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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMeHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUHKEHEPHBIC 3HAHUS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTTHPOBAHUS B TPOPECCHOHATBHON ACSITETLHOCTH
N]I-15 ITpumensieT anmnapaT TEOPUH KOJICOaHHH, B TOM YUCJIE ACUMIITOTUYECKHE METOIBI, TS
MCCJIEI0BAHUS ¥ MOJICTTUPOBAHUS JUHAMUKH MEXaTPOHHBIX CUCTEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzarun: CmemranHas hopma
1. KontponbHas padota o teme "Meton ocpennenust Kpsimoa boromto6osa" paznena 3
(KonTpoawsHas pabora)
2. KonTponbHas padbota no teme "[IpubnmxénHoe perieHne ypaBHEHUH JMHAMUKH METO10M
[Tyankape" paznenal (Konrponbshas paborta)
3. KoHTponbHBIi onpoc 1o pasneny 3 Pa3nenenne nBrmxeHnid B cucTeMax ¢ OBICTpoid (hazoii.
Metonsl ocpennenus (KomiokBuym)

Dopma peanuzanuu: YcrHas popma
1. KonTponbHbIi onpoc 1o pasaeiny 1 PerynspHo Bo3MyIIEHHBIE IO MAaJIOMY [1apaMeETPy
CUCTEMBI ypaBHEHUI M aCUMIITOTHYECKHE MeTO/Ibl uX perienuit (Kommoksuym)
2. KoHTponbHBIi onpoc 1o pazaeny 2 "ACUMITOTHYECKHE METO/IbI PEIICHUI TMHAMHYECKUX
ypaBHEHHUH B cuctemax ¢ norpancioeM” (Komnoksuym)

BPC aucuunjavHbl

8 cemectp

Beca KOHTpOIBHBIX MeponpusTHii, %o

Paznen aucrunianHbl KM: 1 2 3 5

HNunekc KM- | KM- | KM- | KM- | KM-
4
9

16

Cpox KM: 4 5 8

PerynsapHo BO3MYIIEHHBIE [T0 MAJIOMY IAPAMETPY CUCTEMBI
YPaBHEHUHN U aCUMIITOTUYECKUE METOIbI UX PELICHUN

Bsenenue + + +
Knaccudukanus Bo3MyIeHni ypaBHEHUH 10 MAJIOMY + +
rapameTpy

ACUMIOTOTUYECKHE METO/IbI PEIIEHUH PETYIIPHO + +

BO3MYIIEHHBIX 110 MAJIOMYy IaPAMETPY YPABHEHMI

CHUHTYJSIpHO BO3MYUIEHHBIE IO MAJIOMY [TapaMeTpy
CHCTEMbI ypaBHeHHﬁ N aCUMIITOTHUYCCKUE METO/AbI UX
pelIeHU




ACUMNTOTHYECKUE METO/Ibl PELICHNH TNHAMUUYECKUX
YPaBHEHUH B CUCTEMAX C MOIPAHCIOEM

Paznenenne nB>KeHMIA B cHCTEMax ¢ OBICTPOH (ha3oi.
MeTo1bl OCpEAHEHUS

AcHuMITOTHYECKHE MCTOJbI pCHICHUSA JUHAMHUYCCKUX
ypaBHEHHMI B ccTeMax ¢ ObICTpoil (a3oi

Bec KM: | 20 20 20 20 20

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoekTa

8 cemecTp
Beca KOHTPOJIBHBIX MEPOIIPUSTHUH,
%
Pasnen nucouniinHel Nunexc KM-1 KM-2

KM:

Cpox KM: 6 13
ACHUMIITOTHYECKHE METOIbI PEIICHUH JUHAMUYCCKUX YPABHCHUI B + +
CHUCTEMax C MOTrpaHCIOeM

Bec KM: 50 50




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCITUIINHE
OIlK-1 N-150mk-1 [Tpumensier | 3HaTh: KonTpoabuslii onpoc 1o pazaeny 1 PerynspHo Bo3MyHIEHHBIE IO MaJIOMY

anmapar Teopuu KoyiebaHui,
B TOM qucie
ACUMITOTUYECKUE METO/IBI,
JUIs HCCIe0BaHUS u
MOJICJTUPOBAHUS TUHAMUKHU
MEXaTPOHHBIX CHCTEM

OcHoOBHBIE OIIpeIEICHMS],
TEOPEMBI, AJITOPUTMBI
ACUMITOTUYECKUX METOJI0B
peuIeHusl ypaBHEHUI
JUHAMHKU MEXAaTPOHHBIX
cucTeM ¢ ObIcTpoi (azoit
OcHoOBHBIE OIIpeIEIcHMS,
TEOPEMBI, AJITOPUTMBI
ACUMIITOTUYECKUX METOJIOB
peuIeHusl ypaBHEHUI
JUHAMHKHU CHCTEM C
IIOTPaHCIOEM

OcHOBHBIE OIIpeEIcHMS],
TEOPEMBI, AJITOPUTMBI
ACUMIITOTUYECKUX METOJIOB
peUIeHUs PETYISIPHO
BO3MYIIEHHBIX 110 MaJIOMY
rapameTpy ypaBHEHUN
JUHAMHKU MEXAaTPOHHBIX
CUCTEM

YMeTs:

[IpuMeHATH aNrOpUTMBI
ACUMIITOTUYECKUX METOJIOB
penieHusl ypaBHEHHI

napaMeTpy CUCTEMbl YPAaBHEHUN M aCUMIITOTHYECKHUE METOJIbI UX PEIICHHI
(Komnoksuym)

KonTponbnas pabota no teme "llpubmmkénHoe perieHrne ypaBHEeHU N
nuHaMuku metosioM [lyankape" pasnenal (KonrponbHas padota)
Kontponbnslii onpoc 1o paszzaeny 2 "ACUMMIOTOTHYECKUE METO/IbI PELLICHUN
JMHAMHUYECKUX ypaBHEHUH B cucteMax ¢ norpancioeM” (Kosmioksuym)
KonTponbHslit onpoc mo pa3aeny 3 Paznenenue ABUKEHUI B CUCTEMAX C
obicTpolt pazoil. Meronbl ocpennenus (Komnoksuym)

KontponsHas padora no Teme "Metoxa ocpennenust Kpoutoa boromnto6osa”
pasnena 3 (KontposnbHas pabota)




JUHAMHKU MEXAaTPOHHBIX
cucteM ¢ OpIcTpoit (a3oit
[IpuMeHATH aropuTMBI
aCUMIITOTUYECKUX METOJIOB
peuIeHusl ypaBHEHUI
JUHAMHMKHU CUCTEM C
IIOI'PAHCIIOEM

[IpuMeHSTH anropuTMbI
ACUMITOTUYECKUX METOJI0B
pELIeHUs PETYIIPHO
BO3MYILEHHBIX 10 MaJIOMY
napaMmeTpy ypaBHEHUN
JUHAMHUKU MEXaTPOHHBIX
CUCTEM




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KontpoabHbliii onpoc nmo pasaeiy 1 Pery/jsipHo Bo3MyliéHHbIe 110 MAJTOMY
napaMeTpy CMCTeMbl yPABHEHUH M AaCHMIITOTHYECKHE METOAbI UX PellIeHH

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHs KOHTPOJbLHOI0 MEPONPUATHS: YCTHBIA OIPOC C BO3MOXKHBIMU
IIICbMEHHBIMA KOMMEHTAPHUSIMU B IIPOLIECCE OTBETA

Kpartkoe cogep:xkanue 3aiaHuA:
OTBeTUTH Ha BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3uatb: OCHOBHBIE ONpEJEIICHUS, 1.Kakue cuctemsl muddepeHIuaTbHbIX YPaBHEHHHA
TEOPEMBI, AJITOPUTMBI Ha3bIBAIOTCS PETYISIPHO BO3MYIIEHHBIMU 110 MAJIOMY
ACHMITTOTUYECKHUX METO/I0B napamerpy?

peLeHus PEryJsipHO

BO3MYIIEHHBIX 110 MaJIOMy

napamMeTpy YpaBHEHUH IUHAMUKU

MEXaTPOHHBIX CUCTEM

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHE AJIS PEIICHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISACTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-2. KonrpoJbHas padora no teme "[IpudankéHHoe penieHne ypaBHEeHHH
auHamuku MetoaoM Ilyankape" pasnenal

®opmbl peanuzanun: Cvemannas Gopma

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa nmnpoBeleHMsi KOHTPOJBLHOIO  Meponpusitusa: Pemenue B ayauTopuu
WHIUBHIyaJIbHOTO 3a/IaHKs C TPUMEHEHUEM KOMITBIOTepHO# cucteMbl Mathematica




KpaTkoe conep:kanue 3a1aHus:



3ALAYA 1

VpasHeHHa BepTUKA/IbHOTO NafieHya Wapa 8 BAsKOV cpefe (sapava Crokca)
B NPOEKLMAX Ha HaNpaB/1eHHYK BHWU3 BEPTUKa/IbHY OCb X MUMEKT BUA

v _aG-xv,
ar

ax

ar (1)
X(0)=X,.

v (0)=V,.

3pecb M -macca wapa, X - KoopAauHata LeHTpa mace, V — npoekyua Ha ocb X
CKOPOCTM LEHTPa Macc, G — yckopeHve cBOGOAHOTO MafieHuA nof AedcTBruem
|PagHOCTU BeCa M apXMME/IOBOM CHTbI.

MpoBec Hopmanusaumio ypasHeHui (1), nepeipa k GespasmepHbim
NepemeHHbIM COMIAcHO GOPMYaM 3aMeHs!

[NA Ka4yecTBEHHbIX OLEHOK Hal#Em W3 ypaBHEHWA YCTAaHOBMBLIErOCA
[BVKEHUA

MG-KV=0
CKOPOCTb YCTAHOBMBLIETOCA ABUKEHNA
MG
n=22
K

MoCTOAHHYIO BPEMEHM, XapaKTEPU3YIOLLYIO M3MEHEHUe CKOPOCTH 33 CYéT
CHNbI TPEHWA, HANAEM M3 YPaBHEHMA

3Ta NOCTOAHHAA paBHa



T =22
17k

PaccmoTpeTb Knacc ABMMEHWA Npu manbix spemeHax I << 1y ¢ manon

HayaNbHOW CKopocTbio ¥y << 1.

BeibpaTb

In = uIVa =V = (V. X =Vale, g < 1.

OTbICKMBaA pelleHne YPaBHEHWH nNafeHWA Wapa, 3anMCcaHHbIX B
BespasmepHom HopmanuzoeaHHOM Gopme, B BUAE PALOB NO CTENeHAM Manoro

napameTpa i

+O
(0)

+ U 2@ 4 s

+ i 1'(?} .

+,ut(}

v=v + ‘.{H'( )

HalTKM meTogom MNyaHkape NPUBNMMEHHOE pelleHne ypaBHeHWIA BUHEHWA

‘I'(D = ‘I'(D} -I-JH‘I'(I}.

3anucaTb peweHune (2) B pasmepHbIX NepemeHHbIX.

[OCTPOWTL B 3aBMCMMOCTH OT BpeMeHM T rpagMKM TOUHOro X, V,

X(1y- V1) Pewenus ypaBHeHwid (1), a Takxe rpadmKmM NOrpellHoCcTH

[TpHUHATD:

ﬁ*l‘ =V _T(l}.

M=34.10"x.G=98u-c *.K=02Hc/m.
X(0)=0,01nm, u=0,1.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

(2)

NpUONUKEHHOrO

3Hath: OCHOBHBIE ONpEIEIECHUS,

1.B gem 3akimrouaerca meton Ilyankape HaxoxaeHus

TEOPEMBI, AJITOPUTMBI NpUOIMKEHHOTO PellIeHHUs YpaBHEHUN JUHAMUKU?
ACUMITOTUYECKUX METOJI0B
peleHus PETYIISIPHO
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BO3MYILEHHBIX o MaJjoMy
napaMeTpy ypaBHEHUN IUHAMUKU
MEXATPOHHBIX CUCTEM

YMmers: IIpuMeHATH  aJIropUTMBI 1.Kak npumenuts meton Ilyankape aist mpuOImKkEHHOTO
ACUMITOTUYECKUX METOJI0B pellIeHNs ypaBHEHUN JUHAMUKY 3a1aHHON

peuieHus peryisapHo MEXaHUYECKON CUCTEMBI?

BO3MYILEHHBIX 1o MaJjoMy

rapamMeTpy ypaBHEHUH JIMHAMMKU
MEXaTPOHHBIX CUCTEM

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-3. KouTpoabHbIii onpoc no pasaeny 2 ""ACHMIOTOTHYECKHE METOABI PelIeHUH
AUHAMUYECKUX YPABHEHHMH B cCHCTeMax ¢ morpaHcsioem"

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBeaeHHs KOHTPOJBLHOIO0 MEPONPHUATHA: YCTHBIH ONPOC C BO3MOXKHBIMU
MIACbMEHHBIMA KOMMEHTAPHSMU B IIPOLIECCE OTBETA

Kparkoe cogep:xanne 3aganus:
OTBETUTH Ha MTPEUI0KEHHBIE BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3Hath: OCHOBHEIC OIIPCACIICHUA, 1.Kak BBeCcTH MajbIi nmapamMeTp B CUCTEMAX C GBICTpBIM n
TCOPEMBI, AJIrTOPUTMBI MCIJICHHBIM BpeMeHeM?
ACUMIITOTHYCCKHUX METOJ0B Yto HaA3BIBaCTCA norpchnoeM?

pelIeCHUsT YpPaBHEHWM JMHAMMKU
MEXaTPOHHBIX CHCTEM C OBICTpOM

dazoii
YMerb:  IIpuMeHATH  aJIrOpUTMBI 1.Kak nocTpouTh BBIPOXKIEHHYIO U IPUCOEIUHEHHYIO
ACHUMITOTUYECKUX METOJI0B CUCTEMY YpaBHEHUN?

peHiCHUA ypaBHCHI/II\/'I JUHaMHUKHN
CHUCTEM C ITOTPaHCIIOEM
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJI0BICTBOPUTEIBHO" BBICTaBISAETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-4. KoutpoabHblii onpoc mo pasaeny 3 Pazgesienne 1BH:KeHUIl B cucTeMax ¢
obIcTpO (pa3oii. MeToabl ocpeaIHeHus

®opmbl peanusanun: Cmenrannas Gopma

Tun KOHTPOIbHOTO MeponpusiTusi: Komoksuym

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBedeHHs KOHTPOJBLHOIO MEPONPUSATHS: YCTHBIE OTBETHI Ha BOIPOCHI,
JIOTIOJTHEHHBIC MTPH HEOOXOAUMOCTH ITUCbMEHHBIMH KOMMEHTAPHSIMU

Kparkoe conepxanue 3aianus:
OTBeTUTD HAa BOIIPOCHI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3Hatb: OCHOBHBIE ONpEIEIICHUS, 1.Yto coboii npezacTaBiseT cTangapTHast popma u
TEOPEMBI, AJITOPUTMBI 0000111eHIe cTaHIapTHON (POpMBI ypaBHEHUI MeTOoAa
ACUMITOTUYECKUX METOJI0B ocpenHenus KpoiioBa-boromto6osa?

pelmeHuss ypaBHEHUM JUHAMUKHU
CHUCTEM C IIOTPAHCIIOEM

VYMmerb: IIpuMeHATH  aJIrOpUTMBI 1.0nucatp aropuT™M peanusaiii MeTo/1a OCPEIHEHUS
ACUMITOTUYECKUX METOJIOB Kpsinosa boromto6oBa

pelmeHuss ypaBHEHUM JWUHAMUKH
MEXaTPOHHBIX CHCTEM C OBICTpOH
dbazoii

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTEILHO" BHICTABIIACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-5. KontpoabHas padora no teme '""Metoxa ocpennennst Kpouiosa boroJiro6osa'
pa3aena 3

®opmbl peanuzanun: Cvemannas Gopma

Tun kouTposabHoro Mmeponpusitusi: KonrpospHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHMsl KOHTPOJBHOIO  Meponpusitusi: Pemenue B ayauropuu
WH/IMBUIYAILHOTO 33aJaHHsI C TIPUMEHEHNEM KOMITBIOTEpHOI ciucteMbl Mathematica

KpaTkoe conep:kanue 3a1aHusi:

HaiiTi meTofom ocpesHeHus NpuBAKKEHHOE pelleHWe B MEepsOM MO Manomy napameTpy
npubAMKeHnr  ypaBHeHWi ceoBoaHbIX KonebaHWi rpysa Ha ropM3OHTANbHOM NAOCKOCTH puc. 1 noa,
LefCTEMEM YNDPYTOM CHABI NPYMHUHBI M KYNOHOBOH CHABI TREHUA

Puc. 1 Tpy3 Ha WepoXoBaTor NAGCKOCTH

Ocb X HaNpaB/AeHa NO FTOPM30HTA/NM, HAYaN0 OTCYETa HAaXOOMTCA B NONOHEHHH PABHOBECHA TPy3a.

MoCTPOMTL rpadukK AMAAMTYAb! 0 W $a3bl @ KOOPAWHATEI NPOSKLMK CKOPOCTM V, NOrPELIHOCTER g, ©, X,
V B 33BUCMMOCTH OT BPEMEHM,

Macca rpy3a M=107?kr, ko3ddULMEHT HECTHOCTH NPYWHEI K=20 Kr ¢, KO3 bUUMEHT TPRHUA rpy3a o
nnockocTb f=0,02, x(0)=3,5 10 m, 2(0)=0,001m c?

|Fp|=f M 9,8= 0,00196 H

== M 9,8/(K x(0) | =0,0028

TOHN

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3uatb: OCHOBHBIE ONpEENICHUs, 1.Yto coboii npencrasiser MeTo ocpenHeHus: Kpoiiosa
TEOPEMBI, aJITOPUTMBI Bboromto6osa?
ACUMIITOTUYECKUX METO/I0B

peHiCHusd ypaBHeHI/II\/'I JUHAMHUKHN
CHUCTEM C ITOTPaHCIOCM

YMerb:  IIpuMeHATH  aJrOpUTMBI 1.Haiitu meronom ocpeanenust KpsuioBa boromo6osa
ACUMIITOTUYECKUX METO/I0B NpUOIMHKEHHOE pellleHne YPaBHEHUN JUHAMUKHI
pelICHUsT YpPaBHEHWM JHMHAMMKU 3aIaHHON MEXaHUYECKOU CUCTEMBI

MEXaTPOHHBIX CHCTEM C OBICTpOH

dazoii

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABISETCS €CIU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJTHEHO MPEUMYIIICCTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIISIETCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

MNOH Kabeapa POGOTOTEXNNKH, MEXATPORNIN, THHAMMKH B NPOTHOCTH Vimepaaato:

ammn
Juenvmanna TRHAMNKS MEXATPOHHBIX EHCTEM ﬂﬁ I

3ap xageapoii
Mepxypoer HB.
7 monz 2021 ¢

3K3AMEHAITHOHHBIHA BHUIET Ne 2

1. Bap1aHTLl BEEASHHA MANCTO NAPaMETPa.,

2. Hafmu ocp EHHOE PEWEHUE 8 MEPBOM N0 MANOMY NaPaMETPY MPHBAWKEHMM

ypasHeHui c8oboambix KonebaHHi rpysa Ha pUCYHKE NOJ AEACTBHEM YNPYrOH CHAbI NPYKMHBI U CHALI
BAIKOTD CONPOTHBAGHMA, NPONOPUHOHANBHOM NEPBOI CTENEHM CKOPOCTH FPY33.

Ocb X HaNPaBNeHa No BEPTHKANM, HAYANO OTCUETA HAXOAMTCA B NONOKEHWH DIBHOBECHA IPY3a.

= f—
——

T

Roungep

Puc. Tpys, ¥ € NOMOLLBIO YNpyre

Macca rpyza M=10kr, KO3GGHULMEHT KECTKOCTH NPYMUMHbI K=20,5 Kr ¢, KO3GPHUMEHT femndupoBaHHa

R=2,1-10%kr¢*, x(0)=3,47 107 m, 5(0)=0,001mc’, Fconp=Rv, e=R /K /M K .

Figure 1 Mpumep 3K3ameHauMOHHOro bunera

IIpoueaypa nposenenust

[TpoBoauTCS 110 MHIMBUYaIbHBIM OMJIETaM B YCTHOM popMeE B ayAUTOPUU

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08

0C60€nHUA Oucuunﬂuubl

1. Komnerenuusi/Muankarop: NJI-150nk-1 [Ipumensier anmapar Teopun KosiebaHuil, B TOM YHCIIe
ACUMIITOTUYECKHE METO/BI, JJI1 HCCIEAOBAaHUSA U MOJICIIMPOBAHUS JUHAMUKN MEXATPOHHBIX CUCTEM

Bonpocel, 3aganus
1.1. Vicropust mpOUCXOXKICHUSI U CMBICI TIOHSITHS «MEXaTPOHHBIE CUCTEMBD», TPUMEPHI
MEXaTPOHHBIX CUCTEM.
2. Onpenenenne, 1elb UCTOJIB30BaHUS ACUMIITOTHIECKIX METOJIOB.
3. IlpuBenenue cucreMm ypaBHEHUN K Oe3pa3MepHOMY HOpMaIn30BaHHOMY BUAY. Kimacchl
JIBW>KeHUW. BapuaHThl BBeIeHUs MaJloro napamerpa. Pa3nenenre NBMKEHUN B )KECTKHUX
CHCTEMaX.
4. PerynsipHble U CHHTYJISIPHBIC BO3MYIIIEHUS 110 MaJoMy mapameTpy. JIBa tuma
ACUMITOTUYECKUX PA3I0KEHHM 110 MaloMy mapaMeTpy. M30bITOUHOCTh B MPUOTMKEHHBIX
METO/1ax.
5. Teopema Ilyankape.
6. Cekymspubie wieHbl. [Toctpoerue MetoioM [lyankape mpuOIMKEHHOTO PEIICHUS

YpaBHEHHUS FapMOHHYECKOI0 OCHUIUISITOPA ¢ MaJIbIM pa3z0pocoM KO3 PUIeHTa KECTKOCTU OT

HOMHWHAJIbHOI'O 3HAYCHHA.



7. Meropn Ilyankape-JIsnynosa (JIunamrenra-Ilyankape). Ilpumenenue merona [lyankape-
JlsmyHoBa 1715 MOCTPOEHUS MPUOIMKEHHOTO PEIICHHSI TApPMOHUYECKOT0 OCLIMILISTOpPA C
MaJIbIM pa3dpocoM KodppHIHeHTa KECTKOCTH OT HOMUHAIBHOTO 3HAYCHHUS.

8. Paznenenue ABM)KEHUHU B CUCTEMaXx C IMOrpaHcioeM. MeajieHHoe u ObicTpoe 6e3pazmepHoe
BpeMs. BeIpokieHHas U IpUcoeIMHEHHAs! CUCTEMBI ypaBHeHuUl. Teopema TuxoHosa.
ITocTpoeHne BBIPOKAEHHON CUCTEMBI YPABHEHUN B CUCTEMAX C UEPAPXUEH YHCIIOBBIX
3HauEHUH XapakTepHbIX BpeMEH. O nepexo/ie K BbIPOXKICHHBIM YPaBHEHUSAM Ha
0ECKOHEYHOM MHTEpBaJie BPEMEHHU.

9. AcCHMNTOTHYECKHE PA3JIOKEHHSI PEIICHHH B CHCTEMax C IMOTPaHCI0eM. ACUMITOTHYECKOE
paznoxxeHnue B 3agaye CTOKca 0 BEpTUKAIbHOM MaJICHUHU 11apa B BA3KOM KHIKOCTH HA KJacce
JBIDKEHUS «B OOJIBIIIOM». ACUMIITOTUYECKOE Pa3IoKEeHUE B 3a/1a4€ O JABMKEHUH (PU3HMUECKOTO
MasiTHUKA B CUJIBHO BSI3KOM cpene.

10. Pa3znenenue ABMKEHUH B CUCTEMaX € pa3pbIBHBIMU XapaKTEPUCTUKAMHU.

11. Meron ocpennenust KpeutoBa-boromo6osa. Ctangaptaas popma u 0060011eHE
cTaHaapTHOU (OPMBI ypaBHEHH MeTo1a ocpearenust KpeuioBa-boromobosa. Anroputm
aCHUMIITOTUYECKOro pasioxeHus meroaa KpsiioBa-boromo6osa. OLeHka TOYHOCTH
npubmkeHnit metoaa ocpenHenust Kpsiiosa-boromto6osa.

MarepunaJnsl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUMI
1.1. Uctopus npoucxXoKIEHHUS U CMBICI IOHATUS «MEXAaTPOHHBIE CUCTEMBI», IPUMEPHI
MEXATPOHHBIX CUCTEM.
2. OmnpezneneHue, eIb UCIOJIB30BAHMS ACUMIITOTHYECKIX METO/IOB.
3. IlpuBenenue cucreM ypaBHEHUH K Oe3pa3MepHOMY HOpMaln30BaHHOMY Buy. Kitaccel
JBW>KEHU. BapuaHThl BBEACHUS MAJIOr0 IapameTpa.
4. PerynsipHble U CUHTYJIIPHBIE BOZMYILEHHS [10 MAJIOMy IIapaMeTpy.
5. Teopema Ilyankape.
6. CeKkynspHbIEC YIEHBI.
7. Meton Ilyankape-JIsnynosa (Jlunmmrenra-Ilyankape).
8. Paznenenue ABM)KEHHM B cCMCTEMax ¢ morpaHciaoeM. MeaseHHoe U ObIcTpoe 6e3pa3MepHoe
Bpemsi. BripoxkaeHHas v npucoeAMHEHHas cuctemMbl ypaBHeHui. Teopema Tuxonosa. O
NIEPEX0/IE K BHIPOXKICHHBIM YPAaBHEHUSM Ha 0eCKOHEeYHOM MHTEpBaJie BPEMEHH.
9. Paznenenue MBMKEHUH B CHCTEMAaX C Pa3phIBHBIMH XapaKTEPUCTHKAMHU.
10. Meron ocpennenus KpsuioBa-boromto6osa.
11. TNopoxnaromiast cucreMa ypaBHEHUH,

OTBeThI:
JlaTe IpaBUIIBHBIN OTBET HA BOIIPOC
Bepnsiit oteT: IIpaBuiibHBIN OTBET HA BOIIPOC

II. Onucanue wikanvt oueHusanus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Ouyenka: 4
Huodicnuii nopoe évinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecTh He3HAUUTEIIbHBIC
HETOCTATKU

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKaXx "moporooro"
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapakmepucmuxu ebinoineHus 3nanus: Pabora He BBIOJIHEHA WIH BBITIOJHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

111. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

Hrorosas OIICHKA BBICTABJIACTCA IO COBOKYITHOCTH 3K3aMeHaHHOHHOﬁ n CCMCCTpOBOfI OLICHOK
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:
8 cemecTp
®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP
OTBeT Ha BOIIPOCHI 110 KypCOBOM paboTe MpenojaBaTeisiM U3 MPUHUMAIOIICH KOMUCCUU
II. Onucanue wkanvl oueHuBanus
Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90

Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: Pabora BBIIOIHEHA B paMKax "MPOJBUHYTOTO'
ypoBHsL. OTBETHI JaHbl BEPHO, YETKO CPOPMYJIMPOBAHHBIE OCOOEHHOCTH PAKTUYECKUX PEILICHUH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepualia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJ]aHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIN BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

OLICHKa 3a KYpPCOBYIO pa60Ty BBICTABJISICTCA TI0 COBOKYIIHOCTH OLICHOK HpOMe)I(YTOLIHOI\/'I
aTTeCTallvu U 3allUThI
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