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1. IlepeyeHb NJaHUPYEeMBbIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHMILIMHE, COOTHECEHHBIX €

IMJIAHUPYEMBIMHU PE3YJIbTATAMH OCBOCHHUSA IIPOIrPaMMbI

1.1. Jucuummmna b1.B.01 «/luddepennmanbapie U pa3HOCTHBIC YPaBHEHUS» 00eCIieynBaeT
OBJIQJICHHE CICAYIONTUMHI KOMITETCHIUSMHU:

Kon HaumenoBanue Kon HaunmenoBanue sTana ocBoeHuUs
KOMITeTCHIN KOMITCTEHIINN JTana OCBOCHUS KOMITeTEHIHN
KOMITCTEHIINN
I[IKp OCII -1 | CnocoGHOCTH UCTIONB30BaTh [NKp OCII-1.1 | CnocobHOCTb WCIOJIB30BaTh
METO/JIbI peleHuH quddepeH- nuddepeHInanbHbIC YPaBHCHYSI B
[UATBbHBIX YPAaBHEHUH IS [EJSIX ONHMCAaHUS SKOHOMUYECKHX
pelIeHus NPUKJIAHBIX 33124 SIBJICHUH ¥ IPOLIECCOB

1.2. Ucnonp3oBaHue TPYAOBbIX (DYHKIUI 0053aTEIbHO TOIBKO sl TPO(hECCHOHATBHBIX KOMIIe-

TGHIII/IfI, YCTAHOBJICHHBLIX CaMOCTOATCIIBHO.

2. O0beM U MecTO JUCHUILIMHBI B cTpyKType OII BO
O0BbeM THCHUILINHBI

Huctunnuua bl. B.01 «Auddepenunanbibie 1 pa3HOCTHBIE YPABHEHUS» COCTABISET 2 3a4eT-
HBIC SMHMUIIBI, T.C. /2 aKaJCeMHUYSCKUX Yaca.

Ha koHTakTHYIO paboTy ¢ mpernoaaBareieM BbiieaeHo 32 Jaca, u3 HuX 16 4acoB JieKmmii
1 16 yacoB MpaKTUYECKUX 3aHATUN, HA CAMOCTOSTENIbLHYIO padoTy 00ydarouuxcs BbiaeneHo 36
4yacoB A7l OYHOU (¢/0; Ha KOHTAKTHYIO paboOTy ¢ MperoaaBareieM BbieNeHo 8 yacoB, U3 HUX 4
yaca JIeKIMH 1 4 yaca MpakTUYECKUX 3aHATUH, HA CAMOCTOATEIbHYIO padOTy 00y4aroluXcsl Bbl-

neneHo 60 gacoB st 3a04HOH ¢/0.

MecTto aucunmimnsl B ctpykrype OII BO

JucuuruinHa b1.B.01 «/luddepenunanbabie 1 pa3HOCTHBIE YpaBHEHUS» U3y4yaeTcs Ha 1
Kypce, BO 2 ceMecTpe ISl CTYIEHTOB OYHOH, 3209HOH (/0.

OcBoenue nucuumnisl b1.B.01 «/luddepennnanbabie 1 pa3HOCTHBIE YPAaBHEHUS» ONU-
paercss Ha MUHUMAJIbHO HEOOXOJMMBIM 00BbEM TEOPEeTHMUECKUX 3HAHWUU, MOJIyYEHHBIX B XOJ€
uzydenus aucuumiuH b1.0.03 «Marematudeckuii ananu3», b1.0.04 «Anrebpay», a Takxke Ha
pUOOpEeTEeHHbIE paHee YMEHHSI M HAaBBIKM B 00J1acTH 06a30BOr0 Kypca, MOJYYEHHBIX B CPEIHUX
00pa30BaTeNbHbIX YUPEIKICHUAX.

<D0pMa HpOMe)KYTOqHOﬁ arTeCTalu B COOTBETCTBUHU C y‘-IC6HBIM IIJIaHOM 3a4cCT.



3. Conep:xaHue ¥ CTPYKTYpa JMCIHHILIHHBI
Ounasn hopma odyuenusn

O0beM TMCHUILVINHBI, K. Yac./ yac. ®opma
KonTakTHas pa6oTa 00y4a- TeKylIero
Ne i/ HaumeHnoBaHue TeM IOILMXCS ¢ penogaBaTeieM KOHTPOJIA
(pa3zaeJioB) Bcero | mo Bupam yueonbnix 3ansaruii | CP ycneBaeMocTu®,
NMPOMEKYTOYHOM

J | JP | O3 | KCP -~
arTrecTaluu

DKOHOMHKO-MaTeMaTH4eCKHe
MO/JIEIIN, OTIMChIBaEMBIE TU(]-
Tema 1 | ¢depeHnMaIbHBIMU ypaBHE- 8 2 2 4 K, Kon
Husmu. uddepennransabie
YpaBHEHUS! IEPBOTO MOPSIIKA.

Jluneiinbie quddepeHab-

Tema 2 | Hble ypaBHEHHS BTOPOTO I0- 8 2 2 4 K, Kon
psiKa.
Tema 3 Cucremsl TUHEHHBIX nudde- 8 5 5 4 K Kox

pEeHLMAIbHBIX YPAaBHEHUI.

KonnyecTBeHHBIN U Kade-
CTBEHHBIN aHAJIN3 CTAI[HO-
HapHBIX cUcTeM TuddepeH-
LUAJIbHBIX YPABHEHMI.

Tema 4 10 2 2 6 K, Kon

OKOHOMHMKO-MaTEeMaTHIECKUE
MO/JIEIH, OTIMCHIBAEMbIE pa3-
Tema 5 HOCTHBIMM ypaBHEHUSIMHU. 8 2 2 4 K Kon
PasHocTHBIE ypaBHEHUS IEp-
BOT'0 MOPSIIKA.

JIuneliHble pa3HOCTHBIE

Tema 6 8 2 2 4 K,Kon
YpaBHEHHUSI BTOPOTO MOPSI/IKA.
Cucremsl TUHEHHBIX pa3-
Tema 7 P 8 2 2 4 K Kon
HOCTHBIX YPaBHEHUIL.
KonnuectBennsliii u kaye-
CTBEHHBII aHAJIN3 CTALMO-
Tema 8 . 10 2 2 6 K, Kon
HApHBIX CUCTEM PA3HOCTHBIX
YpaBHEHUH.
ITpoMexxyTouHas arrecTarus 4 4 3a
Bcero: 72 16 16 4 36
3aounan popma odyuenus
O0beM IMCHUILVINHBI, K. Yac./ yac. dopma
KonTakTHas pa6ora 00y4a- TeKylero
8 HaumenoBanue Tem OIIHXCS ¢ MpenoaaBaTeieM KOHTPOJIS
(pa3aeJioB) Bcero | mo Buaam yueoOnsnIx 3ansatuii | CP ycneBaeMocTu®,
MPOMeKYTOYHOM
J | Jap | m3 | KCp POMENYTOTHO
aTTecTaluu

OKOHOMHKO-MaTeMaTH4eCKHe
MOJIEIIN, OTIMCBhIBaEMBIE TU]-
Tema 1 | ¢epeHnMaIbHBIMU ypaBHE- 8 2 - 6 K,Kon
HusMH. JluddepeHnnansabe
YpaBHEHUS! IEPBOTO MOPSIKA.

Jluneitnble nuddepeHunas-
Tema 2 | Hble ypaBHEHHUS BTOPOTO I10- 10 2 - 8 K,Kon
psiKa.

Cucremsl TuHEHHBIX nudde-

Tema 3 o
PEHIMATLHBIX YPaBHEHUH.

10 - 2 8 K, Kon




Tema 4

KonnyecTBeHHBIN 1 Kade-
CTBEHHBIN aHAJIN3 CTAIMO-
HapHBIX cUcTeM nuddepeH-
[TUATBHBIX YPaBHCHHIA.

10 - 2 8 K Kon

DKOHOMHUKO-MaTeMaTHUECCKHIE
MOZAECIIU, OITMCBIBAECMBIC pas3-

Tema 5 HOCTHBIMM ypaBHEHUSIMHU. 8 - - 8 K, Kon

PasnocTHbIE ypaBHEHHUS TIEep-
BOT'O TTOPSIIIKA.

Tema 6

JIuHeHbIe pa3HOCTHBIE

8 - - 8 K Kon
YpaBHEHHUS BTOPOTO MOPSIKA.

Tema 7

Cucrembl TUHEHHBIX pa3-

o 8 - - 8 K Kon
HOCTHBIX YpaBHEHHIA.

Tema 8

KonmgecTBeHHBIN 1 Kade-
CTBCHHBIN aHAJIN3 CTAI[O0-
HapHBIX CUCTEM Pa3HOCTHBIX
YpaBHEHUH.

6 - - 6 K Kon

o

[IpomexyTouHas aTTecTaluus 4 3a

Bcero: 72 4 4 4 60

* — hopmbl mekywe2o KOHmposa ycnesaemocmu: koumponvras paboma (K), xonnoxeuym (Kon).
** - ghopmul npomesicymounou ammecmayuu: 3avem (3a).

Conep:xaHue IMCUMILTHHBI
Tema 1. DKOHOMHKO-MaTeMaTHYeCKHe MOJeNH, onuchbiBaeMble TH(depeHITHATbLHBIMI

ypaBHenusmu. {uddepenunanbabie ypaBHeHHs IIePBOT0 MOPS/AKA.

[TpuMmepbl MaTeMaTHUECKUX MOJEIEH B SKOHOMUKE, ONMCHIBAEMBIX AU(PepeHIINaTbHbBIMU YPaB-
HeHusIMU. OOmmue noHatus i AuddepeHInalbHOr0 YpaBHEHUs MEepBOro nopsaka (pereHue
ypaBHEHMsI, MHTETpalibHasi KpuBas, 3a1aua Ko 1715 ypaBHeHUs: B HOpMaibHOH (hopme). Ypas-
HEHHUE MEepBOro nopsjaka B quddepeHnuanax 1 METoibl ero pemeHus (ypaBHEeHHE ¢ pa3aensio-
MMM NIEPEMEHHBIMH, OJJHOPOJIHOE ypaBHEHHUE, ypaBHEHUE B MOJHBIX auddepennmanax). Jlu-

HEHHOE YpaBHCHUC NICPBOTO MMOPAIKA. Merton Bapuannuu MMOCTOSTHHOM. ypaBHeHI/Ie BepHy.TIJ'II/I.

Tema 2. JIuneiinvie nuddepeHunanbHbie YypaBHEHUS BTOPOro MOPsIKA.

OO6mue noHsTHs (pellieHue ypaBHEHHs, HayalbHbIE 3HAYEHUs JUIsl YpaBHEHHS B HOPMaJIbHOMN
dopme). Mertoapl MoHWKEHUs Topsaka TuddepeHanbHblX ypaBHeHu. [Tonartue o audde-
PEHIMAIBHBIX YPABHEHUSAX BBICIIEro nopsanaka. [IpuHIMN cyneprno3uuuu U aluroputM MoCTpoe-
HUS OOLIETro peleHus JIMHEHHOro OJJHOPOJHOTO YpaBHEHHSI BTOPOTO MOPsAKA C MOCTOSITHHBIMU
kodurmentamu. CTpyKkTypa OOIIETO penieHusl JIMHEMHOTO HEOJHOPOJHOTO ypaBHEHHs. Me-

TOAbI HAXOXIACHUA YaCTHBIX pemeHHﬁ HCOAHOPOJAHOI'O YpAaBHCHUA.

Tema 3. CucreMsbl JJMHeHHBIX A1 ] epeHIHATBLHBIX YPABHEHUH.
OO01re NoHATHS U CBOMCTBA (MaTpulla CUCTEMBbI, pEIIeHHe CUCTEMBbI, 33/IaHNe HAaYaJbHBIX 3Ha-
yeHui). JIuneltnas ogqHOpoHAas cucTeMa (MPUHLUI CYNeprno3uIMy U (pyHIaMeHTaIbHas MaTpH-

1a peueHui, oduee pemenue). CTpykTypa oOIIero penieHus JMHEHHOH HeoJHOPOAHOM cucTe-
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Mbl. Bapuanusi mocTossHHbIX. MeTObl pelieHus: CUCTEM JIMHEWHBIX TuddepeHIHaTbHbIX ypaB-

HEHHH C MIOCTOSSHHBIMHU KO3 UIIEHTAMH.

Tema 4. KosimuyecTBeHHbIH U KAaYeCTBEHHbIN aHAJIHU3 CTAIIMOHAPHBIX cucTeM auddepeHnn-
AJIbHBIX YPABHEHMI.

OO011e MOHATHUS M CBOICTBA (peIIeHNe CUCTEMBI, (Da30Basi TPACKTOPHSI, OJIOKEHHUS PABHOBECHS,
LUKJIBI). Y CTOMYMBBIE U HEYCTOMYHMBBIC TOJIOKEHUSI paBHOBECHSI. AHAIN3 OJHOPOJIHON CUCTEMBbI
JUHEHHBIX JudQepeHuanbHbIX YpaBHEHUH C MOCTOSHHBIMU Kod(dduuueHTamMu i ciydas
JIBYX HEWU3BECTHBIX. lcciieoBaHne HEMMHEHHBIX CTAI[MOHAPHBIX CUCTEM BOJIM3U IOJIOKEHHIMA

pPaBHOBECHSI 10 JTUHEHHOMY MPHOIMKEHHIO.

Tema 5. JxOHOMHKO-MaTeMAaTHYECKHE MOJE/IH, ONUChIBAaeMbl¢ PAa3HOCTHBIMH yPABHECHUSA-
MH. PazHocTHBIE ypaBHeHHs IEPBOI0 MOPSAKA.

OOme MoOHATHS AJISi Pa3HOCTHOTO YPaBHEHHS MEPBOTO MOPSIKa B HOPMAJIbHOK dopme (pere-
HUE ypaBHEHUS, HauaJbHbIE YCIOBUS, 3a1au Koy, perieHne pa3HOCTHOTO ypaBHEHUS M0/ICTa-
HOBKOH). JIuHeliHOe ypaBHeHME NEepBOro mnopsaka (apudmernyeckas U reoMerpuyeckas mpo-

T'peCCHU, HaCTUIHBIC CYMMBbI U ITPOU3BCACHU, MCTOJA Bapualiuu HOCTOHHHOﬁ).

Tema 6. JInHeiiHbIe pa3HOCTHBIE yPABHEHHUs] BTOPOI0 MOPSiAKA.

[TpuHIMI Cynepno3uLuU U aJrOPUTM IOCTPOEHUS OOILEro pelIeHus: JUHEHHOI0 0JIHOPOJHOIO
YPaBHEHMs C MOCTOSTHHBIMU KodpuuuenTamMmu. CTpyKTypa OOILIero pemeHus: JMHEHHOro Heo1-
HOPOJIHOTO YpaBHEHHSA. MeTo/bl HaxOXKIEHHUsI YaCTHOTO PEIIEHUsl JIMHEHHOTO0 HEOJHOPOIHOIO

YpaBHEHHUS € IOCTOSIHHBIMU KO3 UITUECHTAMH.

Tema 7. CucreMsbl JIMHEHHBIX PA3HOCTHBIX YPaBHEHHIA.

OO01ure noHATUS U CBOICTBA (MaTpulla CUCTEMBI, PELICHHE CUCTEMbI, HayallbHbIE yciloBus). Pe-
IIEHHE MOJCTaHOBKOW. JInHeiHast oHOpoAHAs cucTeMa (MIPUHIMI CYNEpPHO3UIUH U pyHIaMeH-
TaJlbHasi MaTpulla pelleHui, ooduiee pemeHre). MeTobl peleHusl CUCTEM JIMHEHHBIX pa3HOCT-
HBIX YpaBHEHHMH ¢ MOCTOSHHBIMU Ko3(ddunumenramu. CTpykTypa OOIIEro pemnieHus JUHEeHHOH

HEOJHOPOHOM cUCTeMBbI. YacTHBIC peIICHHS.

Tema 8. KosinuecTBeHHbIH W Ka4eCTBEHHbIH aHAJIHM3 CTAIMOHAPHBIX CHCTEM PA3HOCTHBIX
YPaBHEHHI.

Kpurtepun ycTouMBOCTH HYJIEBOTO PEIIECHUS JIMHEHHOW OJHOPOAHOM CHUCTEMBI. Jie-
MEHTBI KOJIMYECTBEHHOTO M Ka4ECTBEHHOTO aHAINW3a HEJIMHEWHBIX CTAlMOHAPHBIX CHCTEM pa3-

HOCTHBIX YPaBHEHU.



4. MaTtepuaJjibl TeKylIero KOHTPOJISAA yCIIeBAeMOCTH 00y4Yarommxcsi M (PoHI OLeHOYHbIX

Cpeacrs HpOMe)l(yTO'{HOﬁ aTrTeCTalum 1o JTMCUMIIIMHE

4.1. Tekymuii KOHTPOJIb yCIIeBAEMOCTH

4.1.1. ®opMBbI TeKyl1ero KOHTPOJIS yCIIeBAeMOCTH

Tema (pa3snen)

MeToabl TeKyero
KOHTPOJISl YCIIEBAEMOCTH

Temal. DKOHOMHUKO-MaTEeMaTHYECKHE MOJEIH, ONTUCHIBAEMbIC
nuddepeHraIbHpIME ypaBHeHUIMU. J{nuddepenansabie
ypaBHEHUsI [IEPBOTO NOPSIKA.

Kontponbnas pabora Nel
KonnoxkBuym Nel

Tema 2. Jluneitasie nuddepeHraabable ypaBHEHUS BTOPOTO

Konrtponsnas padora Nel

opsiIKa. KonnokBuym Nel

Tema 3. Cuctembl THHEHHBIX MU depeHInaTbHbIX ypaBHeHNH. | KonTponsHas padoTa Nel
KomnokBuym Nel

Tema 4. KonuuecTBeHHBIN U KaueCTBEHHBIN aHAINU3 CTAaLlMO- Kontponsnas padora Nel

HapHBIX cUCTeM Ju(epeHIHaIbHbIX YPABHEHUH. Komnokuym Nel

Tema 5. DKOHOMUKO-MaTeMaTHIECKHE MOJIEIH, onicbiBaeMble | KoHTponbHas padoTta Ne2

pa3HOCTHBIMU ypaBHEHMsIMU. PasHocTHBIE ypaBHeHus nepBoro | Komtoksuym Ne2

nopsiaKa

Tema 6. JIuneiinbie pa3HOCTHBIE YpaBHEHUS BTOPOTO MOPSAKA.

KonTponbnast pabota No2

KomnokBuym Ne2
Tema 7. Cuctembl IMHEWHBIX Pa3HOCTHBIX YPaBHEHUH. Konrtponsnas padora Ne2
Konnoksuym No2
Tema 8. KonuuecTBeHHBIN U KaueCTBEHHBIM aHAINU3 CTALlMO- Konrtponbnas padora Ne2
HapHBIX CUCTEM Pa3HOCTHBIX YPABHEHHM KomnokBuym Ne2




4.1.2. MaTrepuaJbl TEKyLIEr0 KOHTPOJISl YCIIEBAeMOCTH

THIIOBBIE OLIEHOYHbIE MATEPHAJDLI 0 TeMe 1 «IKOHOMHKO-MATEMATHYECKHE MOJie-

JIH, OIITMCHIBACMbIC I[I/I(])_(l)e])eHIII/Ia.J'ILHbIMH YPABHCHUAMM. I[HMCDQHHH&J’[LHBIC YPaBHE-

HHUSA IIEPBOI0 NOpPAIKaA»

BapuanTsl 3a1aHuil KOHTPOJILHOH padoThI Nel

1. Halitu yacTHOE pelIeHue, yI0BIETBOPAIOILEE HAYATLHOMY YCIIOBHIO: )/ = y-2 y0)=2
x+3

2 2

y +
2. Haiiti obmee pemenue: ~ 2 — )/

Xy

3. Haiitu o6uiee pemenue: (4x° +6xy?)dx +(6x°y +€)dy =0

Bomnpocs! k ko1okBuymy Nel

1. [IpuMepbl MaTEeMAaTUYECKUX MOJICIICH B IKOHOMHUKE, OMHCHIBAEMBIX TU(depeHIIHAb-
HbIMH ypaBHeHHsIMH. OOmIre moHATHs Uit U epeHIInaIbHOTO ypaBHEHUS [IEPBOrO MOPSAKa
(pemieHue ypaBHEHUs, MHTerpalibHas KpuBas, 3agada Kommwm i ypaBHEHHs] B HOPMAaJIbHOM
dbopme).

2. YpaBHeHUE MepBOTO NopsiaKa B quddepeHImanax 1 MeTO bl €ro perieHus (ypaBHEHUE
C pa3emsAIIUMH TTIEPEMEHHBIMU, OJHOPOJAHOE YPaBHEHHE, YPAaBHEHHE B MOJHBIX AU depeHIu-
ajnax).

3. JluHeiiHOe ypaBHEHHE MEpBOro mopsaka. Meron Bapualuu MOCTOSIHHOW. YpaBHEHHUE
bepnymn.

Tunosnie olEeHOYHBLIE MaTepuaJabl Mo Teme 2 «JIuHeinnple auddepeHMaAILHbIC

YPABHCHUSA BTOPOIr0 NMOpPAIAKA»

BapunanTsl 3a5aHuii KOHTPOJIBbHOM padoThl Nel

1. Haiitu obmee pemenue: y” +5y" +4y =0

2. Haiitu obmiee pemrenue: y' —2y' =2x—8

3. Haiitu oGmee pemenue: y' + 4y’ +5y = 40cos3x

Bonpocs! k kostokBIYMy Nel

1. O6mue noHsATHs (pelleHre ypaBHEHUs, HauyajbHble 3HAYEHUS /AJIs YpPAaBHEHUS B HOP-
ManbHON (popme). Meronbl oHMKeHUS nopsaaka nuddepeHuanbHbXx ypaBHeHui. [lonstue o
TuQdepeHIMaIbHbIX YPAaBHEHUAX BBICILIETO MOPSIKA.

2. [IpuHIMT CYyNeprno3UIMU U AITOPUTM MOCTPOEHUS OOILEro pelieHus JTMHEHHOro O1-
HOPOJIHOTO YpaBHEHHUS BTOPOTO MOPAJKA C MOCTOSHHBIMU KO3 duirentamu. CTpykTypa odie-
r0 pelIeHus JMHEWHOTO HEOJHOPOIHOTO YPaBHEHHUS.

3. MeToapl HaXOXKASHMS YaCTHBIX peI_HCHI/II\/'I HCOAHOPOJAHOI'O YpPAaBHCHHUA.



TunoBnle OlleHOYHBIE MaTepuaJbl 0 TeMe 3 «CucreMbl JUHEHHLIX AnddepeHiy-

AJbHBIX YPABHEHU )

BapunaHnTsl 3a1aHuii KOHTPOJIbHOM padoThl Nel
1. MeTozioM MCKITIoueHHs HaiiTh oflee pemienue cuctembl (v = vix), z = z(x)):
vy =1+4x—2v— 4z,

3 4
I =-x"—VvV-+z

i=x—v-+z
2. Haiitu o01iiee peiieHne CUCTEMBL: 4V = X + ¥ — I,
z=2x— v

Bonpocs! k kos1okBIYMY Nel

1. O6mmue noHATHS U CBOMCTBA (MaTpHIlA CUCTEMBI, PEIIEHUE CUCTEMBI, 3a/1aHNue Hayallb-
HBIX 3HAYCHHH ).

2. JIuneiiHast oHOpOIHAS cucTeMa (TIPUHIIMI CYNEPIO3uIUK U (yHIaMEHTAIbHAS MaT-
puLa pelieHuii, ooiiee pemexue).

3. Ctpykrypa o01iero peueHus JMHEHHON HeoaHOpoIHOW cucTeMbl. Bapuanus nocro-
SHHBIX. MeTo/ibl pelleHns: CUCTEM JIMHEHHBIX AU depeHnanbHbIX YpaBHEHHH ¢ NOCTOSIHHBIMU
K03 pHUIHEeHTaAMH.

THunoBbIEe OIIEHOYHBIE MaTepHaJbl 10 TeMe 4 «KoJnyecTBeHHbIH M Ka4eCTBEHHbI

AHAJIM3 CTAIMOHAPHLIX cucTeM A depeHATbLHLIX YPABHEHH»

BapuanTsl 3a1aHnii KOHTPOJIbHOM padoThl Nel

x=y
1. HaliTi monokeHus paBHOBECHS M UCCIIEA0BATh UX HA YCTOMYMBOCTD: { g
V= —x

Omnpenenutb TUI OCOOOM TOYKM W HApUCOBaTh TPAGKTOPHIO HAa IIIOCKOCTU (X, y):
=v+x—4
v=3v—x

= g*7¥ —cog3x

2.
{i.
3. HUccnenoBaTh Ha YCTOHYHMBOCTH IO TIEPBOMY MPUONMIKEHUIO HYIEBOE pEILICHUE:
{i.

Vv =44+ 8x— 2e¥

Bonpocs! k kos1okBHYMY Nel

1. O0mue MoHATHA M CBOWCTBA (peIIeHue CUCTEMBbI, (a30Bas TPACKTOPHs, MOI0KEHUS
paBHOBECHSI, IUKJIbI). Y CTONYMBBIE U HEYCTOWYUBBIE MTOJIOKEHUSI PABHOBECHS.

2. AHanu3 OJHOPOJHOM cHCTEeMbI JIMHEWHBIX Nu(depeHInalbHbIX YpaBHEHUH C MOCTO-
SHHBIMU K03 (DUITMEHTaMU [T CITy4dasi ABYX HEU3BECTHBIX.

3. UccnenoBaHue HENMHEHHBIX CTAIIMOHAPHBIX CUCTEM BOJIM3H IMOJIOKEHHH paBHOBECHS

10 TUHEHHOMY MPUOINKEHHIO.

10



THnoBbLIe OIIEHOYHLIE MATEPHATILI IO TeEME 5 «IKOHOMHUKO-MATEMATHYECKHE MOJe-

JH, ONHMCHIBAEMble PA3HOCTHBIMHM _YPABHEHHSIMH. Pa3HOCTHBLIE YpPABHEHHS NEPBOr0 I0-

PAIKA»

BapuanTsl 3a1aHHil KOHTPOJILHOH Pad0oThI Ne2

1. PemnTh pa3HOCTHOE JIMHEWHOE YpaBHEHUE NIEPBOTO MOPAJIKA:

k+2 2
v(k) +——
v (%)

vk +1) = —

L+

2. PemnTh IMHEHHOE pa3HOCTHOE CTAllMOHAPHOE YpPaBHEHHE MIEPBOI0 MOpPsIKa:
vik+1)+ 2v(k) =3k* + 2k -2

Bonpocs! k kKo10KBHYMY Ne2

1. O0ume moHATHA AJ1 PA3HOCTHOTO YpaBHEHHS IIEPBOT0O MOPsIKa B HOpMAJIbHOU (hopme
(pemieHne ypaBHEHUS, HadalbHbIE yclOBHs, 3a1auu Komm, pelieHue pasHOCTHOTO YpaBHEHHUS
MOJICTAHOBKOH).

2. JIuneiiHOe ypaBHEHHUE IMEpBOro nopsjaka (apupmernyeckas U reoMeTpHuecKas Mpo-
IPECCUH, YACTUYHBIE CYMMBI U ITPOU3BEAEHNUS, METO]] BApHUallii IOCTOSIHHOM ).

THIIOBBIE OIIEHOYHBLIE MATEPHAJLI 10 TeMe 6 «JImHelHHbIe PA3HOCTHbIE YPABHEHHUSI

BTOPOro nmopsiaxKa»

BapuanTsl 3a1aHnii KOHTPOJILHOH PadoThI Ne2

1. Pemmth MHEWHOE OHOPOAHOE Pa3HOCTHOE CTALMOHAPHOE YPaBHEHHE BTOPOIO MOpsKa:

vik+2)+vik+1)—2v(ik)=0

2. Pemmts nMHEIHOE HEOTHOPOIHOE PAa3HOCTHOE CTALMOHAPHOE YPABHEHHE

sroporo nopsiaka: vik +2) — v(k) = cosk

Bonpocsl k ko/10KBIYMY Ne2

1. TlpuHIUO Cynepno3uuMyu U aJrOpUTM MOCTPOEHHUS OOIIEro peleHus: JMHEHHOro of-
HOPOJIHOTO YpaBHEHUS C MOCTOSSHHBIMU KO3 pUlineHTamMu.

2. CtpyKTypa 0011ero pemeHus JMHEHHOro HEOJHOPOJHOIO YpaBHEHUS.

3. MeToapl HaX0XIEHUSI YaCTHOIO PEIICHUs JIMHEWHOTO HEOJHOPOJHOTO YpaBHEHHUS C
MOCTOSIHHBIMU KO3 (QULIIEHTaMHU.

THnoBbLI€ OlICHOYHbIE MAaTepHAJIbl 0 TeMe 7 «CucreMsbl JIHHEHHBIX Pa3HOCTHBIX

YPaBHEHMID)

BapunaHTsbl 3a1aHuii KOHTPOJIbHOMH PadoThI Ne2

1. PemmTh JIMHENHYIO OJJHOPOJIHYIO CTALIMOHAPHYIO CUCTEMY Pa3HOCTHBIX YPABHEHHIA BTOPO-
_ {x[k +1) = —6x(k) +8v(k),
POTOPIIE (ke + 1) = —4x (k) + 6y(k).
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2. PemuTth JTMHENHYI0O HEOIHOPOJHYIO CTAIMOHAPHYIO CHCTEMY PA3HOCTHBIX YpPaBHEHUM:
{x[k +1)=-2x(k)—v(k)+ 7k —1,
vik+1)=—4x(k)—5v(k) + 2.
[ x(k+1)=3x(k)+v(k)+2k+ 2,
3. Haiitu pemenune pasnoctoi 3agaun Komm: « v(k + 1) = 2x(k) + 4v(k) + 2k + 1,
l x(0) = v(0) = 0.

Bonpocsl k ko/10KBIYMY Ne2

1. Ob0ue MOHATUS M CBOICTBAa (MaTpHlla CHCTEMBI, PEIICHUE CHUCTEMbI, HadyaJbHbBIC
YCIJIOBHS).

2. Pemenne moacTaHoOBKOIA.

3. JluneitHas onHOpoHAs cucTeMa (TPUHIMII CYNIEPIO3UIUH U (QyHIaMEHTAIbHAs MaT-
pHILIa peLIeHnH, o01Iee penIeHue).

4. MetoJibl pelIeHUs] CUCTEM JIMHEHHBIX Pa3HOCTHBIX YPaBHEHHH C IMOCTOSIHHBIMU KO3 (-
(buIUeHTaMH.

5. CtpykTypa 00IIero pemeHus JMHEWHON HeOJHOPOIHOM cucTeMbl. YacTHbIEC perieHusl.

TunoBble OIIEHOYHBLIE MaTepuaJbl M0 TeMe 8 «KojnyecTBeHHbIH M KAa4yeCTBEHHbII

AHAJIN3 CTAIMOHAPHBLIX CHCTEM PA3HOCTHLIX YPABHEHMIT)

BapuanTsl 3a1aH1ii KOHTPOJILHOW PadoThI Ne2

1. MccnenoBath ycTOMYMBOCTD MOJ0KEHUN PaBHOBECHUSI HETMHENMHBIX CHCTEM Pa3HOCTHBIX
x(k+1)=x(k)— 4v(k) + 2x(k)v(k) — 8,

YPaBHEHHIA l vik+1) =v(k)+4v?(k) — x* (k).

2. WccrenoBarh OrpaHMYeHHOCTh PEILEHHH CUCTEMBI Pa3HOCTHBIX YPABHEHMIA:
1
x(k+1)=—=v(k) +cosk,

l_‘-'(k +1)= _‘-'U{j_ + v(k) + sink.

Bonpocsl k ko/10KBIYMY Ne2
1. Kputepun ycTONYMBOCTH HYJIEBOTO PEIIECHUS TMHEWHON OJHOPOIHON CUCTEMBI.
2. DneMeHTBl KOJIMYECTBEHHOIO0 U KAaUYECTBEHHOI'O aHAIN3a HEJIMHENHBIX CTallMOHAPHBIX

CHUCTEM Pa3HOCTHBIX YPaBHEHUM.

4.2. [Ipome:kyTOYHAS aTTeCTALMS

12



4.2.1. llepeyeHb KOMIETEHUM ¢ YKa3aHHEM 3TANOB UX (popMUPOBaHMS B Mpolecce

OCBOcHMA 00pa3oBaTejibHOM mporpammbl. [lokasaTean U KpUTepuu OLCHUBAHHMS KOMIIe-

TeHUMH ¢ y4eTOM 3Tana ux popmupoBaHus

PCHOUAJIBHBIC YPABHCHUS B
OEJIIX OIMMUCaHUs 39KOHOMHNYC-
CKHX SIBJICHUH B IIpouecccoB

KaK MHCTPYMEHT MaTeMaTuye-
CKOT'O OITUCAHUS €CTECTBEHHO-
Hay4YHOW  KapTHHBI  MHDA,
knaccudunupoBate  audde-
pCHIMANIbHbIE ypaBHEHUS U
BBIOMPATh METOABI MX peIIe-
HUSL.

Kon HaumenoBanue Kon HaumenoBanue 3Tana ocsoe-
KOMIIETEeH- KOMIIeTeHIIM U JTamna ocBoe- HHS KOMIIeTEeHIHH
107011 HHS KOMIIeTEH-
1010
IIKp OC Il — | CnocoOHocts ucnonb3oBats | [IKp OC II-1.1 | CnocoOHOCTH  HCII0JIB30BATh
1 MeTOBI pereHui nudde- nuddepeHaIbHbIC  yYpaBHE-
PEHITMAIBHBIX ypaBHEHUI HUS B IIEJISAX OMUCAHUS YKOHO-
JUISL PEeIIeHUs TPUKIIaTHBIX MUYECKHX SBJIEHUN W Tpoliec-
3a/1a4y COB
JTan 0CBOeHHUs KOMIIe- Ioka3zarennb Kpurepuii oueHuBanus
TEeHINHU OlleHUBAHUS
I[IKp OC II — 1.1 Cnoco0- | Ciocoben mnpumensats aud- | Knaccudpuuupyer  muddepen-
HOCTh UCHOJB30BaTh nudde- | GepeHInanbHble  YPaBHCHHS | [IMATLHBIC YPABHCHUS U IIPUMeE-

HseT He0OXOAMMbIE METO/IbI JIs1
UX PEUICHUs; CIIOCOOEH TOCTPO-
UTh U PELIMTh MaTeMaTUYECKUe
MOJEJIA JKOHOMHYECKOW IpH-
ponbl mocpencTBoM auddepeH-
LAAJIbHBIX YPaBHEHUN

4.2.2. ®opma u cpeacTBa (MeTO/bI) NPOBeIEHUS IPOMEKYTOYHOH ATTeCTAMH

q)OpMOﬁ MMPOMEIKYTOUHOI'O KOHTPOJIA IMOCJIC U3YUCHUA JUCHUIIIMHBI ABJIACTCA 3a4UCT B

MUChbMEHHOU (hopMme.

OTBETCTBEHHBIM 3TaIllOM y‘IC6HOF0 nponecca ABJIACTCA cAavda IMPOMEKYTOYHAA aTTeCTa-

1us. beccnopHbIM (akTOpOM YCIIEUIHOTO 3aBEPIICHUS] OUEPEHOTO CEMECTpPA SABISETCS KPOIOT-
JMBasi, CUCTEMaTHyecKas paboTa CTyJeHTa B T€UEHHE BCEro ceMmecTpa. B aTom ciyudae moaro-
TOBKAa K MPOMEXYTOUHON aTTecTalluu OYAET SIBJIATHCS KOHIIEHTPUPOBAHHOW CHCTEMAaTH3aluel
BCEX IOJYYEHHBIX 3HAHUN 10 JTAaHHOW JUCLMILINHE.

B Hauane cemecTpa peKOMEHAYETCs IO BCEM U3y4aeMbIM IIPeAMETaM MOJIYyYUTh BOIIPOCHI
K IPOMEXXYTOYHOM aTTeCTallly, a TaKXKe UCIOJIb30BaTh B Ipolecce 00ydeHus Nporpammy, JIpy-
rue MeTOAMYECKHE MaTepuallbl, pa3paboTaHHbIE IO JAHHOM JUCHIUIUIMHE.

IIpy moAroToBKe K NMPOMEXKYTOUHOM aTTECTAllMM KOHCTPYKTHUBHBIM SIBIISIETCSI KOJUIEK-
THUBHOE 00CYKJIeHHE BRIHOCUMBIX Ha 3K3aMEH BOIIPOCOB C COKYPCHUKAMHU, YTO MO3BOJISIET MOBBI-
CUTh CTETIEHb CUCTEMATU3AIMU U YIIIYOJIeHUS 3HaHUH.

Ilepen mocneqHUM CEMUHAPOM IO IPEAMETY CIEAYET COCTaBUTh CIIMCOK BOIIPOCOB, TpE-
OYIOIIMX JOMOJHUTENILHOTO Pa3bsICHEHHs MPENoiaBaTesieM Ha KOHCYJIbTAlUU Hepes MPOMEKY-

TOYHOU aTTECTAIUEH.
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4.2.3. TunoBble OLICHOYHBIE CPEICTBA
Cnucok BONPOCOB /ISl NOATOTOBKH K 3a4eTy

1. Ilpumepbl MaTeMaTUYECKHX MOJIENEH B SKOHOMHKE, OMUCHIBAEMbIX TU(epeHIranb-
HBbIMU YPABHEHUSIMH.

2.00mue mousaTHs s auddepeHIuaibHOTO YpaBHEHUS MEPBOTO MOpsaka (pemeHue
ypaBHEHHs, MHTETpalbHas KpHBast, 3a7aua Ko /i ypaBHeHHs: B HOpMaJIbHOH Gopme).

3. YpaBHeHHe MepBOTo Nopsiika B qudQepeHnmanax 1 METO bl ero penieHus (ypaBHeHue
C Pa3eNSIOIUMHI IEPEMEHHBIMH, OAHOPOJAHOE YPABHEHUE, YPABHEHUE B MOJIHBIX JU(PepeHu-
anax).

4. JIuneiiHOe ypaBHEHHE I1EPBOTO MOPSIIKA.

5.MeTo1 Bapraluy MOCTOSHHOM.

6.Ypasuenne bepuymim.

7. O0ue noHATus (pelieHue ypaBHEHUsI, HauyajibHbIC 3HAYCHMS JUIl YPABHEHMS B HOP-
MaJbHOU (hopme).

8.Metobl MoHMKEHHS TOpsiAKa MU epeHIHaTbHBIX YPaBHEHHUH.

9.ITonsATHe 0 nuhepeHInaTBHBIX YPaBHEHHUIX BBICIIETO HOPsAKA.

10. IlpuHuMn cynepno3ulyy U aJropuTM MOCTPOEHHs OOIIEro pelieHus! IMHEHHOro OJ1-
HOPOJHOTO YPaBHEHUS BTOPOTO MOPSIKA C ITOCTOSTHHBIME KO PHUIIMESHTAMH.

11.CtpykTypa o011ero peneHus JMHEHHOr0 HEOTHOPOIHOTO YPaBHEHHUSL.

12. MeTtobl HaXO0X/1€HUsI YACTHBIX PEeIIEHUI HEOTHOPOIHOTO YPaBHEHUS.

13. OOue moHATUS M CBOWCTBA (MaTpuIla CUCTEMBbI, PELICHHE CHUCTEMBI, 3aJlaHHe
HaYaJIbHBIX 3HAYEHUN ).

14. Jlunelinas ogHOpOAHAs cUcTeMa (IIPUHIIMII CYNEPIIO3ULIMU U pyHAaMEHTaIbHas MaT-
pHILIa pelIeHni, oolee pelieHue).

15. CtpykTypa 00111ero pemeHus JMHEHHOM HeOJTHOPOJHON CUCTEMBI.

16.Bapuanus moCTOSTHHBIX.

17.Meroap! pelnieHus: cCUCTEM JTUHEHHBIX AU(dEepeHIInaTIbHbIX YPAaBHEHUHN C MIOCTOSHHBI-
MU KO3 UIIEHTaMH..

18. O6uue noHATHS U CBOMCTBA (pelIeHue CUCTEMBI, (pa3oBasi TPACKTOPHsL, MOJOKEHUS
paBHOBECHSI, IUKJIBI).

19.YcroitunBbIe ¥ HEYCTOWYHBEIE MTOJIOKEHHSI PABHOBECHSI.

20. AHanu3 OJHOPOAHOM CHCTEMBI JIMHEHHBIX U (depeHIHabHBIX YPaBHEHUN C TIOCTO-
SHHBIMU K03()(DUITMEHTaMU [T CITy4dasi ABYX HEU3BECTHBIX.

21. ViccnemoBaHne HENMMHEHHBIX CTAIIMOHAPHBIX CHCTEM BOJU3HU MOJIOKEHUI PaBHOBECHS

10 TUHEHHOMY MPUOIUKEHHIO.
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22. O0uue MoHATHS I pa3HOCTHOTO YpaBHEHHUS TIEPBOTO MOPsIIKA B HOpMaIbHOUM (Hop-
Me (pelieHre ypaBHEHUs, HayallbHbIe yCIOBHSA, 3agaun Komu, perieHrne pasHOCTHOTO ypaBHE-
HUS MOJCTAaHOBKOM).

23. JluneliHoe ypaBHEHHE IEPBOro Mopsaaka (apudpmeTHueckas U reoMeTpuyeckas mpo-
IPECCUU, YACTUYHBIE CYMMBI U MTPOU3BEACHHUS, METO]] BapUallii TOCTOSTHHOM).

24. ITpuHIUI CYyNEepro3UIMHA M AITOPUTM ITOCTPOCHUS OOIIETro pelIeHus TMHEHHOTO 0/1-
HOPOJHOTO YPaBHEHUS C MOCTOSIHHBIMH KO3 PHUIIMEHTAMHU.

25. CtpyKTypa o01Iero peneHus JMHEHHOro HEOJTHOPOIHOTO YPaBHEHHUSI.

26. MeToapl HaXOXJACHUS YAaCTHOTO PEIICHUs! JTUHEWHOT0 HEOJHOPOJHOTO ypaBHEHUS C
NOCTOSIHHBIMU K03 punimentamu.

27. O0mue MOHSATUS W CBOMCTBA (MAaTpUIla CUCTEMBI, PEIICHHUE CHUCTEMBbI, HaYaJIbHBIC
yCIIOBUS).

28. Pemenue noactaHoOBKOI.

29. JIuneitHas omHOpOIHAS crcTeMa (IPUHIIMIT CYTIEPIIO3UINH B (yHIaMeHTaIbHast MaT-
puLa penieHuii, o01iee pereHue).

30. MeTopl perieHusi CUCTEM JIMHEHHBIX Pa3HOCTHBIX YPaBHEHHM C MOCTOSHHBIMU KO-
s purmenTamu.

31. CrpykTypa 00Iero pemeHus: JTUHESHHOW HEOTHOPOIHOW cHUCTeMbl. YacTHEIE perie-
HUSL.

32. Kpurepun yCTOWYMBOCTH HYJIEBOTO PELICHHS IMHEHHOW OJHOPOAHON CUCTEMBI.

33. DieMeHThI KOJIMYECTBEHHOTO U KaUeCTBEHHOTO aHaN3a HETMHEHHBIX CTAIlMOHAPHBIX

CHUCTEM Pa3HOCTHBIX YPaBHEHUM.

IIpuMepHble BApHAHTHI OMJIETOB K 3a4eTy

JK3aMeHalMOHHBbIH Onitet Nel
no aucuuniauge «JIuddepennuaibubie 1 pa3sHOCTHLIE YPABHEHUA»
1. O6mue nousTus st (uddepeHIMaIbHOTO YpaBHEHUS TIEPBOTO MOpsiika (pelieHne ypaBHe-
HUs, MHTETpalibHasl KpUBas, 3a1a4ya Ko ans ypaBHEeHUs: B HOpMaIbHOU dopme).
2. Meronbl pemieHusi CUCTEM JIMHEHHBIX Pa3HOCTHBIX YPaBHEHUH C IMOCTOSHHBIMH KOA(PPHIIH-
E€HTaMH.

3. Haiitu yacTHOe perieHre, y0BIeTBOPSIOIIEe HAYaIbHOMY YCIOBHIO: Y= y_—2 () =2
x+3

S22 (k) +

4. PemnTh pa3HOCTHOE JIMHEWHOE ypaBHEHUE MEPBOro mopsiaka: vik + 1) = . -
.4 AT a

JK3aMeHallMOHHBbIH Omiter Ne2
no aucuuniaude «/JIAuddepenuuaibibie 1 pa3HOCTHbIE YPABHEHHU»
1. . AHanu3 oJTHOPOJHOM CHUCTEMbI JUHEWHBIX IU((PepeHINaTbHbIX YPAaBHEHHN C MOCTOSHHBI-
MU KO3 dUIMEHTaMH JUIsl CIy4asl IBYX HEU3BECTHBIX.
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2. [IpuHIMI CyNepro3UIH 1 aITOPUTM ITOCTPOCHUS OOIIEr0 peIeHNs JINHEHHOTO OAHOPOI-
HOT'O YpaBHEHHUS C MIOCTOSSHHBIMU KO3 UITCHTAMH.

3. MerofoM WCKMIOYEHMs HaliTh oOmee pemeHne cuctemsl (v = v(x),z = z(x)):

_1." =1+4x— 2v— 4z

Ba | o
a

4. Pemutrp JUHEHHOE PpA3HOCTHOE CTAIlMOHAPHOE YpPaBHEHHE IE€PBOrO  MOPSIKa:

vik +1)+ 2v(k) =3k* + 2k -2
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HIxaJa oneHUBaHUA

Kpurtepun ouennBanus Onenka

JleMOHCTpHpYET 3HAHHE MaTepHaja, JOIMYCCKH MpaBWiIbHO u3ia- | 3adeT (51-100 6asoB)
racT OTBEThI HAa BOMPOCHI; MMEET HABBIK MPABUIHHOTO BBIOOpA U
HUCIIOJIB30BaHUA I[I/I(b(bepeHHI/IaﬂI)HI)IX ypaBHeHI/Iﬁ B ICIAX OIIMCaHUS DKO-
HOMHYECKHX SBIICHHI 1 IIPOICCCOB.

JleMOHCTpHUpYyeT He 3HaHHe Oosbliel yacTu yuyeOHoro marepuana, | He 3ader (0-50 GayuioB)
JIOIyCKaeT rpyOble OMMOKH B ONPEACICHUH MTOHATHH U TP perie-
HUH 33/1a4; HE YMEET BRIOMPATh U UCIIOJIB30BaTh Au(PepeHnnaibHbIe
YpaBHCHUA B HEJIAX OIMMUCAHUSA SKOHOMHNYCCKUX SIBIICHHH U IIPpOLIECCCOB.

4.3. MeToanuyeckne MaTepuaJibl
IIpoueaypa npoBeieHus 3a4eTa

ATTeCTallMOHHBIE MCIBITAHUS MPOBOAATCS MPENoAaBaTeIeM, BEAYIIUM JEKIIMOHHbBIC 3a-
HATHSA 110 JAHHON ITHCIUILINHE.

Bo Bpemst aTTecTallmOHHBIX UCIIBITAHUHN B ayJUTOPUU MOXKET OJJHOBPEMEHHO HAXOJIUThCS
AK3aMeHyeMasi TPyIIa B MOJHOM COCTaBe.

[Ipu mpoBeaeHUH MUCHMEHHOTO 3a4eTa OWJIeT BHIOMpAET caM SK3aMEHYeMbIH B CiTydaii-
HOM MOPSJIKE.

DK3aMEeHyeMble MOTYT I0Jb30BAaThCSI MPOTPAMMON Y4EOHOM TUCHUILUIMHBI, & TaKXKe C
paspelieHus npenoaaBaTeisi KaabKyIsITOPAMU.

[Ipu npoBeaeHUM NUCBMEHHOIO 3aueTa HK3aMEHYEMbIM Ipeaaraercs OTBETUTh Ha JBa
TEOPETUYECKUX BOMPOCA M BBINOJHUTH JBa MPAKTUYECKUX 3aJaHUsi B COOTBETCTBUU C
MPONACHHBIMU TEMAMH.

Bpems nanucanus pa0Gotsl coctaBinger 90 MuH. (IO KEJIaHHUIO dK3aMEHYEMOTO OTBET
MOKET OBITh TOCPOUYHBIM).

N3noxxeHnne Matepuana BeAETCS B JIUCTE OTBETA, KOTOPHIH 3aTeM (110 OKOHYAHUHU dK3ame-
Ha) C/IaeTCs Ha MPOBEPKY IK3aMEHATOPY.

[TpoBepka pabOT BBIMOJHIETCS 5K3aMEHATOPOM TIOCJIE OKOHYAHHS 3adeTa U OILIEHKH
BBICTABJISIOTCSA B COOTBETCTBUM C KPUTEPHUSIMHU OLICHUBAHUSI.

B cnyyae BO3HMKHOBEHUSI COMHEHHUI OTHOCUTENIBHO TIyOWHBI 3HAHHHM 5K3aMEHYEeMOTO
HK3aMEHATOpP MOJKET MPUTJIACUTHh €Tr0 W 3a/laTh JIOMOJIHUTEIbHBIE W YTOUHSIONIME BOMPOCH B
npejenax yueOHOro MaTepuasia, BRIHECEHHOTO Ha 3a4er.

OreHka pe3yabTaTOB MUCHMEHHOTO aTTECTAIIMOHHOTO MCIBITaHUS OOBSBISETCS dK3aMe-

HYCMBIM B JICHb €TO ITPOBCACHUA.
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5. MeToauyeckne yKazaHus 1Js 00y4YAHIIUXCS 10 OCBOECHHIO JUCIHUIJIMHBI
MeToan4yeckne yKa3aHHUS MO BbINOJHEHHI0 KOHTPOJIbHBIX PadoT:

JlaHHBIN BU pabOTHI TPOBEPSIET:

1) ycBoeHue o0yyarommMucs NOJyYeHHBIX B X0/1€ 00y4YeHHs YMEHHUI U HAaBBIKOB;

2) cocOOHOCTH BBIOPATh MHCTPYMEHTAJIbHBIC CPEACTBA Uit 00pabOTKU JaHHBIX B COOT-
BETCTBHH C TIOCTABJICHHOM 3aJ1aucH;

3) yMeHHe MPOaHATU3UPOBATh PE3YJIbTAThl PACU€TOB U 0OOOCHOBATH IOJIYYEHHBIE BBIBO-
JTBL.

[TpumepHo 3a 2-3 Hemenu A0 MPOBEACHUS KOHTPOJIBHON paboThl o0ydaromemMycs HeoO-
XOJJMO TIOJIYYUTH Y MPEToAaBaTelis MabloH KOHTPOIBHON paboThl MM MPUMEPHBIA MepeYeHb
MPAKTUYECKUX 33JaHUN, BXOASIINX B KOHTPOJIbHYIO paboTy, U MOCIe 3TOr0 MPUCTYIHUTh K MOJ-
TOTOBKE.

[Tpu moaroTOBKE K KOHTPOJIBHOM paboTe ciieayeT:

1) MOBTOPHUTH TEOPETHUECKUI MaTepHall Mo TeMaM, BKIIFOUYCHHBIM B KOHTPOJIBbHYIO pabo-
Ty,

2) mpOCMOTPETH MaTepUaibl IPAKTHUECKUX 3aHATHI U JOMALTHUX 3a/laHUM;

3) monpoOoBaTh PEMIUTh 33JaHUS U3 IMA0JOHA KOHTPOJIBHOW pabOTHI WM MPUMEPHOTO
NepevHs NPAKTUYECKUX 3a/IaHHH;

4) 3aKpenuTh MOJyYCHHbIC YMEHHUSI M HaBBIKU, pellasi MOX0XKHUe 3a/laHus U3 PEKOMEH0-
BaHHBIX MperoaaBaTeaeM Y4eOHUKOB U y4eOHO-METOUYECKIX TOCOOHIA.

Ecrmu B mporecce MoAroToBKH K KOHTPOJIBHOM padOTe BO3HUKIM 3aTPYJHEHUS HITH Tpe-
OyroTcs Kakue-mnOo YyTOUHEHMsI U PEKOMEHJIAlluu, CleAyeT O0paTUThCs 3a MOMOUIBIO K MPerno-
JlaBaTeo.

MeTtoanyeckue yKa3aHusi 10 MOATOTOBKE K KOJUIOKBUYMY:

KomnokBuym — 3T0 cobecenoBaHmne IpenojaBaTelsi M yYallerocs IO 3apaHee omnpese-
JICHHBIM KOHTPOJIHBIM BOITPOCAM.

Oco6EeHHOCTh KOJJIOKBHYMa B TOM, YTO 3TO HE MPOCTO (hopMa KOHTPOJIS, a METOA yIiay0-
JIeHHUs, 3aKpeTyIeHNs] 3HaHUM yyaluxcs, Tak Kak B XoJle cobeceoBaHMsl MPeroiaBaTellb UMEET
BO3MOXKHOCTH Pa3bsICHUTH BOIIPOCHI, BOSHUKAIOIINE Y YUAIIETOCs B TIPOIIECCE MTOATOTOBKH.

OTOT BUJ JAEATEIHHOCTH Pa3BUBAET HABBIK OCYLIECTBIISITH COOp, aHAIN3 U 0O0pabOTKY
JTAHHBIX, HEOOXOMMBIX JJIS peleHus MPo(ecCHOHAIBHBIX 3a/1a4.

Ha camocTosTenbHy0 MOATOTOBKY K KOJJIOKBHYMY OOydarolieMmycsi OTBOAUTCS 2-3 He-
pi (S 178

[Tpu mOATOTOBKE K KOJJIOKBHYMY CIIE/TYET:

1) mpocMOTpeTh KOHCHEKTHI JEKIMHA U MPAaKTUYECKUX 3aHATHH U OTMETUTh B HUX UMEIO-

murecs OTBEThHI Ha BOIIPOCHI KOJUIOKBUYMA.
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2) eclii KOHCIIEKThI COZIepKaT HE BCE OTBETHI MIIM YaCTh BONPOCOB BBIHECEHO MpENoaBa-
TEJIEM Ha CaMOCTOSITEIIbHOE PACCMOTPEHHE, HEOOXOUMO M3YyYUTh COJEp)KaHHe Yy4eOHOH JnTe-
paTypbl, peKOMEHI0BAHHOM MPEI0/1aBaATEIEM;

3) B ciy4ae BO3HUKHOBEHHUS KaKUX-JIMOO 3aTPyIHEHHUH MpH MOATOTOBKE CleAyeT o0pa-
TUTHCSI 32 IOMOILBIO K IPENOIaBaTEeIIIo.

CaMonoaroToBka K NpakKTHYeCKUM 3aHATHAM

[Tpu mOArOTOBKE K MPAKTUYECKOMY 3aHATHIO 00ydYaronieMycst HeOOXOANMO:

1) 03HAaKOMUTBCS C COOTBETCTBYIOLIEH TEMOM MPOrpaMMbl AUCHUIUINHBL;

2) OCMBICIHUTD KPYI' U3Y4aE€MBbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHMS;

3) TIaTeNnbHO U3YYUTH JIEKIUOHHBII MaTepHuall;

4) N3y4uTh PEKOMEHI0BAaHHYIO JIUTEPATYPY 110 JAHHOU TEME;

5) 03HaKOMMTBCS C BOIPOCAMHU OYEPEIHOTO MPAKTHUUYECKOTO 3aHATHSL.

BaxxHbIM acneKToOM CaMOCTOATENbHOM MOJATrOTOBKU CTYJCHTOB sBIseTcs paborta ¢ Ouo-
JTUOTEYHBIM (POHJIOM.

Ora paboTa MpeAnonaraeT pa3iMyHble BapUAHTHI MOBBILIEHUS NPOPECCHOHAIBHOIO
YPOBHSI CTYJJICHTOB B TOM YHCJIE:

a) NOJy4YeHHE KHUT B HAYYHOM a0OHEMEHTE;

0) M3y4eHHne KHUT, )KYPHAJIOB, ra3eT B YUTAIHHOM 3aJie;

B) BO3MOXKHOCTb IIOMCKAa HEOOXOAMMOI0 MaTepuasa MoCPEeICTBOM AIEKTPOHHOIO KaTajo-
ra;

') MOJlyyeHHe HEeOOXOJMMBIX CBEJACHHUH 00 HMCTOYHHMKAX WHGOpPMALMU Yy COTPYAHHMKOB

OMOINOTEKN.

6. YueOHas quTeparypa u pecypcbl HHGOPMAIHOHHO-TEIeKOMMYHUKAIIMOHHOM ce-
TH "HTepHeT", BKIOYAs NepedyeHb Y4eOHO-MeTOANYeCKOro odecneyeHus 1l CaMOCTOSA-

TeJbHOI padoThbl 00y4aOUIMXCH M0 AUCHHUILINHE

6.1. OcHoBHasi JIuTEpaTypa.

1. demunoBuy, b.I1. Co0pHUK 3a1au U yIpaKHEHUH MO MAaTEeMAaTHYECKOMY aHaJU3y : ydeOHoe
nocoowue / B.I1. emunosud. — 22-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 624 c. —
ISBN 978-5-8114-4874-6. — Tekct : sneKkTpoHHBbIH // JlaHb : 31E€KTPOHHO-OMOIMOTEUHAs CH-
crema. — URL.: https://e.lanbook.com/book/126716

2. Briciias mateMaTHKa A SKOHOMHCTOB: Y4EOHHUK JUJIsl CTYI€HTOB BY30B, OOyYaromuxcs 1o
skoHoMuueckuM crienuanbHocTsMm / H. 1. Kpemep, b. A. Ilytko, U. M. Tpumun, M. H. ®pun-
MaH ; oy penakmueit H. I1I. Kpemep. — Mocksa : KOHUTH-JIAHA, 2015. — 481 c. — ISBN
978-5-238-00991-9. — Tekct : 2JeKTpOHHBIA // DieKTpoHHO-OmOmmoreunas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/52071.html
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3. Pomanko, B.K. Pa3zHoctHbIe ypaBHeHus : yuebnoe nocodue / B.K. Pomanko. — 3-e uzna. (3:.).
— Mocksa : Jlaboparopus 3nanmii, 2015. — 115 ¢. — ISBN 978-5-9963-2661-7. — Tekcr :
AJIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucTeMma. — URL:
https://e.lanbook.com/book/70755

6.2. JlonmostHUTEIbHAS JIUTEPaTypa.

1. A. ®©. ®uunmos. Beeaenune B Teoputo audhepeHInanbHbIX YpaBHEHUH: YUeOHUK: JOMYIIEHO
M-BoMm oOpazoBanusi PO i1 cTyaeHToB, 00y4. 10 GU3NKO-MaTEMaTHUECKUX HAIpPaBICHUSIM U
CIIELINAIbHOCTSIM M.: KomKuura, 2007

2. A. ®. dumunmos. CoopHUK 3aaa4 110 AuddepeHITnaTIbHbIM YPaBHEHUSIM Wxesck: HULL
"PerynspHas n xaotuueckas fuHamuka’, 2005

6.3. YueOHO-MeTOIMYeCKOe 0DecleyeHrne CaMOCTOSITeIbHOM padoThl.
He npexycmotpeHo.

6.4. HopmaTuBHbBIE IPABOBbIE JOKYMEHTBI.
He npexgycmorpeno.

6.5. UHTepHET-pecypcehl.
He npengycmoTtpeno.

6.6. UHbIe HCTOYHUKH.

1. Kynpsieues JI. JI. Kpatkuii kypc MaTeMaTndeckoro aHanmsa, yaeonuk, M. :OU3MATIIUT,
2002.

2. Kpacc M.C., UymnpsiHoB b.I1. OCHOBBI MaTeMaTHKH U €€ TPUIOKEHUS B SKOHOMHYECKOM 00-
pazoBanuu: yueOHuk. M.: [lemno, 2010.

3. COopHUK 3a/1a4 IO BBICIICH MaTeMaTHKE I SKOHOMHCTOB: yaeOHoe mocooue. [lox pen. I1.C.
I'eBopksiHa. M.: DkoHoMuka, 2011.

4. COOpHUK 3aJ1a4 IO BBICIICH MaTeMaTUKE I YKOHOMHUCTOB: ydueOHOoe mocoOue. [Tox pen.
B.U. EpmakoBa. M.: UHOPA-M, 2011.

5. Kypc muddepennmansasix ypasHerunid. Cremanos B.B. «Hayka».- M.-2004

6. CoopHuk 3a1a4 no auddepenunansubiM ypaBHeHUAM. A.D. Ouwinnnos. URSS.-M.:200

7. Kopones, A. B. lupdepenunanbabie 1 pa3HOCTHbIE YPAaBHEHUS : YUEOHUK M MPAKTUKYM IS
akageMuyeckoro Oakanaspuara / A. B. KoponeB. — Mocksa : U3aarensctBo HOpaiit, 2018. —
280 c. — (bakamaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-9896-2. — Tekcr : amek-
tpounsii // DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/413994

7. MaTepnanbHO-TeXHH4YecKas 0a3a, HHPOPMANMOHHbIE TEXHOJIOTHH, IPOrPAMMHOe 00ec-
neyenre 1 HHGOPMaILHOHHbIE CIIPABOYHBIE CHCTEMbI

Jis u3ydeHus ydeOHOW NUCIMILIMHBI HEOOXOAMMO HAaJIM4Me ayAWTOPHH, OCHAIEHHBIX
MYJIbTUMEANHHBIM 000PYIOBaHHEM M KOMITBIOTEPHBIX KIIACCOB C BBIXOJIOM B MIHTEpHET, H0CTYI
K npaBoBoii cucreme «Koncynprant [lmocy.

PaGoTta BBITTONHSIETCS C WMCIHOJIB30BAaHMEM TEKCTOBOTO pemakropa MS WORD, MS
ECXEL — ans Tabnuu, auarpamm, (UHAHCOBBIX M MareMaTHuecKuX (yHKud u T.1., MS
PowerPoint — 1st TOATOTOBKY CITAlI0B U MPE3CHTAINH.

HauMeHoBaHMe cIenMAJIbHBIX
NoMeNIeHuii M MoOMeleHni 1JIs
CaMOCTOATEIbHOM PadoThI

OcHaleHHOCTh CNelHATbHbIX MOMeIeHnii 1 MoMeleHU i IS CaMOCTO-
ATEJILHON PadoThl
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Yueonan ayoumopus ons npo-
6e0eHUA YUeOHbIX 3aHAMUL
(Ganamuil 1eKYUOHHO20 Muna,
2PYNnoewix u UHOUGUOYATIbHBIX
KOHCYy1lbmayuii)

yueOHas MeOenb (CTOJBI U CTYJbs — paboune MecTa 00yJaroIuXCcs U MPero-
JaBaTeis); TOCKa MeJIoBasg MAarHUTHAs; SKPaH; MEePCOHAIBHBIH KOMITBIOTED;
KOJIOHKH; TIPOCKTOP; MUKIIEp; BeO-Kamepa; BeIxoa B IHTEpHET.

Yueonwvie ayoumopuu ona npo-
6e0eHUA 3aHAMUIL CEMUHAPCKO-
20 muna

y4aeOHas MeOeIb (CTONBI B CTYIbs — paboure MecTa 00yJaIOIIUXCS U TIPETIo-
ZlaBaTelisl); JOCKa MeoBas MAarHUTHAs; TEXHHYECKUMHU CPEACTBaMH (ayIHo,
BUJICO U MYJIBTHMEIHMIHBIE CPEACTBA); NMEPCOHAIBHBIH KOMIIBIOTED; MPOCK-
TOp; PKpaH; BeO-Kamepa; TeJIeBH30p; BbIxo B HTEpHeT.

Ilomewenun ona camocmos-
menvHoil padbomul 00yuaOUiUX-
ca. Hngpopmayuonno-
pecypchwtii yenmp - buonuo-
mexa

KommbroTepHsIii KJlacc caMOIIOJATrOTOBKH: yueOHasi MeOenb, KOMIBIOTepHas
TE€XHUKA C BO3MOXHOCTBIO MOJKIIOUEHUS K ceTd VIHTepHeT U JNOCTYNOM B
JJIEKTPOHHYI0 MH()OPMALMOHHO-00pa30BaTENIbHYIO Cpely: KOMIIBIOTEp; Te-
neBusop; nporpamma 1C; Beixon B UIHTEpHET.

WndopmannonHo-pecypcHbI LeHTp - bubinoreka: KOMIBIOTEPHI ¢ MOJ-
KJIFOUCHHEM K JIOKaJlbHOW cet ¢uimana u Wartepuer, Wi-Fi, cronsr aynu-
TOpHBIE, cTynbst, Wi-Fi, aBToOMaTH3MpOBaHHYI0 OHONMHOTEUHYO HH(OPMAIIH-
OHHYIO CHCTEMY U 3JIEKTPOHHBIC OMOIMOTEYHBIC CHCTEMBI: «YHHUBEPCHTET-
ckas 6mbmmorexka ONLINE», «OnexTpoHHO-OMOIMOTEYHAsT cHCTeMa HM37a-
tenbetBa JIAHBY», «OmekTpoHHO-OMONMOTEYHAs CHCTeMa M3/1aTeNbCTBA
«¥Opaiiry, «DNEKTPOHHO-ONOTHOTEUHAS cucTema
IPRbooksy»,«YHuBepcuterckas HMudopmammonnas Cucrema POCCHUSAy,
«JnektponHas Oubmmoreka nuccepraumii PI'b», «Hayunas snekrponHas
oubnmoreka eLIBRARY», «kEBSCO», «SAGE Premier». Cucrtema ¢ene-
palbHBIX 00pa30BaTeNbHBIX MOpTaNoB «OKkoHoMuka. Coumornorus. Me-
HemkMeHTY», «lOpunuueckas Poccus», CepBep OpraHoB rocynapcTBEHHOMH
Brnactu P®, Caiit Cubupckoro denepaibHOT0 OKpyra  ap.

Kageopuor

KommbroTepsl ¢ BbIX0Z0M B MHTEpHET, B T.4. OCHAIllEHHBIE BeO-KaMepoi,
TapHUTYPOH (HAYITHUKH + MHUKPOQOH), CTONBI, CTYJbs, Kpecia OQUCHEIE,
TIPUHTEP, MIKA(HL.

Komnvromepnuwuii knacc ons
npenoodasameneii

KOMHBIOTepLI C BBIXOJIOM B I/IHTepHeT n B JIOKAJIbHYIO CCTb, HaSepHBIﬁ
TIPUHTCP, CKAHCPDI, CTOJIbI aYAUTOPHBIC, CTYJIbS, TOCKA ayAUTOPHA

ba3snl JAAHHbIX, m{(bopMalmonno-cnpaBquble H IMTOUCKOBBIC CUCTEMbI

N o o &~ w -

https://www.jstor.org -
n31aTcIbCTB.

www.biblio-online.ru —3nekTponno-6ubaunoreunas cuctema [IbC] KOpaiit;
http://www.iprbookshop.ru — Dnexktporno-6ubaroreunas cucrema [DBC] «Iprbooksy»
https://e.lanbook.com - DnekTporno-0nbIMOTeYHast cucTema [IBC] «Jlauby.
http://elibrary.ru/ - Hayanas snekrponnas 6ubnmoreka Elibrary.ru.
https://new.znanium.com DnekTporHo-0ubMMoTeunas cucrema [DBC] «Znanium.comy.
https://dlib.eastview.com — Uudopmarmonusiii ceppuc «East View».

Jstor. TlonHble TEKCTHI HAYYHBIX KYPHAJIOB U KHUT 3apyOeKHBIX

8. https://elibrary.worldbank.org - DnextponHnas 6ubnroreka Beemuproro banka.

9. https://link.springer.com

[TomHOTEKCTOBBIE IOJIUTEMATHYCCKUE Oa3bl AKaICMHUYCCKHUX

JKYpHAJIOB U KHUT U3JIaTeIbCTBA Springer.

10.  https://ebookcentral.proguest.com - Ebook Central. TTonHbie TEKCTBI KHUT 3apyOEHKHBIX

HAaYYHBbIX U30aTCIbCTB.

11. https://www.oxfordhandbooks.com -

I[OCTyTI K TOJIHBIM TCKCTaM CIIPABOYHUKOB

Handbooks u3narensctBa Oxford mo mpeaMeTHbIM 00JacTsIM: SKOHOMHKA W (DMHAHCHI, TIPaBo,

Ou3HeC U yrpaBieHHeE.
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12.  https://journals.sagepub.com - TloaHOoTekcTOBass  0a3a  HAy4YHBIX  JKypHAJIOB
aKaJIeMUIECKOTO M31aTeIbCTBa Sage.

13. CmpaBouHno-npaBoBas cucreMa «KoHCynbTaHT».

14.  DnexTpOHHBIHN epuoANYECKUN CIIpaBOYHUK «I'apaHT».
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