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1. MecTto aucuumiannsl B ctpykrype OIIOIT
JucuummHa OTHOCUTCS K 4acTH, (POPMUPYEMOM ydacTHUKaMH 00pa30BaTENIbHBIX OTHOIICHUH (Kypc IO

BBIOOPY) 1o Hanpasiernio moarotosku 01.03.01 «Maremaruka». Manexkc qucnumuabel b1.B.J1B.01.02

Ne MecTO0 IMCHUIIMHBI B y4e0HOM CTaHaapTHBIN TEKCT JJI51 aBTOMATH4YECKOT0
Bapu IJIaHe 00pa3oBaTebHOM 3amoJIHeHus1 B KOHcTpyKTope PILI
aHTa NPOrpamMMbl
1 binok 1. Hucuummuuer (Moxynu) | Jucuunmuuna b1.B.JIB.01.02 «KauecTtBennass Teopus
YacTp, dbopmupyemas | ITMHAMHUYECKUX CHUCTeM» oTHocuTcs kK yactu OOII
ydyacTHHKaMu  oOpa3oBaTenbHBIX | HampaBieHuss mnoxarotoBku  01.03.01 Maremaruka
OTHOLLEHUN bopmupyemoii Y4aCTHUKaMHU 0o0pa3oBaTeNbHbIX
OTHOUIIEHUN.

2. Tlnanupyemble pe3yJibTATHI 00yYeHHs 10 TUCHHILTHHE, COOTHECEHHBIE ¢ IVIAHUPYEeMbIMH
pe3yJibTaTaMi 0CBOEHHsI 00Pa30BaTeJIbHOI MPOrpaMMbl (KOMIETEHIHSIMH M HHAHKATOPAMHU
JMOCTHIKEHUS] KOMIIeTEeHIIHi)

®opmupyemblie | Ilnanupyemble pe3y/bTaThbl 00y4eHHs 110 AUCUMILIMHE (MOAYJII0), B
KOMIIETEHIIUU COOTBETCTBHH ¢ HHAUKATOPOM JOCTHKEeHUS KOMIIETEHIUHU Haumenonan
(xon, ne
COZIepKaHUE UHAMKATOP KOCTHKEHHASI Pe3yabTaThl 00yueHust OLEHOYHOTO
KOMITETEHIIHH) KOMITETEHIIHU™* N0 IUCHUIIHHE** cpeacrsa
(xoJ, coliepKaHnue MHIUKATOPa)
I1K-6. I1K-6.1. 3HATB' KoutponbHas
Cnocoben 3HaeT crerupuKy HayqHbIX . pabora
COCTAaBIISITh 0630pOB. OCHOBHBIC TTOHSATHS Ka4e€CTBEHHOM
Hay4HbIC TEOpUU U Teopun OudypKanuii
0630pH, JIBYMEPHBIX JUHAMHYECKHX CHCTEM
pedepats u
OTUCTEL o U Ha 6a3e 3TOro MOXKeT
TeMaTHKe MOJATOTOBUTH HAYYHBIN 0030D.
MTPOBOIUMBIX
HCCIJIEJOBaHNH, a
TaKKe
[IOATOTOBUTH IK-6.2, YmeTs!
HayTHYIO YMeeT COCTaBlIsTh HayYHbIC [IpoBOIUTE MOJIHOE KAYECTBEHHOE
ny6mKammIo 0030pbI, peepaThl ¥ OTYETHI [0 | pcciIe[0BaHHE ABYMEPHBIX
TCMATHUKEC IIPOBOAUMBIX JUHAMHAYECKUX CUCTEM, COUETAas
HCCIIEIOBAHNH, a TAKKE AHAJIUTUYECKHUE METO/IBI C
HNOATOTOBUTH HAYYHYIO YHCIICHHBIMH pPe3yJIbTaTaMH,
Ty OJIMKAIHIO. MOJTy4CHHBIMH Ha KOMITBIOTEPE U KontpoubHas
COCTaBIISITh HAy4YHBIE 0030HI, paGora
pedeparthl ¥ OTYETHI 110 TEMAaTHKE
MTPOBOJIMMBIX UCCIIEOBAHUM, a TAKKE
MOJITOTOBUTH HAYYHYIO ITyOJIMKAITUIO.
I1K-6.3. Baaners:
BrnaneeT cnocoGHOCTBIO 110 MaTeMaTHIeCKIM aIapaToM KonTtponbHast
COCTaBJICHHIO HAYIHBIX 0030POB, | kaueCTBEHHOI TEOPHH U TEOPHHU pabota
pedepaToB v OTYETOB IO 6udypKawuii AByMEpHBIX
TEMATHKE IIPOBOAMMBIX JTUHAMHYECKUX CHCTEM U CIOCO0eH
HCCIIE/IOBAHUH. COCTaBHUTb Hay4HBIH 0030p, pedepar u
OTYET 110 TEMATHUKE IPOBOIUMBIX




HUCCIEIOBaHUN.

3. CTpyKTypa U cojep:kaHue TUCIUTTUHBI

3.1. TpynoeMKoCTb AUCHUNIHHBI

Ounas ¢opma o0ydeHust
O06mas TpyA0eMKOCTh 33ET
YacoB no yuedHOMY IUIaHY 108
B TOM 4HcCJIe
ayANTOPHBIE 3aHATHSA (KOHTAKTHas padoTa): 50
- 3aHSATHUS JIEKIIMOHHOT0 THIA 32
- 3aHATHS CEMHUHAPCKOI0 THIA 16
- 3aHATHSA J1a00pPaATOPHOIO TUIIA
- Tekyuuii kourpoas (KCPUD) ’
camMocCTosITeJIbHAsI padoTa 22
IIpomeskyTouHasl aTTeCTAIIMA — IK3aMeH 36

3.2. Conep:xkanne TUCHUNIHHBI

B ToM uucne

KonrakrHas padora (pa6ora Bo
B3aMMO/JEHCTBHH C MpPenojaBaTesaeM), Yachl.
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Tema 1:
JAnHamMuyeckue cucTeMbl Ha MIIOCKOCTH: 8
TPAaEeKTOPUH, OCOOBIE TOUKH, TEOPHUS 36 11 5 0 16
WHJIEKCOB, MpeCIIbHBIC ITUKIIbI, cepa
Ilyankape.
Tema 2:
budypxaruu coctosiHMi paBHOBECHS. 36 11 5 0 16 8
['pyObie cuctemsbl. budypkarus poxneHus
MPEAEIbHBIX ITUKIIOB.
Tema 3.
JIlnHaMUYEeCKHE CUCTEMBI, 3aBUCSIIIUE OT
’ 34 10 6 0 16 6
apaMeTpoB. ['aMHUIIBTOHOBBI CUCTEMBI.
KoncepBatuBHbBIE CHCTEMBI
Texymmii kourposs (KCPUD) 2 2
IIpomexxyTouHas aTTecTalus — SK3aMeH 36
Hroro 108 32 16 0 50 22




Texkymuii KOHTPOJb YCIIEBAEMOCTH pealu3yeTcsi B (popMax OMNPOCOB Ha 3aHATHSX CEMHHAPCKOTO
THUTIA.

[TpomexxyTouHas aTTecTalus NPoxXoauT B opMe IK3aMeHa.

[IpakTHueckas MOATOTOBKA MPEAYCMAaTPUBAET BBIMOJHEHUE MTPOCKTA, PEIICHUE MPUKIIATHON 3a1a4n
Kelica.

4. Y4eOHO-MeTOAMYECKOE o0ecreyeHue CaMOCTOSITEJIbHOMI padoThI 00y4Jaromuxcs

CamocTosTenbHas paboTa 00y4yaroumxcs:

BelnonHeHne 3ajaHuil ¥ pelIeHre 3a/1a4 Ha CaMOCTOSTEIbHYIO TOATOTOBKY.
[ToaroroBka K KOHTPOJIBHOM padoTe.
OO0pazoBaTenbHbIi MaTepuall 1Ji CaMOCTOSTEIbHON padOThI CTYAEHTA!
1.AunponoB A.A., Butt A.A., Xaiikua C.D. Teopust konebanuii (2-e u3za.) M.: ®uzmarrus, 1959
http://eqworld.ipmnet.ru/ru/library/physics/wave.htm
2.byrenun H.B. Beenenue B ananutuueckyro mexanuky. M.: Hayka, 1971
http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical.htm
3. Anzponos A.A., Jleontosuu E.B., Fopaon U.1., Maiiep A.I'. KauecTBenHas teopus
JTUHAMHUYECKHUX CUCTEeM BTOporo nopsiaka. M.: Hayka, 1966
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm
4. Hembiukuii B.B., Ctrenanos B.B. KauecTsennas Teopus nudGepeHInanbHbIX ypaBHEHUH. M. -
JI.: OT'U3, 1947
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

6. Mopo3sos A.Jl. BBesenue B MaTeMaTH4eCKHe METO/IbI HETMHEHHON TUHAMHKH. DJIEKTPOHHOE
yaeOHo-MeToanueckoe nocodue.-H.Hosropoa:Huxeropoackuit rocyausepcuret, 2012.098 c.
(www.unn.ru/books).

KOHTpOJ'H)HI)IG BOIIPOCBI W 3adaHUA JIA MPOBCACHHA TCKYIICTO KOHTPOJIA H HpOMe)I(YTO‘{HOﬁ
aTTECTAllUU 110 UTOraM OCBOCHUA JUCIHUIIIIMHBI IPUBCACHBI B I1. 5.2.

5. ®oH/ OLIEHOYHBIX CPEACTB JIJIsi MPOMEKYTOYHOM aTTeCTAIMH MO TUCHHUIIHHE (MOIYJII0),
BKJIFOYAIOIINH:

5.1. Onucanue WK1 OUEHHBAHUS PE3yJIHTATOB 00yUEHHs 110 JHCIHILIHHE

IlIkana oueHnBaHusi cC)OPMHPOBAHHOCTH KOMIIETEHIUIA
Yposenb 1 bopmup 1



http://www.unn.ru/books

chopMupoBaH HEY/IOBJIETBO | Y/IOBJIETBOPH
TJI0X0 X0pOoIIO O4YeHb XOPOIIo OTJIHYHO MPEeBOCXOTHO
HOCTH PUTETBHO TeJIBHO
KOMIIeTeH M
(uHaUKaTOpa
JTOCTHKEHUS He 3aureno 3adreHo
KOMIIeTeHIIU )
OTtcytcTBHE Hamnuune
3HAaHUH IpyOBIX
Marepuaia, OmHOO0K B
OTCYTCTBYET OCHOBHOM
yTeTRy VpoBeHb YpoBeHb
CIIOCOOHOCTE MaTepuaie, . .
MuHHMAIIBHO | 3HAHUI B 3HAHUH B YpoBeHb
peLIeHus HaJM4YHe . N
JIOITy CTHMBIN o0Obeme, o0beme, 3HAHHUH B YpoBeHb
CTaHIIAPTHBIX | IPYOBIX .
YPOBEHB COOTBETCTBYIOII | COOTBETCTBYION] | 00BeMe, 3HaHUII B
3ajad, IIOJTHOE | OIIMOOK IpH .
3HAHUI. €M IporpaMme eM Tporpamme COOTBETCTBYIO | oObeMe,
OTCYTCTBHE peuieHnn
3HaHusg JomymieHo MOATOTOBKH. TIOJITOTOBKH. meM IIPEeBHIIAIONIEe
HaBBIKOB, CTaH/IAPTHBIX
MHOTO JomnyieHo JonyieHo nporpamme M Iporpammy
npenycMoTpe | 3ajad,
HerpyObIX HECKOJIBKO HECKOJIbKO MOATOTOBKH, MOATOTOBKH.
HHBIX OTCYTCTBHE
OIIHMOKH. HErpyObIX HECYIIECTBEHH 6e3 ommooK.
KOMIIETCHIE | HAaBBIKOB,
. OIINO0K BIX OIIMOOK
f BCIIEACTBUE | MPELyCMOTPE
OTKa3a HHBIX JIaHHOM
00ydJaromieroc | KOMIICTEHIIHE
s1 OT OTBETA .
CHOCOOHOCTH CHOCOOHOCTD
OtcyTcTBYeT CIOCOOHOCTH
HaJIM4Yne pemieHus Bcex CII0COOHOCTH CrocoOHOCTE | penreHus
CIOCOOHOCTh peleHus
rpyoOBIxX CTaHIapPTHBIX pelieHus Bcex peuieHus CTaHIAPTHBIX
pereHus OCHOBHBIX
OmMOOK TP 3a1a4 ¢ CTaHIapPTHBIX CTaHJApTHBIX | 3aJa4 U
CTaHJAPTHBIX CTaHAAPTHBIX
Ymenus peuieHnn HE3HAUUTENBHBl | 3ama4 0e3 U HEKOTOPBIX | LIMPOKOTO
3a1aq 3a1ad ¢
A CTaHJAPTHBIX MH oInOOK U HEeCTaHAapTH Kpyra
HETpyOBIMU .
3amad. HOTPEUIHOCTSAM | TOTPEIIHOCTeH. | BIX 3a1a4 HECTaH/apTH
OIIUOKAMH.
u. BIX 33714
OTCYTCTBHE HaJIM4ne Hanuuwme Bcex
MOJTHOE HaJIMYHE BCEX
psma GOJTBIIMHCTBA HAJMYKe BCEX | HABBIKOB,
OTCYTCTBHE . ENE OCHOBHBIX
B)KHEHIIINX OCHOBHBIX HaBBIKOB, MPOJIEMOHCT]
HAaBBIKOB, MHHUMAJIBEHO HaBBIKOB,
HaBBIKOB, HABBIKOB, MPOJEMOHCTD | MPOBAaHHOE B
peycMOTpe HEOOX0IUMOT MPOJIEMOHCTPHUP
Hagbixn MIpeLycMOTpe HPOJEMOHCTPUD HPOBaHHOE B CTaH/IapTHBIX
HHBIX . | o MHOXecTBa OBaHHBIX B
HHBIX JTaHHOM OBaHHOE B CTaHJApTHBIX | U
KOMIIETCHI[HE HaBBIKOB CTaHIAPTHBIX
N KOMIIETeHIIHE CTaHIAPTHBIX CHTYaIHsIX HECTaH/IAPTH
i . CHUTYalusIX
i CHUTYyalHsIX BIX CHUTYaIUsIX
IMkana OLCHKH IPHU MPOMEKYTOYHOU aTTECTALIMUN
Ouenka YpoBeHb NOATOTOBKH
Bce kommeTeHIMY (YacTH KOMITETCHIUH ), Ha (hOPMUPOBAHHE KOTOPHIX
Iperocxoano HampaBJieHa JUCIUILIINHA, COPMUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOTHO»
Bce xommereHIMu (YacTd KOMIIETCHIMH), Ha (GOPMHUpPOBAHUE KOTOPHIX
3a4TEHO OTanaHO HampaBJieHa TUCIUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE KOTIUIHOY,

Ipu 3TOM XOTH ObI OJJHA KOMIICTCHIIMA C(l)OpMI/IpOBaHa Ha YPOBHC

«OTIUYHO»

Ouensb xopouio

Bce xommnereHumu (4acTH KOMIICTEHIMH), Ha (DOPMHPOBaHHE KOTOPBIX
HarpasjeHa AMCIMIUINHA, C(HOPMHPOBAHBI HAa YPOBHE HE HIXKE «OYEHb
XOPOILIOY», IPH 3TOM XOTs ObI O1HAa KOMIETEHIIUsI c(hOPMHUPOBaHA Ha YpPOBHE
«OYEHb XOpOLIO»




Xoporo

Bce kommereHnmu (4acTu KOMIeTeHIUWIT), Ha (OpMHPOBaHHME KOTOPBIX
HalpaBjeHa JUCLUIIIMHA, CPOPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOIIOY,
IpH 3TOM XOTA OBl OfHA KOMIIETEHIHMA c(opMHpOBaHA Ha YpPOBHE
«X0pomo»

VY 10BIETBOPUTEIBHO

Bce kxommereHmmu (Y4acTH KOMIICTEHIMII), Ha (OPMHPOBAHUE KOTOPBIX
HampaBlieHa IUCHUIUIMHA, C(HOPMHUPOBaHBl Ha ypPOBHE HE HIKE
«yIOOBJIICTBOPHUTEIBHO», IIPH OSTOM XOTA OBl OJHA KOMIICTCHIHSA
c(opMHpOBaHa Ha YPOBHE «yJOBJICTBOPHUTEIEHO

HEC 3a4TCHO

HeynosneTBopurensHO

Xors OBl omHa ~ KOMIIETEHIUS  cPOpMHpOBaHa  Ha  ypOBHE
«HEYZOBIICTBOPUTEIBHO», HU OJIHA M3 KOMIIETEHLUH He copMHUpoBaHa Ha

YPOBHE «IJIOXO»

ITnoxo Xots OBl OZIHA KOMIIETEHIUSI C(OPMUPOBAHA HA YPOBHE «IIJIOXO0)

5.2. TumoBble KOHTPOJIbHbIE 32JaAHUS WM HHbIE MATEPHAJIbI, HEOOXOUMBbIE /ISl OLEHKH

pe3yJbTaTOB 00y4eHust

5.2.1 KoHTpoJibHBIE BOMPOCHI

80npocyl Koo ¢opmupyemoii komnemenyuu
1. JluHaMUYecKHe CHUCTEMBI Ha IUIOCKOCTH: Tpaektopuu, ocoOy ITK-6
TOYKH, TEOpHUsl UHACKCOB, IIpeIebHbIe ITUKIIbI, cepa [Tyankape

2. HTerpasibHast KpuBas, MHTErpajl, OOITUN HHTETpaj I1K-6
3. Mar. OmpeneneHue KayecTBEHHOW CTPYKTypbl pazOuenus 1 [1K-6
TPaCKTOPUHU

4. OnpeneneHne Ka4eCTBEHHON CTPYKTYpHI pa3oueHus Ha Tpaektopu 11K-6
5. Teopus Ilyankape — benaukcona. [lyra, uuki 6€3 KOHTaKTa T1IK-6
6. IIpenenbHas TpaeKTOpHUs I1K-6
7. KauecTBeHHasi CTpyKTypa COCTOSIHUSI PABHOBECHS I1K-6
8. IIpocthie cocTosiHUs paBHOBECHSI (0COOBIE TOUKH). ITK-6
9. Kpurepuii benankcona, J{rojiaka oTCyTCTBUS MPEAETbHBIX ITK-6
IIUKJIOB

10. Onpenenenue rpyooi CUCTEMBI ITK-6
11. TloBenenue Tpackropuii Ha 6eckoHeuHocTH. Cdepa [Tyankape. | [TK-6
13. Ucropus Bo3zHuKHOBeHUs U pa3sutus KTY I1K-6

5.2.2. TunoBble 3a1aHNUs1/321a49H ISl OEeHKH chopmupoBanHocTn komnerenuun [1K-6

KOMIICTCHIINMH.

KonTponbnas padota

X=x-y, y=—y+x%y K+x—x>=0,
X=?
VCTOWUMBOCTE COCTOSHUS PABHOBECHS
X=Y, y=—X+e(@a+bx—x?)y, a,b-—napamempoi X+x+x3=0
X=?
s 3
X—x+x"=0




K+sin(x)+bx+a=0 X=? B o0Jyactu

®Da30Bble MOPTPETHI 2 x2 x*
———+—>0
2 2 4

6. YueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecTiedeHne TN CIUTITHHbBI

1. Augponos A.A., Butt A.A., Xaiikun C.D. Teopus xonebanuii (2-¢ u3a.) M.: @usmarrus, 1959.
(57 2x3.)
http://eqworld.ipmnet.ru/ru/library/physics/wave.htm

2. byrenun H.B. Beenenue B ananutuyeckyio mexanuky. M.: Hayka, 1971.
http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical.htm

0) JIOTIOTHHUTENNbHAS JINTEpaTypa:

1. Mopo3oB A.J]. BBenenue B MareMaTn4ecKie METO/IbI HETMHEHHON IMHAMHUKH. DJICKTPOHHOE
yuebHo-meroaunyeckoe nocodue. H.Hosropoa:Huxeropoackuii rocynusepcutet, 2012. 98 c. Per.
Ne480.12.06.

http://www.unn.ru/books/met_filessyMMND-Book.pdf

2. Augponos A.A., JleouroBuu E.B., Topaon N.U., Maiiep A.I. KauecTBeHHas Teopust
JUHAMUYECKHX CUCTEeM BToporo nopsaka. M.: Hayka, 1966.
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

3. Hempitikuit B.B., Cremanos B.B. KauectBennas reopust auddepenimanbubix ypasueHud. M.-J1.:
OI'n3, 1947.
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

B) nporpaMmHoe obecriedeHre u HTepHeT-pecypchl (B COOTBETCTBHHU € COACP)KaHUEM TUCLUILIMHBI):
[Tporpamma WinSet (Iparynos T.H., Mopo3or A.Jl. Ucnions3zoBanue mporpammer WinSet miis
BU3YyaJHM3alMM JUHaAMUYeCKUX cucteM: YuebHoe nocodue. H.Hosropon: U3a-so HHI'Y, 2007. 102

c., http://www.unn.ru/pages/e-library/aids/2007/41.pdf).

7.MaTepuaabHO-TeXHUYeCKOe odecrevyeHne TUCHHIITHHbI

[Tomerienust npeAcTaBisAOT co00il yueOHbIe ayJUTOPUH UIsl IPOBEIEHUSI YUEOHbIX 3aHATHUH,
IPEJYCMOTPEHHBIX MPOTrPaMMOM, OCHAIlEHHble O0OPYAOBAaHMEM U TEXHUYECKUMHU CpEICTBAMU
oOyueHusi AJis JIEKIMOHHOTO THWIIA, 3aHATHII CEMHUHApPCKOrO THUIIA, TPYNIOBBIX M WHIMBUAYAIbHbBIX
KOHCYJIbTaIMi, TEKYIIEr0 KOHTPOJIA, IPOMEKYTOYHON aTTECTALIUN.

[Tomemenust 111 CaMOCTOSITENBHONM pabOThl OOYYaIOIIUXCSl OCHAIEHBl KOMIIBIOTEPHOM
TEXHUKOM € BO3MOXKHOCTBIO MOAKIIOUEeHUS K ceTu "MHTepHer" M oOecmeuyeHsl JIOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELY

[Iporpamma coctaBieHa B cooTBeTcTBUH ¢ TpeboBanusmu OC BO HHI'Y
ABTOD (BI) K.¢.-M.H., 1o11eHT_A.M.TepeHTheB_

Peniensenr (b1)



3aBeayromuii kadenpoii k.¢.-M.H., goueHt_A.B. Kamuaun

[Iporpamma omoOpeHa Ha 3aceJaHWH METOJUYECKOW KOMHUCCHHM HMHCTUTYTa HH(POPMAIIMOHHBIX
TEXHOJIOTH, MaTeMaThKu U MexaHuku oT 30 HosiOps 2022 roxa, mpotokoit Ne 3.



