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1. Mecto gucuumiannsl B crpykrype OIIOII
JlucuuruiiHa OTHOCUTCS K 4acTd, GOPMHUPYEMOH ydaCTHHKaMH 00pa30BaTENbHBIX OTHOLICHUH (KypcC IO

BbIOOPY) mo HampaeieHuto noarotoku 01.03.01 «Maremaruka». Maaexkc nuciuminnel b1.B./1B.01.02

Ne MecTo 1MCUMILIHHBI B Y4eOHOM CraHgapTHBIN TEKCT 1JI ABTOMATHYECKOT0
Bapu miaHe o0pa3oBaTebHOI 3amoJiHeHus1 B KOHcTpyKTope PIL/I
aHTa NPOrpamMMbl
1 bioxk 1. Jucuumrmumnsl (Momynu) | Quctnumnuna b1.B.JIB.01.02 «KauectBennast teopus
Yacrts, dbopMupyeMasi | AMHAMUYECKUX cucTeM» oTHocutcs Kk dvactu OOII
y4yacTHUKaMH  0oOpa3oBaTesbHbIX | HanpasiaeHuss noxarotoBku 01.03.01  MaremaTtuka
OTHOLLEHUN dbopmupyemoit Y4aCTHUKaMHU 00pa3oBaTeNbHbIX
OTHOUIEHHU.

2. Ilnanupyemble pe3yabTaThl 00y4eHUsl 0 JUCHUIJIMHE, COOTHECEHHbIE ¢ MIAHUPYeMbIMH
pe3yJibTaTaMM OCBOEHHsI 00pPa30BaTe/IbHOI NPOrpaMMbl (KOMIETEHUMSAMU U MHIAUKATOPaAMU
JOCTHKEHUS] KOMIIETeHU)

®opmupyemsbie | Ilnanupyemble pe3y/ibTaThbl 00y4eHHs 110 AUCHHMILIMHE (MOLYJII0), B
KOMIIETEHIIUH COOTBETCTBUM C MHAMKATOPOM NOCTHIKEHUS KOMIIETEHIMHU Haunmenonan
(xon, e
COLCpIKaHUC NuaukaTop 10CTHKEHUS Pe3yabTatbl 00yyenus OLCHOYHOI'0
KOMIIETEHIIUH ) KOMIIeTeHIUH™ 10 IHCHUILIHHE® ¥ CpeacTea
(xon, comepkaHue HHIUKATOPA)
T1IK-6. T1IK-6.1. 3HATD: KonrponbsHas
CrniocoGen 3HaeT crenuUKy HaydHbIX . pabora
COCTABIIATE 0630pOB. OCHOBHBIE ITOHATHUSA Ka4ECTBEHHOM
Hay4YHbIE TEOpUU U Teopun Oudypkranuii
0030psI, JIBYMEPHBIX JTHHAMHYECKHAX CHCTEM
pedepatsl T
OTUCTEL o 1 Ha 0a3e 3TOr0 MOXKET
TeMATHKE MOATOTOBUTH HAYYHBIN 0030p.
MTPOBOIUMBIX
HCCIIENOBAaHNM, a
TaKKe
IIOATOTOBUTH IK-6.2, Ymers:
HayTHYIO YMeeT COCTaBIsITh HayqHbIC IIpoBOIUTE NOJIHOE KAYECTBEHHOE
ny6nm<aumo O630pBI, pe@epaTLI 1 OTYCTEI I10 HCCJIENOBAHUE IBYMEPHBIX
TEMATHUKE IPOBOAMMBIX JUHAMHYECKHUX CUCTEM, cCOUYeTasd
HCCIIEIOBAaHUM, a TAKXKE AHAJIUTUYECKUE METOIBI C
MNOArOTOBUTh HAYIHYIO YMCJICHHBIMHU pE3yIbTaTaMu,
Iy OJIMKALHIO. MOJTyYCHHBIMH Ha KOMITBIOTEPE U KontponbHas
COCTABJIATH HAYYHBIE 0030DHI, pabora
pedeparhbl U OTYETHI 110 TEMATUKE
MTPOBOJMMBIX UCCIICAOBAHUM, & TAKKE
MMOATOTOBUTH HAYYHYIO ITyOIHKAIHIO.
IIK-6.3. Baagern:
Brnaneer cnocoGHOCTBIO TIO MaTeMaTHIECKIM aIapaToM KonTponbHas
COCTaBJICHHIO HAYYHBIX 0030POB, | kauecTBEHHOI TCOPHH M TCOPHH pabora
pedepaToB ¥ OTYETOB TIO GuQypKarii 1BYMEPHBIX
TCMATHUKC MPOBOAUMBIX JUHAMHUYECKUX CHCTEM U CIIOCOOCH
HMCCJIC/IOBAHUH. COCTaBUTh HAYYHEIN 0030p, pedepat u




OTYCT 110 TCMATHUKEC HpOBOI[I/IMbIX
HUCCIeIOBaHUH.

3. CTpyKTypa U coaepkaHHue IUCUUILIHHBI

3.1. TpynoeMKOCTb JUCHUNJIMHBI

Ounas popma o0ydeHust
Oo0mast Tpy10eMKOCTh 33ET
YacoB no yyeOHOMY IJIAHY 108
B TOM YHCJIe
ayAMTOPHBIE 3aHATHS (KOHTAKTHAsA padoTa): 50
- 3aHSITHS JeKINOHHOTO THIIA 32
- 3aHSITHSI CEMMHAPCKOr0 THIA 16
- 3aHATHSA J1a00PATOPHOI0 TUNIA 0
- Tekymuii koHTpoab (KCPUD) )
camMocTosiTeJIbHasi padora 22
IIpomeskyTouHasi aTTeCTAlUs — IK3aMeH 36

3.2. ConepxaHue QTMCUMILTHHBI

B tom uncie

KonTakTHas paéora (paéora Bo s
B3aUMO/IeCTBUM C NpenogaBaTeaeM), 4achl. § -
U3 Hux = §
®
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pAa3eoB U TeM JUCHUILIHHbI (ach) - e 2 §
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Tema 1:
III/IHaMI/ILICCKI/IC CHUCTEMBI Ha IIJIOCKOCTH: 8
TPACKTOPUH, OCOOBIC TOUKH, TCOPHS 36 11 5 0 16
HHACKCOB, ITPCACIbHBIC TUKIIbI, C(bepa
[Iyankape.
Tema 2:
budypkanuu cocTosiHHUI paBHOBECHS.
36 11 5 0 16 8
I'pyOsie cuctembl. budypxamms poxaeHus
NPEeIEIbHbIX IIUKIIOB.
Tema 3.
III/IHaMI/ILICCKI/IC CHUCTEMBI, 3aBUCAIIINUEC OT
’ 34 10 6 0 16 6
napaMmeTpoB. [ 'aMHIIBTOHOBBI CUCTEMBI.
KOHCCpBaTI/IBHBIe CHUCTCEMbI
Texymuit kouTpons (KCPUD) 2 2
TIpoMex)yTOUHAs ATTECTALUS — SK3AMEH 36
Hroro 108 32 16 0 50 22




4TeKy1.I.IPII>i KOHTPOJIb YCIICBACMOCTU PCAJIU3YCTCA B (1)OpMaX OIIPOCOB Ha 3aHATHAX CEMHUHAPCKOI'O
THIIA.

HpOMex(yTqua;I aTTeCTanms IIpoOXOJUT B (bopMe 9K3aMCHa.

[IpakTrueckas MOArOTOBKA MPETyCMaTPUBAET BHIIIOJIHEHUE IPOEKTa, PELICHUE MPUKIAIHON 3a/1auu
Kelca.

4. YyeOHO-MeTOIUYECKOE obecneueHmne CaAMOCTOATEJILHOMI padoThI o0yuarumuxcst

CamocrosTenpHas padoTa 00yJaromuxcs:

Boinonnenue 3aganuii U penieHne 3a1a4 Ha CaMOCTOSTEIbHYIO TOATOTOBKY.
[TonroroBka K KOHTPOJILHOU paboTe.
OO0pazoBarenbHBIN MaTepUa ISl CAMOCTOSATEIIHLHON Pa0OTHI CTYICHTA:
1.AugponoB A.A., Butt A.A., Xaiikun C.3. Teopust konebanuii (2-e u3zn.) M.: ®uszmarrus, 1959
http://eqworld.ipmnet.ru/ru/library/physics/wave.htm
2.byrenun H.B. Beeaenue B ananutudeckyro mexanuky. M.: Hayka, 1971

http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical.htm

3. Amngponos A.A., Jleonrosuu E.B., F'opnon U.H., Maiiep A.I'. KauecTennas Teopus
JUHAMUYECKHX CUCTeM BTOporo nopsiaka. M.: Hayka, 1966

http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

4. Hembmxuii B.B., Crenanos B.B. Kauectsennas teopus nuddepeHnnanbHbIX ypaBHeHUH. M.
JI.: OT'U3, 1947
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

6. Mopo3zoB A.Jl. BBenenue B MaTeMaTUUE€CKHUE METO/Ibl HETMHEMHON TMHAMUKHU. DJIEKTPOHHOE
yaeOHo-MeTomdeckoe nmocooue.-H.HoBropoa:Hmkeropoackuii rocyausepcuret, 2012.098 c.
(www.unn.ru/books).

KOHTpOHBHLIe BOIIPOCHI W 3adaHuA Ui HOPOBCACHUS TCEKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ
aTTCCTAllMU 110 UTOIraM OCBOCHHUA JUCHUIIIMHLBI IIPUBCICHBI B II. 5.2.

5. ®oHj 01leHOYHBIX CPEACTB AJIsl MPOMEKYTOUHOIH aTTecTAMHU N0 JUCHUILINHE (MOIY.I10),
BKJIFOYAIOIIHAH:

5.1. Onucanue mKaa oueHUBaHUs Pe3yJIHLTATOB 00yYeHHsI M0 TUCIHILIHHE

IlIxana onennBanusi cC)OPMHUPOBAHHOCTH KOMIIETEHIUI
YpoBennb (hopmup



http://www.unn.ru/books

OTINYHO

HalpasJieHa JUCIHUIUINHA, CHOPMHUPOBAHBI HA YPOBHE HE HMKE «OTINIHOY,
IpH 3TOM XOTs OBl OfHa KOMIIETEHIMsA c(opMHpOBaHa Ha YpPOBHE

«OTJIUYIHO»

copmupoBan HEYJIOBJIETBO | YAOBJIETBOPH
I10X0 X0po1o 04eHb XOPOLIO OTJINYHO MPEeBOCXO0IHO
HOCTH pUTEJIBHO TeJIbHO
KOMIIeTeHIH i
(MHAMKaTOpPa
JOCTHIKEHHS He 3aureno 3auTeHo
KOMIIETEeHLHIA)
OtcyTcTBHE Hamane
3HaHUH IpyOBIX
MaTepHana, OImuoOoK B
OTCYTCTBYET OCHOBHOM
Y 4 YpoBeHb YpoBeHb
CII0COOHOCTD Marepuane, . =
MuHUMAIBbHO | 3HAHUU B 3HAHHH B VYpoBeHb
peeHus HaJau4Kre . .
JIOTTY CTUMBIH o0beme, o0beme, 3HAHUH B YporeHb
CTaHAAPTHBIX | TPYOBIX .
YPOBEHb COOTBETCTBYIOI[ | COOTBETCTBYIOII | oObeMe, 3HAHUI B
3a[ad, MOJHOE | OIIMOOK IpH .
3HAHUH. €M Mporpamme €M Mporpamme COOTBETCTBYIO | 00BeMe,
OTCYTCTBHE pelIeHuN
3HaHus JonyieHo IIOTOTOBKH. IIOATOTOBKH. meM TIPEBBIIIAOIIE
HaBBIKOB, CTaHIAPTHBIX
MHOTO JonytieHo JlomymieHo mporpamme M IpOrpamMMy
MpeaycMoTpe | 3amad,
HETpyObIX HECKOJIbKO HECKOJIbKO MOATOTOBKH, MOATOTOBKH.
HHBIX OTCYTCTBHE
OIINOKH. HEeTpyObIX HECYILIECTBEHH 0e3 ommnooK.
KOMIICTCHIIUC | HABBIKOB,
N ouInboK BIX OLIMOOK
¥ BCIIEACTBHE | MPEAyCMOTpe
OTKa3a HHBIX JTAaHHOMU
00yYarmeroc | KOMIETCHITHE
s1 OT OTBETA H.
CIIOCOOHOCTH CIIOCOOHOCTh
OtcyTcTBYeT CIOCOOHOCTh
HaJIM4ue peleHns Bcex CIOCOOHOCTH CrocoOHOCTD | perIeHust
CIIOCOOHOCTE pemeHus
rpyOBIX CTaHAAPTHBIX peIeHHs BceX pelieHus CTaHAAPTHBIX
pelieHus OCHOBHBIX
omubOK Ipu 3a/1a4 ¢ CTaHIAPTHBIX CTaHAAPTHBIX | 3a7a4 U
CTaHJapTHBIX CTaHAAapPTHBIX
Ymenus pelIeHuN HE3HAYUTENbHBI | 3a7a4 0e3 U HEKOTOPBIX LIHPOKOTO
3a1a4 3a/1a4 ¢
A CTaHJAPTHBIX MH OIIMOOK U HECTaH/IapTH Kpyra
HEerpyObIMU .
3a/1a4. TIOTPEIIHOCTSIM MOTPEIIHOCTEH. | BIX 337124 HECTaHAapTH
OIIHOKaMHU.
H. BIX 33724
OTCYTCTBHE HalIn4yre Hamnune Bcex
MOJIHOE HaJIM4YHe BCEX
psana OOJIBIIMHCTBA HaJMYHe BCEX | HABBIKOB,
OTCYTCTBHE . HaJau4Kre OCHOBHBIX
BaKHEHUIIINX OCHOBHBIX HAaBBIKOB, TIPOAEMOHCTP
HaBbIKOB, MHHUMAaJIbHO HaBBIKOB,
HaBBIKOB, HaBBIKOB, MPOJEMOHCTP | MPOBAHHOE B
MPEIyCMOTpE HE00X0JUMOT MIPOJEMOHCTPHP
HaBbiku MpeayCMOTpe TIPOJACMOHCTPHUP HPOBAHHOE B CTaHAAPTHBIX
HHBIX . | oMHOXecTBa OBaHHBIX B
HHBIX JTaHHOM OBaHHOE B CTaHAAPTHBIX | U
KOMITETEHIINE HaBBIKOB CTaHJAPTHBIX
N KOMIIETEHIIE CTaHAAPTHBIX CUTYyaIUsIX HECTaH/IaPTH
i N CUTYyalHUsAx
i CUTYyaLUsIX BIX CUTYaIHAX
HIxkana OLHCHKH IMPH MPOMEKYTOYHOU aTTECTALIMH
Onenka YpoBeHb IOATr0TOBKHU
Bce xommeTeHnnmM (YacT KOMITETSHIINH ), Ha (YOPMUpPOBaHNE KOTOPHIX
ITpeBocxomno HarfpapJieHa TUCIMIUINHA, COPMUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOIHO»
Bce xommereHnuu (YacTH KOMIICTCHIMI), HAa (OPMHUpPOBAHHE KOTOPBIX
3a4TECHO

OueHb XOpo1I0

Bce xommereHuuu (4acTH KOMIIETEHIMH), Ha (OPMHUPOBAHHE KOTOPBIX
HapaBJCHA IUCIHIUINHA, c(POPMHUPOBAHBEI Ha YPOBHE HE HIDKE «OYCHB
XOPOIIO», TPH STOM XOTsI OBl 0JTHA KOMITETCHIINS c(hOPMUPOBAHA HA YPOBHE




«OYC€Hb XOpOIIO»

Xopowo

Bce kommereHIuM (YacTH KOMIIETEHIMH), Ha (OPMHPOBAHHE KOTOPBIX
HanpasjeHa TUCHUILINHA, ¢(hOPMUPOBAHBI HA YPOBHE HE HIDKE «XOPOIIO,
IpU 3TOM XOTA Obl OJHa KOMHIETEHHHS c(OpMHpOBaHA HA YpPOBHE
«XOpOLIOo»

YI[OBHCTBOPI/ITCHBHO

Bce xommereHuuu (4acTH KOMIIETEHIMI), Ha (OPMUPOBAHHE KOTOPBIX
HampasjeHa JMCUMIUIMHA, C()OPMHPOBaHBI Ha YPOBHE HE HHXE
«Y[OBJETBOPUTENBHO», MpPHU ITOM XOTA OBl OfHAa KOMIIETEHLUS
c(hOopMHpOBaHa Ha YPOBHE «YIOBICTBOPUTEIHHOY

HEC 3a4TCHO

HeynosneTrBopurensHo

Xors Obl omHAa  KOMIETeHIMsA  cHopMUpOBaHa  HA  ypPOBHE
«HEYJOBICTBOPUTEIBHO», HU OJIHA U3 KOMIICTCHIMH He copMupoBaHa Ha
YPOBHE «ILJIOXO0»

IImoxo

XoTs OBl 0JJHa KOMIIETCHIIHS COPMHUPOBAHA HA YPOBHE «ILIOXO0X

5.2. TunoBbie KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATEPHAJIbI, HEOOX0TUMBbIE ISl OLEHKH

pe3yabTaToB 00yUeHus

5.2.1 KoHTpoabHbIE BONPOCHI

B0ONpPOCHL

Koo ¢opmupyemoti komnemenyuu

1. JluHamMHuyecKWe CHUCTeMbl Ha TUIOCKOCTH: TpaekTopuu, ocoOy [1K-6
TOYKH, TEOpHUS MHACKCOB, MpeieibHbIe IUKIbI, cepa [Tyankape

2. MHTerpanbHas KpuBasi, MHTETpal, OOIIUI HHTETrpal I1K-6

3. Mar. Ompenenenne KadyecTBEHHOW CTPYKTypel pazouenus 1 I1K-6

TPaCKTOPHUH
4. OnpeneneHne KaueCTBEHHOM CTPYKTYpbI pa3ouenus Ha Tpaekropu| [1K-6
5. Teopus Ilyankape — bennukcona. [lyra, nuki 6e3 KOHTaKTa [1K-6
6. [IpenenbHas TpaekTopus [1K-6
7. KauecTBeHHast CTpyKTypa COCTOSIHUSI PABHOBECHS I1K-6
8. IIpocThie cocTOSTHUS paBHOBECHS (0COOBIC TOUKH). I1K-6
9. Kputepuii benankcona, J{ronaka oTcyTCTBUS MPEAEIbHBIX I1K-6
IIUKJIOB

10. Omnpenenenue rpyooii CUCTEMBI I1K-6

11. TloBenenue tpaektopuit Ha 6eckoHeuHocTH. Cdepa [Tyankape. | [IK-6

13. Wcropus Bo3HukHOBeHus u pazsutus KTY [1IK-6

5.2.2. TunoBble 3a1anus/3axa4m JJisi oneHKH chopmupoBanHocTu kommnerenuuu [1K-6

KOMIICTCHIINH.

KonTponbhas padbora

¥x=x-y, y=-y+x’y F+x—x>=0.

Y CTOMYNBOCTb COCTOSIHUS PAaBHOBECH S

x=?

=y, y=—x+é&(a+bx—x")y, a,b—napamempor F+x+x’ =0




x=? 7

i-x+x>=0

Xtsin)+hac+a=0 x=? B 001acTu
®da3oBEIC NOPTPEThI )‘C2 x2 x4
———+—>0
2 2 4

6. YdeOHO-MeTOaM4YecKOe M HHGOPMALMOHHOE O0ecTiedeHue TN CIIUMINHbI

1. Augponos A.A., Butt A.A., Xaiikun C.3. Teopus kxonebanuii (2-e uza.) M.: @usmarrus, 1959.
(57 2x3.)
http://eqworld.ipmnet.ru/ru/library/physics/wave.htm

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

0) JONOJHUTENbHAS JINTEpaTypa:

1. Mopo3zos A.Jl. BBenenue B MareMaTHueCKUE METO/Ibl HEIMHENHON TUHAMUKU. DIEKTPOHHOE
yuebHo-MeToanueckoe mocooue. H.Hoeropon:Huxeroponckuit rocynusepcuret, 2012. 98 c. Per.
Ne480.12.06.

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

2. AugponoB A.A., JleontoBuu E.B., l'opnon N.U., Maitep A.I. KauecTBeHHas Teopust
JTUHAMUYECKUX CUCTeM BTOporo nopsiaka. M.: Hayka, 1966.
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

3. Hempiukwuii B.B., CrenanoB B.B. KauectBennas teopus auddepenunanbabix ypaBHeHuit. M.-J1.:
OI'n3, 1947.
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

B) mporpammHoe obecrieuenre u HTepHeT-pecypchl (B COOTBETCTBUU C COACPKAHUEM TUCIUTIIMHEI):
[Tporpamma WinSet (dparynos T.H., Mopo3zoB A.Jl. Mcnonbs3oBanue nmporpamMmmel WinSet s
BH3YyaIM3alliy JUHAMHYECKUX cucteM: YdyebHnoe nmocodbue. H.Hosropon: U3n-s8o HHI'Y, 2007. 102 c.,
http://www.unn.ru/pages/e-library/aids/2007/41.pdf).

7.MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUNINHbI

[TomerieHus: npeacTaBisAOT coO0l ydeOHble ayAUTOPUHU JUIsl IPOBEACHUS Y4eOHBIX 3aHATHUM,
MPEIYCMOTPEHHBIX MPOTPaMMOI, OCHAIICHHbIE OOOPYIOBaHHEM W TEXHUYECKUMHU CpPEACTBAMHU
o0y4eHMs Ui JIEKIMOHHOTO THUIIA, 3aHATUI CEMUHApPCKOro THUIIA, TPYIIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTAlli, TEKYIIETO KOHTPOJIS, IPOMEKYTOUHOU aTTECTALIUH.

[Tomemenuss JuIsi CaMOCTOATENIHOM paboOThl O0YYarOIIUXCS OCHAIEHbl KOMIIBIOTEPHOM
TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYeHHS K cetn "MHTepHer" W o0OecredeHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpey

[Tporpamma cocrapneHa B cooTBeTcTBrM ¢ TpeboBanusimu OC BO HHI'Y



8ABTOD (bI) K.p.-M.H., To11eHT A.M.TepeHTbeB
Penensent (b1)
3aBenyronuii kageapoi k.¢.-M.H., goreHT A.B. Kanmuaun

[Iporpamma omoOpeHa Ha 3acelaHUU METOAMYECKOH KOMHCCHH WHCTUTYTa WH(GOPMAIMOHHBIX
TEXHOJIOTHH, MaTeMaTuKu U Mexauuku ot 01.12.2021 No2,



