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B1.B.[1B.02.01. PeweHune 3aaay AnAa ypaBHeHUN MexoTpacrieBoro 6anaHca

1. Wndp n HanmeHoBaHUe HanpaBnNeHUsA NOoAroToBKU/cneunanbHOCTHU:
02.04.01 MaTtemaTvka U KOMNbIOTEPHbIE HAYKM

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

3. KBanudmkauma (cteneHb) BbinyckHuka: Maructp
4. ®opma ob6pasoBaHua:  OyHas

5. Kacdbegpa, oTBevarLan 3a peanusauuio gucumnnuibl: Kadegpa
MaTeMaTMyecKoro aHanmsa

6. CoctaBuTENM NPOrpamMmMmbi.
3yboBa CseTnaHa NeTpoBHa, OKTOP hKn3.-MaT. HayK, OLEHT

7. PekomeHpoBaHa: Hay4Ho-meToamnyeckum CoBeTOM MaTteMaTMyecKkoro pakynbTeTa
npotokon Ne0500-07 ot 29.06.2021

8. YuebHbIn roa: 2022/ 2023 CewmecTp: 4



9. Uenu n 3apgayum y4e6HON AUCLIMNIIUHDI:
Llenu u3y4yeHusi ducyuniuHbl:

- OBJIaACHHUC KOHKPECTHBIMHA MAaTCMATNICCKUMHU 3HAHUAMU, KIIACCUICCKUMHU U
COBPCMCHHBIMH MCTOAAMHU UCCIICIOBAHNA, HCO6XO,ZIHMI>IMI/I I IIPUMCHCHUA B
Hp&KTPI‘IGCKOfI )41 Hay"IHOfI ACATCIIBHOCTH, IJIA IIPOAOJIKCHUA O6paBOBaHI/I}I;

- HHTCJIJICKTYAJIbHOC PA3BUTHC CTYACHTOB, COBCPIICHCTBOBAHHC

MaTeMaTHIECKOro 0Opa3oBaHUsI.
3adayu usydeHusi QUCUUNIUHbI:

- 00ecneunuTh MPOYHOE U CO3HATENIBHOE OBJIAJICHUE CTYJEHTAMH CUCTEMOM
MaTeMaTUYECKUX 3HAHUM;

- pa3BUTh YMEHUE MPUMEHUTH UX IIPU PEUICHUH 3a7a4 €CTECTBO3HAHUSI;

- ¢opMHUpOBaHKE YCTOMYMBOTO UHTEPECA K TIPEAMETY, BBISIBICHUE U PA3BUTHE
MaTeMaTHYECKUX CIIOCOOHOCTEH, OpUEHTAIIMH Ha MPOECCHIO.

10. Mecto yuyeGHOW AuCUMNNUHBLI B CTpykType OOM: yudeOHas IUCHUILUIMHA
«Pemienre 3a1a4 uisi ypaBHEHU MEXOTPACIEBOro OajaHCca» OTHOCUTCA K 4acTu
bopmHpyeMoil yHacTHUKaMH 00pa30BaTeNbHbIX OTHOIIEHHI bioka 1.

Cnenumanenbli Kypc «Pemienue 3amad sl ypaBHEHUM MEKOTPACIEBOTO
OanmaHca» SIBISIETCS JIOTUYECKUM TPOJOJDKEHUEM TPENoJaBaHus MpPEeIMETOB:
«Anrebpa», «Maremaruueckuil aHanuz», «Juddepennuanbupie ypaBHEHUSD,
«DyHKIIMOHATIBHBIN aHanu3» (OakanaBpuar). OH OCyIIECTBISAET Pa3yMHbIN OanaHC
MeXy 0011e00pa30BaTeIbHBIM COACPKAHUEM IOJATOTOBKM Marucrpa M €ro
JanbHEWIIe  NpoQecCHOHANIbHONM  HAaNpaBICHHOCTBIO, 4YTO, HECOMHEHHO,
NOBBIIIAET NPO(ECCHOHATLHOE CaMOONPEEICHUE YYalllerocs, YPOBEHb €ro
COLIMAJILHOW aJialTaIlu.

OOyueHue 3TUM MeToAaM 0OyCIIOBIIEHO IIMPOKUM CHEKTPOM MPUMEHEHHUS IS
pELIeHHS] HAYYHBIX U SKOHOMUYECKUX MPOOIIEM.

11. MnaHupyemble pe3ynbTaTbl 00yYeHUA no AucuunnuHe/moaysnio (3HaHuUA,
YMEHUA, HaBblKM), COOTHECEHHble C MNMaHupyeMbiMU pe3yribTaTaMu OCBOEHMS
obpasoBaTenbLHOWN NporpaMmmbl (KOMMNETEHUUSAMU BbIMYCKHUKOB):

Komnerenuus [Inanupyemsble pe3yabTaTbl O0yUeHHUs
Kox ‘ Hassanue
CrniocobeH npoBoauTh | 3HaTh: OCHOBHBIE TOJIOKEHHUSI TEOPUHU
[IKB-1 | paGoTsl o coopy, ypaBHEHUHN MEXKOTPACIEBOTO OaaHca
[IKB-1.1 | o6paboTke 1 aHAU3Y
HAayYHO-TEXHUYECKOU | YMETh: ONpPENENIATh  HAIpaBJICHUE
uH(popMauu U MCCIIEIOBAHNSI KOHKPETHBIX YPaBHEHUI
pe3yJIbTaTOB MEXOTpacjaeBOro OanaHnca
HUCClIeI0BaHUI B
00JacTu Birasiets: HaBBIKaMU UCCIIETOBAHUS




MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS
bU3UYECKUX U
IKOHOMHUYECKUX
MPOIECCOB METOIaMHU
MaTEeMaTHYECKOTO
aHalm3a, a TaKkxKe
peann30BBIBAThH
COOTBETCTBYIOIINE
pOTrpamMMHBIC
QITOPUTMBI

3aJ1a4 JIUIs ypaBHEHUIN MEXOTPaCICBOTO
OajtaHca

I[IKB-2 | . Cmnocoben

[IKB-2.1 | ananu3upoBarsb,
[IKB-2.2 | cuctemaTu3upoBaTh U
0000111aTh TIepeI0BOM
OTEYECTBEHHBIN U
MEXTyHAPOIHBIN OMBIT
B obOJyiactu
MaTEMaTHYECKOTO U
KOMITBIOTEPHOTO
MOICITUPOBAHUS
Pa3TUYIHBIX TIPOIIECCOB

3HAaTh: OCHOBHBIC CIIOCOOBI TOCTAHOBKH
3a/1a4 HC YKIIaAbIBAIOIINUXCA B paMKH
ACTCPMHUHHUPOBAHHBIX KOHCTpYKI_[I/Iﬁ

YMeTh: IPUMEHATH NOJIYYEHHYIO
TEOPETUUYECKYIO 0a3y JIs pelieHus
KOHKPETHBIX 3a7]a4 MEKOTPACIICBOU
SKOHOMMKHU

Bnaners: MeTomaMu UCciIe1OBaHUS
MaTeMaTHYECKNX MOJEJIEH
AKOHOMMUYECKUX MEKOTPACIEBBIX
MIPOIIECCOB

3a7a4 JJIsl HUX, ONIPEeICHUEM METO/I0B
pellIeHUs MOCTaBJICHHBIX 3a/a4.

12. O6bem gucuunnHbl B 3a4eTHbIX eguHMLax/vyac.(8 coomeememaeuu ¢ y4ebHbIM

nnaHom) — 2 | 72 :

dopma NPOMEXYTOYHOM aTTecTauumn

3a4eT

13. TpyaoemkocTb No BUAaM y4ebHou paboTbl

TpyooemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne cemecTtpa 4 Ne cemecTpa

AyOMTOpPHbIE 3aHATMSA 40 40

nexkumm 20 20

npakTu4eckmne 20 20

B TOM 4YmChe:

nabopaTopHble

KypcoBas pabota
CamocTosiTensHas pabota 32 32
MpomexyTouHas atTecTaums: 3aveTt

UToro: 72 72




13.1. CopepxaHue AUCLUNIIUHLI:

HanmeHoBaHue pasgena
Ne CopepxaHve pasgena AUCUUNMUHLI
AVCLUMINAHBI
n/n
1. Nekuum
01 | VpaBHeHue
Ypasuenue JleontreBa. [locTaHOBKY 3a1a4.
MEXKOTPACIEBOTO
Bomnpock! cyniecTBoBaHuMsl, € IMHCTBEHHOCTH
Oatanca B .
. pelLIECHNs HAYaJIbHOM 3a0a4u JJIsI
nuddepeHanbHoN
dbopme muddepeHnransHOTO ypaBHEHHS JIeOHTHEBA
02 | CoiicTBa MaTpHIlbI .
N HeoOpatumocTs MaTpuilsl HOHI0EMKOCTH,
boHT0EMKOCTH .
CBOMCTBa HEOOPATUMBIX MAaTPUIL
03 ®opmyia Komm perieHnst Ha4aIbHOW 33124,
Huddepennmanbabie .
MaTpUYHas SKCIIOHEHTA, TOCTPOCHHUE PEIICHUI
YpaBHEHHS,
pa3pelIEHHbBIE
OTHOCHUTEIBHO
MIPOU3BOJTHOM, B
KOHEUYHOMEPHBIX
MPOCTPAHCTBAX
04 | VcnoBus
CYIIECTBOBAHUS U
€MHCTBEHHOCTH CBs13b €IUHCTBEHHOCTH BEKTOPA PEILLICHUS C
BEKTOpPAa KOHEYHOTO PErYJIIPHOCTBIO ONIEPATOPHOTO MyYKa, C MOJIHOTOMN
CIIpOCa B HAYaJIbHOM Kopnanosa Habopa snemeHToB. DazoBoe
3aja4e il ypaBHEHUSI | TPOCTPAHCTBO
MEXOTPACJIEBOTO
OasiaHca
05 | Bonpocsr
JOCTUKUMOCTHU
[TapameTpbl ynpaBiaeHUs B MEXKOTPACIECBBIX
KOHEUHOI'O pe3yJibTara
B CHCTEME SKOHOMMYECKUX cucTteMax. OyHKIIUU COCTOSTHUA,
yIpaBJICHUsA. Y CIIOBUS IOJIHOW YIIPABISEMOCTH.
MEXOTPACIEBOIO
Oastanca
06
Bo3myiienue maTpunbl
Bo3Mynienus peryisipHble U CHHTYJISIPHBIE.
(hOHI0EMKOCTH.
. | YcnoBue perynsipHOCTH 3a7a4d 1Ji1 ypaBHEHUS
BnusiHue Bo3MyeHni
MEXOTpaCIEBOTO OaaHca.
Ha pe3yJibTaT
2. lIpakTnyeckune




1 BeiBog ypaBHeHust JIeonTheBa. CMbICT
YpaBHeHue JIeoHThEBA
napameTpoB ypaBHeHUs. [Ipumepsl.
2
Marpuua Heo6paTtumocTts Matpuiibl hoHm0EMKOCTH. Apo,
dbormOEMKOCTH KOsIZIpo, 00pa3, KooOpa3 HeoOPaTUMOM MATPHITHI.
3 | Iuddepentmanbabie
aBHEHUS .
P o Pemenne nuddepeHnmanbHbIX ypaBHEHHH,
pa3peni¢HHbIC . 2
pa3penIEHHBIX OTHOCUTEIBHO MPOU3BOJHOM, B
OTHOCUTEJIHLHO
. KOHEYHOMEPHBIX MPOCTPAHCTBAX € MOMOILBIO
IPOU3BOJHOM, B
dopmynsl Komn.
KOHEYHOMEPHBIX
IPOCTPAHCTBAX
4 | YcnoBus
CYILLIECTBOBAHUS U
€AMHCTBEHHOCTH
ITocTpoenue (ha30BOro NpocTpaHcTBa AJis
BEKTOpa KOHEYHOTO
. ypaBHEHUS,
cIpoca B HayalbHOU , .
He pa3peméHHoro 0THOCUTENIBHO IPOU3BOIHON
3ajaye AJid ypaBHEHUs
MEXOTPaCIEBOTO
Oasianca
5 | Bompocs!
JOCTHKUMOCTH Pelenne BOmpocoB JOCTHKUMOCTH KOHEYHOTO

KOHEYHOTO pe3yJIbTaTa
B CUCTEME
MEKOTPACIEBOTO
Oaymanca

pe3ynbTara

B CUCTEME MEXOTPACJIEBOT0 OajaHca ¢ MOMOLIbIO
KPUTEPHUEB YNPABIIEMOCTH

13.2. Tembl (pasgenbl) AUCUMNNNUHBI U BUAbI 3aHATUA

Ne | HammeHoBaHMe  Tembl Bugpb! 3aHaTMI (YacoB)
n/ | (pasgena) gucuunnuvHel | Nlekumm Mpaktn- | Jlabopa- | CamocTos- Bce-
n yeckne TOPHble | TenbHas ro
paboTa
YpaBHeHue
MEXOTPACIIEBOTO

01 OajaHca B 2 2 6 10

nuddepeHanbHoN

dbopme

CBolicTBa MaTPUIIbI
02 | boHmOEMKOCTH 4 4 6 14
03 | Juddepennmansupie 2 2 6 10




ypaBHEHUS,
pa3peuEHHbIE
OTHOCHUTEJIBHO
MIPOU3BOTHOM, B
KOHEYHOMEPHBIX
MIPOCTPAHCTBAX

YcnoBus
CyLIECTBOBAaHUS U
€IMHCTBEHHOCTH
BEKTOpPa KOHEYHOTO
CITpOCa B HAYaJIbHOU
3aja4e IJis1 ypaBHEHUS
MEXKOTPACIIEBOTO
OaslaHca BEKTOPOB

04

Bomnpocsl
JOCTUKUMOCTHU
KOHEUYHOI'O pe3yJibTara
B CUCTEME
MEXKOTPACJIEBOTO
OasiaHca

05

Bosmymienue
MaTPHIIBI

06 | (hOHTOEMKOCTH. 4 4 4 12
Bnusaue Bo3MyIeHuUM
Ha pe3yJIbTat

WNtoro 20 20 32 72

14. MeTogn4yeckune ykasaHma Ana ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDI

B mponecce mnpenonaBaHus AUCUHUIUIMHBI MCIOJB3YIOTCS TAaKWE BHUIBI
y4eOHOM pabOoThl, KaK JICKIMH, MPAKTHYECKUE 3aHATHS, a TAK)KE Pa3IMUHbIC BUIIBI
CaMOCTOATENLHON paboThl 00YJArOIITUXCSI.

Memoouueckue ykazanus K 1eKYUOHHbIM 3AHAMUSM

B Xone neKHMOHHBIX 3aHATHM  OOyYarOIIUMCS CJEAYeT BHHUMATEIBHO
CIymaTh M KOHCIEKTHPOBATh MaTepHay, u3JlaraeMbplid JiekTopoM. OOparaTh
BHUMAaHHE Ha KaTErOpuH, (OPMYITUPOBKHU, PACKPHIBAIOIINE COJEPKAHUE TEX WM
VHBIX SIBIICHUM U MPOLECCOB, HAYYHBIC BBIBOJBI U NMPAKTUYECKUE PEKOMEHAALNH.
JKenarenbHO OCTaBUTH B pab0OYMX KOHCIIEKTaX IOJIS, Ha KOTOPHIX JeIaTh MOMETKU
U3 PEKOMEHIOBAHHOM JIMTEPATYPHI, AOINOJHSIOIIME MATEPUA MPOCITYyIIAHHOU
JEKIIUU, a TaKkKe TMOJYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TE€X WM WHBIX
TEOPETUYECKUX TMOJIOKECHUH. 3a7aBaTh MPEINOJABATEN0 YTOUHSIOIINE BOMPOCHI C
LEJIBIO YSICHEHUS TEOPETUUECKUX TTOJIOKEHUN, PA3PEIIEHNS CIIOPHBIX CUTYAIUM.

JImg moHMMaHusA U Ka4eCTBEHHOI0 YCBOEHHUS Marepuana Kypca «Pemienue
3a/1a4 Il ypaBHEHUSI MEKOTPACIEBOTO OalaHCa» PEKOMEHIYETCs CIIeayIoIIee.




[Tocne kaxa0i JIEKIUKU PEKOMEHAYETCS MOAPOOHO pa3odpaTh MPOUYNTAHHBIN
TEOPETUUECKUI MaTepuall, BBIyUYUTh BCE ONPENEICHUS U (POPMYIUPOBKH TEOPEM,
pa3zo0paTh NpUMEpHI, PELICHHBIE HA JIEKLUU.

Ilepen cnemyromieil  neknueil o00sA3aTeabHO  MOBTOPUTH — MarepHall
IPEABIAYIIEN JEKIUH.

CdopmynrpoBaTh BO3HHMKIIHE BONPOCHI, HEACHOCTH C LIEIBI0 OOCYKICHMUS
UX C COKYPCHUKAMH, C IIPETNIOIABATEIIEM.

Memoouueckue ykazanus K RpAKmudeckum 3aHAmuiIm

[lepen mpakTHYECKUM 3aHITHEM 0053aTEIbHO TOBTOPUTH JIEKIMOHHBIH
MaTepHall.

[Tocne mpakTHYECKOTO 3aHATHUS €lle pa3 pa3o0paTh pelIeHHbIE Ha TOM
3aHSTHH IPUMEPBI, ITOCJIE YErO MPUCTYIUTD K BBIIOJHEHUIO IOMAIIHETO 3aJaHus.

Pemras 3amauum, npenBapuTENbHO MOHATH, KAKOM TEOPETHYECKUN MATEpHAII
HY>KHO HCII0JIb30BaTh. HaMmeTuTh IuiaH peleHus, nonpodoBaTh Ha €ro OCHOBE
PELINTh IPAKTUYECKUE 3a1a4H.

Ecnu npu pemienny npuMepos, 3aJaHHbIX Ha JI0M, BO3HUKHYT BOITPOCHI,
00s13aTeIbHO 33J1aTh UX Ha CIEAYIOLIEM IPAKTUUECKOM 3aHSATUHU WU B
IIPUCYTCTBEHHBII Yac MPENoAaBaTEINo.

Br16pate Bpemst 1st paboThI ¢ TUTEPaTypOM MO TUCHUILIMHE B OUOIHOTEKE,
WJIM UCTIOJIB3YSl HHTEPHET-PECYPCHI.

15. Nepe4yeHb OCHOBHOW U AONONIHUTENLHOW NUTepaTypbl, PECYypCOB UHTEPHET,
HeoOGXoAUMbIX Af1I OCBOEHUS AUCLIMMNIIUHBI

a) OCHOBHasi nuTepaTtypa:

Ne
NcTouHUK
n/n
Ilpaconos A.B. /lunamuueckue mooenu ¢ 3anazovl8anuem u ux npuMeHeHue 8
1 aKkoHoMuKe u urdcenepuu / A.B. Ilpaconos. — H30-60 Jlane Cnb, 2010, — 192 c.

6) gononHUTENbLHAA nNUTeparypa:

Ne

i NcTouyHUK
Aunabex K.C.Cogpementvie nooxo0vl (hopMuposanus Mercompacieso2o bananca /
5 K.C. Aunabex. — Kapacanoa : KOYK, 2014.— 608 c.

http://www.aup.ru/books/m250/3 5 1.htm (51746 6aum) 06.11.2014

Jleonmves B.B. Mescompacnesas skonomuka / B.B. Jleoumves.- M. : Dxonomuka, 1997.
3 —477 c.

Apxaneenvcxuti IO. C., Kosanenxo U.U. Mescompacnesou 6anamnc / IO.C.
4 Apxaneenvckuu, U.U. Kosanenxo. - Kueg : Bouya wk., 1988 . — 245 c.

B) MHGPOPMALMOHHbIE 3NIEKTPOHHO-06pa3oBaTesbHble pecypchl (oduumanbHbie
pecypcbl MHTEPHET)™:



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

NcTouHMK

Meowcompacnesoii bananc
http://www.korrektorr.narod.ru/MOB.htm

llopgh P. Cospemennvie cucmemul ynpasnenusn / P. /lopgh, buwon. —
6 http://www.twirpx.com/file/21901/

Onexmponnwiti kamanoe Hayunou 6ubauomexu Boponesxcckozo eocyoapcmeentnozo
yrusepcumema —(http||www.lib.vsu.ru)
Google, Yandex, Rambler

16. [llepeyeHb y4eOHO-meTOAMYECKOro obecrneyeHUss ONS CaMOCTOSTENbHOMU
paboTbl

Ne

NcTouHMK
n/n

Kyopsasyeea JI.b Tosapnas norumuka: yuebnoe nocooue / JI.b. Kyopsasyesa. -
1 Boponeorc : UI1L] BI'Y, 2011 . — 86 c.
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-40.pdf.

Azapnosea T.B.Mamemamuyeckue mooenu npouz800CmMEeHHbIX NPOYeCco8, T0SUCMUKU U
pucka : yuebrnoe nocooue ons 8y308 /T.B. Azapnosa, H.b. baesa // Bopoueoic :

2 H30amenvcko-nonuepaguueckuii yenmp BopoHediccko2o 20¢yo0apcmeennozo
yHusepcumema, 2013 . — 139 c.
Huppepenyuanvnvle ypasnenus, HepaspeuiéHuvie OMHOCUMENLHO NPOU3BOOHOU

3 yuebHo-memoouyeckoe nocooue ons 8y308 / cocm. C.I1. 3yboea. — Boponeoic : UI1L]

BI'Y, 2012. - 25 c.

17. UHdpopmaumnOHHbIEe TEXHOMOrMU, UCNonb3yeMble ANA peanusaumm y4eOGHOU
OUCUMNIINHBI, BKIKOYasi nporpamMMmHoe obGecnevyeHne U MHGpOPMaALMOHHO-
CrpaBoOYHble CUCTEMbI (MPU HEO6XOAMMOCTH)

I[I/ICI_IHHJ'II/IHa MOJKCT PCAJIM30BLIBATHCA C IMPUMCHCHHUCM IUCTAHIIMOHHBIX
oOpa3oBaTeNbHBIX TEXHOJOTUH, HampuMmep, Ha Tuiatrgopme «IIEKTPOHHBIH
yauBepcuteT BI'Y» (https://edu.vsu.ru/course/view.php?id=3460).

[TepeueHb MporpaMMHOTO 0OCCIICUCHHS:

Microsoft Windows 7 Enterprise, Microsoft Windows Server 2008,
Microsoft Visual Studio, Microsoft SQL Server Express, Microsoft Visual C++,
Microsoft Web Deploy, MySQL Connector Net, DrWeb, Symantec Desktop Email
Encryption Powered Technology 10.4, Lazarus, Java 8, NetBeans IDE, VMware
Player, Python 2/3, LibreOffice 5 (Writer (mexcmoswuii npoyeccop), Calc
(anexmponnvie mabauywt), IMPress (npesenmayuu), Draw (sexkmopuas epaghuxa),
Base (6aza oanmwix), Math (peoaxmop ¢opmyn)), Gimp, MiKTeX, TeXstudio,
Denwer, 1C: Ilpenmnpusitie 8 (yuebnas eepcus), Maxima, Total Commander,
WinDjView, Foxit Reader, 7-Zip, Mozilla Firefox, BarsicLaz



http://www.twirpx.com/file/21901/
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-40.pdf
https://edu.vsu.ru/course/view.php?id=3460

18. MaTepmanbHO-TeXHU4YECKoe obecneyeHmne AUCLUUNIIUHDI:
CneunanunsnpoBaHHasa mebenb.
[ns camocToaTenbHoOM paboTbl MCNOMb3YEeTCA KNacc C KOMMbITEPHOM TEXHUKOMN,
OCHAaLLEHHbIN HEOBXOANMbIM NPOrpaMmMHbIM obecnevyeHmeM, SNEKTPOHHbIMU y4ebHbIMU
nocobmamm u 3akoHogaTesnbHO - NPaBOBOM M HOPMAaTMBHOM MOMCKOBOW CUCTEMOWN,
NMELWNIN BbIXo B rnobanbHyto ceTb.
Mpn  peanuaauun  AUCUMUNIIUHLI

obpasoBaHNA BO3MOXHbI

AUNCLMNIUHBI

ncnonb3oBaHNeEM
OOMoJyIHeHNnA MaTtepualribHO-TEXHUYECKOIro obecneyeHus

ANCTaHLMNOHHOIo

30HanpHas Hay4Hast OMOIMOTEKa, 3JEKTPOHHBINA KaTasor HayuHoit
oubnuorexu BI'Y (http://www.lib.vsu.ru)

19. PoHA OLEeHOYHbIX CpeacTB

Mopsaok oueHKN ocBOEHUA ob6yyaromnMmUcA y4e6HoOro MaTepumana onpeaensieTcs
copepXxaHueM criegyolmx pasgenos AUCLUUNIIUHDI:

WNHankaTop(bl)

cpeacrea
cume (romyney | KoMneTeuua(v) AocTIKoHUS ouerBEHS
YpaBHeHue MKB-1, MNKB-2 MKB-1.1, NKB-2.1,
MEKOTPACIEBOTO MKB-2.2 Tect Net
Gananca B Tect N2
nuddepeHmanbHoN KVM(3aver)
dbopme
[KB-1, MKB-2 MKB-1.1, MKB-2.1, | Tect N1
CBoiicTBa MaTPHIIBI MKB-2.2 TecT Ne2
ponmoémrocTu K/M(3aueT)
Tiuddepenmmansuse | NKB-1, MKB-2 MKB-1.1, NMKB-2.1,
ypaBHEHMYS, MKB-2.2
paspeIéHHbIe Tect Net
OTHOCHUTEIILHO Tect Ne2
IPOM3BOJIHOM, B KNM(zaqer)
KOHEYHOMEPHBIX
IPOCTPAHCTBAX
VYcenoBus MKB-1, MNMKB-2 MKB-1.1, NMKB-2.1,
CYILIECTBOBAHUS U MKB-2.2
€ IMHCTBEHHOCTH Tect Nof
BEKTOpa KOHEYHOTO TecT N2
CIIpoca B HAYaJIbHOM KUM(3aueT)
3aj1a4e Ul ypaBHEHUS
MEXOTPACIEBOTO
OaJlaHCca BEKTOPOB
Bormpocsl MKB-1, MKB-2 MKB-1.1, MKB-2.1, | Tect Net
JTOCTHKUMOCTH MKB-2.2 TecT No2
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MCXKOTPACJICBOIO

OanaHca

Bosmymenne marpunsl | [KB-1, MKB-2 MKB-1.1, MKB-2.1, | Tect Ne1
(hOHTOEMKOCTH. MKB-2.2 Tect Ne2
BnusHue Bo3MyIeHUI KM(3aueT)
Ha pE3yJIbTaT
n Bonpochl k

pOMEeXyToYHasi aTTectaums

3ayety
20. TunoBble OLEHOYHble cpeacTBAa WU MeToAMYECKMEe  MaTepwuanbl,

onpepensowue npoueaypbl OLeHMBaHUSA

lMepeyeHb BONPOCOB K 3a4eTy:

1. YpaBHenue MexxoTpaciaeBoro 0ananca B 1uddepeHnuansHoi popme.

2. CpoiicTBa MaTpuIbl (POHIOEMKOCTH.

3. VcnoBus CymCCTBOBaHUA W CAMHCTBCHHOCTHU BCKTOpPA IIPOU3BOACTBA B

HayaJbHOU 3a1a49C IJI1 YPAaBHCHUA MCKOTPACJICBOI'O OajaHca.

4. YcnoBus AJOCTHUKHUMOCTHU KOHCYHOI'O PC3YyJIbTaTd B CHUCTCMC MCKOTPACIICBOI'O

OajtaHca.

5. Onpenenenne BEKTOpa BAJIOBOTO BhINTyCKa B cUCTEME JICOHThEBA B Cllyyae

HEBBIPOKIAECHHOCTH MATPULIbI (POHIOEMKOCTH.

6. HCCHGI[OB&HI/IC CAMHCTBCHHOCTH WJIM HCCAMHCTBCHHOCTH BCKTOPA BAJIOBOI'O

BBIITyCKA B CiIyyae HE0OOpaTUMOCTH MaTpULibl (POHTOEMKOCTH.

7. OnpeneneHne JOMyCTUMOTO MHOKECTBA HAYaJIbHBIX COCTOSTHUM.

8. [TocTpoenue ¢ha3oBOro MpoCTpaHCTBA BEKTOPOB BAJIOBOTO BBIMYCKA.

9. Bniusinrie Bo3MyIieHU MaTpUIlbl (POHIOEMKOCTH HA KOHEYHBIN PE3yJIbTAT B

3aJ1a4C U1 YpaBHCHUS MCIKOTPACICBOTO OanaHca.




TecTOoBbIe 3apgaHuA

TecT Ne 1
dx
1. EAMHCTBEHHO T COCTOSHHE CHCTEMBI AE = Bx(t) + f (t), ecnu marpuna
1 2 3
npsimbix 3atpar — 310 |0 1 1|, a mpousBoacTBO XapakrepusyeTcsi MaTpHIIEH
1 3 4
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2. ]_—[OCTI/I}KI/IM JIM TLJIAHOBBIN BBIITYCK IIPOAYKIIMH B SaHaHHBIﬁ MOMCHT BpCMCHH
I CHCTCMBI HCOHTBSB&, CCJIM 3allaCbl MW IIPOHU3BOJACTBO XaPAKTCPU3YIOTCA

1 1 2 1 2 1
marpunamu |2 0 2| m |2 0 3| coorsercrBeHHO?

3 1 4 3 2 4

3. Doctmwkum au Beimyck npoaykuuu (1,1,3) mnst cucremsr JIeoHThEBa, €CITH
3amachl ¥ MPOU3BOICTBO XapaKTEPU3YIOTCS MaTPHUIIAMHU

1 1 0 1 2 1
3 0 Oluw |1l 1 1| coorBercTBeHHO?

4 1 0 2 3 2

Tect Ne 2

1. HaliTu BEeKTOp BaJlOBOT'O BBIITYCKA JJIs CHCTEMBI JIECOHTHEBA, €CJIM 3aMachl U

110 1 2 0
IPOU3BOACTBO XapakTepusyrorcs matpuiiamu |2 0 2| u |0 0 1

31 2 1 21

COOTBCTCTBCHHO, 4 BCKTOP KOHCYHOI'O CIIpOCa paBCH

(1,2,1)?



2. BO3MOXHO 1 yIOBJETBOPEHHE KOHEYHOro crpoca npoaykiuu (2,1,2) B
MOMEHT T =5 s cucteMbl JICOHThEBA, €CJIM 3aMachl W MPOU3BOACTBO

1 1 2
xapakTepusyrorcs matpuiiama | 2 0 2| u
3 0 3
COOTBETCTBEHHO?
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3. Hoctmwxum mu Beimyck nmpoaykuuu (3,1,1) mst cucremsr JIeoHThEBA, €CITH
3amachl ¥ MPOU3BOICTBO XapaKTEPU3YIOTCS MaTPHUILIAMHU

1 10 1 2 1
O 2 1|u|l 0 1| coorBercTrBeHHO?

1 31 2 2 2

KHNM (3auér)
KM Nel
1. YpaBHeHue MexxoTpaciaeBoro 0ananca B nuddepeHiuansHoit popme.
dx
2. EQWHCTBEHHO JIH COCTOSHHE CHCTEMBI AE = Bx(t) + f (t), ecnmu marpuia
1 2 0
npsmbix 3atpar — 310 |0 1 1|, a mpou3BoaCTBO XapakTepu3yeTcsi MaTpuIlel
1 31
0
?
KM Ne2

1. CoiicTBa MaTpHIlbl (POHAOEMKOCTH.
2. JIOCTHKMM JIM TUIAHOBBIM BBITYCK MPOAYKLIHMHM B 3aJaHHBII MOMEHT BPEMEHU
JUIsl cucTeMbl JIeoHThEBa, e€ciu 3amacbl M INPOM3BOJACTBO XapaKTEPU3YKOTCS

1 10 1 2 1
marpumamu |2 0 1| u |1 O 1| coorsercreenno?

311 2 2 2



KM Ne3
1. YcnoBus CymeCTBOBaHUA W CAMHCTBCHHOCTHU BCKTOPA IIPOU3BOACTBA B
HayaJbHOU 3aa4€C IJI1 YPAaBHCHUA MCKOTPACIICBOI'O OajaHca.

2. JlocTkuM Jiu Beiyck npoaykiuu (2,2,1) mis cucremsl JIeoHTheBa, ecin
3amachl ¥ IPOU3BOJICTBO XapAKTEPHUIYIOTCSA MaTpULIAMU

1 1 0 1 21

2 0 1lul|l 0 1| coorBercTBeHHO?

311 2 2 2

KM Ne4
1. YcnoBus AJOCTHUKHUMOCTHU KOHCYHOI'O PC3YyJIbTaTd B CHUCTCMC MCKOTPACICBOI'O

OajtaHca.

2. Haiitu BCKTOP BAJIOBOI'O BBIITYCKA AJIs1 CUCTCMbI HGOHTBCBa, CCJIN 3aIlaChl U

1 10 1 2 0

IPOU3BOJCTBO Xapakrepusyrorcs matpuriamu |2 0 2| m |1 0 1

31 4 2 20

COOTBCTCTBCHHO, @ BEKTOP KOHCYHOTI'O CIIPOCa pPaBCH
(2,1,1)?

KM Ne§
1. Onpenenenrie BEKTOpa BAJIOBOTO BhIMYCKa B cucTeMe JIeOHThEBA, €ciii MaTpuUlla

($bOHTO0EMKOCTH HEBBIPOKICHHAS.
2. BO3MOKHO JIi  YIOBJIETBOPEHHE KOHEUHOTo cripoca npoaykmuu (3,1,2) B

momeHT T =10 mist cuctemsl JIeoHThEBa, €CIH 3aMachl ¥ MPOU3BOICTBO

1 10
xapakrepusyrorcs matpuriamd |2 0 1| m
311

COOTBETCTBEHHO?
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OnucaHue KpuTepueB U LWKasnbl OLEeHMBaAHUA KOMNEeTEeHUUN (pe3ynbTaTtoB 00y4YeHus) npu
NPOMEXYTOYHOM aTTecTauum

I[J'ISI OOCHHUBAHUS PC3YJILTATOB O6y‘I€HI/IH Ha 3a49CTC UCIIOJIb3YCTCA — 3a4YTCHO, HC
3auTeHO0. COOTHOIICHHE HOKaBaTeﬂeﬁ, KPUTCPHUCB U LIKAJIbl OICHUBAHUA PC3YJIbTATOB

oOy4eHus
Kputepum oueHMBaHUA KOMNETEHLNN YpoBeHb LLikana oueHokK
ChopMUPOBAHHOCTHN
KOMNEeTEeHLUN
OOyuaromuiics BiajaeeT 3HaHuIMH | JlocTaTouHbII 3auTeHo

OCHOBHOT'O Y4€OHO-IIPOIPAMMHOTO | YPOBEHbB
Marepuala B o0beMe,
HEOOXOIUMOM ISl JaIbHENUIIIEN
y4eObl U MpeACTOsAIIeH paboTHI 11O
CIIEUAIILHOCTH, CIIPABIISIETCS C
BBITTOJIHEHUEM 3aJIaHUH,
IPEIYCMOTPEHHBIX ITPOTrPaMMOH,
3HAKOMBIM C OCHOBHOM
JIUTEPATYpPOr, PEKOMEHI0BAHHOU
porpaMmMon. J{omoHUTETbHBIM
YCJIOBHEM IOJYYEHHUS OLCHKHU
«3a4TEHO» MOTYT CTaTh XOPOIIIHE
YCIIEXH IIPU BBITIOJIHEHUU
CaMOCTOSITEIIBHOM U KOHTPOJIbHOU
paboTHI, CUCTEMaTHYCCKAs
aKTHBHas paboTa Ha JICKIIMOHHBIX U
MPAKTUUYECKUX 3aHATHUSIX.
OOGy4aronuiicst He BiIagceT Henocrarounsrii He 3auTeno
OCHOBaMH Y4eOHO-IIPOrPaMMHOIO | YPOBEHb
Marepuana, 0OHapyKUBLIEMY
poOeIIbl B 3HAHUSIX OCHOBHOTO
y4eOHO-IPOrpaMMHOI0 MaTepuaia,
JOMYCKAEeT MPUHIUITNATbHbBIC
OIITMOKH B BBIMIOJIHEHUH
MPEYCMOTPEHHBIX TPOTPAMMON
3amaHui. He MoXeT OTBETUTh Ha
JIOTIOJIHUTEJIBHBIE BOITPOCHI,
MPEAJI0KEHHBIE TTPENOAABATEIIEM.

Texkyuyuit KOHmpob 3TO OJHA U3 COCTABJIAIOIINX OLIEHKH KauyecTBa
OCBOEHUS 00pa30BaTeIbHBIX MPOTPaMM, HaIIPABJICHHBIM Ha IPOBEPKY 3HAHUIA,
YMEHHH U HaBBIKOB 00yJaromuxcs. Tekyuil KOHTPOJIb OCYIIECTBISETCS O X0y
oOy4eHus U 1aeT BO3MOKHOCTb ONPEEIUTh CTeNEeHb C(HOPMUPOBAHHOCTH 3HAHUM,
YMEHHM, HaBbIKOB, a TAKXKE€ MX TNIyOUHY U MPOYHOCTb.

Llenp TeKyIIero KOHTPOJIS:



oOecrniedueHre onepaTUBHON 0OpaTHOM CBSI3U U ONpeAesieHue (PaKTUIECKOro
YPOBHSI 3HAaHUM, YMEHHUI U HaBBIKOB 00YyUaIOIIUXCS MO AUcHUILInHE «Pemenue
3aJlay JJisl ypaBHEHUSI MEXOTPACIEBOTO OallaHca» B Mpoliecce 00yUYeHusI.

3a/1auu TEKyIIero KOHTPOJIS:

- MIOBBIIICHUE KaYeCTBA U MPOYHOCTH 3HAHUM CTYICHTOB;

- IpuoOpEeTEHNE U Pa3BUTHE HABBIKOB CAMOCTOSITEIbHON PabOTHI;

- MIOBBIIICHUE aKaJEMUYECKON aKTUBHOCTHU CTY/ICHTOB;

- oOecTieueHrne ONEPATUBHOTO YIIPABICHUS yIeOHOH AESITEIHHOCTHIO B
TEYEHUE CEMECTPA.

Texkymui KOHTPOJIb MPOBOAUTCS B TEUEHHUE CEMECTPA IO UTOTAM
BBITIOJTHEHHSI KOHTPOJIBHOU PabOThI, y4acTUS B JMPAKTHUECKUX 3aHATUSIX, YIACTHUS
B OIIPOCAXx, MOArOTOBKE JTOKIAA0B U T.J. TeKyIlnuii KOHTPOJIb yCIIEBAEMOCTH
CTYJIEHTOB SIBJIIETCA IMOCTOSIHHBIM, OCYILIECTBIISIETCS B TEUEHHUE CEMECTPA, B XOJE
MOBCEHEBHOM yueOHOM paboThl (POPMBI U BUJIBI TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH CTYACHTOB ONPEACIIAIOTCS yUeOHbIMU TUTAHAMU).

I[To xypcy «Pemienue 3a1a4 Uit ypaBHEHUS MEXKOTPACIIEBOTO OaaHca
IUTAHUPYIOTCS CIEAYIOIIME BUIBI TEKYIIETO KOHTPOJIA: YCTHBIN OIpOC,
KOHTpOJIbHAsA paboTa, JOKJIa bl 00y4arOIUMUCS Ha IPAKTUYECKUX 3aHATHIX.

B xoze koHTposibHOM paboThl oO0yuatomemycs Bbigaetcss KUM ¢
TEOPETUYECKUMH U MPAKTUYECKUMU 33JTaHUAMHU U 331a€TCSI OTPAHUYEHHUE 110
BpeMeHHU 90 MUHYT.

Ecnu tekymas arrectanus NpoBOJUTCA B TUCTAHIMOHHOM (popMare, TO
0Oy4JaronIuiics J0HKEH UMETh KOMIIBIOTEP U JOCTYI B CUCTEMY «DJIEKTPOHHBIM
yHuBepcuteT. Eciu y oOy4aronierocsi OTCyTCTByeT HE00X01UMOe 000pyI0BaHUE
WM IOCTYTI B CUCTEMY, TO OH 00s13aH COOOIIUTH MPENOAABATENO 00 ITOM 3a 2
pabouux JHS.

[Ipu opranu3zanuy TEKyIEro KOHTPOJI YpOBEHb OCBOEHUS YUEOHOM
JUCLMIUIMHBL U CTENIEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUH MOTYT OBITh
OIpe/IeNIeHbl KaK CPeHEE M0 pe3ysibTaTaM KOHTPOJIbHOM pabOThl, YCTHBIX OTBETOB
u 1okaanoB. KoHTposnbpHas paboTa olleHUBAaeTCA MO MATUOAIIBHOM cucTeMe.
Orenka B 6ayu1ax coxpaHsercs AJis AaJIbHEHIIero yuera npu (popMupoBaHUH
OLICHKM B KOHLIE CEMECTpA.

Ilpomesicymounas ammecmayusa 310 ONPEIEICHUE U OLIEHKA YPOBHS
3HAHMM CTyZEHTa 3a ONpeeeHHbINA neprol o0yueHus. Kpome oneHku ypoBHs
3HAHMI MpoIeAypa aTTeCTAlMK MPENOoIaraeT Ha OCHOBE aHajn3a TeKylen
YCIEBAEMOCTHU U OTHOIIEHUS K yueOHOM paboTe OLEHKY psia JIMYHBIX KaueCTB
00ydJaroierocs.

[IpomexxyTouHas arTectauus 1o AUCHUILIMHE «Pemenue 3anay ans
YpaBHEHHUS MEXOTpaciieBOro 6anaHcay MpoBOAUTCS B (hopMe 3ayeTa.

IIpomexxyTouHast arTecTanusi, Kak paBujio, OCYIIECTBISETCS B KOHIIE
cemectpa. Pe3ynpTaThl TeKyIel aTTecTaluy 00y4daroerocs: y4uThIBatOTCs PU
IIPOBEICHUH NTPOMEXKYTOUHOM arrectauuu. [Ipu Hecoracuu cryieHTa ¢
pe3ynbTaTaMH TEKYIIEH aTTeCTalllid EMY JAa€TCsl BO3MOKHOCTh TPOUTH
IPOMEXYTOUHYIO aTTECTALUIO HA OOIINX OCHOBAHUSIX.



OueHka 3HAaHMI, YMEHMH W HaBBIKOB, XapaKTEpU3YIOIas ATarbl
dbopMUpOBaHUS KOMIIETCHIIUN B paMKax M3y4YeHHUS JUCIHUIUITMHBI OCYIIECTBIISCTCS
B XOJI€ TEKYIIEHU U IMTPOMEKYTOUYHOU aTTECTALUN.

Tekymass arrectanusi MPOBOJUTCS B COOTBETCTBUM C llonoxkeHuem o
TEKyIIeW arTecTaluu OOydJarolIuxcs IO IporpaMmaM BBICIIETO OOpa3oBaHUs
BOpOHEXCKOr0 rocyJapCTBEHHOTO YHHBEPCHUTETA. Tekymass arrecranus
MPOBOAMUTCS B (pOpME YCTHOTO ONpOca, BBHITTOTHEHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3aJIaHUH.

[IpomexxyTouHast aTTecTauus MPOBOJAUTCA B COOTBETCTBUU C [lonmoxeHnnem o
MPOMEKYTOUYHOM  arTecTanui  OOYyYaromuXxcsi IO MpPOrpaMMaM  BBICHIETO
oOpa3oBaHMUs.

KoHTpONbHO-U3MEpUTENBHBIE MaTepUaibl MNPOMEKYTOUHOM  aTTECTaAlUU
BKJIIOYAIOT B €€0sl TEOPETUUYECKHE BOMPOCHI, MO3BOJISIONIME OIEHUTH YPOBEHBb
MOJIYYCHHBIX 3HAHUM W MPAKTUYECKUE 3aJaHUs, MO3BOJAIONICE OLECHUTh CTEIICHb
c(hOpMHUPOBAHHOCTH YMEHUW W/WUJIM HABBIKOB MCCIICJIOBAHUS PCIICHHMM 3am1ay s
YpaBHEHHS MEKOTPACIEBOTO OajaHca.

IIpu oleHMBAaHMU MCIOIB3YIOTCS Ka4eCTBEHHbIC IIKaJIbl OLICHOK. Kputepuu
OLICHUBAHUS TIPUBEJICHBI BBIIIIE.



