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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney Llon B.3. o
IIpenonaBarenb Maermvbarop Rd9d3a9dd-Ts0yVE-b05eb4bd B.O. Loit
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»
PyKOBOI[HTeHB w a (EPQ,LLEHMS-I [s] Brﬂ,uem:ue U3n man
00pa3oBaTebHOM ragered FlosmnK EB.
HpOrpaMMbI Maermagurarop RA1b94958-PozniakYV-2647307¢ E.B. Ilo3usxk
(IOJDKHOCTD, YUeHas CTEHeHb, YICHOE (moamucs) (pacudpoBka
3BaHHE) TTO/ITUCH)
MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

o CeeaeHna o snagensue L3N M3K I/I B
3aBeﬂyI0HlHH Braneney MepKypbeB W.B. T
BBINYCKAIOIIEH Kadeapbl Waeragmarop __ |RA52C763C-MerkuryeviV-1e4a883 MepkypbeB
(IOJDKHOCTB, YUeHas CTEHeHb, YICHOe (moamucs) (pacuudpoBka

3BaHHE) TTO/ITUCH)



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-11 cnocoGHOCTBIO TPOCKTUPOBATH JCTAIN U Y3JIbI C MCIIOJIb30BaHUEM ITPOTPAMMHBIX
CUCTEM KOMITBIOTEPHOTO MPOCSKTUPOBAHUS Ha OCHOBE A(h(PEKTUBHOTO COUYETAHUS TIEPETOBBIX
TEXHOJIOTHIl U BBITIOJHEHHS] MHOTOBAPUAHTHBIX PacueTOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: [IpoBepka 3aganus
1. Bemomnuenue yactu 1 PI'P (PacuetHo-Tpadudeckas pabora)
2. Bemoanenue yactu 2 PI'P (PacueTHo-rpaduyeckas padora)
3. Bemonnenwne gactu 3 PI'P (Pacuerno-rpadudeckas pabota)

BbPC nucuuninHbl

4 cemecTp
Beca KOHTPOJIBHBIX MEPOTIPUSTHI, %o
Nunekc KM-1 | KM-2 | KM-3
Pa3znen nucuumnimnHb KM:
Cpok KM: 4 8 11

CrenuanbHbIe 3a/1a41 KHHEMATHKUA POOOTOB

Amnanutuyeckoe pCHICHUC 3a1a4 KWHEMATUKN MAHUITYJISIHNAOHHBIX

+
po60oTOB
HccnenoBanne MaHUMTYIATUBHOCTH KoHpurypamuii. CHHTyIsIpHBIE +
KOH(UTrypamuu
OCHOBBI TMHAMUKHA MOOWJIBHBIX KOJIECHBIX POOOTOB
OCHOBBI IMHAMUKY MOOHMIIBHBIX KOJECHBIX POOOTOB +
Bec KM: 30 30 40

$06m1as gacts/JIy1s1 MPOMEKYTOIHOM aTrTecTaund




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-11 [TK-11(Komnerenius) 3HaTh: Bremonaenue gyactu 1 PI'P (PacuetHo-rpaduueckas padbora)

METObI UCCIIETOBAHUS
JUHAMUKH HETrOJIOHOMHBIX
CHCTEM

YHCIIOBBIC XapaKTCPUCTHKHU
KOH(UTyparuii
MaHUTyJIsTOpa

OCHOBHBIE€ METObI
AQHATUTUICCKOTO PEIICHUS
o0OpaTHBIX 3a/1a4
KHHEMATUKH pOOOTOB
YMeTs:

MOJIy4aTh ypaBHEHUS
JTUHAMHUKH pOOOTOB,
WCIIOJIb3YSl MAaTEMAaTHYECKUE
MMaKeThI

MIPOBOINTH UCCIICIOBAHUE
YHCIIOBBIX XapaKTEPUCTUK
KOH(Urypanuii
MaHUMyIsITOpa

pemaTh oOpaTHBIC 3aa9H
KMHEMaTHKH POOOTOB,
WCIIOJIB3YSl MaTeMaTHYECKUE
IMaKeThI

Breimonnenue yactu 2 PI'P (Pacuerno-rpadudeckas padbora)
Breimonaenue gactu 3 PI'P (PacuerHo-rpaduueckas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Beinoauenue yactu 1 PI'P

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 30

IIpouenypa npoBeaeHnsi KOHTPOJIbHOTO MepoONPUATHs: BrinoaHseTCs: MpoBEpKa BBHIITOJIHEHHOTO
CTYJCHTOB 3aJlaHUs

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
HpOBeCTI/I AHAIIUTUYCCKOC PCIICHUE 3aJa4 KHHEMATUKH MaHUITYJIATOPa B MAaTEMATHYCCKOM
INaKeTe

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE METO/IbI 1.IlocTanoBKa npsAMOii 3a1a4ll KHUHEMAaTUKU
AQHAIIUTUYECKOTO peleHus 2.IloctaHoBKa 00paTHOM 3a/1aun KHHEMATUKU
oOpaTHBIX  33Ja4y  KHHEMaTUKU 3.13noxute METO bl aHATUTUYECKOTO PEIICHUS
po6OTOB o0paTHOM 3a7jauil KUHEMaTHKU

YMerb: pemiate oOpaTHBIC 3a1a4d 1.Pemmth nipsiMyto 3a71a4y O TOJIOKEHUSX MOOUIBHOTO
KUHEMaTUKU POOOTOB, HCIOJIb3YS Manunyiasatopa KUKA youBot B MaTemaTnueckom
MaTeMaTUYEeCKHEe aKeThl MaKkeTe

2.Pemmth 00paTHYIO 3a1a4y O MOJIOKEHUSIX MOOMIIBHOTO
manunyastopa KUKA youBot B MaTemaTnueckom
MaKeTe

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 95




Onucanue XapakmepucmuKu 6blNOJIHEeHUsl 3HARUA!

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakxmepucmuru 6bINOJIHEHUS 3SHAHUSL:

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuky 6bINOJHEHUSL SHAHUA

KM-2. Beinoauenue yactu 2 PI'P

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 30

IIpouenypa npoBeaeHnsi KOHTPOJIbHOTO MepoNpUATHs: BhinoaHseTcs: MpoBEpKa BBHITOJIHEHHOTO
CTYJICHTOB 3aJlaHUs

Kpatkoe cogepxxanue 3agaHus:
[TpoBecTu aHanmm3 MaHUMYISATUBHOCTH KOoH(puUrypamuu podota. [IpoBectu ananus

CUHTYJIIPHBIX KOH(QUTYpalui

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: YUCIIOBBIE XapaKTEPUCTUKHU 1.Uro Takoe cuHTyIsipHas KoHpuUrypamus podora?
KOH(pUrypauuid MaHUIYJIATOpa 2.Y10 Takoe CUHTYJISIPHOE HalpaBieHUE?
3.Yro Takoe MaHUNYJAATUBHOCTH? UTO OHa
XapakTepusyer?
YMeTb: IPOBOIUTH MCCIIEIOBAHUE 1.ITonyuuts MaTpuny Skoou manunynsaropa KUKA
YHCIIOBBIX XapaKTEPUCTHUK youBot

KOH(UTypaluii MaHUIyaaTOpa

2.0npenenuTh CUHTYIISPHBIE KOH(UTYpaIIH
MaHumynsTopa. MccnenoBaTh 1BUKEHUS, HEBO3MOXKHBIE
B TAaKUX KOHPHUTypaImsIx

3.ITomyynTh MaHUITYJIATUBHOCTH KOH(MUTYpaluu podoTta
youBot kak QpyHKIHI0 0000IEHHBIX KOOPAWHAT.
BbIsBUTH KOHUTYypaly ¢ MaKCUMaJIbHOM
MaHUMYJISTUBHOCTHIO

Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 5
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapakxmepucmuxu bINOJIHEHUS SHAHUSL:

Ouyenka: 4




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuku 8bINOIHEHUS] SHAHUSA:

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxky 6bINOJHEHUsL SHAHUA

KM-3. Beinoauenue yactu 3 PI'P

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 40

IIpouenypa npoBeaeHnsi KOHTPOJIbHOTO MepoNPpUATHs: BhinoaHseTCs MpOBEpKa BBHITOJIHEHHOTO
CTYJCHTOB 3aJlaHUs

KpaTKOC CoA€cpKaHMuE 3alaHUA:
HOY‘II/ITB YpaBHCHU TUHAMUKH IACCU MOOMIJILHOI'O p060Ta

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: METOABI  HCCIEIOBaHUS 1.Kakue ¢pusnyeckue ycioBus ONpeaessioT

JMHAMUKA HETOJIOHOMHBIX CUCTEM HETr0JOHOMHBIE CBSI3M, HAJlaraeMble Ha JIBUYKEHUE
MOOMJIBHOTO poboTa?

2.3anumure ypaBHeHus Jlarpanxka ¢ HeonpeaenaEHHbBIMU
MHOXKUTEJSIMH JIJIs1 MOOMIIBHOTO poOoTa

3.3anumuTe ypaBHeHHUS ATNTeNs 111 MOOMJIBHOTO

pobora
YMeTh:  moilydaTh  ypaBHEHUS 1.ITonyunTh ypaBHEHUS TUHAMHUKH pOOOTA, HCIIOIB3Ys
JMHAMUKA pOOOTOB, HCHOJB3Ys ypaBHeHus Jlarpanka ¢ HeonpeaeIEHHBIMU
MaTeMAaTHYECKUE TTAaKEThI MHOXKHTEJISIMU

X

Mo X

Kouneco i:

2.Ilony4yuth ypaBHEHHs] TUHAMUKU POOOTa, UCTIONB3YS
ypaBHeHUs Anrens

Kouneco i

3.ITpoBecTn MoEIMpPOBAaHUE TPACKTOPHOTO JBIKEHUS




‘ p060Ta B MarTCMaTU4YCCKOM ITaKE€TC

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakxmepucmuky 6bINOJHEHUsL SHAHUL:

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuky 6bINOJHEHUSL SHAHUA

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu bINOJIHEHUS. SHAHUSL:



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@DopmMa NPOMeKYTOUHOI aTTecTannu: 3a4eT ¢ OICHKOM

IIpumep Onsiera

1. IlonsiTHe O CUHTYISPHBIX KOHGHUTypanusx. CHHTYISIpHbIC HAPaBICHUS
2. YpaBHenus Jlarpanxa ¢ HeonpeaeaEHHBIMU MHOXHUTEIISIMU

IIpouenypa npoBenenunst
3auéT npoBOUTCS B MUCbMEHHON (hopMe 1o Oumiietam

l. Ilepeuens Komnemenyuil/unOUKamMopo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenunsa/Uuankarop: 11K-11(Komnerenuus)

Bonpocel, 3a1anns
1.IToctanoBKa 3a7ja4 KHHEMATUKH MaHUTTYJIATOPOB
2.AHanUTHYECKOE pelIeHHE MPSAMOM 3a/1a4ll KHHEMAaTUK MaHHUITYJsiTopa youBot
3.AHAIMTUYECKOE PEIICHNE 3a1a4d KHHEMATUK MaHUMYJIsiTopa youBot
4. MaHunynaTuBHOCTh.CBSA3b MAHUITYJIATUBHOCTH U CUHTYJISIPHOCTH KOH(UTypaIiun
5.3aga4a mocTpOeHUs TPAEKTOPUHU BBIXOJHOTO 3B€HA MAHHUITYJISITOPA C MAaKCUMHU3AIUEH
MaHUNYJISTUBHOCTH
6.YpaBuenus Jlarpamxa ¢ HeonpeaeaEHHBIMA MHOKHUTEIISIMU
7.YpaBHeHus Annenst
8. MoOuiIbHBIE KOJECHBIE POOOTHI KAK HETOJIOHOMHBIE CHCTEMBI
9.BbIBON ypaBHEHUI JUHAMUKH MeKaHyM-Tu1at(opmsl youBot

MaTepnanbl AJIA MIPOBEPKHU OCTATOYHBIX 3HAHHUM
1.Pemenue HpHMOﬁ 3alau KUHECMATUKHU IBYX3BCHHOT'O p060Ta 3amaéres (I)OpMy.]'IaMI/IZ

OTBeThI:
1. xA = L1*cos(ql) + L2*cos(g2), yA = L1*sin(ql) + L2*sin(g2)
2. XA = L1*cos(ql) + L2*cos(ql+g2), yA = L1*sin(ql) + L2*sin(ql+g2)
3. XA = L1*cos(ql) + L2*sin(g1+g2), yA = L1*sin(ql) + L2*cos(ql1+q2)
BepHslii otBeT: 2
2.MaHUNyISTUBHOCTD JBYX3BEHHOT'O MaHUMYJIATOpA 3a1aéTcs (hOpMYITOH:



OTtBeThI:
1. M = L1*L2*|cos(g2)|
2. M = L1*L2*|sin(q1+q2)|
3. M = L1*L2*|sin(q2)|
Bepnpsiii oter: 3
3.CunrynspHasi KOHQUrypanus AByX3BE€HHOTO MaHMITYJISITOPA UMEET MECTO IIPHU:

OTBeThI:
1.q2=0,92 =Pi
2.02=Pi/2,02=0
3.01=02=Pi

Bepnsiit otBeT: 1

4.Monynb onpenenuTens MaTpuibl SIkoOM MaHUIYJISITOpa 3TO:
OTBeThI:

1. CunrynspHocTb

2. MaHUDyASTUBHOCTD

3. JluHamMuuecKkass MaHUITYJISTUBHOCTD
Bepnsiit otBeT: 2

5.B cuHTysIpHOM KOHGUTypalMy MaHUITYISATUBHOCTb:
OtBerTsr:

1. PaBHa Hym10

2. MakcuMmanpHa

3. He onpenenena
Bepnsiit otBet: 1

6.HeronoHomHbIe CBSA3H, HaJlaraeMble Ha JBM)KEHUE KOJIECHOTO POOOTa, ONPEAEISIOTCA:
OtBerTsI:

1. ycnoBuem nBmxenus ten 0e3 aedopmariuii

2. yCIIOBHMSIMHU HEITPOCKAIb3bIBAHUS KOJIEC

3. ycI0BHEM TPaHCBEPCATBHOCTU
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BepHslit otBeT: 2
7.Kakue ypaBHEHUs U3 NEPEUUCICHHBIX HEIb3s UCIIOIb30BATH JUJISl ONMCAHUS JUHAMUKH
HETr0JIOHOMHOMW CUCTEMBI?
OTtBeTsI:
1. JIarpanska c HeonpeAeIEHHBIMU MHOXKUTEISMU
2. Annens
3. Jlarpan»a BTOpOro pojaa
Bepnpiii oter: 3
8.ITpu BbIBOZIE ypaBHEHUH Jlarpanika ¢ HEONPEAEIEHHBIMU MHOKHUTEIAMU
OTtBeTsI:
1. ycoBUsl HETOJIOHOMHBIX CBSA3€H HEJB34 MOACTABIATh B KHHETUUECKYIO SHEPTHUIO
2. yCIOBHS HETOJIOHOMHBIX CBSI3€M MOYKHO MOJICTABIISATh B KHHETUYECKYIO SHEPTHUIO

1. yCclI0BHSI HETOJIOHOMHBIX CBSI3€M HYKHO MOJICTaBISATh B KHHETUYECKYIO SHEPTUIO
Bepnsiit otBeT: 1

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu 8vlnoaneHus 3uanus: OTBETHl JaHbl BEPHO, OTBETHI IIOJIHBIE

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku evinoneHus 3uanus: OTBETHI JaHBI B IEJIOM BEPHO, OTBETHI
HETIOJTHBIC

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 50
Onucanue xapakmepucmuku 6vinonenuss 3nanus: OTBEThI AaHbI C OITMOKAMHU, OTBETHI HEITOJHBIC

II1. IIpaguna évicmaesnenus umo2o60i OUeHKU no Kypcy

Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHUU CEMECTPOBOM U 3a4ETHON COCTABIISIOLINX
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