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MecTo AMCHMILVIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrPaMMBbl

Jucuumnmna «Pemenue 3agau EI'D ¢ mapamerpamm» SBisieTcs AUCUUIUIMHON IO BBIOOPY U
oTHocHuTcsl K Moayito TlonaroroBka mkonsHUKOB K EI'D mo matematuke Yactu, Gpopmupyemoit
y4acTHUKaMU 00pa30BaTeNbHbIX OoTHOMEHUH bioka 1. Jlucuumiuaer (MOIyH) y4eOHOTO TUTaHa
OCHOBHOI mpodeccHoHanbHOW 00pa30BaTENIbHON MpOrpaMMbl  BBICIIETO O0Opa3OBaHUA —
nporpaMMbl  OakaiaBpuaTa 10 HampaBiaeHuto noarotoBku 44.03.01 Ilemarormueckoe
oOpa3zoBaHHe, HampaBlIeHHOCTh (Tpodmiib) oOpa3zoBarenbHON mporpaMmbl  «MareMaTukay,
3209HOU (hOPMBI OOyUECHUSI.

[Ipouiecc OCBOEHHSA MUCUUIUIMHBI HCIOJB3YET pPe3yJabTaThl M3Yy4YEHHUS YUEOHBIX
JucuUIUnH «MaTeMaTUuuecKuil aHamu3y, « DJIeMEeHTapHas MaTeMaTUKay, a TAaKKe MPOXO0XKICHUS
MPAaKTUKU «Y4eOHas MpaKkTUKa IO MaTeMaTHKe».

Pe3ynbrathl OCBOGHHS JTUCHUIUIMHBI HEOOXOMUMBI Ui TMPOXOXKICHHUS TMPAKTHK
[legarornyeckas mpakTuka mo Marematuke lIpeqMeTHO-MEeTOaU4YecKOro MOayJs Mo MPOdUITo
"Matemaruka", HaydHo-mccnemoBatenbckas pabora Mopayns ydeOHO-HCCIEeNOBATENbCKAS H
npoekTHas nearesbHocTh Obs3aTenpHoi yacTu bioka 2. [Ipaktuku; mis [loarotoBku x cnave u
Cauu TOCYJapCTBEHHOTO K3aMeHa W BBITIOTHEHMS U 3alIUTHI BBITYCKHOW KBaJTU(UKAIIMOHHON
pabotsl broka 3. 'ocynapcTBeHHas UTOroBasi aTTeCTaIHs.

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHuss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHHUILIHHE

Ieab0 0CBOCHUS IUCIMILIMHBI SBIISICTCS MOJITOTOBKA OakamaBpa K MpodeccrnoHATbHOM
JEATEILHOCTH Tefarora o0pa30BaTeIbHOM oOpraHu3anuu. JIUCIUIUIMHA TpeJaHa3Ha4YeHa aTh
OyIoyluM Y4YuTeNIsIM Mpo(ecCHOHANBbHYIO (TEOPETUYECKYI0 M MPAKTUYECKYI0) MOATOTOBKY B
00JacTi TeOpUHU U METOAUKHU OOyYEHHSI MaTeMaTHKe Ha PA3JIMYHBIX CTYIEHSIX 00pa30BaHUsl.

3agaydeii 0CBOCHUS AUCIMILTUHEI SBIISCTCS (POPMUPOBAHUE IIEIIOCTHOTO MPEICTABICHHS 00
MCCJIEIOBATENLCKOM MPHUPOAEC MATeMaTUYECKUX 3anad; (OpPMUPOBAHHE YMEHUS BBIICIATH U
pemath (MCclaeAOBaTh) KIACCHI 3a/ad, IOCTPOCHHBIX HA OCHOBE HM3MEHEHHUs IapameTpa;
3aKperUieHue YMEHHUsI periaTh 3aJa4M MOBBIIIEHHOM CII0KHOCTH HIKOJIBHOTO Kypca MaTEMATUKH C
ONOpPOil HA MHCTPYMEHTHI BBICIIEH MATEMAaTHUKHU; MOATOTOBKA K MHIAMBHUAYaJbHOW M TPYIIIOBOMN
paboTe ¢ o1apeHHBIMU JETHMH.

B pesynpTaTe OocBOEHMs MporpaMMbl OakamaBpuaTa OOYYaIOIIUMCS JTOJDKEH OBIIAJETh
CIEeYIOIIUMHU pe3ybTaTaMu 00YUYEeHHUS 10 JUCIUILIMHE (B TaOyuile MPEeACTaBIeHO COOTHECEHUE
00pa3oBaTeNbHBIX PE3yJbTaTOB OOYYEHHS MO IUCHUILIMHE C HWHAUKATOPAMH JTOCTHKCHUS
KOMITCTCHIIHH ):
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OO0pa3zoBarenbHbIe Pe3yIbTaThl JUCLUIUIHHEI
(aTans! GOPMHUPOBAHUS AUCIUIITUHBI)

- 3HAeT yMeeT BJIQJICET
VK-1. Crrocoben OP-1. 3gaer 00 OP-2. YMmeer OP-3. Biageer
OCYIIIECTBISTh TIOUCK, | HCCIEIOBATEIbCKON oTOUparTh u CIIOCOOHOCTBIO
KPUTHYECKHH aHAIIN3 IPUPOJIE 3314 C PUMEHSTh CHUCTEMaTH3HPOBATh
Y CUHTE3 napaMeTpoM. aJICKBaTHBIC PE3yIbTaThI
uHpOpMaIIHY, WHCTPYMEHTHI JUTSL | UCCIICIOBAHHS 33124
MIPUMCHSITh UCCIICIOBAHMS 33124 C TapaMeTpoOM.
CHCTEMHBIH MOAX0T C MapaMeTPOM.

JUTSL PEIeHUs

MOCTABJICHHBIX 3a/1a4

VK-1.2. Ilpumensier

noruueckue Gopmel u

MPOLIEYPHI, CIOCOOCH

K pediekcuu mo

MOBOJTy COOCTBEHHOM

U 9yKOi

MBICJIUTEIIbHOM

JeSITEIIbHOCTH.
[TK-1. Ciocoben OP-4. 3naer OP-5. Ymeer OP-6. Bnanmeer
OCBauBaTh U OTIOPHBIC TIPUEMBI BBITOJIHSATh CIIOCOOHOCTHIO
UCIIOJIb30BATh AHATUTUYCCKOTO WCCIICJIOBAHHE 33]1a9 COOTHOCHTH
TEOPETUYECCKHE UCCIICIOBAHMSI 33144 C IapaMeTpoM ¢ AHAJTUTHYECKUE U
3HAHUS U C IapamMeTpoM. MIOMOIIIHIO OTIOPHBIX rpaduyeckue
NPaKTUICCKHE AHATTUTHYECKUX KOMITOHCHTBI
YMCHWSI U HABBIKU B MIPHEMOB. WCCJICJIOBAHMS 3a/1a4
PEIMETHOM C MapaMeTpOM.
obnactu npu
pelIeHnn OP-7. 3naer OP-8. Ymeer
podhecCHOHATBHBIX OTIOPHBIE TIPUEMBI BEITIOJTHSATH
3a/ad. rpaduyecKoro UCCIIEJIOBAaHHE 33]1a4
[MK-1.1. 3naer HCCIENO0BAHUSA 3a/1a4 C ImapamMeTpoMm ¢

CTPYKTYpY, COCTaB
U TUJAAKTUYECKHE

€IMHUIIBI
IIPEAMETHOU
obnactu
(mpenos1aBaeMoro
peaMeTa).

[K-1.2. Ymeer
OCYIIECTBIISATh
0oTOOp y4eOHOTO
CoJIepKaHus AJist
€ro peau3aluy B
pa3InYHbIX hopMax
00yJeHus B
COOTBETCTBUHU C
TpeOOBaHUSIMHU

PIrocC 00.

C IMapaMeTpOM.

IIOMOUIBIO OTIOPHBIX
rpaduyecKux
IIPUEMOB.




2. O0beM IMCUMIVIMHBI B 324€THBIX eIMHUIAX C YKa3aHUEM KOJHMYecTBAa aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4amommxcs ¢ npemnoaasareneM (o
BH/IaM YYeOHBbIX 3aHATHH) M HA CAMOCTOATEJIbHYI0 PadoTy 00y4aroIuXcs
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3. CopepxaHue NUCHHMILUIMHBI, CTPYKTYPUPOBaHHOEe MO TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenoe) u omeedeHHO20 HA HUX KOIUUECMEA AKADEMUYECKUX UACO8 U
6U008 YUeOHbIX 3aHAMUIL
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3.2.Kpamkoe onucanue cooepiicanus mem (pazoenoe) OUCUUNIUHbL

Pazgea 1. O0mue uaen pemennsi 3a1a4 ¢ napaMmeTpaMu.

HccnenoBaTenbCKUil XapakTep 3afad ¢ mapaMeTpoM, TIe mapaMerp — (PUKCHPOBAHHOE
YHCIIO, HEOMPENEICHHOCTh KOTOPOrO0 HAKIJIaJbIBA€T OTPAaHHYEHHUS Ha MPOLEAYPY pEIIeHUs.
CymiecTBOBaHHE AaHAIUTUYECKOTO M TpadUyuecKoro IOAXOJO0B K PELICHUIO YpPaBHEHHHA U
HEPABEHCTB, X B3aUMOCBS3b U BO3MOXKHOCTb B3aUMHOTO J1onoJaHeHHs. OCHOBHBIE TUIIBI 334 C
napaMeTpoM (pelieHre pU BCEX BO3MOXKHBIX 3HAUEHU [TapaMeTpa; IOMCK 3HaUE€HUH IapameTpa,
IIPU KOTOPBIX PEIICHUE YOBIETBOPSET 3aJaHHBIM TPEOOBAHUSM).

Paznuunbie knaccuuKanyy 3a1a4 ¢ mapaMeTpoM. 3a1a4du ¢ mapaMeTpoM Kak 3a7add Ha
UCCIIEIOBAaHNE  ypaBHEHUW, HEPaBEHCTB, CUCTEM YpaBHEHUU, CHCTEM HEpPABEHCTB,
KOMOMHMPOBAHHBIX CHCTEM. 3a/layM C MapaMeTpOM KaK 3aJjaul Ha UCCIIEI0OBAaHUS DJIEMEHTapHON
byHKIUHA HEKOTOPOro KJ1acca (TMHEWHOH, KBaJIpaTUYHOM, HMppanyoHaIbHOM,
TPUTOHOMETPHUYECKON, IOKA3aTeNbHON, JOrapu(pMHUECKO; KYCOUYHO 3aJaHHOM). 3amadd C
apaMeTpoM Kak 3a/laud MCCIeqoBaHus PyHKIUI HECKOIbKHX mepeMeHHbIX: f(x, a), f(x,y, a).
BapuaHThl KaHOHHYECKOTO MpeicTaBlieHHs 3amaun ¢ mapamerpom: f(x) = f(a), f(x,a) =
0,f(x,y) = f(a),f(x,y,a) = 0.

[lepepopmynupoBanue 3amad ¢ mnapaMmeTpoM. Bpibop mnpuema pelieHus 3agadd C
napaMeTpoM: aHAIMTUYEeCKul, rpaduueckuil Ha TIocKocTH Oxy, rpaduvecKuil Ha IUIOCKOCTU
Oxa. ConocraBieHHE pELIEHUH, [TOJIyUeHHbIX Ha OCHOBE Pa3JIMYHBIX MOAX0A0B. Buszyanusamus
pelIeHus cpecTBaMK IMHAMHYECKOH MaTeMaTnieckoi mporpammbl Geogebra. CucremMaTu3anus
PEe3yIbTaTOB MCCIIEOBAHNS 33a4ll C TapaMETPOM, BBIZICTICHHE U JOPMYJIMPOBKA OTBETA.

Paspnen 2. [IpakTHKYM 0 pelIeHUI0 MOAEIbHBIX 32124 ¢ IAPAMETPOM.

JIuHelHble ypaBHEHUS U HEPABEHCTBA C IApaMeTPOM U UX cucteMbl. KoMOMHUpPOBaHHBIE
3aa4M ¢ MoJlyJieM U mapameTpoM. ComocTaBiIeHHe aHATUTUYECKOTO U IPpa)UuecKoro perieHus.

KBanpatHble ypaBHEHUsS M HEpaBEHCTBA C MapameTpom. McciienoBaHue KBaJpaTHOTO
TpexXuiieHa, pachojiokeHne Tpaduka KBaJApPaTHOTO TpeXWieHa B CHCTEME KOOpIUHAT.
KoMmOuHupoBaHHbBIE 3a/auu ¢ MoaysieM W mapameTpoM. CONOCTaBJICHHE AHATUTHYECKOTO M
rpaduuecKoro perieHus.

JpoOHbIe panMoHaIbHBIE YpaBHEHMs M HEpaBeHCTBa ¢ mapamerpoM. CorocTaBieHue
METO/I0B pelnieHus. MppannoHanbHble ypaBHEHUSI M1 HEPABEHCTBA € apaMeTpoM. ComnocTaBiieHue
METOJIOB PEUICHUS.

TpuroHomeTpuuecke ypaBHEHHMsT M HepaBeHCTBa ¢ mapaMerpoMm. ComocraBieHue
MCTOOB PCIICHUS. ITokazaTrensHBIE H norapH(bMqucxne YpaBHCHHUA W HEPABCHCTBA C
napameTpoM. CornocTaBieHue METOI0B PEHICHUS.

KomOuHMpoBaHHBIE CUCTEMBI YpaBHEHUM W HEPABEHCTB C mapameTrpoM. ComocTaBieHHe
METOJIOB PELICHUM.

4. TlepeueHb Y4eOHO-METOAMYECKOr0 o0ecreYeHUsl ISl CaAMOCTOSITEIbHOH PadoThI
00y4YaOIIHUXCS 10 TUCHHILINHE

CamocTtosTenpHas paboTa CTYACHTOB SBISETCS 0c000i Gopmoii opraHu3ai ya1eOHOro
mporecca, TMPEICTaBISIONIas COOOH  IUIAHHPYEMYO, ITO3HABATeNbHO, OPraHW3allMOHHO |
METOAMYECKH HAIMpPaBIAEMYIO JEATEIbHOCTh CTYJICHTOB, OPUEHTHPOBAHHYIO Ha JOCTH)KCHHE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBISIEMYIO 0€3 TpsAMOM  TIOMOINM  IPEToaBaTelIs.
CamocTtosTenbpHas paboTa CTYACHTOB SIBISIETCS COCTABHOM 4YacThiO0 y4eOHOW pabOThI M MMeEEeT
IEJTbI0 3aKpeIUIeHUe W yrIyOJIeHUE IMMONYYCHHBIX 3HAHWW M HABBIKOB, ITOWCK M MPHOOpETECHUE
HOBBIX 3HAHUH, a TAK)Ke BHIMIOJHEHNE YIeOHBIX 3aJaHU, MOATOTOBKY K MPEACTOSIINM 3aHITHIM
u sk3ameny. OHa nmpeaycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAMCAHKUE JOKIA/IOB,



BBHITIOJTHEHUE TBOPUYECKUX, MHAUBHUIYATBHBIX 33JaHUI B COOTBETCTBUM C YU4€OHOU MPOTrpamMMoit
(TeMaTHYeCKUM IIAaHOM M3Y4eHUs AMCHUIUIMHEI). TeMa Ui Takoro BBICTYIUIEHUS MOXET OBITh
npeUIoKeHa MpernogaBaTeNeM Wik n30paHa caMuM CTYACHTOM, HO MaTepuall BBICTYIIJICHHUS HE
JOJDKeH ~ AyOnupoBaTh — JIGKIMOHHBIM — Marepuan. PedepaTuBHBIA — Marepuan — CIyXUT
JOTIOJTHUTENBHON WH(poOpManuel s pabdoThl HAa TNPAKTHUECKUX 3aHATHAX. OCHOBHas LeNb
JAHHOTO BHZA pabOTHI COCTOMT B OOYYEHHH CTYJICHTOB METOJaM CaMOCTOSTEIBHOI PaboTHI C
y’-Ie6HBIM MaTepuruajioM. I[JISI IMOJIHOTBI YCBOCHUS TCEM, BBIHCCCHHBLIX B IPAKTHYCCKUC 3aHATHUA,
TpeOyercsi paboTa ¢ mepBoucToYHMKaMH. Kypc mpemycmaTrpuBaeT caMOCTOSTEIbHYIO padoTy
CTYZIEHTOB CO CIIELHaJIbHONW JuTepaTypoil. CieayeT OTMETHUTh, YTO CaMOCTOATENbHas paboTa
CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOTJla OHA BBIIIOIHACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U LIeJICHAIIPABIICHHO.

3amaHus Ui CaMOCTOATENIFHOM  pabOThI  IpEeaycMaTpHBAalOT — HCIIOJIB30BAHUE
HEOOXOJUMBIX TEPMHHOB W TMOHATHUH 1O mpobiremartuke Kypca. OHM HaleIMBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOimorpaguyeckoro
MarcpHrajia U 3JICKTPOHHBIX HCTOYHHUKOB I/IHCI)OpMaI_II/II/I, HWIUIIOCTPATUBHBIX MaTCPHAJIOB. 3aI[aHI/I$I
0 CaMOCTOSITENHOW paboTe [aroTcs MO TeMaM, KOTOpble TPEOYIOT —JIOMOJHHUTEIHHOM
popaboTKH.

OOumii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO JMCLUIUIMHE BKJIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO paOOTy CTYACHTOB B TEUEHHE CEMECTpA.

AynuropHas caMOCTOsITelIbHass pabdoTa OCyIIeCTBIseTcss B (opMe BBIIOIHEHHS
IPOBEPOUYHBIX M JTAOOPAaTOPHBIX paboT MO MTUCHMIUIMHE. AYAUTOpHAs CaMOCTOSITeNbHast paboTa
obecrieueHa 0a30i TECTOBBIX MAaTEpUAIOB MO pa3zeaM JAUCIHUIUIUHBL.

BueaynutopHas camocTosiTenbHas paboTa OCyIIeCTBISIETCS B JOPME MMOATOTOBKH K YCTHBIM

BBICTYIUICHHUSM (KOMMEHTUPOBAHUE PEILICHHS 3a]a4 JOMALIHUX 3a/JaHU{, UTOTOBOI KOHTPOJIBHOM
pa6OTI)I, TBOPYECKOI'O 3aJlaHusA; AOKJIAaAbl IO TEMaM HHAUWBHUAYAJIbHBIX W I'PYIIIIOBLIX IMPOCKTOB,

pedeparos).
OC-5 UTorosasi KOHTpPOJIbHAs1 padoTa

IIpumepHoOe conepkaHne UTOr0OBOI KOHTPOJIbLHONH padoThI

Pemure ypaBHeHue |a +1- X| + |X + a| =4.
[py KaKuX 3HAYCHHSX MTapamMeTpa K OTHOIICHHE KOPHEH ypaBHEHUSI
x? +4(k —1)x + 4k =0 pasHO 3?
3. Tlpu kakux 3HauyeHusx mapamerpa K ypasHenue X° —2x° —4x+ 2k =0 umeer Ha
WHTEpBaJe (1; 3) JIBa pEUICHHUS?
x*+3
4. Tlpum KaKux 3HAYCHUSX TMapaMeTpa d ypaBHEHUE 5 = a UMeeT eJMHCTBEHHOE
(x—1)x> +1)
pemenne? Haiigure 3To pemieHue.

5. Tlpu Kakux 3HaueHHsX mapamerpa K ypaBHenne Xv2KX— X’ —1= 0 umeer penrenue?

6. Ilpu Kakux 3HAUSHHSIX TTApaMeTpa a ypaBHEHHUE 3Sin(4x - i—gj — acos(i—g — 4Xj =4
MMEET peIIeHHe?

7. HaiiguTe 3HaueHUs TapaMeTpa a, s KOTOPBIX JIF000e JeHCTBUTENIbHOE YUCIIO SBISIETCS

3a-5
peleHueM HepaBEeHCTBA |2 - 4X| + 5_4a >2.
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8. Ilpum xakux 3HaYEHHSIX MapaMeTpa a CUCTEMa HEPABEHCTB

UMEET XOTsI ObI O/THO pericHue?

5. IlpumepHble OLEHOYHBbIE MAaTepPHAJbI /sl NPOBEAECHHS] TEKYUIero
ycIeBaeMOCTH H IPOMEKYTOYHOM aTTecTaluu 00y4aommuXxcs o JMCHHIJINHe

KOHTPOJIS

Oprasu3anus U NpoBe/ieHUe aTTeCTAIIUH CTyAeHTa
B npouecce onenku 6akanaBpoB HEOOXOAUMO UCIIONB3YIOTCS KaK TPAJUIUOHHbIE, TaK U

WHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpOJs. [Ipu 3TOM MOCTENEHHO TpaaUIIMOHHBIE
CPEJICTBA COBEPIIEHCTBYIOTCS B PYCJI€ KOMIIETEHTHOCTHOT'O MOJXO0AA.

Llenp nmpoBeaeHusi aTrecTallMd — IPOBEpPKa OCBOEHUS OOPa30BATEIBHOM MPOTPAMMBbI
JUCLUTUTMHBL Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.

[IpomexyTOUHAS ATTEeCTALMSA OCYIIECTBISIECTCS B KOHIIE CEMECTPa U 3aBEPILaeT H3yueHUE
JUCITUTUIMHBI, TOMOTAeT OICHUTh KPYITHBIC COBOKYITHOCTH 3HAHWW W yMEHHA, ()OPMUPOBAHUE
OTpeeIEHHBIX KOMIIETCHIIUH.

OueHOYHBIMM ~ CpEACTBAMM  TEKYILEr0  OLICHMBAHMS  SBJISAIOTCA:  MaTepUallbl
CaMOCTOSITENIBHBIX paboT, UTOTOBOW KOHTPOJIBHOH pabotel / pedepara. KoHTponb ycBoeHus

MaTepHralia BEACTCA PEryJsIpHO B TECUCHHUEC BCEI'O CEMCCTPA Ha MPAKTUYCCKUX 3aHATUSAX.

No
/o

CPEJACTBA OIEHUBAHMWNSI,
HCIIOJIb3YEMBIE ISl TEKYLIETO
OLICHUBAHMUS [10KA3aTeNs
dbopMHUpPOBaHMS KOMIIETEHIIUU

OO6pazoBaTenbHbIC
Pe3yabTaThl JUCIUATLTHHBI

aTTeCTAallMH

OC-6 3auer B popme YCTHOTO
coOecenoBanus / UTOroBelii TecT

1. OueHovHbIe CpeaCTBA OP-1. 3naer 06 uccienoBaTeIbCKON MPUPOJIE
AJIS TeKyllei aTTecTauuu 3aj1ay C MapaMeTpoM.
OP-2. Ymeer  orbupath a/IeKBaTHbBIE
OC-1 KontponbHas paborta MHCTPYMEHTBI Uil MCCIIEJOBaHUS 3ajady ¢
OC-2 NnnuBuayaibHOE 33aJaHHE apaMeTpoM.
OC-3 CamocrosTenbHas paboTa OP-3. Bnaneer CIIOCOOHOCTBIO
OC-4 TI'pynnoBoe 3agaHue CUCTEMAaTHU3UPOBATh PE3YJIbTAThl HCCIIEAOBAHUS
OC-5 UtoroBast KOHTpOJIbHAs 3aj1ay C MapaMeTpoM.
pabora OP-4. 3Haer OTIOpHBIE MIPUEMBI
2. OuneHo4HbIe CpeACTBA AQHAJTUTUYECKOTO  UCCIIEIOBAaHMUS  3a7ad ¢
JJIS IPOMEKYTOYHOI napaMeTpOM.

OP-5. YMeeT BHIIOJIHATL MCCICIOBAHUE 3a1ad
C TapaMeTpoM C TOMOIIBIK  ONOPHBIX
AHAJTUTUYECKUX TIPUEMOB.

OP-6. Brmameer cmnocoOHOCTBIO COOTHOCHUTH
aQHAJTUTUYECKUE U TpapUUIeCKUe KOMIIOHEHTHI
MCCIIEI0BAHUS 33/1a4 C TapaMeTPOM.

OP-7. 3naet onopHble mpHeMbl rpaduuecKoro
MCCIIEI0BaHUS 3a/]1a4 C TapaMeTPOM.

OP-8. YMeeT BBHITOTHATE MCCIEIOBAHNE 3a71a9
C TapaMeTpoM C TOMOIIBIO  OMOPHBIX
rpaguIeCKUX MPUEMOB.




Mamepuanwl, ucnoyb3yemole 01 MEKyuLe20 KOHMPOJis yCHesaemMocmu
odyuarowuxca no oucyuniune

OC-1 KonrpoabHas padora

Pemmre ypaBuenne a’ —ax+a—3x—6=0.

Pemmnre HepaBeHCTBO 3x + 2(ax + 5)—% < Z(X - %) +2.

L, | Xtay=y,
PernTte cucTeMy ypaBHEHHIT -
ax+2y=1-a
M306pasuTe Ha KOODPIMHATHOH IUIOCKOCTH MHOMKECTBO TOYEK, KOOPIMHATHI KOTOPBIX
yrosnerBopsitor ycnosuto 2|x —1|+|y +1 < 2. Haiiaure muiommais noxy4eHHOR GUIypsL.

Hcnonp3ys yciaoBue 3a1aHus 4 cOCTaBbTE 3a7auy ¢ IapaMeTpoM ([Ba pa3IndHbIX TUIIA).

OC-2 UnauBuayaabHoe 3a/1aHUE

Pemnte ypaBHeHHE X° — (3a + Z)x +6a=0.

Ilpn KakuxX 3HAYCHMAX NapaMeTpa a ypaBHeHHe ax’ +8x+a+15=0 wumeer oauH
KOpEHb?

o 2
HaiinuTe 3HaueHMs mapaMeTpa a, JUis KOTOPBIX HEPaBEHCTBO (a + 4)x —2ax+2a-6>0
BBITIOJIHSIETCSI [IPU BCEX JEUCTBUTEILHBIX X7
x2-7x-8<0,
|x — a| <3

oziHO peuteHue? [y Bcex TakMX 3HaYEHUM g HalliuTe 3TO pelIeHue.

[Tpu kakux 3HaYEHUSIX MapaMeTpa @ CUCTEMa HEPaBEHCTB HUMEET POBHO

Pemmnre ypapHenne X° —6X—6|x+1+14=0. Hcnonb3ys yclioBHe 3a[aHus COCTABbTE

3a7ja4y C MapaMeTpoM Ha IMOWCK 3HAYEHUM mapamerpa, YAOBJIETBOPSIOUIUX 3aJaHHBIM
CBOMCTBAaM.

OC-3 CamocrosiTenbHas padora

x?+2x-3
Pemmte ypaBHenne —— = 0. [Ipe/u1okuTe HECKOIBKO CIIOCOOOB PEIICHHS 3a/1a49H.
xX+a
x° +x% - 6x
[Tpy KaKuX 3HAYCHHSX Mapamerpa a ypaBHeHHe ———— = 0 uMeer aBa perieHus?
X+a
HpI/I KaKux 3HAYCHUAX napameTpa a MHOXECTBOM peIlIeHHfI HCPAaBCHCTBA

(x+a)x+2)
X—3

> 0 saBisiercst myq? J{7st Bcex TaKUX 3HaYEHUW g HAMJAUTE pelIeHHeE.

x*—(a-2)x-2a

x? -1

Pemute HepaBeHCTBO > 0. [IpemmoxnuTe HECKOIBKO CIIOCOOOB PEIICHHS

3aa4H.

OC-4 I'pynnoBoe 3a1anune

Pemnre HepaBeHCTBO (a - 2)sin X >3a+4 s KaXI0ro 3HaYEHUS apameTpa.

[Ipy Kakux 3HaueHMAX TapameTpa a ypasHenue 4 —(2a+ 7)14X +2a-77" =0 umeer
€IMHCTBEHHOE pelICHHE?



3. Ilpu xaxxa0M 3HAYCHUH TTapaMeTpa a PEeInTe HepaBeHCTBO 1< 3 <02,
a+3

2 243x+2
4. Tlpm KakuMX 3HAUEHMSX MapaMeTpa a HepaBeHCTBo va“ —a—2-16° ™7 < uMeeT

0ECKOHEYHO MHOT'O pelIeHUI?

5. Haiigure 3HAYEHUS napamerpa pu KOTOPBIX cucrema ypaBHEHUI
log.(a — x)? = log.(a — y)?,
{ 8( ) ) ) ga(a =) UMEET J[Ba Pa3]IMYHBIX PELIECHUS.
x“+y° =4x+ 6y
6. Hai U{x+3|y|+5=0,
. ANJIUTC 3HAYCHUA IIapaMcTpa IIPU KOTOPBIX CUCTEMA ABHCHHUU
A P pa 1p p yp (x—a)®+y2 =4

HMECT YCTLIPC PA3JIMYHBIX PCILICHU.

Mamepuanwl, ucnoyb3yemole 01151 RPOMENCYMOUHO20 KOHMPOISL YCRE8ACMOCU
odyuarowuxca no oucyuniune

OC-6 3auer B popme yCTHOrO codeceT0BAHUS

IIporpamma 3auera

Pa3nes 1. O61mue uaen pemnieHus 3a1a4 ¢ napaMmeTpamu

1.

o

©

10.

11.

OcHOBHbIE MTOHATHUS TEOPUU MATEMAaTUYECKUX 3ajjad C MapamMeTpoM (mapaMeTp, J0IyCTUMOE
3Ha4YeHUe [apaMeTpa, KOHTPOJIbHOE 3HaueHue napamerpa). O00OIIEHHBIH aITOPUTM PELIeHUs
3aJ1a4M C NapaMeTPOM.

Paznuunble nmoaxopl K KiIaccUpUKAMM 331a4 ¢ napamerpoM. PopMynupoBKa OTBeTa A
Pa3IMYHbIX TUIIOB 33/1a4 C 1apaMETPOM.

OcHOBHBIE METO/IbI pellIeHHs 3a/1au ¢ mapamerpoM. [Ipremsl nepedopMyaIupoBaHms 3a1a4u C
napameTpoM. Beibop merona perieHusi.

AHanuTH4YECKOE pPELICHHE 3a7ad C MapaMeTpoM. AHAJIUTUYECKOE CPAaBHEHUE BBIPAXKCHU,
3aBHUCSILKX OT apaMeTpa.

I'padnueckoe pemieHue 3aa4 ¢ napaMeTpoM Ha miockoctu xOy. Metoa cedeHui.
I'paduueckoe cpaBHEHHE BBIpaKEHHH, 3aBUCSIIUX OT MapaMeTpa Ha INIOCKOCTH «IIepeMEHHas
— mapameTp».

Busyanuzanus pemieHMs CpeACTBaMM  JIUHAMUYECKOW MAaTeMaTUYeCKOM IPOrpaMMBI
Geogebra.

JluHaMuKa NpsMBIX B 3aJladax ¢ MapamMeTpoM (MapauleibHbIi epeHoc, MOBOPOT).

JluHaMuKa OKpYXHOCTeH B 3aJadax ¢ IapamMeTpoM (CKOJIbKEHHE, KOHIECHTpPHUYECcKas
MyJIbCaIus).

Jlunamuka mapa®osl B 3ajadax C MapaMeTpoM (CKOJIBXEHHE BJOJb TOPU30HTAJIBHOMH,
BEPTUKAIBHOU, HAKIIOHHOW MPSIMOiA).

HccnenoBanue rpauueckoro pemeHus 3a1a4u ¢ mapaMeTpoM; BblieeHne U GopMyIupoBKa
OTBETA.

Pa3nes 2. [IpakTHKYM 110 pelIeHUIO MOJEJBHBIX 32/1a4 ¢ MapaMeTpoM

12.

13.

14.

JIuHeliHblE ypaBHEHMS M HEpPABEHCTBA C IMapaMeTpoM M HuX cuctemsl. ComocraBieHHE
aQHAJIMTUYECKOTO U IpauyecKoro pemeHusl.

KBanpaTtHble ypaBHEHUSI U HEpaBeHCTBA ¢ napameTpoM. ComocTaBieHHe aHATUTUYECKOTO U
rpadUyecKoro penieHus.

JlpoOHbIe pallMoHaIbHbIE ypaBHEHUS M HEpaBEHCTBA ¢ mapameTpoM. ConocTaBlieHHEe METO/I0B
pelIeHus.



15.

16.

17.

18.

UppaumonanbHble ypaBHEHHUs] W HepaBeHCTBA ¢ mapameTpoMm. CONOCTaBI€HHE METOJIOB
pereHusl.

TpuronomeTpuueckue ypaBHEHUsI U HEPABEHCTBA ¢ mapameTpoM. CoImocTaBiieHHE METOJI0B
perieHusl.

[TokazarenpHble W JorapuMUUEcCKHe YpaBHEHHS ¥ HEPAaBEHCTBA C IapaMETPOM.
CormocTaBieHUE METOJIOB PEIICHHMS.

KoMOuHMpOBaHHBIE CHUCTEMBI YpPaBHCHH W HEPAaBEHCTB ¢ mapamerpoMm. ComocTaBicHHE
METO/IOB PELICHHUIA.

OC-6 UTtorosnlii Tect

1. Ha PUCYHKE MIPE/ICTABIICH (dbparmeHT .
KoopauHaTHOM  1wiockocth  xOa (oce  Ox :
pacrosioxeHa TOpHU30HTaidbHO). H300paxeHo ;
MHO>KECTBO PEIICHU KBAJpPaTHOTO YPaBHEHUS .
(x+a)(x—3a+1)=0 wu BepTUKAIbHBIC ! /
npsimele X = —4 w x = 5. Haiinmute 3HaueHUS

napaMeTpa @, Ipu KOTOPHIX TaHHOE YPaBHEHHE 5
umMeeT Ha oTpeske [—4; 5] poBHO 01HO pelneHwe. B

5 Ja ) = T o 1 2 3 4 5

[—5;—1] U [2; 4] .
[— 5—1unpzau[24] E

( 1)U (2:4) |
~1) u{0,25} U (2:4)

S

2. Ha pucynke npezacrapieH pparMeHT KOOPAUHATHON
mwiockoct  xOY (ock abcuucc  pacmosiokeHa
TOPU30HTANILHO). V300paskeHO MHOKECTBO TOYEK,
KOOPAUHATHI KOTOPBIX YAOBJIETBOPSIOT YPABHEHUAM ‘

x—-y)kx+y) =0,

x—1)2 + (y—3)?% = 10.

penieHue cucTemMsl. B oTBeTe ykakeTe HauMeHbIIee 2

LelI0e 3HA4YeHUe IapaMeTpa da, IpH KOTOPOM

YCIIOBUIO

—a<x<+a YOAOBICTBOPAKOT  POBHO JBA = = = > 3 1 s

Pa3IMYHBIX PELICHUS CUCTEMBL.

CHCTEMBI { ( Haiioute 3

W e
Il
|
NN

Q & Q@ Q
Il
u

3. Haiiute Bce 3HaueHMs MapaMeTpa « IIPU KOTOPBIX HE MMEET pelleHMil ypaBHEHME
x4+ 6x+12+a?+4a=0.

A. a€R

b. a € {-3;—-1}

B. a€[-3;—-1]

I a€(—o0;—3)U(—1;+x)



4, HaiimuTe HauMEHbIEE 3HAYEHWE IapaMeTpa a, NPH KOTOPOM CHCTEMa YpaBHEHUU

X+y+4=

0,

x* +2ax+y’ -16+a* =0

HUMECT CAUHCTBCHHOC PCHICHHUC.

=4 —4\2

A. a
B. a=4V2—-4
B. a=-v2
I. a=+2
o (x—a)(x+3)
5. Ilpn Kaknx 3HaYCHMIX NapaMeTpa a MHOKECTBOM pelueHuii HepaBencTa —— — < 0
SIBJISICTCS JTy4?
A . a=-4
b. a=-3
B. a=3
I a=4
6. Pemmte HepaBencTBo (a — 1) cosx < a — 1 it KaKI0ro 3HAYCHHS TapamMeTpa.
2 a+3
7. Tlpu KakuX 3HAYCHUSX IapaMerpa g HepaBeHcTBO VA’ —a—2-16% 7% < YIMEET
OECKOHEYHO MHOTO PEIICHUI?
2 +log,y =log,(x + 3y),
8. Ilpu Kakux 3HAUCHUAX MapaMeTpa CUCTEMa , HMeeT JBa
y=x+2a—4+2(x—a)

petienus’?

OTBeTHI K TECTY

Howmep 3amanus | 1 2 3 4

Bapuanr otBeta | b B r A

Howmep 3amanus | 5 6 7 8
a<lx=2nk,keZ 11

Bapuanr otsera | I' a>1x€R a€e{-1}u (—7, 2] 1<a<?2

B KOHIEC U3YUYCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOT'N pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U
MPAKTUYCCKUX 3aHATUAX ITYTEM CYMMHPOBAHUSA 6aJ'IJ'IOB, Ha6paHHLIX B TCHCHUC CEMECTpaA.

Kpurepun oneHuBanus 3HAHUH 00y4al0IIMXCS 110 JMCIHUIIIHHE

Dopmuposanue 6ALILHO-PEUMUH060U OYeHKU pabombl 00YYaAIOUUXCSL

ITocemenne Pabora
[ocemenue Hrorosast cymma
N MPAKTHYECKUX Ha NPaKTUYECKUX 3auer
JIEKLIUI N 0auIoB
3aHATUH 3aHATUIX
1x1=1 1x3=3 164 32 200




Kpumepuu oyenusanus pabomol obyuaroue2ocs no umo2am cemecmpa

PesynbTar bamner (3 3E)
«3a4TEHO» 101-200 6astoB
«HE 3a4TEHO» 0-100 6asutoB

MeToauyeckue yKa3aHus s 00y4aIOIIUXCSl 10 OCBOEHUIO TUCIUTIMHBI

VYceneumHoe u3ydyeHue Kypca TpedyeT oT o0ydarolMXcsl MOCEIIEHUs JICKIUH, aKTUBHON
paboThl Ha NPAKTUYECKUX 3aHATHSAX, BBIIOJHEHHUS BCEX YUYEOHBIX 3aJaHMi MpernojaBaTels,
O3HAKOMJIEHHUSI C OCHOBHOM U JIONOJIHUTEIIbHON JIUTEPaTypOH.

3anuce JIeKIUH — OJHa U3 (OpPM aKTUBHOM CaMOCTOATENBbHON paboThl 00ydaromuxcs,
TpeOyrolasi HaBbIKOB U YMEHMsI KPATKO, CXEMaTHYHO, ITOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATh
OCHOBHBIE TIOJIOKEHHUS, BBIBOJIBI, 00001IeHNs, (HOPMYITHPOBKH. B KOHIIE JIEKIIMU TIpero1aBaTeb
ocTaBisieT Bpems (5 MHMHYT) JUuid TOro, 4yToObl OOyyarolmiuecss UMeId BO3MOXKHOCTh 3aJaThb
YTOUHSIOIIME BOMPOCHL IO H3y4aeMoMy Marepuany. lM3-3a HEZOCTaTOYHOrO KOJIHYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YNAeTCs OCBETUTh B IIOJIHOM O0BEME, I[03TOMY
IpernoiaBaTeNb, 0 CBOEMY YCMOTPEHHIO, HEKOTOPHIE BOMPOCHI BBIHOCHT Ha CaMOCTOSTEIHHYIO
paboTy CTY/EHTOB, PEKOMEHIYsl Ty WM MHYIO JuTepaTypy. Kpome 3Toro, ass jydiiero oCBOEHHs
Marepualia M CHCTeMaTH3allid 3HAHWH 10 AMCIUIUIMHE, HEOOXOIMMO IIOCTOSHHO pa3oupath
MaTepuaibl JIEKIMHA 10 KOHCIIEKTaM U yueOHbIM nocoOusiM. B cirydae Heo0X0uMocTH 00palaThes
K IIPENOAABaTeNIO 32 KOHCYIbTallueH.

IToaroroBka K NPaKTHYECKUM 3aHATHSM.

[Ipn moAroTOBKE K MPAKTUYECKHM 3aHSATUSM CTYICHT JOJDKCH W3YyYHTh TEOPETHUYECKHUIA
Marepuall 1o TeMe 3aHATUs (UCIIOJIb30BaTh KOHCHEKT JIEKLMH, U3YYUTh OCHOBHYIO JIUTEPATYPY,
03HAKOMUTBHCS C AOTOJHUTEILHON JIUTEPATYPOH, TPU HEOOXOTUMOCTH JIOTIOTHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHHMKOB). B ciydae 3arpynHeHui,
BO3HUKAIOMIMX TP OCBOCHUHM TEOPETUUECKOIO MaTepuala, CTYAEHTY CllelyeT oOpamatbes 3a
KOHCy/bTallMell K mpernogaBaTento. Mas Ha KOHCYJbTalMI0, HEOOXOIUMO XOpPOIIO IMPOIyMaThb
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTH4yecKoro 3aHATHUs IPENoAaBaTelb 3HAKOMHUT CTYJEHTOB C TEMOM, OrjamaeTr
TUIaH TIPOBE/ICHHS 3aHSTHSA, BBIIACT 33/IaHHs. B TeueHrne OTBEIEHHOTO BPEMEHH Ha BBHIITOJHEHHE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoaBaTesio 32 KOHCYIbTalMel WiN pazbscHeHusIMH. B
KOHIIE 3aHSTHS IPOBOJIUTCS TPUEM BBITTOJTHEHHBIX 3aJaH1i, COOeCeTOBaHHE CO CTYICHTOM.

Pe3ynbTaThbl BBINOTHEHUS MPAKTHUECKUX 3/IaHUH OLIEHUBAIOTCS B Oajliax, B COOTBETCTBHH C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHHUBEPCHUTETA.

Ilianbl IPAKTHYECKUX 3AHATHH

Camocmosmenvro. OchogHble NOHAMUSL MeopUU MaAmemMamuieckux 3a0ay ¢ napamempom
Marepuan s 0OCBOCHUS

1. HccnenmoBarenbCKuil XapakTep 3a7ad ¢ mapaMeTpom, Tie mapaMmerp — GUKCHPOBAHHOE
4HCIJI0, HEONPEJEIIEHHOCTh KOTOPOTO HAaKIaJIbIBa€T OTrPaHUYEHUs Ha MPOLEAYPY
pelIeHus.

2. OcCHOBHBIC TOHATHS TEOPUM MaATEeMATUYECKUX 3a/lad ¢ mapaMmeTrpoM (mapamerp,
JOTTYCTUMOE 3HauYeHNe TTapaMeTpa, KOHTPOJIbHOE 3HaueHue napamerpa). OO000IeHHBIHI
QITOPUTM PELIEHUS 3a/1a4d C TapaMeTPOM.

3.  AHanuTHYeCKWH U rpad)MuecKuii TIOAXO0 B K PEIMICHHIO 33124 C TapaMeTpaMHu.




OcCHOBHBIE THUIIBI 337a4 C MapaMeTpoM (pELIEHUE NPHU BCEX BO3MOJKHBIX 3HAUEHUU
nmapaMerpa; IMOMCK 3HAa4CHHH IapaMeTpa, IPHU KOTOPBIX PEIICHHE YIOBIETBOPSET
3aJaHHbIM TpeOoBaHusAM). POPMYIHPOBKA OTBETA JJIS PA3IMYHBIX TUIIOB 3a1ad C
IIapaMeTPOM.

Camocmosmenvro. Pasnuunvie nooxoowvl K Kiaccuguxkayuu 3a0ay ¢ napamempom
Marepuan s 0OCBOCHUSA

1.

2.

3agauyn ¢ mapaMeTpoM Kak 3a/1aud Ha MCCIIEeOBaHUE YPAaBHEHUIl, HEPABEHCTB, CHCTEM
ypaBHEHMI, CHCTEM HEPABEHCTB, KOMOMHHUPOBAHHBIX CUCTEM.

3agaun ¢ mapaMeTpoM Kak 3aJadd Ha MCCIEAOBAaHMS DSJIEMEHTApHOW (QYHKIMH
HEKOTOPOro KJj1acca (JInHEeNHOH, KBaIpaTUYHOM, UPPALMOHAIIBHOM,
TPUTOHOMETPHUYECKOM, IIOKa3aTeIbHOM, IOrapu(PMUIECKON; KyCOYHO 3a/ITaHHOM).
3amaun ¢ mapamMeTpoM Kak 3a/1aud UCCIICAOBAaHUS (PYHKIUN HECKOIBKIX EPEMEHHBIX:
f(x,a), f(x,y,a). BapuaHTbl KAHOHHYECKOTO MPEICTABICHUS 331a491 C MTAPAMETPOM:

f&) =f(a), f(x,a) =0,f(x,y) = f(a),f(x,y,a) = 0.

3auamue 1. Bvibop memooa pewienus 6 3a0a4ax ¢ napamempom
Marepuan s OCBOCHUSA

1.

2.

IlepedopmynupoBanue 3agau ¢ napamerpom. CornocTaBieHue peleHU, MOJyYeHHbIX
Ha OCHOBE Pa3JIMYHbIX I10AXO0/I0B.

BeiObop mnpuema pemieHus 3ajauyd ¢ apamMeTpOM: AHAJIUTHYECKOE pelleHHE.
CucremaTu3zanusi pe3yJbTaTOB HCCIECIOBaHMS 3aJaud C IapaMeTpOM, BbIACIEHUE U
(dbopMyIMpOBKa OTBETA.

Br160p npuema penieHus 3a1auu ¢ apamMeTpom: rpapuueckoe perieHue Ha II0CKOCTH
Oxy. Meron ceueHui.

Bri6op npuema pemienns 3aauu ¢ mapaMmeTpom: rpaduueckoe pereHne Ha MmiIoCKOCTH
Oxa. I'papuueckoe cpaBHEHUE BBIpAXKEHUM, 3aBUCALLIUX OT I1apameTpa.

30Hﬂmu€ 2 ﬂMHClMMKa mamemamudecKkux 067)67(7’}’106 6 3a0aqax C napaMempOM
Marepuan 1ig ocBoeHUsa

1.
2.

JlnHamMuKa MpsSMBIX B 33[]a4ax C mapamMeTpoM (MapaiebHbIN epeHoc, TOBOPOT).
JlunaMyka OKpY)KHOCTEH B 3aJladyax ¢ MapaMmeTpoM (CKOJILKEHHE, KOHIIEHTPUYECKas
MyJIbcarus).

Junamuka mapabos B 3ajadax ¢ mapaMeTpoM (CKOJBKEHHE BIIOJIb TOPU3OHTAIBHOM,
BEPTUKAJIBLHOMN, HAKJIOHHON MPSAMOA).

UccnenoBanue rpaduueckoro pemieHus 3aJadyd ¢ TapaMeTpoM; BBIICICHUE W
(dhopMynHUpoOBKa OTBETA.

Buzyanuzanus peureHus CpeiacTBaMH JHMHAMHUYECKONM MAaTEMATHYECKOW MPOrpamMMBbl
GeoGebra / quarpamm sekTpoHHBIX Tabmuil Excel.

Camocmosmenvho. Jlunevinvie 3a0auu ¢ napamempom
Marepuan 1ig ocBoeHUsa

ouhkowndE

JIuHeliHbIe ypaBHEHUS C TAPAMETPOM.

JInHeliHbIe HEPABEHCTBA C MapaMETPOM.

Cucrembl TMHEHHBIX YpaBHEHUN U HEPABEHCTB.

KomOunMpoBaHHbIE 33]1a4H C MOJTYJIEM U ITapaMETPOM.

ConocraBneHne aHATUTHYECKOTO U rPauecKoro pemeHus.

Busyanuzanus pemeHusi cpeiAcTBaMU IMHAMAYECKONM MaTEeMaTHYE€CKOW MpOrpaMMBbl
GeoGebra / quarpamm 31eKTpoHHBIX Tabmui Excel.



3ausmue 3. Keadpamuunas @pyHkyus 6 3a0a4ax ¢ napamempom
Martepual 111 OCBOCHUSA

1.
2.

w

No ok

KBanpaTHble ypaBHEHUS C TapaMEeTPOM.

KBagparublie HepaBeHCTBA € TapaMETPOM.

HccnenoBanne KBaJpaTHOrO TpeXwieHa, paclolokeHne rpaduka KBaJpaTHOTO
TpeXuseHa B CUCTEME KOOPIUHAT.

KoMOuH1poBaHHbIE 331a41 ¢ MOJIyJIEM U ITApaMETPOM.

ComocTaBneHre aHATUTHYECKOTO U IPa)uIecKOro perieHusl.

[IpumeHeHne mporu3BOJHOMN B 3a/1a4ax C MapaMeTpOM.

Busyanusanus pemieHus CpeicTBaMHM JIMHAMUYECKOM MATEMATHYECKOW IMPOrPaAMMBbI
GeoGebra / quarpamm 31eKTpOHHBIX Tabui Excel.

Camocmosmenvro. J[{pobHvle payuoHanivhvie U UPPAYUOHATIbHBIE QYHKYUU 8 3a0auax ¢
napamempom
Martepuan Juisi OCBOCHHS

1.

S

JpoGHbIe panioHaIbHBIE YPABHEHUS C TAPAMETPOM.

JIpoOHbIe panioHaIbHbIE HEPABEHCTBA C ITAPAMETPOM.

HppaimoHaibHbIe ypaBHEHHS TapaMETPOM.

HppanmoHanbsHble HEPABEHCTBA C TAPAMETPOM.

ConocraBieHHe METO/I0B PELLICHUS.

Busyanuzanus pemieHust cpeicTBaMu JHHAMHYECKOH MaTeMaTHYeCKOW IMPOTrpaMMbl
GeoGebra / quarpamm 3ekTpoHHBIX TaOuIl EXcel.

Camocmosmenvro. Tpuconomempuueckue, noxazameivbHvle U jgo2apupmuueckue @QyHKyuu 8
3a0a4ax ¢ napamempom
Marepuan g ocBOeHUsA

Nk wNE

TpuronomeTpuuecke ypaBHEHHUsI C IAPAMETPOM.

Paznuunbie criocoObl mapaMeTpu3aii B TPUTOHOMETPUYECKUX YPaBHEHUSX.
[TokazaTenbHbIe ypaBHEHUS C TAPAMETPOM.

[TokazaTenbHbIE HEPABEHCTBA C MAPAMETPOM.

Jlorapudmuueckue ypaBHEHUS C TapaMETPOM.

JlorapudmMuueckne HepaBeHCTBA C TAPAMETPOM.

CornocTaBieHue METOJIOB PEILICHHUS.

Busyanuzanus pemieHus CpeiacTBaMH JIMHAMHUYECKON MaTEeMAaTHYECKOW MPOrpamMMbl
GeoGebra / quarpamm sekTpoHHBIX TabmuIl Excel.

Camocmosmenvno. Kombunuposannvie 3a0auu ¢ napamempom
Marepuan 11g ocBOeHUsA

1.

2.
3.
4

KoMOuHMpOoBaHHBIE CUCTEMBI YPaBHEHHI C TapaMeTPOM.

KomOuHMpoBaHHbBIE CUCTEMBI HEPABEHCTB C MTAPAMETPOM.

CornocTaBieHue METO/I0B PEIICHMI.

Busyanuzanus peuieHus CpeiacTBaMM JIMHAMHUYECKONM MaTeMAaTHYECKOW MPOrpamMMbl
GeoGebra / quarpamwm 31eKTpoHHBIX Tabmu Excel.



6.

IlepeyeHb OCHOBHOW W JIONOJHHUTEIbLHONH y4eOHOH JuTepaTrypbl, UHTEepHeT-pecypcoB,
HeO0XO0AUMBIX /IJIS OCBOCHUSI JUCIUNJIMHBI

OcHoBHasi iuTEepaTypa

1.

I'op6aues, B. 1. DnemeHTHI TeoprH U 00OIIME METO/IbI PEIICHUS] YPAaBHEHHH M HEPABEHCTB C
napameTrpami : yaeonoe nocodue / B. M. 'opbaueB. — Mocksa : UH®PA-M, 2019. — 263 c.
- ISBN 978-5-16-107747-4. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1022625. — Peskum gocTyma: mo moIImucKe.

Kpemep, H. I1I. MaremaTuka Jyisi MOCTYMAIONINX B SKOHOMHYECKHE U APYTUE BY3HI | yaeOHOE
nocobue / H. I1I. Kpemep, O. I'. Koncrantunosa, M. H. ®punmasn ; pen. H. L. Kpemep. — 8-
e u3a., nepepad. u gon. — Mocksa : KOuutu-lana, 2017. — 697 c. : Tabmn., rpad. — Pexum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=684888. —
ISBN 978-5-238-01666-5. — TekcT : 37eKTPOHHBIA.

JIsaxoBa, H. E. MeTonbl penieHus ypaBHEHUH M HEPaBEHCTB B 3ajadyax C MapameTpamu :
yuebnoe nocooue / H. E. JIsxosa, 1. B. flkoBenko ; oTB. pea. A. A. Unroxun ; Taranporckuii
uHcTUTYT M. A. I1. Yexosa (dunuan) PI'OY (PUHX). — Taranpor : Taranporckuif ”HCTUTYT
umenn A. I1. Yexosa, 2014. — 92 c. : ui., Tabi., rpad. — Pexxum nocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=614519. — buGmuorp.: c. 60. — ISBN 978-5-
87976-939-5. — Tekcr : 3NeKTPOHHBIH.

JlonoJIHUTEIbHAS JIUTEpaTypa

1.

I'op6aues, B. 1. MeTop! pemiennii ypaBHEHH U HEPABEHCTB ¢ mapamerpamu. [locoOue ams
yuutens: Yuebnoe nocodue / 'opbaues B.U. - M.:HUL| UHDPA-M, 2019. - 115 c. (Bsiciiee
obpazoBanue)[SBN. - Tekcr : AIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1022809. — Pexxum noctyma: 1mo moJmrcKe.

Ky3un, I'. A. Martematnka: penieHue 3anad ¢ napamerpamu npoduisHoro ypoBas EID :
yuebHoe nocodue : [12+] / I'. A. Ky3un ; HoBocubupckuii rocyaapcTBeHHbIM TEXHUYECKUI
yHuBepcureT. — HoBocubupck : HoBocuOUpCKHMil TOCYJapCTBEHHBIN TEXHUYECKUI
yauBepcutret, 2018. — 80 c. : wi., Tabn. — Pexum goctyna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576389. — bubauorp. B ku. — ISBN 978-5-
7782-3497-0. — Tekcr : 3MEKTPOHHBIH.

Hukutuna, A. A. 3ajaun ¢ mapaMeTpaMmu: METOJMYECKHE PEKOMEHJALMU M 3aladd JyIs
CaMOCTOSITENILHOTO PelIeHHs Ui y4eHUKOB 11 kitaccoB : MeToguueckoe nmocooue : [16+] / A.
A. HuxntnHa ; TIOMEHCKMH TOCYJapCTBEHHBIM yHUBEpPCUTET. — TiOMeHb : TromeHckuit
rocynapcTBeHHbIi yHuBepcuTeT, 2018. — 28 c. : ui. — Pexum nocryna: mo nmoanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567497. — bubauorp. B ku. — ISBN 978-5-
400-01461-1. — TekcT : 3JIEKTPOHHBIH.

IIporpaMMHbIe NPOAYKTHI

1. GeoGebra
2. Microsoft Office Excel


https://znanium.com/catalog/product/1022625
https://biblioclub.ru/index.php?page=book&id=684888
https://biblioclub.ru/index.php?page=book&id=614519
https://znanium.com/catalog/product/1022809
https://biblioclub.ru/index.php?page=book&id=576389
https://biblioclub.ru/index.php?page=book&id=567497

JIuer cornacosanus paboyeit mporpaMmel
y4eOHOM! AHCIMITITHHB

— =

Hanpagienne noarorosku: 44.03.01 Ilexarornyeckoe obpazosanne
Ipopuas: MaremaTuka

PabGouast nporpamma Pemenne 3agau EI'D ¢ napamerpamu
CocraBuTens: 0.B. Makeesa — Yasaunosek: Yal'TlV, 2023.

[Iporpamma cocTaBieHa ¢ y4eToM (heZlepalbHOrO rOCYAapCTBEHHOTO
00pa3oBaresbHOr0  CTaHIapTa BBICIIEr0 00pa30BaHMS [0  HANPABICHHIO
noaroroBku  44.03.01 ITemarormyeckoe obpasoBanue, NpoduiIb MOArOTOBKH
«MaremaTtnka», yTBepKAEHHOrO MuHHCTEpCTBOM O00pa3oBaHMs M HAYKH
Poccniickoii @enepanuu, 1 B COOTBETCTBHH ¢ Y4eOHBIM IUIAHOM.

CocraBurenu ¢ W - O.B. Makeesa (oanmucs)

Pabouas nporpamma yueGHOH AMCLMIUIMHBI (IPAKTHKH) 000peHa Ha 3ace/laHuu
Kadeaps! Boicuieii MaTemaTuky "23" mas 2023r., nporokon Ne 10
3aBenyiomuit kadeapoit

AM WU.B. CronsipoBa ) 307 23
/ .manodnuco pacuugposra noonucu dama

PaGoyas mnporpamma y4eOHOM gucHMIUIMHBI (NPakTHKH) CcOrjacoBaHa c
Oubnmorexoi
Cortpynuuk 6ubnnorexu

&fL{G_('f ‘ 10.5. Mapcakosa {X 04224

AUNKGAR NOONUCH pacuugposxa nodnucu dama

[Iporpamma paccMoTpeHa u 0106peHa Ha 3ace/laHiH Y4EHOro coBeTa (aKymbTeTa
(pH3MKO-MaTEMATHIECKOTO M TeXHONoruyeckoro obpaszosanus "26" mas 2023 r.,
npoTokon Ne 5
Ilpencenarens ydenoro cosera (pakysnpTeTa (PU3MKO-MATEMATHUYECKOTO H
TEeXHOJIOrH4ecKoro odpa3opaHus

/1/ Cig ~ E.M. I'pomoBa 2607275

AUYHAR ROONUCH pacughposka noonucu dama
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