[Tpunosxenue 7 OII BO
DenepajibHOE TOCYIAPCTBEHHOE OKOKETHOE
o0pa3oBaTebHOE YUpesKAeHHe BbICIIero 00pa3oBaHus
POCCHUMCKAS AKAJIEMUSI HAPOJJHOT'O XO3SICTBA
U TOCYJAPCTBEHHOM CJIYXBEbI
IPU PE3UJIEHTE POCCUIACKOM ®EJIEPAIIMA

Anraiickuil punman
Kadenpa skonomuku 1 pruHaHCOB

YTBEPXJIEHA
pelIeHreM 3aceiaHus Kadeapbl
SKOHOMHUKH U (DUHAHCOB
ITporokon Ne 11
oT «12» mapta 2020 1.

PABOYAS ITPOT'PAMMA JUCHHUITJIMHBI
b1.B.01 In¢d¢epenunaibHbie 1 pAa3HOCTHbIE YPABHEHHS
1o HanpasyieHuio noaAroToBku: 38.03.01 DkoHoMuUKa
npoduis; DUHAHCH U KPETUT
KBasIn(uKanus: OakaaaBp

(dbopMa oOydeHus: OUHas/3a09HAS

I'ox Habopa — 2020

bapnayn, 2020 r.
[oKYMeHT noanucaH 31EeKTPOHHOM NOANMUCHIO

Ceptudukat 0445A07A004BBOE9904E8660F1D88A32BA

Bnageneu: MNaHapuH Nropb AHaTONbEBUY
[etictButeneH ¢ 26.07.2023 r. no 26.10.2024 r.




ABTOpP—COCTaBHTEJIb:

crapimii _npenoaasarenb kabeapbl  «DOHIOBbIE PLIHKKM W (DUHAHCOBBLIM MHKUHUDPUHIY
Yaban A.H.

(vuenas cmeneHs u(unu) yueroe 36aue, O0IHCHOCHY) (HaumeHoganue kageoput) (D.HU.0.)

3asenyrommii kadeapoin
«DoH0BBIC PHIHKY U (DMHAHCOBBIN MHXUHUPUHDY 1.3.H. Kopumenko K.H.

Haumenosanue kagheopwi) (yuenas cmenens u(unu) yuernoe séanue) (O.U.0.
pot) (¥ Y



Conepxanue

1. IlepeueHs MmIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS MO JUCHHUILIINHE, COOTHECEHHBIX C TUIAHH -

PYEMBIMU PE3YIbTATAMU OCBOCHUS TIPOTPAMMBL. .....eeueieurientieaureateesiteeteeauseeneeesieeenneeeesnnseeesnees 4
2. O6beM 1 MecTo TUCHUTUIMHBI B CTPYKTYPE OIT BO....oooiiiiiiiiieeeeeeeeeeee e 4
3. CoziepKaHUE U CTPYKTYPA TUCHHTIITHHBL. ...c.uvveerurreernereerureenueeennseesnnseesnnseessnseessseeesnsssseeessnnnns 5

4. Marepuanbl TEKyIIEr0 KOHTPOJIS YCIEBAEMOCTH OOydJarommxcss ¥ (OHI OICHOYHBIX
CPEACTB MPOMEKYTOYHON ATTECTAIMH O TUCIIUTIIIHHE ...cvevveeeeenerreeeannnereeesnreeeesnnsneessssssnnnnnnns 8
5. Meroauueckue yKa3zaHus Il OOYYArOITUXCSI TIO OCBOCHHUIO JTUCITUTITMHBL. ......veeenevveerennnnss 18
6. YueOHas nuTepaTypa U pecypchl HHPOPMAITMOHHO-TEJICKOMMYHUKAIIMOHHOU ceTu "MHTep-

HeT", BKJIIOYas MepevyeHb yueOHO-METOJMUECKOro OOeCredeHus ISl CaMOCTOSTENbHON pa-

OOTBHI OOYHAFOIIMIXCS TIO JIUCTIUTIIIFTHE . ..c..uvveeenereesneeeesnseeesnseeensseeesssesesssessnssesenssessssseessssesssnssseeens 19
6.1. OCHOBHAS JTATEPATYPA. . uvveeeenerreeeeaerreeeasnseeeessssseeeessssseesasssseesssssssesesssssseesasssseeseessssesesnnnns 19
6.2. JIOTIOTTHUTEIBHAS JIATEPATY P eeeuvreeenereeeureesereessreensreessseesssseesssseesasseessnssseeesssnssseeessnnns 20
6.3. Y4eOHO-MEeTOAMUECKOE 00CCTICUCHUE CAMOCTOSTEITEHOU PAOOTBL. ....cvveenveeeeiiireeeiireeenenee. 20
6.4. HOPMATHBHBIE TTPABOBBIC [IOKYMEHTBL. ....ccceiuurieeerurreeeranrreeeennnneeeesnneeesssnsseeesssnsseeeeeeesaeeens 20
LT 1S 0) ¢ (S5 011604 0 To) 5 S PSPRRRR 20
6.6. VIHBIE HCTOUHIKH . .....c.uteeuiieutieniteeteentte et entte et esiteesteesseesateesaeeeaneesbeesateesmeeenneesseeeenaneeesnnnee 20

7. MarepuanbHO-TeXHHYeCKast 06a3a, HHPOPMALMOHHBIE TEXHOJIOTHH, ITPOrpaMMHOE o0ecTie-

YeHHE U UHPOPMAITUOHHBIE CTIPABOUHBIE CHCTEMBL......euveeneierureetreereeneteareesseeaseenieesseenseeesnns 21



1. Ilepedenb NiIaHUPYEMBIX Pe3y/JIbTATOB 00y4eHHUs 110 AUCHMUIIJIMHE, COOTHECEHHBIX €

INIAHUPYEMBIMHU PE3YJIbTATAMHU OCBOCHHUSA IIPOIrPaAMMBI

1.1. Juctunnuna b1.B.01 «luddepennnanbHbie U pa3HOCTHBIE YpaBHEHUS 00ecTIeunBaeT

OBJIAACHHUC CICAYIOIHUMHU KOMIICTCHIIUAMM:

QOunas popma odyuenus

Kon Haumenosanue Kon HaumenoBaHue pTana 0CBOCHHUS
KOMIIETEHIHN KOMIIETCHIINU aTana OCBOCHUS KOMIETECHIHH
KOMIIETEHIIUU
I[IKp OCII -1 | CrtocoOHOCTh HCIIOIB30BATh I[IKp OCII-1.1 | CocoGHOCTH HCIIONTh30BaTh
METOABI pemeHuit tudde- muddepeHnanbHbIe YpaBHEHUS B
PEHLMABHBIX YPaBHEHU IS LENAX OMUCAHUS IKOHOMHUYECKHN
peLIeHNs NPUKIAIHbIX 33134 SBJICHUH U TIPOLIECCOB
3aounaa popma 0dyuenusn
Kon Haumenosanue Kon HaumenoBaHue pTana 0CBOCHHUS
KOMIETEHIINH KOMIIETEHIINN JTana OCBOCHUS KOMIIETEHIINH
KOMIIETCHIIUU
[NKp OCII -1 | CnocoGHOCTH UCTIONB30BATh I[MIKp OCII -1.1 | CnocobHocTh UCIIOJIb30BaTh
METOABI pemeHuit tudde- muddepeHnanbHbIe YpaBHEHUS B
PEHLUANBHBIX YPaBHEHUI IS LEJISIX OMHMCAaHMA HPKOHOMUYECKUX
peLIeHNs IPUKIAJHbIX 33134 SBJICHUH U TIPOLIECCOB

1.2. Mcnonb30BaHue TpyAOBbIX (GYHKLUH 00513aT€IBHO TOIBKO AJIsl MPO(ECCHOHANBHBIX KOMITE-

TGHI.[HfI, YCTAHOBJICHHBIX CaMOCTOATECIIBHO.

2. O0bem 1 MecTO JUCHHUILINHBI B cTpykType OII BO
O0bemM TUCUMIITIMHBI

Jucuunnuna b1.B.01 «luddepennmanbabie 1 pa3HOCTHBIE YPAaBHEHUS) COCTABIISET 2 3a4ETHBIC

CIWHUIBI, T.C. 72 AKaJCMHNYCCKHUX Yaca.

Ha xoHTakTHYI0 paboTy ¢ mperoaaBareieM BbieaeHo 32 vaca, U3 HUX 16 9acoB JIeKIui

u 16 9acoB MpakTHUECKUX 3aHATUH, HA CAMOCTOSITENHHYIO pabOTy 00y4aromuxcsi BbIAeIeHO 36
9acoB JIJIs1 O4YHOM ()/0; Ha KOHTAaKTHYIO paboTy C mperojaBaresieM BblleIeHO 8 YyacoB, U3 HuX 4
Yaca JIeKIUK 1 4 Jaca MPakTUYEeCKUX 3aHIATHI, HA CAMOCTOSTENIbHYIO Pab0oTy 00yJaromIuXcs BbI-

nenexno 60 gyacoB jyist 3a04HOU (/0.

MecTto nucnuniannbl B crpykrype OI1 BO

Hucuumuinaa b1.B.01 «/luddepennmanbabie 1 pa3HOCTHBIE YpaBHEHU» U3ydaeTcs Ha 1
Kypce, BO 2 ceMecTpe AJIsl CTyIEHTOB OYHOU M 3a04HOM (/0.

OcBoenune quctumiunel b1.B.01 «/Iuddepenunanbabie U pa3HOCTHBIE YPaBHEHUS» OIHU-

paeTcsi Ha MUHHUMAJIbHO HEOOXOAMMBIN 00BEM TEOPETUYECKMX 3HAHUM, MOJyYEHHBIX B XOJ€



m3yuenus nucruiuiiH b1.6.04 «Maremartudeckuit ananmus», b1.5.05 «Anrebpa», a Takxke Ha
MPHOOpPETEHHBIC paHee YMEHUS M HAaBBIKH B 00JIaCTH 0a30BOTO Kypca, MOJYyUYEHHBIX B CPETHUX
00pa30BaTENbHBIX YUPEIKICHUSIX.

®dopma MPOMEKYTOUHON aTTECTAIMH B COOTBETCTBUHU C YUCOHBIM TUTAHOM 3a4eT.

3. Conep:xaHue ¥ CTPYKTYpPa JIMCHHUILIHHBI
Ounasn ¢hopma odyuenus



O0beM JUCHMILIMHBI, aK. Yac./ yac. dopma
KonTakTHasi padoTa 00y- TeKyllero
Ne n/m HaumeHnoBaHue TeM YaUIUXCS ¢ Npenojaa- KOHTPOJIS1 ycrieBa-
(pa3nesioB) Bcero BaTejeM CP eMOCTH* ¥,
10 BUJAM Y4eOHBIX 3aHATHI NMPOMEKYTOYHOI
JI JIP 13 | KCP arrecTanuu™**
OKOHOMHMKO-MAaTEMaTHIECKUE
MO/JIEJIH, ONIUCHIBAEMBbIE
Tema 1 L 8 2 2 4 K, Kon
ypaBHeHusiMu. duddeperun-
aJbHbIE YPaBHEHUS TIEPBOTO
TIOpSIKA.
Jluneitabie quddepennmans-
Tema 2 | Hble ypaBHEHUs BTOPOTO MO- 8 2 2 4 K, Kon
psiaKa.
Tema 3 CucremMbl THHEHHBIX 111/1(1)(%)6- ] 5 ) 4 K Kox
PEHIMAIBHBIX YPAaBHEHUH.
KonuuectBennsiit u kaye-
Tena 4 CTBEHHBIN aHAJIN3 CTALHO- 10 ) ) 6 K Kon
HapHBIX cucteM audde-
pPEHIMATIBHBIX YPaBHEHUI.
OKOHOMHKO-MaTeMaTHIECKHE
MO/IEJIH, OTIMCHIBAEMbIE pa3-
Tema 5 HOCTHBIMU YPaBHEHUSMH. 8 2 2 4 K,Kon
PasHocTHBIE ypaBHEHHS TIEp-
BOr'0 MOPSIIKA.
Tema 6 JIuHeHbIe pa3HOCTHBIE 3 5 5 4 K Ko
ypaBHEHHs BTOPOT'O MOPSIIKA.
Tema 7 CucTeMBbl THHEHHBIX pas- 3 > 5 4 K Ko
HOCTHBIX YPaBHEHHH.
KonuuectBennslii n kaye-
Tema 8 CTBEHHBIM aHAJIN3 CTAIHO- 10 > > 6 K Kon
HapHBIX CUCTEM Pa3HOCTHBIX
YpaBHEHUII.
[TpomexxyTouHast aTTecTanus 4 3a
Bcero: 72 16 16 36




3aounan hopma odyuenusn

O0beM TUCIMIIMHEI, aK. Yac./ yac. ®opma
KonrakTHas padora 00y- TeKyllero
3 HaumenoBanue tem YalIMXCcs ¢ Npenojaa- KOHTPOJISl ycleBa-
(pa3zaesioB) Bcero BaTeJieM (6] eMOCTH™* ¥,
10 BUAAM Y4eOHbIX 3aHATHI NMPOMeKYTOUHOM
JI JIP 113 | KCP arrecTauuu™**
OKOHOMHKO-MaTeMaTHIECKHe
MOJIEJIH, OTIHChIBaEMbIe
Tema 1 A GepeHIIatLHbIMH 8 2 - 6 K, Kon
ypaBaeHusMU. [{nddepeniu-
aJbHbIE YPaBHEHUS IIEPBOTO
TIOpSIKA.
Jluneitabie nuddepennuans-
Tema 2 | HBIE ypaBHEHHS BTOPOTO II0- 10 2 - 8 K,Kon
psaKa.
Tema 3 CucremMbl THHEHHBIX [uxlq)(’ge- 10 i 5 ] K Kon
PEHIMAIBHBIX YPaBHEHUI.
KonnuecTBeHHBIN 1 Kade-
Tema 4 CTBEHHBIN aHAJIN3 CTAIlHO- 10 i ’ ] K Kon
HapHBIX cucteM audde-
pPEHIMATIBHBIX YPAaBHEHUI.
OKOHOMHKO-MaTeMaTH4ECKHE
MO/IEJIH, OTIMChIBa€MbIE pa3-
Tema 5 HOCTHBIMU ypaBHEHUSIMH. 8 - - 8 K, Kon
PasHocTHbIE ypaBHEHUS IEp-
BOTO MOPSIKA.
Tema 6 JIuneiiHble pa3HOCTHBIE 3 i ) ] K Kon
ypaBHEHHs BTOPOTO MOPSIIKA.
Tema 7 CucteMbl JIMHEWHBIX pas- 3 i ) 3 K Ko
HOCTHBIX YPaBHEHHH.
KonuuectBennslii u kaye-
Tema 8 CTBEHHBIN aHAJIN3 CTALO- 6 i ) 6 K Kox
HapHBIX CUCTEM PAa3HOCTHBIX
YpaBHEHUII.
[TpoMmexxyTouyHast aTTecTauus 4 3a
Bcero: 72 4 4 60

** — popmel mekywezo koHmpons ycnesaemocmu: Koumponvhasa paboma (K), konnoxsuym (Koxn).
*EE _ popmbl npomesicymounoll ammecmayuu. 3ayem (3a).

Conep:xxaHue TMCUUTILINHBI
Tema 1. DxkoHOMHMKO-MaTeMATH4YeCKHE MOJeJU, ONMUChIBaeMble AH(p(epeHnnaTbLHBIMU

ypaBHeHusimu. /lndpepenunaibHbie ypaBHeHUs IIePBOT0 NMOPSIKA.

HpI/IMepBI MaTEMAaTHYCCKUX MOI[CJ'ICfI B 3KOHOMMKE, OIIMCbhIBACMbIX I[I/I(i)(bepeHHI/IaHBHBIMI/I

ypaBHeHUAMU. O01ue noHATus i 1uddepeHaIbHOr0 YpaBHEHUs EpPBOro nopsaka (pere-

HUE YpaBHEHUs, MHTETpaibHasl KpuBas, 3amada Ko s ypaBHEHHs B HOPMaIbHOU (hopme).

VYpaBHeHue nepBoro nopsiaka B AuddepeHimaiax 1 METOIbl €ro penieHus (ypaBHEeHUE ¢ pas3ze-

JSIOUMMH TIEPEMEHHBIMU, OJJHOPOJIHOE YpaBHEHUE, YpaBHEHHE B MOJHBIX TuddepeHimanax).

JIuneliHoe ypaBHEHME IIEPBOro nopsiaka. Meron Bapuanuu OCTOSIHHOW. Y paBHeHHe bepHyuin.




Tema 2. J/Inneitnnie n1uddepeHunanbHbie ypaBHEeHUsI BTOPOTro MOPsAKA.

O6mwme moHATHS (pelIeHUE ypaBHEHHS, HavYaJbHbIE 3HAYEHUS NIl YpaBHEHHUS B HOPMaIbHOU
dbopme). Meroasl MOHWKEHUs mopsaka nauddepeHnranbHbpIX ypaBHeHUi. [lorstue o mudde-
pPEHLMAIBHBIX YPaBHEHHUAX BbICHIETO nmopsaka. [IpuHIuUI cynepno3uiuu U aaropuT™ MocTpoe-
HUsSl OOIIETO pelIeHHs JIMHEHHOTO OJHOPOHOTO YPaBHEHHS BTOPOTO TOPSIKA C MOCTOSHHBIMU
koadurmentamu. CTpyKTypa OOIIETO PEmIeHUs JIUHEHHOTO HEOJHOPOAHOTO YpaBHEeHHsI. MeTo-

AblI HAXOXJICHU YaCTHBIX peIHCHI/Iﬁ HCOIHOPOIHOTO YPABHCHUA.

Tema 3. Cucremsl JUHeHHBIX (P epeHIHATbHBIX YPABHEHMI.

OO01ue NoHATUS U CBOWCTBA (MaTpHIla CUCTEMBI, PEIlIEHUEe CHUCTEMBI, 3a/laHue HayalbHBIX 3HA-
yeHuil). JIunelinas oqHOpoHAsA cucTeMa (IPUHLUI CYNEepHo3uLIUU U GyHIaMeHTalbHas MaTpu-
1a peuieHui, obmee pemieHue). CTpyKTypa OOIIEro perieHus JUHEHHONH HEOJHOPOAHOM cH-
cTeMbl. Bapuanusi moCTOSHHBIX. MeETOJBl pelIeHHsT CUCTEM JIMHEHHBIX Iu(depeHnaTbHbIX

YPaBHEHUH € IOCTOSIHHBIMU KO3 PUIIEHTaMU.

Tema 4. KoinuecTBeHHBbIH U Ka4eCTBEHHBIN AHAJIN3 CTAIIMOHAPHBIX cucTeM Auddepennn-
aJIbHBIX YPaBHEHH.

OO01ue NoHATHUS U CBOWCTBA (pelIeHre CUCTEMBI, (ha30Basi TPAEKTOPHSL, MTOJIOKEHUS PAaBHOBECHS,
LIUKJIbI). Y CTONYMBBIE U HEYCTOWYMBBIE MOJIOKEHNS paBHOBECHs. AHAIN3 OJHOPOAHOM CUCTEMbI
JTUHEHHBIX Iu(pdepeHIInanbHbIX YPaBHEHUH C MOCTOSHHBIMH KO3 (dUIIMeHTaMu A cliyyas
IBYX HEHM3BECTHBIX. lccienoBaHne HEIMHEHHBIX CTAllMOHAPHBIX CHUCTEM BOJHM3HM TOJOXKECHUN

paBHOBECHSI 110 JINHEHHOMY IPUOIHKEHUIO.

Tema 5. JkoHOMHKO-MaTeMaTHYeCKHe MOJE/IH, ONUCbIBaeMble PA3HOCTHBIMHM YPABHEHM-
M. Pa3HOCTHBIE ypaBHeHHs NIePBOro NMOpsiAKa.

OO0mue MoHATUS U1 Pa3HOCTHOTO YpaBHEHUS MEPBOro MopsKa B HOpMalbHOU (dopMme (perie-
HHUE ypaBHEHMs, HauyalbHble yCJOBHUs, 3a7aud Kolu, pemieHre pasHOCTHOTO YPAaBHEHUS IOJ-
cTaHOBKOM). JIMHeliHOe ypaBHEHHE NepBOro mopsjaka (apudmeruueckas M TeoMeTpHyecKas

IIPOrPECCUH, YACTUUHBIE CYMMBI U IPOU3BENIEHUS, METO BapUallui IIOCTOSIHHOM ).

Tema 6. J/IuneiliHble pa3HOCTHBIE YPABHEHHMSI BTOPOI0 MOPSAKA.
[TpuHIMI CyNeprno3ULUU U aJTOPUTM MOCTPOEHUS OOILEro PelieHus: JMHEHHOTO OJJHOPOIHOTO
ypaBHEHHS C MOCTOSTHHBIMH Koo duumentamMu. CTpyKTypa OO0IEero pemeHus TMHEHHOTO HEeo -

HOPOAHOI'O YpaBHCHUA. MGTOJII)I HaXO0XXACHUA YaCTHOI'o pCIICHUA JIMHEHMHOTO HEOAHOPOJHOT'O



YPaBHEHHUS C IIOCTOSTHHBIMH KO3 UIIMEHTaMH.

Tema 7. CucreMbl JTHHEHHBIX PA3HOCTHBIX YPABHEHHUIA.

OOmue MOHATHS U CBOMCTBA (MaTpHUIla CHUCTEMBI, PEIICHHE CHCTEMbI, HAYallbHBIE YCIOBHS).
Pemenne mnoacranoBkoi. JluHeliHast onxHOpoAHas cucTeMa (MPUHLMI CYNEPHO3ULUN U
(dbyHIaMeHTaIbHAs MaTpHIla PEIICHUH, o0Iee perenne). MeToIbl pelieHns CUCTEM JTHHCHHBIX
Pa3HOCTHBIX YpaBHEHHM ¢ MOCTOSHHBIMU Ko3(dduunentamu. CTpyKTypa OOIIEro perieHust Ju-

HEUHOW HEOAHOPOIHOM cUCTeMbl. YacTHBIE penieHus.

Tema 8. KosinuecTBeHHbIH U Ka4eCTBEHHbIN AHAJM3 CTALMOHAPHBIX CHCTEM Pa3HOCTHBIX
YPaBHEHHUIA.

Kputepun ycTOMYMBOCTH HYJIEBOTO PEIICHUS TUHEWMHON OJTHOPOJHON CUCTEMBI. DJIEMEH-
Thl KOJIMYECTBEHHOTO M KaYECTBEHHOI'O aHANM3a HEIIMHEUHBIX CTAIlMOHAPHBIX CHCTEM Pa3HOCT-

HBIX YPaBHEHUHN.
4. MaTtepuaJjibl TEKylIero KOHTPOJISA yCIIeBA€eMOCTH 00yYAOIUXCcsl M (POH OLEHOYHBIX
CPeACTB MPOMEKYTOYHOM aTTECTAUMHU 110 TUCHHILIMHE

4.1. Tekymuii KOHTPOJIb YCIIeBAeMOCTH

4.1.1. ®opMBI TeKylIero KOHTPOJISA yCIIeBAeMOCTH



Tema (pa3ae)

MeToabl TeKy1Iero
KOHTPOJIsI YCIIEBAEMOCTH

Tema 1. DKOHOMHKO-MAaTEeMaTHICCKUE MOJICIIH, OIIMCHIBACMbBIC
muddepeHnnanbHpIMU ypaBHeHUAMU. JuddepeHimanbHbie
yYpaBHEHUs TIEPBOTO MOPSIIKA.

Konrponsnas padora Nel
KomnmoxkBuym Nel

Tewma 2. JIuneitnsie auddepeHinanbHble ypaBHEHUS BTOPOTO
nopsiJika.

Kontponbnas padora Nel
Komnoksuym Nel

Tema 3. CucteMbl TMHENHHBIX TU(PEpEeHIMATbHBIX
YPaBHEHUH.

Konrponsnas padora Nel
KomnokBuym Nel

Tema 4. KonnuecTBEHHBIN 1 KAUECTBEHHBIA aHAIN3
CTAIMOHAPHBIX CUCTEM U] hepeHIINATbHBIX YPaBHEHHI.

Konrponsnas padora Nel
KomnokBuym Nel

Tema 5. DKOHOMHKO-MaTeMaTHICCKHUE MOACIHN, OIMMCBhIBACMBIC
Pa3HOCTHBIMH YPABHCHUSIMMU. Pa3znoctHbIC YPaBHCHUA IIEPBOTO
IIOpsA KA.

Konrponbnas padora Ne2
Komnoksuym Ne2

Tema 6. JIuneliHble pa3HOCTHBIE YPABHEHHS BTOPOTO MOPSIKA.

Kontponbnas pabora No2
KomnokBuym Ne2

Tema 7. CucTeMbl TMHEHHBIX PA3HOCTHBIX YPaBHEHUI.

Kontponbnas pabora No2
KomnokBuym Ne2

Tema 8. KonnuecTBEHHBIN 1 KaUECTBEHHBIA aHAIN3 CTAI[HO-
HAPHBIX CUCTEM PA3HOCTHBIX YPABHEHHIA.

Kontponbnas pabora No2
KomnokBuym Ne2
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4.1.2. MaTepuaJibl TEKyLIero KOHTPOJISA YCIIeBAeMOCTH

Tunopbie olleHOYHBIE MATEPHAJBLI IO TeMe 1 «IKOHOMHKO-MaTeMAaTHYeCcKHue Mojae-

JIM, onuchbiBaemble JupdepeHunaJIbHbiMu ypapHenusmu. /ludgdepennnanbupie ypasne-

HUA NMEPBOIro NMOpAIKa»

BapuaHTbl 3a1aHuii KOHTPOJILHOM padoThl Nel

2. Haiftu oO1iee perieHue:

3. Haiitu oO1mee perieHue: (4x 4 0x e+ (0x y 4+ )y =0

Bonpocs! k ko1okBuymMy Nel

1. IIpumepsl MaTeMaTUYECKUX MOJiele B SKOHOMHUKE, ONMHUCHhIBaeMbIX IuddepeHians-
HbIMH ypaBHeHHsIMH. OO1iue moHATus 1ia auddepeHnansHOoro ypaBHEHUS TIEPBOTO MOPSIIKa
(pemieHne ypaBHEHUWs, WHTeTpalibHash KpuBas, 3amada Kommw [uisi ypaBHEHHsS] B HOPMAaJbHOM
dopme).

2. YpaBHEHHE TIEpBOTro Mopsiaka B AuddepeHimanax 1 METOIbI €T0 pemieHus (ypaBHEeHHE
C pa3AeNsoIUMHU IEPEMEHHBIMU, OJTHOPOHOE YpaBHEHUE, YPaBHEHHE B MONHBIX IuddepeHtim-
anax).

3. JluneliHoe ypaBHEHHUE MEpPBOro Mopsiaka. MeTo Bapualuu MOCTOSHHOM. YpaBHEHUE
bepnymnu..

TunoBble OllEHOYHbIe MaTepHadbl N0 Teme 2 «JIuneiinbie nuddepeHnnaibHbie

YPABHEHHUS BTOPOIr0 NOPAIKA»
BapuaHTbl 3a1aHui KOHTPOJIbHOM padoThl Nel

1. Haifi o6mee pemenme: -+ =" 1 =10

2. Haiitu obuee pemenue: -

3. HaiiTu obuiee pemenue: -

Bonpocs! k ko1okBuymMy Nel

1. Ob6mue moHATUS (pelleHHWe YypaBHEHHUS, HayaJlbHble 3HAUEHUS JJI YpaBHEHHUS B
HOopMalibHOU (hopMme). MeTo bl OHMKEeHUs opaaKa quddepeHnnanbHbIX ypaBHeHH. [ToHsTue
o muddepeHInanbHBIX YPAaBHEHUAX BBICIIETO MOPSIKA.

2. [IpyHUIMI Cynepro3UIMHN U aJITOPUTM [TOCTPOECHUS OOILEro PeleHus JIMHEHHOTO OHO-
POJIHOTO YpaBHEHHsI BTOPOTO MOpsiiKa C MOCTOSIHHBIMU Kod(dunuentamu. CTpykTypa oO1iero

PCUICHUA JIMHEMHOTO HCOOAHOPOAHOI'O YPAaBHCHUS.
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3. MeToabl HaXO0XKASHMS YaCTHBIX pCIJ_ICHI/Iﬁ HCOOAHOPOJAHOT'O YpAaBHCHUH.

TuUnoBble OlIEHOYHbIE MATEPHUAJILI 10 TeMe 3 «CucreMbl JHHEHHBIX Imd)(]zepeﬂgm-

AJBbHBIX VPABHEHHUH )

BapuanTtbl 3a1aHUi KOHTPOJIbHON padoThl Nel

1. MeTooM MCKJTIOUeHHs! HaiiTy oflee pelnenne cuctemsl (Y= y(x|,z=z(x)):

y=1+4x—2y—4z,

z—éxz— +z

X T
X=x—y+z,
2. Haiitu ob1iee peiieHne CUCTEMBL: | Y=X+y—Z,
z=2x—Yy.

Bonpocs k kostokBuymy Nel

1. OGmire MOHATHS U CBOMCTBA (MaTpHIla CUCTEMBI, pEIIEHUE CUCTEMBI, 3aJaHUe Hadajb-
HBIX 3HAUECHUN).

2. JluneitHas OMHOPOAHAS cucTeMa (TPUHIUN CYNEPIO3UINY U (QyHIaMEHTaIbHAS MaT-
pHIla peIIeHni, 0011Iee PEIICHHE).

3. CtpykTypa 00111ero pelieHus JIMHEHHOW HeOJHOPOAHON CUCTeMbI. Bapuaiius mocTosH-
HBIX. MeTO/bI PelIeHHs] CHCTEM JHMHEWHBIX Tu((EepeHINaTbHBIX YPaBHEHUH C MOCTOSHHBIMH
Kod(ppunreHTamu. .

TunoBble OlIEHOYHbIE MaTepuabl M0 TeMe 4 «KoJanyecTBeHHbIH H KaYyeCTBEHHbI

AHAJN3 CTAIIMOHAPHBIX CUCTEM Z!I/Igl!!l)e[!eH!!I/IaJIbHBIX y[!ﬂBHQHHﬁ»

BapuaHTbl 3a1aHN KOHTPOJIbHOM padoThl Nel

X=y

1. Haiitn monoskeHus paBHOBECHSI M HCCIIEOBATh UX HA YCTOMYNBOCTB: | . 3
y=—-x

2. Ompenenuth TUM OCOOOM TOYKM W HApUCOBATh TPACKTOPHUIO HA TUIOCKOCTH (X, V):

X=y+x—4
y=3y—x

3. HccnenoBaTh Ha yCTOMYMBOCTH MO MEPBOMY MPHONMKEHHUIO HYJIEBOE pEIlCHHE:

. 2
x=e"""’—cos3x

y=vV4+8x—2¢’

Bonpocs! k ko1okBuymy Nel

1. OGmue MoOHATUS U CBOMCTBA (pelIeHHe CHCTeMBbI, (pa3oBasi TpaeKTOpus, MOJOKEHHS
paBHOBECHSI, LIUKJIbI). Y CTOHYMBbBIE U HEYCTOWYMBBIE [TOJIOKEHUS PABHOBECHS.

2. AHanM3 OJTHOPOHOM CHCTEMBI TUHEHHBIX MU (PepeHIINaTbHBIX YPaBHEHUN C TTIOCTOSTH-

HbIMH KOBq)(bHHHeHTaMH AJIg ciiydast ABYyX HECU3BCCTHBIX.
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3. HccnegoBaHne HEIUHEHHBIX CTAalMOHAPHBIX CUCTCM BOJIM3U TOJIO0KECHHUH PaBHOBCCHUA

10 TUHEHHOMY NPUOINKEHHUIO. .

Tunosbie 0LIEHOYHBIE MATEPHAJBLI IO TeMe 5 «DKOHOMHUKO-MaTeMAaTHYeCKHe Moae-

JM, ONIMChIBA€Mble PA3HOCTHLIMHU YPABHEHUsIMH. PAa3HOCTHBIE YPABHEHHUS NEPBOr0 MOPSI/I-

Ka»
BapuaHTbl 3a1aHuii KOHTPOJILHOM padoThl Nel
1. Pemnth pa3HOCTHOE JTUHEMHOE YPABHEHHUE MEPBOTO MOPSIAKA:

wy1k)+ 2

y(k+1):k+1 k+3

2. PemuTh IMHENHOE Pa3HOCTHOE CTAlMOHAPHOE YPAaBHEHUE NIEPBOTO MOPAIKA!
ylk+1]+2 ylk|=3K*+2k -2

Bonpocs! K Ko/LIOKBHYMY Ne2

1. O0uye MOHATHUS A7l pa3HOCTHOI'O YPAaBHEHMS [IEPBOI0 MOPsIKa B HOPMAIBHON (opme
(pemieHue ypaBHEHUs, HadallbHbIE yCJIOBUS, 3a1auu Komm, pemeHne pa3sHOCTHOTO ypaBHEHHS
MOICTAHOBKOI).

2. JluHeliHOe ypaBHEHHE IEpPBOro IMopsAaka (apupMeTudeckass U TeoOMeTpUYecKas
IIPOTrPECCUU, YACTUYHbIE CyMMBbI U IIPOU3BEACHNUS, METO]] BapUALIMU TOCTOSIHHOM).

TunoBble OLIEHOYHBIE MATEPHAJLI IO TeMe 6 «JInHeliHbIe PA3ZHOCTHLIC YPABHEHHUS

BTOPOIO MOPSAKA»
BapuanTbl 3a1aHMii KOHTPOJILHOM padoThI Ne2
1. PemmnTs JIMHEHHOE OTHOPOIHOE PA3HOCTHOE CTALMOHAPHOE YPAaBHEHUE BTOPOIO MOPSIKA:
ylk+2]+ylk+1]-2y(k|=0
2. Pemmmth MMHENHOE HEOTHOPOIHOE PA3HOCTHOE CTALMIOHAPHOE YPABHEHNE
BTOpOrO mopsiika: ¥ |[k+2|— y(k|=cos k
Bonpocsl k ko10kBUYyMy Ne2
1. [TpyHIMIT CyNepHO3UIIUH U aJITOPUTM MTOCTPOCHHUS OOILEro peleHus JIMHEHHOTO OHO-
POJHOTO YPaBHEHUS C IMOCTOSIHHBIMU KO3 PULIEHTaMU.
2. CtpyKTypa 0011ero pemeHus JMHEHHOT0 HEOJHOPOAHOTO YPaBHEHHS.
3. MeToapl HaxX0KJE€HUSI YAaCTHOTO PEIICHUsl JIMHEWHOT0 HEOAHOPOJHOIO YpaBHEHUS C

MOCTOSTHHBIMU KO3 (HULIUEHTaAMH.

TunoBble OllEHOYHbIE MATEePUAJbI 10 TeMe 7 «CucTeMbl JHHEHHBIX PA3HOCTHBIX

YPABHEHHI»

BapuaHTbl 3a1aHNi KOHTPOJIBLHOM padoThl Ne2
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1. Pemmtes IMHENHYIO OZHOPOAHYIO CTallMOHAPHYIO CUCTEMY Pa3HOCTHBIX yYpaBHEHHWH BTO-

x|k+1)=—6x|k|+8 y(k|,

poro nopsiaka: y(k+1\):_4x(‘k'+6y(k}-

2. Penmth JNMHEWHYI0 HEOJHOPOJHYIO CTAllMOHAPHYIO CHUCTEMY PA3HOCTHBIX YPABHEHMIA:

x|k+1|==2xk|—y(k|+7k—1,
ylk+1)=—4 x[k|—-5 yk]+2.

x|k+1)=3x(k)+yk|+2k+2,
3. Haittu pemienue pazHoctHoi 3anaun Komm: y( k+1)=2xk|+4 y (k)+2 k+1,
x[0]=y(0)=0.

Bonpocsl k kosu1okBHYMY Ne2

1. O6mue MOHATUA U CBOMCTBA (MAaTpHIlA CHUCTEMBI, PEIICHUE CHCTEMbI, HayaJbHbIE
yCJIOBHS).

2. Pemenue noacTaHOBKOM.

3. JIunelinasi oIHOpPOAHASA cHUcTeMa (MPUHIMII CYNEepIIO3UIUU U (yHIaMEHTalbHAsT MaT-
pHILIa pelIeHni, oolee pereHue).

4. Meroabl peuieHUsi CUCTEM JMHEWHBIX PA3HOCTHBIX YPaBHEHUU C MOCTOSIHHBIMU
KO3 puLHEeHTaMHU.

5. CtpykTypa oO0IIero pemeHus JMHEHHON HEOTHOPOIHOM CUCTEMBI. YacTHBIC PEIICHHS. .

TunoBble OIEHOYHBIE MATEPHAJILI 10 TeMe 8 «KoJan4yecTBEeHHBIN M KaYeCTBEeHHBbIN

AHAJHN3 CTAIIMOHAPHBIX CHCTEM PA3HOCTHBLIX YPABHEHMI»

BapuanTbl 3a1aHMii KOHTPOJILHOM padoThI Ne2
1. WccnenoBarh yCTOMUMBOCTD TMOJIOKEHUN PABHOBECHS] HEJTMHEMHBIX CHUCTEM Pa3HOCTHBIX
YPaBHEHUH:

2. UccnenoBath OTpaHUYEHHOCTD PEILIEHUIH CUCTEMbI Pa3HOCTHBIX YPABHEHUI:

Bonpocs! k ko10kBHyMy Ne2
1. Kputepuun ycToiuuBOCTH HYJIEBOTO PEIIEHUS TMHEWUHON OJJHOPOIHOM CUCTEMBI.
2. DneMeHTbl KOJIMYECTBEHHOI'O U KaYeCTBEHHOI'O aHAJIM3a HEJIMHEWHBIX CTAal[MOHAPHBIX

CUCTEM Pa3HOCTHBIX ypaBHEHUH.

4.2. [Ipome:kyTOoUHAS aTTECTALMSA
4.2.1. IlepeyeHb KOMIETEHIIMI ¢ YKAa3aHUEM ITANOB UX (JOPMHUPOBAHMS B Ipolecce

OCBOeHHsI 00pa3oBarebHON nporpammel. Iloka3aTeqnm M KpUTEepHM OLCHHBAHUS KOMIIe-
TeHLHIi ¢ y4eToM 3Tana ux ()opMupoOBaHUSs

Ounasn popma odyuenusn
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Kon HaumeHoBaHue Kon HaunMeHoBaHueE 3TaIa 0CBOe-
KoMIIe- KOMIEeTEeHIINHU ITana ocBoe- HHUSI KOMIIeTeHIIUH
TeHIHH HHS KOMITe-

TEHIIUH
[IKp OC II - | Crocobnocts ucnons3oBath | [IKp OC II-1.1 | CmocobHOCTE  HCIIONB30BATh
1 METO/Ibl pereHuit nudde- nuddepeHnranbHpIe  ypaBHE-
PEHIMAILHBIX YpaBHEHUN HUSL B IENIX  ONHUCAHUSA
JUTSL PEUICHUST IPUKIIaTHBIX DKOHOMHYECKHX SIBJICHUH H
3a1a4 IPOIIECCOB
JTan 0CBOeHUs IHoka3aresanb Kpurepuii oueHuBanus
KOMIIeTeHIIHH OlleHUBAHUS
I[IKp OC II — 1.1 |Cnoocoben npumeHsaTh | Knaccupunupyer muddepeHnmranbHbIe
CriocobHOCTh MCHOMb- | qU(depeHIraTbHbIe YpaBHEHHUS U TPUMEHSET HE0oOXOauMbIe
30BaTh JauGdepeHIu- | ypaBHEHUs KaK | METOIIbI Ui MX PEIICHUs; CIIOCOOCH IO-
QJIbHBIC YpPaBHEHUS B | MHCTPYMEHT MaTeMaTuye- | CTPOUTh M PEIIUTh MAaTEeMaTHUYECKUE MOJIe-
TeJIsX OIMCAHHUS | CKOTO OITUCAHUS | TM SIKOHOMUYECKOH TPUPOIBI TIOCPEICTBOM

SKOHOMHUYECKUX SBIIE-
HUW U MIPOLIECCOB

€CTECTBEHHO-HAy4YHON
KapTUHBI MUpa, KiIaccudu-
mupoBath  auddepeHu-
abHBIC YPAaBHEHHS W BBI-
OupaTtb METOIbI UX pelIe-
HUSL

Qg depeHIraibHbIX ypaBHeHUN

3aounan hopma odyuenusn
Kon HaunmenoBaHnue Kon HaumeHoBaHue 3Tana 0CBOCHHUS
KOMIeTeHI[UI KOMIIeTeHIUH ITana 0CBOeHHs KOMIeTeHIUU
KOMIIETEHIINH
[NKp OCII -1 | CnocoOHOCTH UCTIONB30BATh I[MIKp OCII -1.1 | CnocobHocTh HCIIONB30BaTh
METOABI pemeHnit tudde- muddepeHnranbHble ypaBHEHUS B
PEHIUAIBHBIX YPABHCHUU JIJIA eIIAX OIMMCAaHHUA 3KOHOMHYCCKHUX
PEUICHUS MPUKITAAHBIX 3a/1a4 SIBIICHUH U IIpouecCcoB
JTamn 0cBOCHUs! Iloka3zarenn Kpurepuii onenuBanus
KOMIIeTEeHIIUH OLlCHMBAHMS
[MKp OCII-1.1 Crnocoben npumeHaTh | Knaccudumupyer nuddepeHnmranbHbIe
CnocoGHocTh Hcmoub- | nuddhepeHnranbHbe YpaBHEHHUS U TPUMEHSIET HE0oO0XO0auMbIe
30BaTh UM PEepeHIn- | ypaBHCHHS KakK | METOJIbI JIJIi UX PEIICHHUS; CIOCOOEH To-
aJbHbIC YPAaBHEHUS B | MHCTPYMEHT MaTeMaTh4e- | CTPOUTh U PELIUTh MAaTEMAaTUYECKUE MOJE-
LEJISIX OIMCAHMS | CKOTO ONUCAHHUS | JIX SKOHOMUYECKOUN MPUPOABI TOCPEICTBOM

SKOHOMHUYECKHX SIBJIE-
HHUI ¥ IPOLIECCOB

€CTECTBEHHO-HAYy4YHON
KapTUHBI MUpa, Ki1accudu-
uupoBath  auddepeHnu-
QJIbHBIC YPABHEHUS U BBI-
OupaTtb METOJbl UX pelle-
HUSL.

T depeHIaIbHbIX ypaBHEHUN
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4.2.2. ®opma u cpeacTBa (MeTObl) NPOBEJCHHUS IPOMEKYTOYHON aTTeCTAllUH

DopMOI TPOMEKYTOUHOTO KOHTPOJIA ITOCIIE U3YUYECHHsI TUCIMILIMHEI SIBIISETCA 3a4€T B
MMCbMEHHOU (hopme.

OTBETCTBEHHBIM 3TAallOM y4eOHOTro Ipolecca sBISEeTCs caada MPOMEeXyTOYHas aTTecTa-
1usi. beccnopHbIM ()aKTOPOM YCHEITHOTO 3aBEPUICHUSI 0YEPETHOTO CEMECTpa SIBJISIETCSI KPOIOT-
JMBasl, cUCTeMaTH4ecKasi paboTa CTyJeHTa B TeUEHHE BCEro cemecTpa. B 3Tom citydae noaroros-
Ka K MPOMEXYTOYHOMN aTTecTaluu OyJeT SBJIATHCS KOHLIIEHTPUPOBAHHON cHCTeMaTH3alueil Bcex
MOJIyYEHHBIX 3HAaHUH 1O JAHHOW JUCLUIUINHE.

B nHauane ceMecTpa peKOMEHAYETCSI IO BCEM M3Yy4aeMbIM IIPeIMETaM IOJIYyYUTh BOIPOCHI
K NPOMEKYTOYHOM aTTeCTallUH, a TaKXe HUCIOJIb30BaTh B Ipolecce OOydeHHUs IMpOorpaMmy,
Jpyrue MeTon4YecKre MaTepHralbl, pa3paO0oTaHHbIE 110 JAHHOM TUCHUIUIMHE.

[Tpy moAroTOBKE K MPOMEXKYTOYHOM aTTeCTAllud KOHCTPYKTUBHBIM SIBIISICTCS KOJJICKTHB-
HOe 00CY/IeHUE BBIHOCHMBIX Ha 9K3aMEH BOIIPOCOB C COKYPCHHUKAMH, YTO MO3BOJISIET MTOBBICUTD
CTENEHb CUCTEMAaTHU3AINH U yTIyOleHNs 3HaHUH.

[lepen mocieqHUM CEMUHApOM IO NPEIMETY CIEAyeT COCTaBUThb CIHCOK BOIPOCOB,
TpeOYIOIMX JIOTMOJHUTENBPHOIO Ppa3bsICHEHUS MPErNoAaBaTeieM Ha KOHCYJbTallUU Tepen

IIPOMEKYTOYHOM aTTECTallUEH.

4.2.3. TunoBbie OLlCHOYHBIE CPeICTBA

Cnucox BONIPOCOB /ISl IOATOTOBKH K IK3aMeHYy
1. IIpumepbl MaTeMaTHYECKUX MOJENEH B SKOHOMHUKE, OMHUCHIBAEMbIX IU((pepeHrab-

HBIMH YPaBHEHUSMHU.

2. O6umwe nousaTus A AudQepeHInaNnbHOTO YpaBHEHHS MIEPBOTO MOPSAIKa (pemieHue
ypaBHEHHUS, HHTeTpalibHasl KpuBas, 3afada Komm /uis ypaBHeHUs B HOpMajibHOU (opme).

3. YpaBHeHue nepBoro nopsaka B nuddepeHimanax u METOAbI €ro peuieHus (ypaBHeHHe
C pa3leNAIUMMH TIEPEMEHHBIMHU, OJTHOPOJHOE YpaBHEHHE, YpaBHEHHE B MOJIHBIX U (depeHIu-
anax).

4. JIuneliHOE ypaBHEHHUE NIEPBOTO MOPSIIKA.

5. Meron Bapuanuu noCTOSHHOM.

6. YpaBHenue bepnymin.

7. OOmue moHATHS (pelleHHe ypaBHEHMs, HadallbHbIE 3HAYCHHS Ui YPaBHEHUS B
HOpMaJIbHOU (hopme).

8. Metoabl moHMXkeHHsI opsiaka nuddepeHInanbHbIX ypaBHEHUH.

9. IlonsTe o muddepeHaTbHbIX YPaBHEHUIX BBICIIETO HOPSIIKA.
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10. IpuHIMI CyNepno3uIMy U aITOPUTM ITOCTPOSHUS OOIIETO peIIeHus] TMHEHHOTO Of1-
HOPOJHOTO YPaBHEHHUSI BTOPOT'O TMOPSIKA C MOCTOSTHHBIMHA KOA(PPHUIIMEHTaAMH.

11. CtpykTypa 001Iero penieHus TUHEHHOTO HEOJHOPOTHOTO YPaBHEHUSI.

12. MeTo1bl HaXOXACHHUS YACTHBIX PEIIEHUN HEOAHOPOJIHOIO YPABHEHHUS.

13. OOmme MOHATUS M CBOMCTBAa (MaTpuIla CUCTEMBI, PELICHUE CHCTEMBI, 3aJlaHHe
HavyaJbHBIX 3HAUCHUI).

14. JIunelinas ogHOpOHAs cUcTeMa (TMIPUHIIMI CYNEePHO3ULIUY U pyHIaMEHTalbHas MaT-
pHIla PeIIeHUi, 001Iee PEIICHHE).

15. CtpykTypa o011ero pereHus TMHEHHON HEOJHOPOTHOW CUCTEMBI.

16. Bapuanus nmocTosHHBIX.

17. Metonpl pelieHusi CUCTEM JIMHEWHBIX AUQPQPepeHInanbHbIX YpaBHEHUN C MOCTOSH-
HBIMHU KO3 (DHUITMEHTAMH. .

18. O61mue moHATHSA U CBOWCTBA (pELICHUE CHCTEMBI, (pa30Bas TPACKTOPHS, MOJIOKEHHS
PaBHOBECHS], LIUKJIBI).

19. YcToiunBble N HEYCTOWYUBBIE NTOJIOKEHUS PABHOBECHSI.

20. AHanu3 OJHOPOTHOM CHCTEMBI JIMHEWHBIX MU (PEepeHIIMaTbHBIX YPaBHEHUH C ITOCTO-
SHHBIMU K03((PUIIMeHTaMU [T CiTydast JBYX HEU3BECTHBIX.

21. UccnenoBaHue HEMHENHBIX CTAIIMOHAPHBIX CUCTEM BOJIM3HU MOJIOKEHUH paBHOBECHS
10 TUHEHHOMY MPUOINKEHHIO.

22. OOuue TOHATUS Ui PA3HOCTHOTO YpaBHEHHUS IEPBOTO MOpsIKa B HOPMAaJIbHOM
¢dopme (pelieHue ypaBHEHUs, HadajbHble YCIOBHs, 3afaud Komm, perieHne pasHOCTHOTO
YpaBHEHHUS [10/ICTAHOBKOM).

23. JluneiiHoe ypaBHEHHE MEpBOTO Mopsaka (apupmeTHyeckas U TeoMeTpudecKas
MIPOTPECCUH, YACTUUHBIE CYMMBI U TIPOU3BENICHUS, METO BapUallui MTOCTOSTHHOM ).

24. ITpuHIMI CYTIEPIIO3UIMK M AJITOPUTM MOCTPOEHUS OOIIETO pEeIIeHUs] TMHEHHOTO OJ-
HOPOJHOTO YPaBHEHUS C MMOCTOSIHHBIMU KO (ppHIIneHTaMu.

25. CtpyKTypa 00IIEeTo pemeHus JUHEHHOTO HEOTHOPOIHOTO YPaBHEHUSI.

26. Meroabl HaxX0X/JI€HHUS YaCTHOTO PEUICHUS! JTUHEHHOTO HEOJAHOPOJHOIO YPaBHEHUS C
MOCTOSIHHBIMHU K03 purimeHramu.

27. OO6mue MOHATHS W CBOMCTBA (MaTpulla CUCTEMBI, PEIIEHUE CUCTEMbI, HadallbHbIE
YCIIOBHS).

28. Pemenne moacTaHoOBKOIA.

29. JIuneiiHas onHOpOHAS cucTeMa (MIPUHLUI CYTIEPIIO3UIMY U pyHIaMeHTalbHasl MaT-

pHIIa peuIeHn, oolee pemeHne).
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30. Mertoasl peuICHuss CUCTEM JIMHEMHBIX Pa3HOCTHBIX ypaBHeHI/Iﬁ C IIOCTOAHHBIMH

Ko unreHTamu.

31. CtpykTypa 0OIIero pemeHus JTUHEHHOW HEOTHOPOAHOU cucTeMbl. YacTHbIE perie-

HUA.

32. Kpurepun yCTOWYMBOCTU HYJIEBOTO PELICHUS] IMHEHHON OTHOPOJIHON CUCTEMBI.

33. DneMeHThI KOJIMYEeCTBEHHOTO U KaueCTBEHHOI'0 aHaJIN3a HEJTMHEHHBIX CTallMOHAPHBIX

CUCTEM Pa3HOCTHBIX YPABHEHUM.

IIpuMepHbIe BADHAHTHI IK3aMeHAIHOHHBIX OHJIETOB

JK3aMeHAUMOHHBIN OniieT Nel
no gucurmiuHe «/{uddepeHunaibibie 1 pa3HOCTHBIE YPABHEHUSA»
1. O6mue mousaTus i nudGepeHIaTb-HOT0 YpaBHEHUS NIEPBOTO MOpsiIKa (pelIeHne ypaBHe-
HUsI, UHTErpaibHas KpuBasi, 3ajjaua Ko 11 ypaBHeHUs B HOpMaJIbHOM opme).
2. MeTronpl pemeHnus CUCTEM JIMHEHHBIX Pa3HOCTHBIX YPaBHEHUH C MOCTOSTHHBIMH KOd(Quim-

CHTaMU.
3

W — 4
.rf:- l1|']|:2

3. Haiitu yacTHOE pelieHre, yI0BIeTBOPSIOIIee HAYAIbHOMY YCIIOBHIO: X+3

. _k+2 2
4. PeminTh pa3HOCTHOE JJUMHEWHOE YPAaBHEHHUE MIEPBOro MOpsiaKa: Y (k+1)— K+l y k| + k+3

9K3aMeHAIIMOHHLIN OmieT Ne2
no aucounnHe «/InddepeHnnansHble H pa3HOCTHBIEC YPABHEHHUS»
1. . AHamU3 OHOPOIHOH CHCTEMBI JHHEHHBIX AU((depeHINaNbHBIX YPaBHEHNH C MOCTOSH-
HBIMHA KOBCI)(l)I/IU;I/IeHTaMI/I JJIA CJ‘Iy‘-Iaﬂ HByX HCHU3BCCTHBIX.
2. TIpUHIMI CYTEPIO3HUINN U alTOPUTM MOCTPOEHHS OOIIEro peleH s THHEHHOTO 0THOPOHO-
IO ypaBHEHHS C TIOCTOSIHHBIMU KOd(QPHUIIHEHTAMH.
3. MerogoM WCKIIOYeHHMs HaiitH ofmee pemeHue cuctemsl (Y= y|x|,z=z(x)):

y=1+4x—2y—4z,

z':§x2—y+z
> .

4. PemmTh TUHEHHOE PAa3HOCTHOC CTAIMOHAPHOC YPABHCHUC IICPBOI'0 IMOPAIKA:

ylk+1)+2 ylk|=3K*+2k—2
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Ixkana oueHnBaHuA

Kpurepun oneHuBanus Onenka
JleMOHCTpHpYeT 3HaHHE MaTepHala, JOTHUYECKH MPABUIIBHO HU3JIara- 3auer
€T OTBEThl Ha BOINPOCHI; UMEET HABBIK MPABUILHOIO BbIOOpa U HUC-
M0JIb30BAaHUS METOJOB ONTHMAJBHBIX PpEUIeHUN igpa3paboTKu
IIPOEKTOB Ha OCHOBE OLIEHKH PECYPCOB M OTPaHUYCHUH.
JleMoHCTpUpyeT He 3HaHME OoJblIel YacTu yueOHOro marepuana, He 3auer

JIOTTyCKaeT rpyOble OIHMOKK B ONpPEACTICHUH MOHITHIA U MPH pellie-
HUM 3a7a4; HE YMCCT BBI6I/IpaTL 1 HCIIOJIb30BATh METO/bI
ONTUMABHBIX PEIIeHUN JIApa3padOTKH MPOEKTOB HAa OCHOBE
OIIEHKH PECYPCOB M OTPAaHUYEHUI.
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4.3. MeTonnueckue MaTepHaJibl
IIpouenypa npoBeneHus 3ayera

ATTECTallMOHHBIE HUCIIBITAHUS MPOBOJATCS NPENOAABATENEM, BEAYIIMM JIEKIIMOHHBIE 3a-
HATUS 10 JAaHHOW AMCLUIUIMHE.

Bo Bpems aTTecTallMOHHBIX UCTIBITAHUN B ayJUTOPUHA MOXET OJHOBPEMEHHO HaXOIUThCS
9K3aMeHyeMasi IpyIIa B OJHOM COCTAaBE.

[Ipu mpoBeaeHNU MHCBMEHHOTO 3a4yeTa OMJIeT BBHIOMpAeT caM dK3aMEHYEMbI B ciydaii-
HOM TIOpSIJIKE.

DK3aMeHyeMbI€ MOTYT MOJIb30BaThCS MPOrpaMMoOi yueOHOM TUCIUIUINHEL, a TAKXKe C pa3-
peleHHs MPernoiaBaTels KalbKyIsITOpaMHu.

[Ipn mpoBeneHMM MUCBMEHHOIO 3a4e€Ta dK3aMEHYEMBIM IPEJIaraeTcsi OTBETUTHh Ha JIBa
TEOPETHUUECKUX BOIIPOCA M BBIIOJHUTDH JBA MPAKTUUYECKUX 3aJaHUs B COOTBETCTBHM C IPOI/IEH-
HBIMU TEMaMH.

Bpems nHanucanus paGotsl coctaBiaseT 90 MHH. (11O KEJIAHUIO 3K3aMEHYEeMOro OTBET
MOJKET OBbITh IOCPOYHBIM).

N3noxxeHne Matepuasna BeJETCs B JINCTE OTBETA, KOTOPBIH 3aTeM (110 OKOHUYAHUU IK3aMe-
Ha) CIaeTCs Ha MMPOBEPKY IK3aMEHATOpYy.

[TpoBepka pa®oOT BBINOJHSETCS SK3aMEHATOPOM IOCJIE OKOHYAHMs 3adeTa U OLEHKH
BBICTABJISIIOTCSL B COOTBETCTBUU C KPUTEPUSMHU OLICHUBAHUS.

B ciydyae BO3HMKHOBEHUS COMHEHHMH OTHOCHUTEIIBHO TIIyOWHBI 3HAaHUHM 3K3aMEHYEMOTO
HK3aMEHATOp MOXKET IMPHUIJIacUTh €ro U 3a/aTh JOIMOJIHUTENbHbIE M YTOUHSIONIME BOIPOCH! B
npezenax yueOHOro MaTepualla, BBIHECEHHOTO Ha 3auer.

OreHka pe3yabTaToOB MMCbMEHHOTO aTTECTAlMOHHOTO MCIBITAaHUS OOBSABISETCSA JK3aMe-

HYCMBIM B JICHb €TI0 ITPOBCACHMA.

5. Meroauyeckue yKazaHus 1Jisl 00y4al0UIMXCH 110 OCBOCHUIO JUCUMILIIHHbI
MeToanyeckue yKa3aHus M0 BHINOJHEHHIO KOHTPOJIbHBIX PadoT:

JlanHbli Bua pabOThI IPOBEPSIET:

1) ycBoeHue o0yyaronMucs NOIy4YeHHbIX B X0/1e 00y4YeHUsl YMEHUN U HaBBIKOB;

2) cnocoOHOCTh BBHIOpATh HHCTPYMEHTAIbHBIE CPEACTBA i 00pabOTKU NaHHBIX B COOT-
BETCTBHH C TIOCTABJICHHOM 3aJ/1auei;

3) yMeHHE TpOoaHAIM3UPOBATH PE3yJIbTAThl PacdeToB M OOOCHOBATH IOTYYCHHBIE BbI-

BOJEL.
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[IpumepHo 3a 2-3 Heaenu A0 IPOBEICHHSI KOHTPOIBHOU paboThl 00y4aromeMycst Heo0xo-
MO TIOJyYUTh y TPENOJaBaTeis MaOIOH KOHTPOJIBHOW pabOThl MM MPUMEPHBIN TepEYCHb
MPAKTUYCCKUX 3aJaHWi, BXOMAIIUX B KOHTPOJBHYIO padOTy, W TOCIE 3TOTO MPHCTYIHUTh K
MOJITOTOBKE.

[Ipu moaroTOBKE K KOHTPOJIBHOM paboTe cieayer:

1) TIOBTOPHUTH TEOPETHUECKHI MaTepuaj MO TeMaM, BKIIOYCHHBIM B KOHTPOJBHYIO pa-
oorty;

2) mpOCMOTPETHh MaTepUaIIbl MPAKTUYECKUX 3aHITHIA U JOMAITHUX 3aJaHH;

3) monpo6oBaTh peNIUTh 3aJaHUS U3 MA0I0OHA KOHTPOJIBHON pabOThl UM MPUMEPHOTO
MIePEYHs MPAKTHYECKUX 34/ TaHUN;

4) 3aKpenuTh TOJyYeHHBIC YMECHUS W HABBIKH, Pellas TOX0XKHUE 3aJaHUs U3 PEKOMEHIO0-
BaHHBIX MIPETNOaBaTeeM YYeOHUKOB U yUeOHO-METOIUIECKIX MTOCOOHIA.

Ecniu B mpoiiecce MOATOTOBKM K KOHTPOJBHOW paboTe BO3HUKIN 3aTPYIHEHHS WU
TpeOyIOTCS KaKHe-TMOO YTOYHCHHS W PEKOMEHIAIMU, CIEIyeT OOpaTUTHCS 3a IOMOIIBI0 K
MIperoaaBaTesio.

MeTtoauyeckue yKa3aHusl 10 NOATOTOBKE K KOJUIOKBUYMY:

KomnokBuym — 310 cobeceoBaHue MpenoiaBaTeisi U y4allerocs mno 3apaHee onpe/esicH-
HBIM KOHTPOJIBHBIM BOTIPOCAM.

Oco0eHHOCTh KOJUTOKBHYMAa B TOM, YTO 3TO HE IPOCTO (hopmMa KOHTPOJIS, & METO yriay0-
JICHUS], 3aKpeTICHUs] 3HAaHUI yJalluxcs, Tak Kak B Xoje cobeceqoBaHMsI MPEnoaBaTeib UMeeT
BO3MOXXHOCTh Pa3bsCHUTH BOMPOCHI, BO3HUKAIOIIUE Y YUAIETOCs B MPOIIECCe MOATOTOBKH.

OTOT BUJ NEATEIHHOCTH Pa3BUBAET HABBIK OCYIIECTBIATH cOOp, aHAIHM3 U 00pabOTKY
JTAHHBIX, HEOOXOUMBIX JIJIS PEIICHHS TPOo(eCCHOHATBHBIX 3a/1a4.

Ha camocTosiTensHy10 MOArOTOBKY K KOJJIOKBUYMY OOydarolemMycs OTBOAUTCS 2-3 Hefle-
.

[Tpu moATrOTOBKE K KOJJIOKBUYMY CIICAYET:

1) poCMOTpPEeTh KOHCIEKTHI JICKIUHA W TMPAKTHICCKUX 3aHATHH W OTMETHTh B HHUX
MMEIOLINECs] OTBETHI Ha BOMPOCHI KOJIJIOKBUYMA. ;

2) ecnu KOHCIEKTHI COAEpkKAT HEe BCE OTBETHI MIIM YacTh BOMPOCOB BBIHECEHO IMPETo/a-
BaTelieM Ha CaMOCTOATEIILHOE PAacCCMOTPEHHE, HEOOXOIMMO M3YyUUTh COACp)KaHUe YUeOHOH Jin-
TepaTypbl, PEKOMEHJIOBAHHOM MPETO/IaBaTeIIeM;

3) B cily4ae BOSHMKHOBEHHS KaKUX-THOO 3aTPyJHEHH MPU MOATOTOBKE CIETyeT 00paTH-
ThCS 32 TTIOMOIIBIO K TIPETIOaBaTeIIIo.

CaMonoAroToBKa K NMpaKTHYeCKUM 3aHATHIM

[Tpu MOAroTOBKE K MPAKTUYECKOMY 3aHATHIO 00y4JaromeMycsi HE0OX0IUMO:
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1) 03HAaKOMHTBCS € COOTBETCTBYIOIIEH TEMOW MTPOrPaMMBbl IUCLUIUIMHBI;

2) OCMBICIIUTD KPYT U3y4aeMbIX BOIPOCOB U JIOTMKY UX PaCCMOTPEHHUS;

3) TIaTeNbHO U3YUUTh JIEKIIMOHHBIA MaTepua;

4) n3yunTh PEKOMEH0BAHHYIO JIUTEPATypy MO JaHHOU TeMe;

5) 03HAKOMUTBHCA € BOIPOCAMH OYEPEAHOTO IPAKTUUECKOTO 3aHATHS.

BaxHBIM acneKTOM CaMOCTOSATENBHOW MOJATOTOBKU CTYJICHTOB SBIIsieTCS paboTta ¢ Ouo-
JTUOTEYHBIM (DOHIIOM.

Orta pabora mpeanosjaraeT pas3IMyHble BAapUaHTHl MOBBIMIEHUS MNPOPECCHOHATBHOTO
YPOBHS CTYJEHTOB B TOM YHCJIE:

a) MOJTyYeHHe KHUT B HAYYHOM a0OHEMEHTE;

0) U3y4YeHHEe KHUT, )KypHAJIOB, ra3eT B UNTAIBHOM 3aJI€;

B) BO3MOXXHOCTb IOMCKAa HEOOXOAMMOro MaTepualla HOCPEICTBOM 3JIEKTPOHHOIO Ka-
Tajora;

T') MOJlyueHHE HEOOXOIMMBIX CBEJICHHH 00 MCTOYHMKAX WH(POPMALUU y COTPYIHUKOB

ONOJIMOTEKH.

6. YueOHas muTepatypa u pecypcbl HHPOPMAIHOHHO-TEJIeKOMMYHHKANMOHHOMI
ceTH "UHTepHeT", BK/II0OYas NlepeYeHb Y4eOHO-MeTOAHYeCKOro odecnevyeHust A1l CaMOCTO-

ATEJIbHOM PadOThI 00YYAIOMIUXCH MO AUCIHUIIINHE

6.1. OcHoBHas JauTEpaTypa.

1. demunoBuy, b.I1. CoopHUK 3aa4 U yIIpaKHEHUH MO MaTEMaTHYECKOMY aHAIM3Y : ydeOHOe
nocooue / B.I1. emunosua. — 22-¢ u3., crep. — Cankr-IlerepOypr : Jlans, 2020. — 624 ¢c. —
ISBN 978-5-8114-4874-6. — Tekct : 3neKTpoHHBIN / JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL: https://e.lanbook.com/book/126716

2. Bpiciias MaTtemMaTHKa JUIsi 9dKOHOMHUCTOB: YYEOHUK Ui CTYJCHTOB BY30B, OOYyYarOIIMUXCS IO
sxoHomHuueckuM crnenuanbHoctsM / H. 1. Kpemep, b. A. Ilytko, . M. Tpummn, M. H. ®pun-
Mad ; iox penakiueid H. 1. Kpemep. — Mocksa : KOHUTU-JTAHA, 2015. — 481 c¢. — ISBN
978-5-238-00991-9. — Tekct : 3meKTpOHHBINA // DnekTpoHHO-OMOIMOTeyHast cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/52071.html

3. Pomanko, B.K. Pa3noctablie ypaBaenus : yueonoe nocodue / B.K. Pomanko. — 3-e uzn. (3:11.).
— Mocksa : Jlaboparopus 3Hanuid, 2015. — 115 c¢. — ISBN 978-5-9963-2661-7. — Tekcr :
aneKTpoHHbIH // JlaHb : 3nmekTpoHHO-OnOmmoTeunas cucrtema. — URL: https://e.lanbook.com/
book/70755

6.2. lonoJiHMTEIbLHAA JIUTEPaTypa.

1. A. ®©. ®ununnos. Beeaenue B Teopuio nudhepeHanbHbIX YpaBHEHHH: yUeOHUK: JOMYyIEHO
M-BoMm ob6pazoBanusi PO i1 cTyieHTOB, 00yY. 10 GU3UKO-MATEMATUYECKUX HAMIPABJICHUSAM U
CHEIUATBEHOCTSAM M.: KomKuura, 2007

2. A. ®. Gunmunmos. CoopHUK 3a7a4 110 AuddhepeHITnaTIbHbIM YPAaBHCHUSIM Wxesck: HULL
"Perynspnas u xaotuueckas nuHamuka”, 2005
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https://e.lanbook.com/book/126716

6.3. Y4eOHO-MeTOqUYECKOE 0O0ecTIedeHHe CaMOCTOATEILHOH padoThI.
He npenycmotpeHo.

6.4. HopmaTuBHBIE IPABOBbIE JOKYMEHTHI.
He mpenycmotpeHo.

6.5. UnTepHeT-pecypcesl.
He npenycmotpeHo.

6.6. Unble HCTOYHHMKH.

1. Kyapsiues JI. 1. KpaTkuil Kypc mMareMaTHuecKoro ananusa, yueouuk, M. :OU3MATIINT,
2002.

2. Kpacc M.C., YUynpsiHoB b.II. OCHOBBI MaTeMaTHKU U €€ NPWIOKEHHUS B HKOHOMUYECKOM
oOpazoBannu: yueOHuK. M.: Jlemo, 2010.

3. COopHHUK 3a/1a4 110 BBICIIEH MaTeMaTHKe JUIsl 9KOHOMUCTOB: yuebHoe nocoodue. Iloxg pex. I1.C.
I'eBopksHa. M.: Oxonomuka, 2011.

4. COopHHK 3a7a4 IO BBICIIEH MaTeMaTHKe NI YKOHOMUCTOB: yueOHoe mocobue. Ilon pen.
B.1. EpmakoBa. M.: UHOPA-M, 2011.

5. Kypc nuddepennmansasix ypaBHenuid. Crenanos B.B. «Haykay.- M.-2004

6. Coopnuk 3a1a4 o nuddepenmanpHbiM ypaBHeHUsM. A.D. Oununmos. URSS.-M.:200

7. Kopones, A. B. Jluddepennuanbapie 1 pa3HOCTHBIC YPaBHEHUS | YUEOHUK U MPAKTHUKYM JJIs
akamemuueckoro OakanmaBpuara / A. B. KoponeB. — Mocksa : UznatensctBo IOpaiit, 2018. —
280 c. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-9896-2. — TekcT : anek-
tpouHsIit // DBC KOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/413994
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7. MaTepnajbHO-TeXHH4YecKasi 0a3a, HTHPOPMANMOHHbIE TEXHOJIOTHH, IPOrPAMMHOe 00ec-
neyenue 1 MHGpoOpMalHOHHbIE CIIPABOYHBIE CHCTEMBbI

ba3bl JAHHbIX, mul)opMaunonﬂo-cnpanoqﬂme U ITOUCKOBBIC CUCTEMbI

. www.biblio-online.ru —3nektponHo-0nbnuoTeunas cucrema [IbC] FOpaiir.

. http://www.iprbookshop.ru — Dnekrponno-o6ubanorednas cucrema [DBC] «Iprbooksy»

. https://e.lanbook.com - DnexrporHO-OubIMOTEUHAas cuctema [DBC] «Jlanby.

. http://elibrary.ru/ - Hayunas snextponnas oubnuotekaElibrary.ru.

. https://new.znanium.com DnekTpoHHO-O0nOIMOTeYHas cuctema [DbC] «Znanium.comy.

. https://dlib.eastview.com — MubopmanmonHsiii cepBuc «EastViewy.

~N N hn A~ W N =

. https://www.jstor.org - Jstor. [IoyiHbIe TEKCTbI HAYUHBIX KYPHAJOB U KHUT 3apyOEKHbIX U3-

JaTEIBCTB.

8. https://elibrary.worldbank.org - Dnekrponnas 6ubnuoreka Bcemupnoro banka.

9. https://link.springer.com - [ToHOTEKCTOBBIE MOTUTEMAaTHYECKHUE 0a3bl aKaIEMHUYECKUX KYp-
HAJIOB U KHUT U3JaTelIbcTBa Springer.

10. https://ebookcentral.proquest.com - Ebook Central. IlogHble TeKCThI KHUT 3apyOeKHBIX Ha-

YUHBIX M3/1aTEJIbCTB.
11. https://www.oxfordhandbooks.com - JlocTym k moiHbIM TekcTaM cripaBouyHukoB Handbooks
m3narenbcerBa Oxford mo mpeaMeTHBIM 00JACTsAM: 3KOHOMHUKA M (DUHAHCHI, MPaBO, OM3HEC
yIpaBJeHUE.
12. https://journals.sagepub.com - ITomHOTeKcTOBas 6a3a HAyUHBIX KYPHAJIOB aKaJEMHUECKOTO
u3/aTenbcTBa Sage.
13. CrpaBouHo-npaBoBas cucteMa «KoHCyabTaHT».
14. DneKTpOHHBIN NEPUOANYECKUIN CIIPABOYHUK «I apaHTy.

IIporpaMmMHble, TEXHUYECKHE U 3JIeKTPOHHBbIE CPeIcTBA 00yYeHHUsA M KOHTPOJISA 3HA-
HUI

AyIuTOpHH OCHAIIEHBI KOMIIBIOTEPOM C BBIXOJIOM B HHTEPHET.

[Tporpammusiii mpoaykt Microsoft Office.
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