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(57) IpennouturebHON 00IaCTHIO IPUMEHEHHS Ha-
CTOSILIIETO M300PETeHHUs SIBISIFOTCS TEXHOJOTHUHU CTa-
OWIM3alMd OpUEHTAIMK TUTAT(HOPMbI HABEACHHS B
HEeOOJIBIINX CIYyTHUKAX, TAKMX Kak, HAlpHUMeEp, TaK
Ha3bplBacMble HAHOCIYTHHKH. [10 CylecTBY, HCHOJNb-
30BaHUE HAHOCITYTHHKOB JJIsl PEIICHHUs HU3KO3aTpar-
HBIX 33/1a4 B KOCMHUYECKOM IIPOCTPaHCTBe TpeOyeT Ha-
JUYHS Y HAX TEXHUYECKUX XapaKTEePUCTHK, MOIXO-
IAIAX 17151 o0ecTiedeHus OONIBIIOro KOINYecTBa BO3-
MOYKHBIX HOBBIX IPUMEHEHHUH, B YaCTHOCTH, HEOOXO-
IUMO, 9TOOBI OHM OOecIeunBalIi HaIexKalee Kade-
CTBO CBSI3U JIa)K€ TIPH OTPaHHUYCHHOCTH SHEPTropecyp-
coB. Takum oOpazom, misi obecriedeHnss MaKCUMalb-
HO BO3MOXKHOH 3(pPEKTUBHOCTH KaHAIOB CBS3H BaX-
HO MMETh OYEeHb TOUHBIE CHCTeMBbI HaBeeHus. Kpo-
Me TOro, CJIEAyeT OTMETUTh, YTO Iar)OpMbl HAHO-
CIIyTHUKOB TaK)Ke SIBJISIOTCSI O4eHb HECTAOMJIbHBIMHU,
B PE3yJIBTATE Yero TaKOe HaBE/ICHUE TIPH €r0 JIOCTHKE-
HUY HEOOXOIMMO HEIpephIBHO cTabum3upoBaTs. Ha-
KOHEII, MEXaHH3Mbl HABEACHHSI U CTAOMITN3AIMHY T0JIK-
HBI IMETh HeOOJIBIIOI BEC U KOMIIAKTHBIE Pa3MephI C

T€M, Y4TOOBI COOTBETCTBOBATH APYTUM CTAHAAPTHBIM
OTPaHUYMBAIOIINM YCIOBHAM (2 MMEHHO IO BECY H
pa3Mepy) 3anad B KOCMHYIECKOM HPOCTPAHCTBE, MPH
9TOM OHH TaKX€ MOTYT OBITh HCIIOIB30BAHbI U B APY-
THX 00JNacTsAX MPUMEHEHHS. MeXaHU3M, HpeIIoKEH-
HBI B HACTOSIIEM H300pETeHHH, 0OecreynBaeT pe-
TYIHPYEMYIO OMOPHYIO TaThopMy, MPUKPEIUICHHYTO
K CIYTHHKOBOH mardopme (WM B IIEJIOM K HecCTa-
OmpHOM TUIaTGOpME) B OMHOM M3 MECT TIOCPEICTBOM
MIapHUpA C IBYMS MM TPEMs CTEHEHSIMH CBOOOIBI.
B mampHeiimem opmeHTarmend u crabunmsanueil Ta-
KOW OpHEHTHPYEMOH TIaT(OPMBI YIIPABIISIOT OCPEI-
CTBOM APYTHX OTPaHWYIHUTEINCH, TIPEICTABIISIOMINX CO-
0ol yAmMHSIEMbIE HOXKH C PETYIHPYyeMOH ITHHOM.
MexaHU3M B IIEJIOM O0ECHEYNBAECT NMPHEMIIEMOE pe-
IIeHNE TPOOIEeMBl CTa0MITN3AINHA HaBEACHUSI U OIHO-
BPEMEHHO C 3THM MO3BOJISIET CYIIECTBEHHO CHHU3UTH
BeC U rabapuTHBIC pa3MeEpHI.
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KOMMNAKTHAA CUCTEMA CTABUTN3NPYEMOI'O HABEAEHWNA

MpeanouytTuTenbHOM 06NACTbD NMPUMEHEHUS HacTosAwero usobpereHus
apnsetTca crabunusauna opueHTauum nnatPopMbl HaBefeHUA B HebOoNbLMX

CNYTHUKAX, TaKNX KakK, HanpmMmep, Tak Ha3biBa€Mbl€ HAHOCNYTHUKMN.

N3 npuBepeHHOro panee onucaHna OyaeT nNOHATHO, 4YTO ANA
MCNONIb30BAHNA HAHOCMYTHUKOB ANA peleHns HWU3KOo3aTpaTHbIX 3ahady B
KOCMWUYECKOM MNpPOCTPAHCTBE HeobxoauMMo, 4TO6bl 3TM HAHOCNYTHUKU UMEnu
TEXHUYECKME XapaKTEPUCTUKKN, AOCTATOUYHbIE AN obecrneyeHus BbINOJIHEHUSN
HOBbIX BO3MOXHbIX 3ajay, Hanpumep MoXeT noTtpebosaTbcsa H6onee BbICOKOE
KauyeCTBO CBSAA3M MO CPABHEHUI C CYLLECTBYKOLMM KayeCTBOM CBA3M, TaK 4To
B nepcnektuee 6b1n10 6bl LenecoobpasHo, B 4acTHOCTU, 06opyaoBaTb 3TU
HAHOCNYTHUKKN CTabunuanposaHHoOW nnatdopmoin, kKotopas 6bl NO3BOAMNA
KOpnycy TepMuHana cBa3uM paboTaTb Ha HeCywmx 4actoTaxX ONTUYECKOro
Avanas3oHa, npu 3TOM TakKOW TepMmHan MOXeT noTpeboBaTb TOUHOIO

HaBepeHna anga obecneyeHns GyHKULMOHUPOBAHUS.

HecMoTpsa Ha TO, 4TO NOTpebHOCTb B cTabunuanpoBaHHON nnatdopme
apnaetca 0cobo aKTyaJlbHOW U XapaKTepusyeTcs BCe  pacTywumu
TpeboBaHNUAMM B BbILWEOMNUCAHHLIX KOCMUYECKNUX 06nacTax npuMeHeHus,
O4YEeBUAHO, UTO TEXHOJIOrnsa, packpbiTas B NPpUBEAEHHOM Aanee OnuMCaHuu,
TaKXXe MOXET 6bITb MPUMEHEHa U B APYIMX Cpefax, B KOTOPbIX MMEETCA Ta Xe
NnoTpebHOCTb, TO eCcTb obuiee TpeboBaHME HaANNUUA KOMMAKTHOW U NErKOu
nnaTtopMbl, BbLIMNOJHEHHONW C BO3MOXHOCTbIO NoAAepXaHusa CcTabunbHOM
OpueHTauuMn C 3a4aHHOM TOYHOCTbIO, JAaXe eCAIn OHa YCTaHOB/IeHa B

HecTabnnananpoBaHHON ONOPHON CUCTEME.

MpoekTbl Ha OCHOBE O6bIYHbLIX CNYTHUKOB XapaKTepU3YKTCH BbICOKOMN
CTOMMOCTbIO MX 3anycka W O4YeHb AJIMTENbHbIMU CPOKaMu, KOTOpble MOryT
6bITb HeobxoAuMbl ANA peleHusa Kaxaon 3ajayun. 3TU NpeporaTuBbl
COCTaBNAT OrpaHNUYEeHUe Ha pacnpocTpaHeHue OO6bIYHbLIX CNYTHUKOB W UX

MCNonb30BaHMe B WHHOBAUMOHHLIX obnacrtax NMpUMEHEHNA C BbICOKUM



KOMMEPYECKUM pPUCKOM, TaK 4YTO 3TU MpPEeporaTMBbl TaKXe NpeacTaBAsioT
NpensTCTBUE AN AaNbHENWWUX pa3paboToK, Jaxe B TEXHONOMMYECKOM

acnekre.

OTOT TEXHWUKO-IKOHOMUYECKUW  CUuEeHapui, KOTOpblIM nojapbiBaeT
nosiHoMacwrabHoe pa3BUTME KOMMEPYECKOrO0 MCNOAb30BaHUA KOCMOCa Ha
oCHOBE O06bl4HbIX NAAaTPOPM CMNYTHUKOB, @ C APYrON CTOPOHbI, BEPOATHO
COAENCTBYET UCMO/b30BAHUIO CNYTHUKOB MasiblX UKW CBEpPXMasblX pa3Mepos,
HanpuMep TaK Ha3blBa€MbIX HAHOCNYTHWUKOB. [0 CywecTBy, HAHOCMYTHUKMU
ABAAKTCA TEXHONOMMYECKUM pEeLIeHUEM, UCNOoJIb3yeMbIM [N peleHuns
MHOMMX 3aga4y, W HEe TMOABEPXEHHbIM  BJAUAHUIO  BbIWEONUCAHHbIX

OrpaHNYeHun.

CraHoBuTcs Bce 6onee n 6onee o4yeBMAHbLIM, HACKONBbKO ObICTPO pacTyT
06beMbl MCNONb30BaHNA CMNYTHUKOB, BEC KOTOPbIX COCTABNASAET HECKONbKO
AECATKOB KWJOFpaMMOB WM MeHee: O060blY4HO TEPMUH <HAHOCMYTHUK>
OTHOCUTCA K NOOOMY CNyTHUKY, KOTOPbIA BECUT MEHee AECATU KUAOrpaMmm,
BNJIOTb A0 HECKOJIbKUX KWAOrpaMM, W WMEET pa3Mepbl, COoCTaBasowme

nopsaakKka HeCKONbKUX AELMMETPOB.

Takne Hebonbwme pa3Mepbl U HebONbWON BeC NO3BOAAIT
CYLLEeCTBEHHO CHU3WUTb 3aTpaTbl Ha WX 3anyck Ha opébuTy. [aHHbin ¢dakT
ABNAETCA OUEHb BaXHbIM, MOCKOJIbKY OH NMPUBOAMUT B Aenctene 3pdeKTUBHbLIN
9KOHOMUYECKNIN UMKN: MO CywecTBy, bonee BbICOKOE 0XUAAaeEMOE KOIMYECTBO
3anyckoB onpasabiBaeT o6begnHeHMEe KOHCTPYKTUBHbLIX CTaHAAPTOB, KOTOpbIE
AenalT  BO3MOXHbIMW  MOAYJIbHblE  KOHCTPYKUMW  HAHOCMYTHUKOBbIX
nnatgopmMm, ¢ obecneyeHneM B pesysbTaTe AaNlbHENLWIEro CHUXeHus 3aTpar.
Kpome TOro, 60onbLuoe Koamyectso 06beKTOB, NOCTPOEHHBLIX B COOTBETCTBUU C
Haanexalwmmm cTaHpapTamu, NO3BOJIUT  AOCTUTHYTb YJYULLIEHHbIX
TEXHUYECKMUX XapaKTEepPUCTUK U YNIYULLEHHON HafexXHOoCTn, sce 6onee n 6onee
cnocobCTBYA 3aKpenaeHntd HaHOCMYTHMKOBOMW TEXHONOMMKU BO BCeX obnactax

NpUMEHEHNA, B KOTOPbIX OHa MOXET 6bITb MCNONb30BaHa.



Takum o6pa3oM, npuBeaeHHOE HUXe onucaHune 6yaetr B UENOM
KacaTbCa CTabnnunsunpyrowmnx nnatopm, yCTaHaB/UBaEMbIX Ha
HaHOCMYTHMUKAX; OAHAKO OHO He NpefHa3Ha4YeHO ANA MUCKIKYEeHUa caydas
60NblWINX CAYTHUKOB WAW [axe YCTAaHOBKM B ApPYruX cpepax, B KOTOPbIX
cywecTtByeT noOTpebHOCTb B Co3A4aHun nnatdopMbl, BbIMNOJHEHHON C
BO3MOXHOCTbIO nopAepXaHua crabunusmpyemMoro HaseaeHus. Ccblika Ha
HaHOCMYTHUKW TMPOCTO nNpeacTaBnseT Ob6blYHbIN CAy4yaln MpPUMEHEeHuUs,
KOTOPbIN MOMUMO TOr0, YTO SABASAETCA CAy4YyaeM npuMeHeHus, 3PEHEKTUBHbLIM
ANA UANKCTPaumMnM HacToawero u3obpeteHusa, Takxke npeacTaBniseT OYeHb

nepcnektrnBHoe npuMeHeHune C TEXHUYECKON TOUKU 3peHu.

OTa KpaTkas MHdopMauua 06 ycnexe, 0XuAALWEM HAHOCMYTHUKOBbLIE
nnathopMbl, NpuMBEeAEHa B AaHHOM AOKYMEHTE B OCHOBHOM C TeM, 4Tobbl
NOAYEPKHYTb BaXHOCTb TEXHUYECKOW NpobseMbl, KOTOpas MOXET WMETb
3HaYUTENbHOE B/USIHME B MNJaHe YCKopeHus obnacteit NpUMEHEHUs,

OCHOBAHHbIX Ha UCNOJIb30BaHU HaHOCHYTHMKOBOﬁ TEXHOJZIOTUMN.

Mo cywecrtBy, Hebonbwue pasMep U BeC ecin C OAHOW CTOPOHbI U
UMEKT NpPpeuMMyLLEeCcTBO, 3aklyalrlweecs B BbIWEONUCAHHON ONTUMU3ALUMK
3aTpaT, TO C APYromM CTOPOHbl OHU NPUBOAAT U K HOBbIM TE€XHUYECKUM
npobnemam, nNOCKONbKy BCA 6opToBas wusMepuTenbHasa annapatypa (uam
nojsie3Has Harpyska) L[O0JIXKHA, B 4YaCTHOCTUM, UMeTb Hebonbliune pasmepdl,
WMETb KOMMaKTHble pa3Mepbl U MMeTb HeboNnbwon BeC C OAHOBPEMEHHbIM
obecneyeHneM BbLICOKOW MNPOU3BOAMTENBHOCTU Aaxe MNpu OrpaHUUYEHHOCTU

AOCTYMHbIX pecypcosB.

B 4acTHOCTW, BaxXHO CneauTb 3@ TEXHUYECKUMU XapaKTepUCTUKamu
CUCTEM TenekoMMyHukauun. o cywecrtBy, NbOOMYy CNyTHUKY Heobxoammo
yCTaHaBAneaTb CBA3b HE3aBUCMMO OT 061aCTU NpUMEHEHUSA, 419 KOTOPOMW OH
6bl1 cnpoekTupoBaH. Hanpumep, CnyTHUK pAaa pasBenku HabnwpeHuewm,
KOTOpbIN nojiydyaeT wu3obpaxeHua 3eMmau, p[osxeH ObiTb BbINOAHEH C

BO3MOXHOCTbIO MX MNepeAayn B LEHTP YynpaBAeHUs, TakKxXe KakK u nbol



APYronW CNyTHUK, BbINOJIHEHHbIA C BO3MOXHOCTbIO CcOOpa METEopOsorMYecKmnx

AAHHbIX UMW AaHHbIX 0 COCTOSSHUU OKPYXaloLen cpeabl.

B cnyyae HaHOCNYTHUKOB nNpobneMma yCTaHOBNEHUSA CBA3M 06yCnoBneHa
TaKXXe TeM, YTO 3TN CNYTHUKUN pPa3MELLEHbl HA A0CTAaTOYHO HU3KUX opbuTtax, B
pe3ynbTaTe Yero OHW COBEPLUAKT NEPEMELLEHME MO OTHOLWEHUO K 3emne (U B
LLEesIOM MO OTHOLUEHUIO APYT K APYry) Ha AOCTAaTOYHO BbICOKUX CKOPOCTAX, UTO
NPUBOAUT K TOMY, UTO BPEMEHHbIE OKHA BUAUMOCTU, KOTOpPble NpeacTaBAaioT
cobon nepuog BpeMEHW, B Te4yeHuMe KOTOpOoro pABa TepMUHana MoOryTt
yCTaHaBnmMBaTb CBA3b APYr C APYrOM, MOCKOJIbKY OHU HAXOAATCA AOCTATOYHO

6n1n3K0 ApYr K Apyry B nose 0630pa, MOryT 6bITb O4EHb KOPOTKUMMU.

JTO  OrpaHuynTenbHOEe YyC/noBME B  OTHOWEHUM  AJINTENBbHOCTU
OCYyLLeCTBNIEHMA CBA3M B  CO4YeTaHMun C TpeboBaHuaMun K ob6bemy
nepepaBaeMblX [AaHHbIX, KOTOpPbIl HeobxoauMm Ana peweHus Kaxpown
OTAENbHOW 3ajauyun, 3acTaBNsAE€T UCKaTb CUCTEMbl CBA3WU, BbINOJHEHHbIE C
BO3MOXHOCTbIO MNOALEPXAHUSA CYLWECTBEHHON CKOPOCTU nepepayvn OaHHbIX.
9T0 06yCNOBNEHO TEM, YTO YEM BbIlE CKOPOCTb 06paboTKM AaHHbIX, KOTOPYIO
MOXET NOAAEPXNBATb HAHOCNYTHUK, TeM Bonbliee KONNYecTBo PYHKLUA 3TOT
HAHOCNYTHUK MOXET BbINOJIHUTbL, U TEM MeHee TpeboBaTeNbHOW N CNOXHOMN
byneTr TeneKkoOMMYHMKaUMOHHAs CeTb, KOTOopyw O6yaer Heobxoammo co3paTtb

ANna Kaxaoro 3agaHHOro sapmaHTa npuMeHeHnd TakKnux HaHOCNyYTHUKOB.

CKOpOCTb paauonepenayM p[aHHbIX B CBOKW oOuyepeab CBA3aHa C
MOWHOCTbIO MepeAaTynmka, a MOLWHOCTb CBs3aHAa C BECOM W pa3MepoM
cucTteMbl. B utore, ecnu tpeb6oBaHus HEH60NbLIOIO Beca U pa3Mepa SABNSAKTCA
BaXHbIMU OCHOBOMOJMArawlWmnMU Tpe6OBAHUSAMU AN HAHOCMYTHUKOB, MOXHO
coenatb  BbIBOA, UTO CUCTEMbl paAMOCBSA3M, KOTOpblE OHM  MOryT
3a4eiCcTBOBaTb, OrpaHUYeHbl B 4YaCTU CKOPOCTU OrpaHUYUTENbHBLIMU
yCJIOBUSIMM MO BECY U pa3MepaM nepegatyunka (UYTo orpaHMYMBaeET AOCTYMHYIO

MOLLHOCTb).



3TO OrpaHMYeHne CUCTEM paAUOCBA3M B pe3ynbTaTe NMPUBENO K poCTy
3aMHTEPECOBAHHOCTU B ONTUYECKON cBA3MU. 10 CyllecTBy, ONTUYecKkas CBA3b
NO3BOMIAET MNOJYUYUTb SHEPreTM4YecKUi NOTEeHUMan JNMHUKM CBA3M, KOTOpas,
NpU HaNNUYNM [OCTYNMHON SHEPrMn Ha 60PTY HAHOCNYTHUKA, MOXET AOCTUraTb
CKOpPOCTM nepepayn JAaHHbIX, NpeBbIWAKWENn Ha HECKONbKO MOpSAKOB
CKOPOCTU Nepeaayn faHHbIX, NoONy4YaeMble C UCMOJIb30BAaHMEM NepenaTynkos,
paboTtalWwmMx Ha paguodacrtotax. IT0 obycnoBneHo 6onee BbICOKOM
HanpaB/IEHHOCTbID ONTUYECKUX HEeCYWMUX WU Ny4YlWwUM KOHTPOJIEM LIyMa B
ONTUYECKNX CUrHanax. B wutore, MOXHO caenaTb BbIBOA, UYTO ONTUYECKMUE
CUCTEMbI CBSAA3M NOAXOAAT, B 4YaCTHOCTUM, AN CO3L4aHUS TEpMWUHAnNOoB,
BbIMOJIHEHHbLIX C BO3MOXHOCTbIO MNOAAEPXAHUSA CYLW,ECTBEHHOW CKOPOCTH

nepeaadyn ¢ ooHOBpPpEMEHHbLIM COXPaAaHEHNUEM YMEHBLUEHHBIX BECA N pa3Mepa.

OnHako npu 3TOM cneayeT OTMETUTb, UYTO TEXHONOrUs CBSA3M He
ABNAETCA 3ajayvYeil HacToAwero M306peTeHusi, MOCKOJIbKY OHWU SIBNAKOTCA
N3BECTHbIMU OMTUYECKUMU MNepefarlmnMn CUCTEMaMKU, MNOAXOAALUMU ANS
YCTAHOBNIEHUA CBA3U ANA pELeHus 3aAay Ha 60nbWMX CNYTHUKAX, WK
NpoTOTUMNAMM  TaKUX CUCTEM, MNpeAHa3HAYeHHbIX And  paboTbl Ha
HAHOCMYTHUKaX. HacTroawee un306peTeHne CKOpee COCPEeAOTOUYEHO Ha
MEXaHUYEeCKon onope And TENEKOMMYHUKALMOHHbIX 3/IEMEHTOB U pacKpbiBaeT
nnatdopMy A8  MOAAEPXAHUA  CTABUAM3UPYEMOro HaBEAEHUA  ANS
MCNONb30BaHUA MNPEUMYLLECTBA NpPeAeNibHOW HAMpaBAeHHOCTU, KOTopas
MOXET O6biTb AOCTUrHYT@ C MOMOLWbI Nepesayn AaHHbIX N0 OMNTUYECKUM

HEeCYLWNM.

Ana uenen nossCHEHUsA HacTosAwero n3obpereHns NpuBeAEeHHOE Bbille
OMNUCAHUE CNYXUT MUCKIKUYUTENBHO AN OObACHEHUS TOro, MOYEeMy BaXHO
obecneunTb BO3MOXHOCTb WCMONb30BAHUA ONTUYECKUX TEepMUHANOB Mpwu
YCTAHOBNEHUN CBA3W, B KOTOPOW 3aAencTBOBaH MO MeEHbLENn Mepe OAUH
HAHOCMYTHUK: MNPUUYUHA 3aAKJIKYAETCA B TOM, 4YTO CBSAA3b MO ONTUYECKUM
HecywmMm (MAM  nas3epHbIM  HeCcywuMm) noaxoasT, B 4YaCTHOCTU, ANSA

noaaep>XaHms BbICOKOCKOPOCTHOW U MAaJIOMOLLLHOW CBSA3M.



MpepenbHaa HanpaBAEHHOCTb JlAa3epHOW Hecywen Ana OonTUYEeCKou
CBSI3M HaA paACCTOSAHMA, TUMWUYHbIE AN KOCMUYECKOW 061acTu npuMeHeHus,
HaobopoT TpebyeT upe3Bbl4aHO BbICOKOW TOYHOCTM HaBeAEHUS, @ UMEHHO
nopsgka MuKpopaauaH. B 3aBMCMMOCTM OT cnyyas ONTUYECKas CBA3b,
ocywectengemMasa Ha 6onbluMe pacCTOAHUA U XapaKTepu3YyHLLAsacsa BbICOKOMU
MOLWHOCTbIO, MOXET npeabsaBnaTb TpeboBaHMA K TOYHOCTM HaBeAeHusN
nopsaka HECKONbKNUX  MUKpopaauaH nnm HECKOJIbKUX  AECATKOB

MUKpOpagnaH.

Takum o6pa30M, nocnenoBaTe€NbHOCTb npuBegeHHbIX Bbille
dprymeHToBs, npuwBoaAUT K BbIABJIEHNIO O4YE€Hb CNOXHON TEeXHUYEeCKOMu

npobnemsl.

Mo cCywecTsy, HaHOCNYTHWUKWU, MMEKLWMNE OYeHb HeboNblyl Maccy,
noaBep>XeHbl He6NAronpuMsATHbIM BO34ENCTBUSAM B LUMPOKOM CMEKTpe 4acToT,
KOTOpble ONpeaensitoT ABUXKEHNSA, KOTOPbIE C/IOXHO CKOMMNEHCMPOBaTb. Kpome
TOro, NOCKONIbKY No coobpaxeHnsaMm Beca U pa3MepoB KONNYECTBO BOPTOBbLIX
pecypcoB (Taknx KakK ABUXYLLAS CMNA, MOWHOCTb WKW UMHEPLWUOHHbIE MACChl)
Yype3BblYaNHO CHUXEHO, TO Ype3Bbl4AaWMHO CJNOXHO ob6ecneuynTtb TOYHYIO

ctabunnsaumnto BCero Ha HOCNYTHUKaA.

TakuMm 06pa3oM, cUCTEMA HaBeAeHUs, Heobxoaumas ANs NOAAEPXaHUS
B aKTUBHOM COCTOSISHUM HanpaB/ieHHOro 6ecnpoBOAHOr0 COEAUHEHUS, B
YaCTHOCTM B CAyyae, KOrga OHa SBASIETCS aKTUBHOW MO  ONTUYECKOW
HecyLwen, foaXHa KOMNEHCUPOBATb MPUCYLLYIO HECTabUAbHOCTb OpUEHTaLUM

HAaHOCNYTHWUKA, Ha KOTOPOM OHa YCTAaHOBJIEHA.

NMoka3aTenn KayecTtBa CBA3U, B KOTOPOW 3a4eNCTBOBAH HAHOCMYTHMK,
61n3Kne K TeM, KOTOpble MOXHO A0CTUYb C MOMOLLbK U3BECTHbIX CUCTEM, BCE

ewe aBndrTCca HEAO0CTATOUYHbBIMN.

3apaven apnaetca obecneyeHne OUYeHb KOMMAKTHOIMO TepMWHana, Bec

KOTOpOro, BKJIlOYasa MeXaHU3M HaBeaeHuda wu CTa6VIJ'IVI3aLI,VIVI, cocCrtaBndeTr
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nopsaaka kunorpamma (UAun paxe MeHee) C OA4HOBpPEeMEeHHbIM obecneyeHunem
OYeHb BbICOKOW TOYHOCTU HABeAEHUS, AaXe MpU YCTAaHOBKE Ha Ype3Bbl4alHO
HecTabunbHOM nnatopMe, TakKOMW KaK HAHOCNYTHUK, KOTOpbIM WMeeT
BbICOKYIO  UYYBCTBUTENbHOCTb K BO3MYLIEHUAM OKpYXalwLWen cpensbl,
NOCKOJIbKY OH 060opyaoBaH CUCTEMOW YNpaBi€HUA MNPOCTPAHCTBEHHOWM
OpueHTauuen, UMewLlen HAMHOro Xyalue nokKasaTenum no CPaBHEHUK C

nokas3saTtendaMn, XapaKTepHbIMU A4 06bI4YHbIX 60bLLINX CNYTHUKOB.

OCHOBHas CyTb BblLIEONUCAHHOM NpobneMbl 3aKAO4YAETCA B TOM, YTO A0

CnXx nop He 6b110 npeanoxXxeHo NONMHOCTbIO YAOBNETBOPUTEJIbHbIX peLueHm‘/'l.

Hanpumep, B HEKOTOPbIX NpOeKTax, KOOpPAUHMPYEMbIX MaccayyCeTCKMM
TEXHONOrNYECKMM MHCTUTYTOM (MIT), B KOTOpPOM 3Tu npobnembl pewunnun ¢
MCNONIb30BAaHNEM NepefoBblX METOAUK, TeXHuMYeckoe peweHne npobnembl
ctabunmsaumn  HaBeAEeHUs UCKaAAW C  UCMNOAb30BaHMEM  TEXHONO0ruw,
Ha3blBaeMoOn «bbICTpOe oOTKNoHsAwwee 3epkano» (FSM), npeacrtaBnsaowen
cob0 TEexHONnoruw, B KOTOPOM NA3EPHbIN  WUCTOYHWUK, HEMOABUXHbIN
OTHOCUTENIbHO HAHOCMYTHMKOBOW naaTdoOpMbl, HaNpaBiEeH Ha 3epkKano C
ynpaBnsaeMoli OpUEeHTauuen, BbIMOJIHEHHOE C BO3MOXHOCTbIO MOoAAepXKaHus

CTabunbHON OpUEHTaLMMN OTPAXEHHOro nyya.

Ncnonb3oBaHMe TexXHONormn 6bICTpOro oTkaoHsawuwero 3epkana (FSM-
TEXHONIOMMK) MNO3BOAAET MMETb AOCTATOUHbIA BEC M AOCTAaTOYHbIE pa3Mepsbl,
NMOCKOJIbKY NasepHbii  wusnydatenb (3aUKCUPOBAHHLIA) MOXET ObITb
YCTAaHOBJIEH NOCPeACTBOM HebOoAblKNX M Nerkux onop, 3epKano TakKxe
npeacraensaer cobom aneMeHT ¢ HebonbWNM BECOM, a ABUraTtenu, KOTopble
ynpasnsT cTeneHaMu cBobopabl, CBA3AHHbLIMKU C 3€pKasioM, O6bIYHO ABYMSA
CTeneHsaMun csoboabl, MOryT 6bITb noABEPrHyTbl CYLLECTBEHHOMN
MUHUaTIOpM3aumMun. OrpaHunyeHnem FSM-TexHonorun apngaeTca HebobLIOK
AVana3oH HaBeAeHUA, KOTOpblM O6bIMHO COCTaBNAET MEeHee HEeCKONbKUX
AecaTbiX rpagyca. B ocobeHHOCTM Ana BbICOKUX 4ACTOT OYeHb ObICTpble
npuBoAbl WMEKT KOPOTKMMN X004, a I3TO OrpaHuM4yeHue jAmanasoHa

npenycMaTpmuBaeT no MEHbLLEeNn Mepe ABa O4YE€Hb BAX>XXHbIX NMPOTUBOMOKA3aHUA.

7



MepBbln HEAOCTATOK 3aKJ4yaeTca B TOM, 4YTO FSM-TexHONnormss He MOXeT
BbINOJIHATL (YHKUUIO HaBeAeHUs, TONbKO QYHKUU ctabunusauynn: BCS
cuctema, Takum obpasoMm, o06a3aTenbHO AO0JIXKHA COCTOATb M3 MexaHu3Ma
HaBefeHnsa, Aa)Xe C HeAOCTaTOYHOM TOUYHOCTbK, COEAMHEHHOro C CMCTEMOW
ctabunusaumn no FSM-TexHonoruu. BTOpoOM HEAOCTATOK 3aKAK4aeTcsa B
HeobX0ANMOCTU KOMMEHCUPOBAHUA OFPaHMYEHHOro Auana3oHa C MOMOLLbIO
LUMPOKOIr0  pacxXoXAeHnsa  ONTUYECKUX Hecywmx, KOTopoe yXyalaer
Koo dpuumeHT nepegaynm U, COOTBETCTBEHHO, CHWXAET MNPOMNYCKHYIO
cnocobHocTb. [lo cywecTBy, CywecTBywwWMe BapuaHTbl peanusaunu
CTpaAalT OT BbILLEONUCAHHbIX OFPAHUYEHUN, KOTOPbIE ABAAIOTCA AOCTATOYHO
KPUTUYHbIMU AN MHOMMX WMHTEepecyeMbiXx obnacren npuMMeHeHus, NOCKOAbKY
OHM BAMAKT KaK HA KOMMAKTHOCTb CUCTEMbl, TaK M Ha €€ OrpaHUYEeHHYIO
NPUroaHOCTb ANA NOAAEpPXaHMSA CBA3M C BbICOKOW CKOPOCTbI Mnepenayu

AAHHbIX.

MHble nNpoeKkTbl, TakKne KakK npoekT no HeboAbWwMUM ONTUYECKUM
nostoputensam (SOTA), npogBuraembin «HayunMoHanbHbIM MHCTUTYTOM AMNOHUMN
no WHPOPMALUOHHO-KOMMYHUKALMOHHBLIM TEXHOJIOMMAM>», OCHOBbLIBAOT CBOM
pa3paboTkM Ha BO3BpaTe K ONTUYECKUM nepefaTyukaMm, yCTaHaB/IMBAEMbIM
HenocpeacTBEHHO Ha MexXaHu3Max C ynpaBas€MblMU LWAPHUPaAMU, KOTOpble
NO3BOJIAIOT YNpaBnATb MO MEHblUen Mepe ABYyMSA CcTeneHamu ceBoboabl.
OpHakKo 3TOT NpoekT obecneynBaeT BO3MOXHOCTb YCTA@HOBKU CUCTEMbI CBA3U
Ha nnatdopMe C pa3MepPOM U MACCOMN, KOTOpble HE NO3BONAKT BCTPOUTb UX
Ha O60pTy HAHOCMNYTHMKA; TakuMm o06pa3oM, OrpaHuM4YeHuMa NO Macce wu
MOLLHOCTU SABNSAKTCA MeHee CTPOrnMu, npu 3ToM TpeboBaHWA K HaBEAEHUIO
TaKXe SABNSATCA MEeHee CTPOrMMU, MOCKOSIbKY 6O0AbLUMA CNYTHWUK TakXe no
cywecTtsy apnsetca 6onee crabunbHbIM. Bce 3TO npuBeno K pasBUTUIO
TEXHUYECKUX pEeLIeHUI C NpU3HaKaMun, KoTopblie He MOryT 6bITb NpUBEAEHDbI K
MacwTaby HAHOCMYTHWKOB, NMpW 3TOM 06WMIA BEeC ONTUYECKUX TEepMUHANOB
(BkJIlOYUAA MexXaHW3Mbl HaBeAeHUs) CoCTaBAseT nopsaaKa HECKONbKUX

KnnorpaMmMmoB.



Takum o06pa3oM, OCHOBHAsA 33ajavya, pewaeMas B  HACToAWeEM
n306peTeHnn, CoCTonT B pa3paboTKe HOBOro MexaHu3Ma, BbIMOJAHEHHOro C
BO3MOXHOCTbIO obecrneyeHuss O4YeHb CTabMNbHOro HaBEeAEHUS U UMEIOLLErO
OYEeHb BbICOKYKD TOYHOCTb Jaxe npu YyCTaHOBKe B onope (TakoW Kak,
HanpuMep, HaHOCNYTHUK), NOABEPXEHHOW CYLLECTBEHHbIM NMEPEMELLEHNAM U

KoN1e6baHUAM B LUMPOKOM CNEKTpe 4acToT.

Ewe opnHa 3apava, pewaemasa B HacToAweM n3obpeTeHnun, 3aKkninyaeTcs
B pa3paboTke HOBOro MexaHu3Ma ctabunmsaumum, NMeKLero MeHbLWNN BEC U
BbIMOJIHEHHOro 60nee KOMNaKTHbIM MO CPaBHEHUK C U3BECTHbIMMU
MexaHu3MaMu CcTtabunusaumm, a BO3MOXHO aABagwweroca u bonee
9KOHOMMYECKN uenecoobpas3HbiM (TakXXe OCHOBbIBAACb Ha HAAEXHOCTU WU

akcnayarauum).

B wutore, pononHuTenbHasa 3ajada, pewaeMas B HACTOSALWEM
n3obpereHnn, 3aknwyaeTcas B pa3paboTke HOBOro MexaHu3Ma Ans
CTabunusnpyemMoro HaBepeHusi, KOTOpPbIN MOXET npeacraBnatb cobou
MOAYNb, MOTEHUMANbHO CTaHAAPTU30BAHHbLIA, NOAXOAALWMN p[Na  ero
npucoeanHeHns K HeboNbWOMY COYyTHUKY (HanpuMmep HAHOCMYTHUKY),

npegHasHauyeHHOMY Ansa paboTbl B KOCMUYECKON Cpeae.

MocTaBneHHble 3a4a4uM pelleHbl B HAaCTOALWEM N306peTeHnn ¢ NOMOLLbIO
cuctembl ans  ctabunuampyemoro HaBeAeHus, coaepiawen noaBUXHBIN
OMOPHbLIN 3JIEMEHT, COeANHEHHbIN no MEeHbLIEN Mepe TpemMsa
COEeAUHUTENIbHbIMU 3/1EMeHTaMu C HecTabuabHOW nnatdopMon, nNpu 3TOM
COeANHUTENIbHbIE 2/1IEMEHTbI XapaKTEPU3YIOTCA CNEAYIOWMNM:

1. OAWH W3 COegUHUTENbHbIX 3NEMEHTOB npeacraBnser coboun
lApHUP, KOTOPbIN obecneynmBaeT BO3MOXHOCTb BpaWEHWUs TOJIbKO C ABYMS
Wnn TpeMa cTeneHamMu cBoboabl U KOTOPbIN COeAUHAET BMeCTe MOABWMXKHBIN
OMOPHbLIN 3N1IEMEHT U HecTabunbHy nNaaTtopmy;

2. Apyrme no MeHbllen Mepe pABa COeAUMHUTENIbHbLIX 31eMeHTa
NpeacTaBnaoT cob0n yaNMHAEMbIE HOXKU C U3MEHAEMOW AJIMHOW, NpPpU 3TOM

Kaxaad W3 yannHdAeMblIX HOXeEK coeaunHeHa OAHMM U3 CBOUX KOHLUOB C
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NOABWXHbLIM OMOPHbLIM 3/1IEMEHTOM W COeAWHEHA APYrMM CBOUM KOHUOM C
HecTabuabHOW NNaTPOpMon;

3. COEeAUHEHNSA YyKa3aHHbIX MO MEHblueh Mepe ABYX YAJMHAEMbIX
HOXEK C MOABWXHbLIM OMOPHbLIM 3/1IEMEHTOM M HecTabunbHOW nnatdopMon
NpeacTaBnalT Ccob0M WapHUpbI, KaXAabld U3  KOTOpbIX obecneyuBaeTr
BO3MOXHOCTb TOJIbKO BpallEHMA N0 MEHbLEW Mepe C ABYMSA CTENEeHAMMU
cesoboabl;

4, B C/Zlyyae, B KOTOPOM oba coeanHEeHnsa Ha ABYX KOHLEBbIX 4acTaX
YOJIMHAEMON HOXKKU obecrneunBaloT TONIbKO ABe cTeneHu cBoboabl, ogHa u3
yacTen yannHAEMOMW HOXKW MOXET COBepllaTb BpalieHuWe Mo OTHOLUEHUK K
ee Apyron 4yactu BOKPYr oceil yanumHeHnsa (Takum o6pa3oM, HOXKa BKJKOYAET
BHYTPEHHMIN WapHup, obecnevymBaoWwmnii KpyyeHue);

5. Kaxpasa YANMHAEeMas HOXKa COAEPXUT MNpuBoA, KOTOPbIN
obecneuvBaeT BO3MOXHOCTb YNpaB/ieHUsa AJIMHOW YKA3aHHON HOXKMW.

6. NoO MeHbluen Mepe OoAHa U3  YAJUHAEMbIX HOoxek (B
NpeanovYTUTENbHbIX BapuaHTax peanum3aunum Kaxaas M3 HOXEeK) Takxke
COOEPXUT OAMH 31EMEHT Anga pemndupoBaHUS U aMOpTM3auuuM YAAUHEHUSA

nnn Cxatuns y,,D,J'IVIHﬂEMOﬁ HO>XKMW.

OCHOBHOE NpeuMMyL,ecTBO HACTOALWEro uM3obpeTteHus 3akKa4yaeTcs B
TOM, YTO CUCTEeMa CTaAabunu3anpyemoro HaBeaeHus MobunbHOW nnatdopMbl,
peann3oBaHHas cornacHo npuHUUNam HacToAwWwero n3obpeteHuns,

YAOBNETBOPAET OCHOBHbLIM LENAM, ANA KOTOPbIX OHa 6b1110 3ajyMaHa.

Kpome TOro, Hacrosawee wu3obpeTreHne wuMeeT WU [AONOJHUTENbHbIE
npeMMmyllecTesa, KoOTopble ©6yayT oueBuMAHbI U3 TMPUBEAEHHOrO Aanee
onucaHunsa, B KOTOPOM npueeaeHo ©6onbwe noapobHbLIX CBeAeHun, u3
NPUAOXEHHON (POPMYNbl M306pEeTeHns, KOTOpasa COCTaB/SAET HEOTbEMEMYIO
4acTb 3TOr0 OMNMUCAHUA, U U3 WAJKCTPALUN HEKOTOPbLIX NPUMEPOB BapuaHTa
peanu3aunun, packpbiTblX, TOMMUMO NPOYEro, B NpUBEAEHHOM Aanee OnucaHum

n nNpeactaBN€HHbIX Ha Npunara€MbiX 4HepTexax, Ha KOTOPbIX:
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o Ha ¢ur. 1 nokasaH CNyTHUK, 060pyAOBaHHbLIA CUCTEMOMN
cTabnnusmpyemoro HaBeneHuns cornacHo npUHUMNam HacTosALwero
n3obpereHuns;

o Ha ¢ur. 2 6onee noapobHO nMOKasaHbl XapaKTepucTtuyeckue
3/1eMEHTbl CUCTEMbI CTAabUNN3NUPYEMOro HaBeAEeHUSA COrNacHO NpUHLMNaM
HacToALero n3obperteHus;

o Ha dur. 3 nokKasaH KOHKPETHbIN CNy4yan YCTaHOBKU BCEN CUCTEMBI

ctabunnanpyemoro HaBegeHus.

Ha ¢dur. 1 nokasaH obwunin B4 HAHOCMYTHUKA, HA KOTOPOM MOKa3aHo
Hanuune ONTUYECKOro nepeaaTtynka ans TENEeKOMMYHUKaLUN,
YCTAQHOBNEHHOr0 Ha peryaunpyemonm onope, CcrabunusmpyeMon CornacHo

HacToaweMy n3obperteHuto.

CcblnoyHbiM HOMepoM 100 o603HauyeHa HAHOCNYTHWMKOBAA naatdopMa,
NIMWEHHaa none3HouW Harpy3ku. CcbioyHbiM HoMepoM 101 o6o03HauyeHa
AeKapToBa CUCTEMA KOOpAMHAT, o0b6beauMHeHHass C HAHOCMYTHUKOBOWU

nnatdopmon 100.

Cncrema 101 KoopAuHaT cnepyet 3a nepemMeLeHnamm
HaHocnyTHuMkoBoM nnatdopmbl 100, B pe3ynbTate 4yero OHa coBepLuaeT
nepeMeweHme no OTHOWEHUK K 3eM/ieé U N0 OTHOWEHUKW K ApYyruMm
cnyTHMKaMm. Kak yxe O6bl10 OnNMCaHO B OTHOWEHMM HAHOCNYTHUKOBbLIX
nnatopm, Takme nepemewieHma cucrtembl 101 KoopAMHAT ABASAKOTCS
NnoCTynatesibHbIMM W BpawaTesbHbIMU, NPU 3TOM OHU XapaKTepu3ylTcs

3HAUYNTENbHbIMK KONEbAHNAMU B LUNPOKOM CneKrTpe 4acTtoT.

OTU XapaKTepucTuku nepemeweHna cuctembl 101 KoopauHaT B
KOHCTPYKTMBHOM OTHOLUEHUN OTHOCATCA K TEXHOJNOMMU HAHOCNYTHUKOBbLIX
nnatopm, Npu 3TOM He crneayeT nonaraTb, YTO 3@ KOPOTKMN MPOMEXYTOK
BpeMeHn nwbaa TexHonorna crabunausauuMm  BCEM  HAHOCMYTHWUKOBOW

I'IJ'IaTd)OprI cnocobHa NCKNIOYNTDb HEKOTOPbIE KOMMOHEHTHI TaKNUX
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nepemMeweHnin 6e3 CHUXeHUa pecypcoB, MMEKLWNXCA A8 NOIE3HON HArpy3Ku

HAaHOCNYTHUKaA, WJIN OKa3aHUAd Ha HUX BO34ENCTBUSA.

Mo cywecTtBy, WCKAKYEHUE WAN JAaxe NpoCTo CYyWeCTBEHHOoe
orpaHnyeHue, HanpuMmep, BpaweHun noTpeboBano Obl MCNONb30BAHMUA
cuctem ctabunusauunm C CyweCcTBEeHHbIM BAMSAHUEM Ha OFpaHUYEeHus No Becy
M CTOMMOCTWU; @ Hay4Hble UCCNefoBaHMA B OTHOWEHWW HAHOCMYTHUKOBbIX
nnatgpopMm B HacTofAwee BpeMs OTAAKT MPUOPUTET, HO MWHOrga u

CI'IOC06CTBy}0T, CHU>XXeHnto seCa n CTOMMOCTU.

TaknMm o06pa3oM, HacTosawee wulobpeTreHne COOTBETCTBYET TpeHAay
pa3BUTUA B HAHOCMYTHUKOBbLIX NiaTdopmax (M ManblX CNyTHUKaX B LLEJIOM) U
npepnaraeTr peweHune npobnembl cTrabuamsampyeMoro HaBeaeHus, KOTopoe
OKa3blBaeT MWHWUMaNbHOE BO34ENCTBME Ha 3TU CNYTHUKOBbIE nAaTdOopMbl,

NMOCKOJIbKY OHMU 6bICTpO 9BOJITOUNOHUPYIOT.

TakuMm 06pa3oM, 3TO TEXHUYECKOEe peleHue UMEEeT 3HaYUTeNbHYI
CTeNeHb MOAY/NbHOCTU B TOM CMbIC/I€, YTO OHO OKa3biBAe€T MUHUMaNbHOE
BNNSHNWE Ha TpeboBaHusa nNo pa3paboTke m pa3BuTUKO Ha nnatdopmax, B
OTHOLWEHUN KOTOpPbIX OHO M bByaeT npumeHeHOo. Takmm obpa3oMm, umeeTcs
pelweHne, KoTopoe cneayetr OTMETUTb B KAayeCTBe BO3MOXHOro craHpgapTa B

AAHHOW oTpachu.

Ha ¢dwur. 1 ccbinoyHbIM HOMepOoM 111 0603Ha4YeH OorpaHuyYuTEeNbHbIN
3/1eMEHT, KOTOPbIA BbIMNOJIHEH 3@ OA4HO uenoe ¢ cuctemon 101 koopamHaTt wm
KOTOpbI obecneunBaeT oOrpaHMuMTENbHOE MECTO, npefHa3HayeHHoe p[ns
3aKkpenjieHnsas MOO6UIBbHOW U OpPUEHTUPYEMOW onopbl. MOABUXHLIN ONOPHbLIN
aneMeHT 0603HayeH Ha ¢ur. 1 CCbINOYHbBIM HOMepoM 210, a CCbUIOYHbIM
HOMepoM 211 o603HayeHa orpaHuMyuTenbHas CBA3b MOABUMXHOMO OMOPHOMO
sanemeHTta 210 C orpaHuMuyuTenbHbIM 3neMeHToM 111 un, Takum ob6pasom, C
HaHoCnNyTHMKoBON nnatgopmon 100; npu 3TOM OorpaHuunTenbHasa ceasb 211
obpazoBaHa wWapHUPOM CBOBOAHOrO XOAa, KOTOPbIA B 3aBUCUMMOCTM OT

BapuaHTa peanusauum obecneynBaeT BO3
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MOXHOCTb BpalleHUa C ABYMSA UAN TpeMsa CcTeneHsaMu csoboabl.

Ha paHHOM »3Tane cneayetr OTMETUTb, UTO ANA  OnpeaeneHus
opueHTauun (MM HaBeAeHUsA) OMOpHOro 3nemMeHTa 210 TeopeTunyecku
AOJIKHO ObITb A0CTAaTOYHO BpaLEHUA C ABYMSA CTeneHaMu cBobopbl; OAHAKO
MEXaHW3M HaBeAeHna u CcTabunusaunu, KOTOpblIM 6byaeT OonucaH Huxe,
npeanovYTUTENbHO WCMNONb3yeT nepemeleHnsa, obecneumsawwme TO, UTO
orpaHunyuTenbHaa cBa3b 211 npeacrtasnsetr cob60M MOBOPOTHLIN LUAPHUP C
TpeMsa cteneHaMu csoboabl. 0 CylecTBy, BpalleHue C TpeTbeu CTENEHbK
cBo6oabl MOXeT ObiITb uenecoobpasHO ANA BbINOJIHEHUA MNepeMeLleHnin
CUCTEeMbl HaBepeHns ¢ 6onee noaAXoAAWMMU TPAEKTOPUAMKU, KOTOpbIE
obecneuymBalT COOTBETCTBME [AOMOJHUTENIbHBIM YCA0OBUAM ONTUMU3ALNN,
TakKNUM KakK MWHUMU3AUMA nNoTpebseHnsa 3Heprun, MNOBbILLEHNE CKOPOCTU

npmneoga Uaun T.M.

OrpaHunyuTenbHbli aneMeHT 111, 3aUMKCMPOBAHHbIA NO OTHOLWEHUI K
cucteme 101 koopauHaAT HaHoCnyTHMKOBOW nnatdopmbl 100, MoxXeT ObiTb
obpazoBaH uyeM-TO Hanopobue CkOb6bI, MCNONb3YEMOW B OTHOLWIEHUN
HaHOCMYTHMKOBOMW nnatdopMbl B COOTBETCTBMM C OAHUM W3 UMEKLWNXCA
CTaH4apTOB, MNAKN, BO BCAKOM Cnydae, OH MoOXeT 6biTb obpa3oBaH nob6bIM
NoAXOAALWLMM 3NE€MEHTOM CYLLECTBYOLWEN HAHOCNYTHUKOBOW nnatdopMsbl,
HanpuMep KPOMKOW, KOTopasa obecneynmBaeT BO3MOXHOCTb 3aKpenjeHus
NOABUMXXHOIMO OMNOPHOro 3neMeHta 210 B MecCTe, KoTopoe obecneyuBaer
AOCTaTOYHbIN 3anac nepeMeweHns npu BpalleHUM BO BCEX HarnpasBieHUsX,

yTO 06ecneymnBaeT AOCTATOUHYIO aMNAUTYAY HaBeAEHUS.

B OAHOMN n3 pa3HOBUAHOCTEN BapuaHTOB peanunsauynmn
OrpaHNUYUTENBbHbLIN 3n1eMeHT 111 MOXEeT TaKXe YaCTUYHO WAU MOJIHOCTbIO
npeacraBnaTb  Co60M NPOMEXYTOUHYK naaTtdopMy, BbINOAHEHHYK C
BO3MOXHOCTbIO MepeMelweHns no OTHOoWeHu K cucteme 101 koopauHar,
obbeanHeHHON co cnyTHMKoBOM nnatdopmon 100, ogHaAKO nNpu 3TOM OH BCE
eule MOXeT 0CTaBaTbCA HeCTabunbHbIM C y4yeTOM TpeboBaHUN K cCUCTEME

HaBeaeHns.
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Kak yxe 6b1710 onucaHo, B cJlyd4ae, B KOTOPOM OTCYTCTBYIOT
NPOMEXyTOouHble nnatdopmbl (cayyanm C NPOMEXYTOUYHbIMM nnatTdopMamu
byaetr onucaH panee), NOABUXHBLIN OMOPHbIN 3neMeHT 210 coeanHeH C
HaHocnyTHuMKoBOM nnatgopmon 100 nocpencTBoM wWapHUpa, 0603HAUYEHHOIro
Ha dur. 1 CCbIIOYHbIM HOMEpOoM 211 (pa3MEWEHHOro Ha OrpaHUYUTENIbHOM
aneMmeHTe 111), KOTOpbIN 06ecnedymBaeT BO3MOXHOCTb TOJIbKO BpallaTesbHbIX

HepeMeU.leHMVI C ABYMA WU TPEMA CTENEHAMMU csob6oabl.

B AanbHenweMm CCbiIOYHbIM HOMepoM 201 o603HauyeHa p[ekapToBa
cuctema KoopauHat, obbeguHeHHasa ¢ NOABMXHBLIM OMOPHbIM 3neMeHToM 210.
bnarogaps BO34AEACTBMIO OrpaHUUYUTENBHOrNO TuUNa, 3@ CYET KOTOpOro
NOABUXHbLIN  OMOpPHbIN  3neMeHT 201 coeauMHEeH C  HAHOCMYTHWUKOBOM
nnatdopmon 100, cuctema 201 KOOpAMHAT MOXET COBepwwaTb MNOBOPOT NO
OTHOWeEHUI K cucteme 101, BbINOJIHEHHOW 3@ O[AHO uUenoe C
HaHocnyTHuMkoBoM nnatdopmonn 100. B 4acTHOCTU, MOABUXHbLIM OMNOPHbIM
aneMeHToM 210 MOXHO YynpaBnAsAiTb AN NOAAEPXAHUS  KOHKPETHOro
HaBeaeHus, ykasaHHoro Ha dwur. 1 nocpeacTtBoM ocu «w» cuctembl 201

KoopAauHar.

Ha ¢wur. 1 ccblnoyHbiM HOMepoM 220 o603HaueH npuMmep ONTUYECKOMN
AHTEHHbI nasepHoro nepeparyuka, noaxogawen  ans nepepaum
TENEeKOMMYHUKALMOHHOIO  CUMrHana, MOAY/ANUPYEeMOro no  ONTUYECKOMU
Hecywen. JlazepHbli nepesatynmk 220 yCTaHOBAEH Ha MOABUXHOM OMOPHOM
aneMeHTe 210 1 BbINOAHEH C HUM 3a OA4HO uenoe. B cnyyae, NnoKasaHHOM Ha
dur. 1, cncrema 201 koopauHaTt, obbeAMHEHHas C MNOABWXHbLIM OMOPHbLIM
sanemeHTOM 210, 6blna BblbpaHa TakuM 06pa3oM, UYTO OCb <«W>» TaKxXe
coBnajaeT C HanpaBileHUEM HaBeAEeHWS nasepHoro nepepgatyuka 220.
OueBnAHO, YTO YCTAHOBOYHbIE MEeXaHWU3Mbl sla3epHoro nepepartyuka 220 Ha
NOABUXHOM OMOPHOM 3sieMeHTe 210 MOryT MMeTb pas3/InyHble Tunbl: ANA
uenen peanusaummn HacTosawero n3obpereHns MMeeT 3HauyeHne ToT akT, uYTo
nasepHboln nepepgatynk 220 yCTaHOBAEH HaA OMOPHOM 3neMeHTe 210,
BbIMOJIHEHHOM C  BO3MOXHOCTbIO MEepeMeleHns no  OTHOLWEHUK K

HaHocnyTHUKoBon nnatdopme 100 (koTopasa npeactaBnsaer cobon no CBoeEMy
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CylwectBy HectabunbHyto nnatdopmy), npu 3TOM NYyTEM YNpaB/ieHUSA
NOABWMXHBLIM OMOPHbLIM 371eMeHTOM 210 MOXHO KakK ynpaBisaTb HaBeAeHUeM,

Tak U cTabunnsnposaTb HaBeAEHUE Nla3epHOro nepegatymka 220.

Ncnonb3oBaHue ABYX OTAENbHbIX pa3: «Ctabunusaums>» HaBeAEeHUs U
«yrnpaBneHue» HaBeAEeHWEM HeobxoauMo AN YTOYHEHUs TOro, uTo
OMUCaAHHbIN MEeXaHW3M TakKXe MnoAXOAUT W ANna NOoAAEpXaHUs CcaMoMn
(PYHKLMOHANbHOW BO3MOXHOCTU NO HAaBEAEHUD, UMES BO3MOXHOCTb paboTaTb
C BEJIMYMHON NOBOPOTOB, KOTOPble MOTyT NEerko AOCTUraTb NOpsiaKa AecaTu

rpasycoB.

Apyrne wu3BecCTHble Cnocobbl, KOTOpbie CNOCO6HbI KOMMNEHCUPOBATb
HEeCTabnnbHOCTb NNaTdopMbl, HE obecneunmBaldT «AnanasoH» nepeMeLleHuns,
AOCTATOYHbIN ANa ynpasneHns (akTUYeCKUM HaBeAeHMEeM, TaK 4YTO OHM
AO/KHbI ObITb CBfi3aHbl C APYrMMM CUCTEMaMu, KoTopble obecneuymsatoT
HaBeAeHne, KOTopoe B AaNIlbHENLWEM AO0/KHO ObiTb CTAaOMAN3NUPOBAHO NyTEM

6onee TOUHOro KOHTPONSA.

BaxHO OTMEeTUTb, YTO YynpaBJieHWEe HaBeAEHMEM OMOPHOro 3/eMeHTa
210 He npoucxoauT Npu NPUNOXKEHUN KPYTALLEr0O MOMEHTA HENOCPEACTBEHHO
K wapHupy 211 (KoTopbli MOXeT obecneuynTb BO3MOXHOCTb YyrnpaBieHus
NOABWMXHBLIM OMOPHbLIM 3neMeHTOM 210 nyTeM BO3BpaTa K WCMNOJb30BAHUIO
pbl4aroB, MMEKLWMX CBOU HepocTtaTku): Mo CywecTBy, 3TOT WAPHUP UMeEET
npenenbHO MPOCTY KOHCTPYKUMIO C KOHCTPYKTUBHOW TOUYKM 3pEHUSA M
obpa3zoBaH MNOBOPOTHOM OrpaHMYNTENbHOW CBA3bK. Takum o06pa3oMm, B
npeanovYTUTENbHOM BapuaHTe peanu3auun LWApHUPHOE couvneHeHne 211
npeacraBnaer cobon ovyeHb NPOCTON MexaHu3Mm 6e3 kKakux-nnbo 3ybuartbix
KONec Nan MexaHuM3MoB AN8 nepeaayun ABUXEHUS N MoXeT bbiTb 06pa3oBaHo,
HanpuMmep, nNyTeM COeAMHEeHUs  BpaWaKWMXCa  NOALWWUMHUKOB, 4TO

obecneuunBaeT ero BbICOKYIO HAAEXHOCTb.

B aanbHenweM opueHTauuio NOABUXHOIO OMOPHOro anemeHta 210 no

OTHOLWEHUI K HAHOCNYTHMKOBOW HecTabunbHON nnatdopMe, Ha KOTOPOW OH
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YCTaHOBNIEH, ONpeaenstoT npusogamMu, o6pa3oBaHHbIMM MO MEHbLUE Mepe

ABYMA YANNHAEMbIMN HOXKaMU.

CcblnoyHbiM HoMepoM 310 ob6o3HaueHa oAHa M3 HOXEK, NMOCPeAcCTBOM
KOTOPON MOABUXHbIA ONOPHbLIA 3neMeHT 210 coeauHEH C HAHOCMYTHUKOBOW
nnatgpopmon 100, a CCbIIOYHbIM HOMepoM 320 o603HayeHa BTOpas
YOJIMHAEMas HOXKa, aHanormyHaa Hoxke 310, Ho He ob6g3aTenbHoO

NAEHTUYHAsA en.

YanuHaemaa Hoxka 310 coeguHeHa CO CBOMX [ABYX KOHLOB
NOCPEACTBOM MOBOPOTHbIX OrpaHUYMTENEN: OA4HUM M3 KOHLOB OHA COeAMHEHa
C NOABMXHbLIM OMOPHbLIM 35emMeHTOM 210, a ApyrMM CBOWMM KOHLOM OHa
coegMHeHa C HaHocnyTHukoBon nnatdopmon 100. BaxkHO OTMETUTb, u4TO
AaXKe B WAapHuMpax, KOTopble coeaunHeHbl ¢ HOXKon 310, Kak u B cny4yae C
wapHupom 211 (NnocpeacTtBOM KOTOPOro NOABWXHBLIN OMOPHbIN 3neMeHT 210
CoeAuHEeH C HaHocnyTHukoson nnatgdopmon 100), He obecneyeHO npsAMoe
NPUNOXEHUE KaKoro-nnbo KpyTsAwero MOMeHTa. B MexaHu3Max ya/IMHeHus

HOXeK YCTaHOBJIEHbI TOJIbKO aKTUBHbIE 271IEMEHTHI.

TakuMm 06pa3oM, OpMEHTaUuMUI0 MNOABUXHOIO OMOPHOro snemeHta 210
onpenenawT No ANIMHE, AONYCKAaeMON YANUHAEMbIMU HOXKAaMWU, C MOMOLLbIO
KOTOPbIX MOABUXHbIA ONOPHbLIN 3neMeHT 210 coegnHeH C HAHOCNYTHUKOBOWM

nnatgpopmon 100.

WapHup 211 wn coeauMHEHMA TMoCpencTBOM  YAJIMHAEMbIX HOXEK
NpeacTaBnaoT cO60M UCKAKUNUTENBLHO OFpaHUYuUTENbHbIE CBA3U, NOCPEACTBOM
KOTOPbIX MOABUXHbIA ONOPHbLIA 3neMeHT 210 coegnHeH C HAHOCMYTHUKOBOWM
nnatgpopmonn 100, koTopas noaBeEpXeHa BO3AENCTBUIO HaMNpPsXeHun,
BbI3bIBAWNX €e HeCcTabunbHOCTb, 4YTO OCODEHHO YCNOXHSAET TO4YHOoe

HaBeaeHune.

B utore, cheayet OTMETUTb, YTO B I'IpGD,I'IO‘-ITVITGJ'IbHOVI peann3aunn BcCe

YAONMNHAEMbIE HOXXKN UMEIKT OAHN U TE€ XKe XapaKTEPUCTUKU ((baKTVI‘-IeCKVI OHM
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UMEKT OOWHAKOBble XapakKTepuctnkn). OaHaAKoO B TEOPUN OHU TaKXe MOryT
UMETb pa3Hble (GOpMy M pa3Mep, a TakKXe MOryT UMeTb HEMHOro pasHble
MeXaHMYeCKne XapakKTepucTuku. B noboM cnyyae, Takme HOXKU, KaK HOXKa
310, XxapakKTepusyrTca TeM, 4YTO OHM COeAMHEeHbl CBOMMWU KOHUaMu
NOCpeACTBOM MOBOPOTHbLIX OrpaHUYMTENIbHbIX CBA3€W, NpuU 3TOM OAHUM U3
KOHLOB OHM COoeAMHEHbl C NOABUXHbLIM ONOPHbLIM 3neMeHToM 210, a Apyrum
CBOWM KOHLUOM OHM coeAunHeHbl C HaHocnyTHUKoeoun nnatdopmon 100. Kpome
TOro, BCE€ YOJINHAEMble HOXKW  BbIMOJIHEHbI C  BO3MOXHOCTbKO  MX
ynpaBasgeMoro TOYHOr0 YAJNUHEHWUS, MOCKOJIbKY OHU copepxXaT JNHENHbIN
npueoa. Cneayetr OTMETUTb, UTO BblpaXeHWe <«JIUHEWHbIM NpUBOA>»,
oTHOCAWeeca K npusoay Nwboro Tuna, Takxe NOTEHUMANbHO BKJIOYAET MU
MexaHu3Mbl ANnsa npeobpa3oBaHUss MNOBOPOTHOrNO rMepeMeweHnsa, KoTopble
NO3BOJIAIOT YNpaBAATb WU3MEHEHUEM [AJINHbl YOJIMHAEMON HOXKU. [NuHa,
3ajaBaeMas  3TUMU  YANUHSAEMbIMWU HOXKaMuU, onpeaenser oOpueHTauunio
NOABUXXHOIMO OMOPHOro snemeHta 210 NO OTHOWEHUK K HAHOCMYTHUKOBOM

nnatdopme 100.

Ha d¢ur. 2 nokasaH npuMmep peanusauumu, NOXOXUN HaA npuMmep
peanu3aunn, nokKasaHHblW Ha ¢ur. 1 (KOTOpbIM TaKXe WANCTpUpyeT
NPUHLKUNBI, ABAAKOWMECA NPEeAMETOM HacToAwero n3obpeteHuns), npu 3TOM
Ha ¢dur. 2 HeKoTOopble 31eMeHTbl CUCTeMbl Ana crabunusauum HaBepeHus
NOABWMXXHOIMO OMOPHOro 3nemMeHTa 210 cornacHo npuHUMNAM HACTOALWEro
n3obpeteHna 0603HaYEHbl TEMU XKE CCbIIOYHBIMU HOMEpaMu, KOTopble 6bian
ncnonb3oBaHbl Ha ¢ur. 1. Takum o06pa3oMm, CCbIIOYHLIM HOMepom 100
ob6o3HaueHa HaHocnyTHukosasa nnatdopma (Ha ¢ur. 2 oHa BUAHA TONbKO
YaCTU4YHO), CCbIIOYHbIM HOMepoM 210 Bce ewe 0603HAYEH NOABUXHbLIN
OMOPHbLIA 3/IEMEHT, a CCbIIOYHbIM HOMepoM 220 o603HayeHa onTuyeckas
aHTEeHHa nas3epHoro nepepatyunka. Kak u Ha d¢ur. 1, HanpasneHue
HaBefeHns ONTUYECKOW aHTEHHbI 1a3epHoro nepegatumnka 220 npeacrasnsaer
cobon HanpasneHue oCuM <«w» paekaptoBon cuctembl 201 KoopauHar,

obbegnHEHHON C NOABUXHBLIM OMOPHbLIM 3neMeHToM 210.
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Kpome TOro, ccbinoyHbiM HomepoMm 200 ob6o3HauyeHa BCA MOOUAbHASA
cuctema, Kotopas obpa3oBaHa HAbopoM K3 BCEX 3/IEMEHTOB, KOTOpble

BbINOJZIHEHbI 3a OA4HO LEenoe C NoABUXHbLIM ONOPHBLIM 3JIEMEHTOM 210.

Kpome TOro, Ha ¢wur. 2 nokasaHbl ABE YAJIMHAEMbIE HOXKWN, KOTOpPbIE B
3aBMUCUMOCTU OT CBOUX U3MEHSAEMbIX [AJNH ONpeaensiT OpUEeHTaLUIo
MobunbHoM cuctembl 200. 2TM ABe YyAJIMHAEMblE HOXKW 0603Ha4veHbl
CCbIIOYHbIMM HOMepamn 310 wu 320. B Hoxke 310, Haxopfdwencsa Ha
nepeaHeM nJjaHe W 3aK/JKYEHHOW B MYHKTUPHBLIN MPAMOYroibHUK, 6onee
NnoApPOOGHO NOKa3aHbl HEKOTOPblE XapaKTEPUCTUUYECKUE 3SEMEHTbI, KOTOpble

OHa COAEPXMT.

CCblnoYHbIM HOMepoM 311 0603HA4YeH O4UH U3 WapHUPOB CBOOBOAHOrO
X0A4a, KOTOpbIn ob6ecneynBaeT BO3ZMOXHOCTb COEAUHEHUS YAJNMHAEMON HOXKMU
310 ¢ noaABWXHBLIM OMOPHbIM 3neMeHTOM 210. CcbiI1O0YHbIM HOMepoMm 314
ob603HaueH ewe OAWH WAPHUP NO MEHbLEW Mepe C ABYMSA CTEneHaAMu
cB060Abl, KOTOpbIN obecneynBaeT BO3MOXHOCTb COEAUHEHUSA YANNHAEMOW

HOXKK 310 ¢ ee Apyroro KoHuUa C HaHocnyTHMKOBON nnatdopmon 100.

B npumepe peanusauuu, nokKasaHHOM Ha ¢ur. 2, TONbKO LWAapPOBOM
wapHup 311 npeacraBnaer coboin npucoesnHsembin wWwapHUp CBob6OAHOrO
X0p[a C BpalleHueMm C TpeMsa cteneHsaMn csobobl, a Apyrasa orpaHuynTebHas
CBA3b peajsiM3oBaHa C UCNonb3oBaHueM 6osee nNpocToro wapHupa C ABYMSA
cteneHaMn ceBobopabl, 0AHAKO BbIGOp peanu3aunm MOXeT OblTb U3MEHEH Ha
NPOTUBOMNONOXHBLIA NpU ycnosun, 4to wapHup 314 umeet cBoO6OAHBLIN XOp4
ONA BpalleHuMa C TpeMmsa crteneHamm ceoboabl. lpu ycnoBuu, 4TO CUCTeEMa
COOEPXUT ABE YAJIMHAEMble HOXKW, BO3MOXHA KOHUrypauus, B KOTOpPOM
BCE 3TWU LWApPHUPbI MMEKT cB06OAHLIN X004 (MMEKT Tpu CTeneHu cBoboabl),
Npu 3TOM TEOPETUUYECKN TaKXKe BO3MOXEH U elle OAWH BapuaHT, B KOTOPOM B
KayecTBe aJibTepHATUBbI MOXHO WCMOAb30BaTb LUAPHUPbLI TONBKO C ABYMS
creneHaMn cesoboabl C 060MX KOHLOB KaXAoW YAAWMHAEMOW HOXKW: B 3TOM
clydae Ha YOJIMHAEMON HOXKe MOXET OblTb CO34aHO HaNpSAXeHUe KpyvyeHus;

OAHAKO TakonW ¢eHOMeH MoXeT OblTb Nerko KOMMNEeHCUMPOBaH nNyTeMm

18



MCNONb30BAHUA LIAPHMPA, KOTOPLI 06ecnevynBaeT BO3MOXHOCTb CBO60AHOMO

KPYYEHUS B MPOMEXYTOUYHON TOUKE YAJNNHSAEMON HOXKM.

OpHako cpeau BbILLEONMUCAHHbIX BAapuaHToOB peanunsauynu
NpeanoYTUTENbHbIMU ABASAKTCA TOJIBKO T€ BapuaHTbl peanau3aunm, B KOTOPbIX
OAWH W3 NOBOPOTHbLIX OrpaHuyuTenem C OAHOr0 M3 KOHUOB YAJINHAEMOW
HOXKK 310 npeacraBnsaer cobon wapHup cBobooHOro xopa, a npyrou
MOBOPOTHbLIA OrpaHU4nTENb C APYroro KOHUA YAJMHAEMOW HOXKM 310

npeacrasngaer cobon WapHUpHoOe CoOUYNeHeHne C oByMSA CTeneHaMn ceoboabl.

KacatenbHo obcnepoBaHunsa yannHaemMon Hoxkn 310 (kKak u B ppyrux
YAJIMHAEMbIX HOXKaxX) cneayer OTMETUTb, YTO OHa COAEpPXMUT MO MeHbLueWn
Mepe ABa NoCnefoBaTeNIbHO pa3MeLLEeHHbIX YANNHAEMbIX 31eMEHTA, TaK YTO B
cnyyae, B KOTOpPOM OHM o06a yanuHeHbl, obwee yanumHeHne HOxku 310
3a4aHO CYMMOW YAJIMHEHUW ABYX 3/IEMEHTOB; B C/lyyae, Korga B KayecTBe
anbTepHaTMBbl OHM 06a cxaTbl, obwee cxaTve HOXKKM 310 3apaHO CyMMOW
CXKaTui AByX 3neMeHToB (OYEBUAHO, YTO B C/lydae, KOrga oAuH U3 3/1EMEHTOB
OKa3blBAETCA YKOPOYEHHbIM, @ APYron 3/1€MEHT OKa3blBAE€TCHA YAJIMHEHHbIM,
o6a apdpekTa N0 MeHblUEN Mepe YaCTUYHO KOMMEHCUPYIOT U3MEHEHNE AJINHbI

HOXKMWN).

CcblnoyHbiIM  HOMepoM 313  o603HayeH  aMOpPTU3MPYKOLWMA  1”
AeMNUPYIOWNIA 1EMEHT, KOTOPbIN nNpeacTtaBnsaer cobon CXxnMarwmnca nnum
YOAJIMHAKWNACA NaCcCUBHbIA 3n1eMeHT. B 06bI4HOM BapuaHTe peanm3auuu
NacCuBHbIN  3neMeHT 313  XapakKTepu3yeTcs  XeCTKOCTbl  «k» n
KO3 PnuUMeHTOM pacceaHnsa «c», n hakTMYeCcKn OH AEUCTBYET KaK MpPy>XXUHa
(06bIMHO HeNMHenHas Wn TaKXe XapaKTepusylwasaca AUCCUNATUBHBIMU
cBoncTBamMn), pabotawwas Kak GuUAbTp HUXHUX 4acToT (N0 MEeHbLlen mepe
BTOPOro nopsAaKka, MNOCKOJNIbKY OH TaKXe XapaKTepu3yeTCs, KaK YKasaHo,

KO3 PUUMEHTOM ANCCUNATUBHOIO TPEHUS).

CcblnoYHbIM HOMepoM 312 o0603HayYeH JNIMHENHbIW NpuBOJA, KOTOPbIA

no3BondeTr YANUHATb n/mnu yKOpauuBaTb HOXKWU. B paHHOM ciy4dyae OH
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npeacraBngaeTr cobon akTUBHbLIA yNpaBASeMbIil 31EMEHT, KOTOPbIA NO3BONSAET

N3MEHATb ANNHY HOXKK 310 B npeaenax KOHKPETHOro Anana3oHa.

Cnepyet OTMETUTb, UTO NAacCuMBHbLIN aeMndep 313 paboTaeT B KauecTee
naeanbHoOro puabTpa HUXHUX YACTOT C HUXHEN YacToTON cpesa, bonee Toro
NOABWMXHBLIN OMOpPHbIN 3neMeHT 210 MoOXeT B pe3yabTate obecneyunTb
CTabnnn3nMpoBaHHYKD OpUEHTAUUIK MO MEeHbluen Mepe B Cjlyyae, B KOTOPOM
3T0 00yCNnoB/AEHO 4acTOoTaMu, 3Ha4YuUTEeNbHO 6OALWMMKW 4YacToTbl cpesa. [1o
CcyliecTsy, BCE BbICOKOYACTOTHbIE BO34ENCTBUA, onpepeneHHble
nepeMeweHnaMn HaHocnyTHnkoBon nnatdopmbl 100 n nepepaBaembie yepes
CcBA3b 314, MOryT 6bITb NOrNOWEHbI NACCUBHBLIM AEMNAUPYIOWMM 31EMEHTOM
313, KOTOpbIN C APYroro CBOEro KOHUua MOXeT OblTb CaM MpakKTUu4ecKu
HENOABWXXHbBIM M MOXET nepefaBaTb Ha AKTUBHbIN JIMHEWHbIN npuBog 312

TONNIbKO HN3KOYACTOTHbIE NeEpeMELLEHNA.

OoHaKO OYEBUAHO, UYTO MAeanbHble XapaKTEPUCTUKN ABASAKTCA TONbKO
TEOPETUYECKUMUN  MNPUBAMXKEHUAMNU, KOTOpble He BOCNPOM3BOAATCA B
peajibHbIX CUCTEeMax, Npu 3TOM peryinpoBaHue AJNHbI HOXEK npexae BCero
Tpebyer TOro, uTobbI perynupywwme nepeMeweHns TakxXKe nepenasanm
COCTaBnsAWME Ha [OCTAaTOMHO BbICOKUX 4actotax (Hanpumep, Ang
ocywectsieHna O6bICTpOro ynpasieHusa HaBepeHuem). Takum ob6pa3som,
NacCUBHbIN AMOPTU3MPYOWMA 1 aemndupyowmnin sanemeHt 313 nornowaer
TONbKO 4YaCTb HaNpsAXXeHWW, COo3[aBaeMbiX Ha KaXAaou YANUHAEMOW HOXKe
HaHocnyTHuMKoBOM nnatdopmon 100, K KOTOPON OH NPUCOEAUHEH, NPU ITOM
OH TakXxe byaeT nepepasaTb OCTAJIbHYHK 4YacCTb 3TUX HaAMNPSAXEHWW Ha CBOW
Apyron koHey. Takmm o6pa3oM, Heob6xoouM nMHEWHbIXW npuBoa 312,
NOCKOJIbKY OH AOJ/KEH KOMMEeHCUpoBaTb JoOble HANpsaAXeHus, KOTopble He
OT(UNbTPOBbLIBAET NACCUBHbIN gemndep 313 (B YaCTHOCTU, HUXHUE YACTOThI,

ANA KOTOpbIX AeMndep He NpeaHa3HauyeH).

Tenepb CTano OYEBUAHbLIM, KAaK Hainyme nacCMBHOro sneMeHTa 313 B
KaXAoMW HOXKe CUCTeMbl cTabunmnsaunm cornacHo HacToswemy u3obpereHuto

no3Bonser obneryntb ynpasaeHue crtabunusayunenm NOABUXHOIMO OMOPHOro
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aneMeHTa 210 nytemM dunbTpaunm peneBaHTHONM 4acTu MnepeMeLLeHun,

KOTOpPbI€ AOJIXKHbI 6b1nn 6bITb KOMNEHCUPOBAHDLI.

JOMKHO ObITb TakXe O04YeBWAHO, 4YTO YeM BbilWe CnoCobHOCTb
naccuBHoro paemndgepa 313 K duabTpauMum HaNpSAXeHWn, Cco3haBaeMblX
HaHocnyTHMKoBOW nnatdopmon 100, nyTeM uX NOrNOWEHMA, TEM npowe
bynet 3apada ctabunmsaunu, KOTOpas BO3J1I0XKEHA HA AKTUBHbLIN JIMHENHbIN

npueos 312.

B o06blyHOM BapmaHTe peanm3aumu  HacToswero u3obpereHus
NacCUBHbIN AMOPTU3IUPYOWMA 1 AeMnduUpyrowmnn anemeHT 313 coaepxuT
NPYXWHY, XapaKTEPU3YIOLLYKCA O4YE€Hb HWU3KON XECTKOCTbio. [lpn 3TOM
cnegyetr OTMETUTb, 4UYTO B cCpedax C HWU3KOW rpaBuTaumen (Takmx Kak
KOCMUYEeCKasa cpena) HEeCOMHEHHO MOXHO WMCNOoJab30BaTb O4YEHb «Cnabbie»
NPYy>XWHbl (NOCKONIbKY OTCYTCTBYeT He06X0AMMOCTb B KOMMNEHCauuu Beca,
KOTOPbIN MOXET UPE3MEPHO CXMMATb MM PaCLUNPATb 3TU CAULWKOM «Cnabbie»
Npy>XuHbl). OAHaAKO NpoAo/MXAWMNECS WUCCNeAOBaHUMSA HamnpaB/ieHbl Ha
pa3paboTky 6o0nee CNOXHbIX MNACCUBHBLIX AeMndepoB MO CPaBHEHUK C
O6bIYHBIMW MPYXWHAMWU, NPU 3TOM B pe3ysibTaTe Takux UCCNeAO0BaHUN MOryT
6bITb  co3paHbl  gemndepbl 313 aApyrux  TUNOB € MNOBBILLIEHHOW
9KOHOMUYHOCTbIO MpM peweHun 3agady B 06nactu, ONMCaHHON Bbille B

AAaHHOM AOKYMEHTE.

O6bI4HO B peajibHbIX CAy4vyasax, B KOTOPbIX KOHCTPYKUWUA YOAJNUHAEMbBIX
HOXEK OCHOBaHa Ha WCNOAb30BaHUMU TMPYXWUH, MOPWHENW WAM MNPOYUX
peajbHbIX (PU3NYECKMX KOMMOHEHTOB, WX XapaKTepUCTUKM MOryT ©ObiTb
onucaHbl NOCPeACTBOM YNPOLWEHHOW MOAenu, B KOTOPOW nocnenoBaTeNbHO
pa3MeLleHbl NOSHOCTbIO ynpyrum 3N1EMEHT (xapakTepusyeTca
KO3 pnumeHTomM «1/k» ynpyrocru) M AWCCUMNATUBHBLIN 3N1EMEHT
(xapaktepusyetrca KodIdpduumeHToMm «c»). OHM MOryT 6biTb pa3BepHYTbl B
COOTBETCTBMM C Bonee CNOXHON MOoAEeNbl, B KOTOPOW HEKOTOopble ynpyrue u
ANCCMnaTuBHble  (akTopbl 0b6beauMHeHbl  pas3naudHbiMM  crnocobamn, B

YaCTHOCTU nocneaoBaTteENbHO U NapaiaiesibHo.
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TaknMm 06pa3oM, MNPUHUUMNbLI HaCcToAWero wu3obpeTeHns no3BONAKT
peann3oBaTb NOABUXHbLIA  OMOPHbIN 3neMeHT 210, BbINOJHEHHbLIN C
BO3MOXHOCTbIO YyrMpaBieHUsa ero OpueHTaunen nocpencTBOM HECKONbKUX
(06bI4HO ABYX) JAMHEWHBIX NPUBOAOB, NpUM 3TOM nNonydyaemasa obwas
ctabunusmMpoBaHHas CUCTeMa UMEEeT O4YEeHb KOMMAaKTHble pas3Mmepbl U

COXpaHSieT B HEKOTOPOWN CcTeneHn HeboNbLLOK BeC.

YnpasneHne crabunusaumen, KoTopoe MoXeT OblTb peanunsoBaHo,
obecrneuvBaeT BeCbMa MNpuUeMaeMble XapaKTEPUCTUKUM N0 TOYHOCTU U
CKOpPOCTM peakuun 6narogapA KOHKPETHOW CUCTEMEe OrpaHuymMBaloLwmx
CBA3€W WM  BCTAaBKE  HEKOTOPbIX  MACCUBHbLIX  aMOPTU3MPYHOLWMUX U
AeMNUPYIOLWLNX SNEMEHTOB, KOTOpble 3HAYUTENbHO YNpowawT CTPYKTYpYy
(byHKUMN aBTOMATUYECKOr0 YNnpaBie€HMSA, C MOMOLLUbIO KOTOPOW ynpasnasoT
JIMHEWHbIMW  NPUBOAAMW, KOTOpble NpeacTaBnsaAlT Co60Nn  3neMeHTbI

yrnpaBseHus.

Opyrnmu cnosamu, cucrema OrpaHNYUTENbHbIX cBsA3en,
NCNONb30BAHHbLIX B HACTOAWEM M3006peTeHuMu, noaxoauT AN NoAAepXKaHus
NCNONMHEHNA (YHKUUM yNpaB/ieHUsA, npeaHa3Ha4YeHHOW Ang Co3[aHus
ynpasnswWwmMx KOMaH4 ANS JIMHEWHbIX NpPUMBOAOB, CnocobHa obecneunTb
OYEeHb HU3KME 3HAUYEHWS MOrpewHoOCTM A[OoNycka W TaKXe COOTBETCTBYET
KOHKpPETHbIM CTpPOruMm TpeboBaHMAM, onpepenseMblM 3ajayvYaMn HaBepeHus
OANA ONTUYECKUX JIMHWUWA CBA3M, B KOTOPbIX 3a4€UCTBOBaHbl naaTtdopMbl

HAaHOCNYTHUKOB.

BblbOp naccMBHOrO 3neMeHTa amopTu3aumm wn  aemndupoBaHus,
XapaKTepu3yLWerocd KOHKPETHOMW XEeCTKOCTbl «k» U KOHKPETHbIM
KO3(PUUMEHTOM «C» pacCesHUsA, KOTOpble He noABeprawTCcad aKTUBHOMY
ynpas/eHUo, NPOAUKTOBAH M3 coobpaxeHns NpoCTOThbl, TaK 4YTO MO 3TOMU
NMPUYMHE U MOXHO 06ayMbiBaTb BbI6GOp MNPeAnoOYTUTENBHONO BapuaHTa
peanunzaumn. OAHAKO NPUHLMN HACTOAWEro M306peTeHns 3aknryaeTcs B

KOHUENuMnM ynpasfieHUsa opueHTauuen noaBuXHOW nnatdopmbl 210 nyTtem
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peryaMpoBaHua AJIMHbl ABYX unu 6onee yasiIMHAEMbIX HOXEK, KOTopble, B
AOMNOJIHEHME K nMpuBoAy, TaKxXe copepxaT 3/eMeHT aMopTu3auuum WU
AeMndupoBaHna, noaxopawmn ana uabTpauMn HEKOTOPbIX MeXaHWUYeCKuX
TpeboBaHun. TakuMm o6pas3oMm, TakKOW MPUHUUN, ABAAKOWMNCA MPeaMETOM
n306peTeHnsa, Takxke MOXeT ObiTb peasn3oBaH B COOTBETCTBUW C BApUAHTOM,
KOTOPbIN, HECMOTPS Ha NpuUBHECEeHWe 6onbluen CAO0XHOCTU, obecneyuBaeTt
HasMyune saneMeHTa aMopTu3aumm N AeMndupoBaHns, KOTOPbIA TaKXe MOXET
ObITb @KTUBHbLIM: HanNpumep, 371€MEHT, B KOTOPOM pa3pelleHO ynpaBfieHue
KoadduumeHToMm <«k», nnun 6onee CNOXHbIM MeXaHuyeckun ¢punbTp 6onee
BbICOKOFO  nopsgaka, B  KOTOPOM  MOXHO  YynpasfiAiTb  MHOXECTBOM

KO3 PpnuneHTOoB.

Takum 06pa3oM, BCe pa3HOBMAHOCTU BAapMAHTOB peajnv3auuun, KoTopble
MCNONb3YIT 3NE€MEeHTbl aMopTusaunum u  AeMndUpPoBaHNA  Pa3sIMYHON
CNOXHOCTU W pas3/IMYHOro nopsgka, MHOrAa Aaxe He naccuBHble (B TOM
CMbIC/Ie, 4TO pa3pelleH0 KOHKpeTHOe YynpasieHue OopHUM wunn b6onee
KoadduumeHTamMmn ynpyroctm uam guccmnaTtuBHbIM geMndupoBaHneM), Takxe
cnepyetr paccMaTtpuBaTb B KayeCTBe BapMAHTOB OAHOM0O M TOro  Xe

n3obperteHuns.

Kak ykaszaHO BbllWe, KOJMYECTBO YAJNMHAEMbIX HOXEK, C MNOMOLbI
KOTOPbIX MOXHO peanu3oBaTb HacToswee wulobpereHne, ABNAETCS
N3MEHAEeMbIM W, HECMOTpPA Ha TO, YTO B KayecTBe nNpeanoYTUTENbHOro
cnefyeTt paccMaTtpueaTb BapUaHT TONIbKO C ABYMS HOXKaMu, MOCKOJIbKY 3TO
€AWHCTBEHHbIN BapuWaHT, KOTOpbIM ABnNAeTca 6onee npocTeiM M bBonee
KOMMNAKTHbIM, B Ka4yeCTBe BO3MOXHbIX peannsauunin HacToawero n3obpereHuns
cnefyeTt paccMaTpuBaTb KakK BapuaHTbl C TPEMSA HOXKaMU, Tak U BapuaHTbl C

60NbLWIMM KONNYECTBOM HOXEK.
C TouKkmM 3peHunsd CDYHKLI,VIOHaJ'IbHOCTVI Hannyme yananHAEMbIX HOXEK

obecneynBaeTr BO3MOXHOCTb HaauMuua Tpex napaMeTpoB YMpaBJEHUS W,

TakuM o6pa3oM, NO3BOASET YNpPaBAsATb TPEMS CTeneHsAMU cB0o6oAbl.
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OueBnaHO, 4YTO 3a4a4u HaBeaeHusa (u ctabunmnsauynm) o6bIYHO TpebyloT
ynpaB/ieHUa TONbKO ABYMSA cTeneHaMu cBoboAabl, Mpu 3TOM OObIYHO He
TpebyeTcsa MexaHn4yeckoe ynpassieHue nonsapusaumen onTu4ecKnx CUrHanos;
OLHAKO B HEKOTOPbIX Cay4yasdAx TakXe MOXeT O6bITb HeobxoauMo caenaTb
BbI6Op B NOAb3y ((PYHKUMOHANbHbLIX peanu3aumm C TPeMsA HOXKaMu:
HanpuMmep, TPU HOXKW peanunsyrT CUCTEMY OrpaHUYUTENbHbIX CBA3EHN,
KoTOopasa no3eonger ¢ 6onbwen rubkoCTblo ynpaenaTe TpeboBaHMAMM K
HaAEXHOCTU. YnpaBieHue TpeTben cTeneHb CBo6OAblI TaKXe Mo3BONSAET
oCyw,ecTBnaTb nepeMeweHns ¢ 60AbWMM  KOJANYECTBOM  BO3MOXHbIX
TPAeKTopuin, cpean KOTOopbiIX MOXeT O6biTb BbibpaHa opHa TpaekTopus,
KOTOpas CBOAMT K MWHUMYMY, Hanpumep, YAOJIMHEHWE HOXEeK, CKOpPOCTb

YANUHEHNUSA nnn notpebneHne sHepruu.

Kak yxe 6bin0 onucaHo, cucTemMa, nNoOKa3aHHass B HACTOALLEM
n306peTeHnn, MOXeT nopAepXuBaTb YrAbl HaBEeAEHUS C  aMNAUTYLOMN
nopsaka AecAaTU rpaaycoB: 3TO «AMANA30H», yXe AO0CTAaTOYHbIA AN MHOMMX
obnacrten NpuMMEHEeHus, OAHAKO B HEKOTOpPbIX 06NacTaAX NPUMEHEeHus 3TOT
«Anana3oH» MOXET 6bITb BaXXHO YBENNUYUTb AAXEe HA HECKONbKO rpaaycoB C
TeM, 4YTOObl yAOBNETBOPATb BO3MOXHbIM AOMNONHUTENbHbIM TpeboBaHMAM B

obnactn npuMeHeHuns.

Bo MHOrmx cay4yaax, B 0COB6eHHOCTM B naatdopMax CrnyTHUKOB,
KOTOpble TaKXe AOJIKHbl noaaepXxusatb M apyrne obnactm npuMeHeHus,
MOXeT 6bITb Heo6XoAMM Yyron HaBeAeHWs, NpPEBbIWAWMNIA Yroal HaBeAEeHUS,
AONYyCKaeMblil NOABUXHOCTbIO MObunbHON cuctembl 200, npn 3TOM B cayyae,
Korpa 6bl10 HEBO3MOXHO KOMMEHCUPOBATb MOHUXEHHbIN Yron HaBepeHus
NyTEM WU3MEHEHUA OpWeHTauun BCero CnyTHUKa, HeobXoauMo YBEANYUTDL

LWMPUHY «Anana3oHa» HaBeAeHus, npuberas K afbTEPHAaTUBHbIM MepaM.

OueBuAHO, 4YTO nNpU UCNonb3oBaHuUM 6onee MACCUBHBLIX CUCTEM
ctabunusaummn ¢ 6onee AJIMHHBIMM HOXKaMuM M C 6onee BbICTyNnawLWmMM
orpaHuyuTenbHbIM 23neMeHToM 111, wMoxeT OblITb YBE/AWYEH Yyron wu3

«Anana3oHa>» HaBeaeHud: O0AHAKO ny4ylle He cnegoBatb 3TUM NyTeEM, NpUyeMm
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HE TONbKO MOTOMY, YTO 3TO yBenuuuneaeT obwme pa3mepbl (3TO NOCNeACTBUE
ABNSAETCA MO CYLEeCTBY Heu3bexHbIM), HO M MOTOMY, 4YTO 3TO YCNOXHSET
MOAYJIbHOCTb CUCTEMbl W AenaeT ee MeHee CTaHAapTU3yeMoWh, MOCKONbKY
AO/MKHbI  6bITb  MCNONB30BaHbl pa3/IMMHbIE MOAY/IM B 3aBUCUMOCTU OT
HeobxoauMoro <«aunanasoHa» HaBegeHus. Kpome To0ro, Bbi6Op nNpuBOAOB
MOXET npeacTasnATb Cobon 6onee CNOXHYK 3ajady, MNOCKOJbKY B LESOM
yBenuyeHne pabouero «amanasoHa» noApa3yMeBaeT CHUXEHUE CKOPOCTU

peakuuu.

Kpome TOro, mmeerca ewe OAHO peELIeHMEe, KOTOPOE MOXHO CUuTaTb
BapMaHTOM  YCTAaHOBKM  CUCTEMbl COMIACHO  MPUHLMMAM  HACTOALWLEro
nzobpereHna u kotopoe obecneuymBaeTr TO, UYTO 3Ta CUCTEMA He CBA3aHa
HEenoCpeacTBEHHO CO cnyTHUKOBOW nnatgopmon 100 mnm Tak Uan MHaye He
3aKpenieHa Ha 3/IEMEHTEe, XeCTKO COeAUHEHHOM C Hell, HO obecneunBaeT ee
COeAuHEHNEe C NpPOMEXYTOYHON nnatdopMON, KOTOpas B CBOK o4yepenb
MOXEeT COoBeplaTb nepeMeweHme no OTHoWeHnt K cucteme 101 KoopauHar,

obbegnHeHHON Co cnyTHMKOBOW nnatdopmon 100.

Ha ¢ur. 3 nokasaH ewe OAMH BapuWaHT YCTAHOBKW CUCTEMbI

CTabunNn3aumnm n HaBEAEHUA COrMacHO HACTOALWEMY M306PETEHMUIO.

B BepxHel 4yactn aTon purypbl NOKasaH NoOABUXHbIA OMOPHLIN 3/IEMEHT
210, cTabnnn3npoBaHHbIN KakK U B NnpuMmepe, NoKazaHHOM Ha ¢wur. 2. OgHako
Ha GuUr. 3 orpaHNYUTENbHbIN 3NeMeHT 111 He BbINOJHEH 3a 0AHO uenoe C
HaHocnyTHMKOBOM nnatdopmon 100, HO MOXET coBepllaTb NepemMeLlieHune no
OTHOLWIEHUID K Hel K 3aTeM Mno OTHOWweHuw K cucrteme 101 kooppuHaTt. Ha
dur. 3 orpaHnunTenbHbIM 3n1eMeHT 111 3aTeM NnpMHUMaeT 6onee yoMHEHHYIO
¢dbopMy, NOCKONBKY OH MMeeT MecCTa COeAUHEHUA paxe Ana yaJuHSAEeMbIX
HOXEK, KOTOopble B C/iydae, NokKa3aHHOM Ha ¢wur. 2, coeguHeHbl B KayecTee
anbTepHaTMBblI C HaHocnyTHuUkoBon nnatdopmon 100. TakuMm o6pa3oM, Ha
dur. 3 (B oTAmMume ot dur. 2) NOBOPOTHLIA LWAPHUP, KOTOPbLIN CBA3bIBAET
HOXKY 310 C orpaHuyuTenbHbIM 37eMeHTOM 111 (KOTOopbi B 3TOM Ciay4ae

CTAHOBUTCA NPOMEXYTOYHON nnaTtdopmMor) 0603HAUYEH CCbIIOYHLIM HOMEpPOM
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314, a CCbIUIOYHbIM HOMepOoM 324 aHanornyHoiMm o6pa3oMm o0603HayeH
NMOBOPOTHbLIA LIAPHUP, KOTOPbIN CBA3bIBAET APYrYyI0 YAJNUHAEMYK HOXKY

BCerga C O4HUM U TEM Xe OrpaHUYNTENbHbIM 371eMeHTOM 111.

B utore, ccbiyloYHbIM HOMepOM 110 0603Ha4YeH ewe oAMH NOBOPOTHbLIN
LWAPHUP, C NOMOLLLbID KOTOPOr0 OrpaHMYuUTenbHbIM 3neMeHT 111 coeanmHeH co
cnytTHukoson nnatpopmon 100 (koTopas,, TakuM o06pa3oM, HEXeCTKO
npukpenseHa K Hen). NMoBOPOTHLIN WwapHUp 110 BbINOJHEH C BO3MOXHOCTbLIO
ynpasnieHua OO6bl4HbIM MNPUBOAHbLIM  CPEeACTBOM; OAHAKO yrpasjieHune
WapHUPOM 110 He npegHa3HayeHo  Ans  TOYHOMU KOMNeHcauuu
HecTabuabHOCTU HaHOCMYTHUKOBOM nnaTdopMbl 100, npu 3TOM
OrpaHUuYunTesNbHbIN  3neMeHT 111 npoAo/IKUT  ABAATbCA HeCcTabuabHOWU
NPOMEXYTOUYHOMW nNaTtdopMONn, a NOABUXKHBLIN OMOPHbLIK 3neMeHT 210 BCe
Takxke 6yner HyXeH, Npu 3TOM B KOHMUrypauuum, nokasaHHoOW Ha dwur. 3,
ynpasneHue ctabunnusaumen M HaBefeHUEM OCYLLECTBASAETCA TakKXe, Kak U B

cnyyae, noKasaHHOM Ha dwur. 2.

TakuMm o06pa3oM, OCHOBHas @YHKUMA MNOBOPOTHOro wapHupa 110

3aKN4aeTca B yBeaM4YeHnMn aMmnantygbl HaBeaeHu4.

Heobxognmo onpepenntb, Kak B KOHMUrypauum, nokasaHHoOW Ha ¢wur.
3, TOT Xe CaMblil MEéXaHW4YeCKMin MOAY b, BbINOJIHEHHbIA B BUAE MOABUXHOIO
ONOpHOro anemMeHTa 210, cTabunmMsanpyemoro n peryampyemoro ynpasiasemMmbim
cnocoboM, MoOxeT ObITb MCNOAb30BaH B CUCTEMAX, B KOTOPbIX HeobxoauMma
yBe/MYEeHHas aMnauTyga HaBeneHus; npu  3TOM  BCe MoOXeT ObiTb
peann30BaHO UCKNKUYUTENBHO NyTeM AobaBneHua ewe o4HOro ynpasasaeMoro

lapHupa.

BaXxHO OTMEeTUTb, 4YTO nMpPUBOAHbIE CpencTBa, KOTOpPble peannsyroT
ynpasneHue wapHupoMm 110, He AO0O/MKHbI WMMETb KaKue-TO CcrneuuajnbHbie
TEXHUYECKME  XapaKTepucTukun. TeopeTnyeckn He Tpebyetrca paxe
COeAMHEHMNE OrpaHUYUTENbHOro 3feMeHta 111 nocpeacTBOM MOBOPOTHOM

orpaHnunTenbHom cea3n 110 Man UCKNKUYUTENBHO NOCPEACTBOM MOBOPOTHOM
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orpaHuyuTenbHon cBa3m 110; no cywectBy, @YHKUMA YyBeIUYEHUSA
«AnanasoHa»  yrinoBoro HaBefeHua  MoxXeT ObITb AOCTUrHYyTa C
NCNONb30BaHNEM  coeauHeHua  nwboro  Tuna, KOTOpoe  MO3BONSAET
OrpaHU4YnTENbHOMY 31eMeHTy 111 OCyLlecTBAATb KOHKPETHbIE NepeMeLleHns
npu BpaweHun C AByMSA cTeneHaMn csoboabl MO OTHOWEHUIO K cucteme 101

KoopauHaT, ob6begnHeHHON CO CnyTHUKoBOW naatgopmon 100.

Kpome TOro, onucaHHoe msobpereHne camo no cebe MOXeT NoaxXoAuTb
AN MHOXeCTBa BapuMaHTOB, KOTOpble MOryT obecneunBaTb AOMNOAHUTENbHbIE
npenMmyuwecrtsa N0 CpaBHEHUID C paHee OMUCAHHbIMU NpeUMYLLECTBaMU. DTuU
AONOJIHUTENbHbIE BapuaHTbl MOryT ObiTb peanu3oBaHbl CneunanncTtom B
AaHHOM obnactu TexHuku 6e3 BbIXoga 3a npegenbl o6bemMa HaCToALWEero
n3obperteHnsa, 4To ouyeBuaHbIM 06pa3oM cneayer M3  OMUCAHUMA M

npunaraemon opmynbl n3obperteHus.

Takum 06pasoM, MOJIOXKEHNE HEKOTOPbIX OMUCAHHbLIX 3JIEMEHTOB MOXET
6bITb U3MEHEHO, HANpuUMep, NOpPAAO0K, B KOTOPOM PACMONIOXEHbI aKTUBHbIE U
NACCUBHbIE 3NEMEHTbI B YAJIMHAEMbIX HOXKaxX, MOXET 6biTb M3MEHEH Ha

NPOTUBOMNONOXHbIN.

B panbHenweM TOYHOCTb U 3(P(PEeKTUBHOCTb yNpaBieHUsa OpueHTaunen
cuctembl 200 MOryT 6bIThb yay4dlleHbl NyTEM ONTUMU3ALMKN FrEOMETPUYECKOro
TMNa, HanpuMmep, NyTEM W3MEHEHUS HaKJOHA YAJIMHAEMbIX HOXEK. 3OTU
reomeTpuyeckune npoLeccsl ctabunusaumm TaKxe ABNAKOTCA
dYHKUNOHANbHLIMKN C TEM, YTOObI CAenaTb BCIO CUCTEMY 6osiee KOMNAKTHOMN M
bonee XeCTKOW, nNpu 3TOM BCE peleHusa, KoTopble 6yayT AOCTUTHYTHI,
cnefyeTt cuuTaTb BapuMaHTaMu C TeMU Xe n3obperaTesNbCKUMU MpUHLMNamMu,
4yTO MW wn3obperTaTenbCKue MNpPUHLMNLI, WCMNOAb30BAHHbIE B HACTOALWEM

n3obperteHun.

KpoMe Toro, KaxAablii 3/1€EMEHT MOXET ObiTb BbIMNOJHEH M3 pa3/INYHbIX
MaTepManoB, MOXET UMETb PasnnUyHyo HGOPMY MAM MOXET UMETb PA3JIMUYHbIN

pasMep; a TakXe CaMO U306peTeHne MOXET 6biTb peasim30BaHO KOHKPETHbIM
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cnocoboM, npu 3TOM MHOrMe npuBeAeHHble O0COBEeHHOCTM MOryT ObITb

3dMeHEHbl Ha TEXHUYECKN 2KBUBAJIEHTHbIE 3/1EMEHTHLI.

B wtore, onucaHHoe wu306peTeHMe MOXeT ObITb nNpurogHo Ang
NCNONBb30BAHNA W MNOAAEPXaHUA AOMNOAHUTENbHbLIX CNOCO60B Yyy4dlleHUs
TEXHUYECKUX XapaKTePUCTUK ONUCAHHOW CTabunnsnpoBaHHON nnaTtdopmbl. B
YaCTHOCTW, 3HAJYWUTENIbHbIAW  NPOrpecc OXWAAeTCa B  OCyLWeCTBAEHWUU
NacCUBHOro aneMeHTa 313, COeAUHEHHOr0 C YAJMHAEMBIMN HOXKaMu. Kpome
TOro, TEXHONOMMYECKUN NPOrpecc TakxXe NpoucxoanTt u B 061aCTu IMHENHbIX
npueoaos 312: B 6anxanwee BpemMa MOryT CTaTb A4OCTYNHbIMKU 6onee nerkue,
bonee TouyHble unum 6onee 6bICTpPble ynpaBsseMble JIMHENHbIE NMPUBOAbLI, B
pe3ynbTtaTe 4Yero OHW MOryT OblITb MCMOJIL30BaHbl AJ19 peann3aunn HOBbIX U

6onee 3hPHEKTUBHBLIX CPenCTB NO yNpaBAEeHUO CTabunusaumen.

Oco60 UHTEepeCHbIM MOXeT 6biTb BapuMaHT OCYLWECTBAEHUSA, B KOTOPOM
napaMeTpbl pacCesHMs U XECTKOCTU/Yynpyroctu noaydeHbl B CTPYKType
camoro papuratens. PeanbHble aBuratenn 6e3yCnoBHO BCerga MMEKT 3TU
napaMeTpbl, MOCKOJIbKY He CyLieCTByeT COBepLIeHHO HeaedopMupyembix
MaTepuanoB U ABUXEHWW, HE MOABEPXEHHbIX BO3AEUCTBUIO TPEHUSA, OAHAKO
He CyLlWeCcTBYeT A[0CTaTO4HO OTpaboTaHHbIX TEXHONOruMn, KoTtopble Obl
obecneunBanm KOHCTPYKUUIO AOBUratenen, B KOTOPOU onpeneneHue 3Tux
napamMeTpoB MOrno O6bITb Haanexawum o6pa3oM 3a4aHO C HeobxoamMomn
cteneHbld cBo6OAbl B KA4yeCTBE KOHCTPYKTUBHON nepeMeHHOW. OpHako B
BO3MOXHOM Cfyyae, B KOTOPOM WMENUCb L[OCTYMHble TEXHON0rnu
KOHCTPYKUMM M MaTepuanos, no3ponsdwwme paspabatbiBaTb ABuUratenn, B
KOTOPbIX Takue Ko3(hdPUUMEHTbI XKECTKOCTM U  pacCesaHua ABAAKTCA
ynpaBnsseMbiMU, Kak U NponCcxoanT C ApyrmMMu napaMmeTpamm U3 TeXHUYECKnX
XapaKTepuCTUK, npuv 3TOM OYEBUAHO, UYTO HacToslee u3obpeTeHue MOXeT
6bITb peann3oBaHO C UCNOIb30BAaHUEM YAJIMHAEMbIX HOXEK, BCE KOMMOHEHTI

KOTOPbIX BblIMONMHEHLI B BUAE €AUHOI0 3JIEMEHTA.

OuyeBMAHO, 4YTO B JdafbHEWWEM MHOMME YAyJYWEHUs MOryT ObITb

npeacraBneHbl B 3aBNCNUMOCTHU oT aBonawunmn TEXHUKMH, KOTOpas
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3anHTepecoBaHa B pe€anan3aumnm HacCTodLlero M306p€TeHVIF|. Takune wMepbl
yayyuweHnsa, KoTopble HE OnNncCaHbl B AdHHOM AOKYMEHTE, MOIryT, B KOHEYHOM
cyere, CtaTtb 06bEKTOM AOMNOJIHUTENbHbLIX MNATEHTHbIX 3adaBOK, CBA3aHHbLIX C

HacToAWMM n3obpeTeHnemM.
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®OPMYJIA N3OBPETEHUA

1. Cuctema ctabnnunsmpyeMmoro HaBegeHus, coaepXxalias NOoABWUXHbIN
onopHbii 3neMeHT (210), COEAMHEHHbIM MO MEeHbllen Mepe Tpemsa
COeAUHUTENIbHbIMU 3/IEMEHTaMuU C HecTabuabHOW nnaTtopMOn, nNpu 3TOM
COeUHUTENIbHbIE 2N1IEMEHTbI XapaKTepu3yTCca TeM, YTo:

a. OAWH COeAUHUTENbHbIA 3N1IEMEHT npeacrasngaeT cobon wapHup (211),
obecneumBalWwmMii BO3MOXHOCTb BpaLLEHUSA TOJNBKO C ABYMA WAWN TpeEMS
creneHamun ceoboabl,

b. aApyrme no MeHbwen Mepe pABa COEAUHUTENIbHbIX 3J1IeMeHTa
npeacraBnarT cobon yannHAEMble HOXKMW, perynumpoBKa AJIMHbI KOTOPbIX
obecneyeHa C nMOMOLWbLIK nMpuBoAa, W Kaxaasa W3 YOAJUMHAEMBbIX HOXEK
COeAUHEeHa OAHUM W3 CBOWX KOHLOB C MNOABWXHbLIM OMOPHbIM 3J1€MEHTOM
(210) n coeanHeHa ApPYrMM CBOUM KOHLOM C HecTtabunbHoW nnatdopMon, u

C. MO MEeHblueNn Mepe OAHa U3 YAJIMHAEMbIX HOXEK TaKXe COAepXuT
OAWH nnn 6onee saneMeHTOB ANA AeMnNdUpoBaHNa N aMOpPTU3aALUMN YOJIMHEHNSA
UKW CXKaTUS YKa3aHHON YANNHAEMOWN HOXKMN,

d. coeguMHeHMA YyKasaHHbIX MO MeHblen Mepe p[BYX HOXEK C
NOABWMXHBLIM OMOPHbLIM 3neMeHToM (210) M yKasaHHOW HecTabunbHOM
nnatopmon npepcraBnalT cobon wapHupbl, obecneuymBawwmne TONbKO
BpalleHMe, KaxAbli M3 KOTOPbIX WMEET MO0 MEeHbLuen Mepe p[Be CTeneHwu

csoboabl.

2. Cunctema ctabunusmpyemoro HaBeaeHusa no n. 1, coaepxawas

TOJIbKO AB€ YANTUHAEMbIE HOXKMN.

3. Cuctema crabunusmpyemoro HaBegeHuss no n. 1, B KOTOpPOW no
MEHbLUEel Mepe OAHA YAJIMHAEMas HOXKa NpUcoeAMHEHA MO MEeHbluen Mmepe
OAHMM N3 CBOUX ABYX KOHLOB MOCPeACTBOM LWWapHupa, obecneumsarowero

BO3MOXHOCTb BpallleHNA C TPpEMA CTENEHAMNU ceBob60oabl.

4. CuncteMma crabununsnpyeMoro HaeBeaeHus no n. 1, B KOTOpPOM nNoO

MEHbLLEen Mepe oOaHa YyaAJInHAe€Maa HOXKa npucoegnHeHa CBOUMU ob6onmum

30



KOHLLAMW MOCPEeACTBOM LapHMpa, 06ecnevynBaoLLEro BO3MOXHOCTb BpaLLEHUS
TONbKO C ABYMSA CTENEHAMMU CBOHOAbI,

npu 3TOM YAJMHAEMAss HOXKA WMEET 4acCTb, BbIMNOJHEHHYIO C
BO3MOXHOCTbIO CBO60AHOIr0 BpallEHUS MO OTHOLIEHWUID K €€ APYroi 4yacTtu

BOKPYT OCU YAJINHEHUS.

5. Cucrema cTabunusmpyemoro HaBeaeHus no n. 1, B KOTOpPOWM
yKa3aHHble 0AWH unn bonee saneMeHToB Aasa AeMndUpPOBaAHMA U aMOpTU3aLmnm
YANAVNHEHUA MW CKATUA YOJMHAEMON HOXKMW NpeacTaBnsatoT cobon nacCUBHbIE
9/1eMEHTbl, XapakKTepusyluwmeca HeynpasnasaeMbiM KoadpdpuuneHtom «k»

XECTKOCTU U HeynpaBnsaeMbiM ANCCUNATUBHBIM KO3MDMULNEHTOM «C>».

6. CuctemMa crtabunusmpyemoro HaseaeHusa no nwbomy u3 nn. 1-5, B
KOTOpON HecTabunbHaa nnatdopma, C KOTOPOWN COEAUHEH NOABUXHBIN
onopHbin anemeHT (210), npepcrasnsAeTr Co60M CNYTHUMKOBYHK nnatdopmy
(100).

7. Cncrema crabunusmpyemMoro HasegeHus no nwbomy m3 nn. 1-5, B
KOTOpOM HectabunbHas nnatdopMa, C KOTOPOW COEAUHEH MOABUXHbIN
onopHbin 3nemeHT (210), B CBOKW oO4Yepeab COeAMHEHA CO CNYTHUKOBOW
nnatopmon (100) nocpeactBoM CUCTeMbl CBA3eW, obecneyunsatowwen
nepeMeLweHns npuv BpaLLleHUW N0 MeHbLEW Mepe C ABYMSA CTeneHsAMU

cBob6oabl.
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N3MEHEHHAA ®OPMYJIA U3OBPETEHWUA no cT. 34 PCT.

(ana nofayun Ha permoHanbHoOW (ase)

1. Cuctema ctabunnusmpyemMoro HaBeageHus, cogepxawias:

NOABWMXHbLIN OMOPHbLIAN 3nemeHT (210), coeguHEHHbIN MO MEHbLUEN Mepe
TpemMsa coeguHUTENbHbIMWU 3J1eMEeHTAaMN C HecTabunbHOW nnaTdopMOn, npwu
3TOM

OAWH COEAVMHUTENbHbIN 3N1eMeHT npeacrasngaer cobon wapHup (211),
obecneumBaWwmMii BO3MOXHOCTb BpaLLEHMA TONbKO C ABYMS WKW TpeMs
creneHaMn cBoboabl, a Apyrue nO MEHbWEW Mepe ABa COeaUHUTEsIbHbIX
aNeMeHTa NpeacTaBNAlT COO60W yAJIMHAEMbIE HOXKW, PEeryinpoBka ANWHDI
KOTOpbIX ob6ecnevyeHa C NOMOLLbIO NpUBOAA,

Kaxxaaa u3 yannHAEeMblX HOXEK COoefuHeHa OAHUM U3 CBOUX KOHLOB C
NOABUXHbBIM OMOPHbIM 3n1eMeHTOM (210) u coeguHeHa fpyruM CBOMM KOHLLOM
C HecTabunbHON nnaTdopMon;

NPUYEM YANNHAEMbIE HOXKWN XapaKTepu3ylTca TeM, YTO:

a. N0 MEeHblUeln Mepe OfHa M3 YAJIMHAEMbIX HOXEK TaKXe COAEepXUT
OAWH nnn 6onee saneMeHTOB ANA AeMnNUPOBAHUSA U aMOpPTU3aLNN YANNHEHUSA
NN CXKaTUSA YAJIUHAEMOWN HOXKMN,

b. ykasaHHble 3neMeHTbl ana aemMndupoBaHMA U aMOpTM3aLUK
pa3MelleHbl NocnefoBaTesibHO C NPUBOAOM, U

C. COeAMHEHNS YKa3aHHbIX N0 MEeHbLUEN Mepe ABYX YOJIMHAEMbIX HOXEK
C NOABWXHbLIM OMNOPHbIM 3neMeHTOM (210) u HectabunbHOn nnaTdopmon
npeacTaBnalT Ccob60M WapHUpbl, KaXAabld U3  KOTOpbIX obecneyuBaetr

BO3MOXHOCTb BpallleHNA Nno MEHbLUEN Mepe C AByMA CTENEHAMMU cBob60oabl.

2. Cuctema ctabunusmpyeMoro HaeseaeHus no n. 1, coaepxawas nse

YANNHAeMble HOXKN.

3. Cuctema crabunusmpyemoro HaBegeHus no n. 1, B KOTOpPOM no
MEHbLUel Mepe OAHA YAJIMHAEMas HOXKa NpuUcoeAMHEHA MO MEeHbllen mepe
OAHMM N3 CBOUX ABYX KOHLOB MOCPeACTBOM LWapHupa, obecneumsarowero

BO3MOXHOCTb BpallleHNA C TPEMA CTENEHAMNU ceob6oabl.



4. Cucrtema crabunmnaumpyemoro HaeegeHus no n. 1, B KOTOpPOW Mo
MEHbLUEel Mepe OAHa YAJIMHAEMas HOXKa npucoeguHeHa cBOMMU 060MMMU
KOHLAMM NocpeacTBoM LWapHupa, obecneumnsatowero BO3MOXHOCTb BpalleHNs
TONbKO C ABYMS CcTeneHssMu csoboabl,

npuM 3TOM OA4HA 4YacCTb YAJIMHAEMON HOXKWU BbIMNOMHEHA C BO3MOXHOCTbIO
CBO6OAHOrO BpaleHMA N0 OTHOWEHUIO K ee ApYyroM 4acTu BOKpYr Ocu

YANTNHEHUA.

5. Cucrema cTabunusmpyemoro HaBeaeHMs nNo n. 1, B KOTOpPOWH
yKa3aHHble O4MH nnn bonee sneMeHToB gnsa AeMnduMpoBaHMA U aMOpTU3aLmun
YAAVNHEHNUSA WK CKAaTUa  YANUHAEMOW HOXKW, npeacrtaBnstoT cobon
NacCuBHbIE 3N1€MEHTHI, XapakTepusylowmecs HeyrnpaBAsaeMbIM
KoahdpunumeHToMm «k» XKECTKOCTM U  HeynpaBASiEMbIM  AUCCUMATUBHbLIM

KO3 DULMEHTOM «C».

6. Cuctema crabunusmpyemoro HaeepeHuss no nwbomy m3 nn. 1-5, B
KOTOpOoM HectabunbHasas nnatdopMa, C KOTOPOW COEAUHEH MOABUXHbIN
OonopHbii anemeHT (210), npepcraBnser Cobol CNyTHUKOBYK nnatdopmy
(100).

7. Cncrema crabunusumpyemMoro HasegeHus no nwbomy m3 nn. 1-5, B
KOTOpOoW HectabunbHas nnatdopma, C KOTOPOW COEAUHEH TMOABUXHbIN
onopHbin 3nemeHT (210), B CBOKW oO4Yepeab COeAMHEHA CO CNYTHUKOBOW
nnatopmon (100) nocpenctBoM CUCTeMbl CBA3enW, obecneuyunsatoLwen
nepeMeLleHna npuv BpaLlEeHUW N0 MeEHbLWEW Mepe C ABYMSA CTeneHsAMMU

csoboabl.
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