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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO AUCHUIINHE, COOTHECEHHBIX €
IUVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUS MPOTPAMMBI

1.1. Jucnummunaa b1.B.01 «/Iuddepennmansapie 1 pa3HOCTHBIE YpaBHEHU» 00eCIeYnBaeT

OBJIAZICHUC CICAYIOIUMHU KOMIICTCHIIUAMMU:

Tabmuna 1
Kon
Kon HaunmenoBanue HanmenoBanue srama
JTarna OCBOCHUS
KOMITETEHITUU KOMITETEHITUHT OCBOCHHSI KOMITIETCHIIUN
KOMITCTEHITUHT
I[IKp OC II — | CnocoGeH  HCIOIb30BaTh Crniocoben HCIIOJIb30BaTh
1 METO/IbI perieHui muddepeHIranbHbIC
nuddepeHImaTbHBIX [IKp OC I1 -1.1 | ypaBHEeHUS B IENSIX ONHUCAHMS
YpaBHEHUM ISl PpELICHUS SKOHOMHUYECKUX SIBJICHUM U
MPUKIIAIHBIX 3a7a4 MIPOIIECCOB
Crioco0eH MPUMEHSITH METOJIbI
MaTeMaTH4eCKOTo
MOJICTTUPOBAHUS TIOCPEICTBOM
[IKp OC I1 1.2 | MoAemP pex
nuddepeHIaTbHBIX

YpaBHEHUW Uil  OMMCAHUS
SKOHOMHYECKUX 3aKOHOB

1.2. B pe3ynbraTe OCBOCHUS TUCIHILINHEI Y CTYIEHTOB JOJDKHBI OBITH C(HOPMHUPOBAHBI:

Ta0nuua 2
OT®/TD/TpynoBsie
Kop srana ocBoenus
po¢eCCHOHATIBHBIE PesynbTarsl 00ydeHus
R — KOMIIETCHIIUH

HA YPOBHEe 3HAHUU.
TEOPETUYECKHE OCHOBBI PELICHUS OOBIKHOBEHHBIX
mudpdepenimanbapix  ypaBHeHuin  (OAY) w
JUHEHHBIX pa3HOCTHBIX ypaBHeHul (JIPY);

IIKp OC 11 -1.1 HA YPOBHEe YMEHUU:
pellleHne TNPUKIAAHBIX 33Ja4 C MCIOJIb30BaHHEM
ony u JIPY;
HA YPOBHEe HABBIKOS.
OCHOBHBIE METOJIbl pelleHuss AuPPepeHInanbHbIX
YpaBHEHUM.
HQ YPOBHEe 3HAHUU.
Teopust TuddepeHIaIbHbIX YPaBHEHNH;
HA YPOBHEe YMEHUU:
Kiaccupukanus 1udepeHaabHbIX ypaBHEHUH 1

I[IKp OC1I-1.2 MPUMEHEHNE HEOOXOAUMBIX METOJIOB ISl PEIICHHUS
ATUX YPAaBHEHUH;
HA YPOGHEe HABbIKOS.
peleHre OOBIKHOBEHHBIX AU (epeHIHaNbHBIX |
PA3HOCTHBIX JMHEHHBIX YPABHEHUM.

JUTsL O4HOM /0.

2. O0beM u MecTO AUCHUILIMHBI B cTpyKTYype OIT BO
O0beM IMCHUIIIHHBI
Huctunmumnaa b1.B.01 «luddepennmanbapie 1 pa3HOCTHBIE YpaBHEHHS» COCTABIISET 2 3a4ETHEIC
€IMHULIBL, T.€. /2 aKaJeMHUYEeCKHX Yaca.
Ha xoHTakTHYI0 paboTy ¢ mpernoaBaTeneM BbieneHo 32 Jaca, u3 HuX 16 gacoB yeknuit u 16
4acoB MPAKTUYECKUX 3aHIATUH, HA CaMOCTOSTENbHYIO paboTy oOydaronuxcs BeiaeneHo 40 yacos




Mecto aucuuminnsl B ctpykrype OII BO
Hucnunmuaa b1.B.01 «/luddepennmanpapie 1 pa3HOCTHBIE YpaBHEHUs» u3ydaercs Ha 1 kypce,

BO 2 ceMecTpe /ISl CTYJEHTOB OYHOH (/0.

OcBoenue mucuumumabl b1.B.01 «/luddepennuanbabie 1 pa3HOCTHBIE YPABHEHHS OIMPACTCS
HA MUHUMAJIBHO HEOOXOAMMBIH 00BEM TECOPETHUECKUX 3HAHUH, MOMYYEHHBIX B XOJI€ U3YyUCHUS

mucimume b1.0.02

«MaremMaTudecKuii aHaJIHu3y,

b1.0.03

«Anrebpay,

a TakKXC Ha

npruoOpeTeHHbIE paHee YMEHHUSI U HAaBBIKM B 00JIaCTH 6a30BOTO Kypca, MOJYYCHHBIX B CPEIHHUX

00pa30BaTeNbHbIX YUPEIKICHUIX.
dopma MPOMEKYTOYHOU aTTECTAIIUHA B COOTBETCTBUU C YYCOHBIM IIJIAHOM 3a4eT.

3. Conep:xaHue ¥ CTPYKTYpa JMCIHHUIIIHHBI
Ounasn hopma odyuenusn

Tabnuna 3.1
O0beM AMCHUIIMHBI, AK. Yac./ yac. ®opma
KonrakTHas padoTta TeKyIero
Ne /i HaumenoBanue Tem 0o0y4yalomuxcsi ¢ KOHTPOJISI
(pa3aeJioB) Bcero npenoaaBarejemM Cp ycneBaemMocTu®,
10 BUAaM Y4eOHbIX 3aHATHH NMPOMEXKYTOUYHOM
J JIP 3 | KCP arrecTanuu™*
DKOHOMHUKO-MaTEMaTUIECCKUE
MOJIEJH, OTIMChIBaeMbIe
Tema 1 A hepeHImanbpMm 8 2 2 4 K, Kon
YPaBHEHUSIMH.
Huddepenumanbaoie
YpaBHEHHS IEPBOTO TOPSIIKA.
JIunelinpie
Tema 2 | nuddepenumanbHbie 8 2 2 4 K, Kon
ypaBHEHUS] BTOPOTO MOPSKA.
CucteMbl THHEHHBIX
Tema 3 | nuddepeHTnaATBEHBIX 8 2 2 4 K, Komn
YpaBHEHMIA.
KonngecTBeHHBIH 1
KaueCTBEHHBIN aHaN3
Tema 4 | cTallMOHAPHBIX CHCTEM 10 2 2 6 K, Kon
g depeHInaTbHBIX
YpaBHEHUH.
DKOHOMHKO-MAaTeMaTUIEeCKHe
MOJIEJH, OTIMChIBaeMbIe
Tema 5 | pa3sHOCTHBIMU ypaBHEHHUSIMH. 8 2 2 4 K, Kon
PaznoCTHBIE YpaBHEHHS
TIEPBOTO TIOPSKA.
Tena 6 JIuneiiHble pa3HOCTHBIE 8 5 5 4 K, Kon
ypaBHEHUS] BTOPOTO MOPSIKA.
Tema 7 Cucrembl TUHEUHBIX § 8 5 5 4 K, Ko
Pa3HOCTHBIX ypaBHEHHM.
KonngecTBeHHBIH 1
Tema 8 Ka4eCTBEHHBIN aHAIN3 14 5 5 10 K, Kon
CTaLlMOHAPHBIX CUCTEM
Pa3HOCTHBIX YpaBHEHU.
IIpoMexyTouHas aTTecTanus 3a
Bcero: 72 16 16 40 AKk.4.
2 0,4 0,4 1,1 3.e.
54 12 12 30 Actp.u.

* — ghopmbl mexyueco KOHmMpoJis ycnegaemocmu.: koumpoavnas paboma (K), konnoxeuym (Kon).
** - hopmvl npomesicymounou ammecmayuu: 3avem (3a).




ConepxaHue TUCHUILINHBI

Tema 1. DKOHOMHMKO-MaTeMaTHYeCKHEe MO/, ONHMcbhbiBaeMble JAU(PPepeHUNATLHBIMHU
ypaBHenusimu. luddepenunanbHble ypaBHeHHs IEPBOT0 NOPSIAKA

[Ipumepsl MaTeMaTHYECKHMX MOJEIEH B JIKOHOMHUKE, OMMCHIBAEMBIX Au(depeHrnaIbHbIMU
ypaBHeHHsIMUA. OOmme mnoHATHS i JudepeHINaTbHOr0 ypaBHEHHsT IEpBOTO TOpSIKa
(pemieHue ypaBHEHUs, MHTerpajibHas KpuBas, 3afada Komm 1isi ypaBHEHHS B HOPMAaJIbHOM
¢dopme). YpaBHeHHE TIepBOro Nopsiaka B JuddepeHnnanax 1 METOIbl ero peuieHus (ypaBHeHne
C pa3lensollMMHU  [EPEMEHHBIMU, OJHOPOJAHOE YPaBHEHUE, YPAaBHEHUE B  IOJHBIX
muddepennmanax). JIuHeitHoe ypaBHEHHME MEpPBOro MOpsaka. MeToj BapHaluu MOCTOSHHOM.
VYpaBuenue bepnyiu.

Tema 2. J/Inuneiinbie nu¢pepeHunaibHbIe YPABHEHUS BTOPOTo MOPSIAKA

OO1mue noHATHs (pellleHuEe ypaBHEHMS, HayaJlbHbIE 3HAYEHMs JUIsl YPaBHEHHUS B HOPMAaJIbHOMN
dopme). Metonsl moOHMWKEHUs Topsaka auddepeHnmanbHbX  ypaBHeHui. [loHsTHE O
Qg epeHIMaIbHbBIX YPAaBHEHHUSX BBICHIETO MOpsAAKa. [IpUHIMIT CyNeprno3uiuu U alropuTM
MOCTPOCHUS OOIIEro peumeHusl JHUHEHHOTO OJHOPOJHOTO YPaBHEHUS BTOPOrO IMOpSAIKa C
NOCTOSTHHBIMU KO3 dunueHTamu. CTpyKTypa OOIIEro peuieHds JTUHEHHOTO HEOTIHOPOIHOTO
ypaBHEHHUS. MeTOIbI HAX0XACHUS YACTHBIX PEIICHUN HEOJHOPOJIHOTO YPaBHEHHUSI.

Tema 3. Cucrembl TUHEHHBIX IH(PepeHInATBLHBIX YPABHEHHUI

O6HII/I€ HOHATHUSA M CBOMCTBA (ManI/IIIa CUCTCMbI, PCHICHUC CHUCTCMbI, 3aJaHHUC HaYaJIbHBIX
3HaueHuil). JluHeiHas omgHOpogHas cucTema (MPUHIMI CYNEPHO3UlUd U (yHAaMeHTaIbHas
MaTtpula pereHui, odmee pemenue). CTpykTypa oOIIEro perieHus: TUHEHHONH HEOAHOPOIHOU
cuctembl. Bapuanus nmocTostHHBIX. MeTopl pelieHusl cucTeM JMHEHHBIX TuddepeHInanbHbIX
YPaBHEHHI C TIOCTOSTHHBIMH KO3 HUIIMEHTaAMH.

Tema 4. KouiunyecTBeHHbII W Ka4deCTBeHHbIH aHAJM3 CTAlMOHAPHBIX CHCTEM
au¢pdepeHINATBHBIX YPABHEHUI

OO01re NoHATHS U CBOMCTBA (pellieHue CUCTEMBI, (pa3oBasi Tpa€KTOpUS, IOJOKEHUS PAaBHOBECHS,
LUKJIbI). Y CTOHYMBBIE U HEYCTOWYMBBIE MIOJO0KEHUS paBHOBECHs. AHAIN3 OJHOPOAHOM CUCTEMBbI
JUHEHHBIX JAU(PepeHInanbHbIX YpaBHEHUN C MOCTOSHHBIMU Kod(dduiMeHTaMu Juis ciydas
JIByX HEHM3BECTHBIX. VccienoBaHue HETMHEWHBIX CTALIMOHAPHBIX CHUCTEM BOJU3U MOJOXKEHHUN
paBHOBECHS 110 JIMHEWHOMY NPUOIMKEHHUIO.

Tema 5. DKOHOMHKO-MaTeMaTH4YeCKHe MOJeJH, ONHCbIBaeMble  Pa3HOCTHBIMH
ypaBHeHHsAMH. PasHOCTHBIC ypaBHEHHS NIEPBOI0 MOPSAAKA

OOmue nOoHATHA Uil Pa3HOCTHOTO YypaBHEHHUS INEPBOro MOpsAKa B HOpMalbHOM ¢opMme
(pemieHne ypaBHEHHUs, HauyaJbHbIE yCIOBMS, 3ahaun Ko, peleHne pa3HOCTHOTO YpaBHEHUS
nosicTaHoBKOM). JIMHelHOe ypaBHEHUE MEPBOro Mopsiika (apupmeTrnueckas U reoMeTpudecKas
IPOTPECCUU, YACTUYHbIE CYMMBI U TIPOU3BEIEHUS, METO]] BapHallui IOCTOSHHOMN).

Tema 6. JInneiiHbIe Pa3HOCTHBIC yPABHEHUsI BTOPOIo MOPsiAKa

[TpyHIMI Cyneprno3UIMU U AJITOPUTM MOCTPOEHUSI OOIIEro peleHus] JUHEHHOTO OJTHOPOJIHOTO
YpaBHEHHUsI C TOCTOSHHBIMH Kod¢¢unuentamu. CTpyKTypa o0OLIero pemeHus JIMHEHHOro
HECOOAHOPOJAHOIO YpaBHCHHA. MeTOJIBI HaXO0XJICHUA HJaCTHOTI'O peICHUA JIMHEHUHOTO
HEOJJHOPOJHOTO YPAaBHEHHsI ¢ IOCTOSHHBIMU K03 urimeHTamu.

Tema 7. CucreMbl JIMHEHHBIX PA3HOCTHBIX YPaBHEHHUI

OO0mue MoHATUS M CBOMCTBa (MaTpulla CHCTEMBbI, PEIIEHUE CHUCTEMBbl, HadajbHbIE YCJIOBHS).
Pemenune mnoxacraHoBkoil. JIuHelHas oaHOpoAHAas cucTeMa (NPUHLUI CYNEPHO3ULUU U
dbyHIaMeHTaIbHAS MaTpHIla pelieHui, ollee pemenne). MeToapl perieHus: CUCTEM JIMHEHHBIX
Pa3sHOCTHBIX YpPAaBHEHHMH C TMOCTOSHHBIMU Kod(h¢duuumeHntamu. CTpykTypa OOIIEro penieHus
JIMHENHON HEOTHOPOIHOM CUCTEMBI. YacTHBIE PEIICHMUS.



Tema 8. KoinuecTBeHHBbIH W Ka4eCTBEHHbIH aHAJIM3 CTALMOHAPHBIX CHCTEM Pa3HOCTHBIX
YPaBHEeHU
Kputepun ycTOWYMBOCTH HYJIEBOIO PELIEHUS JIMHEMHONM OAHOPOJHOW CHUCTEMBI. DJIEMEHTHI
KOJIMYECTBEHHOTO M Ka4E€CTBEHHOI'0 aHAJIN3a HEJIMHEMHBIX CTALlMOHAPHBIX CUCTEM Pa3HOCTHBIX
YpaBHEHUM.

4. MaTtepuaJjbl TEKyLIero KOHTPOJIsl yCIIeBaeMOCTH 00ydaommxcs U GoH/ OlleHOYHbIX
CpPeACTB MPOMEKYTOYHOM aTTeCTAIMHU O JUCIUIINHE

4.1. Tekymuii KOHTPOJIb yCII€eBA€MOCTH
4.1.1. ®opMbI TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH
Tabnuua 4

MeTO,Z[I)I TEKYHIETO0 KOHTPOJIA

Tewa (pasnen) yCIIEBAEMOCTHU

Tema 1. DKOHOMHKO-MATEMAaTHYCCKUE MOJICIIH, OIICHIBACMBIC
nuddepernmanbHpIMUA ypaBHeHUAMH. [{udpepennmnanpapie
YpaBHEHUS TIEPBOTO MOPSIIKA

Kontponbnas pabora Nel
KonnokBuym Nel

Tewma 2. JIuneitnsie quddepeHnnanbHbie ypaBHEHUS BTOPOTO KonTponbnas padora Nel

IIOpsIIKa KonnokBuym Nel
N .. | KouTponbHas padora Nel
Tema 3. Cuctembl THHEHHBIX TU(HEpEeHINATBHBIX YpaBHEHHUH
KonnokBuym Nel
Tema 4. KonuecTBEHHbI U KAYECTBEHHBIN aHAIU3 KonTponbnas padora Nel
CTaIMOHAPHBIX cHCTeM AU PEpeHINATHHBIX YPABHCHHIA Komnoksuym Nel

Tema 5. DKOHOMHKO-MaTeMaTHYSCKHE MOJACIIHN, OIINCBIBACMBIC
PAa3SHOCTHBIMHU YPABHCHUSAMMU. Pa3nocTtHbIe YpaBHCHUA IICPBOTO
IopsAaaKa

KonTponbnast padota No2
KomnnokBuym Ne2

. Konrtponsnas padora Ne2
Tema 6. JIuneiiHble pa3HOCTHBIE YPaBHEHUS BTOPOIO NOPsIKa

Konnoksuym No2
. . Konrponsnas padora Ne2
Tema 7. Cuctembl JIMHEHHBIX Pa3HOCTHBIX ypaBHEHUN
Konnoksuym No2
Tema 8. KonmdecTBeHHBIN U Kau€CTBEHHBIN aHAIN3 KonrtponbHas padora Ne2
CTallMOHAPHBIX CUCTEM PAa3HOCTHBIX YPABHEHUM Komnnokuym Ne2

4.1.2. MaTepuaJjibl TEKYIIEro KOHTPOJIS YCIIeBA€eMOCTH

TunoBbie omeHOYHBIE MaTepuaabl N0 TemMe 1 «IKOHOMHMKO-MaTeMAaTHYeCKHe
MOJe/H, OmHucbiBaeMble AH(PPepeHIHANBHBIME YypaBHeHUsIMH. [(uddepeHnuaibHbie
YPaBHEHH NEPBOro NOpsaKa»

BapunanTsl 3a1aHuii KOHTPOJIbHOM padoThl Nel

1. Haiit yacTHOE pELIEHHUE, YIOBIETBOPSIOIIEE HAYAIBHOMY YCIOBHIO: ' = y__§ () =2

X+
2 2

2. Haiitu oO1iee perienue: rry o y'

3. Haiitu o6miee pemenue: (4x% +6xy?)dx +(6x°y +e¥)dy =0

Bonpocs! k kostokBIYMY Nel

1. Tlpumepsl  MaTeMaTHYeCKHMX  MOJeNeHl B  DKOHOMHKE,  OIMCBHIBAEMBIX
muddepeHMaIbHBIME ypaBHeHUAMHU. OO0mue noHatus g auddepeHnnanbHoro ypaBHEHUs
NIEPBOTO TOpsi/IKa (pelIeHne ypaBHEeHUs, MHTEeTpalbHas KpuBas, 3a1a4a Komm g ypaBHEHUS B
HOpMaJIbHOU (popme).

2. YpaBHeHHe MepBOro Nopsiika B quddepeHimraiax 1 METOIbl ero penieHus (ypaBHeHue
C pa3fensAIONIMMU  TIEPEeMEHHBIMH, OJHOPOJHOE YypPaBHEHHE, VYpaBHEHHE B  IIOJHBIX
muddepeHImanax).




3. JIuneitHoe ypaBHEHHE IIepBOro mopsaka. Meroa BapHallUy MOCTOSIHHOM. YpaBHEHHE
bepnynnu.

TunoBbie oneHOYHbIe MaTepuasbl MO0 Teme 2 «JIuHeiinble nuddepeHuaIbHBIE
YPaBHEHHS BTOPOTO MOPSIKA»

BapuanTsl 3a1aHuil KOHTPOJILHOH padoThI Nel

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

2. Haiitu oGmiee pemenue: y' —2y =2x—8
3. Haiitu obmiee pemenue: Yy’ + 4y’ +5y = 40c0s3x

Bonpocs! k ko1okBuymy Nel

1. O6me moHsATHS (pelIeHHE YpaBHEHHWS, HAdaJlbHbIC 3HAYCHHS /ISl YpaBHCHHS B
HOpMalibHOU (hopme). MeTo sl moHmKeHHs nopsaaka auddepeHnnanbabx ypasHenuid. [Tonsarue
o i hepeHInaNBHBIX YPaBHEHHUSIX BBICILIETO OPSIKA.

2. llpuHUMIT CYyNEepHO3MLIMU U aNTOPUTM MOCTPOCHHS OOILEro pemeHHs JHUHEHHOTO
OJHOPOJHOTO ypaBHEHHs BTOPOTO MOpPsJIKa C MOCTOSHHBIMU Kodddurmentamu. CTpykTypa
00IIero penIeHus JIMHEHHOTO HEOJHOPOIHOTO YPaBHEHHUS.

3. MeTozbl HaXOKACHHSI YACTHBIX PEIICHUH HEOTHOPOJAHOTO YPaBHEHHUS.

TunosBbie ouneHOYHbIe MaTepuajbl mno TemMe 3 «CucremMbl JIMHEHHBIX
AU(ppepeHIHAIBHBIX YPAaBHEHUI»
BapuanTsl 3a1aHnii KOHTPOJIbHOM padoThl Nel
1. MeTo0M UCKIIIOUEHHS HalTH o01ee perienue cucteMsl (V = vix), z = z(x)):
_1." =1+4x— 2v— 4z

I =-x"—v+z

(25 ]

b

i=x—v-+z
2. Haiitu o01iee pemieHne CUCTEMBL: 4V = X + ¥ — I,
z=2x—w

Bonpocs! k kos1okBHYMY Nel

1. OOmme MOHATHS W CBOWCTBA (MAaTpUlla CUCTEMBI, PEIICHHE CHUCTEMBI, 3aJIaHHe
HAYaJbHBIX 3HAYCHUN).

2. JluneliHas opHOpojHas cucTema (IMPUHLHUII CYNEpPHo3WLUU U (PyHIAMEHTalbHas
MaTpHlla pelieHni, o011iee pereHue).

3. CrpykTypa o0OIIero pemnieHus JHUHEWHOW HEOJHOPOIHON cucteMbl. Bapuanus
MOCTOSTHHBIX. METOIbl pelieHuss CHCTeM JIMHEeWHBIX auddepeHanbHbIX YpaBHEHHH C
MOCTOSIHHBIMU KO3 (hULIIEeHTaMHU.

Tunosble oneHOYHbIe MaTepuaJibl 0 TeMe 4 «Kom4ecTBeHHbIN U KaueCTBEHHBbIH
aHAJIU3 CTAllMOHAPHBIX cUcTeM AU(epeHIHAIbHBIX YPABHEHH I
BapunanTbl 3a1aHuii KOHTPOJIbHOM padoThl Nel

1. HaiitTi monoxeHust paBHOBECHSI M KCCIIEIOBATh UX HA YCTOMYHUBOCTD: Lrl: _1;3

2. Onpenenuth THI OCOOOH TOYKM M HAPUCOBATh TPAEKTOPUIO Ha IUIOCKOCTH (X, Y):
r=v+x—4

{ v=3v—x

3. HccnenoBarh Ha yCTOMYMBOCTH [0 IEPBOMY MPUONHKCHHUIO HYJICBOC PCIICHHE:
¥ =¥ —cos3x

Ei' =+/4+8x— 2e¥

Bonpocs! k kosu1okBuyMy Nel
1. OOmue MoHATHA U CBOWCTBA (pelIeHue CUCTEeMBI, (pa3oBas TPaeKTOPHs, MOJIOKEHUS
paBHOBECHUSI, IUKJIbI). Y CTOHYMBBIE M HEYCTOMYMBBIE MTOJIOKEHUS PABHOBECHS.



2. AHaiu3 OJHOPOJHOM CHUCTEMbl IUHEHHBIX Au(QepeHInanbHbIX ypaBHEHUH C
HNOCTOSIHHBIMU KO3(puiimeHTaMu aj1s ciaydas ABYyX HEU3BECTHBIX.

3. UccnenoBanue HENMHEHHBIX CTAIIMOHAPHBIX CUCTEM BOJIM3H IOJIOKEHHH PaBHOBECHS
10 JIMHEHHOMY IPUOIIHKEHHUIO.

TunoBble OULEHOYHbIE MATEPHAJBI MO TeMe 5 «IKOHOMHUKO-MATEMATHYECKHE
MoO/1eJIN, ONNChIBAeMble PAa3HOCTHHIMU ypaBHeHUsiMH. Pa3HOCTHbBIE ypaBHeHHS NEPBOro
MOPSAKA

BapunaHTsl 3a1aHui KOHTPOJIbHOH padoThl Ne2

1. Pemmuth pa3HOCTHOE JIMHEHHOE ypaBHEHHUE TIEPBOTO TOPSJIKA:

]

vk +1) =

2

Vv k 4 0

E+1 (%) E+3
2. PemuTh IMHENHOE Pa3HOCTHOE CTAllMOHAPHOE YPAaBHEHUE NIEPBOTO MOPSIKA:

vik +1)+ 2y(k) =3k* + 2k — 2

Bonpocs! k ko/10KBIYMY Ne2

1. OOuye noHATHUSA A1 pAa3HOCTHOTO YPAaBHEHMS [IEPBOTO MOPsIKa B HOPMAJILHOU (opme
(pemieHue ypaBHEHUS, HadajbHbIE ycloBHs, 3a1auu Komm, peiieHue pa3HOCTHOTO YpaBHEHHUS
MOICTAHOBKOH).

2. JluHeiiHOe ypaBHEHHE TIIEpPBOTO TMoOpsaKa (apupMeTHyecKass W TeoMEeTpUYecKas
IPOTPECCUH, YACTUYHbIE CYMMBI U IIPOU3BEIEHUS, METO/] BapHallui IOCTOSHHOMN).

Tunosbie OLleHOYHBbIE MAaTePUHAJIbI 0 TeMe 6 «J/InHeliHbIe PAa3HOCTHBIE YPABHEHMS
BTOPOTO MOPSIKA

BapuanTsl 3a1aH1ii KOHTPOJILHOH PadoThI Ne2

1. Pemuth MHEHOE OTHOPOTHOE PA3HOCTHOE CTAIIMOHAPHOE YPaBHEHHE BTOPOTO TOPSIIKA:

vik+2)+vik+1)—2v(ik)=0

2. Pemith TMHENHOE HEOTHOPOTHOE PA3HOCTHOE CTAIIMOHAPHOE YPaBHEHUE

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

Bonpocsl k ko/10KBIYMY Ne2

1. IlpuHUOMI CyNEeprno3uLMM M AITOPUTM IOCTPOEHHUS OOIEro peuieHusl JIUHEHHOro
OJTHOPOJTHOT'O YPABHEHUS C MOCTOSIHHBIMHU KO PHUIIMEHTaAMH.

2. CTpykTypa o0IIero peneHus JMHEHHOT0 HEOJHOPOTHOTO YPaBHEHHUS.

3. MeToapl HaX0XIE€HUSI YaCTHOIO PEIICHUs JIMHEWHOTO HEOAHOPOJHOIO YPaBHEHHUS C
MOCTOSIHHBIMU KO3 (hULIIEHTaMHU.

Tunosbie oneHo4YHble MaTepuayabl M0 TeMe 7 «CHCTeMbl JMHEHHBIX PAa3HOCTHBIX
yPaBHEeHHID»

BapunanTsl 3a1aHui KOHTPOJIbHOMH padoThI Ne2

1. Pemmths NMHENWHYIO OZHOPOJHYIO CTAalMOHAPHYIO CHCTEMY pPa3HOCTHBIX YpaBHEHHMH
x(k+1) = —6x(k) +8v(k),
vik +1) = —4x(k) + 6v(k).

BTOPOTO IOpsaKa: {

2. PenmTh IMHEHHYIO HEOJHOPOIHYIO CTAI[MOHAPHYIO CHCTEMY Pa3HOCTHBIX YPaBHEHHIA:
x(k+1)=—-2x(k)—v(ik)+ 7k —1,
{ vik+1) = —4x(k) — 5y(k) + 2.
[ x(k+1)=3x(k)+v(k)+2k+ 2,
3. Haiitu pemenvie pasHocTHo# 3amaun Komm: 4 v(k + 1) = 2x(k) + 4v(k) + 2k + 1,
l x(0) = v(0) = 0.



Bonpocs! k ko/10KBIYMY Ne2

1. OOmue TOHATHA W CBOWCTBA (MaTpUIlA CHCTEMBI, PEIICHHE CHCTEMbI, HadaJIbHBIC
YCJIOBHS).

2. Pemtenue moacTaHoBKOIA.

3. Jlunelinas oxHOpOAHAs cuctema (NMPUHLUI CYNEPHo3uIuu U (yHIaMEHTaIbHAs
MaTpHIla pelIeHUi, 0011Iee peieHue).

4. Mertoapl pelieHHs CHCTEM JIMHEHHBIX Pa3sHOCTHBIX YPaBHEHMH C IOCTOSTHHBIMU
ko3 urmeHTamu.

5. CtpykTypa 00111ero pemieHus JIMHEHHOW HeOTHOPOAHON CUCTeMBI. UacTHEIC peIICHMS.

TunoBbie oeHOYHBbIE MaTepuajibl 0 TeMe 8 «Kom4ecTBEeHHbIN U Ka4eCTBEeHHbIN
aHAJIN3 CTAIIMOHAPHBIX CHCTEM PA3HOCTHBIX YPABHEHUI»

BapunaHTsl 3a1aHuil KOHTPOJIbHOMH padoThI Ne2

1. HMccnenoBarh yCTOMYMBOCTD MOJIOKEHUA PABHOBECHUS! HEJIMHEHHBIX CHCTEM PAa3HOCTHBIX

x(k+1)=x(k)— 4v(k) + 2x(k)v(k) — 8,
ypaBHEHMIA: l vk +1) = v(k) + 4v3(k) — 22 (k).

2. HccrenoBarh OrpaHMYeHHOCTD PEILEHHI CUCTEMBI Pa3HOCTHBIX YPABHEHMIA:
1
x(k+1)=—=v(k) +cosk,

l.‘»'(k +1) = _‘»'U{j_ + v(k) + sink.

Bonpocs! k ko/10KBIYMY Ne2

1. Kpurepun ycTOHYMBOCTH HYJIEBOI'O PELICHUS JIMHEHHON OHOPOIHON CUCTEMBI.

2. DneMeHTBl KOJIMYECTBEHHOI0 U KaUYeCTBEHHOI'O aHaIM3a HEJMHEHHBIX CTallMOHAPHBIX
CHCTEM Pa3HOCTHBIX YPaBHEHUH.

4.2. IIlpomMeKyTOYHAS aTTeCTANMS
4.2.1. IlepeyeHb KOMIETEHIHMI C yKa3aHMeM 3TanoB HMX (OPMHPOBaHUS B Mpolecce

ocBOeHMs1 oOpa3oBatesibHOi mporpammbl. Iloka3zareqim HM KpUTepHUM OLEHMBAHUSA
KOMITETEHIH ¢ y4€TOM 3Tana ux (popMupoBaHus

Tab6mumna 5
Kon srana
Kon Haumenosanue : HaumenoBanue >tama
OCBOEHUS
KOMIETEHIIUH KOMIIETEHIIH OCBOEHHS KOMITETEHIIUN
KOMIIETCHIINT
[IKp OCII—-1 | CiocobeH  HCMOnb30BaTh Crnocoben HCII0JIb30BATh
METO/BI peeHuin muddepeHanbHble
muddepeHranbHbIX [IKp OC 11 -1.1 | ypaBHEeHHs B LENAX ONUCAHMS
YpaBHEHHWH Uil peIICHUs DKOHOMHYECKUX SIBJICHUH W
MPUKIIAJHBIX 33124 IIPOIIECCOB
Crioco6eH MPUMEHSTh METOJIbI
MaTeMaTH4eCKOTo
MOJICIIMPOBAHMS TTOCPEICTBOM
MKp OC I1 1.2 | MoAemP ped
TuddepeHIaTbHbIX
YpaBHEHWHA Ui OTHCaHUS
HKOHOMHUYECKUX 3aKOHOB
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Tabauua 6

Ortan 0OCBOCHUA

Tloka3zaTenb OollecHUBaHUS

Kputepuit onenuBanust

HcIojn30BanueM JIPVY.

KOMIIETEHIINH
I[IKp OC II-1.1 3Haer u npumensier | Knaccupunupyer
Cnocoben UCIIOJIB30BaTh | muddepeHaibHbIe nuddepeHnrabHbIC YPABHEHUS
muddepeHranbHbIe ypaBHEHHS KakK HMHCTPYMEHT | U TPUMEHAET He0oOXOAHMbIe
ypaBHEHHUS B LEeJSIX | MAaTeMaTHYeCKOr0  OMUCAHUS | METOJAbl  JUIsl HMX  PELICHUS;
ONHCAaHUs  HKOHOMHYECKHUX | €CTECTBEHHO-HAYYHOU CTPOHT u pemaer
SIBJIGHUH U MPOIIECCOB KapTUHBI MUpa MaTeMaTH4ecKue MOJIETH
SKOHOMUYECKOU HPUPOABI
MOCPEACTBOM
TG depeHIaIbHbIX
ypaBHEHUU
I[MIKp OC 11 -1.2 3HaeT TeopeTuyeckue ocHoBHI | IIpumenser METO/IbI
Crniocoben IPUMEHATD | pEIICHUs OOBIKHOBEHHBIX | MATEMaTUYECKOTO
METOABl  MaTeMaTH4YecKoro | AudQepeHIrarbHbIX MOJICIIUPOBAHMS  [TOCPEIICTBOM
MOJEJIMPOBAHUS ypaBuenui (OY); ymeert | auddepeHnnaibHbIX
MOCPENICTBOM pemaTh NpUKIaJHbIe 33/1a41 C | ypaBHEHHH A ONHCAHHSA
nuddepeHranbHbIX ucnoib3oBanueM OJlY; 3HaeT | SKOHOMUYECKUX 3aKOHOB,
YpaBHEHHH Ui OMHCAHHS | TEOPETHUECKHUE OCHOBBI | BBIPOKEHHBIX B BUJIC
SKOHOMHMYECKUX 3aKOHOB pelieHui JUHEHHBIX | KOMIMYECTBEHHBIX BEJIMYUH,
Pa3HOCTHBIX YpaBHEHHH | XapaKTEPU3YIOLINX
(JIPY); yMeer pelarb | SKOHOMUYECKYIO CUCTEMY,
MIPUKIIAIHbIE 3a7auu C | mpolecc UK SIBIICHUE

4.2.2. ®opma u cpeacTBa (MeTo/bl) POBEICHUS MPOMEKYTOYHOM ATTECTAIUN
q)OpMOﬁ MMPOMEIKYTOUYHOI'O KOHTPOJIA IMOCJIC U3YUCHUA JUCHUIIJIMHLBI ABJIACTCA 3a4UCT B

NUCbMEHHOHU (hopMme.

OTBETCTBEHHBIM JTAalioM Y4eOHOro Tpolecca SBISIETCA clladya [POMEXKYTOUHAs
aTTectanusa. beccmopHbM (PakTOpOM YCIHENTHOTO 3aBEPIIEHUsT OYEPEAHOr0 CeMecTpa SBISETCS
KpOIOT/IMBasi, CUCTEMaTU4YecKasi paboTa CTy/eHTa B T€UEHHE BCero cemectpa. B stom ciyudae

oATOTOBKA K

IIPOMEKYTOYHON

aTTeCTallun

Oyzner

SABJIATHCA

KOHIEHTPUPOBAHHOMN

CHCTEMaTU3alMeN BCEX MOJYYECHHBIX 3HAHUU 110 JAHHOW TUCIUIUIMHE.

B Havane cemecTpa peKOMEHAYETCS 110 BCEM M3YyYaEMBIM IIPEIMETaM MOJTYYUTh BOIIPOCHI
K TIPOMEXKYTOYHOM aTTeCTalluu, a TaKKe HCIOJIb30BaTh B Ipoliecce OOydYeHHUs MpOrpaMmy,
JIpyTrue METOINYEeCKUE MaTepualibl, pa3paboTaHHbIE O JAHHOW JUCUUTUIHHE.

I[Ippu noxaroroBke k

IIPOMEKYTOUYHON

aTrecranuu

KOHCTPYKTUBHBIM  SABJISACTCSA

KOJIICKTUBHOC O6Cy)K,I[eHI/IC BBIHOCHUMBIX HaA 5K3aMCH BOIIPOCOB C COKYPCHHKaMH, YTO ITO3BOJISICT
MOBBICUTH CTCIICHb CUCTEMATHU3all 1 er'Iy6J'IeHI/I$I 3HAHUIA.

Hepezl MOCJICAHUM CEMHHAPOM II0 IIPEAMETY CICAYCT COCTABUTHL CIIMCOK BOIIPOCOB,
Tp€6yI-OHII/IX JOMOJHUTCIBHOI0 Ppa3biACHCHHA MPCIOJaBaTCIIEM Ha KOHCYJIbTAOUH TCPE]a

IIPOMEXYTOUYHOU aTTECTALIUEH.

4.2.3. TunoBbie OLCHOYHBIE CPEICTBA
Cnucox BONpPOCOB [Jisl HOATOTOBKHU K 3a4eTy

1.  Tlpumepst

MaTeMaTU4YCCKUX

MojeJen

muddepeHIIMaTbHBIMA YPaBHEHUSIMHU.
2. OOmme noHATUs Ui AuQQepeHInaIbHOr0 YpaBHEHHs MEPBOro Mopsaka (pereHue
ypaBHEHUS, UHTETpalibHasl KpuBas, 3a7ada Ko /uis ypaBHeHUs B HOpMaibHOU (hopme).
3. YpaBHeHHe NEPBOTo Mopsi/ika B qudQepeHnmanax 1 METo/Ibl ero penieHus (ypaBHeHue

C  Pa3IeNAIOMNUMH
muddepeHImanax).

MNEPEMCHHBIMU,

OJTHOPOJTHOE

YpaBHEHHE,

OKOHOMHUMKEC, OIIMChIBACMBIX

YpaBHEHUE B  MOJHBIX
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4. JInneiiHOe ypaBHEHHE MIEPBOTO MOPSAKA.

5. Meroa Bapuamyiy OCTOSTHHOM.

6. YpaBaenue bepaysmim.

7. OOumue moHATUs (pelleHHe ypaBHEHUS, HayalbHbIE 3HAUYEHHUS MJi1 ypaBHEHUS B
HOpMaIbHOU (hopme).

8. MeTop1 oHMKEHUs opsaKa AU QepeHInanbHbIX YPaBHEHUH.

9. IlonsTre o muddepeHaTbHBIX YPAaBHEHUAX BBICIIETO MOPSIKA.

10. IIpuHIMO CyHeprno3ulUyd U aJTOPUTM IMOCTPOCHHS OOILEro peleHus JUHEWHOTo
OJTHOPOJTHOT'O YPABHEHUS BTOPOT'O MOPSIKA C TOCTOSTHHBIME KO PHUIIHMEHTAMHU.

11. CtpyxTypa 00111ero pemeHus JMHEHHOT0 HEOJHOPOIHOTO YPaBHEHHS.

12. MeTtobl HaX0XIEHHSI YACTHBIX PEIIEHUI HEOTHOPOTHOTO YPABHEHUSI.

13. OOmume mOHATHS M CBOMCTBa (MaTpHlla CUCTEMbl, PEUICHHE CHUCTEMBI, 3aJlaHUuE
HavyaJbHBIX 3HAYCHUH ).

14. Jluneitnas onHOpoAHas cUcTeMa (IPUHLHUII CYNEpNo3UlUUd U (pyHAaMEeHTaIbHas
MaTpHlla pelIeHuH, 00IIee pereHHe).

15. CtpykTypa ob1ero peneHus JMHEHHOW HEOJTHOPOIHOM CUCTEMBI.

16. Bapuarust IOCTOSTHHBIX.

17. Mertoasl pemieHds CcHUCTeM JUHEHHBIX AuQdepeHIranbHblX ypaBHEHUN C
MOCTOSTHHBIMU K03 punmentamu.

18. OOmiue nMoHATHS M CBOMCTBA (pelIeHHe CUCTEMBI, (ha30Basi TPACKTOPUS, MOJTOKECHHS
paBHOBECHSI, LIUKJIBI).

19. YcroitunBbie 1 HEYCTONYHMBBIC TIOJIOKEHUSI PABHOBECHSI.

20. AHanu3 OIHOPOJHOW CHCTEMBI JIMHEHHBIX IU(B(GEpEeHINATBHBIX YPaBHEHUH C
MOCTOSTHHBIMU KO3 (QULIMEHTaMU JIJIs CITy4asi ABYX HEM3BECTHBIX.

21. ViccnenoBanne HENMHEHHBIX CTAIIMOHAPHBIX CHCTEM BOJM3M MOJIOKEHUN PAaBHOBECHS
10 TUHEHHOMY MPUOIUKEHUIO.

22. OO0mue TOHATHS JUIS PasHOCTHOTO YPAaBHEHHUsS IEPBOTO MOPSAIKAa B HOPMaJIbHOU
dopme (perieHue ypaBHEHMs, HadalbHBIE YCIOBHUS, 3afaud Komwm, pelieHue pa3HOCTHOTO
YpaBHEHHUS [1OICTAHOBKOI).

23. JluneiiHoe ypaBHEHHE TMEpPBOTO Mopsiaka (apudmernyeckas U TeoOMeTpUYecKas
IIPOTPECCUH, YACTUYHBIE CyMMBI U TIPOU3BEICHUS, METO] BAPHAIINU TIOCTOSTHHOM ).

24. TlpuHUUO CYyNEpHoO3ULUU U AITOPUTM IOCTPOEHHUS OOILEro peleHus JUHEHHOro
OJIHOPOJHOI'O YPaBHEHUS C MOCTOSHHBIMU KO3 PHUIIEHTaMU.

25. CtpyKkTypa 00IIero pemeHus JMHEHHOTro HeOTHOPOJHOTO YPABHEHUS.

26. MeTopl HaXOXKJICHUSI YaCTHOTO PEUICHHS JTMHEHHOTO HEOJHOPOIHOTO YPaBHEHHUS C
HOCTOSIHHBIMU K03 purimenTamu.

27. OOmme TOHATHS W CBOWMCTBA (MaTpHIla CHCTEMBI, PEIIEHHE CHCTEMBI, HadalbHbIC
YCIIOBUS).

28. Pemenue moacTaHoOBKOM.

29. JluneiiHas oJHOpOAHAs cucTeMa (MPUHLMII CYNEPHO3ULUU U (pyHAaMEeHTaJIbHas
MaTpulia peleHu, od1iee penieHue).

30. Meronbl pelieHHs CHCTEM JIMHEHHBIX PAa3HOCTHBIX YPAaBHEHUH C IMOCTOSHHBIMU
KO3 UIIMEHTaMH.

31. Crpykrypa oOIIero peuieHus JHUHEWHOW HEOJHOPOMHOW cHcTeMbl. YacTHbIe
peleHusl.

32. Kputepun ycTOMUMBOCTH HYJIEBOTO pEIICHHS TMHEHHOM OTHOPOTHON CUCTEMBI.

33. DiIeMeHTHI KOJTMYECTBEHHOTO M KAaUE€CTBEHHOTO aHAIN3a HEJTMHEHHBIX CTAI[HOHAPHBIX
CHCTEM Pa3HOCTHBIX YpaBHEHUH.
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I[IpumepHbIe BAPDHAHTHI OWJIETOB K 324eTy
JK3aMeHALMOHHBIN Oniter Nel
no qucuumniaute «JAuddepeHunaibHbie H Pa3HOCTHBIE YPABHEHU
1. O6mwme mnoHsaTHS M1 audEepeHITMATBPHOTO ypaBHEHUS TIEPBOTO MOpsSAKa (peuieHue
ypaBHEHUsI, MHTETpalibHAsI KpUBas, 3aaada Komm 11 ypaBHEHUs B HOpMAIbHOU (hopMme).
2. Meroapl pelIeHUsT CHCTEM JIMHEHHBIX PAa3HOCTHBIX YPaBHEHUH C TIOCTOSIHHBIMHU
KO3 PHUIHEHTaAMH.

3. HaiiTi yacTHOE pellIeHHUE, YIOBIETBOPSIONIEE HAYAIbHOMY YCIOBHIO: ' = i_;é (1) =2

. k+2 2
4. PemuTh pa3sHOCTHOE JIMHEHHOE ypaBHEHHE TIEPBOro mopsiaka: vik + 1) = —v(k) + —
.4

=1 k+3

JK3aMeHALMOHHBIN Omiter No2

no aucuuniaude «JAunddepenuuaibabie 1 pa3HOCTHbIE YPABHEHHUS»
1. . Ananmm3 OJHOPOAHOW CHUCTEMBI JHHEHHBIX aU(GEepeHIIUANbHBIX YpPaBHEHUH C
MOCTOSIHHBIME KOd((pUIIMeHTaMu IJIs1 CITydasi IBYX HEM3BECTHBIX.
2. [TpuHIMI CYyNepHO3UINH U aITOPUTM OCTPOCHUS OOIIETO PElIeHUs TUHEHHOTO
OJTHOPOJHOTO YPaBHEHUS C MOCTOSTHHBIMH KO3 PHUIIEHTaMHU.
3. MerogoM MCKMIOYeHHs HaiiTu oOmee pemenme cucteMbl (v = v(x),z = z(x)):

_1," =1+4x—2v—4dz,

3 -

I =-x"—VvV-+z

4. Pemuth JWHEHHOE PpA3HOCTHOE CTAIl[MOHAPHOE YpPAaBHEHHE IIEPBOTO  MOPSIKA:
vik+1)+2v(k)=3k"+2k-2

IIIxana oneHUBaHUA

Kputepun onenuBanus Ounenka

JIeMOHCTpUpYET 3HaHWE MaTepHaia, JIOTHYECKH [PaBUILHO
W3j1araeT OTBETHI HA BOIPOCHI; MMEET HAaBBIK MTPABUIILHOIO BBHIOOpA

POCBL, p p 3auert (51-100 6amioB)
WA UCHONB30BaHus JUGGEpEHIINATBHBIX YPAaBHCHUN B IENSAX OMHCAHUS
SKOHOMHUYECKUX SBJIECHUH U MpOoHCCCOB.

JlemoHCcTpHpyeT He 3HaHUE OoJbllIel yacTH y4eOHOro Marepuaa,
JIONycKaeT TpyOble OHMOKM B ONpEAEICHUH MOHATHH U TpHU
pellleHMH  3a1a4; HEe yMeeT BeIOMpaTh M mcmonb3oBath | He 3ader (0-50 Ganios)
muddepeHIMaNbHbIC YPAaBHEHUS B IICJIAX OIUCAHHS SKOHOMUYECKUX
SIBJIEHUU U MPOLECCOB.

4.3. MeToanueckne MaTepuaJibl

IIpouenypa npoBenenus 3a4yera

ATTEeCTallMOHHBIE HCHBITAHUS MPOBOJIATCS IpernojaBaTesieM, BEIYIIUM JIEKIIMOHHBIE
3aHSTHSI 110 TaHHOW JTUCLUIUINHE.

Bo Bpems aTTecTallMOHHBIX UCTIBITAHUM B ayJUTOPHUH MOXKET OJJHOBPEMEHHO HAXOAUTHCS
DK3aMEHyeMasl TpyIa B IOJHOM COCTABE.

[Ipn mnpoBeneHMM MHCBMEHHOTO 3ayeTa OwWieT BbIOMpaeT caM SK3aMEHYeMbIl B
CIIy4allHOM IIOpsIJIKE.

DK3aMeHyeMble MOTYT I0JIb30BaThCsl MPOrpaMMOil yueOHOW AMCLUMILIMHBL, a TaKXkKe C
pa3peleHus IpernoaaBaress KalbKyIaTOpaMu.

[Ipu mpoBeneHNM MUCBMEHHOTO 3ayeTa dK3aMEHYeMbIM IpeJylaraercs OTBETUTh Ha JBa
TEOPETUYECKUX BONPOCA M BBINOJIHUTH [JBAa IMPAKTUYECKMX 3aJaHUSl B COOTBETCTBHM C
IIPOWIEHHBIMH TEMAMH.

Bpewms nHanucanust pa®otsl coctaBisier 90 MuH. (1O JKENaHUIO HK3aMEHYEMOT'O OTBET
MOKET OBITh TOCPOUYHBIM).

N3noxxeHne marepuana BENETCS B JINCTE OTBETa, KOTOPBIA 3aTeM (M0 OKOHYaHWUH
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HK3aMEHa) CIAETCs Ha MPOBEPKY IK3aMEHATOPY.

[IpoBepka pabOT BBIMOJIHAETCS 3K3aMEHATOPOM II0CJIE€ OKOHYAaHMS 3aueTa U OLIEHKH
BBICTABJISIOTCSA B COOTBETCTBUH C KPUTEPUSIMHU OLICHUBAHUSI.

B cnyyae BO3HMKHOBEHHUSI COMHEHHUN OTHOCUTENIBHO TNTyOMHBI 3HAHHM 3K3aMEHYEeMOTo
HK3aMEHATOpP MOXKET IMPHUIJIACUTH €r0 W 3a/aTh JIOMOJHUTENIbHBIE W YTOUYHSIOIIME BOMPOCHI B
npejenax yueOHOro Matepuania, BRIHECEHHOTO Ha 3a4erT.

OneHka pe3yiabTaTOB MUCHBMEHHOTO ATTECTAIIMOHHOTO WCIBITAHUS OOBSBISETCS
9K3aMEHYEMBIM B JIEHb €0 MPOBEACHHUS.

5. Meroauyeckue yKa3aHus 1Jsl 00y4al0IIUXCHA M0 OCBOEHUIO TUCHMILIHHBI

MeTtoauyecKkue yKa3aHusl M0 BHINMOJHEHNUI) KOHTPOJIbHBIX padoT

JlaHHBIN BU pabOTHI TPOBEPSICT:

1) ycBoeHHE 00y4arOIUMUCS MOJTyYSHHBIX B X0/1€ 00y4eHHS YMEHUI 1 HABBIKOB;

2) cnocoOHOCTh BBIOPAaTh WHCTPYMEHTAJBHBIE CpeACTBa Isi OOpaOOTKH JaHHBIX B
COOTBETCTBUHM C IMIOCTABJICHHOM 3a7aueii;

3) yMeHue MpOaHAJIU3UPOBATH PE3YyJbTAThl PAcueToB U OOOCHOBATH IOTYYECHHBIE
BBIBO/IBI.

[Ipumepno 3a 2-3 Hedenu A0 TPOBEACHHS KOHTPOJIBHOW pPabOTHI 0OO0ydYaromemycs
HEOOX0MMO TOJYYHTh Yy TpenojaBareist malloH KOHTPOJIBHOW pPabOThl WM TPUMEPHBIN
nepeyeHb MPaKTUYECKUX 3aJaHHi, BXOISAIIMX B KOHTPOJIbHYIO paboTy, W TOCIe STOro
MPHUCTYIHTH K TIOJTOTOBKE.

[Ipu moAroToBKE K KOHTPOJIBHOU paboTe crneayerT:

1) MOBTOPUTH TEOPETHUECKUU MaTepHWal IO TeMaM, BKIIFOUEHHBIM B KOHTPOJIBHYIO
paboty;

2) MPOCMOTPETh MaTepUAITBl TPAKTHUSCKUX 3aHATHI U JOMAITHUX 33J[aHUMH;

3) monmpoOoBaTh PEUINTh 3aJaHus U3 I1a0JI0HA KOHTPOJIBHOW pabOThl HIIM MPUMEPHOTO
MEePEYHs PAKTHYSCKUX 3aaHHIA,

4) 3akpenuTh TMOJYYCHHbIE YMEHHS M HAaBBIKHM, pellas T[OXO0XHe 3aJaHus U3
PEKOMEHIOBAaHHBIX MTPETIOIaBaTeNIeM YICOHUKOB U YI1€OHO-METOAMYECKIX TTOCOOUIA.

Ecniu B mporecce MOATOTOBKM K KOHTPOJIBHON paboTe BO3HUKIM 3aTPyIHEHUS WU
TpeOYIOTCS Kakue-TM0O0 YTOUHEHHMS] W PEKOMEHJAIMU, CIEAyeT OOpaTHThCS 3a MOMOIIBI0 K
MPenoaaBaTesio.

MeTtoanyeckue yKa3aHus 10 NOArOTOBKe K KOJUIOKBUYMY

KomnokBuym — 310 coOeceoBaHHe TIpermojaBaTels M ydallerocs IO 3apaHee
OTIpeielIeHHBIM KOHTPOJIbHBIM BOIIPOCAM.

Oco0eHHOCTh KOJUIOKBHYMa B TOM, YTO 3TO HE MpocTO (opMa KOHTPOJS, a METOJ
yIIIyONeHUsl, 3aKpeTUIeHUsT 3HaHUHM yJaluxcs, Tak Kak B XoJie co0eceJOBaHUs IMpernoiaBaTelb
UMEeT BO3MOXKHOCTh pa3bsICHUTH BOIPOCHI, BO3HMKAIOIIME Yy YydYamerocs B IpoOIecce
HOJTOTOBKH.

OTOT BUJ JAEATEIbHOCTH Pa3BHUBAET HABBIK OCYLIECTBIISITH COOp, aHaIM3 U 00pabOTKY
JTAaHHBIX, HEOOXOJMMBIX JJIS pelIeHus MPo(ecCHOHAIBHBIX 3a/1a4.

Ha camMocTosITeTpbHYI0 TOATOTOBKY K KOJUIOKBUYMY OOYYaromeMycsi OTBOIUTCS 2-3
HEJIeIH.

[Tpn mOATOTOBKE K KOJUIOKBUYMY CJIYET:

1) mpocMOTpeTh KOHCHEKTHI JEKIMA M MPaKTHUYECKUX 3aHATHUH M OTMETHTh B HHX
MUMEFOIIMECS] OTBETHI HA BOMIPOCHI KOJJIOKBHYMA..;

2) ecnM KOHCIHEKTHl COJAEp)KAaT HE BCE OTBEThl MJIM 4YacTh BOIPOCOB BBIHECEHO
IpernoaaBaTeieM Ha CaMOCTOSTENBHOE PAacCMOTpPEHHE, HEOOXOANMO H3YYHTh COJIECpKAHHUE
y4eOHOI1 TuTepaTyphl, peKOMEH/I0BaHHOH MperoiaBaTelieM;

3) B ciydac BO3HUKHOBEHHUS KaKUX-THOO 3aTPyJIHEHHWH TpPH TOJATOTOBKE CIEIYET
00paTUTHCS 3a MOMOILBIO K IPENoIaBaTelIio.
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CaMonoaroToBKka K NpaKTHYeCKUM 3aHATHAM

ITpu noAroTOBKE K MPAKTUYECKOMY 3aHATHIO 00ydarouieMycst He0OOXOAUMO:

1) 03HAaKOMUTBCS C COOTBETCTBYIOIIEH TEMOM MPOrpaMMbl TUCLHUIIIMHBI;

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

3) TIATeNnbHO U3YYUTH JIEKIMOHHBIN MaTepHuall;

4) N3yuuTh PEKOMEHA0BAHHYIO JINTEPATYPY MO JaHHON TEME;

5) 03HAaKOMUTBCSI C BOIIPOCAMH OYEPEAHOI0 IPAKTUUECKOIO 3aHSTHS.

BaxHbIM acrekToM caMOCTOATENbHON IOATOTOBKM CTYIEHTOB sBIseTcd palora ¢
OnOIMOTEeYHBIM (HOHIOM.

Ota pabora mnpeanosiaraeT pas3iMyHbleé BAPHAHTHI MOBBIEHHUS MNPOPECCUOHATBHOTO
YPOBHS CTYJIEHTOB B TOM UYUCIJIE:

a) NOJyYeHHE KHUT B HAYYHOM a0OHEMEHTE;

0) N3y4eHHEe KHUT, )KYPHAJIOB, ra3eT B YUTAJIHHOM 3aJI¢;

B) BO3MOXHOCTb IIOMCKAa HEOOXOAMMOrOo Marepuana IOCPEACTBOM 3JIEKTPOHHOI'O
Karajiora,

') [OJlydeHHEe HEOOXOIMMBIX CBEACHUN 00 MCTOYHMKAX MH(POPMALUU y COTPYIHUKOB
OMOINOTEKH.

6. YueOHas qurepatypa u pecypcbl HH(POPMAIMOHHO-TEJIeKOMMYHUKAIITUOHHOM
cetn "UHTepHeT", BKIIOYAS NepeYeHb Y1eOHO-MeTOAMYeCKOro odecrneyeHust AJsi
CaMOCTOSITe/ILHOI PadoThl 00y4aIOIMXCH MO IMCUUIIHHE

6.1. OcHoBHasi JIuTEpaTypa

1. JemunoBud, b.II. COopHMK 3a7a4 U yIpa)XHEHHUH MO0 MaTEMaTHUYECKOMY aHAIHU3y : ydeOHOoe
nocoowue / B.I1. lemunosud. — 22-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 624 c. —
ISBN 978-5-8114-4874-6. — Tekcr : 25eKTpoHHBIN // JlaHb : 3JIEKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/126716

2. Boiciias maTematuka i SKOHOMHUCTOB: YYEOHMK JUIS CTYACHTOB BY30B, OOYYaIOIIUXCS IO
skoHoMuueckuM crnenmanbHocTsM / H. II. Kpemep, b. A. Ilyrko, . M. Tpumun, M. H.
®puaman ; o penakmuein H. 1. Kpemep. — Mocksa : KOHUTU-IAHA, 2015. — 481 c. —
ISBN 978-5-238-00991-9. — TekcT : 2neKTpOoHHBIH // DnekTpoHHO-0nOmoTeynas cuctema [IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/52071.html

3. Pomanko, B.K. PasHocTHBIC ypaBHEHuUs : yueOHOe mocodue / B.K. Pomanko. — 3-e uznm. (311.).
— Mockga : JlabopaTtopust 3Hanuii, 2015. — 115 ¢. — ISBN 978-5-9963-2661-7. — Tekcr :
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/70755

6.2. JlonoTHUTEIbHASI JIUTEpPaTypa

1. A. ®. ®ununmnos. Beeaenue B Teoputo quddepeHnaabHbIX YpaBHEHUH: yUeOHUK: JOMYILEHO
M-Bom o6pazoBanus PO 11 cTyneHToB, 00yd. M0 PU3NKO-MAaTEMATHYECKUX HAIIPABICHUAM U
CIIELIUAILHOCTSIM M.: KomKuura, 2007

2. A. ®©. Owmnnos. CO0pHUK 3a1a4 10 AU depeHInanbHbIM ypaBHEHUAM Wxesck: HULL
"PerynspHas u xaotudeckas nuHamuka’, 2005

6.3. YueOHO-MeTOAMYECKOE ODecreyeHne cCaMOCTOSITeJIbHOIH padoThI
He npexgycmorpeno.

6.4. HopMaTHBHbBIE IPABOBbIE JOKYMEHTbI
He npenycmoTtpeHo.

6.5. UuTepHeT-pecypchl
He npexgycmorpeno.
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6.6. NHbIEe HCTOYHUKH

1. Kynpssues JI. [I. Kpatkuii kypc maremarnueckoro aHanusa, yaeOHuk, M. :OU3MATIJINUT,
2002.

2. Kpacc M.C., UynpeinoB B.II. OcHOBBl MaTreMaTHKH U €€ MPUIOKEHHUS B SKOHOMHYECKOM
obOpazoBanuu: yueOnuk. M.: Jleno, 2010.

3. COOpHUK 3a71a4 MO BBICIIEH MaTeMaTHKe JUIsl 9KOHOMHUCTOB: yueOHoe nocooue. [Tox pex. I1.C.
I'eBopksina. M.: Dkonomuka, 2011.

4. COoopHHK 3aJlay 1O BBICIIEH MaTeMaTHKe AJi1 SKOHOMHUCTOB: yueOHoe mocobue. [lox pexn.
B.1. Epmakosa. M.: UH®PA-M, 2011.

5. Kypc nuddepennmansubix ypaBaenuii. Crenanos B.B. «Hayka».- M.-2004

6. CoopHuk 3anad o guddepennmanpapiv ypapHeHusM. A .. Gununmos. URSS.-M.:200

7. Kopones, A. B. J[luddepennmanbabie 1 pa3HOCTHBIC YPABHEHHS : YICOHUK M MPAKTUKYM JIS
akagemudeckoro 6akamaspuata / A. B. KoponeB. — Mocksa : U3natensctBo FOpaiit, 2018. —
280 c. — (bakamaBp. Axkagemuyeckuid kypc). — ISBN 978-5-9916-9896-2. — Tekcrt
anextponHbii / DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/413994

7. MaTtepuajabHoO-TeXHUYecKas 0a3a, MH(GOPMAMOHHBIE TEXHOJIOTHH, TPOrPaMMHOe
o0ecnieyeHue 1 HHGOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

VYueOHast ayauTOpHs A MPOBEICHHS YUeOHBIX 3aHATUN (3aHATHUN JIEKIMOHHOTO THIIA),
OCHAIllEHHas 000pylOBaHMEM U  TEXHMYECKUMM  CPEICTBAMU  OOYYEHMs:  KOMIUIEKT
CIeIHAIM3UPOBAHHON ydeOHOUW MeOenu (CTONBI U Kpeciia — paboune MecTa O0ydaronmxcs U
IpernojiaBaTess); JA0CKa ayIUTOpHas; SKpaH; NEpCOHAIbHbIN KOMIBIOTEP; 3BYKOBas CHCTEMa,;
npoekTop; BeO-kamepa. Brixom B MHTepHET M JOCTYH B DSJEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTeNbHYIO CPEy OpraHU3aIUH.

VYueOHast aynuTopHsl ISl IPOBECHHUS YUEOHBIX 3aHATHH (3aHATHI CEMHUHApPCKOTO THUIIA,
IPYNIOBBIX M HHIUBUIYAJIbHBIX KOHCYJBTALMH, TEKYIIErO0 KOHTPOJIA U IPOMEXKYTOUHOU
aTTECTAlllN), OCHAIICHHAs 000pYIOBaHHEM M TEXHUYECKUMHU CPEICTBAMH OOYUEHHSI: KOMIUIEKT
CHeIMalM3UpPOBAaHHON yueOHOUW MeOenu (CTONBl U CTYNbsi — paboune MecTa O0ydarommxcs u
IpernoiaBaTess); JOCKa ayIuTOpHAs; IMEPCOHAIBHBIA KOMITBIOTEDP; TEJIEBH30p; BeO-Kamepa.
Beixon B MHTepHET M 1OCTYyNl B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIbHYIO CpPENy
OpraHu3aIuH.

KomnbroTepHbiit  kiacc, yueOHas ayauTopus MJis NPOBENEHHS YYeOHBIX 3aHATHIM
(3aHATHH CEMHHAPCKOTO THWIA, TPYNIOBBIX M HHIUBUAYAJIbHBIX KOHCYJIBTAIMU, TEKYIIETO
KOHTPOJISI M NPOMEXYTOYHOM aTTecTalliu), OCHALICHHbIM 000pyIOBaHMEM M TEXHUYECKUMHU
CpeICcTBaMU OOy4YEHHS: KOMIUIEKT CHEIHaTIM3UpPOBaHHON y4ueOHONl Mebenu (CTOJbI U CTYNbS -
paboune Mecta oOydamIUXCs W TpenojaBaress), AOCKa ayAUTOpHAs; IepCOHAIbHbIE
KOMITHIOTEPHl MOHOOJIOKH; TMPOEKTOp; BeO-kamepa; sKkpaH. Beixom B MHTEpHET M mocTyn B
AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely OpraHU3aliy, B TOM YHUCIIe ¢ paboynx
MecT oOyuatomuxcs. [Iporpammaoe obecrieuenue: onepanuonHas cucreMa Microsoft Windows;
nakeThl JUIEH3UOHHbIX mporpamMm: MS Office, MS Teams, JUIEH3MOHHOE aHTUBUPYCHOE
pOrpaMMHOE 0OecTieueHue.

[Tomemenue pans  camocTosTeNbHOW paboThl  oOywaromuxcs (MHpopmannoHHO-
PECYpCHBI IIEHTP) OCHAIIEHHOE KOMIUIEKTOM CIEIHUATM3UPOBAHHON Y4YeOHOU MeOenH,
KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHHUS K ceTu MHTepHeT M obecrneueHo
JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEy OpTaHH3aINH.

Ilpoepammmnoe obecneyenue: OC Microsoft Windows, [Taker Microsoft Office (Word,
Excel, PowerPoint), Microsoft Teams, nuUIIEH3MOHHOE aAHTUBHPYCHOE MPOTPAMMHOE
o0ecrieueHue.
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