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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJIEHA B COOTBETCTBHH C TPEBOBAHUAMU ®EJEPAJIBHOI'O
TI'OCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJIAPTA BBICIHIET'O OBPA3OBAHUSA (®I'OC BO)

15.03.06 MexaTpoHHKa U POOOTOTeXHUKA

rog, Habopa rpymmbr: 2024

IIporpammy cocTaBuiI:

Kadenpa 18 CUCTEMBI [TPUBOJOB, MEXATPOHUKA 1 POEOTOTEXHUKA
JKykoB FOpwuii AnekcaHZpoBUY, CTaplUWii NperojaBaresib

[Iporpamma paccMoTpeHa
Ha 3acefiaHnu Kadeapbi-pa3paboTurika
paboueii nporpammel U8 CUCTEMBI ITPIBOJOB, MEXATPOHUKA Y1 POBOTOTEXHUKA

3aBepytoimuii Kagenpoit CraxxkoB C.M., A.T.H., ipod.

ITporpamMma paccMoTpeHa
Ha 3aceflaHVH BbINyCKaroliel Kadeapbl

N8 CUCTEMBI ITPBOJ OB, MEXATPOHNKA 1 POBOTOTEXHHNKA

3aBepytoiuii Kagenpoit CraxxkoB C.M., A.T.H., ipod.




PABOYAMA ITPOI'PAMMA JVCLHIAITVINHBI
MEXAHUWKA POBOTOB

Paspesipl padoueii porpaMmel

1. IEJIN OCBOEHNMA JUCHUITJIMHBI

2. MECTO JUCHUIUINHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPKAHUWE JVUCLHUIT/IVMHBI

4. ®OPMBI KOHTPOJIA OCBOEHNA AMCHUITJIMHBI

5. YUEBHO-METOIUYECKOE 1 MTH®OPMAIIMOHHOE OBECITEYEHUVE OVCIUITIINHBI
6. MATEPMAJIBHO-TEXHMYECKOE OBECIIEYEHUWE JVCLIUTT/IMHBI

ITpuioxeHus K padoueii mporpaMme AUCHUILIUHBI
o Ilpunoxenvie 1. AHHOTaLWMs paboueli MporpaMmbl

¢ IIpunoxenwue 2. TexHonoruy u Gopmel 0OydeHHs
o [Ipunoxenue 3. @OHBI OLIEHOUHBIX CPEJCTB



1. EJIN OCBOEHUSA AVCIINITVINHbI

Lesibro 0CBOEHUS JUCLIATUTHHEI SIB/ISIETCsT )OPMHUPOBaHUE CIeAYIOINX KOMITEeTeHLIHH:

OTIK-1 — cniocobGeH MpUMeHsTh eCTeCTBeHHOHAYYHbIe ¥ OOLIeMH)XeHepHbIe 3HaHUs, MeTOJbl MaTeMaTUYeCKOro aHaar3a u
MOZle/IMpOBaHus B NpoeCcCUOHANBHOM [1esTeIbHOCTU

@®OpMHUPOBAHUIO KOMIIETEHIIHH CITYKUT [JOCTIPKEHHe CIIeIyIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUA:

Ha YPOBHe Ipe/ICTaB/IeHu: 00/1acTh ¥ TPaHMULIbl IPUMEHUMOCTH OCHOBHBIX abCTPaKLM TeOpeTHUeCKO MeXaHUKH B
pPOOOTOTEXHUKE Y MEXaTPOHUIKE;

Ha YpPOBHE BOCIPOU3Be/leHUs: KUHeMaTHKa, KHHeTOCTaTHKa U JUHaMUKa MaHUIY/IsITOPa;

Ha YpOBHE [TOHUMaHUs: MeTO/bl [ieTaIbHOI0 aHa/lr3a KWUHeMaTUKU U IMHaMUKU MaHUITy/ISTOpa;;

YMeHuUst:

TeopeTHUeCKHe - YMeHHe OIpe/esisiTh KHHeMaTH4YeCKre CXeMbl PoDOTOB, OTIpeZensiTh MpsiMble M 0OpaTHbIE 3a/jauu
KVHEMaTHUKU Ha OCHOBE MaTpul] Npeobpa30BaHus B OJHOPOJHBIX KOODJUHATAX, YMEHHe COeNUHAThH (hopMaiu3m Jlarpamka ¢
MaTpPUUHOW KMHEMAaTUKOU Mpy aHa/in3e JUHAMUKWA MaHUITY/ATOpa;

MpakTHYeCcKue - YMEHUs OIpefiensaTh KWHEMaTUueCKde COOTHOLIeHHSI Ha OCHOBe IIpeZcTaBieHusl [leHaBuUTa-
Xaprenbepra, MaTpul] npeoOpa3oBaHUsi B OFHOPOJHBIX KOOpP/WHATaX, peliaTh MpsSMYH W OOpaTHYHO 3ajlauli KUHEeMaTHUKH
MaHUITY/ISITOPa, TMJIaHUPOBaTh TPAEKTOPHIO CXBaTa, yMeHHe (JOPMHUPOBATh MaTpHLly SIKOOM MaHUIMY/ATOpa, YMEHHe CO3/1aBaTh
MaTpully MHepLUM 3BeHa MaHMITy/IATopa, (OpPMMpOBaTh YypaBHEHHUs [BIDKEHHS MaHUIy/ASTopa B ()OpMe MaTpUUHOIO
ypaBHeHwUs JlarpaHxa;;

HABbIKU:

HaBblK [PUMEHEHUs] [1aKeTOB MaTeMaTH4yeCKOro MOJe/IUpOBaHus /ISl aHaau3a KUHeMaTWKU W JAUHaMUKU
MaHUMYJISITOPa;.



2. MECTO JCIINIIVIMHBI B CTPYKTYPE OOII BO

IMuciumiaa MEXAHUKA POBOTOB siBnisieTcst AUCHAIUTHHOM 00s13aTe/IbHOM yacTH 0/10Ka 1 mporpammal
MIOAITOTOBKM 110 Harpae/ieHuio 15.03.06 MexampoHuka u po6omomexHuKd.

Copep>kaHre [UCLMIVIMHBL SIBASETCS JiornueckuM npogo/pkeHneM gucuuiuiiH: BBICIHIAST MATEMATUMKA,
TEOPETUYECKAS MEXAHUKA, JJIEKTPOTEXHUKA n JJIEKTPOHUKA, TEOPUA
ABTOMATHNYECKOI'O YITPAB/IEHUS.

CojepkaHre JUCLIATIIUHBI SIBJSIETCSI OCHOBOM [1/isi OCBOEHUS MCLIUIIIVH! BBIHOJ'IH]%HI/IE, IMOJTI'OTOBKA K
IMPOLUEAYPE 3ALINTHI U 3AINIUTA BBIIIYCKHOUN KBAJIM®UKAIIMOHHOU PABOTBHI, OCHOBBI
ABTOMATM3NUPOBAHHOI'O ITPOEKTPOBAHUSA POBOTOTEXHUYECKHNX CUCTEM.

IpenBapuTe/bHBIE KOMIIETEHIIUH, CPOPMHUPOBAHHbBIE Y 00YUarOIIerocs A0 Haya/ia U3yueHust AUCIIUILUIAHBL:

¢ OIIK-1 — criocobeH IPUMEHSTE eCTeCTBeEHHOHAYUHbIe U O0IenH)KeHepHbIe 3HAaHUsI, MeTO/[bI MaTeMaTHueCKOTO
aHasv3a ¥ MOZe/TMPOBaHus B IPoeCCHOHAMBHOM [IeSITeTbHOCTH

e OIIK-11 — CriocobeH pa3pabarbiBaTh ¥ IPUMEHSITH A/ITOPUTMBI ¥ COBPEMEHHBIE 1[1(POBbIE MPOrPAMMHBIE METO/IBI
PacyeToB U MPOEKTUPOBaHUA OTAE/TbHBIX yCTpOﬁCTB " OACHUCTEM MeXAaTPOHHBIX 1 pO60TOTEXHI/I‘IECKI/IX CUCTEeM C
WCIO/Ib30BaHUeM CTaHJapPTHBIX UCTIOIHUTETBHBIX U YIIPaB/ISIOLUX YCTPOMCTB, Cpe/ICTB aBTOMAaTHKH, U3MepPUTeTbHOU 1
BLIUHC/TUTE/THOM TEXHUKU B COOTBETCTBUU C TEXHUYECKUM 3aJJaHHeM, pa3pabaTbiBaTh [M(POBBIE arTOPUTMBI U
TIPOTPaMMEI YTIPaB/IeHHUsI POOOTOTEXHUUECKUX CUCTEM



3. CTPYKTYPA 1 COAEP)KAHUE JUCIUILI/IMHBI

OG11jast TPYA0EMKOCTh JUCLUMIUIMHBI cocTaB/seT 3 3.e., 108 u.

3.1. Copep:xkaHue (JUAAKTHKA) AUCLUILIHHBI
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Pa3pen 1. Kunemaruka Mmanumnyssropa. 1.1 Kunemariuueckue cxeMbl po6oToB, KiaccubuKarus,
ocobenHocty 1.2 KuHemaryka po6oTa: OCHOBHBIE TIOHSITHS, OTpe/ie/ieH s, 3a/layl KuHeMaTiku 1.3
BasoBasi ciicTeMa KOOPJMHAT U CUCTeMa, CKperleHHas ¢ 06beKToM MaHuUIy/upoBanust. [Ipeo6pasosanue
4 7 koopauHar 1.4 OpToroHasbHble MaTpHLbl. OpTOroHaIbHbIE TPeoOpa3oBaHus U ABIKeHHs 1.5 MaTpuiibt 48 24 8 16 24 45
37IeMeHTapHbIX TI0BOPOTOB. MarpHIia KOMIO3HI[UK 10BOpoToB 1.6 OHOpO/HbIe KOOPAMHATEI ¥ MAaTPULIBI
nipeo6pa3oBanus 1.7 Cuictembl koopauHar [leHaBuTa-Xaprenbepra 1.8 [IpsiMast 3aJa4a KHHEMaTHKA
MaHumynstopa 1.9 O6parHast 3ajjaya KHHeMaTHKH MAaHUITY/IATOPA.
Pa3pen 2. [InaHupoBaHHe TPaeKTOpHii MaHumy/IsATOpa. 2.1. [TocTaHOBKA 3a/ja4yy TNIaHUPOBaHHe
4 7 TpaekTopuu. 2.2. CrIaKUBaHHe TPAeKTOPHii B POCTPAHCTBE 00061eHHBIX KOOPAMHAT. 2.3. MeTo/bl 26 10 4 6 16 20
T/IaHUPOBAHHsl TPAEKTOPMHA B [1eKapTOBBIX KOOp/IMHATAX.
Paspen 3. Kunerocraruka u juHaMuKa ManumnyasTopa. 3.1. Kunerocrarika Manumnynstopa. 3.2.
4 7 OCHOBHBIe IMHAMUYeCKHe XapaKTepPHCTHKHU 3BeHa MaHMITy/IATopa Kak TBepzoro Tena. 3.3. Kunernueckas 2 17 5 12 17 35
U TOTeHIMa/IbHas SHePIUH MaHUMy/siTopa. 3.4. @yHKIus Jlarpamka MaHMITY/IATOpa U ypaBHeHHUs!
JIBIDKeHUsl MaHuITy siTopa. 3.5. YpaBHeHue auHaMuky HerotoHa-Oiinepa.
Bcero 3a 7 cemecTp 108 51 17 34 57 100
Bcero no jucuuninHe 108 51 17 34 57 100
3.2. AyUTOpPHBII NPAaKTUKYM
Oo0neMm,
No Homep n HaumeHoBaHHe
Tema MNPAKTUYECKOro 3aHATUA ayf.
n/n pasjesna JUCHUNIUHBI
YacoB
1 Pemmenuve HpHMOﬁ 3a/1auyil KWHEMATUKU 11eCTU3BeHHOT'0 MaHUITYIALIMOHHOI'O 4
p060Ta B Cpe/ie MaTeMaTHUueCKOro MoZie/;imnpoBaHUsA
2 Pemmenuve 06paTH01>i 3ada4 KWHEMATHKU 11eCTU3BEHHOT'O 4
MaHUITY/IAIHOHHOT'O po60Ta B Cpezie MaTeMaTh4ieCKOro Moe/IMpoOBaHUuA
3 Paspgen 1. Kunemaruka Co3paanue Marpur nopopoTa. Co3jaHue MaTpuL peobpa3oBaHus B 2
MaHUITYJIATOPA. OAHOPOAHBIX KOOpAWHATAX
4 q)OpMI/IPOBaHI/Ie CHUCTeM KOOPAWHAT 1€ CTU3BEHHOI'0 MaHUITY/IALIMOHHOT'O by
pobora
5 IpumeHeHue ripezacTap/ienus [JeHaBura-Xaprenoepra a/ist opMUPOBaHHUS 4
CHUCTeM KOOPAWHAT 1€ CTU3BEHHOI'0 MaHUITY/IALIMOHHOTO p060Ta
6 H]’[aHI/IpOBaHI/IE TpaEKTOpI/Iﬁ IeCTU3BEHHOT'O0 MaHUITY/TALIMOHHOI'O p060Ta B 2
MIPOCTPAHCTBE 000OIIEHHBIX KOOPAUHAT
7 Pa3,qen 2. H]'IEIHI/IPOBEIHI/IE H]’[aHI/IPOBElHI/Ie TpEIEKTOpI/Iﬁ 1eCTU3BEHHOT'O MaHUITY/IALIMOHHOI'O p060Ta B 2
TpaeKTOpI/Iﬁ MAHUITYJIATOPA. IIPOCTPAHCTBE abCOTFOTHBIX A€KapTOBBIX KOOPAWUHAT
8 Perienue 3a/idu¥ IJIAaHUPOBAHUA TPHEKTOPI/Iﬁ B Cpefie MaTeMaThu4ieCKoro by
MO e/IMPOBaHusA
9 Pemmenuve 3a/1a4 KUHeTOCTAaTHUKHU IIeCTU3BeHHOI'0 p060Ta B Cpeae 2
MaTeMaThu4ieCKOro Mo e/IMpoBaHuA
10 Pa3pa60TKa MoJe/n AMHAMUKHN CpeACTBAMU MHCTPDYMEHTAJ/IBHOI'O T1aKeTa 2
SymMechanics MATLAB
Permmenne 3a4d4 KWHeMaTHUKH U JWHAMHKU 111eCTU3BEeHHOI'O p060Ta
11 . 2
Paszen 3. KunetocTaTvka ¥ |Cpe[cTBaMU MHCTPYMeHTaIbHOro nakera SymMechanics MATLAB
12 JVHaMMKa MaHUIy/IATOpa.  (Pa3paboTka MOZie/iM AMHAMUKH MaHUITY/IIIIMOHHOTO pob0Ta Ha OCHOBE 9
YPaBHeHUA HarpaH)Ka B Cpesie MaTeMaTrhieCkKoro MoAe/iMpoBaHuA
13 Pa3pa60TKa Mofe/n AMHAMUKHW MaHUITY/TALMOHHOTO p060Ta Ha OCHOBe 2
YPaBHEHUA HBIOTOHa—SﬁHepa B Cpe/ie MaTeMaTHn4ieCKOro MoZe/iMpoBaHUsA
14 Pemmenne HpHMOﬁ u 06paTH01>i 3a/ld4 JUHAMHWKU B Cpefie MaTeMaTUUY€CKOro 2
MO e/IMPOBaHUsA
Bcero 3a 7 cemecTp 34
3.3. CamocTosTennbHasA padora crygenta (CPC)
Homep u
Ne HaMeHOBaHHe Oo0nemMm,
CO}.'[EP)KHHI/IE yqeﬁﬂoro 3a/iaHUA
n/n pa3feia JacoB
AUCIUII/ITMHBI
1 Pa3,qe11 1. I/I3yqu1/1e npeayCMOTPEHHBIX HpOI‘paMMOﬁ AUOaKTUYeCKHUX eWHUI] I10 peKOMEH,ILYEMOﬁ 24
6 22007




Kunemaruka nurteparype. [logroToBka K JIeKLUSIM Y TIPAaKTUYeCKUM 3aHATUSAM. BeironHeHne 1-ro
MaHUIY/SITOpA. JIOMAILIHEeTo 3aJaHusl.
Paspen 2. o .
W3yueHue npefyCMOTPeHHBIX IPOrPaMMON ANJaKTUUECKUX eIMHUL] [0 peKOMeHAyeMOil
[TnanvpoBanue
2 TDACKTOD snteparype. [1ogroToBka K JIEKLUSAM U TIPAaKTUYeCKUM 3aHATUSM. BoIniosnHeHne 2-ro 16
P p JIOMalLIHero 3aJaHusi
MaHUITy/IITOpA.
Pazpen 3. . .
W3yueHue npeflyCMOTPeHHBIX IPOrPaMMO AUJaKTUUECKUX e/IMHUL] [0 peKOMeH/yeMOoil
Kunetocrarvka n
3 [U———— suteparype. [1oAroTOBKa K JIEKLIMSM U TIPaKTUYeCKUM 3aHATUsIM. BoimomHeHue 3-ro U 17
MAHHITYIATOpA. 4-oro foMmariHero 3afianus. IloaroroBka K AnddepeHIIPOBaHHOMY 3aueTy
Bcero 3a 7 cemectp 57
4. @OPMbI KOHTPOJISA OCBOEHUSA INCHUIT/IMHBI
CEMECTP HEJE/IN CEMECTPA
112/3(14| 5 | 6 7 (8 9 (1011 12 |13|14 |15 |16 17
7 A3 | 0P| BP3 a3 | ap BP3[ a3 43| ap Bomnp./Tud.3au, qud. 3ad.

YcnoBHbIe 0003HAUCHUS:

P — nuarHoctuueckas pabora;

I3 — nomaiiHee 3a/aHue;

Borp.Iud.3au — Borpock! K guddepeHIpoBaHHOMY 3a4eTy;
BP3/] — Boripockl o paszgeny;

gud. 3au. — AuddepeHIPOBaHHEIM 3aUeT.

TeKyIuii KOHTPO/Ib YCIIEBAeMOCTH CTY/IEHTOB MIPOBOUTCS B TUCKPETHBIE BDEMEHHbIE MHTEPBAJIbI B CJIEYIOLIAX
dbopmax:
JUarHoCTUUecKasi paboTa;

AoMalllHee 3aJlaHue;

BOIPOCHI K Au(depeHLIIPOBaHHOMY 3aueTy;

BOTIPOCHI 10 Pasziety.

ITpome)xyTouHasi aTTecTanysA IPOBOJUTCS B (popMax:
JuddepeHIPOBAHHbIH 3aueT.
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5. YAEBHO-METO/IMYECKOE Y1 THO®OPMAIIIOHHOE OBECIIEYEHIE
JTUACITATLIAHBI

5.1. OcHOBHas MTeparypa no AUCLUIINHE:

1. A.T. Jleckos, K. B. bBaxxunoga, E. B. CenvBepctoBa. KuHemaryrka v AHaMUKa UCIIOJIHUTE/IbHBIX MeXaHHW3MOB
MaHMITY/ISIMOHHBIX po6oToB . M.: 31-B0 MI'TY um. H. D. Baymana, 2017, 351. pec.

. A. TI. JlykuHOB. . [IpoeKTHpOBaHNe MeXaTPOHHBIX U poOOTOTeXHIUeCKUX ycTpoucTe. CII0.: Jlans, 2022, 3. pec.

. A. TI. JTykuHOB. . ITpoeKTHpOBaHWe MeXaTPOHHBIX U po60TOTeXHHUeCKUX yCTpoucTB. CII6.: JlaHb, 2018, 10 3K3.

. E. Y. FOpesuu. . OcHoBel pobotoTexuuku. CI16.: BXB-Iletepbypr, 2007, 41 3Ks3.

. JI. A. BopuceHxo. . Teopust MexaHU3MOB, MalllH U MaHUIYIATOpoB. MuHck: HoBoe 3Hanue, 2011, 5 3k3.

. C. JI. 3enkeBuy, A. C. FOmjeHko. . OCHOBBI yTIpaB/ieH!si MaHUITY/SIIMOHHBIMU pobotamu. M.: M3a-8o MI'TY um. H. 3.
baymana, 2004, 351. pec.

. C. JI. 3enkeBuu, A. C. FOujerko. . OCHOBBI yIpaB/ieHHs] MAHUITY/ISILIMOHHbIME poboTtamu. M.: M3a-8o MI'TY um. H. 3.
Baymana, 2004, 43 3k3.

8. 0. B. [Toxypaes. . MexaTpoH1Ka: 0CHOBBI, MeTO/Ibl, TpUMeHeHre. MockBa: MammHoctpoenue, 2007, 5/1. pec.
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5.2. JononHuTenbHas 1uTeparypa o AUCLUTINHE:
He TpeOyeTcsl.
5.3. Ilepuoguueckue u3faHuis:

1. VlHdopmariioHHO-13MepHUTebHbIe U YTIPAB/ISIOIIe CHCTEMBI;
2. TIpo6sieMbl MallIMHOCTPOEHUSI U aBTOMAaTH3aLIUH.

5.4. TlepeueHb pecypcoB WH(OPMAI[IOHHO-TeJIEKOMMYHHUKALIIOHHON ceTH "VIHTepHeT", HeOOXOAUMBIX JIJIsi OCBOEHUS
JVCLIUIUINHBL, 37eKTPOHHBIE OHO/IMOTeUHbIe CHCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;;

2. https://repository.library.voenmeh.ru/jspui/ — 6ubnuoreka BI'TY "BOEHMEX"; — ®dyHzameHTansHas 6ubnuoTeka
BI'TY «BOEHMEX» um. [1.®. YcTUHOBa;

3. https://urait.ru/ — O6pasorarebHas rardopma «HOpaiiT». [Ijst By30B U CCY30B.;.

CoBpeMeHHbIe MPodeccroHaibHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HanpoHansHast s/ekTpoHHast 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHast 6ubsinoTeka « KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITomHoTeKcTOBast 3/1eKTpoHHAs 6ubnuoTeka Poccuiickoro oHza GyHzaMeHTanbHbIX
HCCIe0BaHUM.

VnopMaljioHHble CTIPaBOYHbIE CHCTEMBI:
1. TexskcriepT — VIHpopMal{OHHBIH TOpTasl TeXHUUEeCKOro peryniupoBanus: Hopmel, paBuia, craHAapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl 'OCToB cobcTBeHHOM
reHepaiuu BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrantIInoc- nHhOpMalMOHHBIA TTOPTAaJI TPAaBOBOM WHPOPMAI[UH.
5.5. ITporpammHoe obecrieueHye:
1. Matlab 2015a SP1.

5.6. lHpopMaliMoHHbIe TeXHOIOTUU:

B3auMozieiicTBHe ¢ obyuaromumucs mocpeactsom DVIOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTrHOBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIIUITI/INHBI

6.1. JleKuuOHHBIE 3aHATHSA:

CrielfiajIn3nupoOBaAHHbIE TPE6OBEIHI/IH 3 (¢] O60py,E[OBElHI/II-O OTCYTCTBYIOT; ayAUTOPUA C TTOCaJ0UHBIMA MeCTaMH I10
KOJ/JIMYEeCTBY CTYJEHTOB; NJOCKA.

6.2. IIpakTHUuecKue 3aHATUA:

1. ITpoekrop;
2. AymuTopHs C YMC/IOM TIOCa/IOYHBIX MECT He MeHbIIIe KOJIMUeCTBa 00yJaromuxcsy;
3. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo TperioJaBare/isi, OCHaIeHHOe KOMITbIOTEPOM C AOCTYNOM B VIHTEpHeT;
2. paboure MeCTa CTY[EeHTOB, OCHAII|EHHbIE KOMITBIOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe /71t paboThI B
3JIEKTPOHHOM 00pa3oBaTe/ibHOH cpejie.



IIpunoxenue 1
K paboueli mporpaMme JUCIUI/THHbI
MEXAHHKA POBOTOB

AnHoTanus pa6ouel nporpaMMsI

Muciunmmaa MEXAHUKA POBOTOB siBrisieTcss JUCLUIUIMHON 00si3aTe/IbHOM uacTu 0/ioka 1 miporpammebl
TIOZITOTOBKM TO HampassieHuto 15.03.06 MexampoHuka u pobomomexHukd. [IMcuunivHa peanusyercss Ha ¢akynerere U
VHadopmaoHHbIX W ympaBnstomux cucrem BI'TY "BOEHMEX" um. [1.®. YcruHoBa kadezpoit M8 CHUCTEMBI
MMPBOJOB, MEXATPOHUKA 1 POBOTOTEXHUKA.

[ucnynivHa HatjesleHa Ha OpMUPOBaHUe KOMNemeHyuli:
OTIK-1 criocobeH TpPUMEHsATb eCTeCTBEHHOHAYUHble W OOI[eMH)KeHepHbIe 3HAHUs, METO/bl MAaTEMAaTUUYECKOTO aHaiu3a U
MO/Ie/TMPOBAHMUs B MPOGeCCUOHANTBHOM /1esITe/TbHOCTH.

Co,qepmaHI/Ie AUCHUITVIMHBI OXBaThbIBa€T KPYI' BOIIPOCOB, CBA3dHHBIX C M3yUeHHEeM KWHEMATUKU U JWHAMWUKWU MAHUITY/IATOPA,
3a/ia4 MJiaHUPpOBAHUSA TpaEKTOpI/Iﬁ MaHUITY/IATOPa U MOJe/IMPpOBaHEM JNUHAMUKA p060Ta.

IIporpamMMoii AVCIUTUIAHEI TTPeAYCMOTPEHBI CIeAYIOIHe BUABI KOHTPOJIA:

TeKylui KOHTPO/Ib YCIIeBaeMOCTH CTY[,eHTOB [IPOBOAUTCS B JUCKPEeTHbIe BpeMeHHble MHTepBa/Ibl B C/IelyIOINX
tdopmax:
e JWarHoCcTHYeckas pabora;
e /lOMalllHee 3aJjaHHE;
* BOIPOCHI K Ju(depeHIIPOBAHHOMY 3a4eTy;
e BOIPOCHI 110 pasfey.

IIpomMexyTouHasi aTTecTalys NPOBOJUTCS B popMax:
I depeHITMPOBaHHBIN 3aYerT.

OO1mast TPyJOEMKOCTh OCBOEHHSI JUCLIMIUIUHBI cocTaBsisieT 3 3.e., 108 u. IIporpamMMoli JUCLUIUIMHBI TIPEAYCMOTPEHBI
JieKIoHHbIe 3aHaThs (17 4.), mpakTudeckue 3aHsTus (34 4.), caMmocTosiTesibHas paboTa cryaeHTa (57 u).
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IIpunoxenue 2
K paboueli mporpaMme JUCIUI/IHHbI
MEXAHHKA POBOTOB

TEXHOJ/JIOTN 1 ®OPMBI OBYUEHUA

PeKoMeH/Jali¥ 110 OCBOEHHI0 AMCHMILVIMHEI ISl CTyAeHTa

TpynoeMKOCTb OCBOEHUS AUCLUTIUHBI cocTap/sieT 108 u., 3 HUX 51 4. ayIJUTOPHBIX 3aHATUM, U 57 4., OTBE/IEHHBIX
Ha CaMOCTOAATe/IbHYIO PaboTy CTyeHTa.

PeKkoMeH/ja1iY TI0 pacmpe/ie/ieHHIo yueOHOro BpeMeHH 10 BU/JaM CaMOCTOSATETbHOUM PaboThI U pa3/esiaM AUCIUTUTAHEI
TIpUBe/IeHBI B TabmuIle.

KoHTpO/Ib 0CBOEHUS JUCLIUI/IMHBI TIPOHU3BOAUTCS B COOTBETCTBUM C [10/I0)KEHHEM O TEKYI[EM, PYyOEXKHOM KOHTpOJIe
yCIIEBaEMOCTH U TTPOMEXKYTOUHOM aTTeCTaL| 00yUaroIuXCsl.

@DopMBI KOHTPOJISI ¥ KDUTEPHH OLIeHWBaHWsI TIPUBeZIeHBI B ITPUIOKeHHH 3 K Paboueit mporpamme.

TpypoeMKoOCTb,

HaunmenoBaHue padoTnl PekomeHpyemasi IuTeparypa wac

Paspaen 1. Kunemarnka MaHHUIy/IITOpPA.

1O. B. ITogypaes. . MexaTpOHUKA: OCHOBBI,
MeTO/Ibl, IpYMeHeHre: MockBa:
MammHocTtpoenue, 2007 (1)

A. II. JIykuHoB. . IIpoekTrpoBaHue
MeXaTPOHHBIX ¥ POOOTOTEXHUUECKUX
ycrpoiicts: CII0.: Jlans, 2022 (5,6)

E. U. FOpeBuu. . OCHOBBI pOOOTOTEXHUKH:

W3yueHue npeflyCMOTPeHHbIX TPOrPaMMOM JUjaKTUUe CKHUX CII6.: BXB-ITetep6ypr, 2007 (5)
e[IMHUL] 110 peKoMeHyeMow iuTepatype. [1ofroToBka K C. JI. 3enkeBuy, A. C. FOmenko. . OcHOBbI
JIEKLIUAM U TTDAKTUUECKUM 3aHATUAM. BrinoniHenue 1-ro yripaB/ieHUS MaHUITY/IALITUOHHBIMA pOGOT&MI/I:
JIOMalLIHero 3a/laHusl. M.: U3p-Bo MI'TY um. H. 3. baymana, 2004
(1,2,3,4)
A. II. JIykuHOB. . IIpoekTupoBanue
MeXaTPOHHBIX ¥ POOOTOTEXHUUECKUX
ycrpovicts: CII6.: Jlanb, 2018 (5,6)
JI. A. BopuceHko. . Teopust MexaHU3MOB,
MallliH ¥ MaHUMynsaTopoB: MuHck: HoBoe
3HaHue, 2011 (2)
Wroro no pasgeny 1 24
Pa3gen 2. IInaHHpoBaHNe TPAeKTOPHII MaHHUITYJ/ISATOPA.
C. JI. 3enkeBuy, A. C. FOmenko. . OcHOBBI
yTIpaB/IeHUs] MAaHUNY/ISILMOHHBIMUA POOOTaMHU:
M.: U3p-Bo MI'TY nm. H. 3. Baymana, 2004
“
A.T. Jleckos, K. B. baxxuHosa, E. B. 16
CenuBepcroBa. KuHemaTyika 1 UHaMHKa
WCIIO/THUTE/IbHBIX MeXaHU3MOB
MaHUMYJISIWOHHBIX po60oTOB : M.: V31-BO
MI'TY um. H. D. baymana, 2017 (1,2,3,4)
Wroro no pasgeny 2 16
Paspen 3. Kunerocraruka ¥ JUHaMHUKA MaHHUITY/IATOpPA.
C. JI. 3enkeBuy, A. C. FOmenko. . OcHOBBI
yTIpaB/IeHHUs] MAaHUIY/ISIIMOHHBIMUA POOOTaMHU:
W3yyeHue ripe/lyCMOTPEHHBIX MTpOrpaMMoit guaaktuueckux | M.: M3a-so MI'TY um. H. 3. Baymana, 2004

24

VI3yuyeHue Tipe/lyCMOTPEHHBIX ITPOrPaMMOM AUZAKTHUE CKIX
e/IMHUL] TT0 peKOMeHyeMoii uTeparype. [ToaroroBka K
JIEKLIMSIM 1 TIPAKTUUeCKUM 3aHATUSIM. BrinonHeHue 2-ro
JIOMAlIIHeTo 3a/laHus

e/IMHUL] 110 peKoMeHZlyeMoi yiutepatype. [ToArotoBka K (5,6)

JIeKLIUSM Y TIPAKTUUeCKUM 3aHATUSAM. BeinosHeHue 3-ro U A.T. Jleckos, K. B. baxxunoga, E. B. 17
4-oro pomaiiiHero 3afianus. [ToaroroBka K CenmuBepcToBa. KuHemaruka v iMvHaMUKa
nuddepeHIPOBaHHOMY 3aUeTy HCIOTHUTeTbHBIX MeXaHH3MOB

MaHUIY/ISIMOHHBIX PO60TOB : M.: 131-BO
MI'TY um. H. D. baymana, 2017 (8,9)

Wroro no pasgeny 3 17
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IIpunoxenue 3
K paboueli nporpaMme JUCIUI/IHHbI
MEXAHHKA POBOTOB

®OH/J] OOEHOYHBIX CPEJCTB

(DOH,E[ OLI€HOYHBIX CPeACTB, IMO3BOJIAOLWE OLIEHUTL Pe3y/bTaTbl o6yqu1/1;[ 110 ,Z[aHHOﬁ AWCLUITIMHE, BK/IFOUAlOT B cebst:

e JWarHocTUYeckKast pabora

e BONPOCHI 10 paszeny;

e [OMalllHee 3aflaHue;

¢ BOIPOCHI K Ju(depeHIINPOBAHHOMY 3a4eTy;
o nuddepeHIMPOBaHHbIN 3ayer.

Kpurepuu ornjeHMBanus

Juartocruueckas paGora
JuarHoctryeckas pabota rnpoBogurcs B dopme Tecta B SVIOC Moodle:

e [Ipu [IPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTaLus;
¢ TIpM NpaBWILHOM OTBeTe Ha 60% BOMpocoB U Gosiee - aTrTecTarysl.

Bomnpocs! o pa3geny
Ilepeuens BompocoB Mo pasgenam npusenéd B YMK quciurivHbl

JloMaiiiHee 3a/jaHue
[Ipepsaratorcs 4 AOMaIIHUX 3a/jaHKs IO TeMaTUKaM:
1. PernieHrie mpsiMoii 3a/1aud KWHEMAaTHUKHU IT1e CTH3BEHHOTO poboTa
2. Pemienvie obpaTHO# 3a/1auy KMHEMATHKY 111eCTU3BEHHOT0 po00Ta 1 MJIaHUPOBaHVe TPAaeKTOPUU
3. Perienvie 3a/jau KUHEMATUKU U TUHAMUKM I11e CTU3BEHHOro poboTa cpeicTBaMu rmakera SimMechanics
4. PeltieHue 3a/iau JUHaMUKK pPoOOTa Ha OCHOBe MaTPUUHOTO ypaBHeHwUs Jlarpamka

[JoMarHue 3a/jaHus1 BBITIO/THSIOTCS 110 MHAWBU/YaIbHBIM BapUaHTaM, NIPe/ICTaB/ISIIOTCS OTBETHI B (JOPMeE OTUETOB O XOfe
pemteHus 3azia4. OTUETHI JOJDKHBI COiEPKaTh TUTYJIBHBIH JIMCT, COZiepyKaHue, X0f, paboTsl, 3axkmoueHre. OdopmieHre
TabuLy, WimocTparui, GopMyI ZO/DKHO COOTBETCTBOBATh TpeboBanusm I'OCT 7.32-2017.

VnpuBrayanbHble 3a/laHus 110 BApMAHTaM U IIPUMephl 0TUeToB NpuBefieHsbl B Y MK IUCLUIIMHEL

ITporieaypa nprieMa /JOMallIHUX 33/laHUH BK/IIOUaeT IPOBepKY pa3paboTaHHBIX porpaMM (Mogereii) B cpefie
MaTeMaTHJeCKOro MOZIe/TMPOBAHMS, JeMOHCTpalyio (yHKLIMOHUPOBaHHS MIPOrPAMMHBIX MOZY/Iel. YCTHBIX OTBETOB Ha
BOIIPOCHI NIPerojaBareis.

[MosHOe Ge301MbOUHOe pellieHre JOMALIHEro 3a/laHusl OLIeHUBAeTCsl Ha UTOTOBYIO OLieHKY 5 ("omiruno"). [Tpu
HeCOOTBETCTBUM TPeOOBAHUSM K 0()OPMJIEHHIO OTUETa UTOrOBasl OIleHKa CHiKaeTcst Ha 1.0 6ana. [Tpy HemosiHbIX Wu
HeBepHBIX OTBEeTaxX Ha BOIPOCHI UTOTOBast OLieHKa CHKaeTcst Ha 1.0-2.0 6aia

Bomnpocs! kK juddepeHIIPOBAHHOMY 3aUeTy
[lepeuens Bompocos 1o pasgenam npusefiéd B YMK qucLUIuiviHb

JAuddepeHyupoBaHHbI 3aueT

OrjeHKa gu¢epeHMPOBAHHOTO 3a4éTa MOXKeT OBbITh IOCTaB/IeHa C YUETOM BCEX OL|eHOK CeMeCTpa— «OT/UUHO», eCIH
cpenHui 6an He MeHee 4,5, «XOpOLLO», eC/IU CpejHUI 6asiT He MeHee 3,5 U «Y/J0B/IETBOPUTE/IBHO» B OCTA/IBHBIX CTyUasix.
ITpu cpjave 3auéTa OrleHKa («XOPOLLIO» W/N «Y[OB/IETBOPUTENIBLHO») MOXKET OBbITh MOBBIIIEHA Ha 0asi1 PH NMPaBUIBHBIX
OTBETax Ha BCe BOIPOCHI MPerojaBaress
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ITaciopT oHzAA OLIEHOYHBIX CPE/ICTB

AypuTOopHBIE <
3aHATHA B = X ﬁ
i €& KO
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& 8 HaumeHoBaHHe pa3fie/ioB U b E = B a & [oNe]
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= 4 23]
= =
o o
4 7 Pa3pen 1. Kunemarnka 48 24 8 16 24 45 Bornpocs! no pasgeny,
MaHMIY/ISITOpa. [JomaiiHee 3ajiaHye
4 - Paspen 2. r{naHHPOBaHI/Ie 26 10 4 6 16 20 JomaliiHee 3aaHue,
TPaeKTOPUH MaHUIY/IATOPA. Bonpocsl o pasgeny
Bomnpocs! k
4 - Pa3pen 3. Kunerocraruka u 34 17 5 12 17 35 JuddepeHIIPOBAHHOMY
JAVHAMHUKa MaHHIYJISITOPA. 3a4ery,
[oMalliHee 3a/jaHue
Bcero 3a 7 cemecTp 108 51 17 34 57 100
Bcero no auciuminHe 108 51 17 34 57 100
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Kputepuu orjeHMBaHus

OIIK-1
Bonpocbl omkpbimozo muna:
Ne 1 OtmethTe 6a30BbIe 33/]auH, PelllaeMble B paMKax "MexaHUKU poboToB"...

¢ Kwunemartrka poboToB

o Kunertocrarika poboToB

e JluHamuKa po6oToB

e YmpaBneHue poboTamu

» KoHctpyupoBaHue poboToB

¢ Pa3paboTka prBOJIOB POOOTOB

Ne 2 le/l penieHnn HpHMOﬁ 3aJd4i KUHEeMaTUuK1 po60Ta HWCXOAHBIMU JdHHBIMHU ABJIAOTCA ...

¢ 3HaueHHUs1 000OIIEHHBIX CKOPOCTeH

e TeomeTpHueckyie TapaMeTphl 3BeHLEB

e OpueHTanys 1oc/ejHero 3BeHa - cxpara (MHCTpyMeHTa)
¢ Kunemaruueckast cxema pobora

¢ 3HaueHUs1 0000IIIEHHBIX KOOPIUHAT 3BEHHEB

¢ [lonoxkeHue Moc/iefHero 3BeHa - cxBaTa (MHCTPYMeHTa)

Ne 3 Tlpu pelieHuy NpsSIMO# 3a/ja4y KUHEMATHKK po00Ta BBIYUCIISIOTCS ...

¢ 3HaueHHs1 000OIEHHBIX KOOP/IMHAT 3BEHBEB

o 3HaueHust 00006IIEHHBIX CKOPOCTEH

e MaccouHepLMOHHbIe TITapaMeTpbl 3BeHbeB

¢ OpueHTalUs MOC/IeJHEr0 3BeHa - CXBaTa (MIHCTPYMeHTa)
o Tlono)keHWe TIOC/IEHETO 3BEHA - CXBaTa (MHCTPYMeHTa)

Ne 4 Tlpu pelieHry 0OpaTHOM 3a/ja4y KWHEMAaTHKK poO0Ta UCXOAHBIMY JJAHHBIMU SIBJISTFOTCS ...

¢ Kunemaruueckast cxemMa pobora

e CKOpOCTb MOC/IEJHErO 3BeHa - CXBaTa (MIHCTPYMEHTa)

¢ [lonoxxeHue TIOC/IeZiHErO 3BeHa - cxBaTa (MHCTPYMEHTa)
e OpueHTalMs NOC/IeJHEr0 3BeHa - CXBaTa (MIHCTPYMEHTA)
¢ 3HaueHHUs1 0600IIEHHBIX KOOP/IMHAT 3BeHbEB

e MaccouHepLIMOHHbIe [TapaMeTphl 3BeHbeB

Ne 5 Tlpu pelieHuy 06paTHOM 3a/jauy KWHEMAaTHKK pob0Ta BEIYNCIISIOTCS ...

¢ 3HaueHus1 0000IIeHHBIX KOOPIUHAT 3BEHHEB

e [lonoxkeHue noc/iefHero 3BeHa - cxBara (MHCTPYMeHTa)
e OpueHTanus Moc/ieHero 3BeHa - cxBaTa (MHCTPyMeHTa)
¢ TeomeTpuueckue TTapamMeTphl 3BeHbEB

Ne 6 TIpu pemeHry 0O6paTHOM 3a/1au¥l AMHAMUKH pO0O0Ta UCXOAHBIMH JAHHBIMHU SIBJISTFOTCS ...

e 3HaueHUs CUTHAJIOB YIIPaBJIeHUs] CUCTEMOM TTPUBO/OB poboTa
¢ 3HaueHus1 0000IIEHHBIX YCKOPEHUH 3BeHbEeB

¢ 3HaueHUs1 000OIEHHBIX CHIT

¢ 3HaueHus AedopMalvii CUIOBOro Kapkaca pobora

o 3HaueHus1 0600I1IEHHBIX KOOP/IUHAT 3BEHHEB

¢ 3HaueHus1 0600IIEHHBIX CKOPOCTEl 3BeHbEB

Ne 7 TIpu peleHVY MPSMOH 3a/jauvl AUHAMUKHK Po00Ta MCXOAHBIMY JAHHBIMU SIBJISTFOTCS ...

¢ 3HaueHus1 0600IIEHHBIX CKOPOCTEl 3BeHbEB
¢ 3HaueHHUs1 0000IIEHHBIX CHJT

e 3HaueHust 060BIIEHHBIX KOOPAUHAT 3BEHbEB
o IlapameTpbl 3BeHbEB MAHUITY/ISITOPA

* 3HaueHus 0606IEHHBIX YCKOPEHNIT 3BeHBEB
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Ne 8 TlIpu pereHry 06paTHOM 3aJauk AMHAMUKH po0OTa OIPeesIOTCS ...

¢ 3HaueHus1 0000IIEHHBIX YCKOPEHUH 3BeHbeB
¢ 3HaueHHs1 000OIEHHBIX CHIT

o 3HaueHUs CUJI, IEMCTBYIOIIMX HA CXBAT

¢ 3HaueHUs1 0000OIEHHBIX KOOP/IMHAT 3B€HBEB
¢ 3HaueHusi 0600ILIEHHBIX CKOPOCTEl 3BeHbEB

Ne 9 Tlpu pemieHuy NpsSIMOM 3a/ja4y JUHAMUKH POOOTA BHIUMCIISIOTCS ...

e 3HaueHUs 0000IIEHHBIX CHJT

¢ 3HaueHUs1 0000IIEHHBIX YCKOPEHUH 3BeHbEB

« IlapameTpbl 3BeHBEB MaHUITY/IATOPA

 3HaueHHs1 000OLIEHHBIX CKOPOCTel 3BEeHLEB
 3HaueHHs CWJ, JeHCTBYIOLIMX Ha CXBaT MaHUITY/IATOPA
o 3HaueHust 0000II[€HHBIX KOOPIUHAT 3BEHBEB

Ne 10 Kakoe mpou3Be/ieHre MaTpHI] TIPOCTHIX abCOMFOTHBIX MOBOPOTOB COOTBETCTBYET TPETheH (TMPOCKOMUUECKOH) cxeme
yriioB Didnepa (¢,0,0)

Bonpocbl 3akpbimozo muna:
Ne 1 K KakoMy KJ/1acCy OTHOCHTCS IIIapHUP, TTOKa3aHHBIA Ha PHUCYHKE ...

Knacc=
Ne 2 K KaKoMy K/1acCy OTHOCHTCS LLIaPHUP, [IOKa3aHHbII Ha PUCYHKE ...

8

Knacc=
Ne 3 K KakoMmy KJIacCy OTHOCHUTCSI IIIapHUP, [TOKa3aHHbIM Ha PUCYHKE ...
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Kuacc=...
Ne 4 K KakoMy K/1acCy OTHOCHTCS IIIapHUP, TTOKa3aHHbIM Ha PUCYHKE ...

Kuacc=...
Ne 5 K KakKoMy K/1acCy OTHOCHTCS LIIapPHUP, MOKa3aHHbIM Ha PUCYHKE ...

Knacc=...

Ne 6 3asjaHa KIHEMaTH4eCKasi CXeMa TPeX3BeHHOTO poboTa (ToCTymare/ibHOe-BpalllaTelbHOe-TOCTyTaTe/IbHOe COUIeHeHNs).
JIJTMHBI BCeX 3/IEMEHTOB 3BeHbEB (B TOM uKcC/Ie Tuieur [-00pa3Hbix) paBHBl 1 M (B HAaua/IbHOM ITOJIOKEHUH 1 1 3 3BEHO
BBI/IBUHYTHI Ha JI/IVHY 3BeHa).

BexTtop 06061menHbIX KoopguHar q=col([q1,92,93]) =col([-0.5, n/3, —0.5]) (col - 0603HaueHre BekTOpa-cTonbLa) . Yemy
paBHa B 6a30B0¥i cucTeMe KOOpAMHATa CcxXBaTa Y= ...

Ne 7 3ajjaHa KMIHeMaTH4ecKasi CxeMa TPeX3BeHHOTO poboTa (TocTymare/ibHOe-BpalllaTelbHOe-TI0CTyTaTe/IbHOe COYIeHeHNs).
JIJTMHBI BCeX 37IEMEHTOB 3BeHbER (B TOM UKC/Ie Tuieur [-00pa3Hbix) paBHBl 1 M (B Haua/IbHOM ITOJIOXKEHUH 1 1 3 3BEHO
BBIIBUHYTHI Ha JI/IVHY 3BeHa).

BexkTtop 060061menHbIX KoopauHat q=col([q1,92,q3]) =col([-0.5, /6, —0.5]) (col - 0603HaueHue BekTopa-crosbua). Och Z
6a30B0ii cHCcTeMBI KOOPJMHAT HarlpaB/ieHa BBepX. YeMy paBHa B 6a30BOii cricTeMe KOOpAMHATA CXBaTa X= ...
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Ne 8 3ajaHa KMHeMaTHYeCKasi CXeMa TPeX3BeHHOro poboTa (MocTymnaTensHoe-ToCTYIaTe/IbHO-[I0CTYaTe/IbHOe COYIeHEeH s ).
JITUHBI BCEX 37IEMEHTOB 3BEHBLEB (B TOM UMC/e Tieur [-00pa3HbIX) paBHbI 1 M (B HAUa/IbHOM TTOJIOXKEHUH 3BEHbBSI
BBIJBUHYTHI Ha JJIHY 3BeHa).

Bexkrop 060611ienHbIx KoopauHar q=col([q1,92,q3]) =col([-0.4, —0.2, —0.8]) (col - o603HaueHre BeKTOpa-CTO/I01[a).
YeMy paBHO pPacCTOsIHME OT Hauasia 6a30BOM CHUCTeMBbI KOOPJMHAT JI0 cxBata L= ... c TOUHOCTBIO 70 1 3HaKa rose
3ansTon

X

Ne 9 3ajjaHa KMHEMaTHUeCKasi CXeMa TPEX3BEeHHOTro poboTa (MoCTymnare/ibHOe-MoCTyTaTeIbHO-TIOCTYaTe/TbHOe COUIeHEeHUs]).
[ITUHBI BCeX 371eMEeHTOB 3BeHbeB (B TOM UHC/Ie Tuieur ['-00pa3HbIX) paBHBI 1 M (B HAYaIbHOM ITOJIOXKEHHH 3BEHbBSI
BBIJBUHYTHI Ha JIHY 3BeHa).

BekTop 06006111eHHbIX KoopauHat q=col([q1,92,q3]) =col([-0.1, 0.9, —0.2]) (col - obo3HaueHne BekTOpa-cTosibLIa). UeMy
PaBHO PacCTOsSTHKE OT Hauajia 6a30BOM CUCTEMbI KOOPJUHAT A0 cxBaTa L= ... € TOUHOCTBIO ZI0 1 3HAKa IMojie 3arsTon
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X

Ne 10 3afiaHbI COCTABSIOLIE MaTPUUHOTO YpaBHeHUs Jlarparka poborta

1 2
—05 2

M =

2

v

—2
—2

BHemHMX BO3MYIAmOLIMX crnl HeT. HaliTi yckopeHue Bo 2 3BeHe.

-

G, = .
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