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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
ONTUMAaJIbHBIC PEIICHUS TIPH | TPUOOPHBIA COCTaB (PacuetHo-Tpaduueckas padora)
pa3paboTKe MEXaTPOHHBIX M | HABUT'ALIMOHHBIX CUCTEM JluHamuka, ynpaBjieHUe U HaBUranus MOOMIbHbBIX po0oToB (KosokBuym)
POOOTOTEXHUYECKUX CUCTEM | pOOOTOB, MIPUHIIMUIIBI PAOOTHI
U UX IOJICUCTEM HAa OCHOBE | HABUTaI[MOHHBIX JaTUUKOB
aHaimM3a W O00OOIIEHHUS | TUIIOBBIE COBPEMEHHBIE
OTEYECTBEHHOI'O U | QITOPUTMBI PETYIUPOBAHUS
3apy0eXHOTO  OMbITa B | IBMXKEHUS MOOMIJIbHBIX
obnactu ux | poOOTOB, B TOM YHCIIE
MIPOEKTUPOBAHUS AJIITOPUTMBI TPAEKTOPHOTO
yIpaBlIeHUs
YMeTs:
MoAOUPATh TUTIOBHIE
QITOPUTMBI YIIPABICHUS 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 VYpasaenust Mamxu (KonTponbHas paboTa)
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?
YMerTs: pa3pabarbIBaTh 1.CocraBbTe ypaBHeHUs Jlarpanxka ¢ HeonpeaeaEHHBIMU
MaTEMAaTUUYCCKUEC MOaCIn MHOXUTCIIAMU OJI YKa3aHHOT'O MOOHJILHOTO armapara.
MOOWJIBHBIX KOJIECHBIX poOOTOB (B OO6001EHHBIE KOOPIUHATBL: X4, Ya, P, P1, Y. Benymue
0000IIEHHBIX KOOPIMTHATAX ) Koséca paanyca R HeBECOMBI.

Konéca 1 u 2

(i=1, 2)
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2.Hcnone3ys nonydeHHble ypaBHeHus Jlarpanxka,
OIpeIeNTUTE YIPABISIONINE BO3ICHCTBHS Ha
IporpaMMHOM PaBHOMEPHOM ABHUXKCHUH BAOJIb
OKpyKHOCTH: P = Ot —90°, vy, = =V*, Q" V" =
const. C‘-H/ITaTB, YTO HAIIPSAXKCHUA 1 MOMCHTBI CBA3aHbI

3aBUCUMOCTBIO M; = c;U; — ¢, ;.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: Perenne mnoiHoe, oMok OTCYTCTBYIOT.




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuky 6bINOJIHEHUs 3HaHUA: JIOTTyCKAIOTCSI HE3HAYUTEIbHbBIE OITHOKH.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 6bInoIHeHUs 3HaHus: JIOTyCKAIOTCs OIMOKYU B PEIICHHH.

KM-2. YpaBuenuss Maku

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 18

IIpoueaypa npoBeaeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa HIpOBOIUTCS B
NUCHbMEHHOW (hopMe B YacChl MPAKTUUYECKUX 3aHATHIH. CTyleHTY BBIIAETCA MHANBUyAIbHAs 3aja4a.
Bpewms BoinonHeHus - 90 MUHyT

KpaTlcoe CoA€cpKaHHuE 3alaHUA:
CocraBuTh YpaBHCHUA JUHAMUKHU NPEIIIOKCHHOTO KOJIECHOTO alrrapara. Ol'[peI[eJ'II/ITL

YIIPABJISIIOLIME BO3ICHCTBYS HA IPOrPAMMHOM JIBUKEHHH aIlliapara

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/IbI pa3paboTku 1.Yro Takoe nceBgockopoctu?

MaTeMaTHYEeCKUX MoJelIen 2.3anumurte ypaBHeHUs: Mapkul 17151 yKa3aHHOU

MOOWJIBHBIX KOJIECHBIX pOoOOTOB (B HETOJIOHOMHOHN CHCTEMBI.

MICEBIOCKOPOCTSIX ) 3.KakoB anroputm BeIYHCIEeHUST 000OMIEHHBIX CUIT B
ypaBHEeHUAX Majxu?

YMmeTs: pa3pabaThIBaTh 1.CocTaBbTe ypaBHeHUS Maku 17151 YKa3aHHOTO

MaTeMaTUYECKHe MOJIENH MOOWIBHOTO anmapara. O6001EHHbIE

MOOWJIBHBIX KOJIECHBIX poOOTOB (B KOOPIUHATBL: X4, Ya, P, P41, Po; iceBOOCKOpOCcTU: V =

TMICEBIOCKOPOCTSIX ) '

Vax1, 1 = Y. Benymue xonéca pagnyca R HEBECOMBI.
MOMEHTBI TPEHUS Ha OCAX KOJIEC IMHEUHBI 110

ckopoctu: Mf" = ue;.

X1
Koméca 1l m2
(i=1.2):
Z]
fvf,-/ T i
4__
X1
| R
X Ki

2.Mcnonb3ys oydeHHbIe ypaBHeHUsT MaiKH,
OTIPEICIIUTE YIPABJISIOIINE BO3ICHCTBHSI Ha
IIPOrPAaMMHOM PaBHOMEPHOM JIBUYKEHUU BJOJIb
OKpyXHOCTH: Y = Q*t —45°,V =V*, Q" V* = const.
CunTaTh, YTO HAMPSHKEHUS] © MOMEHTBI CBSI3aHbBI

3aBUCUMOCTBIO M; = c;U; — ¢, ;.

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 koHTpOIBLHOrO MeponpusaTus: KourponasHas padora

Bec kouTposabHoro meponpusitusi B bPC: 22

IIpouenypa mpoBegeHMsi KOHTPOJIbHOro Meponpusitusi: KoHTtposibHas paboTa ImpoBOAUTCSA B
NUChbMEHHOU (popme B Yachl mpakTUYecKuX 3aHATHI. CTyIeHTY BbIIaETCS MHANBUAYAIbHAS 3a/1a4a.
Bpewms Bbmonnenus - 90 MuHyT

Kpartkoe cogep:xanue 3aiaHus:
CocTaBuTh YpaBHEHUS TUHAMHKH MIPEIIOKEHHOTO KOJIECHOTO anmapara. OnpenennTh
yIpaBJIAOLIME BO3CHCTBUS HA TPOrPaMMHOM JIBUXKEHUU arapara

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATB: METOJIbI pa3paboTKu 1.3anummTe ypaBHeHHs] Annesns s ucciaeayeMon
MaTEeMaTHYSCKUX MoJIeJIei CHCTEMBI.

MOOWMJIBHBIX KOJIECHBIX POOOTOB (B 2.YUt0 TaKoe sHeprus yCKOpeHHit?
MICEBAOCKOPOCTSIX ) 3.Kakue ¢popMysibl HCIIONIB3YIOTCS JJ1 BBIYUCICHUS

9HEPrUU YCKOPEHHUH KOJIECHOTO anmnapara?
4.KakoB aJITOPUTM HAXOXKJICHUsI 000OIEHHBIX CUIT B
ypaBHEHUsAX Anmens?

YmeTs: pa3zpabaThiBaTh 1.CocTaBbTe ypaBHEHUS JUHAMUKH KOJIECHOTO arlrapara,
MaTeMaTH4eCcKue MO/JIETH ucnonb3ys ypaBHeHus: Anmens. O6001ménHbIe
MOOWMJIBHBIX KOJIECHBIX POOOTOB (B KOOPAMHATBL: X4, V4, Y, P1, P; iceBIOCKOpOcTU: V =
TICEBIOCKOPOCTSIX) '

Vax1, {1 = Y. Benymue xonéca paguyca R HEBECOMBI.
MOMEHTBI TPEHUS Ha OCAX KOJIEC IMHEUHBI 110

ckopoctu: Mf" = uep;.

Konécal u2

(i=1, 2)

2.Mcnonb3ys NoNy4eHHbIE YpaBHEHUsT ATIens,
OTIpeIeNIUTE YIPABISAIONINE BO3ACHCTBHS HA
IPOrpaMMHOM PaBHOMEPHOM JIBM)KEHUH BJIOJTb




OKpyxHOCTH: P = —Q*t —45°,V =V"*, 0%, V* = const.
C‘-II/ITaTb, YTO HAIIPAKCHHUA U MOMCHTBI CBA3aHbI

3aBUCUMOCTBIO M; = c;U; — ¢, ;.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6bIN0OIHeHUs 3HaHusA: PellieHne moiHoe, OMMOKU OTCYTCTBYIOT.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakxmepucmukuy 6bINOJIHeHUs 3HaHUs: J|OyCKarOTCsl HE3HAYUTEIBHbBIC OITUOKH.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6bINOJIHeHUst 3HaHUus: JJOTyCKAIOTCsI OIMOKYU B PEIICHHH.

KM-4. MoaeanpoBaHnue ynpaBJ/isieMOro ABMKeHNsI MOOMJIbHOI0 KOJIECHOTO po0oTa

®opmbl peaju3anum: 3anIUTa 3aJaHUS

Tun koHTpoAbHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec konTpoabHoro meponpustusi B BPC: 24

IIpouenypa npoBeaeHusi KOHTPOJBLHOr0o MeponpusaTus: PacuetHo-rpaduueckas pabora (PI'P)
BBITIOJHACTCS, KaK MHIMBUIyalbHOE JOMaIlrHee 3ananue. M3inoxkenue pesynbratoB PI'P tpedyer
AKTUBHOM pabOThI UCIIOJIHUTENS B TEYCHHE BCETO ceMecTpa u TpedyeT nopsaka 20 ctpaHul.

Kparkoe cogep:kanue 3agaHus:
[TpoBecTu yncIEeHHOE MOICTUPOBAHUE TMHAMUKH YIPABISEMOTO JBUKEHHS poOOTa-TPUIIUKIIA
C BEAYIIUM PYJIEBBIM KOJIECOM.

Benymee xoaeco 2:

=t

2k

|
\_, [ Na=rai
LFy L,

z

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTb: TUIOBBIE COBPEMECHHBIE 1.Kakue TuroBelie anropuT™Mbl TPa€KTOPHOTO
AITOPUTMBI peryJnpoBaHus yIpaBieHUsI MOOMJIbHBIMU pOOOTaMHU BaM M3BECTHBI?
JIBIDKEHUS! MOOMJIBHBIX POOOTOB, B 2.Kakune TUIIOBbIE alTOPUTMBI PETYIUPOBAHUS

TOM quclie AITOPUTMBI CKOpPOCTEeH BpalieHHs KoJEC MOOMIIbHBIX POOOTOB BaM
TPAEKTOPHOI'O YIIPaBJICHUS U3BECTHBI?

3.B 4éM coCTONT MeTOANKA MCCIIEIOBAHUS
YCTOWUYMBOCTHU JBUKEHUS C 3a/IaHHBIMU 3aKOHAMU

peryaupoBaHus?
Ymerb:  moaOupare  TUIOBBIE 1.ITogo6path k03¢ GUIMEHTH! B 3aKOHAX TPACKTOPHOTO
QITOPUTMBI yIIpaBJICHUS " VIIpaBJICHUS ¥ PETYTUPOBAHHS BPAIICHHS KOJIEC,
HaBUTallMM MOOWIBHBIX POOOTOB, o0ecreynBaroue JBMKEeHnEe po00Ta 0 MapIIpyTy €
HUCXOJS U3 IIOCTABJIEHHOH 3a1aun 3aJJaHHOU TOYHOCTBIO.

2.Peamn3oBath B MATLAB Monenb HaBUTAITMOHHOK

10




CHUCTEMBI po0OOTA.
YMeTp:  OpPOBOAUTH  YUCIECHHOE 1.CocTaBuTh ypaBHEHUs! ATIENs, OMMCHIBAIOIINE
MOJIeJTUPOBAaHUE YIPaBIsEMOro JTMHAMHKY CUCTEMBI.
JBUKCHHUSI MOOWJIBHBIX KOJIECHBIX 2.IIpoBecTu YNCACHHOE MOJETUPOBAHKE JIBHIKCHHUS
poOOTOB ¢ y4€TOM JMHAMHKHU po6ora B MATLAB. /lns 1ByX ciydaeB: MOTPEIIHOCTH
1accu, (G YHKITMOHUPOBAHUS M3MEPEHUS] CKOPOCTEN BpalleHusl KOJIEC U KOOPIUHAT
HABUTAILIMOHHOM CUCTEMBI, po0OoTa OTCYTCTBYIOT; YKa3aHHbIE OTPEIIHOCTH
JTUHAMUKY TIPUBOJIOB poOOTa MOJICJIUPYIOTCS CIy4aHBIMU [ITyMaMH.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax.: 95
Onucanue xapakmepucmuxu 6blnoneHus 3uanus: Pacuetno-rpaduyeckas pabora 1eMOHCTpUPYET
CTETEHb TEOPETHUYCCKUX 3HAHUH U YMEHHsSI IPUMEHSTh UX HA MIPAKTUKE. 3a/1aHue BBITIOJTHEHO
noJHOCTHI0. OopMIiIeHNE pacueTHBIX U TpaQUUECKIX MaTepHajoB BHIITOJIHEHO HA BHICOKOM
ypoBHe. J{oImycKaroTCsi HEMPUHIUITHAIBHBIC HETOYHOCTH B U3JIOKCHUU MaTepHara.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu eblnoneHus 3uanus: PacuetHo-rpaduyeckas pabora 1eMOHCTPUPYET
CTETEeHb TEOPETUUECKUX 3HAHUN U YMEHUSI IPUMEHSTh UX Ha MPAKTHKE. 3aaH1e BHITIOTHEHO
oJIHOCTBIO. OopMIIeHHE paCUCTHRIX U TPpahUUECKUX MAaTEPHATIOB BBIITOJIHEHO
YIIOBIICTBOPUTEIIBHO. J{0MyCcKarOTCS HEMPUHIMITAAIBHBIC HETOYHOCTH B U3JI0XKEHUU MaTepUaa.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu 6binoineHus 3uanus: PacuetHo-rpaduyeckas pabora 1eMOHCTPUPYET
CTEIEeHb TEOPETHUYCCKUX 3HAHUH U YMEHHUSI IPUMEHSTh UX HA IPAKTUKE. 3a/IaHue BBITIOJIHECHO B
00JIBIION CTETIEHU, HO HE MOJIHOCTHI0. OdopMIIeHHE pacueTHBIX U rpapMuecKUX MaTepuaoB
BBITOJIHEHO YJIOBJIETBOPUTENBHO. [l0MyCcKal0TCs HEMPUHIMITHAIBbHBIE HETOUHOCTH B M3JI0)KEHUH
Marepuaa.

KM-5. lunamuka, ynpasjieHHe 1 HAaBUralusi MOOMJIBHBIX po00TOB

®opmbl peaausanun: [lucemennas padbora

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym

Bec konTposbHoro meponpusitusi B bPC: 18

IIpouenypa npoBeneHusi KOHTPOJBLHOr0 Meponpusitusi: CTyJIEHT OTBeYaeT MUCbMEHHO Ha 1B
TEOPETHYECKUX BOIPOCA [0 TEMATHUKE JEKIUOHHBIX M IPAKTUYECKUX 3aHATUN. BpeMs BbINOIHEHNs
90 muHyT. 3aaHKE BBINIOJIHAETCS B YaChl IPAKTUYECKUX 3aHITHH.

Kparkoe conepxanue 3a1aHus:
OTBeTUTD HA BOIIPOCHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: pUOOPHBIIA COCTaB 1.CeHCOpHBIE TTOJICUCTEMBI aBTOHOMHBIX MOOMJIBHBIX
HABHUTAIIMOHHBIX CHCTEM POOOTOB, pOOOTOB M UX YYBCTBUTEIBHBIE DJIEMEHTHI. [IpHHITUIIBI
MPUHLIUIIBI paboThI paboThl ONTPOHHOMN JIMHEHKH U CUCTEM TEXHHYECKOTO
HaBUTAIlMOHHBIX JAaTYMKOB 3penus. OnTHYECKUEe CEHCOPHI KPYroBOro o03opa

2.JlaT4uKM yrioB OBOPOTOB KoJiec. BoiokoHHO-
ONTUYECKHUE U JIa3epHble TUpockonbl. KBapiieBbie
akcenepomeTppl. MOMC-TEXHOIOTMH U TPUHLIMIIBI
paboThl MUKPOMEXaHUYECKUX THPOCKOIOB U
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aKCeJIepOMETPOB
3.ANropuTMbI aBTOHOMHOW HaBUT ALK KOJECHOTIO
pobota. YpaBHEHUs Ul CUUCIECHUS TYTH
4.YpaBHeHus OlIMOOK HaBUTALIMOHHOTO aJrOPUTMA.
Koppexkius HaBuranmonHslx cucteM. Ilpumenenune
¢unpTpa Kanmana B 3a1a4yax HaBUTAIIMHA MOOMITEHBIX
KOJIECHBIX pOOOTOB

3HaTh: TUIOBBIE COBPEMEHHbBIE 1.YpaBHeHuUs ABUraTesel NoCTOSHHOTO TOKA.
aJIrOPUTMBI peryaupoBaHus CranuoHapHele IBUKECHHS TPULMKIIA IIPHU ITIOCTOSHHBIX
JBY)KEHUS MOOMJIBHBIX POOOTOB, B HaIIpsDKEHUAX Ha JIBUTaTeIsaX

TOM YUCIIe aJITOPUTMBI 2.3aaya CMHTEe3a CUCTEMbI YIIPABICHUs TUIIA 0OpPaTHOM
TPAEKTOPHOI'O YIIPaBJICHUS CBSI3U TP PA3IMYHBIX HH(OPMAIIMOHHBIX JATYHKAX.

AHanu3 ycTOMYMBOCTHU 110 JIAMyHOBY NPAMOJIMHEHHOTO
JIBH>KEHUA. Y CTOMYMBOCTD JBUKECHUS armapara Ha
MOBOPOTE. YTpaBleHUE, UCIIONb3YIolee Ha0I0JaTeNb
JlroenOeprepa

Onucanue MKAJIbI OLlCHUBaHUA:

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

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

Oyenka: 3
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6bInoaHeHusa sHanus: JJanpl oTBeTH Ha 00a Bonpoca. EcTh ommoku u
HETOYHOCTHU, OTBETHI HETIOJIHbIE
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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
HaNpAXKeHUAX Ha Auratenax. AMHammyeckue ypasHeHua B 6e3pasamepHbIx nepeMeHHbIX. AHanu3
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. O606WEHHbIe KoopAUHATbI: X4, Ya, W, @1, P2; NceBgockopocTn: V = vy,4, Q1 = . Begywme
Konéca pagmyca R HeBecombl. HaliguTe ynpasnstowme MOMEHTbI ABUraTenei npu ABUNKEHUM MO
NPSIMOM C YCKOPEHMEM.

Konécalu2
(i=1, 2):

Z1
M"/ T ®;
‘_ -
X1

IIpoueaypa nposenenust

OK3aMeH NpPOBOAUTCA B YCTHOM (opMe. buier coaep UT OAUH TEOPETUYECKUH BOMPOC U OAHY
3agady. Bpems noarotoBku k otBeTy coctasiser 90 MmunyT. [Ipy HE06X0AMMOCTH MpenoaaBaTellb

3a4a€T JONOJHUTEIbHbBIC BOITPOCHI 11O TCOPUH.

L. Ilepeuens komnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnankarop: N/I-3nk-1 Beibupaer ontumansHble pelieHus npu pazpadoTke
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM U UX MOJCUCTEM Ha OCHOBE aHaJIN3a U 0000IIeHUS
OTEYECTBEHHOT'0 M 3apyOEKHOTO OMbITa B 00IACTH UX MPOESKTUPOBAHUS

Bomnpocsl, 3aganus
1.CeHcopHBIE NOICUCTEMbI aBTOHOMHBIX MOOMJIBHBIX pOOOTOB M UX YYBCTBUTEIIbHBIE
aneMeHThl. [IpuHIUIBI paboThl ONTPOHHOMN JIMHEWKH U CUCTEM TEXHUUECKOTO 3PEHHUSI.
OnTHyeckre ceHCOphl KpyroBoro 063opa. JlaT4uku yrioB MOBOPOTOB KOJIEC.
2.B0JIOKOHHO-ONITHUYECKUE U JIa3epHbIe THpOocKonbl. KBapresbie akcenepomerpsl. MOMC-
TEXHOJIOTUH U IPUHIHIBI pa00Thl MUKPOMEXaHUYECKUX THPOCKOIIOB M aKCEIEPOMETPOB.
3.YnbTpa3zBykoBble naTuuku. JlanbHomepbl. CyTHUKOBbIE HABUTAIIMOHHBIE CUCTEMBI.

13



4.AnTOopuUTMBI aBTOHOMHOW HaBUTAITUH KOJECHOTO po0OoTa. YpaBHEHUS Ui CUYMCICHUS TYTH.
VYpaBHEHUS OMIMOOK HABUTAIIMOHHOTO alNropuT™Ma. [IpUHIMITEI KOPPEKIUST HABUTAIIMOHHBIX
CHCTEM.

5.Wcnonb30BaHue BOJIOKOHHO-ONTHYECKHUX U JIA3€PHBIX TUPOCKOIIOB B HABUTAIIMOHHBIX
3anavax. [Ipumenenue ¢uabTpa KasMana B 3a7a4ax HaBUTaluu MOOMIIBHBIX KOJIECHBIX
poOOTOB.

MarepuaJsbl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUM
1.C kako# LeJbl0 B COCTaBE HABUTal[MOHHON CHCTEMbl MOOMIIBHOIO POOOTAa MOKHO
MCII0JIb30BaTh NPUEMHUK INI00aIbHOM CIIyTHUKOBOW HAaBUTalIMOHHOW cuctembl? (Yka3aTh Bce
BapUAHTHI)
OTtBeThI:
a. OnpeneneHue yrioBeIX YCKOpeHH poboTa
0. OnpeneneHue CKOPOCTEN BpalleHus: KOJIEC
B. Onpenienenue JTMHEHHBIX KOOPAMHAT MOOWIIBHOTO poboTa
r. OnpeneneHue JMHEHHBIX CKOPOCTE MOOMIBHOTO poOOTa
Bepublii oTBeT: B, T
2.C xaKoil 11eJIbI0 B COCTaBE HABUTAIIMOHHOM CUCTEMbI MOOMIIBHOTO poOOTa MOKHO
UCIOJIb30BaTh THPOCKONNYECKUE AATUYUKH?
OTBeThI:
a. OnpeneneHye JMHEHHBIX KOOPJUHAT U CKOpocTel podoTa
0. OmnpeneneHue yriaoBbIX CKOPOCTEH U KOOpAMHAT podoTa
B. Omnpeienenue yriaoBbIX yCKOpeHui podorta
r. OnpeencHue TUHEHHBIX YCKOPEHUN podoTa
Bepubiii oTBeT: B
3.C KaKoil LIeJIbI0 B COCTaBE HABUT'ALIMOHHOM CHCTEMBI MOOMIIBHOTO poOOTa MOXKHO
UCII0JIb30BaTh aKCEJIEPOMETPHI?
OTBeThI:
a. OnpeneneHre abCONOTHBIX IMHEHHBIX YCKOPEHHUH poboTa
6. OnpeneneHue TUHEHHBIX YCKOPEHUN pOOOTa, BBI3BAHHBIX BCEMH CHUJIaMH, KPOME CHJI
TSKECTH
r. OnpeneneHue yrioBeIX YCKOPEHU podboTa
1. OnpeneneHue JMHEHHBIX CKOPOCTEN poboTa
BepHblii oTBeT: 0
4.MexkaHyM- 1 OMHHU-KOJIECA OCHALIEHBI TepU(EPUITHBIMU TACCUBHBIMU POJIMKaMHU. J{71s1 yero
UCIIOJIBL3YIOTCS Takue Konéca? (YKka3aTh BCce BapUaHThl OTBETA)
OTBeTsI:
a. JIBrkeHnss MOOMIIBHBIX POOOTOB IO MEPECEUEHHON MECTHOCTHU
6. JIBr>keHust poOOTa 10 MOBEPXHOCTSM C IUIOXUM CLEIUIEHUEM
B. Peanu3anuu 1BM>KEHUS 10 MPOU3BOJIBHON TPAEKTOPUU C IIPOU3BOJIBHON YIIIOBOU
OpUEHTALHUEN
r. B xauecTBe pOsUIBHBIX KOJEC
BepHpiit oTBeT: B, T

2. Komnerennusi/Ungukarop: NJ1-1nk-2 Pa3pabarbiBaeT nelicTBYIOIIME MAaKEThI H ONBITHBIE
00pa3ibl YIpaBISAIOMUX, HHPOPMALIMOHHBIX M UCTIOTHUTEIBHBIX MOAYJIEH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM U MPOBOJUT IKCIIEPUMEHTHI C IPUMEHEHNEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH ¥ TEXHUYECKHX CPE/ICTB

Bonpocsl, 3aganus
1. Kunematuka u IMHaAMHMKa TPEXKOJIECHOTO po0O0Ta C POSIILHBIM KOJIECOM.
2.KunemaTtnueckast MOJieIb JBUKEHUS TPEXKOJIECHOTO POOOTA € POSUIBHBIM KOJIECOM. 3ajaya
NapKOBKH ammapara y 1000 Touku 6opatopa. M3mepsiercs paccrosHue 10 Ooparopa.



3.Kunemarnyeckas MOJIeNb JBMKEHUS TPEXKOJIECHOTO poOOTa C POSTEHBIM KOJIECOM.
N3mepsietcs paccrosiHue 10 6oparopa. 3agada MapkoBKH B HA3HAYCHHOW TOYKE OOparopa.
ITocTponTh 3aKOH yIIpaBIICHUS.

4 HeronoHoMHasi MOJIeJlb KHHEMATUKU U AMHAMUKHU. Herononomuele cBs3u. 3aagada
C.A.Yambiruna (Majiasi CKOPOCTh CKOJIBKEHHS BEIYIUX KOJEC B INIOCKOCTH
NEPIEeHIUKYIIPHON YPaBHEHUIO IBHXKEHUSI.)

5.YpaBHenus Mamxu. Meton Maku 1oJydeHHs] ypPaBHEHUN IBUKEHHSI HETOJIOHOMHOM
CHUCTEMBI C UCKIHOYEHHBIMU MHOKUTENsIMU Jlarpanska.3anaua «Canu Yamibiruaay.
6.YpaBuenus Jlarpanxa co MHOKUTENIMHE. Bo3MOKHBIE IepeMeIeHUs — H30XPOHHBIE
Bapuanuu. KBasu(rceBmo)ckopocTy, KBa3u(IICEeBI0)KOOPIUHATHI.

7.1Ipunuun ["aycca Ha nmpuMepe CUCTEMBI OJTHOM MaTEpUaIbHONW TOYKH MPU HATUYUHU
HEroJIOHOMHOM cBsi3u. Mepa npunyxaenus. Tunsl ABuxkeHus, BbIAeNeHHbIE ['ayccom:
JeHCTBUTENIBHOE, OCBOOOKICHHOE, MBICTTUMOE.

8.BeiBog npuHIuna ['aycca. Mcnonp30BaHue yCI0BHOTO 3KCTpEMyMa NpUHYkAeHHUs 1o ['ayccy
B IIpOoCcTpaHcTBe yckopeHuil. [lepexon k 3agaue moucka abCoIOTHOIO MUHUMYMa.
9.YpaBHenus Anmnens. Yucno creneneid cBo00 bl cUCTeMBbI. CBsI3b 0000IIEHHBIX CKOPOCTEH
TOYEK CUCTEMBI C HE3aBUCUMOU MOACUCTEMOM 0000IIEHHBIX CKOpoCcTei. MaTpudyHoe
npencraBienue npuHnumna ["aycca. Dueprus yckopenuit. ®ynkuusa Amnmnens. O60011eHHbIE
CHJIBI KaK KO3 (UIICHTHI TPU KBa3UCKOPOCTSIX MPH MOACYETE MOIITHOCTH.

10.3nexTponpuBo MOOMIBHOTO poboTa. CHUCTEMa ¢ «II0IyTOpa CTETIEHSIMU CBOOOIBI».
Kunernueckas sHeprus cucteMbl. MarauTHas 3Heprus cucrembl. yHkius Jlarpanxa mis
JeKTpOMeEXaHu4YeCcKoi cuctemsl. JluccunatuBnas ¢ynkius Penes. Ypasuenus Jlarpamxka-
Makcgemna. [IpeneOpekeHrne CKOpOCTbIO0 U3MEHEHUS TOKa CTaTopa — OBICTPO IEPEMEHHOM B
YPaBHEHUSAX JUHAMUKH.

11.Ananu3 ntuHaMUKU poOOTa C BECOMBIMU BEIYIIMMU KOJIECAMU IIPU 33JJaHHBIX OCTOSIHHBIX
HANPSDKEHUSAX Ha JABUTaTeNsaX. JluHaMuueckue ypaBHEHUs B 6€3pa3MepHbIX IEPEMEHHBIX.
AHaIu3 pa3InyHbIX CIy4aeB IUIOCKOTO ABM)KECHHUS.

12.IIporpammusle nBmxeHus. KonTypHble 1BHxeHUs. HEBO3MOKHOCTh MPOU3BOJIBHOTO
3a/laHusl U3MEHEHUs YIIIOBOM KOOPAWHATHI HETOJIOHOMHON CUCTEMbI. AHANIN3 HANPSKEHUH,
o0ecreunBaroIuX peaan3alHio MporpaMMHOro IBxkeHus. [Ipumep npuxkenus no S-o0pa3Hoit
TPACKTOPHH.

13.lunamuxka ckeifrbopaa. Cuntaem, 4To yroJ MOMEepeyHoOro KpeHa JOCKH CKeibop/ia paBeH
HYJIIO, @ YTOJI CXOKJIEHUS] OJJUHAKOBBIX KOJIECHBIX Map 3TO U3BecTHas (PyHKIUS BpeMeHu. B
KauyeCTBE MCEBIOCKOPOCTEH BHIOPAHBI CKOPOCTH IIEHTPA MacC U OTHOCUTEINIbHAS yII0Bas
CKOPOCTh Y€JI0BEKa Ha CKeUTOop/e, MoeupyeMoro nuanHapoM. Cuntaem, YTO MOMEHT,
NeHCTBYIOIUI Ha CKEHTOOP CO CTOPOHBI YeNIOBEKa, 3aJlaH, a HHbIE BHEIIHUE CUJIbI
OTCYTCTBYIOT.

14.JIluHaMyKa «IPULIETTHOM TEIEeKKI», CHA0KEHHON ABYMS KOJECHBIMU OCAMU. B kauecTBe
000011IEHHBIX KOOPAWHAT BBIOMPAIOTCS] KOOPAMHATHI TOUKH Ha 3aJ{HEH OCH, KypCOBOH yrod,
yroJ OBOpOTa IepeaHen oceBoi nmapsbl. IIpockanb3biBaHuEe KOJIEC OTCYTCTBYET, YTO
COOTBETCTBYET HAJIOKEHUIO JIBYX HETOJJOHOMHBIX CBsA3€H. B KauecTBe mceBIOCKOPOCTEM
BBIOMPAIOTCS] CKOPOCTH TOYKU Ha 3aJIHEH OCH, KypCcOBasi yIiIoBasi CKOPOCTh, OTHOCHTEbHAS
YIJIOBasi CKOPOCTh IMMOBOPOTA MEPETHEN KOJIECHOM Maphl.

15.3aga4a cuHTE3a CUCTEMBI YIIPABJICHUS TUIIA OOPATHOM CBSI3U MPU PA3IMYHBIX
MH(OPMALMOHHBIX JaTYMKaX. AHAM3UPYETCs YyCTONYUBOCTh MO JISAMYHOBY MPSIMOIMHEIHOTO
JBHKEHHUS. Y CTONYMBOCTD ABUKCHUS allllapaTa Ha [I0BOPOTE. YIIpaBIEHUE, UCIIOJIB3YIOIIEE
HaOmonaTens Jlroenbeprepa.

16.Matpuynas ¢popma ypaBHEHUI HETOJIOHOMHOW MeXaHUKH. Y paBHeHUs! BopoHia.
VYpaBHenus Yaripirusa.

17.Kauenue qucka 1o HEMOBM)KHOM aOCOIFOTHO IEPOXOBATON TOPU30HTAIIBHON TIIOCKOCTH.
VYpaBuenust YarisiruHa 711 U3BECTHOM 3a7ja4M O KaUeHUH 0€3 CKOJIbKEHUS JTUCKA 110
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TOPU30HTAILHON TOBEPXHOCTH. AJITOPUTM COCTABJICHUS POTrpaMMBbI cucTeMbl “Mathematica”,
UCTIOJB3YIOIasi MATPUYHYIO (JOPMY YPABHEHUI HETOJIOHOMHOM MEXaHUKHU.

18.O1HOKOIECHBIH POOOT ¢ THPOCKOMYECKON CHCTEMON CTa0MITH3AINH «THPOKOJIECOY.
Onucanue KOHCTPYKIMU. DyHKIMOHAIbHAS HAIIPABICHHOCTD €€ 3JIEMEHTOB.

19.YpaBHEHUs ABHKEHHS YETHIPEXKOIECHON MEKAaHYM -TUIAT(OPMBI.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.CocraBbTe ypaBHEeHUs! AnIenst it MOOMIIBHOTO KOJIECHOTO poOoTa, N300paskEHHOTO Ha
cxeme, B iceBgockopoctsx V, (). Konéca pobora neBecomsl. LlenTp macc Haxoautcs B Touke C,
Macca ¥ MOMEHT UHepIuH 11at¢opmsel paBHbl m, I; CA = h,AC; = AC, = L.

Konécalu2
(i=1, 2):

Z1
M’f/ T ¢,
.‘_ -
X1

X K
OTBETHI:

. 1 1,
CocTaBUTh YHEPTHUIO YCKOPEHHUH S = ;mWCZ +3 1.Q2%, rne W, - yckopeHHe LEHTpa Macc;

HaliTh 0000ménubIe cunbl [y, [1g U3 ypaBHeHHs OajlaHca MOLTHOCTEH; 3alUCaTh YPaBHEHUS
as

Ammens 2 = Iy, — = Ilg.
av oQ

Bepwusrii otBer: m V' +m h Omega' = (M1+M2)/R, Ic Omega' + mh V' =1(M2-M1)/R
2.Kakue ypaBHEHHUs Hellb3sl UCIOJIb30BATh JJISl ONUCAHUS AUHAMUK KOJECHBIX CHCTEM NPU
OTCYTCTBHH NPOCKAJIb3bIBAHUSA?

OtBeTsI:
a. Jlarpanxa c HeonpenenEHHBIMA MHOXKUTEISIMU
6. Annens
B. Mapkun
r. Jlarpanxa Broporo poaa

Bepwsiii otBeT: T
3.MobunpHbIE KOJECHBIE POOOTHI MOJCIUPYIOTCS KaK HETOJIOHOMHBIE MEXaHUYECKUE CUCTEMBI
B Clly4ae:

OtBeTsI:
a. OTCcyTCTBHSI CUJT TPEHUS
6. OTCyTCTBHUS IPOCKAJIb3bIBAaHUS KOJIEC
B. OTCYTCTBUS yIIIOBBIX JBHKEHUN KOpIyca
r. [IpenebpexumMo Maoit Macchl KoJéc

BepHpiii otBeT: 0

-

4.®opmyna % = [1 siBsIeTCS 3aMKUChIO:
om

OTBeThI:
a. YpaBHenuti Jlarpanxa ¢ Heonpeaea€HHBIMA MHOKHUTEISIMU
0. YpaBHeHuit Mamxu
B. YpaBHeHuil Yarbeiruaa
r. YpaBHeHu#l Anmnens

BepHs1ii oTBET: T
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dor or _ 77 2
5.®opmyns Fraa Q + B" A, Bq = 0 sBnsitoTCA 3aMUCHIO:
- 0q
dq

OTBeTHI:
a. YpaBHenuii Jlarpanxa c HeonpeaenéHHBIMA MHOXKHUTEISIMU
0. YpaBuenuit Mamxu
B. YpaBHeHuil Yameiruia
r. YpaBHeHu# Anmenst
Bepnpsiii oTBeT: a

r,d dT dT - - -
6.Dopmynel H (E_' — a—_>) = [1,q = Hm ABASAIOTCS 3aIIUCHIO:
- 0q
dq

OTtBeTsI:
a. YpaBHeHuli Jlarpanxa ¢ HeonpeaenEHHbIMA MHOKHUTESIMU
0. YpaBHenuit Mamku
B. YpaBHeHuil Yareirua
r. YpaBHeHUI Annens
Bepusrii otBeT: 6

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OTBETBHI Ha BOIIPOCHI TOJIHBIE, MPABUIIbHBIC.
Pemenwue 3ama4un monHOE, MpaBUIIHHOE.

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

Oyenka: 3
Onucanue xapaxmepucmuxu binoneHus snanus: OTBEThl Ha BOIPOCH! HETIOJIHBIE, COAEPKAT
omnOKu. Penienune 3agaun HEMOIHOE UM COAECPKUT OIIHUOKH.

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

Onenka ompenensiercss B cOOTBETCTBUM ¢ [lonokeHnem o OaIbHO-PEHTHHIOBOM CHUCTEME AJIS
crynento HIY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIMOHHON COCTaBISIOLIMX.
OrneHKa BBIHOCUTCS B IPUJIOKEHUE K AUTLIIOMY.
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