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IlepeyeHnb KOMIIETEHUMHA M YPOBHU UX C(POPMHPOBAHHOCTH IO AMCUMUIITIMHAM

(Moxyasim), npakTukam B npouecce ocsoennst OIIOII BO

B mnponecce ocBoeHusi 00pa3oBaTeNbHOM MpOrpaMMbl y OOy4YaroIIerocss B XOje
U3YYEeHUS TUCUUILTUHBI « Mamemamuueckoe Mooenuposaruey NOMKHbI CPOPMUPOBATHCS

kommereHun: YK-1

Kpurepuu onpezaenennsi cpopMUpOBAaHHOCTH KOMIIETEHIUI Ha pa3IMUHBIX YPOBHSIX

ux (opMUPOBaHUS

HNunexc koMIeTeHIIMHu

ConeprxaHne KOMIETEHITUU

YK-1

CriocobeH OoCyLIecTBIATh IOMCK, KPUTHYECKHM aHalu3
uH(poOpMalMy, MPUMEHATh  CUCTEMHBIM  MHOJAXOH  AJA
IIOCTaBJICHHBIX 33/1a4.

U CHUHTE3
peleHus

KOI[ 1 HAMMCHOBAHMC MHIHWKATOpa
JOCTHIXXCHHA KOMIICTCHIIMHN

Bungpl 3anstui
115t GOPMHUPOBAHUS
KOMIIETEHIINHU

O1neHOYHbBIC CPEACTBA
JUTSI OLIEHKH YPOBHS
c(hOpMHUPOBAHHOCTH

KOMITCTCHIINU

UI-5 k-1
[IpumeHsieT 3HaHUS IO MATEMATHYECKOMY
MOJICJIUPOBAHUIO JI1 TEOPETHUECKOTO U
AKCTIIEPUMEHTAILHOTO UCCIIEOBAHUS B
npoeccCHoHaNBbHO eI TENbHOCTH

Jlexkuuu, mpakTUYeCcKue YcTHBIN onpoc, penieHue

3aHSITHSI, 3aJ1a4, BOIIPOCHI JISI
CaMOCTOSITeIIbHASI MIPOBE/ICHUS SK3aMCHA,
pabora TECTOBBIC 3aaHUs

ypOBHI/I OCBOCHUA KOMIICTCHIIUN

YpoBeHb OCBOEHUS
KOMITETEHIINH

Kpurepun onienuBanus

[IpoaBuHYTHIHN (OTINYHO)

3HaeT B OJIHOM 00BbEME OCHOBHBIC IOHSITHS H COBPCMCHHBIC NPUHIUIILI
pa6OTLI C OCHOBHBIMHM MATCMaTUYCCKUMH MOACIIAAMH KIACCHYCCKHX
(1)I/ISI/I‘I€CKI/IX, TCXHUYCCKNX, DKOHOMUYCCKUX, CONUAJIBHBIX CUCTCM.

YMeer B 1onHOM 00BEME MNPUMCHATDH (1)I/I3I/ILI€CKI/IG 3aKOHBI H
MAaTEMAaTHYCCKHUEC METO/bI (aHaJ'H/ITI/ILIeCKI/Ie n LII/ICJ'ICHHI)IG) JJIs1 aHalIn3a "
MOACIINPOBAHUA KITaCCHYCCKHX (I)I/ISI/I‘-IGCKI/IX, TEXHUYCCKUX,
O9KOHOMHUYECCKHUX, COITMAJIBHBIX SIBIICHUN W IMpoNHeCCoOB.

BJ'IaZ[eeT B IIOJTHOM o0BeMe nporpaMMHBIM O6CCHC‘ICHI/ICM,
Npe€aHa3HAYCHHBIM JIJIA pa6OTI)I C MOACIISIMH KJIACCHYCCKHX (1)I/ISI/I'-IGCKI/IX,
TCXHUYCCKUX, DOKOHOMHUYCCKUX, COIITMAJIBHBIX CUCTCM.

[ToBbITIICHHBIH (XOPOIIIO)

3HaeT C OTHENbHBIMH NpoOeTaMu OCHOBHbBIE MOHSTHS U COBPEMEHHBIE
OPUHIUIBL  pabOThl €  OCHOBHBIMM  MaTE€MaTHUYECKMMU  MOJIENISAMU
KJIACCUYECKUX (PU3MYECKHX, TEXHHUYECKHUX, IKOHOMUYECKUX, COI[HAIbHBIX
CHUCTEM.

YMmeer ¢ OTHENbHBIMU TpoOenaMu NPUMEHATh (DU3MYECKHE 3aKOHBI U
MaTeMaTUYECKUE METO/bl (AaHAIUTUYECKHE M YHMCIEHHBIE) I aHalu3a U
MO/JICJINPOBAHUS KJIACCHUYECKHUX ¢buznyeckux, TEXHUYECKHUX,
SKOHOMHYECKHUX, COLIMAIIBHBIX SIBJICHUM M MPOLIECCOB.

Buageer ¢ oTnenbHBIMH MpoOeNaMu  MPOrpPaMMHBIM  00€CHIEUEHHUEM,
npeJHa3HAYCHHBIM Ul Pa0OThl C MOJAETISIMHM KIACCHUYECKHX (PHU3UUECKHUX,
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TCXHUYCCKUX, DOKOHOMHUYCCKUX, COIITMAJIBHBIX CHUCTEM.

IToporosslii (6a30BbIil) | 3HAET B HEMOIHOM 00bEME OCHOBHBIC MTOHATHS U COBPEMEHHBIE TIPUHITUITHI
(YZOBIIETBOPUTEIILHO) paboTbl C OCHOBHBIMH MaT€MaTHUYECKUMH MOJEISAMH  KJIAaCCHUECKUX
(U3NIECKUX, TEXHHYECKUX, IKOHOMUYECKHX, COLIUATBHBIX CHCTEM.

YMeer B HEMOJIHOM 00beME MPUMEHATh (PU3UYECKHE 3aKOHBI U
MaTeMaTUYeCKUe METO/bl (AaHAJIMTUYECKUE M YHMCIEHHBIE) JJIs aHalu3a U
MOZEIIMPOBAHUSA KJIACCUYECKHUX ¢busnyeckux, TEXHUYECKHUX,
SKOHOMUYECKUX, COLIMAIIBHBIX SIBJICHUM U IIPOLECCOB.

Buageer B HemosHOM  00beME  IPOrPaMMHBIM  OOECHEUEHHEM,
NpeJHa3HAYCHHBIM Uil Pa0OThI C MOJACISMH KIACCUYECKHX (H3UUECKHUX,
TEXHUYECKUX, JKOHOMUYECKHUX, COLLUAIbHBIX CUCTEM.

2. Mertoauyeckue, OILEHOYHbIE MaTepUabl U CPEACTBA, OMNpeaesIIoIne
npoueaypbl  OUEHUBAHHS  C(POPMHPOBAHHOCTH  KOMIETeHIHI  (3J1eMEeHTOB
KoMIeTeHuuii) B npouecce ocsoenusi OITIOII BO

2.1 Ouenoqﬂme cpeacrea AJs TEKYIIEro KOHTPOJIsA

TEMDBbI pi1s1 yeTHOrO onpoca
Tema 1. AHaIUTHUYECKHE M YHCJICHHBIE MOIeIH (PU3MIYECKUX CHCTEM

Knaccudukanus cucteM M METOJOB HMX MOJIECIUPOBaHUS. AJTOPUTMHYECKOE U
MPOTPaMMHOE O0ECIEUECHHEe MOJEIUPOBAHUSA: CUCTEMBI M CPEIbl MPOrpaMMUPOBAHUS;
NaKeThl MOAENHPOBaHUS Poib  YUCIEHHBIX METOJOB W  BHU3yAIM3alMH  TIpU
MoAenupoBaHuu. CHUCTEMBbl MOJICIMPOBAHUS W CPEIbl MPOrPAMMUPOBAHUA  JJIS
moaenupoBanuss @C (MatLab 6.x, Electronics Workbench, Simulink MatLAB, Visual
Basic for Applications 6.0).

JlnHaMuKa MaTepUalIbHOM TOUKU. /[BMYKEHHUE TEIl IPU IMOCTOSIHHOW CUJIE TSITH. YUeT
CUJI COINPOTUBIICHUA. J[IBM)KEHME Tejla 10 HHEPLUUMU C YYETOM BS3KOTO TPEHUS.
AHanuthueckue Mojesd. KOHEYHO-pa3HOCTHBIE CXEMbl YHUCICHHOTO MOICIUPOBAHUS.
AHanUTUYECKUE U YUCJICHHBIE MOJAEIN (UBUYECKUX CHUCTEM. Texnonorun
MOJEIIUPOBAaHUSL (PU3NYECKUX CHCTEM: HHTErpalibHble, — AuddepeHuuaibHble, —
Pa3HOCTHBIE MOJIEIIH.

[Inockoe nBukeHue. JIBWKEHHME TeN MOJX YIJIOM K TOPU30HTY. YUeT Cuil
CONPOTUBRJICHUS, MPOIMOPIMOHATBHBIX cKopocTu. [lajmeHue mapamtoTucTta ¢ OOJIBIION
BBICOTBI C YYE€TOM CHJI CONPOTHUBJICHUS, MPONOPUUOHAIBHBIX KBaJpaTy CKOPOCTH.
AHanuTH4YeCcKas U YMCICHHAs] MOJeNu. [[B>KeHre Tell B MOJI€ TATOTEHUS: MaJeHUE TeJ Ha
IrPaBUTALIMOHHBIE MACChI — PacyeT 2-il KOCMUYECKOM CKOPOCTH.

Tema 2. TexHosioruu MoJeJIMpoBaHusA (PU3MYECKUX CHCTEM

JIBvokeHue Tea BOIM3U rpaBUTAIMOHHBIX Macc. [locTpoeHne opOUT NBMKEHHS: KPYTOBBIX,
AIUTATITUYECKUX, TUTIEPOOINIECKUX.

[IpakTuueckre acmeKThl MOACIUPOBAHUS: TPACKTOPUH TEN BOJM3U TATOTEIOIIMX Macc.
HucneHHbIN aHAIU3 ABUKEHUS CITyTHUKOB, METEOPUTOB, KOMET.

MoaenupoBaHue BpalIaTEILHOTO JIBUKEHHS. YUET CUJI TPEHUS ISl BPAIAIOIIMXCA Tell.
OcraHOBKa KOJjieca TPEHUEM — PacyeT KMHEMATUYECKUX XapaKTEPUCTHUK BPaIaTEIbHOTO
JIBH>KCHUSL.




INapmonnyeckuid MaaTHUK. DHU3ndecKuid MasTHUK NMpU OOJBIIMX aMIUIMTYyJaxX. 3ajada o
najaroliem kapanaame. CXxembl YACIEHHOTO MOJIEIMPOBAHHS.

Tema 3. CucteMsbl U cpelbl MPOrpaMMHPOBaHUs; NaKeTbl MoAeaupoBanus. Cpena
BH3YaJILHOI0 NporpaMmmMupoBanus VBA ais moaennpoBanust Gu3nyecKuX CHCTEM
JIBrKeHue Tell BO BpAIlAIONICHCs CUCTEME KOOPAMHAT. YYeT CHJI: LIEHTPOOEKHOM CHUJIbI
unepuun u Kopuonuca. Pa3paboTka anroputmMa MOJAETUPOBAHUS TPACKTOPUU Tea,
OpOIIEHHOTO HA BPAAIOIIYIOCs MIaThopMy.

Ilone neHTpanpHbIX cwi. MoaenupoBaHUE IBWKEHHUSA 3apsUKEHHBIX YacTHIl B IIOJIE
HenoJBIKHOTO 1eHTpa. OmbiTt Pesepdopna — paspaboTka anroputMa MOJAETHPOBAHUS
JBYDKEHUS amb(ha-dacTuIl.

KomnerorepHoe MoienmpoBaHne IBYXIIEKTPOAHON SIIEKTPOHHOM JIAMIIbI — BAKYYMHOTO
IUOoAA.

HpaKanecmle 3alaHUsA JJI TEKYIIET0 KOHTPOJIA

1. TlpoBenuTe MOJEIMPOBAHUE CIEAYIONIEH CUCTEMBI MOCTPOUTh U BU3YaITU3UPOBATH
TPACKTOPUIO IBUXKEHHUS PAKETHI, B3JIETAIONICH U3 MYHKTa A U MPU3EMIISIONIYIOCS B TyHKT
B Ha moBepxHOCTH 3eMiiM, CUMTasl CHUJIY CONMPOTHBIICHUS BO3AyXa MPOMOPIMOHAIBHOU
KBaJIpaTy CKOPOCTH.

2. TloctpouTh mporpamMmmy, M300pakarollyl0 YOPYTHil yaap mapbl Tell TPEyroiabHOM
¢dopmbl. TpeyroapHUKH CYUTATH PABHOCTOPOHHUMH U OJMHAKOBBIMHU

3. Hcnomb3ys  cHCTEMBl  HWMHTAIIMOHHOTO  MOJICJTUPOBAHMSI  OCYIIECCTBHTH
BBIYUCIIUTEIBHBINA DKCIIEPUMEHT IO OMNPEACIICHUI0 YpPaBHEHHUS COCTOSHUSI WJICAIbHOTO
raza, cocrosmero u3 N aromoB. Paccmorpers cimywam N=1, 10, 102, 105. YpaBuenue
COCTOSIHUSI CBSI3bIBA€T TPHU BEJIIMYMHBI JIaBJIeHUE, 00BEM M TemrmepaTrypy. B kadecTse
o0bema BbIOpaTh COCY] IUIUHIPUYECKONU (POPMBI, B KOTOPBII BIBUTaeTCs MOPIIEHD.

4. Ucnonw3ys CUCTEMBl ~ MMHUTAIMOHHOTO MOJICIMPOBAHUSI  OCYIIECTBUTH
BBIYMCIUTEIBHBIN JKCIIEPUMEHT TIO0 OMNPEEICHUI0 YPAaBHEHHSI COCTOSIHUSI HJI€aTbHOTO
rasza, cocrosmero u3 N aromoB. PaccMorpers ciaydau N=1, 10, 102, 105. B kauectBe
o0beMa BBIOpaTh cocyl B opMe TeTpadapa. AHAIOTUYHBIE MPOIEAYPHl MPOBECTU IS
TETPadIPOB B UETHIPEX U MATUMEPHOM MPOCTPAHCTBAX.

5. Ha pucyHke mnpuBeaeHbl aHAJIOrOBbIE yCTpoWcTBa wuHTEerpupoBanus (1, 2) wu
mubdepennupoBanust (3, 4). Pacmopsimutbest mapamerpamu R, C, L Tak, 4toObI
cootBercTBust VBbIX[!] VBx(t)dt 1 VBbix(] dVBx(t)/dt 6bimy HammydmmaMe. I1ocTpouTh
OporpamMmy, JE€MOHCTPUPYIOUIYIO padOTy HUHTErpupyomux u auddepeHunpyrommx
[ETI0YEK Ha MPUMEPE MPOU3BOJILHBIX BXOHBIX CUTHAJIOB.
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6. IIpoBenute MoaenupoBaHue yrpo3 HMHOOPMALMOHHOW OE30MACHOCTH MO OICHKE
metona Jendu.

7. Tlpouecc 3apsakd M3HAYAIBHO HE3APSIKEHHOTO JJIEKTPUYECKOTO KOHJEHcaTopa B
RC-nenu, k koTopoMy B MOMeHT BpeMeHH t=0 npuoskeHo Hanpspkenue U, onuceIiBaeTcs

muddepeHIanbHbIM YpaBHCHHEM
R

R _y_9
dt C

u
Pa3paboTaTh cxemy AJi1 YUCIAEHHOTO MOJEIUPOBAHUS MPOIIECCA 3aAPSAKU.
2.2 OueHO4YHbIE CPEICTBA Il IPOMEKYTOUYHOT0 KOHTPOJIA

Bomnpocsl k 3x3ameny (nmpumep)

1. Ilpeamer u 3amayu IUCUUILIMHBL. Poib MareMaTuueckoro MOJICIUPOBAHUS B
TEXHUYECKOM IIpOorpecce M B IIpolecce INo3HaHuA. Posib  MareMaTnyeckoro
MOJEJIMPOBAHUS B TEXHUYECKOM MPOTPECCEe U B MPOLIECCE MO3HAHMS.

ConepxaTenpHas MOJEIb UCCIETYEMON CUCTEMBL.

@opMyIHpPOBaHUE 33a/1a4U U KOHKPETU3ALMS LIeJIeH UCCIEI0BAHMUS.

AHanm3 UCCIETYyEMOU CUCTEMBI M €€ JEKOMITO3HUIIHS.

Paboune runoTespl, MOCTYyIAThl MOJIEIH.

ConeprxarenbHble MOJEIN U UX UEPAPXUSL.

[TonsiTHE MaTEMATUYECKON MOJEIIN.

dopmanu3zanms CoOAEPKaTEeIbHON MOJEIH.

Marematuyeckass MOJENb, €€ CBOWCTBA M TPeOOBAaHUS, MPEABIBISIEMbIE K
MaTeMaTHYECKUM MOJIEIISIM.

10. OcHoBHBIE ATaNbl TEXHOJIOTUH MATEMATHYECKOTO MOJICITUPOBAHUS

11. TlocnenpoBaTenbHOCTH Pa3pabOTKU U MAITMHHOMN pearu3aiii MOJIEICH CUCTEM.

12. AnropuTMu3aiys MOJIETU U €€ MalllMHHAS peau3alus.

13. Tlomyuenwue, UHTEpHIpETalns u JOKYMEHTUPOBAHUE pe3ynbTaToOB
MOJIETTUPOBAHMUS.

14. MopgenupoBaHUE CUCTEM U SI3bIKH IPOTPAMMHUPOBAHUSI.

15. CpaBHuUTENBbHBINA aHATU3 A3BIKOB UMUTAIIMOHHOTO MOJEIUPOBAHMUS.

16. IIpumepsl peanu3zanuu 3bIKOB MOJICTUPOBAHMUS.

17. TlakeTsl mporpaMM MOAEIUPOBAHUS.

18. ABromaruzamus =~ IpPOLECCOB  COCTaBJICHHUs  IUIAHOB  OJKCIIEPUMEHTa |
MJIAHUPOBAHMS BEIYUCIUTEIBHBIX CXEM.

19. [exommo3swuiums uccieayeMoi cucreMbl. Monens GyHKImonupoBanus bobioi
aBrakoMmaHnnPa3zoBas MIOCKOCTh U (Pa30BbIC OPTPETHI.

20. Bospiioit aBUaKOMITAHUH

21. bBeicTpble u MeIeHHBIE poIiecchl. VX B3anMHOe BiausiHUE. J[BI)KEeHHE B OBICTPO
OCLIWJIJTUPYIOLLEM I10JIE
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22. JluHaMHYECKHE U KBa3UCTATUYSCKUE MOJICIIH.

23. Henuneitasie monenu. [Iponeaypa auHeapuzaiuu.

24. Heuetkue monenu. Hedetkue MHOXKECTBa

25. MaremaTu4eckue MoJiesid yrpo3 HHGOPMaAIMOHHON O€3011aCHOCTH

26. Kunemaruka. [luHamuka MarepuasbHOM TOYKH. JIBWDKEHHE Ten MpuU
NOCTOSTHHOM CHUJIE TATH. YUET CHII CONTPOTUBIICHUS.

27. JIBikeHHe Tela MO HMHEPUUH C YYEeTOM BS3KOTO TPEeHHsS. AHaIUTHYECKUE
Mojieiu. KoHeUHO-pa3HOCTHBIE CXEMbI UUCICHHOTO MOJICIIMPOBAHMS.

28. Ilmockoe nBwkeHwe. JIBWKEHUE TeN IOJ YIJIOM K TOPH30HTY. YUeT CHII
CONPOTUBJICHUS, TPOTOPIIMOHATIBHBIX CKOPOCTH.

29. Tlamenme mapamrroTUCTa C OOJIBIION BBICOTHI C yYY4E€TOM CHJI CONPOTHBIICHUS,
MPONOPLIMOHANIBHBIX KBAJPATy CKOPOCTU. AHAIUTUYECKASI U YUCIICHHAS MOJCIIH.

30. JIBmwkeHHE TeN B IMOJE TATOTCHHS: MAJCHUE TEJ HA TPaBUTAIMOHHBIC MACChl —
pacyer 2-il KOCMUYECKON CKOPOCTH.

31. JIBmwxeHue Ten BOIW3U IpaBUTAIMOHHBIX Macc. [locTpoeHue opOUT ABMKECHUS:
KPYTOBBIX, AJUIMIITUYECKUX, TUIIEPOOTNIECKUX.

32. IlpakTudeckue acreKThl MOJICTUPOBAHUS: TPACKTOPUH TEJ BOJIU3HU TATOTEIOIINX
Macc. UMCIEHHBIN aHaIu3 IBU>KEHUSI CIIyTHUKOB, METEOPUTOB, KOMET.

33. MojenupoBaHue BpalaTEIbHOTO JIBIDKCHMs. YYeT CWJI TpeHUs s
Bpamaromuxcss Tel. (OcCTaHOBKa Kojeca TPEHHEM — pacyeT KUHEMaTUYECKHX
XapaKTEPUCTHUK BPaAIIATEILHOTO JIBUKEHUSL.

34. Tapmonmueckuii MasTHUK. PU3NYECKUI MASTHUK MPU OONBIINX aMILTUTYaX.
3agada o nmajgaromeM kapanaame. CXemMbl YACIEHHOTO MOJIEIIMPOBAHMS

35. JIpmwkeHwe Tea BO BpallaoOMICHCAd CHCTEeME KOOpAWHAT. YUYeT CHIL
HeHTpoOexHo cunbl uHepiuu U Kopuonuca. Pa3zpaboTka anropurma MOAEIMpPOBAHUSA
TpaeKTOpHUHU TeJia, OPOLIEHHOTO Ha Bpallalollyocs miaTthopmy.

36. Tlome meHTpalbHBIX CWI. MoOJenMpoBaHUE JIBIKCHUS 3apsDKCHHBIX YaCTHUIl B
nojie HemojBWKHOTO 1eHTtpa. OmbiT  Pesepdopna — pazpaboTka anropurma
MOJICTTUPOBAHUS ABMKEHUS alb(a-dacTHIl.

37. KoMmplOTepHOE MOJIETUPOBAHKUE JBYXDJIEKTPOJAHONW HIIEKTPOHHOW JIaMIThl —
BaKyyMHOT'O JUOJA.

38. MogenupoBaHue ONTUYECKHX 3a7a4 — PAaCIpPOCTPAHEHHE CBETa B Cpele C
MOHOTOHHO HW3MEHSIOMIMMCS TIOKa3aTelIeM MpeToOMIIEHUs. 3ajJayd: MHUpPaX, CBETOBOJ,
anepTypa CBETOBO/IA.

39. MojnenupoBaHre 3aKOHOMEPHOCTEH TEIUIOBOrO W3NydyeHus: Kpuas [lnanka.
Nnentudukanus 3akona Credana-boiabiiMaHa METOIOM HAMMEHBIIIUX KBAJPaTOB.

OuennBanue pe3yJbTAaTOB 00y4eHMss B (opMe ypoBHS CHOPMHUPOBAHHOCTH
AJIEMEHTOB KOMIETCHIIMI TMPOBOAMUTCS IyTEM KOHTPOJS BO BpEMS MPOMEKYTOUHOU
aTTecTanu B opMe 3a4era:

a) OIEHKA «3a4TE€HO» — KOMMETeHIUs(M) uiu ee 4YacTb(u) cPOpMUpPOBAHBI Ha
0a30BOM YPOBHE;

0) OlIEHKa «HE 3aU4TEHO» — KOMITETCHIIU(M) WM €€ 4acTh(1) He CHOPMUPOBAHBI.



KpI/ITepI/II/I, Ha OCHOBC KOTOPBIX BBICTABJIAIOTCA OLCHKU ITPHU IIPOBCACHUU TCKYIICTO
KOHTPOJIAI 1 HpOMe}KYTO‘{HOﬁ aTTcCTalluu IIPUBCIACHLI B Tabi. 1.
OHCHKI/I «He 3auteHO» CTaBATCA TakXke B Clydasax, CCJIH 06yt1a}01111/11710;1 HC

IMpUCTYyIIaJl K BbIIIOJHCHHUIO 3aJJdaHUA,

HAPYILICHUM:

— CIIMCBIBAHHUC,

— IJ1aruar,

a Takke INpH OOHAPY>KEHHUU CIIECTYIOUIUX

— ¢anbcudukaiys TaHHBIX U PE3yJIbTaTOB padOTHI.

Tabnuna 1 — Kpurepun BhICTaBIeHUS OIICHOK MTPH MPOBEACHUN TEKYIIET0 KOHTPOJIS
Y IPOMEXYTOUYHOM aTTECTALMU

[Ixama orieHKH

Orenka

Kpurepnii BEICTaBIEHUS OLIEHKH

JIByxOanipHast mKaa

3aureHo

OOyyaromuiicss OTBETWJI Ha  TEOPETUUYECKUE
Bonpochl. [lokazan 3HaHUs B paMkax ydeOHOTro
MaTepuaia. BBIMOMHWI NpakTUYECKUE 3a/laHusl.
[lokazanm  y#AOBIETBOpDUTENBHBIE  YMEHMS U
BJIAJICHUSl HAaBBIKAMU IPUMEHEHMS IIOJYyYEHHBIX
3HAaHUM U YMEHHW IIPU PEIIECHUH 337a4 B paMKax
y4eOHOro MaTepuaia

He 3aureno

OOyuaromyecss OpU OTBETE Ha TEOPETHUECKUE
BOIIPOCHI U TP  BBINIOJIHEHUM ITPAKTUYECKHUX
3alaHuil  NIPOJEMOHCTPUPOBAN  HEAOCTATOYHBIN
YPOBEHb 3HAHUM M YMEHUW IIPU PEUICHUH 337a4 B
paMkax yueOHoro Mmatepuana. Ilpu oTBerax Ha
JIOTIONIHUTEIbHBIE  BONPOCHl  OBLIO  JTOMYIIEHO
MHO>KECTBO HENPABUJIBHBIX OTBETOB




2.3. UToroBasi AHATHOCTHYCCKaA paﬁoTa o AMCIOMUIIJIMHE

3ATAHUSA VIS JMATHOCTUYECKOM PABOTBI IO JTUCHUILIMHE «<MATEMATHYECKOE MOJIEJTMPOBAHUE»
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B) d-x npodecCHOHATBHON
m - —_Fr EATEIILHOCTU
) v Fr
pasE — A
- ni- 2
2. 6 VpaBHeHHE a) oo Fr YK-1 A5 viea
OJHOMEPHOTO JIBHKEHHA 4
TENla TIPH MOCTOAHHOH d*x F
M—=
CHIIE TATH H HATHUHH T
COMPOTHBICHHA, ) ,
o) d°x d x
IPONOPUHOHATEHOTO m——=F, - A——
CKOpP|PCTH, HMEET BHI: d‘: dt
B) d x
m—s =—F;
dt”
r) d’x d x




7,5 M/c

Topapuen moesa Macces: 1 =2000t npu cune
TATH Fr: 25 -10"H u conpoTHBIeHRE

He —
A=10° iﬂ- TedeHHH 1 MHHVIE JBIDECHHT De3

m

ViIeTa TPEHHA HA0epeT CEOpPOCTE, PABHVIO!

VK-1

-5 yies

UucnenHas cxeMa
MOJIeTHPORAHHS JTEHASHH
TeIa B BO3TVXE IIOT
OeHCTEHeM CHIBI TESCTH

H COTMPOTHEICHHH,
nponoplHOHATRHOM 1-H " 3-
H CTETIeHAM CKOPOCTH, HMEeT
BHT.

a)

d’ ;
m o =mg—(Av +Bv?)
dx

=V
dt
dv Av+Bv:
__=-Eg-=" ="
dr m

.T.lf—lz.'f:.lf+1|r" ..-_.'.n':'l.ﬂ-'
v =v+ _V(4+BvY)
nel n [g u];

m
Er:—l = fpj + ﬂ!

-

Y g —(Av+Bv )
dr’
dv

T=g- Av+Bv-°

dat i

v =v +[g_u(A+Bvﬂ A
n+l .1 m

Bel= I+ AF

VK-1

U5 vy




- NA-5 yk.
20m/c . Teno magaeT B BO3OyXe ¢ OOMBIMOH BRICOTEL VK-l A3 vea
He
Cmia conpotuenenna F= AV roe 4 = 50 <
¢ BT
Macca Tema m= 100 xr.
CropocTs 9epes DOIBIIOH OTPE30K BPeMEHH OT
HAa9ATA NageHHd PABHA:
dvf A - -5 vk
B Hurerpat gprseHns a) T =Trag VK-1 NUI-5 yis
NAZANOINETO TENA B BO3OVKE di m
C VIETOM COTPOTHBICHHA
HMeeT BHI 3 : 3
o) . dx _ Fo g9
dt T dt
B) m <
V(= [1—e
A4 ]
) vi="%
A
22,5 ™ Teno OpoleHo Mo YIIIOM K TOPU30HTY CO CKOPOCThIO Vo = 15 M/c u nBmxercs | YK-1 W5 vics

0e3 comporuBieHusi. Haliaure, 4To HaMOOJbIEE PACCTOSIHHE, HA KOTOPOE
MOYKET YJIETETh TEJIO
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IamaronTHit KapaHIan HMeeT LTHHY L

HzpecTHO. 9TO MOMEHT CHIIEI TAKECTH.
3acTABIANITHE KapaHTall aJaTs, Bpamad eTo

P

2

EOKPYT OCTPHA. HMeeT BHI M =mgl sm

Toraa. vpaeHeHHA 119 THCISHHOTO

MOJZETHPOBAHHA NPOIecca IATeHHT KapasIamTa
HMeeT BHI

Qe = P, — @A
D1 =0, — ('f?sinl:p}- At

o=t +A?
q:'.'.'+] = q:'.': + mn"ﬁf
+CEsin @) - At
mn_lz ,
21
to1 =f, A
['P'.'.'+] = ['P'rr - mn'ﬂ'r

3o .
®,.,=0, + L‘gsm @) - At
P

Fre1= fa+ At

P =0+ mt’ﬁr

® =0+(" sng) A
n+l " ’)Ji'

b1 = I+ AF

VK-1

-5 yies

11




9. VpaEHSHHA L1 THCICHHOTO MOICTHPOBAHHA a) Q=09+ 0A YK-1 U5 yies
EONIEDATETRHOTO ABIDESHHS HETAPMOHHIECKOTO g
MAATHHEA HMEHOT BHT @,y =0, —( sm@) A
2
fnel = + AF
6) Q=0+ @A
©,., =0, — (%Siﬂ P)- At
fe1 = I+ A
B) Qu=0,— QA
_ £ o
Oy =00 (Tsm ®)- At
fael = o+ At
) Qu=@,— m,ﬁﬂ:
o = @)- At
m+l . (_Siﬂ
2
fn—] = |..rr; + &t
. ; - NI-5 yy.
10 Huterpan m1a ypaEHeHHA JEHACHHA B a) —g+av? YK-1 A5 vk
BOZIVEE MIPH COMPOTHEISHIIL dr

MPONOPIHOHATEHOM KBATpPaTy CKOPOCTH
HMeeT BHA;

_ e Sh(,/ ag -f)
Vo cn(fog-n
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11. B IIpoiineHHsIH IVTE NapalIrOTHCTA IPH a) S g YK-1 U5 via
B} )= =t
y4€Te COMPOTHBICHHA BO3AYXa ® a
OMHCBIBAETCA CIEAYIOmeH 6) A
1 el 4 g S =,|=t+—
MG,I{EHLIG:S{F)=—]11# o o
o
- E) g In2
IlokasaTs, 9T0O NpH OOTBITHX BpeMeHAX S()=,~t———
a o«
S(t) uMeeT BHA: )
iy le2
s =522
a @
12. r B dem 3akmoyaeTcs MOCTPOCHHE MAaTEMAaTHYECKOM MOIeH? VK-1 U5 yicq
3:} B OIpEIeIcHHH CEI32H MERTY TEMH HITH HERIMH MPOMECCAMH H ABTEHHIMHE, CO3TAEHH MATEMATHIECKOr) AMIapaTa, MO3EQITOMIET) BRIPA3HTE KOMTHIECTEEHHD H
E2TECTBEHHO CBAIE MEETY TEMH HIH HHRIMH IPOIECCAMH H ABICHIAMH, MEETY HETEPECVIOMEMHE COCITHATHCTA MATEMATHYECKHMH BETHTHHAME, H :IJEKTDIJJ.\IH:
ETHTMHME Ha EOHETHEN PEVIRTAT
D_] B OIpEIEIeHHE CBE32H MERTY TEMH HTH HHEIMH IPONECCAMH H ABIEHHAMHE, COSTAHHH MATEMATHIECKOTO AMMAPaTa, MOEQIAIIET) ERIPARHTE KOMHIECTEEEHD CBASE
MEETY TEMH HIH HHNMH NPONECCAMH H ABICHHAMH, MCEATY HHICPECYIOIMHME CICIHATHCTA EIIHSH‘I@CKH.\IH ECTHYHHAME, H EI'GI'QIUPB.\IH: ETHAKIIEME Ha KOECIEEIH
pEIVIETAT
B) E QNpEleIeHHE CBAEH MEETY TEMH HTH HHEIMH OPONECCAMHE H ABTCHHANH, CO3TAHHE MATEMATHIECKOTO AMNAPATA, MOIBOITOMETD BEIPASHTE KOMHYECTEEHHD CBATE
MEETY TEMH HIH HHRMH IPONECCAMH H ABICHIAME, MEATY HHICPECVIOIEMHE CICIHAMNCTA MAaTEMATHICCRKEME ECTHTHEAMH, H CIJE{KIDPEL\H{: EJHARIIENH E3 KOHEIHEIR
pEIVIETAT
l') B OMpeTeTeHnH CRA3EL MeRTY TeMH HIH HHEIMI NPOLeCcaMil i ARTeHHAMI, CO3TAHHH MaTeMaTHYeCkor0 annapaTa, No3E0.TAKIEr? BEIPa3NTE
KOIHYeCTECHHO H KaYeCTECHHO CBA3L MERTY TEMH HIH HHBIMH OPOLeCCAMI H ABTeHHAMH, MeATY HHTeDeCYHMIMH CIeIHATHCTa dJIBII‘iECR[[.\[[[
BeTHNYHHAMIL H C]JﬂRTOpﬂ.\[![, EAHSAHIIAMH Hl KOHESHBIT pesvaeTar
13. opurrHan | Kak Ha3pIBaeTCs 3aMeIaeMblii MOJICITBIO OOBEKT VK-1 -5 v
14. | JluneitHoe | YacTh MaTEeMaTHYECKOTO MPOTPaMMHUpPOBAHMs, 3agadyaMu KoTopod siBisercs | YK-1 W5 vica
MPOrpaMMU | HAXOXKJICHHE OKCTpeMyMa JIMHEWHOW I11eJleBOM (YHKIIMM Ha JOMYCTHUMOM
pOBaHUE | MHOXKECTBE 3HAUCHUI apTryMEHTOB HA3bIBACTCH ...
15. JIro6oe Kakoe MakcuMalibHOE KOJTMYECTBO MOJEIIEN OTHOTO0 00BEKTA MOKHO cocTaBuTh? | YK-1 A5 yieq
KOJIMYECTBO

13




