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Jouent xadeapsl Briciieit matemarukw, K.H., norieHT Yanra M. E.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO no Hampasinenuto mnoarotoBku 38.04.01 DKOHOMHKA, YTBEPKICHHOTO MPUKA30M
Muno6pnayku ot 11.08.2020 Ne 939

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IIPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlara, np
JIALIO (Ipu HaNMUYUN)
1 ¢akynsrer [Ipencenarens Boponriosa A. A. Paccmorpeno | 19.12.2024, Neo
VIpAaBICHMA | yyenoro coBeTa 2-2024
TEPPUTOPUSIMU (baKyJILTeTa




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

VYK-1 CnocobGeH ocCymecTBIsATh KPUTHYECKHM aHalu3 MpOOJIEMHBIX CHUTyallud Ha OCHOBE
CUCTEMHOT0 MO/IX0/1a, BbIpa0aThIBaTh CTPATErHIo 1eUCTBUN

VK-1.4 JleMOHCTpHUpPYET CIOCOOHOCTHM OICHMBAaHUS TNPHOPUTETHOCTH U  PELICHHUs
NpoOJIEMHBIX CUTYalluil B paMKax MPaBOBOTO OIS

3name:

VYK-1.4/311 3HaeT HOPMATHBHO-TIPABOBBIE AKThI M METOJOJOTHYECKUE MOAXOIbI K
dbopManM3aIyy U PeIIeHUI0 TPOOIEM YIIPABICHUS YKOHOMHYE-CKUMU TPOIIeCCaMuU

Ymems:

VK-1.4/Ym1 VYmeer BbIOMpaTh W TPUMEHATH NPH PEIICHUHU MPOOJEMHBIX CHUTYaIlUi
METOIBI ¥ TPUEMBl ONTHMAJBHOTO YIpaBICHHUS OW3HEC-TIpOIlecCaMd B paMKax
PaBOBOTO TTOJIS

Braoems:

VK-1.4/HBl Brnaneer HaBbIKaMU pPEIICHHs 3a7ad ONTUMAJILHOTO YMpaBICHUS B cdepe
SKOHOMHKH M OM3HEca B paMKax IMPaBOBOTO MOJIs

I[IK-1 Cnocoben pemarb NOpeANPUHUMATEIBCKHE 3aJadd  pa3paOOTKM M BBIOJHEHHS
OM3HEC-TIPOEKTOB

[IK-1.4 Pemaer npeanpuHUMAaTebCKUE 3a-Jaud B YaCTU KOOPAMHAIMUM W ONTHUMHU3ALUU
OHM3HEC-TIPOIIECCO

3name:

[TK-1.4/3u1 3HaeT MeTOmONIOTHYECKUE MOAXOAbI K (hOpMaTH3aIMi M PEIICHUIO 3a7ad
ONTUMAJILHOTO yTPaBJICHHs OU3HEC-TIPOIIeCCaMU

Ymems:

[1K-1.4/YMm1 VYmeer omnpenensath W NPUMEHITh HEOOXOMWMBIH HAOOp COBPEMEHHBIX
METOIOB W  TNPHEMOB TIPM  PEHNICHWH  337a4  ONTHMAJIBHOTO  YIPABICHUS
Ou3HEC-TIpoIecCaMu

Braoems:

[IK-1.4/HB1l BrnangeeT HaBbIKaMH peIICHUS 3a/lad  ONTHMAJIBHOTO  YNPaBICHUS
Ou3HEeC-IpolIeccaMu B U30paHHOM CETMEHTE MpeIPUHUMATENbCTBA

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[TImanupyemele YpoBeHb Kpurepun oniennBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MPOTPAMMBI




[1K-1 Criocoben [Hosbimennsiit MK [1K-1.4 Pemaer npeanpuHuMarenbcKue 3a-1a4u B

pemiath YaCTH KOOPJAWHAIIMU ¥ ONTUMH3AIUU OU3HEC-TIPOIIECCO
MPEANPUHUMATEIBCKU
€ 3a7a4u pa3paboTKu 3HaThb:
U BBIIOJIHEHUSA T1K-1.4/311 3HaeT METOLOIOTUYECKUE MTOAXOAbI K
OM3HEC-TIPOEKTOB dbopManHu3aIK U PEIICHUIO 33/1a4 ONITUMATBLHOTO
ynpaBiieHus: Ou3Hec-mpolLeccaMu
YMeTh:

[IK-1.4/YMm1 YmeeT onpenensaTe U NPUMEHSTh
HEOOXOIUMBIN HA0OP COBPEMEHHBIX METO/IOB M ITPUEMOB
IPY PELICHUH 3a/1a4 ONITUMAJILHOTO YIIPABJICHHUS
Ou3HEC-TpoIieccaMu

Bnagers:
[TK-1.4/He1 Bnageer HaBbIKAaMH PEIICHUS 3a]1a4
ONTUMAJIHOTO YIIPaBICHUS OM3HEC-TIPOLIECCAaMH B
U30paHHOM CETMEHTE MPEeANPUHUMATEIbCTBA

ba3zoBslit NAK ITK-1.4 Pemaer npeanpruHUMaTeabCKUE 3a-1a4u B
YacTH KOOPAWHAIIMK ¥ ONTHUMHU3ALUU OU3HEC-TIPOLIECCO

3HaTh:
T1K-1.4/311 3HaeT METONOIOTHYECKUE MTOAXOAbI K
dopmanu3aIy U PEIeHUIO 331a4 ONITUMAIBHOTO
ynpaBiieHus: Ou3Hec-IpoleccaMu

YMeTs:
[IK-1.4/Ym1 YmeeT onpenensTe U IPUMEHSTh
HEOOXOIUMBIN HA0Op COBPEMEHHBIX METO/IOB M ITPUEMOB
IPY PELICHUH 3a/1a4 ONITUMAJILHOTO YIIPABJICHHUS
Ou3HEC-TpoIieccaMu

[ToporoBbiii UK TIK-1.4 Pemaet npeanpuHUMAaTelIbCKUE 3a-1a4 B
YaCTH KOOPJAWHAIIMU ¥ ONTUMH3AIUU OU3HEC-TIPOIIECCO

3HaThb:
T1K-1.4/311 3HaeT METOLOIOTHYECKUE TOAXOAbI K
dbopmManHM3aIy U PEIICHUIO 33/1a4 ONITUMATBLHOTO
ynpaBiieHus: Ou3Hec-mpolLeccaMu

3. [IIxajga oneHUBAHUSA

Ornenka Kpurepuu onenuBanus (nepeuensb chopmupobanasix NJIK/3VB)

OTIu4HO [1K-1.4 PemraeT npeanpuHUMaTEIBCKUE 3a-1a4U B YACTH KOOPAMHAIIUU U
ONTUMU3AINH OU3HEC-TTPOIIECCO

[1K-1.4/3u1 3HaeT MeTOAOIOTHYECKIE TIOAXObI K (hOpMAaTU3AIiU U PEIICHUIO
3aJ1a4 ONTHUMAJILHOTO YIIPaBIeHUs OU3HEC-TIPOIECCaMH

[1K-1.4/YMm1 YmMmeeT onpenenaTs U MPUMEHATh HEOOXOAUMBIN HA0OP COBPEMEHHBIX
METOJIOB ¥ IPHEMOB MPHU PEIICHUH 3a]1a4 ONITUMATIBHOTO YITPABICHHS
Ou3HEC-TIpoIecCaMu

[1K-1.4/HB1 Bnaneet HaBbIKaMu pEIICHUS 3a71a4 ONTUMAIBLHOTO YIIPaBICHUS
OM3HEC-TIPOIlecCCaMy B M30paHHOM CETMEHTE IIPEeANPUHUMATETHCTBA




Xopo1o [1K-1.4 Pemaer npeqnpuHUMaTENIbCKHUE 3a-4a4d B YaCTU KOOPAUHALIMY U
ONTUMHU3AINH OU3HEC-TIPOIECCO

[1K-1.4/3u1 3HaeT METO0IOTUYECKUE MOAXOBI K (POPMATH3AIMU U PEIICHUIO
3aJa4 ONTHMAJIbHOTO yIpaBIeHUs Ou3HeC-IpoLeccaMu

[IK-1.4/YMm1 YMeeT onpeaessaTh U IPUMEHATh HEOOXOIUMBIN HA0OP COBPEMEHHBIX
METOJIOB U IPUEMOB IIPU PELICHUH 33734 ONITUMAJILHOTO YIIPABICHHS
Ou3HEC-TpoIieccaMu

VYnosnerBopure [1K-1.4 Pemaer npeanpuHUMaTENbCKHUE 3a-4a4d B YaCTU KOOPAUHALIMY U
JTBHO ONTUMHU3AINH OU3HEC-TIPOIECCO

[1K-1.4/3u1 3HaeT METOI0IOTUYECKUE MOAXOBI K (POPMATH3AIMU U PEIICHUIO
3aJa4 ONTHMAJIbHOTO yIpaBIeHUs Ou3HeC-IpoLeccaMu

Heynosie- Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE
TBOPUTEIBHO

4. KoHTpo/bHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms ®opma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymmii kouTpons  [KosmiokBuym

[TpomexxyTounas KontponbHas pabota
arrecTanus 3ayeT ¢ OllEHKOU
Bua xonTpossi/ ucnosib3yemMble
Ne KonTposaupyem
HanveHoBanue pasieia P pYy OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
Texkymmi
arTrecranusa
1 |OntuManbsHOE ynpaBieHHUE VYK-1.41IK-1.4 |KomnokBuym 3auer ¢
Ou3HEC-TpoIlecCaMu OLICHKOM

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHATUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHMs «MOCKOBCKHI TOCYJapCTBEHHbIH YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECcca, MPOBEICHHS TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  O0O0pa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 4 cemecmp.

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Onmumanvnoe ynpasienue dusnec-npoyeccamu
Konmponupyemvie H/IK: IIK-1.4 VK-1.4

Tema 1.1. J[ugppepenyuanvrvie ypasrenus




®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: KommokBuym
Bomnpocsi/3ananus:
1. Yto Takoe nuddepeHranbHoe ypaBHeHHE?
. Uro Takoe mopsaok auddepeHImaIbHOT0 YpaBHEHUS ?
. Kakoe ypaBHeHHE Ha3bIBAIOT pa3pelICHHBIM OTHOCUTEILHO MPOU3BOTHON?
. Uro Takoe pemenue auddepeHnanTbHOr0 ypaBHEHUS ?
. Kakoe ypaBHeHue Ha3bIBAIOT OTHOPOJHBIM?
. Kaky1o moacTaHoBKY MPUMEHSIIOT JIsl HHTETPUPOBAHUS OJJHOPOJHOTO ypaBHEHUS?
. Kakoe ypaBHeHHE Ha3bIBAIOT YpaBHEHUEM B MONHBIX quddepeHnunanax?
. UTO Takoe MHTErPUPYIOIINI MHOXKUTEH?

0 N L A WD

Tema 1.2. Cucmemol tuHeliHblx OUDDepeHyuaIbHbIX YPasHeHUll
dopma KOHTpOJIs1/01IeHOYHOE cpencTBO: KommokBuym
Bomnpocsi/3ananus:

1. Kakoe ypaBHEHHE Ha3bIBAIOT JIMHEWHBIM?

2. Kakue CyiiecTBylOT METOJbI PEUICHUsS HEOAHOPOMHOTO JIMHEMHOIO YpPaBHEHHUS NEPBOTO
nopsiaka?

3. Uro Takoe TMHEWHO 3aBUCUMAs cucTeMa (DyHKITHA?

4. KaxoBa pa3MepHOCTb IPOCTPAHCTBA PELIEHUH OTHOPOIHOIO JUHEMHOIO YpaBHEHUS?
5. Yro Takoe ¢pyHmameHnTanbHas cucrema pemienuit (OCP) nunelinoro ypaBHeHUs?

6. UTo Takoe XapaKTepUCTHUECKOE YpaBHEHHE?

7. Yto Takoe TOYKa MOKOSI CUCTEMBI IMHEUHBIX MU PepeHINaTbHBIX YPABHCHHI ?

8. Kakme cCymecTBylOT OCHOBHBIE THINBI TOYEK TIOKOS CHCTEMBl JIMHEHHBIX
muddepeHInaIbHbIX ypaBHEHUN?

Tema 1.3. Bapuayuonnoe ucuucnenue
dopma KOHTpOJIs1/01IeHOYHOE cpenicTBO: KommokBuym
Bomnpocsi/3ananus:
1. Yto Takoe pyHKIHOHA?
. Uro Takoe sxcTpeMaip GyHKIMOHaa?
. Urto Takoe cnabblil IOKaTbHBIN SKCTpEeMyM?
. UTO Takoe CWIJIbHBIN JIOKAJIbHBIA SKCTpEMYM?
. KakoBo HeoOxonuMoe ycnoBue ci1aboro skcTpemyma?
. Uto Takoe momycTtumas SKCTpeMasib (PyHKIIHOHAIa?
. K kakomy Tumy 3amau BapualiiOHHOTO MCYUCIICHUS OTHOCUTCS 3a7a4a 0 OpaxucToxpoHe?
. Uto Takoe 3agada boianna?

0 N L WD

Tema 1.4. Teopus onmumanvbHo20 ynpasieHus

dopma KOHTPOJIS/OIIEHOYHOE CpecTBO: KommokBuym

Bomnpocsi/3ananus:
1. Uto Takoe nMHaAMHUYECKas cucrema?
2. Yto Takoe ynpasieHue?
3. B yem cocrout 3aaya ONTUMAIBHOIO YIIpaBIeHUA?
4. B yeM coctout npuHIUn Makcumyma [lonTpsiruna?
5. Uto Takoe 3aia4a Ha ObICTpoaelicTBHE?
6. Uto Takoe onTUMaJIbHBIN Mporecc?

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOYHOM aTTeCTAlUM



4 cemecmp, 3auem c oyenkou
Koumponupyemvie U/IK: VK-1.4 [IK-1.4

Bomnpocsei/3ananus:
1. Vkaxxute ypaBHenue, kotopoe HE siisercs nuddepenunanbHbM

a)yy =x
o) xy'" =e*
B) xdy + ydx = 0
Dxy’+2y=x
2. YKaXWTe Kakoe W3 ypaBHEHUH sBiseTcsa AuddepeHInanIbHbIM YpPaBHEHHEM IEPBOTO

TopsiIKa

ayy' =x

&) xy" =vy'e*

B) xdy + ydx = 0
Dxyi+2y" =x

3. YKaxnuTe Kakoe U3 YPaBHEHUU ABJISIETCS pa3pelI€HHBIM OTHOCUTEIBHO MPOU3BOIHOM
a)y’ =xy
o) xy' = e*
B)xdy +ydx =0
Dx(y)+2y=x

4. VkaxxuTe Kakoil Habop ycnoBuii cTaBuT 3amady Komm ams ypaBHeHuUs

y'=axy
) y(0) =1
6)y'(0)=1
B)y(0) =1y(1)=0
Dy(0) =1y'(0)=0

5. Ykaxkurte Kakast u3 QyHKIHI SBISETCS PEIICHHEM YPaBHCHHS

o

y =y
a)y = 2x
8) y = 3e*
E)y = xe*
1)y = 5x?

6. YKaxxuTe ypaBHEHUE C Pa3ACIAIONINMUCS IEPEMEHHBIMU

a)xy =y’sinx

&)y =3ev+y
B) 2xydx + (x> + y)dy =0
Ny =5 ln%

7. YKa)KUTE ONHOPOJHOE YPABHECHUE

a)xy' =y?sinx

6)y =3e"+y
B) 2xydx + (x* + y)dy = 0
Dy =5 ln%

8. Ykaxxure TMHEWHOE ypaBHEHHE

a)xy =y’sinx
RV art — 2ak L



o)y =3e* +y
B) 2xydx + (x* + y)dy =0
Ny =5 ln%

9. Vkaxwure pemenne 3aaa4u Ko 111 ypaBHEHUS € pa3AeISiOIIMMUCS TEPEMEHHBIMU

7 y0) =1

= :1+x:
Ay=x>+1
o)y =e"
By =%
j'_].-'-:r
Ny =2
Y=1=

10. Ykaxute pemienne 3aaa4u Ko 171 OAHOPOAHOTO YpaBHEHUS

¢, _ ¥i-2ay—xt _
y _}':1-2;»'}3—:»'2 a ) { ) =-1

a)y=—x

Byy=x2-2
) ]
BY= "%
rfy=1-2x

11. VkaxkuTe 00N HHTETpajl ypaBHEHUS B MOJHBIX JU(QepeHImazax

(2x* —xyBdx + (2y° —x*y)dy =0

A x?—x¥yrt+yt=c¢
xt—x*yr+yt=cC
B)x* —2x?y? 4yt =
Nxt—x2y?+y3i=c

12. Ykaxxute ob11ee pernieHue JMHEWHOTO ypaBHEHUS

¥ +2y=4x

Ay=Ce ™ 42x—1
B)y=Ce™®* +2x—1
B)y=Ce 2 +3x—1
Dy=Ce+2x+1

13. Pemute 3anauy

VraxuTe dyHKIMIO Joxoda YV (t), econ H3BecTHA GyHKLHA
moTpednerna C(t) = 2t, ko3 OHITHEHT KaHTATOEMKOCTH
mpHpocTa goxoma b =05, ¥Y(0) =2 m V(t) = bV' (1) +
C(t)

AY()=2t+e¥+1

B V(E)=t+e? +1

BY(t)=2t+e? +2

Nyt =2t+e’+1

14. Pemute 3a1aqy

ViaxHTe (YHKINO PAaBHOBeCHOR IeHB! p(t), KoTopas
ONpefengeTcd pPABEHCTBOM CIIPOCA X H NPEIOXKEHHT Y,
ecma  p(0) =20, x=13+p(t)+4p'(t), y=22—
2p(t) +3p' ()

Ap(t)=3+17e73

B p(t) =17 + 373

B)p(t) =3+ 17e ¢

) p(t) =17 + 3e¥

15. Ykaxure pyHAaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS



y'=3y' +2y=0

a) e*, xe™
o) e* xe”
B) erJ el
1..) ex? o2x

16. Ykaxure pyHAaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS

y'—4y' +4y =0

a) e*, xe™
o) e* xe®
B) erJ el
1"} gx} e?x

17. YkaxuTe B KakoM BHJE CJIEIYeT HCKaThb YaCTHOE pEIICHUE
ypaBHEHUS

¥ =3y +2y=x?

a) Ax?

&) Ax? + Bx
B)Ax2 +Bx+C
r) Ax® + Bx? + Cx

18. VYkaxuTe B KakoM BHJE CJIEAYET HCKaThb YaCTHOE pEIICHUE
ypaBHEHUS

y'—2y" + 2y =sinx

a) Asinx

0) (Ax + B) sinx
B)Asinx + Bcosx
r) Axsinx

19. YkaxuTe TUN TOYKU IMOKOSI CUCTEMBbI YPaBHEHUI

r=2x+y
IU’ =3x +4y
a) ceqmo
0) ysen
B) dokye
T) LeHTp

20. Vkaxxute TUII 321241
A) 3anaua bonbla
0) mpocreiimiast 3a1a4a BapHAIHOHHOTO UCYHUCITICHHS
B) 3aJ1a4a CO CBOOOIHBIMM KOHIIAMH
T') U30MepUMETpUYIECcKas 3a1a49a

fol 12 dt + 4x%(0) — 5x%(1) — extr

muddepeHITnaIbHOTO

muddepeHITnaIbHOTO

21. Ykaxurte BUJ ypaBHeHHs Diijepa B 3a1aue bonbla o MUHMMH3aIMU QyHKIIHOHAIA

fy Lt x(8), %(£)dt + 1(x(0), x(1))

)L +L;=0
6)—SLe+L; =0
B) S Li+L, =0
N-SLi+l,=0



22. Yxaxure pelieHue 3aaa4u bomnbia

fol(iz + 2x) dt + x2(0) — min

a) x = cost
O)x=—t2 4t
tZ
B)]‘.':?—t—l

Dx=t+1

23. YKaxxuTte pelieHue 3a1a4i ONTUMAJIbHOTO YIIPABICHUS

1 . (1) —
Jo xdt — min, %] £2,x(0) =x(1) =0

a)x=sin%t
B)x =t2 -2t
Blx =0

Dx=t%—-3t
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