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1. BBeneHne FATCM HANLE O TAKGRe NPUMenene » MeTANAOPeHEY Ny X
¢ CTANKAX, IDNMTATOPAX  KoCAITYeckx JCTATCN LHLIY
OBurito pyxa bobora upeperanaser cofoii A= anuapaton, Thanmcnoprepax r t. 1. Hozmee Xoddman
Tpouosropdingii PABOMIUYTLITL Mexat g, Tarosy - i Maxunnnon [4] TOMRTAICH CMOJePOBATH ¢ 110-
Wy sMannnyasrropon (no Cpanmemio ¢ kunesartniecin MONBIO TaRUN T opsr nenmenne HCTATeNHHOrO -
BAOMKHYTHIA I MENQUUBMAMUY  CBOCTHOH I Xoponias TAPATA, IPUMCHAST  FOTO BT BpOrpaNMLIE Moy,
obmacry, AoCTizReust, Goabasn patouas sona, ayn- gAp jv. Maxrananon it Tpwoonr nenosnnsonann Oy
A ManespennocTs. Nw, ORHaRo, npucyn u pe- YETAORKY  KaK  aBToMartmiee kui cbopounmiii erou,
KOTOpuIe Hefocrarky, Ronerpyrnn RORCOALIHOrO TH- () onncamr 5] MEXAIICCKYIO  0CHACTRY 910if
Ha, upumensesiie » PazoMKI YT X Mannnyasropax, YETAHOBKI 1 TICCaeioBadin dajlatny cnnresa Tpaekro-
HMEIOT MaTy jRecTroCTh 11, caeposarennio, ueynon- puit. B esocit xoure Xant [3] upepmoscuan HCTOJIB30-
JAETBOPUTCABHNE  IAHIAMHYCCKILE NAPAKTEPUCTRRIN by mwiarpopay Crioapra kax Mexamnsg py&n pobo-
ocobenno upi padore a Gonnnmx CROPOCTAX I B Yo~ gy Paspabariiras aTy npeio, Dnxrep i Mawoyoua
JOBISIN BLHLOJCHI 5T ()”(‘rpilluﬂ‘"’f 1o ]l(‘p(‘,”()('r.\' ()()JH,IHIL\' ”;] npejeTaBnan ()63()[) W DS n p(’ﬂ”ﬂp”'l'(‘,ﬂ|»“MX KOH-
Macce. ]{p()M(‘ TOUO, 3a 04yenn H(?()OJH)HIHM NCKJHOYCHT 0N CTPYKTUBHLIX npeiosRenitiy )“]”””y_yl;”'()p()u TAKOTO
'], pemenne obparnoii AUl yupanaenna vatnn- Tia. Hepanwo Xaur |7) LHPpoOBeJ cucreMaTiiueeKoe
HYJBITOPOM Cconpsineno co SHANTCALULINIL TRYAHOC- neeheposane pyri poGora ¢ napamiennno paGoraig-
TsAT, HUMIL IIpuBogasIT, e pPaceMorpen MuoskeeTso pos-
B(‘P””T“O, MO0 Golro G npubernyry, Kk no- MOIRHBIX  CAVUACE  npuAseHeln g 3almapadaeieHnL x
CTpocnnio M““””Y”’TTO’P”“ THO AIPHIHIIY 3aMKIyTL X KONCTPYKING, B ToM Wnesqe y raThopi Crioapra.
Kunesarnyeckny MCICH, Kak n1o clenrano, nanpisep, ()}[n;mn napsajy ¢ HpeuyyigecTsanmn TAKOH Khaace
B 1aatdopase Crioapra |2] APYIRX Konerpyruns RIHCMATINCCRT 3aMKIyTh X MAanImnyusropons uaseer i
3], D10 Grto 6 ocobenno pdhderrinno TOX €Y= e PIUL HCOCTATROB,  Kotopue 1eohx ojuno
HRAN, Rorjia mMeroTesr Goannme JUtHasMuueeKkne na- AHATL, LTS TOro uTofing ¢ 1y yueron paspadarsinarr
TPYBKH Upi mimsknx rpeGonanmisx beanunne pado- METOL RITHOMATHYCCKOIO  CliTesy. Hovromy u ne-
geii 3OHLI 1 1\]?1”(‘]3[)0””()('TH. I[\ MOJISHO, H(‘U]])”\H’p, (,ﬁ‘\()}“”,() ()J”“l\‘(‘r TOBHAKOMUTHLCH C MeNAHU3MAMD Ta-
nenoanzopary,  p GTHTEILTCRTY AT LI » osunnone- ok Kiracca mopaspaborats psiy PeKoMenmanuit no
pax ¢ Gom,nnm THCTOM crenenel HOABIGRTIOCTI, KO- HX Koucrpynposaumo i upnsMenennio. (1.‘10}(011?17‘0.711r
Topwie npumetsiores HPIEBUITOAHOTINT ¢TOML 1ee v o- HOL HCCTCN0BANNE BOZMOIKILOCTIT peasuzanur Mexa-
JRHX omepaitnii, wak MPCIBIOmIas sMexanmyecas HIBMOB TAKOro THa ¢ Toukn S3PEHH UX npuMeHceHns
OGPHGOTKH,C”“PK“ ILORpacka, a rawiee aan winornx Kai pobotorexnuveckiy MOJYICH He TOSLKO $1usi-

BOGHHLIX 1iedelf, CTCH BORKHLIM caMo 110 cebe, Ho 1r npe;ierasiser
JIO HHCTOHH[O]‘O Bp('M(‘H” ”])()”(,‘,’l(‘”() MO neeae- “]];1]{*1-”110(-](”13 ””'I'(\poc'
AoBanuit MauNuyassropon ¢ SAOMKHNTHIAL KITHeMAaTH- Heawio HACTOAIEr0 HCCACHOBATIST ApdseTCsH pPas-

YOCKIMH 1ieigmy. ”J'“T‘X)OIL‘W Crioapra (2], TPeT- patorra ANBAUTHYCCKUX MOTONOB 11 BBIMHCIHTCd b HIY
CTapagiomas  coboii ABC  1IacTRL, COCHUCHILIC NPOHCHY P, HPUTrOANLIX A5 AHANMBA OCHOBNBIX KITHEe-
APYL ¢ APYrom crepsiusg peryinpyesoit sganma, MATHUCCRIIN XapPaKTePICTIHLK ITaTGOPMOHAMX Aoxa-
ABAFCTCH narardopareninmy Mexamsymon * ¢ nieernio Hnaaon (rarnx, HAIpuMep, Kak padovasr 3ona n M-
cretensayi cnobomm G-Si'S (tneSn P ofosmavair ¢o- CIMAIRHLIT Anainason ABIsRenns). l‘()lmpn KOHKPCeT=-
OTBCTCTBOHHO ('(f)(‘p]l‘l(,‘('l(”ﬁ lll%l[)””p I HOCTVITATe - Hee, D71 ean MOLHO ('/(I)UPMYJ[”P()“?l'”) CACUYION M
Hylo mapy). Harargopaa Crioapra fnia nepsona- - oGpasom: 1) upopecrn fnesatnueckuil (g ponoi)
Haanno paspatorana xak CAMOACTINGL T3TaTOp, a CHITes JLis onpejeacnnsg BOBMOINUOCTIN CYIMEeeTRoRA-
Nl”,mm_“mmm na Kordepemuie ASME no KON e Tins ()JLHQii HWHT HeCKOA LI X naaThopyern Kon-
B, 114 connipn 1983 o, Jl"'l'CUIH', - ,\luuhmu; ("rpy:’cn‘nn, crocobnnx m.um.u{!n'rh (pym‘c)xum MOV
HoaAyueno pearuneis 10 s 1983 r, B podoTorexnnveckuy yerponersax; 2) HnocrTponTn,

B OTCNCCTBOHN O AWFepaTYpe  upusensieres Tepazgg AHUTHITTHeC K VIO MOJLCA L, TAKOIO Raacea MON G OB
((f;mm,”i‘”,”fl“”"“ 314:}\1y.~||,». Cur., Haupuaep, l{u.um/'r:’tfp A\.' IH:, 0OHPORCCTI At HOAOIRCHITT, Bic o s BOHPOCH
T Dot o i s 3 ‘-
C21—24.— Jpun. nepeg. AHTHYCCKT ('«[m[m,\f.'lnpmsu'n. drmirec ke orpantue-
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mis oToro mexamsaa (Taxie, HanpuMmep, Kag ppa-
AR OCTE CTepskitell 11 apoBX Hapuupon); A) e~
caeponars, pabouylo B0y 1 MAUCBDPCHHOCTL MeXa-
HH3Ma.

X 075t BPEILILYINHE HCCHGIOBATIHST TAKOLo Riacca
MEXAHAZMOB BATPArHBAAM Te JKe  Bonpocn (manpi-
mep, maienspennocts 12, 6, 7wt ypassemst mosit-
wonposay (2, 5, 61), At emiracs, aTo BCecTo-
pouiiee necaeoBane PrusnUecKny orparnrtenit i
paBoueit BOHLL ¢ HPITRICYCIHCM  AHAINTHHCCKIY Nt
BRUHCAUTOABHNY  MeTojlon  Kpailte  weodxommo  #
uposesiennas padorTa 3acaysiBacT BIINAHITL

2. KuHemaTnyeckui (UM poBoH) cuHTe3

Xopoio ussecTio, uro D0 NeXal,  wes
HOAB3YEMBI B KAUECTRE YITBCPCAILIOIO Mty it
TOPA, JIOIGKCH HAMCTL TG MCHCe HWICCTIL YITPABIHCMbIX
creineneii csoboael. Jlast Manpuynstopos ¢ anrpo-
nosopduoil KomduUypanpnei  Bo  MIOrnX - cayuags
HPOCTOrO MPHMEHCHIUE TNCT0 YIPABIICMDIX crenenei
CHOGOIL MOJKET OBITL MCHEE HICCTIF, CCJIL UPHHIMATE
RO BHHMANHC GAKTOPHL CTOHUMOCTIN It HIPOCTOTH KO-
erpykignr.  uardopaa Crioapra 2] mameer uecrn
CTepsRiell ¢ MSMCHAIOMCHCT JUNIHOI 11 1ecTs ¢re-
neneit csoBGomsl. TP paceaorpening vroro mrathop-
MCHHOLO MeXAHUSMA M KaRUX-T060 aHAJIorHuTnX
MexanisMon posHukaer psul somnpocon. Haupivep,
HodEMY HEeoD YOO HACTDL THECTH CBABYIOULX CTCPi -
Heil AL, HTO TO JRE CAMOe, KAKOBA CBAZD MCIKILY Hite-
JOM CTEP/RIICTE 1T UHCHOM  YIIPABISICMbIX creneuedi
cpobonst B Mexainsmax raxoro thpa? Mommo nu
BBCCTIT B MOXATHBM OO BIEC HHEA0 CTrepiiiuell, coxpa-
1B (LI DTOM HECTH YIPABIHCMIX CTemenei enobon?
I$aKoi CMBICT MAMETEL DOJCe WD MEHCC HICCT ylpan-
anempyx erenenelt esoboim? Taeuno vric sonpocnt i
GVAYT PACCMATPHBATHCH B HACTOAULCA pasjiee.

2.1. Waamgpopma muna n-SS. Hauynes ¢ pacemor-
pemist  HAATGOPL ¢ 1 CHePUUCCKINIT IaPIIPAMIL
(n-SS), upencranieinoil na gur. 1. Tar Kag cTepik-
i W IUIACTHHLE B WAaTHopMe  COCJUHCHLL MCHILY
coB0i CHePNUCCKIMIT HAPHUPAMI, & CTeHCHIT CBO-
Goinl CPEPUUCCKOLO  IHAPIHPY  HEYNPABICNLL,  TO
OHPENICI M CHATANA MTCHO 2 Taroe, QroOnE MeX I
He el i ool crenenn esohojnl {r. . urodu on
GLLIL HCHOMLBIECH ).

B ooGnies caymae ypasiene gneda creueneit eso-
Gofbl KK JUH ILIOCKOPO, TR L HPocTpanicren-

e ™

Dur, 1, [aargopyeminndi mexaniss fina 655,

LogeTpyposanie,

HOPFO MOXANHAMOB MOIKCT OLIThL 3aHICAHO B CJCJLYIO-
nem suge |84

i

Pe=h(l—j—1) ~I~—2fi‘“]m (H

rie I — peastoitoe yielto eteneneii ¢soGoLn y3ia
MONANHBMAS A — vIeso ereneneit csofob pocTpan-
era, B KOTOPOM padoraeT Mexanuss (st npocTpa-
crBONNoro ApipRems A — G, AN gsuisenust B 150C-
KOCTIL T no  nosepxnoctit A - B); I — dueao
erpeskieil; j — dneno mapnipon; [; — weno cre-
nemeit epobopnt i-ro mapHupa; fy — MHUMBIC TUHT
HACCHBHLIC eTeHeIT Cll()()()}[l)!.

Wspeetio, 470 CYIECTRYIOT 0co0ne reoverpuiec-
KIE COOTHOIMCHITS, KOTOPHE 1e00XOMIMO YUHTHBATD
HpH onpeese iy ereneieii cuofojht NPocTPaHCTReN-
ey Mexanusyon.  Ocofue cliyualt, Kak IpaBsuiao,
CRABATILY ¢ [TADAJIENLHBIAI, TePCCORAIOMIHMUCH 1Mt
HEPTICIHIYISIPHBIMIL OCSINI THADIITPOB. Coorseret-
pylouysic mapamerp [, 1 YKa3LBACT HAa OTU MHHMMC
erenemit csoBopnl.

O6Gpamasics k dur. 1, Mbrumeen A=06l=n+

12 (yuurwsaores no crTpessueit o 2 HJIACTUIIBL),
j=2nu f; = 3 (L KORQ0T0 cepryecKroro map-
impa ancno crencneit cpofoipl pasHo 3). Cnegyer
TAKAC OTMETHTH, YTOo Kakjas uapa chepundeckux

IMApHIPOR, CBAZAIHLIN € OJLHUM 11 TEM JKC CTCPIIKHCM,
MORET (‘IS()G()II,H() BpAmMaTLeA orTHoCHTEILHO ocl

CTEPHRHST, MODTOMY olla cama 1o cefie cospaer M-
MYIO cTenenh ¢so0OMIL, Te BIBIONYIO Ha TOABHII-
HOCTH, MOXaHU3Ma B TefoM. A DTo 3iauut, 4ro noj-
BISRTOCTD MEXATH3MA OTPEJICISIOT TOALKO MHTL M3
nieern erenceHell ¢odoIn ABYX MAPOBLIX HAPHIIPOB.
Honromy wopdGuuuent I, = n, 4To COOTBETCTRYCT
aneny SS map uan wneny crepiinei. Henoansyst
ypasuenue (1), noayuns

I =06 — n. (2)
Vpasnenue (2) oznagaer, uro npu n o G wncao cre-
merreil esotos naaThoPALl PABHO Y0, T. €. HIectt-
erepicuenas mwratGopma co chepIecKIMIL 1napHI-
PAMIL STRISTOTCSE SRCCTROI xonerpyxigteii. Hpi n <7
<6 mor uyees (6 — no HEYIPaBIACMbIX creucieit
cnobosnt, a npit n > 6 nnardopaa cratdecky neom-
pesesTena.

2 9 Mexzanuwsa muna n-SP'S waw n-SCS. YV mexa-
st tima 0-SS, SBISnerocs sKeCTRoM ROUCTPYR-
1HeR, MaHCBPEHHOCTL OTCYTCTRYCT. Jlasr Toro utobnt
HOAYHHTEH YIPABASCMOE JIBIZKCHUC DTOFO MOXAHIBMA,
B ORMGRLE CTCPIKEOTh BBOJSIT BPAILATENDITLIC M 110-
erynareapine napunppi. Ha . 2 1oKazano, uTO
RKAGLIMET BPalaTen HHLIT HIAPHUD MOReT YIpaBIsiTh-
C5L 0T ABMUATCAS TIH 0T MuHeiloro npiBoja, I Io-
ATOAY JUIITHY KaskJ{OTO CTOPSRIIT MO3IHO PeryaiposaTh

nesastcisio.  Bpamareapunil  mapiup  uMeer  JBe
cretenn esoDOAM, OJUIAKO, YUHUTHIBAsT T¢ K¢ pac-

CYHJICHIT, YTO 11 B HPEJLIYIeM Pasfeae, 0TMeTHM,
YTO 1 TORBILRHOCTL MEYAHM3MA OKAsLInaeT BIUAINC
FONBRO TOCTYHATENBIAS CTeleHh cBobojul, a Bpania-
TOALIASE CTCNCHD ABISTOTEsT M30MTOUHOHR. J10o 031a-
qaer, wro erepikent SCS B oM KOIKPETHOM City-
Gae  KUNEMATHUCCKI dKBHBajscuten crepxmo SIS
(areen € ofosnanaet  BPAATCALUYIO napy). Jlas
jargopant rima 2=-SPS maeen [ == 2n -4 2o o=
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== 3N, HodTOMY

P61 1-2) = 3n— 1] - N34 N1 =
=00 6 -1-6n - — 5=, (3)

Pemenne ypasienus (3) morasnsacr, wro mirardop-
Ma tuna 2-SPS weerga myeer meers crenenedi CBO-
Gonbl, n w3 Kotophix yupasasemit. Ecan n <~ G, 1o
HHCHO NCYIpaBIsEMIX  ¢TCUCHCH  ¢B0GOIM panno
6 — n. Eean n > 6, ro cyuieersyer n — 0O Jdminunx
VUPABJICHI, KOTOPHE, KAK B0 113 ypasuenns (2),
HYSRIBL JULST KOMICHCAIITH DOJ Y90 NeHCT n30hToy-
noeri. Jlmmes upn n == 6 useerest meers yipasise-
MBIX - cretencit cnoGopnr. ITum 1w obbacineres TOT
daxr, uro wrarhopma Tnua G-SPS SIBIICTCSL CJLILH-
CTBCHHBIM MCXAHIBMOM, KOTOPBHIT MOKHO 1O B30~
BarL B pobororexnuke.

Bosunkaer u Apyroit nurepecuniii soupoc. Mosker
air naarpopma tuna n-SPS co CTPYKTYpoit (6 — n)-
SS paGorars kax MAUNULYIATOP ¢ R CTEHCHAMM CBOGO-
avtnpu <7 G? Teoperiuecku ma Hror BOUPOC MOKIO
OTBCTHTE YTBEPJMTCNLHO, 10 HA NPAKTHKE HTO Hoe
raxk. H nprunirof (kotopas cramer nomsTioi HO3KC)
SHECH ABJAACTCS TO, YTO UPH 3aLAHALIX JTHHAX cTepIK-
Heil 3ajiaga ompejeacHms COOTBETCTBYIOHIEr0 10J0-
FREHUS (T. €. KOOP/MHAT B X0 TOTKI 11 opuenTa-
ILHIT) BEPXHCH IACTHHI CTRHOBIIACT G OUCHH TPYII-
noit. G jpyroit cropounr, ecci 3AJTATI0  HOMORCIHE
BCPXHEH IJIACTHHDL, TO MOJy4HTD COOTBETCTBYIONIHEC
ATHIEL - CTCDiRHEH  CPABHATENBHO HPOCTO, 10 upir
YCILOBUHA, NTO  JIODKHO  GbITh WWECTH POrYIHDYCMDb X
crpeskitedt. 3 9roro moscuo cnenars s BOJL, UTO JJIs
MAMHILYJIATOPOB  IIATPOPMCIHOIO  THNA  HEIEeHeCO-
ofpasuo mMeTL Wmeso cremeneit ¢BoGOALL MeHDIIC
HICCTIL, TOUJIa KAK B HIAPUHPHMX amTpoioMopdin
MAHIIYJAATOPAX 4acto posiakact ofpaThas cnrya-
sl

3. AHanu3 nonoxewmi ynpaensemoctb

W3 upegmnymero pasjena carefyer, 9to wiardhop-
Ma Tuna 6-SPS, umewmas weern YOPaBISCMLIX CTe-
neue cBoGosr, Mosker Haiitn UPAKTHICCKOC TPUMC-
licHne B poboroTeximuaccrux yerpoiiernax. Hearmo
HACTOAMICTO pas3jieia ABJSICTCA NPOBENCHIe MATCMA-
TIICCKOTO amaiusa peurennst upsamoii u obparnoit
KHHeMAaTHIeCKUX 3ajau ¢ HOCHeNYI01CH IPOBePKOI
YUPaBJIAEMOCTH MeXau3ma.

3.1, Anaaus noavncenui. Hpumennrteavno x ana-

Bur. 2. Mharargopsennmii mexannsy tma 6-SPS 1 ero roncr-
DPYKTUBITBIC HAPAMETDL.

dnrnacekoli - mogemnr waargopa rTnma 6-SPS
(e, 2) onpegeana cuavasta BXORITBC, WL YO panin-
CMBIC, TIapaMeTPLl 1 Tpefyestbie BRXojine tapaser-
peromexannsyos. Hyern, so-uepswix, yvupanienne
HOAOIRCHACM  0CYICCTRIHCTCS OTHOCHTCABHO TOUKH
Py Nesraniedt s nenrpe nepxnei HJEACTHHDL, T, €. TOYKH,
COOTBETCTBYIONLCTT cXBaTy Maunuyastopa. Bo-propnx,
HYCTh RGRJLI CTepienn naatQopant nmeer peryan-
PYCMYIO JUTIILY 11 HCBABUCHMOC YIPABJICHNIC, T, ¢. KajK-
AU MOCTYIATCALHAS 1UNE BPAMATCILIAS napa cns-
SalA ¢ upnuBoos (1 ero amagorom). B-rpernuy,
WBL TIPOCTOTIL anannsa u 6es yiepba jis obmnocra
JLONYCTHM, UTO BCPXHSS I WGRHSA WIACTHHN HMCIOT
dopyay  oxpyinoct, LupHYeM BEPXHIO maacTHHy
Oynes  cunrartn TOABIGRIION, a MIBKU0I0 — Henop-
RIDKUOH ¢ 1enTpos B Touxe /3. Honyerus, kpome
TOTO, ¥To pacnosvkeriie nap chepnuccrmx mapun-
POB A HIGRHCH TIACTHIE CHMMETPHUNO OTHOCHTCN -
1O TPEX PLIYCOB, pacnoqoikemmnx nog yraon 120°
JPYP K APYrY. ATQIorndino pacuonoskenn i chepn-
HCCKNC napuupnt na sepxneit wiacrune. Hogyunn-
HHIC NPOCTPANCTBOHUMIT Mex Al naAr HpeJICTaBaAsCT
¢oboii Bocubaurpaimink. OGosmay aepes r i I pa-
Jnycn Bepxnell w HRned ractou COOTBETCTBCHIO,
Ly o ooy Iy — Junist crepiknel, [y, — navannnyimo
AU seex  crepisieii w & — paccrosiune MeLY
ABYMI IAACTHHAMIT B CJYUae, KOJA I Beex
cTepikiel paBnl MeKAY cofoli 1 paBH /.

Jlst monyvermns anaanrnuccxoro BEIPAsKeNsT Ki-
HCMATHICCKITX ¢Bst3e MeXaunaMa tuna 6-SPS cps-
REM CHCTCMY UPAMOYIOALHBIX KOOPJUHAT € TOTKOL
B, nmaupasnus ocn Z BCPTHRANLHO BBepX, a och X —
aepes Toury 2. Teneps momno OUPCHCIHUTE OJd0C-
HUC Cchepuuecknx mMapmnpos ua mmnKiei Purcnpo-
BaAHIOI ITacTHHe:

B, = [R,0,0]7,
Bz = [RCU:RSUvO]r’
B, = [RCHO,RSH(,,O]I,

B, = [RCIZOH)vRSI:ﬂx 0,9] T,
B = [RCM,.RSM),O] I;
86 [RC24O4()’R5240+ U)O] f’ (4)

i

re 0 eern yroam mesuy chepiueckinmn mapHTpaMi
Byw By, By By, Byt Bg, auepes Cyu So 06osa-
qensl coorsercrsenno cos 0 i sin 0.

Ananoruuno npussren TONIBIGRIYIO HPSAMOY O~
ylo cneremy roopmunar [7], k sepxneit naacrune,
IPIYCM 32 nayano KoopjutHat nuilepen TOURY p;
ocb 2z Gypesm cumrars HOPMAIBLI0 K INlacTHHe, a
0Ch & — npoxogsmmeif Yepes Toury by. Torpa coor-
BCTCTBYIONICE HOJOMRENUC cPHepHuecKiy HWApHUPOR
b; v HopmmKHON cneTeMe KOOpAULaT saunniercsa p
CHCHYIOILCM  BIIC:

oy = [r,0,0]7,
by = [rCy,rS,,087,

by = [rC120,78120,0]7,

by, = rCia04057S1204 4,0] \

b5 = [rCyq 5240017,

bo = 1rCasg 4 r Sy, 420)7, (5)

e O cern yrog
by 1t bg.

MEAGLY maprupasis by 1w by, by by,
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TTyeth TOMKA py 1 HPAMOYLOABIASL CHCTCMA KO-
opannar [T, cosnajgawor ¢ roukoil p B ciydae,
KOPIQ BOPXIAA AACTIIHA HAXOAUTCS B T1adarhHOAM
(IyACROM) HOMOMEHI, KAK [OKA3al0 Ha dur. 4.
PeonerpruccKiie COOTHOMEHST MEHILY cieTeMoil Ko-
opjunar l’['J),0 1 HEeHOJBH;KHOM cucreMoll Koopjuimat
¢ [{CHTPOM B TOYKE [3, MOKIO TPeCTaBuTh OHOPO/I-

HLM Tpeo0PA3OBAMHEM B BIJIC MATPUILL PA3MED-
HOCTLIO 4 X 4:
" cosy —siny 0 O
siny cosy 0 0O
Ty = 0 ot okl
0 0 0 1 (6)

e o= 6 — 0/2.

Jlonyerun remepns, 4TO HCUTD pepx el 1aacTumn
HOPOMCHIACTES 113 CBOCIO  HAUAIBLIONO  1HONOSKRCHIL
po K HOBOMY 3Q[aIOMY HOJLOIRCHINO p 11 TIMCCT
upeobpasosanune [ 7'], ornocurennno HCHOABIINOI
cicrenyr kooppunar Bl Tlyern ‘

dy dy du X,

] dy dn dn ¥y
(11, = ’
d” (1]2 (13) ZI,
0 0o 0 1 N

rae (x,, ¥, 2,) — KOODUIUATH TOUKIL D1 HPHMOY-
ronBIToN cucrene KoopuuHar, a (diy, day, dyy), (dya,
dysy dys) 11 (dya, dans dyy) SIBASIOTCS COOTBCTCTRYIOILIL-
MIT HAUPABISIOUUMIL KOCHITYCAMI ocell r, ¥ I 2 OT-

HOCHTCILITO CHETEMBI KOOPAat [ 3]. CoreptosareiibHO
nojdoiernie  Kaigroro  ceprnyecKoro uraprugpa Jia
NOABRHACHOI BepXUEH Mactie OTHOCHTENBHO CHE-
TEMbI KOOPJIMHAT [B} aouer OuTh OMYHEH0 U3 ypaB-
pemuit (0) i (7) 1 oumeer By

v ; dyr+x,
Vv 0 dyr+y,
2 =1y 0 dur+z, ’
ne )L (80)
X rC, dyrCy+ drS, +x,
v rS, Ao rCy+ daarSy t ¥,
={7, = ’
z 0 dyrCy+ daarSy+z,
1o, Lo 1 (8h)

3.2. ¥Ynpasasesmocmy. YUPaBIsCeMOCTH MATIITYJIst-
Topa MOKHO KRUCCTBOUHO OICHHUTL CTCHENbIo TPyil-
yoeTIt peremnis o0parHOil KUHeMATUYCCKOM 3ajaw,
KOTOPAA BaKIIOUASTCH B OHPECTenti ofobmenmx
KOOPANHAT MANHIYJIATOPA TPH 3aJallOM HOJ0AC-
HHU CXBATA B HEIOJBIDKHON HPAMOYILONbHOH crcre-
Me Koopyimar, Y antpomoMopPHbX MaHHIIYJSITOPOB
0GOOIEHIBIMI KOOPIHHATAMY SIBJISIOTCS  YIib Bpa-
HCHIST B HAPHITPAX, & Y IaTOPMEILIHI X MLy 5=
TOPOB —— L CTePRHCH.

Fllyern {71, svnsercst 3afatilld  NONO/KCHICM
cxpara maargopMennnoro MAHHIYIATOPA. Abcoior-
Hoe wonoskene CPepPHICCKUX HAPHIPoOB b; Ha BepX-

N rCya dyrCig+ dirSizm + %,
y rSixn dyrCrao+ daarSieo +p
Jd Mo 0 17 anrCuet durSm+ze |
1l b, I 1 (80)
X " rCinie | S dprCroe t (lllrSIZ()NH+'\‘p~
Y rSn. e dyrCr,ut d0rSietVp
=11, - ,
< 0 dyrCiag o+ dalSpuey + 3
1] by 1 1 (8)
\1 rCu ’ dyrCao t d12rSa +X, |
v ’ rSas l A rCagy darrSan t Y, l
=1, = ,
< 0 dyrCogo + daalSaw + 3
L] b R 1 (8¢)
B rCowiv T drCay o dyarSagp 0 Xy
v rSaanen dayrCagyn t A rSay ot
N 1 0 - dyrChop gt daarSaayin Y 3p
1| b 1 ] 1 (8N
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Hell mracTHIe M0G0 BHBeCTH 163 ypastrenr (8),
Hexonme pavnm crepisueii MOPYT OuITL HOAYUCih
BOEUICICHHCM  DACCTOANNA MOy COOTBCTCTBY IO -
Mit napamu cepuueckux  wapunpon by 11 ;. Hy
ypasnenwit (1) n (8) nmeenm

i =(d,;r+x, -R) Hdyr+y, ) +(dyr+z,), (9a)
l3=(d\\rC, + d,.rS, +a, = RCHF +
1 (dy rCy + daarS, +y, = RS, +
+(dy rC, tdynrS, +z2,)7, (90)
f3 =(d rCy +d)5rS +X, = RCy)° +
F(dy rCray +drS g + ¥, = RS0+
Ay rCr +dharS)s, +1,)%, (9¢)
I =(d, rCay, 0TS0 04X, = RC g, )2 +
+(dyrCiy,p + d22rSi0. 0 +¥, = RS, 0) +
+(d,ufclzmu+d32r512040+2p)% (9d)
i =(d)rCayy +d),rSy +X, ~RCyy)* +
Ay rCoyg + dyarSsgp FVp = RSyu0)" +
+ (@ rCasy +di2rSay +2,)*, (9e)
li= (drCusp . g +d13rSa4 . +X, = RCoy, )% +
+(dyrCuy. g +d0rSig . HYp = RCoy, 0) 4
@3 rCrigi g +d3arSa, +2,)%. 99

Bripaskenus (9) npencrasisior cofoii 3AUICAHITY IO
B ABITOM BHJIE CHCTCMY YPaBNCHN CBABN BXOJHKIX
BLIXOJHBIX LAPAMeTPOB HAATHOPMEHHOTO MCXAHMI-
Ma tuna G-SPS. Tlo sapanmomy nososkcennio cxparta
HOJNYUHTH  COOTBETCTBYIOMIME IUIMHLL CTepskueit Jo-
BOJILHO JICTKO, & BOT NPsAMAad KNHEMATHYCCKAs 3ajia-
UA YHPABACHUA JIOCTATOYHO CJAOKHA, TaK KaKk Tpe-
Oyer peuwrenma cucreMul cymecTsenno HeJHHCHHBIX
Ypasuenmit. drta cHTyaIUI OKazanach HpAMO Hpo-
THABOLOJOIKHOH To#, KoTopas CRIQMHiBACTCST HipH
CO3MAHNH POGOTOB ¢ PABOMKHYTON KMHEMATIIYCCKOMH
HCIIBIO.

4. Bpawaemocts chepuueckux WapHHPOB

Teopernueckn cdepmieckuii mapunp moser Bpa-
HATHCS 603 orpalnvennit oTHOCHTENABHO BCoX Tpex
OCeil B IIPAMOYroAbHOM CHCTEMe KOOPAHHAT: Ha npaK-
THKE, OfHaKO0, 2TO He Tak. [Ipmrenne chepuueckoro
HApHUPA BCerjla OrpaHuieHo ero Gu3HYeCKUMU pas-
mepayur. Tarolf ImapHHp, Kak HPaBMAO, COCTOMT 13
TPeX DJIEMEHTOB: IHaPOBOR Tos0BKH, BRiaba (Cy-
Xaps) u coeimuNTeNLHOTO crepruA. [lyers panuyce
NAPOBOK TONOBKI B COCXMHUTENBLHOTO CTePIHIHS pas-
Wt cooTretcTsenno 1, uwd/2 (pur. 3). Jlas toro aro-
Obl uaueckn sakpeunts mWaponyio TONIOBKY BO
BRIAJbIIC, HAapaMeTp € foiKeH OhTh Gonniue myss.
O0o3HaynM yroa Bpamenus WapHUpa B ILIOCKOCTH
X7 yepes a. Tornma OrPANUMeHUST, HAKJATHBACMDIC
Ha BPAIRCHIE YIiIA G, MO0 OMPCHELIHTE CIASLYIOUHM
ofpason:

£ = aresin (¢/Ry), (10)
p = (/2 — a) 4~ arcsin [(d/2)/R,]. (11)

It cnoGojtnoro mpamennst p oJKHO GHITH MeHBIIO
mi pasno /2 — & u3 ypasuennii (10) i (11) woay-

268

Koncrpyuponaue,

HHapokust
20/106K0

Brradeiy

MBur. 3. O6wwii B cdepuuccKoro apHiipa B paspeae,

qaem

(/2 — @) - aresin [(d/2)/R,) < n/2 —
— arcsin (e/R,)
nirm

a 2> arcsin (d/2R,) -}- arcsin (e/Ry) (12)

Caeponatensuo, secn mmanazon BPaILeHUsT yria o
B muockoet X7 pasen

oe d ain €Y — . d
n <arcmn Ey - arcsin ﬁ;) = o> arcst—R; -+
-k aresin -—I:b . (13)

Ypasuenne (13) Moscer naiirn n LPAKTHYECKOE TIpH-
MCHCHIe, IOCKONBKY OHO YCTAHABJIMBACT KOHCTPYK-
THBINIC OrpAHUICHUA CepUYeCKUX MAaPHHPOB It To-
SBOJACT MONYINTH PAJL HPAKTHYCCKUX PeKOMeHAATNiE
HpH KOHCTPYHPOBAHUN TAKUX 1WAPHHDOR.

5. Pabouyas 30Ha M MAaHEeBPEeHHOCTh

3ajlava amainsa rpamu paboueit 30ub maatdop-
MeHHoro Mamunynaropa tuna 6-SPS sasamercs no-
CcraTtotHo TpypHoil. Kpome Heusbeskmpix TPYAHOCTeH,
CBASAHHBIX C IPOCTPAHCTBEHHOH IeoMeTpueil, 5TOT
MeXanusm cam no cefe oupefenseTcs MHOLOCHAZ-
HOI CTPYKTYPOIA, a 3afava BHXOA B 3aJAHHYIO TOUKY
TOPO7RAALT CHCTEMY CYDCCTBEHHO HEIMHEHHBX ypas-
Heunii. Hooromy nas npocrors PacCMOTPHM YaCTHHIH
ciydait ¥, B KoTopoMm Bce maposble HIADHUPB paB-
HOMEPDHO pacupejiefieHbl 0 TI'PaHMIaM BePXHeH W
HIGKHEH NNacTHH, KaK DTO I0Ka3aHo Ha dur. 4
(t.e. yram © u 0 pasuut 60°). OcHosHOIt MeTox M-
caejiopanun pabouell 30HK Mexanmama — yepes 1mo-
TIepegHbIc CeYCHHA TPexX KOHKPeTHHX INIOCKOCTell
(pur. 4), 7. e. mwrockocTu XZ, npoxopameit yepes

* 3aeeh CHOYET OTMCTNTH, UTO CYIECTBYET C[[HHCTREl
HOE yeaoBle JUIs PABHOMCPHO PacupejleacHHoro ciyuas, upu
KOTOPOM  aHAAHE  CTCHOHCH 1LO/{BIGKIIOCTH, HPeNCTARICHHBI
B pag)i. 2, HCIPUMCRIM. D70 caydaill, KOraa juiiuas Beex CTepHK-
Hell pasnel, a8 BCDXHAAR W HIBKHAS 1J1aCTHHB napasnenbHu
Apyr pupyry. Takoe yeunonie ananoriyno XOPOWOo 113RECTHOMY
CAYHAI0 METHPEXIPCHROr0 NapaicTorpaMMa ¢ JIonoNHRTeN b
HHIM 3BCHOM, 110 JUNTHC DABRELIM KPUBOWIMITY M COCHHAIONNM
CPCRIC TONKIL maTyna n croiikis. B orom cityuae ocoboro co-
OTRONICHIA 3REHLCB 06ILCe YPABHCHIC JUIS CTelIeHel cBoGog b
OOBIYHO He UPIIMeHseTeI,
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T
b, o
.
&8 _'-P: - hf;
1 b o
I 62 b (33
y A—
il N
' a
X il a ag | *
B, =4 B B,
a
as a2 E
3
B, B,
Mur. 6. Teonerpirieckne napaserpol 1aTGOPMenHoro aeya-
HIIRISEHN

minng juunn crepisnei b3y, byl By, baliy, 1. .
ol T I (29)

Tax kax sepxsist mracTnia CHUMNCTPHYIHA OTHOCHTC -
1o maockocTn XZ, o crepsnu byld, n bel3s cooTner-
CTBEINO  ABAAIOTCH  BOPKAIBILIMH  OTPAKCTISTAIT
crepycueit O3B w by, v namux PacCeyiRpeHnsx He
PAcCCMATPURATOTC ST,

Hpu sajaunmx swavenuax juimm crepikHeir /1, u
l4 meoGxonumo smarn, ne NPCBBICHAN  JH CTeP:KIK
ly w1y cBOM TpeiesbiLe 3HATOHIS. Pacemarpnnas
dur. 6, woayuin

]min - /Ilh'l'(‘

== Ba® |- ba,8, (25)

PIC TOUIRIL @ ABJSTIOTCA ITPOCKINAMIT Tover b I naoc-
Koeth X. Paccrosmun Ba? bia® BuipaskaloTes
CIEJLYIOUHM o0 pazoar:

Bia,? = (R-2rCy—x,)?,
B,a,® = (0,5R —1,5rCy—x)? +(RSe —rSe0)? s
Bia,® = (-05R ~0,5rC, —x,)? + (RSe ~ rSe)
Bya® = (-R-x,)?, (26)
bia, = z,+2rS,,
IZ(Z = I+ 1,51,
bay = z,+0,5rS,,
bua, = z, (27)

PJIC YPOJI HAKIONA ¢ sepsuell unacTamn anacres
ypasnennem (23). Hexoanie anauerms o crepicnedi
ly W 1y MOMCIO BLMMCJTHTL W3 ypanmenmii (20)—(27),

3. 3. Bpawaemocmy  chepuneckux wapnipos na
nuxeneli naacmune. Patoucii 301m0i, B3ATON oTHOCH-
TeJALHO TOUKIL p HAa Bepxueil nractnme |ypasienue
(2D, avaserces obaactn, npene KOTOPOI onpees-
I0TCA OrpAUIeHHAMA 0T cepuuecknx mapmupon,
3ajiasaeMbnr ypasaeHues (13), u orpanuenusyn or
lepecesemist asenhes. Cootsercrnyionme yran cie-
PUIMCCKUX JMAPHIPOB HA WLKICH IAACTIIC MO0
JCIIRO. BRPAIHTL MePE3 HBBECTIHME HapaMerpul o, /,
u /y. Kax noxkasano na dur. 6,

a; = arclg (ha,/Ba;), (29)

TG YFoqr oty MOIRIO OUpeCAnTL M3 ypasnems (22).
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fonerpynponanne,

{lnockocmt, A

Mur. 7. Metop oupepesienis paccroanus f3,D,.

5.4, Bpawaenocm cepuneckux wapnupos na
cepritedi naacmune. Kaw nokasano na dur. 6, yrau,
ONPCACHIIONIIC Tono;kenne ehepimieckuX mwapinpos
T BepXuedt niracrine, v.oc. yrn B, ofpasosan co-
OTBETCTREIIO KA/INM CTOPITCAM 1 BCPXTICH HaacTh-
noii. MHaces

Py = % - o, (29)
[))4 = ARBS (CL4 - ¢),
TIe @ COThL yTOoJ HaRIoa Bepxueil naacTuun. Y i
noaoikenuit fy 1w By Bupakatores, ofmaxo, me Tak
npocto. HIX suison TpeGyer ciauasa OonpeJIeeH st pac-
CTOANWST Mesieily  cpepuveckns mapnupos 73, (i
7343) M ALTOCKOCTRIO BOPXTCH IACTHIN, T. ©. paceros-

mis 2,00, (voun £3,0) ), wokasanmoro 1a dur. 7. Omun

13 ciocobon onperesenus paccTosHI 5,D, zarmo-
HAeTCH B pacdeTe TFCOMETPHYCCKHX  COOTHOMCHWI
npoekmin Tpeyrorvunka  [3,b,D, na miocrocrn A,
napamaeabnyio ocuw X7 1 APOXOAANLYIO UePes JTUHINO

ByDy. Pacerosinne 5,0, torna mosker 6ot TTOAYUCHTO
Caeyiomua odpasom:

B,Dy, = Byby sinh (30
rone
=2y 4 1,518, (1L,5rC, + x, - 0,5R)?,
A ABS‘[ g 2L ] ‘o
= S larc e - 3
g /)Z/sz
Yron, ONPCCHSTIONTH  ToNosKenNe chepuveckory

WAPIHPA Dy, MOMGHG TODAA HOACHHTATL 03 COOTHO-
(e ’

By =

f arcsin (13,1),/1,). (31)

/\HE\JI(H‘II‘II[() MOYRITIO ITOJYUYUTL 1T 3HaAYCHHC apyroro

YT, OUPCACHTIONICro  BOMOKeTe  cHopHICCKOTO
wapiipa by

Ba — avesin (13,D,/1,), (32
TiC
/));‘1)3 ==

=V FOSTSE F (0,5 7Cy 1 22 1- 0,5 1Y% sin L.

Homxyuns anasmrngeckne REpOKEHHS meob xomn-
MBIX KHHCAMATHYCCKIX  COOTHOUICHINR JIAs FACTHOTO
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o

cayuas mexamiama tina 6-SPS, mu moikem venepr
paspaforars  MHEICIHLE  UIOPHTM  OHIPECHeHI
PPALLL LOCTUZRIMOCTH MEXAHIBMA B IIOCKOCTI XZ.

6. UncneHHbIH aNrOPHTM

AJNTOPITAM JULL ONPEJICHCTIHS TPAHIIL 3OTLL JIOCTI-
RiaoeTH Mexarmama tuua 6-SPS B mrockoern X7
BPLPISIUT CTegylomin obpaso:

1.4, VamenHstth YyroJa «p B JONYCTUMEBIX JIPCeJIax
BPAENNS JQIMIHOro cHepHIecKoro mapuupa.

1.2, WaMmensaTh JIMILL cTepsriieit [ u Iy B Jjlony-
CTHMLIX Tpejielax.

2. Jlan oupenencnnoro mabopa suavemiii o, Iy
Wy

2.1. TpoBepuTsh Hpefiesitl COOTBETCTRY IOILIN JLIIHI
crepirieil &, 1 .

2.2. Iiposeputrsh Ipefensl COOTBETCTHYIOHIHN yI-
non cepruccKus Wapunpon o 1 p.

[Searit DTH TPEIe/inl IPEBLIICHL, BCPHYTHOA K ma-
ry 1, ecint 1CT — NPOJLOEATL CUCT.

3. Onpefieaurs Tpefyesoe  nojosreite  1enTpa
BepX Il IIACTIHEL, T. €. TOUKH P (T, 2,), 1T 3amucarh
pKeTpeManblbie  3HadeHusa B Oasy  JAaHHLIX. Bos-
gpamarses K mary 1 o Tex nop, noka #e Oyner sa-
pepnrena nes omepargra mepebopa.

4. DBpigectn Ha IeyaTh FPAMHILY 30HB JIOCTIIKI-
MOCTIf, TLOALIYICH BAIMCATHLAMH B Oaze Jlalinx
DKCTpeMyMaMi.

Ila ocmope aWAJNHTHICCKHX BBIPUKEIMH # KpUTe-
PHER, TIONYYelHLX b HACTOs el pabore, Onira nann-
cama mporpamsa aas OBM wa sswmke goprpai. st
nnardopmpt Tma 6-SPS ¢ paBHOMCPHO paclpejlelie-
HBIMI HIAPIHpaMH HporpamMma pacmedariiajia rpa-
IUILY 301LE OCTHAUMMOCTH B ITOCKOCTH XZ oriocu-
PEABLUO TEUTPANbLHOE TOYKH p BepxXHe TacTHIL.
13 XOM(IbIMIL TTAPAMETPAMI JLIST IPOTPAMMBL ABJINCH!
nipuHEA NapoBoil nojoct cdepiuyeckoro mapHIpa
e, PAAMYC WAPOBOIl roJMosKN Ry, JraMerp coejnn-
eNBILIX cTep:sHed d, npeieinl u3MeHeHIs CoeJInHu-
TeNbHNX CcTepiiHell Lnax W Iy, PajinychH Bepxneit
U ieRIeil IWIACTHI 71 f2, JUIIIN crepskueit I Ly
TpeGosaioch 0PEHeJSUTE obaacTh H3Merens nap-
HUPHOTO Yraa o4.

Jlis Toro 9TOOH TPOWITIOCTPUPOBATH JHNABON
H3MeHennsa 30HLI JOCTIDKAMOCTH H MaHeBpemnmocTh
MOXAHUIMOB TAKOTO THIIA, OLIJI0 PACCMOTPCIO YCThPe
KOHKpeTHHX HpPHMEpa.

pumep 1. HnardopMednnit  MexauisyM iect
caeylomie  OespasMepunie  napamerpril  lyax 7=
— 15, Ipin = 10, 1 = 2, IR = 5; pasmepu cdepi-
weexoro apmupa: e = 0,4, R, = 0,5, d == 0,2.
Ha ¢ur. 8, a moxasano IOCTPOLHIIOE € IOMOMLIO
ANTOPUTMA  CeUeHIe B3OHH JIOCTIKIMOCTH  TNIOCKO-
creio XZ.

IIpumep 2. Bee HaganabHile TapaMeTpLl 0OCTANICE
TAKTMH ke, Kak B npnmepe 1, KpoMme HMIHPUHLL BRia-
JBUILA 3 IHAMETPA COSUITITCILILIX CTepKIIeil cdepru-
4EeCKOTO NIAPHUPA, KOTOPHIE YMEHBIIEHH B JiBa pasa
10 CPABHEHHIO C IEPBOHAYANBHBIMU 3HAYCHIAMIT,
r. ¢. pasnl coorsercreento e = 0,05 n d = 0,1.
ITa ¢ur. 8, b mpefcTaBieHo CCUCHHE BOTLL JLOCTIIRM-
MOCTH TIIOCKOCTLIO XZ.

TIpumep 3. Bce mauambibie MapaMerpur oCTAJNNCTH
TAKIM Jke, KaK B HpUMepe 2, KpoMe pajiryca Bepx-
Hefi TIIACTININ, KOTOPMIE  yMCHLHICH B JIBA PAasa,

fonerpynposanue,
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dmre. §. T'pamingt 3016 AOCTIGRIMOCTIT B TJIOCKOCTA XZ.

r. e. pagen r = 1. Ila dur. 8§, ¢ npejicTaBICHO Ceve-
e 30T JIOCTIKAMOCTH THIOCKOCTBIO XZ.

[Mpunmep 4. Bee nagaipinie mapaMerprl 0CTajmch
TakmM 56, KaK B npumepe 1, xpome pajmyca Bepx-
neill  TTacTunnl, KOTOPHE YMCHLHIGH B JiBa pasa,
r. e. paserr = 1. Ha ¢ur. 8, d mpepcranneno ceye-
e B0HH OCTIDKHMOCTH IIOCKOCTLIO X 7.
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7. 3akniouyeHue

B npepaaracsoii paGore unioanoeno Ha b o e
RHICMATINCCROC HECALJLOBATIHE MATH N ASTOPOR HaT-
dopamennoro rina. ORAZAIOCH, WTO TOALKO MON ATV
i 6-8S28 (enr maardopary Cmoapra) sMonao
HCHOMDIOBATL B KAUCCTBE YCTPOHCTBA HOZMILHON -
posamnits. Hoayuen aannrudeckas sMojean i ypan-
HCHILT JUEa perienust obpatinoi sagaun. Chroscioets
Mojterit o pemenie obpatioil sajaur ynpocruancr
MO CPABHENHIO ¢ IHECTHINAPILHPITHAM AT PO OO pdh-
HLIM poboTOM, OIAKO OJIHOBPCMCHNO  YX VIIHHANCE
301a obciysRuBamse n MAHCBDCITLOCTL, 4T0 00hHCH 1~
CTCH MUIOTOCBABMOCTHIO CTPYKTYDPLL 1L B3AMO3ABICI-
MOCTBIO CHEPHUCCKILX TapIHPOE, CTeP/RHEH 11 1rac-
TiH. B ovanune or HEKOTOPLIX NPCJILTYIHX [CCAC-
Jgosautii [5, G, tie B ananmiineckoi Mojtenn cdepit-
TCCRIC MAPHUPLL 3AMCHSUHICH JIBYMS BPAILATC LI -
ML IHapuupasu, B nacrosueit paGore yunrteisaaach
BPAUAGMOCTE CHOPHUCCKUX TAPHIPOB, TAK YTO HO-
AYYCHITHIE POPMYIILT MOTYT, 110 HANIEN Y MHeHIo, Hnaii-
TH IIpAKTHYECKOe Hpmaeneniie. Pesyanrarin iiccaeno-
BalMsA 30HBL HOCTHARMMOCTH UL MACTHOTO Cayuas
AQIOT HPEACTABICHIE 0 BePXHEH Ppamne npn sudpar-
HLIX TapaMmerpax.

Careptyer, opnako, OTMOTHTL, UTO DTH HCCHCoBA-
JHA OTHOCATES TONLKO K kuuemarnie. JLust upari-
HCCROrO BOMAOWCHHS TaKoH wiaatrgopMul HeoOXofi-
MO BBUTOJHNTDL MCCHCIOBAUIST CTATURIE 1T JIITHAMH KA
PACCMATPHBACMOTO MEXAIMBMA, KOTOPHE KAk Pas 1
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HpoBojsres onacrommee npess. Mu nageeses, wro
pesyaerare Hrol pabor HyayT cnocoberroBaTh Go-
ACC YDOROMY VHCHOHHI0 Kok HOAOCTATROB, Tar 1
HOTCHIIAILININ BOSMOMIOCTCH MAHHIYASTO pon Ta-
Koo g,

NUTEPATYPA

Lo Tieper DLy, «The Kinematies of Manipulators Under
Computer Gontrobs, Stanford Artificial Intelligence Labora-
tory, Stanford University, Al 72, Oct. 1968.

2o Stewart Doy «A Platform with Six Degrees of Freedom,
Proceedings of the Institution of Mechanical Engineers,
Vol 180, Part 1, No. 15, 1965--66, pp. 371—386.

Soolhunt KoL, Kinematic Geomelry — of Mechanisms,
Oxford  University Press, Loudon, 1978.

4. Hoffman R., McKinnon M. C., «Vibration Modes of
an Aireraft Simulator Motion Systemy, Proceedings of the
Filth World Congress for the Theory of Machines and Me-
chanisms, an ASMIS Publication, 1979, pp. 603--606.

2. MeCallion 11, Trueng 1. D., «The Analysis of a Six-
Degree-ol-Freedom Work Station for Mechanised Assemblyy,
Droceedings of the Fifth World Congress jor the Theory of
Mackines and Mechanisms, an ASMI Publication, 1979,
pp. 611616,

6. Fichter B, 1., Mchowell E. D,
a Robol Armv, Adcances in Computer
ASME - Publication, 1980, pp. 250—256.

7. unt KoL, «Stenctural Kinematics of In-Parallel-
Actuated  Robot-Armsy, ASMIE Paper 82-DET-105, 1982,
Caeoruaie Xawr, «liunesariuec ke CTPYRTYPLU MUY=
TOPOB G NAPALTCILIGI HPUBOLOMY, Honempyuposanue u mez-
Hoveud stawunocmpoenus, No 4, 1983, ¢. 201, us-po «Mupp».

8. Freudenstein F., Maki K. R., «The Creation of Me-
chanising According o Kinematic Strueture and Functiony,
Environment and Pleanning B, Vol. 6, 1979, pp. 375391,

«A Novel Design for
Technology, an

[Ipmenenve BHHTOBOTO HCYHCIGHHS AIA ONpEleNeHHS CKo-
pocTed B mapHEpax poGoToB

(Determination of Joint Velocities of Robols by Using Screws)
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1. Beepenue

Obwrmo Tpackropurst expara pyku pofora ompe-
JACIHHETCH B HECHOJBILKION UPSIMOYFOALIoi clnereme
KOOPAMHAT IYTeM BHIUHCACHIS 1POMOE YTOUILN TO-
TR MEIRIY HECKOULKUMIT OHOPHBIMI TOUKAMIT, uepes
IKOTOPHIC HPOXOAHT HAMAJO CHCTEMB KOODPJUIITAT, CBs-
3amuoit co cxpatonm [1]. [Iporpammnnie snauenis eyve-
TV B ITAPHHPAN B COOTBETCTR YIOMCH PO yTOT-
HOI TOUKE Ha KAKJL0M H1ATC 110 BPEMCTIH Bl 4 ¢80 TCA
HyTes pewennsi anrebpandeckoro ypanmenus. 13 pe-
AYADTATC YHPABJICHHE IIPHBOJAMH  OCYULOCTR S CTCH
B COOTBOTCTBIIL ¢ DTHAMH HPOTPAMMIBIMIT 3HAYCHIISIMILL

Hoayuewo pegakigieir ASME 30 Jiekaipa 1981 r.

272 Komerpynpouvanue,
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Hddanioco ISR spesieliit, ROk [)416(}/1.‘ narg-

Hpit iponssoanimx yraax MC/RJLY OCAMIL COCEJUIIX
HIAPINPOB TAKOH MeTOJL Pacueta npHuBojuT K aires-
paldeckozMy ypasnenmo 32- ctenenu, KoTopoe Mo-
ARCTHE HMCTH PONIeninil, BHlPAKCHHLIN B paJIHKAaJgAx.
JLake ecanr pyka poGora meer TAKYI0 CHeHIPITUecK Y10
CTPYKTYPY, RAK Y H3BECTULIX KOLCTPYKIMIT ITPOMLINT-
ACHIBIX PodOTOB, MO0 HOAYHHTL BOCeMD HAGOPOB
PeHICHILT JLAs1 CMeNeItnit B Juapunpax, i3 KOTOPHX
cleyer suhparn Takoit uabop penrenuir, arofm rpack-
Topns cxsara Guia menpepuisroii. Jra npofacia
VETOMTACT BRTHCHTOALIMA AJT0PICTM, HCHOMDI Y-
MU LSt yiupasierms  poGoToM, 11 HOBMIIACT CTON-
MOCTL BLITHCHCIEIL .

Hpyrm seroson wonrry pioro YIPABJCITHA PYKOIT
poBoTa SBISACTCA BLIMHCACINIC CKOPOCTET B HIApHII-
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