MWHUCTEPCTBO HAYKU U BbICLLUEIO OBPA3OBAHUA PD
®ENEPAITBHOE NOCYAAPCTBEHHOE BHOPKETHOE OBPA3OBATEJIbHOE YYPEXXOEHUE

BbICLLEMO OEPA3OBAHUA

«BOPOHEXXCKWMN TOCYOAPCTBEHHbLIN YHUBEPCUTET»
(®reOY BO «Bl'Y»)

YTBEP>XOAKO
3aBeaytowmm kacdeapon
MaTeMaTMYeCKOro aHanmaa
C.A. Wabpos

—  17.04.2024 .

PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.0.13 /Ilud¢epeHuuabHble yPABHCHHS, Hepa3pelI¢éHHbIe OTHOCUTEIbHO

NPOU3BOJIHOH
Kod u HaumeHosaHue ducyuniuHbl 8 coomeemcmaeuu ¢ Y4ebHbIM rniaHoMm

1. HIndp v HauMeHOBaHNE HANIPABJIEHHS MOATOTOBKH/CIIENIUAIBbHOCTH:
02.04.01 MaTemaTuKa 1 KOMMbIOTEPHbLIE HAYKW

2. Mpocdhunb nogroToBku/cneumanusaumua: MatemaTvyeckme MeToabl Y KOMMbIOTEPHbIE
TEXHOJI0IMN B ECTECTBO3HAHNN, SKOHOMUKE U yNnpaBJieHNn
MaTtemaTtuyeckoe u KOMMNbKTEPHOE MOoderimpoBaHne

3. KBanudwmkauma (cteneHb) BbINYCKHUKA: MarncTp
4. dopma obpa3oBaHuA:  O4Has

5. Kachepnpa, oTBeyarLasn 3a peanmsaumio AUCLUUNIUHBLL:  Kadeapa
MaTeMaTU4YeCcKoro aHanuaa

6. CoctaBuTENM NpOrpaMmmbl:
3yooBa Cetiana IlerpoBHa, 1okTOp (PU3.-MaT. HAYK, TOLIEHT

7. PekomeHaoBaHa: HayyHo-meToandeckum CoBeTOM MatemaTnydeckoro goakynsteta
npotokon ot 28.03.2024 Ne0500-03

8. YuyeOHbIn roa: 2025/ 2026 Cemectp: 3



9. Llenu 1 3apauv y4e6HON ANCLUMUNIIUHDI:

Lenu uzyuenus oucyuniunwl:

OBnazeHne KOHKPETHBIMU MaTEMaTHYECKUMU 3HAHUSIMU, KITACCUYECKUMU U
COBPEMEHHBIMU METOJIaMHU MCCIIEIOBAHUS, HEOOXOJUMBIMU AJI1 TPUMEHEHHUS B
MPaKTUYECKON U HAYYHOU €ATEIbHOCTH, ISl U3YUEHUS] CMEXHBIX JUCLUIUIAH, IS
IPOJOJKEHNS 00pa30BaHUS;

- HHTEJUIEKTYyaJIbHOE PAa3BUTHE CTYACHTOB, COBEPIICHCTBOBAHUE MATEMATUUECKOTO
oOpazoBanus. O6eceunTh IPOYHOE U CO3HATEIHHOE OBIIAJICHUE CTYICHTAMHU
CUCTEMOM MaTeMAaTUYECKUX 3HAHMM; - Pa3BUTh YMEHUS IPUMEHATh UX NIPU PELICHUN
3aJ1a4 €CTECTBO3HAHUs, C(POPMHUPOBATh YCTOWUUBBIM HHTEPEC K IPEAMETY;

- BBISIBUTD U Pa3BUTh MATEMAaTUYECKUE CIIOCOOHOCTH, COPUEHTHPOBATH HA
npodeccuro.
3aoauu oucyuniunol:

OObecneynTh NPOYHOE U CO3HATENLHOE OBJIAJICHUE CTYACHTAMU CUCTEMOMN
MaTeMaTHUYECKUX 3HAHU;

- Pa3BUTh YMEHMS NPUMEHSTh UX MIPU PELLIEHUH 3a/1a4 €CTECTBO3HAHUA,
c(OpMHPOBATH YCTOWYMBBIA HHTEPEC K PEIMETY;

- BBIIBUTH M Pa3BUTh MaTEMAaTUYECKHE CIIOCOOHOCTH, COPUEHTUPOBATh Ha
npodeccuro.

10. MecTo yyeOHoO# nucuumInHbl B cTpykrype OOII:

VYyeOnas qucuuminuHa {uddepennmanbubie ypaBHEHUS Hepa3pelleHHbIE
OTHOCHTEJIFHO MPOU3BOAHON OTHOCHUTCS K 00s13aTenbHOM yacTu bioka 1.
Hucuunnuna «uddepennmanbubie ypaBHEHUs, HEPA3pELIEHHbIE OTHOCUTEIBHO

IPOU3BOJHON» SIBISETCS CHELUUAIbHBIM KypCOM MaTE€MaTUYECKOIO IHUKJIA
muciuiuine - defepanbHOrO  TOCYJAapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa
BbICIIET0 mpodeccuoHanbHoro obpaszoBanus (OI'OC BO) mo HampaBieHUIO
02.03.01 «MaTemaTuka U KOMIIbIOTEPHBIE HAYKW» (MarucTpaTypa).

JlucuurimHa «Auddepennmanbubie YpaBHEHHS, HEpa3pEIIEHHBIC
OTHOCUTEJIBHO MPOU3BOAHOW» Oa3upyeTcsd Ha 3HAHMSIX, MOJYYEHHBIX B paMKax
OakanaBpuata no HanpasyeHuto 02.03.01 «MareMaTrka 1 KOMITbIOTEPHBIE HAYKN
Y COOTBETCTBYIOIIMX MAaTEMAaTHUYECKUX JTUCUUILIIMH OaKajaBpuaTa, MCIOJIb3YIOIHNX
COOTBETCTBYIOIIUE METOBI.

[IpuoOpereHHbie B pe3yapTaTe OOy4Y€HUs 3HAHUS, YMEHHUS U HABBIKH
UCIIOJIB3YIOTCSL NPU PELIEHWH 337a4, BO3HUKAKOLUIMX B HCCIEAOBATEIbCKON U
IIPaKTUYECKOMN JESITEILHOCTH.

JUIss  yCHEIIHOrO0 OCBOEHHS JAMCLMIUIMHBI CTYACHTBl JIOJDKHBI  BIIAJETh
OCHOBHBIMU MOHATHSIMH TEOPUU MATEMaTHUECKOTO aHaln3a, Au(depeHInaIbHbIX
ypaBHEHUH, QYHKIIMOHAIBHOTO aHAIN3A.

11. MnaHupyemble pe3ynbTaTtbl O00y4YeHMA no gucuunnuHe/moaynko (3HaHUA,
YMEHUsl, HaBblKU), COOTHECEHHble C MNIaHUPYeMbIMU pe3yfibTaTaMu OCBOEHMUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNETEHUUAMU BbINYCKHUKOB)



Kona HassaHue Koabl NuankaTtopsl lMnaHnpyemble
KOMMeTeHumn peaynbTatbl 06y4YeHus
OrlK-1| CnocobeH HaxoanTb, OlK- | O6bnapaet 3HaTb: PyHAAMeHTasbHbIe
¢opmMynnposaTb 1 1.1 yHAaMEHTaNnbHbIMU NONOXeHNs B (OPMyNNpPOBKE
pelaTb aKTyasnbHble U 3HAHNAMM 1 NPAKTUYECKAM | 11 neyienmm akTyanbHbIX 1
3HauYnMble rulpo6neMb| OMbITOM B (DOPMY/IMPOBKE M SHAYMMBIX NIPOGIIEM
NPUKIaaHON U peLleHNN aKTyanbHbIX U .
KOMMbIOTEPHOM 3HauMMbIX Npobnem fpyknaaHon V'V
MaTeMaTvKM MPUKIAAHON 1 KOMMbIOTEPHOW MaTEMATUKK
KOMMbIOTEPHONM MaTeMaTUKK
YMeTb: Ucrnonb3oBaThb
OrK- YMeeT 1ncnosb3oBaTtb dJYHLI,aMeHTaJ'IbeIe B
1.2 (byHAaMeHTanbHble 3HAHUS | npodbeccuoHansHO
B NpodeccroHanbHOn [EeSTENbHOCTY
AEATENbHOCTU
Bnapetb HaBblkamu:
OMK. | VIMEET HaBbiki pewenns ESiinr:xaﬁTé%iz:blx "
13 | @KTYA/IbHbIX M 3HAUUMbIX P
: Npo6sieM NPUKNAAHON 1 NpuvKnanHou u
KOMMbIOTEPHOI MaTeMaTuky | KOMMBIOTEPHOW MaTeMaTuky,
CrocoBeH Co31aBaTh v CO3aHnNa N UCCNeaoBaHns
CCNEaoBaTb HOBbIE HOBbIX MaTeMaT14eckmx
MaTeMaTuyeckue Mogenu B | “ORENIEN B ECTECTBEHHDIX
eCTeCTBEHHbIX HayKax, Haykax
COBEPLUEHCTBOBATH U
pa3pabaTbiBaTb KOHLENUUK,
TEOpUU U METOAbI
Bnapeet HaBblkamMu 3HaTb: MeToAbl CO3AaHUS U
ONK-2| cnoco6en coznasath u OnK-2.1
CO3AaHNS U UCCNEAOBaHNS | UCCNEAOBAHNS HOBbIX
nccneaoBaTb HOBbIE HOBbIX MaTEMaTUYECKMX MaTEMaTUYECKNX MOAENEN B
MaTeMaTuyecKne Moaenm Moaenel B eCTeCTBEHHbIX €CTeCTBEHHbIX HayKax
B €CTECTBEHHbIX HayKax, HayKkax
COBEPLUEHCTBOBATL U
paspabarbiBath OF1K-2.2) Ymeet ncrionb3osath YMeTb: 1CrNonb30BaTh
KoHUenuun, Teopun n MaTemMaTU4ecKne MOAENM B | MatemMaTUyeckue Moaenm B
MEeToAbI npogeccroHanbHON MPOhECCHOHANBHO
AEATENbHOCTU [esTeNbHOCTM

OlK-2.3

MIMeeT NpaKkTUYeCKMin onbIT
CO3[aHusl U UccneaoBaHms
NoAO06HbIX MaTEMATUYECKNX
MoZenen n paspaboTku
TEopuUi U METOAO0B ANA UX
onMcaHus

Bnagetb: npakTuyeckmum
OMbITOM CO3JaHUS U
nccneaoBaHMs NoAo6HbIX
MaTEeMaTUYECKNX MOoAenen u
pa3paboTku Teopuii u
METOAOB A/ UX ONUCaHus




12. O6bem gMcuMnNNnHbI B 3a4eTHbIX eaAuHuuax/yac.(e coomeemcmeuu ¢ y4ebHbIM
rnnaHom) —4/144.
dopma NpoMeXyTOHYHOM aTTecTauuMm 3a4eT C OLIEHKOM

13. Bugbl y4ye6HOM paboThbl

TpynoeMKOCTb
[lo ceMecTpam
Bup yuye6HOM paGoThI Bcero
Ne cemectpa Ne cemectpa
3
KoHTakTHas paborta 44 44
JIEKIIUU 22 22
B TOM IpaKTHU4YeCKue 22 22
qyHUcIe: JlabopaTopHbIe
KypcoBas paboTa
CamocTosiTesibHas paboTa 100 100
[IpoMexyTO4YHad aTTecTalud: 3a4eT C
OLIEHKOM
UToro: 144 144

13.1. CopepxaHue AUCLMNINUHBI

n/n Peannsauusa pasgena
HavnmeHoBaHue CogepxaHue pasgena | AucuMnnuHbLI ¢
pasaena gucumninHbl ancunniunHbl NMOMOLLbIO OHJTaUH-
Kypca, QYMK*
1. Jlekunn

1.1 | Iuddepennmansabie Pemenne 3amaun Ko https://edu.vsu.ru -
ypaBHEHHUS B JUISL TMHEMHBIX /_Cff(;%el/\”ew'php?'d
06aHaXxOBOM CTallMOHAPHBIX -

MIPOCTPAHCTBE, OJIHOPOJHBIX U

pa3pelEHHbIe HEOJTHOPOJHBIX

OTHOCHTEIIBHO b depeHIMaTbHBIX

MIPOU3BOIHOMN ypaBHeHui. @opMyiia
Komm.

1.2 | HeoOpatumsbie Slapo omeparopa, o0pas, | https://edu.vsu.ru
OIIEPaTOPHI. nepeKTHOE MPOCTPAHCTRO, /_cg;(;gel/wew.php?ld
Omneparopsl, umeromue | koodpas, pasjoxeHue |
YHCIIO HOJb MIPOCTPAHCTBA Ha
HOpMaJIbHBIM MOJANPOCTPAHCTBA,

COOCTBEHHBIM YHCIIOM | IIPOEKTOPHI.
IToyoOpatHBlii onieparop.
1.3 | Pemrenue muHEHHOTO DKBHUBAJICHTHOCTh https://edu.vsu.ru

ypaBHEHUS B
0aHaxoOBOM
MIPOCTPAHCTBE C
onepaTopoM Mpu
HEU3BECTHOM,
MMETOIINM YHCIIO HOJIb
HOPMaJIbHBIM

JIMHEWHOIO YypaBHEHUS C
ONEepaTopoM, HMEHOUIUM
YHUCJIO HOJIb HOPMAJIbHBIM
COOCTBEHHBIM YHCIIOM,
CUCTEME YypaBHEHUHN B
MOATPOCTPAHCTBAX.

[/course/view.php?id
=11001



https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/

COOCTBEHHBIM YHCIIOM.

1.4 | PerynsipHoCTb Venosust  obparumoctn | https://edu.vsu.ru -
OIIEPAaTOPHOTO Iy4Ka nydka. DKBHBAJICHTHOCTb /_Cflu(r)séel/wew.php?ld
obpaTumMocTu -
OIIepaToOPHOTO y4YKa
TOJTHOTE ’KOpIaHOBA
Habopa 3JIEMEHTOB
Ciyuait OJIHOMEPHOTO
si7Ipa oreparopa.

1.5 | CaoiicTBa Pacmierienue https://edu.vsu.ru
PEryJIApU30BaHHOTO JIECKPHIITOPHOTO /_Cflué%ellwew.php?ld
orieparopa ypaBHEHHsI Ha YpaBHCHUS

B MOMPOCTPAHCTBAX.
Pacmennenue HayanbHOroO
YCJIOBHSI. Pemenue
QG depeHIaTbHBIX
ypaBHEHUU B
HOJIIPOCTPAHCTBAX

1.6 | UccienoBanue YcnoBus cyiiecTBoBanust | https://edu.vsu.ru
Pa3pelIuMOCTH 3aJa4 | U €IMHCTBEHHOCTH /_ci)f(;%el/wew.php?ld
Komm. TTocTpoenne petrenns 3amaun  Komm. |
peueHus. Pemenue 3anaun Komwm B

PEryIsipHOM u
HEPETYJIIPHOM CITy4ae.
2. [lpakTHyeckue 3aHSATHS
2.1 [MonyueHue [Mpumenenue https://edu.vsu.ru
peleHuii 3a1a49n dopmynsl Ko s /_ci)lu(r)%el/wew.php?ld
Komm s peLICHU TUHEHHBIX |
JIMHEWHBIX CTAIlMOHAPHBIX
CTalMOHAPHBIX OZHOPOJIHBIX U
OJIHOPO/THBIX U HEOJHOPOTHBIX
HEOJHOPOJIHBIX g depeHInaTbHbIX
T depeHIMaIbHbIX | ypaBHEHHUH
YpaBHEHUM.
Popmyna Komn.

2.2 [MocTpoenue [MocTpoenue https://edu.vsu.ru
MOJNPOCTPAHCTB M | TIOANPOCTPAHCTB U /_ci)lu(r)gilwew.php?ld
IPOEKTOPOB HAa HUX | TIPOEKTOPOB HAa HHUX
IS OTIEPaTOPOB, ISt OIepaTopoB,

MMEFOIINX YHCIIO JEACTBYIONINX B

HOJITh KOHCYHOMEPHBIX

HOPMAJILHBIM [POCTPAHCTBAX.

COOCTBEHHBIM [Moctpoenue

YHUCIIOM M0JIyOOpaTHOTO
oreparopa.

2.3 Pacmeruienue Haxoxnenne https://edu.vsu.ru
JIECKPUIITOPHOTO HauyaIbHBIX yciosuii | /COUrse/view.php?id

ypaBHEHHUS Ha
YpaBHEHUS B
MOJITPOCTPAHCTBAX.
Pemenue
nudepeHIaTbHBIX

B MOJIIPOCTPAHCTBAX
Pewenne

g depeHInaIbHbIX
ypaBHEHUH B
MOANPOCTPAHCTBAX.

=11001



https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/
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https://edu.vsu.ru/
https://edu.vsu.ru/

ypaBHEHUH B
TONPOCTPAHCTBAX

2.4 CsoiicTBa [Toctpoenue https:/edu.vsu.ru
27IEMEHTOB 3JIEMEHTOB [course/view.php?id
KOPIAHOBBIX ’KOPJAHOBBIX =11001
HETI0YCK I[EMO0YCK

2.5 PerynsapHocTs [IpoBepka https://edu.vsu.ru -
ONepaToOPHOTo PerynspHOCTH /_ci)f(r)%el/wew.php?ld
nydka OIEPaTOPHOTrO My4Ka

TSt KOHKPETHBIX
OIEPaTOPOB.

2.6 HccnenoBanue Perienune 3ajmaqn | https://edu.vsu.ru -
pa3penmmMocTu Komu B /_Cflu(;%ellwew.php?ld
3agaun Komm. perynsipHoM u|
[TocTpoenwue HEepEryJsIPHOM
peIICHHS. ciy4ae TSt

KOHKPETHBIX
YpaBHEHUMU.

13.2. Tembl (pasgenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Ne
n/n

HanmeHoBaHue TeMmbl

Buabl 3aHATUIM (4acoB)

(pasgena) gucumnnuHbl

Jlek-
ummn

MpakTnyeckne

Jlabopa-
TOPHbIE

CamocTosiTenbHas
paboTta

Bcero

Jubdepennmranbapie
ypaBHEHUS B 0aHaXOBOM
MIPOCTPAHCTBE,
pa3pelIEHHbIE
OTHOCHUTEIIBHO
MPOU3BOAHOMN

20

26

OmnepaTopbl, UMEIOIINE
ynciio 0 HopMalnbHBIM
COOCTBEHHBIM YHUCIIOM

20

28

Pewrenne nunenHoro
ypaBHEHHUS B 0aHaXOBOM
IIPOCTPAHCTBE C
HeoOpaTUMBIM OIlepaTopoM
IIPU HEU3BECTHOU

14

22

PerynsapuocTs
OIIEPATOPHOIO IMyYKa

14

18

CsolicTBa
peryasipu30BaHHOTO
oreparopa

14

22

Hccnenosanue
pa3penIuMOoCTH 3aa9H
Komm. IToctpoenue
pereHusl.

18

28

NToro:

22

22

100

144



https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/

14. MeToan4yeckue ykasaHus ansa obyyarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI:

B mnpouecce npemnojjaBaHus JUCHUIIMHBI MCIOJb3YIOTCS TaKWe BUAbI y4eOHOU
paboThl, KakK JIEKLUH, [paKTUYeCKHe 3aHATHS, a TaKXKe pas3jiMdHble BHU/bI
CaMOCTOAATEJIbHOW paboThl oby4aroluxcsd. Ha sieknuax pacckasblBaeTcsl TeopeTHYeCcKUU
MaTepuas, Ha NpPaKTUYECKUX 3aHATHUAX pellalnTcsd 3a/adyd 1[0 TEeOpeTUYECKOMY
MaTepuaJsy, IpOYMTaHHOMY Ha JIEKLUSX.

[Ipu wu3syuyenun Kkypca «/ludpdepeHunasbHble YypaBHEHUs, Hepa3pelLleHHble
OTHOCUTEJIbHO TPOU3BOJAHON» 0Oy4yalwIlUMcS cjeJlyeT BHHMaTeJbHO CJAyllaTb U
KOHCIIEKTUPOBAaTb MaTepuas, H3JaraeMbld Ha ayAUTOPHBIX 3aHATUAX. /[aa ero
NOHUMaHMUS U KayeCTBEHHOI0 YCBOEHUS pPeKOMeHAyeTCs caenyromas
1ocJie;0BaTeJIbHOCTb AeHACTBUH.

1. Ilocne kaXAOW JIEKLIMU CTYyJLEeHTaM peKOMeHJyeTc NoJpoOHO pa3obpaTh
NPOYUTAHHBIM TEOPETUUECKHUU MaTepuali, BbIYyYUThb BCe omnpejieseHuss U GopMyJIUPOBKU
TeopeM, pa3obpaTb NpUMeEpHI, pelleHHble Ha Jekuuu. llepen ciexpywomend JeKnuu
006513aTeJIbHO NOBTOPUTH MaTepUaJl NMpeJblAyLIen JeKLUH.

2. llepes mnpakTUYECKHMM 3aHATHEM 00s513aTEJbHO MOBTOPUTH JIEKIIMOHHBIN
MaTtepuas. [locse mpakTU4ecKOro 3aHATHSA elle pa3 pa3obpaTh pelleHHble Ha 3TOM
3aHSAATUU MPUMEPBHI, NOCJI€e Yero NPUCTYNUTh K BbINOJHEHHUIO JJOMalllHEro 3aJjaHus. Eciau
NpU pellleHWU MPUMEPOB, 3aJlaHHbIX Ha JJOM, BOSHUKHYT BOIPOCHI, 06513aTE/IbHO 33/1aTh Ha
c/eyolleM NPaKTUYeCKOM 3aHATHUU UJIK B IPUCYTCTBEHHbIN Yac NpenojgaBaTeio.

3. [Ipy noAroToBKe K MPAaKTUYECKUM 3aHATUSM OBTOPUThH OCHOBHbIE MOHATHUS MO
TeMaM, MU3y4YuTb MpuMepbl. Pemad 3ajayu, npeJBapUTENbHO MOHATb, KaKOU
TeopeTUYeCKUN MaTepraJsl Hy>KHO MCII0JIb30BaTh. HAMEeTUTB MJiaH pellleHus, NONpPo60oBaTh
Ha ero OCHOBE PellUTb NPaKTUYECKHE 33/]auH.

3. Bei6paThb BpeMs AJis1 pabOThI C IMTEPATyPOU M0 AUCLUIIJIMHE B OUOJIUOTEKE.

OcBoeHMe [OUCUUIJIMHBI NpeAloJaraeT He TOJIbKO 00s3aTeJibHOE IMocCelleHue
00y4yaroUUMCsl ayAUTOPHBIX 3aHATUN (1€KMW U NpPaKTUYECKHUX 3aHATHUN) U aKTUBHYIO
paboTy Ha HUX, HO U CAMOCTOSITEJIbHYIO YUEOHYIO AeATENbHOCTb B CEMECTPAX, HA KOTOPYIO
orBoauTCa 100 yacos.

CamocroaTesnbHass y4yebHas  JAeATENbHOCTb CTYJEHTOB MO  JAUCLUIJIMHE
«luddepeHpasibHble ypaBHEHHUs, Hepa3pellleHHble OTHOCUTEJbHO MPOU3BOJHON»
npejnoJjiaraeT U3ydyeHUe PeKOMeHJlyeMOU MpenoJaBaTeseM JIUTepaTypbl MO BOMPOCAM
JIEKIJUOHHBIX U NPAKTHUYECKUX 3aHATUM (IPUBEJIEHDI BhIlIE), CAMOCTOATENbHOE OCBOEHUE
NOHATUHHOTO amnmapata U MNOArOTOBKY K TeKyIMM aTTecTalusaM (KOJUIOKBUYMaM M
BBINIOJIHEHWIO MPAKTUYECKUX 3aJaHUU) (IpUMePHI CM. HUXKe).

Bonpock!l JIeKIUOHHBIX M NPaKTUYECKUX 3aHATHUM O0OCYXKJAlTCS Ha 3aHATHUAX B
BHJIE YCTHOTO ONpoca - HWHAUBUJYaJbHOTO U ¢poHTaibHOro. [Ipy NOArOTOBKE K
JIEKIUOHHBIM U MPAKTUYECKUM 3aHATHAM, 00y4aloLUMCsl Ba2KHO IOMHHUTD, YTO UX 33/ja4a,
OTBeyass Ha OCHOBHbIe BOINPOChl IJIaHA 3aHATUS W JONOJIHUTEJbHbIE BOIMPOCHI
npeno/iaBaTeJisi, I0Ka3aTb CBOU 3HAHUS U KPYTr030p, YMEHUE JIOTUUECKH TOCTPOUTD OTBET,
BJaJIeHUe MaTeMaTH4YeCKUM amnnapaToM M HHble KOMMYHUKAaTHBHbIe HAaBBbIKHU, YMEHUE
OTCTauBaThb CBOI NMPodeCcCHOHANbHYI0 MO3UIMI0. B X0/le yCTHOTO ONpoca BbISBISIOTCS
JleTali, KOTOopble MO KaKUM-TO NPUYMHAM OKa3aJMChb HEJOCTAaTOYHO OCMBICJEHHBIMHU
CTyJleHTaMH B XoJile y4eOHbIX 3aHATHU. TeM caMbIM ONpPOC BBLIMOJHSET BaXKHEUIIHe
00yyamwllyo, pa3BUBAIOILIYI0 U KOPPEKTUPYHOLIYI (GYHKIUH, MO3BOJSET CTyJeHTaM
y4ecTb HeJJopabOTKU U U36eaThb UX IIPU MOATOTOBKE K IPOMEXYTOYHbIM aTTECTALUSM.

Bce BbINoOJIHSEMble CTYJeHTAaMU CaMOCTOSITE/JbHO 3aJiaHusl  (BbINOJIHEHUE
KOHTPOJIbHOM paboThl M NPAKTUYECKUX 33aJlaHUM) MOAJexaT MOocjaeAyloliell NpoBepke
npenojiaBaTtesieM. Pe3ysibTaThl TEKyIIMX aTTeCTalldil YYUTHIBAIOTCA peno/JaBaTesieM Npu
NpOBeJEHUU NPOMEXYTOYHON aTTeCcTalUH (3a4eT C OLleHKOM ).



B ciyyae HE06X0JUMOCTH NIepex0/ia Ha AUCTAHIIMOHHBIN PEXUM 06yYeHHs
UCII0JIb3YeTCs 3JIEKTPOHHBIN Kypc «/IuddepeHiuaibHble ypaBHEHUs1, Hepa3pelleHHbIe
oTHOocUTesbHO npousBoAHoN» (URL: https://edu.vsu.ru/course/view.php?id=11001) Ha
nopTaJie «JJIeKTPOHHbIA yHUBepCUTET BI'Y».

15. MNMepeyeHb OCHOBHOM U AONONHUTENILHOW NUTepaTypbl, PeCypCoOB UHTEPHET,
Heo6XxoAUMbLIX ANs OCBOEHUSI ANCLUUNIUHBLI (CIIUCOK flumepamypbl 0ghopMrissemcs 8
coomeemcmeuu ¢ mpebosaHusmu [OCT u ucnonb3yemcsi obuwias CK8O3Hasi
Hymepauyusi 05151 ecex 8UO08 UCMOYHUKOB8)

a) OCHOBHas nuTepaTtypa:

Ne

NcTouHMK
n/n

bynaes, Bukrop /IMutpueBny. Matematudeckuii ananus : : yaeonuk / B. JI. bynaes, M.
. SIxy6con ; B. 1. Bynaes, M. f. SIkyocon .— Mocksa : Jlans, 2012 .— 544 c. : un. ;
22 cMm. — JlonymieHo YueOHO-MeTOIMYEeCKUM 00bEeJUHEHHUEM 110 HAITPABICHHUSIM
MeIarormdeckoro oopasoBanuio MunucrepcTsa oOpa3oBanus 1 Hayku PO B kauecTBe

1 y4eOHUKa JJIs CTYIEHTOB BBICUIMX YUEOHBIX 3aBeJICHHUH, 00yJaromuxcs o HalpaBJIeHUIO
050200 — «Puzuko-maremMaTnyeckoe oopazoBanue». — [Ipeam. ykas.: c. 532-536 .—
Nwmen. ykas.: ¢. 537 .— bubmuorp.: c¢. 531 .— ISBN 978-5-8114-1186-3 .—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll id=3173

Maunbues, M. A. http://lib.kgeu.ru/cgi-
bin/irbis64r_72/cqiirbis_64.exe?Z211D=&I121DBN=BIB&P21DBN=BIB&S21STN=1&
S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S2
1P03=M=&S21COLORTERMS=0&S21STR=JIuneiinas anredpa [ D1eKTPOHHBIHA
pecypc] / . A. Manbues. — M. : Jlanb, 2010. - 384 c. - ISBN 978-5-8114-1011-8 : b. w.
- http://e.lanbook.com/books/element.php?pll cid=25&pll id=610

JIrocrepuuk, JI. A.KpaTkuii kypc ¢pyHkunoHansHoro aHanusa [Tekct] ;. — Mocksa:
Jlanp, 2009. — 272 c.. — Knaccuueckast yueOHas mureparypa mo maremaruke— ISBN
978-5-8114-0976-.http://e.lanbook.com/books/element.php?pll_cid=25&pl1l id=245

Hemunosuy, b. I1. http://biblioserver.usurt.ru/cgi-
bin/irbis64r_13/cqiirbis_64.exe?LNG=&7211D=&121DBN=LAN&P21DBN=LAN&S21
STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S?2
4 1P02=0&S21P03=M=&S21STR= /ludpdepennmansusie ypasuenus / b. I1. lemunoBuy,
B. I1. Moznenos. - Mockaa : Jlans, 2008. - 288 c. - (Kiaccuueckas yueGHast mureparypa
o marematuke). - ISBN 978-5-8114-0677-7 : b.

1.: http://e.lanbook.com/books/element.php?pll cid=25&pll_id=126

6) gononHUTENbHAA nNuTeparypa:

No

NcTouHMK
n/n

Jluneiinoble u HenuHeWHbIe ypaBHeHUsI CoOoneBckoro tuna / A.b. Anbimun u 1p. — M. :
5 ®dusmaraurt, 2007. — 735 c.

Juddepennnanbable ypaBHEHUS, HEpa3pelI€HHbIE OTHOCUTENBHO MPOU3BOIHOM :
yuebHO-MeToqrueckoe nmocodue st By30B / coct. C.I1. 3yboBa. — Boponex : ML
BI'Y, 2012.-25c.

3y6osa C.II. Pemenue ogHopoaHo# 3anaun Koy a1 ypaBHEHUs ¢ HETEPOBBIM
7 ornepatopoM mipu npousBoaHoi / C.I1. 3y6osa // Jokmaast PAH. — 2009. — T. 428, Ne 4.
— C. 444-446.



https://edu.vsu.ru/
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://lib.kgeu.ru/cgi-bin/irbis64r_72/cgiirbis_64.exe?Z21ID=&I21DBN=BIB&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%9C%D0%B0%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%20%D0%98.%20%D0%90.
http://lib.kgeu.ru/cgi-bin/irbis64r_72/cgiirbis_64.exe?Z21ID=&I21DBN=BIB&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21COLORTERMS=0&S21STR=
http://lib.kgeu.ru/cgi-bin/irbis64r_72/cgiirbis_64.exe?Z21ID=&I21DBN=BIB&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21COLORTERMS=0&S21STR=
http://lib.kgeu.ru/cgi-bin/irbis64r_72/cgiirbis_64.exe?Z21ID=&I21DBN=BIB&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21COLORTERMS=0&S21STR=
http://lib.kgeu.ru/cgi-bin/irbis64r_72/cgiirbis_64.exe?Z21ID=&I21DBN=BIB&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21COLORTERMS=0&S21STR=
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=610
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=245
http://biblioserver.usurt.ru/cgi-bin/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LAN&P21DBN=LAN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87,%20%D0%91.%20%D0%9F.
http://biblioserver.usurt.ru/cgi-bin/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LAN&P21DBN=LAN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://biblioserver.usurt.ru/cgi-bin/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LAN&P21DBN=LAN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://biblioserver.usurt.ru/cgi-bin/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LAN&P21DBN=LAN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://biblioserver.usurt.ru/cgi-bin/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LAN&P21DBN=LAN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=126

B) MHGOPMALMOHHbIE 3NIEKTPOHHO-06pa3oBaTesnbHble pecypchl (oduumanbHbie
pecypcbl MHTEPHET)™:

Ne n/n Pecypc

8 YpaBHeHUs, Hepa3peLlléHHble OTHOCUTENBHO NPOU3BOAHON
http://webmath.exponenta.ru/bsd/book/mater/mater NRP.htm

OnEeKTPOHHBIN kaTanor HayyHoin 6ubnmoTekn BopoHeKCKkoro rocyaapCTBEHHOMO yHMBEpPCUTETA.

o — (http // www.lib.vsu.ru/)

10 Google, Yandex, Rambler

16. lNepeyeHb Yy4yebOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOATENIbHOMU
paboTbl (y4yeGHO-meTOOMYECKME peKOoMeHAauuu, nocobus, 3adavHukM, MeToamuyeckue
YKa3aHUA Mo BbINOJIHEHUIO NMPAaKTUYECKUX (KOHTpOJ‘IbeIX), KypCOBbIX pa60T n ,El,p.)

Ne
/n NcTouHuk
JuddepeHnnanbHble ypaBHEHHUS, Hepa3pelIEHHbIE OTHOCUTEIBHO MIPOU3BOIHOM :
1 yaeOHO-MeTon4Yeckoe mocodue st By3oB / coct. C.I1. 3yboBa. — Boponex : UIIL]
BI'Y, 2012.-25c.

17. UHdpopmaLmMOHHbIEe TEXHONMOrMu, UCNonb3yeMble AnNA peanusaumm y4eOGHOU
OUCUMNIUHBLI, BKIOYas nporpamMmMHoe obecneyeHne U UHEPOPMaALMOHHO-
crpaBoOYHble CUCTEMBI (MPU HeOBXO0ANMMOCTH)

[lpy peanuzauuy AUCUMIUIMHBI HCHOOJB3YIOTCA CAeAyolde 06pa3oBaTesbHbIE
TEXHOJIOTUH: JIOTHYeCKOe IOCTpOE€HHE AJUCHHIIJINHBI, YCTAHOBJIEHHE MEXIIpeAMETHbIX
CBsi3el, 00603HaYeHHE TEeOPEeTHYEeCKOTO W MPAKTUYECKOr0 KOMIIOHEHTOB B Y4eGHOM
MaTepurasie, aKTyaIu3alys JUIHOTO U y4eOGHO-MPOoPEeCCHOHATBHOTO ONBITA 06YYaIINXCS,
BKJIIOUEHHE 3JIEMEHTOB JUCTAHIIMOHHBIX 06pa30BaTENbHbIX TEXHOJOTHUH.

B nmpakTuHYeckol YacTH Kypca HCIOJb3yeTCsd CTaHAApPTHOE COBPEMEHHOe
IporpaMMHoOe o6ecrneyeHre NepPCOHATbHOI0 KOMITBIOTEPA.

B yacTu ocBoeHHs MaTepuasia JIEKIHMOHHBIX M JIABOPATOPHBIX 3aHSTHH,
CaMOCTOSITEJIbHOW paboThl MO OTAEeJbHbIM paszesiaM AUCHUIUIMHBI, MPOX0XK/EeHUS
TEKYLeH U MPOMEeXYTOYHON aTTeCTAllMH MOXET MPUMEHSThCS 3JIEKTPOHHOE 00y4YyeHHe U
JUCTAHIUOHHbIe 00pa3oBaTe/IbHble TEXHOJIOTHHM, B YaCTHOCTH, 3JIEKTPOHHBIM Kypc
«uddepeHyaibHble ypaBHEHUS], Hepa3pelleHHble OTHOCUTEbHO pou3BogHoM» (URL:
https://edu.vsu.ru/course/view.php?id=11001)) Ha nopTraJe «IJIEKTPOHHbIN
yHuBepcuteT BI'Y».

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNIUHbI:

Y4yebHas ayauTopus, CieljuaJu3upoBaHHast MeOesb.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLen U NPOMEXYTOYHON
aTtrecTauum

MopsigoK  OLEHKM  OCBOeHMsi  obydalowmmucs  yyebHoro  maTtepuana
onpenensieTcs cogepXxaHvem crieQyrLwmux pa3aenos QUCUMNIVHI



http://www.lib.vsu.ru/%29
https://edu.vsu.ru/

HanmeHoBaHue

Ne NHankaTop(bl)
n/ pasfiena KomneTeHuunsA(n) | OOCTMXKEHMUS OueHouHble cpeacTBa
ANCLMNITNHBI
n (Moayns) KoMneTeHummn
Judbdepennmranbapie
ypaBHCHHUS B
0aHaXxOBOM OnK-1 82&:112' KWUM (koHTponbHas
1 | opoctpaHcTse, ' paborta),
. OrllK-1.3
pasperiéHHbIe
OTHOCHTEJIHHO
MPOU3BOAHOMN
HeoOpaTtumeie
OIEPaTOPHI.
Omnepatopsl, OrK-1.1
o | HMerolHE HKCIo OlK-1 OlK-1.2 KM él:)ggf:)ﬂbHaﬂ
HOJIb OrK-1.3 ’
HOPMAaJIbHBIM
COOCTBEHHBIM
YHCIIOM
Pemenue nuneitHoro
ypaBHEHHSI B
0aHaxoBOM
IIPOCTPAHCTBE C OriK-1.1
5 | omeparopom npu OrlK-1 OrK-1.2 KM [()}:)g(;erao)anaH
HEU3BECTHOM, OriK-1.3 ’
HUMEIOIIUM YHCIIO
HOJIb HOPMaJIbHBIM
COOCTBEHHBIM
YHCIIOM.
PerynspuocTs OrnkK-2.1 KM (KOHTpOMbHas
4 | OUepaTopHOro myuka OrliK-2 OrK-2.2 pabora),
OrK-2.3 KM (3aueT)
CaoiicTBa OrnkK-2.1 KM (KOHTpOMbHas
5 | PEry/pH30BaHHOrO OrK-2 OrK-2.2 pabora),
orepaTopa OriK-2.3 KM (3aver)
Uccnenosanue
pa3penIuMoCTH OMK-2 SHEE; KM (koHTponbHas
6 | 3amauu Komm. OI-IK-2-3 paboTta),
[Toctpoenwue ' KUM (3aueT)
pelIeHuUs.

M pomMeXxyTo4yHad aTtTecrtauma

doopMa KOHTPONA — 3a4eT C OLLEHKON

[lepeyeHb BONIPOCOB K
3ay4ery,

KWM (3a4er)

20 TunoBble OLEHO4YHbIe CpeaACcTBa U MeToauYeckue MaTepuansi, onpeaensiowue
npoueaypbl OLeHUBaHUA




20.1 TeKywWwuin KOHTPOISb YyCNeBaeMocCTu

Tekywasa atrecranyds NPOBOAUTCA B COOTBeTCTBUHM C [losiokeHueM 0 Tekylueu
aTTecTalluM oOydaloLMXcad MO NporpaMMaM BbiclIero o6pa3oBaHusi BopoHexckoro
rocygapCTBeHHOIro yHuBepCUTeTa.

Tekymasa arrectanus NpoBoAUTCA B GpopMe KOHTPOJIbHBIX paboT, cojep:KaHUe
KOTOPBIX [IpHUBEAEHO HUXKE.

KUM (koHTponbHas paboTa)
KAM Ne1

1. Beinenuts sapo onepaTopa R® > R3 , 34]1aBaEMOT0 MaTpHUIICH

N O N
=

0
1
1

2. Bizenutb kosiapo oreparopa R® — R, saaBaemoro marpuueii

3 -11
0 1 1
3 0 2

KM Ne2

1. TlocTpouTh MPOEKTOP HA SIIPO OMEpaTopa R® —R3, sagasaemoro MaTpuuen

1 01
0 2 2
1 01

2. TlocTtpouth pasmokeHHE TPOCTPAHCTBA RS ¢ MOMOIIBIO  OIlepaTopa,
3a71aBa€MOr0 MaTpUILIECH

2 1 3

0 2 2

1 0 1
Ha 00pa3 oreparopa u ero Kosiipo.

B xoze KOHTpoOJIbHOU paboThl obyvaruiemycs Bbiaetcs KUM c nmpakTuyeckum
nepeyHeM 33/laHMM U MpeAJaraeTcs peliuTb JaHHble 3aJaHus. B Xo/ie BbINOJIHEHUS
3a/laHU{ HeJib351 I0JIb30BAThCS CPEeJCTBAMU CBSI3U (BKJIIOYas ceTb MHTEpHET) U JII0O6bIMU
Ne4aTHbIMU MaTepralaMy, OrpaHUYeHUe 110 BpeMeHU — 90 aCTpOHOMUYEeCKHUX MUHYT.

[Ipy TekylleM KOHTpOJiE YPOBeHb OCBOEHUS Yy4eOHOW AUCUUILJIMHBI U CTeleHb
chOpPMHUPOBAHHOCTU KOMIIETEHLIUW ONIPEJe/IIIOTCS OLeHKAMH «3a4TEHO», KHE 3aYTEHO».



[ oueHUBaHHUs pPe3yJbTAaTOB KaXKJI0M KOHTPOJbHOW  PabOThl HCHOJIb3yeTCs
WKaAa: «<3a4TEeHO», «KHe 3aYTEHOY.

CooTHolIEHME TOKasaTeJiel, KPUTEpUEeB W I1IKaJbl OLEHUBAHUS pPe3yJbTaTOB
00y4eHHs NOKa3aHbl B CJIeAYIOIEeN TabaUIE:

YpoBeHb
p M kana

KpuTepuu oneHUBaHUA KOMIIETEHU A chOpMHUPOBAHHOCTHU
OLIEHOK

KOMIIeTeHI[MH1

[Ipy BBINOJTHEHUM KOHTPOJIbHOM paboTbl CTYJEHT JlocTaToO4YHbIN 3auTeHO
NpOZIeMOHCTPUPOBAJ B JOCTAaTOYHOW Mepe: 3HaHUE YPOBEHb
MMEIIUXCA PecypcoB JJis pelleHUs] NPUKIaJHbIX
MaTeMaTU4YeCKUX 3a/4ay, YMeHHe HCI0JIb30BaTh
CTaHJapTHble MaKeTbl NPOTPaMMHOI0 obGecrnedyeHUs
JUIsl  pelleHUs] TUIIOBbIX MaTeMaTUYecKUX 3ajady,
BJa/leHMe HaBblKaMM XpaHeHUs, IMOHMCKa, cbopa,
cUCTeMaTH3aluy, 006paboTKM W  HCNOJIb30BaHUA
MHPOpMaLUU.

[Ipy BBINOJIHEHUM KOHTPOJIbHOW PabOThI CTYIEHT He - He

IPO/IEMOHCTPHUPOBAJ B JJOCTATOYHOM Mepe: 3HAHHUE 3a4YTEHO
MMEIOLIMXCSl PecypcoB [Jis pelleHUus NPUKIIAZHbBIX
MaTeMaTHYeCKUX 33/a4, yMEHHEe HCI0Jb30BaTh
CTaHJapTHbIE MAaKeTbl MPOTPAaMMHOr0 oGecrneyeHHs
JUIsl  pelleHUs] TUIOBbIX MaTeMaTUYeCcKUX 3a/ad,
BJIaJleHHe HaBbIKaMH XpaHEHWs, TIOMCKa, c6opa,
cUCTeMaTH3alMy, O0O0pabOTKHM W HCHOJb30BaHUSA

MHPOpMaLUU.

20.2 ITpoMmerxyTOYHasA aTTecTanusa

[IpomMexxyToyHad arTecranus 3 ceMecTpe [0 AUCLMIJIMHE OCYLIEeCTBJISAETCH B
dopme cobecenoBanusa no KHMM(3ayeT) ¢ nmomolpl0 HUXKe NpPUBEJEHHBIX OL€HOYHBIX
CpeAcTB (mepedyeHb BOMPOCOB K 3ayeTy). B GuseT BKJIKOYAIOTCA OJWH TeOpeTHYeCKUH
BOIIPOC Y [IBa NPAKTHUYECKHUX.

ﬂepequb BOMPOCOB K 3a4eTy:

1. Pemenue 3agaumn Ko aiist TMHEWHBIX CTAIlMOHAPHBIX OJHOPOIHBIX
nudepeHnnanbHbIX ypaBHEHUH.

2. Pemenue 3agaun Kotm a1t TMHEHHBIX CTAIlMOHAPHBIX HEOJIHOPOIHBIX
muddepennmansubix ypapHenuit. opmyna Ko,

3. CBoiicTBa oneparopa, UMEIIIero yuciao 0 HopMaabHBIM COOCTBEHHBIM YUCIIOM.
4. PelieHre TMHEHHOTO YpaBHEHUsI B 0aHaXOBOM MPOCTPAHCTBE C HEOOPATUMBIM
OIIEpaTOPOM ITPU HEU3BECTHOM.



5. Pa3noxeHue npocTpaHCTBa Ha MOAMPOCTPAHCTBA € MOMOILBIO OIepaTopa,

uMeroIero ynucio 0 HopMaabHBIM COOCTBEHHBIM YHCIIOM.

6. DKBUBAJICHTHOCTD JIMHEHHOTO YpaBHEHHUSI C HEOOPATUMBIM OIEPATOPOM

CUCTEME YPAaBHEHUH B MOJAMPOCTPAHCTBAX.

7. Pemenue auddepeHuaibHbIX YPaBHEHUN B OAMPOCTPAHCTBAX.

8. PerynsipHoCTh OnepaTopHOro Mmyyka. Y coBusi 0OpaTUMOCTH ITydKa.

9.2KBHBaJIEHTHOCTh 0OPATUMOCTH ONEPATOPHOTO MyUKa MOJHOTE >KOP/IaHOBA

Habopa 3JIEMEHTOB.

10. YcnoBus cymiecTBoBaHus U €IMHCTBEHHOCTH peleHus 3anaun Kommn.
11. Pemenne 3amaun Komm B peryisspHOM ciydae.

12. Pemenue 3amaun Ko B HEperyssipHOM ciydae.

KHNM (3a4er)
KUM Ne1
1. YcnoBud cyuecTBOBaHUA M € JUHCTBEHHOCTHU pelleHud 3aaa4u Kowu.

2. HpI/I KaKHNX Ha49aJIbHBIX YCJIIOBHAX CYIICCTBYCT PCHICHUC 3aJa4 AJIA1 YPABHCHUA

dx
A—=BX(t),
” (t)
ecnu onepatopel A M B 3aaHbl MaTpuaMu
1 00 5 0 1
A=0 3 1|, B=l1 -1 4]?
0 31 0 2 O
3. IIpu kakux 3HAYEHUAX MapaMeTpa & PEelICHUE HayaIbHOU 3a/1aun
dx
A—=Bx(t
” (t)
CYILLECTBYET U €IMHCTBEHHO, €CIU onepaTopbl A U B 3aJjaHbl MaTpULIAMH
a 00 1 00
A=/0 0 1|, B=l1 0 4|?
a 01 0 20

KM Ne2

1. Pemenue 3agauu Kol B peryJiipHOM cJiy4ae.

2. Ilpu xakux 3HaYCHHUSX MapameTpa b perreHue HaYaabHON 3a1a49u



dx
A—=Bx(t
i~ (t)

CYILLECTBYET U €IMHCTBEHHO, €CIU onepaTopbl A M B 3aJaHbl MaTpULIAMH

b
0
1

>

|
o O
o - O

w

I

N

3. EI[I/IHCTBCHHO JIX pCUICHUC Ha4yaJIbHOU 3a1a491 OJI1 YPpaBHCHUA

dx
A—=Bx(t),
” (t)
eciu onepatopbl A U B 3aaHbl MaTpUllaMu
0 0 -1 1 0 1
A=11 0 1| B=
1 0 O 0 -1 4

[ns oueHnBaHWsi pe3ynbTaToB 00y4YeHNst Ha 3K3aMeHe UCMONb3YTCA creayowmne nokasaTenu:

3HAHUE OCHOBHBIX MOJIOKEHUN TEOPUU BO3MYILEHHUS ONEPATOPOB; TEOPUU
nuddepeHnanbHbIX ypaBHEHUH, HEPa3pEIIEHHBIX OTHOCUTENILHO CTapiiei
MIPOU3BOIHON, OCHOBHBIE TTIOCTAHOBKH 3a]1a4 JIJIsi YPaBHEHUH C HEOOPATUMBIMHU
ornepaTopamu;

YMEHHE MPUMEHITh METO/IbI TEOpUH U (HepeHIMATBHBIX YPaBHEHU,
CHEKTPaJIbHOW TEOPUH, KOPPEKTHO MOCTABUTD 3a/1ady AJisd JU(depeHInaTbHbIX
YPaBHEHMUI;

BJIaJICHUE HaBbIKAMHU MCCIIEAOBAaHM 33]]a4 ¢ HEOOpaTUMBIM OIEpaTOPOM IpH
IIPOU3BOTHOW, METOJAMH MOJIEIMPOBAHHUS IECKPUIITOPHBIX ITPOLIECCOB.

JI71s1 ouleHUBaHMs pe3yJbTaTOB 00yUYeHHs Ha 3aYETE C OLIEHKOW UCTIOIb3YIOTCA OLEHKH:
OTJINYHO, XOPOIIO, YAOBJIETBOPUTEIHHO, HEYJOBIETBOPUTEILHO. COOTHOIIEHUE
MoKa3aTelield, KpUTEPUEB U IIKAIbl OIICHUBAHUS PE3YJIHTATOB O0yUCHHUS

Kputepum oLeHnBaHuA YpoBeHb Lkana oueHoK
KoMneTeHunm COOpPMUPOBAHHOCTHN

KoMneTeHunmn
OOyuaromuiicst BiaaeeT Bricokuit ypoBeHb | OTIUYHO

3HAHUSIMU OCHOBHOTO y4€OHO-
MIPOTPaMMHOT0 MaTepuraja B
00BeMe, HeOOXOJUMOM JIJIST
najapHenen yaeonl u




npeacrosiuei paboThl Mo
CIIEHHAIBHOCTH, CIIPABIISIETCS C
BBIITOJTHEHUEM 3aJJaHUN,
IPEAYCMOTPEHHBIX MTPOTPAMMON,
3HAKOMBIN C OCHOBHOM
JINTEPATYPOU, PEKOMEHI0OBAHHOU
porpaMmMon. J{OmoHUTETLHBIM
YCJIOBHEM MOJYYEHHUS OLIEHKU
COTJIIMYHO» U «XOPOIIO» MOTYT
CTaTh COOTBETCTBYIOIIUE YCIIEXU
IIPU BBITIOJIHEHUH
CaMOCTOSITEIBHOUN U
KOHTPOJBHOM padoThI,
CHUCTEMATUYECKasi aKTUBHAas
paboTa Ha JEKIMOHHBIX U
IIPAKTUYECKUX 3aHATHSIX.

OOyuaromuiics J0CTaTOYHO
BJIaJIC€T OCHOBaMHU y4eOHO-
MIPOTPaMMHOTO MaTepHaa,
0oOHapyX1BaeT
HETIPUHITUTTHATIBHBIC POOEITHI B
3HaHUAX OCHOBHOTO Y4eOHO-
MIPOTPaMMHOTO MaTepHaa
JlommytieHHbIC HE3HAYUTEIIbHBIE
OIIHUOKH UCTIPABIISAET C TTIOMOIIIBIO
HABOJISIINX BOITPOCOB.

Xopouinii ypoBeHb

Xopowo

JlomyckaeTt OoImmoOKH B
BBITIOJTHEHUU MTPENYCMOTPEHHBIX
IPOTPAMMOU 3aJaHHUM, HO MOXET
OTBETUTh HA MHOTHE
JTOTIOJTHUTEIIBHBIE BOIIPOCHI,
MPEIITIOKECHHBIC
MIPETOIABATEIIEM.

Cpennuii ypoBEHb

Y 10BIETBOPUTEIIBHO

JlonmyckaeT NpuHIMIHATbHBIE
OIIMOKH B BBIIIOJIHEHUHU
MPEYCMOTPEHHBIX TPOTPAMMOU
3aganuii. He MOxeT OoTBETUTH Ha
JIOTIOJIHUTEJIBHBIE BOITPOCHI,
MPEAJI0KEHHBIE
MpEenogaBaTeIIeM.

Huskuit ypoBeHb

HeynoBneTBopurensHo

20.3 PoHA OUEHOYHbIX cpeaAcTB CPOPMUPOBAHHOCTM KOMMNETEHUUN CTYAEHTOB,
pekomMeHAayeMbIW ANnA NpoBeAeHUA AMarHOCTUYeCKUX paboTt




1) 3akpbITble 3agaHuga (TecToBble, CPpeAHUN YPOBEHb CIIOXXHOCTHU):

1. Kakoli onnepaTopHbIM My40K NPUMEHSETCS AJis ONpeAeeHUs
e/IUHCTBEHHOCTH WJIU HeeJUHCTBEHHOCTH pellleHHs1 Haya/lbHOM 3a/la4u
JIJISl IeCKPUIITOPHOTO YPaBHEHMUS:

2. (A—ZB);
3. (B—ﬂJ);
(A—-Al)?

Otser: (A—AB).

2. Kakue 11emouku uCnoyib3yroTcs IS OTpeIeTICHUS] € IMHCTBEHHOCTH HIIN
HEEJIMHCTBEHHOCTH PEIICHUS HAYaJIbHOM 3a7ja4M JJI IECKPUIITOPHOTO YPABHEHUS .
1 )uenouku MapkoBa;
2) nenouku XKopnaana;
3) uenouku Jupuxmue?
Otser: nenouku JKopaana.

3. Bce 1u HeoOpaTHMbIE OIepaToOphbl UMEIOT YUCIIO HOJIb COOCTBEHHBIM YHCIIOM:
1) Bce;

2) He Bce?

OTtBer: Bce.

4. Bce 11 HeOOpaTUMBbIE ONIEPATOPbl UMEIOT YHUCIIO HOJIb HOPMAJIbHBIM
COOCTBEHHBIM YHUCJIOM:

1) Bce;

2) He Bce?

OTtBeT: HE BCE.

2) 3aKkpbIThie 3aaaHuga (TecToBble,NOBbILLEHHbLIN YPOBEHbL CJIOXHOCTU):

1. Kak onpeaAcisICTCA CAMHCTBEHHOCTDb MJIM HCCAMHCTBCHHOCTDL PCIIICHUSA

dx

HAuaIbHOM 3a1aun Juis ypaBHeHus A s = Bx(t), A- 0 n.c.u, c moMompBIO

LHCTIOYCK IMPHUCOCANMHCHHBIX 2JIEMEHTOB?

OtBer: PCUICHUC Ha4vaJbHOU 3aJlavuu OJId JAHHOI'O YpaBHCHHA CAHMHCTBCHHO TOraa
H TOJIBKO TOrJaa, Koraa Inecrro4Ku B - IPUCOCAMHCHHBIX 2JICMCHTOB IJIA A
KOHCYHBI.

2.Kak onpeaAcCACTCA CAMHCTBCHHOCTD UJIIKM HCCAMHCTBCHHOCTD PCIICHUA

dx

HAYaILHOM 3a1a49M JUIs yPaBHEHUS Ad— = Bx(t), A- 0 u.c.u, c momousko

CBOMCTB OIEPATOPHOTO My4Ka?



OTtBer: pemcHuc HayaJILHOU 3aJlavu IJId JAHHOT'O YPaBHCHHA CIMHCTBCHHO TOr'Id
H TOJIBKO TOrAaa, Koraa OHepaTOpHBIﬁ ITy4OK O6paTI/IM IIpHU JO0CTATOYHO MaJIbIX ﬂ, ,
OTJIMYHBIX OT HYJIA.

3.Yto Takoe KOpHEBOE NOAIPOCTPAHCTBO JJIs1 HEOOPATUMOTO oreparopa?
OTtBeT: 3T0 JNHHEIHAsA 00010YKa COOCTBEHHBIX U MTPUCOEAMHEHHBIX K HUM
JJIEMEHTOB, €CIIM UX KOHEYHOE KOJIUYECTBO.

4.CyniecTBYET JIU HEHYJIEBOE PEIICHNE HaYyadbHOM 3a/1a4d JIJIsl YPaBHEHHUS

dx

A— = Bx(t), A- 0 n.c.u, eciu BEKTOp HAYANEHOTO YCIOBHS IPHUHAIEHKUT

-1 .
KOPHEBOMY IOJINPOCTPAHCTBY Oolleparopa (A —AB ) A, 1eU (O) NC?
OTBeT: HE CYIIECTBYET.

5.Eciu onepatop A: E — E, E - 6anoxoso npoctpanctso, u A umeer uucino
HOJIb HOPMANbHBIM coOcTBeHHBIM urciom, 70 E = M + N . Onmmmre
noanpoctpadcteo M .

Oteer: M - nuneiinoe, unBapuantnoe otHocHTENBHO onepaTopa A

TIOANPOCTPAHCTBO, Takoe, uto cyxenne A Ha M umeer orpannuenuslii
oOpaTHBIi onepaTop.

16. Ecnm onepatop A . E — E, E - 6anoxoso npocrpancrso, u A umeer uncio
HOJIb HOPMAJIbHBIM COOCTBEHHBIM YMCJIOM, TO B KAKOM IMOAMPOCTPAHCTBE JIEKAT

dx

Bee penlenus 3ana4un Komm ans ypasaenus A E = Bx(t)?

OTBeT. B NPsIMOM JIOTIOJTHEHUH K KOPHEBOMY MOAIPOCTPAHCTBRY.

7.Ilpu KakuX HayaJIbHBIX 3HAYEHUAX CYILECTBYET pelieHue 3aaaun Komm s
CUCTEMBI

Xl’ _X; = Xl(t)_zxz(t)v
X — 2%, + X, = X, (1) + X, (1),
2X = 3%, + Xy = X (1) + X, (1) ?

HpI/I HaYdaJIbHBIX 3HAYCHUAX, YIOBJICTBOPAIOMINX YCIOBHIO
1)2x,(0) - x,(0) + 2x,(0) = 0:
2) %,(0)+2x,(0)—x,(0) = O_

OTBeT: BEPHBIN OTBET MEPBBIN.

8.Pa3pemnma nu 3aga4a



X+ X, = X (t) —3x, (1), 1
Xl’_xézxz(t)_i_zxg(t)! X(O): —1 ?

2X! + X, — X, = X, (t) + X, (t) 1
OTBeT: HET, IOCKOJIBKY X(O) e Ker A_

9.Kakas cBs3b MeXIy MopsaKoM nomoca onepatropa A — AB
(AZ E — E, E - 6anoxoBo npoctpanctso, 1 A umeeT uncio HOIb

HOPMaJILHBIM COOCTBEHHBIM YHMCIIOM) U JUIMHAMM LIeNoYeK B - mpucoeMHEHHBIX
ameMeHToB st A ?

OTBeT. MOPsI0K MOJII0CA PAaBEH JUIMHE HENOYKH B - IprcoeIMHEHHBIX HJIEMEHTOB
wis A

dx

10.KakoBo peleHyre HauaIbHOM 3a1a4u Juis ypaBHeHus A s = Bx(t), A-0

H.C.4, CCJIM BCKTOP HAYAJIbHOI'O YCJIOBU:A IIPUHAAJICKUT KOPHCBOMY

1 .
noanpoctpanctBy onepatopa (A—AB) -A, AeUQ)NC?
OTBeT: peleHie TOXKIECTBEHHO HyJIEBOE.

dx

11. EAMHCTBEHHO 1M pellleHne 3a1aun i ypasHeHus A d— = Bx(l‘ ), A-

i i =X ?
0oOpaTUMBII OrpaHUYEHHBIN OMlepaTop, C YCIOBUEM X(O) =X, !

OTBeT. €IUHCTBEHHO.



