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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. [TK-1 CnocoGen pa3pabaTbiBaTh TEXHUYECKOE 3aJJaHE HA TPOCKTUPOBAHUE MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM KX MOJICUCTEM, YIaCTBOBATh B Pa3pabOTKe KOHCTPYKTOPCKOU U
MIPOEKTHOI IOKYMEHTAllUK B COOTBETCTBUU C UMEIOIIUMUCS CTaHIaPTaMU U TEXHUYECKUMU
YCIIOBUSIMU
N]I-3 BeiOupaeT onTuMaibHbIE PEIICHUsI PU pa3pabOoTKe MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM U MX MOJCHCTEM Ha OCHOBE aHAJIN3a U 0000LICHHS
OTEUYECTBEHHOIO U 3apy0EeKHOT0 OIbITa B 00JIACTU UX MPOESKTUPOBAHUS

2. [IK-2 Cnocoben opraHu30BbIBaTh U IPOBOAUTH UCCIIEIOBAHUS MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM U MX HOJCUCTEM C yU4eTOM TpeOOBaHUN 3aKa3uMKOB
NJI-1 PazpabaTsIBaeT qeiCTBYIOIINE MAKEThI U OTIBITHBIE 00pa3Ilbl YIPABISIONINX,
UH(POPMALIMOHHBIX M UCIOIHUTEIbHBIX MOYJIEH MEXaTPOHHBIX U pOOOTOTEXHUYECKUX
CHCTEM M MTPOBOJUT IKCIIEPUMEHTHI C TPUMEHEHHEM COBPEMEHHBIX HH()OPMAIIHOHHBIX
TEXHOJIOTUI U TEXHUUYECKUX CPEACTB

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanun: 3anyra 3aaHAs
1. MozaenupoBaHue yIpaBiasieMOro ABHKEHHU MOOMIIBHOTO KosiecHOro pobota (PacueTHo-
rpaduueckas padoTa)

Dopma peanuzanuu: ITucemenHas padora
1. lunamuka, ynpaBjieHUe U HaBUTaIUsl MOOMIIbHBIX po0oToB (KonokBuym)
2. Ypasuenust Anmnens (KontponpHas pabora)
3. YpaBHenus Jlarpanka ¢ Heonpenen€HHbIMU MHOXUTeNsAIMU (KoHTponbHas pabota)
4. Ypasuenus Mamxu (Kontponbhas pabota)

BPC nucuuminHbl

2 cemecTp
Beca KOHTpOIbHBIX MeponpusATHil, %o
WNnpnexc KM- | KM- | KM- | KM- | KM-
Pa3znen nucuuninHbl KM- 1 2 3 4 5
Cpok KM: 4 8 12 15 15

Herononomusie Mo1e# KONECHBIX pOOOTOB B
0000IIEHHBIX CKOPOCTSX

Herononomusie Mo1e1 KONECHBIX pOOOTOB B
0000IIEHHBIX CKOPOCTSX

Herononomusle Moienu KOJIECHBIX poOOTOB B
IICEBJIOCKOPOCTSX




HeromonomHabIe MOIEIM KOJIECHBIX pOOOTOB B

+ +
IICEBJOCKOPOCTIX
MaremaTuueckue MOJEIN TPULIMKIIA. 3a/ladyi HaBUTalluu
MOOMJIBHBIX pOOOTOB
MareMaTH4ecKkue MOJIEIN TPUIHKIIA + +
3ajaun HaBUTAllMU MOOWIBHBIX POOOTOB + +
Bec KM: 18 18 22 24 18

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 N-3nk-1 BriGupaet | 3naTh: MonenupoBaHue yIpaBJIsieMOT0 JABHKSHUS MOOHIILHOTO KOJIECHOTO po0oTa
ONTHUMAJIbHBIEC PELIECHUS TPU | TUIIOBBIE COBPEMEHHBIE (PacuetHo-rpaduueckas pabota)
pa3paboTKe MEXaTPOHHBIX M | aITOPUTMBI peryaupoBanus | JlnHaMuKka, yrpaBieHHE U HaBUTralus MOOUIIBHBIX po6oToB (KomiokBuym)
POOOTOTEXHUYECKUX CUCTEM | IBHIKEHUS MOOMIIBHBIX
U UX IOJICUCTEM Ha OCHOBE | poOOTOB, B TOM YMCIIE
aHaiM3a U 00OOIIEHUs | aIrOPUTMBI TPACKTOPHOTO
OTEYECTBEHHOI'O U | yIIpaBJICHUS
3apy0eXHOrO0  OMbITa B | MPUOOPHBII cOCTaB
obnactu UX | HABUTALMOHHBIX CUCTEM
IIPOEKTUPOBAHHUS pOOOTOB, MPUHIUIIBI PAOOTHI
HABUTAIIMOHHBIX JaTYMKOB
YMeTs:
MoAOUPATh TUTIOBHIE
AITOPUTMBI YIIPABJICHUS U
HaBUTAIIMH MOOMIIbHBIX
poOOTOB, UCXOS U3
ITOCTaBJIEHHOM 3a7ja4H
I1K-2 N-1nk-2 Pa3paOaTbiBaeT | 3HaTh: VYpaBuenus Jlarpanxka ¢ HeonpenenéHHbIMU MHOXKUTENIME (KoHTpobHas
JEUCTBYIONIME MAKEThl ¥ | METO/BI Pa3paboTKu pabora)
OIIBITHBIE o0pa3ipl | MaTeMaTUYeCcKUX MoJeneit VYpaBuenust Mamxu (KonrponbsHas padota)
YIPaBIAIOLINX, MOOWJIHHBIX KOJIECHBIX VYpasuenust Annenst (KonrponbHas pabota)
UH(POPMALMOHHBIX U | po6oTOB (B 0600IIEHHBIX MopenupoBaHue yIpaBisieMoro ABHKEHUSI MOOUIBHOTIO KOJIECHOTO podoTa
WCIIOTHUTENIBHBIX ~ MOJYJEH | KOOpJAUHATAX) (PacuetrHo-Tpaduueckas padora)
MEXATPOHHBIX U | METOJIbI pa3paboTKU

POOOTOTEXHUUYECKHX CHUCTEM

MaTeMaTHYECKUX MOJeIei




U TPOBOJUT IKCIIEPUMEHTHI
c PUMEHEHUEM
COBPEMEHHBIX
MH(GOPMaLIMOHHBIX
TEXHOJIOTMI U TEXHUYECKUX
CpEeICTB

MOOUITEHBIX KOJIECHBIX
po6oToB (B
MICEBIOCKOPOCTSIX)
YMers:

MIPOBOJIUTH YUCICHHOE
MO/JICIIUPOBaHUE
YIIPABISIEMOTO JIBUKCHUS
MOOMIIBHBIX KOJECHBIX
poOOTOB ¢ yuéToM
JTMHAMUKH IACCH,
(GyHKIIMOHUPOBAHUS
HABUTAIMOHHOW CHCTEMBI,
JTUHAMHKHU TIPUBOJIOB poOOTa
pa3pabarbIBaTh
MaTeMaTHYECKUEe MOICIH
MOOMJIBHBIX KOJECHBIX
poOoToB (B
TICEBJIOCKOPOCTSIX )
pa3zpabaThIBaTh
MaTeMaTHYeCKHe MOJIET!
MOOMITEHBIX KOJIECHBIX
po0OTOB (B 000OIIEHHBIX
KOOpJMHATax)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. YpaBHenus Jlarpan:ka ¢ HeonpeaeJéHHBIMA MHOKHTEJISIMU

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOrO MeponpusTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B bPC: 18

IIpounenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa IpoBOAUTCSA B
NUChbMEHHOU (popme B yachl mpakTUYecKuX 3aHATHI. CTYIeHTY BbIIAETCS MHAMBUAYaIbHAS 3a/1a4a.
Bpewms Bbmmonnenus - 90 MuHyT

Kpartkoe cogep:xkanue 3aiaHus:
CocTaBUTh YpaBHEHUS TUWHAMHKH MIPEIIOKEHHOTO KOJIECHOTO anmapara. OnpeneinTh
yIpaBJIAOLIe BO3EHCTBUS Ha TPOrPaMMHOM JIBUXKEHUU armapara

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI pa3paboTku 1.Kakue nonyieHus o ABUKEHUU KOJIECHOTO anmpapara
MaTeMaTHYECKUX Mojienen MIO3BOJISIFOT BBECTH HEPIOJIOHOMHBIE CBSI3U?

MOOUJIBHBIX KOJECHBIX pOOOTOB (B 2.3anumute ypaBHeHus Jlarpanxka ¢ HeonpeaelEHHbIMU
0000IIEHHBIX KOOPIMHATAX ) MHOKUTEJISIMU JIJIS1 YKa3aHHOW HErOJIOHOMHOM CUCTEMBI.

3.KakoBblI aNropuT™Mbl HaX0KI€HUS KHHETUYECKOMN
SHEpPruu 1 000OMEHHBIX CHJI B ypaBHeHUsX Jlarpamxka?
4.Kakoil pu3nuecKuii CMBIC HEOTIPEAETIEHHBIX

MHOKUTENEeN?
YMmeTs: pa3pabaTsiBaTh 1.CocraBbTe ypaBHenus Jlarpanxka ¢ HeonpeaenEHHbIMU
MaTeMaTHIECKHE MOJIeTTH MHOXKHTEJISIMH JIJIST YKa3aHHOT'O MOOMITFHOTO arapara.
MOOUJIBHBIX KOJECHBIX pOOOTOB (B O600meEnnbie KoopauHaTh: X4A , Y44 U, @11 , ;.
0000MEHHBIX KOOPAMHATAX ) Benymue xonéca paguyca R HEBECOMBI.

Konéca 1 u 2

(i=1, 2)

Z1
4__
X1
| ~—R
e i
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2.Mcnonb3ys Moyiy4eHHbIe ypaBHeHus Jlarpanxka,
OTIpEICITUTE YIPABIISIOMINE BO3CHCTBHS HA
MIPOrPaMMHOM PaBHOMEPHOM JIBFDKEHUH BIOJb
OKpyXHOCTH: P = Q*t — 90°%, vy, =

—V** ,Q"* ,V* = const. Cuutarp, 4T0 HAMPSHKECHUSI
Y MOMEHTHBI CBSA3aHbI 3aBUCUMOCTBIO M; = ¢, U; —

22 Qi

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 95




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pemienue IIOJIHOC, OIINOKH OTCYTCTBYIOT.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapaxmepucmukuy 6bInOJIHeHUs. 3HaHUs: JJOTyCKarOTCsl HE3HAYUTEIIBHbBIC OITUOKH.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HaAHUA: JIOTTyCKAIOTCSI OIIMOKH B PEILICHHH.

KM-2. YpaBuenunss Majxu

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOILHOrO MeponpusaTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 18

IIpounenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa IpoBOAMUTCSA B
NUChbMEHHOU (popme B Yachl mpakTUYecKuX 3aHATHI. CTyJIeHTY BbIIaETCS MHANBUAYAIbHAS 3a/1a4a.
Bpewms Bbmmonnenus - 90 MuHyT

Kpartkoe cogep:xkanue 3aiaHuA:
CocTaBuTh YpaBHEHUS TUMHAMHKH MIPEIIOKESHHOTO KOJIECHOTO anmapara. OnpenenuThb

YIpaBJIArOMIue BO3JICHCTBUS Ha IIpOorpaMMHOM ABHXKCHHUU aIlllapara

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/1bI pa3paboTku 1.Yto Takoe nceBrockopoctu?

MAaTEMATUYECKNAX MoJenen 2.3anumute ypaBHeHUs: Majpku 1711 yKa3aHHOM

MOOUJIBHBIX KOJECHBIX pOOOTOB (B HEr0JIOHOMHOM CUCTEMBI.

IICEBIOCKOPOCTSIX ) 3.KaxoB anroputm BblurcieHUs: 000OUIEHHBIX CUII B
ypaBHeHUsiX Mamxu?

YmeTs: pa3zpabaThiBaTh 1.CocraBbTe ypaBHeHUs Maku 4Ji yKa3aHHOTO

MaTeMaTU4YeCKHe MOJIeNn MobOunpHOrO anmnapara. O6001EHHbIE

MOOWMJIBHBIX KOJIECHBIX POOOTOB (B KoopauHatel: X424 , V44 Y, 911 ,@y;

IICEBJIOCKOPOCTSX ) nceBnockopoctu: V = vy, Ax1l ,Q = ljJ Benymme

Konéca paguyca R HeBecoMbl. MOMEHTHI TPEHHS Ha OCAX
KoJéC MMHEHBI 10 ckopocTH: MY = u@i

X1
Koméca l m2
(=1, 2)
Z]
fvi’,-/ t ;
‘__
X1
| R
3 Ki

2.Mcnonb3ys Moy4eHHbIe YpaBHEHUS MajpKu,
OTIpeIeNIUTE YIPABIIAIONINE BO3ACHCTBUS HA
MPOrPaMMHOM PaBHOMEPHOM JIBHKEHUU BIOJb
OKpykHOCTH: J = Q*t —45°,V =V** Q"+ ,V* =
const. CuuTaTh, 4TO HAMPSKEHHUS] © MOMEHTHI CBSI3aHbI
3aBUCUMOCTBIO M; = c;U; — c,2 @i

Onucanune MKAJbI OIICHUBAHUSA:




Oyenxa: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6bIN0OIHEHUs 3HaHusA: PellieHre moiHoe, OMMUOKU OTCYTCTBYIOT.

Ouyenka: 4

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakxmepucmukuy 6bINOJIHeHUs 3HaHUs: J|OyCKarOTCsl HE3HAYUTEIBHbBIC OITUOKH.

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmukuy 6bINOIHEHUs 3HaAHUA: JIOTTYCKAIOTCS OIIMOKH B PEILICHHH.

KM-3. YpaBHeHusi AnneJst

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponbsHas padbora

Bec kouTposabHoro meponpusitusi B bPC: 22

IIpouenypa mpoBeaeHHsi KOHTPOJbLHOro Meponpustusi: KoHrposbHas pabora mpoBOJIUTCA B
NUChbMEHHOU (popme B Yachl mpakTUYecKuX 3aHATHI. CTyIeHTY BbIIaETCS MHANBUAYAIbHAS 3a/1a4a.

Bpewms Bbmonnenus - 90 MuHyT

KpaTkoe conep:kanue 3a1aHusi:

CocraBuUTh YpaBHEHUS TUHAMHUKHU MIPEIIOKEHHOTO KOJIECHOTO arnaparta. OnpenenuThb
YIPaBISIONINE BO3ACUCTBUS HA IPOrPAMMHOM JIBUKCHHH arllapara

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATB: METOJIbI pa3paboTKu 1.3anummTe ypaBHeHHs] Annesns s ucciaeayeMon
MaTeMaTUYECKUX Mojienen CUCTEMBI.
MOOUJIBHBIX KOJECHBIX pOOOTOB (B 2.YUt0 TaKoe sHeprus yCKOpeHHit?
MICEBAOCKOPOCTSIX ) 3.Kakue ¢popMysibl HCIIONIB3YIOTCS JJ1 BBIYUCICHUS
SHEPIrUM YCKOPEHUH KOJECHOrO anmnapara?
4.KakoB aJITOPUTM HAXOXKJICHUsI 000OIEHHBIX CUIT B
ypaBHEHUsAX Anmens?
YmeTs: pa3zpabaThiBaTh 1.CocraBbTe ypaBHEHHUS THUHAMHUKHU KOJIECHOTO anmapara,
MaTeMaTUYeCKHe MOJIeNn ucnonb3ys ypaBHeHus: Anmens. O6001ménHbIe
MOOWMJIBHBIX KOJIECHBIX POOOTOB (B KoopauHatel: X424 , V44 Y, @11 ,@y;
IICEBJIOCKOPOCTSX ) nceBnockopoctu: V = vy, Ax1l ,Q = ljJ Benymme

Konéca paguyca R HeBecoMbl. MOMEHTHI TPEHHS Ha OCAX
KoJEC MMHEHBI 10 ckopocTH: MY = u@i

PA

Konéca 1 u 2

(i=1, 2)
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2.Mcnionb3ys NoNy4eHHbIE YpaBHEHHsT AmIens,
OTIpeIeNIUTE YIPABIIAIONINE BO3AEHCTBHS HA
IPOrpaMMHOM PaBHOMEPHOM JIBM>KEHUH BJIOJTb

OKpykHOCTH: y = —Q*'t —45°V =V"x Q" x V' =

9




const. C‘-II/ITaTI:, YTO HAIIPSPKCHUA U MOMCHTEI CBA3aHbI
3aBUCUMOCTBIO M; = c;U; — ¢,2 @i

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6bIN0IHeHUs 3HaHusA: PellieHne moiHoe, OMMUOKH OTCYTCTBYIOT.

Ouyenka: 4

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapaxmepucmukuy 6bInOJIHeHUs. 3HaHUs: J|OTyCKatOTCsI HE3HAYUTEIBHbBIC OITHOKH.

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmukuy 6bINOIHEHUs 3HaAHUA: JIOTTYCKAIOTCS OIIMOKH B PEILICHHH.

KM-4. MoaeaupoBaHnue ynpasJisieMoro JBHKeHHs MOOMIbHOI0 KOJIECHOT0 podoTa

@opMbl peaau3anun: 3amyTa 3a1aHus

Tun KoHTpoJBLHOr0 MeponpusiTusi: Pacuerno-rpapuueckas padora
Bec koutposabHoro meponpusitusi B bPC: 24

IIpoueaypa mpoBeleHHsi KOHTPOJIBLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora (PI'P)
BBINOJIHSACTCS, KaK MHAMBUAYaJIbHOE JoMallHee 3agaHue. M3noxenue pesynbratoB PI'P Tpebyer
aKTUBHOMN pabOThl UCIIOJIIHUTENIS B TEYEHHUE BCEro ceMecTpa U TpedyeT nopsiaka 20 cTpaHull.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

HpOBeCTI/I YHUCJICHHOC MOACIIMPOBAHUC JUHAMUKU YIIPABJIICMOTO ABUKCHU A pO6OTa'TpI/II_[I/IKJIa

C BEAYIIUM PYJIEBBIM KOJIECOM.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: THUIIOBBIE COBPEMEHHBIC
AITOPUTMBI pEeryaupoBaHus
JBIDKEHUSI MOOWJIBHBIX POOOTOB, B
TOM ypcie aNrOPUTMBI
TPACKTOPHOTO YIIPaBICHUS

1.Kakue TUIoBbIe aIrOPUTMBI TPAEKTOPHOTO
yIpaBIeHUS MOOMIBHBIMU pOOOTaMH BaM M3BECTHBI?
2.Kakue THUIMOBBIC aITOPUTMBI PETYITUPOBAHUS
CKOpPOCTEH BpalieHust KoJIEC MOOUIILHBIX POOOTOB BaM
HN3BECTHBI?

3.B yéM cOCTOUT METOIHKA HCCIIeJOBAHUS
YCTOMYMBOCTH JIBI)KCHUS C 3aIaHHBIMH 3aKOHAMU
peryaupoBaHusi?

YMers:  moadupaTh  TUIIOBBIE
AITOPUTMBI yIpPaBICHUS H
HaBHUTAIlUM MOOWJIBHBIX POOOTOB,
HCXOJIS U3 IOCTaBICHHOM 3a1a9H

1.ITonoOpath K03 PUIIMEHTHI B 3aKOHAX TPAEKTOPHOTO
YIOPABJICHUS U PETYIMPOBAHUS BpallleHUs KOJIEC,
obecreunBaronIfe IBIKEHUE poOOTa 10 MapIIPYTy C
3aJaHHOU TOYHOCTBIO.

2.PeamuzoBath B MATLAB Moe1b HaBUTAIMOHHOM
CHCTEMBI po0OoTa.

YMeTb: TOpPOBOJUTH  YHCIEHHOE

1.CocTtaBuTh ypaBHEHUS ATITIETIS, O CHIBAIOIIINE

10




MOJIeJTUPOBAaHUE YIPaBIsEMOTro JTUHAMHKY CUCTEMBI.

JIBUKEHHUSI MOOWJIBHBIX KOJECHBIX 2.IIpoBecTu YNCACHHOE MOJETUPOBAHKE JIBHIKECHUS
poOOTOB ¢ y4€TOM JMHAMHKHU po6ora B MATLAB. Jlns 1ByX ciydaeB: MOTPEIIHOCTH
1accu, (G YHKITMOHUPOBAHUS M3MEPEHUS CKOPOCTEN BpalleHUsI KOJIEC U KOOPIUHAT
HABUTAILIMOHHOM CUCTEMBI, po0oTa OTCYTCTBYIOT; YKa3aHHbIE OTPEIIHOCTH
JTUHAMUKY IPUBOJIOB po0OTa MOJICJIUPYIOTCS CIy4aHBIMU [ITyMaMH.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku eblnoneHus 3uanus: Pacuetno-rpaduyeckas pabora 1eMOHCTPUPYET
CTETIeHb TEOPETHUYCCKUX 3HAHUH U YMEHHSI IPUMEHSTh UX HA IPAKTUKE. 3a/1aHue BBITIOJTHEHO
noJHOCTBI0. OopMmIleHne pacYeTHBIX U TpaUUECKUX MAaTEPHATIOB BBIITOJIHEHO HAa BEICOKOM
ypoBHe. J{omyCcKarTCs HEMPUHIUITHALHBIC HETOYHOCTH B M3JIOKEHHH MaTepHara.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu ebinoneHus 3uanus: PacuetHo-rpaduyeckas pabora 1eMOHCTPUPYET
CTEIEeHb TEOPETHUUCCKUX 3HAHUHM U YMEHHUSI IPUMEHSTh UX HA IPAKTUKE. 3a/IaHNE BBITOITHEHO
moJIHOCTBIO. OopMIIeHHE paCYCTHRIX U TPpaUUECKUX MAaTEPHATIOB BBIITOJIHEHO
yIIOBIICTBOPHUTEIIBHO. J{0MyCcKarOTCS HEMPUHIMITAAIBHBIC HETOYHOCTH B U3JI0XKEHUU MaTepuaa.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoneHus 3uanus: Pacuetno-rpaduyeckas pabora 1eMOHCTPUPYET
CTEIEeHb TEOPETHUUCCKUX 3HAHUH U YMEHHUSI IPUMEHSTh UX HA IPAKTUKE. 3a/IaHUe BBITIOJIHECHO B
OO0JIBIION CTETIEHH, HO HE MONHOCTHI0. OpopMIIeHHE PACYETHBIX U Ipa)UIeCKUX MaTEepUaAIOB
BBINOJIHEHO YJIOBJIETBOPUTEIBHO. J{OMyCKAIOTCS HENPUHITUITHATBHBIC HETOYHOCTH B U3JI0XKCHUU
Marepuara.

KM-5. lunamuka, ynpasjieHHe 1 HAaBUralnusi MOOMJIBHBIX po00TOB

®opmbl peaausanun: [lucemennas padbora

Tun koHTpOILHOTrO MeponpusTus: Koynoksuym

Bec konTposbHoro meponpusitusi B bPC: 18

IIpounenypa npoBeneHusi KOHTPOJBLHOro Meponpusitusi: CTyZIEHT OTBeYaeT MUCbMEHHO Ha [1Ba
TEOPETHYECKUX BOIPOCA 10 TEMATHUKE JEKIUOHHBIX M IPAKTUYECKUX 3aHATUN. BpeMs BbINOIHEHN
90 muHyT. 3aaHKE BBINIOJIHAETCS B YAChl IPAKTUYECKUX 3aHATHH.

Kparkoe conepxanue 3ajanus:
OTBeTUTH HA BOIIPOCHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: pUOOPHBIIA COCTaB 1.CeHCOpHBIE TTOJICUCTEMBI aBTOHOMHBIX MOOMJIBHBIX
HAaBUTAIIMOHHBIX CHUCTEM POOOTOB, pOOOTOB M UX YYBCTBUTEIBHBIE DJIEMEHTHI. [IpHHITUTIBI
MPUHLIUIIBI paboThI paboThl ONTPOHHON JTMHEWKH U CUCTEM TEXHHUYECKOTO
HaBUTAIlMOHHBIX JAaTYMKOB 3penus. OnTUYecKue CEHCOPhI KPYroBOro o03opa

2.JlaT4uKM yrioB MOBOPOTOB KoJiec. BoaokoHHO-
ONTUYECKHUE U JIa3epHble TUpocKonbl. KBapiieBbie
akcenepomeTppl. MOMC-TEXHOIOTHH U TPUHIIMIIBI
paboThl MUKPOMEXaHUYECKUX TMPOCKOIIOB U
aKCeJIepOMETPOB

3.ANTOpUTMBI aBTOHOMHOW HABHTAIIMH KOJIECHOTO
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poboTa. YpaBHEHUS IS CYMCICHUS TYTH
4.YpaBHeHUS OMIMOOK HABUTAIIMOHHOTO aJTOPUTMA.
Koppekuusi HaBUralmoHHbIX cucTeM. [IpumeHeHue
¢bunpTpa Kanmana B 3a1a4yax HaBUTAIIMA MOOMITBHBIX
KOJIECHBIX pOOOTOB

3HaTh: TUIOBBIE COBPEMEHHbBIE 1.YpaBHeHUs ABUratesel NoCTOSHHOTO TOKA.
aJIrOPUTMBI peryaupoBaHus CranuoHapHble IBUKECHHS TPULMKIIA IIPHU ITIOCTOSHHBIX
JBY)KEHUS MOOMJIBHBIX POOOTOB, B HaIIpsDKEHUAX Ha IBUTaTeIsIX

TOM YUCIIe aJITOPUTMBI 2.3aaya CMHTE3a CUCTEMbI YIIPABICHUs TUIIA 0OpaTHOM
TPAEKTOPHOI'O YIIPaBJICHUS CBSI3U TP PA3IMYHBIX HH(OPMAIIMOHHBIX JATYHKAX.

AHanu3 ycTOMYMBOCTHU 110 JIAMyHOBY NPSAMOJIMHEHHOTO
JIBH>KEHUA. Y CTOMYUBOCTD JBHKCHUS armapara Ha
MOBOpOTE. YTpaBleHUE, UCIIONb3YIolee Ha0I01aTelNb
JlroenOeprepa

Onucanue MKAJbI OLlCHUBAaHUA:

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6bINOIHeHUs 3HaHus: J|aHbl TIOJTHBIE IPaBHIIbHBIC OTBETHI Ha 00a
BOIIpOCa

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanus: JJaHbpl IpaBUIIbHBIE OTBETHI HA 00a BOTpoCa,
€CTb HETOYHOCTH. OTBETHI MOTYT OBITH HEMOJIHBIMH

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuku 6blnoiHeHus 3nanus: JJansl oTBeTs Ha 00a Borpoca. EcTh ommbku u
HETOYHOCTHU, OTBETHI HETIOTHbBIE
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. AHanus AMHaMMKKM poboTa C BECOMbIMU BEAYLLMMMN KOJleCaMM NPU 334aHHbIX NOCTOAHHbIX
HanpsXXeHuax Ha asuratensx. AMHamuyeckune ypaBHeHMA B 6e3pasmepHbIX NepemeHHbIX. AHaAu3
Pa3NINYHbIX C/TlyYaeB MNOCKOTO ABUNKEHMA.

2. Wcnonb3oBaHMe BONIOKOHHO-ONTUYECKMX M 1a3ePHbIX TMPOCKOMNOB B HAaBUTALLMOHHbIX 334a4ax.
MpumeHeHne ¢pmnbTpa KanmaHa B 3a43a4ax HaBMrauym MobuabHbIX KONECHbIX poboTOoB.

3. pewwnTb 33ga4y. CoctaBbTe YPaBHEHUA AMHAMMKM KONECHOMO annapaTta, UCNoJib3yA ypaBHEHMA
Annena. 06o6weHHble KoopauHaTbl: X4A , Y44 U, @11 ,@,; ncesagockopoctn: V = v,4,1Ax1 ,Q =
liJ. Beaywme konéca pagmyca R HeBecombl. HaiguTe ynpasaaiowme MOMEHTbI ABUratenei npum
OBVXKEHWUN MO NPSMOM C YCKOPEHNEM.

Konécalu?2
(i=1, 2):

21
-
X1

IIpoueaypa nposenenust

DK3aMeH NpPOBOAUTCA B YCTHOM (opMe. buier coaep UT OAUH TEOPETUYECKUH BOMPOC U OAHY
3agady. Bpems nmoaroroBku k oTBety cocraiser 90 MunyT. [Ipr HEOOXOIUMOCTH IpernoiaBaTeb
3a1a€T TOMOJHUTEIIBHBIE BOIIPOCHI 110 TEOPHH.

L. Ilepeuens Komnemenyuil/uHOUKAmMOpPO8 u KOHMPOIbHHIX 60NPOCOE NPOGEPKU PE3YIbINAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Unankarop: N/1-3nk-1 Beibupaer ontumansHble pelieHus npu pa3padoTke
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM U UX MOJCUCTEM Ha OCHOBE aHaJIN3a U 0000IIEHUS
OTEYECTBEHHOT'O 1 3apyO0EKHOTO OMbITa B 007aCTH MX MPOESKTUPOBAHUS

Bomnpocsl, 3aganus
1.CeHcopHbI€ MOACUCTEMbBI ABTOHOMHBIX MOOUJIBHBIX POOOTOB M UX YyBCTBUTEIILHBIE
sneMeHThl. [IpuHIUIBI paboThl ONTPOHHOMN JIMHEWKH U CUCTEM TEXHUUECKOTO 3pEHHUSI.
OnTHyeckre ceHCOphbl KpyroBoro 063opa. JlaT4uku yrioB MOBOPOTOB KOJIEC.
2.Bon0OKOHHO-ONITHYECKHE U J1a3epHble rupockonsl. KBapresele akcenepomerpel. MOMC-
TE€XHOJIOTHUH U MPUHIIMIIBI paOOThl MUKPOMEXaHUYECKUX TUPOCKOIOB U aKCEIEPOMETPOB.
3.YnbTpazBykoBble naTuuku. JlanbHoMepbl. CIyTHUKOBBIE HABUTAIIMOHHBIE CUCTEMBI.
4.AnropuTMBl aBTOHOMHOM HaBUTalluu KOJECHOTO po0oTa. YpaBHEHUS I CUMCICHUS MYyTH.
VYpaBHeHUs OMMOOK HABUTALMOHHOTO aNropuT™Ma. [IpUHIMITBEI KOPPEKIUS HABUTAIIMOHHBIX
CUCTEM.
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5. cmionb30BaHnue BOJIOKOHHO-OIITHUECKUX U JIA3CPHBIX TUPOCKOIIOB B HABUT'AlITMOHHBIX
3agadax. [Ipumenenue puiprpa Kammvana B 3aauax HaBUTAIMH MOOMITBHBIX KOJIECHBIX
poOOTOB.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.C kakoii IeTbI0 B COCTaBE HABUTAIIMOHHON CHCTEMBI MOOMILHOTO pOOOTa MOKHO
MCIIOJIb30BaTh NPUEMHUK IN100AIbHOM CITYTHUKOBOW HABUTAIIMOHHON cucTeMbl? (YKa3aTh Bce
BapHaHTHI)
OTtBeTsI:
a. OmpeneneHue yrioBeIX YCKOpEeHH podoTa
0. OmnpeneneHue CKOPOCTel BpaleHUs KOJIEC
B. Omnpenienenne TMHEHHBIX KOOPIMHAT MOOMIIBHOTO PoOOTa
r. OnpezneneHue TUHEHHBIX CKOPOCTEH MOOUIILHOTO poboTa
BepHpiii oTBeT: B, T
2.C Kxako#i 1IeNIbI0 B COCTaBE HAaBUTAIIMOHHOM CHCTEMbI MOOMIIBHOTO pOoO0Ta MOMXKHO
UCTIOJIB30BaTh THPOCKONNYECKHUE JATYHKH?
OTtBeTsI:
a. Onpezenenue JMHENHBIX KOOPAUHAT U CKOpocTel poboTa
0. OmpenesneHue yriaoBbIX CKOPOCTEH U KOOPAMHAT poboTa
B. OmpezienieHne yrioBbIX YCKOPEHUH poboTa
r. OnpeneneHue TUHEHHBIX YCKOpPEHUN poboTa
BepHbiit oTBET: B
3.C kaxoii 11eJIbI0 B COCTaBE HABUTALIMOHHOM CUCTEMBI MOOMIBHOTO POOOTA MOKHO
UCII0JIb30BaTh aKCEIEPOMETPHI?
OTtBeTsI:
a. Onpenenenue aOCOMIOTHBIX JIUHEUHBIX YCKOPEHUH poboTa
0. OmnpeneneHue TUHEHHBIX YCKOPEHUN poOOTa, BBI3BAHHBIX BCEMH CHUJIAMH, KPOME CHJT
TSKECTH
r. OnpezeneHye yriioBbIX YCKOpeHUH poboTa
1. OnpeneneHue JMHEHHBIX CKOpOCTEN podoTa
Bepuslii otBeT: 6
4.MexkanyM- 1 OMHH-KOJIECA OCHAIIICHBI NTepH(EPUITHBIMI TACCUBHBIMH POJIMKaMH. J{J1st yero
UCTIONIB3YIOTCS Takue Konéca? (Yka3aTbh Bce BapUaHTHI OTBETA)
OTBeTHI:
a. JIBrxeHust MOOUIIBHBIX POOOTOB MO MEpeceuéHHON MECTHOCTH
0. JIBmkeHust poOOTa 10 MOBEPXHOCTSIM C TUIOXUM CLEIUIEHUEM
B. Peanu3anuu ABM>KEHUS 110 IPOU3BOJIBHOM TPAEKTOPUH C IPOU3BOJILHON YITIOBOM
OpHUEHTaLHEN
r. B kauecTBe posIIbHBIX KOJIEC
BepHpiit oTBET: B, T

2. Komnerenuuss/Muauxarop: M/1-1nk-2 PazpabareiBaer nelicTByIOIME MAaKEThl U ONBITHBIE
00pa31ibl yIpaBIsoIuX, HHOOPMALMOHHBIX U UCIIOJHUTENBHBIX MOYJIEH MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CUCTEM U MPOBOJUT SKCIEPUMEHTHI C IPUMEHEHNEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPE/ICTB

Bonpocsl, 3aganus
1. Kunematrka 1 JMHAMHKA TPEXKOJIECHOTO POOOTa C POSUIBHBIM KOJIECOM.
2. KunemaTtuueckast MOJIeb JBMKEHUS TPEXKOIECHOTO POOOTa € POSUIBHBIM KOJIECOM. 3a1a4a
MapKOBKH amnmapara y JIroooi Touku ooparopa. M3mepsieTcs: paccTossHEE 10 O0pAropa.
3. Kunemarnyeckas MoJieslb JBH)KEHUS TPEXKOJIECHOT'O POOOTa € POSITBHBIM KOJIECOM.
H3mepsieTcs paccTosHue 10 6oparopa. 3ajadya NapKOBKK B HA3HAYEHHON TOUYKe OopIopa.
[TocTpouTh 3aKOH YIpaBIeHHUS.
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4.HerosoHOMHasi MOJieIb KHHEMATUKU U JuHAMUKU. HerooHoMHbIe cBsI3u. 3anaua
C.A.YanpiruHa (Majiasi CKOPOCTh CKOJIBKEHUS BEIYIIUX KOJIEC B TUIOCKOCTH
NEPIEHIUKYJIIPHON YPaBHEHUIO IBUKEHMUSL.)

5.Ypauenus Mamxu. Meron Maky noaydeHus: ypaBHEHUH JBUKEHUSI HETOJIOHOMHOM
CUCTEMBI C UCKJIFOUEHHBIMM MHOXKUTEIIMU Jlarpanxa.3anaua «Canu Yanasirusay.
6.YpaBuenus Jlarpanxka co MHOXKHUTENIMU. BO3MOKHBIE MepeMelleHus] — U30XPOHHBIE
Bapuanuu. KBasu(rcesmio)ckopoctu, KBa3u(IceB10 )KOOPIUHATHI.

7. 1Ipunnun ["aycca Ha nmpuMepe CUCTEMBI OJTHOM MaTEpUaIbHOU TOYKH MPU HATUYUHI
HEroJIOHOMHOM CBsi3U. Mepa npunyxnenus. Tunsl qBuxkeHus, BelaeneHHbIe [ 'ayccom:
NENCTBUTENbHOE, OCBOOOKIEHHOE, MBICIHMOE.

8.BoiBo npuniuna ["aycca. Mcnonp30BaHue ycaoBHOTO 3KCTpeMyMa NpuHyxaeHus no ['ayccy
B IIpocTpaHcTBe yckopeHuil. [lepexon k 3aiaue moucka abCoMOTHOTO MUHUMYMA.
9.VpaBuenust Anmens. Yucsno creneneit cBo0obl cucteMbl. CBsi3b 0000IIEHHBIX CKOPOCTEH
TOUYEK CHCTEMBI C HE3aBUCHUMOI1 MOcHCTEMOI 0000IIEHHBIX CKOpocTeil. MaTpuyHoe
npencrarieHue npuHnmna ['aycca. Dueprus yckopenuit. ®ynkuus Anmnens. O000IeHHbIE
CHUJIBI KaK KO3((DULIEHTHI MIPH KBA3UCKOPOCTAX MPH MOJCUYETE MOIHOCTH.

10.2nexkTponpuBoag MOOMIBLHOTO poboTa. CHCTeMa C «IIOJIyTOpa CTENEHSIMH CBOOOIBD.
Kunernueckas sHeprus cucrembl. MaruutHas 3Heprusi cucreMbl. Oynknus Jlarpanxka nis
AIIEKTpoMeXaHudeckoi cuctemsl. JluccunatuBHas pynkuus Penes. YpaBuenus Jlarpanka-
Makcsemia. [IpeneOpesxkeHue CKOpoCTbI0 U3MEHEHHS TOKA CTaTopa — OBICTPOil MepeMeHHOM B
YPaBHEHHUAX JUHAMUKH.

11.Ananu3 ntuHaMUKU poOOTa C BECOMBIMU BEIYIIMMHU KOJIECAMU IIPU 33JaHHBIX TOCTOSIHHBIX
HAIpPSDKEHUSAX Ha ABUraressax. JJuHaMuueckrue ypaBHEHUs B 0€3pa3MepHbIX IEPEMEHHBIX.
AHanu3 pa3IUyHbIX CIy4aeB IUIOCKOTO JBHKECHHUSL.

12.ITporpammusie aBmxenus. Kontyphsie aBrxeHns. HeBO3MOKHOCTH MPOU3BOJILHOTO
3a/1aHUsI U3MEHEHHUSI YTJIOBOM KOOPJIMHATHI HETOJIOHOMHOM CUCTEMBL. AHAJIN3 HANPS)KEHUH,
o0OecreunBaroIIUX peaanu3aluio IporpaMMHOro IBrxkeHus. [Ipumep nBuxenus no S-o0pa3Hoii
TPACKTOPHH.

13.JIunamuka ckeiitoopaa. Cuuraem, 4To yroj MomepeyHoro KpeHa J0CKU CKeibop/ia paBeH
HYJIIO, @ YTOJI CXOX/IEHUS] OIMHAKOBBIX KOJECHBIX Map 3TO U3BecTHas (QyHKIMs BpeMeHu. B
KayeCTBE MCEBIOCKOPOCTEN BHIOPAHBI CKOPOCTH LIEHTPA Macc ¥ OTHOCUTEIIbHAS yIiIoBas
CKOpOCTh YeJIOBEKa Ha CKEeUTOOp e, MOIEIUPYeMOro IIMHApoM. CuuTaeM, 4T0O MOMEHT,
JIEUCTBYIOIINNA HAa CKEUTOOP/I CO CTOPOHBI YEJIOBEKA, 3aJ1aH, @ HHBIC BHEIIIHUE CUJIBI
OTCYTCTBYIOT.

14.JIluHaMyKa «IpULIETTHON TENEeKKH», CHA0KEHHON ABYMS KOJECHBIMHU OCAMHU. B kauecTBe
0000IIEHHBIX KOOPJMHAT BBIOMPAIOTCS] KOOPAMHATHI TOYKHU Ha 33JJHEH OCH, KypCOBOM yrod,
YToJI TIOBOPOTA NepeaHen oceBoit mapsl. [Ipockanb3biBaHuE KOJIEC OTCYTCTBYET, UTO
COOTBETCTBYET HAJIOXKEHMIO JIByX HETOJJOHOMHBIX CBsI3eH. B KauecTBe nceBrockopocTen
BBIOMPAIOTCSI CKOPOCTH TOUKH Ha 33aJJHEH OCH, KypcoBasl YIJIoBasi CKOPOCTh, OTHOCHUTEIbHAS
YIJI0Basi CKOPOCTh ITOBOPOTA NEPEIHEN KOJIECHOM MapBbl.

15.3agaua cuHTE3a CUCTEMBI YIIPABJICHUS TUIIA OOPaTHOM CBSI3U MPU Pa3IUYHBIX
UH(POPMALIMOHHBIX IaTYMKAX. AHAIM3UPYETCS YCTOMUUBOCTH 1O JIAMyHOBY NPSMOTUHEHHOTO
JIBKEHUS. Y CTOMYMBOCTH JBH)KEHUS anmnapaTra Ha TOBOPOTE. YIPaBIE€HHUE, HCIIOJIb3YIOIIEEe
Habmoatens JlroenOeprepa.

16.Marpuyunast popma ypaBHEHHI HErOJIOHOMHON MEXaHUKH. Y paBHeHHs] BopoHiia.
YpaBHeHus YanblruHa.

17.KaueHnue nucka 1mo HEMOABUKHOM a0COFOTHO MIEPOXOBATON TOPU3OHTAITHHOM MIIIOCKOCTH.
VYpaBHenus YanbiruHa a1 U3BECTHOM 3a/1auu 0 Ka4eHUH 0e3 CKOJIbKEHHUS AUCKA IO
TOPU30HTAJIBHOM MOBEPXHOCTU. AJITOPUTM COCTaBJICHHS MporpamMmbl cucteMsl ““‘Mathematica”,
UCTIOJIB3YIONIast MATPUYHYIO (OPMY YpaBHEHUIH HETOJIOHOMHOM MEXaHUKH.
18.01H0KOIECHBII pOOOT € THPOCKOMMYECKON CUCTEMOM CTaOMIM3AIMHN «TUPOKOJIECO).
Onucanne KOHCTpYKIMH. DYHKIIMOHAIbHAS HAIIPABIEHHOCTD €€ DJIEMEHTOB.
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19.YpaBHEeHUs ABHKEHHS YETHIPEXKOIECHON MEKaHYM -TUIAT(OPMBI.

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.CocraBbTe ypaBHEeHUsT AnIenst it MOOMIIBHOTO KOJIECHOTO poOoTa, N300paskEHHOTO Ha
cxeme, B iceBgockopoctsx V, (). Konéca pobora HeBecomsl. LlenTp macc Haxoautcs B Touke C,
Macca ¥ MOMEHT MHepIH 11at¢opmsel paBHbl m, I; CA = h,AC; = AC, = L.

Konécalu2
(i=1, 2):

21
M’f/ T @
.‘_ -
X1

X K
OTtBeTsI:
. 1 1 .
CocTaBUTh SHEPTUIO YCKOPEHUH S = EmWCZ + EICC Q2 ,rne W, - yckopeHue 1ieHTpa Macc;

HaiiTh 00061ménnble cunbl [1,V |, Ilg U3 ypaBHeHus Oananca MOIIHOCTEH; 3aMucaTh ypaBHEHUS
as

Annens % =,V 38 = I[Ig.

Bepusiit otBer: m V' +m h Omega' = (M1+M2)/R, Ic Omega' + m h V'=1(M2-M1)/R
2.Kakue ypaBHEHHUs Hellb3sl UCIOJIb30BATh JJIS ONMCAHUs AMHAMUK KOJECHBIX CUCTEM NPU
OTCYTCTBHUHM NPOCKAJIb3bIBAHUSA?

OtBeTsl:

a. Jlarpanxxa ¢ HeonpenenEHHBIMU MHOXKUTEISIMU
0. Anmens

B. Mapkun

r. Jlarpan>xa Broporo poaa

Bepwsiii otBeT: T
3.Mo6upHbIE KONECHBIE POOOTHI MOJEIUPYIOTCS KaK HETOJJIOHOMHBIE MEXaHUYECKNUE CUCTEMbI
B ClIyYae:

OtBeTsI:

a. OTCcyTCTBHSI CUJT TPEHUS

6. OTCyTCTBHUS IPOCKAJIb3bIBAaHUS KOJIEC

B. OTCYTCTBUS YIJIOBBIX ABUKEHHUH KOpIyca

r. [IpenebpexnumMo Maoil Macchl KoJéc
Bepnplii oTBeT: 0

s =
4.®opmyna == I1 saBnsieTcs 3anucero:
y

OTBeTHL:
a. YpaBHeHui Jlarpanxa ¢ HeonpeaenEHHbIMA MHOKHUTEISIMU
0. YpaBuenuit Mamxu
B. YpaBHeHul Yaruibiruaa
r. YpaBHeHUN Amnmens
BepHsiit otBeT: T

d oT 0T - T >
5.Dopmyisl s 9d Q + BTT A,BG = 0 sBnstoTCs 3aIMChIO:
q
OtBerTsI:

a. YpaBHeHui Jlarpanxa ¢ HeonpeaenEHHbIMA MHOKHUTEISIMU
6. YpaBuenuit Mamxu
B. YpaBHeHul Yaruibiruaa
r. YpaBHeHUN Amnmens
16



Bepublii oTBeT: a
d oT 0T = 5 =
6.@opmynst HTT (EF — " II, ¢ = HTt ABIAIOTCA 3aIIUCHIO:
q

OTBeThI:
a. YpaHeHull Jlarpanxa ¢ HeonpeAaeJI€HHbIMA MHOXKUTEISIMU
0. YpaBuenuit Mamxu
B. YpaBHeHuil Yarmbeiruna
r. YpaBHeHU# Anmenst

BepHnsiii otBeT: 6
II. Onucanue wKanvl oueHUBAHUA

Ouenka: 5
Onucanue xapaxmepucmuxu evinoinenus snanus: OTBETHI Ha BOIPOCHI TIOJTHBIC, TPABUILHBIC.
Pemenue 3a1aun moixHoeE, MpaBuiIbHOE.

Oyenka: 4
Onucanue xapaxmepucmuxu 8vinoanenus: 3anus: OTBETH Ha BOIPOCH! HETIOIHBIE, B IIEJIOM
paBWIbHBIC. PellieHue 3a1a4u MOJIHOE, B [IEJIOM MPaBUIbHOE.

Oyenka: 3
Onucanue xapakmepucmuku evinonnenus 3uanus: OTBETbI Ha BOIIPOCHI HEMOJIHbIE, COJepKaT
ommOKu. Pemienue 3agaun HEMOJIHOE WM COAEPIKUT OLLIMOKU.

1I1. IIpasuna évicmaenenun umo2060i OUEeHKU no Kypcy
Onenka ompenensercss B cOOTBETCTBUM ¢ [lonokeHnem o OaylIbHO-PEHTHHIOBOM CHUCTEME AJIS

crynentoB HUY «MDOW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHALMOHHOM COCTABIISIFOLIUX.
O1ieHKa BEIHOCUTCSI B IPUIIOKEHHE K JUTLIOMY.
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