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(57) PackpbITO ycTpOHCTBO, co3/aroLIee KONeOaTebHOE ABUKEHHIE. YCTPOHCTBO COZIEPXKHT MEPBBIA U BTOPOH

BaJIbI, TIEPBYIO, BTOPYIO, TPEThI0 M YETBEPTYIO MAacChl, a Takke NMPHBOAHYIO cucreMy. IlepBbri Bain
HMMeEeT MEepBBId 1 BTOPOM KOHIBI. BTOpoil Ban umeer TpeTud U 4eTBEPTHIM KoHLBI. IlepBblil U BTOpOI
BaJIbl MMEIOT OOIYIO OCh, & MEPBBIA KOHEI| U TPETHH KOHEeI HaXOASATCS PSAIoM Apyr ¢ apyrom. [lepsas
Macca SKCIICHTPUYECKH YCTAaHOBJIEHA Ha IIEPBOM BaJly M BBIIOJIHEHA C BO3MOXKHOCTBIO BPAILICHHUS
BOKpYT IIepBOTrO Baia. Bropas Macca 3KCIEHTPHUYECKH YCTAaHOBJIICHA Ha BTOPOM Bally W BHINIOJNHCHA C
BO3MO)KHOCTBIO BpaIlleHUs] BOKPYT BTOPOTO Bajia. TpeThbst Macca SKCIIEHTPUUYECKH YCTAaHOBJIEHA Ha IIEPBOM
BaJIy MO TICPBBIM YIJIOM OTHOCHTEIIHHO MIEPBOIl MacCHI M BBIITOJTHEHA C BO3MOKHOCTBIO BPAIIICHUS BOKPYT
mepBoro Baja. YeTBépTas Macca SKCIEHTPUICCKH YCTAHOBICHA HAa BTOPOM Bally IOJ BTOPBIM YIJIOM
OTHOCHTEJIBHO BTOPOI MaccChl U BHINOJIHEHA C BOZMOXHOCTBIO BpaIlleHUs] BOKPYT BTOpOro Bana. TpeTss u
YeTBePTas MaCCHI IPOCTPAHCTBEHHO OT/ICJIEHBI OT, COOTBETCTBEHHO, IEPBOM M BTOPOW MACC M BHIITOJIHEHBI
C BO3MOXKHOCTBIO ICHCTBUS YACTHYHO YpPaBHOBEIIMBAIOIIMMH MacCaMH TIEPBOH M BTOPOH Maccam,
COOTBETCTBEHHO. [IpHBOIHAs CHCTeMa BBINOJHEHA C BO3MOXXHOCTBIO BBIOOPOYHOrO T'EHEPUPOBAHUS
SILTANITHYECKOTO, KPYyTOBOTO M IMHEHHOTO KoneOaTeIbHOTO ABIKEHHA. B mepBoii BeIOnpaeMoil HacTpoiike
MIPUBOJIHAS CHUCTEMa COOOIIAaeT BpamarelbHOe ABIKCHHE IIEPBOMY U BTOPOMY BajlaM, YTOOBI 3aCTaBUTh
MIEPBYIO M BTOPYIO MacChl BpallaThesl B OOIIEM HAIllpaBJIEHHUH, CO3/1aBast TEM CaMbIM DJUTMITHYECKOE HITH
KpyroBoe KosebarenbHOe IBIKEHIE yCTporcTBa. Bo BTopoii BEIOMpaeMoit HacTpoiike MPUBOIHAS CHCTEMa
coo0mIaeT BpamarelbHOE IBIKCHUE IIEPBOMY U BTOPOMY BallaM, YTOOBI 3aCTaBHUThH IMEPBYIO M BTOPYIO
Macchl BpallaThCsl B MPOTUBOIOJIOKHBIX HAIPABJICHUX, CO3/IaBasi TEM CaMbIM JIMHEHHOE Koje0aTebHOe
JIBUYKEHHE YCTPOICTBA.
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IepexpecTHasi cCHLIIKA HA POJACTBEHHBIE 3asIBKH

B nanHOI 3asBKe MCTIpanIuBaeTcsl MPHOPUTET MPEABApPUTENbHOM 3asBKM Ha mareHT CLIA Ne 62/632,348,
nonanHoit 19 ¢espans 2018 r., Bce copepkaHne KOTOPOH MOTHOCTHIO BKJIIOYEHO B HACTOSIIWN JOKYMEHT TIO-
CPEICTBOM CCBHIJIKH.

Ilepevenn yepTexei

[Ipunaraemelie YepTeXH SABIAIOTCS HEOTHEMIIEMON YaCThI0 M300PETEHHS U BKIIIOYCHBI B HACTOSAIIEE OIHCA-
HHUE. YepTeXu WITIOCTPUPYIOT MPUMEPHBIC BAPHAHTHI OCYIICCTBICHUS M300PETCHUS M BMECTE C ONMHMCAHUEM U
(hopmynoit m300peTeHHs cayXKat Ui 0OBSICHEHHUS, 10 MEHBIIEH Mepe - YaCTHYHO, PA3TUIHBIX IPHUHIIUIIOB, ITPH-
3HAKOB WIJIM acITeKTOB PAacKphITHs. HekoTopble BapnaHTBl OCYLIECTBICHHSI M300peTeHus Oosee moapoOHO pac-
KPBITHI HIJKE CO CCHUTKOW Ha mpuiaracMble uepTeku. OIHAKO pa3MYHBIC ACIEKTH M300PETCHHS MOTYT OBITh
peaM30BaHbl BO MHOTHX Pa3UYHBIX (hopMax, U UX HE CICIyeT pacCMaTpUBaTh KaK OrpAaHHYCHHBIC pealin3a-
IUSIMH, W3JI0)KEHHBIMU B HACTOSIIEM JO0KyMeHTe. OMHAKOBBIE HOMEpa OTHOCSTCSI KO BCEM HOJOOHBIM, HO HE
0053aTENIFHO OTMHAKOBBIM WIJIH UICHTHYHBIM 3JICMCHTAM.

Ha ¢wur. 1 nmpencTaBieH npo3pavHblid BU B aKCOHOMETPHUHU IKCIICHTPUKOBOTO BHOPAIIMIOHHOTO YCTPOIHCTBA
B COOTBETCTBHH C OJHUM MM O0Jiee BApHAHTAMH OCYIIECTBICHHUSI H300pETCHNUSI.

Ha ¢ur. 2 npencrasiieH nMpo3paydHbiidi BUI COOKY 3KCIICHTPUKOBOTO BHOPAIIMOHHOTO YCTPOWCTBA B COOT-
BETCTBHH C OJHUM WJIH 00Jiee BapHaHTaAMH OCYIIECTBICHHUS N300pEeTEHUS.

Ha ¢ur. 3A npencraBieH B aKCOHOMETPUHU BHUJ CBEPXY IKCIICHTPUKOBOT'O BHOPAIIMOHHOTO YCTPOHCTBA B
COOTBETCTBHUH C OJHUM WX O0Jiee BApHAHTAMH OCYIIIECTBICHUS H300pETCHHUS.

Ha ¢wur. 3B npezncraBieH B aKCOHOMETPUH BU CHU3Y AKCIICHTPUKOBOTO BHOPAIMOHHOTO YCTPOWCTBA, TO-
Ka3aHHOTO Ha (Gur. 3A, B COOTBETCTBUH C OJHUM WM OOJiee BApHAHTaMH OCYLIECTBIICHHS H300pETCHHUSI.

Ha ¢wur. 4 npencrasneH BU ¢ MPOCTPAHCTBEHHBIM Pa3HECEHUEM JeTalled SKCIEHTPUKOBOTO BHOpaINOH-
HOT'O YCTPOMCTBa B COOTBETCTBHHU C OJTHUM HJIH OoJiee BapHaHTaMH OCYIIIECTBIICHUS HACTOSIIIIETO H300pETeHNSI.

Ha ¢ur. 5 npencrasieH Bux B pa3pe3e SKCIHEHTPUKOBOTO BHOPAMOHHOTO YCTPOMCTBA, IIOKa3aHHOTO Ha
¢ur. 3A u 3B, B COOTBETCTBUU C OJTHUM WM 0OJIee BApUAHTAMU OCYIICCTBICHUS PACKPBITHSL.

Ha ¢wur. 6A npezacrasieH BuI cCOOKY BHOPAIIMOHHOW CUCTEMBI B COOTBETCTBHHU C OJTHUM HJIU OoJiee Bapu-
aHTaMH OCYIIECTBICHHS HACTOSIIETO H300pETCHUSI.

Ha ¢wur. 6B - Bug cO0Ky BUOpallMOHHON CHCTEMBI B COOTBETCTBUHU C OJHHUM WJIM 0OJiee BapHaHTaAMH OCY-
IIECTBJICHHUS HACTOSAIIETO H300pETEHMS.

Ha ¢wur. 7A mpexncraBneH B B aKCOHOMETPHH BHOPAIMOHHONW CHCTEMBI B COOTBETCTBHH C OJHHUM HWIJIH
Oonee BapraHTaMH OCYIIECTBICHHS H300pETECHUSI.

Ha ¢wur. 7B npencraBieH BUJ B aKCOHOMETPUU BUOPAIIMOHHON CUCTEMBI B COOTBETCTBUU C OIHHUM WU 00-
Jiee BapHaHTaMH OCYILECTBICHHS HACTOSIIIEr0 H300peTeHUs.

Ha ¢uwur. 8 npeacraieHa cxema BHOPAIIMOHHOW CUCTEMBI B COOTBETCTBUM C OJTHUM HJIHM 0OJIce BapHaHTaAMHU
OCYIIECTBIICHHS] HACTOSIIETO N300PETEHHS.

Ha ¢ur. 9 cxemarnyeckn M300pakeHO SKCIEHTPUKOBOE BHOPAIIIOHHOE YCTPOWCTBO, CBSI3AHHOE C CHUCTeE-
MOH ynpaBileHHUs], B COOTBETCTBHHU C OJJHUM HJIM OoJiee BapHaHTaMU OCYIIECTBIICHUS H300pETeHUS.

Ha ¢wur. 10A cxemaTHueckn N300paKeHO IKCIEHTPUKOBOE BHOPAIIMOHHOE YCTPOWCTBO, CBSI3aHHOE C CHC-
TEMOH YIIPaBJICHUS, B COOTBETCTBHH C OJHUM HJIH 0OJIee BapHaHTAMHU OCYIECTBICHHUS N300pETEeHMS.

Ha ¢wur. 10B cxemarndeckn n300pakeHO BUOPAIIMOHHOE YCTPOMCTBO, CBI3aHHOE C CHCTEMOM YIIpaBJICHUS,
B COOTBETCTBHH C OJHUM WU O0Jiee BApHAHTAMH OCYIIECTBICHUSI H300pETCHNUSI.

Ha ¢ur. 11 npexncraBneHs! 3aBUCSIINE OT BPEMEHH CIJIBI MEXIY MAacCOBBIMHU 3JI€MEHTAMH 3KCIIEHTPUKO-
BOT'O BUOPaMOHHOTO YCTPOWCTBA B COOTBETCTBHHU C OJHHMM WJIM OOJee BapHaHTaMM OCYIIECTBIICHHUS H300peTe-
HUSL.

Ha ¢ur. 12 npexacraBieHsl 3aBUCSIINAE OT BPEMEHH CIIIBI MEXIY MAacCOBBIMHU 3JIEMEHTAMH 3KCIICHTPUKO-
BOT'O BUOPaMOHHOTO YCTPOWCTBA B COOTBETCTBHHU C OJHHMM HJIM 0Ojee BapHaHTaMM OCYIIECTBIICHUS M300peTe-
HUSL.

Ha ¢ur. 13 npexacraBieHsl 3aBUCSIINAE OT BPEMEHH CIIIBI MEXIY MAacCOBBIMHU 3JIEMECHTAMH 3KCIICHTPUKO-
BOTO BHOPALIMOHHOTO YCTPOWCTBA B COOTBETCTBUH C OJHHUM WM OOJiee BApHAHTAMH OCYIIECTBICHHUS HACTOSIIEC-
T0 U300peTeHusl.

Ha ¢ur. 14 npexncraBneHs! 3aBUCSIINE OT BPEMEHH CIJIBI MEXIY MAaCCOBBIMHU 3JIEMEHTAMH 3KCIIEHTPUKO-
BOTO BHOPAIIMOHHOTO YCTPOMCTBA B COOTBETCTBUH C OJHUM WM O0Jiee BapHaHTaAMH OCYIIECTBICHHS H300peTe-
HUSL.

Ha ¢ur. 15 npencraBnena 0JI0K-cXxeMa PUMEPHON KOMITBIOTEPHONW CHCTEMBI, B KOTOPOUW MOTYT OBITH pea-
JIM30BaHBI PACKPBITHIC BAPUAHTHI OCYIIIECTBICHHUS, COTJIACHO BAPHAHTY OCYIICCTBICHHS HACTOSIIETO PACKPBITHS.
CyuHocTs n300peTeHnst U CBeIeHHUs], MOATBEPKIAI0IIHE BO3MOKHOCTh €ro 0CYIIeCTBIeHHS

N3o0peTenne obecrieynBaeT CUCTEMBI M CIIOCOOBI CO31aHMsI BUOPAIIMOHHBIX CHJI JJIsL YIIPaBJICHHS JBHKE-
HUEM BHOPAIIMOHHOTO MPOMBIIIICHHOTO0 000PYAOBAHKS WK JPYTUX THUIIOB 000PYIOBaHU, BKIFOUYAs MOJIH30Ba-
TENILCKOE 000pYAOBaHNE U OBITOBYIO AJICKTPOHUKY.

PackprIThle BapHaHTBI OCYIICCTBICHHS BKIIOYAIOT B CeOS IKCIICHTPUKOBBIC BUOPAIMOHHBIC CHCTEMEI, KO-
TOpPBIE MOTYT CO3/1aBaTh, MO CYIIECTBY, JIMHEHHbIC, SJUIMITHYSCKUE W/MIN KPYroBble KojeOaHWsA. PackpriTeie
BapHaHTHl OCYIIECTBICHHUS BKIIOYAIOT B ce0si BUOPAIIMOHHBIE CHCTEMBI, KOTOPHIE MOTYT HCIIOJB30BATh TaKHe
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CUCTEMBI. PacKphIThIC CHCTEMBI MOTYT CO3/1aBaTh COOTBETCTBYIOIINE, TI0 CYIIECTBY, JIMHCIHHBIC CHHYCOUIATbHBIC
CHUITBI, KOTOPBIC BBI3BIBAIOT, IO CYIICCTBY, JIMHCIHHBIC KoJicOaHUS. B HEKOTOPBHIX BapHaHTaX OCYIICCTBICHUS
BHOpAIMOHHAS CHCTEMa MOJKET OBITH YCTaHOBJICHa Ha 00OpPYIOBAaHWU M MOXET IpHJIaraTh, [0 CYIIECTBY, JIH-
HEHHYIO CHHYCOMJAIBHYIO CHITY, 9TOOBI TAKUM 00pa3oM 00ecrieunBaTh BUOPAINIO 000pyIOBaHUS.

PackprlTast cuctema ynpaBJICHHS MOXET U3MEHSITh yrojl IBHKEHUS M yCKOPEHHE B rpoxore. B ogHoM m3
MIPUMEPOB CyCTICH3Ms (HampuMep, TMOTYKUIKAs CMECh) MOXKET OBITh 00€3BOKEHA M TIepeMelieHa TI0 BUOPUPYIO-
eMy CHTY TPOXOTa MOJ ACHCTBHEM BHOpAaIMOHHOTO (Koyie0aTeNbHOTO) MBrKeHHS. CyCIEeH3UsS MOXKET OBITh
npeoOpa3oBaHa U3 )XUIKO-TBEPAON cMecH B 00€3BOKEHHOE TBEPI0€ BEIIeCcTBO. [y yBeTHUEHHU CyXOCTH MaTe-
pHalia pacKphIThIC BapHAHTHI OCYIICCTBICHUS TO3BOJIIOT PErYIUPOBATh YTOJl TPAHCIIOPTHPOBKU CHUCTEMBI, YTO
YBEJIMYMBACT yIalCHUE XUIKOCTH U3 cMecH. Hampumep, yroia TpaHCIOPTHPOBKU MOXKHO YBEIHUYUTH ¢ 45° 1o
60°. YBEeNUYEHHBIH YroJd MOXET CHH3HUTh CKOPOCTh MOTOKA MaTepUalia, ABHXKYIIETOCS BBEPX MO MOBEPXHOCTH
TPOXOUCHHS, YTO JNACT OOJBIIC BPEMEHH IJI BBHITCCHCHUsS KUJIKOCTH W3 CMECH. AHAIIOTUYHO, BHOPALMOHHOE
(ronebaTenpHOE) YCKOPEHUE CUCTEMBI MOXKET OBITh YBEIHUCHO JUIS YBEIHUCHUS yIAICHUS XKUIKOCTU. ANBTEp-
HATHBHO, BUOPAITMOHHOE YCKOPEHUE MOXKET OBITh YMECHBIICHO, YTO MPHUBEICT K YAAJICHUIO MCHBIIETO KOJIHYECT-
Ba XHUIKOCTH, ecii Tpedyercs Oosee BIaKHBIA BBIXOJ. B MPUMEHEHHAX CyXOTO IpOXOYEHHS BHOpamus maTe-
pHaja TakKe MOXKET OBITh yBeNM4eHa, YTOOb! YMEHBIITUTh BOSHUKHOBEHHUE 3aCTPSBIINX YaCTHI[ B BUOPHPYIOMIEH
MTOBEPXHOCTH (T.€. i1l yMECHBIIICHUS 3a0MBAHIS CHUTA).

B onmHOM W3 BapHaHTOB OCYIIECTBICHHS YCTPOMCTBO MOXKET BKIIIOUATH B CeOs y3€J MEepBOTO BUTATEINS U
y3eJI BTOPOTO JBUTATENS, KOTOPHIC PACHOIOKEHBI BHYTPH y3Jla KOpPITyca. Y3el MEpBOrO JBHUTATENS MOXKET
BKITIIOYATh B ce0sI MIEPBEIH Baj, a y3eJI BTOPOTO JBHUTATENS MOXKET BKIIIOYATh B ce0sl BTOPOIl Bay, O CYIIECTBY,
KOJUTMHEAPHBINA TIepBOMY Baury. [IepBbIif Bai ¥ BTOPOM BaJl MOTYT OBITh OTACIBHBEIME JJIEMEHTaMU. Y 3€J IEPBOTO
JIBUTATEIII MOXKET TaK)Ke BKIIFOYATh B CeOs MEPBYIO TPYMIy Macc, MPUKPEIUICHHYI0 B MECTE, HAXOJAIIEMCS B
HETIOCPECTBEHHOW OJIN30CTH OT MEPBOTrO KOHIIAa NIEPBOTO Basa, ¥ BTOPYIO, YPAaBHOBEIIMBAIOUIYIO TPYIITY Macc,
MPUKPETUICHHYIO B HEMOCPEACTBEHHO!N OIM30CTH OT BTOPOTO KOHI[A MEPBOTO Baja, MPUYEM BTOPOM KOHEI] Mep-
BOTO BaJIa HAXOJAUTCS MPOTHUBOTIONIOKHO TIEPBOMY KOHIIY NIEPBOTO Bayia. Y3elI BTOPOTO JBHIATEIsI MOXKET BKIIIO-
4aTh B ce€0S TPETHIO TPYIITY Macc. DTa TPEThs IPYIIa MacC MOXKET OBITh IMPUKPEIJICHA B HEMOCPEICTBCHHON
OMM30CTH OT MIEPBOTO KOHIA BTOPOTO BaJia, PSIIOM C TEPBOM IPYMIIO Macc MEpBOTO ABUTATeNs. Y3el BTOPOTro
JIBUTATEINISI MOXKET JOMOIHUTEIRHO BKIIOUATh B ce0S YETBEPTYIO TPYHILy Macc, KOTOpas CIIy>)KUT ypaBHOBEIIH-
BaIOMIECH TPYMIION Macc I y371a BTOPOTO ABHTATENS M IPUKPEIICHA B HEITOCPEICTBEHHOM OJIM30CTH OT BTOPO-
ro KOHIIa BTOPOTO BaJia, MPOTHBOIOIOXKHO IIEPBOMY KOHITYy BTOPOTO BaJa.

IlepBblii Basl ¥ BTOPOM BaJl MOTYT BpaIllaThCsl C 3aJaHHON YaCTOTOM M B MPOTHUBOTIONIOKHBIX HAIMIPaBICHUSAX,
B pe3yJbTaTe 4ero Macchl, BXO/IINE B COCTaB YCTPOMCTBA, CO3/AIOT, MO CYIIECTBY, JIMHEHHYIO CHHYCOHMIAIIb-
HYI0 CHIY. AJIbTCpPHATHBHO, TICPBBIA W BTOPOW BaJIbl MOTYT BPAIIAaThCS B OJHOM HAIPABICHHUH JUIS CO3IAAHUS
SJUTUNITHYECKOTO FJIM KPYTrOBOT'O JBIKCHHS. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS CHUCTEMa YIIPaBICHHS
MOXKET OBITh (DYHKIIMOHAIBHO CBsi3aHAa ¢ yCTpoicTBoM. CHUCTEMa YIpaBICHHS MOXET YIPAaBIATh BpallCHHEM
MEPBOTO ¥ BTOPOTO BaJIOB, CKOPOCTHIO H/HJIH TIOJIOKEHHUEM MAaCCOBBIX 3JICMEHTOB JIJISl CO3JIAHUS CHJI, MMEFOIIIX
3aJlaHHBIC aMILUTATYBI M HATIPABJICHUS.

XO0TS HEKOTOpPBIC BAPHAHTHI OCYIIECTBICHUS N300pEeTEeHNs TIOKa3aHbl MPIMEHUTEIHHO K IIPOMBIIUICHHOMY
000pyIOBaHNIO, H300PETEHNE TUM HE OTPaHUIHMBACTCS. DKCIEHTPUKOBBIE BUOPAIIMOHHBIC CHCTEMBI B COOTBET-
CTBHH C HACTOSIINM H300pEeTEHHEM MOTYT TaKXKe MCIIOJIB30BAThCSA B TIOOOM IPYroM yCTpoiicTBe, Tae Tpedyercs
co31aBaTh BUOpanuu (KojeOaHWs), HAPUMEpP, B TIOJIH30BATEIBCKOM O0OpPYIOBAaHWH, OBITOBOW DJICKTPOHUKE U
JIPYTUX TUIIAX 3JEKTPOHHBIX YCTPOUCTB.

Ha ¢wur. 1 mpencraBneH npo3pavHblid BU B aKCOHOMETPHUHU IKCIICHTPUKOBOTO BHOPAIIMIOHHOTO YCTPOHCTBA
100 B coOTBETCTBMH C OAHUM WK Oojiee BapHaHTaMH OCYIIECTBICHUSI N300pETeHUsI. DKCIEHTPHUKOBOE BHOpa-
oHHOe ycrpoiictBo 100 Bkiroyaer B cebs yzen 150 kopryca, KOTOPBIH MOXET UMETh YAIMHEHHYIO (opmy,
omnpezensonyto ock 102 (Hanpumep, o0o3HaueHHYI0 OykBOi "z" Ha ¢wur. 1). DKCIEHTPUKOBOE BUOPALMOHHOE
yerpoiicTBo 100 MOXXeT Taxke BKJIIOYATh B ce0st y3en 110a nepsoro nsurarens u y3en 110b Broporo nsurarens,
KaXIbIii M3 KOTOPBIX PACIOJOXKEH BHYTpH y3na 150 kopmyca. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS Yy3el
110a mepBoTO IBHTATENsT MOXKET BKIIOYATh B ce0s mepBbIii Bas 105a, OpueHTHPOBAHHBIN, TI0 CYIIECTBY, BIOIbL
ocu 102, mepBbIii MaccoBbIi dyteMeHT 120a, yCTaHOBICHHBIN YKCIIGHTPUYECKH Ha mepBoM Baiy 105a, u mepBbIi
YpaBHOBEITUBAIONTHI MacCOBEIH dneMeHT 130a, yCTaHOBIECHHBIN IKCIIEHTPUIECKH Ha epBoM Bairy 105a.

Kaxk noxazano Ha ¢wur. 1, mepBbIit MaccoBbIi d7eMeHT 120a MOKeT ObITh MPUKPETUICH B HEMOCPEACTBEHHON
OJIM30CTH OT TIEPBOTO KOHIIa TiepBoro Baia 105a. [lepBoIil ypaBHOBEMMBaIONMNH MaccoBbIi 3nieMeHT 130a MokeT
OBITH TIPUKPEIUICH B HETIOCPEICTBEHHOW OJIM30CTH OT BTOPOTo KOHIIA mepBoro Baja 105a. Kaxapiii u3 mepBoro
MaccoBoro aemMenTa 120a 1 IepBoro ypaBHOBEUIMBAIOIIETO MAacCOBOT0 aseMeHTa 130a MoXKeT BKIIo4YaTh B ce0s
TPYIIY 3JIEMEHTOB. B OJJHOM W3 BapHWaHTOB OCYIIECTBJICHHUS IMEPBBIH AIIEMEHT IEPBOTO MAacCOBOTO 3JIEMEHTA
120a u mepBBIil AIEMEHT MEPBOTO YPABHOBEIIHBAIOIIECIO MacCOBOTO dyeMeHTa 130a MOTYT OBITh BBIITOJIHCHEI
TaK, 4T0OBI OBITH, IO CYIICCTBY, MapaUICIbHBIMHU, U MOTYT OBITh YCTaHOBJICHBI ITOJT 33JJAHHBIM YTIIOM BOKPYT
OKPY>KHOCTH TiepBOro Baia 105a 0THOCHTENBEHO APYT Apyra. B oMHOM U3 MpHMEpOB 3alaHHBIN Yol MOKET CO-
CTaBIATh NpuOIM3uTeNsHO 180 rpagycoB (HampuMmep, Kak MOKa3aHo Ha ¢ur. 2 u Oojiee MOAPOOHO PACKPHITO
HUXKeE).

V3en 110b BTOporo mBurateinss MOKET BKJIFOYATh B ce0s COOTBETCTBYIONIHI BTOpo Basl 105b, opreHTHPO-
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BaHHBIH, M0 CYLIECTBY, BOJb ocH 102, BTopoil MaccoBslii anmeMeHT 120b, ycTaHOBIEHHBIH SKCIEHTPUYECKH Ha
BTOpOoM Baiy 105b, u BTopoli ypaBHOBEIINBAIONIIHMI MaccoBbIi deMeHT 130b, ycTaHOBIEHHBII SKCIICHTPUYECKH
Ha BTOpoM Baiy 105b. Bropoii MaccoBsrii anemeHT 120b MOkeT OBITh IPUKPEIICH B HEMOCPEICTBEHHON OJIN30-
CTH OT TIEpBOTO KOHIIa BTOporo Bama 105b, mpuyem mepBhIii KoHell BTOporo Baja 105b mpuMBIKaeT K mepBOMy
KOHITy mepBoro Basa 105a. Bropoii ypaBHOBemmBarommii MaccoBbIi dyieMeHT 130b MOXKeT OBITh NMPHUKPETUICH
PAIOM CO BTOPHIM KOHIIOM BTOporo Basa 105b, mpoTHBOTIONOKHO TIepBOMY KOHITY BToporo Bana 105b. Kaxsrii
BTOpPOH MaccoBbIi teMeHT 120b 1 BTOpo#i ypaBHOBENIMBAIOMINH MacCOBBIM meMeHT 130b MoKeT BKIIIOYATh B
ce0s TpyITy 3JeMEHTOB. [lepBbIii 3JIeMEHT BTOPOT0 MaccoBoro aneMeHnta 120b M mepBbIid dIEMEHT BTOPOTO
YPaBHOBEUIMBAIOIIETO MAaccOBOrO AteMeHTa 130b MOryT OBITh BBITIOJHEHBI, 110 CYIIECTBY, NMapajjieIbHBIMU U
MOT'YT OBITH YCTaHOBJICHBI MO 33JJaHHBIM YIJIOM IO OKPY)KHOCTH BTOporo Baia 105b oTHOcuTenbHO Ipyr Apyra.
B onaHOM M3 IpUMEpPOB 33/IaHHBIN YToJ MOXKET COCTaBISATh HpuOm3nTensHo 180 rpaxycoB (Harmpumep, Kak Ho-
Ka3aHo Ha Qur. 2 u 6oee TOAPOOHO PACKPBITO HIDKE).

Kaxxnprit mepBb1ii MaccoBblil asieMeHT 120a n BTopoi MaccoBbIi asieMeHT 120b MOXXeT UMeTh NepByIO YHC-
TYI0 Maccy. AHaJIOTMYHO, NEePBBI YPaBHOBEIIMBAIOIINNA MaccoBbIil 31eMeHT 130a 1 BTOpoil ypaBHOBEUIMBAIO-
M MaccoBbIi AeMeHT 130b MOTYT UMETh BTOPYIO YUCTYIO Maccy. MOKHO BBIOpaTh pa3iuyHbie KOMOWHAIINN
MepBOM YHCTOW Macchl M BTOPOM YMCTOM MacChl, PYU 3TOM BEJIMYMHA BTOPOM YMCTON Macchl 3aBUCHUT OT BEJIH-
YHHBI TIEPBOM YMCTOM Macchl, Kak 0osee moaApoOHO moscHsAeTcs Hike. Hampumep, mepsas 4ncTas Macca MOXKET
COCTaBIIATh MPUOIM3HTENHHO 24,0 KT, a BTOpas YHUCTas Macca MOXKET COCTaBJIATH MpuOmm3utensHo 3,0 kr. B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS KaXKIBIH AJIEMEHT IIEPBOI'0 MAacCOBOTO 3eMeHTa 120a MoXkeT MMeTh, 10
CYIIECTBY, POPMY KPYTOBOTO CEKTOpa C pajruycoM NpHOIm3uTeNsHO 14,0 cM. AHAJOTHYHO, Ka) bl dJIEMEHT
BTOPOTo MaccoBoro sieMenTa 120b MokeT UMeTb, 1o CYIIECTBY, (OPMY KPYroBOTO CEKTOpa C paliycoM IpH-
ommurensHo 14,0 cM. Kpome Toro, KaXkIplif 2JIeMEHT IIepBOTO YPaBHOBEIINBAIOLIET0 MaccoBOro anemMenTa 130a
MOXET HUMETh, 110 CYIIECTBY, ()OPMY KPYIOBOTO CEKTOpa C paguycoM NpHOIM3uTenbHO 9,4 cM. AHaJOTHYHO,
Ka)KIIbIil SJIEMEHT BTOPOTO YPaBHOBEIIMBAIOIIEIO MacCOBOTO 3eMeHTa 130b MOXKeT Takke MMETB, 110 CYIIECTBY,
(hopMy KpYroBOrO CEKTOpa C pajnycoM NpHOMM3UTENsHO 9,4 cM. Jlpyrne BapHaHTBI OCYIIECTBICHHS MOTYT
BKITIOYATH B €051 MacCOBBIE 3IEMEHTHI, UMEIOIINE ApYTHe (POPMBI, pa3Mephl H MacCEHI.

DKCIEHTPUKOBOE BHOparoHHOE yCTpoicTBO 100 MOXKET cO3/1aBaTh, IO CYIIECTBY, CHHYCOUIATBHYIO CHITY
C peryJupyeMoil BeTMYMHON M OpPHEHTAIlMeH B HAMpaBICHUH, 10 CYIIECTBY, MepIeHAUKYIsIpHOM ocu 102 (Ha-
MIPUMeEp, B TUIOCKOCTH X-Yy). B 3T0# cBsi3H, epBbIid Ban 1052 BHIMOHEH ¢ BO3MOXHOCTBIO BPAIICHHsI BOKPYT OCH
102 B mepBOM HAIPABICHHUH C YTIOBOW YaCTOTOU ( (ICHCTBUTEIHFHOE YUCIIO B CIUHUIIAX PAJ/C), a BTOPOU Ball
105b BBITIOJIHEH ¢ BO3MOXHOCTBIO BpalleHHs1 BOKpYT ocu 102 ¢ yriioBoi 4acTOTOH ® BO BTOPOM HalpaBJICHHU.
B HexoTOphIX BapHaHTaX OCYIIECTBIICHHS BTOPOE HAINPABICHHE MOXKET OBITh MPOTHBOIIOIOKHBIM IIEPBOMY Ha-
MPaBJICHUIO, TOTJA KaK B APYTHX BapHaHTaX OCYIIECTBIICHUS MEPBOE W BTOPOE HAINPABICHHUS MOTYT OBITH OIH-
HAaKOBBIMH. YTJIOBasl 4acTOTa ® MOKET MMETh BEJIMYMHY NPHOIU3UTENBHO 10 377 pan/c. Bpamienue B nepBom
HaIpaBJICHUH 3aCTaBIISIET MEPBBII MAacCOBBIN »eMeHT 120a co3maBaTh MepBYIO paauaibHylo cuty F,, koTopas,
IO CYIIECTBY, NEPIECHINKYISIPHA TPACKTOPHH KPYTOBOTO ABMKEHUS (T.€. IEPIEHINKYIISIpHA CKOPOCTH) TIEPBOTO
MaccoBoro aemeHTa 120a (kak 6osee MoApoOHO PAacKpPHITO HIKE MpU paccMoTpeHuu ¢ur. 11-14). AnanoruyHo,
BpallleHHE BO BTOPOM HAaIPaBJICHUH 3acTaBIIsieT BTOPOH MaccoBbIi aneMeHT 120b co3maBaTh BTOPYIO paaualb-
Hyto cuiy Fy, KoTopas, 1o cymecTBy, NepleHAnKyIsipHa TpaeKTOpHH (T.€. epIEeHUKYIIIpHA CKOPOCTH) KPYTo-
BOTO JIBW)KEHHS BTOPOro MaccoBoro anemeHTa 120b. Bpamenne nepBoro Bama 105a u Broporo Bana 105b Bo-
Kpyr ocu 102 MOXeT aBaTh pe3yJIbTUPYIOUIYIO CHITY, KOTOpasi, IO CYIIECTBY, JISKHUT B IUIOCKOCTH, TIEPIICHIU-
KyssipHO# ocn 102 (Hampumep, B TWIOCKOCTH X-Y). JIMHEHHO KOJeOIonIascs Cuila MOXXeT BO3HUKATh, KOTJa Tep-
BEIi Ban 105a u BTopoi Basr 105b BpamaroTcsl B MPOTHBOIIOJIOKHBIX HANPABICHUAX. AJIbTEPHATHBHO, CHJIA, CO-
OTBETCTBYIOIIA KPYTOBOMY WM SJUTUITHYECKOMY JBMKCHHIO, MOKET BO3HHMKATh, KOTna IepBbIii Bam 105a u
BTOpOH Baur 105b BpamaroTcss COBMECTHO, Kak 0oJiee OpOOHO PACKPBITO HUXKE.

Bennmunna nepBoii cuitbl F, MOXKeT 9acTHYHO ONMpEenessThCs YIIIOBOM YacTOTOH ® M MOMEHTOM HHEPLUH
nepBoro mMaccoBoro anemenrta 120a. Kpome Toro, BeawmdnHa BTOpOH CHITBI F, MOXKET YaCTHYHO ONPEAEIATHCS
YIJIOBOWM YacTOTOW ® M MOMEHTOM WHEPIIMH BTOPOTO MAaccoBOro anmeMeHTa 120b. Kakmplil aeMeHT mepBoro
MaccoBoro dneMenTa 120a MOXXeT UMETh pPa3sHyl0 MacCy MM MOXKET MMETh OOIIYI0 MEpBYI0 Maccy, a KaKIbIH
3JIEMEHT BTOPOTO MacCOBOTO dyieMeHTa 120b MokeT UMETh pa3HyI0 Maccy WM MOXKET UMETh 00Iryro Maccy. B
OJTHOM M3 BapHaHTOB OCYIIECTBIICHHS IIEpBasi M BTOpPasi MacChl MOT'YT OBITh IPUOIN3UTEIHHO paBHBIMU. B 3TOM
cirydae cuia F, Oyner UMeTh Takyro ’e BeJIMYHHY, YTO U cwia Fy, He3aBUCHMO OT COOTBETCTBYIOIINX YTIIOBBIX
TIOJIOKEHUH TIEPBOTO M BTOPOTO MAacCOBBIX dJIeMEHTOB. IIpoTHMBOMNONOKHOE BpamieHue mnepBoro Baja 105a u
BTOpOTO Basia 105b ¢ yrioBoi 4acTOTOW M MOXET JAaTh pe3yabTupylomnyto cury F=F,+F,, kotopas Mmakcumab-
Ha TIPH YTJIOBOM IOJOKEHHH, B KOTOPOM TaHTEHIMalIbHasi CKOPOCTh MEPBOrO MaccoBoro 3ieMenra 120a u TaH-
TeHIMajJbHasi CKOPOCTh BTOPOTO MaccoBOro 3jeMenra 120b, mo cymecTBy, KOJUIMHEApHBI U OPUEHTUPOBAHBI B
oIHOM HampasieHHH. Kpome Toro, pesynpTupylomas cuia F MoXeT MCue3HyTh IpH YTJIOBOM IIOJIOKCHUH, B
KOTOPOM TaHTEHIHAJIbHAsI CKOPOCTh MEPBOTO MaccoBOTO 3nmeMeHTa 120a M TaHTeHIMaIbHAs CKOPOCTH BTOPOTO
MaccoBoro 3eMenTa 120b, mo cymiecTBy, KOJUTHHEAPHB! M OPUEHTHPOBAHBI, I10 CYIIECTBY, B IPOTHBOIIOIOKHBIX
HaNpaBJICHUAX. B 0ZHOM W3 BapMaHTOB OCYIIECTBICHUS aMIUINTY/a 3aBHCAIICH OT BPEMEHH PE3yIbTUPYIOIMIEH
cuibl F MoxxeT nmets 3Hauenne npubmmsutensHo 89000 H s yrioBoit yacToTsl m, cocTaBisonel npuonm3u-
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TenbHO 183 pan/c.

B HEKOTOpPBIX BapraHTaX OCYIIECTBICHHS MacCOBBIC JJIEMEHTHI B IEPBOM MaccoBoM 3ieMeHTe 120a mMoryt
OBITH BBITIOJIHEHBI KaK COOTBETCTBYIOIINE IIEPBEIC TUIACTHHEI, PACIIONOKECHHBIC, IT0 CYIIECTBY, MEPICHIUKYIISAP-
HO ocH 102. Kaxkmas U3 3TUX MEPBBIX IIACTHH MOXKET OBITh YAJUHEHHONW M YCTAHOBJICHHOH, IO CYIIECTBY, Ia-
paiutenpHO onHa Apyroi. Kpome Toro, kaxmas u3 STHX MEPBHIX IJIACTUH MOXET OBITh YCTAHOBJICHA SKCICHTPH-
4ecKH Ha mepBoM Bairy 105a. AHaJOTHYHO, MAacCOBBIE DJIEMEHTHI BO BTOPOM MaccoBOM djeMmeHTe 120b Taxke
MOTYT OBITh BBITIOTHEHBI KaK COOTBETCTBYIOIINE BTOPHIE IIACTUHBI, TAK)KE PACHOI0KEHHBIE, TIO CYIIECTBY, Mep-
neHAuKyIsapHo ocu 102. Kakmas U3 BTOPBIX IUTACTHH TaK)Ke MOXKET OBITh YJIMHEHHOW W YCTAaHOBIIEHHOM, ITO
CYIIECTBY, NapaJuIeNbHO 0Ha Apyroi. Kpome Toro, BTopble IIacTHHBI MOTYT OBITh YCTaHOBJICHBI SKCIIEHTpUYE-
CKH Ha BTOpoM Bairy 105b.

Kaxknast 13 mepBhIX IUIACTUH MOXKET UMETh 3aJaHHYIO NIEPBYI0 MacCy W 33/IaHHBIH MEpBBIA pa3Mep, U BTO-
pBI€ TUIACTHHBI TAK)KE MOTYT BCE UMETh 33/IaHHYIO TIEPBYIO MacCy M 3aJaHHBIN NepBblil pazmep. COOTBETCTBEH-
HO, BennuuHa cuibl F, u BenmunHa cunbl F, MOryT OBITh, 1O CYIIECTBY, PaBHBIMH HE3aBHCHUMO OT COOTBETCT-
BYIOIIMX YTIJIOBBIX ITOJIOXXCHUH MEPBBIX IUIACTUH W BTOPBIX IUacThH. Kak ymomuHanock, BCTpeUyHOE BpalieHUe
nepBoro Basa 105a u Broporo Bana 105b ¢ yriioBoii yactoTol @ MOXeT JaTh pe3yiabTupylomyto cury F=F, +F,,
KOTOpas SBJSIETCS MAaKCHMAaJbHOM NPH YTIIOBOM IIOJIOKEHHH, B KOTOPOM TaHTEHIHAJIbHAS CKOPOCTH MEPBBIX
TUTACTHH W TaHTCHIHAJIBHAsI CKOPOCTh BTOPHIX IDIACTHH, IO CYIIECTBY, KOJUIMHEAPHBI M OPUEHTHPOBAHBI B TEX
JKe HaTpaBICHUSX. AHAIOTUYHO, PE3yNbTHUpYyIOmas cuia F MoxkeT OBITh, IO CYIIECTBY, HYJIEBOW (MM MHBIM
00pa3oM IpeHeOPEeKUMO Maoif) pH YTIOBOM IIOJIOKEHUH, B KOTOPOM TaHT€HIIMAIbHAS CKOPOCTD MEPBHIX ILIa-
CTHH M TaHI'CHIMAIbHAS CKOPOCTH BTOPHIX IIACTHH, IO CYIIECTBY, KOJUIMHEAPHBI U OPUEHTHPOBAHHI, IO CYIIIe-
CTBY, B IPOTHBOIIOJIOKHBIX HAIIPABICHHUSX.

B HexoTOpBIX BapHaHTax OCYIIECTBIICHUS, KaK IOKa3aHo Ha ¢wur. 1, nepBblil MaccoBbIil aemenT 120a yc-
TaHOBJICH PSJIOM CO BTOPBIM MaccoBbIM 3i1eMeHToM 120b 1 1o ocu 102 mpocTpaHcTBEHHO OTAEieH oT Hero. [1pu
YIJIOBOM TIOJIOXKEHUH, B KOTOPOM TaHTeHIMaJIbHAsi CKOPOCTh IIEPBOTO MaccoBOro 3jeMeHTta 120a u TaHTeHUH-
aJIbHass CKOPOCTH BTOPOTO MaccoBoro anemeHTa 120b, mo cymiecTBy, KOJUIMHEApHBI M OPUEHTHPOBAHEL, O CY-
IIECTBY, B IPOTHBOIIOJIOKHBIX HaNpaBleHUsX, cUibl F, u F,, packpbIThle B HacTOSIIIEM TOKyMEHTE, HE MOTYT
MOJIHOCTBIO KOMIICHCHPOBAThH JIPYT JApYra M3-32 HECOBEPLIEHHOTO BHIPABHUBAHUSI MEXIY IEPBBHIM MacCOBBIM
anemMeHToM 120a 1 BTOphIM MaccoBBIM d1eMeHTOM 120b, kak 6osee moapoOHO pacKPBITO HIKE.

Henomnnas koMmeHcanys CHIJI MOXKET IPUBECTH K MOSIBIICHHIO OCTaTOYHBIX PE3YIBTUPYIONINX CHJI, KOTOpPEIC
OPHEHTHPOBAHEI B HAIIPABICHHUH, TIONIEPEYHOM MPOA0IBbHOM ocu 102. Hampumep, ocTaTodHbIe Pe3yNbTHPYIOIINE
CHJIBI MOTYT OBITH OPHEHTHUPOBAHBI BJOJH HANPABICHHSA X JEKAPTOBOW CHCTEMBI KOOPAMHAT, IMOKa3aHHON Ha
¢ur. 1. IIpocTpaHCTBEHHOE BHIpaBHIUBAHUE MEXKIY MaccOBbIME deMeHTaMu 120a u 120b u ocTaToYHBIEC PE3yIIb-
TUpYIOIINE CHIbl 00pa3yroT mapy CHil, KoTopas MOXET MCKaXaTh JIMHEIHOe KojebaHue, co3/laBaeMoe IKCIEeH-
TPUKOBBIM BHOparmoHHEIM ycTpoiicTBoM 100. UTOOBI ycTpaHUTh MM YMEHBIINTH TaKylo Mapy CHII, K 9KCICH-
TPUKOBOMY BHOpanrioHHOMY ycTpoiicTBy 100 100aBisIIOT MEpBBIH ypaBHOBEIIMBAIOIIMHA MacCOBBIH JJIEMEHT
130a 1 BTOpO# ypaBHOBEIIMBAIOIINI MaccoBbIi 31eMeHT 130b, kak packpbiTo Beinie. Kak nmokasano Ha ¢wur. 1 u
2, HanpuMep, IEePBbIi ypaBHOBEIINBAIOIMINN MaccoBBbIi 311eMeHT 130a 1 BTOpoil ypaBHOBEIIMBAOLINI MaCCOBBIH
anemMeHT 130b TakKe cMeIIeHbl OTHOCUTENBHO JIPYT JIpyra BIOJb MpoaoibHoit ocu 102. CiaenoBaTenbHo, H3-3a
3TOTO MPOCTPAHCTBEHHOT'O CMEIICHHS YpaBHOBEUTHBaroniue MaccoBbie aneMeHThl 130a u 130b Taxke co3maror
JOTIOTHUTEIBHYIO APy CHJI B PE3YJIbTaTe HEMOTHON B3aMMHOW KOMITCHCAIIMHU CHJI, CO3/IaBAeMBIX 3TUMH Macco-
BBEIMH DJIEMEHTaMH. 3a CUeT BhIPAaBHHUBAHUS YPaBHOBEIIHWBAIOIINX MAacCOBBIX dieMeHToB 130a n 130b B morre-
PEYHOM HaNPaBJICHUH, IPOTHBOIIOIOKHOM ITOTIEPEYHOMY HAIIPABIICHHUIO, BIOJIb KOTOPOTO OPUEHTHPOBAHBI Mac-
coBble ayteMeHThl 120a n 120b, kxak moka3zaHo Ha ¢ur. 2, HapUMep, TMapa CHJI, BOSHUKAIONIAs B pE3yibTaTe
BCTPEYHOTO BpAIICHHs YPAaBHOBEIINBAIOIINX MAcCOBBIX dyieMeHToB 130a 1 130b, MOXeT KOMIIEHCUPOBATH Tapy
CHII, CO3JJaHHYFO MacCOBEIMH AeMeHTaMu 120a u 120b.

B HexoTOpHIX BapHaHTaxX OCYIIECTBJICHUSI MaCCOBBIC AJIEMEHTHI B IIEPBOM YPaBHOBEIIMBAIOLIEM MacCOBOM
anemenTe 130a MOryT pasziensaTh oOIIyI0 HEPBYIO MAcCy, U MacCOBBIC JIEMEHTH BO BTOPOM YPaBHOBEIIMBAIO-
meM MaccoBoM anteMenTe 130b moryT pasaensaTs oOuryro Bropylo Maccy. Takum obpa3om, BeanuanHa macc 130a
u 130b MoxeT OBbITh, 1O CYLIECTBY, OJMHAKOBOM. Benmunna nepBoii n BTOpoi Macc ypaBHOBEUIMBAIOIINX Mac-
coBbIxX 3neMeHToB 130a u 130b MokeT OBITH pacCYUTaHA TaK, YTOOBI OBITH MCHBIIE, YEM YHCTas Macca Macco-
BbIX 2eMeHTOB 120a u 120b, n3-3a pa3nu4nii B MPOCTPAHCTBEHHBIX CMEIIEHUIX, YTO HEOOXOAUMO 1T KOMITCH-
CaIliy HeXKEeNaTeIbHOM OCTATOYHOM IMaphl CHJI OT B3aUMOICHCTBUS MacCOBBIX 3NieMeHTOoB 120a u 120b.

Kax mokazano Ha ¢ur. 1, mepBblii MaccoBbIi dmeMeHT 120a W MepBbIi ypaBHOBEIIMBAIOIIMA MaCCOBBIT
aneMeHT 130a MOTYT OBITH YCTAHOBJICHBI TaK, YTOOBI IMETh OTHOCHTEILHOE YTIIOBOE BHIPaBHUBAHUE CO CMeETIe-
HueM. Kpome toro, BTropoii MaccoBblil anemeHnT 120b u BTopo# ypaBHOBEUIWBAIONUH MaccoBbIi ameMeHT 130b
TaK)Ke€ MOTYT OBITh YCTAaHOBJICHBI C TaKUM JXE€ OTHOCHTEJILHBIM CMELIEHHEM BbIpaBHHBaHMS. OTHOCHTEILHOE
CMEIIleHNE BBHIPAaBHUBAHMS MOXET OBITh yKa3aHO yrioM 0 (IEeHCTBHTENBHOE YWCIIO B MOIXOMALINX CAMHHUIAX,
TaKUX KaK paJuaHbl WIN IPaaychl) MEKIy JMHUEH, IPEICTaBISIONICH OPUEHTALINIO TIEPBOTO MAaCCOBOTO JJIEMEH-
ta 120a, u apyroil IMHUEH, MPEICTABIAIOIIEH OPUCHTAIIUIO IEPBOTO YPaBHOBEIINBAIOIIETO MACCOBOTO AJIEMEH-
Ta 130a.

B omHOM M3 BapHaHTOB OCYIIECTBIICHHUS, HAIIPUMEp, B KOTOPOM 0, 1o cymecTBy, paBHo Tt (vin 180 rpamy-
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caM), Kak IoKa3aHo Ha ¢wur. 2, pesynsrupyromas cuia F, oOycnosnennas maccamu 120a n 120b, moxer OBITH
OPHEHTHPOBAaHA, 0 CYIIECTBY, NPOTUBOMOJIOKHO pe3yibpTupyromei cuie F', o0ycionenHoi Maccamu 130a u
130b. Takum 0Opa3om, pe3yabTUPYIOIIAas OCTATOYHAS Tapa CHJI, TI0 CYIIeCTBY, paBHA HYJI0, Korma macchl 120a
1 120b He BrIpOBHEHBI. TakuM 00pa3oM, MEePBBI ypaBHOBEIINBAIOIMINN MacCOBBIi aeMeHT 130a u/mmu BTopoi
YpaBHOBEITUBAIONTHI MaccoBbIi dmeMeHT 130b MOXKHO MCTIONB30BaTh JJIS MOMJIEPKAHUS JTMHEHHOCTH KoJieha-
TEJIHHOTO JBYKEHUS, POU3BOIUMOTO SKCIIEHTPUKOBBIM BHOpAIMOHHBIM ycTpoiicTBoM 100, korma Bamel 105a u
105b BpamaroTcsi B MPOTHBOIIOJIOKHBIX HAMPABICHUSIX, KaK 0ojee MOapOOHO PacKpBITO HIXKE CO CCHUIKOW Ha
¢ur. 11-14.

Kak taxxe nokasano Ha ¢wur. 1, skcueHTpHKOBoe BHOpanmonHoe ycrpoiictBo 100 Bkirouaer B ceOs mep-
BBII pOTOpHBIA MexaHm3M 140a, KOTOpHIi reHepupyeT BpanieHue nepsoro Baita 105a. BubOpanuonnoe ycTpoi-
ctBO 100 Taxke BKIIOYAET B ce0sl BTOPOH POTOPHEIH MexaHu3M 140b, KOTOPBII TeHepUpyeT BpaIleHUEe BTOPOTO
Basia 105b. B HEKOTOPHIX BapHaHTax OCYIIECTBIICHUS MEPBBIH POTOPHBIA MexaHn3M 140a MOXXET BKIIOYATh B
ceOs IepBBIi y3ei poTopa (He MoKa3aH), MEXaHUYECKU CBSI3aHHBIN C TIepBBIM BaioM 105a, U mepBBIi y3er cra-
TOpa (HE MMoKa3aH), IEKTPOMArHUTHO CBA3aHHBIN C TIEPBBIM Yy3JI0M poTtopa. [lepBblit poTopHbIid Mexann3Mm 140a
MOJKET TaKke BKJIIOYATh B ce0s MMEpBHI MOAIIMITHIKOBEIN y3el (He MMOoKa3aH), MEXaHWIEeCKH CBSI3aHHBIA C Iep-
BEIM BasioM 105a psioM ¢ mepBBIM MacCOBBIM dieMeHTOM 120a, 1 MOYKET JOTIOJTHUTENBHO BKIFOUATh B CE0sI BTO-
PO¥ TIOMIIMITHUKOBBIN y3el (He MoKa3aH), MEXaHWYECKH CBSI3aHHBIM C MEpPBBIM BajioM 105a psmoM ¢ MepBbIM
ypaBHOBemuBaronuM diaemeraToM 130a. KpoMe Toro, BTOpol poTopHBI MexaHu3M 140b MokeT BKJIIOYATH B
ce0s1 BTOpot y3em poropa (He ToKa3aH), MEXaHWIECKH CBSI3aHHBIM CO BTOPHIM BajioM 105b, u BTOpoii y3en cra-
Topa (He TIoKa3aH), HIEKTPOMArHUTHO CBSI3aHHBIA CO BTOPBIM y3JI0M poTopa. BTopoli poTtopHsIil Mexanu3Mm 140b
MOXET TaK)Ke BKIIIOYATh B ce0sl MEPBhIi MOIINITHUKOBBIN y3€l (He IMoKa3aH), MeXaHHYEeCKU CBSI3aHHBIH CO BTO-
peiM BasioM 105b psimom co BTOpPBIM MaccoBBIM 3ieMeHTOM 120b, 1 MOXET JIONOJIHUTEIBHO BKIIIOYATh B ceOs
BTOPOH TOAIINITHUKOBEIHN y3en (He 1MoKa3aH), MeXaHHYEeCKH CBS3aHHBIA co BTOpBIM BasioM 105b psimom co BTO-
PBIMH ypaBHOBEIIMBAIOIIUMH MacCOBBIMH dsteMeHTaMu 130b.

B HekoTOpBIX BapMaHTax OCYLIECTBIICHHS IEPBBIH POTOPHBIA MexaHM3M 140a MOXeT BKIIOYATh B ceOds
MepBOE YCTPOHCTBO ¢ 0OpaTHON CBS3BIO, TAKOE KaK YHKOJCPHOE YCTPOMCTBO (HE MOKa3aHO), MPUKPEIIEHHOE K
nepBoMy Baiy 105a. [TepBoe ycTpolcTBO ¢ 00paTHON CBSI3bI0 MOXKET 00ECTIeUrBaTh OJJHO WIIM OoJiee U3 TIepBOM
MHPOPMALIH, YKa3bIBAIOMIECH COOTBETCTBYIOIIEE MOJOXKEHHE MO MEHBIIEH Mepe OJHOTO MacCOBOTO AJIEMEHTA
nepBoro MaccoBoro remenTa 120a; Bropoit nHpopmanmy, ykasplBarolieil yriioBylo CKOpPOCTh  NEPBOTO Baja
105a; wim TpeTbel nHMOPMAIINY, YKA3bIBAIONICH HapaBJeHNE BpalleHusI (HallpuMep, HalpaBlIeHHe TI0 YaCOBOH
CTpeJKe WM HallpaBJICHHUE MPOTHB YaCcOBOH cTpenkn) meproro Bana 105a. IlonoxeHue mepBoro MaccoBoro dJe-
meHTa 120a npezacrasneno yriaom mexny 0 u 21 Ha 000poT nepsoro Bana 105a OTHOCHTENIFHO 33/IaHHOTO Hava-
J1a, COOTBETCTBYIOIIETO KOHKPETHOW yCTaHOBKe mepBoro Bana 105a. Poropuerii Mexanm3m 140b MoxkeT momosn-
HUTEIHHO BKIIIOYATh B C€0S BTOPOE YCTPOWCTBO ¢ OOpaTHOM CBS3BIO, TaKOE KaK YHKOJEPHOE YCTPOWCTBO (HE
MIOKa3aHo), IPUKPEIIEHHOE KO BTOpoMy Bairy 105b.

Bropoe ycTpoiicTBO ¢ 00paTHO# CBA3BI0 MOXET 00CCIICYNBATh OHO WM OoJiee W3 MepBOil HHPOpMALUY,
yKa3bIBaIOILIE COOTBETCTBYIOIEE MOJOKEHHE BTOPOro MaccoBoro ajemenra 120b; Bropoit nadopmanum, yka-
3BIBAIOINEH YIIIOBYIO CKOPOCTHh ® BTOporo Baia 105b; nnm Tperbeld HHPOpMAIH, yKa3bIBAIONIEH HalpaBICHNE
BparteHus Broporo Bana 105b. ITonoskenne BToporo maccoBoro siementa 120b mpeacrasneno yriom mexay 0
1 27 Ha 00opoT BTOporo Baysa 105b OTHOCHTENBHO 3aJaHHOTO Hadaja, COOTBETCTBYIONIETO KOHKPETHON ycTa-
HOBKe 1iepBoro Basa 105b.

[TepBoe ycTpoiicTBO ¢ 0OpaTHOM CBSI3bIO U BTOPOE YCTPOHCTBO C OOPAaTHOW CBSI3BIO MOTYT OBITH peali3o-
BaHBI KaK COOTBETCTBYIOIINE SHKOAEPHBIE yCTpoicTBa. Kax0oe U3 COOTBETCTBYIOIIMUX YHKOJEPHBIX YCTPOUCTB
MOJKET OBITh PEaJTM30BaHO B BHJIE MIIM MOKET BKJIIOYATh B ce0s1, HAIPIMED, IIOBOPOTHOE IHKOJEPHOE YCTPOHCT-
BO. [ToBOpOTHOE PHKOIEPHOE YCTPOHCTBO MOXKET BKIIOYATh B ceOs, HapUMep, IMOBOPOTHOE YHKOJAEPHOE yCT-
poiictBo Ha 1024 uMITyTbCOB Ha 000POT. DHKOJEPHOE YCTPOMCTBO MOKET BKIIIOUATH B ce0s, 1O CYIIECTBY, KPY-
TOBYIO TUIACTHHY, KOTOpas BpalaeTcsi BMecTe ¢ BajioM (6o ¢ mepBbiM BasioM 105a, mub0 co BTOPHIM BajioM
105b).

ITo cymecTBy KpyroBas IUIaCTHHAa MOXKET UMETh OTBEPCTHUS], YEPEIYIOIINECS CO CIUIOMIHBIMU y4acTKaMHu.
OTBepcTHS U CIUIOIIHON y4acTOK pa3zeNsioT INIACTUHY Ha MHOXKECTBO YT, IO CYIIECTBY, OJMHAKOBOW JUIMHBEI,
o0Opa3yromux 3a1aHHbIid yroia Ay. UeM 0okl KOJIMIECTBO OTBEPCTHI B DHKOJIEPHOM YCTPOMCTBE, TEM MEHBIIE
3Ha4YeHne Ay, W, CIEIOBaTEeNFHO, TeM OOJbBIIE pa3pelieHHe YTIIOBOTO IMOJOXKECHHUS YHKOJISPHOTO YCTPOMHCTBA.
Kaxnoe oTBepcTie MOXKET NPEACTaBIATh 3HAUEHUE YTTIOBOTO MOJ0XKEHUS Bana. DHKOJEPHOE YCTPOUCTBO TaKXKe
MOXET BKJIIOYaTh B ce0sl, HAIIpUMEpP, YCTPOHCTBO C HCTOYHUKOM CBETA, MEPBBIH TaTYMK M BTOPOH JaT4HK. YCT-
POWCTBO C HCTOYHUKOM CBETA MOXET OCBEIATh, IO CYIIECTBY, KPYrOBYIO IUTACTHHY, 3aCTaBIIsIs EPBBIN JaTIUK
CBETa BBIJABAThH JICKTPUUYECCKUI CHT'HAI B OTBET HA OCBEIICHHWE M JONOJHUTEIBHO 3aCTaBilsisl BTOPOH MaT4HK
CBETa BBIIABATH JIPYroH AIIEKTPUUECKUN CHT'HAJ B OTBET Ha 3aKpBITHE CIUIONIHBIM yyacTkoM. Korza Bain Bpara-
eTCsI, TIEPBHIN JaTYMK ¥ BTOPOU JATYMK BHINAIOT COOTBETCTBYIOIIUE TOCIEI0BATEIFHOCTH UMITYJIECOB, KOTOPHIE
MOJKHO HCIIONIB30BATh JJISI ONPEICTCHNS YIIIOBOH CKOPOCTH Baja, YTIIOBOTO ITOJIOKEHHS Baa W/WIIU HalpaBie-
HUS BpalieHus Bayia. V300peTeHre He OTpaHMYMBACTCS MMOBOPOTHBIMHU 3HKOJEPHBIMH YCTPOWCTBAMHM, U B pa3-
JIMYHBIX BapHaHTaX OCYIIECTBICHHUS MOTYT MCIIOJIB30BAThCS APYTHE THUIHI SHKOAECPHBIX YCTPOICTB.
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[Tyrem ympaBieHHs COOTBETCTBYIOIIMMH Ha4aJbHBIMHU yIJIaMH IIOBOPOTa mepBoro Baia 105a um moBopoTa
BTOporo Bana 105b - u, TakuM 0OpazoMm, yrnpaBieHUs] OTHOCHTEJIBHBIM YIJIOBBIM CMEIIEHHEM MEXIy STHMH Ba-
JIAMH - MOXXHO YIIPaBIISTh HAIIPABICHUEM PE3yJIbTUPYIOMIEH CHIIBI, CO3aBaEMOM ITEPBEIM MAaCCOBBIM 3JIEMEHTOM
120a u BTOpBIM MaccoBbIM dyteMeHTOM 120b. Takum oOpa3om, pe3yIbTUpYIOas CHila, HallpaBJIeHHAs B TpeOye-
MOM HJIM TIPEAYCMOTPEHHOM HANpaBJICHUH, HEPHCHIUKYIIpHOM ocH 102, MOXeT OBITh JOCTHTHYTA ITyTeM KOH-
(uryprpoBaHUs U HOAAEPKaHISI HAYaJbHBIX YTIIOB 1 COOTBETCTBYIOIIETO OTHOCUTEIHHOTO YITIOBOTO CMEIICHHUS
MEXTy COOTBETCTBYIOIIMMH, TI0 CYIIECTBY, KPYTOBBIMH JIBIDKEHUSIMU TiepBoro Bana 105a u Broporo Bana 105b.
KondurypupoBanne Takux Ha9aJbHBIX YTIIOB MOXKET BBIIOJIHATHCSA BO BpeMs paOOTHI (IIpH ABMKEHHH MacCOBO-
TO 3JIEMEHTa) WU MPH 3aIycke (IIPH HETIOJBIKHBIX MAaCCOBBIX AJIEMEHTAX) KCLIEHTPUKOBOTO BHOPAMOHHOTO
YCTpOICTBA.

Ha ¢wur. 3A u 3B nokasaHsl H30MeTpUYECKUE BH/BI SKCIEHTPUKOBOTO BUOpaMOHHOTO ycTpoiictBa 300 B
COOTBETCTBHHM C OJHMM W3 BaPHAaHTOB OCYILIECTBIECHUs n3obpereHus. Bubpanuonnoe ycrpoiictso 300 mo ¢ur.
3A BKJIOHAET B ce0sl y3eJs KopIyca, KOTOPBIH BBITAHYT B1oJIb ock 302. Y3en KopIryca BKIIIouaeT B ce0sl TIepBbIi
y3en 330 u BTopoit y3en 360. IlepBriit y3en 330 MoxeT BMeLIaTh y3eJ epBOro ABUrates (Hampumep, yzen 110a
nBurartens mo ¢ur. 1), a Bropoit y3en 360 MokeT BMemaTh y3ell BTOpOTo ABUTaTens (Harmpumep, y3en 110b au-
ratens 1o ¢wur. 1). [leporit y3en 330 MoXeT BKIIIOYaTh B ce€0s MEPBBIM KOXKYX 335 mBHTATEls, IEPBYIO 3aKPhI-
Baroryro TactuHy 340 (KoTopas MOXKET OBITh KPBIIIKON pacnpeneuTeIbHOH KOPOOKH B HEKOTOPBIX BapHaH-
Tax OCYIIECTBIICHHUS) W TIEPBBIH y3en 345 KpbIIKU. Y3el mepBoro asurarelns (Hampumep, y3en 110a mBuraTtens
o ¢wur. 1) MoxeT OBITh pa3MellieH BHYTpH Koxyxa 335 nepBoro asurarens. Bropoit y3en 360 BirtodaeT B ceOst
KOXyX 365 BTOpOTO JABUTATENs, BTOPYIO 3aKphIBAIONIYIO TuTacTUHy 370 (Hampumep, KPBIIKY paclpeaeauTelb-
HOHM KOpPOOKM) 1 BTOPOH y3es 375 KpbIIKU. ¥Y3en BToporo asurarens (Hampumep, y3ea 110b asurarens no ¢ur.
2) MOXKeT OBITh IMMOMEIICH B KOXKYX 365 BTOporo npurarens. s usroroBneHus meporo y3na 330 u BTOpOro
y35a 360 MOXHO HCIOJIB30BATh Pa3iIMYHbIe MaTeprasl. Harnprumep, MOKHO HCIIONIB30BATh JIOOOH JKecTKUil Ma-
TepHa, TAKOW KaK METaIlT (HampuMmep, u 0¢3 OrpaHUUYCHIS, ATFOMUAHUI), CILIaB Ha OCHOBE JKele3a (Hampumep, u
0e3 orpaHNYeHNs], HEPHKABEIOIYIO CTaJlb), CIUIAaB M3 IBETHBIX METAUIOB, METAJUIMUECKUH CIIaB IPYroro THIA U
T.4. B 1pyrux BapuaHTax OCYIIECTBIICHHS B 3aBHCHMOCTH OT IPUMEHEHHUS MOXKET HCTIOIh30BATHCS TUIACTHK (Ha-
TIpuMep, sl OBITOBOM DJIEKTPOHHUKH).

Kak moka3zano Ha ¢ur. 3A, koxyx 335 mepBoro ABHTaTelNs BKIOYAET B ce0s ¢uraHIeBbIi ameMeHT 350, ko-
TOPBIA UMEET MHOXKECTBO OTBEPCTHH, NMpeIHa3HAUYCHHBIX I IIPHEMa COOTBETCTBYIONINX MEPBBIX KPETIeKHBIX
3JIEMEHTOB. AHAJOTHYHO, KOXYX 365 BTOpOTr0 JBHTaTelNlsd TakkKe BKItodaeT B cebs ¢uranmeBbiit anement 380,
KOTOPBII TaKkke UMEEeT MHOKECTBO OTBEPCTHH, PEAHA3HAYCHHBIX IS IIPHeéMa COOTBETCTBYIOUIIX BTOPBIX Kpe-
MEXKHBIX 3JIeMEHTOB. [IepBbIe KpernekHbIe JIEMEHTH U BTOpPHIE KPEIEeKHbBIE JIEMEHTHl MOTYT COOTBETCTBEHHO
compsraTbes, YToObI 00eceYnTh COOpKY KoXyxa 335 mepBoro aBurateis M Kokyxa 365 BTOpoOro JaBurarens B
¢IMHBIN OJIOK ¢ TIOMOIIBIO (raHIeBoro 3aeMenTa 350 u ¢uanmeBoro anementa 380.

Koxyx 335 mepBoro JBUTATENsT MOXKET TaKXKe BKJIIOYATh B ceOs1 BTOPHIC (DIIAHIICBBIC DIIEMEHTHI 355, nMe-
IOIIME OJHO WM 0oJiee OTBEPCTHH, NpeIHa3HAYECHHBIX IS TIPHeMa COOTBETCTBYIOIIETO OJHOTO WK OoJiee Kpe-
HEXHBIX 21eMeHTOB. Kokyx 365 BTOpPOro JIBHraTelsi MOKET TakKe BKIIIOUaTh B ceOs BTOpbIE (IaHILEBBIE HJie-
MeHTHI 385, umeroniue 0JHO WK 0oJiee OTBEPCTHH, MTpeIHa3HAUYSHHBIX IS PHEMa COOTBETCTBYIOIIETO OJHOTO
nim 0oJiee KPENeXKHbBIX dJIeMeHTOB. Bropelie diaHmeBsie ameMeHTsl 355 1 385 BMecTe ¢ ofHUM WM OoJiee Kpe-
MEKHBIMHU 3JIEMEHTAMHU B KaXKJIOM M3 KOXKyxa 335 mepBoro ABUTATEeNS M KOXKyxa 365 BTOPOTO ABHTATENs] MOTYT
OBITH BBITIONHEHBI ¢ BO3MOKHOCTHIO TTPUCOSAMHEHHS SKCIICHTPUKOBOTO BUOpanimoHHOT0 ycTpoiicTBa 300 k 060-
pynoBanuio. Kak yxe yrmoMHUHAI0Ch, BUOparmoHHoe yCcTporcTBO 300 MOKeT OBITh MPHUCOSAUHEHO K TPOMBIIII-
JICHHOMY 000pY/IOBaHUIO, MOJIH30BATEIECKOMY 000PYAOBaHNUIO, OBITOBON AJIEKTPOHHKE U T.1., YTOOBI TEHEPHPO-
BaTh KoJieOaTeIbHOE IBIDKCHHE B TOM 000pY/IOBaHUH.

Ha ¢ur. 4 nokaszan Buja ¢ NpOCTPaHCTBEHHBIM Pa3JeiCHUEM JETaJICH SKCIEHTPUKOBOTO BHOPAMOHHOTO
ycrpoiictBa 300 o ¢ur. 3A u 3B, B cOOTBETCTBUM ¢ OJHUM WM OoJiee BapHaHTaMM OCYIECTBICHHS N300peTe-
Hus. Kak packpsiTo BeIe npu paccMorpenun ¢ur. 3A u 3B, skcueHTprkoBoe BHOpanuoHHoe ycrpoiicto 300
BKITIOYAET B ccOs MEPBEII y3e KopIyca ¢ KOKyXoM 335 mepBoro JBUraTels, IePBOU 3aKPHIBAIOIICH IIACTUHON
340 u iepBBIM y37I0M 345 KpBIIKU. DKCIEHTPUKOBOE BHOpaIonHoe yctpoiictBo 300 Takxke BKIIOYAET B ceOs
BTOpPOH y3e11 KopITyca ¢ KOXKyXoM 365 BTOpOTO JBUTATENs, BTOPOH 3aKkphIBaromieil mractuHo 370 U BTOPHIM
y370M 375 KpBIIIKHA. DKCIICHTPUKOBOE BHOpAIMOHHOE ycTpoicTBO 300 Takke BKIIIOUAET B ceOsl y3el TepBOro
JIBUTATEIIS U y3eJI BTOPOTO IBUTATENs, Takue Kak y3en 110a mepBoro nuratesns u y3en 110b BToporo nBuratens
mo ¢wur. 1 u 2. [leranm, BXOISIINE B COCTAaB ITHX y3JIOB, MOTYT 00pa30BbIBaTh KOHCTPYKIINIO, MIMEIONTYIO0 HHBEP-
CHOHHYIO CHMMETPHIO OTHOCHTEIBHO IUIOCKOCTH, KOTOpasi, IO CYIIECTBY, NCTUT SKCIECHTPHUKOBOE BHOPALIMOH-
Hoe ycTpoiicTBo 300 mormonaM, Ipu4eM JaHHas IUIOCKOCTh MEPIECHIUKYIISIPHA POJIOIBHON OCH, BIOJb KOTOPOH
BBIPOBHEH JKCIICHTPUKOBEIA BHOpATOP.

B sToM mpuMepe y3en mepBOro IBHraress 3KCIEHTPHKOBOIO BHOpalMOHHOro ycrpoictBa 300 MoxeT
BKJIIOYaTh B ceOs BeHTmsiTop 408a; ToprieByro kpbluky 410a aBuraTessi; ycraHOBOYHOE KOO 412a sHKOIEPA;
sHKozep 414a; 1 nepBylo rpymny (ypaBHOBEIINBAIONINX WJIM BHEITHUX) MAacCOBBIX 3j1eMeHTOB 415a. Y3ei mep-
BOTO JIBUTATENs] MOXKET TAaKK€ BKJIIOYaTh B ceOs IMEpBbIA MOJIIMITHUKOBBIN y3ei, UMeomui kopryc 416a yn-
JIOTHEHWs, yIutoTHeHUe 418a Baa, yimoTHUTEIbHOE KOJIbIT0 420a Baja, MepBblid (BHEITHHIA) TTOAIIUITHAK 4222 1
y3en 424a xopiryca 1mepBoro (BHEIIHET0) TOIIITUITHAKA. Y 3€]I IIEPBOTO ABUTATENS MOYKET JAOMOIHUTEIHHO BKITIO-
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yath B ce0s1 Kopryc 426a yIIOTHEHHS; JIONOJIHUTEIbHOE yIIoTHeHHe Bana 428a; yzen 430a craropa; u y3en
432a poropa.

VY3en mepBoro IBUTATENS MOXET JOMOJHHUTEIBHO BKIIOYATh B €O BTOPOU MOAIIUITHUKOBBINA y3€i, UMe-
fomuii kopnyc 434a yrioTHEHHS, OMOJHUTENBHOE YIUIOTHeHHE 4362 Baa, y3en 438a kopiryca BTOporo (BHYT-
pPEHHET0) MOAMUITHUKA, BTOpOH (BHYTpeHHHI) moamunHuK 440a, kopnyc 442a yIIoTHEHHUS, YIUIOTHATEIHHOE
KoJbIlo 444a Baja W MOTIOJHHUTENbHOE YIUIOTHEHHE 446a Baya. Y3el MepBOTo JABUTATENS MOXKET TaKkKe BKITIO-
4aTh B ce€0s BTOPON MacCOBBIN DJIEMEHT, BKIIIOYAIONMIUN B ce0si MacCOBBIN dieMeHT 448a U BTOPOW MacCOBBIH
aneMmeHT 450a. XOTs BTOpOH MacCOBBIN 3JIEMEHT MPOMJLTIOCTPUPOBAH KaK COAEPIKAIINN JTBA MACCOBBIX dJIEMEH-
Ta, N300pEeTEeHNE 3TUM HE OTPAaHMYMBACTCS. B JOMONTHUTENFHBIX BApUAHTAX OCYIICCTBICHUS MOXET OBITh yCTa-
HOBJICHO 0oJiee ByX MAacCOBBIX 3JIEMEHTOB MIJIM MEHEE JIByX MACCOBBIX 3JIEMEHTOB. Y3ell IEpPBOTO JBUTaTENs
MOXET JIOTIOJIHUTENHLHO BKIIIOYATh B ceOst mepBblii Basl 460a, OpHEHTHPOBAHHBINA BIOJIb MPOAOJIBHONW ocu 302
9KCIIEHTPUKOBOTO BHOpaIMoHHOT0 ycTpoiictBa 300.

VY3enm BTOpOro JABUTATENsI SKCLEHTPUKOBOTO BHOpanuoHHOro ycrpoicrsa 300 MokeT BKIIOYAaTh B ceds
BeHTIIIITOp 408b; TopueBylo kpeimKy 410b nBuraTens; ycranoBouHoe koibno 412b sukoxepa; snkonep 414b; u
MEpBYI0 Tpynny (YpaBHOBEIIMBAIOMINX MM BHEIIHWX) MAcCOBBIX AJIeMEeHTOB 415b. Y3em BTOpOro mBUTaTems
MOJKET TaKXKe BKIIOYATh B ce0sl MEPBHI MOAMIUITHUKOBBIN y3€Jl, IMEIONTHHA Kopiryc 416b yrmoTHeHHs, yIIOTHE-
Hue 418b Bana, yroTHuTEIbHOE KOJBI0 420b Bana, mepBbli (BHEMIHWH) oqmumHuK 422b u y3en 424b xopiy-
ca MepBOTO (BHEUIHETO) MOIIIUITHIKA. Y3€Jl BTOPOTO IBHTATEISI MOXKET AOTIOJIHHUTEIHFHO BKIIOUATh B ce0s1 KOp-
myc 426b yrioTHEHUS; JOMOJIHUTENbHOE yimoTHeHHe 428b Bana; y3en ctatopa 430b; u y3en 432b potopa. Y3en
BTOPOTO JBHUTATENS MOXKET JOMOTHUTEIBHO BKIIIOYATH B ¢€0sI BTOPOH MMOMIIUITHUKOBEIN y3€J, UMEIOIINi KOPIYC
434b ymnoTHeHHMs, JONOJIHUTENIbHOE YIUIoTHeHHE 436b Bana, y3zen 438b koprmyca BTOporo (BHYTPEHHETO) IO
IIMITHAKA, BTOPO# (BHyTpeHHHMH) nmoqmumHuk 440b, kopmyc 442b yruloTHeHHUs, YIDIOTHUTEIbHOE KOJb1o 444b
BaJia M yIUIOTHeHUE 446b Bama. Y3en BTOPOTO JBHTATEIs MOXKET TAKKE BKIIOYATH B CeOS BTOPO MacCOBBIU
9JIEMEHT, BKIIIOYArONMi B ceds MaccoBbli deMeHT 448b u maccoBblid a1neMenT 450b. XoTs1 BTOpolf MaccoOBBIiH
9JIEMEHT NMPOMJUTIOCTPUPOBAH KaK MMEIOLINH JIBa MacCOBBIX JJIEMEHTA, M300pETCHNUE STHM HE OrpaHHMYMBACTCA.
B nomomHNTENBHBIX BapHaHTaX OCYIIECTBICHUS MOXET OBITh YCTAHOBJICHO Ooyiee ABYX MACCOBBIX SJIEMEHTOB
WIIM MEHEE JIByX MAacCOBBIX 3JIEMECHTOB. ¥Y3€J BTOPOTO JABHTATENSI MOXKET JOMOJHHUTENBHO BKIIOYATh B Ce0s BTO-
poit Bant 460b, OprEeHTUPOBAHHBINA BIIOJIb MPOJOILHON ocH 302 3KCIICHTPUKOBOTO BHOPAITMOHHOTO yCTPOWCTBA
300.

Ha ¢wur. 5 mpencrasieH BUA B pa3pese dKCIEHTPUKOBOTO BHOparnmonHoro ycrpoiictsa 300 mo ¢wur. 3A, 3B
1 4, B COOTBETCTBUHU C OJHMM WM Ooliee BapHaHTaMH OCYIIeCTBICHHA m3o00pereHnsa. Kak mokasaHo, mepBas
rpymmna (ypaBHOBEIIMBAIONINX MM BHEIIHUX) MAaCCOBBIX JIEMEHTOB 415a ycTaHOBIICHA TaK, YTOOBI HMETh CMe-
IICHUC BHIPABHUBAHUS MPHUOIM3UTEIBHO HA J1 OTHOCUTEIBHO MacCOBBIX 1eMeHTOB 448a u 450a. IlepBas rpymma
(YpaBHOBEIIIMBAIOIINX) MAacCOBBIX 2JIeMEHTOB 415b ycTraHOBIIEHA Tak, YTOOBI MMETh CMelleHHe O' BhIpaBHUBA-
HUSI, COCTABIISIONIeE MPUOIIM3UTEIHLHO -T OTHOCUTENBHO 448b 11 450b. Kpome Toro, cmetenue 0' BeIpaBHUBAHUS
MeXy (i) BTOPHIM MacCOBBIM 3JIEMEHTOM, KOTOPBI BKITIOYaeT B ceOs MaccoBble meMeHTH 448a u 450a, u (ii)
BTOPBIM MaCCOBBIM 3JIEMEHTOM, KOTOPBII BKJIIOYaeT B ce0st MaccoBble 31eMeHThl 448b n 450b, moxer perynu-
poBaTbcsl. TakuM 00pa3oM, cMmeleHne 0' BEIpaBHUBaHUS, COCTABIISIONIEe TPUOIM3UTEIHHO T, KOTOPOE TIOKa3aHO
Ha ur. 5, ABISIETCSA WLTFOCTPATUBHBIM, H MOTYT OBITH BBIIIOJIHEHBI IPYTHE CMCIICHHUS.

Ha ¢wur. 6A npencrasnen Bux cOoky BHOparroHHoi cucteMsl 600, B KOTOPOH HCIIONIB3yeTCs SKCLUEHTPHU-
KOBO€ BHOpanmoHHoe ycTpoiicTBo 300 B COOTBETCTBHM C OJHUM WM OOJiee BapHaHTaMH OCYLIECTBIICHHS H30-
Operenusi. Bubpanmonnas cucrema 600 BrimrodaeT B cedst y3en 610 mexu, KOTOPBI MEXaHUYECKH CBS3aH C DKC-
IIEHTPUKOBEIM BUOPAITMOHHBIM ycTpoicTBoM 300, Hampumep, OCPEACTBOM COTIACOBAHHBIX (MIAHIIEBBIX dJIe-
MEHTOB W KPETICKHBIX dJIEMEHTOB (Hampumep, (hIaHmeBbx daeMeHToB 355 u 385 mo ¢wur. 3A u 3B). Bo Bpems
paboThI DKCIIEHTPUKOBOE BHOPAITMOHHOE YCTPOHCTBO 300 MOXKET co3/aBaTh 3aBUCSIIYIO OT BpeMeHHU cuy f(t).
TakuM 006pa3oM, BO BpeMs paObOThI IKCIICHTPUKOBOE BUOpAIMOHHOE YCTPOHCTBO 300 MOXKET mpuiiarath 3aBUCS-
IIyI0 OT BpeMeHH KosiebatenbHyto cuiny f(t) k y3my 610 mexu, BBI3bIBasi 3aBHCSIIEE OT BpeMEHHU KojebaTeapbHOoe
MEXaHHYecKoe ABIKeHHE y3i1a 610 nekn. IHTeHCMBHOCTD M ITEpUOJ KOIeOaHUH MEXaHHYECKOTO JIBIKEHUS MO-
JKET ONPENETATHCS YTIOBOK YacTOTON () BPAIIEHHUs BaJOB B OKCIIEHTPUKOBOM BHOpannoHHOM ycTpoiictBe 300 u
JPYTAMHU MEXaHUYECKUMHU ITapaMeTPaMH, BKITFOYasi MOMCHTBI HHEPIIHH.

AMIUTATYIa 3aBUCSIIECH OT BpeMeHH CHBI f(t) MOXKET YaCTUYHO OTPENeNATHCS YIIIOBOW CKOPOCTHIO (O Ba-
JIOB B OKCIIEHTPHKOBOM BHOpannoHHOM yctpoiictBe 300, COOTBETCTBYIOIIMMH PE3YJIBTHPYIOIUMHA MOMEHTAMHU
MHEPLUUH MEPBOIO MACCOBOTO 3JEMEHTa M BTOPOTO MacCOBOTO 3JIEMEHTa B OKCIEHTPUKOBOM BHOPALMOHHOM
ycrpoiictBe 300 ¥ COOTBETCTBYIONIMMH MOMEHTaM{ MHEPIMH IEPBOTO YPaBHOBEIIMBAIONIETO MacCOBOTO Je-
MEHTa ¥ BTOPOTO yPaBHOBEIIMBAIOIIETO MAaCCOBOT'O 3JIEMEHTA B AKCIIEHTPHKOBOM BHOPALMIOHHOM YCTpOICTBE
300. 3aBucsmas ot BpemeHu cuia f(t) MoxeT ObITh OPUCHTUPOBAHA B HAMPABIICHWH, 110 CYIIECTBY, ITCPIICHIH-
KYJSIPHOM K TIPOJOJIBHON OCH DKCIIEHTPUKOBOTO BUOpannoHHoro ycrpoiictBa 300 (Hanmpumep, k ocu 102 Ha ¢wur.
1). Takum oOpa3om, 3aBHUCsIIAs OT BpeMeHH cria f(t) MokeT OBITh TIpeICTaBIeHa KaK TpeXMepHBIH BeKTop (fi(t),
fy(t), £(t)), rae BeKTOpHBIH KOMIIOHEHT f,(t) MOXKET OBITh, 110 CYIIECTBY, HYJIEBBIM, IPH 3TOM 3aBHCALIAs OT Bpe-
MeHH cuna f(t) Moxer ObITh, 1O cymecTBy, paBHa (fi(t), fy(t), 0). B npuOnusuTensHOM CLEHAPHUH, B KOTOPOM
y3en 610 meku 3amyckaeTcs U3 COCTOSHUSI TIOKOsI, & SKCIIEHTPUKOBOE BUOpannoHHoe yeTpoiicTBo 300 3amuThiBa-
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eTcsl M3 BHIKJIIOUEHHOT'O COCTOSIHHUS, f(t) MOXKET caMOBBIPaBHHBATHCS IIOCIIE MEPEXOJHOTO Meproja (Harpumep,
npubnnTensHo 500 Mc) B HanpaBlIeHUH, IPOXOSIIEM depe3 nonokenne neHrpa Tspkectd (LT) 620 y3na nexu
B IUTOCKOCTH X-Y.

Takoe caMOBBIpaBHUBaHHUE MOJKET IPONCXOANUTH HA OCHOBE COXPAaHEHHS YTIOBOTO MOMEHTA B BUOPAIHOH-
HOM cructeMe 600 mocie 3amuThIBaHMs SKCIICHTPUKOBOTO BHOpaimonHoro ycrpoiictsa 300. Takoe BbIpaBHUBA-
HHE MOKET OBITh BBIIOJHEHO ITyTeM BbIOOpa y37a JBUTATENs, TAKOTO KakK y3eJd, KOTOPHIH BKIIIOYaeT B cels
ACHHXPOHHBIM BUTATENb (HAIpUMeEp, MHAYKIMOHHBIA IBUTATENb), KOTOPHIA JOMYCKAaeT CKOJIBXKECHUE MEXKIY
BXOJTHOW YaCTOTOH M CKOPOCTHIO Bajia. Takum oOpa3om, TaKOW JBUTATEIh MOXKET CO37aBaTh KPYTAIIUH MOMEHT,
HE ToIarasch Ha (U3NYECKHE AIEKTPUUIECKIE COCTUHEHUS ¢ POTOPOM. COOTBETCTBEHHO, YO ¢, YKa3BIBAIOIIHN
OPHEHTAITNIO 3aBUCSIICH OT BpeMeHHU cHiibl f(t) OTHOCUTENHLHO CTOPOHBI OCHOBaHUS y37a 610 AeKu, MOXKET OII-
penensThCs MOJI0KEHNEM HKCIIEHTPHKOBOTO BuOpannoHHoro ycrpoiicrsa 300 Ha y3me 610 nexu Bmosb Hampas-
JICHUS X B CHCTEME KOOPJHMHAT, TOKa3aHHOM Ha ¢ur. 6A.

Xorts f(t) moka3aHa Kak CTPOro KOJUIMHEApHas JTMHUH, UMEIoIIel opueHTanuio ¢, paxrnyeckas f(t), co3ma-
BaeMasi SKCLEHTPUKOBBIM BHOpanMoHHBIM ycTpoiicTBoM 300, cO BpeMEHEM NMPOXOAUT IO IUIUICY C OONBIION
MOJTYOChI0, TMapaJuIebHOM JINHUH, UMEIOIMIeH OpHEHTAHI0O ¢, M MaJlOH MOIYyOChI0, KOTOpas HAMHOTO MEHBIIE
(HanpuMep, Ha OJIWH, JIBa WJIN TP HOPSIKA BEIMYMHBI), 4eM OO0JbIIast MoJyock. Takoi 2JIiIc MOXXKHO Ha3BaTh
"y3kuM armmncoM”. B gacTHOCTH, yroil ¢ yMEHbIIASTCA 10 Mepe yBEIHMYCHHUS KOOPIAMHATHI SKCIEHTPUKOBOTO
BUOparoHHoro ycrpoiicrsa 300 1mo ocu X (Wim, IpoIIe roBopsi, KOr/ia SKCIIEHTPUKOBBIN BUOpaTop nepeMera-
eTcsl BIIEpEA 110 Y3IIy JIEKH), M YBEIMUUBAETCS 10 MEpEe YMEHBIIEHUS! KOOPIMHATHI SKCIIEHTPUKOBOTO BHOpanu-
oHHOTO ycTpoiictBa 300 mo ocu X (WM KOTJa AKCIICHTPHUKOBBIM BHOpaTOp IepeMeriaeTcs Ha3am). YTol ¢ U Be-
mnunHa |f(t)] MojkeT ompesenaTh COOTBETCTBYIOIIME BENMYMHBI BEKTOPHBIX KOMIOHEHTOB fi(t) u fi(t). Hampu-
Mep, Manblil ¢ (TO €CTh HECKONBKO IPajycoB) MOXKET JaTh Gombmioi fi(t) m mansril fi(t), Torna xak Gombmoi ¢
(HanmpyuMep, HECKOJILKO JECATKOB IPajycOB) MOXKET JaTh Manbli fi(t) u Gombmoii fi(t). Takum obpasom, yromn ¢
MOXHO PETYJIHpOBaTh IJIsl YHPaBICHUS CKOPOCTHIO TPAHCHOPTUPOBKH WIIM BPEMEHEM INPEOBIBAHUS TBEPIBIX
YaCTHII WK APYTHX THIIOB TBEPABIX YaCTHII B INIOCKOCTH X-Z y31a 610 neku.

JIost 3aKkperieHus SKCIEHTPUKOBOTO BHOparonHoro ycrpoictea 300 Ha y3ime 610 gexu MOTYT HCTIONB30-
BaThCs pa3lMUHbIE MeXaHW3Mbl. HampuMep, kak mokazaHo Ha ¢ur. 6B, kpemexHblii MexaHusMm 650 Moxker
BKITIOYATH B Cc€0s PeNbC WK APYTOW THUI HAIIPABISIOMIET0 MEXaHMU3Ma, KOTOPBIH MOXET 00eCIeunTh IepeMernie-
HHE SKCIIEHTPUKOBOTO BUOPAIIMOHHOTO yCTPOICTBA BIOIH OCH X. KpemnexHsle neTain, Takue Kak 3aKUMBI, 00II-
THI U T.JI., MOTYT HCTIOJB30BATHCS IS 3aKPETUICHHUS KCIEHTPUKOBOTO BHOpaInmoHHoro ycrpoictsa 300 B Haj-
JIeXkKaIIeM TI0JIOKEHUH 110 ocu X. Kpenexnbiii Mmexanusm 650 MoxeT 00ecednTh pa3MenieHie IKCIIEHTPHUKOBOTO
BUOpaoHHoro ycrpoiicta 300 B pa3InyHBIX ITOJIOXKEHUSIX BAONIb y3ma 610 nexu. Kpenexusiii mexanusm 650
MOXET BKJIIOYaTh B ce0s Ipyrod THI PeIbCOBOTO MIIM HAIIPABIISIONIEr0 MEXaHN3Ma, KOTOPbIH BKIIIOUAeT B ce0s
HECKOJILKO CTOIIOPHBIX MEXaHW3MOB JUIsl (pUKCAlMM HKCIEHTPHKOBOTO BHOpanmoHHOro yctpoiicta 300 B 3a-
JAHHBIX TTOJIOKEHUSIX BJIOJb OCH X. Hampumep, kak nmokaszaHo Ha ¢ur. 6B, 3aaHHbIE MTOOXKEHUSI MOTYT BKIIIO-
4aTh B ce0s MOJIOXKEHHUS X|, X3, X3, X4, X5, X6, X7, Xg ¥ Xg, [JI€ BBIIOIHEHBI COOTBETCTBYIONIHE OJOKUPOBOUYHBIE
MeXaHU3MBL. M300peTeHne, KOHEYHO, HE OTPAaHUYCHO JEBATHIO 3aJaHHBIMH TOJO0KEHUSIMH, M MOXET OBITh pea-
JM30BaHO OoJiee AEBATH TOJOKEHUH WM MEHee NEBITH 3aJaHHBIX ITOJIOKEHUH. B HEKOTOpBIX BapHaHTaxX OCy-
IIECTBJICHUSI MHOXKECTBO OJIOKMPOBOYHBIX MEXaHH3MOB MOTYT BKIIIOYAaTh B ceOs oaumH win Ooiee 3y09aThIx
3JIEMEHTOB, NIPEIHA3HAYCHHBIX U BXOXKACHUS B 3aIlCIUICHHE C IPYTUMH OJIOKMPOBOYHBIMH MEXaHU3MaMH, KO-
TOpBIE COACPKATCS B HIDKHEH MOBEPXHOCTH SKCIICHTPUKOBOTO BHOpamuoHHOTO ycTpoiictBa 300. B npyrux Ba-
pHaHTaX OCYIIECTBICHUS MHOXECTBO OJOKHPOBOYHBIX MEXaHH3MOB MOTYT BKIIIOYATh B c€0s1 COOTBETCTBYIOIIHE
oTBepcTHs (C pe3b00il MM MHBIE), KOTOPBIE MOTYT IPHHUMATh COOTBETCTBYIOILIME OOJITHI, KOTOPHIE MOTYT CO-
IpATaThCsl C COOTBETCTBYIOIMMHM TraiikaMu ISl (PUKCAaluy SKCLEHTPUKOBOTO BUOPALlMOHHOTO yCTPOWCTBA B 3a-
JTAHHBIX TIOJIOKEHUSIX.

Ha ¢ur. 7A u 7B npencraBiensl BUibl B aKCOHOMETPUH NPHOJIM3UTEIFHON BHOPAIIMOHHOW CHUCTEMBI, B
KOTOPOH HMCHOJIB3YETCS SKCLEHTPUKOBOE BUOPALMOHHOE yCTPOoHCTBO 710 B COOTBETCTBUH C OJHUM WM Ooiee
BapHaHTaMH OCYIIECTBICHUS M300peTeHrs. Kak mokazaHo, SKCICHTPUKOBOE BHOpAIMOHHOE YCTpoicTBO 710
YCTaHOBIIEHO B y3i1e 720 AeKH cemapairioHHOr0 000pyI0BaHUS.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS OPUEHTAILMS KOJICOAHWI M BENWYMHA PE3yIbTHPYIOMIEH CHIIEI,
MpUIaraeMoil SKCIEHTPUKOBBIM BHOPAIMOHHBIM yCTPOHCTBOM, MOTYT OBITH HAaCTPOCHBI 0€3 3aBHCHMOCTH OT
W3MEHEHNH MOJO0XKEHUS, B KOTOPOM YCTaHOBJIEHO SKCIEHTPHUKOBOE BHOPAIMOHHOE YCTPOUCTBO. B 3TOM OTHO-
MICHAHW CHCTEMa YIPaBIEHUS MOKET OBITh (DYHKIIMOHAIBHO CBsI3aHa C YCTPOUCTBOM 710 SKCIEHTPUKOBOTO BHO-
palMOHHOTO YCTPOWCTBA ISl YIIPABJICHUS IBM)KEHHEM MacCOBBIX 3JIEMEHTOB M BaJIOB, BXOJSIIUX B COCTaB dKC-
IIEHTPUKOBOTO BUOpAIOHHOTO ycTpolicTea 710.

Ha ¢uwr. 8 npencrasnena cxema BuOparronHoi cucremsl 800, KoTopast BKIIIOYAeT B ce0sl CHCTEMY YIpaB-
JeHust, QyHKINOHAIBHO CBSI3aHHYIO C SKCIIEHTPUKOBBIM BHOpanMOHHBIM ycTpoiicTBoM 300 B COOTBETCTBHHU C
OJTHUM WJIH OoJiee BappaHTaMH OCyIIeCcTBICHUS n300peTeHus. CrcrteMa ynpaBiieHHs BKIIOYAeT B ceOst OJTHO HIIH
Oonee omeparopckux MHTEpPecHBIX yeTporicTB 830 1 oxHO wim Oonee ycTpoitctB 810 ¢ KOHTpOIIEpOM JBH-
skeHus. BubpammonHnas cuctema 800 Taxke BKIIOYaeT B ceOst OuH Wit 00jiee HICTOYHUKOB 820 muTaHus, KOTO-
pBIE MOTYT 3alUTHIBATH y3IIBI JBUTATENCH, BXOISIINE B COCTAaB AKCIICHTPUKOBOTO BHOPAIMOHHOTO yCTPOMCTBa

-8 -



043305

300, w/nnm 1O MEHBIIEH Mepe OJHO YCTPOMCTBO cHCTeMBI ynpasieHus. Vicrounuk (ucrounnkn) 820 muraHus
MOJKET (MOTYT) BKIIFOYATh B ceOsl OJMH WK OoJiee OJIOKOB MHUTAHUS W/MIIU CETEBON MCTOYHMK muTaHus. Omnepa-
Topckoe nHTepdeiicHoe ycTporcTBO (ycTpoiicTBa) 830 MokeT (MOTYT) BKIItOUaTh B ce0sl MHTEpdElicHOE YCTPOi-
ctBO (yctpoticTBa) BBoAa/BeiBoga (I/0O), Takoe kak denoBeko-mamuHHbI uHTEpheric (HMI), koTopbiii Moxer
obecreunTh BBIOOp Tpebyemoro pexxuma BuOpanuu (konebaHus) (Hampumep, 1Mo CYMECTBY, JTUHEHHOE BO3MY-
MIEHUE WIIH, TI0 CYIIECTBY, IUIMIITHYECKOE WIA KPYTOBOE BO3MYIIICHHUE).

Orneparopckoe uHTEpdEiicHoe ycTpoitcTBO (ycTpoiicTBa) 830 MokeT (MOTYT) JOMOJHUTEIEHO 00eCTIeun-
BaTh OTCJICKUBAHNUE B PEAJHHOM BPEMEHH WM IEPUOIMYECKOE OTCIC)KUBAaHUE B 3alaHHBIC MOMEHTHI BPEMCHH.
PexumM BUOpamu MOKET BKIIIOYATh B ce0s 3aJaHHYIO OPUCHTALIUIO M 33JJaHHYIO BEJIMYMHY 3aBHCSIICH OT Bpe-
MeHn cwisl f(t), mpriaraeMoil SKCHEHTPHKOBBIM BHOpalMoOHHBIM ycTpoiictBoM 300. 3amaHHas OpHEHTAIMS
npencraBieHa yriioMm o Ha ¢ur. 8. Kak mokazaHo, a=0 OymeT cOOTBETCTBOBATh 3aBUCSINEH OT BPEMEHH CHIIE
fj(t), mo cymecTBy, OpMEHTHPOBAHHO} BJONIb HamNpaBieHus X. MHaue rosops, fi(t), mo cymecTBy, napaniensHa
cTopoHe ocHoBaHMS y3ima 610 meku. Kak Takke mokasano, o=1m/2 OyJIeT COOTBETCTBOBATH 3aBUCSAIICH OT BpeMe-
HEU cwie f)(t), KoTopas, Mo CYIIECTBY, SIBJISETCS BEPTHKAJIBFHON, OPHEHTHPOBAHHOW BIOJb HAIIPABICHUA Y, T
f|(t), mo cymiecTBy, NepIEHINKYJIIpHA CTOPOHE OCHOBaHUS y3a 610 meku.

Hactpotika pexxima pabOThl MOXKET BKJIIOYATh B Ce0sl HACTPOWKY 3aJaHHOW YTIIOBOW YaCTOTHI BPALICHHUS
BaJIa HKCLIEHTPUKOBOTO BUOpaoHHOro ycrpoiicta 300 n/min HacCTpOHKY 3alaHHOTO YIJIOBOTO CMEIIECHHS Me-
JKJIY TEPBBIM SKCIECHTPUKOBBEIM MACCOBBIM DJIEMCHTOM Y3Jia TIEPBOTO JBHIATEIsl U BTOPBIM SKCICHTPHKOBBIM
MacCOBBIM 3JIEMEHTOM y3Jla BToporo nsurarens. OnepaTtopckoe HHTepdelicHoe ycTpoiicTBo 830 MOXeT IpHHHU-
MaTh BBOAMMYIO MH(OPMAITNIO, YKA3bIBAIONIIYIO TPeOyeMbIi yTOJ O, YIIIOBYIO YaCTOTy ® W/HMJIHM YIJIOBOE CMe-
meHue. BBoaumas nH(pOpMaIs MOXKeT UCTIONB30BaThCS U1l HACTPOHKH ycTpoiicTBa 810 ¢ KOHTPOIIIEPOM ABHU-
JKEHUS ISl yIpaBlIeHUs] BUOPAIIMOHHBIM ABMYKCHHEM KCIICHTPUKOBOTO BHOparmoHHoro ycrpoiictea 300. Xots
pesynbrupytomas f(t), cozmaBaemast SKCIEHTPUKOBBIM BHOpaIMOHHBIM ycTporicTBOM 300, moka3zaHa Kak JIMHEH-
Has ¢ opueHTanuen a, pakrudeckas f(t), cozmaBaemas IKCIEHTPHUKOBBIM BHOpAIMOHHBIM ycTpoiictBoM 300 co
BPEMEHEM II€peceKaeT 3JUIUIC, UMEIOIINH OONBIIYIO MOJYOCh, Mapalie]bHy0 JHHUH, UMEIOIICH HAKIOH O, H
MAaIIyio I0JIyOCh, KOTOpasi HAMHOTO MEHBIIe (HalpuMep, Ha OJWH, ABAa WIH TPH MOPSAAKA BEITHYWHBI MEHBIIE),
geM O0JIbIIas MoyoCh.

B 3aBucumoctn ot TpeOyeMoi ITPOU3BOANTEIBHOCTH TPOXOUEHHS, Yrol o (KOTOPBIM TaKkKe MOXKET Ha3bl-
BaThCSI YTJIOM Y3KOTO JIUIMIICA) MOXET OBITh HACTPOSH TaK, YTOOBI BBI3BIBATH MEMJICHHYIO TPAHCIIOPTHPOBKY
MaTepHaja, MoIJIekKamero TPOX0YSHHI0, YTOOB TEM CaMBIM MAaKCHMAJIbHO YBEITMYUTH CYXOCTh Ha BBIXOAE. AJb-
TEPHATHBHO, YTOJI 0L MOKET OBITH HACTPOEH TaK, 9TOOBI BHI3BIBATH OBICTPOE MEpEMEIIeHNEe MaTepraa, Ioaje-
JKaIero TPOXOYCHHIO, YTOOBI TEM CaMbIM YBEIHYUTH HPOIYCKHYIO CIOCOOHOCTh MAIIWHBI, MM MOXET OBITH
HACTPOCH TaK, YTOObI MIHOBEHHO PEBEPCHPOBATH TPAHCIIOPTHPOBKY MaTepHalia, YTOOBI TaKMM 00pa3oM BBI-
TPSIXHYTh 3aCTPSBILIUC YACTHIIBI (TO €CTh, U YCTPAHCHHUSI 3a0MBAHHS).

Kpowme Toro, yroi o MOKHO OTPETYJIMPOBATH BO BpeMs pabOTHI, KaK PacKpPhITO B HACTOSIIEM JOKYMEHTE,
JI0 yTiia o', COCTABJIAIONIETO MpUOIM3nuTeNbHO 90°, B TeUeHHEe 3aJJaHHOTO MEePHoJa BPEMEHH, s 00ecTeUeHUs
TEKYIIEro ycTpaHeHHs 3a0MBaHUs CHTa B POCEMBaroIIeM ycrpoicTBe. [1o ncreyeHnn 3ajaHHOTO NIEpHosia Bpe-
MEHH, YTOJI O, COCTABJISIOMNN MpUOIM3uTEeNsHO 90° MOKHO NMEpeHACTPOHTh Ha o.. B pasmuvHBIX BapHaHTax
OCYILIECTBIICHHSI MOTYT OBITH PEaM30BaHbI APYTHE TCKYIIHEe U3MCHEHUS pekuMma paboTel. B omHOM U3 mpume-
POB MOKET OBITH BBIITOJIHEH IEPEXO0J] OT YTJIa Oy, COCTABIISIONIETO MPUOIU3UTEIHHO 45°, K YIIIy o', COCTABJISIO-
meMy nproIn3uTeNsHO 60°, YTOOB! 3aMEUTUTh TPAHCIIOPTUPOBKY M 00€CTIeUnTh OoJiee CyXOi BBIXOJ U3 CYCIIEH-
3MH, IOAaBaEMOM Ha y3eJI JIEKH C HKCIIEHTPHKOBBIM JHHEHHBIM BHOparopoM 300. 3aTeM MoOXeT OBITH peann3o-
BaH TEPEXO0Jl OT yIiia o', COCTABJISIONMIECTO MPUOIU3NUTENBHO 60°, K YTy 0O, COCTaBIAIONIEMY MPUOIU3UTEIHHO
45°, mst BO30OHOBIIEHUS Ooyiee OBICTPOH TPAaHCIIOPTHUPOBKH. B JIpyrom mpumepe yrour o, COCTABIISIIOIIHMA TIPH-
Omu3UTENHEHO 45°, MOKET OBITh OTPETYIUPOBAH BO BpPEeMs pabOTHI, KK PACKPBITO B HACTOSIIEM HOKYMEHTE, 0
yria o', COCTaBJIIONIEro Mpuom3uTenbHo 30°, B TeUeHHE 3aJaHHOTO MEepPHoJa BPEMEHH, IS YAAJICHUS HAKO-
MIUBILIETOCS Ha cUTe Mateprana. [1o ucTedeHnu 3aJaHHOTO TepHoa BPEMEHH Yo O, COCTABISAIOMINN TPHOIH-
3UTeNbHO 30° MOYKHO MTEPEHACTPOUTH Ha Ol.

Taxkas perynupoBKa MOKET TpeOoBaThCs IpH paboTe rpoxoTa Ul POXOYEHHs cyclieH3nu. Bo Bpems rpo-
XOYCHHsI CYCIICH3US TPEBpaIIaeTCs U3 KHUIKO-TBEPIOW CMECH B 00OE3BOXKECHHOE TBEPIOE BEHIECTBO. YTOI O
MOJKHO PEeryIHpOBaTh U yBEIHMUEHH CyXocTH. Hampumep, eciam yroi o yBeTHMYUBAETCS OT MPHUOTHU3UTEIHHO
45° no mpubmu3uTensHO 60°, KaK PacKpBITO BHIIIE, CKOPOCTh MOTOKA MaTepualia Ha TPOXOUYCHUU YMEHBIIACTCS.
3TO yMEHbIIEHHE CKOPOCTH MOTOKA JIaeT OOJIbIIE BPEMEHH JUISl BBITECHEHHMS )KUAKOCTH M3 CYCIICH3HH, TOCKOJIb-
Ky MaTepuaJl IBIKETCs MEIUICHHEE K Pa3rpy304HOMY KOHILY TPOXOTa.

Ha ¢wur. 9 cxemaTudecku MmokazaHa CHCTEMa, KOTOpasi MOXKET BKJIIOYATh B ce0s1 yCTPOUCTBO (yCTpOWCTBa)
810 ¢ KoHTpOJTIEPOM JABMKECHHMSI, KOHTPOJUIEpHOE ycTpoicTBO 920 m mpuBoaHBIe yeTpoiicTBa 930. KonTposmiep-
HOE yCTpoicTBO 920 MOXKET OBITh pealn30BaHO KaK MM MOXET BKIIOYATh B ce0s MPOrpaMMHUPYEMBbI JTOTHYe-
ckmii kouTposep (IJIK mmm PLC, programmable logic controller), MUKpOKOHTpOJUIEp, U T.XI., & TPUBOIHBIE
ycTpoiictBa 930 MOTryT OBITh peaIn30BaHbl KaK WJIM MOTYT BKIIOYATh B CEOs AJIEKTPONPHUBOBI C IJICKTPOHHBIM
yIpaBlieHuEM, 9acTOTHO-peryimpyemMble puBonsl (VFD, variable frequency drive) u T.1. KonTposepHoe ycT-
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potictBo 920 MOXET NPUHUMATH MH()OPMALIUIO, YKa3bIBAIONIYIO MOJ0KEHHE, CKOPOCTh IKCIIEHTPUKOBBIX Macco-
BBIX JJIEMEHTOB H/WMJIM HallpaBJieHHE BpaIleHHs KCIEHTPUKOBOrO BHOparmonHoro ycrpoicrsa 300. Konrpon-
JIEpHOE YCTPOHCTBO 920 MOXKET yIpaBisITh MPUBOIHBIME ycTporicTBaMu 930 I co3aaHmsl 3aIaHHOTO PEKUMa
paboTel. B 3T0# CBSI3M ¢ COOTBETCTBYIOIIMMHY BaJIaMU SKCIIEHTPUKOBOTO BHOpaoHHOTO ycTporicTBa 300 MoryT
OBITH CBsI3aHBI ycTpoiicTBa 910 ¢ 00paTHOH CBA3bI0, KOTOPHIE MOTYT BBIIABaTh MEPBYIO HH(DOPMAIIHMIO, YKa3bI-
BAIONIYIO0 COOTBETCTBYIOIIHE MOJ0KESHNS MACCOBBIX DJIIEMCHTOB.

VYerpotictBa 910 ¢ 0OpaTHO# CBA3BIO TaKKE MOTYT BBIIaBaTh BTOPYIO HH()OPMAIIHIO, YKA3bIBAIOIIYIO COOT-
BETCTBYIOIIHE YTIIOBBIE CKOPOCTH BaJIOB. Y cTpoiicTBa 910 ¢ 0oOpaTHO CBSA3bI0 MOTYT BBIIaBaTh TPEThIO HH(MOP-
Maluio, yKa3bIBaIOUIYIO HalpaBieHHE BpAIlCHHs Bajla SKCLEHTPUKOBOTO BHOparMoHHOTo ycTtpoictsa 300. B
OJTHOM M3 BapHaHTOB OCYLIECTBICHMS NepBasi HHPOpMAaIHs, BTopast nHpopManust ¥ TpeThsi HHYOpMAaLUs MOTYT
OBITH BBIZAHBI HETIOCPECTBEHHO HA KOHTPOJUIEPHOE ycTpoiicTBO 920. B npyroM BapuaHTe OCyIIECTBICHHS HEp-
Bas MH(pOPMAIWs, BTOpasi HHGpOpMaus ¥ TPeThs HHYOPMALUS MOTYT ONTOCPEIOBAaHHO BBIIABATHCS HA KOHTPOJI-
JepHoe ycTpoicTBo 920, pu 3TOM Takas MH(GOPMaIHs BbIIaeTCS Ha COOTBETCTBYIOLINE IIPHUBOIHBIE YCTPOIiCTBa
930 u nepenaercs NpUBOIHBIMU ycTpoiicTBamu 930 mpuBoAa Ha KOHTpoiepHoe ycrpoiictBo 920. Kontpomnep-
HOE YCTPOHCTBO 920 MOXKET yNpaBisITh MPUBOAHBIMHU ycTpoiicTBamu 930 1iist co3aanus BpamaTeIbHOTO ABMKE-
HUS TI0 MEHBITIEH Mepe OJJHOTO U3 KOJUTMHEAPHBIX BAJIOB SKCIICHTPUKOBOTO BUOPAITMOHHOTO ycTporicTra 300.

VYerpotictBa 910 ¢ 0OpaTHO# CBA3BIO MOTYT BKJIIOYATH B CeOs MMEpBOE YCTPOHCTBO C 0OPATHOM CBA3BIO (Ta-
Koe KaK IepBO€ HKOAEPHOE YCTPOHCTBO), IPUKPEIJICHHOE K TIEPBOMY Baly SKCHEHTPHUKOBOTO BHOPAIIOHHOTO
yctpoiictBa 300. IlepBoe ycTpoiicTBO ¢ 00OpaTHOH CBS3BIO MOXKET OTHPABIATH OJHY WM Ooyiee U3 (a) mepBoi
MHPOPMALINH, YKa3bIBAIONIEH COOTBETCTBYIOIIEE MOJIOXKECHHE TI0 MEHBIICH Mepe OTHOTO W3 IEPBBIX MACCOBBIX
9JIEMEHTOB SKCIIEHTPUKOBOTO BHOpanmoHnHoro ycrpoiictsa 300, (b) Bropoit nHdopManuy, yKa3slBarome yrio-
BYIO CKOPOCTH MEPBOTO Bajla, Wi (C) TpeThbed MH(OPMALNY, YKa3bIBaIOIIEH HANpaBlICHHE BpAILCHUS IEPBOTO
Basia. YcrporictBa 910 ¢ oOpaTHOH CBSI3bIO MOTYT TaK)Ke BKJIIOYATh B ce0s1 BTOPOE YCTPOICTBO ¢ 0OpaTHOMH CBS-
3b10 (TaKOE KaKk BTOPOE SHKOJIEPHOE YCTPOMCTBO), MPUKPEIUICHHOE KO BTOPOMY BaJly BUOPAIlMOHHOTO YCTPOMCT-
Ba 300. Bropoe ycTpoicTBO C 00paTHOH CBSA3BI0 MOXKET OTIIPABIATH OJHY WM Oosiee U3 (a) yeTBepTOi MHDOP-
MaIiH, yKa3bIBAIOMIeH COOTBETCTRYIOIIEE ITOJI0KEHUE TT0 MEHBIIIEH MEpe OJHOTO U3 BTOPHIX MAaCCOBBIX 3JIEMEH-
TOB JKCIICHTPUKOBOTO BHOpamuoHHoro ycrpoiictea 300, (b) maroit naGopmanmu, yka3sIBaroled YriIoBYIO CKO-
POCTB BTOPOTO Bajia, WM (C) MECTOH nH(pOpMAaNNH, YKa3bIBAIONIEH HaNpaBICHNE BPAIICHUS BTOPOTO Baja.

KonTpomiepHoe ycTpoicTBO 920 MOXET AOMOJHUTENBHO MPUHUMATH TIEPBYIO WH(OPMAIINIO, BTOPYIO HH-
dhopmanmio, TpeThio HHPOPMAITHIO, YETBEPTYIO HHPOPMAIIHIO, MATYI0 WH(GOPMAIIHIO, MECTYI0 HHPOPMAIHIO U
nHPOPMAIIHIO OTlepaTopckoro uHTepdericHoro ycrpoiictea 830 1 MOXKET JaBaTh yKa3aHWE MPUBOIHBIM yCTPOH-
ctBaM 930, 4TOOBI HACTPOUTH BpAIATEILHOE JBIKEHHUS IIEPBOTO Bajla M BTOPOTO Bajla HA OCHOBE, 110 MEHBILEH
Mepe, NpuHATOH MH(pOpMaIK. B 0HOM U3 BapHaHTOB OCYIIECTBIICHHUSI KOHTPOJIEPHOE yCTPOHCTBO 920 MOXKeT
NPUHAMATH TaKylo HH(OPMAIMIO HETIOCPEICTBEHHO OT MEPBOTO YCTPOWCTBA ¢ OOpaTHOM CBSI3bIO M BTOPOTO YCT-
policTBa ¢ 0OpaTHOI cBs3bI0. B 1pyroM BapmaHTe OCYIIECTBIEHHS KOHTPOJUIEPHOE YCTpOHCTBO 920 MoKeT
NpUHAMATH TEpBYI0 MH(OpPMaNMIo, BTOPYIO WHPOPMAIHIO, TPEThI0 MH(OpMALNIO, YETBEPTYI0 HHPOPMAIHIO,
IATYI0 MHPOPMALHIO W/WIIH IIECTYI0 MH(OPMALIUIO OTIOCPEI0OBAHHO, ITPH ATOM Takas HH(pOpMAaIMs BbAACTCS Ha
MPUBOJHBIC ycTpoicTBa 930 M mepemaeTcs MPUBOJHBIMU ycTpoiicTBamu 930 Ha KOHTPOJUIEPHOE YCTPOMCTBO
920.

[TpuBomHbie yeTporicTBa 930 MOTYT BKJIIOYATH B ce0s MEPBOE MPUBOJAHOE YCTPOHCTBO, COEAMHEHHOE C y3-
JIOM TIEPBOTO JBHUTATEISI, BKIIOYAIOIINM B ce0s MEPBBINA Ball SKCIEHTPUKOBOTO BHOpamoHHOTO ycTpoiicTBa 300.
KonTtpomneprnoe yctpoiicTBo 920 MOXeT IaBaTh yKa3aHHE NIEPBOMY IPHUBOTHOMY YCTPOWCTBY IUISL CO3JIAHHS
BpaIlaTeJIbHOTO JBMKEHHS IIEPBOTO Bajla Ha OCHOBE OJHOTO WM 0Oojiee M3 4acTH MepBoil nHdopMauny; 4acTu
BTOPO# nH(pOpManny; YacTH TpeTbel HHPOPMAIMK U HHPOPMAIMN ONEPaTOpCKOro HHTEPPEHCHOTo yCTPOHCTBa
830. IIpuBoaHble ycTpoiicTBa 930 MOTyT Takke BKIIIOYATh B ceOsl BTOPOE MPUBOJHOE YCTPOICTBO, CBSI3aHHOE C
Y3JIOM BTOPOTO JIBUTATENs, BKIIOYAIOIIETO B Ce0sl BTOPOW BaJl HKCIIEHTPHUKOBOIO BHOPAIMOHHOTO YCTpOMCTBa
300. KontpomnepHoe ycrpoiicTBo 920 MOXET HallpaBJIsITh BTOPOE IPHBOIHOE YCTPOHCTBO JUIsl KOH(DUTYpHPOBa-
HUS BpaIlaTeILHOTO JABMXXEHUSI BTOPOTO Baja HA OCHOBE OJIHOTO WJIHM 0oJiee M3 4acTH 4eTBepTOH MHpopManum;
YacTH TSITOW WHGOPMAIUW; YacTH MecTOd WHGQOpMAaud U WHGOPMAIMK OTIEPaTOPCKOTO MHTEP(PEHCHOTO yCT-
poiictea §30.

Ha ¢ur. 10A cxemaTudecku 1Moka3aHo YKCIEHTPUKOBOE BUOpaImonHoe ycrporictBo 1000, cBsi3aHHOE ¢ CH-
CTEMOI1 ympaBiieHUs, B COOTBETCTBHH C OJHUM WIH OoJiee BapHaHTAaMH OCYIIECTBICHHU n3oopereHus. Kak mo-
kazaHo Ha ¢ur. 10A, cucrema 1000 MoxkeT BKITIOYATh B ce0sl KOHTpoJuiepHOoe ycTpoicTBo 1010, KOTOpOe MOXKET
OBITH pea30BaHO KakK, WM MOXET BKIIOYaTh B cels, MPOrpaMMHUpPyEMBIH JIOTHIeCKHi KoHTpoiuiep. Kpome
TOT0, MOTYT OBITh IIPElyCMOTpPEHBI PUBOHEIE ycTpoiicTBa 930 (Hampumep, cM. ¢ur. 9), KoTopsle MOTYT OBITh
peanu30BaHbl Kak, WM MOTYT BKIIIOUaTh B ceOsl, mepBbli anekrponpuBox 1020A ¢ 3JeKTpOHHBIM yIIpaBiIeHUEM
1 BTOpOH anekTporpuBog 1020B ¢ anekTpoHHBIM ynpaBieHueM. M3o0peTeHre He OrpaHUYEHO 3JIEKTPOIPHBO-
JIaMU C DJICKTPOHHBIM YIPaBICHUEM, IMEIOIUMH 0011yI0 apXuTekTypy. [lepBrii anekrponpusoxa 1020A ¢ snek-
TPOHHBIM YIIpaBJIEHHEM W BTOPOH siekTponpuBox 1020B ¢ 2yeKTpOHHBIM YHpaBICHHEM MOTYT IPHBOAUTH B
JIEWCTBHE COOTBETCTBYIOIIME Y3JIbl JBHTATeNed B SKCLEHTPUKOBOM BuOpanmoHHOM ycrpoiictBe 300. B atoit
CBsI3M, TEepBbIi AnmekTponpuBo 1020A ¢ 37MEKTPOHHBIM YIPaBICHHEM MOXKET BKJIIOYATH B CEOS DJICKTPOHHBIN
npeoOpa3oBaTeNb WM JPYTOW TUII NCTOYHHWKA THTAHU, CBA3aHHBIN (HAIpUMEp, SIEKTPOMEXaHHIECKU CBSI3aH-
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HBII) C y3JI0M NIEPBOTO ABHUTaTENs, HAIpUMeEp, nocpeAcTBoM y3na 1060A nuruu snexTponuranus. Bropoii anek-
tponpuBox 1020B ¢ 371eKTpOHHBIM yIIpaBIEHHEM MOXET BKIIOYATh B ce0s SIICKTPOHHBIH MpeoOpazoBaTelb WU
WCTOYHUK MHUTAHUS IPYroTO TUIA, CBA3AHHBIN C Y3JIOM BTOPOTO IBUTATENS MOCPEICTBOM BTOpOro y3ma 1060B
JIMHUAU 3JICKTPOTTUTAHHUS.

ITepreiit u BTOpoi y3mel 1060A n 1060B nuHMIA 35IeKTpONUTAHUS MOTYT BKIIOYaTh B ceOs, HAIpUMep,
SJIEKTPUYECKUI MTPOBOIHUK, CHIOBBIE COSIMHUTEIH, N30JIAIUOHHBIC TOKPBITHS U T.1. [IepBBIil 31eKTPOIIPUBOA
1020A ¢ 3JIEKTPOHHBIM YIpPaBIEHHEM U BTOpoOM 3nekTpornpuBoa 1020B ¢ 31eKTpOHHBIM YIIPABICHHEM MOTYT
OBITH TTOAKITIOUEHBI K COOTBeTCTBYIOMMM JUHUSAM 1030A n 1030B snekrponuTaHus, KOTOPHIE MOAKITIOYCHBI K
CETEBOMY MCTOYHHKY IHUTaHUs (HapUMep, K ICTOUYHHUKY NepeMeHHOro Toka 50 'l Wil HCTOYHUKY NepeMEeHHO-
ro Toka 60 I'r). Kpome Toro, nepseiii anexrponpusox 1020A ¢ 3J1eKTPOHHBIM YIPaBICHUEM MOXKET OBITh CBS3aH
(37EKTPUYECKH MITH 3JIEKTPOMEXaHUUECKH) C TIEPBBIM YCTPOHCTBOM € 0OpaTHOM CBSI3bI0 3KCLEHTPUKOBOTO BHO-
pauuonHoro ycrpoiictBa 300 nocpeactsom nepsoit muHel 1070A. Bropoit anexrponpusoxn 1020B ¢ sanekrpon-
HBIM YIPABJICHHEM TaKKe MOXKET OBITh CBSI3aH (DJICKTPUUECKH MJIM DJIEKTPOMEXaHMUYECKH) CO BTOPOM IIMHOM
1070B. IlepBas u Bropas mmuHble KoHCTpYKIHH 1070A 1 1070B obecneunBaroT nepenady nHpopmaruu (aHa-
JIOTOBOW W/WiH NU(POBOI), KOTOPAst MOXKET MPENCTABIATh YIJIOBOE IOJIOKEHHE, YTIIOBYIO CKOPOCTh /WK Ha-
TIpaBJICHUE BpAIlEHUs Baja dKCICHTPUKOBOTO BHOpammoHHOTO ycTpoiicTBa 300. M300peTeHne He orpaHNYMBa-
eTCsI IIMHAMH KOTOPBIE HMEIOT OOIIYI0 apXUTEKTYPY.

Kak Taxke mokazano Ha ¢ur. 10A, cucrema 1000 MOKET AOMOTHUTEIHLHO BKIIOUATh B ce0s1 OTIepaTopcKoe
naTepdeiicHoe ycTpoiicTBo (ycerpoiicta) 830 u ynaneHHoe orepaTopckoe nHTepdhericHoe yeTporcTBO (YCTpOi-
ctBa) 1080. Omeparopckoe mHTepdecHOE YCTPONCTBO (YCTPOKMCTBA), MPOTPAMMHUPYEMBIA JIOTHIECKUN KOH-
tpomnep 1010, nepssiif anexTponpusog 1020A ¢ 31eKTpOHHBIM yIpaBlIeHHEM U BTOPO# anekTponpuson 1020B
C DJICKTPOHHBIM YIIPaBIEHUEM MOTYT OBITh CBSI3aHBI CETEBBIMH ycTpoiicTBaMu 1050 (TaknuMu Kak BEICOKOCKOPO-
CTHOE ceTeBoe ycTpoicTBo mim muHa). CereBble ycrpoiictBa 1050 mMoryT obecrieunBaTh 00MeH HHQpOpManuei
(HanpuMep, JaHHBIMU W/WIM CHTHAJIM3AIME) MEXKIy ONepaTopcKuM HHTep(deHCHBIM YCTpOHCTBOM (yCTpoiicT-
Bamu) 830, mporpaMMHpyeMbIM JOTHYECKHM KoHTpoiutepoM 1010, mepBeiM anekrponpusogom 1020A c anex-
TPOHHBIM YIIPABJICHHEM U BTOPBIM dyiekTponpuBogoM 1020B ¢ anexTpoHHBIM yrpaBienneM. OgHo niau Oosee
YAAJIEHHBIX OTepaTOPCKUX HHTEephercHBIX yeTpoitcTB 1080 MOTyT OBITH CBSI3aHBI C CeTEBBIM ycTpoiicTBoM 1050
C TIOMOIIIbIO OECITPOBOIHBIX JIUHUH CBS3U W/WIIH MTPOBOIHBIX TUHUH 1085 cBsa3u. YcTpoiictBo (ycrpotictea) 1080
MOXKeT (MOTyT) o0ecrieynBaTh HACTPOMKY W/WIIH OTCIICKUBAHUE PAOOTHI HKCIIEHTPUKOBOTO BHOPAIIMOHHOTO YCT-
poiictea 300.

Ha ¢ur. 10B cxemaTtudecku nmokazana BuOpamuonHas cuctema 1090, nMeromas CUCTEMY YIIPaBJICHHUs, KO-
Topasi (YHKIIMOHAJBHO CBsA3aHA C APYTHUMH TUIIAMH SKCIECHTPUKOBBIX JIBUTATENCH, YTOOBI TEM CaMbIM yIIPaB-
JSITH TUIIOM JIBMXKEHUSI, CO37aBaeMOr0 AKCLICHTPUKOBBIM JABHTaTeseM. Hanpumep, cucrema yrpaBieHHsS MOXET
OBITH ()YHKIIMOHAIIBHO CBsI3aHa C OOBIYHBIMU AKCLIEHTPUKOBBIMH fBHraressiMu 1095a u 1095b, Taknmu kak skc-
LICHTPUKOBBIE JIBUTATEIH, KOTOPBIE HE COAEpKaT KOJUTMHEApHBIX BasoB. COrjlacHO OHOMY M3 BapHaHTOB OCY-
IIECTBJICHUS, PSKUMOM BpAIEHUs (HalIpUMep, BETMYMHON YIIIOBOH CKOPOCTH M HANpaBJICHWEM BpAICHHs) Ka-
XKI0T0 U3 oOBIYHBIX Aurarencit 1095a u 1095b MokHO ympaBiaTh He3aBUCUMO. Hampumep, 4ToOBI TeHEpUPO-
BaTh, M0 CYIIECTBY, JIMHEWHOE MeXxaHndeckoe Bo3mymieHue, [IJIK 1010 MoxeT ynpaBisaTh IEPBBIM JIEKTPOTIPH-
BogoM 1020A ¢ 3JIEKTpOHHBIM YIIPaBJICHHEM TaK, YTOOBI IKCIEHTPUKOBEIN aBuratesnb 1095a Bpamiancs B mep-
BOM HarpasjieHUH ¢ yriaoBoi ckopoctbio . [IJIK 1010 MoxkeT AOMOJHUTENBHO YIPABISTh BTOPHIM 3JIEKTPOH-
HeIM npuBoioM 1020B nBuraTens Tak, 9T00BI SKCIIEHTPUKOBBIN ABUTaTe s 1095b Bpamancs Bo BTOpOM Harpas-
JICHUH, POTUBOIIOJI0XHOM NIEPBOMY HalpaBJeHHIO, C YTIIOBOH CKOPOCThIO ®. B apyrom npumepe, 4To0ObI rexe-
pUpOBaTh, MO CYIIECTBY, KpyroBoe MexaHudeckoe Bosmytienue, [IJIK 1010 MoxeT ynpaBiTh MEPBBIM JJICK-
TporpuBoioM 1020A ¢ 3NEKTPOHHBIM YIIPAaBJICHUEM TaK, YTOOBI BBI3BATh BpaIlleHNUE dKCIIEHTPUKOBOTO JIBUTATE-
11 1095a B nepBoM HampaBieHUU ¢ yriaoBoi ckopocTsio . ITJIK 1010 MoxeT 1OomOMHUTENBHO yNPaBIATh BTO-
peiM 2nekTporpuBoioM 1020B ¢ 31eKTpOHHBIM yIpaBlIeHUEM TaK, YTOOBI SKCIIEHTPUKOBBIM aBuratesb 1095b
TaKKe Bpallalcs B TIEPBOM HAIPaBICHUH C YTIIOBOH CKOPOCTBIO (.

Kak packpsITo BBIIIE, CHCTEMa YIPaBJICHUS, KOTOpas BKIIOYAET B ce0s1 KOHTPOJUIEPHOE yCTPOICcTBO (yCT-
poiictBa) 810 nBmxkeHws (Hampumep, cM. GUT. 8), MOKET CO3/1aBaTh 3aJaHHBIA PEKUM PAOOTHI 3asABICHHOTO
9KCIIEHTPHKOBOI'O BHOPAIMOHHOTO ycTpolicTBa. CHcTeMa yIpaBiIeHHs MOXKET HACTPauBaTh W/MIM KOHTPOJIUPO-
BaTh COOTBETCTBYIOIIME IBIKCHHUS - TAKHE KaK COOTBETCTBYIOIIUE YTIOBBIC CKOPOCTU W YIJIOBBIE ITOJIOXKEHUS -
KOJUIMHEAPHBIX BAJIOB, MMCIOIIMXCS B SKCIIEHTPUKOBOM BHOPAIIMIOHHOM YCTPOMCTBE, HE3aBHCUMO W HETPEPHIB-
HO, MOYTH HETIPEPBHIBHO WM B 33JaHHbIC MOMEHTHI BpEMEHH (HampuMep, NepHOANYECKH, TIOUTH HEPHOINIECKH
WM TI0 pacriicanuio). Hampumep, pexxnm paboTbl MOXKHO KOHTPOJIMPOBATh W/WIIM HACTPaWBaTh MPU HEOOXOaHU-
MOCTH TIOYTH B PEKHME PEaTbHOTO BPEMEHH (WIIH, MO CYIIECTBY, IEPHOIMUECKH, C BPEMEHHBIMI HHTEPBaIaMH,
KOTOpBIE 3HAYUTEIHHO KOpOoUe, YeM, HallpUMep, COTasi 9acTh, THICAYHAS 9aCTh, MUJUIMOHHAS 9acTh U T.J. IEPUO-
Jla BpaieHusi 1/« Bama ycTpolcTBa) 0e3 BBHIKIIIOUEHHS MUTAHUS SKCLHEHTPUKOBOTO BHOpaTopa. B 3T0il cBA3M,
KOHTPOJUIEPHOE YCTPOUCTBO (yCTpoiicTBa) 810 IBUKESHHS MOXKET MCIIOIB30BATh PA3IUIHBIE METOIBI, B TOM YHC-
JIe AIEKTPOHHOE TEePEKIIIOYCHNE YaCTOTHl BPAIICHUS ISl HACTPOWKH YTIIOBOH CKOPOCTH W/MIIM YTIJIOBOTO IIOJIO-
JKEHUS Baja BO BpeMs pabOTHI IKCIIECHTPUKOBOTO BHOPAIMOHHOTO YCTPOMCTBA, O€3 HEOOXOJUMOCTH BBIKITIOYE-
HUS TIHTaHAS YKCIIEHTPUKOBOTO BUOPAIIIOHHOTO YCTPOWCTBA U BBITIOIHEHHS OTIEPAINN IIEPEHACTPOIKH.
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Kak packpbITO BBIIIE, CHCTEMa YIPABICHHUS MOXET OBITh BBHIMOJHCHA C BO3MOXXHOCTHIO 3aJaHUS U TOJ-
JICpKaHUS OTHOCHUTEIFHOTO YIJIOBOTO CMEIICHHS MEXIY COOTBETCTBYIOIIMMH BpPAIIATCIBHBIMH JBIKCHUSIMHE
KOJUTMHEAPHBIX BAJIOB AKCIICHTPUKOBOTO BHOPAIMOHHOTO yCTpPOHCTBa. [Ipm 3TOM cucTeMa yrpaBlIeHHS MOXKET
3a/maBaTh COOTBETCTBYIOIIHME HAYaJbHBIC YITBI COOTBETCTBYIOIIMX BPAIIAaTEIbHBIX ABIDKCHHHA KOJUTHHEAPHBIX
BajioB. COOTBETCTBYIONINE HAYaJIbHBIC YTIIBI MOTYT OBITH ONpENeNeHbl OTHOCHTEIFHO 0a30BOH CHCTEMBI KOOP-
JIMHAT, ¥ MOT'YT OTIPEJISIISITh OPUECHTALINIO KOJIeOaHUI pe3ynbTHpyomel cuibl f(t) (1o cymecTBy, CHHYCOUIaTb-
HOW CHJIBI), CO3aBAEMON SKCIIEHTPUKOBBIM BHOPAITMOHHBIM yCTPOHCTBOM. OpreHTAIHS MOXKET OBITh MPEICTaB-
JIeHa yTII0M OTHOCHTENHHO 3aJaHHOTO HalpaBlieHHUs B 0a30Boi cucteMe KoopauHat. Hampumep, 06azoBas cucte-
Ma KOOPJUHAT MOXET OBITh JCKApTOBOI CUCTEMOMU, UMCIOIEH OCh (HAIpUMep, OCh Z, KaK MOKa3aHo Ha ¢wur. §),
MO CYIIECTBY, MapauUICIBHYIO TPOJIOIBHON OCH IKCIIEHTPUKOBOI'O BUOPAIIMOHHOTO yCTpoiicTBa. Hampapnenue,
MPEJICTABJISIONICE OPUCHTAIMIO KOJIeOAaHUH pe3ynbTUpyomei cuibl f(t), MOXKET JIeXkaTh B IDIOCKOCTH (HAIPH-
Mep, B IJIOCKOCTHU X-y Ha ¢ur. 8), KoTopas mepneHANKYIsipHa OCH Z.

Ha ¢wur. 11-14 noxa3zansl cxemaTuueckue TpaduKi CUII ISl YETHIPEX COOTBETCTBYIOIIMX KOH(HIYpaIUi
HAYAIBHBIX YIJIOB H COOTBETCTBYIOIINX OTHOCHUTEIFHBIX YTIIOBBIX CMEIICHUN B ICBATH Pa3IMYHBIX MOMCHTOB BO
BpeMs pabOTHI IKCIICHTPUKOBOTO BHOpAIMOHHOTO ycTpoiicTBa 1100 B COOTBETCTBHU C BapHaHTaMHU OCYIIECTB-
JICHWSI, PACKPBITHIME B HACTOSIIIEM TOKYMEHTE.

Ha ¢ur. 11 nokazansl KOHQUTYpaIlUK CUI B MOMEHTBI BPEMEHH 1y, t1, ty, t3, s, ts, t6, t7 U to+T a1 HAYATTE-
HBIX yTJIO0B, paBHBIX 0, IUIsi 000MX KOJUTMHEAPHBIX BAaJIOB B AKCIIEHTPUKOBOM BHOpanmMoHHOM ycTpoiictBe 1100, B
pe3yIbpTaTe 9Yero OTHOCHTEIBHOE YIIIOBOE CMEIIEHHE, 10 CyIIecTBy, paBHO 0. B mo0oit 3aqaHHbIf MOMEHT Bpe-
MEHH, CHIJIBI 0003HAYECHBI CTPEIIKaMU BHYTPH KPYTa, a 3aITPUXOBAHHBIE 00JIACTH YKA3bIBAIOT ITOJIOXKEHUS COOT-
BeTCTBYIOMUX Macc. CTpenku, pacloiIOKCHHBIC CHAPYXKHU Kpyra, 0003Ha4ar0T cKOpocTH. CHITBI, OTBEUYAIOIINE
COOTBETCTBYIOIIUM IPYIIIIaM MacCOBBIX JIEMEHTOB, ITOKa3aHbl TOHKUMH CTPEIIKAMU, a Pe3yIbTUPYIOMIHE CHITBI F
MPEJICTABJICHEI TOJICTBIMHU CTPEIKaMU. B 3TOM mprMepe YIiIbl ONpeaeICHbl OTHOCUTEIBHO JCKAPTOBOM CHCTEMBI
KOOpJMHAT, NOKa3zaHHOW Ha ¢ur. 11, a T npencrasnser cobol mepros BpalleHHs KOJUIMHEApHBIX BajoB. J[iis
HAYaIBHOW YTIIOBOM KOH(QUTYpPAIUK M COOTBETCTBYIOIIETO € OTHOCHUTEIBHOTO YIJIOBOTO CMCHICHHS B 3TOM
TIpUMeEpe TEPBBIA MACCOBBII AJIEMEHT SKCIIEHTPUKOBOTO BHOPAIMOHHOTO ycTpoiicTBa 1100 MOXeT OBITh, O Cy-
IIECTBY, BBIPOBHEH CO BTOPBHIM MaCCOBBIM 3JIEMEHTOM Ipu yriiax () U 7, Kak MoKa3aHo TpadUKaMH, COOTBETCT-
BYIOIIMMH ) U 4.

B kaxnmplii MOMEHT BpeMEHHW, Chja, co3JaBacMasl 3aJaHHOW Maccoi (Hampumep, TOoKa3aHHas TOHKOH
CTpENKOH BHYTPH Kpyra), IO CYIIECTBY, MEPICHANKYISIPHA CKOPOCTH (HANpHMep, MTOKa3aHHOH CTpENKoil cHa-
PYKH KpyTa) MacCOBBIX AJIEMEHTOB. MacChl CO3JaI0T CUIIBI OJMHAKOBOW BEIMIMHBI. Hampumep, epBoIii Macco-
BBIH 2JIEMEHT W BTOPOH MacCOBBIN 3JIEMEHT MOTYT NpHJIarath, COOTBETCTBEeHHO, cuny F, u cuny Fy, roe |F,| =
|Fy|. Kak mokazano va ¢ur. 11, mis Ha9adpHBIX YTIIOB, IO CYIIECTBY, paBHBIX 0, pe3yipTupytomas cuia f(t) mo-
JKET OBITh OPUCHTUPOBAHA BJOJIb HAMPABICHUS X WX MMapaUIeIbHO OCHOBAHHIO YKCIICHTPUKOBOTO BUOPAIIHMOH-
Horo yctpoiicta 1100. Kpome Toro, cuisl KOMIEHCHPYIOTCS B MOMEHTSI t; U tg M YKa3bIBalOT HAa OTPHULIATENILHOE
HaINpaBJICHUE X B MOMEHT t;. KoHdurypanus Ha ¢ur. 11, Takum 00pa3om, BEI3bIBACT TOPU3OHTAIBHYIO TOTIEpEY-
Hy0 BUOpanuio (konebanue) o00opyaoBaHUs (TaKOTO KaK y3el JCKH WM KOp3HHA CHTa), Ha KOTOPOE JICHCTBYET
cuna. Hanpumep, pama cuTa Wi y3en ACKH MOTYT BUOPUPOBATH ¢ KOJICOAHUSIMU B TUIOCKOCTH, KOTOpasi, 1O Cy-
IIECTBY, SBJIICTCS TOPU3OHTAIBHOM.

Ha ¢ur. 12 mokazan BTOpo¥ BHOPAIMOHHBIN PEXHUM, B KOTOPOM JIMHEIHHBIE KOJeOaHUsS OPUEHTUPOBAHBI
MIOJ] YTJIOM OTHOCHTENIFHO TOPU30HTANH, B COOTBETCTBHHU C OJHWUM U3 BAPHAHTOB OCYIICCTBICHHS M300pETCHHUS.
B sToM mpumepe cucteMa yrpaBieHHs MOKET MTHOBEHHO 3aJIepKUBATh IIEPBBIA BaJl I MTHOBEHHO YBEIHMINBATH
CKOpPOCTh BTOPOTO Baja 3KCIEHTPUKOBOI'O BHOPAIIMOHHOTO yCTPOMCTBA, HACTpaMBasi, TAKUM 00pa3oM, COOTBET-
CTBYIOIIVE HaYaJbHBIE YTIIBI IIEPBOTO Baja W BTOPOTO Bajla, KOTOPHIE JAIOT OTHOCUTEIHHOE YTIIOBOE CMEIIEHHE,
MpUOIM3UTENLHO paBHOE T/4 (3amaHHOE t, paBHO ty Ha ¢ur. 12). Ha ¢ur. 12 oguH U3 MaccoBBIX 3JIEMEHTOB MO-
JKeT OBITh BBIIBUHYT BIIEPE], HAIIPUMeEp, Ha 7/4, a APYroil U3 MacCOBBIX DIIEMEHTOB MOXKET OBITh OTCTaBaTh, HA-
npuMep, Ha 1/4. TakuMm 00pa3oM, TIEPBEIA MACCOBBIN AIIEMEHT MOXKET OBITh, MO CYIIECTBY, BRIPOBHEH CO BTOPHIM
MaCCOBBIM 3JIEMEHTOM TIpH yriiax T/4 u ST/4, Kak Mmoka3aHo Ha TpaduKax, COOTBETCTBYIONINX ty U t4. s Takmx
HAYaIbHBIX YTJIOB M CBA3aHHOT'O C HUIMH OTHOCHTEIHHOTO YTIOBOTO CMEUICHHS pe3yibTupyromas cuia f(t) mo-
JKET OBITh OPUCHTUPOBAHA ITOJT YIJIOM MPUOIH3UTEIBHO T/4 OTHOCHTEIEHO OCHOBAHMUSI KCIICHTPUKOBOTO BUOpa-
muoHHOTO ycTporictea 1100.

Ha ¢ur. 13 mokazan Tpetuii BUOPAIIMOHHBIN PEXUM, B KOTOPOM JIMHEIHBIE KOJEOaHUsS OPUCHTHPOBAHBI
MOJT YIJIOM OTHOCHUTENIFHO TOPU3OHTANHU, B COOTBETCTBHUHU C OJHUM U3 BAPUAHTOB OCYIICCTBICHUS H300PCTCHHUS.
3amaB HaYaTbHBIE YIIIBI TOBOPOTA IEPBOTO BaJia U BTOPOTO Bajla PABHBIMHU MPHOIM3UTEIBHO 37/4, MOKHO TIOJTY-
YUTH OTHOCHTEIHHOE YIII0BOE CMeIleHHe OKoJo 37/4, kak mokazano Ha ¢ur. 13 (3amanHOE t, paBHO ty Ha QWUr.
13). B aTom mpuMepe mepBbIii MACCOBBIN 3JIEMEHT MOKET OBITh, IO CYIIECTBY, BRIPOBHEH CO BTOPBHIM MacCOBBIM
3JIEMEHTOM TIpH yriax 37/4 u 7m/4, kak 1mokazaHo rpagukaMu, COOTBETCTBYIOIIMMH MOMEHTAM BPEMEHH ty U t4
Ha ¢wur. 13. Takum 00pa3oM, TOBOPOT OpHUEHTAIIMH KOJIeOaHUH pe3yIbTUpyIomel cuisl f(t) Ha yron ©/2 oTHOCH-
TEJIHHO OPUEHTAIMH ISl OTHOCHTEIBHOTO YIIIOBOTO CMEIICHHUs, cocTaBistoniero /4 (cMm. ¢ur. 12), obecneun-
BaeT TaKYIO CHIY, KOTOpas OyJeT, MO CYIIECTBY, BRIPOBHCHHOM C APYTOi JUATOHANBIO TUIOCKOCTH X-Y JCKapTO-
BOM CHCTEMBI KOOPAWHAT OTHOCHTEIILHO JBIDKEHUS M0 ur. 12.
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Ha ¢wr. 14 nokaszan 4eTBepTHIi BUOPAIIMOHHBIN PEXHUM, B KOTOPOM JINHEHHBIE KoJeOaHNsI OpUEHTHPOBA-
HBI TIOJ] YTJIOM OTHOCHTEIILHO TOPU30HTAJIH, B COOTBETCTBHH C OJIHMM M3 BapHAaHTOB OCYIIECTBICHHUS U300peTe-
U, CucteMa ynpaBJiIeHHS MOXKET 3aJaBaTh HadaJIbHBIC YTIIBI COOTBETCTBYIOIIMX BPAIlCHWH IEPBOTO Bajla U
BTOPOTO Bajla PaBHBIMH /2, oOecreunBasi OTHOCHTEIIHHOE YIIIOBOE CMEIIEHHE MPUOIN3UTEIBHO Ha /2, KaK 1o-
Ka3aHo Ha ¢ur. 14. B aTOM npumepe MmepBbIii MaCCOBBIN JIEMEHT MOXKET ObITh BHIIBUHYT BIEpE], HAPUMED, Ha
7/2, IpH 3TOM BTOPOI MacCOBBIH AJIEMEHT MOXKET OBITh BEIIBUHYT BHepen Ha 1/2. Takum o0pa3oM, epBhIii Mac-
COBBIl JIEMEHT MOJXKET OBITh, IO CYIIECTBY, BEIPOBHEH OTHOCUTEIHHO BTOPOTO MAacCOBOTO AJIEMEHTA MPU yTIIax
n/2 n 31/2, KaKk ToKa3aHo Ha rpadukax, COOTBETCTBYIOIINX ty U t; Ha ur. 14 (3amaHHOE t; paBHO t) Ha ¢wur. 14).
Takum 00pa3zom, KoJieOaHusT pe3yabTUpPYIONiei cribl f(t) MOTYT OBITH OPHEHTUPOBAHEI, IO CYIIECTBY, TIEPIICH-
JTUKYJISIPHO TOPU30HTAIH (TO €CTh BRIPOBHEHHI 10 HANPAaBJICHUIO y). Takum oOpa3oM, IBMKEHHE TPEICTABISACT
c000i1 BepTUKAIIbHYIO BUOpaInio (BepTHKaIbHOE KoleOaHue) BBEPX-BHU3. B 3TOM pexxume BUOpaIiu paMe CUTa
WIN Y37y J€KH MOTYT 00ecreuuTh BUOPAIHIO C JTHHEHHBIM KOJeOaTeIbHBIM JBIKEHHEM, KOTOPOE, TI0 CYIIEeCT-
BY, IEPIICHANKYISIPHO 3eMIIE.

CucteMbl yrpaBJIeHUs, PaCKPBITHIE B HACTOSIIIIEM JTOKYMEHTE, MOTYT oOecrieunBaTh M3MEHEHUS YIIIOB CO-
OTBETCTBYIOIINX BpaIlIeHUH KOJUIMHEAPHBIX BAJIOB BO BpeMsI pabOThI SKCIIEHTPHUKOBOI'O BUOPAIIHIOHHOTO yCTPOK-
ctBa. IIpy 3TOM IJIOCKOCTH KOJI€0ATENLHOTO IBI)KECHHS MOXKET U3MEHSITHCSI BO BpeMsl pabOTHI 3KCLEHTPUKOBOTO
BHOPALMOHHOTO ycTpoiicTBa. B npyrom pexnme paboThl KonebaTeIbHOE IBIKEHHE MOXKET OBITh U3MEHEHO C
JMHEHHOTO KoJieOaHusl Ha KPyroBO€ WJIM JJUIMNTHYECKOoe KosiebaHue. Hanpumep, cuctemMa ynpaBlieHHS MOXKET
3aCTaBIATh KOJUITMHEAPHBIE BaJbl HKCIIEHTPUKOBOTO BHOPAIIMOHHOTO YCTPOHCTBA BPAIIaTHCS B OHOM HaIlpaBiie-
HHUH U C OTHOM YTJIOBOH CKOPOCTBIO IS CO3AAaHMS, TI0 CYIIECTBY, KPYyTOBOIO MEXaHWYECKOTO Bo3MyIieHus. Ha-
IpUMeEp, B TO BpeMs KaK CHCTEMa CO3/1aeT JIMHEHHOE IBIKCHNE C MAaCCaMM, BPAIIAIOIIUMUCS B IPOTHBOIIOIOXK-
HBIX HaIpaBJICHUSIX, CHCTEMa YIIPABICHUS MOXET M3MEHATH HAIlPaBJICHUE BPAIICHUS IEPBOTO Baja (WM, B He-
KOTOPBIX CITydasix, BTOPOTO Baja) U3, M0 CYIIECTBY, KOJUIMHEAPHBIX BaJOB, MOMJSKAIINX peBepcupoBanunio. [1pn
TaKOM PEBEPCHPOBAHNH CHCTEMA YIPABICHUS MOXET TakyKe 00ECIIeYNTh YIIIOBOE BBHIpaBHUBAHUE MIEPBOTO Baja
¥ BTOPOTO Baja, T.€. HU NEPBBIH BajJ, HM BTOPOH BaJl HE ONEPEXaloT U HE OTCTAIOT IO yIIy OT APYroro Bana.
Taxum 00pa3om, 1o CyIIECTBY, KOJUIMHEAPHBIE BAJIBI BHITTOJIHEHB! C BO3MOXHOCTBIO BPAIICHUS B OIHOM HaIlpaB-
JICHUHU C OIHOH YTJIOBOI 4acTOTOH M, 6€3 YIIIOBOTO CIIBUTA MEXKIy BaJaMH, UTO NMPUBOINT K, IO CYIIECTBY, KPY-
TOBOMY JBI)KEHHIO HKCIEHTPHKOBOTO BHUOPAIMOHHOTO YCTPOMCTBA. B NONMONHUTENBHBIX BapHaHTaX OCYILECTB-
JICHUSI SJUTUNTHYECKHE, HApSAy C KPYTOBBIMHU KOJIEOAHUSIMU, MOTYT OBITh PEATM30BAaHBI C MaCCaMH, BPAIAIOIIH-
MHCS B OTHOM HAIPaBJICHUHU, HO C OTHOCUTEILHBIMHI CMEIICHUSIMU.

B HekoTOpBIX BapHaHTax OCYLIECTBICHMS HACTPOHKa, MO CYIIECTBY, KPYTOBOI'O WM SJUIMITHYECKOTO
JIBIDKEHHSI MOXKET OBITh peajn30BaHa B OTBET HA Ha)kaTWe KHOTIKW Ha 4YeJIOBEKO-MaIMHHOM uHTepdeiice (UMU
nmn HMI, Human-Machine Interface) wiu mpu BeIOOpe BRIOMPAaeMOTO BU3YAJLHOTO 3JIEMEHTa, 0TOOpakaeMoro
Ha TUCIDICHHOM YCTpOMCTBE (KOTOPOE B HEKOTOPHIX BAapHAHTaX OCYIIECTBICHHS MOXET BXOAWTH B COCTaB
UMMN). YmpaBneHne HadalbHBIMH YTIaMH W TOCIEAYIONTMMHA OTHOCHTENBHBIMH YTJIIOBBIMH CMEHICHHAMHU BO
BpeMs pPabOTHI 3KCIEHTPUKOBOTO BHOPAIIMOHHOTO YCTPOHCTBA MOJKET ITO3BOJHTH PErYIHPOBATH OPHUCHTALIUIO
BHOPAIIMOHHBIX KOJeOaHnl 063 HeOOXOIUMOCTH JIEMOHTaXa W TIOBTOPHOTO MOHTa)a dKCIICHTPUKOBOT'O BUOpa-
IIMOHHOTO YCTPOMCTBA, Kak 3TO OBbUIO OBl B ClIy4ae ¢ OOBIYHBIM BUOPALIMOHHBIM ycTpoiicTBoM. Takum obpaszom,
PacKpBITBIE CUCTEMBI M CIIOCOOBI 00ECIEYMBAIOT TOBBIIICHHYIO 3()(EKTHBHOCTh M/WIJIN YHUBEPCAIBHOCTH BHO-
palMOHHOHN CUCTEMBI.

B nononHUTENbHBIX BapHaHTaX OCYIIECTBICHHS HKCIIEHTPHKOBOE BHOPALIOHHOE YCTPOMCTBO MOXET Te-
HEpHpOBaTh, 110 CYLIECTBY, KPYTrOBOE MEXaHMYECKOE BO3MYILEHHE, HE MOJIArasch Ha CUCTEMY YIPaBICHHS JUIA
HAaCTPOWKN KPYroBOTO JBIKCHHUS U ITOJJaUM SHEPTHH. B Takux BapHaHTax OCYIIECTBIICHUS HaIpaBJICHUE Bpallle-
HUS BaJla SKCIEHTPHUKOBOTO BHOPAIIMOHHOTO YCTPOHUCTBA MOXKET OBITH M3MEHEHO HA IPOTHUBOIIOIOKHOE ITyTEM
W3MEHEHHUS TOJSIPHOCTH IBYX M3 TPEX BXOISIINX CHIIOBBIX BEIBOJOB TpeX(a3HOTO aCHHXPOHHOTO MHIYKIIHOH-
HOTO JBHTATENs, KOTOPBI co3maeT BpamieHne Baixa. Hampumep, TpexdasHas cucTemMa MOXKET BKIIOYaTh B ceOs
(1) mepByro muHEIO L1 3MeKTponuTaHus, BTOPYIO TUHUIO L2 3JeKTponuTaHus U TpEThIo JIMHUIO L3 amekTpornu-
Tanus, u (i) mepByro kiemmy T1 aBurarens, BTopyio kiemMmy T2 mBuratens ¥ TPEThIO KiIeMMy aBuratess T3.
Bparenue Baja 1o 4acoBoii cTpesike MOXeT ObITh obecniedeHo mytem coeaunenns L1 ¢ T1, L2 ¢ T2 u L3 ¢ T3.
ANBTEepHAaTHBHO, BpalllcHUE BaJla IIPOTHB YaCOBOM CTPEJIIKM MOXKET OBITh 00ECIEUeHO IMyTEM MEePEToIKIIOUCHUS
L1 k T3, coxpanenus noaxmtouenus L2 x T2, u nepenoaxmtouenns L3 x T1.

Cuctema ynpaBieHUs] MOXKET 00eCIIeYrBaTh YIIPABICHNE CKOPOCTHIO y37Ia ABUTATENs H/WII HAIIPaBICHUEM
BHOPALMOHHON CHJIBI B PEKUME PEabHOTO BPEMEHH WM MOYTH B peabHOM BpeMeHH. CKOpPOCTBIO, ¢ KOTOPOH
TBEPAbIC YaCTHIIBI IIEPEMEIIAIOTCS OT 3aIPY30YHOTO KOHIA K Pa3rpy304HOMY KOHILY CETIapalliOHHOW CHCTEMBI, B
CBOIO OYepe/lb, MOKHO YIPABIATh ITyTEM YIPABIICHHS IMapaMeTpaMHu SKCIEHTPHUKOBOTO BUOPAIIIOHHOTO YCTPOii-
CTBa, KOTOPOE CBSI3aHO C CEMapalMOHHON CHCTeMOH. B momonHeHrne K BCTPSIXUBAIOMINM CHCTEMaM, SKCIICHTPH-
KOBO€ BHOPAIIMOHHOE YCTPOICTBO MOXKET OBITH CBSI3aHO C MHUTATENISIMH, TAKUMH KaK BUOpAIIMOHHBIC MTUTATEINH,
T/ie CKOPOCTBIO MMOJIa4H MaTepraia MOKHO TOYHO yIpaBiaTh. HampumMep, B IpUMEHEHUSIX ¢ OOJIBITUM 00BEMOM
00pabOTKN CKOPOCTH TPAHCTIOPTUPOBKH MOYKHO YBEJIWYIHTH, 9TOOBI OTBECTH TBEP/bIC YaCTHUIIHI I CyXHE Bellle-
CTBa JPYTOTO THIA OT HOBEPXHOCTH I'POXOUYCHHS W/WIH OTKPHITH 00IACTh MOBEPXHOCTH TPOXOUEHHS IS BXO-
JUIIIETo TOTOKa MaTepuaia. B apyrom npumepe, CKOpOCTb TpaHCIIOPTUPOBKH MOXKET OBITH YMEHBIIIEHA JUIs yBe-
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JIMYEHHSI CyXOCTH TPOXOTHMOT0 MaTepHualia 3a CUeT yBEIMUYCHHS BPEMCHHU NPEObIBAHUS MaTepHajia Ha IMOBEPX-
HOCTHU TPOXOYEHUSI.

Ha ¢wur. 15 nmokazana 6yok-cxemMa puMepHON KOMIbIOTEpHOH cucTeMbl 1500, B KOTOPO# pacKphIThIE Ba-
PHAHTHI OCYIIECTBIICHHS FIIM UX YaCTH MOTYT OBITh pEaIM30BAHbI B BUJIE MAIIMHOYNUTAEMOTO Kojaa (T.e. MalIu-
HOYHNTAEMBIX MHCTPYKIIMH KOMITBIOTEPHOW MPOTpaMMBI), KOTOPHIH BBIOTHACTCS OJHUM MM Oolee MpoIecco-
pamMu U MOOYXXJaeT OIWH WiIH OoJiee MPOIECCOPOB BHIMIOIHITH OMEPALNH PACKPHITEIX BapHAHTOB OCYIIECTBIIC-
HUSI COTJIIACHO OJTHOMY W3 BapHAHTOB OCYILECTBIICHHS.

PackprITBIe CHCTEMBI MOTYT BKJIIOYaTh B ceOsS KOMIIOHEHTHI, pEalM30BaHHBIC B KOMIIBIOTEPHOH CcHCTEME
1500 ¢ ucmomp30BaHUEM amIIapaTHOTO O0ECHCUeHHs, MPOTPAMMHOTO 00CCIICYCHUS, MPOrPaMMHO-aIMIIAPaTHOTO
o0eCreueHHs, MATCPHUANTLHBIX KOMITBIOTEPHO-YUTAEMBIX (TO €CTh MAIIMHOYMTAEMBIX) HOCHTENEH, HA KOTOPBIX
XpaHATCS HHCTPYKIMH KOMITBIOTEPHON MIPOTPAMMEI, W UX KOMOWHAIMNA, U MOTYT OBITh pPEalM30BaHbEI B OJHOM
Wn 00Jiee KOMITBIOTEPHBIX CUCTEMAaX WJIH B IPYTHX CHCTEMaX 00pabOTKH.

Ecnu ucnonb3yercs nporpaMmupyemasi JIOTHKa, TO Takas JIOTHKA MOYET BBIMOJHSITHCS HA KOMMEPYECKU
JOCTYITHOW TIaTGopMe 00paOOTKU WM HA YCTPOWCTBE CICIMATBHOTO HazHaueHus. CIeUalucT B JaHHOU 00-
JIACTH TEXHUKH MOXET MIPUHATH BO BHUMAaHHUE, YTO BapUAHTHI OCYIIECTBICHIS PACKPHITOTO IIpeaMeTa n300peTe-
HUS MOTYT OBITh peaqu30BaHbI HA IIPAKTHKE C PA3ITUIHBIMHA KOH(PHUTYypausIMU KOMITBIOTEPHBIX CUCTEM, BKITIOUas
MHOTOSIZICPHBIC MHOTOIIPOIIECCOPHBIE CHUCTEMBI, MHHUKOMITBIOTEPBI, MEHH(PPEHMBI, KOMIBIOTEPHI, CBA3aHHBIE
WIN CTPYNIIIAPOBAHHEBIE C PACIpeeIeHHBIMI (YHKIHAMH, a TaKk)Ke BCETPOHUKAIOIINE WM MUHHUATIOPHBIE KOM-
MBIOTEPHI, KOTOPBIE MOYKHO BCTPOUTH MPAKTHUYECKH B JF000E YCTPOHCTRBO.

Paznmiunble pacKphITEIE BapHAHTHI OCYIICCTBICHHUS OMUCAHBI MPUMEHHUTENIHFHO K TAaKOW MPUMEPHON KOM-
netoTepHOr cucteme 1500. ITocime mMpoYTEHUsT 3TOTO ONMHCAHWS CHEIMATINCTAM B COOTBETCTBYIOIICH o0iacTu
TEXHUKHU CTAHET U3BECTHO, KaK pealr30BaTh PACKPHIThIE BAPHAHTHI OCYLIECTBIICHHUS C UCIIOJIBL30BAHUEM JIPYTUX
KOMITBFOTEPHBIX CHCTEM W/WIIA KOMITBIOTCPHBIX apXUTEKTYp. XOTS ONEPANUU MOTYT OBITH OMUCAHBI KaK MOCie-
JIOBATCILHBIN MPOIIECC, HEKOTOPBIE U3 OMEPaIiii MOTYT ()aKTHYECKU BBITIOIHATHCS MapajuieIbHO, OTHOBPEMEH-
HO W/WIH B paclpeieICHHON cpefie, a MPOTPaMMHBIA KOJ XPaHUTCS JIOKAJBHO WM YAAJICHHO JUTS TOCTYIIA C MO-
MOIITBIO OJTHO- WJIM MHOTOIPOIIECCOPHBIX MamiH. Kpome TOro, B HEKOTOPHIX BapHaHTaX OCYIIECTBIICHHS IIOPS-
JIOK OTIepanuii MOXeT OBITh N3MEHEH 0€3 OTKIIOHEHHS OT CYIIITHOCTH PAaCKPBITOTO IpeMeTa H300peTeHusI.

Kak Oyzmer MOHATHO CTIEIIHATNCTaM B COOTBETCTBYIONIEH OOJIACTH TEXHHUKH, BBHIYHCIUTEIBHOE YCTPONCTBO
JUTS pean3aliiiil PacCKPHITHIX BAPHAHTOB OCYIIECTBIICHHS MMEET [0 MEHBIIEH Mepe OIIH IPOIECCOp, TaKOi Kak
nporeccop 1502, mpruem mporeccop MOXKET OBITh OJHUM IPOIIECCOPOM, TPYIIIOH MPOIIECCOPOB, MPOIECCOPOM
B MHOTOSICPHOI/MHOTOTIPOIIECCOPHOI CHCTEME, TaKasi cHcTeMa paboTaeT OTIENBHO WIH B KIaCTepe BHIYHMCIH-
TENBHBIX YCTPOWUCTB, pabOTAIOIINX B KJIACTepe WM (hepMe CepBEPOB.

IMpoueccop 1502 moxer ObITH MOAKIIOUEH K HHPpacTpykType 1504 CBs3M, HampuMmep K IIMHE, OYEpeH
COOOIIEHNH, K CETH MJIM MHOTOSIZIEPHON CXeMe Tepeadn COOOIIEeHHH.

Kommsrotepnas cucrema 1500 MoskeT Taxoke BKIIIOYATh B ceOsl OCHOBHYIO mamsTh 1506, Harpumep, orepa-
TuBHYIO amath (RAM, random access memory), a Takke MOXKET BKIIIOYaTh B ceOs BTOpMUHYIO mamsTh 1508.
Bropuunas mamsate 1508 MoxkeT BKIrOUAThH B ce0s1, HapuMep, Hakomutenb 1510 ¢ )KeCTKUM TUCKOM, ChEMHBIH
Hakonutenb 1512, Cremusblii HakonuTe b 1512 MOXKET BKIIIOYATh B Ce0s1 HAKOIUTEIb ¢ THOKHUM JUCKOM, HAKO-
MUTETh ¢ MATHUTHOW JIGHTON, HAKOTIUTENb C ONTUYECKUM JHUCKOM, (AII-NaMiTh U T.II. ChEeMHBIH HAKOIIUTENh
1512 mMoxeT OBITh BBIIIOIHEH ¢ BO3MOKHOCTBIO UTEHHS W/HJIH 3aIIMCH JaHHBIX Ha CHEMHOE 3aIIOMHHAIONIEE YCT-
poiictBo 1514 m3BecTHBIM crtoco6oM. CheMHOE 3alTOMHHAIOIIEE YCTPOMCTBO 1514 MOXeT BKIIOYATh B ceOs THO-
KAH AUCK, MAaTHUTHYIO JICHTY, ONITHYECKUI TUCK U T.1., 3alIUCh Ha KOTOPHIE M CYUTHIBAHNE C KOTOPHIX BBITIOTHS-
eTcs B CheMHOM HakomuTene 1512, Kak OyneT MOHATHO CIICIUAICTaM B COOTBETCTBYIOLICH OOJIACTH TEXHUKH,
ChEMHOE 3aIllOMHUHAOIICE YCTPOHCTBO 1514 MOXeT BKIIOYATH B ce0s MAIIMHOYHTAEMBIA HOCHUTEI, COJCpKA-
Ui KOMITBIOTEPHOE MPOrpaMMHOE oOecrieueHre (TO €CTh HHCTPYKIIMHA KOMITBIOTEPHON MPOTPpaMMBbI) W/HITH CO-
XpaHCHHBIC HA HEM JIaHHBIC.

B anmpTepHATHBHBIX peanu3alusax BTopuuHas mamsath 1508 MoxeT BKIIOYATh B CeOs APYTHE aHATOTHYIHEIC
YCTPOHCTBA, 00CCIIEUHBAOIIUE 3arPy3Ky KOMITBIOTEPHBIX MIPOTPAMM HIIH APYTUX HHCTPYKIUI B KOMIBIOTCPHYIO
cuctemy 1500. Takue ycTpoiicTBa MOTYT BKJIIOYATh B ce0s, HApUMEp, CheMHOE 3allOMUHAIONIEEe YCTPOMCTBO
1516 u uaTepdeiic 1518. IIpuMepsl TakuX YCTPONCTB MOTYT BKJIIOYATh B CeOsl MPOTPAMMHBIN KapTPUIK M HH-
Tepdelic xkapTpumKa (HampuUMep, TOT, KOTOPHIH HAXOOUTCA B YCTPOMCTBAX BHACOWID), ChEMHAs MHKpOCXeMa
namsaTu (takas kak EPROM unn PROM) 1 COOTBETCTBYIOIINH pa3beM, a TaKkKe APYTHe ChbEMHBIE 3aIIOMHUHAIO0-
e ycrpoiictBa 1516 u uaTepdeiice 1518, koTophie o0ecneunBaOT nepenady IporpaMMHOTo 00ecTieueHHus 1
JIAHHBIX M3 CBEMHOTO 3alTOMHHAIOIIEro yeTpoiicTBa 1516 B koMmbroTepHyIo cuctemy 1500.

Komnberotrepras cucrtema 1500 Moxer Takke BKIto4ath B ce0s uHTepdeiic 1520 cpszu. Uatepdeiic 1520
CBsI3U 00ECIICUYMBAaCT Mepeaady MPOorpaMMHOI0 O0ECIICYeHUS U TAaHHBIX MEKAY KOMIBbIOTepHOU cuctemoit 1500
W BHEIHHMMH ycTpolicTBamu. MHTepdeticel 1520 cBsi3m MoryT BkiouaTh B ceOsi MojeM, ceTeBol mHTepdeiic
(manpumep, kapty Ethernet), mopt cBszu, cnot u kapry PCMCIA mnm uro-nmn6o momoGHoe. [Iporpammuoe
obecrieueHre U JaHHbIe, TepeaaBaeMble yepe3 uarepdeiic 1520 cBsi3u, MOTyT OBITH B BHJIE CHUT'HAIOB 1522, Ko-
TOpBIC MOTYT OBITh 3JCKTPOHHBIMHU, JJIEKTPOMATHUTHBIMH, ONTHYCCKUMH WIHA JAPYTHMH CHTHAIAMH, KOTOpEIC
MOTYT OBITh TPUHATH HHTEpQericom 1520 cBsa3u. DTH CHTHAIBI MOTYT MOAaBaThes Ha MHTEpdeic 1520 cBs3u
gepe3 kaHa 1524 cBs3u.
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B sTOM mOKyMeHTe TEepMUHBI "HOCHUTENb A XPAHEHHs] KOMIBIOTEPHBIX MporpamMMm’ u "HCIONIb3yeMbIH
KOMITBIOTEPOM HOCHTENb JAHHBIX" OOBIYHO HCHOJNB3YIOTCS Ul 00O3HAUCHMS! HOCHUTENEH MaHHBIX, TAKMX KaK
ChEMHOE 3allOMUHAloIIee yCTporcTBO 1514, cheMHOE 3almOMHHAOIIEE YCTPOHUCTBO 1516 1 KeCcTKui TUCK, ycTa-
HOBJICHHBIM Ha Hakomwmrene 1510 ¢ sxecTkuM quckoM. "HocuTenb Ui XpaHeHUs KOMIBIOTEPHBIX Tporpamm’” u
"UCTIONB3yeMBIH KOMIBIOTEPOM HOCHUTENb JAHHBIX" TaKXKE MOTYT OTHOCHTBCS K IaMSTH, TAKOH Kak OCHOBHas
namsATh 1506 u BTOopuuHas mamsth 1508, KOTOphIE MOTYT OBITH IOJYIPOBOJIHUKOBOH IMaMsAThIO (HAIpUMep,
DRAMS u 1. n.). KommerotepHas cuctema 1500 MOKeT JOMOJHATEIBHO BKJIIOYATh B ce€0sl AUCTUICHHBIA OJIOK
1526, KOTOpBIN B3anMOAEHUCTBYET ¢ HHPpAacTpykTypor 1504 cBsizm depes aucrieiHbid uaTepderic 1528. Kom-
nbroTepHast cucrema 1500 MOXKeT TOTOTHUTENFHO BKIIIOYATH B ce0sl OJIb30BaTeNIbCKOe yeTpoiicTBo 1530 BBOAA,
KOTOpOE B3aMMOJICHCTBYET ¢ MH(ppacTpykTypoii 1504 cBs3u yepe3 unTepderic 1532 BBoaa. I[lonp3oBaTenpckoe
ycrpoiicTBo 1530 BBOJa MOXKET BKIIIOYATH B ce0sl MBIIIb, IAPOBOH MaHHUITYJIATOP (TPEeKOOIT), CEHCOPHBIN KpaH
U T.IL

KomrmsrorepHsie mporpammsl (Takke Ha3blBaeMble "KOMITBIOTEPHOW YHPaBISIOIICH JIOTHKON" min "KoM-
MBIOTEPHBIMH IPOTPAMMHBIMU HHCTPYKIMAMH'') XpaHATCSI B OCHOBHOM mamsitu 1506 w/uian BO BTOPUYHON HaMmsi-
™1 1508. KoMmmbroTepHbIe MpOrpaMMbl Takyke MOTYT MPUHUMAThCS depe3 mHTepdeiic 1520 cBs3u. Takue Kom-
MBIOTEPHBIE TIPOTPAMMBI, MPU MX BBITIOJHEHUH, 00ECIICUYMBAIOT PEeAM3alNI0 KOMITBIOTepHOUW cucteMoit 1500
BapUAHTOB OCYIIECTBIICHNUS, PACKPHITEIX B HACTOAIIEM JOKyMEHTe. B 4acTHOCTH, KOMITBIOTEPHBIE POTPAMMBI,
IpU WX BBIOIHEHHWHU, 00ECIIEUMBAIOT peann3anuio mnpoueccopom 1502 mporeccoB U3 pacKphITHIX BapHaHTOB
OCYIIECCTBIICHUS, TAKNE KaK PAa3IMIHBIC ITAIBI PACKPBITEIX CIIOCO0O0B, Kak MoapoOHee onucaHo Beimie. CooTBET-
CTBEHHO, TaKHE KOMIBIOTEPHBIC MPOTPaMMbI MPEACTABIAIOT KOHTPOIIIEps! KommbloTepHOil cucteMsl 1500. Ko-
I7la BapHaHT OCYLICCTBIICHHS pEaM3YyeTCs C HCIIOJIB30BAaHMEM IIPOrPaMMHOIO OOEecCTedeHHs, IPOorpaMMHOE
obecrieueHre MOXKET XPaHUThCS B KOMITBIOTEPHOM NPOTPaMMHOM MPOJYKTE M 3arpy’KaThCsd B KOMITBIOTEPHYIO
cucremy 1500 c ncronp3oBaHreM cheMHOro Hakonuresst 1512, unrepdeiica 1518 u nakonurens 1510 ¢ xecr-
KM UCKOM, min uHTepdeiicom 1520 cpsizn. KoMnbroTepHbIi TpOrpaMMHBII IPOAYKT MOXKET BKIIIOUATh B ce0s
mr000€e MOAXOsIIee YHEPrOHE3aBUCUMOE MAIIMHOYHTaeMOe (TO €CTh KOMITBIOTEPHO-YUTaEMOE) 3aIllOMUHAIOIIee
YCTPOMCTBO, Ha KOTOPOM XPAHAT KOMIIBIOTEPHBIE POrPaMMHBIC HHCTPYKIIHH.

BapuaHTbl OCyIIECTBIECHUSI MOTYT OBITh PEAJIN30BaHBl C HCIOJIB30BAHHUEM pEAIM3aLUi MPOrPaMMHOTO
o0ecrieueHus1, anmapaTHOro 00ECIICUeHNsT W/UIIN ONEPAlMOHHBIX CHUCTEM, OTIMYHBIX OT PACKPBHITHIX B HACTOS-
MeM JO0KyMeHTe. MOTyT UCTIONIb30BaThCs JMI00BIE peaTn3alliy IPOrpaMMHOT0 00eCIICUeHHMs, anmapaTHoro obec-
MICYCHUS U OINCPAIIMOHHBIX CHCTEM, MOIXOSAIINE ISl BBITOJIHEHUS (PyHKINUI, ONMMMCAaHHBIX B HACTOSIIEM JIOKY-
MeHTe. BapuaHTBbI OCyIIECTBICHHUS IPUMEHUMBI KaK K KIIMEHTY, TaK U K CEpBEpPY MM K NX KOMOWHALINH.

PackpeiTie n3o0pereHns npeacTaBiseT coO0H NMPUMEPHBIE BAPHAHTHI OCYIIECTBIICHUS U, TAKUM 00pa3oM,
HE T0/Ipa3yMeBacT OrpaHUYCHHs KaKMM-THO0 00pa3oM o0beMa BapHaHTOB OCYLIECTBICHHS HACTOSIIETO H30-
Operenus u npuiaraeMoi Gpopmysbsl H300peTeHus. Bpllie BapuaHThl OCYIIECTBICHHS OBUTH PACKPBITHI C TIOMO-
MBI (QYHKIIMOHAIBHBIX OJIOKOB MOCTPOEHHS, HIUTIOCTPUPYIOIINX peali3aluio 3aJaHHbIX (QYHKIUA U UX B3au-
MOCBSI3U. ['paHHIBI 3THX (YHKIMOHAIBHBIX OJOKOB IIOCTPOCHHUS OBUIM ONpPENENICHBI 37IeCh NMPOU3BOJIBHO IS
yno0CcTBa OnMcaHus. AJbTEpPHATUBHBIC I'PAHUIBI MOTYT OBITH OIpENENICHbI B TOH CTETIEHH, B KOTOPOH yKa3aH-
HbIC (DYHKIUH U X B3aUMOCBSI3H BBITIOJTHAIOTCS HAUICKAIIUM 00pa3oM.

[npora n 06beM BapHAHTOB OCYIIECTBICHUSI N300PETEHUS HE JIOKHBI OTPaHHMIMBATHCS KAKUM-TH00 M3
OIIMCAHHBIX BBIIIE MPHUMEPHBIX BAPHAHTOB OCYLIECTBICHMS, a JOJKHBI OMPENEIATHCS TOJIBKO B COOTBETCTBUH C
HIOKecTeaytomei GopMyIioit H300peTeHNs U €€ SKBUBAJICHTAMH.

Y CIOBHBIN S3bIK, BKIIOYAIONTNN B ceOs TaKue TEPMHUHBI, KaK "MOXeT/MoryT'", "MOXXHO" U JpyTHe, BbIpa-
JKAIOIMe BO3MOKHOCTbD, €CIIH CIICIMANIBFHO HE YKa3aHO WHOE WIJIM WHBIM 00pa3oM HE IMOHUMAETCS B UCIIOJIb3ye-
MOM KOHTEKCTE, OOBIYHO NpeaHa3Ha4yeH Il 0003HAUCHHsS TOTO, YTO JaHHBIE peaM3aldi MOTYT BKIIOYAaTb B
ce0s1, Torga KaKk Jpyrue peaau3aluy He BKIIOYAIOT B ce0sl TaHHBbIC NMPHU3HAKH, 3JIEMEHTH! M/Min onepauuu. Ta-
KUM 00pa3oM, TaKoil YCIIOBHBIN SI3bIK OOBIYHO HE MOJpa3yMeBaeT 0003HAUEHHS TOTO, YTO MPH3HAKHU, JIEMEHTHI
W/WIH onepanuy 00s3aTesIbHO TpeOyYIOTCs Ul OHOW min OoJjiee peanu3alyii, WM 4TO OJHA WiN OoJee peanu-
3anuii 0053aTEIBHO BKIIIOYAIOT B €0 JIOTHKY JJISl IPUHATHS PELICHUs, C BBOJIOM WIIH TIOACKA3KOH MOJIb30BaTe-
715t um 0e3 HUX, BKIIFOUCHBI JIU 3TH NIPU3HAKH, SJIEMEHTHI W/UITH ONIEPALUH WM JOJDKHBI JIM OHH BBITIOIHSITHCS B
KaKOW-T00 KOHKPETHOW pealln3aliuy.

OnmncaHne ¥ IpHUIaraéMble YEPTEXKH PACKPBIBAIOT MPUMEPHI CUCTEM U CUCTEMBI, KOTOPBIE MOTYT obecrtie-
YMBaTh HACTPAWBAEMBbIE, IO CYIIECTBY, HKCHEHTPHUECKUE MEXAaHHMYECKHE BO3MYIICHUS W/WIH, 1O CYIIECTBY,
JMHEHHBIE KPYTrOBbIE MEXaHWYECKHE BO3MYILCHUA. KOHEYHO, HEBO3MOXHO ONMUCATh KaKAYIO MBICIUMYIO KOM-
OMHAIMIO DJIEMEHTOB W/WIM CIOCOOOB JUIS IENeH PACKPBITHS Pa3sIUYHBIX aCMEKTOB M300pETCHHS, HO MOXKHO
NPU3HATB, YTO BO3MOKHBI MHOTHE JIOTIOJIHUTEIbHBIC KOMOMHAIIMN U TIEPECTAHOBKH PACKPBITHIX 3j1eMeHTOB. Co-
OTBETCTBEHHO, B M300peTeHNE MOTYT OBITh BHECEHBI Pa3iIMYHbIE MOAM(HUKAINH, HE BBIXOJIINE 32 PAMKH €ro
o0beMa WM CYITHOCTH. [IONOTHUTEIBHO WK aJbTepPHATUBHO, U3 PACCMOTPEHUSI OIMCAHUS M IPUJIaracéMbIX 4ep-
TEXEH, PacKPBITBIX B HACTOSIIEM JOKYMEHTE, MOTYT OBITh OYEBHAHBI JPYIHe BapUAaHTHI OCYLIECTBIICHUS M30-
OpeTeHMsI W €ro mpakTudeckas peanuzauus. [Ipeamonaraercsi, 4To NpUMEpHI, MPEICTaBICHHBIC B ONUCAHUM H
NpUJIaraeMbIX 4epTekax, JOJDKHBI pacCMaTPUBAThCS BO BCEX OTHOLICHMSIX KaK MILIIOCTPATHBHBIC, a HE OIPaHu-
YHUTENbHbIE. XOTA 37I6Ch MCHONB3YIOTCSI KOHKPETHBIE TEPMUHBI, OHU HCIIOJIB3YIOTCSI TOJIBKO B OOIIEM M OIHca-
TEIIBHOM CMBICIIE, @ HE B IEJISIX OTPaHUYEHHS.
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OOPMVIIA U30BPETEHUA

1. DKCIEHTPUKOBOEC BHOPALIMOHHOE YCTPOHCTBO, CoMlepKaIIee:

TepBbIN BaJl, UMEIOLUN MTEPBHIN KOHEIl U BTOPOU KOHEI];

BTOPOH Bajl, IMCIOIIUNA TPETHI KOHEIl W YETBEPTHIH KOHEI, IPUIeM TEPBBI M BTOPOH BaJbl UMEIOT 00-
Y10 OCh, & IEPBBIA KOHEI] M TPETHH KOHEI[ HAXOAATCS PSIOM JPYT C APYTOM;

MIEPBYIO Maccy, SKCIEHTPUUYECKH YCTAHOBIEHHYIO HA IEPBOM Baly U BBITIOJHEHHYIO C BO3MOXKHOCTHIO
BpallIeHUs BOKPYT MIEPBOTO Baja,

BTOPYIO MaccCy, IKCIEHTPUYCCKH YCTAHOBJICHHYIO HAa BTOPOM By W BBHITIOJHEHHYIO C BO3MOYKHOCTHIO
BpallleHUs1 BOKPYT BTOPOTO BaJia;

TPETHIO MACCY, SKCLIEHTPUUECKH YCTAHOBJIEHHYIO Ha TIEPBOM Bajly MOJ MEPBbIM yIIOM OTHOCUTENBHO Mep-
BOH Macchl U BBIMIOJIHEHHYIO C BO3MOXHOCTBIO BpallleHUsl BOKPYT MEPBOTo Baa;

YETBEPTYIO MacCy, IKCUECHTPUUYECKH YCTAHOBJICHHYIO HA BTOPOM Baly MOJ BTOPBIM YIJIOM OTHOCHUTEIBHO
BTOPOI Macchl U BBHITIOJHEHHYIO C BO3MOXHOCTBIO BpallleHUs BOKPYT BTOPOTO BaJia;

MIpUYEM TPEThsl U YETBEPTasi MacChl MPOCTPAHCTBEHHO OTAENEHBI OT, COOTBETCTBEHHO, IIEPBON U BTOPOH
MacC W BBITIOTHEHBI ¢ BO3MOYKHOCTBIO JCMCTBHSI YaCTUYHO YPaBHOBEIIMBAIOIIUMH MaccaMH TMEpBOH W BTOPOH
MaccaM, COOTBETCTBEHHO;

TIPUBOJTHYIO CHCTEMY, BBHITIOJHEHHYIO C BO3MOXKHOCTBIO BBIOOPOYHOTO T€HEPHUPOBAHMS IJLTUIITHIECKOTO,
KpYTrOBOTO M JIMHEHHOTO KOJIEOATEILHOTO ABMKEHUS, TaK UTO:

B TIEpBOH BBHIOMpPAEMOil HACTpOIKE MPUBOJHAS CHCTEMa COOOIIAeT BpallaTebHOE NBIKEHHE TIEPBOMY U
BTOpOMY BajlaM, YTOOBI 3aCTaBUTh MEPBYIO M BTOPYIO MAacChl BPAIIATHCS B OOIEM HAMPABICHHUH, CO3AaBasi TEM
CaMbIM 3JUTUITHICCKOE HITH KPYyTroBOe KojeOaTeIbHOE IBHKCHUE YCTPOWCTBA; U

BO BTOpO#1 BEIOMpaeMoOi HaCTPOWKE MPUBOIHAS CUCTEMa COOOIIAET BpAIIaTeIFHOS ABIDKCHHIE TIEPBOMY U
BTOPOMY BajlaM, YTOOBI 3aCTaBUTH MEPBYIO U BTOPYIO MacChl BPAIaThCs B MPOTHBONOJIOKHBIX HAIPABIICHUIX,
CO3/1aBasi TEM CaMbIM JIMHEHHOE KOJIeOaTeIbHOE ABIKCHHE YCTPOICTBA.

2. YerpoiicTBo 1o 1.1, B KOTOPOM MPUBOAHASL CUCTEMA JAOMOJIHUTENBHO CONEPKUT: y3€J1 IIEPBOTro JBUTaTe-
JI51, TIPUKPETUICHHBIN K TIEPBOMY BaJIy ¥ BBIMIOJTHEHHBIN C BO3MOKHOCTBIO COOOIIEHUS BPAIIATEILHOTO ABMKCHHUS
MIEPBOMY BaJTy; U

y3eJ BTOPOTO JBUTATENS, MPUKPEINICHHBIA KO BTOPOMY Bally W BBIITOJIHEHHBIH ¢ BO3MOXKHOCTBIO COOOIIIE-
HUS BPAIIATEILHOTO JBIKEHUS BTOPOMY Baly.

3. YcTpo#cTBO 1Mo 1.1, TOTIOJHUTENEHO COAEpIKaIlee CUCTEMY YIIPABJICHUs, BHITIOTHEHHYIO C BO3MOYKHO-
CTBIO YIPABIIEHUS YaCTOTAMH BpAIICHHS, HANPABICHUSIMH W OTHOCHTEIHHBIMU YTJIOBBIMH TTOJIOKCHHSIMH TIEp-
BOM M BTOPOW Macc, 4TOOBI TEM CAMBIM YIPABJIATH JHHCHHBIM, SJUTHITHICCKUM H KPYTOBBIM KOJICOATCIHHBIM
JIBUKEHUEM YCTPOMNCTBA.

4. YcrpoiicTBo 1o 1.3, B KOTOPOM CHUCTEMa YIPaBICHUS TOTOJHUTEIHHO BBHINOJHEHA ¢ BO3MOXKHOCTBIO
yIOpaBlIEHUS YIJIOM JIMHEUHOTO JBUKECHHS TyTEM YIPABJICHUS OTHOCUTEIHHBIMU YIJIOBBIMH HOJIOXKEHUSMU TEP-
BOM U BTOPOI Macc.

5. YerpoiicTBo 1o 1.4, B KOTOPOM CHCTEMA YTPaBJICHUS JOMOJHUTEIHHO BBIMOIHEHA C BO3MOXKHOCTBIO H3-
MEHEHUS yIJIa JMHEWHOTO JABW)KECHHUS C TIEPBOTO yIiia Ha BTOPOH Yroi BO BpeMs pabOThI YCTPOHCTBA.

6. YCTpOHCTBO 1O 1.3, B KOTOPOM CHCTeMa YIIPABJICHUS TOTIOJTHATEIHHO BBITIONHEHA C BO3MOXKHOCTBIO TIe-
pexoa OT THHEHHOTO IBMKECHHUS K SJUTHIITHICCKOMY WIIH KPYrOBOMY JBM)KCHHIO BO BpeMs pabOThI YCTPOKCTRA.

7. YcTpo#cTBO O 1.3, B KOTOPOM CHCTEMa YTPaBJICHHS JOTOJHHUTEIHHO BBIMIOJIHEHA C BO3MOXKHOCTHIO
yIpaBlIeHUS] TIEPBHIM W BTOPHIM BaJIAMU TaK, YTOOBI OHHM BpAaIAIMCh B MPOTHUBOTIOJIOKHBIX HAMPAaBICHUSIX C
OJMHAKOBOU Y4aCTOTOM JJI CO3MAHUs JIMHEWHBIX KOJIEOaHU.

8. YcTpoiicTBo no 1.3, B KOTOPOM CHCTEMa YTpaBJiCHUS JOMOJHUTEILHO BBIMOIHEHA C BO3MOXKHOCTHIO
YIpaBJICHUS MEPBBIM M BTOPHIM BaJaMHU TaK, YTOOBI OHH BPAIJAIUCh B OJHOM HAIPABIICHUH C OMHAKOBOW Yac-
TOTOM JUTS CO3MTaHMS KPYTOBBIX KOJICOAHUIA.

9. YcrpoiicTBo 1o 1.1, B KOTOpoM:

mepBasi Macca yCTaHOBJIEHA Ha IIEPBOM KOHIIE TIEPBOTO Bajia WK PSAOM C HUM, a TPEThsl Macca yCTaHOBIIE-
Ha Ha BTOPOM KOHIIE TIEPBOTO BaJia WIIH PAIOM C HUM; H

BTOpasi Macca yCTaHOBJIEHA HAa TPEThEM KOHIIC BTOPOTO Bajia WM PSIOM C HUM, a YeTBEepTas Macca ycra-
HOBJICHA Ha YE€TBEPTOM KOHIIE BTOPOTO BaJia WIIH PSIIOM C HUM.

10. YerporicTBo 10 1.1, B KOTOPOM TIepBast H TPEThSI MACCHI, 110 CYIIECTBY, MapaJIeIbHbI; U BTOpAs M YeT-
BepTasi MacChl, 10 CYIIECTBY, MapaieIbHBIL.

11. YcrpoiictBo 1o 1.1, B KOTOPOM TEPBBIA U BTOPOH YIIJIBl COCTABJISIOT MpuoOIm3uTenbHo 180 rpamycos,
Ka’KJIbIH.

12. YcTpoiicTBO 1O 1.3, JOMOJHUTENBHO COJEpIKallee U3MEPUTENbHOE YCTPOUCTBO, BBHIIIOJIHEHHOE C BO3-
MO>KHOCTBIO H3MEPCHHUS YTIIOBOTO TIOJI0KEHHUS H/IIH CKOPOCTH TIEPBOM U BTOPOI Macc.

13. YcrpoiictBo no n.12, B KOTOPOM CUCTEMa yNpaBICHUs TOTOIHUTEIHHO BBITIOJHEHA ¢ BO3MOXKHOCTBIO
VIOpaBJICHUS OAHUM WK OOJiee M3 YacTOT BPAICHHS, HAMPABICHUA U OTHOCUTEIBHBIX YIIIOBBIX IOJIOKCHHMA
MEpPBOM U BTOPOM Macc Ha OCHOBaHUH U3MEPEHUH, BHITIOJIHEHHBIX U3MEPUTEIbHBIM YCTPOICTBOM.

14. YcTpo#cTBoO 10 1.3, B KOTOPOM CHCTEMa YIPaBIEHHS BBITIOJHEHA C BO3MOXKHOCTBIO YIIPABICHUS KOJIe-
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0aTenbHBIM JIBIDKCHHEM TaK, YTOOBI OHO OBUIO JIMHEHHBIM JIBIDKCHHWEM BJIOJIb JIMHWH, OPHEHTHPOBAHHON IOA
YIJIOM B JUamna3oHe oT NmpubmausutenpHo 0 paanaH 0 MPUOJM3UTEIBHO T pagdaH OTHOCHTEIHHO (UKCHUPOBAH-
HOTO HaIpaBJICHHUSI.

15. Peanm3yemblil poneccopoM Criocod ynpaBlIeHHs] SKCLIEHTPUKOBBIM BHOPALMOHHBIM YCTPOWCTBOM I1O
1.1, BKJIFOYAIOMM B ce0s TIEPBBIA BaJl, UMEIONTNI TIEPBBIN KOHEI] U BTOPOI KOHEII, BTOPOH BaJl, UMEIOIITHI Tpe-
THW KOHEI[ U YeTBEPTHIN KOHEII, MPUYEM MEePBLIM i BTOPOH BAJIbI IMEIOT OOIIYIO0 OCh, & TIEPBBIA KOHEI U TPETUH
KOHEIl HaXOATCS PSAOM IPYT C JAPYTOM; IEPBYIO Maccy, SKCIECHTPHYECKH YCTAaHOBICHHYIO Ha IEPBOM Bally U
BBITTOJIHEHHYIO C BO3MOKHOCTBIO BpAIIEHUSI BOKPYT IEPBOTO Baja; BTOPYIO MaccCy, SKCIEHTPHUUECKH yCTAHOB-
JICHHYIO Ha BTOPOM BajJy M BBIIOJHEHHYIO C BO3MOXKHOCTBIO BpAIlEHHS BOKPYT BTOPOTO Basla; TPETHIO MAacCCy,
SKCIEHTPHYECKH YCTAaHOBJICHHYIO Ha MEPBOM By IOJ IIEPBBIM YIJIOM OTHOCHUTENFHO IEPBON MACCHl M BBITIOJ-
HEHHYIO C BO3MOJKHOCTBIO BpAILCHUS] BOKPYT INEPBOTO Balla; YETBEPTYIO MaccCy, IKCIEHTPHYECKU YCTaHOBJICH-
HYI0 Ha BTOPOM BaJly IIOJl BTOPHIM YIJIOM OTHOCHTEJIBHO BTOPOH MAacChl M BBINOJHEHHYIO C BO3MOXHOCTBIO
BpallleHUsI BOKPYT BTOPOTO Bajia; MPHYEM TPEThsl M YETBEPTasi MacChl MPOCTPAHCTBEHHO OTJIENICHBI OT, COOTBET-
CTBEHHO, IEPBOI W BTOPOH MacC U BBITIOJIHEHBI C BO3MOXKHOCTBIO JAEHCTBUSI YaCTUYHO YpPaBHOBEUIMBAIOIINMHU
MaccaMH IIepBOW U BTOPOH MaccaM, COOTBETCTBEHHO; M NMPUBOJHYIO CUCTEMY, BBIIIOJIHEHHYIO C BO3MOXKHOCTBIO
BBIOOPOYHOTO TEHEPUPOBAHUS IDIUIITHIECKOTO, KPYTOBOTO U JITHEHHOTO KOJIe0aTeIbHOTO IBM)KEHHUS, TaK UTO:

B IIepBOH BEIOMpaeMOW HACTpPOMKe MPUBOTHAS CHCTEMa COOOIIaeT BpamaTrelbHOE ABIKCHHUE IIEPBOMY H
BTOPOMY BajiaM, YTOOBI 3aCTaBUTh MEPBYIO U BTOPYIO MacChl BPAaIlaThCs B OOIIEM HAIPaBICHHUH, CO3aBasi TEM
CaMBIM 3JUTHITHIECKOE HITH KPYTroBOe KojeOaTeIbHOe IBIKCHNE YCTPOWCTBA; U

BO BTOpOIl BEIOMpaeMoi HacTpOWKe MPUBOTHAS CHCTEMa COOOIIAeT BpaIlaTeIbHOE ABIDKCHIE EPBOMY 1
BTOPOMY BajlaM, YTOOBI 3aCTaBUTH MEPBYIO0 M BTOPYIO MacChl BPamaThCs B MPOTHBOIOJIOKHBIX HAIPaBICHUSIX,
co3/71aBasi TEM CaMbIM JIMHEHHOE KoJe0aTesIbHOe JBIKEHNE YCTPOUCTBA, TIPH ATOM CIIOCO0 COAEPIKHT:

yIpaBJeHHE, MTOCPEICTBOM IPOIECCOPHON CXEMBbl, MPUBOJHOIM CHCTEMOH Il BBIOOpa NepBO BRIOMpae-
MOH HAaCTPOMKH WIJIM BTOPOH BHIOMpaeMOi HACTPOUKH.

16. Croco6 mo m.15, JOMOJHHUTENBHO COAEpKALIUK yIpaBieHHE, MOCPEACTBOM IPOLECCOPHOM CXEMBI,
NPUBOJHONM CHCTEMOH JUIsl YIPaBICHUS YIJIOM JIMHEWHOTO IBMIKCHUS MYyTEM YIPaBJICHHUS OTHOCHUTEIHHBIMHU YyT-
JIOBBIMH TOJIO)KEHHUSIMU TIEPBOH M BTOPOIT Macc.

17. Cnoco6 mo 1m.16, DOMONMHUTEIHHO COACPIKAIIMHA YIIPAaBJICHHE, MOCPEIACTBOM TPOIECCOPHON CXEMBI,
MPUBOAHOM CHUCTEMOM JJIsl U3MEHEHHUs yriia JIMHEHHOTO JIBMXKEHHS C MEPBOTO yrila Ha BTOPOW YroJl BO BpeMs
paboThI YCTPOKCTBA.

18. Cnoco6 mo m.15, MOMONMHHUTENHHO COACpIKAIIUKA YIIPaBJICHHE, MOCPEACTBOM TMPOIECCOPHON CXEMBI,
MIPUBOIHOW CHUCTEMOW AJIS TMepexojia OT JIMHEHHOTO ABIDKEHHS K AIUIMNTHYSCKOMY WIN KPYTOBOMY IBMKCHHUIO
BO BpeMsI pabOThI yCTPOMCTBA.

19. Cnoco6 mo m.15, JOMOJHHUTENBHO COAEpKALIUK yIpaBieHHE, MOCPEACTBOM IIPOIECCOPHON CXEMBI,
NPUBOJHONW CHCTEMOH Uil 0OecIedeH sl BpallleHHs IIEPBOT0 M BTOPOTO BaJIOB B MPOTHBOIOJIOKHBIX Halpasiie-
HHSX C OOIIEH 4acTOTOM IS CO3MaHUs TUHENHBIX KOIeOaHHA.

20. Cnoco6 mo m.15, JOMOJHHUTENBHO COAEpIKALIUH yIpaBiIeHHE, MOCPEACTBOM IPOIECCOPHON CXEMBI,
MPUBOJHON CHCTEMOH JUIsl 0OecTiedeH s BPaICHHs IIEPBOTO ¥ BTOPOTO BajlOB B OJJHOM HAalpaBJIEHUH C OJMHA-
KOBOH YacTOTOM JJIsl CO3/TaHUS KPYTOBBIX KOJICOAHUH.

21. Crioco0 1o 1.15, TOTOTHUTETHHO COAepIKAIIUH:

OTCJIEKUBAHHE, TIOCPEICTBOM TPOIIECCOPHON CXEMBI, H3MEPUTEIHFHOTO YCTPOICTBA A M3MEpPEHHS YTIIo-
BOTO TIOJIOXKEHUS W/WIIA CKOPOCTH TIEPBOM U BTOPOH Macc; U

Ha OCHOBAaHUW HW3MEPEHHH, BBITIOHEHHBIX HM3MEPHUTEIBHBIM YCTPOWCTBOM, VIIpaBICHHE, MOCPEICTBOM
TIPOIIECCOPHON CXEMBI, IPUBOIHON CHCTEMOM IS YIIPaBICHUS OJHUM K OoJiee U3 4acTOT BpAIlleHUs, HAIIPaB-
JIEHUH ¥ OTHOCUTENIbHBIX YTIIOBBIX MOJIOKEHHM MEPBO U BTOPOH Macc.

22. Cnoco6 mo m.15, JOMOJHHUTENBFHO COAEpKAaLIUH yIpaBieHHE, MOCPEACTBOM IIPOIECCOPHOM CXEMBI,
NPUBOJAHONW CHCTEMOM JUIsl YHpPaBJIECHHs KOJeOaTeIbHBIM JBIKEHHUEM TaK, YTOOBI OHO OBIIO JIMHEHHBIM JIBHKE-
HHEM BJIOJIb JINHUHM, OPUEHTHPOBAHHOW MO YIVIOM B JMana3oHe OT mpuoOiam3urtenbHo O pagnaH 00 NpUOIH3H-
TEJBHO T PajfiaH OTHOCHUTEIHHO (PMKCUPOBAHHOTO HATIPABJICHUS.

23. Cnoco0 ympaBiieHHs] SKCIECHTPUKOBBIM BHOpPATOpOM, COJEpIKalllM IIEPBBIH Bajl, MMEIOIINHA TEepBbIH
KOHELl ¥ BTOPOH KOHeIl; BTOPOM BaJl, UMEIOIIUNA TPETUH KOHEI] U YeTBEPThIN KOHEI, IpUYeM IepBbIi 1 BTOPOH
BaJIBl IMEIOT OOIIYIO OCh, a TMEPBBIH KOHEI] W TPETHH KOHEI] HaXOAATCS PSAOM IPYT C APYroM; NEpBYIO Maccy,
SKCIEHTPHYECKH YCTAHOBJICHHYIO Ha TIEPBOM Bay U BBHIIIOJHEHHYIO C BOZMOYKHOCTBIO BPAIICHUSI BOKPYT MEPBO-
TO BaJla; BTOPYIO MaccCy, SKCIEHTPHYECKH YCTaHOBJICHHYIO Ha BTOPOM Bajly M BBHIITOJHEHHYIO C BO3MOXHOCTBIO
BPAIICHAUS BOKPYT BTOPOTO BaJia; TPETHIO Maccy, IKCIEHTPHUECKH YCTAaHOBICHHYIO Ha MIEPBOM Bally MOJ] IIEPBBIM
YTJIIOM OTHOCHTEIHHO MEPBOI MAacCHl M BBIIOJHEHHYIO ¢ BOBMOXKHOCTBIO BpAIIEHUs] BOKPYT TIEPBOTO BaJya; YeT-
BEPTYIO Maccy, SKCIEHTPHUUECKH yCTAHOBJICHHYIO Ha BTOPOM Bally MO BTOPHIM YTJIOM OTHOCHTEIHHO BTOPOH
MacChl U BBITIOJHEHHYIO C BO3MOXKHOCTBIO BPAIIeHUs] BOKPYT BTOPOTO BaJla; IPHYEM TPEThsI U YETBEPTask MaCChI
MPOCTPAHCTBEHHO OT/EJICHBI OT, COOTBETCTBEHHO, IIEPBOH M BTOPOI MacC M BBIIIOJIHEHBI C BO3MOYKHOCTBIO JEH-
CTBHSl YaCTHYHO YpPaBHOBEIIMBAIOIIMMH MaccaMH{ IIEPBOM M BTOPOH MaccaM, COOTBETCTBEHHO; M MPUBOIHYIO
CHCTEMY, BBITIOJIHCHHYIO C BO3MOXXHOCTBIO BBIOOPOYHOTO T'€HEPHPOBAHMS SJUTUNTHYECKOTO, KPYrOBOTO M JIH-
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HEWHOTO KOJIeOaTeIbHOTO ABMKEHUSI, TaK UTO:

B IEpBOW BHIOMpaeMOW HACTPOMKe NMPUBOJHAS CHCTEMa COOOIIAeT BpallaTelbHOE ABWKEHHE NEPBOMY H
BTOPOMY BajiaM, YTOOBI 3aCTaBUTH MEPBYIO U BTOPYIO MacChI BPAaIlaThCsl B OOIIEM HAIPaBICHHUH, CO3/aBasi TEM
CaMBIM 3JUTHIITHYIECKOE HITH KPYyTrOBOE KoJeOaTeIbHOe IBIKEHUE SKCIIEHTPIKOBOTO BHOpATOpa; U

BO BTOpOI1 BEIOMpaeMoi HacTpolKe MPUBOTHASI CHCTEMa COOOIIAeT BpaIlaTeIbHOE ABIDKEHIE EPBOMY U
BTOPOMY BajlaM, YTOOBI 3aCTaBUTH MEPBYIO0 M BTOPYIO MacChl BpamaThCs B MPOTHBOIOJIOKHBIX HAIPaBICHUSIX,
CO3/1aBasi TEM CaMbIM JIMHEHHOE KoyiebaTeNnbHOe IBIKECHNE SKCIICHTPUKOBOTO BUOpATOpa; MPH 3TOM CII0CO0 CO-
JIePIKHUT:

BBIOOp Yepe3 CHCTeMY NPHUBOAA JIMOO MEpBOH BBHIOMpacMOi HAaCTPOHKH, MO0 BTOPOH BHIOMpaeMoOW Ha-
CTPOMKH.

24. Cnioco6 mo 1m.23, AOTOJHUTENBHO COAEP KAl yIpaBieHHue NMPUBOIHON CHCTEMOW IUISl yIpaBICHHS
YIJIOM JIMHEHHOTO JBIDKCHUS MYTEM YIPABICHUS OTHOCHTCIBHBIMH YTIIOBBEIMHE ITOJIOKECHUSIMH TIEPBOU U BTOPOM
Mmacc.

25. Crioco0 1o 11.24, TONOJIHUTENBHO COJEPIKAIIUK yIIpaBiIeHNE TPUBOIHON CUCTEMOH JUIsl N3MEHEHHS yT-
JIa TMHEHHOTO ABMKEHHUS C TIEPBOTO YIJIa Ha BTOPOH YoM BO BpeMs pabOTHI SKCLIIEHTPUKOBOTO BHOpaTopa.

26. Crioco6 mo 1m.23, MOTMOTHUTEIHHO COAEp AN yIpaBlieHue TMPUBOIHONW CUCTEMOW IS mepexoia OT
JMHEHHOTO IBIKEHUS K DIUIMIITHIECKOMY WIIM KPYTOBOMY IBIDKEHHIO BO BpeMsl pabOTHI AKCIIEHTPUKOBOTO BHO-
paropa.

27. Crioco06 1o 11.23, TOTOJHUTEIHLHO COACPKAIMUN yIpaBIeHUE MPUBOIHON CHCTEMOU IJIsl oOecTieueHuUs
BpAIICHHUS TEPBOTO M BTOPOTO BAJOB B MPOTHBOIOJIOXHBIX HAIIPABICHHUAX C OOWIEH 9acTOTOHM Iy co3maHus
JMHEHHBIX KOJICOaHUH.

28. Crioco6 1o 1m.23, TOMOJHUTENIBHO COAEpKAalIUi YIpaBJICHHE NPUBOIHOIN CUCTEMOH Il oOecTiedeH s
BpallleHHs TIEPBOTO M BTOPOTO BAJIOB B OHOM HAIIPaBJICHHH C OJMHAKOBOW YacTOTOM /ISl CO3JaHUsI KPYTOBBIX
KOJICOaHUH.

29. Cnoco6 1o m.23, TOTMOTHUTETBHO COICPIKAIIUIL:

OTCJICKUBAHUE U3MEPUTEIHFHOTO YCTPOMCTBA ISl M3MEPCHHUS YIIIOBOTO TIOJNOKEHHUS W/HIM CKOPOCTH Tep-
BOM M BTOpOU Macc; u

Ha OCHOBAHWHW W3MEPEHUH, BEIIOJHEHHBIX U3MEPUTEIHHBIM YCTPOHCTBOM, YIIpaBICHUE MPHUBOIHOM CHCTe-
MOW IS yTIpaBJICHHUsSI OJHUM U 00Jiee M3 YacTOT BPAIICHUS, HAPABICHUI U OTHOCUTENBHBIX YTIIOBBIX ITOJIO-
>KeHUH 1epBOX U BTOPOM Macc.

30. Croco6 mo 1.23, MOMOJTHUTEIBHO COACPKAIMMUN YIpaBJICHWE MPUBOIHON CUCTEMOHN JUIS YIIPaBICHHS
KoJie0aTeNbHBIM JBHKEHHEM TaK, YTOObI OHO OBLIO JIMHEWHBIM ABHMKEHHEM BJIOJb JIMHWUH, OPUEHTHPOBAHHOM
TOJT YTJIOM B WAna3oHe OT mpuOam3uTeNnbHo 0 panuaH 10 MpUOIH3UTEILHO T paJlaH OTHOCHTEIHHO GUKCHPO-
BaHHOTO HAIIPABIICHHUSI.

100~

®ur. 2
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