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PABOYASA NPOrPAMMA YYEEHOW ANCLUNNUHDI
B1.B.[1B.02.01. PeweHune 3apay Ans ypaBHEHMU MeXoTpacneBoro 6anaHca
Koo u HaumeHosaHue OUCL(UI'IJ'IUHbI 8 coomeemcmeuu ¢ Y4yebHbiM rijiaHoM

1. Wndp n HanmeHoBaHUe HanpaBneHUsa NoAroToBKkMU/cneunanbHOCTH:
02.04.01 MaTemaTvka U KOMMNbIOTEPHbIE HAYKM

2. Mpodhumnb nogrotoBku/cneumanusauun: MatemaTndeckme MetTogbl u
KOMMNbIOTEPHbIE TEXHOMNOMN B €CTECTBO3HAHUKN, SKOHOMUKE U YpaBreHnn

3. Keanudwmkauyua (cteneHb) BbinyCKHMKa: Marnctp
4. dopma ob6pazoBaHua:  OuyHas

5. Kachepnpa, oTBeuyarLwan 3a peanmsaumio gucumnnuibl: Kadegpa
MaTeMaTU4YecKoro aHanuaa

6. CoctaBuTENM NpOrpamMmmbi:

3ybosa CBeTnaHa lNeTpoBHa, OKTOP (bM3.-MaT. HayK, JOLEHT
(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa: Hay4Ho-meTognyeckum CoBeToM mateMaTnyeckoro akynbrera
npoTokon ot 25.04.2023 Ne 0500-06

8. YuebHbIn roa: 2024/2025 CewmecTp: 4



9. Uenu n 3apgayum y4e6HON AUCLIMNIIUHDI:

Lenamu oceoenus yueOHOU OUCYUNTUHDBL AGTIAIOMCA:

- OBJaJIcHHEC KOHKPETHBIMH MAaTEMAaTUYCCKHMMU 3HAHUSMH, KIACCHUECKUMH H
COBPEMEHHBIMUA METOJIaMH UCCJICIOBaHMS, HEOOXOMMBIMHU JIJISl IPUMEHCHUS B IPAKTUYCCKON U
HAYYHOH NIESTEIBHOCTH, IS TIPOJIOJIKCHUST 00pa30BaHMS,

- HHTEJUICKTYAJIbHOE pPAa3BUTHE CTYACHTOB, COBEPIICHCTBOBAHWE MATEMATHYECKOTO
oOpazoBaHwUsl.

3adauu yuebHou oucyuniumbl:

- of0ecrieynTh MPOYHOE W CO3HATEIBHOE OBJIAJCHUE CTYJCHTaMH CHUCTEMOM
MaTeMaTHYCCKUX 3HAHUM;

- Pa3BUTh YMCHHUE MPUMECHHUTH MX TPU PEIICHUH 3a/1a4 €CTECTBO3HAHUS;

- (GopMHpOBaHHE YCTOWYMBOTO HHTEpPeca K TMPEIAMETY, BBISBICHHE U pa3BUTHE
MaTeMaTHYECKUX CIIOCOOHOCTEH, OpUEHTALINU Ha TIPO(ECCHIO.

10. MecTo y4ye6HOM AucuunuHbl B cTpyKType OOI: yueOnas nucuumnna «Pemenne
3ada4d [OJid ypaBHeHI/Iﬁ MCKOTPACIICBOI'O OajaHca» OTHOCHTCI K YacTH (bOpMpreMOﬁ
ydacTHUKaMU 00pa3oBaTesIbHbIX OTHOLIeHUH biioka 1.

CHeHI/IaHBHHﬁ KypcC «Pemenue 3aJga4 O ypaBHeHI/Iﬁ MCKOTPACIICBOIO OanaHcay SIBIIIETCS
JIOTUYECKUM MPOJODKEHUEM MPENoJiaBaHus INpeaMeToB: «Anrebpa»,  «MaTtemarnueckui
aHanuzy, «luddepennuanpasie ypaBHeHUN», «DYHKIIMOHANBHBIN aHanu3y (OakanaBpuat). OH
OCYIIECCTBIISICT Pa3yMHBIM OalaHC MEXTy 00meo0pa3oBaTelbHBIM COMCPIKAHUEM TOJITOTOBKH
MaruCTtpa M €ro ,uaaneﬁmeﬁ HpO(beCCI/IOHaHbHOﬁ HaIIpaBJICHHOCTbIO, YTO, HCCOMHCHHO,
HOBBIIIAECT MPO(GECCHOHATPHOE CaMOOIPE/ICNICHNEe YyYallerocs, YpPOBEHb €ro COLUaJbHOU
aJlanTaluu.

OOyuenue >TUM MeTOAaM OOYCIIOBIIEHO HIMPOKUM CIIEKTPOM IMPHUMEHEHHS ISl PEHICHUS
HAaYYHbIX 1 DKOHOMHUYCCKHUX HpO6JICM.



11. MnaHupyemble pe3ynbTaTbl O0y4YeHUS NO AucuunnMHe/Moayno (3HaHUSA,
YMEHUA, HaBblku), COOTHECEHHble C MIaHupyeMbiMU pe3yribTaTaMM OCBOEHMS
obpa3oBaTenbHOM NporpamMmbl (KOMNETEHUMSAMA BbIMYCKHUKOB):

Kog | HassaHne komneTeHuumn Koa | MHgukaTopsl NnaHupyemblie
bl pe3ynbTaTbl
oby4eHus
MK-1 | CnocobeH npoBoanTb MK- | Obnapaet 3HaTb:
paboTbl no coopy, 11 dyHOaMeHTanbHbIMU - 6asoBble NOHATUSA
obpaboTke n aHanm3y 3HaHUAMW, MOMYYEHHbIMU B | Teopuy
;2£;:&;eﬁ<:::ecmm obrnactm maremaTtuyeckux u | MaTeMaTu4ecKoro
peayrnbTaToB (nnn) aHanmsa
nccnefoBaHwn B obnactu SCTECTBEHHbIX Hayk,
MaTeMaTMnyecKoro nporpamMmmMmpoBaHns n | Ymetsb:
MoAennpoBaHus NHOPMaLNOHHbBIX - CTPOro AokasbiBaTb
pr3ndecknX U TEXHOS0ormm OCHOBHblE
9KOHOMUYECKNX yTBEpXKAEHNS,
npoLeccoB MeToaamm SChOPMYTMPOBAHHLIE
MaTeMaTunyecKoro
aHanuaa, a TaKkke B Kypce
peanu3oBbiBaTb
COOTBETCTBYHOLLNE Bnagets:
MaTemMaTtmyeckue - MeTogamu,
anropuMTMbl NPOrpamMMHO MCMONb3yeMbIMU B
Teopuu
MaTeMaTn4YecKoro
aHanusa
MK-2 | CnocobeH MK- Bnapeet COBpPEMEHHbIMMK | 3HaTb:
aHanM3npoBaTb, 2.1 mMeTogamm cbopa v aHanuaa | - MeToabl aHanuaa
cuctemaTtmsmposare 1 “ccneoyemoro  maTtepuana, | Hay4YHO-TEXHUYECKON
8?25&?;::.?3%080” cnocobamu ero | nutepartypsbl
MEX/1yHapPOAHBIiA OMbIT B aprymeHTtaumn. Bnapgeert
o6nacTu HaBblkaMX Hay4HbIX 0630poB, | YMEThb:

MaTemMaTn4eckoro 1
KOMMNbKOTEPHOIO
mMmogenmpoBaHusa
pa3nnyHbIX npoLeccoB

nyénukauun, pedepaTtoB u
onbnuorpaduii No Temartuke
NPOBOAMNMBIX UCCNeaoBaHWi
Ha pPYCCKOM U aHIIMNCKOM
A3blKax

- NPOBOAMTb aHaNn3
Hay4YHO-TEXHNYECKOM
nutepartypsbl No Teme
nccnepoBaHns

Bnapgets:

- HaBblkaMK aHann3a
Hay4YHO-TEXHMUYECKOM
nuTepatypsbl N0 TEME
nccneagoBaHus




MK-
2.2

YmMeeTr pewaTb  HayyHble

3ajayun

B CBA3N C

MOCTaBMEHHOW Lenblo U B
COOTBETCTBUN C BblGpaHHON

MeTOoaMNKON

3HaTb:

- obnacTb
NPUMEHEHNSA TEX UMK
METOO0B MOCTPOEHUS
MaTeMaTUYeCKnx
Moaenewn

YmeTb:

- agekBaTHO
NHTEPNPEeTUPOBaTb
napameTpbl
npuknagHbix  3agad
MaTeMaTU4yeckoro
aHanuaa

BrnapeTtb:

- HaBbIKaMW
0bpaboTkn
nosfy4YeHHomn
nHdopmMauum ansd
NoCTPOEHUS
ageKkBaTHbIX
MaTeMaTU4YecKnx
Moaenen

12. O6bem ancuunnHbl B 3a4eTHbIX eauHULax/vyac.(6 coomeemcmeuu ¢ y4ebHbIM

nnaHom) — 2 | 72 :

dopma NPOMEXYTOYHOM aTTecTauumn

3a4eT

13. TpyaoemkocTb NO BuAam y4ebHon paboTbl

TpynoemMkocTb
Bz yue6Hoit paboTbl Bcero Mo cemecTpam
Ne cemecTtpa 4 Ne cemecTpa

AyOUTOPHbIE 3aHATUA 40 40

nekuuu 20 20

npakTu4eckme 20 20

B TOM ymche:

nabopatopHble

KypcoBas pabota
CamoctositenbHasa pabota 32 32
MpomexyToyHasa aTtTecTaums: 3a4eTt

UToro: 72 72




13.1. CopepxaHue AUCLUNIIUHLI:

HaumeHoBaHue
Ne CopepyaHue pasgena | Peanusauus pasgena
n/n paszaeJsa AUCLANANHSI ,D,I/ICLWI“I'IJ'IVIHbI C NMOMOLLIbIO
JUCIUTIHHBI OHnaliH-kypca,
QYMK *
1. Jlekuun
01 VYpasuenwue JleontbeBa. | https://edu.vsu.
[ToctaHOBKH 33/1a4. ru/course
YpaBHeHHE Bompocsr Iview.php?id=7615
MEXKOTPACIEBOTO CYIIIECTBOBAHMS,
OanaHca B €IMHCTBEHHOCTH
nuddepeHIMaIbHON | peleHUsT Ha4aIbHOU
dopme 3a1aud JUIs
nuddepeHIaIbHOTO
ypaBHEeHUs JIeOHThEBA
02 HeobOpaTumocTsb https://edu.vsu.
CBolicTBa MaTpULIbl | MATPUIIBI ru/course
dongoéMKOCTH bong0EMKOCTH, Iview.php?id=7615
CBOICTBA HEOOPATUMBIX
MaTPHIL
03 ®dopmyia Koru https://edu.vsu.
peLICHUS HavYalbHOW ru/course
JuddepeHnmanpHble | 3a1a4n, MATPHYHAS Iview.php?id=7615
YpaBHEHUS, AKCIIOHEHTA, TIOCTPOCHUE
pa3peuI€HHbIE pelIeHn
OTHOCHUTEIILHO
MIPOU3BOJAHOM, B
KOHEYHOMEPHBIX
MIPOCTPAHCTBAX
04 | YcnoBus https://edu.vsu.
CYIIIECTBOBAHMS U CBsI3b €IMHCTBEHHOCTH | ru/course
€/IMHCTBEHHOCTH BEKTOpa pEIIeHHs C Iview.php?id=7615
BEKTOPAa KOHEYHOTO | PETYISAPHOCTHIO
CIpoca B HAYaIbHOW | OTIEPAaTOPHOTO ITy4Ka, C
3aaye JUIs nonHotoi JKopaanosa
ypaBHEHUS Habopa AJIEMEHTOB.
MEXOTPACTIEBOTO da30BO€ MPOCTPAHCTBO
OasaHca
05 | Bompocsr Tapamerps! ynpasienns | https://edu.vsu.
JOCTHKUMOCTH B MEKOTPACIIEBBIX ru/course
KOHEYHOT'O DKOHOMHYECKHUX Iview.php?id=7615
pe3ynbpTara cucremax. OyHKINN
B CUCTEME COCTOSTHUS, YIIPABJICHUS.
MEXOTPAaCIEBOI0 VYcnoBus monHON
Oananca YIPaBISIEMOCTH.




06 B Bo3MymieHus https://edu.vsu.
03MYIIICHUE
vt IZHIl)I perysisipHbie U ru/course
pun CHHTYJISIpHBIE. Iview.php?id=7615
(hOHIOEMKOCTH.
VYcnoBue peryisipHOCTH
Bausinue
. 3aJ1a4uu ISl ypaBHEHHSI
BO3MYIICHUN Ha
MEXKOTPACIEBOTO
pe3yibTar
OanaHca.
2. [IpakTuyeckue
BeiBo ypaBHEHUS https://edu.vsu.
1 | YpaBHeHue JleontseBa. CMbICIT ru/course
JleoHThEBA napamMeTpoB ypaBHenus. | /view.php?id=7615
IIpumepsl.
2 HeoOpatumocts Pljt/EZlﬁ/r 22“'\/5“'
MaTPHIIbI . .
Marpuna N ?id=
pHll dbongoémrocTH. Aapo, /view.php?id=7615
hOHIO0EMKOCTH
KOsIJIpo, 00pa3, kooOpa3
HeoOpaTUMOM MaTpUIIbI.
3 Perrenue https://edu.vsu.
nuddepeHmatbHbIX ru/course
uddepeHaIbHbIC . . .
Anbdepenn ypaBHEHHUIA, Iview.php?id=7615
ypaBHCHHS, .
. pa3perIéHHbIX
pa3peniéHHbIC
OTHOCHTEJIBHO
OTHOCHUTEIILHO .
. [IPOM3BOJIHOM, B
NPOM3BOJIHOM, B
KOHEYHOMEPHBIX
KOHCYHOMEPHBIX
POCTPAHCTBAX C
POCTPAHCTBAX
MOMOIIBIO (POPMYITBI
Komm.
4 | YcnoBus https://edu.vsu.
CYIIIECTBOBAHHS U ru/course
[TocTpoenue hazoBoro . -
€/IMHCTBCHHOCTH Iview.php?id=7615
POCTPAHCTBA JIJIS
BEKTOpa KOHEYHOTO
. | ypaBHEHHUs,
CIpoca B HAYAIbHOM <
HEepa3pemeEHHoro
3a1ade s
OTHOCHTEJIBHO
ypaBHCHHS .
MIPOU3BO/IHOM
MEKOTPACIEBOTO
Oananca
5 Pemenne Bonpocos https://edu.vsu.
Bonpocsr
OCTHOKIMOCTI JOCTHKUMOCTH ru/course
A KOHEYHOTO pe3yJbTaTa Iview.php?id=7615
KOHEYHOTO
B CHCTEME
pe3ysbTara
MEXKOTPACIEBOTO
B CHCTEME
OanmaHca ¢ TOMOIIBIO
MEXKOTPaCIEBOTO
KPUTEPHEB
OanaHca

YIpaBJIACMOCTU




13.2. Tembl (pa3penbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne | HaumeHoBaHMe  TeMmbl Buabl 3aHsATMI (HacoB)

n/ | (pasgena) gucunnnuHel | Nlekumm Mpaktn- | Jlabopa- | CamocTos- Bce-
n yeckue TOpHble | TenbHas ro
paboTa

YpaBHeHue
MEKOTpaciieBoro OanaHca
B i depennnanbHoOM
dbopme

01

CBolicTBa MaTpUIbl
02 | ponmoémkoctu 4 4 6 14

Huddepenunanbapie
YpaBHEHUS, pa3peIICHHbIC
OTHOCHUTEIEHO
03 . 2 2 6 10
MIPOU3BOIHOM, B
KOHEYHOMEPHBIX

MIPOCTPAHCTBAX

VYcnoBus cyniecTBOBaHUS
U CAUHCTBCHHOCTHU
BEKTOPa KOHEYHOTO

04 Crpoca B HAYaJIbHOH 4 4 6 14

3aja4e Al ypaBHEHUS

MEXO0TpacaeBoro OdaisaHca

BEKTOPOB

Bomnpocs! noctuxumoct
KOHEYHOT'0 pe3yibTara

05 4 4 4 12
B CHCTEME
MEXKOTPACIEBOro OajaHca
Bo3my1iieHre MaTpuiibt
06 | pormoemkocTu. Biausiaue 4 4 4 12
BO3MYIICHUH Ha Pe3yJIbTaT
UToro 20 20 32 72

14. MeToan4yeckune ykasaHmMAa Ans ody4aroLWmxca Nno OCBOEHUIO AUCLUMNIIUHDbI:

B npouecce npemnojaBaHus JUCHUIIMHBI UCIOJb3YIOTCS TaKWe BUAbI y4eOHOU
paboThl, KakK JIEKLUH, [paKTU4YeCKhe 3aHATHS, a TaKXKe pas3jiMyHble BHU/bI
CaMOCTOSITEJIbHOW paboThl oOyvaroluxcs. Ha siekiusax paccka3blBaeTcsl TEOPETHUYECKUU
MaTepuas, Ha NpPaKTUUYECKUX 3aHATHUAX pellalTcsd 3aJadd [0 TeOopeTUYEeCKOMY
MaTepuaJsly, IpOUYMTAHHOMY Ha JIEKIIUSIX.

[Ipu nsyyenuu Kypca «PemieHnue 3a/1a4 JJis1 ypaBHEHUS] MEXOTPACJE€BOro H6aiaHca»
obyyarouUumMcsl cjleAyeT BHUMATeJbHO CJAyllaTb W KOHCIEKTHPOBAaTh MaTepual,
v3JlaraeMbli Ha ayJMTOPHBIX 3aHATUAX. [l/I1 ero NOHUMaHUSA U Ka4eCTBEHHOT'O YCBOEHUS
peKoMeHyeTcs caeAyLas MocaeL0BaTeJbHOCTb JEUCTBUN.

1. Tlocne KaKJOW JIEeKIIMU CTYJEeHTaM peKOMeHJyeTcs MOoJpo6HO pas3obpaTh
NPOYUTAHHBIN TEOPETUYECKHUU MaTepuall, BbIyYUTb BCe ompejeeHruss U GopMyJIHPOBKU
TeopeM, pa3obpaTh MNpPUMeEpPHbI, pellleHHble Ha Jekuuu. [lepes ciaeaywouier JeKIUn
006513aTeJIbHO MOBTOPUTH MaTepUaJsl NMpeJblaylien JeKIHH.




2. llepex mnpakTHYeCKMM 3aHATHEM 0043aTeJbHO MOBTOPUTH JIEKLIMOHHBIU
MaTtepuas. [locse mpakTHU4ecKOro 3aHATHA elle pa3 pa3obpaTh pelleHHble HAa 3TOM
3aHSAATUW NPUMEPBHI, NOCJA€e Yero NPUCTYNUTh K BbINOJHEHUIO JOMallIHero 3aJjaHus. Ecau
IpU pelleHMU IPUMEePOB, 3aJaHHbIX Ha [J0M, BOSHUKHYT BOIPOCHI, 0053aTe/IbHO 331aTh Ha
CelyI0leM NPAaKTUYEeCKOM 3aHATHUU UJIK B IPUCYTCTBEHHbIN Yac NpenojaBaTeio.

3. [Ipy noAroToBKe K NPaKTUYECKUM 3aHSATUSIM NOBTOPUTb OCHOBHbIE MOHSTHS MO
TeMaM, U3y4YuTb MpuMepbl. Pemad 3azayy, npeJBapUTENbHO IMOHATb, KaKOU
TeopeTUYECKUIN MaTepraJsl Hy>KHO MCII0JIb30BaTh. HAMeTUTB NJiaH pellleHus, NONpo6oBaTh
Ha ero OCHOBE PelUThb NpaKTU4YeCcKHe 3aJjauHu.

3. Bei6paThb BpeMs Jis1 pabOThI C IMTEPATyPOU MO AUCLUIIJIMHE B OUOJIMOTEKE.

OcBoeHMe [UCLMIJIMHBI IpejloJaraeT He TOJIbKO 006s3aTesibHOe IOCelleHre
00y4JalUIUMCS ayJIMTOPHbIX 3aHATHUMN (JIEKIIMHM U MPAKTUYECKHUX 3aHATHUH) U aKTUBHYIO
paboTy Ha HUX, HO U CAMOCTOSATEJIbHYI0 Y4eOHYIO0 [1eITeJIbHOCTb B CEMECTPaxX, Ha KOTOPYO0
oTBoAUTCS 32 4yaca.

CamocTosaTenbHasA yyebHas AedTeJbHOCTb CTYJEHTOB MO JUCLUILIMHe «PeleHue
3ajlad JAJig ypaBHeHUsl MeXoTpacjeBoro 6OasaHca» MpejnoJaraeT HU3ydyeHHe
peKoMeHJyeMOU IpenoJiaBaTesieM JMTepaTypbl 10 BOIpocaM JIEKIMOHHBIX H
NpaKTUYeCKUX 3aHATHUU (MpHBeJeHbl BhIlIE), CAMOCTOSITEJIbHOE OCBOEHHE MOHATUWHOIO
anmnapaTta ¥ MOATOTOBKY K TEKYIIMM aTTecTaldsM (KOJJIOKBHUYMaM U BbINOJHEHUIO
NpaKTUYECKUX 3aZlaHUM) (IpUMepPbI CM. HUXKE).

Bomnpockl JIEKIMOHHBIX M NPAaKTUYECKUX 3aHATHUH 0OCYXKJAlTCS Ha 3aHATHAX B
BU/le YCTHOTO ONpoca - HWHAUBUAYaJbHOTO U Q¢poHTaibHoro. [lpy noarotoBke k
JIEKIJUOHHBIM U MPAKTUYECKUM 3aHATHAM, 00y4aroLUMCsl Ba2KHO IOMHHUTD, YTO UX 3a/ja4a,
OTBeyass Ha OCHOBHble BOINPOChl IJIaHA 3aHATUS W [JONOJIHUTEJbHbIE BOIMPOCHI
npeno/iaBaTeJisi, I0Ka3aTb CBOU 3HAHHUSA U KPYTro30p, YyMeHUeE JIOTUYECKH IOCTPOUTD OTBET,
BJIaJleHMEe MaTeMaTH4YeCKUM amnnapaToM W HHble KOMMyHUKAaTHBHble HaBbIKY, YMEHHUE
OTCTaMBaTh CBOK NpodecCHOHaJbHY MO3ULMI0. B X0o4e ycTHOro omnpoca BBISBASAITCH
JleTa/li, KOTOpble MO KaKUM-TO NPUYMHAM OKa3aJMCb HEJOCTAaTOYHO OCMBICJEHHBIMHU
CTyJleHTaMH B XO0Jile y4eOHbIX 3aHATHU. TeM caMbIM ONPOC BBIMOJHSET BaXXKHEHUIIHe
0o0yyawllylo, pa3BUBAIOLIYI0 U KOPPEKTUPYHOLIYI (YHKIHUH, NO03BOJSET CTyJeHTaM
y4ecTb HeJJopabOTKU U U36eXaTb UX IIPU MOATOTOBKE K IPOMEXYTOYHBIM aTTeCTALUsM.

Bce BbINOJIHSIEMblEe CTYJEHTAMU CAMOCTOSITEJIbHO 3aZlaHus  (BbINOJIHEHUE
KOHTPOJIbHOU paboThl M NpPAaKTUYECKUX 33aJlaHUM) MOAJIeaT MOCAeAyIollell NpoBepKe
npenojiaBatesieM. Pe3ysibTaThl TEKYIIMX aTTeCTAI[MH YYUTHIBAIOTCS peno/jaBaTesieM Npu
NpOBEeJEHUU IPOMEXYTOUYHOM aTTeCcTalUu (3a4eT).

B ciiydyae He06X0MMOCTH Nepexo/ia Ha AUCTaHIIMOHHBIA peXUM 00yUeHUSs
MCII0JIb3YeTCs 3JIEKTPOHHBIN Kypc «PellieHre 3a/1a4 J/11 ypaBHEHUS MeXX0OTPaCJIe€BOT0
6asianca» (URL: https://edu.vsu.ru/course/view.php?id=7615) Ha nopTaJie
«JJIeKTPOHHBIN yHUBepcUTeT BI'Y».

15. NMepeyeHb OCHOBHOW U OOMOJSIHUTENIbLHOW NUTEpaTypbl, PECYypPCOB MHTEpPHET,
Heob6XoAUMbIX AN OCBOEHUA QUCLUNNUHDI (CIIUCOK Slumepamypbl 0¢hopMrisiemcs 8
coomeemcmeuu ¢ mpebosarHusmu [OCT u ucnonb3yemcsi obwas CKeO3Hasi
Hymepauyusi 05151 ecex suO08 UCMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne
NcTouHMK
n/n
1 IIpaconos A.B. J[unamuueckue mooenu ¢ 3anazovl8aHuem u ux npumeHeHue 6
akoHomuke u unaxicerepuu / A.B. Ilpaconos. — U30-60 Jlanw Cnb, 2010, — 192 c.




Aunabex K.C.CospemenHbie nooxo0vl (hopMuposarus Meicompacieso2o baiamuca /
K.C. Aunabex. — Kapazanoa : KOVK, 2014.— 608 c.
http://www.aup.ru/books/m250/3 5 _1.htm (51746 6aiim) 06.11.2014

Ilpaconos A.B. /lunamuueckue mooenu ¢ 3anazovl8anuem u ux npuMeHeHue 8
2 akoHomuke u unicenepuu / A.B. Ilpaconos. — H30-60 Jlanw Cnb, 2010, — 192 c.

6) gononHUTENbHAA nUTeparypa:

Ne

NcTouHMK
n/n

Bydaes, Bukmop Amumpueguy4. Mamemamuyeckuli aHanus : : y4ebHuk / B. []. bydaes, M. 5. 5Ky6coH ;
B. [. bydaes, M. A. SlkybcoH .— Mocksea : JlaHb, 2012 .— 544 c. : un. ; 22 cm. — [onyweHo Y4ebHo-

3 mMemodouyeckum 06beOUHeHUEM 10 HarpasieHUsIM nedazoau4yeckoeo obpasosaHuro MuHucmepcmea
obpasoeaHus u Hayku P® e kauecmee yyebHuka 0551 cmyOeHmos 8bicliux y4ebHbix 3agedeHud,
obyuyaroujuxcs rno HanpasneHuro 0560200 — «Du3uko-mamemamuyeckoe obpasosarHue». — [lpedm. ykas.:
c. 532-536 .— UmeH. ykas.: c. 537 .— bubnuoep.: c¢. 531 .— ISBN 978-5-8114-1186-3 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=3173

Jleonmves B.B. Mescompacnesas skonomuka / B.B. Jleoumves.- M. : Dxonomuka, 1997.
4 —477 c.

Apxaneenvckuil FO. C., Kosanenxo U.H. Mescompacnesoii 6aranc / FO.C.
5 Apxaneenvckuu, U.U. Kosanenko. - Kueé : Bouya wk., 1988 . — 245 c.

B) MHGOPMALMOHHbIE 3NTEKTPOHHO-00pa3oBaTesnbHblE pecypchl (oduumanbHbie
pecypcbl MIHTEPHET)®:

Ne

NcTouHMK
n/n

Mesicompacnesoui bananc

6 http://www.korrektorr.narod.ru/MOB.htm

lopg P. Cospemennvie cucmemul ynpasnenus / P. /lopgh, buwon. —
7 http://www.twirpx.com/file/21901/

Dnexmponnwiil kamanoe Hayunoil ubnruomexu Boponescckozo eocydapcmeennozo
yrusepcumema —(http||www.lib.vsu.ru)
Google, Yandex, Rambler

16. [lepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs AN CaMOCTOSATESNIbHOM
paboTbl

(yyebHO-memoduyeckue pekomeHOauuu, mnocobus, 3adayHuUKu, MemoodudYeckue
yKa3aHUS 110 8bINMOMIHEHUIO fpakmu4yeckKux (KOHmposibHbIX) pabom u dp.)

NcTouHMK

Kyopssyesa JI.B Tosapnas noaumuka: yuebnoe nocooue / JI.b. Kyopssyesa. -
1 Boponeowc : UIIL] BI'Y, 2011 . — 86 c.
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-40.pdf.

Aszapnosa T.B.Mamemamuueckue mooenu npouzo0CmMeeHHbIX NPOYeCcos, TOSUCTMUKU U
pucka : yuebrnoe nocooue ons 8y3086 /T.B. Azapnosa, H.b. baesa // Bopouneoic :



http://www.aup.ru/books/m250/3_5_1.htm
http://www.aup.ru/books/m250/3_5_1.htm
http://www.aup.ru/books/m250/3_5_1.htm
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=15674&TERM=%D0%91%D1%83%D0%B4%D0%B0%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3173
http://www.twirpx.com/file/21901/
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-40.pdf

H3z0amenvcko-noauepaguueckuil yenmp Boponecckozo eocyoapcmeennozo
yuueepcumema, 2013 . — 139 c.

Hugpghepenyuanvuvie ypasnenus, Hepaspeuénnble OMHOCUMENbHO NPOU3EOOHOU :
yuebHo-memoouyeckoe nocooue ons 8y306 / cocm. C.I1. 3ybosa. — Boponeoic : UIIL]
BI'Y, 2012. - 25 c.

17. Obpa3oBaTesfibHbleé TeXHONOrMKU, UCNofib3yeMble Npu peanusauum y4ebHOWM
OUCLUMNIINHBbI, BKNOYas AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3NneKTpoHHoe obyyeHue (D0), cmewaHHOe obGy4eHune):

[Ipy peanusanuu JUCHUIJIMHBI HCIOJB3YIOTCH Cjeyoliue 00pa3oBaTe/bHbIE
TEXHOJIOTUH: JIOTHYEeCKOoe IIOCTpOEHHUuE AUCHUIIJIMHbI, YCTAHOBJIECHHUE MEXIIPpEeAMETHBIX
CBA3el, 0003HaYeHUe TeOpPeTHYeCKOTO0 M MPaKTUYECKOr0 KOMIIOHEHTOB B Y4eOHOM
MaTepHaJie, aKTyajin3alinud JIHYHOro 1 y‘{e6HO-l'Ip0(1)6CCI/IOHaJIbHOI‘O OIIbITa 06y‘{a}OI.LU/IXCH,
BKJIFOYE€HHE 3JIEMEHTOB JUCTAHLMOHHBIX O6paBOBaTEJ1beIX TEeXHOJIOTHUH.

B npakTuyecKOW 4YacTH Kypca MCIOJb3yeTcd CTaHZApTHOE COBpeMeHHOe
IporpaMMHoOe obecrieyeHue I[NepCOHAJIbHOT'O KOMIIBKOTEPA.

B yactu ocBoeHMs MaTepuasa JIEKLUOHHbIX M JIabOpaTOPHBbIX 3aHATHH,
CaMOCTOSITEJIbHOM paboThl MO OTAEeJbHbIM pasfesiaM [AUCLHUIUIMHBI, MPOX0XK/EeHUS
TeKyLueﬁ n HpOMe)KYTO‘IHOﬁ dATTeCTalluHu MOXKET IIPUMEHATbCA 3JIEKTPOHHOE o6y‘{e1-me 15
AUCTAaHIIUOHHBIE O6p330BaTeJIbeIe TEXHOJIOTMHU, B YaCTHOCTH, BﬂeKTpOHHbIﬁ KypcC
«Penienue 3a/a4 4Jid YpaBHEHHUA MEXO0TpPacJieBoro faJsiaHca»

(URL: https://edu.vsu.ru/course/view.php?id=7615) Ha TopTajie «J3JIEKTPOHHBIN
yHuBepcuteT BI'Y».

18. Mamepua.ano-meXHuquKoe obecrneyeHue aucuUﬂﬂUHbl.'

[ mpoBeJieHUs1 JIEKIIMOHHBIX U J1aOOpPATOPHBIX 3aHATUH HCMIOJB3YIOTCH Yy4eOHble
ayauTopud. /[l caMoCTOSITEJIbHOW pPabOThl HCHOJIb3yeTCs KJaacC € KOMIIbIOTEPHOU
TexHUKoMu (ayz. 310), pacnosiokeHHbIN Ha 3 3Taxke yyebHOro kopmyca Ne 1.
KoMmmbloTepHbIN Kjacc: clieliaJu3vpoBaHHas Mebesb, MapKepHas J0CKa, TepCoOHaIbHbIE
KOMIIbIOTEPHI

Ubuntu (6ecrniaTHOE y/uau CBOOOJIHOE [10, JINLIEH3HU:
https://ubuntu.com/download/desktop)

VisualStudioCommunity (6ecniaTHOE W/uau CBOOOJIHOE [10, JINLIEH3Us
https://visualstudio.microsoft.com/ru/vs/communit ); MATLABClassroom

(cy6auneH3noHHbIM KOHTpaKT 3010-07/01-19 ot 09.01.19);
LibreOffice (GNU Lesser General Public License (LGPL), 6ecniatHoe u/unu ceo6oaHoe I10,

JIUIEH3US: https://ru.libreoffice.org/about- us/license/ )
Lazarus (GNULesserGeneralPublicLicense (LGPL), 6ecnsiaTtHoe u/uau cBob6ogaHoe I10,
JINLEH3US: https://www.lazarus-ide.org/index.php)
FreePascal (GNUGeneralPublicLicense (GPL), 6ecnsiatHoe u/uau cBo6oaHoe 10,
JIMLIEH3UA: https: //www.freepascal.org/fag.html );

Maxima (GNUGeneralPublicLicense (GPL), 6ecnziatHoe u/unu cBo6oaHoe I10, suieH3us
http://maxima.sourceforge.net/fag.html )

B camocTosiTesbHOU paboTe obGydaroliydecss UCIOJb3YIOT pPecypcbl 30HAJTBbHOU HayYHOU
6ubarnoteku BI'Y (asiekTpoHHBIN KaTasor: http://www.lib.vsu.ru)



https://ubuntu.com/download/desktop
https://visualstudio.microsoft.com/ru/vs/community/
https://ru.libreoffice.org/about-%20us/license/
https://www.lazarus-ide.org/index.php
https://www.freepascal.org/faq.html
http://maxima.sourceforge.net/faq.html

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKYLEeNn U NPOMEXYTOYHON
aTrectauumun

coaepKaHueM ciieyromux pa3aejioB AUCHUITJIMHDBI:

HOpH,E[OK OLl€EHKHN OCBOE€HHA O6y‘~Ia}OLU,I/IMI/ICH y‘l66HOFO MaTepHaJia onpenejadeTcda

HavnmeHoBaHuve
Ne pasaena KomneTe M;&?f;gﬁ&;') OLEHOYHbIE
n/m ANCLMNIIUHBI HUnA(n) KOMMETEHLIMN cpeacTsa
(mogyns)
YpaBHeHue
MEXKOTPACTIEBOTO
Oayranca B KommniekTt
1. | muddepenunanbHoOM MK-1 MK-1.1 KO%TPOJUDHMX u
JIabOPaTOPHBIX
opMme r
dop 3aganuu Ne 1,2
YpaBHeHuE
JleonTheBa
HMuddepeHnmnansabie
YpaBHEHUS,
" Komnuiekt
2 PaspeHICHHbIC MK-1 MK-1.1 KOHTPOJILHBIX U
" | OTHOCHTEIBHO JIabOPaTOPHBIX
IIPOM3BOJIHOM, B 3ajaHuu Ne 1,2
KOHECYHOMEPHBIX
MIPOCTPAHCTBAX
YpaBHeHMe MK-2 MK-2.1
MEKOTPaCIEBOTO MK-2.2
OayraHca B KommiekTt
3 | muddepennmanbHoit KOHTPOJIbHBIX U
dopme JIabopaTOPHBIX
3agaHum Ne 1,2
YpaBHeHue
JleonTreBa
MK-1 MK-1.1 KommuiekT
YcnoBus KOHTPOJIbHBIX U
JIabopaTOPHBIX
CYIIIECTBOBaHUS M T
- 3agaHum Ne 1,2,
€IMHCTBCHHOCTH Tecr Nol
BEKTOPA KOHEYHOTO TeCT N;Z’
4 | cupoca B HaYaIbHOM ect N°
3aja4e JIst
ypaBHECHUS
MEXOTPACIEBOTO
Oamanca
Bompocsr MK-2 MK-2.1 KomrmiekT
JOCTHKUMOCTH MK-2.2 KOHTPOJIbHBIX U
KOHEYHOTO 71a60paTOPHBIX
o
5 | pesynbTara 3ajlanui N2 1,2,
o
B CHCTEME Tecr Nei,
Tect Ne2
MEXOTPACTIEBOTO
OaaHca
6 OrllK-1 MK-2.1 KoMmiekT




HanmeHoBaHue
Ne asgena Komnete | HAuKaTop(bi) OLeHOoYHble
basn AOCTUXKEHUS
n/n ANCLMNITNHBI HUKnA(K) KOMMAETEHLIMM cpeacTea
(moayns)
Bosmyiienue MK-2.2 KOHTPOJIbHBIX U
JIabopaTOPHBIX
MaTpHULBL o
3agaHum Ne 1,2,
(OHIOEMKOCTH. Tect Nei,
Bausnaue Tect N22
BO3MYILICHUI HA
pe3ynbpTaT
MpoMexyTouHas aTTecTaums Bonpgggg‘:{e;{;qew
doopma KOHTponA — 3a4eT KUM Ne 1-5

20 TunoBble OLEHOYHbIe CpeacTBa U MeToAUYeCKMe MaTtepuanbl, onpegensioLwme
npoueaypbl oleHUBaHuUs

20.1 TeKywWMN KOHTPOSb yCNeBaeMocTu

Tekywmas aTTecTanus NpoBOAUTCA B cOOTBeTCTBUHU C [losiokeHHMeM O Tekyliel
aTTecTallMd oOydaloLMXcAd MO NporpaMMaM BbIclIero o6pa3oBaHusi BopoHexckoro
rocy/lapCTBEHHOI'0 YHUBEpPCUTETA.

Texyias aTTecTanus NpoBoAUTCA B popMe KOHTPOJIbHBIX PaboOT U J1abopaTOPHBIX
paboT, cojep:kaHUe KOTOpPbIX INpPUBELEHO HWXKe. B XoJe KOHTpPOJBHOW paboThl
obyuaroiemycsi BbigaeTcas KMUM c npakTHyeckuM nepeyHeM 3aJlaHUM U IpejJlaraeTcs
peuinThb OaHHbI€ 3a/laHHA. B Xo4e BbIIIOJIHEHUSA 3aaaHm‘/’1 HeJIb34d I10JIb30BaTbhCA
cpeAcTBaMHU CBSI3U (BkJO4Yasd ceTb WHTepHeT) WM JIIOOBIMU IMeYaTHbIMU MaTepHalaMH,
orpaHuyeHue 1o BpeMeHu — 90 acCTpOHOMHUYECKUX MUHYT.

KoHTponbHasa pa6boTta Ne1

dx
1. EAMHCTBEHHO JIM COCTOSHME CHCTEMBI A—= BX(t) + f(t) , €CIIM MaTpULa NPAMbBIX
1 2 3 1 2 0
3anaT — 39TO O 1 1 ,a HpOI/ISBOIICTBO XapaKTepI/ByeTCSI ManPII.IefI 3 O 1 7
1 3 4 1 0 1
2. JlocTWKUM JM IUIAaHOBBIM BBITYCK MPOJYKIIMU B 3a/laHHBIII MOMEHT BPEMEHHM JJISi CUCTEMBI
1 1 2
JleonTneBa, ecnm 3amachkl M MPOU3BOACTBO XapAKTEPU3YIOTCS MaTpULAMU 2 0 2 u
3 1 4

COOTBETCTBEHHO?

w N e
N O DN
5w e



KoHTponbHas paboTta Ne2

1. I[OCTI/I)KI/IM JIM BBIITYCK IIPOAYKIUH (1, 1, 3) JJI1 CUCTEMBI .HCOHTBCBa, €CJIx 3a11acChbl U
IMPOU3BOACTBO XapaKTECPUIYIOTCA MaTpUuLlaMU

1 1 0 1 2 1
3 0 0 H 1 1 1 COOTBETCTBEHHO?

4 1 0 2 3 2

2. Haiitu BCKTOP BAJIOBOI'O BBIITYCKA AJI CUCTEMBbI HeOHTBCBa, €CJIM 3aI1acCel 1 IpOU3BOACTBO

110 1 2 0
XapaKTCPU3YIOTCs MaTpULaMn 2 0 2 n O 0 1 COOTBCTCTBCHHO, @ BECKTOP

3 1 2 1 2 1

KOHEYHOTO CIIPOca paBeH

1,2,1)~
NabopaTopHasa paboTta Ne1

Bo3moxxHo 1 YAOBJIICTBOPCHHUEC KOHCYHOI'O CIIPOCa ITPOAYKIIUU (2,1, 2) B MOMCHT T = 5 JJIsA
CHCTCMbI .HeOHTBeBa, €Clin 3anmacbl MW IMPOU3BOACTBO  XAPAKTCPUIYIOTCSA  MAaTpHULlAMU

11

COOTBETCTBEHHO?

R O kP W NDDN

W = NN WD

0
0
1
0
1

NlabopaTopHas paboTta Ne2

]_IOCTI/I)KI/IM JIX BBITYCK IPOAYKIIUA (3,1, 1) JJI1 CUCTEMBI HGOHTLeBa, €CJIM 3a11acChbl U
MMPOU3BOJACTBO XAPAKTCPU3YIOTCA MaTpULlaMU

1 1 0 1 2 1
O 2 1|u|l1 0 1| coorsercrBenno?

1 31 2 2 2

[l oueHUBaHUSl pe3yJIbTaTOB KaXKJOW J1abOpaTOPHOW M KOHTPOJIbHOW pPabOThI
WCIIOJIb3YEeTCs LIKaJa: «3a4TEHO», KHE 3aUTEHO».

CooTHolIeHHWe TMOKa3aTeJsied, KPUTEepPHEB U IIKaJbl OLIEHWBAHUS pe3yJibTaTOB
00y4yeHUs MTOKa3aHbI B CeyIOlLeN TabIuIe:



YpoBeHb
Kputepum oueHnBaHns KoMneTeHUNN chopmMmnpoBaHHOCTH
KOMMNeTeHUNn
Mpy BbINOAHEHMM NabOPATOPHOM WAN  KOHTPO/IbHOWM [locTaTouHbI 3auTeHo

LLkana
OLIeHOK

PaboTbl CTYAEHT NPOLEMOHCTPUPOBAN B A0CTAaTOMHOWM ypOBeHb
Mepe: 3HaHWe OCHOB COCTaBAEHMA KOMMbIOTEPHbIX
nporpamm ANA pPeleHus TUMNOBbIX MaTeMaTUYeCKUX
3a/1a4, UMELMUXCA PeCcypcoB ANs peleHns NpUKIaLHbIX
MaTeMaTUYeCKMX  334ay, YMEHMe  WUCMNo/b30BaTb
CTaHZAPTHbIe NAKeTbl NPOrpammHoro obecneyeHus ans
peleHna TUMNOBbIX MATEMATUYECKMX 3aJad, BnaseHue
HaBblKaMW XpPaHEeHUsA, NOUCKa, cbopa, cMcTemaTUsaLlmy,
06paboTKM U UCNONb30BaHMA MHDOPMALUMN.

Mpu BbINOAHEHMM NAaBOPATOPHOW WAN  KOHTPObHOWM - He
PaboTbl CTYAEHT HE NPOAEMOHCTPUPOBAN B AOCTAaTOYHOM 3a4TeHo
Mepe: 3HaHWe OCHOB COCTaBNAEHMA KOMMNbIOTEPHbIX
nporpamm ANA pPeleHus TUMNOBbIX MaTeMaTUYeCKUX
33124, UMEIOLLIMXCA PeCcypcoB ANA peLleHUs NPUKAaAHbIX
MaTeMaTUYecKMx  3agay, YMeHMe  UCMNoNb30BaTb
CTaHZAPTHbIe NaKeTbl NPorpammHoro obecneyeHus ana
peleHnna TUNOBbIX MATEMATUYECKMX 3a4ad, BnageHue
HaBblKaMW XpaHeHMUsA, Noucka, cbopa, cMctemaTusaumm,
06paboTKM U UCNONb30BaHMA MHDOPMALMMN.

20.2 NMpomexyTo4yHana aTTrecTaums
[IpoMexxyTO4YHad aTTecTalud B 3 ceMecTpe 110 AUCLUIIJIMHE 3aK/II04aeTCd B 3alUTe

KOHTPOJIbHBIX W JIabopaTOpHbIX paboT 1-2 W cobeceloBaHUM MO TEOPETUYECKHUM
BOIIPOCAM.

lNMepeyeHb BONPOCOB K 3a4eTy:

1. YpaBHeHHe MexXoTpacJjieBoro 6asaHca B AudpdepeHuuanbHolt popme.

2. CBolicTBa MaTpULbl GOHL0EMKOCTH.

3. YcioBusd cylecTBOBaHUS W €IMHCTBEHHOCTU BEKTOpPA MPOU3BO/CTBA B HAYaIbHOM
3aj/1aye /sl ypaBHEHUSI MeXXOTpacieBoro 6aiaHca.

4.YcnoBus AOCTUXHNMOCTHU KOHEYHOTI'0 pe3yJ/ibTaTa B CUCTEME MEXOTpPAC/JIeBOIro basaHca.

5. OnpejiesieHe BEKTOPA BaJIOBOIO BbINMYCKa B cucTeMe JIeOHThEBA B CJyyae
HEBBIPOXK/IEHHOCTH MaTPHIbl POHA0EMKOCTH.

6. UccienoBaHue eIMHCTBEHHOCTH WUJIM HeeJUHCTBEHHOCTHY BEKTOPA BaJIOBOTO BBINYCKa B
cay4yae HE0OOpaTUMOCTU MaTPULbl GOHL0EMKOCTH.

7. OnpepesieHre JONYCTUMOTO MHOXECTBA HaYya/IbHbIX COCTOSTHU M.




8. [locTpoeHnue $pa3o0BOro NpoCTpaHCTBA BEKTOPOB BaJIOBOTO BbINYCKA.

9. BusiHUe BO3MyIlleHUI MaTpULbl POHJ0EMKOCTH Ha KOHEYHBIH pe3yJbTaT B 33ja4e AJ1s
ypaBHEHUS MeX0TpacjaeBoro 6aaaHca.

KHM (3auéT)

KHM Ne1l
1. YpaBHeHHe MexxoTpacJseBoro 6asaHca B JudpdepeHpagsbHON popMme.

dx

2. EJMHCTBEHHO JIM COCTOSIHHE CHCTEMBI AE = Bx(t) + f (t), ecain matpuna

1 20
npsambix 3atpaT - 310 | 0 1 1|, a npousBoscTBO XapakTepusyeTcsa MaTpuieit

1 31

KHM Ne2

1. CBoicTBa MaTpuUllbl POHJO0EMKOCTH.

2. IOCTM>XXUM JIM TJIAHOBBIM BBIMYCK NPOAYKUHUU B 3aJlaHHbIA MOMEHT BpPEMEHU [JIs
cucteMbl JleOHTbeBa, ecay 3amacbl U NMPOU3BOJCTBO XapaKTEpPU3YITCA MaTpPULLAMHU

1 10 1 21
2 0 1|{u|l 0O 1] coorsercrBenHo?

311 2 2 2

KHM Ne3
1. YcoBud cyiecTBOBaHUA U €JMHCTBEHHOCTH BEKTOpPA IIPOM3BO/CTBA B HAYa/JIbHOU
3ajjave /J1s1 ypaBHEHUSI MeXOTpacJeBoro 6ajuaHca.

2. JIOCTHKUM JIM BBINYCK NPOAYKIIUU (2, 2,1) JIJ1s1 cucTeMbl JIeOHTBHEBA, €CJIM 3amachl

Y IPOU3BO/ICTBO XapaKTEPU3YIOTCS MaTPULIAMHU

1 10 1 2 1
2 01 1 01
311 ; 2 2 2

COOTBETCTBEHHO?



KHM Ne4

1. YcaoBus AOCTUXHNMOCTHU KOHEYHOTI'O pe3yJjibTaTa B CUCTEME MEXOTpPacC/JIeBOIro

faJiaHca.

2. HaiiTu BEKTOp BaJIOBOTO BhINMYCKA A1 CUCTeMbI JIeOHTbEBA, €CJIM 3aNachl U

110

31 4

1 2 0

2 2 0

NPOM3BO/ICTBO XapakTepusylotcaMarpunamu |2 0 2| u |1 0 1
COOTBETCTBEHHO, a BEKTOpP KOHEYHOT0 CIlpoca paBeH

(2,1,1)?

KHM Ne5

1. OnpezneneHre BEKTOPa BaJIOBOTO BbINYCKA B cUCTeMe JIEOHTbEBA, €C/TM MaTpHULA

$OHI0EMKOCTH HEBBIPOXK/|€HHAS.

2. BO3MO>HO /1M y/I0BJIeTBOpeHHe KoHeuHoro cipoca npoaykuuu (3,1,2) B momenT

T =10 pna cucrembl JIeoHTbeBa, €CIM 3aN1achl ¥ IPOU3BOACTBO XapaKTePU3YIOTCA

1 10
matpunamu | 2 0 1| m
3 11
1 2 1
1 01
2 22 COOTBETCTBEHHO?

[lns oueHnBaHWs pe3ynbTaToB 00yYeHNsi Ha 3a4eTe UCMOoNb3YHTCH creayloLme

nokKasaTtenu.:
1) 3HaHUe TeOpeTUYECKUX OCHOB;
2) yMeHHMe pellaThb 33/ja4u J1abopaTOpHOU paboThI;

3) yMeHue paboTaThb C aJIFOPUTMaMHU MeTO/I0B U UHPOPMALLMOHHBIMU peCcypcaMu;
4) 3HaHUe OCHOB COCTaBJIEHUs] KOMIIBIOTEPHBIX IPOrPaMM /il pellleHUsl TUIIOBBIX

MaTeMaTU4YeCKUX 3a/1a4 YU CIeHHbIX METO/I0B;
5) ycneniHoe NpoxoX/aeHue TeKylel aTTecTaluu.

,Z[.IIH OLl€HWBAaHUA PE3yJIbTATOB O6y‘{EHI/IH Ha 3a4eTe HUCII0JIb3yeTCA IIKaJIA: «3a4YTEeHO»,

«HE 3a4YTEeHO».

COoOTHOLLEHNE NokasaTenewn, KpUTePMEB 1 LKasbl OLLEHMBaHWUS pe3ynbTaToB 06yYeHus:

Kputepum oueHMBaHnsa KoMneTeHUNN

YpoBeHb
chopmmpoBaH
HOCTM
KoOMneTeHunn

LLikana ouyeHok

[TonHOE cOOTBETCTBUE OTBETA 06y‘-IaIOH_[eFOCH BCEM
MmepevYrcCJ€eHHbIM ITIOKa3aTeJIAM 10 KaXKJ0My N3

YMeHue IIPUMEHATDb Ha IPAaKTUKE METOAbI U

BOIIPOCOB KOHTPOJIbHO-U3MEPUTEJIbHOT'O MaTepHaJia.

lNosbiweHHbIl
YPOBEHb

3ayTeHo




CpeAcCTBa AJis pellleHUs1 TUIIOBbIX 3a/1aY,
30 PEeKTHUBHOI0 UCIOJIb30BAaHUS PECYPCOB
COBpEMEHHBIX IVI06aJIbHBIX CETEH B UCC/IE/[0BAHUSIX.

HecooTBeTcTBUE OTBeTa 00y4daroerocsi 0JHOMYy U3 basossili 3auTeHo
nepeYrc/IeHHbIX T0Ka3aTesel (K 0JHOMY U3 yposeHb
BOIIPOCOB KOHTPOJIbHO-U3MEPUTEJIbHOT' O
MaTepuaJsia) U IpaBUJIbHbIMA OTBET Ha

I,Z[Ol'lO.IIHI/ITEJII)HbII‘/JI BOIIpOC B ITpejeJsiax NIporpaMMabl.

HecooTBeTcTBUE OTBETA 00y4YalOIEr0OCs JIFOOBIM lMopozossiii 3ayTeHo
JIBYyM U3 IlepevyrCcIeHHbIX TI0Ka3aTesel U yposeHb
HelpaBUJIbHbIN OTBET HA JOTOJHUTEJTbHBIHA BOIPOC

B IIpejesax IporpaMMal.

HecooTBeTcTBHE 0TBeTa 06y4arolerocs Jl06bIM U3 - He 3auteHo
nepevyrcJeHHbIX ToKa3aTesiel (B pa3iIMyHbIX
KOMOHWHAIMSX [10 OTHOIIEHHUIO K BOIPOCaM
KOHTPOJIbHO-U3MEPUTEJbHOTO MaTepUaa).

B oTBeTe Ha OCHOBHbIE BOIIPOCHI COAEPKATCA
OTPbIBOYHBIE 3HAHUS OCHOB, CIOCOOCTBYIOIIUX
peleHMIO 33/1a4 NpodecCUOHANbHOU JeATeJbHOCTH ,
JIONYCKATCA rpyOble OMMOKU NP AEeMOHCTPALUU
yMeHUHN NPUMEHSAThb Ha IPAKTHUKE MeTO/bI JJIs

peumieHrud TUIIOBbIX 3aAa4.

20.3 ®oHA, OUEHOYHbIX cpeacTB C(hOPMUPOBAHHOCTU KOMMETEHUUN CTYOEHTOB,
pekomMmeHAyeMbIW ANns NpoBeAeHUA ANarHOCTUYECKUX paboTt

1) 3akpbiTble 3a4aHus (TECTOBLIE, CPEAHUI YPOBEHb CIOXHOCTH):

1. BcTtaBbTe nponyllieHHOE 3Ha4yeHue
[Ipy KaKOM 3HaYE€HUH O MPOU3BOACTBO KOHEYHOI'0 IPOAYKTA JOCTUKUMO [JI1 CUCTEMBI
x1(8) = 3x,(1) + 2x, (D),
X9 (t) = x1(t) + ax, () + u(t).
OTBeT: aeR.

2. Bbi6epuTe BepHbIM OTBET U3 NPEAJI0KEHHDIX.
JlocTukeHUe NPOU3BOJIBHOTO KOHEYHOI'0 IPOJIyKTa B CUCTEME MeX0TpacjeBoro basaHca
onpezesseTcs

1) Ilo ¢popmyne Koy,

2) Tlo kputeputo XayTyca,

3) Metonom Kpamepa.



OTBeT: o kpuTeputro XayTyca.
3. BoibepuTe BepHBIN OTBET U3 MPEAJI0KEHHDIX.
KTo onucasn cucteMy MexxoTpacseBoro 6anaHca B AuddepeHnmanbHol popme
1) JleoHTbes,
2) Ko630H,
3) Kanmas,
OtBeT: JleoHTBEB.

4. BoibepuTe BepHbIM OTBET U3 NIpeJJI0KEHHBIX.
JVHaMu4ecKkasa MoZieJlb MeX0TpacJeBoro 6aaHca
1) JluckpeTHas,
2) HemnpepbiBHas,
3) HHTerpasibHas.
OTBeT: HenpepbIBHAA.
5. Mogenb MexoTpacaeBoro 6ajaaHca 3To

1) x1(t) = [ x(t,5)ds,
2) Ax;(t) = Bx(t) + Du(t) + f(¢v),

3) x1(t) = /x(t),
OtBeT: Ax;(t) = Bx(t) + Du(t) + f(¢t).
2) OTKpbIThIE 3a/IaHUA (TECTOBbIE, MIOBLINIEHHBIA YPOBEHb CJI0KHOCTH)

TecTr Ne 1

X
1. EAMHCTBEHHO JIU COCTOSIHUE CUCTEMBbI AE = BX(t) + f (t), €CJIM MaTpuLa NpAMBIX

1 2 3 1 2 0
satpar-3to | 0 1 1 |,anpoussoscrso xapakrepusyerca marpuneit | 3 0 1 |?
1 3 4 1 01

2. Z[OCTI/DKI/IM JIY TIJIAaHOBBIN BBINIYCK IIPOAYKIINH B 3aaaHan?1 MOMEHT BPEMEHH AJIA
cucteMbl JIeOHTbEBA, €CJIM 3alachl U MMPONU3BOACTBO XaPAKTEPU3YIOTCA MAaTPULLAMHU

1 10 1 2 1

3 00 1 11

4 10 2 3
151

COOTBETCTBEHHO?
Tect Ne 2

1. HaiiTu BeKTOp BaJIOBOT0 BbIMYCKa /Jisl CUCTeMbI JIeOHTbeBa, eC/IU 3anachl U
NPOM3BO/ICTBO XapaKTEPU3YIOTCA MaTpULA



dx

2. EIVMHCTBEHHO JIM COCTOSIHUME CHCTEMBbI AE: BX(t)+ f(t), ecJid MaTpuua
1 2 0
NpsAMBIX 3aTpaT - 3TO 0 1 14 a NPOU3BO/JCTBO XapaKTepHU3YeTCA MaTpULien
1 3 1
0 ?

3) 3aJ1aHuUd C pelIeHUAMHU

dx
1. EAMHCTBEHHO JIM COCTOSIHUE CUCTEMBI A il Bx(t) + f(t), ecnu MmaTpuLa NpsIMbIX

1 2 3 1 2 0
3aTpar - 3TO (0 1 1), a IPOU3BOJCTBO XapaKTepU3yeTcs MaTpULeH <3 0 1)?
1 3 4 1 0 1

Pemenue. CocTtosiHue X(t) eAUHCTBEHHO TOTAA U TOJILKO TOT/1a, Korja B - »)kopaaHoBa
Lenovyka AJs A iMeeT KOHEYHYI0 AJUHY. CTPOMM 3JIEMEHTHI Uq, U,, .. B — )KOpaHOBOU

1 2 0\ /U 1
Au1=0—><3 0 1><u12>=0—>u1=<1>
1 0 1/ \uss -1

1 2 3\ /U1 3
Au, = Bu, —><0 1 1> Up | =12]-5=0->u,
1 3 47 \ups 0

He CylleCTBYyeT.
[lemoyka COCTOUT U3 O/IHOTO 3JIEMEHTA U4, CJIeloBaTeIbHO X(t) eAMHCTBEHHO.

LEII0OYKHU.

OTBeT: X(t) eAMHCTBEHHO.
2. Bo3M0HO J11 yI0BJIETBOPEHHE TPOHU3BOJIBHOTO KOHEYHOIO CIIPOca NPOAYKIIUH, eCJIU
1 2 3 0

MaTpula POHJ0EMKOCTH UMeeT BUA A = % é i é?
0 0 0 1

1 2 3
Peuienue. [[poBepsieM MaTpully Ha o6paTtuMocTb: detA=1*1 1 2|=4 + 9 +
2 3 4

8-6-6-8==1 %0
[lockonbky A - o6paTUMasi MaTpUIa, TO pellleHre YPaBHEHUS MEX0TpacjeBoro 6asaHca C
GUKCHPOBAaHHBIM HAaYaJIbHBIM YCJI0BUEM €JJMHCTBEHHO, U OHO HE MOXKEeT NPUHUMATh
NpPOU3BOJIbHbIE 3HAaYeHUs npu t > 0.
OTBeT: HEBO3MOKHO.
3. [IporHo3upyeM Jiu KOHEYHbIM pe3yJIbTaT B CUCTEME
x1(8) + x3(0)
= x1(t)
— x,(1),



x1(8) + x3(8) + x3(8)
= x(t) + x3(0),

x(8) = x(0) + x2(2)?
Pewrenune. PesysnbTaT nporuosupyem, eciv Matpuua A - AB obpatuma npu manbix A # 0,
Uccnenyem A - AB.

1 -2 A 1
A—AB=< 1 1 -2 1—7\>

A 1-2A 0

det(A-AB)=0,ecnu}; = 0,; = L,A; = Z.Tpu 0 < |A| < 1 mydok A - AB oGpaim.

OTBeT. Pe3ysibTaT NpOrHo3upyeMblH.

4. YCTOMYMBO JIM pellleHre YpaBHEHUs MeX0TpacJeBoro 6ajsaHca npyu MajbIx
BO3MYLIEHUSAX € B MaTpuLe GOHA0EMKOCTH, €CTU

1+ ¢ 1 0 0 1 3
A=<O 2—¢ €|, B=|7 -1 O>?
1 0 0 2 1 4

Pemenue. Penienre ycTOMYMBO TOTAA U TOJIBKO TOT/a, KOTAA JJIMHBI B - )KopjlaHOBBIX
nenoyek a5 A u gysa A - eC coBnaalor.
CTpouM 3sieMeHTHI B - )KOpJaHOBOM LIeNOYKH [l A, T.e. 3JIeMeHThI V; Takue,

yT0 AV; = 0
AV2 = Vl,AV3 == BVz,..

1 1 0\ /Y1 0
AV, = 0 - (o ; o>(> 0o, = (o)
1 0 0/ \Vi3 1
1 1 0\ /V21 0 1 3\/0 3
AV, = BV, - (0 2 O) <U22> <7 -1 0) (0) = (0),
1 0 0/ \Vz 2 1 4/ \1 4

Uy + Uy = 3,
20V, = 0, 0 =31 - Av,
B - >)kopaHoBa 1jenoyka it A COCTOUT U3 1 ajieMeHTa.
CtpoumM B - xopzaHoBy 11eno4ky ajs A - €C

1+ ¢ 1 0\ /W11
(A—EC)W1=O—>< 0 2 — ¢ €><W12>=0—>(1+8)W11+W12=0,
1 0 0/ \Wi3
(2 — 9wy + ewy3 = 0wy =0
- Wy = 0wy =0w;; =0->w=0
B B-uienouke asis1 A 0 asieMeHTOB. JIJIMHBI LIeNIOYEK pa3HbIe, CAe0BAaTEJbHO pelleHne
HEYCTOWYUBO MaJjioe U3MeHeHHe MaTpUllbl GOHJ0eMKOCTH BJIeYeT 3HAYUTEJIbHOE

VM3MEeHeHHe BeKTopa crpoca
OTBerT. Pemienre HeyCTONYHMBO.



5. CywecTByeT Jiu ynpaisomui ¢paktop u(t) B cucteMe JIeoHTbeBa YTOODI
YAOBJIETBOPUTb KOHEYHbIHN CIIPpOC NpoAYyKLUMH (2, 1, 2), eciv 3anackl ¥ NPOU3BO/CTBO

1 1 2 2 1 1 1 0
xapaktepusywTca Mmatpunamu |2 0 2 |u|1 O O | amarpuuaynpasiaedusa| 0 1 ).
3 00 311 0 0

Pemrenue. CucteMy 6aj1aHca ¢ 3aJaHHBIMU MaTPUIAMHU:

X1+ x5+ 2x5 =2x1 + x5 + x5 +uy,
2x1 + 2x5 =x1 + Uy,
3x; = 3x; + x, + x3.

CsielyeT pa3peniuTb OTHOCUTEIbHO MPOU3BO/HOM:

Xy =x1 + 3% +§x3,

, 4 4
x2=4x1+§x2+§x3 +u; — uy,
o3 11 1
X3=_Ex1 _§x2_§X3 +§ uz,

1 1

/1 3 5\ 0 0
3aecb B = | 4 2 2 [p=(1 -1
3 3 1
R _1/ 0
2 3 3

Matpuua ynpasasemoctu Xaytyca (D B — Al)
1
( 0 0 1 —47\ 3

L
07 73 73 "3° 7‘/

MMeeT 3 IMHEWHO HE3AaBUCHUMBIX NIEPBBIX CTOJOLOB IPU A # 1, T.K.

0 0 1-21
D S l=1-22o0mpur=1
22

[Ipu A = 1 B MaTpulle ynpaB/sieMOCTH

11
0 0 0 = =
( A
1 4
1 -1 4 = =
3 3
1
o = 3 _1 1
2 2 73 73



3 IMHEWHO He3aBUCHUMbIE NMEPBbIM, BTOPOU U YeTBEPThIN BEKTOP-CTOJOLbL. PAHT MaTpHUIibI
(D B — Al) paBen TpeM npu Bcex AeC, c/1eloBaTeNbHO, CACTEMA MOJHOCTHIO
ynpasJisieMas.

OTBeT: COOTBETCTBYMOLIlEE YIIPaBJIeHUE CYLeCTBYeT.

Kputepun n wkanbl oueHnBaHua 3agaHmn ®OC:

1) 3a1aHU4 3aKPBITOrO THIIA (BLIOOD OJHOr0 BApUAHTA OTBETA, BEDHO/HEBEPHO):

e 1 6ass - yKa3aH BEpHbIN OTBET;
e ( 6ass10B - yKa3aH HEBEPHbIN OTBET.

2) 3aaHyY4 3aKPBITOrO0 THUIA (MHOXKECTBEHHBIN BbI60OP):

e 2 6aJya - yKa3aHbl BCe BepHbIE OTBETHI;
e 0 6a/110B — yKa3aH X0T# Obl OIUH HEBEPHBIX OTBET.

3) 3a1aHMd 3aKPLITOr0 TUIA (HA COOTBETCTBUE):

e 2 6aJa - BCe COOTBETCTBUSA orpe/jeJsieHbl BEPHO;
e (0 6as0B — XOTS ObI OJTHO COIIOCTaBJIEHHE Ollpeae/IeHO HEBEPHO.

4) 3aaHUg OTKPBITOrO TUINA (KOPOTKUM TEKCT):

e 2 6ajsa - yKa3aH BepHbIH OTBET;
e 0 6a/10B - yKa3aH HeBEPHbIN OTBET.

5) 3a1aHuda OTKPLITOrO TUHA (YMCJI0):

e 2 06aJsa - yKa3aH BepHbIU OTBET;
e 0 6ann0B - yka3aH HeBepHbIH OTBET.

3azaHus paszena 20.3 peKOMeHAYIOTCA K UCIIOJb30BaHUIO IIPU NPOBeeHUU
JUAarHOCTUYECKHUX PpaboT C LeJibl0 OLEHKUM OCTAaTOYHBIX pe3yJbTaTOB
OCBOEHUS JJaHHOM AUCLUIIJIMHBI (3HAaHUM, yMEeHUH, HABBIKOB).



