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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctumimza «/luHamuueckre cucTeMbl B 3KOHOMHUKE» BXOJIUT B Moaynb llpukiagHbie
MHCTPYMEHTHI B 3KOHOMHKE 4acTH, (GOPMHUPYEMOM ydaCTHUKaAMH 00pa30BaTEIbHBIX OTHOLICHUN
bioka 1. Jlucuuruiuasl  (MOJIyJH) yu4eOHOro IIJJaHa OCHOBHOW  TPO(heCCHOHATLHOM
o0pa3oBaTeNbHOW MpOrpaMMbl BbICIIEro 00pa3oBaHUs — IporpamMMmbl OakajaBpuara IO
HanpasieHuio noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (C ABYMS NPOGMIAMU
HOJArOTOBKM), HaIpaBIeHHOCTh (mpoduib) oOpa3oBaTeslbHOW mporpaMMel «MaremaTHKa.
DKOHOMUKay», 0OYHON (OPMBI O0YUEHUSI.

JlicuumuirHa onupaercs Ha pe3yibTaTbl 00y4eHus, COPMUPOBAHHBIE B paAMKaX JIUCLUILINH
MaremaTtnueckuii aHanu3, MeToabpl MaTeMaTH4ecKo o0paboTKM HaHHBIX, [eomerpus,
MuxkposkoHOMHKA

Pe3ynbraThl M3y4eHUs NUCHUILTUHBI HEOOXOIUMBI JUIA U3YyYCHHs AMCLUUIUIMH MeToauka
oOyueHuss marematuke, Mertoauka oO0ydeHus sKoHOMHKE, CTOXacTHYecKHe AMHAMUYECKUe
CHCTEMBI, SIBJISIFOTCS OCHOBOM 17151 HayuHo-uccnenoBarenbekoit pabotsl, [loaroToBku k cnave u
c/laye TOCyIapCTBEHHOTO SK3aMeHa, BBINOJIHEHHIO U 3alUTe BBITYCKHON KBaTU(pHUKAIMOHHON
paboThL.

1. Ilepeyenr mnIaHMpyeMbIX pe3yJbTaTOB 00ydeHuss (0oOpa3oBaTeJbHBIX
pe3y/1bTATOB) O AMCHHUILIMHE

Leabr0 OCBOCHMS AUCHUIUIMHBI «J{MHAMUYECKHE CUCTEMbl B 3KOHOMHKE)» SBIAETCS
NOJrOTOBKA OakanaBpa K paboTe yuyuTeseM MaTeMaTUKU U 3KOHOMHUKHU B 00I11€00pa3oBaTeIbHON
mkoie. JlucoumiaumHa npeaHasHaueHa JaTh  OyAyIIMM  YUYHUTENIM HPOQEecCHOHATIBHYIO
(TEOpEeTHYECKYI0 U TMPAKTUYECKYI0) IMOATOTOBKY B OOJACTH TEOPHH U METOJIUKH OOy4YCHUS
MaTeMaTHKe U SKOHOMHKE Ha PAa3JIMYHBIX CTYIEHAX 0011e00pa30BaTeIbHOM IKOJIBI.

3agaveil OCBOGHHMS TUCHMIUIMHBI sABIsieTCS (HOPMUPOBAHHME CHCTEMBl 3HAHHIA,
BKJIIOYAIOIIUX METOJIbl TOCTPOCHUS M MCCIEOBAaHUS YUEOHBIX MaTeMaTUYECKUX MoJemel
JETEPMUHUPOBAHHBIX ~ JUHAMHUYECKMX CHUCTEM IIPOLECCOB M  SBICHUH C  IOMOIIBIO
T depeHMaIbHbIX YpaBHEHUH; (OpMHpOBaHHE CUCTEMbl 3HAHMM O METOAAX aHaiu3a |
pelIeHNs] OCHOBHBIX THUIIOB OOBIKHOBEHHBIX JU(depeHInaIbHbIX YPABHEHUH [IEPBOTO MOpsiIKa U
YPaBHEHHH  BBICIIMX  MOPAJKOB,  JONYCKAaIOIIMX  IIOHWXKEHHE  IOpAJKA,  CHUCTEM
mubdepeHIMaTbHBIX YpaBHEHUN; GOPMUPOBAHNE U Pa3BUTHE KOMIETEHUUN OyIyIero y4uTens
MaTeMaTHKHU U SKOHOMHUKHU B TEOPUH U MPAKTUKE PELLICHHUsI OCHOBHBIX TUIOB AU (PepeHInanbHbIX
YpaBHEHUH, BO3HUKAIOIIUX B PA3JIMYHbIX 00JaCTSIX €CTECTBO3HAHMSL.

B pesynbrate ocBOeHHs mporpammbl OakanaBpuaTa OOYyYaroIIMMCS IOJKEH OBIJIAIETh
CIIEYIOIMMH pe3ybTaTaMy 00yUYeHHS MO JUCHMIINHE «J{MHaMUYeCKUE CUCTEMBI B dKOHOMHUKE)
(B Tabmuie TMpeJICTaBI€HO COOTHECEHHE O00pa30BaTENbHBIX pE3yJIbTaTOB OOyYeHHUs IO
JMCIUILIMHE C UHIUKATOPAMH JOCTHKECHUSI KOMITETCHIIUH )

Kommerenmnus u OO6pa3zoBaTenbHBIC PE3YIbTATHI TUCIUATLTHHBI
WHJIMUKATOPBI €€ (aTamsl popMHUpOBaHUS AUCIUTUIHHEI)
JOCTHUXXCHUS B 3HaeT yMeeT BjIajgeeT
JUCITUTIIINHE
VK-1. Criocoben OP-2. Ymeer
OP-3. Bnageer
OCYILIECTBIATH IOUCK, OCYILIECTBJIATh
o HaBbIKaMU pediiekchu
kputnueckuit anamm3 1 | OP-1. 3naer MeToapl | MOMCK U aHATU3 110 HOBOT
CUHTE3 UH(pOpMAITUH, KPUTHYECKOTO HCTOYHHUKOB Y .
o COOCTBEHHOM U
MPUMEHSATh CHCTEMHBIN | aHAJIM3a U CUHTE3a nHpopManuu ¢ aysKoit
MOAXO0M IS PEIICHUS nH(bOpPMAITHH. TOYKHU 3PEHUS .
JXOIL T P (popman p MBICITUTEIILHOM
IMOCTaBJICHHBIX 3a/1a9 BPEMEHHBIX U
JIeSTCIILHOCTH.
MIPOCTPAHCTBEHHBIX




VYK-1.2. [Ipumensier YCIOBUM UX

noruveckue Gopmbl U BO3HUKHOBEHUSI.

MPOLEYPHhl, CIOCOOEH

K pediexcun no

MOBOJIy COOCTBEHHOM U

4y’>KON MBICIUTEILHON

JESITEIbHOCTH.
[TK-1. Cniocoben OP-4.3naerpombu | OP-7. Ymeer OP-9. Bnaneer
OCBauBaTh U MECTO MAaTEMAaTUKH U | OCYLIECTBISTH OTOOp | AeHCTBHEM
UCII0JIb30BaTh ee UCTOpUH B o0Iel | y4eOHoro IIPOEKTUPOBAHUS
TEOPETUYECKHE KapTHHE HAY4YHOTO COZIEPYKaHUsSI JIsl €10 | pa3IMuHbIX (GOpM
3HAHUS U 3HAHUS; peanu3aluu B yueOHBIX 3aHATHH,
MPaKTUYECKUE OP-5. 3naer pazmuunbx popmax | OP-10. Bnageer
YMEHWSI U HaBBIKU B CTPYKTYpY, COCTAB M | OOY4YCHUS B HaBBIKOM
peIMETHOM JIMTAKTUYECKHE COOTBETCTBUH C MPUMEHEHUS
obJyactu pu €IMHUIIBI COBPEMCHHBIMH Pa3IMYHBIX METOJIOB,
pelieHun CoZIepKaHuUs TpeOOBaHUSIMHU K MIPUEMOB U
poeCCHOHATBHBIX HIKOJIBHOTO Kypca 00pa30BaHUIO. TEXHOJIOTUH B
3a7ad4. MaTEMaTHKH. OP-8. Ymeer 00yueHUn
[IK-1.1. 3naer OP-6. 3naer OCYILIECTBIISITh MaTeMaTHKe.
CTPYKTYpPY, COCTaB H OCHOBHBIE IIPUEMBI | apTyMEHTUPOBAHHBIHA
TUIAKTUYECKUE Y METOJIbI pellieHust | BbIOOp Hanbosee
€IMHUIIBI npo0JsieM U 3a71a4 B | Lenecoo0pa3HbIX
MpeAMETHOM obnactu METO/IOB, CPE/ICTB U
obnactu MaTEeMAaTHKH. dbopM opranuzayu
(mpenos1aBaeMoro yueOHOro mnporecca,
peIMeTa). B COOTBETCTBHH C
IIK-1.2. Ymeer IUTAKTHYECKIMU
OCYIIECTBIISATH OTOOP 3a/1a4aMy |
yueOHOro YCIIOBHUSIMU
CoZIepXaHus JUIsl €r0 OpraHu3aIvu.
peanuzanuu B
pa3anuHbIX opMax
00y4eHus B
COOTBETCTBUHU C
TpeOOBaHUSIMU
dI'oC 00.
[TK-3. Ciocoben OP-11. 3naer OP-14 Ymeer OP-16. Bnaneer
q)OpMI/IpOBaTI) XapaKTEPUCTUKY OLCHUBAThH HaBbIKaMH
Pa3BUBAIOIIIYIO JIHYHOCTHBIX, o0pa3oBaTebHbBIC OpraHMu3aluy 1 }
00pa3oBaTeNbHYIO IPEIMCTHEX H PE3yIbTaTHI: TIPOBEICHUS 3aHATHI
cpeny s dbopmupyembie B C UCTIOJIb30BAaHUEM
TOCTHKEHUS METATpC/IMCTHBIX MPENo/1aBacMOM BO3MOXKHOCTEHN
JMYHOCTHBIX, PE3yILTATOB B npenMere 00pa3oBaTesbHOI
NPEIMETHBIX U KOHTCKCTE NOpeaIMETHBIC U cpenbl aJist
MeTarpeIMETHBIX 00yUeHHsI MeTarpeaMETHBIC JIOCTYKEHUS
pe3ynbTaToB MATEMATHIKE; KOMIIETSHIINH, a 00pa3oBaTENbHBIX
o0y4deHus OP-12. 3uaer TaKxke PE3yabTATOB U
cpencTBamMu OCYILIECTBIISTh obecrnieyeHus

0COOEHHOCTH

MIPETNO0/1aBaeMBIX (coBMeCTHO ¢ KadecTBa y4eOHO-
yueGHBIX IpeaMerop. | AHTCTPALIN TICUXOJIOTOM) BOCIIHTATEIILHOTO
IIK-3.1. Bnageer Y4EOHBIX MOHHUTOPUHT




criocobaMu
UHTETpaIiu
y4eOHBIX TIPEIMETOB
JUTSL OpraHu3aluu
pa3BUBAIOIICH
yueOHOMH
JeATeTLHOCTH
(ucciegoBaTeIbCKOM,
MIPOEKTHOM,
IpyIIOBOM U JIp.).

MPEIMETOB JIIS
OpraHu3aIu
pa3HBIX CIIOCOOOB
yueOHOM
JeATEITLHOCTH.
OP-13. 3naer
BO3MOYKHOCTH
COLIMOKYJIBTYPHOU
Cpeibl U CIIOCOOBI
ee UCTIOIb30BAHUS
JUTSL PEIICHUS
00pa3zoBaTesIbHBIX
3ajau.

JIMYHOCTHBIX
XapaKTePUCTHK.
OP-15 Ymeer
OpraHU30BbIBATh
y4eOHBII TPOIIeCC C
HCITOJIE30BAHHEM
BO3MOKHOCTEH
o0pa3zoBaTebHON
Cpembl ISl pa3BUTHS
MHTEpeca K IpeIMETy
B paMKax YpOUHOH U
BHEYPOYHOU
JIEATEIIHHOCTH.

Tporiecca CpeiCTBaMU
MAaTEMATHKH.

OP-17. Biageer
croco0amMu pa3BUTHS
y o0ydJaronmxcs
MMO3HABATEJILHON
AKTHUBHOCTH,
CaMOCTOSTEIILHOCTH,
MHHIIMATHBEI,
TBOPUYECKUX
CIIOCOOHOCTEH,
crocobamMu
dhopMupoBaHHS u
peanu3anuu
MPOrpaMM pPa3BUTHS
YVHUBEPCATBHBIX
y4eOHBIX JICWCTBUI,
00pas3Ios u
LIEHHOCTEH
COLIMAJIBHOTO
ITOBEIECHUS.

2. O0beM IMCHUILVIMHBI B 32YeTHBIX eIHHULAX C YKa3aHHEM KOJIHYeCTBA aKaJleMHYeCKUX
YacoB, BbIJIeJICHHBIX Ha KOHTAKTHYI0 paldory oOydamommxcs ¢ npemnogasareseMm (1o
BH/JIaM Y4eOHBIX 3aHATHH) M HA CAMOCTOSATEIbHYI0 Pa00Ty 00y4YAKOIIUXCS

VYueOHBIE 3aHATHS
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3. CopepxaHue TUCHUILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jaejaM) ¢ yKazaHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHbIX 3aHATHI




3.1.Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUYUECMEA AKADEMUUECKUX UACO8 U
6U006 yUeOHBIX 3aHAMUIL

KonnuecTBo yacoB 1o ¢popmam opranusanuu

oOy4deHus
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7 cemecTp
1. OcHoBHble noHATHsA Teopuu OY 2 4 — 4

Juddeperunanbapie ypaBHEHHS
2. MIEPBOTO MOPsI/IKA KaK MOJIEITH 6 6 — 8
JMHAMUYECKUX CHCTEM
Juddepenunansabie ypaBHEHUS
3. BBICILIUX MOPSAKOB, JOITYCKAOI1E 2 4 — 5
IIOHMKEHHE TOPsIJIKa

JIuneitnbie muddepeHnraabHbIe
YpaBHEHHUS BBICHIMX HOPSIIKOB C
MOCTOSTHHBIMU K03(ppunmenramMu kak
MOJIEJIN IUHAMUYECKUX CUCTEM
Cuctemsl muddepeHnamTbHbIX

5. YpaBHEHUH KaK MOJENN JUHAMUYECKUX 4 4 10
CHCTEM

JuddepeHnnanbHble ypaBHEHUS Kak
6. MHCTPYMEHT UCCIIEN0BAHUS 6 14 18
MPUKIIQJTHBIX 9)KOHOMUYECKHX 33124

HUroro 24 40 — 53

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUcCUuniuHl

Pa3nea 1. OcHOBHBIC TOHATHS

Hubdepennnanbioe ypaBHEeHHE, OOBIKHOBEHHOE AuddepeHnnansHoe ypaBHEHHE,
ypaBHEHHE B YacCTHBIX MNpou3BOAHBIX. Ilopsaok ypaBHeHus. OOliee M YacTHOE pelIeHHE
0o0bIkHOBeHHOTO AuddepeninansHoro ypaBHeHus. uddepeHnnanbupie ypaBHEHHUST MEPBOTO
NOpsZIKA, Pa3peLIEHHBbIE OTHOCUTENIBHO Npou3BoAHOW. 3anada Komwm g ypaBHeHust 1-ro
MOpSAJKA, pa3pelieHHOr0 OTHOCUTEIBHO TNpPOM3BOAHOM. Teopema CyIIECTBOBaHMS U
€IMHCTBEHHOCTH pemleHuss 3agaun  Komm (6e3 nokaszarenbctBa). OcoOble  pelieHus.
Huddepenunansaple ypaBHEHHs IEPBOTO MOpsiiKa B cUMMeTpUyHO ¢dopme. ['eomeTprueckas
WHTEPIIPETAIMS OCHOBHBIX TOHATHHN: TOJIe HAMpaBlIeHWH, UHTErpalbHbIE KPHUBBIE, OrHOaroIas
CEMENCTBA KPUBBIX.

Pazgen 2. /InddepennuanbHbie ypaBHeHHMSI IEPBOr0 MOPSAKA KakK MOJeJHu
AUHAMMYECKHUX CHCTEM

[lonsTe nUHAMHYECKOW CHCTeMBI. [[MHaMHUUYECKHe CHUCTEMBI B PAa3IUYHBIX OOJACTIX
€CTECTBO3HAHMSI.



MopenupoBaHie IUHAMHYECKHX CHCTEM C MOMOIIBI0 IU(p(epeHIHaTBbHBIX YPaBHEHU M.
VYpaBHEHUA ¢ pazenolUMIcs IepeMeHHbIMA. OTHOPOIHbIE YPABHEHUS. Y PAaBHEHUS B MTOJIHBIX
muddepennmanax. Jlunernsie audQepeHnranbHble ypaBHEHUS MEPBOTO MOPSIKA. Y paBHEHHS
bepnynnu.

Pasnen 3. JluddepenunajbHble YypaBHEHHS] BbICIIMX IOPSAAKOB, J0NMYyCKAIOIIUe
NOHMKEHHE NOPSIAKA

JuddepeHunanbaple  ypaBHEHHs BBICHIMX IOPSAIKOB, pa3pelleHHble OTHOCUTEIbHO
cTapuieil mpou3BoaHou. 3anaua Komm uist ypaBHEHMsI, pa3peIieHHOT0 OTHOCUTEIBHO CTapllueit
npou3BoaHONW. Teopembl CylIecTBOBaHUS M €IUHCTBEHHOCTH perieHus 3anaun Komm (6e3

noKasatenseTsa). Ypasuenus suga Y™ = f(x). Ypasmenus Buma F(X, A A y(“))z 0.
YpaBHeHHs BHIA F(y, y', y",...,y(”))z 0. YpaBHenus Buja F(X, y(k), e y(”)): 0.

Pasnen 4. Jluneiinble aud¢epeHunaIbHble yPABHEHHMSI BBICHIUX MOPSAKOB C
MOCTOSTHHBIMH KO3()(PUILMEHTAMH KAK MO/eJIN JTHHAMUYECKHX CHCTEM

Jluneitnoe nuddepeHnuansHoe ypaBHeHHe. OJHOPOIHBIC IUHEHHBIE YpaBHEHHUS.
Heonnoponnsie nunelinple ypaBHeHus. (CBOWCTBa peHICHUW  JIMHEHWHBIX  ypaBHEHUI.
@yHIaMEHTAJIbHAsI CUCTEMA PEIICHUI JIMHEWHOrO0 OJHOPOJHOTO ypaBHeHHs. Ormnpenenuresb
Bponckoro. Teopema o cTpykType 0OLIEro peleHus: OJHOPOIHOTO U HEOJHOPOAHOIO YPaBHEHHUS.
Perenrie HEOJHOPOIHOTO ypaBHEHUS METOJIOM HEOMpeIeNeHHbIX KOd(D(PUIIMEeHTOB U METOJI0M
BapHallMi TPOU3BOJBHBIX TOCTOSHHBIX. JIMHEHHBIE OMHOpPOAHBIC AU(PEpeHINATHHBIC
YpaBHEHHUS C  TOCTOSHHBIMH  Kod(dduumeHtamu.  XapaKTepUCTUYECKUH  MHOTOUJICH.
HerictButenbHble KOpHU (MpOCThIe, KpaTHbie). KomrmiekcHbie KOpHH (TIPOCTBIE, KpaTHBIE).
JlunHeitHble HEOTHOPOIHBIE YPABHEHUS C TIOCTOSIHHBIMU KO3 UITUECHTAMH.

MonenupoBaHue TUHAMHYECKHX CHCTEM C TOMOINBIO MU(depeHINATBHBIX YPaBHCHUN:
NPUMEHEHHE JIMHEWHBIX Au(depeHlIraIbHblX YpaBHEHHUH K HM3YyYEHUIO CBOOOAHBIX U
BBIHYKJICHHBIX KOJICOaHUH.

Pa3nea 5. Cucrembl nudepeHunaIbLHBIX YPABHEHUIT KAK MOJeIH JMHAMHYECKHX
CHCTEM

Cucrempl  guddepeHunanbHelx  ypaBHeHui. HopmanbHas  ¢opma  cucTeMbl
g depeHManbHbIX ypaBHeHUH. 3agaua Komn s HopMaibHOH cucTeMbl ypaBHeHUN. TeopeMsl
CYILIECTBOBaHMS U €IUMHCTBEHHOCTH pemeHus 3agaun Komm (6e3 nokazarenbcrBa). Pemenue
CHCTEM METOJIOM UCKJIFOUEHHUS U METOJIOM MHTETPUPYEMbIX KOMOUHAIIHHA.

MonenpoBaHue IWHAMUYECKHUX CHUCTEM C IOMOIIBI0 CUCTEM U depeHInaIbHbIX
ypaBHeHui. KuHemarndeckas uHTepnperauus AudQepeHunanbHbIX ypaBHEHUH: MOHSATHE O
(a30BbIX NOPTPETAX TUHAMUYECKHX CUCTEM.

Paznen 6. [duddepeHunanbHbie yYpaBHEHMS KAaK HHCTPYMEHT MCCJIeI0BAHUA
NPHUKJIATHBIX IKOHOMHYECKHX 32/1a4

[IpenenbHbli aHaIM3 B SKOHOMHKE: MpEAENbHBIE M3ACPKKHU, MpelelbHas BBIPYUKa,
npeznensHas npuobuIb. [IpenenbHas CKIOHHOCTh K MOTPEONCHUIO M NpeAeabHas CKIOHHOCTh K
cOepexeHHI0. DIIaCTUYHOCTh (PYHKIMU. DTaCTUYHOCTh M PyHKUHUA crpoca. DyHKIUHU cripoca U
npeioxkeHus. PaBHoBecHas 1ieHa. Mozens OBaHca yCTaHOBJIEHHsI paBHOBECHOM 1IEHBI HA PhIHKE
OJIHOTO TOBapa.

3amaun SKOHOMHUKH, HpUBOAALIMEcs K IU(QepeHIHnaTbHbIM ypaBHEHUSIMH [EPBOTO
nopsaka. Jloructuueckoe ypaBHEHHE HACBIIIEHUS pbIHKA (ypaBHEHHE CHAOXKEHHS).
Jloructuyeckoe YypaBHEHHE poOCTa OOIIECTBEHHOro OylarococTossHus (Mozaenb 30510Taca).
Jlornctrueckoe ypaBHEHHE NMHAMMKH IOKyIarened. Mozenb eCTeCTBEHHOTO pPOCTa BBITYCKA
NPOAYKIMH. AHAIN3 IPOU3BOAUTENBHOCTH TPY/Ia.

3ajayn YKOHOMHUKH, NPUBOAAIINE K JIMHEHHBIM U depeHIanbHbIM ypaBHEHUSIM U
ypaBHeHHi0 bepHyminu. J[MHamMuKa pBIHOYHOW IIeHBI. 3agaya o JBMKeHUU (GoHmoB. Mojenb



uHBecTUpoBaHus Oi3Hepa-llITporna. /luHamuueckass mozaenbs MoHomnosucra. OnHOCEKTOpHAs
MOJIeIb SKOHOMUYecKoro pocra Coioy.

3amaun SKOHOMUKE, IPUBOJIAIINE K cucTeMaM TuddepeHHaTbHBIX YpaBHEHUH. «3a1aua
0 pa3BeI4MKe». 3a/laya BBIPaBHUBAHUS 1ICH 110 YPOBHIO AKTHBA.

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem cs
UCNOJIb306aMb YUEOHO-MEeMOOUYeCKUe MAMepuabl:

1.  Cubupesa A.P., Pacniyreko T.b. MeTonbl HHTETpUpOBaHUS. METOJMYUECKUE YKA3aHUS JUIS
CaMOCTOSTENIbHOU paboThl cTyneHToB. 13, 2-e. — YiubsHosek: Yal'TY, 2005.—40c. -
2017 [OnexTpoHHBIH].

4. IlepeyeHb Y4eOHO-METOAMYECKOI0 o0ecreYeHUsl /ISl CAMOCTOSITeIbHOH PadoThI
00yYaKOIIHUXCS 10 TUCIHIIINHE

CamocrosrenbHas padoTa CTyJICHTOB SBJISETCS 0c000i (opMoOil opraHu3anuu y4eOGHOro
nporecca, MPEACTaBIIOMAs CO0OM  IUIAHMPYEMYO, I[O3HABATEIbHO, OPraHW3allMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTeIbHOCTh CTYJEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIAEMYIO 0€3 TMpsAMOM  IOMOINM  IPEroJaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBIISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U HMMeeT
[ENBI0 3aKpeIyICHHe W YriIyOJIeHne MOJydeHHBIX 3HAHWA M HaBBIKOB, MTOMCK M MPHOOpETeHHE
HOBBIX 3HaHUI, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHU, TOATOTOBKY K MPEICTOALIMM 3aHATUSIM
u sk3aMeny. OHa MpeaycMaTprBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAMCAHUE JOKIAIOB,
BBINOJIHEHNE TBOPYECKUX, MHIMBUIyaJIbHbIX 3aJJaHM B COOTBETCTBUU C y4yeOHOI mporpammon
(TeMaTHYeCKUM IUTAHOM M3Y4YeHHS AMCUUIUIMHBI). Tema aiisi TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoKeHa MpernojaBaTeneM Wik u30paHa caMUM CTYAEHTOM, HO MaTepuall BBICTYIIJICHUS He
JOJKEH  AyOiuMpoBaTh  JIGKIIMOHHBIM — MmaTtepuan. PedeparuBHbli  MaTepuan  CIYXKUT
JIOTIOJTHUTENBHON HH(popManuel s paboThl Ha NpaKTHYECKUX 3aHATHAX. OCHOBHas Lenb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHMM CTYJEHTOB METOJaM CaMOCTOSATEIbHOW paboThI €
y4eOHbIM MaTepuanoM. s MOJHOTHI YCBOGHHS T€M, BBIHECEHHBIX B INPAKTUUECKHE 3aHATHSA,
TpeOyercs pabora ¢ mepBoMCTOYHHKAMH. Kypc mpemycMaTpuBaeT CaMOCTOSTEIbHYIO paldoTy
CTYACHTOB CO CHeluanbHOM JmTepaTypoil. CieayeT OTMETHUTh, YTO caMOCTOsTElIbHas paboTa
CTYZICHTOB pe3yJIbTaTHBHA JIMIIb TOT/a, KOT/Ia OHA BBIMOJHAETCS CHCTEMATUYECKH, ITITAHOMEPHO
U 1IeJICHAIIPaBIEHHO.

3amaHus  UIE  CaMOCTOSITENBHON  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHUHOB W TMOHATUH 1O mpobirematuke Kypca. OHHM HaleIMBalOT Ha
MPAKTHYECKYIO0 pabOTy MO MPUMEHEHUIO M3Y4aeMOro Marepuaiia, HoucK Oubinorpapuieckoro
MaTepHala ¥ 3JIeKTPOHHBIX UCTOUHUKOB MHPOPMALIUHU, MILTIOCTPATUBHBIX MaTEpUAIOB. 3aJaHUs
0 CaMOCTOSITETIbHOH paboTe HaroTcs 10 TeMaM, KOTOpble TPeOYIOT IOTONHUTEILHON
popaboOTKH.

O6muit o0beM caMOCTOATEIbHOW padOThl CTYAEHTOB MO JUCIUIUIMHE BKIIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENIbHYIO paOOTy CTYAEHTOB B TEUEHHE CEMECTpa.

AyImuTOpHas CcaMOCTOSITeNIbHAasE padoTa OCYIIECTBIISIETCS B (OpPME BBITOTHEHHS
NUCbMEHHBIX MPOBEPOYHBIX padOT MO TUCHMIUIMHE. AYIUTOpPHAas CcaMOCTOsITeNlbHass pabora
oOecrnieyeHa 6a30i TECTOBBIX MaTEpHAJIOB O pa3zesiaM AUCHUIIIHHBL.

BaeaynutopHas camocTosTenbHas paboTa OCyIIeCTBIsIeTCs B JOpME MOATOTOBKHU K YCTHBIM
BBICTYIUICHUSIM (JIOKJIaJaM 1o TeMe pedeparta).

IIpumepHoe coaep:kaHne UTOTOBOI KOHTPOJILHOH padoThI
Yacrs 1



1. Jloxaxwure, uro (QyHKIUSA Y = f(x) yaoBieTBopseT nud@PepeHInaIbHOMY YPaBHEHHUIO
F(x,y,y')=0.

2. Onmnpegenute tun audp@epeHnaIbHOr0 YpaBHEHUS MEPBOTO MOPSAKA M PEUIMTE €ro
(ypaBHeHHE C pa3AeSIOUIUMUCS TEPEMEHHBIMU, OAHOpoaHOE IuddepeHnnaIbLHoe
ypaBHEHHE, ypaBHEHHE B MOJHBIX JU(QepeHimanax; JHHeHHOe YpaBHEHUE, YpaBHEHHUE
bepuymmn).

3. Haiigure oOmuii unTerpan ypaBuenus. I[loctpolite unTerpanpubie Kpusble. Haiinute
YaCTHBII UHTErpaj Mo 3aJJaHHOMY HaYaJIbHOMY YCJIOBUIO.

4. Tlo maHHBIM YCIIOBHS 33a4M COCTaBbTe MU (HEepeHInaILHOE YpaBHEHHE U PEIIUTE €ro.
CnenaiiTe pUCyHOK.

5. Haiinute o60mee pemenne auddepeHInanbHOr0  ypaBHEHHS, JIOMYCKAIOMIETO
noHIkeHue mnopsanka. Halourte pemenune 3amaun Komum mo 3agaHHBIM HadallbHBIM
YCIIOBHSIM.

6. MHccnenyiite, ABNsAIOTCS T4 (GYHKIMH JTUHEHHO 3aBUCUMBIMH Ha 00JIaCTH OIPE/ICIICHUS.

Yactp 2

7. Haiimute oOmiee pemieHne JTUHEHHOTO OJHOPOJHOTO MU dEepeHINATEHOTO YpaBHEHUS
BTOPOTO MOPAKA TI0 33JaHHOMY €TI0 YaCTHOMY pernenmio Y, (X).

8. CocraBpTe nHHEHHOe ogHOpoAHOEe nuddepeHIanIbHOe YpaBHEHHE (BO3MOXKHO
MEHBILIETO MOPSAIKA) UIT KOTOPOTO JTAaHHBIE (PYHKIMH SBISIOTCS YACTHBIMU PEIICHUSIMHU.

9. HaiiguTe ob1iee perieHne JMHEWHOTO HEOAHOPOTHOTO A depeHIInaTbHOTO YpaBHEHUS
BTOPOTO MOPSIKA C TOCTOSTHHBIMH KO3 (UIIMEHTAMH 110 3aJaHHOMY YaCTHOMY PELICHHUIO
y,(X) cooTBeTCTBYIOMIETO OIHOPOHOTO YpaBHEHMUS.

10. Haiinute  oOmee  pemieHWe  JIMHEWHOrO  OJHOPOJHOTO /  HEOJHOPOIHOTO
Qg QepeHIHaTbHOTO YpaBHEHHS ¢ IOCTOSHHBIMU K03 puimenramu.

11. Haiigute pemenue 3amauu Komm nns nuneitHoro auddepeHnnaibHoro ypaBHEHUs C
MOCTOSTHHBIMU K03 punmenramu.

12. Haiigute obuiee / yacTHOE pelieHre cucTeMbl qud hepeHInalbHbIX ypaBHEHUH.

Yacrs 3

13. HaiimuTe Ha CKOJBKO TPOLEHTOB HYKHO YBEIHMYUTh HOPMY HWHBECTHUIMH, YTOOBI
NPOMEKYTOK BPEMEHH, HEOOXOAMMBIH /s yBelHueHUs] o0beMa MPOAYKIMHU B K pas,
YMEHBIINJICS Ha @ IPOIIEHTOB?

14. Haiinute QyHKIMIO cIIpoca MO 3alaHHOM 3JJaCTUYHOCTH CHPOCa.

15. HaiiguTe 3aBUCUMOCTh paBHOBECHOM LIEHBI TOBApa OT BPEMEHU MO 3aJaHHBIM (YHKIIHSIM
crpoca 1 MpeIoKeHHUs.

16. Haiimute QyHKIHMIO W3MEHEHHs YHCICHHOCTH TOMYJSIMHA MO 33JaHHOMY YPaBHEHUIO
CHabJICeHUs.

17. Haitngute BbIpakeHHE O0BbEMa pPeaIM30BAHHON MPOJIYKIIMA OT BPEMEHM MO 3aJaHHOU
KpHBOH cIIpoca.

18. 3ammucarp cucremy audQepeHIHaNbHBIX YpPaBHEHWH, COOTBETCTBYIOIIYIO 3ajade

BbIpaBHUBAHUS ICH I10 YPOBHIO aKTHUBA.

IIpumepHbIii nepedyeHb TeM pedepaToB
1.
2.
3.

ok~

Cewmbs bepnymiu u quddepeHnnanbHble ypaBHEHUS.

Pemenue nuddepeHnnanbHbIX YpaBHEHHH TPU TOMOIIH PSIOB.

KpuBble, cBsfi3aHHbIE C JBMKEHHEM TOUYKM WM Tejla Ha IUIOCKOCTH/B IPOCTPAaHCTBE
(9KCTIOHEeHIMalIbHAs KpuBas, napadosa Heins, nienHas IuHUS, TPAKTpHUCa).
[TpubnmxeHHble MeTOABI peteHust TuddepeHIaTbHbIX YpaBHEHUH.

[Ipumenenne Teopembl banaxa o0 CXKHUMawoIEeM OTOOpaXEHHHM K  PEIICHUI0
g depeHINaTbHBIX YPAaBHEHUM U UX CUCTEM.

Juddepennunanbable ypaBHEHHS KaK CPEJICTBO U3YyUEHHsI KOJIeOaTeIbHBIX SBICHUM.



7. Tpunoxenuss nuddepeHMANBHBIX YpaBHEHHI B 3ajjadyax €CTECTBO3HAHMS (3a1ada o
KpPUBOM HAWCKOPEHIIEro CIycka, 3agada O IPOBUCAHWM LIEMHON JIMHUH, MOJEIb
BonbTeppa «XHUITHUK-KEPTBAY).

8. Jluneitnble nudepeHuanbHbIe ONepaTopbl U UX MPUTIOKEHUS.

9. JluckpeTHbIE M HETIPEPHIBHBIC JHHAMHYECKHE MOJICITH.

10. ABtokonebaHus.

11. PerynspHble aTTPaKTOPBI.

12.  VYcroituuBble 1 HEYCTONYHMBBIE AUHAMUYECKHE CUCTEMBI.
13. HenuneiiHble AMHAMUYECKON CHCTEMBI.

14, JleTepMHHUPOBAHHBIN Xa0C.

15. BeposTHOCTHBIE CBOMCTBA AMHAMUYECKON CHUCTEMBI.

16. CrtpaHHBIC aTTPAKTOPHI.

17. budypkanum TMHAMUYECKHX CHCTEM.

18. <« Kectkue» u «msarkue» oudypkanun. Karactpodsr.

5. IlpuMepHble OlleHOYHbIe MaTepUaabl /s TPOBedeHHs TeKYyIIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAlUHM 00y4YaIOIIMXCH M0 IMCHHUILIHHE

Opranu3anus v NpoBeJieHNe aTTeCTAlMU CTy/AeHTa

®I'OC BO B coorBercTBUM ¢ mnpuHLMNamMu bBonoHCkoro mpouecca OpHUEHTHPOBAaHbI
PEUMYIIECTBEHHO HE Ha COOOIIEHNE 00yJaronIeMycsi KOMIUIEKCAa TEOPETUYECKUX 3HAHUH, HO Ha
BbIpabOTKy y OakajlaBpa KOMIETEHIMI — TMHAMUYECKOro Habopa 3HaHUM, YMEHUH, HaBbIKOB U
JMYHOCTHBIX Ka4eCTB, KOTOPbIE MTO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEATN30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO HCIIONB3YIOTCS KaK TpaIUIMOHHbBIE, TaK U
MHHOBAI[MOHHBIE THIbI, BUJIBl U (GOpMBI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIuLOHHbIE
CPEICTBAa COBEPLICHCTBYIOTCS B pYCJ€ KOMIIETEHTHOCTHOTO IIOJIXOJa, a HWHHOBAaLMOHHbIE
CPEJCTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOTO MPUMEHEHMSI B POCCUHCKON By30BCKOM ITPaKTHUKE.

Llenps nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHHUS OOPa30BaTEIbHOW MPOTPAMMBbI
JUCLUIUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTOoUHAs1 aTTEeCTAMSA OCYLIECTBIIIETCSA B KOHIIE CEMECTPA U 3aBEPILAET U3yueHUE
JUCLUIUIMHBL, IOMOTAeT OLEHUTh KPYIHbIE COBOKYIMHOCTH 3HaHUM M yMeHu#, popMupoBaHue
ONPEAECICHHBIX KOMIIETCHIIUMN.

OuLeHOYHBIMM ~ CpEACTBAMHM  TEKYIIEro  OLIEHMBAHMS  SBJSIIOTCA:  MaTepuallbl
CaMOCTOSITENIbHBIX paboT, UTOroBOW KOHTPOJIbHOHM pabothl / pedepara. KoHTposnb ycBoeHHs
MaTepuaia BeIeTCsl peryJIipHO B TEUEHUE BCETO CEMECTPa Ha MPAKTUUYECKUX 3aHATHUSX.

Ne CPEJACTBA OLIEHUBAHWNS,
n/n UCHOJb3yeMblIe JJIS TEKYIIErO O0pa3oBarenbHble
OILICHUBAHMSI [TOKa3aTes pe3yIbTaThI JUCIUATUTHHBI
(dhopMHpOBaHKS KOMIIETEHIIMU
1. OueHo4YHbIE CpeAcTBA OP-1. 3nHaer mMeToNBI KPUTHUYECKOTO aHAIM3a U
A TeKylleil aTTecTanuu CHHTe3a MH(pOpMAIHH.
OP-2. YMeeT ocylecTBIsATh MOUCK U aHAJINA3
OC-1 CamocrosrenbHas pabora MCTOYHHUKOB MH(POPMALIUH C TOUKHU 3PEHUS
OC-2 CamocrosTenbHas padora BPEMEHHBIX U MIPOCTPAHCTBEHHBIX YCIIOBHM HX
OC-3 CamocrosrenbHas pabora BO3HUKHOBEHUSL.
OC-4 CamocrosTenbHas paboTa OP-3. Brnazneer HaBbIkaMu pedieKCHH 110 TIOBOY
OC-5 CamocrosrenbHas pabora COOCTBEHHOM M YYKOHM  MBICIUTEIBHON
OC-6 CamocrosTenbHas padboTa nesrensHocTH.OP-4.  3HaeT pomb W MecTo
OC-7 CamocrosTenbHas pabora




OC-8 UroroBast KOHTpOJIbHAS
pabota / pedepat

OueHo4YHbIE CpecTBA
JJIS1 IPOMEKYTOYHOM
aTrecTaluy

0OC-9 Dk3ameH B popMe YCTHOTO
co0ecenoBaHus

MaTeMaTUKU U €€ HCTOpUM B OOIIeH KapTHUHE
HAYYHOT'O 3HAHUS,

OP-5. 3HaeT CTpyKTYypy, COCTaB U JUIAKTUYECKUE
eIMHUIBI  COJIEpXKaHMs  IIKOJBHOTO  Kypca
MaTeMaTHUKU.

OP-6. 3Haer OCHOBHBIE MPUEMBI U METOJIbI
pemieHuss mpobieM M 3amad B 00OJacTu
MaTeMaTHKH.

OP-7. Ymeer OCyHIIECTBISATh OTOOp Yy4eOHOTO
COZIEpXaHUsl JUIsl €r0 peaIn3allii B pa3iIMuYHbIX
dbopmax  OOy4eHHMS B  COOTBETCTBHH C
COBPEMEHHBIMHU TPEOOBAHUSIMH K 00pa30BaHHIO.
OP-8. YMmeer ocylecTBISATh ApryMEHTHPOBAHHBIIA
BBIOOp HamOoyee I1eIeCO00pa3HbIX METOJIOB,
cpenctB u  GopM  OpraHM3ald  y4eOHOro
npolecca, B COOTBETCTBUU C JIMJIAKTUYECKUMU
3a71a4aMy ¥ YCIOBUSMH OpPTraHU3allnu.

OP-9. Bnaneer peiicTBUEM IPOEKTUPOBAHUS
pazUHBIX (HOpM yIEOHBIX 3aHSITHIA,

OP-10. Brmageer  HaBBIKOM — TIPUMEHEHMS
Pa3NIMYHBIX METOJIOB, MPHEMOB M TEXHOJIOTHH B
00y4eHUr MaTeMaTuKe

OP-11. 3Haer XapaKTEpUCTUKY JIMYHOCTHBIX,
NpPEIMETHBIX U METanpeIMETHBIX Pe3yJIbTaToOB B
KOHTEKCTE O0YUEHHUSI MaTEMATHKE;

OP-12. 3HaeT 0cOOEHHOCTH UHTETPAIMU YYEOHBIX
IPEIMETOB JJIsl OpraHU3aly Pa3HbIX CIIOCOOOB
y4eOHOM JesSTeIbHOCTH.

OP-13. 3HaeT BO3MOXHOCTH COLIMOKYJIBTYPHOI
cpeabl M CIOCOOBI €€ HCMONb30BaHUS IS
pelieHns 00pa3oBaTENbHbIX 3a/1a4.

OP-14 VYwmeer oneHuBaTh 00pa3oBaTENbHbBIE
pe3ynbTathl: (OpMUpPYEMBIE B IIPETIOAABAEMOM
npeaMeTe MpEeAMETHbIE U MeTamnpeaMETHbBIE
KOMITETEHITMM, a TaKXe  OCYIICCTBISATH
(COBMECTHO C TICHXOJIOTOM) MOHUTOPUHT
JUYHOCTHBIX XapaKTePUCTHK.

OP-15 Ymeer opranu3oBbIBaTh y4eOHBIH mporece
c HCTIONIb30BaHUEM BO3MOKHOCTEH
00pa3oBaTeNbHOM Cpelibl AT pa3BUTHS UHTEpeca
K NIpeIMEeTy B paMKax YpOYHOM M BHEYPOYHOU
JeATETTbHOCTH.

OP-16. Biageer HaBbIKaMHM OpraHu3alid U
MPOBEACHHUS  3aHATHA C  UCIOJIH30BaHUEM
BO3MOXKHOCTEH 00pa3oBaTeNbHOM Cpenbl  JUIA
JOCTH)KEHHs 00pa3oBaTeNbHBIX PE3YNIbTATOB U
o0ecrieueH s KauecTBa Y4eOHO-BOCTIUTATEIIEHOTO
IIpoLIECCa CPEICTBAMH MATEMATHKH.

OP-16. Bmanmeer cnocobamu pa3BUTUS Y
oOydaromuxcsi MO3HABATEIbHON aKTHUBHOCTH,
CaMOCTOSITENIbHOCTH, WHUITUATHBHI,
TBOPUYECKUX CIOCOOHOCTEH, crocobamu




(GbopMHpOBaHHA W peIN3alud  [POrpaMm
Pa3BUTHS YHUBEPCAIbHBIX YUEOHBIX JACHCTBUM,
o0pa3lloB ¥ LIEHHOCTEH  COLMAJIBHOIO
IIOBEJICHUS.

Mamepuanwi, ucnovzyemole 011 MEeKyuie20 KOHMPOAA yCneeaemocmu
o0yuaruwuxca no OucyunIuHne

OmnmncaHue OICHOYHBIX CpEACTB U HCO6XO,Z[I/IMOFO O60py,HOBaHI/I$I (I[CMOHCTpaI_[I/IOHHOFO

MaTepI/IaJIa), a TaK XC Impoucaypbl U KPUTCPpHUHU OLCHUBAHUA HWHIAUKATOPOB JOCTUKCHUA
KOMl'IeTeHI_II/Iﬁ Ha pa3/IMYHbIX 9TallaX UuX (bOpMI/IpOBaHI/Iﬂ B IIpOLECCE OCBOCHUA O6p&30BaTeHBHOI\/'I
ImporpaMMmal IpCACTABJICHLI B CDOHIIG OICHOYHBIX CPCACTB AJId TCKYIHICTO KOHTPOJIA YCIICBACMOCTH
u HpOMeHCYTOqHOﬁ aTTeCTanuu 110 JUCIUIIIINHC <(I[I/IH3MI/I‘ICCKI/I6 CHUCTCMbI B OKOHOMUMKCE».

Mamepuansi, ucnoas3yemole 01 RPOMENHCYMOUHO20 KOHMPOIA YCRE8AeMOCHU
odyuarowuxca no OucyuniuHe

OC-9 Dk3ameH B popMe YCTHOTO codeceT0BaAHUS

IIporpamma 3x3amena

Pa3zgen 1. OcHOBHBIC MOHATHSA

1

OcHoBHBIE TOHATUSA Teopun uddepeHInaTbHbIX ypaBHeHHH (auddepeHnuaibHoe
ypaBHEHHE, OOBIKHOBEHHOE U (EepeHIIaTbHOEe YpaBHEHHWE, YpaBHEHHE B YaCTHBIX
NPOM3BOJIHBIX; TOPSIOK AU(QPEpEHIINATBHOTO YpaBHEHUS; pelieHHe TuQQepeHIInaTIbHOTO
ypaBHEHUs, 001Iee U YaCTHOE pelieHrne TudepeHInaibHOr0 ypaBHEHUs, 0C000€ pelieHne
T depeHMaIbHOr0 ypaBHEHUs; OOLMH M 4YacTHBIM MHTerpan JudQepeHnaIbHOro
ypaBHEHHSI; UHTETpaJIbHast KPUBAsi, MOJIEe HAITPABIICHHIA).

HauanbHoe ycnoBue muddepeHunanbHoro ypaBHeHus. 3agada  Komm. Teopema o
CYIIECTBOBAHHMH U €IMHCTBEHHOCTH pemeHus auddepernuansaoro ypasnenns y' = f(X,y),

YAOBJICTBOPAOLICTO 3aIdHHOMY HAYaJIbHOMY YCJIIOBHUIO.

Paznen 2. ludgdepennnanbHbie ypaBHEHHS NEPBOro NOpPsiAKa

3
4

©O© 00 N O o1

[TonsiTe nuHamuueckoi cucreMbl. Kiaccuduxanyss TMnHaMUYECKUX CUCTEM.

Otamnbel TMOCTPOEHUS MAaTeMaTUYeCKOW MOJAENM JAWHAMHUYECKOM CHCTEMBl Ha OCHOBE
T depeHIIMaTBEHOTO YPaBHEHHUS.

YpaBHEHUs C pa3IeICHHBIMU [IEPEMEHHBIMH.

VYpaBHEHHUS C pa3IEIAOMAMUCS IEPEMEHHBIMH.

OnHoponHbIe GYHKIIUU U OJTHOPOJIHBIE YPABHEHUS.

VYpaBHeHus B MONHBIX JuddepeHnmanax.

JIunelinble ypaBHeHHs. MeTo/ Bapyalii IIPOU3BOJIBHON ITOCTOSHHOM.

10 Jluneitable ypaBHeHHs. MeTon bepHysum.
11 VpaBuenus bepnymim.

Paznen 3. ludgdepenunanbHble ypaBHEHHs BBICIIMX NMOPSIAKOB
12 O6uwmii Bun muddepeHmansHoro ypaBHeHus N-ro mopsiaka. OOiee W 4acTHOE pernieHue

TuQepeHIMaIbHOr0 YpaBHEHUS N-TO MOPsIKa.

13 Teopema 0 CyIIECTBOBAaHHH W €IUHCTBEHHOCTH peHIeHUs TU(PGEpEeHIINATFHOTO YPaBHEHHS

y(”) =f (X, A y("’l)), YIIOBJIETBOPSIIOIIETO 3a/1aHHBIM HAYaJIbHBIM YCIIOBHSIM.



14 Tuddepenunanbupie ypaBHEHHUS, TOMYCKAIOIINE TOHMKEHUE TTOPSIKA! y(”) = f(X).

15 Tuddepenunanbupie ypaBHEHHUS, TOMYCKAIOIINE TOHMKEHUE TTOPSJIKA! F(y(”‘l), y(")) =0.

16 Muddepenunanbupie ypaBHEHHUS, TOMYCKAIOIINE TOHMKEHUE TTOPSIKA! F(y(“‘z), y(”)): 0.

17 Muddepenunanbusie ypaBHEHHS, JIOITYCKAOIINE MTOHKCHHE HOpSIIKA:
Flx,y®,y®  y™)=0.

18 Jluddepennumanbabie ypaBHEHUS, JIOTTyCKaIOIIne MOHWKCHUE MOpsIIKA:
F(x, AR AT y(”))z 0.

Pasnea 4. JIuneitnbie nuddepeHnuaibubie ypaBHEeHUs

19 Jluneitapie nuddepeHnraibHbie YpaBHeHUS N-TO Mopsiaka. TeopeMa O CYIIECTBOBAHHH H
€MHCTBEHHOCTH pPeIICHUs JUHEHHOro AU depeHnaibHOro ypaBHEeHUs N-T0 MOpsIKa.

20 Jluneitnbie oqHOpOAHBIC MU hepeHIMaTbHBIC ypaBHEHUS 2-T0 Topsiaka. CBOMCTBA pelIeHUH.
JluneitHasg He3aBHUCUMOCTH peunieHuid. DyHaaMeHTanbHas cucrema pemeHui. CTpykTypa
00111eT0 penieHusl.

21 Jluneitnblie oqHOpOoAHBIE TuddepeHInanbHbIe ypaBHeHus N-ro nopsiaka. CBoiicTBa pelieHui.
Jluneiinas wHe3aBuCMMOCThH pemieHuid. DyHnamenrtanpHas cuctema pemeHuid. CTpykTypa
0011ero penieHusl.

22 JluneiiHble HeomHOponHBbIE nu(GdepeHuanbHble ypaBHeHUsT N-Tro mopsaka. CTpykrypa
oOuiero pernrenus. MeTo Bapualuy IPOU3BOIbHBIX MOCTOSHHBIX.

23 JluneiiHBIE OOHOPOAHBIC IH(QepeHInaTbHbIe YpaBHEHHUS 2-TO TMOPSAIKAa C MOCTOSHHBIMU
koadumenTamu. Xapakrepuctuieckoe ypaBHenue. CTpykTypa oOIIero pelieHus.

24 JluneiiHBIE OOHOPOAHBIC IH(QepeHInaTbHbIe YpaBHEHUS N-TO TMOPSAIKAa C MOCTOSHHBIMU
koaduimenTamu. Xapakrepuctuieckoe ypaBHenue. CTpykTypa oOIIero pelieHus.

25 JluneiiHble HEOqHOPOAHBIE U (EepeHInAIbHBIC YPaBHEHHS N-TO MOPSAIKA C MOCTOSHHBIMU
koadurmentamu. MeTox mogdopa 4acTHOTO PEIICHHMS.

26 MopaenupoBaHue cBOOOIHBIX KOJeOaHMH ¢ TOMOIIBbIO MU (HEepEeHITHATEHBIX YPAaBHEHHIA.

27 MopenupoBaHHe BBIHYXJICHHBIX KOJI€OaHUH C MOMOILBIO AU(PepeHInaTbHbIX YpaBHEHUH.

28 Pe3onanc.

Pa3nes 5. Cucrembl nuddepeHnnanbHbIX ypaBHeHUI

29 Cucremsl nu¢depeHunanbHblx ypaBHeHu. HopmanbsHas gpopma cuctemsl.
30 Cucrembl THHEHHBIX YPaBHEHHIA.

31 MeToj UCKITIOYEHUSI HEU3BECTHBIX.

32 MeToa HHTETPUPYEMBIX KOMOMHAILINH.

33 KunemaTunueckas uHTeprperanus 1uddepeHaabHbIX YPaBHEHUH.

34 Tlonsitre o (a30BBIX MOPTPETaX JMHAMHUYECKUX CHCTEM.

Pa3nen 6. ludppepennuaibubie ypaBHEHUsS] KAK HHCTPYMEHT MCCJI€I0BAHUSA MPUKJIATHBIX

IKOHOMHUYECKHX 32124

35 IlpenenbHbIA aHanW3 B OSKOHOMHUKE: TpENENbHBIE W3ACPKKH, TpeNeibHas BBIPYUKa,
npenenbHas mpuobLTb. [IpeaensHas CKIOHHOCTD K TOTPEOISHUIO U TIpeIeNibHAst CKIIOHHOCTh K
COEPEIKECHHUIO.

36 DmacTHyHOCTH (YHKIIUU. DIACTUYHOCTH M (PYHKIIUS CIpoca.

37 ®dynknuu crnpoca W MpeIoKkeHUs. PaBHOBecHas 1ieHa. Mojenb DBaHCAa YCTaHOBIICHUS
PaBHOBECHOM 1I€HbI Ha PIHKE OJHOTO TOBApa.

38 3amaun SKOHOMUKH, IPUBOASIIHECST K MU GEpEeHITNATFHBIM YPAaBHEHUSIMH TTEPBOTO TIOPSIIKA.
Jloructuueckoe ypaBHEHHE.

39 3amauM SKOHOMHUKH, TNPHUBOMASAIINE K JUHEHHBIM auddepeHnanpbHbIM YpaBHCHHSIM U
ypaBHeHUIO bepHyiu.

40 3anmaun YKOHOMHUKE, TPUBOAAIINE K cUucTeMaM Iu((HepeHITNaTbHBIX YpaBHEHHH.



B koHIIe n3ydeHus JUCIHUILTAHBI TOABOJISTCSI UTOTH PAOOTHI CTYJICHTOB Ha JICKITHOHHBIX U
MPAKTUYECKUX 3aHATHUSAX IyTEM CYMMHUPOBaHUs 0aJIOB, HAOpAaHHBIX B TEUEHUE CEMECTpA.

Kpurepun oueHuBaHusi 3HAHUI 00y4AIOIIUXCA M0 JUCHUILIIHHE

Dopmuposanue 6a1bHO-PEUMUH20801 OYeHKU pabombl 00yUaAWUXCs

Pabora
ITocemenune
[Tocemenue Ha Hrorosas cymma
. MIPAKTUIECKHIX OK3aMeH
JeKIUHI . MPAKTUIECKHIX 0amioB
3aHATUN
3aHATUAX
1x12=12 1x20=20 272 96 400
Kpumepuu oyenusanus pabomol 0b6yuaowe2ocs no umo2am cemecmpa

PesyabTar Banasi (3 3E)
«OTJIMYHOY 361-400 6amnoB
«XOPOIIOY 281-360 6amtoB
«yIIOBJIETBOPUTEIHHOY» 201-280 6annos
«HEYJIOBIIETBOPUTEIHHO) 0-200 6amnoB

6. MeToanueckne yKazaHus 1Jis1 00y4alOUIMXCs M0 OCBOCHMIO AU CHHUILIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT oOyJaromuxcsi TMOCEIICHUs JIEKIUM, aKTUBHOMN
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHSI BCEX YUEOHBIX 3aJlaHUM MpernojaBaTelid,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIUH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBHOM paboThl 00ydaroluxcs,
TpeOyroIasi HABBIKOB U YMEHUS KPaTKO, CXeMaTHUYHO, TIOCJIEI0BAaTENIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOXKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYTUPOBKHU. B KOHIIE JIeKIIMHU MTpernoiaBaTenb
OCTaBJISIET BpeMs (5 MUHYT) JIJisi TOTO, 4TOOBI OOydYaroIIMecss WMENTHW BO3MOXXHOCTH 3aJ1aTh
YTOYHSIONIME BOMPOCHI IO HM3y4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOro KOJIMYEeCTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YNAETCS OCBETUTh B IIOJIHOM O0OBEME, MO3TOMY
IIPENoJaBarenb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCHT HA CaMOCTOSITEJIBHYIO
paboTy CTYAEHTOB, pEKOMEHAYS Ty WU UHYIO JIuTeparypy. Kpome 3toro, Juist JIydiiero ocCBO€HHs
Marepuaia M CHCTeMaTHU3allMd 3HAHUM IO AMCLMIUIMHE, HEOOXOIMMO IOCTOSHHO pa3doupath
MaTepHabl JIEKLIUH 110 KOHCIIEKTaM U y4eOHbIM 1nocoousM. B ciydae Heo6xonumocT odpararbes
K TPEeTo/IaBaTellio 3a KOHCYJIbTalueH.

IMoaroroBka Kk NpakTHYeCKUM 3aHATHAM.

[Tpyu moAroTOBKE K MPAKTUYECKHM 3aHATUSAM CTYICHT JOJDKEH H3YYUTh TEOPETHUYECKHUM
MaTepHaj 1o TeMe 3aHsATHs (UCIOJb30BATh KOHCHEKT JIEKIMH, U3yYUTh OCHOBHYIO JIUTEpPaTypy,
03HAKOMUTbHCS C JOMOJIHUTEILHON JIUTEPATypOH, IPHU HEOOXOTMMOCTH JTOTIOTHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHeHwuii,
BO3HUKAIOIIMX MPU OCBOEGHUM TEOPETUUECKOr0 MaTepHaja, CTYIEHTY ClelyeT oOpalarbes 3a
KOHCyNbTallMel K mpenojaBaremo. Vs Ha KOHCYNbTalMi0, HEOOXOJMMO XOpOIIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B nauane npakTHueckoro 3aHATHS MpenoaBareib 3HaKOMUT CTYJIEHTOB C TEMOM, Orjaniaer
IUIaH TPOBE/ICHMS 3aHATHA, BBIAET 33/1aHUs. B TeueHne OTBEIEHHOro BPEMEHM Ha BBIIOJIHEHHE
paloOThI CTYIEHT MOXET OOpaTUTHCS K MPENOAaBaTeNo 3a KOHCYIbTallMell Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS ITPUEM BBITIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHE CO CTYICHTOM.



P C3YyJIbTAThl BBIIIOJIHCHUS MTPAKTUYCCKUX 3,Z[aHPII>'I OLICHUBAIOTCs B 6aJ1nax, B COOTBETCTBHHU C

OaJITbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Il1aHbl IPAKTHYECKUX 3AHATHI

3anamue 1-2. Ocnosnvie nowsamus meopuu OLY
Marepuain /111 OCBOCHUS

1
2

o o1k Ww

O6miee u yacTHOE penieHne 0OBIKHOBEHHOTO TU(PGEpPeHITHATBHOTO YPaBHEHHUS.
Huddepenunanbaple  ypaBHEHHS MEPBOTO IOPSAIKA, Pa3pEUICHHBIE OTHOCHUTEIBHO
MPOU3BOIHOM.

3anaua Ko asist ypaBHeHUs 1-ro MOpsiiKa, pa3peuieHHOT0 OTHOCUTEIBHO MTPOU3BOIHOM.
Oco0blie pelieHns ypaBHEHUS.

Juddepennunanbabie ypaBHEHHS IEPBOTO MOPSIKa B CHMMETPUYHOM (popme.
I'eomeTpuueckas UHTEpIpPETAIMs OCHOBHBIX MOHSATHUI: [10JIE€ HAIIPaBJICHUN, HHTETPaIbHbIC
KpHUBBIE, OTH0ArOIasi CEeMEHCTBA KPUBBIX.

3ausmue 3-5. Jlughghepenyuanvuvie ypasnenus nepgoeo nopsaoka
Marepwuan Juisi OCBOSHUS

Ok~ wN -

©O© o0 ~NO»

VYpaBHEHUs C pa3aeisAOIMMUC IEPEMEHHBIMM.

OnHopoaHbIe ypaBHEHUSI.

YpaBHEeHHS B MOTHBIX TUddepeHIranax.

WuTerpupytonmii MHOXUTENb AU HEpEeHIINaTbHOTO YPaBHEHUS.

Jluneitapie muddepeHMaTbHBIC ypaBHEHUS TIEPBOTO TOPSAIKA: METOJ BapUaIluu
MIPOU3BOJILHOM MOCTOSHHOM; MeTo bepHyuim; cTpykTypa 00111ero peueHus.

VYpaBHeHus beprysmm.

3anaun, mpuBosIKe K TuddepeHIaTbHbIM YPaBHEHUSIM.

ITonsaTre TMHAMHYECKOM CHCTEMBEI.

JIMHAMHUYECKHE CUCTEMBI B DKOHOMHKE.

10 MopennpoBaHre TMHAMHYECKUX CHCTEM C ITOMOIIBIO T QepeHIINaTbHBIX YPaBHEHUH.
3anamue 6-7. [Jupppepenyuanvhvie ypasHenus 8vicuiux nOopsaokos, 0ONyCKarowue NOHUNMCEHUe
nopsoka
Marepuan Juist OCBOEHUS

1

o OB~ WD

JudpdepeHnnanbHble ypaBHEHUS BBICHIMX MOPSAIKOB, pa3pelIeHHbIE OTHOCUTEIBHO
cTaplIel IPOU3BOJHOMN.
3anaua Komm 1 ypaBHEHMsI, pPa3peIieHHOIO0 OTHOCUTENIBHO CTapIlIel IPOU3BOJHOM.

Vpasuenns puna y" = f(x).
VYpaBHeHUs BUIA F(X, vy, y(”)): 0.
VYpaBHeHus Buaa F(y, Y, y”,...,y(“)) =0.
VpaBHeHHUs BUIa F(X, y(k), e y(”))z 0.

3ansmue 8-9. Jlunetinvie ougppepenyuanvrvle ypasuenus blCulux nopsioKkos
Matepuan 115 OCBOCHHS

1

2
3
4

o o1

Jluneiinoe nuddepeHnnanbsHoe ypaBHEHHUE.

OpnHOpOHBIE U HEOJHOPOIHBIE TUHENHBIE YPABHEHUS.

CBoliCTBa pEIICHNN JTUHENHBIX YPABHEHUM.

DyHIaMeHTaIbHAA ~ CHCTEMA  PEIICHWH  JIMHEWHOrO  OJHOPOAHOTO  YpaBHEHMS.
Onpenenurens BpoHckoro.

CtpyKTypa 00IIero peueHust OJHOPOIHOTO W HEOJHOPOIHOTO YPaBHEHUS.

Pemtenne HEOAHOPOAHOTO YPAaBHEHUS METOAOM HEOIpPENEeNeHHBIX KO03()(UIUEHTOB M
METOJIOM BapHaliy MPOU3BOJIbHBIX TOCTOSHHBIX.



3anamue 10-11. Jluneiinvie oughepenyuanvrvle ypagueHus blCUUX NOPAOKOE € NOCMOAHHBIMU
Ko3ghpuyuenmamu
Marepuain /111 OCBOCHUS
1 Jluneitaple  omHOpomHble MU (dEepeHINATbLHBIE  ypaBHEHUS C  MMOCTOSHHBIMHU
koa(urmeHTamu.

XapakTepuCcTUUYECKU MHOTOUJIEH.

JeiicTBuTenbHbIe KOPHU (IIPOCTHIE, KPATHBIE).
KomrmuiekcHbie KOpHH (IPOCTHIE, KPATHBIE).

g~ N

JluHeliHbIe HEOAHOPOIHBIE YPABHEHUS C MOCTOSIHHBIMH KOA(PPHUIIMEHTAMH.

3ausmue 12-13. Cucmemwl oughghepenyuanvuvix ypasHenuii Kak Mooeau OUHAMUYECKUX CUCTEM.
Marepwuan Juisi OCBOSHUS

1 Cucremsl muddepeHIaTbHBIX YPaBHEHUH.

2 HopwmanbsHas dopma cucteMbl 1uddhepeHIInaiIbHbIX YPaBHCHHUH.

3 3anmava Komm 115t HOpManbHOM CUCTEMBI YPaBHEHHIA.

4 PemieHHEe CHCTEM METOJIOM HUCKIFOUYCHUSI.

5 Peuienue cucreM METOOM UHTEIPUPYEMBIX KOMOMHALIUH.

3anamue 14-15. [IpedenvHulli ananus ¢ 5KOHOMUKE.
Marepwuan Juisi OCBOSHUS
1 [IlpenenvHBIA aHAIM3 B JKOHOMHKE: IpEACIbHBIC H3JICPKKH, TpPEICIIbHAs BBIPYUKA,
npezenbHas PUObLTb.
[IpenenpHast CKIIOHHOCTD K OTPEOJICHUIO U MTPEIeIbHAs CKIIOHHOCTh K COEPEKEHUIO.
DnacTUYHOCTh (PYHKIUU.
DnacTUYHOCTh U PYHKIUS CHpoca.
OyHKIUY cripoca U IPETIOKEHHS.
PaBHOBecHas 1ieHa.
Monens DBaHCa YCTaHOBIIEHHUSI PABHOBECHOM 1I€HBI Ha PHIHKE OJIHOTO TOBAapa.

~NOoO O WN

3ausamue 16. Jlocucmuueckoe ypasHenue.

Marepuan s OCBOCHUS
1 Jloructuueckoe ypaBHEHHE HAChIILIEHHs phIHKA (YpaBHEHUE CHAOKEHUS).
2 Jloructudeckoe ypaBHEHHE POCTa OOMIECTBEHHOTO 01arococTosiHus (MOeNb 30J10Taca).
3 Jlorucrtuyeckoe ypaBHEHHE JUHAMUKU MOKYyTaTENEH.

3auamue 17-18. Moodenuposanue OuHaMUuyecKux cucmem 6 OIKOHOMUKE C NOMOUBIO
ougpepenyuanbHvix ypasueHuli nepeoco nopsoKa.
Martepuan sl OCBOCHHS
1 Mopuens eCTeCTBEHHOTO POCTA BBITYCKA MPOTYKITUH.
AHanu3 Ipou3BOAUTEIHLHOCTH TPY/Ia.
JlnHamuKa pbIHOYHOH IIEHBI.
3amava o IBMKEHUHU (HOHJIOB.
Monens naBecTrpoBanus JitzHepa-llTpoTna.
JlnHamudeckass MOJielIb MOHOTIONHUCTA.
OaHOCEKTOpHAS MOJIEeTh IKOHOMUYecKoro pocta Coloy.

~NOoO Ok~ WN

3anamue 19. Moodenuposanue OUHAMUYECKUX CUCMEM 6 IKOHOMUKE C HOMOWDbIO CUCTEM
oughghepenyuanvuvix ypasHenuil.

1 «3amaua o pa3BegUuKe».

2 3ajgava BhIpaBHUBAHUS IICH [0 YPOBHIO aKTHBA.

3anamue 20. Umozoeas konmponvhas paboma.



7. IlepeyeHb OCHOBHOW M JONMOJHUTEJbHON yueOHOUH JuTepaTypbl, UHTEpHET-pecypcoB,
He00XO0AUMBIX /IJISl OCBOCHUSI JUCIUNJIMHBI

OcHoBHas1 JInTepaTypa

AcramoBa, W.B. [Ilpaktukym 1o kypcy «Jluddepennuanbable  ypaBHSHH
[DnexTpoHHBIN pecypc]: yueOHoe mocobue / M.B. AcramoBa, B.A. Hukumkua. — M. :
EBpasuiickuii OTKPBITHIN UHCTUTYT, 2011. — 96 c. URL:
//biblioclub.ru/index.php?page=book&id=90289

Bricmrast matemaruka aiist skoHoMucToB : yuebnuk / H. III. Kpemep, b. A. Ilytko, U. M.
Tpummn, M. H. @puaman ; pen. H. L. Kpemep. — 3-e u3n. — Mocksa : IOuuTtu-Jlana,
2017. — 482 c. : rpad. — (3osoToi HOHI POCCUICKUX yUeOHUKOB). — Pexkum goctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=684732.

Kypc Bbiciieil mareMaTuku JiIsi 5KOHOMUCTOB : y4eOHuk / mon pen. P.B. CarutoBa. —
Mocksa : UHOPA-M, 2021. — 647 c. — (Bricmee obpa3oBanue: bakanaspuar). — DOI
10.12737/13680. - ISBN 978-5-16-011091-2. - Tekctr : osnekTpoHHbId. - URL:
https://znanium.com/catalog/product/1735644

Maueixus, B. W. Beicmas maremaruka : yaeOHoe nocobue / B. M. Manbixun. — 2-e u3z.,
nepepad. u gon. — Mocksa : UTHOPA-M, 2020. — 365 c.

URL.: https://znanium.com/catalog/product/1067788

Tuxonos, A.H. YpaBuenus marematuueckoid ¢pusuxu. / A.-H. Tuxonos; A.A. Camapckuii.
— W3n. 5-e, crepeorun. — Mocksa: Hayka, 1977. — 734 c.

URL.: http://biblioclub.ru/index.php?page=book&id=468275

JOITOJIHUTEJIbHASA JIMTEPATYPA

OO6muii Kypc BbICHIEH MaTeMAaTUKH JJiIi SKOHOMMCTOB : y4eOHUK / moj obul. pea. B.M.
EpmakoBa. — Mocksa : TH®PA-M, 2010. — 656 c.

URL.: https://znanium.com/catalog/product/210735

[TanTeneesa, A. B. OObikHOBeHHBIE MU dhepeHranbHbie ypaBHeHusl. [IpakTuueckuit Kype
: yaeOHoe mocobue / A. B. ITantenees, A. C. SIkumoBa, K. A. Peibakos. - Mocksa : 2020.
- 384 c. URL: https://znanium.com/catalog/document?id=367482
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