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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B51.0.16 /IuddepeHuuaibHble yPABHCHHS, Hepa3peléHHbIe OTHOCUTEIbHO

NPOU3BOJIHOH
Kod u HaumeHosaHue ducyuniuHbl 8 coomeemcmaeuu ¢ Y4ebHbIM rnrinaHoMm

1. HIndp v HauMeHOBaHNE HANIPABJICHHSI MOATOTOBKH/CIIENUAIBbHOCTH:
01.04.04 lMpuknagHas matemaTtmka

2. NMpocdunb nogroroBku/cneunanusauma: NpumeHeHne maTeMaTU4eCKnx MeToLoB
K peLleHno MHXEHEPHbIX N 93KOHOMUYECKNX 3aaau

3. KBanudwmkauma (cteneHb) BbINYCKHUKA: MarncTp
4. dopma obpa3oBaHUA:  O4Has

5. Kachegpa, oTBeualowlas 3a peanusaumio AUCUUNNUHLI: Kadeapa
mMaTemaTU4eckoro aHanmsa

6. CocTtaBuTENnU NporpamMmbi:
3y6oBa Cpetiiana [lerpoBHa, TOKTOp Pu3.-MaT. HAYK, TOIEHT

7. PekomeHaoBaHa: HayyHo-meToanveckum CoBeTOM MaTemaTUdeckoro goakynbteta
npotokon ot 28.03.2024 Ne0500-03

8. YueOGHbIn roa: 2025/ 2026 Cemectp: 3



9. Uenu n 3apgayum y4e6HON AUCLIMNIIUHDI:

Lenu uzyuenusn oucyuniuHol:

OBiajiecHNE KOHKPETHBIMA MAaTEMAaTUUECKUMH 3HAHUSIMU, KIIACCUHYECKUMHU U
COBPEMEHHBIMHU METOJaMH UCCIIEI0BaHUS, HEOOXOAUMBIMHU JJIsl IPUMEHEHHUS B
MPAKTUYECKON U HAYYHOU €SI TENbHOCTH, I N3YYEHUSI CMEKHBIX JUCUUILINH, IS
MPOJIOJKEHUS 00pa30BaHUs;

- UHTEJUIEKTYyJIbHOE PAa3BUTHE CTYJICHTOB, COBEPIICHCTBOBAHUE MAaTEMATUUECKOTO
oOpazoBanus. OGecreyuTh NPOYHOE U CO3HATEIHLHOE OBJIAJICHUE CTYIEHTAMU
CUCTEMOM MaTeMaTUYECKUX 3HAHUH; - pa3BUTh YMEHUS IPUMEHSATh UX MPU PEIICHUN
3a]1a4 eCTECTBO3HAHMS, C(DOPMHUPOBATH YCTOWYUBBIN HHTEPEC K MIPEAMETY;

- BBISIBUTD U Pa3BUTh MAaTEMaTUYECKUE CIIOCOOHOCTH, COPUECHTHPOBATH HA
npodeccuto.

3adauu oucyuniumbl.

ObecnieunTh MPOYHOE U CO3HATENBHOE OBIAICHUE CTYACHTAMU CUCTEMOM
MaTeMaTUYECKUX 3HAHUM;

- Pa3BUTh YMEHMS IPUMEHSTh UX IIPU PEILIEHUU 33/1a4 €CTECTBO3HAHU,
c(opMUPOBATH YCTONYMBBIA UHTEPEC K IPEAMETY;

- BBISIBUTD U Pa3BUTh MATEMAaTUYECKUE CIIOCOOHOCTH, COPUEHTUPOBATH HA
npodeccuro.

10. MecTo yueOHo# nucuumnHbl B cTpykrype OOIIL:

VYyeoOnas nucuurmHa «Jluddepenimanbable ypaBHEHMS,
Hepa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOIHOI» OTHOCUTCS K 0043aTEIbHON YaCTH
bioka 1.

Jucuunnuna «AuddepeHnuanbible ypaBHEHHs, HEPa3pelIEHHbIE OTHOCUTEIBHO

MPOU3BOAHOW» SIBISIETCSA CHEUUATBHBIM KYpCOM MAaT€MAaTHYECKOrO ILIHMKIa
mucuuiuinH - denepalibHOro0  TOCYAapCTBEHHOIO  00pa30BaTENbHOTIO CTaHAapTa
BbICIIeT0 TmpodeccuoHanbHoro obpazoBanus (OI'OC BO) no wHampaBieHHro
02.03.01 «MaremaTuka ¥ KOMIBIOTEPHBIC HAYKW» (MarucTpaTypa).

JucuuminHa «uddepennmanbubie ypaBHEHUS, HEpa3peIIEHHbIE
OTHOCHUTEJIbHO MPOM3BOJHOW» Oazupyercs Ha 3HAHMX, MOJYYEHHBIX B paMKax
OakanaBpuata no HamnpasieHuto 02.03.01 «MaTeMaTnka 1 KOMIBIOTEPHBIE HAYKN)
¥ COOTBETCTBYIOIIMX MaTeMaTUYECKUX JUCUUIUIMH OakajaBpHuara, UCIOIb3YIOIINX
COOTBETCTBYIOIINE METO/BI.

[IpuoOpereHHbie B pe3yapTaTe OOy4Y€HUs 3HAHUS, YMEHHUS U HABBIKH
UCIIOJIB3YIOTCSl TPU PELICHUH 337a4, BO3HUKAIOUIMX B HCCIEIOBATENbCKON U
IIPAKTUYECKOM AEATEIBbHOCTH.

JUisi  yCHemHoOro OCBOCHMSI AUCHUIUIMHBI CTYACHTBHl JIOJDKHBI  BIIAJIETh
OCHOBHBIMHU TMOHSTUSMU TEOPUHM MATEMAaTHUYECKOTO aHallnu3a, MudQpepeHraibHbIX
ypaBHEHUH, GYHKIMOHAIBHOTO aHAJIN3A.



11. MnaHupyemble pe3ynbTaTbl O0y4YeHUS NO AucuunnMHe/Moayno (3HaHUSA,
YMEHUA, HaBblkM), COOTHECEHHble C NNnaHMpyeMbiMU pe3yribTaTaMu OCBOEHUS

obpa3oBaTenbHOW nMnporpaMmmbl (KOMNeTeHUMsIMU) WU UHAMKaATOpPaMM  UX
OOCTUXEHMUA:
Kog HassaHue Kogpbl NHaunkaTopsl lMnaHupyemble
KoMneTeHunn pe3ynbTatbl 00y4yeHus
OrlK-1| Cnoco6en o606mats | OlK- 3HaTb: MaTeMaTH4YeCKHe
YU KpPUTUYECKHU 11 OcyecTB/seT MOUCK METO/bl U YMETb UX
OLIEHUBATb OMNbIT U MaTeMaTH4YeCKHUX MCIOJIB30BaTh /IS
pe3yJibTaThbl METOJO0B U YyMeeT UX
pemeHnud NPpUKIaJHbIX
Hay4YHbIX MCII0JIb30BaTh JJIs
UCCJIeJOBAaHUN B pelleHnuda NPUKIaJHbIX 3afad
06J1acTH 3aJa4
NPUKJIaJHON YMeTb: aHa/IM3UpPOBaTh
MaTeMaTUKHU OmMK- | Brazeet HaBbIKaMu HCTOYHHUKH MPO6JIEMHBIX
1.2 pellleHUst aKTyalbHbIX | cyryanuii B
1po6J1eM NPUKIAAHON 3KCIEePUMEHTAIbHOU U
MaTeMaTHUKHU o
MCCJ1e/IoBaTeIbCKOU
onk. | Onpeneasier u JleITeJIbHOCTH
13 |aHamusupyer
HMCTOYHUKHU BnaseTs: HaBbIKaMU
NpPOGJIEMHBIX CATYallul | pelleHUss  aKTyaJbHbIX
B :—)KCI’IepI/IMEHTaJIbHOUﬁ npo6seM  NPUKIALHOM
¥ MICC/Ie/IOBATENBCKON | oo oo

JleITeJIbHOCTH

12. O6bem ancuunInHbI B 3a4eTHbIX eauHULax/vyac.(e6 coomeemcmeuu ¢ y4ebHbIM
nnaHom) —4/144.

dopMa NPoOMeXyToOUYHOM aTTecTauumn

13. Buabl yue6HoOM paboTbl

3a4eT C OLUEHKON

TpyroeMKoCTb
[lo cemecTpam
Buj yue6HOM paboThl Bcero
Ne cemecTpa Ne cemecTpa
3
KoHTakTHas paboTa 44 44




JIEKITUU 22 22
B TOM IpaKTHU4YeCKue 22 22

4yHUcIe: JJabopaTopHbIe

KypcoBas paboTa
CamocTosTesbHas paboTa 100 100
[IpoMexyTo4Hada aTTecTalud: 3a4eT C
OLIEHKOH

Htoro: 144 144

13.1. CopepxaHue AUCLMNIUHBI

n/n HaumeHoBaHue Peanusauus pasgena
paspena Copepxaiie pasfena | ancunmHe ¢
AVCUMNIIUHBI MOMOLLbIO OHNANH-
AVCUMNIINHBI kypca, DYMK*
1. NNekuunn

1.1 | Juddepennumansubie | Pemenue 3amaun Komu https://edu.vsu.ru
ypaBHEHHMS B 71 TUHEHHBIX /_Cflu(r)%el/wew.php?ld
0aHaxOBOM CTallMOHAPHBIX -

MIPOCTPAHCTBE, OJTHOPOJIHBIX U

pas3peméHubIe HEOJTHOPOIHBIX

OTHOCHTEJIbHO i depeHImanbHbIX

IIPOU3BOIHOMN ypaBHeHui. @opMyiia
Kommn.

1.2 | HeoOparumbie Slnpo omepartopa, o0pas, | https:/edu.vsu.ru -
OIIEPaTOPBHI. ne(peKTHOE IPOCTPAHCTBO, /_ci)lu(r)%el/wew.php?ld
Omnepatopsl, Ko00Opa3, pasyiokeHue |
MMEIOLIHE YUCIIO HpPOCTPAHCTBA Ha
HOJIb MOJIIPOCTPAHCTBA,

HOPMAaJIbHbIM MPOEKTOPHI.
COOCTBEHHBIM [TonyoGpatHsIil oneparop.
YHCIIOM

1.3 | Pemrenue uHEHHOTO | DKBUBAJICHTHOCTD https://edu.vsu.ru
ypaBHEHUS B JIMHEHHOTO ypaBHEHHsS C /_ci)lu(r)gi/wew.php?ld
0aHaxOBOM OIepaTopoM, HMEIOIIUM |
HPOCTPAHCTBE C YHCIIO0 HOJIb HOPMAJIbHBIM
OnepaToOpoM MpH COOCTBEHHBIM  YHCJIOM,

HEU3BECTHOM, CUCTEME YpaBHEHHH B
UMEIOIIAM YHCIIO MOJIIPOCTPAHCTBAX.

HOJIb HOPMAaJIbHBIM

COOCTBEHHBIM

YHCIIOM.

1.4 | PeryasipHocTth VenoBuss  obparumocty | https://edu.vsu.ru -

OTIEpPaTOPHOTO My4YKa | My4YKa. DKBHUBAIECHTHOCTh /_ci)lu(r)zel/wew.php?ld

obpaTuMocTu -
OIIEePaTOPHOTO myJKa
MOJTHOTE KOpJaHOBA
Habopa AJIEMEHTOB
Ciyyait OJTHOMEPHOTO
si7jpa oreparopa.

1.5 | CaoiicTBa Pacmernienue https://edu.vsu.ru

/course/view.php?id
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=11001

PETryISPU30BAHHOTO | JECKPHUIITOPHOTO

oreparopa ypaBHEHHSI HA ypaBHEHHS
B HOMPOCTPAHCTBAX.
Pacmennenue
HaYaJbHOTO YCITOBHSL.
Pewenne
muddepeHIaTbHBIX
YpaBHEHUH B
MOITPOCTPAHCTBAX

1.6 | UccnenoBanue VenoBust cymiecTBoBanus | https://edu.vsu.ru -
Pa3peIMOCTH u €IMHCTBEHHOCTH /_Cflu(r)séel/wew.php?ld
3amaun Komm. pemienus 3agaun  Komm.

[Toctpoenue Pemenue 3amaun Kommn B
pEIICHUSI. pEryJsipHOM u
HEPEryJIAPHOM CIydae.
2. [IpakTHYeCKHE 3aHATHS

2.1 | [lonyuenue [pumenenue GopMyIIbI https://edu.vsu.ru -
pEIICHUI 3a1aun Koruw myist perenuii /_ci)f(;gel/wew.php?ld
Komm st JIMHEWHBIX CTAIIMOHAPHBIX |
JIMHENRHBIX OJIHOPOJIHBIX H
CTAIlMOHAPHBIX HEOTHOPOTHBIX
OJIHOPO/IHBIX U nuddepeHIraTbHbIX
HEOTHOPOTHBIX ypaBHEHUI
i QepeHIraTbHbIX
yYpaBHEHUH.
®opmyna Komm.

2.2 | Iloctpoenue IMocTpoenue https://edu.vsu.ru -
HOJANPOCTPAHCTB U | TIOAIPOCTPAHCTB u /_ci)f(;%el/wew.php?ld
MPOEKTOPOB HAa HUX | TPOCKTOPOB HA HHUX JUIS
JUIS OTIEPaTOpPOB, OIepaTopoB,

MUMEFOIINX YHCIIO AEHCTBYOINX B

HOJTb KOHEYHOMEPHBIX

HOPMaJTbHbIM MPOCTPAHCTBAX.

COOCTBEHHBIM [TocTpoenue

YUCTIOM oJyoOpaTHOTO
oreparopa.

2.3 | Pacuerienue HaxoxneHne HavanbHbIX | hitps://edu.vsu.ru
J€CKPUIITOPHOTO YCIIOBHI B /_Cffégel/wew.php?ld
ypaBHEHHUS Ha MOANPOCTPAHCTBAX
YpaBHEHHUS B Pemenue
HOANPOCTPAHCTBaX. | AU(depeHIMATBHBIX
Pemenne YpaBHEHHU B
nuddepeHIMATBHBIX | TOAIPOCTPAHCTBAX.

YpaBHEHUI B
HO/IIPOCTPAHCTBAX

2.4 | CpoiicTBa IToctpoenne  smemeHToB | https://edu.vsu.ru -
SIIEMEHTOB ’KOPJIAHOBBIX IIETIOYEK /_ci)lu(r)zel/wew.php?ld
JKOPIAHOBBIX
I[ETI0YEK

2.5 | PerynspHocTh ITpoBepka perymsipHOocTH | https://edu.vsu.ru

OIICPaTOPHOIo IMydyKa

ONIEPaTOPHOrO Iy4dKa IS
KOHKPETHBIX OMEPATOPOB.

[/course/view.php?id
=11001
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2.6 | UccnemoBanue Pemenne 3amaun Komu B | https://edu.vsu.ru -
Pa3peIMOCTH PETyIApHOM u /_Cflu(r)séel/wew.php?ld
3agaun Koy, HEPETYJIAPHOM  CJIydae
[TocTpoenue 1 KOHKPETHBIX
peLIeHus. YpaBHEHUM.

13.2. Tembl (pa3genbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

n/n

Bugpl 3aHaTU (YacoB)

HavmeroBanue Temb! Nek Jlabopa CamocTosaTenbHas
(pasgena) gucuunnmHel MpakTnyeckue P

Bcero
Lmmn TOpHbIE pabota

Huddepennanbabie
YpaBHEHHUS B
0aHaxoBOM
IIPOCTPaAHCTBE, 2 4 20 26
pa3pelICHHbIE
OTHOCHUTEIIBHO
IIPOU3BOJHOM

OnepaTtopsl, UMEIOIINE
yucao 0 HopManpHbBIM | 5 3 20 28
COOCTBEHHBIM YHCIIOM

Pemenue nuHeitHOTO
ypaBHEHUS B
0aHaxoBOM
IIPOCTPAHCTBE C 3 5 14 22
HEOOPaTHMBIM
OTepaTopoM Ipu
HEU3BECTHOM

Perynsapnocts
ONEPATOPHOTIO IyYKa

CgolicTBa
pEryIsIpru30BaHHOTO 4 4 14 22
oreparopa

HccnenoBanue
Pa3pEIIMMOCTH 33/1a4u
Komu. IToctpoenue
peIlCHUS.

5 5 18 28

UTtoro: 22 22 100 144

14. MeTogn4yeckne ykasaHus Ans o6y4aroLwmxcsi N0 0CBOEHUIO AUCLUNIINHDI:

B mnpouecce npenojaBaHUs AUCLHUIJIMHBI MCHOJIb3YIOTCA TaKue BH/bl y4eOGHOU
paboThl, KakK JIeKLMH, [paKTU4YeCKue 3aHATHUSA, a TakxKe pas3/IMiHble BU/bI
CaMOCTOSATEJIbHON paboThbl obydyarouiyuxcs. Ha JeKiusax pacckasblBaeTcsl TeOpeTHYeCKUH
MaTepuas, Ha I[paKTUYeCKUX 3aHATUAX pellawTcd 3aJadyd [0 TeopeTUYeCKOMY
MaTepuasy, IPOYUTaHHOMY Ha JIEKLUSX.
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[Ipu wusydyenun kypca «/JuddepeHunaibHble YypaBHeHHs, Hepa3pelleHHble
OTHOCHUTEJIBHO NPOM3BOAHOMW» 00y4YawIUMMCA CJeAyeT BHHUMATEJbHO CAywaTb |
KOHCIEKTUpPOBaTb MaTepuaJsl, H3JlaraeMbld Ha ayAUTOPHBbIX 3aHATUAX. [lig  ero
IIOHUMaHUs % Ka4eCTBEHHOI0 yCBOEHHUS peKoMeH/yeTcsa caeayrouas
1ocJie0BaTeJIbHOCTb AeHACTBUH.

1. Tlocne kaxJoW JIEKLUH CTYyJeHTaM peKOMeHJAyeTcsl MNOoAPOOHO pa3obpaThb
NIPOYMTAHHBIA TeOpeTUYEeCKUN MaTepHuas, BBIYYUTb BCe OllpefiesieHUs U GOPMYyJIUPOBKHU
TeopeM, pa3obpaTh NpUMephl, pelleHHble Ha Jekuuu. llepes caenyrwouel JaekuUn
0043aTe/IbHO NIOBTOPUTH MaTepHaJl NpeAblAyleN JeKIUH.

2. Ilepes mnpakTU4YeCKUMM 3aHATHEM 0043aTeJbHO IOBTOPUTb JIEKLMOHHBIN
MaTepuas. [locie npakTHyecKoro 3aHATHUA elle pa3 pa3obpaTh pelleHHble Ha 3TOM
3aHATHUU IIPUMepBI, 110CJe Yero NPUCTYNUTh K BBINOJHEHUIO JOMallHero 3ajanud. Eciu
IIpY pellleHHMH IPUMePOB, 3a/JaHHbIX Ha I0M, BOSHUKHYT BOIIPOCHI, 00513aTe/IbHO 3aJjaTh Ha
clefyrolleM NPpaKTUYeCKOM 3aHATHH WM B IPUCYTCTBEHHBIN Yac MpernoiaBaTesio.

3. [Ipy noAroToBKe K NPaKTUYECKUM 3aHATUAM NOBTOPUTH OCHOBHbIE NIOHATHUA I10
TeMaM, U3y4YUTb MNpuMepbl. Pewas 3ajayd, MNOpeJBapUTeJbHO IOHATb, KaKOH
TeopeTH4YeCKHU MaTeprasl HY»KHO MCII0/1b30BaThb. HaMeTUTE nu1aH pellieHUs, NONpo60BaTh
Ha ero OCHOBe PelIUThb IPpaKTUYeCKHe 3a/1a4H.

3. Be16paTh BpeMs 151 paboThI C IMTEPATYPOU 0 JUCLUIIIIMHE B GUOIMOTEKE.

OcBoeHMe [UCLUIJIMHBI IpejloJaraeT He TOJIbBKO 00sd3aTesibHOe IOCelieHue
00y4JarlUMCs ayJUTOPHBIX 3aHATUN (JIEKLMHA U NMPAaKTUYECKUX 3aHATUN) U aKTUBHYIO
paboTy Ha HUX, HO U CAMOCTOATE/IbHYIO Y4eOHYI0 [1eTeJbHOCTb B CEMECTPaX, Ha KOTOPYI0
otBoauTca 100 yacos.

CamocTosTenbHass y4eOHasd  JAeATEJNbHOCTb CTYJEHTOB IO  JUCLUIIJIMHE
«uddepeHyaibHble ypaBHEHHUs, Hepa3pelleHHble OTHOCHUTEJbHO IPOU3BOJHON»
npejnoJsiaraeT U3y4yeHUe pPeKOMeHJyeMOH INpernoJaBaTeseM JUTeEpPaTypbl M0 BONpocaM
JIEKIIJMOHHBIX U NPAKTHUYeCKUX 3aHATUH (IpUBeJieHbl BhIllIe), CAMOCTOSITEIbHOE OCBOEHUE
NOHATUWHOTO amnmnapara M NOArOTOBKY K TeKYyLUM aTTecTalMusAM (KOJIJIOKBUyMaM H
BbINIOJIHEHHIO IPAKTUYECKUX 3a/JaHU) (IpUMephI CM. HUXKeE).

Bomnpochl JIeKIJMOHHBIX M NPAaKTUYECKUX 3aHATHU 0OCYXJAIOTCA Ha 3aHATHUAX B
BUJle YCTHOTO oOIpoca - WHAMBUAYaJbHOTO U ¢poHTanbHoro. I[lpy mnoArotoBke Kk
JIEKIIJMOHHBIM Y IPaKTUYECKUM 3aHATHUAM, 00YYalOIMMCS BaXKHO IOMHUTB, YTO UX 33/1a4a,
oTBeyass Ha OCHOBHble BONPOChl IJIaHA 3aHATUA U [JIONOJIHUTE/IbHble BONPOCHI
nperno/jaBaTesisi, I0Ka3aTbh CBOM 3HAHUS U KPYTro30p, YMEHHUE JIOTUYECKHU IOCTPOUTD OTBET,
BJaJ/leHMe MaTeMaTH4YeCKUM alnapaToM U HWHble KOMMYHHUKAaTUBHbIe HaBbIKHM, YMeHUE
OTCTauMBaTh CBOIO NpodecCHOHAJbHY0 MO3ULMI0. B X0ze ycTHOro omnpoca BBISABIAKTCA
JleTalii, KOTOpble N0 KAaKMM-TO NPUYMHAM OKa3aJUCb HEJO0CTAaTOYHO OCMbICJEHHBbIMU
CTy[JleHTAaMH B XOJle y4eOHbIX 3aHATUH. TeM caMbIM ONPOC BBINOJHAET BaXKHEWIIHe
o0y4Jarllylo, pa3BUBAKOLIYI0 U KOPPEKTUPYWOILYI (QYHKIMH, NO3BOJISET CTyAeHTaM
y4ecTb HeJJopaboTKU U U36eKaThb UX IPHU MOATOTOBKE K IPOMEKYTOUYHBIM aTTeCTALUAM.

Bce BbImosiHAeMble CTyJeHTaMHU CaMOCTOATEJNbHO 3aJaHusA  (BbIIOJHEHHUE
KOHTPOJIbHOM paboThl M MPAKTUYECKUX 3aJlaHUM) MOAJeXaT MOoCAeAymollel MmpoBepkKe
npemnojaBaTeseM. Pe3ysbTaThl TeKyIIUX aTTeCTallMA yYUTBIBAIOTCA NIpenoaBaTesieM Ipu
NpOBEeJEHUU IPOMEXYTOYHOM aTTeCTalUu (3a4eT C OLLeHKOM ).

B ciiyyae He06X0IMMOCTH Nepexo/ia Ha AUCTAaHMOHHbIN peXUM 06ydeHUs
UCII0JIb3YeTCA 3JIEKTPOHHBIN Kypc «/ludpdepeHnnanbHble ypaBHEHUs, Hepa3pelleHHble
oTHocuTesbHO nmpousBoAHoW» (URL: https://edu.vsu.ru/course/view.php?id=11001) Ha
nopraJie «3JIeKTPOHHbIM YHUBepcUuTeT BI'Y».
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15. MNepeyeHb OCHOBHOM MU OOMNOJSIHATENILHOW NUTEpaTypbl, PeCYPCOB UHTEPHET,
Heo6XxoAUMbIX ANS OCBOEHUSI ANCUMUNIUHBI (CIIUCOK flumepamypbl 0¢hopMISemcs 8
coomeemcmeuu ¢ mpebosaHusmu [OCT u ucnonb3yemcsi obwasi CKeO3Hast
Hymepauyusi 0551 ecex suG08 UCMOYHUKOB)

a) OCHOBHasi nuTepaTtypa:

Ne
n/n

NcTouHMK

Maunbues, U. A. http://lib.kgeu.ru/cqi-
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=JIuneitnas anredpa [ DIeKTPOHHBIN
pecypc] / . A. Manbues. — M. : Jlanb, 2010. - 384 c. - ISBN 978-5-8114-1011-8 : b. m.
. http://e.lanbook.com/books/element.php?pll cid=25&pll id=610

bynaes, Bukrtop JImurpueBud. Matemaruueckuii aHanus : : yueOnuk / B. J[. bynaes, M.
. SIxy6con ; B. JI. Bynaes, M. fl. SIkyocon .— Mocksa : Jlanb, 2012 .— 544 c. : un. ;
22 cMm. — JlonymieHo YueOHO-METOIMYEeCKUM 00bEeJUHEHHUEM 110 HAITPABICHHUSIM
MeIarornieckoro oopasoBanuio MunucrepcTBa oOpa3oBanus u Hayku PO B kauecTBe
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

Jlrocrepuuk, JI. A.Kpatkuii kypc ¢pyHKIMOHaIbHOro aHanmsa [Tekcr] :. — Mocksa:
Jlanb, 2009. — 272 c.. — Knaccuueckas yuebnas nutepatypa no matemaruke— ISBN
978-5-8114-0976-.http://e.lanbook.com/books/element.php?pll_cid=25&pll 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&S2
1P02=0&S21P03=M=&S21STR= /ludpdepenumansbusie ypasaenus / b. I1. lemuaosuy,
B. I1. Monenos. - Mockaa : Jlanb, 2008. - 288 c. - (Knaccuueckas yueOHast turepatypa
o marematuke). - ISBN 978-5-8114-0677-7 : b.

1.: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=126

6) gononHUTENbLHAA nuTeparypa:

Ne
n/n

NcTo4uHMK

JIuneitnble ¥ HenuHelHbIe ypaBHeHHst CoboneBckoro tuna / A.b. Anpimn u ap. — M. :

5 ®dusmaraut, 2007. — 735 c.
HuddepennnanbHble ypaBHEHU S, Hepa3pelIEéHHbIE OTHOCUTEIBHO TPOU3BOIHOM :
5 yuebHo-MeToaudeckoe mocodue st By3oB / coct. C.I1. 3yboBa. — Boponex : UIIL]

BI'Y, 2012. - 25c.

3y6osa C.II. Pemenue ogHopoaHo# 3amaun Koy a1t ypaBHEHUs ¢ HETEPOBBIM
onepatopoM mipu npousBoaHoi / C.I1. 3y6osa // Jokmanst PAH. — 2009. — T. 428, Ne 4.
— C. 444-446.

B) MHCPOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl (oduumnanbHbie
pecypcbl MIHTEPHET)®:

Ne n/n

Pecypc

8

YpaBHeHWs, HepaspelLéHHble OTHOCUTENBHO NPOU3BOAHOW



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
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://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

http://webmath.exponenta.ru/bsd/book/mater/mater NRP.htm

9 OneKTPOHHbIN KaTanor HayyHon 6ubnmoTeku BopoHEXCKOro rocygapcTBEHHOrO yHMBepcuTeTa.
— (http // www.lib.vsu.ru/)

10 Google, Yandex, Rambler

16. lNepeyeHb y4yebHO-MmeTOAMYECKOro obecnevyeHUss AONA CaMOCTOATESNIbHOW
paboTbl (y4ebHo-memodudeckue pekomeHOayuu, rnocobus, 3adayHuKuU,
MemooduyecKue yKasaHUsi Mo 8bIMOSTHEHUIO Mpakmu4yeckux (KOHMPOJsIbHbIX), KypCo8bIX
pabom u 0p.)

Ne

NcTouHMK
n/n

JuddepeHnnanbabie ypaBHEHUS, HEpa3pEIIEHHBIE OTHOCUTEIBHO MPOU3BOIHOM :
1 y4ueOHO-MeToandeckoe mocooue mist By30B / cocT. C.I1. 3yboBa. — Boponex : UIIL]
BI'Y, 2012.-25c.

17. UHdpopmaumnOHHbIEe TEXHONMOrMu, UCnonb3yemMble AnNA peanusaumm y4eOGHOU
OUCUMNIUHBLI, BKIOYas nporpamMMmHoe obecneyeHne U MUHEPOPMaALMOHHO-
CcrpaBoYHble cUCTEeMbI (MPU HEO6XOAMMOCTH)

[Ipy peanusanuu JUCHMIJIMHBI HCIOJIb3YIOTCA CJeaylolide o6pa3oBaTesibHble
TEXHOJIOTUM: JIOTUYECKOe IOCTPOEHHEe JUCHUIJINHBI, YCTAaHOBJEHHUE MEXIpPeJMETHBIX
CBsi3eH, 0003HAaYeHHE TEeOPETHYECKOTO W MPAKTUYECKOr0 KOMIIOHEHTOB B Y4eGHOM
MaTepuaJie, aKTyalU3alus JUYHOTO U y4e6HO-MPOodPeCcCUOHATBHOTO OIbITA 00YYaIIIUXCS,
BKJIIOUEHHE 3JIEMEHTOB JUCTAaHIIMOHHBIX 06pa30BaTeNbHbIX TEXHOJOTHUH.

B mnpakTHYecKOW 4YacTH Kypca WUCIOJb3yeTCs CTaHAApPTHOE COBPEMeHHOe
nporpaMMHoe obecriedeHue NepCcoHaIbHOTO KOMIIbIOTEPA.

B yacTu ocBoeHuMs MaTepuasia JIEKUUOHHBIX M Jab0paTOPHBIX 3aHATHH,
CaMOCTOSITEJIbHOW paboThl MO OTAEeJbHbIM paszesiaM [AUCHUIUIMHBL, MPOX0XK/EeHUS
TEKYLeH U MPOMEeXYTOYHON aTTeCTAllMH MOXET MPUMEHSIThCS 3JIEKTPOHHOE 00yYyeHHe U
AUCTAaHIIUOHHBIE o6pa30BaTeﬂbele TEXHOJIOTMHU, B YaCTHOCTH, BHCKTpOHHbIﬁ KypcC
«uddepeHpaibHble YpaBHEHUS], Hepa3pellleHHble OTHOCUTENbHO MpousBogHoM» (URL:
https://edu.vsu.ru/course/view.php?id=11001)) Ha nopTaJie «JJIEKTPOHHBIN
yHuBepcuteT BI'Y».

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNIUHbI:

YyebHas aygutopus, cneumann3npoBaHHas mebens.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLEeN U NPOMEXYTOYHON
aTtTecTauum

MopsigoK  OLEHKM  OCBOeHMsi  obydalowmmucs  yyebHoro  maTtepuana
onpenensieTcs cogepXxaHvem crieQyrLlwmux pa3aenos QUCUMNIIHI

HanmeHoBaHune
Ne as3nena NHavkaTop(bl)
n/ pasi KomneTeHuusa(n) | [OCTMXKEHMS OueHou4Hble cpeacTBa
OUCLIUMINHbI
n KoMneTeHumn
(mogyns)
Huddepenunanbuble OMK-1.1

ypaBHEHUS B

1 | 6aHaxoBOM
MIPOCTPAHCTBE,
paspelIEHHbIe

KM (koHTponbHas

OlK-1 OrK-1.2 pabora),

OrlK-1.3



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

No HanmeHoBaHune "
0 HOuKaTop(bl)
pasgena
n/ KomneTeHuus(n) | AOCTMXKEHUSA OueHou4Hble cpeacTBa
ANCUUNIINHbI
n (Moayns) KOMNeTeHunn
OTHOCHUTEIBHO
MIPOU3BOAHOMN
Heob6partumsie
OTIepaTOPBHI.
OmnepaTopsl, OrlK-1.1
o | MMeoIIIHE YHCIo OriK-1 OrK-1.2 KM (i:)ggf;))ﬂbHaﬂ
HOJIb OlK-1.3 P ’
HOpPMaJIbHBIM
COOCTBEHHBIM
YHCIIOM
Pemenue nuneitHoro
ypaBHEHHUSI B
0aHaxoBOM
MIPOCTPAHCTBE C OlnkK-1.1
3 | oneparopom npu OrllK-1 OrlK-1.2 KM g(aoggfao)anaﬂ
HEU3BECTHOM, OrkK-1.3 ’
HMMEIOIIHAM YHCIIO
HOJIb HOPMaJIbHBIM
COOCTBEHHBIM
YUCJIOM.
PerynspHocTb OlnkK-1.1
OIEPaTOPHOTO MyYKa OrlK-1 OrlK-1.2 KM (korTponbHas
4 OMNK-1.3 paboTta),
' KM (3aueT)
CsoiicTBa OlK-1.1
peryasipu30BaHHOTO OrlK-1 OlK-1.2 KM (konTponsHas
5 oreparopa OriK-1.3 pabora),
patop ' KUM (3aueT)
HccnegoBanue
pa3penIuMoCTH OMK-1 8HE%% KM (koHTponbHas
6 | 3agauu Komm. OI-IK-l-3 paboTta),
[Toctpoenue ' KUM (3aueT)
peleHus.

MpomexyToyHas aTTecTauus

dopmMa KOHTPOMSA — 3a4eT C OLLEHKON

[lepeyeHb BONPOCOB K
3ay4ery,
KMM (3a4er)

20 TunoBble OLEHOYHbIe CpeacTBa U MeToAnYeCcKMe MaTtepuansol, onpegensioLme
npoueaypbl oLeHUBaHUs

20.1 TeKywun KOHTPOSIb yCneBaeMocCTH
TeKyLuaﬂ aTTecTagud IMpoBOAUTCA B COOTBETCTBHHU C [TonoxxeHueM o TeKyu_[efI
aTTecTald OOy4YawIUXCA [0 NporpaMMaM BBICIIEro o0pa3oBaHUs BopoHexckoro
rocygapCTBeHHOIo yHuBepCcuTeTa.
TeKYLL[aH aTTecrTagudad IpoOBOAUTCA B d)opMe KOHTPOJIbHbIX pa60T, coaeprKaHue
KOTOPBIX TPHUBEJIEHO HIDKE.




KUM (koHTponbHasa paboTa)
KUM Ne1

1. [TocTpouTh MPOEKTOpP HA SAPO OlepaTopa R® —R3, sagaBaemoro MaTpHIlei

1 01
0 2 2
1 01

2. TloctpouTh pa3ioKeHHWE MPOCTPAHCTBA R® ¢ momompio oreparopa,
3aJlaBaeMoro MaTpuien

2 1 3

0 2 2

1 01
Ha 00pa3 oreparopa u ero Kosiipo.

KM Ne2
1. Beigenuts siapo onepaTopa R® > R3 , 32J1aBaeMOT0 MaTpUIEH

N O N
=

0
1
1

2. Beizenutb kosiapo oreparopa R® — R, sanaBaemoro marpuueii

3 -11
0 1 1
3 0 2

B xoae KOHTpPOJIbHON paboThl obyvawiueMmycs BbijaeTcas KMM ¢ nmpakTuyeckum
nepeyHeM 33/laHUM W NIpeJJjlaraeTcsl pelldTb JaHHble 3aJlaHus. B XoJie BbINOJHEHUS
3a/laHUM HeJsib3s M10J1b30BAaThCS CPeiICTBAMU CBA3U (BKJIOYas ceTb MHTepHeT) U JI06bIMU
neyaTHbIMH MaTepUaiaMH, OrpaHuYeHue 1o BpeMeHU — 90 acTpOHOMHUYECKUX MUHYT.

[Ipy TekyleM KOHTpOJiIe YpPOBEHb OCBOEHHUSI y4eOHOM JUCLMIIMHBI U CTeNeHb
cHOPMUPOBAHHOCTH KOMIETEHILIUN ONPEJIeAITCS OLleHKaMU «3a4TEHO0», KHE 3aUTEHO».

JlIs1 OlleHUBaHUSA pe3y/JbTaTOB KaXJOW KOHTPOJBbHOM  paboThbl HCHOIb3YeTCs
WKAaAa: «3a4TEeHO», KHEe 3aYTEHO.

CooTHolleHUe TOKa3aTesJeld, KPUTEpPHEeB W UIKaJbl OLEHHMBAHUS pe3yJbTaTOB
00y4yeHUs NTOKa3aHbI B CIeyIOIeN TabIuIe:



YpoBeHb

. [Ikasa
KpuTepuu oneHMBaHUA KOMIIETEHLIUU chOpPMHUPOBAHHOCTHU

. OLIEHOK
KOMIIETEeHI[U I

[Ipy BBINOJTHEHUM KOHTPOJIbHOM paboTbl CTYJEHT JlocTaToO4YHbIN 3auTeHO
NpOZIeMOHCTPUPOBAJ B JOCTAaTOYHOU Mepe: 3HaHUE YPOBEHb
MMEIIUXCA PecypcoB JJisl pelleHusl NPUKIaJHbIX
MaTeMaTU4YeCKUX 3a/4ay, YMeHHe HCI0JIb30BaThb
CTaHJapTHble MaKeTbl NPOTPaMMHOI0 obGecrnedyeHUs
JJIsl  pelleHUs THUIOBBIX MaTeMaTH4YeCKUX 3a/ay,
BJa/leHUe HaBblKaMM XpaHeHUs, IMO0HMCKa, cbopa,
cUCTeMaTH3aluy, O00pabOoTKM W  HCIO0JIb30BaHUSA
MHPOPMaLUH.

[Ipy BBINOJIHEHUM KOHTPOJIbHOW PabOThI CTYIEHT He - He
NpOZIeMOHCTPUPOBaJ B JOCTAaTOYHOW Mepe: 3HaHUE 3a4YTEeHO
MMEIOLIMXCSl PecypcoB [Jis pelleHUs NPUKIIAZHbBIX
MaTeMaTU4YeCKUX 33/4ay, YMeHHe HCI0JIb30BaTh
CTaH/JlapTHbIE MaKeTbl MPOTPAaMMHOT0 Ob6ecreyeHUst
JUIsl  pelleHUs] TUIOBbIX MaTeMaTUYeCcKUX 3a/ay,
BJIaJleHUWe HaBblKaMM XpaHeHHUs, I[OUCKa, cbOopa,
cUCTeMaTH3alMy, O0OpaboOTKM W MCHOJb30BaHUSA
MHpOpMaL .

20.2 ITpoMmerxyTOYHaAsA aTTecTanusa

[IpoMexxyTo4yHasi aTTecTanusi 3 ceMecTpe MO JUCHUIJIMHE OCYIeCTBJSETCS B
dopme cobecenoBanus no KHMM(3aueT) ¢ moMmolibl0 HUXKe NMPHUBEJEHHBIX OI€HOYHBIX
CpeACTB (mepeyeHb BONPOCOB K 3ayeTy). B Gu/eT BKIIOYANOTCA OJUH TeOpeTUYEeCKHUU
BOIPOC U /IBA MPAKTHUYECKHUX.

I'Iepequb BOMPOCOB K 3a4eTy:

1. Pemenue 3agaun Ko aJist TMHEWHBIX CTAIlMOHAPHBIX OJHOPOIHBIX
nudepeHnnanbHbIX ypaBHEHUH.

2. Pemienue 3agaun Ko a1t TMHEMHBIX CTAIlMOHAPHBIX HEOJIHOPOIHBIX
muddepennmansubix ypapHenuit. ®opmyna Ko,

3. CBoiicTBa oneparopa, UMEIIIero Yuciao 0 HopMaabHBIM COOCTBEHHBIM YHCIIOM.
4. PenieHue TMHEMHOTO ypaBHEHUs B 0aHAXOBOM MPOCTPAHCTBE C HEOOPATUMBIM
OIIEpATOPOM ITPU HEU3BECTHOM.

5. PaznoxeHue npocTpanCcTBa Ha MOAIPOCTPAHCTBA C MMOMOIIBIO ONepaTopa,
uMeroniero ynciio 0 HopMajabHBIM COOCTBEHHBIM YHCIIOM.

6. DKBUBAJICHTHOCTh JINHEHHOTO YpaBHEHUSI C HEOOPATUMBIM OIIEPaTOPOM
CHUCTEME YPaBHEHUN B MTOAIPOCTPAHCTBAX.

7. Pemenue nuddepeHuuanbHbIX YpaBHEHUN B OANPOCTPAHCTBAX.

8. PerynsipHOCTh OTmepaTOpHOTO MyyKa. Y CJIOBUSI 0OPATUMOCTH ITydKa.



9.OKBUBaJIEHTHOCTH OOPATUMOCTH OTMIEPATOPHOTO ITyUYKa MOTHOTE JKOPJaHOBA
HabOpa 3JIEMEHTOB.

10. YcnoBus cyiiecTBOBaHUS M €IMHCTBEHHOCTHU perieHus 3a1aun Komu.
11. Pemenne 3agaun Ko B peryiasspHOM ciydae.
12. Pemenue 3amaun Ko B HeEperysipHOM ciydae.

KHNM (3auer)
KUM Ne1

1. Pewenue 3asjauu Ko B perysispHoM ciy4yae.

2. Ilpu xakuX 3HAYCHHSX MMapameTpa b perrenue HadaIpHOU 3a1a49u

dx
A—=Bx(t
o (t)

CymcCTBYCT U CAMHCTBCHHO, CCJIX OIICPATOPBI Au B 3aJaHbl MaTpUullaMH

>
I
o+ O

b
0
1

o — O
o
I
N

3. EXVHCTBEHHO M pellIeHNe HAaYaJIbHOM 3aJ1a4u JUIsl YPAaBHEHUS

dx
A—=Bx(t),
o (t)
ecinu ornepaTopel A U B 3aaHbl MaTpuIlaMu
0O 0 -1 1 0 1
A={1 0 1|, B=|0 3 2
1 0 O 0O -1 4

KM Ne2
1. YcinoBus CymeCTBOBAHHUA U €eJUHCTBEHHOCTH pELICHUA 3a1d9H Komu.

2. IIpu KakuX HayaJbHBIX YCIOBUAX CYIIECTBYET PELICHUE 3a/1a4M JJIsl yPABHEHUS
dx
A—=Bx(t),
dt

eciu oniepatopbl A M B 3aaHbl MaTpUIlaMU



1 0 O 5 0 1
A=0 3 1|, B=l1 -1 4]|?
0 3 1 0O 2 O
3. HpH KaKHX 3HAUCHUAX HapaMeTpa a pGHIeHI/IG Ha‘IaJIBHOI‘/’I 3a1a4u
dx
A—=Bx(t
~ (t)

CYILLECTBYET U €IMHCTBEHHO, €CIU onepaTtopbl A U B 3aJjaHbl MaTpULIAMH

>

I
» O o
o o o

0 1
1|, B=|1
1 0

N O O
o ~ O
-~

[ns oueHnBaHWs pe3ynbTaToB 00y4YeHNsi Ha 3K3aMeHe UCMONb3YTCA creayowmne nokasaTenu:

3HaHUE OCHOBHBIX IOJIOKEHUN TEOPUHU BO3MYILEHUS OIIEPATOPOB; TEOPUU

i pepeHInanbHbIX YpaBHEHUH, HEPA3PEIIEHHBIX OTHOCUTENBHO CTapLIei
POU3BOJHON, OCHOBHbBIE TOCTAHOBKY 33]1a4 JIJIs1 YPaBHEHUI C HEOOPATUMBIMU
ONEPATOPaMH;

yYMEHUE TPUMEHATh METO/IbI TeOpUU AU((epeHInaIbHbIX YPaBHEHHUI,
CHEKTPAIbHOU TEOPHH, KOPPEKTHO MOCTABUTH 3a7auy A JudPepeHnanIbHbIX
YPaBHEHMUI;

BJI1aACHUC HaBbIKaMH HCCJIICAOBAHHNA 3aJa4 C HeO6paTI/IMI>IM OIICPAaTOPOM IIpHU
HpOHSBOI{HOﬁ, MCTOAAMHU MOACITIUPOBAHMA JCCKPHUIITOPHBIX IIPOLICCCOB.

Jj1s o1leHMBaHMsI pe3yJIbTaTOB O0yUeHUs Ha 3a4€Te C OLIEHKON HCTOIb3YIOTCS OLEHKHU:
OTJIMYHO, XOPOILO, YAOBIETBOPUTEIBHO, HEYAOBIECTBOPUTENBHO. COOTHOIIEHNE
noKasarelield, KpUTEPUEB U IIKaJIbl OLICHUBAHUS PE3YJIHTATOB 00yUYEHUS

Kputepumn OLeHuBaHu4 YpoBeHb LLikana oueHokK
KoMneTeHunn cthopmMmmnpoBaHHOCTHU

KOMMNeTeHUnn
OOyuaroiuiics Biajaeer Bricokuit ypoBeHb | OTIMYHO

3HAHUSMH OCHOBHOTO y4€OHO-
IpOrpaMMHOTr0 Matepuasa B
00BeMe, HeOOXOJUMOM JIJIST
JanbHeIe yaeOnl u
MpeACTOsAIIEH pabOTHI MO
CIICIIMAIBHOCTH, CIIPABIISICTCS C
BBIIOJIHCHUEM 3aJIaHUM,




IPEAYCMOTPEHHBIX MTPOTPAMMON,
3HAKOMBIM C OCHOBHOM
JINTEPATYPOU, pPEKOMEHIOBAHHOM
porpamMMou. J{onomHUTETbHBIM
YCJIOBUEM IOJTYYEHHUS OLIEHKH
«OTIIMYHO» U «XOPOILIO0» MOTYT
CTaTh COOTBETCTBYIOIIUE YCIIEXU
IIPY BBITIOJIHEHUH
CaMOCTOSITEIIBHOU U
KOHTPOJIbHOM paObOThI,
CHCTEMATUYECKasi aKTUBHA
paboTa Ha JIEKITMOHHBIX U
NPAKTHUYECKUX 3aHSTHUSX.

OOyuaromuiics J0CTaTOYHO Xopouinii ypoBeHb | XOPOILIO
BJIaJIe€T OCHOBaMU Y4eOHO-
IpOrpaMMHOTr0 MaTepuana,
oOHapy>KUBaeT
HENPUHIIUITHAIbHBIC TPOOEIIHI B
3HaHUAX OCHOBHOTO Y4eOHO-
IIPOTPAMMHOTO MaTepraia
JlonyliileHHbIE HE3HAUNUTEIIbHbBIC
OIIMOKH MCTIPABIISAET C TOMOILBIO
HAaBOJISIIMX BOIPOCOB.

Jlommyckaet ormmoku B Cpennuii ypoBeHb | Y JOBJIETBOPUTEIBHO
BBITIOJIHEHUU MPETYCMOTPEHHBIX
IPOTPAMMOU 3aJaHHUM, HO MOXKET
OTBETUTh HA MHOTHE
JOIIOJTHUTEIIBHBIE BOIIPOCHI,
IIPEJIOKEHHBIE
MIPENOAABATEIIEM.

JlonyckaeT NpUHIMITHATIbHBIE Huskuit ypoBens | HeynoBieTBopuTenpsHO
OIIHUOKH B BBIMOJHEHUU
MIPENYCMOTPEHHBIX MPOTPAMMON
3axanuii. He MokeT OTBETUTE Ha
JOTIOJIHUTENIbHBIE BOPOCHI,
IIPEUI0KEHHBIE
IIPENOAABATEIIEM.

20.3 PoHA OUEHOYHbIX cpeaAcTB CPOPMUPOBAHHOCTM KOMMNETEHUUN CTYAEHTOB,
pekomMmeHAyeMbIW ANns NpoBeAeHUA AMarHOCTUYeCKUX paboTt

1) 3akpbITble 3aaaHus (TeCToBble, cpeaAHUN YPOBEHb CJIOXHOCTU):




1. Bce nn HEO6paTVIMbIe onepartopbl UMEKOT YHNCNO HOJZIb HOPMaJZibHbIM
cOb6CTBEHHbIM YMUC/IOM:

1) Bce;
2) He Bce?
OTBeT: HE BCe.

2. Kakue 11emouku uCnoyib3yroTcs IS OTpeIeTICHUS] € IMHCTBEHHOCTH HIIN
HEEJIMHCTBEHHOCTH PEUICHUS HAYaJIbHOU 3a7]auM JJIsl IECKPUIITOPHOTO YPABHEHUS .
l)uenoukun MapkoBa;
2) nenouku XKopnaana;
3) uenouku upuxie?
Otser: nenouku JKopaana.

3. Bce nu HeoOpaTuMble orepaTopbl UMEIOT YHCIIO HOJIb COOCTBEHHBIM YHCIIOM:
1) Bce;

2) He Bce?

OTtsBer: Bce.

4. Kakol onepaTOpHbIN My4YOK NPUMEHsIeTCs AJ1s1 ONpe/esieHus
e/IUHCTBEHHOCTH WJIM HeeJJUHCTBEHHOCTH pellleHHs1 Hada/IbHOM 3a/1a4u
JIJs1 IeCKPUIITOPHOTO YPaBHEHUS:

1. (A—ZB);
2. (B—ﬂJ);
3. (A—A1)>

Otser: (A—AB).
5.11pu Kakux HavaJlbHBIX 3HAUEHUAX CYIIECTBYET pelleHue 3anaun Komm s
CUCTCMbI

Xl’ _X; = Xl(t)_zxz(t)!
X —2X, + X5 = X, (t) + X, (1),
2X = 3%, + X = X (t) + X, (t)?

HpI/I HaYaJIbHBIX 3HAYCHUAX, YIOBJICTBOPAOIIUX YCIIOBUIO
1)2x1(0) —-X,(0)+2x,(0)=0

Ui

2) X (0) +2x,(0) - x,(0) = 07
OTBeT: BEPHBIN OTBET MEPBBIN. |

2) 3aKkpbIThie 3aaaHusa (TecToBble,NOBbILLEHHbLIV YPOBEHb CJIOXHOCTHU):




1. Yro Takoe KOpHEBOE MOANPOCTPAHCTBO AJIi HEOOpATUMOTIo onepaTopa?
OTtBeT: 3T0 JMHEWHAs 000109Ka COOCTBEHHBIX U IPUCOECAMHEHHBIX K HUM
3JIEMEHTOB, €CIIM UX KOHEUHOE KOJIMYECTBO.

2.Kak OoIpCACIIACTCA CAMHCTBCHHOCTD UJIM HCCAUMHCTBCHHOCTD PCIICHUA

dx

HAYaJILHOM 3a1a4M JUIs yPaBHEHUS AE = Bx(t), A- 0 u.c.u, c momouIsio

CBOMCTB OIEPATOPHOTO My4Ka?

OTBeT: peneHre HaYaIBbHOW 3a/1a4H IS JAHHOTO YPAaBHEHHS €IMHCTBEHHO TOTa
¥ TOJILKO TOT/I4, KOT/Ia OTIEPATOPHBIN My40K 0OPATUM MPHU JTOCTATOYHO MANbIX A
OTIIUYHBIX OT HYJISI.

3.Kak OoIIpCACIIACTCA CAMHCTBCHHOCTD UJIM HCCAMHCTBCHHOCTD PCHICHU A

dx

HAYaJILHOM 314K JUIs yPaBHEHUS Ad— = Bx(t), A-0u.c.u, c momompio

LEMOYEK MPUCOCTUHEHHBIX 3JIEMEHTOB?

OTBer: penieHre Ha4YallbHOW 3aJa4M IJI1 TAaHHOTO YPABHEHUS €IUHCTBEHHO TOT1a
¥ TOJILKO TOTJIA, KOT/a LIEMOYKH /3 - IPUCOEIMHEHHBIX DIEMEHTOB it A
KOHEUHBI.

4.CyniecTBYeT JIU HEHYJIEBOE PElICHNE HayadbHOM 3a/1a4d JIJIsl YpaBHEHHUS

dx

A— = Bx(t), A- 0 n.c.u, eciu BEeKTOp HAYANLHOTO YCIOBHS IPUHAIEHKUT

-1 .
KopHEBOMY nojnpoctpancTsy onepatopa (A—AB) A, AeU(0)NC?
OTBeT: HE CYIIECTBYET.

5.Eciu onepatop A: E — E, E - 6anoxoso npoctpanctso, u A umeer uucino
HOJTb HOPMaJIbHBIM coOcTBeHHbIM uncioM, To E = M + N . Onummre
noanpoctpaactso M .

Oteer: M - nmuneitnoe, nEBapMaHTHOE OTHOCHTENBHO omepaTopa A
TOANPOCTPAHCTBO, Takoe, uto cyxkenne A ma M umeer orpanuuenusiit
oOpaTtHbIi omepaTop.

6. Ecitu onepatrop A: E — E, E - 6anoxoso npoctpanctso, n A umeer uncio
HOJIb HOPMAJIbHBIM COOCTBEHHBIM YHCIIOM, TO B KAKOM IMOANPOCTPAHCTBE JIeXKAaT

dx

BCe penrenus 3anaun Komm st ypasnenus A E = Bx(t)?

OTBeT: B NPsIMOM JIONIOJTHEHUU K KOPHEBOMY IOIITPOCTPAHCTBY.

7.Pazpemma nu 3agaya



X+ X, = X (t) —3x, (1), 1
X)X, = X, (1) +2%,(1), x(0)=| -1|?

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

8.Kakas cBs3b MeXIy MopsakoM nomoca onepatropa A — AB
(AZ E — E, E - 6anoxoBo npoctpanctso, 1 A umeeT uncio HOMb

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

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

dx

9.KaKkoBo pelieHne HauaIbHOMN 3a1auu Jist ypaBHeHust A p = 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

10. EAMHCTBEHHO M pelleHne 3a1aun i ypasHeHus A d— = Bx(l‘ ), A-

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

OTBeT. €IUHCTBEHHO.



