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Bajbl, IIEPBYIO, BTOPYIO, TPETbI0 M YETBEPTYIO MAcCChl, a TaKXKe IPUBOAHYIO cucrteMy. IlepBbiii Bai
HMMeEET NEPBBIA U BTOPOM KOHILBI. BTOpoil Ban umeeT TpeTud U 4eTBEPTHIM KOHLBI. IlepBblil U BTOpOIi
BaJIBl MIMEIOT OOIYIO OCh, & MEPBBIA KOHEI] U TPETHH KOHEI HaXOAATCS PAIoM Apyr ¢ apyroM. [lepsas
Macca SKCIIGHTPUYECKH YCTAaHOBJIEHAa Ha IMEPBOM BaJly M BBIIOJIHEHAa C BO3MOXHOCTBIO BpPALICHUS
BOKpYT IIepBOro Baya. Bropas macca SKCUEHTPHUYECKH YCTAHOBIEHA HA BTOPOM Bally M BBINOJIHEHA C
BO3MOXKHOCTBIO BpAIlIeHUs] BOKPYT BTOPOTo Bajia. TpeThbs Macca SKCIIEHTPUUYECKU YCTAaHOBJIEHA HA IEPBOM
BaJly 1oJ NE€PBBIM YIJIOM OTHOCUTEJIIBHO HepBOﬁ MAacCChI ¥ BBIITOJIHEHA € BO3MOXHOCTBIO BpallICHUA BOKPYT
nepBoro Baja. YeTBEpTas Macca SKCLEHTPUYECKH YCTAHOBIEHA Ha BTOPOM Bally IOJ, BTOPBIM YITIOM
OTHOCHTENIBHO BTOPOI MAacChl U BEINOJIHEHA C BO3MOXHOCTBIO BpAIllEHUs] BOKPYT BTOPOro Bana. TpeTss u
YE€TBEPTasA MACChI MPOCTPAHCTBEHHO OTACJICHBI OT, COOTBETCTBCHHO, nepBoﬁ u BTOpOﬁ MacCC U BBIIIOJIHCHBI
C BO3MOYKHOCTBIKO JEMCTBHSI YAaCTUYHO YpPaBHOBEIIMBAIOIIMMHU MacCcaMU IEpBOM M BTOPOH Maccawm,
COOTBETCTBEHHO. [IpMBOIHAs cHcTeMa BBINONHEHA C BO3MOXKHOCTBIO BBHIOOPOYHOTO TEHEPHUPOBAHUS
SITUNTHYECKOT0, KPyTOBOTO U IMHEHHOT 0 KonebaTeIbHOTO ABIKEHUA. B epBoii BeiOnpaeMoil HacTpoiike
MIPUBOAHAS CHCTEMa COOOIAET BPAIIATEIbHOE JBIKEHUE TIEPBOMY M BTOPOMY BaslaM, YTOOBI 3aCTABUTH
TIEPBYIO ¥ BTOPYIO MAacchl BpallaThesl B 0OIEM HalPaBJIEHHH, CO3/1aBasi TEM CaMbBIM SJUITMITHYECKOE HITH
KpyroBoe KosnebarenbHoe IBIKEHIE yCTpoicTBa. Bo BTopoit BEIOHpaemoit HacTpoiike MpUBOIHAS CUCTEMA
co00IIaeT BpaIlaTeNnbHOE ABMKEHHE NEPBOMY M BTOPOMY BajaM, YTOOBI 3aCTaBUTH MEPBYIO M BTOPYIO
Macchl BpaIIaThesl B MPOTUBOIIOIOXKHBIX HAIPaBICHUSX, CO3/1aBasi TEM CaMbIM JITHEHHOE KoJeOaTebHOe
JIBU2KEHHE YCTPOUCTBA.
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3KCLEEHTPUKOBOE BUBPALIMOHHOE YCTPOUCTBO 1 CNOCOB YNPABINEHUA
TAKUM YCTPOVUCTBOM

[MepekpecTHaga ccbinka Ha POACTBEHHbIE 3adBKM

[1] B 4aHHOM 3asBKe ncnpawmsaeTcs NpuopuTeT NpeaBapuTEnbHON 3asBKM Ha
nateHT CLUA Ne 62/632,348, nogaHHon 19 deBpans 2018 r., BCe coaepxaHne KOTOPOU

NONMHOCTbLIO BKIHOYEHO B HaCTOFILLlI/IIZ AOKYMEHT NOoCpeaACTBOM CCbINTKW.

[NepeyeHb YepTexen

[2] Mpunaraemble YepTEXM ABNAITCA HEOTHEMMNEMON YacTblo N300PETEHMS 1
BKITIOYEHbl B HACTOsILLEEe OnucaHue. Yeptexxku MnCTpUpYT NPUMEPHbIE BapuaHTbI
OCYLLIECTBNEHUS N30OPETEHUS N BMECTE C ONUCaHNEM U POPMYNON N30BpeTEeHUs cnyXar
ANA 06 BbACHEHUA, MO MEHbLUEN MEPE - YAaCTUYHO, Pas3NUYHbIX NPUHLMUMNOB, NPU3HAKOB NN
acnekToB packpbITUs. HekoTopble BapuaHTbl OCyLWeCTBNeHus wusobpeTteHus 6Gonee
NnoapPobHO PackpbITbl HKE CO CCbINIKOW Ha npunaraemble Yeptexn. OgHaKo pasnuyHble
acnekTbl n3obpeTeHna MoryT 6bITb peann3oBaHbl BO MHOMMX PasfuYHbIX opmax, U ux He
cnepyet  paccMmartpvBatb  Kak  OrpaHWYeHHble  peanusauyusiMu, W3MNOXEHHbIMU B
Hactoswem aokymeHte. OAMHAKOBbIE HOMEpa OTHOCATCA KO BCeM MNOoAOOHbIM, HO He
oba3arenbHO OANHaKOBbIM UMW ULEHTUYHBIM 3NIEMEHTaM.

[3] Ha «dwur. 1 npeacrasneH npospadHbld  BuL B aKCOHOMETPUM
3KCLEHTPUKOBOro BUOPaLMOHHOrO YCTPOUCTBA B COOTBETCTBUM C OAHUM unun Bonee
BapuaHTamm OCyLLEeCTBNEHNS n3o0peTeHus.

[4] Ha cwur. 2 npeacraeBneH npo3payHbliil BuUA COOKY 3KCLEHTPUKOBOTO
BUOPALMOHHOrO YCTPOMCTBA B COOTBETCTBMM C OAHUM unn Gonee BapuaHTamu
ocyLeCTBNEHNS N306peTeHuns.

[5] Ha cour. 3A npeacraeBneH B akCOHOMETPUU BUJ CBEPXY IKCLEHTPUKOBOIO
BUOPALMOHHOrO YCTPOMCTBA B COOTBETCTBMM C OAHUM unn 6Gonee BapuaHTamu
OCyLEeCTBNEHNS N306peTeHuns.

[6] Ha cwur. 3B npeacraesneH B akCOHOMETPUM BUA CHU3Y 3KCLEHTPUKOBOrO
BUOPALMOHHOrO YCTPOMCTBA, MOKasaHHOro Ha cdwur. 3A, B COOTBETCTBUM C OAHUM UK
fonee BapmaHTamm OCyLLECTBNEHNS N300pETEHMS.

[71 Ha cour. 4 npeacrasneH Bug ¢ NPOCTPAHCTBEHHBIM Pa3HECEHMEM AeTanen
3KCLEHTPUKOBOrO BUBOPALMOHHONO YCTPOWCTBA B COOTBETCTBUM C OAHUM unun Gonee

BapvaHTamu OCYLLIECTBINEHMS HacTosLero nsobpereHus.
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[8] Ha cwur. 5 npegcrasneH Bua B paspese 3KCUEHTPUKOBOIO BUOPALNOHHOMO
yCTponcTea, nokasaHHoro Ha cur. 3A n 3B, B coorBeTctBMM C ogHum unmn Gonee
BapuaHTaMu OCYLLIECTBIIEHUSA PACKPbITUS.

[9] Ha dowur. 6A npeactasneH Bug CcOOKy BMOPaAUUMOHHOMW CUCTEMbI B
COOTBETCTBUM C OJHMM wnu Gonee BapuaHTamMy OCYLLECTBMEHUS HAaCTOALLEro
n3obpeTeHus.

[10] Ha dur. 6B - Bug c6oky BUOPALNOHHON CUCTEMbI B COOTBETCTBUN C OAHUM
unun 6onee BapnaHTaMmm OCyLLECTBIEHUSA HAcTosLEero n3obpeTeHms.

[11] Ha dur. 7A npeacraBneH B1g B aKCOHOMETPUM BUOPALMOHHON CUCTEMbBI B
COOTBETCTBUM C OAHUM Unun 6onee BapuaHTamm OCyLLECTBNEHNSA N30OPETEHNS.

[12] Ha chur. 7B npeacraBneH Bug B aKCOHOMETPUU BUOPALMOHHON CUCTEMbBI B
COOTBETCTBUM C oOgHuM wunu ©Oonee BapuaHTamy OCYLLECTBMNEHUS HacTOsLEero
nsobpeTeHus.

[13] Ha dur. 8 npeacrtasneHa cxema BUBPaLMOHHON CUCTEMBLI B COOTBETCTBUM
C 0AHUM nnu 6onee BapMaHTamMm OCYLLECTBINEHNA HACTOALLEro N3obpeTeHns.

[14] Ha dur. 9 cxemaTnyeckn M30OPaKEHO IKCUEHTPUKOBOE BMOpPaUMOHHOE
YCTPONCTBO, CBSI3AHHOE C CUCTEMOW YNpPaBfieHUsi, B COOTBETCTBMM C OZHMM mnn Gonee
BapuaHTaMmu OCyLLECTBMNEHMA N300peTeHNS.

[15] Ha dur. 10A cxemaTnyeckm n3obparkeHo 3KCLEHTPUKOBOE BMOpaLNOHHOE
YCTPONCTBO, CBSA3AHHOE C CUCTEMOW YNpaBfieHUsi, B COOTBETCTBMM C O4HMM mnn Gonee
BapuaHTaMmu OCyLLEeCTBMNEHMA N300peTeHns.

[16] Ha dwur. 10B cxemaTtuyeckm mnsobpakeHO BUOpaUNOHHOE YCTPOUCTBO,
CBSI3aHHOE C CMCTEMOW ynpaBneHusi, B COOTBETCTBUM C OAHUM mnnn Gonee BapmaHTamm
oCyLeCTBNEHNS N306peTeHuns.

[17] Ha dwmr. 11 npeacraBneHbl 3aBUCALLME OT BPEMEHU CUMbl MEXAY
MacCOBbIMW 3NIEMEHTaMMN 3KCLEHTPUKOBOro BUBPaLMOHHOIO YCTPOMUCTBA B COOTBETCTBUM
C 0AHUM nnu 6onee BapMaHTammn OCyLLECTBNEHMSA N300peTEHNS.

[18] Ha dwr. 12 npeacraBneHbl 3aBUCALLME OT BPEMEHU CUMbl  MEXAY
MacCOBbIMW 3NIEMEHTaMUN 3KCL{EHTPUKOBOrO BMOPALMOHHOrO YCTPOMUCTBA B COOTBETCTBUM
C oaHUM nnu 6onee BapmaHTamm OCyLLECTBNEHNSA N300peTeHns.

[191 Ha dwmr. 13 npeacrasneHbl 3aBUCALLME OT BPEMEHU CUMbl  MEXAY
MacCOBbIMW 3NIEMEHTaMMN 3KCLEHTPUKOBOro BUBpaLMOHHOrO yCTPOMUCTBA B COOTBETCTBUM
C OAHUM 1nu Bornee BapMaHTaMmn OCYLLECTBINEHMSA HACTOALLEro n3obpeTeHuns.

[200 Ha dwr. 14 npeacraBneHbl 3aBUCALLME OT BPEMEHU CUMbl  MEXAY
MacCOBbIMW 3NIEMEHTaMMN 3KCLIEHTPUKOBOrO BMOPALUMOHHOIrO YCTPOMUCTBA B COOTBETCTBUM

C o4HUM 1nv 6onee BapuaHTamm OCyLLECTBIEHUSI U300peTeHMs.
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[21] Ha owmr. 15 npeacraBneHa O6nok-cxema MPUMEPHON KOMIMbIOTEPHON
CUCTEMbI, B KOTOPOW MOTyT ObITb peann3oBaHbl PackpbiTble BapWaHTbl OCYLLECTBNEHUS,

COrnacHoO BapuaHTy OCYLLECTBMNEHNS HACTOSALLEro packpbITUS.

CyLWHOCTb M300pETEHUA U _CBEAEHUS, NOATBEPXKAAOLINE BO3MOXHOCTb _€ro

ocyLecTBeHnda

[22] Hactoswee usobperteHue obecneymBaeT CUCTEMbI U CNOCODObI CO34aHUA
BMOpPaUMOHHbIX CWM ANsS ynpasneHuss ABWKEHWEM BUOPALMOHHOIO MPOMbILLNIEHHOIO
obopyaoBaHms wnn  Apyrux TunoB obOopyaoOBaHMSA, BKMNOYas MOnb3oBaTenbCkoe
obopynoBaHne 1 ObITOBYHO 3NEKTPOHUKY.

[23] PackpbITble BapMaHTbl OCYLLECTBNEHMSA BKNIOYAOT B €05 3KCLLEHTPUKOBbIE
BMOpPaLMOHHbIE CUCTEMbI, KOTOpPbIE MOryT CcoO3jaBaTtb, MO CyLECTBY, JIMHEWHbIE,
aNNUNTUYECKNE W/WNnM Kpyroeble konebaHusa. PackpbiTble BapuaHTbl OCYLLECTBMEHUS
BknovawT B cebs BMOpPAUUOHHbIE CUCTEMbI, KOTOpPblE MOrYT WCMONb30BaTh Takue
cucTeMbl. PackpbiTble CUCTEMbI MOFYT CoO3jasBaTb COOTBETCTBYIOLUME, MO CyLLECTBY,
NMHEWHbIE CUHYCOMAAnbHbIE CUIMbl, KOTOPbIE BbI3bIBAIOT, MO CYLIECTBY, FNUHEWHbIE
konebaHusa. B HeKkoTopbIX BapumaHTax OCyLleCTBNeHUs BMOpaLMOHHAs CUCTEMa MOXET
ObITb ycTaHoBNeHa Ha oOOpyAOBaHUM N MOXET npunarartb, MO CYLWECTBY, NUHEWHYIO
CYHycouaanbHyo cuny, 4tobbl Takum obpasom obecneumnsaTte BUbpaymo obopyaoBaHus.

[24] PackpbiTag cuctema ynpasfieHUa MOXET W3MEHATb Yrosnl ABWXKEHUA U
yCKOpeHue B rpoxoTe. B og4HOM 13 NpumMepoB CyCneH3nsa (Hanpumep, nonyxmakaa cMech)
MOXET ObiTb OOe3BOXeHa W nepemelieHa no BUOPUPYIOLWEMY CUTY rpoxoTa noj
Aenctemem BuOpaynoHHoro (konebatenbHoro) aswkeHusi. CycneHsmss MoxeT ObliTb
npeobpasoBaHa M3 XULKO-TBEPAOM cmecu B 0O0e3BOXEHHOE TBepaoe BellecTBo. [ns
YyBENMUYEHMS CYXOCTU MaTepuana packpbiTble BapWaHTbl OCYLIECTBMNEHUSA MO3BONSAOT
perynupoBaTtb Yrorn TPaHCNOPTUPOBKM CUCTEMbI, YTO YBENUYMBAET YAanNeHNe XUAKOCTU
M3 cmecu. Hanpumep, yrom TpPaHCNOPTUPOBKNM MOXHO YyBENUUUTL C 45° po 60°.
YBEMMYEHHbIN Yron MOXET CHU3UTb CKOPOCTb NOTOKa Matepuana, 4BWXKYLLUErocs BBEpX no
MOBEPXHOCTU FPOXOYEHUS, YTO AaeT Oonblle BPEMEHM ANSA BbITECHEHUSA XUAKOCTU U3
cmecn. AHanorn4Ho, BnbpayunoHHoe (konebaTtenbHoe) YCKOPEHNe CUCTEMbI MOXET BbiTb
YBENMUYEHO ANA YBENUYEHUSA YAaneHUs >XXMUAKOCTU. AnbTEepHaTMBHO, BUOpaLMOHHOE
YCKOPEHNEe MOXET ObITb YMEHbLLUEHO, YTO NPMBEAET K YAANEHNI0 MEHbLUEro KonmyecTsa
Xnagkoctun, ecnm Tpebyetca 6onee BNaxHbIN BbIXO4. B NpyUMEHeHnsX Cyxoro rpoxo4eHms
BMOpayma matepuana Takke MOXeT ObiTb yBennyeHa, Ytobbl yMEHbLUUTE BO3HUKHOBEHMWE
3acTpsBLUMX YacTuy B BUOPUPYIOLLIEN MOBEPXHOCTU (T.€. ANSA YMEHbLUEeHWUs 3abuBaHus

cuta).
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[25] B oaHOM 13 BapmaHTOB OCYLLECTBMEHMS] YCTPONUCTBO MOXET BKMOYaTb B
cebs y3en nepsBoro Asuratend M y3en BTOPOro ABUrartens, KOTOpble pPacrnonoXeHbl
BHYTPM y3na kopnyca. Y3en nepBoro gBuratensd MOXeT BKModaTb B ceba nepsbiv Bar, a
y3en BTOPOro pAsuratenss MOXeT Bkmwoyatb B ceba BTOpon Ban, no CywecTsy,
KONnuMHeapHbld nepsomy Bany. [lepBbii Ban M BTOPOW Ban MOryT ObiTb OTAENbHbIMM
anemMeHTamn. Y3en nepBoro ABuUrarens MOXeT Takke Bkrodatb B cebs nepByto rpynny
MaccC, NPUKPENMEHHYD B MECTe, HaxoAsLWEMCA B HEnocpeacTBEHHOW Onu3octn ot
MepBOro KoHUa nepBOro Bana, W BTOPY, YPaBHOBELUMBAIOLWYIO rpynny Macc,
MPVKPENMEHHYID B HEMNOCPEeACTBEHHOW OnM30CTM OT BTOPOro KOHLUAa nNepBoro Bana,
npuvyem BTOPOW KOHEL, NepBOro Barna HaxOAWUTCS MPOTMBOMOMOXHO MNEPBOMY KOHLY
nepBoro eana. Y3en BTOPOro ABUratens MOXET BKMoYaTb B ceba TpPeTbio rpynny macc.
3T1a TpeTbsa rpynna macc MoxeT ObITb NPUKpPenneHa B HENOCPEACTBEHHON BnmM3ocTn oT
MepBOro KOHLUAa BTOPOro Bana, psaoM C NEpBOW rpynmnov Macc nepsoro gsurarens. Ysen
BTOPOro ABuratens MOXeT AOMOMHUTENbHO BKMoyaTtk B ceba 4YeTBepTylo rpynny macc,
KOTOpasa CNyXuT ypaBHOBELUMBAIOLLEW rpynnonM Macc ANA y3na BTOPOro Asuratens u
npuvKpenneHa B HENocpeAcTBeHHOM Onu3ocT OT BTOPOro KOHUA BTOPOro Bana,
NMPOTMBOMOMOXHO NEPBOMY KOHLYY BTOPOro Bana.

[26] T[lepBbin Ban n BTOPOM Ban MOryT BpawlarbCs C 3agaHHOWN 4acTOTOM U B
NMPOTMBOMOMOXHbIX HAaMpPaBNEHWUsIX, B pe3ynbTare Yero Maccbl, BXOASALME B COCTaB
YCTPOWCTBA, CO3Jal0T, MO CYLLECTBY, JIMHENHYIO CUHYCOUAAnNbHYO cuny. AnNbTEPHATUBHO,
nepeblii U BTOPOM Banbl MOryT BpawaTbCA B OAHOM HarnpasneHuu [ANA COo3jaHuA
3NNUNTUYECKOrO UMW KPYroBoro ABWXKEHWUs. B HEeKOTOpbIX BapuaHTax OCYyLeCTBMEHUS
cucTeMa ynpasneHnss MOXeT ObiTb PYHKUMOHAaNbHO CBAi3aHa C yCTpPoOMCTBOM. Cuctema
ynpaBneHnst MOXeT ynpaBnaTb BpaleHnem NepBoro n BTOPOro Banos, CKOPOCTbIO U/Mnun
NOMOXEHMEM MaCCOBbIX 3IEMEHTOB AS1S CO34aHMSA CUM, UMEIOLMX 3a4aHHbIE aMNNUTYAbI
N HanpasneHus.

[27] XoTa HekoTOpble BapuaHTbl OCYLLECTBNEHMS M300pPETEHMS MNOKa3aHbl
NMPUMEHUTENBHO K  MPOMBILLNEHHOMY  OOOpYyAOBaHWMIO, UN300pEeTEeHne 3TUM  He
OrpaHMYMBAETCA. OKCLUEHTPUKOBble BUOPALUMOHHbIE CUCTEMbI B COOTBETCTBUM C
HaCTOALWMUM M300PETEHMEM MOTYT TaKKe UCMONMb30BaTLCA B MOOOM 4pYyromM YCTPOUCTBE,
rae Tpebyetca cosgasatb Bubpayum (konebaHus), Hanpumep, B MOMb30BaTENbCKOM
o6opynoBaHnn, ObITOBOW 3NEKTPOHUKE U APYTUX TUNAX 3NEKTPOHHbIX YCTPOWUCTB.

[281 Ha <dwur. 1 npeacraBneH npo3payHbliA  BuUL B aKCOHOMETPUM
3KCUEeHTpuKkoBoro smbpauymoHHoro yctponcrtesa 100 B COOTBETCTBMM C OgHUM mUnn Gonee
BapuaHTaMmm oCyLLeCTBNEHNS n300peTeHmns. SKCLUEHTPMKOBOE BUBpaLMOHHOE YCTPOMUCTBO

100 Bkntovaet B cebsa ysen 150 kopnyca, KOTOPbIA MOXET UMETb YANIMHEHHYIO hopMmy,
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onpegenswowyto ocb 102 (Hanpumep, o6o3HaudeHHylo OykBon «z» Ha dwur. 1).
SkcueHTpukosoe BubpayuoHHoe yctporncteo 100 MOXET Takke BKMoyatb B cebs y3en
110a nepsoro asuratens u ysen 110b BTOpOro asuratens, Kaxabli U3 KOTOPbIX
pacrnionoxeH BHYyTpu y3na 150 kopnyca. B HEKOTOPbIX BapuMaHTax OCYyLEeCTBNEHUS y3en
110a nepBoro asurarens MoxeT BkntovaTb B cebs nepsbi Ban 105a, OpUEHTUPOBAHHbIN,
no cyuwlectsy, Bgonb ocu 102, nepBbin MaccoBbin 3nemeHT 120a, yCTaHOBMEHHbLIN
aKkcUeHTpuyeckn Ha nepsom Bany 105a, n nepBbid ypaBHOBELUMBAIOLWNA MacCOBbIN
anemeHT 130a, yCTaHOBMNEHHbIN 3KCLEHTPUYEeCkn Ha nepsom sany 105a.

[29] Kak nokasaHo Ha chur. 1, nepBbit MaccoBbI anemeHT 120a MmoxeT ObiTb
NPUKPEnneH B HEenocpeacTBEHHOW O6nM30CTM OT MepBoro koHua nepsoro sana 105a.
[MepBbl ypaBHOBELUMBAKOLWMA MAaCCOBbIN anemeHT 130a mMoXeT OblTb NPUKPEnneH B
HenocpeaCcTBEHHOW BNM30CTU OT BTOPOro koHUa nepsoro sana 105a. Kaxabii n3 nepsoro
mMaccoBoro anemeHta 120a 1 nepsoro ypasHoOBeELUMBaKOLLEro maccosoro anemeHta 130a
MOXET BKMoyaTte B cebs rpynny anemeHToB. B ogHOM M3 BapnaHTOB OCYLLECTBMEHUS
NnepBbIA 3MEMEHT MEPBOro MaccoBoro anemeHta 120a v nepsBbld 3NIEMEHT MNEPBOro
ypaBHoBeLumBatoLlero maccosoro anemeHta 130a moryT ObiTb BbINOMHEHbI Tak, YTOObI
BbITb, MO CcywlecTBy, NapannenbHbIMU, U MOTYT ObITb YCTAaHOBMNEHbI NOA 3a4aHHbIM YrTIOM
BOKPYI OKPY>KHOCTU nepsoro sana 105a oTHocuTenbHo Apyr gpyra. B ogHoM 13 npumepos
3agaHHbIA Yron MOXET CcocTaBnaTb npubnuautenbHo 180 rpagycos (Hanpumep, Kak
nokasaHo Ha cour. 2 n 6onee nogpobHO PacKpPbITO HUXKE).

[30] VYsen 110b BTOpPOro ABUratensa MOXeT BKMYaTh B €08 COOTBETCTBYIOLLUNA
BTOpon Ban 105b, OpMeHTUPOBaHHbIW, MO CywecTBy, BAONb ocu 102, BTOPOM MacCOBbIN
anemeHT 120b, yCTaHOBMNEHHbIN 3KCLUEHTpMYeckn Ha BTopom Bany 105b, n BTOpOM
YPaBHOBELUMBAOLMIA MaccoBbI anemMeHT 130b, yCTaHOBNEHHbIN 3KCLIEHTPUYECKU Ha
BTopom Bany 105b. Bropon maccobin anemeHT 120b moxeT ObiTb NPUKPEnneH B
HenocpeaCcTBeHHOW OnM3oCcTX OT NepBoro koHuya sToporo sana 105b, npyuyem nepBbin
koHey BToporo Bana 105b npumbikaeT k nepsomy koHUy nepsoro Bana 105a. Bropowu
YypaBHOBELUMBAKOLWMA MaCcCOBbIN 3nemeHT 130b moxeT ObiTb MPUKPENNEH pPsiAoM CO
BTOPbIM KOHUOM BTOporo sana 105b, npoTMBononoxHO nepBomMy KOHLy BTOPOro Bana
105b. Kaxabin BTOpPOM MaccoBbin anemeHT 120b M BTOPOW ypaBHOBELUMBAKOLLWNA
MaccoBbIn anemeHT 130b mMoxeT Bkno4yaTh B cebs rpynny 3nemMeHToB. [1epBbin 3NEMEHT
BTOPOro maccoBoro anemeHta 120b v nepBbid 3NEMEHT BTOPOro ypaBHOBELUMBAKLLETO
mMaccoBoro anemeHta 130b moryT ObiTb BbLINOMHEHbI, NO CYLUECTBY, NapannenbHbIMU U
MOryT ObITb YCTaHOBMEHbI MOA 3ajaHHbIM YITIOM MO OKPYXXHOCTU BTOporo Bana 105b

OTHOCUTENbHO ApYr Apyra. B ogHOM M3 npumMepoB 3afaHHbI Yron MOXEeT COCTaBnsATb
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npnbnumsntensHo 180 rpagycos (Hanpumep, kak nokasaHo Ha ¢wur. 2 n 6onee nogpobHO
PacKpbITO HUXE).

[31] Kaxabi nepBbi MmaccoBbi anemeHT 120a n BTOPON MaCCOBbIN 3NIEMEHT
120b MOXeT MMEeTb NepBYK YUCTYIO Maccy. AHanorM4HO, NepPBbIA YPaBHOBELUMBAIOLLIA
MaccoBbI anemeHT 130a 1 BTOpon ypaBHOBELLMBAIOLMIA MaccoBbin anemeHT 130b moryT
UMETb BTOPYIO YNCTYIO Maccy. MOXHO BbiOpaTh pasnuyHbie KoMOUHAUUN NEPBOA YNCTON
Maccbl U BTOPON YNCTOW MAcCChbl, NPy 3TOM BEMNUYMHA BTOPOM YUCTOM MaCChl 3aBUCUT OT
BENUYMHBLI NEPBON YMCTOM MacChl, kak 6onee nogpobHO nosicHAETCs Huxe. Hanpumep,
nepBas 4yncTtasg Macca MOXET COCTaBnATb npubnuamtensHo 24,0 kr, a BTOpas 4ucTas
Macca MOXET CcocTaensaTb npubnumsntensHo 3,0 kr. B HEKOTOpbIX BapuaHTax
OCYLLECTBNEHUS KXKAbIN 3NEeMEHT NepBOro MaccoBoro anemeHta 120a MOXeT UMETL, Mo
cywlectsy, opmMy KpyroBoro cektopa ¢ pagunycom npubnmsmtensHo 14,0 cwm.
AHanNoOrM4YHoO, KaKAbIW 3NEMEHT BTOPOro MaccoBoro asnemeHta 120b moxeTr mmetb, no
cywecTsy, OpMy KPYroBoro cekropa ¢ paguycom npmbnuautensHo 14,0 cm. Kpome T0r0,
KaKAbI 3MEMEHT MNEepPBOro ypaBHOBELUMBAIOLWIErO MaccoBoro anementa 130a moxeT
UMETb, MO CyLlecTBy, OOPMYy KPYrOBOro CEKTopa C pagnycom npubnuantensHo 9,4 cm.
AHanorM4yHoO, KaKAbl 3MEMEHT BTOPOro YpaBHOBELUMBAIOLEro MacCOBOro 3femMeHTa
130b mMoOXeT Takke UMeTb, MO CcywecTsy, POPMY KPYroBOro cCektopa C pagnycom
npubnusntensHo 9,4 cm. [pyrue BapuaHTbl OCYLLECTBNEHUS MOryT BKroyatb B cebs
MacCOBble 3NIeMEHTbI, UMetoLLne gpyrne opMbl, pasMmepbl N MaccChbl.

[32] OkcueHTpukosoe BubpauyuoHHoe yctpouctso 100 moxeT cospgasarb, MO
CyLLECTBY, CUHyCOMZanbHYK CUNy C PEerynupyemMon BEeNMYMHOW W OpUEeHTauunen B
HanpasneHnn, No CyuwlecTsy, nepneHankynapHom ocun 102 (Hanpumep, B NNOCKOCTU X-Y).
B aTon cBa3un, nepsbit Ban 105a BbINOMHEH C BO3MOXHOCTbIO BpalleHnst BOkpyr ocn 102 B
NMepBOM HanpaBneHUM C YrnoBOW 4acToToW o (AENCTBUTENbHOE YUCO B eAuHULax
paa/c), a sTopon Ban 105b BbINOMHEH C BO3MOXHOCTbLIO BpaLleHust Bokpyr ocu 102 ¢
YrnoBOW 4acTOTOM ( BO BTOPOM HanpasneHun. B HEKOTOPbIX BapnaHTax oCyLeCTBNEHNS
BTOPOE HarnpasneHne MoXeT ObiTb MPOTUBONONOMXHBIM NEPBOMY HanpasBnEHUO, TOraa kak
B APYrMX BapuaHTax OCYLLECTBNEHWS MEepBOE W BTOPOE HanpasneHus MoryT ObITb
OAWHAKOBbIMW. YrnoBas 4actota ® MOXET WMETb BEnuYUHY nNpubnuU3NTENbHO A0
377 paa/c. BpaweHne B nepBoM HanpaBneHMM 3acTaBnsAeT NepBbid MacCoOBbIA 3NEMEHT
120a cosgaBaTb Nepsyto pagunanbHyto cuny Fa, KoTopas, no CylecTsy, NepneHankynspHa
TPaeKToOpuUKn KpyroBoro ABWXKEHMWS (T.€. NeprneHANKYnsapHa CKOPOCTU) NEPBOro MacCoBOro
anemeHTa 120a (kak 6onee nNogpobHO PaCKPbITO HUXKE MPU PaccMOoTpeHun dur. 11-14).

AHanorMyHo, BpalleHMe BO BTOPOM HarnpaBfeHWW 3acTaBnsieT BTOPOW MacCOBbIM
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anemeHT 120b cospgaeaTb BTOPYHO paguanbHyio cuny Fp, KOoTOpas, no CywecTsy,
neprneHanKynapHa TpaekTopuun (T.€. nepneHankynspHa CKOPOCTU) KPYroBOro ABWKEHWS
BTOpOro maccooro anementa 120b. BpaweHne nepsoro Bana 105a u sToporo Bana 105b
BOKpYr ocn 102 MOXeT AaBaTb Pe3ynbTUPYIOLLYIO CUNY, KOTOpas, No CYLLECTBY, NEXUT B
MNOCKOCTWN, nepneHaukynapHon ocu 102 (Hanpumep, B MNNOCKOCTU X-Y). JIMHEWHO
konebnowascs cuna MOXeT BO3HMKaTb, korga nepsbid Ban 105a u sTopon Ban 105b
BpawawTca B MNPOTMBOMOMOXHbLIX  HamnpaBneHusax.  AnNbTEpHaTMBHO,  Cuna,
COOTBETCTBYHOLLASA KPYrOBOMY UMK 3NNMNTUYECKOMY ABVKEHUIO, MOXET BO3HUKaTb, KOraa
nepsbii Ban 105a u BTopon Ban 105b BpaljawdTca COBMECTHO, kak Bonee noapobHO
PaCKPbITO HUXE.

[33] BenuunHa nepson cunbl F; MOXET 4acTUYHO ONpesenaTbCs YrnoBOW
4acToTOM ® U MOMEHTOM MHEepuun nepBoro maccosoro anemeHTa 120a. Kpome Toro,

BEMMYMHA BTOPOW CUibl Fp MOXET 4acTMYHO onpeaenATbCs YrnOBOW 4acTOTON O U
MOMEHTOM MHEPUMM BTOPOro MaccoBoro asnemeHTta 120b. Kaabid 3nMeMeHT nepBoro
MaccoBoro anemeHta 120a MOXET MMETb PasHyl MacCy WM MOXET MMeETb OOLLyHO
NepByl0 Maccy, a Kaxibll 3NIEMEHT BTOPOro MaccoBoro asnemeHta 120b mMoXxeT MMeTb
pasHy Maccy uUnu MoxeT umetb obLyyo maccy. B ogHOM 13 BapnaHTOB OCyLLECTBNEHUS
nepsas n BTopas Macchl MOryT 6bITb NpUGNM3NTENbLHO paBHbiMU. B aTom cnyvae cuna Fj
OyaeT MMEeTb Takylo >Xe BenuuuHy, 4to u cuna Fp, He3aBMCMMO OT COOTBETCTBYHOLLMUX
YrrnoBbIX MOMOXEHUA MNEPBOr0 M BTOPOrO0 MAacCOBbIX 3NEeMEHTOB. [1pOTUBONONOXHOE

BpaLyeHune nepsoro Bana 105a n stoporo sana 105b ¢ yrnoson yactoTon ® MOXeT gaTtb

pesynbTupytowyto cuny F = Fa + Fp, koTOpas makcnmanbHa npu yrnoBoM MOMNOXEHUN, B
KOTOPOM TaHreHumanbHas CKOPOCTb MepBOro maccosoro anemeHta 120a u
TaHreHymanoHas CKOpOCTb BTOPOro Mmaccosoro anemeHta 120b, no cyuwlecTsy,
KOMNNMHEapHbl N OPUEHTUPOBAaHbLI B O4HOM HanpaeneHun. Kpome Toro, pesynbTupytoas
cvna F MOXET UCHE3HYTb NPW YrioBOM MNOMOXEHUN, B KOTOPOM TaHreHUmnanbHasi CKOpoCTb
nepBoro MaccoBoro anemeHta 120a v TaHreHymanbHasi CKOPOCTb BTOPOro MacCoBOro
anemeHTa 120b, no cyuwlectsy, KONNUHEaAPHbl N OPWUEHTUPOBAHbI, MO CyL|eCTBY, B
NPOTUBOMOMOXHBLIX HanpasneHusx. B 0gHOM 13 BapnaHTOB OCYLLECTBNEHUS aMnnuTyaa
3aBUCALLEN OT BPEMEHU pPEe3ynbTUMPYOWENA Ccunbl F  MOXET WMEeTb 3HayYeHue
npmbnunsntensHo 89000 H gna yrnoBoW 4acToTbl ©, COCTaBNSOWEN NPUbnM3NTENbHO
183 pag/c.

[34] B HekoTOpbIX BapuaHTax OCYLUECTBIIEHUA MacCCOBbl€ 3M1EMEHTbI B NepPBOM
maccoBom anemeHte 120a moryT ObiTb BbIMNOMHEHbI Kak COOTBETCTBYIOLUME MNEPBLIE

NIacCTUHbI, PACNOSIOXKEHHbIE, MO CYLLECTBY, nepneHankynapHo ocu 102. Kaxgas ns aTmx
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nepBbIX NNAcTUH MoXeT OblTb  YAMMHEHHOW W YCTaHOBMEHHOMW, MO CyLecTBy,
napannenbHo ogHa apyron. Kpome Toro, kaxaasa ns aTux nepsbiX NIacTUH MOXET ObITb
YCTaHOBMNEHa 3KCLEHTpMYeCKkn Ha nepsom Bany 105a. AHanorMyHo, MaccoBbl€ 3fIeMEHTbI
BO BTOPOM MaccoBoM 3nemeHte 120b Takke MoryT ObiTb BbINONMHEHbI Kak
COOTBETCTBYIOLLME BTOPbIE MNMACTWHbI, TakKe PacrnonoXeHHble, MO CyL|eCTBY,
nepneHankynapHo ocn 102. Kaxxaas n3 BTOPbIX NAACTUH TaKke MOXET ObITb YANTMHEHHON
N YCTAHOBMEHHOW, MO CyLEeCTBY, napannenbHO ogHa pgpyron. Kpome TOro, BTOpble
NNacTMHbl MOTyT ObITb YCTAHOBMEHbI SKCLEHTPMYECKN Ha BTOpOoM Bany 105b.

[35] Kaxpgasa mn3 nepsbiX NNacTUH MOXET UMETb 3ajaHHYl0 MEPBYHD Maccy M
3ajaHHbI NEepBbIM pasmep, N BTOPblE MNaCTUHbl TaKKe MOryT BCE VMMETb 334aHHYH
MepByr0 Maccy M 3ajaHHbi nepBbi pasmep. COOTBETCTBEHHO, BenunumuHa cunbl Fa u
BennunHa cunbl Fp  moryT ObiTb, MO CywecTBy, paBHbIMA HE3aBUCUMO OT
COOTBETCTBYIOLUMX YIMOBbIX MOMOXEHWA MEPBbIX MNACTUH WM BTOPbIX NnactuH. Kak
YNOMUHAnNoCh, BCTPEYHOE BpaLleHne nepsoro sana 105a n sToporo sana 105b ¢ yrnoson
4acToToM ® MOXET paTb pesynbtupylowylo cuny F=Fa+ Fp, koTOpaa ssnaetcs
MaKCUManbHOW NPWU YrioBOM MOMOXEHUN, B KOTOPOM TaHreHumanbHasa CKOpOCTb NepBbIX
NNacTUH N TaHreHymanbHas CKOPOCTb BTOPbIX MMACTWH, NO CYLECTBY, KOMMWHEapHbl U
OPWEHTMPOBAaHbI B TEX Xe HanpasneHnax. AHanorn4yHo, pesyneTtupyrowas cuna F moxer
ObITb, MO CyLLECTBY, HYNEBOW (M NHbIM OBpa3oM NPeHEBPEXMMO Marnoun) nNpu yrrnosom
MOMOXEHWN, B KOTOPOM TaHreHumanbHas CKOPOCTb MEPBbIX MMAcTUH U TaHreHyuanbHas
CKOPOCTb BTOPbIX MMACTWH, MO CYLLECTBY, KOMMMHEeapHbl U OPUEHTUPOBAHbI, MO CYLLECTBY,
B NPOTUBOMONOXHbIX HanpPaBreHUaAX.

[36] B HekoTOpbIX BapmaHTax OCyLUEeCTBMEHNS, Kak nokasaHo Ha cur. 1, nepBbIn
MaccoBbI anemeHT 120a yCTaHOBMNEH PAAOM CO BTOPbIM MacCoBbIM 3riemeHToM 120b u
no ocn 102 nNPOCTPaHCTBEHHO OTAENEH OT Hero. 1pn yrnoBOM MOMOMEHUU, B KOTOPOM
TaHreHymanbHas CKOPOCTb MNEpBOro MaccoBoro anemeHta 120a u TaHreHyuanoHas
CKOPOCTb BTOPOro Mmaccosoro anemeHta 120b, no cywectsy, KOMMUHEapHbl WU
OPWEHTMPOBAaHbI, NO CYLECTBY, B MNPOTUBOMOMOXHbLIX HamnpaBneHusix, cunbl Fa n Fp,
PacKpbITble B HACTOALLEM AOKYMEHTE, HE MOTYT MOMHOCTLIO KOMMNEHCUPOBATL APYr Apyra
M3-3a HECOBEPLLUEHHOrO BbipaBHUBAHUA MEXAY NEpBbIM MaccoBbiM aniemeHToMm 120a n
BTOPbIM MaccoBbIiM 3riemeHToM 120b, kak 6onee nogpobHO PaCKPLITO HUKE.

[37] HenonHas koMneHcayuus CUIl MOXET NPUBECTU K NOSIBIIEHNIO OCTaTOYHbIX
PEe3ynNbTUPYIOLMX CUM, KOTOPblE OPUEHTMPOBAHbI B HanpasBneHWW, MONepPeYHOM
npogonbHon ocn 102. Hanpumep, OCTaTtouyHble Pe3ynbTUMpyLWmMe cunbl MOryT ObiTb
OPWEHTMPOBAaHbI BAOMb HanpaBreHnsa X JeKapTOBOW CUCTEMbI KOOPAMHAT, MOKa3aHHOW Ha

dour. 1. NpocTpaHCTBEHHOE BbIpaBHUBaHUE MeXY MaccoBbiMn anemeHTamm 120a n 120b
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N OCTaTOYHbIE PEe3ynbTUpyoLMe cunbl 0BpasyloT napy Cur, KoTopas MOXET UCKaarb
nnHenHoe konebaHune, co3gaBaemMoe IKCLEHTPUKOBbIM BUBpaLMOHHbIM ycTponcteom 100.
YUTOoObl YyCTPAHUTL UMM YMEHBLUUTL TaKyo Napy Cum, K 3KCLEHTPUKOBOMY BUOpaLMOHHOMY
yctporctsy 100 po6aBnsoT nNepBbi ypaBHOBELLMBAKOLWMIA MaccoBbi anemeHT 130a un
BTOPOW ypaBHOBELLMBAKOLWMA MaccoBbii anemeHT 130b, kak packpbiTo Bbiwe. Kak
nokasaHo Ha dur. 1 1 2, Hanpumep, NepBbid YPaBHOBELUMBAIOLLMIA MacCOBbIA 3NTEMEHT
130a 1 BTOPOW ypaBHOBELUMBAOWMN MaccoBbil anemeHT 130b TaKke CmeLleHbl
OTHOCUTEMNBHO APYr Apyra BAOMb NpogonbHom ocu 102. CnepoBaTenbHO, M3-3a 3TOrO
NPOCTPaHCTBEHHOIO CMELLEHUS1 ypaBHOBELLMBatOLME MmaccoBble anemenTbl 130a n 130b
Takke CO34alT AOMOMHUTENBbHYK Napy Ccun B pesyfbTaTe HEMornHOW B3auMHOW
KOMMNEeHcaymm cun, co3gaBaeMbiX 3TMMW  MaccoBbiMM  3anemeHTamu. 3a  cueT
BblpaBHUBaHUA ypaBHOBELUMBAOLWMX MaccoBbixX anemenToB 130a n 130b B nonepeyHoMm
HanpaBneHun, MPOTMBOMOMOXHOM MNOMEPEYHOMY HanpasfeHWio, BAOMb KOTOPOro
OPVEHTNPOBaHbI MaccoBble anemeHTbl 120a n 120b, kak nokasaHo Ha dur. 2, Hanpumep,
napa cuvn, BO3HMKaKLas B pe3ynbTare BCTPEYHOro BpalleHUS YpaBHOBELLMBAKOLMX
maccoBblx anemeHToB 130a n 130b, MOXET KOMNeHCcupoBaTb MNapy CUM, CO34aHHYIO
MaccoBbiMU anemeHTamu 120a n 120b.

[38] B HekoTOpbIX BapuaHTax OCYLUECTBIIEHUA MacCCOBbI€ 3f1EMEHTbI B NepBOM
ypasHoBewwmMBawLwem maccosom anemeHte 130a moryT pasgenstb OOy MnepByto
Maccy, U MaccoBble 3MIEeMEHTbl BO BTOPOM YpPaBHOBELLUMBAKOLLEM MacCOBOM 3rieMEHTe
130b moryT pasgenatb obuyyto BTOpyto maccy. Takmm obpasom, BennumHa macc 130a um
130b moxeT ObiTb, MO CywlecTBy, OAWHAKOBOW. BenwuuvHa nepBon M BTOPOM Macc
ypaBHoOBeLUMBaOLWMX MaccoBbix anemeHToB 130a n 130b moxeT ObiTb paccunTaHa Tak,
yTOObl ObITb MEHbLUE, YeM 4YuCTas Macca mMaccoBbIX anemeHToB 120a u 120b, u3-3a
pasnMunn B MNPOCTPAHCTBEHHbIX CMELLUEHUNAX, 4YTO HeobXoauMO Ans KOMMeHcauywu
HeXxenaTenbHOW OCTaTOYHOW Napbl CUM OT B3aUMOAEUCTBUS MACCOBLIX anemeHToB 120a
n 120b.

[39] Kak nokasaHo Ha ¢ur. 1, NepBbin MaccoBbin anemeHT 120a 1 nepsbin
YypaBHOBELLMBAKOLWMIA MaccoBbin anemeHT 130a moryT ObITb YCTaHOBMEHbLI Tak, 4YTOObI
UMETb OTHOCUTENbHOE YINOBOE BblpaBHMBAHME CO CMmelleHneM. Kpome Toro, BTOpPOU
MaccoBbI anemeHT 120b 1 BTOpOK ypaBHOBELLUMBAKOLUIA MaccoBbi anemeHT 130b Takke
MOryT ObiTb YCT@HOBMEHblI C TaKMM € OTHOCUTENbHbIM CMELLUEHVMEM BbIPABHUBAHWS.

OTHOCUTENbHOE  CMelleHWe BblpaBHMBaHUS MOXeT ObiTb ykasaHo yrnom 6

(BencTBUTENBbHOE YUCMNO B MOAXOASLUMX €AUHMLAX, TakMX Kak paguaHbl Unu rpagychbl)

MEXAY NUHUEN, NPEACTaBnSOWEN OPUEHTAUUIO NEPBOro MaccoBoro anemeHta 120a, w
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APYron nUHWEN, NPeACTaBnsAOWEN OpUEHTaUMIO MNEPBOr0  ypaBHOBELUMBAKOLLETO

mMaccoBoro arnemeHTa 130a.
[40] B oaHom w3 BapuaHTOB OCYLLECTBMEHUSI, Hanpumep, B KOTOpoM O, no

cywectsy, pasHo 1 (Mnn 180 rpagycam), kak nokasaHo Ha dur. 2, pesynbTupyloasa cuna
F, obycnoeneHHas maccamu 120a 1 120b, moxeT ObITb OPUEHTUPOBAaHA, MO CYyLLECTBY,
NPOTUBOMOMOXHO pesynbTupyowen cune F’, obycnosneHHon maccamm 130a un 130b.
Takum obpasom, pesynbTupytolas octaTtovHas napa Cun, no CywlecTBy, paBHa HYIO,
korga maccoel 120a n 120b He BbipOBHEHbI. Taknm o6pasom, NepBbIV YPaBHOBELLUMBAOLLMN
mMaccoBbin anemeHT 130a n/unn BTOPON ypaBHOBELUMBAKOLWMA MaccoBbln anemeHT 130b
MOXHO WCMNOMb30BaTb ANS MNOAAEPXKaHUS JIMHEMHOCTM konebaTenbHOro ABWXKEHWS,
NPOU3BOANMOrO 3KCLLEHTPUKOBLIM BMOpaunoHHbiM ycTponcteom 100, korga Banbl 105a u
105b BpawjaloTcs B NPOTUBOMOMNOXHbBIX HamnpaBneHusx, kak bonee nogpobHO packpbITo
HUKE CO CCbINKOW Ha cour. 11 — chur. 14.

[41] Kak Takke nokasaHo Ha dwmr. 1, 3KCUEHTpMKOBOE BMOpaUNOHHOE
yctponcteo 100 BkntovaeT B cebA nepBbld POTOPHbIA MexaHuam 140a, KOTOpbIN
reHepupyeT BpawleHne nepsoro sBana 105a. BubpaymoHHoe yctponctso 100 Takcke
BKMOYaeT B cebsa BTOPOM POTOPHLIM MexaHu3m 140b, KOTOpLIA reHEPUPYET BpaLleHue
BToporo Bana 105b. B HekoTOpbIX BapumaHTax OCYLIECTBNEHUS NEPBbIA POTOPHbLIN
mexaHmsm 140a moxeT Bknodatb B cebsi nepBbld y3en potopa (He nokasaH),
MEXaHNYECKN CBSI3aHHbIA C nepBbiM Banom 105a, n nepBbin y3en cratopa (He nokasaH),
3MEKTPOMArHUTHO CBSI3aHHbIN C NEepPBbIM Y3rOoM poTopa. [NepBbit POTOPHbLIN MEXaHU3M
140a MOXeT Takke BKMOYaTb B ceba NepBbi NOALUMMHMKOBLIN y3en (He nokasaH),
MEXaHW4YeCKN CBA3aHHbIN C nepBbiM Banom 105a pagom ¢ nepBbiM MacCOBbIM 3NIEMEHTOM
120a, 1 MOXeT LOMNOMHUTENbHO BKMOYaTb B cebA BTOPOM MOALUMMHUKOBLIW y3en (He
nokasaH), MEexaHW4yeCckM CBfA3aHHbIA C nepBbiM Banom 105a psgom € nNepBbiM
ypasHoBewmBawwmm anemeHToMm 130a. Kpome Toro, BTOPON poOTOpPHbIN MexaHu3m 140b
MOXET BKMNoYaTh B cebs1 BTOPOU y3en poTopa (He nokasaH), MeXaHM4Yeckn CBA3aHHbIN CO
BTOpbIM Banom 105b, n BTopon y3en ctatopa (He nokasaH), 3NeKTPOMarHUTHO CBA3aHHbIN
CO BTOPbIM y3510M poTopa. BTopon poTopHbid mexaHnsm 140b MOXeT Tarke BKMYaTh B
ceba nepBbIv NOALUMMHUKOBLIN y3€n (HE MoKasaH), MEXaHUYECKM CBA3AHHbIN CO BTOPLIM
Banom 105b pagom co BTOpbIM MaccoBbiM 3nemeHTomMm 120b, N MOXET AOMNOMHUTENBHO
BKMOYaTb B ce6s BTOPOWN MOALUMMHUKOBBLIA y3ern (He NokasaH), MEXaHNYEeCKN CBA3AHHbIN
co BTOpbiIM Banom 105b pagom CO BTOPLIMA YPaBHOBELUMBAKLWMMN MacCOBbIMU
anemeHTamn 130b.

[42] B HekoTOpbIX BapmaHTax OCYLUECTBMNEHUS MEPBbIN POTOPHLIN MEXaHWU3M

140a moxeT Bkntodate B cebsa nepsoe YCTPOUCTBO C OOpaTHOM CBA3LID, TaKoe Kak
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3HKOAEPHOE YCTPOMCTBO (HE nokasaHo), npukpenneHHoe k nepsomy sany 105a. MNepsoe
YCTPONCTBO C OOpaTHOW CBA3bID MOXET obecneumBatb ogHO wunu Gornee m3 nepsown
nHOpPMaLMK, yKkasbliBaloLLe COOTBETCTBYIOLLEE MOMNOXEHWE MO MEHbLUEN Mepe OAHOro

MacCcoBOro 3nemMeHTa nepBoro maccosoro anemeHta 120a; BTOpon wHoOpMauuu,
yKasblBaloLLEN YrMOBYKO CKOPOCTb @ nepsoro Bana 105a; vnu TpeTben MHgopmauum,

yKasblBaloLEN HanpasneHne BpaweHns (Hanpymep, HanpasneHne nNo 4YacoBOW CTpenke
WUNu HanpaeneHne NPOTUB YacoBOW CTpenkn) nepsoro Bana 105a. MNonoxeHne nepBoro
maccoBoro anemenTa 120a npegcrasneHo yrinom mexay 0 n 2w Ha o6opoT nepsoro sana
105a oTHOCUTENBbHO 334aHHOr0 Havana, COOTBETCTBYIOLLErO KOHKPETHOW YCTaHOBKe
nepsoro Bana 105a. PoTopHbIn mexaHnsm 140b MOXeT LONONHUTENBHO BKAOYaTh B ce0s
BTOPOE YCTPOMCTBO C OOpaTHOM CBA3bID, TAKOE KaK SHKOAEPHOE YCTPOUCTBO (HE
nokasaHo), NpUKpenneHHoe Ko BTopomy Barny 105b.

[43] BTtopoe ycTponcTBO ¢ 06paTHOM CBA3BID MOXET obecnedmBarb O4HO UMK
fbonee 3 nepson MHGOOPMAaUUN, YKa3bIBaKOLEN COOTBETCTBYIOLLEE MONMOXEHME BTOPOro
maccosoro anemeHta 120b; BTopon nHOpMaLun, ykasblBarOLEN YrnoBYK CKOPOCTb ®

BTOporo Bana 105b; unun Tpetben nHdopmMaymu, ykasbisaroLen HanpasneHue BpalleHms
BToporo Bana 105b. onoxeHne BTOporo maccosoro anemeHta 120b npeacTasneHo
yrnom mexay 0 u 2w Ha obopoT BTOporo Bana 105b oTHocuTeneHO 3agaHHOro Havana,
COOTBETCTBYHIOLLErO KOHKPETHON yCTaHOBKe nepsoro Bana 105b.

[44] T[lepBoe ycTponucTBo ¢ o6paTHOM CBA3BLIO N BTOPOE YCTPOUCTBO C 0BpaTHON
CBSI3bl0 MOryT ObITb peanu3oBaHbl Kak COOTBETCTBYIOLUME 3HKOAEPHblE YCTPOMWCTBA.
Kaxaoe M3 COOTBETCTBYIOLMX 3HKOAEPHbIX YCTPOUCTB MOXET ObiTb peannsoBaHo B BUAE
UNn MOXeT BKMoYatb B cebd, Hanpumep, MNOBOPOTHOE 3HKOAEPHOE YCTPOMWCTBO.
MOBOPOTHOE 3HKOAEPHOE YCTPOMUCTBO MOXET BKMOYaTb B cebs, Hanpumep, NOBOPOTHOE
3HKOAEpHOE yCTpPoncTBO Ha 1024 nmnynbcoB Ha 060POT. SHKOAEPHOE YCTPONCTBO MOXET
BKnodaTb B cebs, NO CywlecTBy, KPyroByilo MNacTuUHy, KOTopas BpalljaeTcs BMecTe C
Banom (nNubo ¢ nepsbiMm Banom 105a, nubo co BTopbiMm Banom 105b).

[45] T[o cywectBy KpyroBasi nnacTMHa MOXET UMeTb  OTBEepCTus,
yepeayLmecs co CrnnowHbIMK y4actkamn. OTBEPCTMA M CNOWHOW YY4acToK pasgensatoT

MNacTUHY Ha MHOXECTBO AYr, MO CyLLECTBY, O4NHAKOBOW ANUHbI, 06pasyoLmX 3a4aHHbIN
yron Ay. Yem Gonblue KONUYECTBO OTBEPCTUN B 3HKOAEPHOM YCTPOWCTBE, TEM MEHbLUE
3HaueHne Ay, n, cnepoBartenbHO, Tem Oonblue paspeLleHne YrroBOro MOMOXKEHUS

3HKOAEPHOro ycTponctea. Kaxgoe OoTBEPCTUE MOXKET NPEACTaBnsiTb 3HAYEHUE YrNOBOro
MOMNOXeHNA Bana. SHKOAEPHOE YCTPOUCTBO TakXKe MOXET BKMoyaTb B cebs, Hanpumep,

YCTPOMUCTBO C WMCTOYHUKOM CBETa, MEPBbIA AaTYMK U BTOPOW AaTynK. YCTPOWCTBO C
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WUCTOYHUKOM CBETa MOXET OCBellarb, MO CyLECTBY, KPYroBylo MnacTuHy, 3acTasnss
nepBbl AaTyMK CBETA BblhaBaTb 3MNEKTPUYECKMMA CUrHAN B OTBET Ha OCBELYEHVE U
JOMOMHUTENbHO 3acTaBnAs BTOPOW [JaTyMK CBETa BblgaBaTb APYron 3MeKTPUYECKUN
CMrHan B OTBET Ha 3aKpbITWE CNMOWHbIM yyacTkoMm. Korga Ban Bpawjaetcsi, nepsbiv
AaTyvK M BTOPOW AaTuyvK BblAaloT COOTBETCTBYIOLME NOCNEAOBATENbHOCTU UMMYMbCOB,
KOTOPbl€ MOXHO WCMOMb30BaTb ANSA OMNpPeAeneHns yrrnoBoW CKOPOCTU Bana, YrnoBoro
MonoXeHns Bana Wwunu HanpasneHus BpalwjeHus Bana. WM3obpeTeHue He
OrpaHMYMBaETCs NOBOPOTHBIMN 3HKOAEPHBIMU YCTPOUCTBAMM, U B Pa3nnyHbIX BapnaHTax
OCYLLECTBNEHNS MOTYT MCMOMb30BaTbCA APYrNe TUMbl 3HKOAEPHbIX YCTPOWUCTB.

[46] T[lyTem ynpaBneHWs COOTBETCTBYHLUMMU HadanbHbIMK Yyrriamu noBopoTa
nepsoro sana 105a n nosopoTa BTOpOro Bana 105b - u, Takum obpasom, ynpasneHus
OTHOCUTEMbHBLIM YIMIOBbIM CMELLUEHMEM MEXAY 3TUMM Banamym — MOXHO YNpasnsaTb
HanpaBneHneM pes3ynbTUPYIOLEN CUIMbl, CO34aBaEMOWN MEPBbIM MaCCOBbIM 3NTIEMEHTOM
120a n BTOPLIM MaccoBbiM anemeHTom 120b. Takum oBpasom, pesynbTMpyLWas cuna,
HanpasneHHas B TpebyemMoM Unu NpesycMOTPEHHOM HamnpaBneHUN, NePneHANKYNSPHOM
ocn 102, MoXeT ObITb AOCTUTHYTa MYyTEM KOHDUNYPUPOBAHUSA U NOALEPMKAHNSA HAYanbHbIX
YyrNOB U COOTBETCTBYIOLLEr0  OTHOCUTENbBHOrMO  YrFIOBOrO  CMELLEHUA  Mexay
COOTBETCTBYIOLMMU, MO CYLLUECTBY, KPYroBbiMW ABWXeHMAMU nepsoro Bana 105a wu
BToporo Bana 105b. KoHdurypupoBaHme Takmx HavyanbHbIX YrNOB MOXET BbINOMHATLCA BO
Bpemsi paboTbl (MpY  ABWKEHMM MACCOBOrO 3neMeHTa) wunu npu  3anycke (npw
HEMOABWXKHbBIX MACCOBbIX 3fIEMEHTax) 3KCLEHTPMKOBOro BUOpaLMOHHOro YCTPOUCTBA.

[47] Ha cwur. 3A n 3B nokasaHbl U3OMETPUYECKME BUAbI IKCLIEHTPUKOBOrO
BUbpaynoHHoro ycrtponctesa 300 B COOTBETCTBMU C O4HUM U3 BapPMaHTOB OCYLLECTBNEHUS
nsobpeteHuns. BubpauymoHHoe yctponcteo 300 no dur. 3A Bknovaetr B ceba ysen
kopnyca, KOTopbIn BbITAHYT BAONb ocn 302. Y3en kopnyca Bknio4aeT B cebsa nepsbIn y3en
330 un BTopon ysen 360. lMepBbi y3en 330 mMOXeT BMELWaTb y3en nepBoro ABurartens
(Hanpumep, y3en 110a gsuratens no dwur. 1), a BTopon ysen 360 MOXET BMELLaTb y3en
BTOporo gsurarensa (Hanpumep, ysen 110b gsuratensa no c¢wr.1). MNepsbin y3en 330
MOXET BKIto4aThb B cebsi nepBbIv KOXyX 335 gBuratensd, Nepeylo 3aKPbIBAOLLYIO NNAaCcTUHY
340 (koTopasi MOXET ObiTb KPbILWKOW pacnpeienuTenbHON KOpoOKM B HEKOTOPLIX
BapuaHTax OCYLECTBNEHMS) M nepsbin y3en 345 KkpblKkW. Y3en nepsoro Asurarens
(Hanpwumep, y3en 110a geuratens no dur. 1) MOXeT ObITb pasmeLleH BHYTPpK Koxkyxa 335
nepsoro gsurarens. Bropon ysen 360 skntovaeTt B cebsa koxyx 365 BTOporo gsurartens,
BTOPYIO 3akpbiBatoLyo nnactuHy 370 (Hanpumep, KpbIWKY pacnpeaenuTenbHoOn Kopobkin)
n BTOpou y3en 375 KpbilWkK. Y3en BToporo gsuratensa (Hanpumep, ysen 110b gsurarens

no cwur. 2) MmoxeT ObiTb NOMELLEH B KOXyX 365 BTOpOro agsurarens. [Ons M3rotoBneHus
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nepsoro ysna 330 u BTOpOro yana 360 MOXHO UCMONbL30BaTh PasfiMyHbIE MaTepuarnsb.
Hanpumep, MOXHO wucnonb3oBatb NOOON XECTKMW maTepuan, Takon Kak meTtann
(Hanpumep, n 6€3 orpaHuyeHns, antoMnHU), CNnae Ha OCHOBE Xenesa (Hanpuvep, u 6e3
OrpaHNYeHNsi, HEPXKaBEIOLLYIO CTarnb), CMMaB U3 LUBETHbIX METannoB, MeTanmyeckumn
cnnas gpyroro tuna v T.4. B gpyrux BapuaHTax ocyLecTBNEeHWs B 3aBUCMMOCTU OT
NMPMMEHEHUSA MOXET NCMOMb30BaTbCA NNAacTuK (Hanpumep, 4N ObITOBOW 3NEKTPOHUKN).

[48] Kak nokasaHo Ha dur. 3A, koxxyx 335 nepBoro asuratens BknovaeT B cebs
dnaHuesbin anemeHT 350, KOTOPbIN MMEET MHOXECTBO OTBEPCTMW, NpeaHasHavYeHHbIX
ANSA NpMemMa COOTBETCTBYHOLUMX NEPBbIX KPENEXHbIX 31EMEHTOB. AHANOrN4YHO, KOXYX 365
BTOPOro Apuratens Takke Bkniodaet B cebs dnaHuesbin snemeHT 380, KOTOPbIN TakkKe
UMEET MHOXECTBO OTBEPCTUMI, NPELHA3HaYEHHbIX ANS NPUEMa COOTBETCTBYOLMX BTOPbIX
KpENeXHbIX 3EMEHTOB. [epBble KpeneXHble 3NIEMEHTbI U BTOPbIE KPENEXHbIE 3M1EMEHTDI
MOTYT COOTBETCTBEHHO conpsararbcs, 4Tobbl obecneunte cOopky koxyxa 335 nepsoro
ABUratensa u koxyxa 365 sToporo gsuratens B €4uHbIA GroK ¢ MOMOLLBK (hraHLEBOro
anemenTa 350 n dnaHuesoro anementa 380.

[49] Koxyx 335 nepBoro gsuratens MOXeET Takke Bkro4yaTb B cebs BTOpble
onaHuesble anemeHTbl 355, umetowme ogHo nnn 6onee OTBEPCTUN, NpeaHa3HAYEHHbIX
ANS npvema COOTBETCTBYIOLLEro 0g4HOro unu 6onee kpenexHoix anemeHToB. Koxyx 365
BTOPOrO ABuratensi MOXeT Takke BKnovatb B cebs BTOpble hnaHuesble anemeHTbl 385,
uvewwme ogHo wunn  Bonee  OTBEPCTUW, MpPeAHa3HayeHHblX ANna  npuema
COOTBETCTBYIOLLEro OAHOro unu Bornee KpenexHblX 3nemMeHToB. Bropble dnaHuesble
anemeHTbl 355 n 385 BmecTte ¢ ogHMM MK Bonee KpenexXHbIMU 3NEMEHTaMN B KaXaoM
n3 koxxyxa 335 nepBoro asurarens n koxyxa 365 BToporo asuratenst moryT ObiTb
BbINOMHEHbI C BO3MOXHOCTbIO MPUCOEAMHEHNSI  3KCLIEHTPUMKOBOro  BUBPaLNOHHOIO
yctponctea 300 k obopynoBaHMio. Kak yxe ynoMuHanocb, BUOPALNOHHOE YCTPOWCTBO
300 moxeT ObITb NPUCOEAMHEHO K NPOMbILLIIEHHOMY 060PYAOBaHMIO, NOMNb30BATENBLCKOMY
obopynoBaHnto, ObITOBOWM 3MEKTPOHMKE U T.4., 4YTODObl reHepuposaTtb konebarenbHoe
ABWXEHNE B 3TOM 060py0BaHUN.

[50] Ha dur. 4 nokasaH Bua C MNPOCTPAHCTBEHHbLIM pasgeneHueM geTanen
3KCUEeHTpukoBoro smbpauynoHHoro ycrponctsa 300 no ¢ur. 3A n 3B, B COOTBETCTBUAM C
oAHUM unu 6onee BapuaHTamm OCyLLECTBNEHUS n3obpeteHns. Kak packpbITO Bbile Npu
paccmoTpeHumn cur. 3A n 3B, akcueHTprkoBoe BubpaymoHHoe yctporctso 300 BkhoyaeT
B cebs nepBLIN y3en kopnyca ¢ KoxKyxom 335 nepBoro gsuratensi, NepBon 3akpbiBatoLLEN
nnactuHon 340 u nepBbiM y3nom 345 KpbIWKW. OKCLUEHTPUKOBOE BUBpPaLMOHHOE
yctponcteo 300 Tarke BknoyaeT B cebs BTOPOM y3en kopnyca ¢ KoXyxom 365 BToporo

ABuratens, BTOPOW 3akpbiBawowen nnactuHon 370 u BTOpbIM y3rnoMm 375 KPbILLKW.
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SkcueHTpukosoe BubpayuoHHoe yctponctso 300 Takke BkntovaeT B cebs ysen nepsoro
ABuratensa v ysen BTOPOro gsuratens, Takue kak ysen 110a nepsoro gsuratens v ysen
110b BTOpPOro asurarena no dur. 1 n 2. letann, Bxoadawine B COCTaB 3TUX Y3r0B, MOTyT
06pa3oBbiBaTb KOHCTPYKLUIO, UMEIOLLYID WHBEPCUOHHYID CUMMETPUIO OTHOCUTEMbLHO
MIOCKOCTW, KOTOpasi, NO CyLecTBY, AEMNUT 3KCLEHTPUKOBOE BMOPAaLMOHHOE YCTPOWCTBO
300 nononam, Npuyyem AaHHas MNnoCKOCTb MEPNeHAMKYNsapHa NPOoAONbHOM OCK, BAOMb
KOTOPOW BbIPOBHEH 3KCLIEHTPUKOBLIA BUOpaTop.

[51] B a3tom npumepe ysen NepBoro ABuUratenss  3KCLEHTPUKOBOrO
BubpayunoHHoro yctponcrea 300 MoxeT BknovaTtb B cebs BeHTunsTop 408a; Topuesyto
Kpblllky 410a psuratens; ycTtaHOBOYHOe KonbUO 412a 3Hkopepa; 3sHkoaep 414a; u
nepeyto rpynny (ypaBHOBELLMBAIOLWUX UMW BHELLHWMX) MAacCoBbIX anemeHToB 415a. Y3en
NMepBOro ABWUratens MOXeT Takke Bknoyatb B cebs nepsblii NOALUMMHUKOBLIA y3en,
UMerLWmMnA Kopnyc 416a ynnoTHEHMs, ynnoTHeEHME 418a Bana, ynnoOTHUTENbHOE KOMbLO
420a Bana, nepsBbin (BHELWHWMA) NOAWMNHWK 422a n y3en 424a kopnyca NepBOro
(BHELLHero) noawwmnHuka. Ysen nepBoro ABuratensd MOXeT AOMOMHUTENbHO BKMKOYaTh B
ceba kopnyc 426a ynnoTHEHUS; AOMONHUTENBHOE YNNOTHEHMe Bana 428a; ysen 430a
craropa; nysen 432a portopa.

[62] VYsen nepsoro asuratena MOXeT AOMOMHUTENBLHO BKMNOYaTh B ceba BTOPON
NOALIMMHMKOBBIA  y3€n, WuMerwmMn kopnyc 434a ynnoTHEHWs,, AOMOSHUTENbHOE
ynnoTHeHne 436a Bana, ysen 438a kopryca BTOPOro (BHyTPEHHEro) NOALUMMHMKA, BTOPOWN
(BHYTpPEHHMI) nogwmnHuk 440a, kopnyc 442a ynnoTHEHWS, YNNOTHUTENBHOE KOMNbL O 444a
Bana n A0MNonHUTENbHOE YNNOTHEHWE 446a Bana. Y3en nepBoro ABuratens MOXET Takke
BKIOYaTb B ce0s BTOPOW MACCOBbIA 3MEMEHT, BKMOYaoWmi B cebs MacCoBbIN 3NIEMEHT
448a wn BTOpPOM MaccoBbil anemeHT 450a. XoTa BTOPOM MACCOBbIA  3NEMEHT
NPOVNMOCTPUPOBAH Kak CoepaliMi ABa MacCOBbIX 3NeMEeHTa, U300peTEHNEe 3TUM He
orpaHmumBaeTcs. B AONONHUTENbHbIX BapuvaHTax OCYLWECTBNEHMS MOXeT ObITb
yCTaHOBNEHO Bonee ABYX MACcCOBbIX 3/IEMEHTOB UMM MEHEE ABYX MacCOBbIX 3[IEMEHTOB.
Y3en nepBoro gsuratens MOXeT AOMNONHUTENLHO BKMAYaTb B ceba nepsbin Ban 460a,
OPVEHTUPOBAHHBIA BAOMb NPOAONbHON ocn 302 3KCLUEHTPUKOBOrO BMOPALNOHHOMO
ycTponctea 300.

[63] VYsen BTOpoOro asurarens 3KCUEHTPUKOBOro BMOPAaLMOHHOrO yCTPOUCTBa
300 moxeT Bkno4vatb B cebs BeHTUNsTOp 408b; TOopueBy Kkpbiwky 410b gBurarens;
YCTaHOBOYHOE KonbLUo 412b  3Hkoaepa; 3HKkogep 414b; wn  nepsyio  rpynny
(ypaBHOBELLUMBAOLMX WNW BHELUHWX) MAaccCoBblX anemeHToB 415b. Ysen BTOpOro
ABUraTtens MOXET Takke BkMwo4vatb B cebsi nepBbid NOALUMMHUKOBLIN Y3€r, UMEHLMN

kopnyc 416b ynnoTHeHnsa, ynnoTHeHue 418b Bana, ynnoTHutenbHoe konbuo 420b Bana,
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nepsbii (BHELWIHWMA) MOALWMNHUK 422b n y3en 424b kopnyca nepBoro (BHELUHErO)
NoALUMMNHKKA. Y3ern BTOPOro ABuUratens MOXeT AOMNONHUTENbHO BKNYaTh B cebs kopnyc
426b ynnoTHeHua; fononHUTENbHOE ynnoTHeHne 428b Bana; y3en cratopa 430b; n ysen
432b poTopa. Y3en BTOPOro gsurarens MOXeET AONOMHUTENbHO BKoYaTb B cebs BTOpou
MOALUMMHMKOBBLIM  y3€ern, umerwun kopnyc 434b  ynnoTHEHWs, A0NOMHUTENbHOE
ynnoTtHeHne 436b Bana, y3en 438b koprnyca BTOpPOro (BHyTPEHHEro) NoALIMMHMKA, BTOPOWN
(BHYTPEHHMI) nogwmnHuk 440b, kopnyc 442b ynnoTHEHWS, YNNOTHUTENBHOE KOonbLO 444b
Bana un ynnoTtHeHne 446b sana. Y3en BTOPOro Agsuratens MOXET Takke BknoYaTtb B cebs
BTOPOW MaCCOBbI 3NEMEHT, BKMoYaowmin B ceba MaccoBbli 3nemMeHT 448b 1 MacCoBbIN
anemeHT 450b. XoTs1 BTOPOM MacCOBbIN 3NEMEHT NPOUNMIOCTPUPOBAH Kak MMEKLWNIA gBa
MacCOBbIX 3MeMeHTa, WU300peTeHne 3TUM He orpaHudmBaeTca. B pgononHuTenbHbIX
BapuaHTax OCyLeCTBNEHNS MOXET ObITb YCTAHOBEHO 6onee ABYX MacCoOBbIX 3N1IEMEHTOB
UNN MEHee ABYX MACCOBbIX 3NIEMEHTOB. Y3en BTOPOro ABuratens MOXeT AOMNONHUTENBHO
BkMoYatb B cebsa BTopon Ban 460b, opueHTUpoBaHHbIA BAOMb NPOAOnbHOWM ocn 302
3KCLUEHTPUKOBOro BubpaynoHHoro ycrponctaa 300.

[54] Ha cwur. 5 npeacraBneH Bug B paspese 3KCUEHTPUKOBOIO BUOPALNOHHOMO
yctponctea 300 no ¢ur. 3A, 3B n 4, B COOTBETCTBMM C OgHMM unn Bonee BapmaHTamm
ocyljectesneHns nsobpeteHusa. Kak nokasaHo, nepsasa rpynna (ypaBHOBELLUMBAKOLUX UMK

BHELLHMX) MaccoBblX 3anemeHToB 415a ycraHoBneHa Tak, 4TOObl UMETb CMELLEHME
BblpaBHMBaHWSA NPUONN3UTENBHO HA T OTHOCUTENBHO MacCoBbIX 3nemeHToB 448a n 450a.
MepBas rpynna (ypaBHOBELUMBAOLMX) MacCOBbIX 3nemeHToB 415b ycraHoBneHa Tak,
ytoObl MMETb cMelleHne ©O' BblpaBHMBaHWA, COCTaBRsoLee MNPUONUUTENBHO -T

oTHocuTenbHO 448b 1 450b. Kpome Toro, cmelleHune 0' BbipaBHUBaHWS Mexay (i) BTOPbIM
MacCOBbIM 3NTEMEHTOM, KOTOPbIN BKMOYaeT B ceba maccoBbie anemeHTbl 448a n 450a, v
(i) BTOPbIM MacCOBbIM 3NTEMEHTOM, KOTOPbIA BKMOYaeT B cebs MacCoBbl€ 3NEMEHThI

448b n 450b, moxeT perynupoBaTbcs. Takum obpas3om, cmelleHne O' BbipaBHMBaHMS,

coctasnsawwee npubnusNTEnbHO T, KOTOPOE nokasaHo Ha dur. 5, saBngaetcs
WNNIOCTPaTUBHBIM, 1 MOTYT ObITb BbINOMHEHbI APYrne CMELLEHNS.

[55] Ha cur. 6A npeacraeneH Bug cboky BubpauynmoHHon cuctembl 600, B
KOTOPOW MUCMONb3YETCS 3KCLUEHTPUKOBOE BUBpaLMoHHoe ycTponcTteo 300 B COOTBETCTBUM
C O4HUM mnun 6onee BapMaHTaMmn ocyLLecTBneHns nsobpeteHnsa. BubpaynoHHas cncrema
600 BkntovaeT B cebs y3en 610 geku, KOTOPbIA MEXAHNYECKN CBA3AH C 3KCLIEHTPUKOBBIM
BUBpaynoHHbIM ycTporcTteom 300, Hanpumep, NOCPeaCTBOM COrMacoBaHHbIX raHLUEBbIX
3MIEMEHTOB U KPENEeXHbIX 3aNeMeHToB (Hanpumep, donaHyesbix anemeHToB 355 n 385 no

dur. 3A n 3B). Bo Bpemsa paboTbl 3KCUEHTPUKOBOE BUBpaUnoHHoe ycTtponctso 300
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MOXET co3gaBaTth 3aBUCALLYIO OT BpemeHn cuny f(f). Taknm obpasom, BO Bpems paboThbl
3KCUEHTpuKkosoe BubpaumoHHoe yctponctso 300 MOXeT npunaratb 3aBUCALLYIO OT
BpemeHun konebarenvHyto cuny f(f) k yany 610 gekn, Bbi3biBas 3aBUCSALLEE OT BPEMEHU
konebarenbHoe MexaHudeckoe aswkeHue ysna 610 gekn. VIHTEHCMBHOCTb M Mepuos
konebaHun MEexXaHMYECKOro ABMXKEHUS MOXET OnpeaenaTbCs  YrNOBOWM  4acTOTOM
® BpaleHns BanoB B 3KCLEHTPUKOBOM BuMOpauymoHHom yctpouctee 300 u apyrumm
MEXaHU4YECKUMM napameTpamMmm, BKoYas MOMEHTbI MHEPLUN.

[56] Awmnnutyga 3aBucswen ot BpemeHun cunbl  f(f) MOXET 4YacTudHO
ONpeaensiTbCA  YrNoBOM CKOPOCTbKD @ BanoB B 3KCLEHTPUKOBOM BUOPaALMOHHOM
yctponctse 300, COOTBETCTBYIOLMMN PE3YNbTMPYIOLLUMU MOMEHTaMMN MHEPLUN NEPBOTrO
MacCOBOroO 3fIEMEHTa M BTOPOro MacCoBOro 3fieMeHTa B 3KCLEHTPUKOBOM BUOPaALMOHHOM
yctponctee 300 " COOTBETCTBYHOLLUMM MOMEHTaMM nHepuun nepsoro
YPaBHOBELLUMBAIOLLEr0 MacCoBOro 3fieMeHTa U BTOPOro ypasHOBELUMBAIOLLEro MacCoBOro
3MNeMeHTa B 3KCLEHTpMKOBOM BuBpaymoHHom yctporctee 300. 3aBucsawlas ot BpEMEHU
cuna f(f) MoxeT ObITb OPUEHTUPOBAHA B HaMNpPaBMEHUN, NO CYLLECTBY, NEPNEHANKYIISIPHOM
K NMPOAOIIbHON OCK 3KCUEHTPUKOBOro smbpaunoHHoro ycrponctesa 300 (Hanpumep, K ocu
102 Ha cwmr.1). Takum obpasom, 3aBucsawasa ot BpemeHun cuna f(f) moxetr ObiTb
npeacrasneHa kak TpexmepHbin Bektop (fu(f), fy(f), fx(f)), rae BekTopHbIN KOMNOHEHT f(f)
MOXET ObITb, NO CyLLECTBY, HyNEBbLIM, NMPU 3TOM 3aBuUCsLLasd OT BpemeHn cuna f(f) moxer
6bITb, Mo cywecty, pasHa (fi(f), fy(f), 0). B npubnuantensHom cLeHapuu, B KOTOPOM y3er
610 pekm 3anyckaercs M3 COCTOSIHAS MOKOSl, a 9KCLUEHTPMKOBOE BMOpaLMOHHOE
yctponctBo 300 3anuTbiBaeTCA U3  BbIKMIOYEHHOro  coctosiHus, f(f)  moxer
CaMOBbIPaBHUBATLCA MNOCIE NEPEXOAHOro nepuoga (Hanpumep, npubnuantensHo 500 mc)
B HanpasBneHMN, NPOXOASLLEM Yepes nonoxeHne ueHTtpa tskectn (LT) 620 yana pgeku B
MNOCKOCTU X - Y.

[57] Takoe camoOBblpaBHMBaHME MOXET MPOUCXOAUTb Ha OCHOBE COXPaHeHus
yrnoBoro MomeHTa B BubpaymoHHon cucteme 600 nocrne 3anuTbiBaHUSA 3KCLEHTPUKOBOIO
BubpayunoHHoro ycrponctesa 300. Takoe BbipaBHUBAHNE MOXET ObiTb BbINOMHEHO MYTEM
BbiOOpa y3na ABuUratens, Takoro Kak y3en, KOTOpPbIA BKIOYaeT B Ce0S aCMHXPOHHLIN
asuratens (Hanpumep, WHAYKUMOHHBLIM ABUratenb), KOTOPbIM AOMNYCKAET CKOSMbXEHUe
MEXAY BXOAHOW 4aCTOTOM U CKOPOCTbIO Bana. Takum obpasom, Takowm ABUraTenb MOXET
co3aaBaTtb KPYTALUA MOMEHT, HE Nonarascb Ha pusndeckne anekTpudeckme CoeanHeHns
¢ potopoM. COOTBETCTBEHHO, yron ¢, YyKkasbiBalOLWUA OpPUEHTaUUO 3aBUCSLLEN OT

BpemeHn cunbl f(f) OTHOCUTENBHO CTOPOHbLI OCHOBaHWA yana 610 pekn, MOXeT
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onpeaensTbCsl NOMNOXEHNEM 3KCLEHTPMKOBOrO BubpaynoHHoro yctponctea 300 Ha yane
610 pekn BAOMb HanpaBneHUs X B CUCTEME KOOPAUHAT, NokasaHHOW Ha cour. BA.

[58] Xota f(f) nokasaHa Kak CTPOro KOMMMHEapHas IMHUW, WMEIOLLEN
opueHTaumio ¢, daktuueckaa f(f), cospaBaemas 3IKCLEHTPUKOBbIM BUOPaLMOHHBIM
yctporctBom 300, CO BpeEMEHEM NPOXOAUT MO annuncy ¢ OGOnbLUION MNOMNyoOChHo,
napannensHOr NUHUK, UMEIOLLIEN OPUEHTaLMIO ¢, 1 Manon nonyockblo, KOTOpasi HAaMHOro
MeHbLUE (Hanpumep, Ha OAMH, ABa UNN TPU Nopsaka BENMUUYUHBI), Yem GonbLuas nonyoch.
Takow anNnunc MOXHO Ha3BaTb «Y3KUM ANNUNCOM». B 4acTHOCTK, yron ¢ ymeHbLUaeTCsi Nno
MEpe YBEMNYEHUS KOOPAUHATBI SKCLLEHTPUKOBOro BubpaynoHHoro yctponctasa 300 no ocu
X (Mnn, NpoLye rosops, KOraa 3KCLUEHTPUKOBLIN BUOpaTop nepemeLyaeTca snepes no yany
AEKW), W YBENUUMBAETCA MO Mepe YMEHbLUEHUS KOOPAMHAaTbl 3KCLEHTPUKOBOrO

BubpayunoHHoro ycrtponctea 300 no ocnm X (MM KOrga SKCUEHTPUKOBLIN BuOpaTop
nepemeLyaeTcs Hasag). Yron ¢ u senuumHa [f(f)] MOXeT onpeaensaTb COOTBETCTBYHOLLME
BEMNMNYMHbI BEKTOPHbIX KOMMOHEHTOB fy(f) 1 fy(f). Hanpumep, manbii ¢ (TO €CTb HECKONbKO
rpagycos) moxeT parb Gonbwon fy(f) n manemn fy(f), Toraa kak 6onbwon ¢ (Hanpumep,
HECKOIbKO JEeCATKOB rpajycoB) MOXeET AaTb Manbin fi(f) n 6onbLuon fy(f). Taknum obpasom,

yron ¢ MOXHO perynMpoBaTb ANS YNPaBMEHUS CKOPOCTbIO TPaHCMOPTUMPOBKA WA
BpemMeHeM npebbliBaHNs TBEPAbIX YacTUL UNU APYruxX TUNOB TBEPAbIX YacTUL B NITOCKOCTH
x-z y3na 610 geku.

[69] [Ons 3akpenneHus 3KCUEHTPUKoBOro smbpaumoHHoro yctponctsa 300 Ha
y3ne 610 geku MoryT Ucrnornb3oBaTbCA pasfMyHble MEXaHU3Mbl. Hanpumep, kak nokasaHo
Ha dour. 6B, kpenexHbin mexaHnam 650 MOXeT BKMYaTbh B ce0s penbc unm Apyrov Tvn
HanpaBnAwLWEro  MexaHusma, KOTopbiM  MOXeT  obecneunmtb  nepemeLyeHue
3KCL{EHTPUKOBOrO BMOPALMOHHOrO YyCTpOMCTBA BAOMb OCK X. KpenexHble getanu, Takme
Kak 3avmbl, 60NTbl U T.4., MOrYT UCNONb30BATLCA ANA 3aKPENNEHUA 3KCLEHTPMKOBOrO
BubpayunoHHoro yctponctsa 300 B Hagnexawem MnONoOXeHMM no ocn X. KpenexHbIn
MexaHmsm 650 moxeT obecneuntb pasMelleHne IKCLEHTPUKOBOrO BUOPaLMOHHOIO
yctponctea 300 B pasnunyHbIX NONOXEHUsIX BAOMb y3na 610 gekun. KpenexHbii MexaHnsm
650 mMoXeT BkNoYaTb B ceba APYron TN PenbCOBOrO UMM HanpaBnsoLWEro MexaHmu3ma,
KOTOpbIA BKMOYaeT B cebA HECKONbKO CTOMOPHbIX MEXaHW3MOB Ans  ukcaymm
3KcLeHTpukosoro smbpaymoHHoro yctponctesa 300 B 3a4aHHbIX NONOXEHNSIX BAOSb OCU X.
Hanpumep, kak nokasaHo Ha ¢ur. 6B, 3agaHHble NONOXeHUA MOryT BKMoYaTb B cebs
MOMOXEHUA Xq, Xz, X3, X4, X5, Xs, X7, Xg W X, A€ BbINOMHEHbI COOTBETCTBYHOLLME
BrnoKNPOBOYHbIE MexaHu3Mmbl. M300peTeHne, KOHEYHO, He OrpaHu4YeHO [JEBATbIO

3a4aHHbIMWN MOMNOXEHUSMMW, U MOXET ObITb peann3oBaHoO bonee AEBATU MOMOXEHUA UK
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MeHee [AEeBATM 33[aHHbIX MOMNOXEHUW. B HEeKOTOpbIX BapuaHTax OCYLECTBMEHWS
MHOXECTBO OIOKMPOBOYHbIX MEXaHW3MOB MOryT Bkntodatb B cebs oauH unm Bonee
3ybyaTtbiX 3MEMEHTOB, MpeAHasHayeHHbIX ANA BXOXAEHWA B 3auernneHue ¢ Apyrumu
BNOKMPOBOYHBIMN  MEXaHU3MaMK, KOTOpble COAEPXKATCA B HWKHEN MNOBEPXHOCTU
3KCLEHTPUKOBOro BnbpaymoHHoro yctponctea 300. B gpyrnx BapmaHTax ocyLecTBneHuns
MHOXECTBO OMNOKMPOBOYHBIX MEXaHW3MOB MOryT BKOYaTb B cebsi COOTBETCTBYHOLLME
oTBepCTMA (C pe3bbon UNM NHbIE), KOTOPbIE MOTYT NPUHMMATb COOTBETCTBYOLWME BONThI,
KOTOpblE MOryT COnpsiraTbCAd C COOTBETCTBYWOLWMMM ravkamvm Ans  ukcaymm
3KCL{EHTPUKOBOrO BUBPaLMOHHOIO YCTPONCTBA B 3a4aHHbIX NONOMXKEHUSIX.

[60] Ha dur. 7A n 7B npeacraBneHbl BUAbI B aKCOHOMETPUM NPUONU3UTENBHON
BUOPALMNOHHON CUCTEMbI, B KOTOPOM WUCMOMNb3YETCH 3SKCLUEHTPUKOBOE BUBPAaLMOHHOE
yctponcteo 710 B COOTBETCTBUM C OAHUM MnM Oonee BapuaHTaMym OCYLLECTBIEHUS
nsobpeteHns. Kak nokasaHo, 9KCUEHTpMKOBOe BUbOpaunoHHoe ycTponctso 710
YyCTaHOBMNEHO B yane 720 geku cenapaumoHHoro obopyaoBaHus.

[61] B HekoTOpbIX BapuaHTax OCYLIECTBNEHUA OpueHTauusa konebaHun u
BEMMUYMHA pPe3ynNbTUPYIOLWEN CUMbl, NPUNaraemon 3KCLEHTPUKOBbIM BUOPALMOHHBIM
YCTPONCTBOM, MOryT ObiTb HACTPOEHbl 6€3 3aBUCMMOCTM OT U3MEHEHWW MONOXKEHUS, B
KOTOPOM YCTaHOBMNEHO 3KCLEHTPMKOBOE BUOPALMOHHOE YCTPOUCTBO. B 3TOM OTHOLLEHUM
cuctema ynpasneHust MoxeT ObiTb (PyHKUMOHanNbHO cBsidaHa ¢ ycrtpoucteom 710
3KCLIEHTPUKOBOrO BMOPALMOHHOrO YCTPOWUCTBa ANA YNPaBrneHUs ABUXKEHUEM MacCCOBbIX
3MNEeMEHTOB W BarnoB, BXOAALUUX B COCTaB 3KCLEHTPUKOBOrO BUOPALIMOHHOIO yCTPOUCTBA
710.

[62] Ha dur. 8 npeacraBneHa cxema BubpauunoHHon cuctembl 800, koTopas
BKItOYaeT B cebsa cuctemy ynpasneHusi, PyHKLMOHANbHO CBA3AHHYIO C 3KCLEHTPUKOBbLIM
BUbpaynoHHbim ycTponctsom 300 B COOTBETCTBUM C OAHMM unun Oonee BapuaHTamu
ocyujecteneHns nsobpetennsa. Cuctema ynpasneHuns Bkroyaet B cebsa ogHo nnm 6onee
onepaTtopckux UHTepdencHoix yctponcts 830 m ogHo mnn Bonee ycrponcts 810 ¢
KOHTponnepom AsmxkeHns. BubpayuoHHas cuctema 800 Tarke BknouyaeT B cebs oguH
unn 6onee uctovHmkos 820 nuTaHWs, KOTOPbIE MOrYT 3anuTbiBaTb Y3Mbl ABUratenen,
BXOASALME B COCTaB 3KCLUEHTPUKOBOro BuOpaumoHHoro yctpouctsa 300, w/unm no
MEHbLUEN MEPE OAHO YCTPOMCTBO CUCTEMbI yrnpasneHusa. MCTOYHMK (MCTOYHMKM) 820
nUTaHna MOXeT (MOryT) Bknoyatb B cebs oguH unu Bonee OGNOKOB NUTaHMA W/unu
CETeBOW UCTOYHUK NuTaHua. Oneparopckoe nHTepdencHoe ycTponcTeo (yctponctaa) 830
MOXET (MOryT) BknoYaTb B ce6s1 MHTEPKENCHOE YCTPOUCTBO (YCTPOUCTBA) BBOAA/BbIBOAA

(1/10), Takoe kak 4enoseko-MawnHHbIN UHTepdenc (HMI), koTopbin MoxeT obecneunTb



10

15

20

25

30

35

19

BbIGop Tpebyemoro pexunma subpaymn (konebaHns) (Hanpumep, No CyLecTBy, NMHENHOE
BO3MYLLIEHME UMK, NO CYLLECTBY, 3NNUNTUYECKOE UMK KPYrOBOE BO3MYLLEHUE).

[63] Onepartopckoe uHTepdencHoe ycTpouctso (yctponctsa) 830 MoOXeT
(moryT) pononHuTenbHo obecneumBaTb OTCMEXUBaHWE B peanbHOM BPEMEHU UMK
nepuogmnyeckoe OTCnexuBaHne B 33jaHHble MOMEHTbl BpemeHwn. Pexum Bubpayum
MOXET BKMNoYyaTh B €05 3aaHHYI0 OPMEHTAUMIO U 3aaHHYI0 BENUUYMHY 3aBUCSLLEN OT
Bpemenun cunbl f(f), npunaraemon 3KCLEHTPUKOBbIM BMOPaUMOHHbIM ycTporcTteom 300.
3apaHHasn opueHTaums npeacrasneHa yrnom o Ha dur. 8. Kak nokasaHo, oo =0 byaer
COOTBETCTBOBaTb 3aBuCALUEN OT BpemeHu cune fy(f), no cywecrTsy, OpUEHTUPOBaAHHOM
BAOMb HarnpasneHus x. WMHadve rosops, f(f), mo cyuwectsy, napannenbHa CTOPOHE

ocHoBaHuA y3na 610 pekn. Kak Takke nokasaHo, oo = m/2 OyaeTr COOTBETCTBOBaTb
3aBucsawen ot spemeHn cune f(f), koTopas, NoO CyLlecTBY, SBMSETCA BEPTUKANbHOW,

OPVEHTUPOBAHHON BAONMb HanpaeneHusa y, rae fi(f), no cywecTtBy, NepneHauKynspHa
CTOPOHE OCHOBaHUSA y3na 610 geku.

[64] Hactpownka pexuma paboTbl MOXET BKkNo4aTh B ce0s1 HACTPOWKY 3a4aHHON
YrNMOBOW 4acCTOTbl BpalUeHUs1 Bana 3KCLEHTPMKOBOro BubpauuoHHoro yctpounctea 300
WWNn HacTPOWKY 3aJaHHOro YrnoBOro CMELLUEHUS MeXAY MNepPBbIM 3KCLEHTPUKOBbIM
MacCOBbIM 3M1EMEHTOM y3na NepBoro ABUraTensd U BTOPbIM 3KCLEHTPUKOBbLIM MacCOBbIM
anemeHTOM y3na BToporo asurarens. Oneparopckoe uHTepdencHoe yctpouctso 830
MOXET NPUHMMAaTb BBOAUMYIO MHOPMALUIO, yKasbiBAOLLYO TpebyeMbIn yron o, yrinoByto
4acToTy W W/unn yrnosoe cMmeLleHue. Beogumasa nHdopmaumns MOXET MCMOrb30BaTbhCS
ANa  HacTpouku yctporctBa 810 C  KOHTPONNEPOM ABMXKEHUS ANSA  ynpasBneHus
BUOPALMOHHbIM ABWXKEHNEM 3KCLEHTPUKOBOrO BubpaumoHHoro yctpounctea 300. XoTs
pesynbTupytowas f(f), cosgaBaemas 3KkCLUEHTPUKOBbIM BUOpaLUOHHbIM ycTporcTBom 300,
nokasaHa Kak nuMHerWHasa C opueHTayven o, aktndeckas f(f), cospgasaemas
3KCLEHTPUKOBLIM BMOpPaUMOHHBIM ycTponcTBoMm 300 CO BpeEMEHEM NepecekaeT 3NnunC,
nverLwmin BonbLUY NOMNYOChb, NapanfenbHy NMHUK, UMEIOLWEN HAaKMOH o, U Manyo
Mofnyocb, KOTOpasi HamHOro MeHblue (Hanpumep, Ha OAWH, ABa WM TpU Mopsaka
BEMNYUHBI MEHbLLE), Yem BonbLuasa nonyochk.

[65] B 3aBucumoctn ot Tpebyemon Npou3BOAUTENBHOCTU MPOXOYEHUSA, Yron o
(KOTOPbIN TaKXKe MOXET Ha3blBaTbCH YrMNOM Y3KOro annunca) MoxeTt ObiTb HAaCTPOEH Tak,
4TOObI BbI3bIBATH MEAMNEHHYIO TPAHCNOPTMPOBKY Martepuana, nojnexaliero rpoXo4eHuIo,
4yTOObl TEM CaMbIM MAKCUMAarnbHO YBENUYUTb CYXOCTb Ha BbIXOAe. ANbTEPHATUBHO, Yron o
MOXeT OblTb HacTpOeH Tak, 4ToObl Bbi3biBaTb OLICTPOE nNepemelleHne matepuana,

noANexXallero rpoxo4eHuto, YTobbl TeM CambiM YBENUYUTb MPOMYCKHYK CrOCOBHOCTb
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MalWHbl, WM MOXeT OblTb HacTpoeH Tak, 4YToObl MrHOBEHHO peBepcUpOBaThb
TPaHCNOPTUPOBKY Marepuana, Ytobbl Takum obpasom BbITPSAXHYTb 3aCTPABLUME YaCTULbI
(TO ecTb, ANA ycTpaHeHus 3abmBaHus).

[66] Kpome TOro, yron oo MOXHO OTperynuposatb BO Bpemsi paboTbl, Kak

PacKkpbITO B HACTOSLLEM AOKYMEHTE, A0 yrna o, coctasnawowero npubnusntensHo 90°, B
TeYeHMe 3ajaHHOro nepuoja BpemeHWn, Ana obecneyeHuss TeKywero yCTpaHeHus
3abuBaHua cuta B npocemBarowem yctpouctese. 1o MCTeyeHun 3agaHHoro nepuoga
BPEMEHMU, yron o, CoCTaBnAwLWMA NpMbnuanTensHo 90° MOXHO NepeHacTpouTb Ha o. B
PasfnMyHbIX BapuaHTax OCYLUECTBNEHUA MOryT ObiTb peanunsoBaHbl ApYyrne TekyLue
N3MeHeHus pexmnma paboTtbl. B 0gHOM 13 npyMmepoB MOXET BbITb BbINOMHEH NEPEXos OT
yrna oy, cocTtaBnswowero npubnuautensHo 45°, Kk yrny o, cocrtasnsowemy
npnbnmanTensHo 60°, yToObl 3amMeannTb TPaAHCMOPTUPOBKY N obecneunte Gonee cyxou
BbIXOA4 W3 CYCMEH3UW, MnojaBaeMoOM Ha y3en AEeKU C IKCLUEHTPUKOBLIM FNUHEWNHbLIM

Bubpartopom 300. 3atem MoxeT ObiTb peanv3oBaH nepexos OT yrna o, COCTaBnAwLLEro
npubnusutensHo 60°, Kk yray oy cocTasnswowemy npubnuautensHo 45°, ang

BO306HOBNEeHMA 6onee ObICTPOW TpaHCNOPTUPOBKW. B apyrom npumepe yron o,
cocTtaBnawWMn NpubnuanTenbHo 45°, moxeT ObiTb OTperynnposaH BO Bpems paboThl,
KaK packpbITO B HacCTOSALWEM JOKYMEHTe, A0 yrna o, cocTaBnsaowero npubnmantensHo
30°, B TedyeHWe 3agaHHOro nepuoga BpPEeMeHW, ANA yaaneHWa HakoMnMBLLErocs Ha cute

matepuana. o WCTeyeHuM 3agaHHOro nepuoga BPEMEHW Yron o', COCTaBMSAOLUNA

npuGnuauTensHo 30° MOXXHO NepPeHacTPOUTL Ha L.

[67] Takaa perynupoBka mMoxeT TpeboBatbcs npu paboTe rpoxota Ans
rPOXOYEHUsT CycneHsun. Bo Bpemsi rpoxodeHnst CycneHsns npeBpaljaeTcs U3 Kugko-
TBEPAOWN CMecn B 0OE3BOXEHHOE TBEPAOE BELLECTBO. Yron O MOXHO perynmpoBsaTtb Ans
YyBEMNYEHUS CYXOCTU. Hanpumep, ecnu yron a yBenuyinmBaeTcsl OT nNpubnusntensHo 45°
40 npubnuantenbHo 60°, kak packpbITO Bbile, CKOPOCTb MOTOKA MaTepuana Ha
FPOXOYEHUN YMEHBLUAETCH. 3TO YMEHbLUEHNE CKOPOCTU MOTOKa AaeT 6onblue BPEMEHM
ANSA BbITECHEHUA XMAKOCTU U3 CYCMEH3MMW, NMOCKOMbKY Matepuan ABWKETCA MeANEHHee K
pasrpy3o4YHOMY KOHLly FpoXxoTa.

[68] Ha dur. 9 cxemaTnyeckn nokasaHa CUCTEMA, KOTOpas MOXET BKMO4YaTh B
ceba yctpomcteo (yctponctea) 810 C KOHTPOMMEPOM ABWXXEHUSI, KOHTPOMMEPHOE
yctponcteo 920 n npuBogHbelie ycTponctesa 930. KoHTponnepHoe yctponctso 920 moxet
OblTb peanuM30oBaHO Kak UMM MOXET BKMYaTb B ceba nporpammMmpyemblili NOrMYeCKnii

koHTponnep (MK wnn PLC, programmable logic controller), MukpokoHTponnep, N T.4., a
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npueogHble yctponctaa 930 moryT ObITb peanusoBaHbl Kak UM MOryT BkMo4yaTh B cebs
3MNEeKTPONpPUBOAbl C 3MNEKTPOHHLIM YNPaBNEeHWEM, 4YaCTOTHO-pErynmpyemblie nNpUBOAbI
(VFD, variable frequency drive) n 1.4. KoHTponnepHoe yctponctso 920 MOXET npyHMMaTh
MHOPMAaLMIO, YKa3blBaKOLLYIO MONOXEHNE, CKOPOCTb 3KCLEHTPUKOBbLIX MAaCCOBbIX
3MNEMEHTOB W/WNW HanpasneHne BpaLleHns 9KCLEHTPUKOBOIO BUBPaLMOHHOMO YCTPONCTBa
300. KoHTponnepHoe ycTponcteo 920 MOXET ynpaBnATb NPUBOAHbIMKU yCTponcTeamm 930
AN CO34aHMsA 3a4aHHOro pexmma paboTbl. B 3TOM CBA3WM C COOTBETCTBYOLMMY Banamm
3KCLEHTPUKOBOro BnbpaymnoHHoro yctponctea 300 moryT ObiTb cBA3aHbl ycTponctasa 910
c obpaTHOM CBSA3bID, KOTOPblE MOryT BblAaBaTb NEPBY WH(OPMaUMIO, YKa3blBAKOLLYHO
COOTBETCTBYHOLLME NONOXKEHNSA MACCOBbIX 3NIEMEHTOB.

[69] Yctponctea 910 c obpaTHOM CBA3LID TakKe MOryT BblaBaTb BTOPYHO
NHOPMaLMIO, YKasblBatoLLyO COOTBETCTBYIOLME YINOBbIE CKOPOCTWU BaroB. YCTPOMCTBaA
910 c ofpaTHOM CBA3BLID MOMyT BbldaBaTb TPETbID WHPOPMAUUID, YKa3bliBAIOLLYHO
HanpaBfneHne BpalleHUs Bana 3KCUEHTPUKOBOro BubpauuoHHoro yctpouctesa 300. B
OLHOM M3 BapVMaHTOB OCYLLUECTBMEHMA nepsas WHdOpMauus, BTopas WHopmMayms u
TpeTbs WHopmauns MoryT ObiTb BblgaHbl HEMNOCPEACTBEHHO Ha KOHTPONNEpHoe
yctponcteo 920. B ppyrom BapuaHTe OCYLLECTBNEHUS nepBas WHgpopmauyus, BTopas
nHopmMaumas u  TpeTbs UHPOPMaUUA MOryT OMOCPEeLOBaHHO BblAaBaTbCA Ha
KOHTponnepHoe yctpouctso 920, npu 3TOM Takad uWHdopMauus BblgaeTCs Ha
COOTBETCTBYIOLUME NpuBOAHbIE ycTpouctBa 930 UM nepepaetcs  NpPUBOAHLIMU
yctponcteamm 930 npuBoga Ha KoHTponnepHoe yctponuctso 920. KoHTponnepHoe
yctporcteo 920 mMOXeT ynpasnsaTb NpuMBOAHbIMKU ycTponctBamyn 930 ansa cosgaHus
BpawaTenbHOro ABWKEHUS MO MEHbLIEW Mepe OAHOro W3 KOMMMHeapHbIX Barnos
3KCLEHTPUKOBOro BUbpaumoHHoro ycrtponctesa 300.

[70] Yctponctea 910 ¢ obpaTHOM CBSA3bIO MOryT BkNodatb B cebs nepsoe
YCTPOMCTBO C 0OOpaTHOM CBA3bID (Takoe Kak MepBOe SHKOAEPHOEe YCTPOWCTBO),
NPUKPENMEHHOe K MepBOMY Bany 3KCUEHTpUkOBOro BmbpauyuoHHoro yctpounctea 300.
[MepBoe yCTPOMCTBO C OOpaTHOM CBA3LID MOXET OTNpPaBnATb OgHY unu 6onee u3 (a)
nepBon MHoOpMaUuK, ykasbiBaloWen COOTBETCTBYIOLLUMA MOMNOXEHWNE MO MEHbLUEN Mepe
OLHOrO U3 MEPBbIX MACCOBbIX 3MIEMEHTOB 3KCLIEHTPUKOBOrO BMOPaALVOHHOIO yCTPOUCTBa
300, (b) BTOpPON MHpOPMaLUK, yKka3biBAOLWEN YrOBYHO CKOPOCTb MEPBOro Bana, unm ()
TpeTben WHMOPMauMK, YyKasbiBalLWen HanpasfneHve BpalweHns MepBoro Bana.
Yctpownctea 910 ¢ obpaTHOM CBA3LIO MOTYT TakXe BKMoYaTb B ceba BTOpoe yCTPOUCTBO C
obpaTHOM CBA3LIO (TakOe Kak BTOPOE 3HKOAEPHOE YCTPOWCTBO), MPUKPEMIEHHOE KO
BTOpOMY Bany BnbpayunoHHoro yctponctea 300. Bropoe ycTponcTso ¢ obpaTHON CBA3LIO

MOXET OTnpaBnsaTb OAHy unu 6onee m3 (a) 4eTBEPTON WHOPMaUUM, yKasbiBarOLLEWN
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COOTBETCTBYIOLLEE TMOMOXEHUE MO MEHbLUEW Mepe OJHOro M3 BTOPbIX MacCOBbIX
3NEeMEHTOB 3KCLEHTpUKoBOro smubpauunoHHoro yctpouctea 300, (b) naton mHdpopmaumn,
yKasblBaloLEen YrnoByl CKOPOCTb BTOpOro Bamna, unm (C) LWecTon uHdopmaymm,
yKasblBatoLLE HanpasneHne BpalleHus BTOpOro sana.

[71] KoHTponnepHoe ycTtponctBo 920 MOXET AOMNOMHUTENBHO MNPUHUMATD
NnepByd UWHGOPMaUMIO, BTOPYHD WHGOPMaUUO, TPETbD WHAOPMAaLMID, 4YeTBEpPTYIO
MHpOpMaUMIO, NATYHD  UHGOPMaUMIO, LWWECTYIo  MHOpMauuio U UHGOopMaLMIO
onepaTopckoro UHTepdencHoro ycrponctesa 830 n MoXeT AaBaTb ykasaHue NpuBOAHbLIM
yctponcteam 930, 4Tobbl HACTPOUTL BpaLlaTenbHOe 4BUXEHUSA NEePBOro Bana n BTOPOro
Bana Ha OCHOBE, MO MEHbLUEN Mepe, NMPUHATON MHopmayun. B ogHOM 13 BapuaHToB
OCYLLIECTBNEHUS KOHTPONNEPHOE YCTPONCTBO 920 MOXET NPUHUMATL TaKyld MHPOPMaLnIO
HEenoCPEACTBEHHO OT MEPBOro YCTPOUCTBA ¢ 0OpaTHOM CBA3BID U BTOPOrO YCTPOWUCTBA C
obpaTHOM CBA3bID. B Apyrom BapmaHTe OCYLECTBNEHMA KOHTPOMNEpHoe yctponctaso 920
MOXET NPMHMMaTL NePBY MHOPMaLMIO, BTOPYH MHMOPMaUUIO, TPETLIO UHdOopMaLMIO,
4YETBEPTYD MHoOpMaumio, NATYI0  UHGOPMaUMIO  WWNKU  LWECTYIO  MHopMauyuio
OMnoCpen0BaHHO, NpPU 3TOM Takas nHgopmauusa BblgaeTcs Ha NpuBoAHbIe ycTponcTea 930
N nepegaeTcs NpuBOAHbIMKM ycTponcteamm 930 Ha KOHTponnepHoe ycTponctso 920.

[72] T[MpusogHbie ycTponctea 930 moryT Bkno4YaTb B cebsi NnepBOe NPUBOLHOE
YCTPONCTBO, COEAMHEHHOE C Y3rOM MEPBOro ABuUratensi, Bkovawwmm B cebsa nepsbin
Ban aKkcueHTpukosoro subpaumoHHoro yctpounctea 300. KoHTponnepHoe yctponctso 920
MOXET AaBaTb YyKasaHue nepBoMy TMPUBOAHOMY YCTPOWUCTBY AN CO3[aHUS
BpaLLaTenbHOro ABWXEHUSA NepBOro Bana Ha OCHOBE OAHOro nnu 6onee nu3 YactTn Nepsou
MHopMaLmn; YacTu BTOPON MHAOpMaLUK; 4acTn TpeTben nHdopmayum n nidopmaymm
onepaTopckoro mHTepdencHoro yctpouctsa 830. MpuBoaHble ycTponctea 930 moryT
Takke BKMYaTb B ceba BTOpOE NPMBOAHOE YCTPOWCTBO, CBSA3@HHOE C Y3NIOM BTOPOro
asuratens, Bknovawowero B ceba BTOPOM Ban  3KCLEHTPUKOBOrO BUOPALMOHHOMO
yctponctea 300. KoHTponnepHoe ycTporncTBo 920 MOXET HanpaenaTb BTOPOE NPUBOLHOE
YCTPOWCTBO ANt KOHPUIYPUPOBaHUSA BpalaTenbHOro ABUXKEHNS BTOPOro Bana Ha OCHOBE
ofHoro unu 6onee M3 4Yactn YeTBEPTON MHPOPMaLMK; YacTh NATON UHOPMaLMK; YacTun
LIECTON MHpopMaLMM 1 MHChOPpMaLK ONEPaTOPCKOro NHTepdencHoro yctponctaa 830.

[73] Ha dur. 10A cxemaTudeckn MOKa3aHO IKCLUEHTPUKOBOE BMOpPaLNOHHOE
yctponcteo 1000, cBA3aHHOE C CUCTEMOW YNPAaBIEHMs, B COOTBETCTBMM C O4HUM WK
fonee BapmaHTamm OCyLlecTBneHust n3obpeTteHuns. Kak nokasaHo Ha dur. 10A, cuctema
1000 moxeT BKMo4YaTh B cebsa koHTponnepHoe yctponcteo 1010, koTopoe MoXeT ObiTb
peanu3oBaHO Kak, WM MOXeT BKnoyatb B cebs, nporpaMmmMupyemblii  NOrMHYECKUN

koHTponnep. Kpome Toro, moryt ObiTb NpeayCMOTPEHbl MpmBoAHble ycTponctea 930
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(Hanpumep, cm. cur. 9), koTopblie MOryT BbITb peannsoBaHbl Kak, U MOTYT BKNOYaTh B
cebqa, nepsbin anektponpueog 1020A C  3MEKTPOHHbIM  YNpPaBfi€HWEM U BTOPOU
snektponpueog 1020B ¢ 3nekTpoHHbIM ynpasneHnem. M3obpeTeHne He orpaHuyeHo
3NEKTPONPMBOAAMM C 3MEKTPOHHBLIM YMPaBNEHNEM, UMEKLWUMN OBLLYIO apXUTEKTYPY.
Mepsbin anektponpueog 1020A € 3NEKTPOHHbIM YNPaBNeHNEM N BTOPOW 3MEKTPONPUBOL
1020B C 3NEKTPOHHbIM YMpaBfeHWEM MOTYT MPUBOAUTbL B AENCTBUE COOTBETCTBYOLLME
y3nbl ABUratenen B 3KCLUEHTPUKOBOM BuBpaymoHHOM ycTponctee 300. B atonm cBA3w,
nepsbi anekTponpueog 1020A ¢ 3MEKTPOHHbLIM ynpaBneHnemMm MOXeT Bkntoyatb B cebs
3NEeKTPOHHLIM npeobpasoBatenb WMAU APYFOM TUM WUCTOYHUKA MUTaHUS, CBSI3AHHbLIN
(Hanpumep, 3MNeKTPOMEXaHNYECKN CBSA3aHHbIW) C Y3rOM NEPBOro ABUratens, Hanpumep,
nocpeactsom ysna 1060A nuHum anekTponuTanus. Btopowm anektponpusog 1020B ¢
3MEKTPOHHbLIM YNpPaBneHNEM MOXET BKMuaTb B cebs 3neKTPOHHbIM npeobpasosaTtenb
WNN  UCTOYHMK MUTaHWUA APYroro TuNa, CBA3aHHbIA C Y3MOM BTOPOro ABuUrarens
nocpeactsom BToporo yana 1060B NuHUKM anekTponuTaHus.

[74] TepBbin n BTopon ysnbl 1060A n 1060B nuHUA 3NeKTPONUTAHUSA MOTYT
BKNoYatb B cebs, Hanpumep, 3NeKTPUYECKUA NPOBOAHUK, CUIOBbIE COEAUHUTENM,
N30MAUMOHHbIE nNOKPbITUS W T.4. [lepbid anektponpusos 1020A €  SNEKTPOHHbLIM
ynpaeneHnem un BTopoun anektponpusog 1020B ¢ 3neKTPOHHbIM YyNpaBreHMEM MOryT
OblTb NOAKMIOYEHbI K cooTBeTcTByOWMM nnHMaM 1030A mn 1030B anekTponutaHus,
KOTOpPbl€ MOAKMIOYEHblI K CETEBOMY WCTOYHWUKY MUTAHUSA (Hanpumep, K WCTOYHUKY
nepemeHHoro Toka 50 'y M NCToYHUKY nepemeHHoro Toka 60 My). Kpome TOro, nepsbiu
anektponpueog 1020A C 3NEeKTPOHHbIM ynpaBreHnemM MOXET ObiTb CBS3aH (3NEKTPUYECKM
WUNN 3NEKTPOMEXAHNYECKN) C NEPBbIM YCTPOUCTBOM C 0BpaTHOM CBA3bIO 3KCLEHTPMKOBOIO
BubpauyunoHHoro ycrtpouctea 300 nocpeactsom nepson WunHbl 1070A. Btopow
anektponpmeog 1020B C 3MEKTPOHHbIM yrpaBneHnem Takke MOXeT ObiTb CBSA3aH
(3NEeKTPUYECKN NN INEKTPOMEXAHNYECKM) CO BTOpon wunHon 1070B. lMNepBas u BTOpas
WMHHbIE  KOHCTpykumm 1070A wn 1070B obecneumBaioT nepegadvy uHbopmayum
(aHanoroBon w/vnu UMPOBON), KOTOpas MOXET MPEACTaBNATb YIIOBOE MONOXEHME,
YIMOBYIO  CKOPOCTb  W/WNW  HanpasneHve BpaweHWa Bana  3KCLEHTPWUKOBOro
BubpayunoHHoro ycrtponctsa 300. N306peTeHne He OrpaHMYMBAETCH LUMHAMK KOTOpPbIE
UMEIOT OOLLYIO apXUTEKTYPY.

[75] Kak Takke nokasaHo Ha dur. 10A, cuctema 1000 MOXKET AOMONHUTENBHO
BkMoYaTtb B cebs onepatopckoe uHTepdencHoe ycTponctso (yctponctesa) 830 wu
y4aneHHOe  OnepaTtopckoe  MHTEpdencHoe  ycTpouctso  (yctpowuctea)  1080.
Oneparopckoe UHTepdEencHoe YCTPOUCTBO (YCTPOUCTBA), NpOorpaMmMmMpyemMbiv TOrM4eCcKkmum

koHTponnep 1010, nepsbin anektponpusog 1020A € 3MNEKTPOHHbLIM YMpPaBNEHNEM U
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BTopon anektponpusog 1020B ¢ 3MNEKTPOHHbIM yrnpasBrneHnem Moryt ObiTb CBSA3aHbl
ceteBbiMu ycTponcteammu 1050 (Takumun Kak BbICOKOCKOPOCTHOE CETEBOE YCTPOUCTBO UMK
wuHa). Cetesble ycTtpouctea 1050 wmoryt obecneumsate o0OMeH WH(oOpmaymnen
(Hanpymep, AaHHbIMM W/WUNWU CUrHanM3aymen) Mexay onepaTopckumMm UHTEPENCHbBIM
ycTponcTeom (yctponctasamm) 830, nporpammupyemMbiM normyeckum koHTponnepom 1010,
nepsbiMm anektponpusogom 1020A ¢  3MEKTPOHHbIM  YNPaBNEHMEM W BTOPbIM
anektponpueogom 1020B ¢ anekTpoHHbIM ynpasneHvem. OgHo unu 6onee yganeHHbIX
onepaTopckux UHTepdencHbix yctponcte 1080 moryt ObiTb CBSI3@aHbl C CETEBbLIM
yctponcteom 1050 ¢ nomowbto 6ecnpoBOAHbIX AMHUA CBA3N W/WNKM MPOBOAHBLIX NMUHWUIA
1085 cBsasn. Ycrpouctso (yctpownctsa) 1080 moxet (moryt) obecneumBarb HaCTPOWKY
n/unu otcnexusaHne paboTbl KCLLEHTPMKOBOro BUOpaumoHHoro yctponctea 300.

[76] Ha dur. 10B cxematnyeckm nokasaHa subpaguoHHas cuctema 1090,
nmeroLas cMcTemMy ynpasneHusi, Kotopas YHKLUMOHaNbHO CBS3aHa C APYrvMMK TuUnamm
3KCLEHTPUKOBbIX ABurarenen, 4tobbl TEM cambiM YNpaBnATb TUMOM  ABWKEHWS,
CO3aBaeMoro 3KCLEHTPUKOBbIM ABuratenem. Hanpumep, cuctema ynpaBneHUss MOXET
ObITb (PYHKUMOHANBHO CBsi3aHa C OObIMHLIMU 3KCLEHTPUKOBbIMK aBuratensmm 1095a um
1095b, TakMMn Kak 3KCLEHTPUKOBbIE ABUraTernn, KOTOpble He copaepXar KOMfMHeapHbIX
Banos. CornacHo OJHOMY W3 BapUaHTOB OCYLLECTBMNEHUS, PEXMMOM BpaLleHuUs
(Hanpumep, BENWYMHOW YrIOBOW CKOPOCTU M HarnpaBneHWEeM BpPAaLLEHWUSs) KaKAOro W3
06bIuHbIX gBuratenen 1095a n 1095b moxxHO ynpaBnaTe HesaBMcumo. Hanpumep, 4tobbl
reHepupoBaTb, MO CYLLECTBY, NMUHENHOE MexaHuyeckoe Bo3myLleHue, MJIK 1010 moxeT
ynpaensatb nepsbiM 3nektponpmeogoM 1020A € 3NeKTPOHHbIM ynpasneHnem Tak, YTobbl
3KCLUEHTpUKoBbIN aBuratens 1095a Bpawjanca B NepBOM HanpasBneHuM C  YrnoBOW
ckopocTbio ®. [MJIK 1010 MOXeT AONOMHUTENbHO YMPaBnsaTb BTOPbIM 3FEKTPOHHbIM
npusogom 1020B asuratens Tak, 4Tobbl 3KCLEHTPUKOBLIWM aABuratens 1095b Bpaiyancs
BO BTOPOM HarnpasneHun, MNPOTUBOMOMNOXHOM MNEPBOMY HanpasfeHUIo, C YrnoBou
CKOpOCTbIO ®. B apyrom npumepe, utobbl reHepupoBaTb, MO CYLWECTBY, KPYyrosoe
MexaHunyeckoe BosmyLyeHue, MJIK 1010 MoXeT ynpaenaTb MepBbiM 3MEKTPONPUBOAOM
1020A C 3NEeKTPOHHbLIM ynpasfeHMeM Tak, YTOObl Bbi3BaTb BpPaLYEHUE 3KCLEHTPUKOBOrO
asuratrena 1095a B nepsBoMm HanpasneHun € yrnoBon ckopocTbio ®. MJIK 1010 moxet
AOMNONHUTENBHO  YNpPaBnsaATe BTOpbIM  anekTponpmeogom 1020B C  3MeKTPOHHbIM
yrnpaBneHnemM Tak, YToObl 3KCLUEHTPMKOBLIM aBuratens 1095b Takke Bpaljancs B nepsom
HanpasneHun C YrnoBOW CKOPOCTLIO ®.

[77] Kak packpbiTO Bbille, CUCTEMA YMpPaBIEHMs, KOTOpas BKMOYaeT B cebs

KOHTpONnepHoe ycTponucteo (yctponcrtsa) 810 gBmkeHns (Hanpumep, cMm. dur. 8), MOXeT
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co3faBaTtb 3ajaHHbI peXxnm paboTbl 3aABMIEHHOrO 3KCLEHTPUKOBOrO BMOpPaLMOHHOIro
yctpoructea. Cuctema ynpaBneHUa MOXET HacTpavBaTb WWNM  KOHTPONMpoBaThb
COOTBETCTBYIOLLME [JBWKEHUA - TaKME Kak COOTBETCTBYIOLLME YIrMOBblE CKOPOCTU U
YrnoBble MOMOXEHUA - KOMMWHEAPHbIX BanoB, WMEKWUXCA B  3KCLEHTPUKOBOM
BMOPALUMOHHOM YCTPOWCTBE, HE3aBUCUMO W HEMPEPbLIBHO, MOYTW HEMNPEPLIBHO MNU B
3ajaHHble MOMEHTbI BPEMEHU (Hanpumep, Nepuoanyeckun, NoYTn NEPUoANYECKU Unu no
pacnucaHuio). Hanpumep, pexum paboTbl MOXHO KOHTPONMPOBaTb W/WNWM HacTpauBatb
npyv HeoOXOAUMOCTM MOYTU B pPEXUME peanbHOro BpemeHu (unu, no CywlecTsy,
NepUOANYECKN, C BPEMEHHBIMU MHTEpBanamu, KOTOPblE 3HAYUTENbHO KOpoYe, 4Yewm,
Hanpumep, coTas 4acTb, TbICAYHAsA YacTb, MUNSIMOHHAA YacTb U T.4. Nepuoja BpaLleHns
1/0 Bana ycTponcTtea) 6e3 BbIKNMIOYEHUS NUTAHMA 3KCLEHTpMKoBOro smbpatopa. B aton
CBSI3W, KOHTPONMEPHOE YCTPOMUCTBO (ycTpounctea) 810 ABMKEHUSI MOXET MUCMOMb30OBaTb
pasnnyHble METOAbI, B TOM YNCMNE 3MEKTPOHHOE MEPEKITIOYEHNE YaCcTOThbl BpaLleHns Ans
HaCTPOMKN YIMOBOW CKOPOCTM W/WNW YIMOBOrO MNONMOXEHMS Bana BO Bpemsi paboThbl
3KCUEHTPUKOBOrO BUOPALMOHHOTO yCTponctea, 6e3 HeobXOAMMOCTU  BbIKMIOYEHUS
MATaHUA 3KCLEHTPUKOBOrO BUOPAaLMOHHOrO YCTPOUCTBA ANS BbINOMHEHUS onepayvu
nepeHacTpPOKM.

[78] Kak packpbITO Bbile, CUCTEMA YNpaBreHUss MOXET ObiTb BbINOMHEHA C
BO3MOXHOCTbIO 33JaHUS U NOAAEPNKAHNA OTHOCUTENbHOrO YrroBOro CMELLEHUs Mexay
COOTBETCTBYOLLUMU BpaLaTenbHbIMU ABVKEHUAMMU KONMMHeapHbIX Banos
3KCLEHTPUKOBOro BMOPaLUMOHHOro ycTtponuctea. Npu 3TOM cucTema yrnpasrneHUs MOXET
3ajaBatb COOTBETCTBYIOLYME HadvanbHble Yrrbl COOTBETCTBYIOLWMX BpaljaTenbHbIX
ABWXKEHUN KOMnuHeapHbix BanoB. COOTBETCTBYOLUME HayanbHble Yrnbl MOryT ObiTb
onpeaeneHbl OTHOCUTENbHO 0as30BONM CUCTEMbI KOOPAMHAT, W MOryT OnpeaensTb
opueHTauuto konebaHuni pesynbTupylowen cunol f(f) (N0 cywecTBy, CUHycOMaanbHON
Cunbl), CO34aBaeMON 3KCLEHTPUKOBbIM BMOpPaUUOHHBIM yCTponcTBOM. OpueHTayms
MOXeT ObITb NpeAcTaBneHa yrnoM OTHOCUTENbHO 3a4aHHOro HanpasneHus B 6a30Bou
cucteme koopauHat. Hanpumep, 6asosasi cuctema koopamHaT MOXET ObiTb 4EKAPTOBOMN
CUCTEMOM, UMEIOLLEN OCb (Hanmpumep, OCb Z, Kak MokasaHo Ha cur. 8), no CyulecTsy,
napannenbHyld MpPOAONbHOM OCU  3KCLUEHTPUKOBOTO BUOPaAUMOHHONO  YCTPOWCTBA.
Hanpasnenue, npeacrasnswowee opueHtTaunio konebaHun pesynbtupytowen cunbi f(f),
MOXET nexarb B MMNOCKOCTU (Hanpumep, B MIIOCKOCTU X-y Ha dwur. 8), KoTopas
nepnenanKynapHa ocu z.

[79] Ha dur. 11-14 nokasaHbl cCxemarnyeckne rpaukn cun Ana YeTbipex
COOTBETCTBYIOLUMX  KOH(pUrypaumm  HayanbHbIX  YrMoB U COOTBETCTBYHOLUUX

OTHOCUTENNbHbIX YrMOBbIX CMeLL[eHI/II7I B AeBATb Pa3fmM4HbIX MOMEHTOB BO BpemMsA pa6OTbI
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3KCUEHTpUKoBoro BmbpauynoHHoro ycrtpouctsa 1100 B COOTBETCTBUM C BapuaHTamum
OCYLLECTBMNEHNS, PACKPbITbIMU B HACTOALLEM JOKYMEHTE.

[80] Ha dour. 11 nokasaHbl KOHUTYpaLMM CUIT B MOMEHTbI BpEMEHN 1o, t, 1o, 13,
ty, ts, t5, t7 M to+T ANA HavyanbHbIX yrnoB, paBHbixX 0, AnNs 06OUX KONMMHEAPHbIX Banos B
3KCUEHTpukoBoMm BubpauyuoHHom ycTtporctee 1100, B pesynbTaTe 4Yero OTHOCUTENbHOE
YyrnoBoe cmeLleHne, no cywecTtsy, pasHo 0. B nobon 3agaHHbIi MOMEHT BPEMEHU, CUTbI
o6o3Ha4yeHbl CTpenkamym BHYTPU Kpyra, a 3awTpuxoBaHHble o6nactu ykasbiBarlT
MOMOXEHMA COOTBETCTBYOLMX Macc. CTpenkn, pacrnonoXeHHblE CHapyXu Kpyra,
obosHavaloT ckopoctu. Cunbl, OTBEYalLlMe COOTBETCTBYIOLMM rpynnamMm MacCoBbIX
3MEMEHTOB, MOoKa3aHbl TOHKMMW CTpernkamu, a pesynbTupyowme cunol F npeacrasneHsbi
TONCTbIMW CTpenkamu. B 3aTom npumepe yrmnbl onpeaeneHbl OTHOCUTENBHO AEKapTOBOW
CUCTEMbI KOOpAWMHAT, MokasaHHoW Ha dur. 11, a T npeacrasnser cobon nepuog,
BPalEHNs KOMMUHeapHbiX BanoB. [nNs HavanbHOW yYrnoBOW KOHdurypauum w
COOTBETCTBYIOLLErO €/ OTHOCUTENbHOrO YrnOBOrO CMELLUEHMA B 3TOM MPUMEpPE NepBbIn
MacCCOBbI/ 3NEMEHT 3KCLEHTPUKOBOro BubpaumnoHHoro ycrponctesa 1100 moxeT ObiTb, MO
CYyLLeCTBY, BbIPOBHEH CO BTOPbIM MAacCOBbIM 3N1eMEHTOM npu yrnax 0 u m, kak nokasaHo
rpadomkamm, COOTBETCTBYIOLUMN ty U t4.

[81] B kaxabll MOMEHT BpPEMEHW, cuna, co3gasBaemas 3ajaHHON MacCon
(Hanpumep, nNoOkasaHHas  TOHKOW  CTPENKOW  BHYTPU  Kpyra), MO  CyLlecTsy,
nepneHankynapHa CKOPOCTU (Hanpumep, MOoKa3aHHOW CTPEerikon CHapyXu Kpyra)
MaccoBbIX 3remMeHToB. Maccbl co3gatoT Cuibl OAMHAKOBOW BenuuuHbl. Hanpumep,
NnepBblii  MacCoBbIl 3NEMEHT W BTOPOM MacCOBbI 3NEMEHT MOryT npunararb,
COOTBETCTBEHHO, cuny F, u cuny Fy, rae |Fa| = |Fp|. Kak nokasaHo Ha cour. 11, ana
HavanbHbIX YrnoB, MO cywecTtsy, paBHbix 0, pesynbTupytowas cuna f(f) moxer ObiTb
OPWEHTMPOBaHa BAOMb HanpaBneHns X UNn napannenbHO OCHOBAHMIKO 3KCLEHTPUKOBOMO
BubpayunoHHoro ycrtponctesa 1100. Kpome TOro, Cunbl KOMNEHCUPYIOTCA B MOMEHTHI to U ts
W YKasblBaloT Ha oTpuuarteneHoe HanpasneHne X B MOMEHT t,. KoHdurypauma Ha dour. 11,
Takum 06pa3oM, BbI3bIBAET TOPM3OHTANbHYID MOnNeEpedHyro Bubpaumio (konebaHue)
obopyaoBaHMs (TaKoro Kak y3en AeKU Unv Kop3vHa CuTa), Ha KOTopoe AEUCTBYET cuna.
Hanpumep, pama cuta nnm ysen aeku moryt BubpuposaTb € konebaHnsmm B nnockocTy,
KOTOpas, No CyLeCTBY, ABMSETCA rOPU3OHTANbHOWN.

[82] Ha dur. 12 nokasaH BTOPON BUOPALNOHHbBIN PEXMM, B KOTOPOM NMUHENHbIE
konebaHna OpUEHTUPOBaHbI NOA YrfIOM OTHOCUTENBbHO FOPU3OHTANW, B COOTBETCTBUM C
OfHUM W3 BapWaHTOB OCYyLLeCTBNeHUs u3obpeteHns. B aTtom npumMmepe cuctema
yrpaBneHuss MOXeT MrHOBEHHO 3ajepKvBaTtb MEpBbIA Ban U MrHOBEHHO YBENWYMBAaTL

CKOPOCTb BTOPOrO Bana 3KCLEHTPUKOBOrO BMOPALMOHHOTO YCTPOMCTBA, HacTpavsas,
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Taknm obpasom, COOTBETCTBYIOLME HavanbHble YrMbl NEpPBOro Bana W BTOPOro Bana,
KOTOpble AaloT OTHOCUTEMLHOE YINOBOE CMELEeHWe, npubnusnTenbHo pasHoe /4
(3apgaHHoe t, paBHO ty, Ha dwur. 12). Ha dur. 12 0AWMH M3 MACCOBbIX 3NIEMEHTOB MOXET
ObITb BbIABMHYT Bnepes, Hanpumep, Ha m/4, a APYrol U3 MacCoBblX 3IEMEHTOB MOXET
ObITb OTCTaBaTb, Hanpumep, Ha T/4. Taknm obpas3om, NepBbIi MacCoBbIN 3NIEMEHT MOXET
ObITb, NO CYLLECTBY, BbIPOBHEH CO BTOPbIM MacCOBbIM 3IEMEHTOM Mnpu yrnax /4 n 5w/4,

Kak nokasaHo Ha rpadukax, COOTBETCTBYOLMX ty M t4. NS Takux HavanbHbIX YrnoB U

CBSI3@HHOrO C HUMW OTHOCUTENBLHOrO YrnoBOro cmelleHunsa pesynbtupytowasa cuna f(f)
MOXET ObITb OPUEHTUPOBAHA MOA YINOM NPUONN3UTENBHO T/4 OTHOCUTENBHO OCHOBaHWS

3KCLUEeHTpukoBoro snbpauynoHHoro yctponucrtaa 1100.

[83] Ha chur. 13 nokasaH TpeTuin BUOPAUMOHHLIA PEXUM, B KOTOPOM NUHEWHbIE
konebaHns OpUEHTUPOBAaHbI NOA YrfIOM OTHOCUTENBbHO FOPU3OHTANW, B COOTBETCTBUM C
OAHUM M3 BapuaHTOB OCYLLECTBIEHUS nsobpeTeHns. 3agaB HayanbHbIE€ Yribl NOBOPOTa
MepBOro Bana M BTOPOro Bana paBHbIMU NPUONU3UTENBHO 37/4, MOXHO MNOMYYUTb
OTHOCUTENBHOE YrNOBOE CMeELLeHMe okomno 3m/4, kak nokasaHo Ha dur. 13 (3agaHHoe t,
paBHO t; Ha c¢ur. 13). B aTOM npumepe nepsBbii MaCcCOBbIN 3NIEMEHT MOXeT ObITb, MO
CYLLECTBY, BbIPOBHEH CO BTOPbIM MAacCOBbIM 3MIEMEHTOM npwu yrnax 3m/4 n 7n/4, kak
nokasaHo rpadukammn, COOTBETCTBYIOLMMN MOMEHTaM BpeMeEHU ty 1 ty Ha dour. 13. Takmum
obpa3om, NOBOPOT opueHTaummn konebaHun pesynbTupytowen cunel f(f) Ha yron m/2
OTHOCUTENBbHO OpUEeHTauuuM ANs OTHOCUTENbHOrO YrroBOro CMELLEHUS, COCTaBrAoLLEero
/4 (cm. cur. 12), obecneunBaeT Takyl cuny, kotopas OyaeT, no CyLlecTBy,
BbIPOBHEHHOW C APYrOon AuaroHanbtd MMOCKOCTU X-y AEKAPTOBOW CUCTEMbI KOOpAMHAT
OTHOCUTENBHO ABMXEHMS MO dur. 12.

[84] Ha cwur. 14 nokasaH 4YeTBEPTLIA BUOPALMOHHLIA PEXUM, B KOTOPOM
NVHenHble KonebaHMs OPMEHTUPOBAHbI MNOA YrNMOM OTHOCUTENbHO TOPU3OHTanu, B
COOTBETCTBUM C OAHUM W3 BaPUAHTOB OCYyLlECTBMNeHus unsobpeteHns. Cucrtema

yrnpaBneHnss MOXeT 3ajaBaTb HadarbHble YrMbl COOTBETCTBYIOLMX BPaLYEHUA NEPBOro
Bana v BTOPOro Bana pasHbiMK 7/2, obecneunBasi OTHOCUTENbHOE YITIOBOE CMELLEHNE
Npubnu3nTenbHO Ha /2, kak nokasaHo Ha cur. 14. B 3Tom npumepe NepBbIi MaccoBbIN
3NEMEHT MOXET ObITb BbIABMHYT BNEpes, Hanpumep, Ha /2, npyu 3TOM BTOPOW MacCoBbIM
3NEMEHT MOXET ObITb BbIABUHYT Brepes Ha 7/2. Takum obpasom, nepsBbii MacCoBbIM
3nemMeHT MoXeT ObiTb, MO CyL|ecTBY, BbIPOBHEH OTHOCUTENbHO BTOPOro MaccOBOro
anemeHTa npu yrnax /2 n 3m/2, kak nokasaHo Ha rpadmkax, COoTBETCTBYIOLWMX to U t4 Ha

dur. 14 (3agaHHoe t; paBHO ty, Ha dour. 14). Takum obpasom, konebaHus
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pesynbTupytowen cunbl  f(f) moryt  OblTb  OPUEHTUPOBAHbI, MO  CYLUECTBY,
NepneHanKyNnapHO FOPU3OHTaNU (TO €CTb BbIPOBHEHbI MO HanpasneHWio Y). Takum
obpasom, ABWXKEHME npeactaBnsaeT cobon BepTUKanbHYO BubBpaumio (BepTuKanbHoe
konebaHne) BBepx-BHU3. B 3aToM pexunme Bubpayumm pame cuta unu ysny AeKun MOoryT
obecneunTtb BMOpaUuIO C §UHEWHbIM KonebaTenbHbIM  ABMKEHUEM, KOTOPOE, MO
CyLLeCTBY, NEPNEHAVKYNSAPHO 3emne.

[85] Cwucrembl ynpaBneHusi, packpbiTble B HaCTOSWEM [OKYMEHTE, MOryT
obecneymBaTb U3MEHEHUSA YrIIOB COOTBETCTBYHOLMX BPaLLEHNIA KOMMMHEAPHbIX BaroB BO
Bpemsi paboTbl 3KCLEHTPUKOBOrO BMOPAUMOHHOrO yCTpoucTBa. [lpy 3TOM NIOCKOCTb
konebaTenbHOro ABWXEHUS MOXET WU3MEHSITbCA BO BpPems paboTbl 3KCLEHTPMKOBOrO
BUOpaUNOHHOrO ycTponctea. B gpyrom pexume paboTbl konebaTtenbHoe ABUKEHME
MOXET ObITb M3MEHEHO C NUMHEWHOro konebaHus Ha KpyroBoe wnvM 3nNAMnTUYeckoe
konebaHne. Hanpumep, cucrtema ynpaBrieHNa MOXET 3acTaBnsaTb KOMNMMHEapHble Barbl
3KCL{EHTPUKOBOrO BUOPALMOHHOrO YCTPOMCTBA BpallaTtbCs B OAHOM HarnpasneHun u c
OLHOW YrrioBOM CKOPOCTbIO AN CO34aHMSA, MO CYLWEeCTBY, KPYroBOro MeXaHW4eCcKoro
BO3MYLLEHMA. Hanpumep, B TO BpeMsA Kak CUCTEMA CO3[aeT NUMHEVMHOE ABWXEHWE C
Maccamy, BpalaloMMNCA B MPOTUBOMOMOXHbIX HanpasneHusax, CUCTeMa ynpasreHus
MOXET W3MEHSITb HanpasfeHne BpalyeHUa nepBoro sana (Mnv, B HEKOTOPbIX Criyyasx,
BTOPOro Barna) u3, no CywlecTBY, KONMMHEeapHbIX BaNoB, NOANEXALUMX PEBEPCUPOBAHUIO.
MNpn TakoM peBepCUPOBaHUN CUCTEMA YNpPaBNeHUs MOXET Takke obecneynTb yrnosoe
BblpaBHMBaHWE MEPBOro Bana W BTOPOro Bana, T.e. HW NepBblA Ban, HX BTOPOW Ban He
onepexarT U He OTCTalT Mo yrny OT Apyroro Bana. Takum obpas3om, no CyLlecTsy,
KONMNMHeapHbl€ Banbl BbINOMHEHbI C BO3MOXHOCTbIO BpaLlEHNs B O4HOM Hanpasfi€HUn C
OAHOW YrNoBOW YacToTon o, 6€3 yrnoBoro casura Mexzgy Banamm, 4To NPUBOAUT K, MO
CYLLECTBY, KPYroBOMY ABWKEHWUIO 3KCLEHTPUKOBOro BMOpaUWOHHOro ycTponcrtea. B
AOMOMHUTENbHbLIX BapuaHTax OCYLLEeCTBNEHUS JnnUNTUYECKUEe, Hapsay C KpPyroBbiMM
konebaHmamu, moryT ObITb peannsoBaHbl C Maccamu, BpaLAlWMMUCA B OLHOM
HanpasneHnn, HO C OTHOCUTENbHBIMWN CMELLEHNAMM.

[86] B HekoTOpbIX BapuaHTax OCYLUECTBNEHMA HAaCTPOMKa, MO CyLUECTBY,
KPYyroBOoro unu 3nfvnTUYECKOro [ABWKEHUS MOXeET ObiTb peannsoBaHa B OTBET Ha
Ha)kaTue KHOMKM Ha YenoBeKo-MamnHHOM uHTepdence (UMW nnn HMI, Human-Machine
Interface) nnn npun BbiGope BLIOMPAEMOro BM3yarnbHOrO 3MeMeHTa, OTObpakaemoro Ha
ANCNNENHOM YCTPOUCTBE (KOTOPOE B HEKOTOPbIX BapuaHTax OCYLUECTBIIEHUA MOXET
BXxoauTb B coctas UYMW). YnpaBneHwe HayanbHbIMKM Yyrinamu W MoCreayowmumm
OTHOCUTEMbHBLIMA  YIMOBBIMA  CMELLUEHUAMW BO Bpema paboTbl  IKCLEHTPUKOBOrO

BMOpPaAUMOHHOTO  YCTPOWMCTBA  MOXET  MO3BONMUTb  PErynupoBaTb  OpUEHTauuto
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BUOpaUnoHHbIX konebaHnnm 6e3 HeobXoaMMOCTU AEMOHTaXKa N MOBTOPHOIO MOHTaXKa
3KCLEHTPUKOBOro BNMOPALNMOHHOIO YCTPOWCTBA, Kak 37O 6bino 6bl B criyyae ¢ 0OblY4HbIM
BUOPALMNOHHBIM  YCTPOMUCTBOM. Takmm 0Opasom, pacKkpbiTble CUCTEMblI U CNOCOObI
obecneymBatoT MOBLILLEHHYIO 3(PEKTUBHOCTb U/MNN YHMBEPCANbHOCTb BUOpPaLNOHHON
CUCTEMBI.

[87] B pononHuTEnbHbIX  BapuaHTax  OCYLWECTBNEHMSI  SKCLEHTPMKOBOE
BMOpaLMOHHOE YCTPONCTBO MOXET reHepMpoBaTh, NO CYLLECTBY, KPYrOBOE MEXaHU4YEeCKoe
BO3MYLLEHME, He nonarasiCb Ha CUCTEMY YNpaBneHus Ans HacCTPOWKM KPYroBoro
ABWXKEHMA WM nojauynm 3Heprun. B Takux BapmaHTax OCYLECTBMEHMA HanpasneHune
BpaLleHns Bana 3KCLEHTPUKOBOro BUOPaLNOHHOIO YCTPONUCTBA MOXET ObITb U3MEHEHO Ha
NPOTMBOMONOXHOE MYyTEM W3MEHEHUSI MOMAPHOCTU ABYX M3 TpeX BXOASALMX CUMOBbIX
BbIBO4OB TPEX(A3HOro acCUHXPOHHOIO WHAYKLMOHHOrO ABUraTtensi, KOTOpblIN co3aaeT
BpaLleHne Bana. Hanpumep, TpexdasHas cuctema MoXeT Bkntovatb B cebsa (i) nepsyto
NUHUIO L1 3nekTponuTaHuda, BTOPYIO NMHWUIO L2 aneKkTponuTaHma U TPETbO NUHUIO L3
anekTponuTaHuna, 1 (i) Nnepeyro knemmy T1 guratens, BTOPYK knemmy T2 asuratens u
TpeTblo knemmy asuratensa T3. BpaweHwe Bana no 4acoBOW CTPEnKe MOXeT ObITb
obecnevyeHo nytem coegmHenmsa L1 ¢ T1, L2 ¢ T2 n L3 ¢ T3. AnbTepHaTuBHO, BpaLleHmne
Bana npoTMB 4YacOBOW CTPENKU MOXET ObiTb obecneyeHo nytem nepenoaknodeHuns L1 k
T3, coxpaHeHusa nogknodeHnsa L2 k T2, n nepenogknodeHnsa L3 k T1.

[88] Cucrema ynpasneHns moxet obecnedmBartb ynpasneHMe CKOPOCTbIO y3na
asurarena uW/vnn HanpasneHnem BUOPALWOHHOW CUMbl B PEXMME pearibHOro BpemMeHu
WM noytn B peanbHOM BpemeHu. CKOpPOCTbIO, C KOTOPOW TBEPAble YacTuubl
nepemMeLyarTca OT 3arpy3odHOro KOHUA K pasrpy3OuMHOMY KOHLY cenapauuoHHOW
CUCTEMbI, B CBOK OYepefb, MOXHO YNpaBnsTb NyTeM YNpaBneHWs napameTpamu
3KCLEHTPUKOBOro BMOPaAUMOHHOrO YCTPOWUCTBA, KOTOPOE CBS3aHO C cenapauuvoHHON
cuctemon. B gononHeHme Kk BCTpAXMBAOLWUM CUCTEMAM, 3KCLEHTPMKOBOE BUBpaLmoHHoe
YCTPOMCTBO MOXET ObITb CBA3AHO C NUTaTeNsAMMU, TakKMMK kak BUOpPaLUMOHHbIE nUTaTeny,
rae CKOpOCTbIO MoAaudn matepuana MOXHO TOYHO ynpaensaTb. Hanpumep, B NpUMEHeHMAX
¢ 6onbwmm ob6bemom 06paboTkM CKOPOCTb TPAHCHOPTUPOBKMA MOXKHO YBEMNMUYUTL, YTOObI
OTBECTM TBEPAble 4acTuubl WM Cyxve BellecTsa APYroro Tuna OT MNOBEPXHOCTU
FPOXOYEHUS WINNK OTKPbITb 0BnacTb MOBEPXHOCTU FPOXOYEHUS ANS BXOASLLEro noToka
maTtepvana. B gpyrom npumepe, CKOPOCTb TPAHCMOPTUPOBKN MOXET ObITb YMEHbLUEHA
ANA YBENUYEHUs CYXOCTU TPOXOTUMOro mMaTtepuana 3a CYeT YBENUYEHUS BPEMEHMU
npebbiBaHMA MaTepmana Ha NOBEPXHOCTU FPOXOUYEHUS.

[89] Ha cur. 15 nokasaHa 6nok-Cxema MPUMEPHON KOMMBIOTEPHOW CUCTEMbI

1500, B KOTOpPOM pacKpbITble BapWaHTbl OCYLLECTBMEHMS UMM KX 4YacTu MOryT ObiTb
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peannsoBaHbl B BUAE MalLUMHOYMTaAEeMoro koga (T.e. MalMHOYUTAEMbIX MHCTPYKLUN
KOMMbIOTEPHOW MPOrpamMmbl), KOTOPbIA BbINONHAETCA OAHUM unn Bonee npoyeccopamn u
nobyxaaet oguMH unu 6onee NpPoLEeccopPoB BbIMNOMHATL ONepaLUmn PackpbITbIX BAPUAHTOB
OCYLL|eCTBMNEHNS COrnMacHo OAHOMY N3 BApPUAHTOB OCYLLECTBMEHMS.

[90] Packpbitble cucTemMbl MOryT Bknovatb B cebs5  KOMMOHEHTHI,
peanu3oBaHHble B KOMMbIOTEPHOM cucteme 1500 ¢ MCNONb3OBaHMEM annapartHoro
obecneyeHus, nporpaMmmHoro obecnevyeHusi, NporpammMHo-annapaTtHoro obecneyeHus,
MaTepuanbHbIX KOMMbIOTEPHO-YNTAEMbIX (TO €CTb MaLUMHOYUTAEMbIX) HOCUTENEW, Ha
KOTOPbIX XPAHATCSH MHCTPYKLUN KOMMBIOTEPHOW NPOrpaMmmbl, UMM MX KOMOUHALUMIA, N MOTYT
ObITb peanu3oBaHbl B OAHOW unu Gonee KOMMbIOTEPHbIX CUCTEMax WNU B APYrux
cuctemax obpaboTku.

[91] Ecnn ncnonb3yetca nporpammMmuvpyemas noruka, To Takasd fornka MOXET
BbIMOMHATLCA Ha KOMMEPYECKM AOCTYNHOW nnatdopme o6paboTku uUnu Ha YCTPOMCTBE
crneynansHOro HasHaveHusa. Cneymnannct B gaHHOW o6nacTu TEXHUKN MOXET NPUHSTb BO
BHMMaHne, YTO BapuaHTbl OCYLLECTBMNEHUS PacKpbITOro npeamera n3obpeTeHus MoryT
ObITb peanu3oBaHbl Ha MNPaKTUKE C PasnNUYHbIMU  KOHUrypauuaMU KOMMbIOTEPHbIX
CUCTEM, BKIMOYAA MHOrOsiAepHble MHOroONpPOLECCOPHbIE CUCTEMbI, MWHUKOMMbIOTEPHI,
MEWHMPENMbI, KOMMbIOTEPLI, CBA3a@HHbIE UMW CrpynnUPOBaHHbIE C pacrnpeaeneHHbIMU
PYHKUMSAMU, a TaKke BCEMNPOHMKaOLWME WU MWUHWATIOPHbIE KOMMBIOTEPBI, KOTOPbIE
MOXHO BCTPOUTL NpakTu4ecku B nioboe yCTponcTso.

[92] PasnuyHble packpbITbie BapuaHTbl OCyLLeCTBIEeHNS OrnuncaHsbl
NMPUMEHUTENBHO K TaKOW NMPUMEPHOM KOoMMbioTEpHOMU cucteme 1500. Nocne npoyTeHus
3TOro onucaHusa cneyuanuctam B COOTBETCTBYHOLEN 00NacTn TEXHUKM CTaHET U3BECTHO,
KaKk peanusoBaTb pPacKpbiTble BapWaHTbl OCYLLECTBIEHWUS C MWCMOMb3OBaHWEM LPYrnx
KOMMbIOTEPHbIX CUCTEM W/MNN KOMMNBIOTEPHBIX apXMUTEKTyp. XOTa onepauyum MoryT ObiTb
onncaHbl Kak NocneaoBaTenbHbIN NPOLECC, HEKOTOPbIE M3 onepaunn MoryT akTu4ecku
BbINOMHATLCA nNapannenbHo, OAHOBPEMEHHO WWNW B pacnpefeneHHon cpege, a
NPOrpamMMHbIN KOA XPaHUTCS NOKanbHO WM yAaneHHO ANSA A0CTyna C MOMOLLbIO OfHO-
NN MHOTONPOLIECCOPHbBIX MaLUMH. Kpome Toro, B HEKOTOPbIX BapuaHTax OCYLLECTBNEHUN
nopsaok onepaymi MoxeT ObiTb M3MEHEH 6e3 OTKNMOHEHMSI OT CYLIHOCTUM PacKpbITOro
npeamMmeTa n3obpeTeHus.

[93] Kak OygeT nOHATHO cneywanucTam B COOTBETCTBYHOLLEN 00NacTU TEXHUKN,
BbIYNCNUTENBHOE YCTPOUCTBO ANA peanunsayum packpbiTbiX BAPUAHTOB OCYLLECTBMEHMWSA
UMEET MO MEHbLUEW MEpe OAMH npoueccop, Takon kak npoueccop 1502, npudem
npouyeccop MoxeT ObITb OAHUM NPOLECCOPOM, FPynnon NpoLieccopoB, NPOLECcCOpoM B

MHOrosiA€ PHOW/MHOrONPOLIECCOPHON CUCTEME, Takasi cuctema paboTaeT OTAENbHO UMK B
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Knactepe BblYUCIUTENbHbIX YCTPOUCTB, paboTalolwmx B Knactepe unu depme cepeepos.
Mpouyeccop 1502 moxeT ObITb NOAKMNIOYEH K MHbpacTpykType 1504 cBA3n, Hanpumep K
LUMHE, ouyepeamn COoBLLEHNN, K CETU UNN MHOFOSIAEPHON CXEME Nepesayvn CoobLLEeHNI.

[94] KomnbioTepHasa cuctema 1500 moxeT Takke BkMo4vaTb B ce0si OCHOBHYHO
namaTtb 1506, Hanpumep, onepartmeHyto namMaTb (RAM, random access memory), a Takke
MOXET BKMoYaTb B cebsa BTOpuYHYD namaTtb 1508. BropudHaa namsate 1508 moxeT
BkNoyatb B cebs, Hanpumep, HakonuTtenb 1510 € XKECTKMM LUCKOM, CbEMHbIN
Hakonutenb 1512. CbemHbIn HakonutTene 1512 MoxeT Bkntovatb B cebs HakonuTenb C
rMOKMM AUCKOM, HaKoMUTENb C MAarHUTHOW NEHTOW, HaKONUTEMb C ONTUYECKUM LUCKOM,
dnaw-namate 1M T.N. CbemHbin Hakonutenb 1512 moxeT OblTb BbINOMHEH C
BO3MOXHOCTbIO YTEHUS U/MNKN 3anncu AaHHbIX HA CbEMHOE 3anoMUHaroLee YCTPONCTBO
1514 wu3BecTHbiM cnocobom. CbemHOe 3anomuHarowee ycTtpouctso 1514 moxer
BKMOYaTbh B cebsa rmMOKUN UCK, MarHUTHYIO NEHTY, ONTUYECKUA AUCK W T.4., 3anuCb Ha
KOTOpble U CUUTbIBAHWE C KOTOPbIX BLINOSHAETCA B CbeMHOM Hakonutene 1512. Kak
OydeT MOHSTHO cneyvanuctam B COOTBETCTBYWOWEN 06nmacTn TEXHUKW, CbEMHOE
3anomMuHaroLee ycTponcTeo 1514 moxet BkniodaTth B ¢e6s51 MalIMHOYMTaEMbIA HOCUTEND,
COAepXaluA  KOMMbIOTEPHOE nporpammHoe obecneveHne (TO eCTb  UHCTPYKLMM
KOMMbIOTEPHOW NPOrpamMmbl) U/ MM COXPAHEHHbIE Ha HEM AaHHbIE.

[95] B anbTepHaTMBHbIX peanusaunax BTOpuUYHaa namate 1508 moxeT
BkMoyatb B cebs apyrme aHanormdHble YCTpoucTtea, obecneumaroyme 3arpysky
KOMMbIOTEPHBIX NPOrpaMmMm MM APYrx WHCTPYKUMA B KOMMbIOTEPHYK cuctemy 1500.
Takue ycTpomctea MOryT BKMYatb B cebd, Hanpumep, CbEMHOE 3anoMuHaroLlee
ycTponcteo 1516 n nHtepdenc 1518. Npumepbl Takux yCTPOWUCTB MOTYT BKNOYaTh B cebs
NPOrpamMMHbIN KapTPUaXK U MHTEPMENC KapTpuaxa (Hanpumep, TOT, KOTOPbIA HAXO4UTCS B
YCTPOWCTBaxX BUAEOUTDP), CbeMHasa MUKpocxema namsaTtu (tTakas kak EPROM unmn PROM) n
COOTBETCTBYIOLLMA pasbeM, a Takke Apyrve CbeMHbIe 3anomMumHarome ycrponcresa 1516
n uHtepdencol 1518, kotopbie obecnednBaroT nepegadvy nporpamMmmMHOro obecneyeHus v
AaHHbIX N3 CbEMHOro 3anomMmuHarowero ycrpomcrsa 1516 B KOMMBIOTEPHYKD CUCTEMY
1500.

[96] KomnbloTepHasa cuctema 1500 MOXKET TaKke BKMNOYaTh B cebsa nHtepgenc
1520 cBasu. WHtepcenc 1520 cBaAsnm obecneumBaeTr nepegady MpPOrpaMmMHOro
obecrneyeHnss W AaHHbIX MeXay KOomMbloTepHoM cuctemon 1500 m  BHELWHUMMK
yctponcteamn. UHTepdencol 1520 cBA3M MoryT Bknw4datb B cebs MOAEM, CETEBOW
nHTepdenc (Hanpumep, kapty Ethernet), nopt ceasu, cnot u kapty PCMCIA unu yro-
nmbo nogobHoe. [lporpammHoe ofecneyeHne W JaHHble, nepesaBaemMble 4Yepes

nHtepgenc 1520 ceasu, moryt ObiTb B Buae curHanos 1522, kotopble MOryTt ObiTb
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3MNEKTPOHHbIMMW, 3MEKTPOMArHUTHbIMKY, ONTUYECKUMU UMW APYIMMU CUrHanamu, KoTopble
MOryT ObITb MPUHATBI MHTEpdencom 1520 cBA3W. 3TWU CuUrHanbl MOryT nojaBaTbCA Ha
nHtepenc 1520 ceasm yepes kaHan 1524 ceaau.

[97] B sTomM fOKyMEHTE TEPMMHbI «HOCUTENb ANS XPaHEHWUSI KOMMbIOTEPHbIX
nNporpaMmm» 1 «UCnorb3yembi KOMMNbIOTEPOM HOCUTENb AaHHbIX» OObIMHO NCMOMb3YKTCA
Ans o0o3HaYeHUs HOCUTENEN AaHHbIX, TAKUX Kak CbeMHOEe 3anoMUHatoLLee YCTPONCTBO
1514, cbemHoOe 3anomMmuHaloLlee yCTponcTBo 1516 1 XEeCTKUA AUCK, YCTAHOBMEHHLIN Ha
Hakonutene 1510 ¢ XecTkMm AJuckom. «HocuTenb AnNs XPaHEeHUS1 KOMMbIOTEPHbIX
nporpaMm» U1  «UCMOMb3YEMbIN  KOMMbIOTEPOM HOCUTEMb AaHHbIX» Takke MOryT
OTHOCUTLCS K MaMSATU, TakoW kak OCHOBHas namsatb 1506 mn BTOpmyHas namatb 1508,
KOTopble MOryT ObiTb MOMYNPOBOAHWKOBOW NamaTbio (Hanpumep, DRAMS u T1.4.).
KomnbloTepHasa cuctema 1500 MOXET AONOMHUTENLHO BKMOYaTh B cebs AUCMNENHBIN
6nok 1526, KOTOpbIA B3aUMOLEWCTBYET C WHpacTpykTtypor 1504 cBA3M 4epes
aucnneHbin nHtepdenc 1528. KomnblotepHasa cuctema 1500 MOXET AOMONHUTENBHO
BKMOYaTh B ce6s nonb3oBaTensckoe yecTponctso 1530 BBOAA, KOTOPOE B3aUMOLENCTBYET
C WHpacTpykTypon 1504 ceasm uvepes uHTepdenc 1532 seoga. [lonb3oBaTtenbckoe
yctponcteo 1530 BBOga MOXeT BKM4YaTb B cebA Mbllb, LIAPOBOWM MAaHUMyNSTOP
(Tpekbon), CEHCOPHbIN 3KPaH W T.M.

[98] KomnbioTepHble nporpamMmbl  (TakKe HasblBAEMbIE  «KOMMbIOTEPHON
yrNpaBnsaloWen norukon» Unu  KKOMMbIOTEPHBIMA  MPOrPAMMHBIMU  UHCTPYKLUAMUY)
XpaHATCA B OCHOBHOW namsty 1506 n/unu Bo BTopuyHOM namatn 1508. KomnbroTepHble
nporpaMmmMmbl Takke MOryT MpuUHUMaTbCa depe3 uHTepdenc 1520 ceasn. Takue
KOMMbIOTEPHbIE MPOrpaMmbl, MNpPUM WX BbINONHEHUN, obecneunsBaroT peanusayuo
KoMnbloTepHOM cuctemon 1500 BapMaHTOB OCYLLECTBMEHUS, PACKPbITbIX B HACTOSILLEM
AOKYMeHTE. B 4acTHOCTW, KOMMbIOTEPHbIE MpOrpaMmbl, NPU  UX  BbIMNOMHEHUN,
obecneumBaloT peanmsaymio npoueccopom 1502 NpoLUeccoB M3 packpbITbiX BAapUAHTOB
OCYLLIECTBMNEHNS, TaKMe Kak pasnuuyHble 3Tanbl packpbITbiX CnocoboB, kak nogpobHee
onncaHo Bbiwe. COOTBETCTBEHHO, TakMe KOMMbIOTEPHbIE MpPOrpamMmbl NPEACTaBNAT
KOHTpONnepbl KomnbtoTepHom cuctembl  1500. Korga BapuaHT OCyLLECTBREHUS
peanunsyeTtcs C  WUCMNONb3OBaHWEM MporpammHOro  obecneyeHusi, nporpammHoe
obecnevyeHne MOXET XPaHUTbCA B KOMMbIOTEPHOM MPOrpPamMMHOM MPOAYKTE U
3arpykatbCa B KOMNbOTEPHYIO cuctemy 1500 ¢ ncnonb3osaHnem CbLEMHOrO HakonuTens
1512, nHtepdenca 1518 n Hakonmutensa 1510 ¢ XKeCTKMM AUCKOM, Unu nHtepdgencom 1520
cBaA3n. KOMMbIOTEPHBIA MPOrpamMMHbLIA  MPOAYKT MOXET Bkmtodate B cebsa noboe

NoAXOASILLEee 3HEeProHe3aBMCMMOE MaLLMHOUYUTaeMoe (TO €CTb KOMMbIOTEPHO-YUTaemoe)
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3anomMuHaroLwee YCTPOUCTBO, Ha KOTOPOM XPaHAT KOMMbIOTEPHbIE MPOrpamMmMHble
WHCTPYKLMW.

[99] BapwuaHTtbl ocywecteneHnsa moryt 6biTb peann3oBaHbl C UCNONb30BaHMEM
peanu3sayMn  nporpammHoro  obecneveHusi, annapatHoro obecneyeHus  u/wnu
OMnepauMOHHbIX CUCTEM, OTMWYHBIX OT PAacKpbITbIX B HAcToAweM JokymeHTe. MoryT
ucnonb3oBatbCs niobble peanu3auyum nporpaMmmHOro obecnevyeHus, annaparHoro
obecnevyeHns n OnepaumoHHbIX CUCTEM, NOAXOAALME ANA BbINOMHEHUS YHKLWN,
OMNCaHHbIX B HaCTOSALEM AOKYMeEHTe. BapuaHTbl OCyLEeCTBMEHMS NPUMEHUMbI Kak K
KNNEHTY, TaK N K CEPBEPY MM K nx KombnHaymm.

[100] Packpbitne unsobpeteHuss npeacraBnseT CoOOON MPUMEPHbIE BapUaHTbI
OCyLLECTBNEHNS W, Takum obpasom, He noapasyMeBaEeT OrpaHUYeHust Kakum-rnmbo
obpasom obbema BapnaHTOB OCYLLIECTBNEHUS HACTOALLEro U300peTeEHNs 1 npunaraemon
dhopmynbl nsobpeteHns. Bbiwe BapuaHTbl OCyLWECTBNEHNSA Obinv packpbiTbl C NOMOLLBIO
PYHKUMOHanbHbIX OMOKOB MNOCTPOEHUS, WNMIOCTPUPYIOLMX peanu3auuio  3aaaHHbIX
PYHKUMIA N UX B3auMocBA3N. [paHmubl 3TUX PYHKLUOHaNbHbIX BI0KOB NOCTPOEHUS Obinu
onpeaeneHbl 34ecCb NPOou3BONbHO ANA yaobcTeBa onucaHusa. AnbTEpHATMBHbIE rPaHULbI
MOryT ObITb oOnpefeneHbl B TOW CTEMEHW, B KOTOPOW YyKasaHHble YHKUMM U UX
B3aMMOCBSI31 BbIMOMHAKTCA Hagnexawmum obpasom.

[101] Lwnpota n obbem BapnaHTOB OCYLLECTBIEHNS M30OPETEHMSI HE LOMMKHbI
OrpaHMuMBaTbCA  Kakmm-nnbo M3 ONUCaHHbIX  BbIlWE  NPUMEPHbIX  BapUaHTOB
OCYLLECTBMNEHNS, @ JOMKHbI ONPEeEnsATbCA TOMbKO B COOTBETCTBUMM C HWKECNEAYIOLLEN
hopmynon n3obpeTeHns n ee akBMBaneHTamu.

[102] YcnoBHbIM  4A3bIK, BknoYawwun B ceba Takme TEpMUHbI, Kak
KMOXET/MOTYT», «KMOXHO» N APYrNe, BblpaxaroLlme BO3MOXHOCTb, €Cnn crneymanbHO He
yKa3aHO MHOE UNWN UHbIM O0BpPasoM HE NMOHMMAETCH B MUCMOMb3YEMOM KOHTEKCTE, OObI4HO
npeaHasHayvyeH ans 0603HAYEHUS TOro, UTO JaHHbIE peanusaunm MoryT BKnoYaTth B cebs,
TOrAa Kak gpyrne peanusaymm He BKMNo4arT B ceba faHHble NPU3Hakuy, aNemMeHTbl W/unm
onepauun. Takum o0pasom, TakoOW YCNOBHbIA $3blk OOLIMHO HE nojpasymeBaeT
0603Ha4YeHNs TOro, YTO MPU3HAaKNU, 3NEMEHTLI U/unn onepaumn obasartensHo TpebyroTca
Ans ogHon nnmn 6onee peanusauuin, UNn 4To ogHa unn donee peanmsayuin ob6si3aTeNbHO
BKMOYalT B ceba norvky Ans NPUHATUA pelleHusi, C BBOAOM WM MOACKA3KOW
nonb3oBarens unu 6e3 HUX, BKIMIOYEHbI NN 3TU MPU3HAKKU, 3EMEHTbI W/UNK onepayumn unu
AOJIDKHbI I OHU BbINOMHATLCH B KAKOW-NMNOO KOHKPETHOW peanusayuu.

[103] Onucanue n npunaraemble 4YEpPTEXM pPaCKPbIBAOT MPUMEpPbI CUCTEM U
CUCTEMbI, KOTOpble  MOryT obecneuvmBarb HacTpauMBaemble, MO  CyLIECTBY,

3KCLEHTPUYECKME MEeXaHUYECKMe BO3MYLLEHNS WMWK, MO CYLLECTBY, NIMHENHbIE KPYroBble



10

34

MeXaHUYeckne BO3MYLIEHMS. KOHEYHO, HEBO3MOXHO OnMUCaTb KaXKAYI MbICTIUMYIO
KOMOMHaLUWIO 3MEMEHTOB W/MN CNocoBOB ANA LieNnel packpbiTUS pasnnyHbiX acrnekToB
M30OPETEHNS, HO MOXHO MpU3HaTb, UYTO BO3MOXHbl MHOTME [AOMOMHUTENbHbIE
KOMOMHaLUMM N NEPECTaHOBKM PacKpbITbiX 3remeHToB. COOTBETCTBEHHO, B M30OpeTeHme
MOTYT ObITb BHECEHbI pasfuyHble MOAUDMKALWMN, HE BbIXOAALYME 3a paMKu ero obbema
UMW CyWHOCTW. [OMNOMHWUTENBHO UMW anbTePHaTUBHO, U3 PacCMOTPEHUS OMUCaHMSA U
npunaraemMblx YepTEXen, PacKpbITbiX B HACTOSALLEM AOKYMEHTE, MOryT ObiTb OYEBUAHBI
APYrMe BapuaHTbl OCYLLECTBMEHUS U3OOPETEHUA U €ro npakTudeckas peanusayus.
Mpeanonaraetca, 4YTO MNPUMEpPLI, MPEACTaBMNeHHble B OMUCAHUM W  MpuUnaraembix
yepTexax, AOIMKHbI paccMaTpuBaTbCs BO BCEX OTHOLUEHUAX KaK UMMIOCTPaTMBHbIE, @ He
orpaHnYnTENbHbIE. XOTA 34€Ch UCMOMb3YTCH KOHKPETHbIE TEPMUHbI, OHM UCMONb3YHTCA

TONbKO B O6Ll.leM 1 onncartesnibHOM CMbICIe, a He B Lenax orpaHn4eHun4.
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®OPMYIIA N3OBPETEHUA

1. SKcuUeHTpurKoBOE BUOpaLMOHHOE YCTPOUCTBO, CoaepXKalLlee:

y3en nepBoro ABUratens, BbINOMHEHHbIN C BO3MOXHOCTbIO MNPUBELEHUSA BO
BpaLLEeHne NepBoro Bana, UMeKoLLEero NnepBbi KOHEL 1 BTOPOW KOHEL,

y3en BTOpPOro ABWraTensi, BbIMOMHEHHbIN C BO3MOXHOCTbIO MPUBEAEHUS BO
BpaLleHne BTOPOro Bana, UMeIoLLEro TPeTUN KOHeL, N YETBEPTLIN KOHEL,, MpUYeM NnepBbIn
N BTOPOW Barbl UMEIOT OBLLYI OCb, a NEPBLIA KOHEL U TPETUN KOHEL, HaxXOASaTCA PSA0M
APYr C Apyrom;

NepBYO MaccCy, 3KCLEHTPUYECKM YCTaHOBIEHHYKO Ha MEPBOM Bany Ha MNEpPBOM
KOHLUE Mnu BOMM3N HEro M BbINMOMHEHHYIO C BO3MOXHOCTbIO BpaLLEHUS BOKPYr MEPBOro
Bana;

BTOPYIO MaccCy, 3KCLEHTPUYECKN YCTaHOBIIEHHYIO Ha BTOPOM Bany Ha TPETbEM
KOHLUE mnv BOMM3N HEro N BbIMNOMHEHHYID C BO3MOXHOCTBIO BpaLLEHUS BOKPYr BTOPOro
Bana;

TPETbIO Maccy, 3KCLEHTPUYECKM YCTAHOBIMEHHYO Ha NepBOM Bary Ha BTOPOM
KOHLUE Mnu BOMM3N HEro W BbINMOMHEHHYIO C BO3MOXHOCTBIO BpaLLEHUsI BOKPYr MEPBOro
Bana;

YETBEPTYIO MAacCCy, 3KCLEHTPUYECKM YCTaHOBMEHHYD Ha BTOPOM Bany Ha
4YETBEPTOM KOHLE MK BOMM3N HErO U BbIMOMHEHHYIO C BO3MOXHOCTBIO BpaLLEHUS BOKPYr
BTOPOro Bana;

npuyem TpeTbs W 4YeTBepTas MacCbl MNPOCTPAHCTBEHHO OTAENEHbl OT,
COOTBETCTBEHHO, MEPBOM W BTOPOM MacC W BbINOMHEHbI C BO3MOXHOCTbIO LENCTBUSA
4acCTUYHO YPaBHOBELLNBAIOLMMU MaccamMu NepBOr U BTOPOM Maccam, COOTBETCTBEHHO;

npuv4yemMm y3en nepBOro ABWratens M ysen BTOPOro ABuUrartensl BbINOMHEHbl C
BO3MOXHOCTbIO paboTbl C OAWHaKOBbIMA WM  PasfUYHbIMA  4acToTaMu BpaLLeHWus,
HanpaBneHUSIMU U OTHOCUTENbHBLIMW YIMOBLIMU MOMOXEHUSIMW NEPBON N BTOPOW Macc,
yTOObl TEM CamMbiM O6ecnednTb NUHENHOE, ANNUNTUYECKOE UMK KpyroBoe konebarensHoe

ABVKEHNE YCTPONCTBA.

2. YcTponctso no n. 1, B KOTOPOM

y3€n NepBOro ABUratens COAEPXKWUT MEPBbIA POTOP, YCTAHOBIEHHbIA Ha NEPBOM
Bany Mexay nepson Maccoun u TPETbLEN MACCOn; a

y3en BTOPOro ABUratensi COAEPXWUT BTOPOW POTOP, YCTAHOBMNEHHbIA Ha BTOPOM

Bany Mexay BTOPON Maccoun 1 YETBEPTON MACCOWN.
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3. YCTPOUCTBO NO N. 2, AONONHUTENBHO coaepiKallee:
NepBbIA CTATOP, 3NEKTPOMEXAHNYECKN CBA3aHHbIN C NEPBbIM POTOPOM; U

BTOPOW CTaTop, 3NeKTPOMEXaHUYECKN CBA3AHHbIA CO BTOPbIM POTOPOM.

4. YCTponcTBo no n. 1, AONONHUTENBHO coaepallee:

CUCTEMY YMNPaBIEeHWs, BbINOMHEHHYIO C BO3MOXHOCTbIO YNPaBReHUs Y3NoMm
NnepBoOro Asuratens M y3nom BTOPOro ABUratenst M TeM CamMbiM C BO3MOXHOCTbIO
ynpaBneHns 4acToTamu BpaLLeHUsi, HanpaBneHWSIMU W OTHOCUTENbHLIMU YrMOBbIMU

NONOXXeHUAMU NepBOro 1 BTOPOro Banos.

5. YCTponcTBo no n. 4, B KOTOPOM CUCTEMA YNpPaBfeHUs AOMOMHUTENbHO
BbINOSIHEHA C BO3MOXHOCTbIO YNpPaBfieHMs y3NOM MEPBOro ABuUraTens u y3riom BTOPOro
ABuratensa Ans ynpasBneHUs YrnoM JNUHENHOrO ABMXEHUS MOCPEACTBOM YNpaBreHUs

OTHOCUTENbHbIMU YINOBbIMU MONOXXEHUAMMW I'IGpBOI?I n BTOpOI7I macc.

6. YCTpoucTBo no n. 4, B KOTOPOM CUCTEMA YNpaBreHUs AOMOMHUTENbHO
BbINOSIHEHA C BO3MOXHOCTBIO YNpaBrieHUs Yy3noM MepBOro ABUratens u y3riom BTOPOro
Asurarena Ana U3MEHEHUs yrna NMHENHOro ABWKEHNS C NEPBOro yrna Ha BTOPOW yron BO

Bpems paboTbl yCTPOUCTBA.

7. YcTpouctso no n. 4, B KOTOPOM CUCTEMA YNpaBneHWUs [OMOMHUTENbHO
BbINOMIHEHA C BO3MOXHOCTbIO YNpaBreHus y3nom MepBoro AsuUrarens n y3rnom BTOPOro
ABuratensa ansa nepexoja OT NIMHENHOro ABWKEHUSI K 3NNUNTUYECKOMY WNU KPYroBOMY

ABVKEHNIO BO BpeMsi paboThbl YCTPONCTBA.

8. YCTPONCTBO MO nN. 4, B KOTOPOM CUCTEMA YNpaBneHus LOMOMHUTENbHO
BbINOSIHEHA C BO3MOXHOCTbIO YNpaBrieHMs1 y3NOM NEPBOro ABuUratens u y3riom BTOPOro
asuratena Ana  nNpuBeAEeHWs BO BpalwleHWe nepBoro M BTOPOro Banos B
NMPOTMBOMOMOXHbIX HanpaBfeHUAX C OAWMHAKOBOW 4aCTOTOM ANSA CO34aHWUS NUHEWHbIX

konebaHun.

9. YCcTponctBo no n. 4, B KOTOPOM CUCTEMA YNpaBneHWUs LOMOMHUTENbHO
BbINOSIHEHA C BO3MOXHOCTbIO YNpaBrieHUs y3NoM MNEepBOro ABuUrarens u y3riom BTOPOro
asuratena Ans nNpvBeAeHWs BO BpaljeHWe nepBoro W BTOPOro BanoB B OLHOM

HanpasneHnn C OAMHaKOBOW YaCTOTON 411K CO34aHUS KPYroBbix konebaHun.
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10. YcTponcTtso no n. 1, B KOTOPOM:

nepeas MU TPETbsi Maccbl, MO CyWecTBYy, napannenbHbl WU YCTaHOBMNEHbI MOA
NepBbIM YrNOM OTHOCUTENBHO APYT Apyra, un

BTOpas M 4yeTBepTas Maccbl, NO CyL|eCTBY, napannenbHbl U YCTaHOBMEHbI Noj

BTOPbIM YrITOM OTHOCUTENBHO APYr ApYyra.

11. Yctponcteo no n. 10, B KOTOPOM MNEPBbIA U BTOPOW YrNbl COCTaBNAT

npnbnmanTensHo 180 rpagycoB, KaXabln.

12. YcTponcTeo no n. 1, AONONHUTENBHO coaeprrallee:
N3MEPUTENbHOE YCTPOWCTBO, BbIMNOMHEHHOE C BO3MOXHOCTBIO WU3MEPEHMS

YrNOBOrO MNOMOXKEHNSA U/UNU CKOPOCTU NEPBOW U BTOPOWN Macc.

13. Yctponctso no n. 10, B KOTOPOM cucTema ynpasreHus LOMOMHUTENbHO
BbINOSIHEHA C BO3MOXHOCTbIO YNpaBrieHUs y3NOM MEepBOro ABuUrarens u y3riom BTOPOro

Apurarend Ha OCHOBaHUA I/I3MepeHI/II7I, BbINOJTHEHHbLIX U3MEePUTEeNbHbIM yCTpOVICTBOM.

14. Yctpouctso no n. 1, B KOTOPOM CUCTEMa YNpaBreHUs BbINOMHEHa C
BO3MOXHOCTbIO yrpaBneHus konebarenbHbiM ABWXEHWEM Tak, 4ToObl OHO ObINo

NNHENHBIM [BIKEHNEM, OpUEeHTUpPpOBaHHbIM NOA yrnom B gnana3oHe OT I'IpVI6J'IV|3VITel'IbHO

0 paavaH 4o NPMONM3UTENBHO T paguaH OTHOCUTENBHO (PMKCUPOBAHHOIO HanpaBneHus.

15. Cnoco6 ynpaBneHnst 3KCLEHTPUKOBbIM BMOpaTopoMm, coaepXalmm ysen
nepBoro AsuraTensi, BbINONMHEHHbIN C BO3MOXHOCTbLIO NPUBEAEHNS BO BpaLLEHUe NepBoro
Bana, MWMEeKLWEero nepBbii KOHEL, W BTOPOM KOHEeL, Yy3en BTOpOro AuraTens,
BbIMOMHEHHbIN C BO3MOXHOCTbIO NMPUBELEHMS BO BpalleHMe BTOPOro Bana, MMEHLLEro
TPETUIA KOHEL N YETBEPTLIW KOHEL,, MPUYeM NEPBLIN U BTOPOW Banbl UMEKOT OBLLYIO OCb, a
MEPBbLIN KOHEL, U TPETUMA KOHEL, HaxoasATCs PsSAOM APYr C APYrOM; MEPBYIO Maccy,
3KCLEHTPUYECKN YCTAHOBMEHHYKD Ha MEepBOM Bamny M BbIMOMHEHHYO C BO3MOXHOCTbIO
BpaLLEeHNs BOKPYr MEPBOro Bana; BTOPYK MaccCy, 3KCLEHTPUYECKM YCTAHOBMNEHHYIO Ha
BTOPOM Bary M BbIMNOMHEHHYIO C BO3MOXHOCTBIO BpaLLeHWsi BOKPYr BTOPOro Bana; TpeTbio
MacCy, 3KCLUEHTPUYECKM YCTAHOBMNEHHYID Ha NEpPBOM Bany noj MEepBbIM YITIOM
OTHOCUTENBHO NEPBON MAacCChbl WM BbINOMHEHHYD C BO3MOXHOCTbIO BpaLLEHMSI BOKPYr
MepBOro Bana; N YeTBEPTYIO MaCCy, IKCLEHTPUYECKN YCTaHOBIIEHHYIO Ha BTOPOM Bany
NoA BTOPbIM YIIOM OTHOCUTENbHO BTOPOW MAacChbl U BbIMOMHEHHYKD C BO3MOXHOCTbIO

BpaLLEeHUs BOKPYr BTOPOro Bana, npu4em TpeTbs U YyeTBepTasi MacChl NPOCTPaHCTBEHHO
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OTAENEHbI OT, COOTBETCTBEHHO, NMEPBOW M BTOPON MACC W BbINOMHEHbI C BO3MOXHOCTbIO
AENCTBUS 4YaCTUYHO YpPaBHOBELUMBAOWMMMA MaccamMu MNepBOA M BTOPOW Maccawm,
COOTBETCTBEHHO; npu4em crnocob BknovaeT B cebs:

paboTy y3na nepeoro Asuratenst Ans CoobLieHMs nepBoro BpallareribHoro
ABWXEHMS nepsomMy Bany;

paboTy y3na BTOpPOro asuratenss Ans cooOLeHWs BTOPOro BpalatenbHoro
ABUXEHMS BTOPOMY Bany;

npuv4yeM Yy3nbl MNEPBOro M BTOPOro JAsuratenen paboTaloT OTAENbHO ANS
obecneyeHnss NMHENHOrO, 3MMUMTUYECKOrO WM KPYroBOro KonebaTenbHOro ABWPKEHUS

yCTpoOncTBa.

16. Cnocob no n. 15, B koTopom paboTa y3fios Nepsoro n BTOPOro Asurarenen
BKItO4aeT B cebs:

3MEKTPOMEXAHMYECKOE 3alenneHne MepBOro poTopa, PacrnofioKEHHOro Ha
nepBoOM Bany Mexay MepBOM MacCol M TPETbEW MACCOM AN COOBLEHMS BpaLlEHUs
nepsomy Bany; un

3MEeKTPOMEXaAHNYECKOE 3aLenieHne BTOPOro poTopa, PacnonoXeHHOrO Ha BTOPOM
Bany Mexay BTOPOW MacCoM N YeTBEPTON Maccoun Ansi COobLUeHNs BpaLleHUs BTOPOMY

Bany.

17. Cnoco6 no n. 15, gononHUTenbHO BkMYawwmn B cebs paboTy y3nos
NepBoOro u BTOPOro ABuratenerd Ans YNpasBreHUs YoM JIMHEWHOrO ABWDKEHUS
NoCpeaCTBOM YNPaBreHUss OTHOCUTENbHbIMK YrNOBbIMU MOMOXEHMSIMU NEPBON U BTOPOU

macc.

18. Cnoco6 no n. 17, AONONHUTENBHO BKMOYawwmn B cebs paboTy y3nos
MepBOro 1 BTOPOro ABuratenen gns U3MEHEHWUs! yrna NMHEWHOrO ABWXKEHUSI C MEPBOro

yrna Ha BTOpPOW yron BO Bpems paboTbl 3KCLEHTPMKOBOro Bubparopa.

19. Cnoco6 no n. 15, gononHuTeneHO BKMYawwmn B cebs paboTy ysnos
MepBOro W BTOPOrO JABUratenen Ans nepexoga OT JIMHEWHOTO ABWKEHUS K
SNAVNTUYECKOMY WU KPYrOBOMY [ABWKEHUIO BO Bpems paboTbl 3KCLEHTPMKOBOrO

Bubparopa.

20. Cnoco6 no n. 15, gononHUTeneHO BkMOYawwmn B cebs paboTy y3nos

NepBoOro U BTOPOro ABuratenen 4ns npuBeLeHns BO BpalleHe NepBoro U BTOPOro Banos
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B NPOTUBONONOXHbIX HanpaBleHUnAx C OAMHaKOBOW 4acTOTOW ANSl CO34aHUNSA NMUHENHbIX

konebaHun.

21. Cnoco6 no n. 15, gononHuTenbHO BKNOYawWun B ceba paboTy y3nos
NepBoOro 1 BTOPOro ABurarenen Ans npuBeLeHnst BO BpalleHe NepBoro U BTOPOro Banos

B OAHOM HanpaBneHun ¢ O4UHAKOBOW YacTOTOW ANS CO34aHUSA KPYroBbIX konebaHui.

22. Cnocob no n. 15, gononHUTENBHO BKNOYaoLWmin B cebs:

OTCNEXMBaHWE  U3MEPUTENbHOIO  YCTPOMCTBA ANS  M3MEPEHUS  YrroBOro
MONOXEHUS WU CKOPOCTU NEPBON U BTOPON Macc; u

paboTy y3noB NEPBOro 1 BTOPOro ABuratenen Ansa ynpasneHus ogHuM unmn 6onee
M3 4acTOT BpaLUEHMUS, HaNpaBNEHUN U OTHOCUTENMbHBLIX YFMOBbIX MOMOMXEHUN MEPBON U

BTOPOW Macc, Ha OCHOBaHWUM U3MEPEHWI, BbINOMNMHEHHbIX M3MEPUTENbHbIM YCTPONCTBOM.

23. Cnoco6 no n. 15, gononHuTenbHO BKMOYawwmn B cebs paboTy ysnos
MepBOro 1 BTOPOro ABUraTtenen Ans ynpasneHus konedartenbHbIM ABUKEHNEM Tak, YTOObI
OHO ObINO NMHENHBIM ABWKEHMEM BAOMb TNMHUKW, OPUEHTMPOBAHHOW MOA YrNOM B
AvanasoHe ot npubnusntensHo 0 paguaH 4o NpubNN3MTENbHO T pagnaH OTHOCUTENbHO

pVKCMPOBAHHOrO HanpasneHus.

24. Peanunsyembli  MnpoLeccopoM  cnoco®  ynpaBneHUs  3KCLEHTPUKOBbLIM
BMOPaLUMOHHBIM YCTPONCTBOM, COAEpXaLlMmMm y3en nepBoro ABUraTtensi, BbIMOMHEHHbIA C
BO3MOXHOCTbIO MPUBEAEHUS BO BpaLleHMe MepBOro Bana, UMELEro nepBbii KOHEL U
BTOPOW KOHEL|, y3en BTOPOro ABuUraTtensi, BbINONMHEHHbIN C BO3MOXHOCTLIO NPUBELEHUS BO
BpalLleHne BTOPOro Bana, UMEIOLLEro TPETUN KOHEL 1 YETBEPTbIN KOHeL,, MpU4emM nepBsbIn
Ban MMeeT MNEepPBbI KOHEL, U BTOPOW KOHEL, a BTOPOW Ban UMEeT TPETUM KOHEeLU WU
YETBEPTLIN KOHEL,, NPUYEM NEPBLIA U BTOPOW Banbl UMEOT OOLLYIO OCb, a NepPBbIA KOHEL U
TPETUMA KOHEL, HaxOoAsTCA pPsAOM APYr C APYrOM; MEPBYKD MacCy, 3KCLEHTPUYECKU
YCT@HOBIIEHHYIO Ha MEPBOM Bamny M BbINOMHEHHYIO C BO3MOXHOCTbLIO BpaLLEHMsS1 BOKPYr
MepBOro Bana; BTOPYK MacCy, 9KCLEHTPUYECKM YCTAHOBMEHHYKO Ha BTOPOM Bany U
BbIMOMHEHHYIO C BO3MOXHOCTbIO BpPALUEHUSI BOKPYr BTOPOrO Bana; TPETbO Maccy,
3KCLEHTPUYECKN YCTaHOBIIEHHYIO Ha NEpPBOM Bany MNoj MNepBbIM YrIOM OTHOCUTEMbHO
MepPBOM MaccChbl M BbIMOMHEHHYIO C BO3MOXHOCTbIO BpaLlEHMsI BOKPYr MEPBOro Bana; u
YETBEPTYIO Maccy, 3KCLEHTPUYECKN YCTAHOBIIEHHYIO Ha BTOPOM Bany noj BTOPbIM YIioM
OTHOCUTENBbHO BTOPOW MacCbl W BbIMNOMHEHHYIO C BO3MOXHOCTbIO BpaLLEHUS BOKPYr

BTOPOro Bana; npu4em TpeTbs U YeTBepTas MacCbl MPOCTPAHCTBEHHO OTAErNeHbl OT,
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COOTBETCTBEHHO, MEPBOM W BTOPOM MacC WU BbINOMHEHbI C BO3MOMXHOCTbIO LENCTBUS
YaCTUYHO YPaBHOBELUMBAOLMMN MaccaMy NEPBON M BTOPOW Maccam, COOTBETCTBEHHO;
npuyem cnocob BknovaeT B cebs:

ynpasneHne, NoCpeACTBOM NPOLIECCOPHOM CXEMbI, Y3IIOM NEPBOro ABuratens 4ns
coobLeHnst NePBOro BpallaTenbHOro ABKEHNS NEPBOMY Bany;

yrnpasneHune, NocpeacTBOM NPOLIECCOPHON CXEMbI, Y3NTOM BTOPOro ABuUrarens Ans
coo6LLeHMs BTOPOro BpallaTenbHOro ABMKEHUS BTOPOMY Bary;

npuyemM ynpasrieHMe y3namu NepBoro M BTOPOro ABurartenein BKMoYaeT B cebsa
OTAENbHOE YMnpaBrieHMe 4acToTamy BpalleHWs, HanpaBNeHUsSMU U OTHOCUTENbHbIMU
YrMOBbIMU MOMNOXEHUAAMU MEPBOro M BTOPOro BanoB, 4ToObl TEM cambiM obecneuvnTb

NMHENHOE, ANNNNTUYECKOE UMK KPYroBoe konebatensHoe ABUXKEHME YCTPONCTBA.

25. Cnoco6 no n. 24, AONONHUTENbHO BKMYawWmMM B cebs ynpasneHue,
NoCpPeACTBOM NPOLECCOPHON CXEMBI:

3MEKTPOMEXAHNYECKUM 3alenieHMeM MEPBOro poTopa, PaCMONOXKEHHOIO Ha
nepBoOM Bany Mexay MepBOM MacCcoM M TPETbEW Maccon Ans CoobLleHus nepBoro
BpaLLaTenbHOro ABWXXEHNS NEPBOMY Bany; u

3MEKTPOMEXAHNYECKMM 3aUenneHneM BTOPOro poTopa, PaCrnONOXEHHOrO Ha
BTOPOM Bany Mexay BTOPOM MacCoOM W YETBEPTOM MaACCOM ANns CooOLUEeHMs BTOPOro

BpaLLaTenbHOro 4BMXEHUS BTOPOMY Barny.

26. Cnoco6 no n. 24, AononHMTENbHO BKMYawWmMn B ceba ynpasneHue,
NoCpeaCcTBOM MPOLIECCOPHOM CXEMbl, NMEPBbLIM M BTOPbIM BpallaTenbHbIM ABUKEHMEM
Y3MOB NEpPBOro M BTOPOro ABurateneil Ans ynpaBneHUs YrioM NUHEWHOrO ABWKEHWS

nyTeM ynpaBneHUs OTHOCUTENbHLIMU YIOBbIMU NOMOXEHUSIMM NEPBOW U BTOPOW Macc.

27. Cnoco6 no n. 26, AONONHUTENbHO BKMYawWM B cebs ynpasneHue,
NMOCPEACTBOM MPOLIECCOPHON CXEMbI, NMEPBbLIM M BTOPbIM BpaljaTenbHbIM ABUKEHVEM
y3ril0B MEPBOrO U BTOPOro ABUratenen Ansi U3MEHEHMS1 yrna NMHEWHOrO ABWKEHUS C

NepBOro yrna Ha BTOPOW Yron BO Bpemsi paboTbl yCTPOUCTBA.

28. Cnoco6 no n. 24, AONONHUTENBHO BKMYawWM B cebs ynpasneHue,
NMOCPEACTBOM MPOLIECCOPHON CXEMbI, MEPBBLIM M BTOPbIM BpaljaTenbHbIM ABUKEHVNEM
y3ri0OB MEPBOro M BTOPOro ABuUratenen Ans nepexoja OT INMHEWHOrO ABWXKEHUS K

3NMUNTUYECKOMY UMW KPYrOBOMY A BUXXEHUIO BO BPEMS paboTbl yCTPOWCTBA.
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29. Cnoco6 no n. 24, AONOMNHUTENbHO BKMYawLWmM B ceba ynpasneHue,
NOCPEeACTBOM MPOLIECCOPHOM CXEMbI, NMEPBbBIM WM BTOPbIM BpaljaTenbHbIM ABUKEHVNEM
y3I10B NEPBOro U BTOPOro Asurarenen ansa obecnevyeHns BpalieHns B NpOTUBOMOMOXHbIX

HanpasneHnsix ¢ obLen 4acToTon AN Co3aaHns NMHENHbIX konebaHun.

30. Cnoco6 no n. 24, AONOMHUTENBbHO BKMAYawWMKA B cebs ynpasneHue,
NOCPEeACTBOM MPOLIECCOPHON CXEMbl, NMEPBbIM M BTOPbIM BpallaTenbHbIM ABUKEHVEM
y3rioB MEpPBOr0 WM BTOPOro ABuratenen Ans obecrnevyeHus BpalleHuss B  OZHOM

HanpaBneHnn ¢ OAMHAKOBOW YaCcTOTON ANS CO34aHUS KPYroBbIX konebaHun.

31. Cnoco® no n. 24, ,oNONHUTENBHO BKNHOYaOWMA B cebs:

OTCNeXmBaHWe, MOCPEACTBOM  MPOLECCOPHOM  CXEMbl,  U3MEPUTEMBHOrO
YCTPONCTBA ANS U3MEPEHUSI YrMOBOro MOMOXEHUS W/MNAM CKOPOCTU MEPBON U BTOPOW
mMacc; u

Ha OCHOBaHUN W3MEPEHWIN, BbINOMHEHHbLIX W3MEPUTENBHBIM  YCTPOWCTBOM,
ynpaereHne, nOCPeACTBOM MPOLECCOPHOM CXEMbl, OAHUM wnu OGoree u3 vacToT

BpPAaLLEHNS, HanpaBneHNN U OTHOCUTENBHbIX YIMOBbIX NONOXEHWIA NEPBON N BTOPOW Macc.

32. Cnoco6 no n. 24, AONOMNHUTENbHO BKMYawLWMKM B ceba ynpasneHue,
NnocpeacTBOM MPOLECCOPHOM CXEMbl, MEPBbIM WU BTOPbIM BpallaTenbHbiM ABKEHNEM
y3110B NEPBOro U BTOPOro AsBuratenen 4nsa ynpasneHus konedarenbHbiM ABUKEHMEM Tak,
4yTOObl OHO ObINO NUHENHBIM ABWKEHMEM BAOMb NIMHUN, OPUEHTUPOBAHHOW MOJ YriioM B
AnanasoHe ot npubnuantensHo 0 paauaH Ao NpubNU3UTENbHO T PaguaH OTHOCUTENbHO

¢pVKCMPOBAHHOrO HanpaBneHus.
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