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1.  Mecro mncuunimHbl B crpykrype OOIT
Jucnunnuaa b1.B.JIB.03.03 KadecTBeHHBIC METOJBI HEIMHEMHON JUHAMHUKHA OTHOCHTCS K 4YacTH
OOII nanpasnenust noaroroBku 02.03.02 dynpameHTanbHas MHPOPMATHKA W WH(GOPMAIMOHHbIE
TEXHOJIOTHH, (OPMUPYEMOM YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHUN

2. TIlaanupyemble pe3yJibTaThl 00yYeHHUs 10 JHCHHILUINHE, COOTHECEHHDbIE ¢ IJIAHUPYEeMbIMH
pe3yJibTaTaMH OCBOEHHs 00pPa30BaTeIbHOM NPOrpaMmMbl (KOMIETEHIUSAMH H HHINKATOPAMH
JMOCTHIKEHUS] KOMIIeTeHIIUi)

Ilnanupyemble pe3yJibTaThl 00y4eHHsl 0 JUCHUILIUHE (MOAYJII0), B
COOTBETCTBHUU € HHIAUKATOPOM JOCTHKEHUSI KOMIETEeHIUN

dopmMupyeMble
pPMHpY Wnnkatop HaumMmenoBanue
KOMITeTeHIuH (KO, OCTHIKEHHUSI PesviIbTATEL OB veeHIs OLICHOYHOI'0
COACPKAHUC KOMIIETEHIUH ™ Y y s cpeacTBa
Mo JMCIUHUIIINHE
KOMITETEHITHH ) (xox, conmepxanne
WHINKATOpa)
IIK-2: Cnocoben k | IIK-2.1: 3HaeT OCHOBBI Cobeceoosanue
3naem OCHOBHBIE IIOJIOXKEHMS, KaueCTBEHHEIE
HPUMEHCHHUIO Hay4qHO- METOABI M TOAXOIbI HEIWHEHMHON IUHAMHKH,
00LeHAY YHBIX HCCIIE0BATEIECKOU JIMHAMHUYECKHE COCTOSHUS, OU(ypPKaIHOHHBIE
0a30BbIX 3HAHUM JEATENbHOCTH B O0NACTH | MEPEXOabl M IapPaMETPHUECKHE MOPTPETHL B
MaAaTEMAaTHYCCKUX U HHq)opMauHOHHHX 0a30BbIX JUHAMHUYECKUX MOJIEIAX CHUCTEM C
€CTECTBEHHBIX TEXHOJIOTHH, nmeer | a3oBBIM ympaBneHHeM.
HayK, Hay4HblE  3HAHUA B
(hyHIaMeHTATEHOM TeopHH
MH(pOPMATHKH I HHPOPMANOHHBIX
I/IH(bopMauHOHVme CHCTEM.
TE€XHOJOTUU;
CIoCOOHOCTE MK-2.2: Ymeer VMmeem WCIONB30BaTh METOALl M IPHEMbI 3aoaua
PUMCHATH B NIPUMEHATH MOJyYECHHbIE HEIMHEWHON  JUHAMMKM  IIPM  PELUECHUU (npaxmuueckoe
po(heCCHOHANBHON | 3HaHus B 061acTH KOHKPETHBIX 3aJjad JUHAMUKH CHCTEM C 3a0anue)
NEeATEeIILHOCTH (G yHIaMEHTaIbHBIX (ha3oBBIM yIpaBlIeHUEM, TUTAHUPOBATh Koumponvnas
COBpPEMEHHBIC HAYYHBIX OCHOB TCOPHH BBIYUCIUTEIbHBII SKCIIepuMeHT Ha DBM. paboma
I3LIKH WHPOPMAILIUHU U PemIaTh
[POrpaMMHPOBaHHS CTaHZ[apTHBIf 3a71a4H B
COOCTBEHHOW HAyIHO-
U METOJbI N
. HCCIIEN0BATEILCKOM
rnapajijIeJIbHOU
5pa6 JESITENHHOCTH
O0pabOTKU NAHHBIX, ["rye 5 3. Pmeer Bradeem ocHOBHBIMH MeTOIAMH U MPHEMaMH 3aoaua
ONE€palOHHBIC NPAKTHYECKUI ONBIT HEIMHEWHOH  JWMHAMHUKH W TEXHOJIOTHEH (npaxmuueckoe
CHUCTEMBI, HayJIHO- BBIYUCIUTEIHFHOTO JKCIEpUMEHTa B 3adanue)
SJICKTPOHHBIC HMCCIIEIOBATEIILCKON NPUIIOKEHUH K HCCIECNOBAHUIO JIHUHAMHUKU Koumponvnas
OMOJIMOTEKH U JEATEILHOCTH B 00J1aCTH cucteM ¢ (ha3oBBIM YIIPaBJICHUEM. paboma
HAaKETHI IPOrpamMM, | MHPOPMALMOHHBIX
CeTEeBbIC TeXHOHOFHﬁ.
TE€XHOJIOTHUH.

3. CTpyKTYpa U cofepKaHHe AUCHHUILTUHBI

3.1. TpynoeMKocTh TUCHUILIUHBI

Ounast popma o0yueHust

Oo6mast Tpya10eMKOCTh

23ET

YacoB 1o yueGHOMY MJIAHY

72

B TOM 4YucCJjie




ayIMTOPHbIE 3aHATHS (KOHTAKTHas padoTa):

33

- 3aHATHUS JIEKIIMOHHOT0 THNA 32
- 3aHATHUS CEMHHAPCKOI0 THIA

- 3aHATHSA J1a00pPaTOPHOIO TUIIA

- Tekymuii KoHTpoab (KCP) 1
caMocTosiTe1bHasi padora 39

IIpome:kyTouHast aTTecTalus — 3a4eT

3.2. Conep:xanue TUCHUNIHHBI

B tom uncie

KonrakTHas padora (padora BO g
B3aUMO/IeCTBUM C NMpenoaaBarTesiemM), é _
yacel. U3 HUX 2 5
= S
HaumeHnoBaHue M KpaTKoOe cojiepKaHue pa3/iesioB U TeM Beero g 5
A R
JUCHUIIJIUHBI (gachbi) . E ° 5 8
S
= e = E by
= 5 = S g
= =R =9 = © = =
= = = = 3]
= Q = < = < =]
SEs | GEs52: 2| 2L
= 2 E = E| =& E 5 CHYS
s v = S35 S€E 2 O 3
oM = = o 1> = o = = m
Tema 1. Benenue.
CuHXpOHU3aIUS B JMHAMUYECKUX CUCTEMAaX. 12 2 2 10
Tema 2. IlocTpoeHne MaTeMaTHYECKHX MOJETIEH cUcTeM
aBTOMaTHueCcKOi (ha30BOI CHHXPOHH3ALUH 22 12 12 10
(cucTeM ¢ Ga30BEIM yIIpaBICHUEM). 3a/1a4H UCCIICIOBAHUS
IMHAMHKA TAKUX CHCTEM.
Tema 3. [IpuMeHeHUE Ka4eCTBEHHBIX METOI0B HEJIMHEHHOM
TUHAMUKH K UCCIICIOBAHUIO CTallMOHAPHBIX
PEXUMOB U OU(ypKAIHiA B MOJEIIAX CUCTEM C (Pa3oBBIM 22 12 12 10
yIpaBJIEHUEM BTOPOTO MOPSIKA.
Tema 4. YncrreHHOE HccienoBanue OndypKanuii B MOACISIX
cucteM ¢ (pa3oBBIM yIIPABICHUEM. 15 6 6 9
Texymuit koutpois (KCP) 1 1
[IpomexyToUHas aTTecTaIus — 3a4eT
Hroro 12 32 33 39

TCKYH_IHﬁ KOHTPOJIb YCIICBAEMOCTU PCAIU3YCTCA B (l)OpMaX OIIPOCOB Ha 3aHATHUAX JICKOUOHHOTIO

THIIA.

[TpomexxyToUHast aTTecTalus MIPOXOAUT B TPAIUIIUOHHON opMme (3auer).

YCHICHIHOCTHU BBIITOJIHCHHUSA 3THUX 3aJIaHUi.

Y4eOHo-MeTOoAMYECKOE O0ecleYeHHe CaMOCTOATeIbHOM padoTel o0yyarommxcsa Hanonnenne
o0beMa 4acoB CaMOCTOSITEIbHOW PabOThl OOYUaIOIIMXCS MPETyCMOTPEHO B BUIE 0OpabOTKH U
OCMBICJIEHU I/IH(i)OpMaIII/II/I, HOJ'Iy‘-I@HHOﬁ B XOAC€ JICKIIMOHHBIX BaHHTHﬁ, a TakKXE€ B BHJEC
BBIMOJIHEHUS 33JaHUN s WHAWBUIAYAIBHOM M CaMOCTOATENbHON pabOThl, MOATOTOBKU K
KOHTPOJIbHOM paboTe M K 3k3aMmeHy. CamocrosTenbHas pabdoTa MOMKET HPOUCXOIUTh Kak B
YUTAIBHOM 3aJie OMOIMOTEKH, TaK U B IOMALTHUX YCIOBHSIX.

Texymmuii KOHTPOJIb CaMOCTOSATEIBHON palbOThl OCYIIECTBISETCS B BHJAE OIEHKH

KOHTpOJILHLIC BOIIPOCHI U 3aJaHus JJId TPOBCACHUSA TCKYIICT'O KOHTPOJIA U HpOMC)KyTOqHOﬁ aTTeCTalnun

MO0 UTOraM OCBOCHUS JUCHUIIJIMHBI TPHUBCACHLI B II. 5.2.




5. ®oHJ OLEHOYHBIX CPEICTB JIJIsI MPOMEKYTOYHOH ATTECTALMH MO AUCHUTIIIHHE (MOTYJII0),

BKJIFOYAKOIIINH
5.1. Onmucanue mIKaJ OLEHUBAHUS Pe3yJIbTATOB 00yUYeHHs 110 TUCHUILINHE
Yposenb IlIkana onennBanusi cGOpPMHUPOBAHHOCTH KOMIIETEHIIU
cpopmupoBan
HOCTH HEY/J0BJIETBO | YIOBJIETBOPH
10X 0 Xopoio 0YeHb XOPOIIo OTJINYHO NPeBOCX0IHO
KOMHeTeHHHﬁ pUTEJIBbHO TE€JIbHO
(uHAUKATOPA
THKEHHUSI
Aoc € He 3aureno 3auTeHo
KOMIIeTeHIIU )
OrcyTrcTBUE
3HAHUI
YpoBeHb YpoBeHb
TEOPETUYECKO " o
YpoBeHb MunumansHO | 3HaHUH B 3HaHUU B YpoBeHb
ro Marepuaa. N . N
3HAHUH HIDKE | JOITYCTHMBIN obneme, obneme, 3HAHHUH B YpoBeHb
MHHUMAJTb- 0BEHb COOTBETCTBYIO COOTBETCTB; o0Obeme 3HaHUH B
Heo3mosxkHOC P N yrom yiom ’
Th OLCHUTS HBIX 3HaHHH. eM Iporpamme €M IIporpaMme COOTBETCTBYIO | oOBEMeE,
3HaHuA noHoTY TpeOOBaHH. Jonymeno MTOJITOTOBKH. MIOATOTOBKH. eM MIPEBBILIAIONIE
— Mwmenn mecro | MHOrO Jonymeno JomymeHo IporpaMme M IIporpamMMy
R — rpyOsIe HEerpyOBIX HECKOJIBKO HECKOJIBKO MIOATOTOBKH, MTOJATOTOBKH.
oTKaza OIINOKH. OIIUOKH. HETpyObIX HECYILIECTBCHH 0e3 OIUOOK.
omubdoK BIX OIIHOOK
oOyuaromieroc
51 OT OTBETA
IIponemoncTpu [IponemoncTp
IIponemoncTp
pOBaHEI BCe IMponeMoHcTpH | MpOBaHBI Bee
OtcyTcTBHE HPOBaHBI IIponemoHncTp
IIpu perieHun OCHOBHEIE pOBaHHI Bce OCHOBHBIC
MUHHMAJTb- OCHOBHEIE HpOBaHEI BCE
o CTaHJIapTHBIX YMEHUs. OCHOBHBIE yMEeHHUs,
HBIX YMCHHIA. YMEHUSL. OCHOBHBIE
3a71a4 He Pewensr Bce YMEHHSI. peLlIeHbI BCe
HeBo3mox- Pemenst YMEHUH,
MPOJEMOHCTP OCHOBHBIC Pemrens! Bce OCHOBHBIC
HOCTh THUIIOBBIC pelieHs! Bce
HPOBaHbI 3aaui ¢ OCHOBHBIE 3aja4u ¢
OLICHUTH 3aa4i ¢ OCHOBHBIE
OCHOBHBIE HEerpyObIMU 3aqa4m. OTJENBHBIMU
Ymenus HaIIM9ue HEerpyObIMU 3a1a4i.
N yMeHUs. OIIMOKaMH. BeinonHeHs! Bce | HeCyIecT-
yMeHHUI OIIMOKaMH. BeimosHeHsI
BeimonHeHsI Bce | 3a1aHus, B BEHHBIM
BCIJIEJICTBHE BrImonHeHsI BCE 3aJIaHMUs,
Wmemn mecto 3aJaHus, B MTOJTHOM HEIOYeTaMH,
OTKa3a BCE 3aJlaHu, B TTOJTHOM
F]I)y6l>le TIOJITHOM 00BeME, HO BBITIOJIHEHBI
00yyJaroiero- HO HE B o0bemMe 6e3
OINMOKH. o0weme, HO HEKOTOPBIE C BCE 3aJ]aHUS B
csl OT OTBETA TTOJTHOM HEIOYETOB
HEKOTOpBIE C HeJl0YeTaMHU. MIOJITHOM
obOBeme.
HEJI0YETaMH. obObeme.
OrcyTrcTBUE [Ipu perenun
BJIa/ICHUS cranmaptHex | Mmeercs IIponemonct- [IpoaemoncTpu I
0JIEMOHCT
MaTepHAaIOM. 3a1a4 He MUHHMAIIGHBl | PHUPOBaHBI pOBaHBI P P [IponemoHcTp
N HMPOBaHbI
Heso3smosxHoc | mpomemonctp | i Habop 0azoBbIe 6a30BbIC UPOBaH
HaBBIKU TIPH .
Tb OLICHUTH UPOBAHBI HABBIKOB IS HaBBIKU TIPU HaBBIKHU TIPH TBOPYECKHUI
CIICHUH
HaJIMuue 0a30BbIC peueHus peueHuu pewenuun p MOJIXO0J K
HaBsiku HECTAHAAPTH
HaBBIKOB HABBIKH. CTaHJAPTHHIX | CTaHJAPTHHIX CTaHIAPTHBIX PEIICHHIO
BIX 3a7ay 0e3
BCJIC/ICTBHE 3aja4 ¢ 3aja4 ¢ 3amay Oe3 6 HEeCTaHJapTH
OIIMOOK U
OTKaza Uwmenu mMecto HEKOTOPBIMH HEKOTOPBIMH ouIMboK n bIX 3a/1a4.
HEIOYETOB.
oOyuarommeroc | rpyobie HEIOYETaMH. HeIoYeTaMu HEJIOYETOB.
s OT OTBETa OLINOKH.
[Ixana oueHKH NPHU MPOMEKYTOYHOM aTTEeCTALUH
Ounenka YpoBeHb OATOTOBKH




3a4TCHO

IIpeBocxoaHo

Bce xomnereHIH (YacTi KOMIIETEHIMH ), Ha (POPMUPOBAHUE KOTOPBIX
HarpaBjeHa JUCIUIIINHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE
«IIPEBOCXOTHO»

OTin4HO

Bce kommereHmmu (YacTH KOMIIETEHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
HalpaBJieHa AUCLUIUINHA, CHOPMUPOBAHEI HA YPOBHE HE HIKE «OTIHIHON,
OpH 3TOM XOTS OBl OXHAa KOMIICTeHLHMS c(HOPMHpOBaHA Ha YpPOBHE
COTIIMYHOY

OdeHb XOpo1Io

Bce kommereHiuM (4acTh KOMIIETEHIMiT), Ha ()OPMHPOBAHHE KOTOPBIX
HarpasjeHa AMCIMIUINHA, C(HOPMHUPOBAHBI Ha YPOBHE HE HIKE «OYEHb
XOPOILI0Y», TIPH 3TOM XOTs OBl 0/1Ha KOMIIETeHIUsI ¢(hOPMHUPOBAHA HAa YPOBHE
«OYEHb XOPOIIO»

Xopo1o

Bce kommereHnmu (4acTu KoMIeTeHIWil), Ha (OpMHpOBaHHE KOTOPBIX
HarpasjeHa JUCLUILIMHA, CPOPMUPOBAHBI HA YPOBHE HE HIKE «XOPOLIOY,
Opu 3TOM XOTs OBl OfHA KOMIIETEHIMs c(OpMHpPOBaHa Ha YpPOBHE
«XOpomIo»

Y 10BIETBOPUTENBHO

Bce kommereHmum (9acTé KOMIIETCHIHWH), Ha (OPMHPOBAHHE KOTOPBIX
HampaBlieHa IUCHUIUIMHA, C(GOPMHUPOBaHBl Ha ypPOBHE HE HIDKE
«yIOOBJICTBOPHTEIBHO», HPH O3TOM XOTA OBl OJHA KOMIICTCHLMS
copMHpoBaHa Ha YPOBHE «yJOBJICTBOPUTEIEHO»

HEC 3a4TCHO

HeynosnerBopurensHO

Xorss OBl  omHa  KOMIIETEHIMs  c(OpMHpOBaHA HAa  YPOBHE
«HEYZOBJICTBOPUTEIBHO», HU OIHA M3 KOMIIETCHIMH He copMHupoBaHa Ha
YPOBHE «IIJIOXO»

IInoxo

XoTs Obl 0J]Ha KOMIIETCHIIUS C(OPMHUPOBAHA HA YPOBHE «ILIOXO0X

5.2.

TunoBbie KOHTPOJBbHBIE 3aJaHUS WJIN UHbIC MaTEepUaJbl, HeOﬁXO}IHMbIe IJIsi ONCHKH

pe3yabTaToB 00yUeHus

5.2.1 KoHTpOJbHbIE BOMPOCHI

Bonpoc Koo ¢opmupyemoti
KomnemeHyuu

1. IloHsiTHE CUHXPOHM3ALUK. SIBJICHHUS CHHXPOHM3AIMK B MPHPOJE M TeXHUKe. CHHXpOHHU3AIHS

KaK MOJCTpPOHKa pUTMOB. OCHHIUTUPYIOMNN OOBEKT, PUTM, B3aUMOJCHCTBHE OCIMJLTHPYIOIINX 1IK-2

CHCTEM, TTOJICTPOHKa PUTMOB, CBS3b M CBSI3aHHOCTb.

2.. Banmuas cuaxponm3anys. CHHXpOHH3AIWs BHEITHEH CUITON, 3aXBaT (a3bl M YaCTOTEHI. 1IK-2

3. CuHXpOHHM3AIMS C HCIOJIb30BAHWEM NPUHIMIIA aBTOMATHYECKOro ympasiieHHs. OCHOBHBIC 1IK-2

3JIEMEHTHI CUCTEM U TIPUHIHIT (QYHKIMOHUPOBAHUSL.

4. CrpykTypHas cxeMa CHCTeMBI C ()a3oBBIM yNpaBiIeHHEM. XapaKTEePUCTHUKH OCHOBHBIX 1IK-2

aseMeHTOoB. [Tomyuenne oOmiero ypaBHeHUs JUHAMHUKN CHCTEMBI B OIIEpaTOpHOM (opme.

5. Tomyuenme mudQepeHIHaTbHEIX YpaBHEHHH CHUCTEMBI C (ha30BBIM YIIPaBICHHEM LIS 1IK-2

(UILTPOB IEPBOr0, BTOPOTO M TPETHETO MOPSIIKA B HETSX yIPaBICHHS.

6. Jlunamudeckas MoJeNb cucTeMbl (Ppa3oBoi cuHXxpoHuzamuu (P + A(p + SN @ =17 : cocTosHus TIK-2

paBHOBECHSI, X THII U YCTOHYHBOCTb.

7. Ilunamudeckas MOJEb CUCTeMbI (ha3oBOH cUHXpoHm3amu P+ AP+ SIN@=7: ouenka TIK-2

MECTOPACHOJ0KEHUS NPEeAENbHOr0 IMKJIA BTOPOrO POAA, A0KA3aTENbCTBO CYLIECTBOBAHHUSA

NIPEEIBHOTO NUKIIA TIPH 3HAUSHUX Y>1.

8. Jlunammueckas MoJeNb cHCTeMbl ¢ (a3oBbIM ymnpaBieHueM (O+AQ+SINQ=7y: TIK-2

HCCIIeJOBAaHKE NPEJIEIIbHBIX IUKJIOB METOIOM TOUEUHBIX IPe0Opa3oBaHMH.




9. JluHamuyeckask MOAENb CHCTEMbI ¢ (ha3oBbIM ympaBieHueM O+ AP+ SIN@=7: ouecHka

o0J1acTH r100aIbHON aCUMIITOTHYECKOI yCTOI\/'IIII/IBOCTI/I.

IIK-2

10. Jlunamudeckask MOJeNb CHCTEMBI ¢ (ha3oBBIM ympaBieHHeM O+ AQ+SIN@ =7y : oucHka

00J1acTH CyIIeCTBOBAHMS MPEIEIBHOTO IIHKJIAa BTOPOTO POa.

IIK-2

11. JluHamuueckas MOJeNb CUCTEMBI ¢ (a3oBbIM ympaBieHueM O+ AQP+SINQE=7:

JIOKa3aTeIbCTBO CYIIECTBOBAHUS OM(ypKalMy METIU CemapaTpuc BTOPOTO POJa M aHAIU3 €
YCTOMYHMBOCTH.

IIK-2

12. JluHamuyeckas MOZENb CHUCTEMBI C  (a3oBbIM ympaBieHHeM O+ AQ+SINQ=7:

HapaMeTPUUECKHUI MTOPTPET CHCTEMBI, PEKUMBI ITOBEACHUSI CHCTEMBI, 00JIaCTh 3aXBaTa B PEXUM
CHUHXPOHM3ALIHH.

IIK-2

13. JluHamudeckas MOJeNb CHCTeMbl ¢ (a3oBbM ympasienueM O+ bCOSQ @+SinQ=7y:

aHalIN3 COCTOSIHUI PaBHOBECH:, OLICHKA MCCTOPACIIOJIOKCHUS IPCACIbHOIO IIUKJIAa BTOPOI'O poaa.

IIK-2

14. Jlunamudeckas Mojenb CHCTeMbl ¢ (a3oBbIM ymnpasneHueM O+ bDCOSQ @+SinQ=7y:

JIOKa3aTeNnbCTBO OTCYTCTBHMSA MpENEeNbHBIX IIMKIOB MpPHU 3HA4eHUAX 7Y>1, cCyliecTBOBaHUE
KPYTOBBIX JIBI)KCHHH.

IIK-2

15. Jlunamuueckass Mozenb cucteMbl (a3oBoil cuHXpoHmsamuu — P+DCOSO P +SiNE=7y:

JIOKa3aTeNbCTBO CYIIECTBOBaHUSI OM(pYypKalUU METJIM CermapaTpuc BTOPOrO Poja U aHalu3 ee
YCTONYHMBOCTH.

1IK-2

16. JluHamuueckassk Mozenb cucTeMbl (a3oBoil cuHXpoHm3auuun P +DCOSE QP +SinQ=y:

[apaMeTPUUECKUN MOPTPET CUCTEMBI, YCIOBUS pealu3aliuy peKUMa CUHXPOHU3ALUY.

IIK-2

17. OO6oOmeHHas  AuHaMHYecKas  MOJENb  CUCTeMbl  ()a30BOM  CHHXpOHH3AIMU
@+ (A +Dbcose)p +sing =y : croiictro uccunatuBHOCTH.

1IK-2

18. O000meHHas IMHAMAYECKast MO/IEIb CHCTEMBI (hazoBoit CHHXPOHU3AIHN

@+ (A +Dbcose)p +sin @ = y : tnobansas acumToTHYECKas ycToHUMBOCTE pH Y=0.

1IK-2

19. O000meHHas IMHAMAYECKast MOJIEND CHCTEMBI (azoBoit CHUHXPOHH3AIHNN

@+ (A +Dbcose)p +Sin@ =y : noxazatenscTBO OTCYTCTBHS MpPeIETbHBIX MKIOB MEPBOTO
pora.

1IK-2

20.  OGoOmieHHas  JMHAMUYECKas ~ MOJENh  CHCTeMbl  (ha30BOH  CHHXPOHM3AIMHU
@+ (L+bcosp)p+sing=y: oneska obmactm  TMOGANBHOH  ACHMITOTHYECKOI

YCTOMYHBOCTH.

1IK-2

21.  OOoOmeHHass  IWHAMHYeCKas  MOJAENb  CHCTeMbl  (a30BOH  CHHXPOHHW3AINH
O+ (ﬂ, +bcos ¢)(D +sin @ = ¥ : (a3zoBble MOPTPETHl MIPU MajbIX 3HAYEHHUAX IapaMeTpa A,

JA0Ka3aTeJIbCTBO CYIIECTBOBAHUSA 61/1(1)yp1<au1/1171 NeTin cenaparpuc u ﬂBOﬁHOFO peacIbHOTO
HHKJIa BTOPOro poaa.

IIK-2

22.  OO6oOmieHHAs ~ JMHAMHYECKAs  MOJENb  CHCTeMbl  (a30BOH  CHHXPOHM3AIHMH
@+ (A +Dbcose)p +sin@ = y : napamerpuueckuii n hasoBbie MOPTPETHI, OGTACTH 3aXBaTa

B PCKUM CUHXPOHU3ALHU.

23. HpI/IMCHCHI/IC METOZa MaJioro ImnapameTpa (MCTOI[a HOHTpHFI/IHa) K HCCJICJOBAaHHUIO MOJCIN

1IK-2




cuctemsl pazosoii cunxponnsaumn @ + (A +DCOS@)@p +Sinp =y .

24. luHaMU4eCKHe CHCTEMBI C LWJIMHIPUYECKUM (ha30BbIM IIPOCTPAHCTBOM: THIIbI MPEICIBHBIX IIK-2
LUKJIOB, IPHEMBI UCCIICOBAHMUSL.

5.2.2. KoutpoJjibHasi padoTa /151 OleHKH KoMneTeHuun «J1K-2»

3agaua 1. Haiitu ko3 duiment nepenayu nponopuruoHaIbHO-UHTETPUPYIOMIETO (HIBTPAa HUZKUX
4acTOT MEPBOT0 MOPSAKA.

3agaua 2. Haiitu koo duiment nepenayu GuibTpa BEPXHUX YaCTOT MEPBOTO MOPSIIKA.

3agauya 3. IIpu Kakux 3HAYECHHUSAX MAPAMETPOB cHcTeMa C (Pa30BBIM YIpaBICHHEM, OMKCHIBacMast
dx dy .
Monenpto — =Y, —=/f-sinX—(A+Dbcosx)y, He umeeT npencHbHBIX IMKIOB Ha (Pa3oBOM

dt dt
e ape (X(mod2r),y)?

5.2.3. 3ajanus 1J1s1 NPOBeIeHUs BBIYHCIUTEIBLHOI0 IKCIIEPUMEHTA M0 HUCCIeT0BAHUIO
AHUHAMHUKY KOHKPETHBIX MATeMaTHYeCKUX Mo/eJiel s ouenkn kommnerenmuu «IK-2»

3aoanue 1: Co3aath nporpaMmy, MO3BOJISIONIYIO MTPOBECTH BBIUMCIUTEIbHBIA SKCIIEPUMEHT
0 UCCIeI0OBAaHUI0 OM(ypKaLMK NETIN CenapaTprc BTOPOro poja U OMpeeeHNuI0 OnypKalMOHHBIX
3HAYEHUH MapamMeTpoB, COOTBETCTBYIOIIUX STOW MeETIe, B CIEAYIOMIMX JBYMEPHBIX AMHAMHYECKUX
CUCTEMAX:

do/dt=y, dy/dt=y—sing—(A+bcose)y ;
do/dt=y, yldt=y-sing—A(1+1 2 cos)y+bd(BAy), e D(BrY)=2BLy/(1+p?1%Y?);

5.2.4. Bomnpocs 1151 codecenoBaHus 1J1s1 oeHKU kKomneTeHun «IIK-2»

1. [ToHsiITHE CHHXPOHU3AIUH.

2. Bunel cuHXpoHM3auK: B3aUMHasi CUHXPOHM3AlMsl, CHHXPOHM3ALMs BHEIIHEN CHIION,
CUHXPOHHU3AIIMS C UCIIOJIB30BaHUEM MPUHIIMIIA aBTOMAaTUYECKOTO YIIPABIEHUS.

3. CtpykTypHas cxema M MPUHLUI JIeHCTBUS CUCTEMBI C (pa30BBIM YIPABICHUEM.

4. [IpuBenuTe oOIIEe ypaBHEHHWE TWHAMHUKH CHUCTEMBI C (pa30BBIM YIpaBICHUEM U
MOSICHUTE €ro (GU3NYECKUN CMBICIT.

S. OT 4ero 3aBUCHUT Pa3MEPHOCTb JMHAMUYECKOW CHCTEMBI, ONMCHIBAIOIIECH MOBEICHUE
cucTeMbl C (pa30BbIM yrpaBiieHUEM?

6. [IpuBeauTe MaTeMaTUYECKYIO0 MOJENIb CUCTEMbI C (Da30BBIM YIPABIEHHEM B CITy4yae
MPONOPIHOHATLHO-UHTETPUPYIONIETro (PUIBTPa B LIETIN YIPABICHHUS.

7. [IpuBeauTe MaTeMaTUYECKYI0 MOJENb CUCTEMbI C (Da30BBIM YIPABIEHHEM B CITy4yae
(buIbTpa TPETHEro MOpsIKa B LIEMH YIIPaBJICHUS.

8. Kakue THumbl 0cOOBIX TpaeKTOpUN HaONIONAIOTCS B MOJENU CUCTEMBI € (ha30BbIM
YIIpaBJIEHUEM BTOPOIO Nopsiaka’?

9. Kakoe coctosiHue cuctemMbl ¢ (pa3oBbIM YIPABJICHUEM HA3bIBAIOT PEXUMOM (Pa3zoBoOi
CUHXPOHU3ALMH?

10. Kakoe cocrosiHue cucreMbl ¢ ()a30BbIM yIPaBICHHEM HA3bIBAIOT PEXKUMOM
KBa3UCUHXPOHMU3ALNH?

11. Kakoe coctosHue cucrembl ¢ (ha30BbIM YIPaBICHUEM HA3bIBAIOT ACHHXPOHHBIM
pexxumom?




12. KakuMu 0COOBIMH TpPAeKTOPHSIMH MOJEIH CHCTEMBI € (Da30BBIM YIpPaBICHHEM
BTOPOTO MOPSJIKA OMPEACIISIIOTCS CAHXPOHHBIN, KBA3UCUHXPOHHBIM U ACUHXPOHHBIN PEKUMBI?

13. Bo3MokeH 1M peXuUM KBa3UCHHXPOHM3AIMKM B MOJEIH CHCTEMBI C (Da30BbIM
yIpaBJIEHUEM BTOPOTO MopsKa?

14. N300pa3ute (a3oBbie MOPTPETHl KOHCEPBATHMBHON MOAETH CHCTEMBI C (ha30BBIM
yIpaBJIEHUEM BTOPOTO MOPSAKA.

15. Kakune oudypkanum HaOMIOIAIOTCS B TUHAMUYECKOH MOJETH CUCTEMBI C (ha30BBIM
yIpaBJIEHUEM BTOPOTrO MOPSAIKA MPU UHTErpUPYIOLIEM (pUIbTPE B LIENIU YIPaBIeHUA?

16. [lpuBeaure mapameTpuueckuii u  (a3oBble MOPTPETHI  CHCTEMBI  (ha30BOM
CHUHXPOHM3ALMU C UHTETPUPYIOLIUM (PUIBTPOM B LIENH YIIPABICHHUS.

17. [Tonp3ysch mapaMeTpuuecKuM U (a30BBIMH MOPTPETAMU MOJIENIN CHCTEMBI C (ha30BBIM

yIpaBJICHUEM BTOPOro MOPsAJIKa IPU HHTErpUPYIOIEM (QHIbTPE B LENU YIpaBlIEHHs, MOSICHUTE
XapakTep pa3BUTUS JUHAMHUKHU CUCTEMBI IIPU U3MEHEHUH €€ ITapaMeTpOB.

18. Kakue Oudypkanum HaOMIOMAIOTCS B JUHAMHUYECKON MOJEIN CHCTEMBI ¢ (pa30BBIM
yIpaBJIEHUEM BTOPOrO TMOPSAAKAa MpPU TMPOMOPIHOHAIBHO-UHTETPUPYIOUIEM (QHIBTpE B IEMHU
yIpaBieHUs?

19. [lpuBenure mapamerpuueckuii u  (a3oBble  MOPTPETHI  CHCTEMBI  (Ha30BOM
CHUHXPOHH3ALMHU C IPOIOPLHUOHAIBHO-UHTETPUPYIOLIUM (DUIBTPOM B LIETIH YIIPABICHHUS.

20. [TosicauTe TOHsATHE O0JMAacTH 3axBaTa B peXuM (pa3oBoil cuHXpoHM3anuu. Kakumu
OudypkaLusIMu ONpeesaoTCs TPAaHUILbl ATOI obmacTu?

21. [Tonp3ysch mapaMeTpUIecKuM U (a30BBIMH MTOPTPETAMH MOJIENIN CHCTEMBI C (ha30BBIM
yIpaBJIEHUEM BTOPOrO IMOpsAJKAa MpPU MPONOPLUUOHAIBHO-UHTETPUPYIOLIEM (UIbTpEe B LENU
yIIpaBJICHUS, TOSICHUTE XapaKTep Pa3BUTHS JUHAMUKN CHCTEMBI IIPU H3MEHEHUH €€ TTapaMeTPOB.

22.  Kakume Mmeronsl W TpUEMbl HEIMHEHHOW INHUHAMHKH IPUMEHSIOTCS TPH aHAIN3e
MaTeMaTHYECKUX MOJIENIeH CHCTEMBI C (Da30BBIM yIpaBIEHUEM BTOPOTO MOPSIIKA.

23. K xakuMm JIMHAMUYECKUM CHCTEMaM NPHMEHSETCS METOJ MaJjloro mapamerpa (MeToj
[HonTpsaruna)?

24.  C noMoIbI0 KaKOro MeToJla YCTaHaBIMBAETCs CYLIECTBOBAaHME KPYTOBBIX JBMXKECHUN
B MOJIEITH CUCTEMBI C (ha30BBIM yIIpaBJICHHEM BTOPOTO Mopsiaka?

25.  Kak ycraHaBnuBaeTcs CBONCTBO IUCCHUIIATUBHOCTH MOJENIU CUCTEMBbI C (ha30BBIM

yIpaBjIe€HUEM BTOPOIO Mmopsiika?
5.2.5. Ilpumep 3a1a4, BHIHOCUMBIX Ha 3a4eT

3agaua 1. Iloctpouth (a3oBbic MOPTPETHI MOICIH CHCTEMBI C (Ha30BbIM YIPABICHHEM IEPBOTO
do .
mopAIKA =Y = SiN@ B 3aBUCHMOCTH OT IapaMeTpa y.

3agaua 2. IlocrtpoiiTe (a3oBbIi MOPTPET MOJEINU CUCTEMBI C (Da30BBIM YIPABIEHUEM BTOPOTO

d .
nopsaaka _(P =Yy, —y ==SINQ U YKAXKUTEC 00J1aCTH HAYaJbHBIX 3HAYCHUM (1)8.30B]':>IX NEpCMCHHBIX,

dt dt

IMIPU KOTOPBIX B CUCTEME PCATU3YIOTCA KoJieOaTeIbHEIE U BpamaTCJIbHbIC ABUKCHUA.

3agaua 3. [loctpoiite (a3oBbIi MOPTPET MOJENM CHCTEMBbI C ()a30BBIM YIPaABICHHEM BTOPOTO
do dy .
mopsiaka — =Y, —=—AYy—=SIneQ.
P at y ot y ¢

6. YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI

a) OCHOBHas JuTeparypa:
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1. Bbyrenun H.B., Heiimapk FO.U., ®ydae H.A. Benenue B Teoprio HEIMHEHHBIX KOJIEOaHUM.
M.: Hayka, 1976 r. (62 3k3)

2. Hexopkun B.JM. Jlekuuu no ocHoBam Teopun konedanuid. H. Horopon, HHI'Y, 2012. (152
9K3)

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

1. AnpponoB A.A., Burt A.A., Xaiikua C.O. Teopus konebanuit. M. 1981. — 567 c. (37 3k3).
2. 4. Heiimapk 1O.U. [lunamudeckue cCUCTEMBbl U yIpaBisiembie npouecchl. M.: Hayka, 1976. -
336 c. (37 7Kk3)

7. MaTepuajibHO-TeXHUYECKOE o0ecnedyeHue T CIUIIMHBI

[ToMernieHust MPENCTABISAIOT COOON yueOHbIC ayJqUTOPUU JUISl IPOBEACHUS YUEOHBIX 3aHATHH,
MPEYCMOTPEHHBIX TPOTPAaMMOM, OCHAIICHHBIE OOOpPYJIOBaHMEM U TEXHUYECKUMHU CPEICTBAMU
oOy4eHwUs.

[Tomemenust ISl CaMOCTOSITENBHONH pabOThl  OOYYAIONMIUXCS OCHANICHBI KOMITHIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO MOJKIIOUEeHUS K ceTu "MHTepHer" M o0OecreueHbl JIOCTYIIOM B
3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeaxy HHIY.

[Iporpamma coctaBiena B coorBerctBuu ¢ TpedoBanusmu OC HHI'Y 02.03.02 ®dynpamenTanbHas
nHpopMaTUKa U HHOOPMAIIMOHHBIE TEXHOJIOTHH.

ABTOp Huxkudoposa 1.B.
Penensent
3aBemyronuii kadenpoit [IM NBanuenko M.B.

[IporpamMma o00peHa Ha 3aceaHiK METOIUIECKONH KOMUCCHU MHCTUTYTa MH(POPMAIIMOHHBIX TEXHOJIOTHH,
mateMaTtuku U Mexanuku 30.11.2022 roxa, mpotokon Ne 3



