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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTHPOBAHUS B IPOPECCHOHATBHON ACSITETLHOCTH
N/-10 ITpumeHnsieT MeTobl CTATUKH, KHHEMATHUKH, JUHAMUKH, aHATUTUYECKON MEXaHUKU
JUUISL KCCIICIOBAHUS MEXaHMYECKUX CUCTEM

N BKJIFOYACT:

AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzarun: CmemranHas hopma

1. KontposbHas padota o teme "Meton ocpenuenus KpsiioBa borontro6osa" paznena 3
(KonTpoawsHas pabora)

2. KonTponbHas pabota no teme "lIpubnmxEéHHoe penieHne ypaBHEHUN TMHAMUKA METOJI0M
[Tyankape" paznenal (Konrponbshas paborta)

3. KoHTponbHBIi onpoc 1o pasneny 3 Pasaenenue ABIKeHHIA B cCTeMax ¢ ObICTpOi (a3ou.
Metonsl ocpennenus (KomiokBuym)

Dopma peanuzanuu: YcrHas popma

1. KontponbHslii onpoc 1o pazzaeny 1 PerynspHo Bo3MylIEHHBIE 110 MaJIOMYy ITapaMeTpy
CUCTEMBI ypaBHEHUI M aCUMIITOTHYECKHE MeTO/Ibl uX perienuit (Kommoksuym)

2. KoHTponbHBIi onpoc 1o pazaeny 2 "ACUMITOTUYECKUE METOAbI PEIICHUN TUHAMUYECKUX
ypaBHEHHUH B cuctemax ¢ norpancioeM” (Komnoksuym)

BPC aucuunjavHbl

7 cemecTp

Hepeqeﬂb KOHTPOJIBHBIX MeponpnﬂTnﬁ TEKYHIEro KOHTPOJIsA ycneBaeMoCcT mo

AUCHHUILINHE:

KM-1 KonTtposbHbIil onpoc no pazzaeny 1 PerynsapHo Bo3MyIIEHHBIE 10 MAJIOMY MTapaMeTPy CUCTEMBI
YPaBHEHUH U aCUMITOTHYECKHE MeTO bl UX pemeHuil (Kommoksuym)

KM-2 KonrtponsHas padora o Teme "[IpubmmkéHHoe peneHne ypaBHeHHI JHHAMUKA METOIOM
[Tyankape" pa3nenal (KonTponbhas pabota)

KM-3 KoHTpoJIbHEI onpoc 1o pazaeny 2 "ACHMITOTHYECKUE METOIBI PEIICHUH THHAMUYICCKIX
ypaBHEHMI B cucteMax ¢ norpancioeM"” (KomiokBuym)

KM-4 KonTtposbHbIil onpoc no pa3aeny 3 Pa3nenenue nBrkeHU B cUCTeMax ¢ ObICTpoi (ha3oi.
Metonst ocpennenus (KomiokBuym)

KM-5 KontpoasHnas pabota o teme "Meton ocpennennst KpsutoBa boromo6osa" pazaena 3

(KonTponbHnas padota)

Bujx npomexyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.



Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o

HNunexc KM- | KM- | KM- | KM- | KM-

Pasnen muCIMIIIMHBL KM: 1 2 3 4 5

Cpox KM: 4 6 8 10 11

PerynsapHo BO3MyIIEHHBIE 110 MAJIOMY IAPAMETPY CUCTEMBI
YpaBHEHUHN U ACUMIITOTUYECKUE METObI NX PEIICHUI

Bsenenue + +
Knaccudukanust Bo3MyIeHHH ypaBHEHUH 110 MAJIOMY + +
napameTpy

ACHMIOTOTHYECKHE METO/IbI PELIEHUI PETYJIIPHO + +

BO3MYHIEHHBIX 110 MAJIOMY IIaPAMETPY YPABHEHUI

CHHTYISIpHO BO3MYLIEHHBIE IO MAJIOMY [TapaMeTpy
CHCTEMbl YPABHEHUN U ACUMIITOTUYECKUE METOJIBI UX
pelieHu

AcUMITOTHYECKHE MCETO/bI pCHIeHI/Iﬁ JUHAMHUYCCKUX
ypaBHCHI/Iﬁ B CUCTEMAX C IMOT'PAHCIOCM

Paznenenne NBMXKEHMIA B CHCTEMax ¢ OBICTPOM (ha3oi.
MeTtobl OCpeHEHUS

ACHMITOTHYECKHE METOIbI PEIICHUS] TUHAMUYECKUX
YpaBHEHUH B cUCTEMaXx ¢ ObICTpoil (pa3oii

Bec KM: | 20 20 20 20 20




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 pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

OIlK-1 NJ1-100mk-1 [Tpumensier | 3HaTh: KM-1 KontpomnpHslii onpoc 1o pazzeny 1 PerynsipHo Bo3MyIEHHBIE 10
METO/IBI ctatuky, | OCHOBHBIE OIIpeIeICHHUS, MajoMy MapamMeTpy CUCTEMbI YPaBHEHHI U aCUMITOTUYECKHE METO/IbI UX
KHHEMATHKH, JTMHAMUKH, | TEOPEMBI, aJITOPUTMBI pemenwnii (KomtokBuym)
AQHAIUTUYECKOM MEXaHUKHU | acuMnToTudeckux MetonoB | KM-2 KontponbsHas pabora o teme "[IpubnuxéHHoe penieHne ypaBHEeHUN
TUTSt WCCJICIOBAHMS | PEIICHUSI PETYJISPHO nuHaMuku metosioM [lyankape" pasnenal (KonrponbHas padota)

MECXaHUYCCKUX CUCTEM

BO3MYILEHHBIX 110 MAJIOMY
rapameTpy ypaBHEHUN
JUHAMHUKU MEXAaTPOHHBIX
CUCTEM

OcHOBHBIE OIIpeEIcHMS],
TEOPEMBI, AIITOPUTMBI
aCUMITOTUYECKUX METOJI0B
peuIeHusl ypaBHEHUI
JUHAMHUKU MEXAaTPOHHBIX
cucTeM ¢ ObIcTpolt (azoit
OcHOBHBIE OIIpeEIcHMS,
TEOPEMBI, AIITOPUTMBI
aCUMITOTUYECKUX METOJI0B
peuIeHus: ypaBHEHMI
JUHAMHUKHU CHCTEM C
IIOTPaHCIOEM

YMeTs:

[IpuMeHATH aNrOpUTMBI
ACUMITOTUYECKUX METOJI0B
penIeHus PEryJIsIpHO

KM-3 KoHTpousbHbIi onpoc 1o pazzaeny 2 "ACUMITOTHYECKUE METOIbI
pelIeHnid JUHAMUYECKUX YPaBHEHUM B cucTeMax ¢ morpanciaoem”
(KomnokBuym)

KM-4 KontposnpHblii onpoc 1o pasneiny 3 Pa3nenenue npuxeHuil B
cucremax c OblcTpoil (azoit. Metoas! ocpennenus (KomiokBuym)
KM-5 KontponbHas pabora o reme "Meron ocpeanenust Kpouiosa
Bboromo6osa" paznena 3 (KontposibHas paboTa)




BO3MYILEHHBIX 10 MaJIOMY
napaMmeTpy ypaBHEHUN
JUHAMHUKU MEXAaTPOHHBIX
CUCTEM

[IpuMeHATH aropuTMBI
aCUMIITOTUYECKUX METOJIOB
peluIeHusl ypaBHEHUI
JUHAMHMKU MEXaTPOHHBIX
cUCTeM ¢ ObIcTpol (azoit
[IpuMeHsTH anropuT™MBI
ACUMITOTUYECKUX METOJI0B
pellIeHns] ypaBHEHUI
JUHAMHKU CUCTEM C
IIOTPaHCIOEM




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenusanus

KM-1. KontpoabHbliii onpoc nmo pasaeiy 1 Pery/jsipHo Bo3MyliéHHbIe 110 MAJTOMY
napaMerTpy CMCTeMbl yPABHEHHH M aCHMIITOTHYECKHE METOAbI UX PellleHH

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 20

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

Kpartkoe cogep:xkanue 3aiaHuA:
OTBeTUTH Ha BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arTaHMpoBaHHBIE  pe3ynbTaThl  oOyueHHst 10 | Bompockl/3aganust st mpoOBEpKU
JMCLUIUIMHE

3uatb:  OCHOBHBIE  OIpEAENCHUS,  TEOPEMBI, 1.Kakue cucremsl quddepeHnnanbHbIx
QITOPUTMbl ACUMIITOTUYECKUX METOJIOB pELICHHUs YpaBHEHHH Ha3bIBAIOTCS PETYIISIPHO
PEryJsipHO BO3MYUIEHHBIX 10 MaJlOMy HapameTpy BO3MYIIEHHBIMHU TI0 MAJIOMY
YpaBHEHUH JMHAMUKU MEXATPOHHBIX CUCTEM napamerpy?

YMmerb: lIpuMeHATh anropuTMbl ACHMITOTHUYECKHX 1.B uéwm 3akmrouaercsa meton ITyankape
METO/IOB pEIICHUS PEryasipHO BO3MYLIEHHBIX IIO NpUOIIMKEHHOTO PELICHUS] CUCTEMBI
MaJIOMy  TapamMeTpy  ypaBHEHMH  JUHAMUKHU TG depeHIaIbHbIX YpaBHEHUNA?
MEXaTPOHHBIX CUCTEM

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BbICTABIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHUE JUIsl pELICHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonnenus suanus: OLeHKa "y10BIETBOPUTENIBHO" BBICTABIAETCS
€CIIU 3a/laHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-2. KoutpoubHnas pagora no teme "[pudam:kénHoe penieHue ypaBHeHHit
auHamuku MetoaoM Ilyankape" pasnenal

®opmbl peanusanun: Cmenrannas Gopma




Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHsl KOHTPOJbLHOIO Meponpusitusi: Pemenne B ayauropuu
WH/IMBUYAJIbHOTO 33JJaHHs C IPUMEHEHHUEM KOMITbIOTepHOU crcteMbl Mathematica.

KpaTlcoe CodcpKaHUuE 3alaHUA:



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



=2

K

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

v :1'(0)

+ UX

+ U1y

1
1

+ U 2@ 4 s

+ i 1'(?} .

HalTKM meTogom MNyaHkape NPUBNMMEHHOE pelleHne ypaBHeHWIA BUHEHWA

()
Xy =X +pux

0
v =+

(1

+ 1 o

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

ﬁ*l‘ =V _T(l}.

[TpHUHATD:

M=34.10"x.G=98u-c *.K=02Hc/m.

X(0)=0,01nm, u=0,1.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

(2)

NpUONUKEHHOrO

3aruIaHUPOBAHHBIE pe3ynbTaThl oOy4deHus o
JUCLUIUINHE

Bomnpocsi/3aganus 11t mpoBepKU

3uatb: OCHOBHBIE ONPENEIIECHUS, TEOPEMBI, AITOPUTMBI
ACHUMIITOTUYECKMX  METOJIOB  pEIICHUS  PEeryJsipHO

1.B yeM 3akirouaeTcs METONI
Ilyankape Hax0xXaeHus
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3annaHupOBaHHbIE pe3yNbTaThl oOyudeHus no | Bonpockl/3aganus 1uist mpoBepKu
JTUCHUTIIINHE

BO3MYILEHHBIX IO MajloMy [apaMeTpy YpaBHEHH npUOIMKEHHOTO PEIICHUS
JTMHAMUKU MEXaTPOHHBIX CUCTEM ypaBHEHUN JTUHAMUKH?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-3. KonTpoabHblii onpoc no pasaeny 2 ""AcMMIOTOTHYECKHE METO/AbI pelleHui
AUHAMHMYECKHUX YPABHEHHUH B CHCTEMAaX C MOorpaHcjioem"

®opmbl peanusanun: YcrHas popma

Tun koHTpobLHOrO Meponpusitusi: Komoksuym

Bec koHTpOobHOrO Meponpusitusi B BPC: 20

IIpouenypa mnpoBegeHHs] KOHTPOJBLHOIO0 MePONPUATHUSI: YCTHBIH OINPOC C BO3MOXHBIMU
MMCbMEHHBIMA KOMMEHTAPUSMH B ITPOLIECCE OTBETA.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OTBeTuTh Ha MPpEAJIOKCHHBIC BOIIPOCHI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3angaHupOBaHHbIE pe3yabTaThI 00y4eHus no | Borpocei/3ananus 1uist mpoBepKu
JUCLUIUIMHE

3Hatb: OCHOBHBIE OINpEAENEHUs, TEOPEMBI, aITOPUTMBbI 1.Kak BBecTH Maublil mapameTp B
ACUMITOTUYECKUX  METOJOB  PEIICHUS  ypaBHEHUH cucTeMax ¢ ObICTPBIM U
JTUHAMHUKH MEXAaTPOHHBIX CUCTEM C ObICTpOH (azoit MEJIJIEHHBIM BpeMeHEM?

Yto Ha3bIBACTCS HOT pchnoeM?

VYmerb: [IpuMeHSTh anrOpuUTMbl  ACUMITOTUYECKUX 1.Kak nocTpouTh BBIPOXKIECHHYIO U
METOJ/IOB DEIICHHs] YpPaBHEHWW JIWHAMHUKHA CHUCTEM C MPUCOCTUHEHHYIO CHCTEMY
MOTPAHCIIOEM ypaBHEHUM?

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenka: 4 («X0poIIo»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO' BBICTABIISICTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. KoutpoabHbiii onpoc nmo pasaeiy 3 Pazgesienne J1BHKeHHIl B cMCTeMaXx €
obIcTpoii ¢a3oii. MeToabl OCpeTHEHUs

®opmbl peanusanun: CmenianHas popma

Tun koHTpPOILHOTrO MeponpusTus: KoynokBuym

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHMs KOHTPOJIBHOIO MEpPONPHATHSA: YCTHBIE OTBEThl Ha BOIPOCHI,
JIOTIOJTHEHHBIE NPU HEOOXOAMMOCTH MMCbMEHHBIMU KOMMEHTapHUSIMHU.

Kpartkoe cogep:xkanue 3aiaHuA:
OTBeTUTH HAa BOIIPOCHI

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3anmaHUpOBaHHbIE pe3ysbTaThl 00yueHHs | Bompockl/3aganust 11t mpoBepKU
110 JUCLMILIMHE

3Hatb: OCHOBHBIE ONpPENEIECHUS, TEOPEMBI, 1.Yto coboii nmpeacraBisieT crangaptHas popma
QITOPUTMBl ~ ACUMIITOTUYECKUX  METOIOB 1 0000111eHre cCTaHIapTHON (OpMBI YpaBHEHU I
pelieHusl ypaBHEHUIH JWHAMHKH CHCTEM C Mmerona ocpenHenus Kpoutoa-boromo6osa?
HOIPaHCIIOEM

YMers: [IpumenaTH aJIrOpPUTMBI 1.0nucatp anropuT™M peanusaiii MeTo1a
aCUMIITOTUYECKMX  METOJIOB  pELICHUs ocpenHenust Kpeiiosa boronmo6osa

ypaBHeHHfI JAWHaAMHUKHU MCXaTpPOHHBIX
cucTeM ¢ ObICTPOit (hazoil

Onucanue MIKAJbI OLEHUBAHUS

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0poIo»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO' BBICTABIISIETCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-5. KoutpoabHas padora no teme '""Mertoa ocpennennsi Kpoliiosa boroJsiro6osa'
pa3aesa 3

®opmbl peanuzanun: Cvemannas Gopma

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHMs KOHTPOJBHOIO Meponpusitus: Pemenne B ayauropun
WH/IMBUIYAJIbHOTO 33JJaHHs C IPUMEHEHHEM KOMITbIOTepHOU crcteMbl Mathematica.

KpaTkoe conep:kanue 3a1aHusi:

HaiTi meTofom ocpeiHeHUA NpuBGAKKEHHOE 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?

|F1p|=f M 9,8= 0,00196 H

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

TOHN

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3annaHUpOBaHHbIE pe3ysbTaThl 00y4deHus o | Bompockl/3ananus 1 NpoBepKU
JUCLUIUINHE

3HaTh: OCHOBHBIE OIPEICICHUS, TEOPEMBI, 1.YTo coboii nmpeacTaBiasieT METOT
QITOPUTMBl  ACUMITOTHUYECKUX  METOJOB ocpennenust Kpeuiosa boromto6osa?
peleHus YpaBHEHHMM JUHAMUKH CHCTEM C

[IOTPAHCIIOEM

YMers: [IpumensaTh aIrOpUTMBI 1.Haittu metronom ocpeanenus Kpsuioa
ACUMIITOTUYECKUX METO/I0B pelieHus Bboronto6oBa npubimxEHHOE peleHne
YPAaBHEHU JMHAMMKNA MEXaTPOHHBIX CHCTEM YPaBHEHUN TUHAMUKH 33JaHHOMN

¢ OpIcTpoii azoii MEXaHUYECKOW CHCTEMBI

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'beMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

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. Haiftn ocp & pelleHUE 8 NEPEOM N0 MANOMY N3PaMETPY NPUBAMKEHMH
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
0C60EeHUA OUCYUNIUHDL

1. Komnerenuust/Uuaukarop: NJ{-100mnk-1 [IpuMeHsieT MeTOabI CTATUKU, KHHEMATHKH,
JTUHAMUKH, aHATUTHYECKON MEXAHWUKH JIJISI KCCIIEIOBAHNS MEXaHUUECKNX CHCTEM

Bonpocel, 3aganus
1.1. Vicropust mpOUCXOXKICHUSI U CMBICI TIOHSITHS «MEXaTPOHHBIE CUCTEMBD», TPUMEPHI
MEXaTPOHHBIX CUCTEM.
2. Ompenenenue, 1eNNb UCTIOIH30BAHUS ACHMITTOTHIECKAX METOJIOB.
3. IlpuBenenue cucreMm ypaBHEHUN K Oe3pa3MepHOMY HOpMaIn30BaHHOMY BUAY. Kimacchl
JIBW>KeHUW. BapuaHThl BBeIeHUs MaJloro napamerpa. Pa3nenenre NBMKEHUN B )KECTKHUX
CHUCTEMax.
4. PerynspHble U CHHTYJISIPHBIC BO3MYIIIEHHUS 110 MAJIOMY TlapaMmeTpy. JBa tuma
ACUMITOTUYECKUX PA3I0KEHHM 110 MaloMy mapaMeTpy. M30bITOUHOCTh B MPUOTMKEHHBIX
MeTOJIaxX.
5. Teopema Ilyankape.
6. Cexymsipasie uieHsl. [locrpoenne metonom [lyankape mpuOIMKEHHOTO PEIICHUS
YpaBHEHHUS FapMOHHYECKOT0 OCHUIUISITOPA C MaJIbIM pa30pocoM K03 puiienTa KECTKOCTU OT
HOMUHAJIbHOTO 3HAYEHUSI.
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7. Meropn Ilyankape-JIsnynosa (JIunamrenra-Ilyankape). Ilpumenenue merona [lyankape-
JlsmyHoBa 1715 MOCTPOEHUS MPUOIMKEHHOTO PEIICHHSI TApPMOHUYECKOT0 OCLIMILISTOpPA C
MaJIbIM pa3bpocoM KodpumreHTa KECTKOCTH OT HOMUHAIBHOTO 3HAYEHUSI.

8. Paznenenuve ABM)KEHUU B CUCTEMaXx C IMOrpaHcioeM. MejieHHoe u ObicTpoe 6e3pazmepHoe
BpeMs. BeIpokieHHas U IpUcoeIMHEHHAs! CUCTEMBI ypaBHeHuUl. Teopema TuxoHosa.
ITocTpoeHne BBIPOKAEHHON CUCTEMBI YPABHEHUN B CUCTEMAX C UEPAPXUEH YHCIIOBBIX
3HauUEHUH XapakTepHbIX BpeMEH. O nepexo/ie K BHIPOXKIEHHBIM YPaBHEHUSIM Ha
0ECKOHEYHOM MHTEpBaJie BPEMEHHU.

9. AcCHMNTOTHYECKHE PA3JIOKEHHSI PEIICHHH B CHCTEMax C IMOTPaHCI0eM. ACUMITOTHYECKOE
paznoxxeHue B 3agaye CTOKCa 0 BEpTUKAIbHOM MaJICHUH 11apa B BA3KOM KUJAKOCTH Ha Kjacce
JBIDKEHUS «B OOJIBIIIOM». ACHMIITOTUYECKOE Pa3I0KEeHUE B 33/1a4€ O JBMXKEHUH (PU3HUECKOTO
MasiTHUKA B CUJIBHO BSI3KOM cpene.

10. Pa3znenenue ABMKEHUH B CUCTEMaX € pa3pbIBHBIMU XapaKTEPUCTUKAMHU.

11. Meron ocpennenust KpeutoBa-boromo6osa. Ctangaptaas ¢popma u 060011eHE
cTaHaapTHOU (OPMBI ypaBHEHHH MeTo1a ocpeanenusi KppuioBa-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
JBM>KEHUI. BapuaHThl BBEAEHUS MaJIOro napamerpa.
4. PerynsipHble U CUHTYJIIPHBIE BOZMYILEHHS [10 MAJIOMy IIapaMeTpy.
5. Teopema Ilyankape.
6. CeKkynspHbIEC YIEHBI.
7. Meton Ilyankape-JIsnynosa (Jlunmmrenra-Ilyankape).
8. Pa3znenenue ABM)KEHHM B CUCTEMax C MorpaHciaoeM. MeajeHHoe U ObICTpoe Oe3pa3MepHoe
Bpemsi. BripoxkaeHHas v npucoeAMHEHHas cuctemMbl ypaBHeHui. Teopema Tuxonosa. O
NIEPEX0/IE K BHIPOXKICHHBIM YPAaBHEHUSM Ha 0eCKOHEYHOM 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 wikanvl oueHuganus

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBIMOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6blnoHenus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecTh He3HAUUTEIIbHBIC
HETOCTATKU

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKaXx "moporooro"
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: Pabota He BHIIOIHEHA WIN BBITIOIHEHA
PEUMYIIECTBEHHO HETPaBHILHO

111. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

HTorosas oreHKa BBICTABJISICTCS I10 COBOKYITHOCTH 3K3aMEHAIlMOHHOM U CeMeCTpOBOﬁ OILICHOK.
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