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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOM MPOrpaMMbl

Hucnunnuna «Pemenne 3amau EI'D ¢ mapameTpamu» sSBISETCS TUCHUILUIMHON 1O BEIOOPY
1 oTHOCUTCS K Moaynio [ToaroroBka mkonpHEKOB K EI'D o maremaruke Yactu, popmupyemoit
y4acTHHUKaMH 00pa3oBaTeNIbHBIX OTHOIIEeHUH bioka 1. Jluciumiuael (MoIysin) y4eOHOTO TUIaHa
OCHOBHOM TNpo(ecCHOHANBbHON 00pa30BaTeNbHOM MPOrpaMMbl  BBICIIETO OOpa3OBaHUS —
mporpamMmbl  OakajaBpuara 1o HampaBieHuro moarotoBku  44.03.05 Ilemarormyeckoe
obOpazoBanue (¢ aByms  mpomissMH  TIOATOTOBKH),  HAmpaBIEHHOCTh  (TIPOQWIIB)
obOpasoBarenbHO MTporpammel «Maremaruka. MabopmaTrkay, o4HOM GOpMBI OOyUECHHS.

[Ipomiecc OCBOCHUS NUCHUIUIHMHBI HCIOJB3YET PE3yabTaThl HM3YYCHHUS YUCOHBIX
JUCHUIUIMH «MaTeMaTUueCKuid aHalu3», «JeMeHTapHas MaTeMaThuKa», a TakKe MPOXOKICHUS
MPAKTUKHU «YdeOHas MPaKTUKA IO MAaTEMATHKE».

Pe3ynbrarhl OCBOEHHS JUCHMIUIMHBI HEOOXOAMMBI JJIS TPOXOXKICHUS TPAKTHK
[legarornyeckasi mpakTUKa MO MaTeMaTHke [IpeaqMeTHO-METOaUYEeCKOro MOAYJIS MO MPOdUITIO
"Maremaruka", HayuHo-uccnenoBarenbckas pabora Moayns ydeOHO-HCCIIeIOBAaTEIbCKAs |
MPOEKTHAs esTenbHoCTh O0s3arenbHoM yacTu bioka 2. [paktuku; muist [loarotoBku K caade u
Clauu rOCYIapCTBEHHOTO SK3aMeHa U BBIMOTHEHMs W 3aIIUTHI BHITYCKHON KBaTU(UKAIMOHHON
pabotsl broka 3. ['ocynapcTBeHHass UTOTOBas ATTECTALIMSL.

1. Ilepeyenr mnJIaHMpyeMbIX Ppe3yJbTaTOB 00ydeHuss (oOpa3oBaTebHBIX
pe3y/1bTATOB) MO JMCHHUILIMHE

Lleabr0 OCBOCHUS JUCIMILIMHBI SIBJISETCS MOJATOTOBKA OakayaBpa K MpohecCHOHAIBLHOU
JeSITeTbHOCTH Tearora o0pa3oBaTeNIbHOW OpraHM3anvu. J(MCIUIUIMHA TpenHa3HavYeHa IaTh
OyAymuM y4uTenasM MnpodecCHOHAIBHYI0 (TEOPETUYECKYI0 M IMPAKTHYECKYH)) MOJITOTOBKY B
00J1acTH TEOPUHU M METOJMKHU OOyUCHHS MATEeMAaTHKE Ha PA3JIMYHBIX CTYIICHSIX 00pa30BaHUsI.

3agadeii ocBOCHUS AUCHMILTUHBI ABIsETCS (OPMUPOBAHUE LIEIOCTHOTO MPEICTaBICHUS 00
WCCJICIOBATEIILCKON TMPHUPOJC MATEeMAaTUYSCKUX 3a1av; (OPMHUPOBAHHE YMEHHUS BBIICIATH U
pemats (MCCIENOBaTh) KIACcChl 3ajad, IMOCTPOCHHBIX HA OCHOBE W3MEHEHHS TMapaMmeTpa;
3aKpeIUICHUEe YMEHHS PEIlaTh 3a7a4d TOBBIIICHHON CIIOKHOCTH IIKOJILHOTO Kypca MaTeMaTHKH
C OTOPOM Ha MHCTPYMEHTHI BBICIIEH MaTeMaTHKHU; MOArOTOBKA K MHIUBUIYATbHON U TPYIIOBOM
pabote ¢ oTapeHHBIMU JETHMHU.

B pesynpTaTe ocBOeHHs THporpammbl OakanaBpuaTa OOyYaromIMiics JOKEH OBIAICTh
CJICAYIONIMMHU pe3yIbTaTaMHi O0yUYEeHHUs 10 TUCIUILTHHE (B TaOJIUIE TPEACTABICHO COOTHECCHHE
0o0pa3oBaTeNbHBIX pPE3yabTaTOB OOyYeHHs MO MUCHHUILUIMHE C WHAUKATOPaMH JOCTHIKEHUS
KOMITETCHIIH ):



Komrmerennug u
WHIUKATOPHI €
JIOCTHKEHUS B

OO6pa3zoBarenbHble Pe3yIbTaThl JUCIUTUINHBI
(aTams! HOpMUPOBAHUS AUCITUTUIHHBI)

3HAET yMeeT BJIaZI€ET
IUCLIUIUTMHE

VK-1. Crnocoben OP-1. 3naer 00 OP-2. YMmeer OP-3. Bimageer

OCYILECTBIIATH TOUCK, HCCIIEI0OBATENILCKON 0TOHpaTh U CIIOCOOHOCTBIO

KpI/ITI/I‘-IeCKI/Iﬁ aHaJIn3 HpI/IpOHG 3a1a4 C HpI/IMeHSITB CI/ICTeMaTI/I3I/Ip0BaTB

U CUHTE3 apaMeTPOM. aJlcKBaTHbIE PE3yabTATHI

uHpopManuu,
MPUMEHSITD
CHUCTEMHBIN OAXO[
JUTSL pEIICHUS
IIOCTaBJIEHHBIX 3aja4
VYK-1.2. [Ipumensier
aorudeckue GopMel u
poLeaypbl, cCliocoOeH
K peQuIeKCHH 110
MOBOJTy COOCTBEHHOM
U 9yXKOH1
MBICJIUTEIIbHON
JIESITEJIbHOCTH.

MHCTPYMEHTBI U1
UCCIIEI0BaHU 3a1a4
C IIapaMeTpOM.

HCCIIEIOBaHM 3a1a4
C ImapaMeTpoM.

[TK-1. Cnocoben
OCBauBaTh U
UCIIOJIb30BATh
TEOPETHUYECKHE
3HaHUS U
MPAKTUYECKHE
YMEHUS ¥ HAaBBIKH B
MIPEAMETHOMN
obJacTu mpu
pereHnH
npodeccnoHambHBIX
3aad.

[IK-1.1. 3Haer
CTPYKTYpY, COCTaB
U AUJIaKTUYECKUe

€ IMHHIIBI
MPEIMETHOMU
o0nactu
(mpenomaBaeMoro
peaMeTa).

[IK-1.2. Ymeer
OCYIIECTBIISTh
0TOOp yuebHOro
COZIep KaHUS JITIst
€ro peaau3aliy B
pa3auyuHbIX (opMax
oOyueHus B
COOTBETCTBHUH C

TpeOOBaHUSIMU
dIoC O0.

OP-4. 3naer onopHbie

MIPUEMBI
AHAJTMTUYECKOTO
HCCIIEI0OBaHMS 3a7a4
C IapamMeTpoM.

OP-7. 3naer onopHble

MIPUEMBI
rpapuIecKoro
WCCIIeTIOBaHMS 3a7a4
C TTapaMeTpoM.

OP-5. Ymeer
BBIIIOJIHATH
HCCIIEIOBaHHE 3a/1a4
C TIapaMeTpoOM C
ITOMOII[BIO OTMIOPHBIX
AHAIIMTUYECKUX
PUEMOB.

OP-8. Ymeer
BBITIOJHATH
UCCIIEeJOBaHHE 33/1a4
C MapaMeTpoM C
MTOMOIIIBIO OTIOPHBIX
rpapuuecKux
MIPHEMOB.

OP-6. Bimageer
CIIOCOOHOCTBIO
COOTHOCHTH
AHAJIUTHYECKUE U
rpadguveckue
KOMIIOHEHTEI
HCCIIeIOBAHUS 3a1a4
C TTapaMeTpOM.




2. O0beM QMCUMIUIMHBI B 324€THBIX €IMHUIAX € YKA3aHHEM KOJMYeCTBA aKaJAeMHYECKHX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI padoTy ol0y4damommxcsi ¢ npemnogasaresieM (1o
BH/IaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJIbHYI0 padoTy 00yUaromuxcst
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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 (pazoenos) u omeedeHHO020 HA HUX KOAUUECMEA AKAOEMUYECKUX UACO8 U
6U008 YUeOHbIX 3aHAMUIL

KonnyecTBo yacoB 1o ¢hopmam opraHu3anuu
o0y4eHus

n/n HanmenoBanwue pasena u TeMm

CamocTosiTenpHas padoTa

JleknoHHbBIC 3aHATHS
[IpakTueckue 3aHATUS
JlaGopaTopHbIe 3aHATHS

7 cemecTp

OO611me naeu pemeHus 3aaad ¢
napaMeTpamu

[IpakTUKyM MO pEICHUIO0 MOJIETbHBIX
3a71a4 C mapameTpom

6 10 - 20

Hroro 12 20 - 40




3.2.Kpamkoe onucanue cooepiicanus mem (pazoenoe) OUCUUNIUHbL

Pazgea 1. O0mue uaen pemenns 3a1a4 ¢ napaMmeTpaMu.

HccnenoBaTenbCKuil XapakTep 3ajad C MapaMeTpoM, Tl mapamerp — (UKCUPOBAHHOE
YHCIIO, HEOMPEJEICHHOCTh KOTOPOr0 HAKIIaJbIBA€T OTPaHUYEHHUS Ha MPOLEAYpPY pPEIICHHUS.
CymiecTBOBaHHE AaHAIUTUYECKOTO M TpadUyUecKoro IMOAXOJO0B K PEUICHHIO YpaBHEHUH U
HEPABEHCTB, X B3aUMOCBS3b U BO3MOXKHOCTh B3aUMHOI0 JTonojaHeHusi. OCHOBHBIE THUIIBI 33]1a4 C
apaMeTpoM (pelieHue IpU BCEX BO3MOXKHBIX 3HAUEHUN DlapaMeTpa; IOUCK 3HA4YEeHUM
napaMmerpa, pu KOTOPIX PEIIeHUE YIOBIETBOPSET 3aJaHHBIM TPEOOBAHUSIM).

Paznuunbie knaccuguKanyuy 3a1a4 ¢ mapaMeTpoM. 3a/laud ¢ IapaMeTpoM Kak 3a/laud Ha
UCCIIEIOBAaHNE  ypaBHEHUW, HEPaBEHCTB, CUCTEM YpaBHEHUH, CHCTEM HEpPaBEHCTB,
KOMOMHMPOBAHHBIX CUCTEM. 3a/lauM C MapaMeTpOM KaK 3aJjaul Ha UCCIIEI0OBAaHUS DJIEMEHTapHOMI
byHKIUHA HEKOTOPOTO KJ1acca (JTMHEWHOMH, KBaJIpaTUYHOM, HUppalvOHAIbHOM,
TPUTOHOMETPUUYECKON, IMOKA3aTeNbHON, JOrapu(pMHUECKON; KYyCOUYHO 3aJaHHOM). 3amaum c
apaMeTpoM Kak 3aJlau MCCIeI0BaHus PYHKIUI HECKOIbKHX nepeMeHnbiX: f(x, a), f(x,y, a).
BapuaHThl KaHOHMYECKOTO MpejAcTaBicHUs 3amaud ¢ mapamerpoMm: f(x) = f(a), f(x,a) =
0,f(x,y) =f(a),f(x,y,a) = 0.

[lepepopmynupoBanue 3amad ¢ mnapaMmeTpoM. Brpibop mnpuema perieHus 3agaud C
[apaMeTpoM: aHAJIUTUYECKUH, rpaduueckuil Ha miockocT Oxy, rpapuueckuil Ha IJIOCKOCTU
Oxa. ComnocraBjeHHe pelIeHul, MOJIyYeHHBIX Ha OCHOBE Pa3NIMYHBIX MOAX0A0B. Busyanuzanus
pelieHusl  CpPeICTBaMH  JAMHAMHUYECKOW  MaTeMaTWdeckoi  mporpammel  Geogebra.
Cucrematuzanus pe3yjabTaTOB HCCIIENOBAaHUS 3aJaud C [apaMeTpoM, BBIJICJIEHHUE U
dbopMynupoBKa OTBETA.

Pa3nes 2. [IpakTHKYM 110 pellIeHUIO MO/JeJIbHBIX 32/1a4 ¢ IapaMeTpoM.

JIuHeliHble ypaBHEHUS U HEPABEHCTBA C NapaMeTpoM U UX cucteMbl. KoMOMHMpOBaHHBIE
3aa4u ¢ MoayJsieM u apameTpoM. ComocTaBieHHe aHATUTHYECKOTO U TPaPUUIECKOTO PEIICHHSI.

KBanpaTtHble ypaBHEHUs M HEpaBeHCTBa ¢ IapameTpoM. lMccienoBaHue KBaapaTHOTO
TpEXwIeHa, pacHojiokeHue Tpaduka KBaJpaTHOIO TpEeXwieHa B CHCTEME KOOpJUHAT.
KomOunupoBaHHble 3amaud ¢ MoAyiaeM M mnapameTpoM. CorocTaBieHHE aHAJIUTHYECKOro MU
rpauuecKkoro pereHus.

JlpoOHble palMoHaNbHbIE ypaBHEHHMsS W HepaBeHCTBa ¢ mapamerpoM. CorocraBieHue
MeTO0B  pemieHusi. MppanuoHanbHble ypaBHEHHSI W HEpaBeHCTBA C  IapaMeTpOM.
ConocraBieHNE METOIOB PELLIECHUS.

TpuroHomeTrpruyeckue ypaBHEHHs] M HepaBeHCTBa ¢ mapameTpoM. ComocraBieHue
MeToioB perieHus. [lokazarenbHble W JorapuMUYECKUE YPaBHEHUS M HEPaBEHCTBA C
napamerpoM. CornocraBiaeHHEe METO/I0B PELICHHUS.

KomOuHupoBaHHbIE CUCTEMBI YPAaBHEHHI U HEpaBeHCTB C napaMmeTpoM. ConocTaBiieHUe
METOJIOB PELICHUI.

4. TlepeyeHb Yy4eOHO-MeTOAUYECKOI0 oOOecmeYeHHsI [JIsi CAMOCTOSITeNIbHOH PadoThl
00y4aroIMXCcH M0 JUCHMUIIIIMHE

CamocTosTenbHas paboTa CTYAEHTOB SBJISETCSl 0c000i1 Gpopmoii opraHu3ai yaieoGHOro
npoliecca, TMpPEICTaBIsIomas Cco0OM  IUIAHMPYEMYO, [O3HABaTeNbHO, OPraHU3alMOHHO H
METOANYCCKHU HaIpaBIAEMYIO ACATCIBHOCTb CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHE
KOHKPETHOTO  pe3yibTara, OCYIIECTBIsAeMYyl0 0e3 mpsAMOH TOMOIIM  IMpernojaBaTelis.
CamocTtosTenbHasi paboTa CTYACHTOB SIBJISIETCSI COCTABHOM 4acThio y4eOHON pabOThl U UMeEET
LENIBI0 3aKpelyieHne M yrilyOJeHne MOJIydYeHHBIX 3HAHWM M HaBBIKOB, IMOMCK U MPHOOpETeHue
HOBBIX 3H3HI/II>1, a TaKXKXE€ BBIIIOJIHECHHEC y‘—Ie6HI)IX 3a)IaHI/II\/'I, IMOATOTOBKY K NPEACTOAIINM 3aHATHAM
u 9k3aMeHy. OHa TmpenycMaTpuBaeT, Kak MpaBHiio, pa3paboTKy pedepaToB, HamHCaHUE



JIOKJIaJI0B, BBIIIOJHEHUE TBOPYECKMX, MHIMBHUIYaTbHBIX 33/JaHHH B COOTBETCTBHU C y4eOHOH
pOrpaMMoil (TEMaTUYECKUM TUIAHOM M3Y4eHUs AUCIHMIUIMHBI). TeMa JUis Takoro BBICTYIUICHHS
MOXeT OBITh TNpeIUIoKeHa MpernojaBaTeleM WM W30paHa caMHUM CTYJSHTOM, HO MaTepHhal
BBICTYIUICHUSI HE JIOJDKCH JyOJIMpOBaTh JICKIMOHHBIN Marepuan. PedepaTuBHBI MaTepHuai
CIy)KHUT JOTOJIHUTEIbHOW MH(OopManueil s paboThl Ha MPAKTUYECKUX 3aHATHAX. OCHOBHAS
eJIb JAHHOTO BUA pabOThI COCTOUT B 00YYEHHH CTYACHTOB METOJIaM CaMOCTOSITEIbHON paboThI
¢ y4eOHBIM MaTepuanoM. s MOJHOTHI YCBOCHHUS TEM, BHIHECEHHBIX B MPAKTUYECKHE 3aHATHS,
Tpebyercst pabora ¢ mepBoucTouHMKamu. Kypc mpemycMmarpuBaeT caMOCTOSTENBHYIO paboTy
CTYZIEHTOB CO CIICIHAIBbHOW JuTepaTypoil. Cieayer OTMETHTh, YTO CaMOCTOSTENbHAs padoTa
CTYACHTOB PE3yJIbTaTHBHA JIMIIb TOTJA, KOT/Ia OHA BBIOJIHACTCS CUCTEMATUYECKH, IIAHOMEPHO
¥ [IeJICHAINPABIICHHO.

3amaHus  JUIL  CaMOCTOSATENBbHOM  pabOTBl  NPEIYCMAaTPHBAIOT  HCIIOJIb30BAaHHE
HEOOXOAMMBIX TEPMHUHOB M TOHATHH 10 mpobiemMaTuke Kypca. OHHM HaleIMBAalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOoro Marepuaia, MoucK oubnmorpaduueckoro
Marepuaa U 3JIEKTPOHHBIX HCTOYHUKOB MH(OPMALINH, HIUTIOCTPATUBHBIX MaTepPHAIOB. 3adaHus
[0 CaMOCTOSITEIPHOH paboTe HaroTCs IO TeMaM, KOTOpble TpeOYIOT IOMOJIHUTEIHHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOSATENBHOW pPAaOOTHI CTYACHTOB IO AMCUUIUIMHE BKIIIOYAET
ayZIUTOPHYIO U BHEAYTUTOPHYIO CAMOCTOSATENLHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AymuTopHas CcaMOCTOSITeNbHAas paboTa OCYIIECTBIACTCS B (OpPME  BBIMOJIHEHUS
IPOBEPOYHBIX M JTA0OPATOPHBIX paboT MO AUCHMIUIMHE. AYAMTOPHAs CaMOCTOATENbHAs padoTa
oOecrnieueHa 6a30i TECTOBBIX MAaTEPHAJIOB IO pa3zesiaM AUCLUILINHBL.

BHueaynuTopHas camocrosTenbHas paboTa OCYIIECTBISeTCS B (opMe MOATOTOBKH K
YCTHBIM BBICTYIUICHHUSIM (KOMMEHTHPOBAHUE PEIICHHs 3a7ad JOMAIIHHUX 3aJaHuil, UTOTOBOIl
KOHTPOJIFHOM pa0OThl, TBOPUYECKOTO 3aJaHusl; JOKJIAAbl 10 TeMaM HWHIUBHIYAJIbHBIX |
IPYIIOBBIX MPOEKTOB, pedeparos).

OC-5 UToroBasi KOHTpPOJIbHAsA padoTa

IIpumepHoe conep:kaHne UTOrOBOI KOHTPOJILHOH padoThI

Pemure ypaBHeHue |a +1- X| + |X + a| =4.

I[Ipu KaKkuX 3HAUCHUSIX apameTpa K OTHOIIEHHE KOPHEH ypaBHEHUSI
x? + 4k —1)x + 4k = 0 pasmo 3?
3. Tlpu kakux 3HaueHusx napamerpa K ypaenenne x° —2x? —4x+ 2k =0 umeer Ha
UHTEpBaJe (l; 3) JIBa pereHus?
x*+3
4. Tlpum KaKux 3HAYCHUSX TMapaMeTpa d ypaBHEHUE > = a UMEeT eJMHCTBEHHOE
(x-1)(x? +1)
pemenue? Haiinure 310 penieHue.

5. Tlpu kakux 3HaueHnsx napamerpa k ypaaenne Xv2kx— x> —1=0 umeer peurenne?
6. Ilpu kakux 3HAYCHHSIX TTapaMeTpa a ypaBHeHHE 3Sin (4x — i—gj — acos(i—g - 4xj =4

MMeEET pelieHue?
7. HaiiguTe 3HaUeHUs TapaMeTpa a, s KOTOPBIX JII000e NEeHCTBUTENILHOE YUCIIO SBISIETCS
3a-5
pEIICHUEM HEPABEHCTBA |2 - 4X| + > 22 >2.
—4a



X*Y 5o

8. Ilpu Kakux 3HAUECHUAX MapaMeTpa d CUCTEMa HEPABEHCTB < X — 2V
y(y+2)+x?<(a-1)a+1)

UMEET XOTsI ObI OJHO perieHue?

5. IlpumepHble OLEHOYHbIE MAaTepuadbl /I TPOBeJAeHUS] TeKYLIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOYHOM aTTeCTAlNH 00y4aI0IMXCH M0 IMCHHUILIHHE

Opranu3anus 4 NpoBe/ieHHe ATTECTAIUN CTY/JAeHTa
B nporecce onenku 0akanaBpoB HEOOXOAMMO HCHOIb3YIOTCS KaK TPaAUIIMOHHBIC, TaK U

WHHOBAIIMOHHBIC THIIBI, BUABI U (POpMBI KOHTpOJs. [Ipw 3TOM MOCTENEHHO TpPaaUIIMOHHBIE
CpEACTBA COBEPILICHCTBYIOTCS B PYCI€ KOMIETEHTHOCTHOTO ITOAX0/1a.

Heanr mpoBeneHHsi aTTecTalMU — IMPOBEPKAa OCBOCHHS OOpPa30BATENBHON MPOTrpPamMMBI
JTUCIUILIMHBL Yyepe3 chopMUpOBaHHOCTH 00pa30BaTeNbHBIX PE3YyIbTATOB.

IIpome:xkyToyHast aTTecTalmMs OCYIIECTBIIETCS B KOHLE CEMECTpa M 3aBepIIacT
WU3y4YCHUE JUCLMIUIMHBI; IOMOTacT OLEHUTHh KPYIHBIE COBOKYIHOCTM 3HAaHUM M YMEHHUI,
dbopMHUpOBaHKE ONIPEACIICHHBIX KOMIIETECHIUH.

OLEHOYHBIMH ~ CpPEACTBAMH  TEKYIIETO  OICHUBAaHUS  SBJSIIOTCA:  MaTEepUaIb
CaMOCTOSITENIbHBIX Pa0OT, UTOTOBOW KOHTPOJBbHOM paboThl / pedepara. KoHTponb ycBoeHus
MaTepuaa BeIeTCs PEryIipHO B TEUCHHE BCETO CEMECTPa Ha MPAKTUYCCKUX 3aHATHSIX.

Ne CPEJACTBA OLIEHUBAHWNS,
n/n UCHOJIb3yeMblIe AJISl TEKYIIEro OO6pa3oBarenbHble
OLICHUBAHMS [TOKA3aTeIs Pe3yIbTATHI JUCIUATUTHHBI
($hopMHpOBaHUS KOMIIETEHIIMU
1. OueHo4HbIe cpeacTBa OP-1. 3Haer 00 uccnenoBaTeIbCKOW NPHUPOJE
AJIS TeKylIeil aTTecTanuu 3a/1a4 ¢ MapaMeTpPOM.

OP-2. YmMmeer 0TOMpaTh aJICKBaTHbIE

OC-1 KontponbHas pabora WHCTPYMEHTBI JUI HCCIEAOBaHUA 3a1ad ¢

OC-2 NnnuBuayaipHOE 33aJJaHNE napameTpoM.

OC-3 CamocrosTensHas pabota OP-3. Bnaneer CIOCOOHOCTHIO

OC-4 I'pynnioBoe 3a/1aHue CHCTEMaTU3UPOBATh PE3YJIbTAThl HUCCIIEIOBAHUS

OC-5 UrtoroBast KOHTPOJIbHAS 3a/1a4 ¢ HapaMeTpPOM.

pabota OP-4. 3HaeT onopHbIe MPUEMbl aHATUTUYECKOTO

2. OueHouHbIe cpeacTBa WCCIIEIOBAHMSI 33144 C TTApaMeTPOM.

ISt mpoMeskyTouHOl atrectamuu | OP-5. YMeeT BBINOMHATEL MCCIeN0BaHKUE 33134 €
napamMeTpoM c MTOMOIIBIO OTIOPHBIX

OC-6 3auer B popme yCTHOTO AQHATTUTHYECKUX TIPUEMOB.

cobecenoBanns / UTOroBEIA TECT OP-6. Bmageer cmocoOHOCTBIO COOTHOCHUTH
aHAJTMTHYECKHEe W TpauuecKue KOMIIOHEHTHI
UCCIIeIOBAaHMSI 3a]1a4 C TapaMeTPOM.
OP-7. 3Haer omopHble MpuUeMbl rpaduueckoro
UCCIIeIOBAHMS 3a]1a4 C TapaMeTpoM.
OP-8. YMeeT BBIIONHATE HUCCIIENOBAHUE 339 C
napaMmeTpom c MIOMOIIBIO OTIOPHBIX
rpadUyECcCKuX MPUEMOB.




Mamepuanwl, ucnoyb3yemole 015 MEKyuLe20 KOHMPOJis yCHesaAeMocmu
odyuarouwuxca no oucyuniune

OC-1 KonrpoabHas padora

Pemute ypaBHeHue a’ —ax+a—3x—6=0.

Pemnte HepaBeHcTBO 3x + 2(ax +5)— % < Z(X - %) +2.

L, | Xtay=Y,
PernTte cucTeMy ypaBHEHHIl -
ax+2y=1-a
M306pasuTe Ha KOODPIMHATHOH IUIOCKOCTH MHOMKECTBO TOYEK, KOOPIHMHATHI KOTOPBIX
YAOBIETBOPSIOT ycioBuio 2x —1|+|y +1 < 2. Haiiaute miomais noy4eHHON Guryps.

Hcnonp3ys ycnoBue 3a1aHus 4 cOCTaBbTE 33/a4y ¢ IapaMeTpoM ([Ba pa3IndHbIX TUIIA).

OC-2 UnauBuayaabHoOe 3a/1aHUE

Pemnte ypaBHeHHEe X° — (3a + Z)x +6a=0.
[Ipy KakuxX 3HAUEHHAX MapaMeTpa a ypaBHeHHMe ax’ +8x+a+15=0 wumeer oauH
KOpEHb?
HaiinuTe 3HaueHMs mapaMeTpa a, JUis KOTOPBIX HEPaBEHCTBO (a + 4))62 —2ax+2a-6>0
BBITIOJIHSICTCSI [IPU BCEX JICUCTBUTEIBHBIX X?

x?—7x-8<0,

[Ipu kakux 3HaYCHUSAX NapaMeTpa a CUCTEMa HEPABEHCTB | | 3
xX—al <

HMCCT POBHO

oziHO peuteHue? [y Bcex TakMX 3HaYEHUM g HallIuTe 3TO pelIeHHeE.
Pemmre ypaBHeHHe X° —6X— 6|x +]j +14=0. Hcnonb3ysa ycloBue 3aJaHHsl COCTaBHTE

3a7a4y C MapaMeTpoM Ha IMOWCK 3HAYEHMI MapaMeTpa, YJIOBIECTBOPAIOIIMX 3aJaHHBIM
CBOMCTBAaM.

OC-3 CamocTrosiTenbHas padoTa

x?+2x-3

Pemute YpaBHCHUE ——— = 0. HpeI[JIO)KI/ITe HECKOJIBKO CITOCOOOB peHICHUA
xX+a
3a1aun.
x* +x%? —6x
[Ipu KaKuX 3HAUECHHSX MapameTpa a ypaBHenne —————— = 0 uMeeT jBa peureHus?
X+a

[lpr KakWMx 3HAYCHUSAX [apamMeTpa «@ MHOXKECTBOM pEIICHHH  HEpaBEeHCTBA
(x+a)x+2) Lo
—3 > 0 gBugeTcs qur) I[J'IH BCCX TAKUX 3HAYCHUU a HAUAUTC PCHICHUC.
X —
x> —(a-2)x-2a

x2 -1

Pemure HepaBeHCTBO >0. IlpennmoxxuTe HECKOIBKO CIIOCOOOB

peUICHUs 3aJa4H.

OC-4 I'pynnioBoe 3a1anue

Pemnre HepaBeHCTBO (a - 2)sin X >3a+4 s KaKaI0ro 3HaYEeHHs ITapamMeTpa.

Tlpy KakiX 3HAYEHHMSX mapamerpa a ypasHemume 4° —(2a+7)14" +2a-7" =0 umeer
€IMHCTBEHHOE pelleHue?



-1
3. Ilpu xaxa0M 3HAYECHUHW TTApaMeTpa a PEeIuTe HepaBeHCTBO 1< 3 <02,
2 243%+2 a-+ 3
4. Tlpu Kakux 3HAYEHMAX NAapaMeTpa a HepaBeHCTBO Va —a—2-16" ™ < — uMeer

OCCKOHEYHO MHOT'O PEIICHUI?

5. Haiigure 3HAYCHUS rnapaMmerpa npu KOTOPBIX cucreMa YpaBHEHUH
logs(a — x)? =log,s(a — y)?,
{ 8s( 2 ) 2 gs(a =) HMeEET [1Ba Pa3JIUYHbIX PELICHUS.
x“+yc=4x+ 6y
6. Hai v{x+3|y|+5=0,
. HaliguTe 3HadeHus napamerpa IpU KOTOPBIX CHUCTEMa ypaBHEHUU
bi | p pa 1np P Yp (x — a)z + yZ =4

HMECT YCTBIPE PA3JIMYHBIX PCIICHU.

Mamepuansi, ucnonv3yemoie 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeaAeMOCmU
o0yuarwuxca no OuCUUnIUHe

OC-6 3auet B popme yCTHOr0 codeceT0BAHUS

IIporpamma 3auera

Pa3nes 1. O61mue uaeu pemnieHus 3a1a4 ¢ napaMmeTpamu

1.

o

©o

10.

11.

OcHOBHbIE MTOHATHUS TEOPUU MATEMAaTUYECKUX 3ajiad C apaMeTpoM (mapaMeTp, 10IMyCTUMOE
3HaYEHUE IMapaMmeTpa, KOHTPOJbHOE 3HaueHue mapamerpa). OOOOUICHHBIH aNrOpPUTM
pelIeHus 3a/1aul ¢ HapaMeTPOM.

Pa3znuunbie moaxoap! K Kiaccudukanuu 3agad ¢ napamerpoM. OopMynupoBKa OTBETa IS
Pa3IMYHbIX TUIIOB 33/1a4 C 1apaMETPOM.

OcHOBHBIE METO/IbI pelIeHHs 3a/1a4 ¢ mapaMmerpoM. [IpremMsl nepedopMyIupoBaHMs 3a1a4u C
napamerpoM. Beibop Merona pereHus.

AHanuTHYECKOE pPELICHHE 337ad C MapaMeTpOM. AHAIUTUYECKOE CPAaBHEHUE BBIPAXKECHU,
3aBUCSILUX OT apaMeTpa.

I'paduueckoe penienue 3aaay ¢ napaMeTpoM Ha mirockocta xOy. MeToj ceueHui.
I'papuueckoe cpaBHEHHME BBIPOKEHHMH, 3aBUCALIMX OT IapamMerpa Ha IUIOCKOCTH
«epeMeHHast — mapaMeTp».

Busyanuzanus pemieHMs CpeACTBaMM  JIUHAMUYECKOW MAaTeMaTUYECKOM IPOrpaMMBI
Geogebra.

JluHamMKa NpsSMBIX B 33J]a4ax C apamMeTpoM (MapajuiesbHbIN epeHoc, IOBOPOT).

JluHaMuKa OKPYXXHOCTeH B 3ajJadyax C MapamMeTpoM (CKOJIbXKEHHE, KOHIEHTpHUYEeCcKas
MyJIbCaIus).

Jlunamuka mapa®osl B 3ajayax C MapaMeTpoM (CKOJIbXKEHHE BAOJIb T'OPU30HTAJIBHOH,
BEPTUKAIBHOU, HAKIIOHHOU MPSIMOA).

HccnenoBanue rpauyeckoro pemeHus 3a1a4u ¢ napaMeTpoM; BblJieIeHue U (popMyTupoBKa
OTBETA.

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

12.

13.

14.

JIuHelHbIE ypaBHEHMsI M HEpPABEHCTBA C IapaMETpoM M MX cuctemsl. ComocTaBieHHE
aQHAJIMTUYECKOTO U IpauyecKoro pemeHusl.

KBanpaTHble ypaBHEHUS U HEpAaBEHCTBA C MapameTpoM. ComocTaBlIeHUE aHAIUTUYECKOTO U
rpadUyecKoro penieHus.

JlpoOHbIe palMOHAJbHbIE YpPaBHEHUS W HepaBeHCTBa ¢ mnapameTpoM. CorocraBieHue
METOJIOB PELICHHUS.



15.

16.

17.

18.

WppauuoHanpHble ypaBHEHUS M HepaBeHCTBa ¢ napameTrpoM. ColocTaBieHHE METO0B
pereHus.

Tpuronomerpuyeckue ypaBHEHHs U HEpaBEHCTBa ¢ mapameTpoM. ComocTaBlieHHE METOJI0B
pereHwus.

Iloka3arenpHble M JorapuMUUECKHE YpPaBHEHUS UM HEPABEHCTBA C HapaMETPOM.
ConocraBieHle METO/I0B PELLICHUS.

KomOnHupoBaHHbIE CUCTEMbl ypaBHEHUH U HepaBeHCTB ¢ mnapameTpoM. ComocTaBiieHUE
METOZ0B PELICHUMN.

OC-6 UTorosnlii Tect

1. Ha pHUCYHKE MpeACTaBIeH ¢bparmeHT .
KOOpAMHATHOM  1iockocTd xOa (ocs  Ox ]
pacrnoyiokeHa TropuU30HTaNIbHO). M300paxkeHo s
MHO’KECTBO PpEHICHUM KBaJpaTHOTO YpaBHEHHS .
(x+a)(x—3a+1)=0 u BepTUKAIbHBIE : /
npsimele X = —4 w x = 5. Haiimure 3mavenus . — E

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

A. a€[-5—-1]U[2; 4] i
b. a€[- 5—1]u{025}u[2 4] 7
B. ae(-5-1)u(2;4) P
r. (-5; 1) U {0,25} U (2;4)

2. Ha PHUCYHKE MpeACTaBIICH ¢dparMeHT

KOOpAMHATHOM 1uiockoct xOYy (och abcruce
pacmojio’)keHa  TOpHU3OHTalbHO).  M300paxkeHo
MHOJKECTBO  TOYEK, KOOPAMHATBl  KOTOPBIX :
YJIOBJIETBOPSIIOT YpaBHEHUSIM CUCTEMBI

{ G=yE+y) =0 . .

(- D%+ (y—3)2=10, e PEHEHE z
cucTeMbl. B oTBeTe ykaxkeTe HauMEHBIIEE ILIEI0E
3HAUEHUE MapaMeTpa a, NP KOTOPOM YCIOBHIO
—a<x<+a YAOBICTBOPAKOT  POBHO JBA 5 = = > 3 1 s
Pa3IUYHBIX PEIIEHUS CUCTEMBI.

Il
|
NN

oW
I
u

Q & @ Q

3. Haiigure Bce 3HaueHMs MapamMeTpa « IIPU KOTOPBHIX HE MMEET pelleHHil ypaBHEHHE
x24+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 HaWMEHbBIEE 3HAYEHHE IapaMeTpa a, MPU KOTOPOM CHUCTEMa YpaBHEHUU

X+y+4=0,
X* +2ax+y’-16+a’=0
HUMECT CAUMHCTBCHHOC PCHICHUC.

A a=4—-42
B. a=4V2—-4
B. a=—-V2
. a=+2
. - 3
5. Ilpu Kakux 3HaYEHMSX IapamMeTpa a MHOKECTBOM PEIICHHH HEpaBEHCTBA % <0
SABJISICTCS JIy4?
A . a=-4
b. a=-3
B. a=3
I a=4
6. Pemmte HepaBencTBo (a — 1) cosx < a — 1 it KaKI0ro 3HAYCHHS TapaMeTpa.
2 a+3
7. Tlpn Kakux 3HAYCHWAX Tapamerpa a HepaBeHCTBo Va’ —a—2-16% %% < UMeeT

0ECKOHEYHO MHOT'O pelIeHUI?
2 +log,y =log,(x + 3y),

8. II a 3Haye apaMme accea{
pI/IKKI/IX HLIHI/I?IXHpMTp HNCTCM y=x+2a_4+2(x_a

perieHus?

OtBeThI K TECTY

)2 HUMECT aBa

Howmep 3ananus 1 2 3 4

Bapuanr otBeta | b B r A

Howmep 3ananus 5 6 7 8
a<lx=2nkkeZ 11

Bapuanr orBera | I’ 4>1x€R aE{—l}U(—7,2] 1<a<?2

B xoH1e HU3YUCHUA JUCHUIIIIMHBI TIOABOAATCA UTOT'U paGOTLI CTYACHTOB Ha JICKIIMOHHBIX U

MPAKTUYECKUX 3aHATHUSAX ITyTEM CYMMHUPOBaHUs 0aJIOB, HAOpAaHHBIX B TEUEHUE CEMECTpA.
Kpurepun oueHnBaHus 3HAHUI 00YYAIOIIUXCS 110 JUCHHUILIMHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYeHKU pabombl 00yUaouWuxcs

ITocemenne Pabora
[ocemenue Hrorosas cymma
N MPAKTHIECKUX Ha NPaKTUYECKUX 3auer
JIEKIINHA N OaiutoB
3aHATUH 3aHATUAX

1xXx6=6 1x10=10 152 32 200




Kpumepuu oyenusanus pabomsi 06yyaiowje2ocs no umozam cemecmpa

Pesynbrar bamner (3 3E)
«3a4TEHOY 101-200 6amnoB
«HE 3a4TEHO» 0-100 GamoB

MeToauuyecKue YKa3aHusd 1JId oﬁyqammnxcsl M0 OCBOCHHIO TUCHHUIIJIMHDBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJaromMXcsl TMOCEHICHHS JICKIIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS BCEX Y4YEOHBIX 3aJlaHUll MpernojaBaTelis,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKuM — ofHa U3 (GOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 00yyarommxcs,
TpeOytomiasi HaBbIKOB M YMEHMsI KpaTKo, CXEMaTHUYHO, IIOCJIENI0BAaTEIIbHO U JIOTUYHO
¢buKkcUpoBaTh OCHOBHBIE MOJOXKEHUS, BBIBOJIbI, 0000IIeHHs, HOpMYIUpPOBKU. B KOHIE JeKIun
MpenoiaBaTelib OCTaBIsIeT BpeMs (5 MHHYT) I8 TOro, 4YTOObI OOy4aromuecs HUMeNTu
BO3MO’KHOCTb 33/1aTh YTOUHSIFOLIME BOIIPOCHI IO U3y4aeMOMY Marepuany. M3-3a He1ocTaTOuHOro
KOJIMYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IIOJHOM OObeMe,
MO3TOMY MpENoJaBaTellb, MO CBOEMY YCMOTPEHHMIO, HEKOTOPbIE BOIIPOCHI BBIHOCUT Ha
CaMOCTOATENILHYIO Pa0OTy CTYJEHTOB, pEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JYYIIEr0 OCBOGHUS MaTepualia M CHUCTeMaTH3allMd 3HAHWK [0 JAUCHUILIMHE, HE00XOIUMO
IIOCTOSIHHO pa30uparh Marepuanbl JIEKIUM 10 KOHCHEKTaM U y4eOHbIM mocoOusiM. B ciydae
HEOOXOIMMOCTH 00paIaTHCS K MPETo1aBaTeNto 3a KOHCYIbTaIlEH.

IToaroroBka K NpaKTH4YeCKHM 3aHATHAM.

[Ipy mOArOTOBKE K MPAKTUYECKUM 3aHATUSAM CTYACHT JIOJDKEH H3YyUUTh TEOPETHUECKUN
MaTepuai 1o TeMe 3aHITUs (MCIOJIb30BaTh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbCS C JOMOJHUTEIBHON JIUTEPAaTypOH, IPHU HEOOXOIMMOCTH JTOTIOTHUTD KOHCIIEKT, Jiesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX MCTOYHMKOB). B ciydae 3arpyaHeHwuit,
BO3HUKAIOIIMX NPU OCBOEGHHU TEOPETUUECKOro MaTepHaia, CTYIEHTY clielyeT oOpaimathes 3a
KOHCyJIbTalluel K mpenojaBarento. Vasi Ha KOHCyNbTallMio, HEOOXOJMMO XOpOIIO IMPOAYyMaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauvaze npakTH4eckoro 3aHATHs MIPEo1aBaTelb 3HAKOMUT CTY/IEHTOB C TEMOM, Orjlalaer
IUTaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHHe OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoaBaTellio 3a KOHCYJIbTalluel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIMIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHUE CO CTYICHTOM.

Pe3ynpraThl BHINOIHEHUS MPAKTUYECKUX 3aHUI OLIEHNBAIOTCS B 0aJlIax, B COOTBETCTBHHU C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH

3anamue 1. OcHogHbie noHAMUA MeopUU MAMeMaAmuyecKux 3a0ay ¢ napamempom
Marepuain Juisi OCBOCHHS

1. HccnenoBarenbCKHil XapakTep 3aa4 ¢ IapaMeTpoM, IJie mapaMeTp — (UKCHPOBAHHOE
YHCII0, HEONPEICICHHOCTh KOTOPOTO HAaKJIaJbIBa€T OTPAaHWYEHUS Ha TIPOLEIAYPY
pereHus.

2. OcCHOBHBIC TIOHATHS TEOPUM MaTEeMAaTHYECKUX 3ajJad ¢ TapaMmerpoM (mapamerp,
JOMYyCTUMOE  3HAu€HHE MapamMeTrpa, KOHTPOJbHOE  3HAu€HHE  Iapamerpa).
OO60011IeHHBIN aNTOpPUTM PELIeHHs 3a7au C MapaMeTpoM.

3. Amnamutudeckuil u rpaduyecKuil MOIXOIbI K PEIICHUIO 33a7a4 C TTapaMeTpaMH.




OcHOBHBIE THUIBI 33Ja4 C MapaMeTpoM (pelIeHHe MPH BCEX BO3MOKHBIX 3HAUYEHUH
napameTpa; MOMCK 3HAa4eHUH MapameTpa, MpHU KOTOPBIX pEIICHHE YIAOBIETBOPSET
3aJaHHbIM TpeOoBaHusAM). POpMyNIHpPOBKAa OTBETa AJS PA3IMUYHBIX TUIIOB 3a1ad C
[1apaMeTPOM.

3ausmue 2. Pasnuunble no0xooul K Klaccugukayuu 3a0ay ¢ napamempom
Marepwuan Juist OCBOSHUS

1.

2.

3amaun ¢ mapaMeTpoM Kak 3aJa4yd Ha MCCIel0OBaHUE YPaBHEHUI, HEPaBEHCTB, CUCTEM
YpaBHEHH, CICTEM HEPaBEHCTB, KOMOMHUPOBAHHBIX CUCTEM.

3amaun ¢ mapaMeTpoM Kak 3aJauyd Ha HUCCIEAOBAHHS 3JIEMEHTApHOW (QYHKIUU
HEKOTOPOTO KJiacca (TMHEWHOH, KBaJpaTUYHOM, HMppanoHaIbHOM,
TPUTOHOMETPUUYECKOH, MOKA3aTeIbHOMU, Iorapu(hMUIECKOI; KyCOUHO 3aJJaHHOM ).
3agaun ¢ mapamMeTpoM Kak 3a/laud UCClIe0BaHUs (PYHKIUI HECKOIBKUX IEPEMEHHBIX:
f(x,a), f(x,y,a). BapuaHTbl KAHOHHYECKOTO MPEICTABICHUS 33]a491 C MTAPAMETPOM:

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

3anamue 3. Bvibop memooa pewienus 8 3a0a4ax ¢ napamempom
Marepwuan Juisi OCBOSHUS

1.

2.

[epedopmynmpoBanue 3aga4 ¢ napameTpom. CormocTaBiIeHUEe PEMICHUH, TOTYyISHHBIX
Ha OCHOBE Pa3JIMYHBIX IOJIXO0/OB.

Beibop mnpuema pemieHuss 3aJadd ¢ TapamMeTpoOM: AHAIUTHYECKOE peIIeHHE.
CucrtemaTtu3anus pe3ylibTaTOB HCCIICAOBAaHUS 3aJauyd C MapaMeTpOM, BBIICICHUE U
(hopMyJIIpOBKa OTBETA.

BeiOop mnpuema perieHus 3agadd € MapaMeTpoM: TpadUyuecKoe pelieHue Ha
mockocTu Oxy. MeTton ceueHui.

BeiOop mnpuema perieHuss 3agadyd  C [apaMeTpoM: TpaduuecKkoe pelieHHe Ha
mwiockoctu Oxa. ['paduueckoe cpaBHEHNE BRIPAKEHUH, 3aBUCAIINX OT IapaMmeTpa.

Sansmue 4-5. ﬂuHamuKa mamemamuyeckux 00vbeKmos 8 3a0auax ¢ napamwempom
Matepual 1jisi OCBOSHHUS

1.
2.

JluHamMKa NpsSMBIX B 33J]a4ax C apamMeTpoM (MapajuiesbHbIN epeHoc, IOBOPOT).
JluHaMKKa OKpYXKHOCTEH B 3ajJayax C MapameTpoM (CKOJIbKEHHUE, KOHIEHTpUYECKas
MyJIbCaIus).

JluHamuka mapa0oll B 3ajjauax ¢ MapaMeTpoM (CKOJbKEHHE BAOJb TOPH30OHTAIbHOM,
BEPTUKAIBHOU, HAKIIOHHOW MPSIMOiA).

HccnenoBanue rpaduyeckoro pemeHus 3ajayd ¢ [apamMeTpoM; BbIJENEHHE U
dhopmyTupoBKa OTBETA.

Buzyanuzanusa pemeHus cpeacTBaMM JUHAMUYECKOW MaTE€MaTU4YeCKOW MpOrpamMMbl
GeoGebra / quarpamm snekTpoHHBIX TaOuIl EXxcel.

3ausmue 6. Jlunetinvie 3a0auu ¢ napamempom
Marepuan s 0OCBOCHUS

1.

ook owd

JIuneliHbple ypaBHEHUS C TAPaMETPOM.

JIuHelHbIE HEPABEHCTBA C 1aApaMETPOM.

CucTembl TMHEHHBIX YPAaBHEHUN U HEPABEHCTB.

KomOnHupoBaHHbIE 33/1a4i C MOJIYJIEM U TApaMETPOM.

CornocTaBieHne aHATUTHYECKOTO ¥ TpadUuecKOoro perieHusl.

Busyanuzanus pemieHus cpeAacTBaMH JWHAMUYECKOW MAaTeMaTH4eCKOW MpOrpammbl
GeoGebra / quarpamm 31eKTpOHHBIX Tabmi Excel.

3anamue 1. Keaopamuunas ¢hynkyus 6 3adauax c napamempom
Matepuan 115 OCBOCHHS




LN

No ok

KBanpaTHble ypaBHEHHS C TapaMETPOM.

KBaznpaTHble HEpABEHCTBA C TAPAMETPOM.

HccnenoBanue KBagpaTHOTO TPEXWIECHA, pacloJOXKEHUEe Tpaduka KBaApaTHOIO
TPEXWIECHA B CUCTEME KOOPIUHAT.

KoMOuHMpOBaHHBIC 33]a41 C MOJTYJIEM U ITAPaMETPOM.

ComnocrapieHre aHATUTUYECKOT0 U IPa)uuecKoro perieHus.

[IpuMeHeHne MPOU3BOJHON B 3a1a4ax ¢ IapaMETPOM.

Busyanuzanus penieHusi CpeICTBaMU JMHAMUYECKOM MAaTEMAaTHYECKOH IMPOrpaMMBbl
GeoGebra / quarpamm snekTpoHHBIX TabsuIl EXxcel.

3anamue 8. [[pobHvie payuonanvHvle u UppayuoHaIbhvie QYHKYUU 8 3a0a4ax ¢ napamempom
Martepuan Juisi OCBOCHHS

1.

Uk wn

JIpoOHBIE pariioHAIbHBIE YPAaBHEHHUS C TAPAMETPOM.

JIpoOHbIe paioHaIbHbIE HEPABEHCTBA C TAPAMETPOM.

WppaimoHaibHble ypaBHEHHS TapaMETPOM.

HppanmoHaisHble HEPABEHCTBA C ITAPAMETPOM.

ConocraBieHle METO/I0B PELLICHUS.

Busyanuzanus pemieHust cpeicTBaMU AMHAMHYECKOH MaTeMaTHYeCKOH IMPOTrpaMMbl
GeoGebra / quarpamm snekTpoHHBIX TaOsuIl EXcel.

3ausmue 9. Tpuconomempuueckue, nokazamenvhvle U jocapu@pmuyeckue GyHKyuU 8 3a0avax ¢
napamempom
Marepuan g ocBOeHUA

LN~ wNE

TpuronomeTpuueckue ypaBHEHHsI C IAPAMETPOM.

Paznuunbie criocoObl mapaMeTpu3aiii B TPUTOHOMETPUUYECKUX YPaBHEHUSX.
[loka3zaTenbHble ypaBHEHUS C TAPAMETPOM.

[TokazaTenbHbIE HEPABEHCTBA C MAPAMETPOM.

Jlorapudmuueckue ypaBHEHUS C TapaMETPOM.

JlorapudmMuueckne HEpaBEeHCTBA C TTAPAMETPOM.

CornocTaBieHue METOJIOB PEILICHHUS.

Busyanuzanus peuieHus CpeiacTBaMH THHAMUYECKONM MaTE€MAaTH4YECKOW MPOrpamMMbl
GeoGebra / quarpamm saekTpoHHBIX TabmuIl Excel.

3anamue 10. Kombunuposannsie 3a0ayu ¢ napamempom
Marepuan 115 OCBOCHUS

1.

2.
3.
4

KoMOuHMpoBaHHBIE CUCTEMBI YPaBHEHHI C TapaMeTPOM.

KomOuHMpoBaHHbBIE CUCTEMBI HEPABEHCTB C MTAPAMETPOM.

CornocTaBieHue METO/I0B PEIICHMIA.

Busyanuzanus peuieHus CpeiacTBaMH THMHAMUYECKONM MaTeMAaTHYECKOW MPOrpamMMbl
GeoGebra / quarpamwm 31eKTpoHHBIX Tabmui Excel.

6. IlepeuyeHb OCHOBHOI W JONMOJIHUTEIbHON y4eOHOM JuTepaTrypbl, UHTepHeT-pecypcos,
HEO0XOAUMBIX [IJISl OCBOCHUSI JUCIUNIMHBI

OcHoBHasi iuTEpaTypa

1. Topb6aue, B. . DnemeHThl TeOpUM U OOIIME METOABI PEIICHHUS] YPAaBHEHUN U HEPABEHCTB C
napamerpamu : yaeonoe nocodue / B. U. 'opbayeB. — Mocksa : UTHOPA-M, 2019. — 263

C.

- ISBN  978-5-16-107747-4. -  Tekctr : osnekrtpoHHsli. -  URL:

https://znanium.com/catalog/product/1022625. — Pexxum qocTyma: mo momnmcKe.



https://znanium.com/catalog/product/1022625

2. Kpewmep, H. I1I. MaremaTuka 11j1s1 TOCTYIAIOIMNUX B SKOHOMUYECKHUE U IPYTUE BY3HI : yueOHOE
nocobue / H. III. Kpemep, O. I'. Koncranturosa, M. H. ®punman ; pen. H. III. Kpemep. — 8-
€ u3., mepepad. u gon. — Mocksa : IOnutu-/lana, 2017. — 697 c. : tabn., rpad. — Pexum
noctyna: mo moxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=684888. —
ISBN 978-5-238-01666-5. — TeKcT : 2JIeKTpOHHBIH.

3. Jlaxoma, H. E. Metoasl pemieHuss ypaBHEHHN W HEPABEHCTB B 3aJlayax C MapaMmeTrpamu :
yuebnoe mocoome / H. E. Jlaxoma, U. B. SkoBenko ; orB. pen. A. A. WmoxuH ;
Taranporckuii unctutyr uM. A. II. Yexosa (pumman) PI'DY (PUHX). — Tarampor :
Taranporckuii uHcTHTYT MMeHH A. I1. UexoBa, 2014. — 92 c. : ui., Tadiu., rpad. — Pexxum
noctyna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=614519. —
bubmuorp.: c. 60. — ISBN 978-5-87976-939-5. — TekcT : 371eKTpOHHBIIA.

JlonoJIHUTeIbHAS JTUTepaTypa

1. Top6Gauer, B. 1. MeTob! penieHnii ypaBHEHH 1 HEPABEHCTB ¢ mapaMmerpamu. [locobue aiis
yuutens: YdeOHoe mocobme / ['opbaues B.U. - M..HUI[ MUHDPA-M, 2019. - 115 c.
(Briciee obpa3zoBanue)[SBN. - Tekcr : 3IEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1022809. — Pesxum ocTyma: mo moImuicKe.

2. Kysun, I'. A. MaremaTuka: peuieHue 3aiad ¢ napamerpamu npoduibHoro ypous EID :
yuebnoe mocodue : [12+] / I'. A. Ky3un ; HoBocubupckuii rocyjapcTBEHHBIN TEXHUYECKUN
yHuBepcuteT. — HoBocubupck : HoBocuOHpckuii TroCyZapCTBEHHBIM TEXHUYECKHIA
ynuBepcuter, 2018. — 80 c. : wi., Tabm. — Pexum gocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576389. — bubauorp. B ku. — ISBN 978-5-
7782-3497-0. — Tekcr : MEKTPOHHBIH.

3. Huxutuna, A. A. 3agauu c mapaMmeTpaMu: METOAMYECKHE PEKOMEHIAIMH W 3aJadd st
CaMOCTOSITEITLHOTO PEUICHUS JJIsl YYeHUKOB 11 KitaccoB : MeToanyeckoe mocodue : [16+] / A.
A. Hukutuna ; TromeHCKHI rocygapcTBEHHBIM yHuUBepcHTET. — TioMeHb : TroMeHCKHit
rocygapcTBeHHbIN yHuBepcuret, 2018. — 28 c. : wi. — Pexum gocryna: no nmoanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567497. — bubnuorp. B ku. — ISBN 978-5-
400-01461-1. — TekcT : DJIEKTPOHHBIH.

IIporpamMmHbIe NPOAYKTHI

1. GeoGebra
2. Microsoft Office Excel


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

Jlucr cornacoBanus paboyeit mporpaMMel
yueOHOM JMCLHILIHHBI

Hanpas.aenue noaroroskn: 44.03.05 Ienaroruueckoe obpazoBanne
Ipoduan: Maremarnka. Uudopmaruxa

PaGouas nporpamma Pemenne 3agay EI'D ¢ napamerpamu
CocraBurenn: O.B. Makeesa — Yabsinosek: Yal'llV, 2023.

[IporpaMma cocraBneHa ¢ yueToM (eAepalbHOrO TroCyJapCTBEHHOIO
00pa3oBaTeNbHOrO  CTAaHZApTa BhHICIIEr0 OGPA30BAHMS MO  HANpPABICHHIO
noaroroku  44.03.05 Ileparornyeckoe obGpasoBanue (c AByMS NpodHISME
MOArOTOBKHM),  mpodwiab  noarotoBkn  «Marematuka.  MHbopMaTukay,
yTBepxAEHHOro MuuncTepcTBoM obpasoBanus u Hayku Poccuiickoit Menepanu,
4 B COOTBETCTBUHM C Y4eOHBIM IJIaHOM.

CocraBurenu q W - O.B. Makeesa (noamnucs)
r

Paboyas nporpamma y4yeGHOM IMCUMILIMHE (IPaKTHKH) 07100peHa Ha 3ace/laHHH
Kaeaps! BeicIelf MaTemaTHky "23" Masg 2023r., nporokon Ne 10

3asenylommii kadeapoii
o e WU.B. Cronsipopa 230723
Jl*'lnal noonuce pacuughposxa noonucu dama

PaGouass nporpamma yueGHONH JMCUMIIMHBI (NPAaKTHKH) COTIAacoBaHa
Oubnuorexoi
Corpyanuk 6ubnuorexu

U 10.5. Mapcakosa [X.04.23

AuUNHAR hodnucy pacuugposka nodnucu dama

IIporpamma paccMoTpena i o00peHa Ha 3acelaHMM Y4EHOro coBeTa (aKynbTeTa
(pH3UKO-MaTeMaTHYECKOr0 M TEXHOJIOTHYecKoro obpazoBanus "26" mas 2023 r.,
npotokos Ne 5

[Ipeacenarens yueHoro coBera (akyibrera (HM3MKO-MATEMATHYECKOTO W
TEXHOJIOTHYECKOro obpazoBaHus

"Q;/ Ll E.M. I'pomoBa 260% 2%

Auvnas nodnuce pacuughposka noomicu dama
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