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1.  Mecro aucuunjauHsbl B cTpykrype OOIL

JlucuMIuiiHa OTHOCHTCS K 4acTH, (OPMHUPYEMOM YYacCTHHKaMH OO0pa30BaTebHBIX OTHOIIEeHWH. Ko
nuctuinabel b1.B.J1B.07.05.

Ne MecTo IMCHUIUIMHBI B Y4e0HOM CraHaapTHBIN TEKCT AJ aBTOMATHY€CKOT0
Bapu IJIaHe 00pa3oBaTebHOM 3amoJIHeHUus1 B KOHcTpyKTOope PILI
aHTa NPOrpamMMbl
2 binok 1. Jducuumnuuer (Moaynu) | Qucuunmuuna b1.B.JIB.07.05 KauecTBeHHbIE METO/AbBI
YacTp, dbopmupyemas | HEMMHEHHOW JUMHAMUKA OTHOcuTcsa K dactu OOIlL
y4aCTHHKaMH  00Opa30BaTeNbHBIX | HampaBieHuss noAarotoBku 01.03.02  «llpukiaonas
OTHOLLEHUN Mamemamuxa U uHgopmamukay», (GopMupyemMon
Y4aCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHIH.

2. Ilnmanupyembie pe3yabTaThl 00y4eHUsI MO JUCHUIIUHE, COOTHECEHHDIE ¢ TVIAHNPYEMbIMH
pe3yJibTaTaMu 0CBOeHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU M MHAUKATOPAMH
MOCTHIKEHUs] KOMIIeTEHIIUi )

dopmupyemble
KOMIIETEHIM U
(xon,
coliepKaHue
KOMITETEHITHH )

I[InanupyemMsble pe3yjbTaThl 00yUeHHs 0 AUCHHILIMHE (MOYJII0), B
COOTBETCTBHM C HHIUKATOPOM AOCTH:KEHHMSI KOMIIeTeHIUH

HNnaukarop
JOCTHUKEHUS
KOMIIETeHIHH™
(xon, conmepxanue
WHIUKATOPA)

Pe3yabTaThl 00yueHust
0 AUCIUILINHE® *

HaumMmeHnoBaHue
OLIEHOYHOI'0
cpeacTsa

TIK-13.:
Cnocoben
Yyuacmeoeams 6
uccneoo8anuu
MaAMemMamudeckux
Mooeiell 6
ecmecmeeHHbIX
HAYKAaX u mexuHuke

IIK-13.1.: 3naem
Memoobl cO30aHusl,
AHAAU3A U UCCTCO0BAHUS
MaAmMemMamuyeckux
Mooenell 6
ecmecmeeHHbIX HAYKAX U
mexuuke
IIK-13.2.: 3naem
MamemamudecKue
Memoovl 06pabomxu
uHgopmayuu,
NOYHUEeHHOUL 8
pesyrbmame
9KCHEPUMEHMATIbHBIX
uccneo006anuil

3naem OCHOBHBIC IIOJIOXKCHUS,
METOAbI MW IIOAXOAbI

Ka4eCTBEHHBIE
HEJIMHEHHOW JUHAMUKH,
JUHAMUYCCKUAE COCTOSHHSA, Ou(ypKaruoHHbIC
Mepexonpl W NapaMeTpUuecKue MOpTPEThl B
0a30BBIX JIMHAMHYCCKUX MOJICIAX CHCTEM C
(ha30BBIM YIIpaBICHHUEM.

Cobeceoosanue

IIK-13.3.: Ymeem
KOPPEKmHO
UCNOIL308aNMb MEMOObl
CO30aHUS, AHAIUZA U
uccneo08anus
MamemamuyecKux
MoOernell, ymeem
NPUMEHAMb YUCTEeHHble U
aHaAnIUmMuU4ecKue Memoobl
peutenust 6a308bix
Mamemamuyeckux 3a0ay
U KIaccuyeckux 3a0ay
ecmecmeosHaHusl 6
npaKmuyeckou
OdesmenbHocmu

Ymeem wucmonp3oBaTh METOABI W TPUEMBI
HEJWHEIHOMH TUHAMUKA npu pereHnH
KOHKPETHBIX 3a7lad JTUHAMHKH CHCTEM C (ha30BBIM
yIpaBJIeHUEM, IUIAaHUPOBATh BBIYUCIHATEIBHBIN
SKcrepuMeHT Ha DBM.

3aoaua
(npaxmuueckoe
3a0anue)
Koumponvnas
paboma

TIK-13.4.: Braoeem
HABbLIKAMU
UCHONIL30BAHUS

Braoeem OCHOBHBIMH MeETOIAMH H TpPHEMaMH
HEJIMHEWHOM JUHAMUKH " TEXHOJIOTuei
BBIYHCIIUTENILHOTO 9KCIIEPUMEHTA B MPHUIIOKEHUU

3aoaua
(npaxmuueckoe
3a0anue)




ungopmayuu,
NOJYYEeHHOU 8
pe3yibmame
9KCHEPUMEHMANbHBIX
uccne0o8anutl

Mamemamuyeckux K HCCIIEIOBAaHHUIO TMHAMHMKH CUCTEM C (ha30BBIM Konumponvhas
Memo0o8 obpabomku yIpaBJICHUEM.

paboma

3. CTpyKTypa H colep:kaHue TUCHUTTUHBI
3.1. Tpya10eMKOCTh TUCHHUTLINHBI

Ounas ¢popma o0ydeHust
Oo0mast Tpy10eMKOCTh 33ET
Yacos no yueGHOMY IJIaHY 108
B TOM 4YHcJIe
ayJAUTOPHbIE 3aHATHA (KOHTaKTHasi padora): 34
- 3aHSATHUS JIEKIIMOHHOT0 THIA 16
- 3aHATHS CEMHHAPCKOI0 THIA 16
- 3aHATHUA 1a00PATOPHOrO THIIA 0
- Tekymuii KoHTpoJb (KCP) 5
caMocTosiTeTbHasi padora 38
IIpomeskyTouHasi aTTeCTAlMA — IK3aMeH 36

3.2. Conep:xanue JUCHUINIHMHBI

B Tom uncie

KonrakrHas padora (padora Bo g
N S
B3aUMO/IeHCTBUM C NMpPenoaaBaTeiemM), S
yacel. 13 Hux =
- ]
HaumeHoBaHUe H KpaTKoe cofep:KaHue Pa3leoB U TeM Beero & "
AUCHUIINHBI (aachr) o ° 2 5
o = S $ £
[ =) = =2
= & s K =
£ = 32 ® S g
= = =% = 5 8
= o E s = s g =
- = « ; = = ; =T =) = =
R = = = = = = S = = >
= 5= S=2=|s8§= 3 5%
I LE M IE|A”ER 2 SRS
o = o =] 2]
Tema 1. Benenue.
CuHXpOHU3aIUS B JUHAMUYECKUX CUCTEMAX. 12 1 1 2 10
Tewma 2. IlocTpoeHne MaTeMaTHYECKHX MOAETIECH CHCTEM
aBTOMaTH4YeCKOH (a30BOI CHHXPOHU3AINH 29 6 6 12 10
(cucteM ¢ Ga30BBIM yIpaBlieHHEM ). 3a/1a4U HCCIIeT0BaHUS
JTMHAMUKHU TAKHX CHCTEM.
Tema 3. [IpuMeHeHnEe KaueCTBEHHBIX METO/I0B HEJIMHEHHOM
JMHAMUKH K HCCIICIOBAHUIO CTAIMOHAPHBIX
6 i 22 6 6 12 10
PEXKUMOB U OM(ypKAIHiA B MOJEIAX CUCTEM C (Da30BBIM
YIpaBJIEHUEM BTOPOTO MOPAIKA.
Tema 4. Uncnennoe ucciieopanue 6upypxannii B MOAEIIX
cucteM ¢ (pa3oBBIM yIIPaBICHHEM. 14 3 3 6 8
Tekyuwit kouTposs (KCP) 2 2
[IpomexkyTodHas aTTecTalus — YK3aMEH 36
Hroro 108 16 16 34 38




Texkymuii KOHTPOJb YCIIEBAEMOCTH peaau3yercss B (opMax ONPOCOB Ha 3aHATHSX CEMHHAPCKOTO

THUIIA.

[IpomesxyTounas arTecTanus IPOXOIUT B TPAIUIIMOHHON Gopme (3K3aMeH).

4. YdeOHO-MeToaMYeCKOe OOecrieyeHHe CaMOCTOSITeIbHOI padoThl odyuarommuxcss Hanonxnenue
00beMa 4acoB CAMOCTOSITENLHOW PabOThl OOYUYAIOMIMXCSl MPEAYCMOTPEHO B BUIEC 0OpabOTKH H

OCMBICJICHUA I/IH(l)OpMaI_II/II/I, HOJ'Iy‘IGHHOﬁ B XOJ€ JICKIMOHHBIX SaHHTHﬁ,

INOATOTOBKH K

MMPAKTUYCCKUM 3aHATHAM, a TAKKC B BHUJAC BLIIIOJHCHHUA 3a;[aH1/1ﬁ JUIA HHIIPIBI/I,[[yaJIBHOI;'I u
CaMOCTOSITEIILHOMN pa6OTI)I, IIOATOTOBKH K KOHTpOJ’IBHOﬁ pa60Te H K DK3aMCHY. CamocrosTenbHas
pa60Ta MOKCT MMPOUCXOJUTH KaK B YUTAJILHOM 3aJIC 6I/I6JII/IOT€KI/I, TaK 1 B JOMAallIHUX YCJIOBUAX.

YCIICIIHOCTU BBIITOJIHCHHA 3TUX 3aI[aHI/II\/'I.
KOHTpOJ’IBHI)Ie BOIIPOCHI U 3aJaHu I MPOBCACHUA TCKYLIECIO KOHTPOJIA U HpOMG)KYTOHHOﬁ arreCcrTalunu

Texymuii KOHTPOJIb CaMOCTOSTEIBLHON PpaboThI

10 uTOraM OCBOCHUA JUCHUITIMHBI IPUBCICHLI B II. 5.2.

OCYHECTBIACTCA B BHAC OLCHKHU

5. DoHJ OLIEHOYHBIX CpeacTB 1Jist l'lpOMe)KyTO‘lHOﬁ arrecranuu 1mo JMCUMIIJIMHE (MOJIy.]'IlO),

BKJIFOYAIKOIIHNH:
5.1. Onucanue mKaJ oleHUBAHUSA pe3y/bTaTOB 00yUYeHHS 110 JUCUMILINHE
YpoBennb Ixana oueHuBaHusi chOPMHPOBAHHOCTH KOMIIETEHIIUIH
chopmMupoBaH
HOCTH HeY/I0BJIETBO | Y/I0BJIETBOPH
J10X0 Xopoiio 04YeHb XOPOLIO0 OTJIMYHO NPEeBOCXO0/IHO
KOMIIeTeHIIM I PHUTEJIBHO TEJbHO
(MHAMKaTOpPa
OCTHKEHHS
a He 3auteno 3auTeHo
KOMIeTeHIHii)
OtcytcTBHE
3HaHUUN
YpoBeHb YpoBeHb
TEOPETUIECKO . N
YpoBeHb MunumaneHO | 3HaHUH B 3HAaHUH B YpoBeHb
ro MaTepuana. . . .
3HAHUW HIDKE | JIOMYCTUMBIH o0beme, o0BeMe, 3HAaHUH B YpoBeHb
MHUHHAMAITh- OBEHb COOTBETCTB COOTBETCTB o0beme 3HAHUH B
HesosmosxHOC P N yrom yromt ’
Th OLICHHTH HBIX 3HAHUH. €M MporpaMme €M Mporpamme COOTBETCTBYIO | oOBeMe,
3HaHus nomoTy TpeOOBaHHIA. JonymeHo MOJITOTOBKH. MOJIFOTOBKH. emM MPEBBIIAONIE
S Hwmenu mecto | MHOTO HomnymieHo Jomymieno rporpamme M Iporpammy
BCENICTBHE rpyobie HETPyObIX HECKOJIbKO HECKOJIbKO MO/IFOTOBKH, MO/IFOTOBKH.
oTKasa OmmnoOKH. OIINOKH. HEeTpyOBIX HECYIIECTBEHH 0e3 omuooK.
OmKO0K BIX OIIHOOK
o0yyarorieroc
51 OT OTBETA
OrcyTcTBHE [Tponemonctp | Ilpoaemoncrpu IIpomemoncTp | TIpomeMoHCTp
[Ipu permenun IpoxemoHncTpu
MUHHUMAJIb- HUPOBAHbL POBaHbI BCE HUPOBAHBI BCE HPOBAaHEI BCE
o CTaHJApTHBIX pOBaHBI BCC
HBIX yMeH]/]]/]_ OCHOBHBIC OCHOBHBIC OCHOBHEIC OCHOBHBIC
3a/1a4 He OCHOBHBIE
HeBo3MoOxk- yMeHI/IH. yMeHI/ISL yMenus yMeHI/lS{, YMCHUS,
HOCTE HPOAEMOHCTD | parrenp Pemenst Bce ' pElIeHBI BCe PpEIIeHbI Bce
UPOBaHbI Pemiensl Bce
OLICHUTH THUIIOBLIEC OCHOBHBIE OCHOBHBIE OCHOBHBIE
OCHOBHBIE OCHOBHBIE
Ymenus HaJI4ue 3a1a4u € 3a1a4u ¢ 3aJ1a4u ¢ 3aJ1a4H.
. YMEHUsL. 3a/1auu.
yMEeHHH HErpyObIMH HerpyObIMU OT/CIIbHBIMU BEINOJTHEHBI
BrimonHeHs! Bce
BCJIE/ICTBHE OLLIMOKaMH. OLIMOKAMHU. HECYILECT- BCE 3aIaHN,
Nmenn mecto 3a/1aHus, B
OTKaz3a BrimmosiHeHs! BrimmosiHeHsI Bce BCHHBIM B IIOJIHOM
rpyObie HIOJTHOM
o0y4arorero- BCE 3aJaHus, 3a1aHus, B HEI0YETaMH, o0neMe 0e3
OIIIHOKH. 00BeEME, HO
Cd OT OTBETAa HO HE B IIOJIHOM BBITTOJTHEHBI HEJI0YETOB
HEKOTOPBIE C
[TOJIHOM 00BeMe, HO BCE 3aJlaHus B




obneme. HEKOTOpBIE C HeloYeTaMH. MIOJTHOM
HEJIOYCTaMH. obObeme.
OtcyTcTBHE [Tpu pemennn
BIIQJICHUSA crangaptaeix | HMmeercs [IpoaemoHcT- IIponemoncTpu TposemoncTp
MaTepHaIOM. 3a1a4 He MUHHMAJIBHBl | PHPOBaHBI poBaHBI — [IponemoncTp
HeposmoxHoc | mponemonctp | H Habop 0a30BbIC 0a3oBbIC HABbIKH TIpH HUpOBaH
Th OLEHUTh HPOBaHBI HAaBBIKOB IS HaBBIKU TIPH HAaBBIKU IIPU pemenm TBOPYECKHUI
HaJTNYue 6a30BbIE peteHus penieHun peuieHnn TIOIXOX K
Hasbiku HECTaHJIApTH
HaBBIKOB HABBIKH. CTaHJAPTHHIX | CTaHIAPTHBIX CTaHAAPTHBIX PEIICHHIO
BCJICZICTBHE 3a7a4 ¢ 3ama4 ¢ 3aga4 0e3 BIX 337121 Ge3 HEeCTaHIapTH
OTKa3a Wwmenu Mecto | mekoTopbiME HEKOTOPBIMH omuboK U oGOk 1 BIX 3aj1a4.
06yqafou.[eroc rpy6me HEO0YETAMM. HEeJO0YETaMU HEOO0YETOB. HEAOHUCTOB.
s OT OTBETa OIINOKH.
HIxaJua OLCHKH IIPpH HpOMe)KyTO'lHOﬁ aTreCcranmmu
Ouenka YpoBeHb NOATOTOBKHU
Bce xoMmeTeHIINY (4aCTH KOMIICTCHITUH), Ha ()OPMHUPOBAHUE KOTOPBIX
I[Ipesocxonro HarpasJjeHa JUCLUILIMHA, COPMUPOBAHBI HA YPOBHE HE HUXKE
«IIPEBOCXOHO»
Bce xommereHnuu (4acTd KOMIIETCHIWH), Ha (HOPMHUpPOBAHHE KOTOPBIX
Otau4HO HarpaBJieHa TUCHUIUINHA, COPMHUPOBAHEI HA YPOBHE HE HIKE «OTIHIHO,
IpH 3TOM XOTsA OBl OJHAa KOMICTEHIWs Cc(HOpPMHpPOBaHA Ha YPOBHE
«OTIIAYHO
Bce kommereHmum (9acTH KOMIICTCHIHI), HAa (OPMHPOBAHHE KOTOPBIX
3a4YTEHO Ouenpb xopo1o HampaBJicHa IUCHWIUIMHA, C(POPMHUPOBAHBI HA YPOBHE HE HMKE «OUYCHBb
XOPOIIIO», TIPX 3TOM XOTsI OBl OZJHA KOMIIETESHIHS c(hOpMUpPOBaHA HA YPOBHE
«O4YE€HBb XOPOILIO»
Bce kommereHmmu (YacTH KOMIIETEHIHH), HAa (QOPMHPOBAaHHE KOTOPHIX
Xopoio HampaBJieHa JAUCIUIIIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOIIOY,
mpu 3TOM XOTsA OBl OJHA KOMOETEHIWsI CGHOPMHpPOBaHA Ha YPOBHE
«XOpOLIOd»
Bce kommereHmmMu (4acTH KOMIICTEHIMII), HAa (OPMHPOBAHHE KOTOPBIX
Y 10BIETBOPUTEIILHO HampaBJieHa JWCHUIUIMHA, CcHOpMHUpOBaHKl Ha YpPOBHE HE HHUXKE
«YIOBJIETBOPUTEIBHO», TIPA 3TOM XOTS OBl OJHA KOMIICTCHIIUS
c(hopMHpOBaHA HA YPOBHE «yIOBICTBOPUTEIHLHOY
Xors OBl OJlHa KOMIIETEHLIUS chopmupoBaHa Ha YPOBHE
HeynosnerBoputenbHo «HEYIIOBIICTBOPUTEIBHO», HU OIHA W3 KOMIETCHIWH He cpopMupoBaHa Ha
HE 3a9TCHO YPOBHE «ILIOXO»
IInoxo XoTs OBl OZJHa KOMITETCHIINS C(OPMHUPOBAHA HA YPOBHE «ILIOXOY

5.2.

Tumnosbie KOHTPOJIbHBbIC 3a/I1aHUA WM UHbIC MaTEpHUaAJIbI, He00XoAMMbI€ 1JIsl OLEeHKH

pe3yabTaToOB 00yUeHusl

5.2.1 KoHTpoOJILHBIE BONPOCHI

Bonpoc Koo ¢popmupyemoti
KomnemeHnyuu

1. [lonaTHE CHHXpOHU3AIMHU. SIBIEHUS CHHXPOHM3AIMH B MPUPOAE M TeXxHHKe. CHHXpOHU3AIHS

KaK MOACTpOoHKa pUTMOB. OCIMIUTHPYIOMHUKA OOBEKT, PUTM, B3aHMOJIEHCTBHE OCHMIUIUPYIOIINX I1K-13

CHCTEM, TTO/ICTPOIKa PUTMOB, CBS3b U CBSI3aHHOCTb.

2.. Banmuas cuaxponmzanysa. CHHXpOHHU3ANKs BHEITHEH CHIION, 3aXBaT (a3bl M YaCTOTEHI. I1K-13

3. CuHXpoHM3alMs C UCIONb30BAaHHEM MPUHIMIA ABTOMATUYECKOTo ympasieHus. OCHOBHBIE ITK-13




3JIEMEHTHI CHCTEM U IPUHINT (QYHKITHOHUPOBAHHUS.

4. CTpykTypHass CXeMa CUCTEMBI C (Da30BBIM yIpaBIEHUEM. XapaKTEPUCTUKU OCHOBHBIX IIK-13
snemMeHTOoB. [TosydeHue o0uIero ypaBHEHHUs! JHHAMUKH CHCTEMBI B OIIEPATOPHOM (opMe.

5. Tlomyuyenue nuddepeHIManbHbIX YpaBHEHHH CUCTEMBl C (a3oBBIM YIpaBlICHUEM JUIS IIK-13
(UIBLTPOB TIEPBOTO, BTOPOTO U TPETHETO TIOPAIKA B IETISX YIIPABICHUS.,

6. Jlunamuueckas Mojenb cucTeMbl (a3oBoit cuHxpoHuzamuud (P + A( + SiN@ =7 : cocTosHus 1IK-13
PABHOBECHUS, UX THII U YCTOWYHBOCTE.

7. JuHamudeckas Mojeb cucTeMbl (ha3oBoii cuHXpoHmszamuu O+ A(Q+SINQ =7 : oucHka 1IK-13
MECTOPACIIONIOKEHHS TIPEIENBHOrO [HKJIA BTOPOTO pOJa, JOKa3aTelbCTBO CYIIECTBOBAHUS

IPeIeIFHOTO UKJIA NPH 3HAYEHHsX 1>1.

8. Jlunamuyeckas MoJenb cHCTeMbl C (a3oBbIM yopapleHueM @O+ AP+SiNQ=1y: 1IK-13
HCCIIE[OBAHUE MPEIENBHBIX IIMKIOB METOIOM TOUEUHBIX IPE0Opa3oBaHHuil.

9. Jlunamuueckask MOJENb CHCTeMbI ¢ (Da30BbIM ympaBieHueM @+ A(+SINQ=7: ouenka 1IK-13
obJiacTu r1o6abHOM ACMMITOTHYECKON YCTOHYMBOCTH.

10. JluHamMuyeckas MOJENb CHCTEMBI ¢ (ha3oBBIM ympabieHueM O+ AQ+SINQ =Y : oueHka IIK-13
00JIaCTH CYNIECTBOBAHUS MPEAEILHOTO IIUKIIA BTOPOTO POJIA.

11. Jlumamuueckas Mozenb cucTeMbl ¢ ()a3oBbIM ympaBieHueM @+ AQ+SiNQ=7: IIK-13
JI0Ka3aTeNnbCTBO CYNIECTBOBAHM OM(DYPKAIMU IETIM CENapaTpuc BTOPOTO poJa U aHAIU3 ee

YCTOHUYUBOCTH.

12. Junamuueckas Mofeldb cHCTeMbl ¢ (pa3soBbIM yopaBieHueM ¢+ AQ+SiNQ=1y: IIK-13
TApaMETPUYECKUH TIOPTPET CUCTEMBI, PEKUMBI TIOBEICHUS CUCTEMBI, OOJIACTh 3aXBaTa B PEKUM
CHHXPOHHU3AIHH.

13. Jlunamuueckas Mojie/b CHCTeMbl C (pa30BbIM ympasienueM ¢-+DCOSQ @+Sinp=1y: ITK-13
AHAJIN3 COCTOSHUN PABHOBECHSI, OLIEHKA MECTOPACTIONOKEHHS MPEAEILHOrO [IUKIIA BTOPOTO POJIA.

14. Jlunamuueckas Mojielb CHCTeMbl C (pa30BbIM ympasienueM @-+DCOSQ @+Sinp=1y: IIK-13
JOKA3aTENbCTBO OTCYTCTBUS TPEAECIBHBIX IMKIOB TPH 3HAYEHUSX Yy>1, CyIIeCTBOBaHHME

KPYTOBBIX JIBHKCHHIA.

15. Jlumamuueckas Mofeib cucTeMbl (a3oBoil cuuxponmsamun P+DCOSQ p+Sine=7y: ITK-13
JI0Ka3aTeNnbCTBO CYHIECTBOBAHM OM(DYPKAIMU IETIN CENapaTpuc BTOPOTO POJa U AHAIU3 ee

YCTOWYHBOCTH.

16. Jlunamuueckass Mojieslb cucTeMbl (ha3oBOil cuHXpoHm3amuu P +DCOSO P+ Sine=7y: TIK-13
TapaMETPUYECKHUI TTOPTPET CUCTEMBI, YCIOBHS PEATH3AINN PEKAMA CHHXPOHU3AIIAH.

17.  OOoOmeHHass  JUHaAMHYecKass  MOJENb  CHUCTeMbl  ()a30BOM  CHHXPOHM3AIMH ITK-13
@+ (1 +bcose)p +Sing = y : croiicTBo AMCCHIATHBHOCTH.

18. O0001IeHHas JMHAMAYECKas MOJENb CHUCTEMBI (hazoBoit CHUHXPOHU3ALUU TIK-13
@+ (1 +bcos@)p +Sing = ¥ : rodanbuas acumToTHYECKas yCTOHUMBOCTE TipH Y=0.

19.  OOoOmeHHass  JUHaAMHYecKass  MOJENb  CHUCTeMbl  ()a30BOM  CHHXPOHM3AIMH ITK-13




@+ (A+Dbcosp)p +Sing = y: nokazarenbcTBO OTCYTCTBUA MPEAETBHBIX LMKIOB MEPBOTO
pona.

20. OOoOmeHHass  JUHAMHYECKas  MOJENb  CHUCTeMbl  (a3oBOM  CHHXPOHH3ALUH IIK-13
@+ (AL+bcos@p)p+Sinp=y: omenka obnactm  TI0GANBHOH ~ ACHMITOTHYECKO

YCTOMYHUBOCTH.

21.  OO6oOmeHHass  OUHAMHYECKass  MOJeNb  cUcTeMbl  (Da30BOl  CHHXpOHHM3ALUH IIK-13
@+ (1 +bCcos@)p +Sing = y: bazosbie MOPTPeTH MPH MaTBIX 3HAYCHUAX MApaMeTpa A,

JI0Ka3aTeNbCTBO CYIIECTBOBaHMS OMGypKauuil NMeTIH cemapaTpuc W IBOHHOTO IPEEIhHOTO
IIUKJIa BTOPOTO POa.

22. OO6oOmeHHas  JUHAMHYECKass  MOJeNb  cUcTeMbl  (Da30BOMl  CHHXpOHHM3ALMH IIK-13
o+ (/1 + bc03¢)¢ + Sin(p = ¥ : mapameTpuueckuil u $a3oBble MOPTPETHI, 0ONACTh 3aXBaTa

B PEKUM CUHXPOHM3ALMH.

23. Ilpumenenne Metona Manoro mapamerpa (Meroma ITOHTpATMHA) K HCCICAOBAHUIO MOJEIH
cucTeMbl (ha30BOM CHHXPOHH3ALUH (p + (/1 +b COS¢)¢) + Sinqﬁ =y.

24. JluHaMU4eCKHe CHCTEMBI C LWJIMHIPUYECKUM (ha30BbIM IIPOCTPAHCTBOM: THIIbI MPEACIBHBIX IIK-13
LUKJIOB, IPHEMBI HCCIICTOBAHUS.

5.2.2. KonTpoabHasi padoTa /11 oueHKH KoMneTeHuuu «J/1K-13»

3agaua 1. Haiitu xo3dduiment nepenayu mponoprruoHaIbHO-UHTEIPUPYIONIETO (GUIBTPAa HUIKUX
4acTOT MEPBOTO MOPSAKA.

3apava 2. Haiitu koagduumeHT nepenaun GuiibTpa BEPXHUX YaCTOT MEPBOTO MOPSAKA.

3agaua 3. [lpu Kakux 3HAUEHUSX MAPAMETPOB CHUCTeMa C (Pa30BBIM YIIPABJIICHHUEM, OMHUCHIBACMAS
dx dy
MOACIBKD — = y, E =

dt
umaape (X(mod2m),y)?

L —sinx—(A1+bcosx)y, He uMeeT NMpeaeabHBIX IMKIOB Ha (Hha3oBOM

5.2.3. SaI[aHI/Iﬂ MJIA MIPOBEACHUS BHIMHC/IUTECIBHOIO 3KCMEPUMEHTA MO MCCIAECAOBAHUIO
AUHAMUKHA KOHKPETHBLIX MATEMATHYCCKHUX Mopaeaei aiast ouenkn kommerenun «IMK-13»

3aoanue 1: Co3natb NporpaMMy, MO3BOJISIOLIYIO IIPOBECTH BBIYNCIUTEIbHBIA SKCIIEPUMEHT
10 UCCIIeI0BAaHUIO OM(ypKaIMK METIIN CerapaTpuc BTOPOro poja U ONpeesieHUI0 OudypKalmOHHBIX
3HAYeHUH MapaMeTpoB, COOTBETCTBYIOLIUX 3TOW MeTie, B CIEAYIOUMX JBYMEPHBIX JUHAMHYECKUX
CHCTeMax:

do/dt=y, dy/dt=y-sing—(A+bcoso)y ;
do/dt=y, yldt=y—sing—A(1+L 2 cose)y+bd(Bry), rae D(BLY)=2PAy/(1+p*A%Y?);

5.2.4. Bompocsl A5 codeceqoBaHus A5 oneHKH KomneTeHnu «ITK-13»

1. [ToHsiTHE CHHXPOHU3AIUH.

2. Buapl cMHXpOHM3aLMU: B3aUMHAs CHHXPOHM3AlMs, CHHXPOHU3ALUs BHEUIHEW CHUIION,
CHHXPOHH3AIHS C HCIIOJIb30BaHUEM PUHIIAITA aBTOMATHUECKOTO YIIPABIICHUSI.




3. CrpyKTypHas cxema U MPUHLIHUIT ISHCTBHUS CUCTEMBI ¢ ()a30BBIM YIIPABICHHEM.

4, [IpuBenuTe oOImIEee ypaBHEHHWE IWHAMHUKH CHUCTEMBI C (a30BBIM YIIpPaBICHUEM U
MOSICHUTE €ro (PU3MUECKUI CMBICI.

5. OT 4Yero 3aBHCUT Pa3MEpPHOCTh JMHAMUYECKOH CHCTEMbI, ONMCHIBAIONICH MOBEICHUE
CUCTEeMBI C (Pa30BBIM yIpaBICHHEM?

6. [IpuBeauTe MaTeMaTHYECKYIO MOJIENIb CHCTEMBI ¢ ()a30BBIM YIIPABICHUEM B CiIydae
POMOPIUOHATEHO-UHTETPUPYIOMIETO (PHIIBTPA B IIETIH YIIPABICHHMSL.

7. [IpuBeauTe MareMaTHYECKYI0 MOJENb CHCTEMBbI ¢ (ha30BBIM YIIPABICHUEM B CIIydae
GuIbTpa TPETHETO MOPSAKA B IICTTH YIIPABICHUS.

8. Kakue THIBI 0COOBIX TpaeKTOpHUW HAOIIOIAIOTCS B MOJEIU CHCTEMBI C (ha30BBIM
yIpaBjIE€HUEM BTOPOIO Mopsiika?

9. Kakoe coctosiHue cuctembl ¢ (a30BbIM yIPABICHUEM HA3bIBAIOT PEKUMOM (a3oBOM
CHUHXPOHHU3AIUHU?

10. Kakoe cocrtossHue cucrtemMbl ¢ (ha30BBIM  YIIPABICHUEM HA3bIBAIOT PEKHUMOM
KBa3UCUHXPOHU3ALUU?

11. Kakoe coctosinue cucrteMbl ¢ (Da3oBbIM YIpPaBICHHEM HA3bIBAIOT ACHHXPOHHBIM
pexumom?

12. KakuMu 0COOBIMH TPACKTOPHSIMHU MOJICIH CHCTEMBI C (Da30BBIM YIPABICHUEM
BTOPOTO TOPSIKA ONPEACISIOTCS CHHXPOHHBIN, KBA3UCHHXPOHHBIN M aCHHXPOHHBINA PEIKUMBI?

13. Bo3MoXeH M pEeKUM KBa3UCHHXPOHU3ALMU B MOJICIM CHCTEMBbI C (ha30BbIM
yIpaBjIE€HUEM BTOPOIO Mmopsiika?

14, N3o00pa3ute ¢a3oBble MOPTPETHl KOHCEPBATUBHOM MOJEIU CHUCTEMBI C (ha30BBIM
YIIPaBICHUEM BTOPOTO TTOPSIKA.

15. Kakune oudypxanum HaOIIOJAIOTCS B TUHAMUYECKONW MOJETH CHUCTEMBI C (ha30BBIM
YIIPaBICHUEM BTOPOTO MOPSJIKA ITPH HHTETPUPYIOMEM QUIBTPE B IETIH YIIPABICHUS?

16. [lpuBenute mapamerpuueckuii u  (Ga3oBble  MOPTPETHI  CHCTEMBI  (ha30BOM
CUHXPOHH3AINH C HHTETPUPYIOIIMM (PHIETPOM B IIETTH YIIPABIICHUSI.

17. [Tonb3ysick mapaMeTpruuecKuM U (pa3oBBIMU OPTPETAMHU MOJIEIH CUCTEMBI C (ha30BBIM

yIpaBJIE€HUEM BTOPOTO MOpPsAKA MPU HHTETPUpPYIOUIEM (QUIbTpE B LENH YIPABJIECHUS, NOSICHUTE
XapakTep pa3BUTHsI IUHAMUKU CUCTEMBI IIPU U3MEHEHUH €€ I1apaMeTPOB.

18. Kakue Oudypkanun HaOMOMAIOTCS B JUHAMHUYECKOW MOJENTH CHUCTEMBI C (pa30BBIM
yIpaBJIEHUEM BTOPOrO TMOpsAJAKAa MpPHU MPOMOPLHOHAIBHO-UHTETPUPYIOLIEM (UIbTpEe B LEMU
ynpaBieHus?

19. [TpuBeaure mapamerpuueckuii u  ¢da3oBble MOPTPETHl  CHCTEMBbl  (ha30BOM
CUHXPOHM3AIMH C TPONOPLIUOHATLHO-UHTEIPUPYIOIUM (GUIBTPOM B LIEMIN YIIPABICHHUS.

20. [TosicHuTe moHATHE O0JAacTH 3axBaTa B pexuM (pa3oBoil cuHXpoHM3auuu. Kakumu
OudypKausaMu onpeAenstoTCsa rpaHullbl 3Tol obaacTu?

21. [Tonp3ysch mapaMeTpu4ecKuM U (pa30BBIMH MOPTPETAMU MOJIENIN CUCTEMBI € (ha30BBIM
yIpaBJIE€HUEM BTOPOTO TMOpsAKAa MpH MPONOPLUUOHAIBHO-UHTErpUpyIoleM (uiIbTpe B Lenu
YIPaBIIEHUS, TOSICHUTE XapaKTep Pa3BUTHUSA JMHAMUKH CHCTEMBI ITPH U3MEHEHHUH €€ TIapaMeTPOB.

22. Kakpne metonpl W mnpreMsl HEIMHEWHOW JWHAMMKHA NPHUMEHSIOTCS IPH aHaIU3e
MaTeMaTHYECKUX MOJIeNel CUCTEMBI C (Da30BBIM yIpaBI€HUEM BTOPOTO MOPSAKA.

23. K kakuM nUHaMHYECKHUM CHCTeMaM MPUMEHSETCS METOJ Majoro mapamerpa (MeTof
[outpsiruna)?

24, C momoIuIpI0 KaKoro MeTOo/1a yCTaHABIMBAETCS CYHIECTBOBAHNWE KPYTOBBIX JABMKEHUN
B MOJIENT CUCTEMBI € (ha30BBIM yITpaBJIEeHHEM BTOPOTro mopsiaka?

25. Kak ycranaBnuBaeTcsi CBOWCTBO IMCCHIIATUBHOCTH MOJIETH CUCTEMBI C (ha30BbIM

yIpaBIE€HUEM BTOPOIO Mopsaka?

5.2.5. Ilpumep 3a1a4, BLIHOCUMBIX Ha IK3aMeH



3apaua 1. Iloctpouth a3oBbie MOPTPETHl MOJAEIHW CHUCTEMBI C (ha30BBIM YIPABICHHEM TIEPBOTO

d :
ImopsaKa d_(f =1vy—SINQ B 3aBUCHMOCTH OT ImapameTpa vy.

3agauya 2. [Iloctpoiite (a3oBbII MOPTPET MOJENU CHCTEMBI C (ha30BBIM YIPABICHUEM BTOPOTO

d d .
rnopsiJika 20 _ Y, a_ —SIN@ ¥ yKaXHUTe 00JIACTH HAYaJIbHBIX 3HAUYCHUH ()a30BBIX MIEPEMECHHBIX,

dt dt

IIPpHU KOTOPBIX B CUCTCMC PCAIM3YIOTCA KoJIcOaTeIIbHEIC U BpamaTCJIbHbIC ABUKCHUS.

3apauya 3. Ilocrpoiite ¢$a3oBbIi MOPTPET MOJEIU CHCTEMBI C (ha30BBIM YIPABIECHHUEM BTOPOTO

HopsIIKa Z—T= Yy, % =—Ay—Sine.
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