUSAM, OOBSICHATH HMPUYMHBI TOCTHXKEHUS
WIA  HEJOCTM)KEHUS  pe3ylbTaToOB  JAEATENbHOCTH, HAaXOAWTh OIMIMOKY, JaBaTb  OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMAaTh M WCIOJb30BATh IMPEHMYIIECTBA KOMAHIHOW M HWHIMBUAYAJIbHOW pabOTHl MpU
peLIeHUH y4eOHbIX 3aJa4, IPUHUMATh 11eJIb COBMECTHOM J€ATeIbHOCTH, INIAHUPOBATh OPraHU3aLUI0
COBMECTHOM pabOThI, pacpeAesaTh BUIBI padoT, J0TOBapUBaTHCs, 00CYKAATh MPOIECC U pe3yabTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (hopmMax paboTsl (0OCyxkaeHusi, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» U WHBIE), BBIIOJHATH CBOIO YacTh PadOThl M KOOPAWHUPOBATH CBOU JICHCTBUS C APYTUMH
YJeHaMM KOMaH/bl, OLEHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMIMH MPOAYKT IO KPUTEPHUSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

NPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenuss B 10 kjaacce oOyyaromuiicss NOJIYYUT CIEAYIOLIUE IpPEJIMETHbIE
pe3yabTaThl MO OTAEIBHBIM TeMaM pabodell mporpamMmbl y4eOHOro Kypca «Anirebpa M Hadaia
MaTeMaTHYeCKOro aHaJIN3a»:

Yucjia v BBIYHCIEHHA:

CBOOOJTHO OINEPHUPOBATH MOHATUSAMHU: PALUOHAIBHOE YHMCIO, OECKOHEYHAs NepUOIUYecKast
Ipo0b, TMPOLIEHTHI, HPPALMOHATBHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX M JEHCTBUTEILHBIX YUCET,
MOJIyJ1b J€HCTBUTEIILHOTO YHCIIA;

OPUMEHSTh TNPHOMMKEHHBIE BBIUMCICHUS, TpaBWia OKPYIJICHHs, NPUKHIKY W OLEHKY
pe3ysbTara BBIYUCICHUH;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: CTENEHb C IEJIBIM IIOKa3aTelieM, HCIOIb30BaTh
HOIXOAALIYI0 (GOpMY 3amucu JEHCTBUTENBHBIX YHMCEN JJIs pelleHHs NPaKTUYeCKUX 3agad U
NPEeJICTaBICHUS JaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaIbHOM CTENeHH;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM: CTETIEHb C PAIIHOHAIFHBIM TTOKa3aTEIIEM;

CBOOOJTHO OIEPUPOBATh MOHATHUAMHU: JiorapupM 4YHCHa, ACCATUYHbIE U HaTypajbHbIE
norapudmsl;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHT€HC 4YHCIOBOIO
apryMeHTa.

YpaBHeHUsS H HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: ypaBHEHHE, HEPABEHCTBO, PABHOCHIIBLHBIC YPaBHEHHS U
YpaBHEHUSI-CIIEJICTBUS, PABHOCUIIbHBIC HEPABEHCTBA,

NPUMEHSTh Pa3IMYHBIE METOJbl PEUICHHS pPAlUOHAIBHBIX U JPOOHO-PAMOHATBHBIX
YpaBHEHM, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

HCIIOJIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHAMHU ISl MpeoOpa30oBaHUsl BhIPAXKEHUI;

MOJIIUPOBATh peallbHbIe CUTYallud Ha A3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YPaBHEHUS,
HEpaBEHCTBA 110 YCIIOBUIO 33/1a4H, UCCIIE0BATh MOCTPOCHHBIE MOJIEIH C MCIIOIB30BAaHUEM amIapara
anreOpsl.

DOYyHKIUHN U TPaPUKH:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: (QYHKUUS, CHOCOObI 3amaHus (YHKIMH, B3aUMHO
oOpaTtHble (QYHKIUH, KOMIO3MLNA (QYHKUMNA, TpaduK (QYHKIMH, BBIIOJIHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OTIEPHPOBATH MOHATUSIME: 00JIACTh OTPE/ICICHUST 1 MHOKECTBO 3HAUCHUH (DYHKITHH,
HYIM (QYHKIIMH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: UYETHBIE ¥ HEUYETHBIE (YHKIWH, TEPUOTUIECKUE
(GyHKLIMU, TMPOMEXYTKM MOHOTOHHOCTH (DYHKUUH, MAKCUMyMbl U MHUHUMYMBI (DYHKIIHH,
HauOoJIbllIee M HAUMEHbLIIee 3HaYeHNe (PYHKIUU Ha IPOMEKYTKE;

ONEpHpOBATh TOHATHSAMM: JIMHEWHAs, KBaJpaTW4yHas U JApOOHO-IMHEHHAas (QyHKIHH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;



UCTOJIBb30BaTh TIpaduku (QYHKUMN JUISL UCCIENIOBAaHMS MPOIECCOB W 3aBUCHUMOCTEH IpHU
pelIeHuN 3a/1a4, BEIpakaTh (OpMyJIaMy 3aBUCHMOCTH MEXIY BETHUYMHAMH;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOO/IHO OIIEPUPOBATH MOHATHSAMHU: HENPEpBIBHBIC (YHKIUHM, TOYKM pas3pbiBa Ipaduka
¢byHKIMHM, aCUMIOTOTH Tpaduka GyHKIHNK;

CBOOO/IHO OTIEPHPOBATH MOHATHEM: (DYHKIUS, HENPEPhIBHAS HAa OTPE3KE, IPUMEHSITH CBOWCTBA
HETPEPbIBHBIX (DYHKIIHMIA JJIs1 pelIeHus 3a/1a4;

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: MHOXKECTBO, OTIEPAIIMK HAJl MHOKECTBAMH;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: ONPEe/ICHHE, TEOpEMa, ypaBHEHUE-CIICACTBUE, CBOICTBO
MaTeMaTHIECKOro 00BEKTa, JJ0Ka3aTeIbCTBO, PABHOCUIbHBIC YPABHEHHS U HEPABCHCTBA.
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Ipuioxkenue 1. YnpakHeHUus IS aHAJIN3a cI0c00a pelleHus1 ypaBHEeHUil
U HEPABEHCTB ¢ MapaMeTpaMu.
IIpumep 1. Pemnre ypaBHenue a(@—5)X =6 (x-1)+a.



Pemenne. O0nacTb TOMYCTUMBIX 3HAUSHHI MTapaMeTpa B JaHHOM ypaBHEHHH —R.
[IpeoOpa3yem maHHOE ypaBHEHHE K PaBHOCHILHOMY ypaBHeHUIo Bua f(a)- X = =g(a)

(a®— 5a —6) x = a b,
(@a-6) (atl)x=a-6. (*).
KonTposbHbIe 3HaueHus napameTpa : a = - 1; a =6.
Pa300béM 00J1acTh 3HAYCHMIA TapaMeTpa Ha moaMHokecTBa: 1) 4; = {- 1};
2) A2 = {6}, 3) A3 = (-0, -1)U (-1;6) U (6, ) u pemnm ypaBHeHue (*) Ha KaKIOM U3
MIOJIMHO>KECTB.
1) TIpu a= - 1 ypaBHeHue (*) He IMEET KOPHEIA;
2) Ilpu a= 6 xopHeM ypaBHeHUs (*) sSBIsIETCS JII0O0OE JCHCTBUTEIILHOE
YK CIIO;
3) lpu  f[a=-1,

a=6  ypaBHeHHUE (*) UMEET e AMHCTBEHHBIN KOPEHb X= 1"
a+

Ortger. IIpu a = - 1 kopHel HeT;
IIpu a = 6 XeR;

I[Ipu {a;t—l,
a+6 X=

IIpumep 2. Pemmte ypaBHEHNE
ax*+4ax+3 = x2+2x-4.
Pemenune. O6nactTb 10MyCTUMBIX 3HAaYEHUH TapaMeTpa B JaHHOM ypaBHEHUH — R,

[TpeoOpa3yem naHHOE ypaBHEHHE K paBHOCHJIBHOMY YPAaBHEHHUIO BUJA
f(a)x® + g (a)x +h(a)=0:
(a-1)x*+2(2a-1)x+(4a+3)=0  (*).
HaitnéM KOHTpOJIbHBIE 3HAUEHHUS [TapaMeTpa a.
1f(a) =0 mpu a=1.
2) U3 o0nacTi u3MeHeHus napaMerpa a1 BbIIeIUM T€ 3HaY€HUs1, IPU KOTOPBIX
JTUCKPUMUHAHT ypaBHeHus (*) oOpariaeTcst B HyJIb :

%:(Za—i-])z- (a-1)(4a+3), %=5a+4.
D
.- 0 tipu Sa+4=0,
4
a=-—.
5

4 , .
¢ ~ BTOPOE KOHTPOITEHOE SHACHNE NapaMeTpa. Pa300béM 001acTh 3HAUCHHIA

InmapamMeTpa Ha IMOJMHOXKECTBA, YUYHUTHIBAsA BHIBOJHI.



4
ecnu a< - c mo D<O0,

4
eclu a= -g ,

a+ 1, mo D >0.
A= (oo - 2); A= [- 2 1) U (1), As={1}.
Pemmim ypaBHenue (*) Ha Ka)K710M U3 MIOJMHOXKECTB A1, Ay, As.
1) Mpu a < -g ypaBHeHUE (*) HE UMEET NeUCTBUTEIIBHBIX KOPHEH.

2) Tipn az-g,

at 1 X

_ —(a+)£tV5a+4
12 —
' a-1

3) Ilpu a = 1 ypaBHenue (*) npumet Bup : 6X+7=0,

= - 11
6
Otger. [Ipu a < - % KOpHEH HeT;
Ilpua € {—i;]} U(l;oo) X1.2= —(2a+l)im;
5 a-1
_ 1
Ipua =1 x_-]_g_
2 3_a2

1| 3.P B - b
PUMEp 5. TCIIITC ypaBHCHHUC a(x+1) x+2 a(x+1(x+2) @

Pemenne. KoHTpOJIbHBIM 3HaU€HUEM MapameTpa Oyner a=0, He sBiastoeecs
JOIYCTUMBIM B JAHHOM JIpOOHO — pallMOHAJIbHOM ypaBHeHUU. Cie10BaTeNbHO, pU
a=(0 naHHOE ypaBHEHUE HE UMEET KOPHEN.

PaccmoTtpum 3HaueHus napamerpa a0 u npeoOpa3zyeM JaHHOE ypaBHEHUE K BUIY
f(@)x*+ g(a)x+h(a)=0 : x>+2(1-a)x+a®>-2a-3=0 (2)

VYpaBHeHue (2) He ABIsETCA PAaBHOCUIIBHBIM JAHHOMY B CHITY U3MEHEHHUSI 001acTH
JIOIYCTUMBIX 3HAYCHHH MIEPEMEHHOM X, IOATOMY HE0OX0arMa MpoBepKa KOPHEH.

Haiiném nuckpuMuHaHT ypaBHeHuUs (2) :

D D

e (1-a)? — (a*—2a -3); T 4, IOSTOMY APYTUe KOHTPOJIBHBIE 3HAUYCHUS
napamMerpa a, kpome a=(0, B ypaBHeHUH (2) HE BBISIBJICHBI U OHO UMEET JIBa
NEeWCTBUTEIBHBIX KOPHS :

X1= a+1; xp,=a-3.



BrimosnHnM npoBepky KopHeH. 13 HaliieHHBIX 3HAYEHUM X CIEAYET UCKIIIOUNTh HE
BXOJISIIIIKE B 00JIACTh JOMYCTUMBIX 3HAYEHUI IEPEMEHHOU :

X+1#0,
X+2#£0, m.e. X1+1=0, x1+2=0, X,+1=0, x,+2=0.

1) xa+1 =0, m.e. (a+1)+1=0, a= -2.
[Ipu a =-2 X; He sBAsETCS KOpHEM ypaBHeHUs (1).
2) X1+2=0, m.e. (a+1)+2=0, a= - 3.

IIpu a =-3 X1 He siBJsieTcsA KOpHeM ypaBHeHus (1).
3) Xo+I=0, m.e. (a-3)+1= 0, a=2.
ITpu a=2 X, He sBAsIETCS KOpHEM ypaBHEeHHUs (1).
4) Xo+2=0, m.e. (a-3)+2=0, a=1.
[Ipu a= 1 Xz He sBAsIeTCS KOpHEM ypaBHEHUs (1).
Otsert. [Ipu a= -3 X= - 6;
[Ipu a= -2 Xx=-5;
IIpu a=0 xopHeil HET;
I[lpua=1 X=2;
[lpu a=2 Xx=3;
Ipu a ¢ {~3,-2,012 } X;= a+1; x; =a-3.
IIpumep 4. Pemnre aepaBenctso 2a(a—2)x >a-2.

Pewenue.
KonTtponbHble 3HaueHus napamerpa: a=0,2.
PaccMoTpuM TaHHOE HEPaBEHCTBO B KaXKI0M M3 IATH ciaydaeB: 1) a<0; 2) a=0; 3)

0<a<2; 4) a=2; 5) a>2.

1) Tlpu a<0 2a(a-2)>0, naHHOE HEPABEHCTBO MPEOOPa3yeTCs K BUIY: x>m,
a\a —

1
x>—.
2a
2) Ilpu a=0 naHHOE HEPABEHCTBO MPUMET BH. ():x>—2, 4TO BEpPHO NpH X €R.
3) Ipu O<a<2 2a(a-2)<0, naHHOE HEPABEHCTBO Mpeodpa3yeTcs K BUIY:
< 472 o1
2a(a—2) 2a
4) Tlpu a=2 naHHOE HEPAaBEHCTBO MpuMeET BU: (x>0, UTO HE BBIMOJIHACTCS HU
IIpU KaKuX 3HAUYEHUSX X.

5) Ipu a>2 2a(a-2)>0 u x>2i.
a

Ortser. [Ipu a<0, a>2 X>2i;
a



npu a=0 XeR;
npu 0<a<? x<i;
2a

IIpU a=2 PELICHUN HET.

Ipumep 5. Pemmte HepaBeHCcTBO: (a—1)x*+ 2(2a+1)x +(4a+3) <0.

Pemenmne.
[lepBoe KOHTPOJIBLHOE 3HAUYCHUE TTapamMeTpa: a=1.

I[J'IH HaXO0XXACHUA BTOPOIrO KOHTPOJIbHOI'O 3HAYCHUS ITapaMeTpa a HaﬁHeM 3HA4YCHUC

%: %=(2a+1)2—(a—1)(4a+3)=5a+4.

D a=-2
g P 5°

4
JlaHHOE HEpaBEHCTBO PACCMOTPUM B KaXKIOM U3 IISITH ClIydaes: 1) a<—€ ;2)a

3) —§< a< 1: 4) a=1: 5) a>1.

D

1) II I/Ia<—i — <0, a—1<0, T.e. JTaHHOE HEPABEHCTBO BEPHO IIpH X €R.
p 5 2 p Y p

_ 4 , 6
2) Ilpu a= "5 JIJaHHO€ HEPaBCHCTBO IIPUMET BU: —gx —gx 5
9x?+ 6x +1 >0,
(3x+1)?>0.

[TomyyeHHOE HEpaBEHCTBO BepHO Mpu x €R.

3) Ipwu —g <a<l %>0. BbluncinuB KOpHH KBapaTHOTO TPEXUjie

== 2a+D) +/5a+4 == (2a+) —/Ba+4
a-1 a-1
HEPaBEHCTBO K BUAY: (a—I)(x—x1)(x—x2) <0, a —1<0,
(x—x1)(x—=x2) =20. (1)
OuyeBHUIHO, YTO:
—(2a+1)+\5a+4 > —(2a+1) —/5a+4.
Pasnmeanm 00e yacTu 5TOro HepaBeHCTBa Ha yucio (a—1)<0:

—(2a+1)++/5a+4 < —(2a+1)—+/5a+4
a-1 a-1
Pemenue nepaBenctna (1):

, T.€. x1<Xo.

XE(—OO ,'xl] ) [Xz; oo).

4) Tlpu a=1 nanHoe HEpaBEHCTBO MpuMeT BU: 6x+7<0, T.e. x < —

L <0

Ha:

, IpeoOpa3yem JTaHHOe

7

6

5

4.



5) Tlpm a>1 %>0 ¥ JTAHHOE HEePaBEHCTBO NIPEOOPa3yeTcs K BUY:

(a—1)(x—x1)(x—x2) =<0,

—(2a+1)++Ba+4 o= —(a+1)—/Ba+4
a-1 ’ a-1 '

VYuuteiBas, uto a—1>0, momyyum:

—(2a+1)++/5a+4 S —(2a+1)—~5a+4
a-1 a-1
Pemenne 1aHHOTrO HEPABEHCTBA B 3TOM CIIy4ae UMEET BUA: X2<X < X1.

TIe xX1=

, T.€. X1~>Xo.

(x—x1)(x—x2)<0 u

Otger. [Ipu a < —g XeR;
npu —% <a<l X e (—o,x1]u[Xe; ©);
AT
npu a=1 X 6(—00,—8],

—(2a+1) ++/5a+4 Xo= —(2a+1)—+/5a+4

npu a>1 X € [X2;X1], Tae x1= ,

a-1 a-1
x2+1 1 X
IIpumep 6. Pemnte HEPAaBEHCTBO —; — >,
a’x—2a 2-ax a
Pemenne.
2
x°+1 1 X
3aMEHHMM TaHHOE HEPABEHCTBO PABHOCUJIBHBIMU: + - =>0,

alax—-2) ax-2 a

(1-a)x? +2);+l+a 0. (1)

a’(x=")
a

[TepBoe KOHTpOIBHOE 3HAUECHKE TTapaMeTpa: a=0.
Haiinem BTOpoe KOHTpOJbHOE 3HaUeHue napamerpa: 1-a=0, a=1.
Jlpyrue KOHTpOJIBHOE 3HAUYCHHE MapaMeTpa Hainem u3 yciosusi: D=0.
(D —aMCKpUMHUHAHT KBagpaTHOTO Tpexunena (1-a)x+2x+1+a).
D= a2, D=0 npu a=0. Takoe KOHTPOJILHOE 3HAYEHHE MTAPAMETPA YK€ OTMEUEHO.
Paccmotpum perierrie HepaBeHCTBa (1) B KakI0M HU3 Tpex ciay4daes: 1) a=1; 2) a=0;
3){61 0,

a #l.

1) Ilpu a=1 uepaBenctBo (1) mpuMeT BHUI:

Zxx+ 2 >0, x € (—0o;-1)U(2;»).
2) Tlpu a=0 HepaBeHCTBO (1) HE UMEET PEIICHHH.

3) Ilpu Ja #0, npeoOpazyem HepaBeHCTBO (1) K BUAY:
#1



a+l

Q-a)(x+D(x- )
5 a=1 5. (2)

) A
a

[ToryueHHOE HEPaBEHCTBO PAaBHOCUIILHO HEepaBeHCTBY (1), a 3HAYUT, U JAHHOMY HEPaBEHCTBY.

HepaBeHCcTBO (2) pacCMOTPUM B JIBYX CITydasix:
Diaz0, 2)a>1.
a<l

1) Ipu {a;fO, 1—a>0 u HEepaBeHCTBO (2) MPUMET BUJ;
a<l

()42

2
=<
a

)
a=1l 50 (3)

2) Ipu a>1 1-a<0 u HepaBeHCTBO (2) IPUMET BH/T:
a +1)

a=1 <0, (4)

(x+D(x-
2

) A
a

Jlnst pemienust HepaBeHCTB (3) 1 (4) METOI0M MHTEPBAJIOB PACIIOIOKUM YHCIIA

a+l. 2
-1; . ; = B IOPsAKE Bo3pacTaHus. J[JIs1 3TOro cocTaBUM pa3HOCTH:
a-1 a

Al_a+i_(_]); Azzs_(_]); A3=a+1 2

a—

a-1 a’

_ 2a .
PaccMmoTtpum 3Hak pasHocTH 4A1= —
a —_—
pu a<0 A;>0, npu 0<a<l A;<0, npu a>1 A;>0.

2+a .

Ananoruyao A4,=
a

npu a<-2 A,>0; npu —2<a<0 A,;<0; npu 0<a<l, a>1 A,>0; npu a= 2
AZZO.
a’—a+2
a(a-1)
JIMCKpHMMHUHAHT KBaJpaTHOIO TpexuwieHa a’—a+2 oTpuuarenes, a KodpQUIueHT

IpU @ TIOJNIOXKUTENIEH, TOTAA a?—a+2>() Ipu M00bIX 3HAYECHUAX a M 3HAK Aj

PaccmoTpum pa3zHocTs Az=

3aBUCHUT OT 3HaKa 3HaMeHatens a(a—1). [lpu a<0 As>0; npu 0<a<I A3<0; npu
a>0 As>0.
[IpeacTaBuM B BUJIE CXEMbI PE3YJIbTATHI UCCIIEI0BAHNS 3HAKOB PA3HOCTEN B

3aBUCUMOCTHU OT 3HAUCHM IMapaMCTpa a:
A2=O



A3>0
A>0 A;>0 A:<0 A;>0
A,>0 A,<0 A,>0 A,>0

As>0 Az>0 Asz<0 A3z>0 -
/////_2///////////0 /////1 af

Hepaenctso (3) pemaercs npu ycinoBuu a=0, a<l. I1o3ToMy HYy)HO

pPaccMOTPeTh HEPaBEHCTBO (3) B KaXKIOM U3 YEThIpeX ciiydaes: 1) a<-2; 2)
—2<a<0; 3) O<a<l,;

4) a= 2.
2 _a+l, 2 a+l,
B cnygasx (1) — (3) moimydaem COOTBETCTBEHHO: —1<—= < R S ;
a a-1 a a-1
a+l<_1<g.
a-1 a

Pemrast HepaBeHCTBO (3) METOAOM MHTEPBAJTIOB, MTOJTYYAEM:

npu a<-2 xe(-1; —) (CH1 w);

npu —2<a<0 XE(— —1)u(a+l ©);

npu 0<a<l xe(Z +i ;—1)u(— ;o0).
a— a

4) Ilpu a= —2 HepaBeHCTBO (3) mpUMET BUJL:

(x+D(x+ 1) 1
——3 >0, x e(—=; ).

x+1 3
[Ipu pemenun HepaBeHCcTBA (4), yUUTHIBAs 3HAKU pa3HOCTEN A1,A42, A3 ipu a> 1

2 1
(cM. rpadpuyeckyro HILTIOCTPAIIUIO), UMeeM: —1<—=< ¢ +1
a a

C moMoIpo MeToa HHTEPBAJIOB HaXOUM PEIIeHHE HepaBeHCTRA (4):

x e(—o; —l)u(g a+i)
Otser. [Ipn a<—2 xe(-1; g)u(aJrl;OO);
a a—

npu a= —2 xe(—% ;o0);



pu —2<a<0 Xe(E —1)u(Z 1 Jo0);
a a—

npu a=0 penieHuit HeT;

mpu 0<a<l Xe(a+i ;—1)U(g;oo);
a— a

npu a=1 X € (—o;—1)U(2;0);

npu a>1 X e(—w ;—1)L/(E ; a+1).
a a-1

IIpumep 7. CxoibKO KOpPHEH UMEET ypaBHEHUE | | X | -2 | = & IIPU Pa3IMYHBIX
3HAUCHUSX MapameTpa a ?

Pemenue. [loctpoum rpaduk Gyakuuu y = | | X | -2 | .

A
a) y 0) 2 Y
y=X-2 y= x| -2

V/Z >X - X
et

-2 -2

[Ipsimas Y = a He nepecekaet rpaduk (B) npu a <0,

MMEET C HUM JIBE TOYKH IepeceueHus Ipu a = 0 : X1=2; Xo= -2;
UMeeT YEeThIpe TOUKHU nepecedeHus npu 0 <a<2;

MMEET TPU TOUYKHU MEPECEUCHUS IPU a =2;

UMeEeT JIBE TOUKH MepeceyeHus mpu a >2 (PUCYHOK T).




Otger. IIpu a< 0 KopHEH HET ;
npu a= 0 ypaBHEHUE UMEET JBa KOPHSI;
1pu a=2 TPU KOPHS;
npu 0<a<2 getpipe KOpHS.
Ipumep2. Pemnte ypaBuenue : v/x ++/a = /1-(x+a) .

Pemenue. [Toctpoum rpaduxn pyskmmii y = Vx+va (1) n y= J1-(x+a) (2):

Aey A y
a) y==x++a 0)
Ja
0 " x 0 la X
A y A y
m Ja
B) r) Jd
y=+vl-a-x
S

v
v

JlanHoe ypaBHEHUE HE UMEET KOpHe, ecnu rpaduku pyHkuui (1) u (2) He
nepecekarorcs. Ito nmpoucxoaut npu a<0, T.x. GyHkuus (1) He onpeneneHa; npu
a>1 (rpaduk GyHKIMM (2) COOTBETCTBYET PUCYHKY (B)) rpaduku GyHKUIUN
PacIoJIOKEHBI B PA3HBIX KOOPAMHATHBIX YETBEPTSX, @ TAKKE B TOM Cly4yae, Korjaa
TOYKa TiepeceueHus rpaduka GyHkiuu (2) ¢ ocko Y (3Ta ToUKa CyIIecTBYeT npu a<l)
JIKUT HUXKE TOUYKU va Ha ocu Y (puc. T). ['paduk pyHkuuu y = v1-a—x mnepecekaet
och Y B Touke +1—a . 3Ha4uT, ypaBHEHHE HE UMEeT KOpHeil Ipu

Ji-a < Ja , T.€.

l-a < a,



a<1.
2

1
YuuThIBas, 4TO B paCCMAaTPUBAEMOM ciydae a<l, 3aKiroyaem, 4To npu > <mrac<l

JaHHOE ypaBHEHHUE TaK)Ke HE uMeeT kKopHell. Takum oOpa3om, ypaBHEHHE HE HMEET

. 1
KOpHeH, ecinu a<0 wm a> > ;

1 .
eCIH OSaSE, TO YpaBHEHHE UMEET €JMHCTBEHHbINH KOPEeHb (pHC. (11)).

1)

0 1-a "

Pemas uppanuoHaabHOE YpaBHEHHE /X +~/a = \/1— (X +a) , HAXOIUM :

1-a++/2a—3a?

X1, X2 = 5 . O1HO U3 HalJICHHBIX 3HAYCHUI X HE SABJISECTCS KOPHEM

1-a

ypaBHeHus. [Ipu X = 5

1-a
dyskuma y = /x ++/a nmpuHMMaer 3HaueHue 1/7 +a;

o 1-a
B TOM k€ Touke QYHKIUA Y= +1-a—X TPUHUMAET 3HAYCHUE 1/7 . 3HaYEHUE

BTOPOM (DYHKIIMHM MEHbIIIE — 3HAYUT, TOUKA NepecedeHus rpaukoB 3TUX QyHKUIUN

o l1-a
pacrIioyio’keHa JieBee MpsiMou X = — Takum 006pa3zoM, KOPHEM JTAHHOTO YPaBHEHUS

1—a—+2a-3d°

SABJIACTCI MCHBIICE 3HAUCHUE X1= 5 ,a
_1-a++2a-3d°
X2 = HC ABJIACTCSA KOPHCM.

2
1 .
Otser. IIpu a<0, a>§ YPaBHEHUE HE UMEET KOPHEM;

1—a—+/2a-3a°

2

npu 0<a< % X =



Ipunoxenne 2. 3aganus I CAMOCTOATEIbHOM PadoThI.
«JIuHeliHbIe ypaBHEHHS ¢ apaMeTPaMu»

1. Pemmre ypaBHeHue: a(a-3)x = 10(2a+Xx).

X* -4 _0: 6) ax;4—x _

X—a X°—9

«KBajpaTHble YpaBHEHHSI ¢ TapaMeTPaMI»

1. [Ipu xakuX 3HAUCHHSX MMapaMeTpa ¢ CyMMa KBaJIpaToOB KOPHEH ypaBHEHUS

2x2+2(a-1)x+2a%-3=0 6yneT HaubobIIEH ?

2.Pemmte ypaBHeHue X°+4x-2| x-a| +2-a =0.

2. Pemmute ypaBHEeHUe : a) 0.

«JIuHelHbIEe HEPABEHCTBA C MapaMeTpaMu»
BapuanTt — 1.
1. Haiiaute Bce MOJOKUTENIbHBIC 3HAUEHUS IMapaMeTpa a, MPU KaKIOM U3
KOTOPBIX JIJIS JIFOOOTO yncia u3 orpeska [—2;2] BepHO HEPAaBEHCTBO
|3x+a|x| -11 | >3.

BapwuanT — 2.

1. Haiinure Bce MOJOXKUTENbHBIE 3HAUECHUS TapaMeTpa a, IpU KaXKIAO0M U3
KOTOPBIX MHOXKECTBO penreHuii Hepasenctsa |ax+3|x| -5|<1 comepxur
KaKON-HUOYAb OTPE30K JUIMHOM 10 U IpU 3TOM COJIEPKUTCS B HEKOTOPOM
oTpeske mmHou 20.

«KBaapaTHble HepaBeHCTBA ¢ MapaMeTPpaMm»
BapwuanTt — 1.
1. Tlpu KaKMX 3HAYECHHAX MTAPAMETPA a HEPABEHCTBO X2 —2ax+9>()
BBITOJIHSAETCS IPU BCEX 3HAYCHUSIX X 7

x—2a-1
2. Ilpu kakux 3HAYCHUAX IMapaMeTpa a HepaBeHCTBO ———— <0 BBITIOTHSACTCS

X—a
JUUISL BCEX 3HAYeHUM X oTpeska [1;2] ?
3. Haiinure Bce 3HaUYeHMs mapaMeTpa a, MPU KOTOPbIX MHOXKECTBO PEILICHUN
HepaBeHCTBa x(x—6) < (a+3)( |x-3] —3) COIEPIKUT YKCIIO, PABHOE CYyMME
KOpHeil ypaBHeHus x°—4x+1=0.

Bapuanr — 2.
1.ITpu KaKuX 3HAYCHUSAX ITapaMETPa a HEPaBeHCTBO ax’+2(a+1)x+2a+2<0
BBITIOTHSCTCS ITPH BCEX 3HAYCHHSIX X ?

3b-1-x
2.ITpu kakux 3HaYCHHSIX MTapameTpa b HepaBEeHCTBO i >0 BBITIOTHSACTCS
x+

JUIS BCeX 3HAYCHMI X U3 oTpeska [—1;3] ?



3.Haiigute Bce 3HaueHus mapameTpa a, Mpyu KOTOPBIX MHOXKECTBO PEIICHUIN
HepaBeHCTBa x(x—D)<(2a+1)( |x—2,5] —2,5) coAepKUT YUCII0, paBHOEC CyMME KyOOB

KOpHel ypaBHeHHs x> —5x+2=0.

«@PYHKIMOHAIBHO-TPauYecKHii MeTO/ pPelieHus] 32124 ¢ IapaMeTpaMmw»

1. CkoJIbKO KOPHEH UMEET ypaBHEHHE V4 — X* = X+ a [IPU Pa3IMYHbIX 3HAYCHHSIX
napamerpa a ?
2. Pemmte ypaBHeHue +/x = x—a.
3. Ilpu kakux 3HAYEHUSIX MMapaMeTpa a YUCI0 KOpHEH ypaBHEHUS
| | X2 — 2X| - 7| = @ B yeThIpe pa3za OoJbIe a ?
4. HalinuTte Bce 3HaUCHMS TapameTpa p , IPU KOTOPHIX YPABHEHUE
(2p+3)x*+ (p+3)x+1=0 umeeT XOTs ObI OJUH KOPEHb, H YUCIIO
Pa3IUYHBIX KOPHEW ATOTO YPaBHEHHSI PaBHO YUCITY PA3TUIHBIX
2x+1 1
21-p  /x-3+3°

KOpHEW ypaBHEHUS



IMpunoxenne 3. 3aganus 1Jis UTOTOBOIO 3a4eTa MO Kypcy.

1.Pemmte ypasuenue (a® -1) x =a + 1.

2.Ilpu KaKkuX 3HAYEHUSAX @ ypaBHEHUE ax’ - 4x +a +3= 0 umeer Gonee 0OHOTO

KOpHS?

3.Ilpu Kak¥X 3HAYCHUSAX MapaMeTpa @ B MHOXKECTBE PEIICHUI HEpaBEHCTBA
(x—1)(x—a)<0 comep>XKUTCs MATH IEIBIX YACEIT?

4. Halimute Bce 3HAUYCHUS d, TTPU KAXKJIOM U3 KOTOPBIX YPaBHEHUE

a 5 E
VX© —4x" +9a° = x?+2x - 3a uMeeT pOBHO 3 pelIECHHUS.



Kaﬂennapno-TeMaaneckoe IJIAaHUPOBAaHUE

Ne Haumenosanue paszenos u tem | KajieHaapHbie CpoKu OcHOBHOE coep:KaHne ®opmbl U MeTOabI | O0oOpya0OBaHue,
ypo IThanosvie | @akmuueckue YpOTa, BILIB KOHTPOILIO”
Ka e TeJIbHOCTH u3MepuTeJlb
HbIe
MaTepuaJbl
Beeoenue (1 uac)
1. [lonsiTne ypaBHEHUS € O0600611eHrEe U cucTeMaTU3alus OBpucTHYECKas [Tpunoxenue 1,

napameTpoM. PanmoHaneHbie
YpPaBHEHUS C MapaMeTpamMu

MPEJICTABICHUIN O TUIIAX
palMOHANBHBIX YPAaBHEHUU U
METOJAaX UX pelieHui. JInnennoe

YpaBHCHHC. KBa)IpaTHOG YpaBHCHHC.

JpobHO-palinoHanbHOE ypaBHEHHUE.
OO6nacTh ornpeJiesieHUs] ypaBHEHUS.
VYpaBHEHHUs ¢ TapaMeTpaMH.
[Tapamerp. OOGaCTh JOMYCTUMBIX
3HaueHuil mapamerpa. KoHTponsHoE
3HaueHue napamerpa. Pemenue
ypaBHEHUs ¢ apameTpoM. Pemuth
YpaBHEHUE C TAPAMETPOM.

OOm1ast cxema perieHus 3aaay ¢
apaMeTpPOM.

Oecena. @poHTANBHAS
Y MHIUBUIyaJIbHAS
paboTa Ha dTane
aKTyalu3alluy 3HaHU’
0 TeMe U BBEACHUS
HOBBIX 3HaHUU.
[IpakTukym no
pEeIIeHNnIOo 3a/1ay.
Pa6ora B napax.

MIT «Cxema
pelIeHns 3aaa4au
C TTapaMeTpOM»

Jluneiinvie ypasnenus c napamempamu (3 uaca)




JInHeliHbIe ypaBHEHUS C
apaMeTpaMH.

JIuneliHble ypaBHEHUs C
napaMmerpamu. AJrOpUTM peLeHus
JIMHEHHBIX YPAaBHEHUH C
napamerpamu. O01acTh JOMYCTHUMBIX
3HAYEHUIN U KOHTPOJIbHBIC 3HAUCHUS
rapameTpa B JIMHEHHBIX YPaBHEHHSIX.
Pemienue nuHEeMHBIX ypaBHEHUH C
napamerpamu. KiitoueBble MOMEHTHI B
pelIeHNH ypaBHEHUH C mapamMeTpaMu
(BBIIEIIEHNE KOHTPOJIBHBIX 3HAYEHUI
napamerpa; pazouenue oonactu
JIOTTYCTUMBIX 3HAYE€HUI NTapaMeTpa Ha
MOJIMHOKECTBA; KlIacCUUKALIUS
pelIeHU ypaBHEHUS C TApaMETPOM).

Jlekuus.
@poHTaNbHAA U
WHJIMBHlyaJIbHAs
pabota Ha dTamne
aKTyalM3aluy 3HaHUN
10 TEME U BBEJCHUS
HOBBIX 3HAaHUMU.
[IpakTukym no
pEIICHUIO 3a/1a4.

[Tpunoxxenue 2,
MIT «Cxema
pelIeHus 3a1a4un
C IapaMEeTPOM»

JInHenHbIe ypaBHEHUS C
rapamMeTpamu ¢
JOTIOJTHUTEBHBIMM YCIIOBUSIMU
JUIsl KOpHEH

Pemrenne nuHeNHbIX ypaBHEHUH €
napamerpamu. KirtoueBble MOMEHTBI B
pelIeHnr ypaBHEHUH C mapameTpaMu
(BBIIEIIEHNE KOHTPOJIBHBIX 3HAYEHUI
napameTpa; pa3oueHue o0aacTu
JIOTTYCTUMBIX 3HAUEHUI NapaMeTpa Ha
MOJIMHOXECTBA; KIacCUUKAIIS
peleHH ypaBHEHUS C TapaMeTPOM).
3aBHCUMOCTb KOJINYECTBA KOPHEN OT
KOX(pPUIIMEHTOB a 1 b.

Pemrenne ypaBHeHu# ¢ napameTpaMu
MIPU HAJIMYUU JIOTIOJTHUTEIbHBIX
YCIIOBUM K KOPHSIM YpaBHEHHSL.

DBpucTUyecKas
6ecena. dpoHTanbHasA
paboTa Ha JTamne
aKTyaJIn3aluy 3HAHUI
110 TEME U BBEICHUS
HOBBIX 3HAHUM.
OO6yuaromias
CaMOCTOSITEeTIbHAs
pabora. I'pynmnoBas
dopma. Ananus
pe3yIbTaTOB pabOTHI

[Ipunoxenue 2,
KapTOYKHU-
3adaHus IS

rpyII




4. YpaBHEHHUsI € ITapaMeTPOM,
IIPUBOJIUMBIE K JIMHEHHBIM

Pewrenne ypaBHeHul ¢ napamMeTpamu,
IIPUBOJUMBIX K JIMHEHHBIM.

OBpuUcTUYECKAs
Oecena. @poHTaNBHAS
pabota Ha dTamne
aKTyaJIn3aluy 3HAHUN
10 TeMe U BBEACHUS
HOBBIX 3HaHUH.
OO6yuatommas
CaMOCTOSITeNIbHAs
pabota ¢
KOHCYJIbTAaHTAMH.

ITpunoxxenus 1-
2, MII «Cxema
pelIeHus 3a1a4un
C IapaMEeTPOM»

Keaopammnvie ypasnenus ¢ napamempamu (5 uacoe)




KBagparHsle ypaBHEHUS C
rapameTpamu

[TonsiTre kBaApaTHOTO
yYpaBHEHHUS C TapaMeTPaMH.
AnropurMuyecKoe
MIpeNUCaHuE PEIICHUS
KBaJIpaTHBIX YPaBHEHUI C
napaMeTpami.

3aBUCHUMOCTh KOJIMYECTBA
KOpHEH ypaBHEHHUS OT
kod(durmenta a u
JTUCKPUMHUHAHTA.

OO6nacTh 1OMYCTUMBIX 3HAYCHHI
Y KOHTPOJIbHBIE 3HAUYEHUS
napameTrpa B KBaJpaTHBIX
YpaBHEHUSX.

I'paduueckuii ciocod pemeHus
KBaJIpaTHBIX YPaBHEHHH C
MapaMeTpoM.

Pacnonoxenue kopHeu
KBaJIpaTHOTO TPEeXUJieHa
OTHOCHUTEJIbHO 33JJaHHON TOYKH.

OBpuUcTUYECKast
Oecena.
®poHTanbHasA
pabota Ha dTamne
aKTyalu3aluu
3HAHUM 110 TEME U
BBEJICHUSI HOBBIX
3HAHUH.
IIpakTukym no
pEIIeHUIO 3a/1a4.

[Tpunoxxenue 2,
MIT «Cxema
pelIeHus 3a1a4un
C IapaMEeTPOM»




VYpaBHeHHUs ¢ TapaMeTpamy,
IIPUBOJIMMBIE K KBaJpaTHBIM

YpaBHEHUs ¢ TapamMeTpamy,
IIPUBOJUMBIE K KBaJpPaTHBIM.
I'padmueckuii cnocod pemeHus
KBaJIpaTHbIX YPaBHEHHH C
1apaMeTPOM.

Pemrenne kBagpaTHBIX YpaBHEHUM
IIPY JOTIOJIHUTEIIBHBIX YCIOBHUAX K
KOPHSIM YPaBHEHHUH.

OBpuUcTUYECKast
Oecena.
®poHTanbHasA
pabota Ha dTamne
aKTyalu3aluu
3HAHUM 110 TEME U
BBEJICHUSI HOBBIX
3HAHUH.
OO0yuaroras
CaMOCTOSITEeIIbHAS
pabota. ['pynmoBas
dbopma. Ananus

[Tpunoxxenue 2,
MIT «Cxema
pelIeHus 3a1a4un
C IIapaMEeTPOM»,
KapTOYKH-
3aJjaHus IS

rpynmn

pe3yIbTaTOB
padoTHI.

Pewenne kBanpaTHbIx 3aBUCUMOCTb KOJIMUYECTBA KOPHEN OBpucTHYECKas [Tpunoxenusl-2

YPaBHEHUH C OMOILIbIO ypaBHEHHMS 0T K0d(QUILIHEHTa a U becerna.

Teopemsl Buera JMCKPHUMUHAHTA. ®dponTanpHas

[Ipumenenue Teopemsl Buera npu
PEILICHUH KBAaIpaTHBIX YPAaBHEHUH C
[apaMeTPOM.

Pemrenne kBagpaTHBIX YpaBHEHHN
P JAOMOJHUTENIBHBIX YCIOBUAX K
KOpHSIM YPaBHEHUM.

paboTa Ha JTamne
aKTyaJIn3alu
3HAHUM 10 TEME U
BBE/ICHUS HOBBIX
3HAHUU.
IIpaxTukym 1o
PELIEHHUIO 3a/1a4.




8. 3ama4n, CBA3aHHBIE C e  3aBUCHUMOCTb KOJIMYECTBA KOPHEN OBpucTHYECKas N/, [1]
HCCIIeI0BaHUEM KOPHEH ypaBHEHUS OT KO3PPUIIUCHTA a 1 Oecena. CnpaBoyHas
KBaJPaTHOI'O TpeX4JieHa JTUCKPUMHMHAHTA. ®poHTanpHas TuTepaTypa

e Pemienue KkBagpaTHBIX ypaBHEHUM paboTa Ha srane (1,3),
IPU JOIIOJHUTEIBHBIX YCIOBUIX K aKTyaIn3alnun
KOpPHSIM YpaBHEHHIA. 3HAHWH 10 TEME U

BBEJICHUSI HOBBIX
3HAHUH.
CamocrosiTenbHas
pabota co
CIIPAaBOYHOM
JIATEPATYPOIl.
[IpakTukym no
pEIICHHUIO 3a/1a4.

9. 3ajauu, CBSA3aHHBIE C e 3ajauM, CBOIAIIMECT K DBpucTUYecKast W, [1], MIT
HCCIE0BAaHUEM KOPHEH HCCIEA0BAaHUIO PACIIOJIOKEHUS Oecena. «Cxema
KBaJIpaTHOI'O TpEX4WiICHa KOpHEH KBaJpaTHOI'O TPEXWIEHA. ®poHTanbHas peHICHUA 3a1a91

Pemrenne kBagpaTHBIX YpaBHEHH
IIpU JOIOJHUTEIIBHBIX YCIOBUAX K
KOpHSIM YPaBHEHUM.

paboTa Ha JTamne
aKTyaJTu3alnun
3HAHUM 10 TEME U
BBEJICHUSI HOBBIX
3HAHWUM.
OO6yuarorias
CaMOCTOSITeNTbHAs
pabora. ['pynmosas
dbopma. Araim3
pe3yIbTaTOB
paboTHI.

C MapaMeTpoM»,
KapTOYKH-
3aJJaHus IS
TpyI
KapTOYKH-
3aJJaHus JJIs

rpyImn

Jluneitnvie nepasencmea c napamempamu (2 uaca)




10. | JIuneiiHble HEpaBEHCTBA C JIMHeHHbIC HEPAaBEHCTBA C OBpucTHYecKas [Tpunoxenue 1,
napaMeTpamu napamMeTpaMy. oecena. ®pontanshas | U/, [1],
. abota Ha JTarne MII «Cxema
Cxema penieHus JMHEHHBIX p
aKTyaJM3alliy 3HaHUU | pelleHus 3a1auu
HEPaBEHCTB C ITapaMeTpaMH. y I p A
. | mo TeMe u BBeAECHUS C IapaMeTpoOM,
OO6nacTh 10MyCTUMBIX 3HAYCHH .
HOBBIX 3HAHUIA.
U KOHTPOJIbHBIE 3HAUCHUS
N OO6yuatommas
napaMeTrpa B TUHEHHBIX
CaMOCTOSITeNIbHAs
HEPaBEHCTBAX.
pabota ¢
Pemenue nuHeitHBIX HEPABEHCTB KOHCYJBTAHTAMIL.
C mapaMeTpaMHu.
11. JInHeHbIE HEPAaBEHCTBA C Pemenue TMHEHHBIX HEPABEHCTB | DBPUCTHYECKAS [Ipunoxenue 2,

napaMeTpamH U HEpaBeHCTBa,
IPUBOAUMBIE K TUHEHHBIM.

C rmapameTpaMu. 3aBUCUMOCTb
peeHuii 0T KO3 PHUIUEHTOB a U
b.

Perienne HepaBeHCTB C
napaMeTpamu, TPUBOJAUMBIX K
JIMHEWHBIM.

Oecena. @poHTaNBHAS
paboTa Ha dTamne
aKTyalu3alluy 3HaHU’
0 TeMe U BBEACHUS
HOBBIX 3HaHUMU.
OO6yuaromias
CaMOCTOSITeITbHAS
pabora. ['pynmoBas
dbopma. Aranuz
pe3yIbTaTOB pabOTHI.

W, 1],
KapTOYKH-
3aaHus ISt

rpyImn

Keaopamnuie nepasencmea ¢ napamempamu (2 yaca)




12. KBanparHbie HepaBeHCTBaA C [TonsiTue kBagpaTHOIO OBpuUcTUYECKAs [Ipunoxenue 2,
apaMeTpaMu HEPABEHCTBA C APAMETPOM. oecena. Opontanbuas | U, [1],
Cxema peleHus KBaapaTHbIX pa60Ta Ha 5Talic MIT «Cxema
HEPABEHCTB C ITapaMEeTpaMu. AKTyalindauuu 3HAHUU pelICHUA 3a1a49n
3aBUCHUMOCTD pemeHHﬁ oT 10 TEME U BBCJICHU S C IMapaMecTpom»
KOB(b(i)I/IHI/ICHTa au HOBBIX 3HAHHUU.
JUCKPUMUHAHTA. OGyuaromas
I'paduueckuii ciocod pemreHus CaMOCTOATEIbHAA
KBaJIpaTHBIX HEPABEHCTB C pabora B napax.
rapamMeTpamu.
Pemenue kBagpaTHbIx
HEPABEHCTB C TapaMmeTpamMu
METOJIOM UHTEPBAJIOB
13. Pemenue HepaBeHCTB C Pemenue kBagpaTHbIX OBpucTUYECKast [Ipunoxenus 1-

rapamMeTpamu, IPUBOJUMBIX K
KBaJPATHBIM.

HEPaBEHCTB C ITapaMeTpamMHu IpH
JOTIOJIHUTEIBHBIX YCIIOBUAX K
KOpHSIM COOTBETCTBYIOLIUX
YpaBHEHUH.

3aa4m, CBOASILIUECS K
HCCIIEIOBAaHUIO PACIIOJIOKECHHUS

KOpHEHN KBaJPaTHOIO TPEXUJICHA.

Pemenue KBaApPATHBIX
HCPABCHCTB C IMMapaMCTpOM
MCTOOOM MHTCPBAJIOB.
Pemenue HCEPABCHCTB C
nmapaMeTpaMu, NPpUBOAUMEIX K
KBaApaTHBIM.

Oecena. OpoHTaIbHAS
paboTa Ha JTamne
aKTyaJIn3aluy 3HAHUI
110 TEME U BBEJICHUS
HOBBIX 3HAHU.
OObyuarorias
CaMOCTOATENbHAS
pabora. ['pynmoBas
dbopma. AHaim3
pe3yIbTaTOB pabOTHI.

2,
Wz, [1],
KapTOUYKHU-

3aJJaHus JIs
rpyImn

DyHKUUOHAIbHO-2pauUecKUll Memoo peuwienus 3a0a4 ¢ napamempamu (2 uaca)




14. OyHKIMOHAIBHO-T papUIeCKUi Crenndurka GyHKIIHOHAIBHO- OBpuUcTUYECKAs [Mpunoxenus 1-
METOJI PCIICHUS 3a7a4 C rpaduueckoro Meroza pemenus | 6ecena. @ponTanbHas | 2,
[apaMeTpamu. 3a/1a4 ¢ IapaMeTpaMH. pabota Ha 3Tarne nnu, [1],

Pemenre TUHESHHBIX U aktyanu3auuu 3HaHuM | MII «Cxema
KBaJIPATHBLIX HEPABEHCTB C 10 TEME ¥ BBEJICHUS perieHus 3a1a4n
napamerpamy (yHKIHOHAIBHO- HOBBIX 3HAHUH. C TTapaMeTpOM»
rpauUeCcKUM METOIOM. OGyuaromas
Hcnonb3oBanue rpaduyeckux CaMOCTOATCJIbHAA
WJUTIOCTPAIIM B 3a/1a4ax ¢ pabora B napax.
napameTpaMH.

15. OyHKIMOHAIBHO-T papUIeCKUH Crneuunduka QyHKIHOHAIBHO- OBpuUcTUYECKast [Tpunoxxenue 2,

METOJI peIICHHS 3a/1a4 C
napameTpamH.

rpau4ecKoro MeToia peleHus
3aJa4 Cc napaMeTpamu.
Perienue nuHeMHbIX U
KBaJIpaTHBIX HEPABEHCTB C
napameTpamu ()yHKIIMOHAIBHO-
rpauyecKuM METOIOM.
Hcnonb3oBaHue rpaguueckux
WUTIOCTpALMH B 3a/1a4ax ¢
napaMeTpamH.

Oecena. @poHTaNBHAS
pabota Ha dTamne
aKTyalu3alluy 3HaHU’
10 TeMe U BBEJACHUS
HOBBIX 3HAHU.
OO6yuaromias
CaMOCTOSITEeITbHAS
pabora. ['pynmoBas
dbopma. AHanuz
pe3yIbTaTOB pabOTHI.

na, [1],

MIT «Cxema
peIIcHUs 3a1aun
C IapaMeTpoOM»,
KapTOYKHU-
3aJjaHus JIJIs

rpyII




16 Wrorosslii 3auet 1o Kypcey. .

[Tapametp. O61aCTh JOMYCTUMBIX
3HA4YECHUI mapaMmerpa.
KoHnTtponbHOE 3HaUeHHE
napamerpa.

Pemenue kBagpaTHBIX ypaBHEHUM
IIPU JIOIIOJIHUTENIbHBIX YCIOBUAX
K KOPHSIM YpaBHEHHM.

Pewienue kBagpaTHbIX
HEPaBEHCTB € NapaMeTpamMu Npu
JOTIOJIHUTEBHBIX YCIIOBUSIX K
KOPHSIM COOTBETCTBYIOIITUX
YpaBHEHUH.

[Tucemennas
KOHTpOJIbHAst padorTa.

[punoxenne 3

17. Hrtoroselii 3a4eT o Kypcey. .

Crneuunduka rpaduueckoro
METO/1a PEIICHNUs 33134 C
napamerpamu. Penienue
JMHEWHBIX U KBaJIPATHBIX
HEPaBEHCTB C TTapaMeTpamMu
rpau4ecKUM METOJ/IOM.
3amayu, CBOISIIAECT K
WCCIICZIOBAaHHIO PACTIONIOKEHUS
KOpHEH KBaIpaTHOTO TPEXUJICHA.
OO6mrast cxema penieHus 3a1ad ¢
napaMeTpamH.

IIncemennas
KOHTpPOJIbHAs paboTa.
AHanu3 ¥ oIeHKa
pe3yabTaToOB

KOHTPOJIbHOM paboTBhI.

[Mpunoxenne 3

IIpumeyanue. B Tabnuiie nCmonb3yrOTCs COKpAIEHUST 1 0003HAYCHHUS

1. J.U.MamonTos, P.I1.Ymakos. ®yakunu u rpaduku.- «dusukon», 2005 - [1]

W] — uHTEepaKTUBHAS JOCKA;

MII — mynbTUMeEIUHAS IPE3CHTALU.










