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IMPYXHUHA C KOHTPOJIbHBIM YCTPOUCTBOM, CUCTEMA C BOPOTAMU U
IMPYXXHWHOU C KOHTPOJbHBIM YCTPOMCTBOM, A TAKXE CITOCOB JIJIA
9TOIO

H300peTeHne OTHOCUTCS K MPYKHHE C KOHTPOJIBHBIM YCTPOHCTBOM, K CUCTEME C
BOPOTaMH, MPEXKIE BCErO C MPUBOIUMBIMHU B AE€HCTBHE ABUTATEIEM MOJIbEMHBIMHU
BOPOTaMH, U C MPYKHUHOH C KOHTPOJbHBIM YCTPOHCTBOM, a TaKXkKe K CIocoly
KOHTPOJISI KOJIEOAaTeTbHONW XapaKTePUCTHKH NPY KHHBI.

Ha npakTuke n3BecTHO OOJbIIOE KOJUYECTBO MOIBEMHBIX BOPOT, H OHU C
JaBHEr0 BPEMEHH XOPOIIO 3apekoMeHoBanu cedsi. OHM ClyXaT B Ka4eCTBE 3aTBOPOB
ISl Pa3JIMYHOTO BHAAa MTPOEMOB ISl BOPOT B YACTHOH U MPOMBIIICHHOH cepe u
COoAepKaT MEePEKPHIBAIOINEE MPOEM ISl BOPOT MOJIOTHO BOPOT, KOTOPOE BBHIMOJIHEHO C
BO3MOXHOCTBIO ITEPEMEINEHUS B BEPTHKAJIbHOM HANIPABJIEHUH OT MOJOXKEHUS
OTKPBITUS (OTKPBITOW MO3UIMN) B MOJOKEHUE 3aKPBITUS (3AKPBITYIO MO3HUIUIO) U
Hao0opoT.

B xauecTBe npumepa noabeMHBIX BOPOT U3BECTHBI PYJIOHHBIE BOPOTA, KOTOPHIE
O00BIYHO UMEIOT: MOJIOTHO BOPOT, KOTOPOE COCTOUT M3 OTTHOAEMBIX OTHOCHUTEIBHO
ApYT Opyra Jiamejel, KOTopble Ha 00enXx OOKOBBIX KPOMKAX Mpoema IJisi BOPOT
HaIPaBJISAIOTCS B MOJIOKEHUE 3aKPBITUS C TOMOIIBIO BEPTHUKAJIbHBIX HAIPABJISIIOLIUX
IIMH, HAMOTOYHBIHN BaJl, HA KOTOPOM 3aKPEeMJIeHO MOJOTHO BOPOT U C MOMOIIBIO
KOTOPOT'0 MOJOTHO BOPOT MOJHUMAETCSI BBEPX U HAMATBIBAETCS, U
BJIEKTPOABHUTATEIbHBIA TPUBO/I.

H3BECTHO, 4TO B PYJIOHHBIX BOPOTAX JJisi OAaJJaHCUPOBKHU BECa MOJIOTHA BOPOT
CIeAyeT NMpeayCcMaTPUBATh YCTPOHCTBA Uit OamaHCHPOBKHU Beca. OOBIYHO OHU UMEIT
NPY>KUHBI, KOTOPBIE TPHU 3aKPBITHIX BOPOTAX HAXOASTCS MOJ MAaKCHMAaJIbHBIM
NpeaBapUTEIbHBIM HAMPSIKEHHEM U TTO3TOMY CONEHCTBYIOT JBUXKEHHUIO OTKPBITUSA
MOJIOTHA BOPOT. 3a CYET 3TOTO MOXKET JOCTHTATHCS CHHKEHHE HEOOX OTMMBbIX
NPUBOJIHBIX MOMEHTOB BPAIIEHHUS NIPU NPUBEICHUHN B AEHCTBUH TAaKUX PYJIOHHBIX
BOPOT, U MPH MPABUIBHONW FOCTHPOBKE 3TOH CTPYKTYPBI MOXKET MPENOTBPAIIATHCS
BHE3AIHOE MaJIeHUsI MTOJIOTHA BOPOT B CJIydyae HEHMCIPABHOCTH.

JUist TOr0 CHJla IPEeABaPUTEIbHOTO HANIPSIKEHUS TPYKHUHBI OOBIUHO BbIOMpaETCs

TakuM 0Opa3zom, 4ToOBI OHA B JIFOOOM cily4dae BIUIOTh A0 HEOOXOAMMOM TOUKH
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OanaHCHPOBKH MpEBBIIIANA TEKYIIHH BEC CBOOOAHOHN IIINHBI MOJOTHA BOPOT, TO €CTh
elle He BBIABUHYTOrO U3 Ipoema JJisl BOPOT y4acTKa IOJ0THA BOPOT. 3a CYET 3TOrO,
eciu B ciydae fedexra B IPUBOAHOM MEXaHU3ME UJIU BCIEACTBUE PYUYHOU
pa30IOKUPOBKHU, HAIPUMED B Clydae MpeKpaIeHHs TOAAYH 3JIeKTPONUTAHHUS,
BBI3BIBAEMOTO MIPUBOJOM 3AMUPAOINEro AeHCTBUSA OONbIIEe HET, MOJOTHO BOPOT
IABHKETCSI CAMOCTOATENBHO BILIOTh O MOJOXKEHUS OTKPBITHUA.

H3BeCTHO, HAIPUMEP, O TOM, UTO i OaJaHCUPOBKHU BECa MOKHO MPUMEHSTh
npyXuHbI KpydueHUsi. OHU pacrnoiaraloTcsi COOCHO C HaNpaBJSAIO UM YCTPONCTBOM U B
MOJIOKEHUHU 3aKPBITUS OJOTHA BOPOT SABJAKOTCS MOJHOCTBIO HANPSIKEHHBIMHU, a TaKXKe
IIPU OTKPBITOM IIOJIOTHE BOPOT Harpy3ka Ha HUX COOTBETCTBEHHO CHUJKEHA.

Kpome Toro, u3BecTHBI yCTpONWCTBA ISl OaTAHCUPOBKH BECAa KOHCTPYKTHBHOTO
THMA, Kakoil pa3wsicHeH, Hanpumep, B EP 0 531 327 B1. OOb14HO, B KauecTBe
NPY>XUHBl OHO UMEET BUHTOBYIO MPYKHUHY, a TaK)Ke 3aKpEIJICHHbIH Ha Hell HaTsSKHOHN
3JIEMEHT, KaK MpaBuiio, B popme kabensi, JeHTH! WK Henu. [Ipu 3TOM HIKHUN KOHEeI
NPY>XUHHOTO 3JIEMEHTa IPOYHO COEJUHEH C MOJIOM, B TO BpeMs KaK €ro BepXHUMH
KOHEI] 4ePe3 HATSI)KHOU 3JIEMEHT CBSA3aH C PAaCIOJIOKEHHBIM Ha PYJIOHHBIX BOPOTaX CO
CTOPOHBI DAJTKH-NIEPEMBIUKH BOPOT HAMOTOUYHBIM BajoM. HaTs>KHOM 3J1€MeHT B Xoze
Ipolecca 3aKPbITUs PYJTOHHBIX BOPOT HAMATBIBAETCS IIPU 3TOM HA 3TOT HAMOTOYHBIHN
BaJI PacIojararUMHUCs HEMOCPEACTBEHHO APYT HA ApPYre CIOsIMU, TaK YTO
NPY>XUHHBIN 3JIEMEHT HampsiraeTcst Bo Bce Oonpmei mepe. C apyroi CTOpOHBHI,
ABUKEHUE OTKPBITHS MOJOTHA BOPOT CBSA3aHO € MPOLECCOM Pa3MaTbIBAHUS HATSIKHOTO
3JIEMEHTa C HAMOTOYHOTO Bajla, TAK YTO MPH 3TOM MOJIYy4AEeTCs] CHUKEHUE HAaTPY3KU Ha
npyxuHy. IIpu 5TOM HaMOTOUHBII Bajl CBA3aH C MPUBOJOM PYJOHHBIX BOPOT.

JUist COBepIIEHUsI OTKPBITHI BOPOT C OONBILION YaCTOTOM, Mpexkae BCEro B
NPOMBIILIEHHOH cepe, HaXOAAT MPUMEeHeHUEe OBICTPOXOHBIE TTOABEMHBIE BOPOTA.
ITonoTHa BOPOT ABHMIKYTCS B TAKOBBIX C OOJIBIIMMU BEIUYUHAMHU X014,
COCTABJIAOLIMMHU IO HECKOJIBKO MeTpoB. biarogaps 4acto 10CTUraeMoi BBICOKOM
CKOPOCTH TIPUBEICHHUS B NEHCTBUE, COCTABJIAIOM e Oobine yeMm 2 M/cC, B
OOJIBIIMHCTBE Cly4aeB MOJO0HBIE OBICTPOXOAHBIE BOPOTA MOKHO CTABUTh MEXAY
ABYMs, CIEAYIOLUUMHU APYT 32 APYrOM MpOe3AaMu JJisl BUJIOYHOIO MOTPy3dHUKa U TOMY
nogo0HOTO U, TAKUM 00pa30M, BBIMOJHATD 3aAIMUTY OT aTMOC] epHBIX (PaKTOPOB U
CKBO3HSIKOB HJIM OT NMOTEPH KOHAUILMOHUPOBAHHON aTMOC(ephbl B TOMELEHHUH.

Tem He MeHee, CONYTCTBYIOLIAsA OBICTPBIM ABMKEHUSIM BOPOT MOBBILIEHHAS

MEXaHUYECKAasa Harpy3ka Ha KOMIOHCHTHI IPpUBOAAa BOPOT NPUBOIUT K npo6neMe,
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COCTOSIIEH C TOM, YTO BO3PACTAET BEPOSITHOCTh OTKa3a KOMIIOHEHTOB npuBoja. Tak,
HATSKHBIE 3JIEMEHTBHI, NPYKUHBI, OMIOPHBIE Y3JIbl U JEPKATEIN MOTYT U3HAIIUBATHCS U
B HAUXY/AIIEM clly4ae OOpbIBATHCS UJIU JK€ JIOMAThCS, YTO MOXKET NPUBOAUTD K
HeXXeJaTeJIbHOMY MaZeHHIO MOJIOTHA BOPOT. BeneacTeue 3Toro Bo3HUKaeT OobIuast
yrposa 6€30macHoOCTH.

bonee Toro, OTKkpbITHE UM 3aKPBITHE BOPOT UJIU JK€ MPOXOJ Yepe3 NMpoe3n B
BOPOTAax sIBJSIETCS TOTna OOJbIle He BO3MOXKHBIM. BenencTBue 3Toro aist
noTpeduTeNsi, Kak, HaIpuMep, Ui TPAHCIOPTHON OpraHU3aLMU, MOTYT BO3SHUKATh
HEMaJIble 5KOHOMHYECKHE TIOTEPH.

JUist IpeoTBpalleH sl 3TOTO BOPOTHBIE MEXaHU3MBbI B HACTOSINEE BpEMSs
MOABEPTAOTCS PETYJSIPHOMY TEXHUYECKOMY OOCITYKUBAHUIO, IPUYEM UHTEPBAJIBI
TEXHHYECKOT0 OOCIYKUBAHUS Ha3HAYAIOTCS HACTOJIBKO KOPOTKUMH, YTO MOJIHAS
notepsi paboToCIOCOOHOCTH BCJIEACTBHE MOBPEKAEHUS 32 CUET BO3NEHCTBUN
OKpyXKaroIeil cpensl, HeOONbIINX Ae(PEKTOB UM U3HOCA MOXKET MOYTH MOJHOCTHIO
UCKII0YaTheA. Takoe TEXHHYECKoe 00CIy KUBAHNE U PYUYHON KOHTPOJIb
(G YHKIMOHUPOBAHUS BOPOT, MPEXKIAE BCETO BAXKHBIX JJIsi 0€30MacHOCTH (PYHKIUMH,
ABJISIETCS, OJIHAKO, 3aTPATHBIM B OTHOLIEHUU BPEMEHH U 3aTpaT. B momonHeHue
3TOMY, IPU TEXHHUYECKOM OOCIYKUBAHUH 3a4aCTYIO HOJIDKHBI 3aMEHATHCS
MOABEP KEHHbIE H3HOCY KOMIIOHEHTBI U KOHCTPYKTHUBHBIE 3JIEMEHTBI BOPOT, TOATOMY
IPY HAa3HAYEHHBIX CJIUIIKOM KOPOTKMMH UHTEPBAJIaX TEXHHUYECKOr0 OOCIy KMBAHMS
elle He Hy>KJarlHecss B 3aMeHe KOMIIOHEHTHI U KOHCTPYKTHUBHBIE 3JIEMEHThI
3aMEHSIIOTCsI CIIMINKOM paHo B ymepd cebe.

C yuerom sToro, uz DE 10 2015 107 416 A1 uzBecTHa cuctemMa KOHTPOJIs
Ka4eCTBa HAMPABISIOUIUX IJIs BOPOT, KOTOPAasi C MOMOIIbIO HAHECEHHOTO
HEMOCPEJACTBEHHO HA MOJIOTHO BOPOT JAaTYHUKA PETUCTPUPYET YCKOPEHUE UJIH JKe
BUOpALMIO TOJIOTHA BOPOT MPH MEPEMEIIEHUH, TO €CTh BO BPEMsI OTKPBITUS UJIH K€
3aKpPBITHS. 32 CHET 3TOTO MOKHO ONPeAessiTh KO3 (PHUIUESHT TPEHHUS MEXAY MOJIOTHOM
BOPOT W HANPABJISIIOIIEH BOPOT U/UIN CTENEHb U3HOCA ONMOPHBIX KOMIIOHEHTOB
BOPOTHOI'O MEXaHU3Ma M, CIEJ0BAaTEIbHO, KOHTPOJHUPOBATh PYHKIIHMOHAIBHYIO
IPUTOAHOCTb BOPOTHOIO MEXaHU3MA, TaK YTO HapylleHHe CBOOOIbI MepEeMeIIeHHUs
MOJIOTHA BOPOT MOJKET BBISIBIATHCS HA PaHHEH CTAIUM U YCTPAHATHCS BO U30EKaHHE
MOCJEAYIOLUX MOBPEKICHUMN.

HanpsxkeHHOE COCTOSTHHE MPYKUHBI KaK CYIIECTBEHHOTO KOMIIOHEHTA

ycTpoiicTBa Ayt OaJaHCUPOBKHU BECa HIMEET MECTO, KOHEYHO, HE TOJbKO IpHU
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nepeMeIleHUH OJOTHA BOPOT, HO BCIEACTBUE CHIIbHBIX MEPEXOIHBIX KOneOaHuit
NpPY>XUHBI IPU OCTAHOBKE MOJIOTHA BOPOT TAaKXXe NMPU JOCTUIKEHUU COOTBETCTBYHOILETO
KOHE4YHOTro nojoxeHus. C 3TUM CBA3aH APYyroil puck oTkasa.

B 5TOM OTHOWIEHUH NPYKUHA SABJISETCS B BOPOTHOM MEXaHU3ME KPUTHYHBIM
KOMIIOHEHTOM, OTKa3 KOTOPOrO MOXET 03Ha4aTb ONAaCHOCTb AJIA Y€J0BEKA U TEXHHUKHU.

Kpome Toro, npyuHbl ¢ BApbUPYIOLIUMHUCA CBOMNCTBAMU NPY>KUHBI
PaCCUMTBIBAIOTCS U U3TOTABJIMBAIOTCS C OpUEHTaUKel Ha 000OpyIOBaHUE U
WHIUBHUAYAJIbHO IJIs KaXXIbIX BOPOT HA OCHOBAHUU THUIIA, BeCa MOJOTHA BOPOT,
CKOPOCTH OTKPBITHS U 3aKpbITUs. [IpobnemMy mpencTaBisitor coO0H Takke
npeayCMOTPEHHBIE OIUOOYHO, HETOAXOAAIINE UM H3MEHSIOLINECS CO BpEMEHEM
CBOWCTBA MPY)KUHBI, TAK KaK CBONCTBA MPY>KUHBI TOJKHBI OBITh MTOJOTHAHBI TOYHO.

Ecnu, moMuMoO 3TOro, IPpUMEHSIIOTCS NIPY>KUHBI, KOTOpPble HE MPEAyCMOTPEHbBI s
KOHKPETHOTO BOPOTHOTO O0OPYAOBAHHS, TO U3 3TOT'O MOXKET CJIEIOBATh YIPo3a s
Oe3zomacHOCTH.

Hpyroit npobieMoil NPUHIUITUAIBHO SIBJISETCS TaK)Ke SHepProcHabKeHne
YCTaHOBJIEHHBIX B MTOJIOTHE BOPOT JATUYHUKOB. DJIEKTPOCHAOKEHNE NTATUUKOB B MOJOTHE
BOPOT OCYIIECTBJISIETCS, KaK MPAaBUJIO, C TOMOLIBIO CIUPAJBHBIX UJIN BOJIOYALIUXCS
kabenel UM C MOMOLIbI0O CMOHTHPOBAHHBIX B MOJIOTHE BOPOT SHEPTETUUECKUX LIeTeH.
OnHako OHU MOABEPralOTCs CUIBHOMY MEXaHUUYECKOMY CTAPEHHUIO UJIM K€ U3HOCY, TaK
KaK, MpeXae Bcero, B OBICTPOXOAHBIX BOPOTAX BEJIMKA HArpy3ka Npu nepemMenieHun. B
JOTIOJIHEHHE K 3TOMY, AJIs IPUMEHEeHUs Kabenel u HHepreTHYeCKuX renen
HEOOXOAMMBI OOJIbLINE KOHCTPYKTHUBHBIE PACXOABI, YTO CBSI3aHO C
COOTBETCTBYIOLIUMHU 3aTPATaAMHU.

3anaya n300peTeHUs COCTOUT B TOM, YTOOBI MPEAYCMOTPETh YCTPOHCTBO,
CHUCTEMY U CIIOCO0 AJISl MOBBIMEHUS SKCIIIyaTallHOHHONW 0€30MacHOCTH BOPOT €
Npy>XKUHAMHU.

ITpu 3TOM 17151 TOTO, YTOOBI MPENYCMOTPETh YCTPOMCTBO, CUCTEMY U CIIOCOO IS
MOBBILIEHHS SKCITyaTAIMOHHON 0€30MacHOCTH BOPOT C MPYKUHAMH, KOTOpPbBIE
SBJISIIOTCA HAJEKHBIMHU WU/WJIH BBITOAHBIMH B OTHOIIEHUH 3aTPAT, MOTYT OBITh
NpeNyCMOTPEHBI ApyTrUe LieeBble YCTAHOBKHU.

JKkcryaranuoHHas 0€30MacHOCTh BOPOT MOXKET BKJIIOUATh B ceOsi, mpexae
BCEro, aCMeKThl PErUCTPALlMU U3HOCA, PETUCTPAllMU KPUTHUYECKUX HEUCIIPABHOCTEN B
MEXaHHYECKOH 4aCTH BOPOT, pETUCTPALMHU OIMOOK MPU TEXHUYECKOM 00OCTyKUBAHUU

W/UNA PErucTpPalii JOJITOBPEMEHHBIX XapPaKTePUCTUK MEXaHUYECKON YaCTH BOPOT.
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JlaHHas 3aja4ya peleHa npeaMeTaMyu HE3aBUCUMBIX IYHKTOB (OPMYJIbI
nzoOpereHus. Jlpyrue acnekThl U MPEANOUYTHTEIbHbIE YCOBEPIICHCTBOBAHUS
ABJISAIOTCA IPEIMETOM 3aBHCHUMBIX MMYHKTOB (POPMYJIBI U300PETEHUS.

CoriacHo OTHOMY acmekTy n300peTeHus NpenycMOTpeHa MpyKUHA ¢
KOHTPOJBHBIM YCTPONUCTBOM, IPUYEM 3TO KOHTPOJbHOE YCTPONHCTBO UMEET
clenyrlnee: NpeayCMOTPEHHYIO Ha KOJIeOmoImeiics 4acTH NPy KUHBI CEHCOPHYIO
IJ1aTy, NPEeIyCMOTPEHHBIH HA CEHCOPHOM IMyiaTe CEHCOPHBIN OJIOK sl peruCTpaIuu 1o
MeHbIIeH Mepe OTHOH (PU3NUeCKOl BETUYNHBI MPYKUHBI TPU KOJEOAHUH NIPYIKUHBI,
OJIOK aHAJIM3a JAHHBIX JUISI AHAJIM3a PETUCTPUPYEeMOH GU3NYECKON BETUUYHHBI, TPUYEM
OJIOK aHAJIM3a JAHHBIX BBIIOJHEH TAaKUM O00pPa30oM, YTO BBISBJISIETCS WU
NpeIBOCXUINAeTCs OTKa3 Npy>KUHbl. CeHCOpHas MJjaTa MOXKET COCTOATh, HAIPUMED, U3
n3BecTHOro Mmarepuana FR4 u uMeTs TOKONPOBOAALINE TOPOXKKHU, MECTA NAEK U
HAaHECEHHbIC Ha Hee C OJHON MJIM 00eUxX CTOPOH aKTHUBHBIE U/UJIHU MMaCCUBHBIE
KOHCTPYKTHBHBIE 3JIEMEHTBI.

B obmewm ciygae, mpy:kuHa O3HadaeT 31eCh AehOPMHUPYEMBbIH yIIPpyTo
KOHCTPYKTHBHBIN 3JIEMEHT, KOTOPBIH 32 cUeT ne(opMUpOBaHUS HAKAIIJINBAET
MEXaHHYECKYI0 SHEPTHIO U NPUTOJEH, MPEUMYIIECTBEHHBIM 00pa3oM, s
oOpasoBaHus ycTpoicTBa i1 OamaHCUPOBKH Beca. [loHATHE «IPYKUHA» MOXKET
0003HauaTh Kak MPYKUHHBIA 3JIEMEHT UJIN OTHAEJNbHYIO IPYKHUHY, TaK U MaKeT
NpPY>XXUH, KOTOPBIN COAEPKUT HECKOJIBKO OTHAEIbHBIX NpYyXuH. IIpyk1Ha MOXKET UMeTh
NPOJONBHYIO OCh, © OHa MOYKET PearupoBaTh HAa PACTSKEHUE U/WUJIU CXKATHE
MPOTUBOAEHCTBYOLIEN cuyioi. ECiu 4acTh MpyKUHbBI BBIBOAUTCS U3 MOJOXKEHUS
MOKOsI U OTIYCKAETCs, TO CPeAU MPOUYETro 3TO NPUBOAUT 34 CUET
NPOTUBOJEHCTBYIOLIEH CUJIbI K XapaKTEPHOMY KOJIeOaHUIO MPYKUHBL. XapaKTepHOe
KoJe0aHue MPy>KUHBI MOKET 03HAYATh KaK KojieOaHue BCeH MPYKUHBI, TaK U
KoJe0aHue 4YacTu NMpyXUHbl. Perucrpupyemas npu konedaHUH NPy KUHBI GU3NIECKas
BEJIMYMHA NPYXUHBI OCHOBBIBAETCSI HA CBONMCTBE MPYKUHBI, KOTOPOE, UCXOAS U3
o0bI4HOrO ompeneneHus GyHaaMeHTalIbHON (PU3NUKHU, MOXKET COnepKaTh KO3 puueHT
D xectkoctu npyskuHbl. Takum 0O6pa3oM, U3 perUCTPUPYEMOIl TakKuM oOpazom
¢$u3nUecKoi BENUUYUHBI MOXHO MOJy4aTh HHPOPMALIUIO O CBOHCTBE MPYKUHBL,
HalpuMep O €e MeXaHM4eCKOH cToHkocTH. IIpykrHa MOXKeT ObITh, HAIPUMED,
BUHTOBOH MPYXUHOM.

BrisiBieHHE OTKa3a NPY>KUHBI CBOJAUTCS K BBISIBJICHUIO U3JI0Ma MPY>KUHBI UIIH K

APYroMy OTPULIATEIbHOMY U3MEHEHHUIO CBONCTBA NPy XHUHBL. M3MeHeHue cBolUCTBA



10

15

20

25

30

-6 -

SIBJIAETCS] OTPULATEIbHBIM, €CJIM OHO HEFaTUBHO BJIUSAET HA NPUMEHEHUE NPYKUHBI IO
HaszHaueHHI0. [IpeaBocxulieHne 0Tka3a OTHOCUTCS K BBISIBJIEHHUIO NPEACTOAIIEr0
OTKa3a mpexzae, 4yeM OH BO3HUK (pakTuuecku. OTKa3 MOXHO BBISIBJIATDH UJIH XKe
NPEeABOCXUTUTDH MOCPEICTBOM TOT'O, UTO € MOMOLIBIO CEHCOPHOTO OJI0Ka Mpu
KoJeOaHuU NPy KUHBI PETUCTPUPYETCS O MEHbIIEH Mepe OHa pU3nYecKasi BeJIMUHHA
NPY>XUHBI U C TOMOLIBI0 OJIOKA aHANN3a JAHHBIX aHAJIU3UPYETCS TaKUM 00pa3oM, 4TO
NOTEHLIHAJIbHOE COOBITHE MOBPEKACHUS, HAIPUMED U3JIOM MPYKUHBI, MOXKET
MPEeIBOCXUINATHCS C BHICOKON BEPOSITHOCTHIO 10 €r0 BO3HUKHOBeHUs. Hanpumep, nis
NPY>XUH C MpeAoNpeaeIeHHON XapakTepUCTUKON ¢ MOMOIIBbIO HKCIIEPUMEHTOB MOXKET
ONpeNeNsaThCs NMpeies UM NOPOroBOe 3HaUeHNe B OTHOIIEHUH 110 MEHbLIeH Mepe
OHOW (PU3UUECKON BEJIMYHHBI, IPU KOTOPOM OTKa3 MPOUCXOIUT C HEKOTOPOI
BEPOATHOCTBIO, KOTOpas HE ABJSAETCS OOJNbIe MPUEeMJIEMON 111 OOBIYHON
sKcrmyatanuu Bopot. Ilpu sTom, nmpexae Bcero s (ObICTPOXOAHBIX) PYJIOHHBIX
BOPOT, JEHCTBYIOT OOBIYHBIE MPABUIIA JJIsI CUCTEM 0€30MaCHOCTH.

CornacHo yCOBepIIEHCTBOBAHUIO U300peTeHNs OJIOK aHaIN3a JaHHBIX BBHITIOJIHEH
TakuM 00pa3oM, 4TO OH BBISBISAET WU MPEIBOCXHUIIAET OTKA3 MPYKUHBI TOCPEACTBOM
TOTO0, YTO AHAIU3UPYETCS MepexoqHas konedaTenbHas XapakKTePUCTHKA NPy KUHBI
MIOCJI€ HAPSI)KEHHOTO COCTOSIHUS MPY>KUHBI, HAIPUMED MOCJe YAJIUHEHUS WIN CKATUS
BJIOJIb MPOJOJBHON OCH NMPYXKUHBI, U OJIOK aHAJIN3a JaHHBIX BBIMOJHEH TAKUM
o0pa3oMm, 4TO B Cllydae eCJIU MPeIBOCXHUINAETCS WU BBISIBISETCS OTKA3 MPY)KUHBI, OH
BBbIIAET MOJIOKUTENbHBIH KOHTPONIbHBINH curHai. Ilepexonnas konedarenbHas
XapaKTEePUCTUKA O3HAYAET XapPAKTEPUCTUKY NMPYKUHBI IOCJIE €€ HANPSI)KEHHOTO
COCTOSIHHSI, B TO BpeMs KaK MOHATHE «KoJjieOaTeIpHas XapaKTepUCTHKA» OTHOCUTCS K
ee KoyebaTeNbHON XapaKTepUCTUKE B L[EJIOM, HaIIpPUMEp TakKe BO BpeMs ee
HaINpsi>KEHHOTO COCTOSIHUS.

ITonoxuTenpHBI KOHTPOJIBHBIN CUTHA O3HAYaeT CUTHAJ, KOTOPBIA NPUTOAE€H
IJIS1 TOTO, YTOOBI YBEIOMJIATh 00 OTKa3e HJIM O MPEACTOsIIeM OTKa3ze NMpyXuHbL. [lpu
5TOM MEPEXOAHBIM KOJIeOaHHEM MOKET Ha3bIBAThCS, MPEXKAE BCEro, Takke KojedaHue,
KOTOPO€ BO3HUKAET B KOHLIE HANPS)KEHHOT'O COCTOSIHUS MPY>KUHBI IPU MEPEXOJE B
MOJIOKEHUE MOKOsI, HAallpUMep, €CJIM B MPOLIECCe 3aKPbITUS UIIM XK€ OTKPBITUS MOJOTHA
BOPOT NOCTUTHYTO KOHEYHOe nojoxeHne. KoHeuHoe MoyiokeHue MoJoTHA BOPOT
SIBJIAETCS] 3aBUCHUMBIM OT TEKYyLIeH CTEeNeHU OTKPBITUSA U 3aKpbITUs BOPOT. OHU MOTYT
OBITH 3aKPBITHI UJIM K€ OTKPBITHI IOJHOCTBIO UM YacTU4HO. IlepexonHoe konebaHue

BOPOT MOJKET BBISBJISATHCS HA OCHOBAHUHM OOBIUHBIX ((PU3NUECKUX) XapaKTEPUCTUK
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NPY’KHHBI IPU NepexoaHoM kKosebanun. Hanpumep, MOKET BBIABIATHCS CHUXKEHHE
aMILIATY 1Bl KOJIEOAHUs HAa IPOTSKEHUU 110 MEHbIIEeH Mepe ABYX MepHoaOB (CHOBA,
HaIrpuMep, ¢ MOMOIIBIO TOPOTOBBIX 3HAUYEHUH ), UIU MOXKET OCYINEeCTBISATHCS
KOPPEJALHNOHHbIN aHAJIu3 IO MEeHbLIEeH Mepe OJHON U3 PEruCTPUPYEMBIX BEJIUYUH.
ITonpoOHee 00 3TOM pa3bsCHIETCS HIDKE CO CCBHIIKOW Ha (UTYPBHI.

CornacHo yCcOBEepIIEHCTBOBAHUIO U300 peTeHNs KONEeONIOIascsl YacTh MPYKUHBI
SBJISIETCSL CpeaHel 00acThIO MPYIKUHBI, cocTapisitomen ot 30 % no 70 % ot oburei
ITUHBI Py KUHBL. O0Ias qIuHA NPy KUHbI 03HAYAET PACCTOSIHUE MEXKAY ABYMsI
NPOTUBOJICIKAIMMUMHU KOHLIAMH MPYKUHBI BIOJb MPOJOJbHON OCU MPYKHHBI.
Perucrpanus mo MeHbineid Mepe ogHON PU3NUECKON BETUYNHBI PY KUHBL,
OCHOBBIBAIOINASICA HA KOJeOAHUH B CPEAHEH 4acTU MPYKUHBI, MOXKET OBITh
NPEeANOYTUTENBHON MPUMEHHUTENbHO K BBISIBJICHUIO WUJIU JK€ MPEIBOCXUIICHUIO OTKa3a
NPy KHHBIL.

CornacHo yCOBEpLIEHCTBOBAHHUIO H300pETEHUS IO MEHbIIEH Mepe OaHa
du3nyueckas BeIUUNHA SBJISIETCS 110 MEHbIIEH Mepe OMHOHN U3 CIEeNYIOIIUX BEJIHYHH:
MECTOIIOJIOKEHUE, CKOPOCTh, YCKOPEHUE, TEMIT YCKOPEHUSI CEHCOPHOTro 0JI0Ka U
MOJIOKEHUE CEHCOPHOM MJaThI.

ITon moHsATHEM «MECTONOJOKEHNE» IMOHUMAETCS NMO3ULHS B IPOCTPAHCTBE, a
MO/ IOHATHEM «IIOJIO)KEHHE)» - OPUEHTALHS B IPOCTPAHCTBE. T€JI0 MOKET U3MEHSTh
CBO€ MOJIOKEHUE MMOCPEACTBOM BpPAIEHUs], HE U3MEHSS CBOEr0 MECTOIOJIOXKEHUSI, U
Ha00OopOT.

B3aumocBsi3b Mexay Temnom J(t) yckopeHus (Cp. ¢ MOHATHEM «TEMII
YCKOPEHHs» B KJIACCUYECKON MeXaHMKe), yckopeHuem d(t), ckopoctbio ¥(t)u
MeCTOMnoJoKeHueM X (t) MOKET ObITh OMKMCAHA MATEMATHYECKH CIIENYIOLIUM

YPaBHEHUEM:

da) _ d*uw) _ d*x(t)
at ~  dtz  dt3

j@) =

(ypaBHeHue 1)

Tak, HanmpuMep, CKOPOCTH SIBJISIETCSI EPBOIl MPOU3BOIHOM (T. €., ©3MEHEHHEM)

BEKTOpPA MECTOIOJIOKEHHs [0 BPEMEHH, YCKOPEHUE SABJISIETCs NEPBON NPOU3BOAHOU
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BEKTOPAa CKOPOCTH IO BPEMEHH, U TEMII YCKOPEHHUS SIBJIsIeTCS MepBOH MPOU3BOIHOMN
BEKTOpPAa YCKOPEHUs IO BPEMEHH.

IToHsTHE «YyCKOpPEHHE» UCIONb3YETCs B HACTOSAIIEM cliydae, B 00IeM, TO eCTh
TaK)Ke€ B 3HAUEHUM «TOPMOKEHHE» MM XK€ «3aMEeNJIeHHe», KpOMe TeX CIy4aes, Koraa
bakTuueckre 00CTOSATEIbCTBA HACTOATENBHO 3aCTABJISIIOT CAEJNIATh BHIBOA O 4YeM-JIH00
UHOM.

Ecnu nmpoucxoaut u3aoM nNpykKUHBI U HUHOE U3MEHEHHE CBOMCTBA MPYKUHBI, TO
BCJIEICTBHE 3TOT'O MOXET H3MEHSTHCSI MECTOIOJIOKEHNE, CKOPOCTh, YCKOPEHHUsS! U/ WITH
TEMI YCKOPEHUsI CEHCOPHOTO OJIOKA W/UJTU MOJIOKEHNE CEHCOPHOH IMJIAThI 110
CPaBHEHUIO C MPYXXUHON C KHOPMaJIbHBIMY» CBOHCTBOM. 3a CUET 3TOr'0 MOXET
BBISIBJISITHCS M/UJIM IPEBOCXHUINATHCS OTKA3 MPYIKUHBL

CpenctBoM st peructpanuu GU3NIECKON BEIUUYUHBI MOXKET ObITh, HAIIPUMED,
IaTYUK YCKOPEHUs], KOTOPBIA U3MEPSET YCKOPEHUE CEHCOPHOTo OJI0Ka BAOJIb
NPOJOJBHON OCH MPYKUHBL. J[aTYUK YCKOPEHUS MOXKET OBITh, HAIPUMED,
NbE303JIEKTPUUECKUM AATUUKOM yckopeHus unu MEMS -natuukom yckopenus. C
MOMOIIBI0 TOAOOHOTO aTYMKa YCKOPEHHE CEHCOPHOTro OJIOKa MOXKET U3MEPATHCS
AOCTATOYHO TOYHO M C BBICOKOW 4acTOTOH onpoca (Hanpumep, 6osee 50 I'm).

CoryacHO yCOBEpIIEHCTBOBAHUIO U300peTeHNs OJIOK aHaIN3a JaHHBIX BBHITIOJIHEH
ISl TOTO, YTOOBI, OCHOBBIBAsICh 10 MEHbINEH Mepe Ha OAHOI perucTpupyemMoi
duznUeckoi BeIUYNHE, ONpeaessiTh 10 MEHbIIeH Mepe OJJHO OLleHUBaeMOe 3HAUYEeHUE,
U CPAaBHUBATh €r0 C COOTBETCTBYIOIIUM, 3apaHee 3aAaHHBIM IOPOTOBbIM 3HAUECHUEM
OTKa3a WJM C JUAaNa30HOM 3Ha4Y€HUH 0TKa3a, U KOHTPOJbHOE YCTPONCTBO BBHIMOJIHEHO
IJIs1 TOTO, YTOOBI B TOM CJy4ae, €CJIM yCIOBHE CPABHEHUS BBIITOJHEHO, BHIAABATh
KOHTPOJBHBIN CUTHAJ, KOTOPBIN yka3biBaeT Ha oTka3. OueHnBaeMoe 3HaUeHUE MOXKET
COIepIKaTh TakKe€ MHOXKECTBO PACCUUTAHHBIX OTIEJbHBIX 3HAUEHUNH, OHO MOXET
conepkKaTh, HAPUMEP, B IPOTrPAMMHOM 00€CIeYeHUH YIOPSIAOYEHHBIH MAaCCUB HIIH
K€ YUCJIOBYIO MMOCJIENOBATEIbHOCTDh (PU3NUECKUX BEJIHYHH.

Takoe cpaBHEHHE MOXET OCYLIECTBIATHCS, HAIpUMeEp, C MOMOLIBIO KOMIapaTopa
WIH [UQPPOBOrO CPABHEHHS MIJIM MOXKET OCYLIECTBIATHCS TAKXKe C MOMOIIBIO Ooee
CJIOKHBIX METOJOB CPaBHEHHUs (HampuMep, C MOMOIIBIO COMOCTABIEHUsI 00pa3OB UIIH
C MMOMOIIBIO PACYETOB C MCIOJIb30BAHNEM HEHPOHHBIX CETeH). Y CIOBHEM CPaBHEHUS
MOXET OBITh, HAPUMEP, YTO OLIEHUBAEMOE 3HaUeHHUE OJHOKPATHO WJIU Ha
NPOTSKEHUU 3apaHee 3aJJaHHOr0 IPOMEXXYTKa BPEMEHU NPEBBILIAET 3apaHee 3aJJaHHOe

NMOPOroBO€ 3HAYCHUEC OTKa3a UJIU HAXOOUTCA B AHUAIIA30HEC 3Ha4YeHHM oTKas3a. B
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3aBHUCHUMOCTH OT TOTO, KaK ONpeeNIeHbl MOPOrOBOe 3HAUEHHE OTKAa3a UJIU HAINa30H
3HAYEeHHUH OTKa3a, YCIOBHE CPABHEHUS MOXKET, OJJHAKO, TAK)KE TJIACUTh, YTO
OLIEHUBAEMO€ 3HAUEHHE OJHOKPATHO UJIM Ha NMPOTSKEHUH 3apaHee 3alaHHOr O
IPOMEXYTKA BPEMEHH HAXOJUTCS HIXKE 3apaHee 3aJJaHHOTO MOPOrOBOTO 3HAYEHUS
OTKa3a WJIM HaxOJUTCS 3a MpeaeIaMy Auana3oHa 3Ha4eHU oTkasa.

OueHnBaeMoe 3HaUEHUE MOXKET ObITh, HAPUMEP, AMIUTUTYIOHW KoneOaHus u/unu
YaCTOTOW HIIH XK€ JUIUTEIbHOCTBIO Mepuoaa KojaedaHusi U/Mial MOKeT OBbITh
IUTUTENBHOCTBIO MEePexXOoaHOro konebanus. OueHnBaeMoe 3HaY€HHEe MOXKET OBbITh
TaKXe CpeIHUM 3HAYEHHEM aMILUIUTYAbl KoJieOaHus Mocie Mo MeHblIeld Mepe IBYX
ObEMOB BOPOT, 4TOOBI OTPAHUYMBATH BIUSHIE TOMeX. B HOMoIHEHHE K 3TOMY,
OLIEHUBAEMOE 3HAYECHHE MOJKET COAEPKATh MHOKECTBO OTHEJIbHBIX 3HAYSHUH.
Bo3MokHbIe (GOPMBI BBIMOJHEHHs] H300PETEHHSI He OrpaHUYEHbI, OTHAKO, Ha3BaAHHBIMH
3/1€Ch B BUJ€ NMPUMepa OLEHHBAeMbIMH 3HaYCHUSIMU. [1OIXOASIIIMMHU OLlEHUBAEMbIMHU
3HAYEHUSIMH MOTYT ObITh, HATIPUMEp, 3HAUYCHUSI, KOTOPbIE JAIOT BbIBOABI O CBOWCTBE
npykuHbl. OLIEeHHBaeMO€e 3HaUeHHE MOKET UCIOJb30BAThCS TAKKE JJIsl TOTO, YTOOBI
BBISIBJIATH MEPEXOIHOE KoieOaHue MPY KHHBI.

CornacHoO yCOBEpUIEHCTBOBAHHUIO U300pETEHUsI HA CEHCOPHOH Iiate
MPEenyCMOTPEHBI, TOMUMO 3TOro, 610Kk 0OOMeHa TaHHBIMU JUJIsl OeCTIPOBOAHOMN
nepesavy Wiy nepenavyu nocpeIcTBOM IPOBOJHOIO COEIMHEHUsS 110 MEHbIIEH Mepe
OHON (pU3MUeCKOH BEMUYHMHBI U/WJIN KOHTPOJIBHOI'O CUTHAJIA, OTHOCUTENIBHO
pe3yibpTaTa aHaiuu3a, u OJIOK HHEeProcHaOKeHUs, MPEUMYIECTBEHHBIM 00pa3om
OaTapesi C MOCTOSIHHBIM HAaNPsKEHUEM, ISl SHEPTOCHAOKEeHUsI CEHCOPHOTO OJI0Ka U
OJioKka aHaju3a JaHHBIX.

Takum oOpa3om, mpeskae Bcero B 0Jioke oOMeHa TaHHBIMU, IJis OECIPOBOIHOTO
oOMeHa JaHHBIMHU He TpeOyITCs KabenbHble COeAMHEHUS IS 3JIEKTPOTTUTAHUS
KOHTPOJIbHOTO YCTPOMCTBA U IS Iepeladll KOHTPOJIBHOIO CHTHAJA KO BTOPOMY,
000CcO0JIEHHOMY OT KOHTPOJIBHOI'O YCTPOHCTBA YCTPOMCTBY, 32 CYET YETO CHUIKAKOTCS
3HAYUTEJbHbIE KOHCTPYKTHUBHbBIE PACXOMBI, a TAK)KEe PUCK OOPBIBOB Kabes.

CornacHo yCOBEpIIEHCTBOBAHHUIO U300PETEHUSI CEHCOPHAs IJIATa UMEET, TOMHMO
3TOr0, 3alIOMUHAKLIEE YCTPOUCTBO, KOTOPOE COAEPKUT NEPBbIM CEPUIHBII HOMED,
KOTOPBIN SBJSETCS] OHO3HAYHO MPUCBANBAEMBIM MPYIKUHE, U OJIOK aHAIN3a JaHHBIX
BBINIOJIHEH ISl TOTO, YTOOBI CPABHUBATD NMEPBBIH CEPUIHBIH HOMEP CO BTOPBIM
CEepHIHBIM HOMEPOM JJIsl BbIpaOOTKH CUTHANA YIPaBJISHUs, KOTOPBIH YKa3bIBaeT Ha

COBIIaJIEHUE NIEPBOTO CEPUHHOr0 HOMEpPAa CO BTOPBIM CEPUMHBIM HOMEPOM W/MJIH Ha
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OTJIMYHE NEPBOr0 CEPUITHOrO HOMEpPa OT BTOPOIro CEpUHHOTO HOMepa. 3a CUeT 3TOro
MOXHO, HampuMep, o0ecreunBaTh, Kak NoApoOHee ONMMCAHO Jjajee HHUXKe, YTOOBI B
BOPOTHOE 000pYOBaHHNE YCTAHABIMBAINUCH TOJBKO MPUTOIHBIE [JISI STOTO MPYKUHBI.
CpaBHEHHE MOXET OCYLIECTBIATHCSA, HAIIPUMEP, KaK OMUCAHO BbILIE.

CornacHo H300peTEeHNI0 MPEAYCMOTPEHA, TOMUMO 3TOr0, CUCTEMa C BOPOTAMH,
IPEeKJe BCEro C NOJAbEMHBIMU BOPOTAMHU, KOTOPask HMEET: MOJOTHO BOPOT, KOTOPOE
MEePEKPBIBAECT MPOEM JJIsI BOPOT U BBINOJHEHO ¢ BO3MOKHOCTBIO IEPEMELIECHUS] MEXIY
OTKPBITON MO3ULIMEN U 3aKPBITON NO3ULKUEN, MPUBOJHON MEXaHU3M AJis NTE€PEMEIIEHUs
MOJIOTHA BOPOT MEXAY OTKPBITOW MO3HIUEH (MOJ0KEHUEM OTKPBITHS ) M 3aKPbITON
no3uiuen (mMoJoKeHUeM 3aKpbITHS ), OJIOK yIpaBJIeHHUs] BOPOTAMH AJIsl YIIPABICHUS
NPUBOAHBIM MEXAHU3MOM, COEIMHEHHYIO C IOJOTHOM BOPOT MPYKUHY C
KOHTPOJIbHBIM YCTPOHCTBOM, MPUYEM MPY’KHHA BBIMOJIHEHA JJIS1 TOTO, YTOOBI
CO37aBaTh CUJY, KOTOPasi NPOTUBOAEHCTBYET CUJIE TAXKECTH MOJOTHA BOPOT, IPpUYEM
co3naBaemasi MPYKMHOW CUJIa B 3aKPbITOH MO3ULIHMHU OOJbIIE, UM B OTKPBITON
NO3HIMHU, ¥ IPUYEM KOHTPOJIBHOE YCTPONUCTBO BBIMTOJHEHO JJISI TOTO, YTOOBI B ciiydae
BBISIBJICHUS UJIM TIPEABOCXHINEHUSI OTKa3a MPY KUHBI ITepeaaBaTh Ha OJOK yIpaBIeHHS
BOPOTaMHU KOHTPOJIbHBINA CUTHAI.

Bopora B 3HaueHNnU N300peTeHUs ABJISAIOTCA YCTPOHCTBOM C MOABUKHBIM
IIOJIOTHOM BOPOT, KOTOPOE MEPEKPBIBAET NPOEM AJIsI BOPOT, MPEXKAE BCEro
noaAbeMHBIMH BOpOoTaMu. COOTBETCTBYIOIIHE H300PETEHHUIO BOPOTA SIBJISIFOTCS,
HanpuMep, PYJOHHBIMU BOPOTAMHU, B KOTOPBIX MTOJOTHO BOPOT, KOTOPOE CONEPKUT
OospLIOE KOJUYECTBO COEAUHEHHBIX IPYT C APYTOM MOABUIKHO OTAEIBHBIX 3JIEMEHTOB
(mameneii), HAMPaBJSETCA B YCTAHOBIEHHBIX C OOKOBBIX CTOPOH HAMPABISIOLINX.

Takoe nepemenieHue NOJOTHA BOPOT BbI3BIBAETCS NPUBOAHBIM MEXAHU3MOM
BOPOT, KOTOPBIM UMEET, HAIPUMEP, MOUIHBIN 3JIEKTPOABUTaTENIb, THEBMATUYECKU I
NOABEMHBIN LUJINHAP WIU TUAPABINYECKYIO cuctemy. Ilomumo 3Toro, npuBoaHoOU
MEXaHHU3M MOXET UMEThb APYTue MEXaHUYECKUE KOMIIOHEHTBI, KaK HallpUMep:
nepenaToOYHble MEXAHU3MbI, PEMHU HJIU CO€TUHUTEIbHBIE 3BEHbS.

biiok ynpaBieHHs BOPOTAMH MOXKET OBITh BBIIIOJHEH AJIS MOJyaBTOMATHYECKOTO
WJTH TIOJTHOCTBIO aBTOMATHYECKOr0 YIPABJIEHUS IPUBOAHBIM MeXaHU3MOM. [1ogoOHbIi
OJIOK ynpaBJIeHUs] BOPOTAMH UMEET MUKPOKOMITBIOTED C YIPABIISIO MU
nporpaMmMamu (IpOrpaMMHBIM 00ecredeHneM), KOTOPbIe IPEAyCMaTPUBAIOT PEXKUM

OTKPBITHS U 3aKPBITHS, a TAKXK€ CTAaHAAPTHBIE IPOTPAMMBbI 00CIYKUBAHUS U/HIIH
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obecneueHuss 0€30MaCHOCTH. ANBTEPHATUBHO OJIOK YIIPABJICHUS BOPOTAMH MOXKET
OBITH BBITIOJHEH C MOCTOSIHHBIM MPOBOAHBIM MOHTAKOM.

CooTBeTcTByIOIas H300PETEHUIO CUCTEMA C BOPOTAMH CO34A€T YCJIOBUS IS
TOTO, YTOOBI IPH BBISIBJICHHOM IJIM MPEABOCXUILIEHHOM OTKa3e NPy KUHBI OJI0K
yIpaBJIEHHs] BOPOTAMHU pearupoBai cooOpa3HO BBIBICHHOMY HIIH
NPEeABOCXHUINEHHOMY OTKAa3y HPY>KUHBI.

Copa3MepHasi peakuusi MOXKET 3aKJII0YaThCs, HAIPUMEP, B TOM, YTOOBI IpU
BBISIBJIEHHOM HJIM MIPEABOCXHUINEHHOM OTKa3€e MPY>KHHBI IPEPBIBATh SKCILIYaTALUIO
BOPOT.

Takum 0O6pa3oM, COrjJacHO yCOBEPIIEHCTBOBAHUIO U300peTeHus OJIOK
yIpaBJeHHs] BOPOTAMHU MOXKET OBbITh BBIMOJHEH IJisl TOTO, YTOOBI B TOM CJIy4ae, eCiu
KOHTPOJIbHBIN CUTHAJ YKa3bIBA€T HA OTKA3 MPYKUHBI, OTKJIKOYATh MPUBOIHOM
MEXaHU3M.

CopasmepHasi peaklusi MOXKET 3aKJII0YaThCs, HAIPUMED, TAKKE B TOM, YTOOBI
IPH BBISIBJIEHHOM H3JIOME MPYKUHbI U IPU CBSI3aHHOM € 3TUM MaJeHHUEeM MOJOTHA
BOPOT OCTAaHABJMBATH MaJeHHE MOJOTHA BOPOT C MOMOIIbIO MEXaHU3Ma aBAPUHHOTO
OCTaHOBA B IpeaeNiax MPeaoNnpeaeIeHHOr0 OTpe3Ka BpeMEHH, HAIPUMEDP MOCPEICTBOM
TOTO, 4TO OJIOKOM yIpaBJieHHs] BOPOTAMU MPUBOIATCS B ASHCTBHE YCTPOMCTBO AJIS
TOPMOXKEHHS JBUTATEJIEM U/UJIU MeXaHU4YeCKHe OJOKMPOBOUYHBIE OONTHL. 3a CUET
STOTO MaJieHUe MOJOTHA BOPOT HE TOJBKO PErUCTPUPYETCS, HO M KaK MOXHO ObIcTpee
CTOTIOPUTCS.

[TaneHue MoJIOTHA BOPOT - 3TO HEYMBILIJIEHHOE, WU JK€ HEepeTHAMEePEHHOE,
nepemelnieHue moJoTHa BopoT. OObIMHOE HAaNpaBleHe aJeHUs HAMIPABIIEHO,
HampuMep BCJIENCTBUE NEWCTBUS TPaBUTALUH, BHU3 K TIOJY.

CopasmepHasi peaKLHsi MOXKET 3aKJII0YaTbCs, HAITPUMED, TAKXKE B TOM, YTOOBI
MOAUGDHUIIUPOBATH MEPEMEIIeHNE TOJIOTHA BOPOT, HAPUMEDP, TAKUM 00pa3om, 4TOOBI
CHHUXKAJaCh Harpy3ka Ha MpyKuHY. Hampumep, MOTYT CHUXKATHCS MpeaeibHbIe
3HAYEHHUs] YCKOPEHUS [JIsl MepeMeIleHHUs TOJOTHA BOPOT.

Takum 0O6pa3oM, COrjacHO yCOBEPIIEHCTBOBAHUIO H300peTeHus OJIOK
yIpaBJeHHs] BOPOTAMHU MOXKET OBbITh BBIMOJHEH IJIsi TOTO, YTOOBI yIPaBIsATh
NPUBOAHBIM MEXaHHU3MOM TaKHUM 00pa3oM, 4TOObI BbI3BAHHOE MEpeMeLIeHUeM
MOJIOTHA BOPOT U PETUCTPUPYEMOE C TIOMOLIbIO KOHTPOJIBHOTO YCTPOHCTBA KoJiebaHue
NPY>KUHBI, IPEXKAe BCETO MepexoaHoe KojebaHne mpy KU HbI, BCISACTBHE YCKOPEHUS

HUJIU TOPMOKEHUS MMOJIOTHA BOPOT CHUIKAJIOCH.
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CornacHoO ycOBEpIIEHCTBOBAHUIO U300pETEHUs CUCTEMA C BOPOTAMH HUMEET,
IIOMHUMO 3TOr0, CIEAYIOIlee. NEePBbIM CEPUNHBIN HOMED, KOTOPBIN SIBISAETCS
OJHO3HAYHO NMPUCBAUBAEMBIM MPYXKHUHE, U BTOPOU CEPUUHBIM HOMEP, KOTOPBIN
SBJAETCS OJJHO3HAYHO NPUCBauBaeMbIM BOpoTaM. KOHTpONIbHOE yCTPONCTBO
BBIMIOJIHEHO, TIOMUMO 3TOTO, JJISl TOr'0, YTOObI CPABHUBATD MEPBbII CEPUHHBIA HOMEP
CO BTOPBIM CEPHITHBIM HOMEPOM, U NepeaBaTh Pe3yJbTaT CPaBHEHUs B OJIOK
yIpaBJieHUs] BOPOTaMu. BJIOK yrpaBiaeHus BOpOTAMH BBINOJHEH IJIsl TOTO, 4TOOBI B
TOM CJly4ae, €CJIU B Ka4eCTBE PE3yJbTaTa CPABHEHUSI UMEET MECTO OTJIUYHE MEPBOTO
CEPUHHOTO HOMEPA OT BTOPOTO CEPUHHOTO HOMEpPA, BbIIABATH CUTHAJ OIIUOKHU W/WIIH
OTKJII0YaTh NPUBOJAHON MEXAHU3M.

bnaronapst 3ToMy MOXHO 00€cCrednBaTh, YTOOBI MPYKHUHBI TPUMEHSIIUCH TOJIBKO
B BBIMIOJIHEHHBIX JJII UX NPUMEHEHHS BOPOTAaX UJIH XK€ YTOOBI BOPOTA
3KCIJIYaTUPOBAJIUCH TOJBKO € MOAXOASIIUMHU ISl HUX NPYKUHAMU.

Kpome Toro, coorBercTBy0mas n300peTeHNIO CHCTEMAa C BOPOTAMH HMEET
MPEUMYyLIECTBO, COCTOSINEE B TOM, YTO aMILIUTY/1a TE€PEMEIIEHU N, KOTOPbIM
MOJBEPraeTCsi KOHTPOJIbHOE YCTPOUCTBO MPU KOHTPOJIE MPYKHUHBI, CYLIECTBEHHO
MEHbIIE, YEM B CJIy4ae, KOTra CEHCOP YCTAHOBJIEH HEMOCPEACTBEHHO Ha MOJIOTHE
BopoT. CienoBaTenbHO, CAMO YHEPTOCHAOKEHHE C MOMOIIBIO CIIUPAJIbHBIX WU
BOJIOYAIIUXCs Kabenel ABIsAeTCA MEHee NPOOJeMaTUYHbIM, TaK KaK JBUTATeNbHas
Harpyska Ha 3TU ka0ejau MeHbIne.

IToMuMO 3TOro, COrNIacHO U300PETEHUI0 MPEAYCMOTPEH CIIOCO0 KOHTPOIIS
KoJjebaTeIpHON XapaKTePUCTUKH MPYKUHBI, KOTOPBIH UMEET CIeAYIOIIHe aru:
peructpanus kojaedareTbHON XapaKTePUCTHKH MPYKUHBI KOHTPOJIbHBIM YCTPOHCTBOM
C MOMOIIBIO MPEAYCMOTPEHHOTO Ha CEHCOPHOII I1aTe CEHCOPHOro OJIOKa, IpHYeM
CEHCOPHYIO IJIaTy NPeayCMaTPUBAIOT HA KOJIEeOMoImeicss 4aCTH MPYKUHBI,
perucTpanus mo MeHbIIel Mepe OOHONH (PU3NIECKON BEJTMYMHBI MPYKUHBI IPH
KOJIe0aHUU MPYKUHBI, U aHAJIU3 N0 MEHbIIEH Mepe ONHON (PU3NIECKOH BEJIHUNHBI
TakuM 00pa3oMm, 4TOOBI BBIABIISICA WIN MPEABOCXHUINAJICS OTKA3 MPYKUHBL

CormacHO ero yCOBepIIEHCTBOBAHHUIO CIIOCOO MMEET, IOMUMO 3TOTO:. BBISIBIICHHE
Hadajia MepexoaHOTO KoJeOaHus MPYKUHBI TTOCIIE HANPS)KEHHOTO COCTOSHUS
NPY>KUHBL, IPEXJE BCEro MOCIE CKATHUS U YAJUHEHUs, pErUCTPaL s IO MEHbIIEH
Mepe OJHOM PU3NUECKON BEJIMYMHBI MPYKUHBI IPU EPEXOTHOM KOJIeOaHUU
NPY>KUHBI, U BbIAAYa MOJOXKUTEIBHOTO KOHTPOJIBHOIO CUTHAJIA B CJ1y4ae BBISBJICHUS

WK MPEABOCXUILICHUS OTKAa3a MPYKUHBI.
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CornacHo ¢popme BhIMOJIHEHHUS criocoba 1Mo MeHbIel Mepe onHa pu3ndeckas
BEJIMYMHA ABJISIETCS 10 MEHbIIEH Mepe OJHON U3 CHEAYIOIUX BEIUYUH!
MECTOIIOJIOKEHUE, CKOPOCTh, YCKOPEHHUE, TEMIT YCKOPEHHS CEHCOPHOro 0J10Ka U
MOJIOKE€HUE CEHCOPHOMN MNJIATHI.

CoriacHo ero yCOBepUIEeHCTBOBAHHIO CIIOCOO MMEeT, TOMHMO 3TOrO:
onpezaesieHHe OLIEHUBAEMOI'0 3Ha4€HHUsI, OCHOBBIBAsSICh 0 MEHbIIEH Mepe Ha OJHOU
peructpupyemoit pusndeckol BeIUYNHE, CPABHEHHE ONPENEJIEHHOrO OLEHHBAEMOTO
3HAYEHUs C COOTBETCTBYIOUINUM, 3apaHee 3alaHHbIM IOPOTOBBIM 3HAUEHUEM OTKa3a
UM JUANa30HOM 3HAYE€HUM OTKa3a, Bblada MOJOKUTEIbHOIO KOHTPOJBbHOIO CUTHAJIA,
KOTOPBIA YKa3bIBA€T HA OTKA3, B CJy4ae €CJIU YCIOBUE CPABHEHUS BBINOJHEHO.

CornacHo ee yCOBEpIIEHCTBOBAHUIO IIAT aHAJIN3a COAEPIKUT BHINOJHEHUE
MePEeKPECTHON KOPPESIUA PETUCTPUPYEMOU Koje0aTeIbHOU XapaKTePUCTHKHI
perucTpupyemMon Gpu3n4eCcKol BEJIUUUHBI ¢ IPEIBAPUTEIHHO COXPAHEHHOW B MAMSITH
KoJie0aTeTbHON XapaKTEePUCTUKONW PerucTpupyemMoit Gu3n4eckoil BEIUUNHBI.

KonebarenbHas XxapakTepUCTUKA MPYKHHBI MOXKET OLIEHUBATHCS, HATIPUMED,
TaK)Ke C MIOMOIIBI0 PACIIO3HABAHUS OOPA3L0OB MU C TOMOIIBI (PYHKIIMU KOPpPESLHH,
OTHOCsILIENCs K perucTpupyeMbiM BennunHaMm. Hanpumep, peructpupyemMasi BeIM4nHa
MOXET KOPPEIUPOBATHCS, HAPUMEP C MOMOIIBI0 PYHKLIUH NEePEeKPEeCTHOMN
KOppeJsLNU UJIH C TOMOLIbIO TPaHC(HOPMAIIUU BOJH, C KHUAEATBbHONY,
NpeBapUTEIbHO COXPAHEHHOW B MaMATH KojeOaTenbHO XapakTepUCTHKOH, IpUYeM
pPe3yJIbTATOM pacuyeTa KOPpeJsuu SBISIeTCS 3HaUeHHe, KOTOpoe oToOpakaer
BEJIMUMHY, WUJIU K€ MEPY, aHAJIOTHYHOCTH PErUCTPUPYEMOi KosebaTenbHOM
XapaKTEPUCTUKHU U MPEABAPUTEIbHO COXPAHEHHON B MaMATH KoJiebaTenbHOM
XapaKTEePUCTUKU.

DopmynHpyst MATEMATHYECKU B 001IeM BUIE, KOPPEIILHNOHHBIN HHTErpall B
Ka4eCTBE pPe3yJIbTaTa PacyeTOB SIBJIsIETCS 0a301 TOrO, HACKOJIBKO aHAJOTHYHBIMH
ABJISIOTCSA MOAJIeXKale uccaenopanuio GyHknuu. Tenepb aist 5TOW MephI, WU JKe
ISl KOPPEISIHUOHHOTO HHTErpalia, MOXKET OBITh MPEAYCMOTPEHO, HAIPUMED, TPOCTOE
NOPOTOBOE 3HAYEHHE, YTOOBI MOXKHO ObUIO BBISBJISITH, YTO TEKyINas KojebaTenbHas
XapaKTePUCTHUKA, CIUIIKOM CUJIBHO OTKJIOHSIETCSI OT NPEABAPUTEIBbHO COXPAHEHHOHU B
naMsITH KOoJIeOaTeNbHON XapakTePUCTUKHU. JpyruMu CI0BaMHU, MOXKET OBbITh
paccUYUTaHO, HACKOJIBKO TEKYIasi perucTpupyemMas konedarenpHas XapakKTePUCTHKA
QHAJIOTMYHA HEKOTOPOU, HAIPUMEDP NPEABAPUTENIBHO COXPAHEHHON B MaMsTH,

«upeanbHOI» KosebaTenbHON XapakTepucTuke. D10 3 (PEKTUBHBINA METON AJISI OLEHKU
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KoJie0aTeTbHONW XapaKTEePUCTHKH NPY)KUHBI, TAK KaK MOTYT JIy4IIe KOMIIEHCUPOBATHCS
OIMOKH CYUTHIBAHUS, IIYMOBBIE TOMEXH UJIU K€ KPATKOBPEMEHHbIE OTKJIOHEHHUS MPU
perucTpalnuy BCJIEACTBUE BHEIIHUX BO3MYIIAOUUNA BO3AEHCTBUIA.

IIpu 5TOM npenBapuTeNbHO COXPAHEHHAs B MaMATH kojebaTenbHas
XapaKTePUCTUKA B Ka4€CTBE BXOJHON BEJIUYHUHBI sl IEPEKPECTHON KOPPEIALUU
NPEANOUTUTENBHO MOXKET PETUCTPUPOBATHCS, HAIPUMEpP, C MOMOLIBIO MpoLecca
perucTpanuy Uiu C MOMOIIBI0 U3MEPEHUN Ha HOBOW MJIM e MPaBUIbHO
(YHKIMOHUPYIOIIEH MPYKUHE U 3aTEM 3aMUChIBATHCS B MaMATh. JpyruMu cioBamuy,
KOHTPOJIbHOE YCTPOHCTBO € MOMOIINBIO MpoLecca KaaTuOpoBKHU, HAIPUMEDP MPU HOBOH
MHCTAJJIALUU BOPOT, MOXKET COBEpIIATh IO MEHbIIEH Mepe OAWH MepBbIi MpolLecc
perucTpanuu s perucTpali Ha4aJIbHOH KOJeOaTeNbHONH XapaKTepPUCTUKHU
MPY>KUHBI U COXPAHATh PE3YJbTAT PETUCTPALUHN B MAMSITH.

Torna HawanbHas KonedaTeabHAS XapaKTEPUCTUKA MPYKUHBI BIIOCIEICTBHU
MOJKEeT AJUTEIbHO HCIOJb30BaThCS B KOHTPOJIBHOM YCTPONCTBE B KauecTBE BXOoja AJs
($yHKIIUHT epEeKPECTHON KOPPENSILIUY, B TO BpeMsI KaK TEKYyIIHe, UIIH K€ CIEeNYIOIIHe
32 3THM U MOBTOPSIOIINECS, TPOLECCHl PErUCTPAIINN KOJIe0aTeTbHON XapaKTepUCTUKHI
NPY’KUHBI HA MIPOTSKEHUHU CPOKA CIYKOBI MPYKUHBI MOTYT UCIIOJIb30BATHCS B
Ka4ecTBe APYroro Bxona Ais QYHKIHU KOPPENSIUH, KOTOPasi BBIMOJHIETCS TOYHO TaK
K€ C MOBTOPEHUEM. 3a CYeT CTapEeHUs MPYKUHBI CO BPEMEHEM pe3yJbTaT pacuera
KOoppessiiuuu OyeT AaBaTh CHUXKAOMIYIOCS aHAJIOTHYHOCTD NMPEIBAPUTEIBHO
COXPAHEHHOW B MaMITH «UAEAIbHON» KoJeOaTeNbHOH XapaKTePUCTUKHU NPy KUHBI U
pPerucTpUpyemMoi Ha TEKYILIUH MOMEHT KOjeOaTebHON XapaKTePUCTUKH TPy KUHBI,
KOTOpas AJisl ONpeaeNIeHUs] UM NMPEeABOCXUIIEHUs OTKa3a MPYKUHbBI MOXKET
CpPaBHUBATBLCS, HAIPUMED, C TOPOTOBLIM 3HaUeHUEM. B kadecTBe konebaTenbHOI
XapaKkTEePUCTUKU MOKET MPUMEHSTHCS, HalpUMep, OJHA U3 Ha3BaHHBIX paHee
(dU3nUeCKHil BEIMYNH, HAIPUMEDP PErUCTPUPYEMble 3HAUCHUST YCKOPEHHS, KaK
(GYHKIUS 1O BPEMEHH, KOTOPBIA MOTYT CJIY3KUTh, HATIPUMEP, B Ka4eCTBE
(TPOrpaMMHUCTCKHX ) YIOPSIOUYEHHBIX MACCUBOB KaK BXOMBI ISl PYHKIIUU
KOppesiLiiu.

Takoit criocol, mpenMy IEeCTBEHHBIM 00pa3oM IJIsl MPYKUHBI C KOHTPOJIbHBIM
yCTPOMCTBOM COIJIaCHO OJJHOMY U3 MPeAbIAYLINX aCMeKTOB, MOXKET UMETh CJIEeAYIOIIHe
Iary: perucTpamus Mo MEHbIIeH Mepe OOHOH KojedaTebHONH XapaKTepUCTHKHI
NPYKUHBI IPU KaJTUOpPOBKE, COXpaHEHUE KOJeOaTeNbHON XapaKTEePUCTUKHU B MTAMSITH B

Ka4ecTBe MEePBOT0 BXoAa s PYyHKIIMN KOPPEIALMHU, PETUCTPALMs IO MEHbIIEH Mepe
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OZHOW KoJyie0aTeIbHOM XapaKTepUCTHKU MPYKUHBI TPU IKCIUTYATAIUN MPYKHUHBI HJIH
BOPOT B Ka4€CTBE BTOPOrO BXOAA M PYHKIMU KOPPEIALUH, KOPPEISLHs epBOro
BXO0J1a CO BTOPBIM BXOJIOM, YTOOBI ONpEaesaTh MEpPy aHAJOTHUYHOCTH OOOUX BXOMAOB,
(bakyIbTaTUBHO CpaBHEHHE MEpPbl AHAJIOTUYHOCTU C MOPOTOBBIM 3HAUCHHEM IS
ONpeneNeHHs NN NMPEIBOCXUILIEHUS OTKa3a MNPy KIHBL.

[ITaru peructpanuu Mo MeHbIIEH Mepe OOHOH KoJebaTeNbHON XapaKTepUCTUKHU
NPY>KUHBI IPU IKCIIyaTAl[MU NPy KUHBI HJIH BOPOT B KA4€CTBE BTOPOTO BXOAA IJIsI
(GYHKLHU KOPPENSILUU, KOPPEJSILIHU [TePBOTO BXOAa CO BTOPBIM BXOJOM, YTOOBI
OMpenessaiTh MEPY aHAJOTHYHOCTH OOOUX BXOJOB, U (PaKyJIbTATHUBHO CPABHEHUS MEpbI
AHAJOTMYHOCTH C TTOPOTOBbIM 3HAYEHUEM [JIsl ONPEEIEHUs M MPEIBOCX UIEHHUSI
OTKa3a MPYKUHBI, MPEUMYIeCTBEHHbIM 00pa30M, MOTYT BBIMOJHSITHCS C
MOBTOPEHHEM, B TO BpeMs KaK KaiuOpOBKa SIBJSIETCS, MPEHUMYLIECTBEHHBIM 00pa3oM,
OJTHOPA30BBIM MPOLIECCOM MPHU BBOJE B HKCILIYaTALHI0 KOHTPOJBHOTO YCTPOICTBA.

U3n0xeHHBIN BBILIE CMIOCO0 peaju3yeT Te e MPEeUMYLIeCTBa, KOTOpbie ObUTH
OMKCAaHbI IEPEa 3TUM CO CCHUJIKOW HA MPYKUHY C KOHTPOJIbHBIM YCTPOHCTBOM U Ha
CHUCTEMY C BOPOTAMH, U SIBJISIETCS, KpOMe TOro, 0ojiee HaleK HbIM.

CootBercTByoLIas U300PETEHUIO PYKUHA C KOHTPOJIBHBIM YCTPOWCTBOM U
COOTBETCTBYIOINAsI H300PETEHHIO CHCTEMA C BOPOTAMH B MOCIEAYIOLIEM
pa3bCHAIOTCS MOApoOHee B MPUMEpPax BBIMOJHEHHUsS C MOMOIIbIO QUryp yeprexa.

OnnHako GopMBbI BBHITOJTHEHUS M UCIOJIb30BAHHBIE B HUX MOHSATUS HE JOJKHBI
CJIYKUTb JUISL OTPAHUYEHHS HACTOAIIETO PACKPBITUS OTIPEAEICHHBIME (hOpMaMu
BBITIOJIHEHUS, U OHU JTOJUKHBI HCTOJIKOBBIBATHCS TAK, YTO OHH BKJIFOYAIOT B ce0s
pa3nuYHbIE U3MEHEHUs, SKBUBAJICHTBI H/UJIN aJlbT€PHATHBbI COTJIACHO opmMam
BBITIOJIHEHUST HACTOSIIIETO PACKPBITHSI.

Ecnu B onucanuu 1Jis MpeacTaBieHHbIX B QUTypax MPU3HAKOB HIIH 3JIEMEHTOB
UCIIONB3YIOTCS Oosiee 00IIMe MOHSTHUS, TO UMEETCS B BUIY, YTO IJIS CIIEHAJNCTA B
3TUX QUTypax pacKPbIThl HE TOJBKO CIEeUHATbHbIN MPU3HAK UJIU SJIEMEHT, HO U OoJee
ob1mee TEXHHYECKOE pEeLIeHHE.

B oTHOwmeHun onucaHusi GUTyp B OTAEIbHBIX (PUrypax MOTYT UCMOIb30BATHCSA
OJIMHAKOBbIE CCHUIOYHBIE 0003HAUYEHHS, YTOOBI CCHLIATHCS HA aHAJIOTUYHbIE WU
TEXHUYECKU COOTBETCTBYIOLINE 3JIeMEHThl. [IOMHUMO 3TOTO, B OTAEJbHBIX JETaAJIbHBIX
win QparMeHTapHBIX BUAX 1 0030PHOCTH MOKET OBbITh H300paxeHo OoblIe
3JIEMEHTOB WJIH MPU3HAKOB CO CChUIOYHBIMU 0003HAYEHHSIMHU, YeM B 0030PHBIX BHAAX.

HpI/I O9TOM CJIEAYET UCXOAUTH U3 TOI'O, YTO 3TU BJICMECHTbBI UJIN IIPU3HAKHU TOKE
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COOTBETCTBEHHO PACKPBITHI B 3TUX 0030PHBIX M300paKEHUAX, JaKe €CIIU OHH He
NpUBEAEHBI TaM B SIBHOU dopme.

Cnenyer moHUMAaTh, YTO €AUHCTBEHHAs (OPMa CYIIECTBUTEIBHOIO, KOTOPOE
COOTBETCTBYET IMPEAMETY, MOXKET BKJIIOYATh B c€0s1 OJUH HJIM HECKOJIbKO OOBEKTOB,
€CJIM TOJBKO COOTBETCTBYIOUIUM KOHTEKCT HE YKa3bIBAE€T KOHKPETHO HA HEUYTO HUHOE.

B HacTosiimeM packpbITHH TaKkOe BhIpak€HHe, Kak «A unu B», «mo MeHbie
Mepe oaHO U3 A w/unu By Ui «0OQHO MJIM HECKOJIbKO u3 A u/unu B» mMoxker
BKJIIOYATh B Ce0s BCe BO3MOXKHbIE KOMOWHAIMY PUBEIEHHBIX BMECTE MPU3HAKOB.

Hcnonp3yemMoe B HACTOSIEM PACKPBITUHU BbIPaKE€HUE « BBIMOJHEH AJA» B
3aBUCUMOCTH OT TEXHUUYECKU BO3MOXKHOIO MOKET 3aMEHSTBCs, HallpUMep,
BBIPAXKEHUEM KIIPUTOAEH JJIs1», KIPUTOJEH K», KIIOAXOAUT K», KCAENaH sy,
«CTOCOOEH K» MJIM «CIIPOEKTUPOBAH JJIs1». AJIBTEPHATUBHO B ONPENEIEHHON
CHUTYyalluU BBIPAXKEHUE KYCTPONCTBO BBIMOJIHEHO AJA» MOXET 03Ha4aTh, 4YTO 3TO
YCTPOHCTBO MOXKET paboTaTh BMECTE C IPYTUM YCTPOMCTBOM MM KOMIIOHEHTOM HIIH
MOKET BBIMOJHATH COOTBETCTBYIOLIYIO (PyHKIIHIO.

ITomumo 3TOrO, 17151 0030pHOCTH B QHUT'Yypax OTHENbHO 0003HAYEHBI HE BCE
NPU3HAKYU U 3JIEMEHTBI, NIPEXKAE BCETrO, €CJIU OHU NOBTOPAOTCS. Kakaplil U3 3TUX
3JIEMEHTOB U NMPU3HAKOB 0003HaYeH, CKopee, B kauecTBe npuMepa. Torpa
AHAJIOTUYHBIE MJIM OMHAKOBBIE 3JIEMEHTHI CJIEAYET MOHUMATh KaK MOJOOHBIE.

IToka3zaHo Ha:

Qur. 1 BUJl HA COOTBETCTBYIOIIYIO H300PETEHHIO CHCTEMY C BOpOTamHu 1,
MPUBOAHBIM MEXaHU3MOM 3, OJIOKOM 4 yrpaBJieHHs] BOPOTAMH, YCTPONUCTBOM 2 1Jis
OanaHCHPOBKH Beca, MPYKUHOM 20 U KOHTPOJIBHBIM YCTPOHCTBOM 5,

Qur. 2 MPUHIUTHAIBHAS CXEMa COOTBETCTBYIOIEH H300PETEHUIO CHCTEMBI C
BOpPOTaMH |, MPUBOIHBIM MEXaHU3MOM 3, OJIOKOM 4 ympaBJeHUs] BOPOTAMH,
KOHTPOJIBHBIM YCTPONCTBOM 5 U YCTPONUCTBOM 6 aBapUMHOIO OCTaHOBA,

Qur. 3 NeTaJIbHbIA BUA HA YCTPOUCTBO 2 1uist OalaHCUPOBKHU BECa C TPEMs
npy>kuHaMu 20 U TpeMsl KOHTPOJIbBHBIMH YCTPONUCTBAMHU 5 B IBYX Pa3HBIX MOJOXKEHUAX
MOJIOTHA BOPOT (CJI€BA: MOJOXKEHUE OTKPBITH, CIIPaBa: MOJOKEHUE 3aKPbITHUSA),

Qur. 4 ClieBa, NEeTaJbHBIA BUJ HA NMPYXKUHY 20 (BUHTOBYIO MPYKHUHY) C
NPEeAyCMOTPEHHBIM Ha HEH KOHTPOJIbHBIM YCTPOMCTBOM 5, ClIpaBa: 5KBUBAJIEHTHAs
cXeMa JUIsl MOJEJUPOBAHUS MEPEXOJHON KONeOaTeNbHON XapaKTePUCTHKHU TIPY KHHBI

20

2
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dur. SA cxemaruueckoe M300pakeHHe UCTIPABHON MPYKUHBI 20 ¢
KOHTPOJIbHBIM YCTPOHCTBOM 5 B KOHEYHOM IMOJIOKEHUHU 27 (COCTOsIHUE PAaBHOBECHS),

dur. 5b cxemaruueckoe n300pakeHUe UCTIPABHON MpPyKUHBI 20 €
KOHTPOJIbHBIM YCTPONHCTBOM 5 NMpH NmepexoJHOM KojieOaHuu (BepXHsAs TOUKa
BO3BpaTa),

dur. SB cxematuueckoe uzodpaxeHnue nepopMHUPOBAHHOMN pykuHbI 20 ¢
KOHTPOJIbHBIM YCTPONCTBOM 5 MPH MEePEXOIHOM KOJIeOaHuH,

@dur. ST' cxemaTtuyeckoe U300pakeHUe CIOMAHHOW mpyKuHBI 20 C
KOHTPOJIbHBIM YCTPONCTBOM 5 B I€PBBIII MOMEHT // BPEMEHHU IIOCJI€ U3JI0MA MPYKUHBI,

@ur. 5]1 cxematuyeckoe U300pakeHHUe CIOMAHHOW MpyKUHBI 20 C
KOHTPOJIBHBIM YCTPONHCTBOM 5 BO BTOPOW MOMEHT /2 BpPEMEHHU NOCJIE U3JI0Ma
NPY>KUHBL, 12 > 1],

Qur. 6A cxemMaTuueckoe U300pakKeHHE MECTOTIOJOXKEHUS X(7)
NpPEeAyCMOTPEHHOr0 Ha NpyxuHe 20 KOHTPOJBHOrO YCTPOMCTBA 3 NpH Ipouecce
3aKPBITHS [JIs1 HCTIPABHON MPYKUHBI (CIIIOIIHAS JIMHUSA), A1 1eOopMHUpPOBaAHHON
NpY>KUHBI (MyHKTUPHAS JIUHUS) U UL CIOMaHHOHN NMPYXXUHBI (IITPUXITYHKTHPHAS
JUHUS),

dur. 6b cxemaruueckoe n300pakeHHE CKOPOCTHU V(7) MPEeAyCMOTPEHHOTO Ha
npykuHe 20 KOHTPOJBHOTO YCTPOUCTBA 5 NMPU MPOLECCE 3aKPBITUS AJIs1 UCIIPABHON
NPY>KUHBI (CIJIOUIHAS JTUHUS), U 1epOPMUPOBAHHON NPy KUHBI (IYHKTUPHAS JIMHUSA )
Y U CJIOMAaHHOM NMPY’KHUHBI (IITPUXIYHKTUPHAS JIMHUA),

dur. 6B cxematuueckoe U300pakeHUE YCKOPEHUs d(?) MpeayCMOTPEHHOTO Ha
npyskuHe 20 KOHTPOJBHOTO YCTPOUCTBA S5 MPU NpoLecCce 3aKPbITUs AJ UCIIPABHOU
NPY>KUHBI (CIUIOUTHAS JTUHUS), IJIs1 1e(OPMUPOBAHHON MPYKUHBI (TyHKTUPHAS JIUHHUS )
U JUISl CJIOMAHHOW MPY KUHBI (IITPUXTTYHKTUPHAS JTUHHS),

@dur. 7A neranbHbIN BUA CBEPXY HA COOTBETCTBYIOIIEE H300PETEHUIO
KOHTPOJIBHOE YCTPOMCTBO S5 A npykuHbI 20,

@ur. 7b  nmeranbHBIN BUI COOKY Ha COOTBETCTBYHOIIEE H300PETEHUIO

KOHTPOJIBHOE YCTPOMCTBO 5 1Jist NPy XKUHBI 20.

IIpumepsr GOpPM BBHITOTHEHHUS

Ha ¢ur. 1 nmoka3aH BUI Ha COOTBETCTBYIOIIYIO H300PETEHUIO CHCTEMY C

BopoTtamu 1, npyxunoi 20 U KOHTPOJIbHBIM YCTPOHCTBOM 3.
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Bopora 1 sBusttorcs, Hanpumep, ObICTPOXOAHBIMHU PYJIOHHBIMU BOPOTaMHU, B
KOTOPBIX MOJOTHO 10 BOPOT ABUXKETCA ¢ BBICOKUMHU MUKOBBIMU CKOPOCTSMHU,
Harpumep Oonpuie yeMm 1 M/c, mpenuMyIecTBeHHbIM 00pa3oM Oosbine yeM 2 M/cC.
ITonotuo 10 BopoT BopoT 1 nepkuTcs B OOKOBBIX HANPABISIIOLIUX (HE TOKA3aHbl) U
COZIEPIKUT OOJIBIIOE KOJTUYECTBO CBS3AHHBIX APYT C APYTrOM LIApHUPHO jnameneit 11,
KOTOpBI€ MPOCTUPAIOTCS HA MPOTSXKEHUH NPOeMa AJIsl BOPOT NEPNEHAUKYIAPHO
HanpasysromuM. [Tomumo 3toro, noaotHo 10 BOPOT MMeeT 3aMbIKAIO LU 3J1€MEHT 12,
KOTOPBIH CO CTOPOHBI MoJia (3eMJIM) CHaOKEeH PE3NHOBBIM YIUIOTHUTEIEM UIIH
nOAOOHBIM.

Ha ¢ur. 1 nokasansl Bopota 1, HAMpUMeEp, B MOJHOCTBIO 3aKPBITOM COCTOSIHHUH, B
KOTOPOM NOJIOTHO 10 BOPOT NOJHOCTBIO MEPEKPHIBAET NPOEM IJIsl BOPOT.

Ilepememenue nmonoTHa 10 BOPOT MeXy KOHEYHBIMHU MOJOXKEHUAMHA
BBI3BIBAETCSI NPUBOAHBIM MexaHu3MoM 3. [IpuBonHON MeXaHU3M 3 ynpasisieTcs
Oonokom 4 ynpasneHust Boporamu. [[puBogHON MeXxaHU3M 3 UMeeT ABUTraTeNb 31,
HanpUMep MOLIHBIN 3JIEKTPOABUTATEb, KOTOPBIM C MOMOILIBI NPUBOAHOTO Baja 35
U3BECTHBIM CaMUM 10 cede crnoco0oM nepenaer MOIIHOCTh JBUTATENS Ha
HaxXOASLIUNICS CO CTOPOHBI DANKH-NIEpPEMbIUKH HAMOTOUHBIH Ban 32. [Tomumo 3Toro,
NPUBOJHON MEXaHHU3M 3 MOXKET UMEThb JPyrue MeXaHUUeCKHe KOMIIOHEHTHI (He
NOKa3aHbl), KaK HAIPUMED: NMePeAATOYHbIE MEXAaHU3MbI, PEMHU HJIH CO€TUHUTEIbHBIE
3BEHbS.

ITonoTHO 10 BOPOT CO CTOPOHBI OANKU-TIEPEMbIYKH COSTMHEHO U3BECTHBIM
00pa3oM ¢ MOMOIIBIO OTHOTO UM HECKOJIbKUX COCIHMHUTEIbHbBIX 3JIEMEHTOB 37,
HanpuMep ¢ NOMOUIBIO MOJIOCHI, C HAMOTOYHBIM BajioM 32 U 3a CUET BpalLleHUs
HAaMOTOYHOTO Baja 32 B HANpPaBJIEHUU HAMATBIBAHUS MOXET HAMAaTbIBAThCs HA
HaMOTO4YHBIN BaJl 32. TOYHO Tak ke 3a CHET BpalleHUs HAMOTOYHOrO Baja 32 B
HanpaBJIEHUU Pa3MaTbIBAHUS MOJOTHO 10 BOPOT MOXKET pa3MaThIBATHCS C
HaMOTO4YHOro Bana 32. HanpasineHue HaMaTBIBAHUS SIBISETCS IPOTUBOMOJIOXKHBIM
HaIpasJeHHI0 pa3MaTbiBaHusl. COOTBETCTBEHHO MPOTPAMMHUPOBAHUIO OJIoKa 4
yIpaBJIEHUs] BOPOTAMH MOJOTHO 10 BOPOT MOKET NPUHUMATH JIIOOYIO MO3ULHIO MEXIY
MOJIHOCTBIO 3aKPBITOW U MOJHOCTBIO OTKPBITONH MO3ULIUEN.

ITomumo 3TOrO0, BOpoTa 1 UMEIOT YyCTPOHCTBO 2 st ObanaHcupoBku Beca. OHO
conep:KUT npykuHy 20, HATAXKHOU 37€MeHT 21, a Tak)Ke HanpaBJISAKLIEe YCTPONUCTBO

36, KOTOpPOE YCTAaHOBJIEHO HA HAMOTOYHOM BaJjy 32.
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IIpyxuna 20 sgBIsieTCs B HACTOSIUEM CJIy4ae BUHTOBOM MPYKUHOW U BBIMOJHEHA,
HaIrpumep, U3 JOCTATOUYHO TOJICTOH, HAMOTAHHOI Ha BUHTOBYIO ()OPMY NPOBOJIOKH,
WM K€ KpyTryoh ctanu. CBOMM, HAXOMSLIUMCS CO CTOPOHBI M0JIa KOHLIOM (BTOPBIM
KOHIIOM 24) npysxuHa 20 3akpernyieHa B noixy. CBOUM IpyruM KOHIOM (II€pBBIM
KOHIIOM 23) npyxuHa 20 yepe3 COeANHUTEIbHBIN dJIeMeHT 22 IMPOYHO COeUHEHA C
HAaTSKHBIM 3JIEMEHTOM 21, HanmpuMep ¢ MeTanandeckoil nojnocoil. Haxoasmutics co
CTOPOHBI DAJTKH-TIEPEMBIUKH KOHEI] HATSIKHOT'O 3JI€MEHTa 52 OTKJIOHSAETCS BOKPYT
OTBOAHOIO posinika 25 (BuaeH Ha Gur. 3) u 3aKperJieH B HAPABJISAIOIEM YCTPONCTBE
36 TakuM 00pa3oMm, YTO BCIEACTBUE pa3MaThIBaHUs NMOJOoTHA 10 BOPOT C HAMOTOYHOTO
Bayia 32 (mporuecc 3aKpbITUsI) HATSKHOU 3J1eMeHT 21 HaMaThIBAETCS JIOKALTUMUCS
IPYT Ha Apyra CJOSMH Ha HaMpaBJsIoLIee YCTPOMCTBO 36, Tak yTo npyxuHa 20 Bce
OoJibIle HATSTUBAETCS U MPOTHBOAEHCTBYET CHIIe BeCa Pa3MOTAHHOHN 4aCTH MOJOTHA
10 Bopor. C npyroi#i CTOpOHBI, HAMaTbIBaHUE MOJOTHA 10 BOPOT HAa HAMOTOYHBIN BaJ
32 (mpouecc OTKPBITHSI) CBA3aHO C pa3MaTbIBAHUEM HATSIKHOTO 3JieMeHTa 52 ¢
HamnpaBJISIFOLIErO YCTPOUCTBA 36, TaAK YTO MPU 3TOM MOJYYAETCS CHUKEHUE HATPY3KHU
Ha npyxuny 20.

YerpoticTBo 2 a5 0anaHCUPOBKH BECa MOXKET OBITh HACTPOEHO TaK, UYTO MPH
3aKpBITEIX BOpoTax |1 mpykuHa 20 yAJMHEHA HACTOJBKO, YTO UMEET MECTO MOMEHT,
NPEBLIMIA MU MOMEHT, CO3aHHbIA 34 CYET CUJIbI TSIKECTHU nojaoTHaA 10 BOPOT.
Bcnencrsue 3TOro OCTUraeTcs TO, UTO NPU NPUBEAEHHUE B AEHCTBUE 3aKPBITHIX BOPOT
1 monotHO 10 BOpOT nake 0e3 AOMOJHUTENBHOTO MPUBOIA MIOJHUMAETCS BBEPX
IPUMEPHO 0 TOH BBICOTHI, HA KOTOPOH CHJIa TSDKECTH CBOOOAHOIO y4acTKa MOJOTHA
BOPOT HaXOJUTCS B PABHOBECUHU C NPUIOKEHHON CUJION NPy KUHEHUS NPy KUHBI 20.
[Tpu nanpHeilmemM OTKPBITUU MOJOTHA 10 BOPOT HEOOXOAUMBIH B TaHHOM Cliy4ae
NPUBOAHON MOMEHT HaXOAUTCs NPUMEPHO B PABHOBECUHM C NMPEAOCTABIAEMBIM
yCTPOHCTBOM 2 1t OaJaHCHPOBKH BECA MOMEHTOM, TaK YTO MPUBOJHONH MEXaHU3M 3
JOJI)KEH NIPOTUBOAENCTBOBATD MO CYLECTBY TOJbKO UMEKIIUMCS CUJIAM TPEHHUS.

IMpysxuHa 20 umeeT, HapUMEpP, B CBOEH cpeaHel obnacTu, cocrapisitomeii ot 30
% 1o 70 % oT ee oOmeil ATUHBI, COOTBETCTBYIOIIEE N300 PETEHHIO KOHTPOJIbHOE
ycTpoHcTBO 5. JleTanpHbIN BUJ Ha KOHTPOJBHOE YCTPOUCTBO S5 mokas3aH Ha ¢ur. 7A u
7b u onuckIBaeTCs TOYHEE HUKE. KOHTPOJIBbHOE yCTPOMCTBO S BBIIOJHEHO [UIS TOTO,
4TOOBI BBISBJISITH HJIM MPEABOCXUTHTDH OTKA3 MPYKUHBI 20, U MPEIyCMOTPEHO HA

npyskuHe 20 TakuM 06pa3oMm, YTO MpHU KOoJeOaHUHN NMPYKUHBI 20 OHO MOXKET
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KoJe0aThCs BMECTe C MPyXKUHOU 20, HAapUMep BO BpeMsl IEPEXOJHOro KoyebaHus
npy>kuHbl 20 MOCJI€ HANPSI)KEHHOTO COCTOSIHUSA.

Hanpsi>keHHOE COCTOsSIHME HACTyNaeT, HAIIpUMeEp, BO BpeMs mpoLecca
HaMaTbIBaHUs UJIM pa3MaTbiBaHUsA MOJOTHA 10 BOPOT, mpexae BCEro B Ha4aje Uiu B
KOHILIE IMPOLecCa HAMAThIBAHUS UJIA K€ Pa3MaTbIBAHUSA, €CJIU IIPOUCXOJUT YCKOPEHUE
UJIU K€ 3aMeJJIeHHe NepeMelleHNsl TP HaMaTbIBAHUM UJIM XK€ pa3MaTbeiBaHuu. Yepes
HAaTs)KHOM 35eMeHT 21 co3mnaBaemblil nBurareneM 31 u nepenaBsaemblii Ha
HAaMOTOYHBIN Bajl 32 MOMEHT BpalleHUs nepenaeTcs Ha npykuHbl 20, U 3a CY4ET 3TOTO
B HACTOsILIEM IPUMEPE BHINOJHEHUS NPU pa3MaTblBaHUU NoJ0THA 10 BOPOT C
HAMOTOYHOTO Bajia 32 (IIpu HaMaThIBAHUH HATSXKHOTO 3JIeMeHTa 21 Ha HAMOTOYHBIN
BaJl 32) MOJKET NPOUCXOAUTD YIJIMHEHHE NMPYXKUHBI 20 U B ONpeNeNIeHHbIX CIy4asx (B
3aBHCHMOCTH OT CBOHCTB HATSPKHOTO 3JIEMEHTAa 52) Npu HaMaThIBAHUU MOJoTHA 10
BOPOT Ha HAMOTOYHBIN Baj 32 (Npu pa3MaTbIBAHMHU HATSIKHOTO 3JeMeHTa 21 ¢
HAaMOTOYHOTO Baja 32) MOXET MPOUCXOAUTh CxKaTue npyxunbl 20. Benencraue
TaKOI'0 HANPSIKEHHOTO COCTOSIHUM NpykuHa 20 Konebnercs u BMecTe ¢ Hel
KoJIeOJIeTCsl KOHTPOJIBHOE YCTPOHCTBO 5.

Ha ¢ur. 2 nokaszano npuHUHIIHAIBHOE N300paKeHHe CUCTEMBI, KOTOpas
COAEPKUT BOPOTA |, COOTBETCTBYIOLIYIO H300PETEHUIO NMPYKUHBI 20 ¢ KOHTPOJIbHBIM
yCTPOMCTBOM 5, OJIOK 4 yrpaBJieHUs] BOPOTAMH, a TakKe NMPUBONHON MexaHusM 3. [lpu
5TOM KOHTPOJIbHOE YCTPOHCTBO 5, Kak MOKa3aHO Ha GuUr. 1, npeaycMOTpeHO B
npyxxuHe 20 uiau Ha Hell, HapuMep 3aKperuieHo Ha Heil. [lTomumo 3Toro, 6ok 4
yrIpaBJIEeHUs BOPOTAMU COEJMHEH MO MEHbIIeH Mepe ¢ OAHUM YCTPONUCTBOM 6
aBapUMHOIO OCTAHOBA. Y CTPONUCTBO 6 aBapUMHOTO OCTAHOBA CJYKUT JJIsi OCTAHOBKHU
nosiotHa 10 BOpOT B ciyyae naaeHus nojotHa 10 BOpoT, HanpuMep BCIEACTBUE
u3jaoMa npyxuHbl. Kak onmucaHo TOYHEe HUXKE, OH MOXKET PEerUCTPUPOBATHCA C
MOMOIIBI0 COOTBETCTBYIOLIErO U300PETEHHIO KOHTPOJIBHOTO YCTPOHWCTBA 5.
Hanpumep, B HanpaBasiromux noyjotHa 10 BOPOT WIH BO3JIe HUX MOTYT OBITh
PacIoJIOKEHBI CTOTIOPHBIE YCTPOHCTBA,  IPU aKTHBAINU Yepe3 OOk 4 yrmpaBieHuUs
BOPOTaMH B ClIydae MaJeHuss OHU MOTYT OJIOKMPOBATH, UJIU YK€ OCTAHABJIUBATD,
nepememeHue noyotHa 10 Bopot. st 3Toro Moriu 661 OBITh TPUMEHEHBI KOHKPETHO,
HaIrpuMep, CTOMOPHBIE OOJITHI MJIM TOPMO3HBIE KOJOAKH. AJIbTEPHATHBHO YCTPOMCTBO
6 aBapUWHOI0 OCTAHOBA MOKET BO3AEHCTBOBATDb TAK)KE€ HA MPUBOJHONU MEXaHU3M 3

BOpoT | u monxonamum o6pa3om OJIOKHPOBATH BpallleHHE HAMOTOYHOIO Basa 32.
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IIpuBomHON MexaHU3M 3, a Takke OJIOK 4 yIpaBlieHUs BOPOTAMH MOTYT OBITh
PacCIOIOKEHBI CTAIIMOHAPHO U PsifOoM ¢ MOJOTHOM 10 BopoT. OOMEH NaHHBIMH MEXAY
KOHTPOJIbHBIM YCTPOHCTBOM 5, OJIOKOM 4 ynpaBiieHUsI BOPOTAMHU, a TAKKe MPUBOIHBIM
MEXaHU3MOM 3 MOXKET OCYLIECTBIISIThCS, KaK MOKa3aHo Ha ¢ur. 1, yepes kabenpb 34
i 6ecpOoBOAHBIM 00pPa30M MOCPEACTBOM PAJUOCBSI3H.

Ecnu oOMeH maHHBIMU MEXAY KOHTPOJBHBIM YCTPOUCTBOM 5 U O10KOM 4
yIpaBJICHUs] BOPOTAMHU SBJISETCS OMHOCTOPOHHUM, KaK U300paKe€HO CTPEJIKOM a) Ha
¢dur. 2, TO KOHTPOJBbHOE YCTPOHCTBO S5 BBIMOJIHEHO C MEePENA UM MOAYJIeM, a 010K 4
yIpaBJIEHUs] BOPOTAMH - C IPUEMHBIM MoayJjeM. Eciu oOMeH JaHHBIMU MEXKIY
KOHTPOJIbHBIM YCTPOHCTBOM 5 1 OJIOKOM 4 yIpaBJieHHs] BOPOTAMHU OCYLIECTBISETCS B
o00oHX HaIpaBJIEHHX, KaK U300pakeHO CTPEJIKaMH a) U b), TO KaK KOHTPOJbHOE
YCTPOHCTBO 5, Tak u OJIOK 4 ynpaBieHHUs] BOPOTAMH BBITIOJHEHBI B BUIE MPHUEMO-
Nepenarmero MOy JIs.

Ilepenaua curHasoB MeXAy MEPBbBIM U BTOPBIM IPUEMO-IIEPENAIOLUM MOAYJIEM,
npumMep OecripoBogHOro 0j0ka 54 oOMeHa JaHHBIMHU, MOXKET OCYILIECTBISATHCS Yepe3
JBYCTOPOHHIOIO JIMHUIO paauocBsA3u. Ilepenada MokeT OCyIIeCTBIATh, HAIPUMED,
yepes OmroTy3. Ilocne uaeHTUGUKAINU TEPBOrO UIIU K€ BTOPOTO IPUEMO-
Iepenarero MoAyJIs OCYIIEeCTBIsAETCs epeaada B MakeTax JaHHBIX dyepes
COOTBETCTBYIOIUHN 48-OUTOBBIN anpec.

[Tepenaya CUTHAJIOB MOXKET OCYILIECTBISTHCS, IPEUMYLIECTBEHHBIM 00pa3om,
yepe3 OOHOCTOPOHHIOK JIMHUIO paauocssa3u. Tak, B Oyoke 4 yrpaBiieHUs BOPOTAMH
IPEeNyCMOTPEH TOJbKO NPUEMHBIN MOAYJIb, B TO BPEMs KaK B KOHTPOJIbHOM
YCTPOHCTBE 5 MpeayCMOTPEH TOJBKO Mepeaarmuil Moayib (mpuMep 60eCpoBOAHOTO
monayns 40 obmeHna naHHbIME). Tak, OMHOCTOPOHHSS Mepeaada JaHHBIX MOXKET OBbITh
JOCTaTOYHOM AJIsl ONpeeIeHHbIX BAPUAHTOB IpUMeHeHUs. B nononHeHune k aTomy,
3TOT BUJ Nepeaadu JaHHBIX SBJSETCS SKOHOMSIIUM 3HEPTHUI0 IO CPaBHEHUIO C
JIBYCTOPOHHEH mepenaveil JaHHbIX, TAK KaK CO CTOPOHBI KOHTPOJBHOIO YCTPOMCTBA S
SHeprus AJs FTOTOBHOCTH K NIPUEMY MM JUIS Nlepeayul JaHHbIX HE PacxXxolyeTcs.

Tak, BooOmIe 111 KOHTPOJIBHOTO CUTHAJIA, KOTOPBIA COCTOUT, HAIPUMED, TOIBKO
U3 OT/IEJBbHOrO PaguOCHTHAJNA C KOJOM HASHTU(PHUKAIUN U HUHOOPMALIMOHHBIM MOJIEM
(B KOTOpPOM OTKAa3 MJIU MPEABOCXUIIEHHBIN OTKAa3 MPYKUHBI TOMEYEH MOJOKUTEIbHBIM
3HAKOM), TpeOyeTcs TONBKO OJHOCTOPOHHSA nepenada. st Toro 4ToObl oO0ecrnednThb
AEUCTBUTENbHBIN IPUEM KOHTPOJIbHOIO CUTHAJIA, OH MOXKET, HAlpUMeEp, TaKxkKe

MHOTOKPAaTHO (HampuMep, ABAXK]bI) MOBTOPATHCS.



10

15

20

25

30

22 .

CoenuneHnne Mexny OJO0KOM 4 ynpaBiieHUs BOPOTAMH U MPHUBOIHBIM
MEXaHH3MOM 3 MOJKET OCYIIECTBJAThCS Kak yepes kabenpb 34, Tak u 6e3 kabens,
HampuMep, Kak NPeACTaBJIEHO BhILIE, Yepe3 paauocBs3b. IIpuBoaHON MeXaHU3M 3
NPUBOAUT B AEHCTBUE MOJOTHO 10 BOPOT B 3aBUCUMOCTH OT NPUHATHIX KOMaHJ.

C G6noxoM 4 ynpaBieHUss BOPOTAMH MOTYT OBITh COEIMHEHbl MHOTHE APYTrHUe
YCTPOMCTBA, KaK HAIPUMEP: NePeKJI0YaTeIb OTKPbITUS, OJIOK JUCTAHIIMOHHOTO
yIpaBJIEHUS WIN APYTUe JATUYUKHU, KOTOPbIE PETUCTPUPYIOT AMUANA3 0H OTKPBITHUS
BOpOT. byiok 4 ynpasieHUst BOPOTAMHU YUUTHIBAET HHPOPMAIUIO UJIH K€ 3HAUYNMbIE
IJIs1 KCIIyaTalluy apamMeTpbl, KOTOPble IPUHUMAKTCS STUMHU APYTUMHU
YCTPOHCTBAMHU, U YIIPABISET MPUBOAHBIM MEXAHU3MOM 3 TaKUM 00pa3oM, 4TO OH
OTKPBIBAET MJIM 3aKPBIBAET BOPOTA | COOTBETCTBEHHO HEOOXOAUMOMY PEXKUMY
paboTHI.

Ha ¢wur. 3 nokasan npumep yctpoiictsa 2 ais OaJaHCUPOBKHU BeCa B MOJIOKEHUU
OTKpbITUs ToJoTHA 10 BOPOT (CieBa) U B MOJOKEHUH 3aKPBITUS MTOJOTHA 10 BOpOT
(cripaBa). [TOHATHS «IIOJOKEHUE OTKPBITUSI» U KITOJOKEHHUE 3aKPBITHSI» HE
00s13aTeNbHO O3HAYAIOT 3/1€Ch MMOJIOKEHHUE IMOJHOTO OTKPBITHS MJIH XK€ MOJHOT0
3aKpBITUSI BOPOT 1. DTH NOHATHUS UCMOJNb3YKOTCS, CKOpee, OTHOCUTeNbHO. Ilonoxenue
OTKPBITUS XapaKTEPU3yEeTCs TEM, YTO NMOJOTHO 10 BOPOT nepekpbIBa€T MEHBIIYIO
4acTh NpOEMa JUIsi BOPOT, Y€M B MOJOKEHHUU 3aKkpbITUsi. [IokazanHOe yCTpOUCTBO 2
nist 6anaHCUPOBKH Beca MMEET, HapuMep, TpU NpyKkuHbl 20, U HAa KAXKAOH MPYKUHE
20 mpenycMOTPEHO KOHTPOJIBHOE YCTPOHCTBO 5. MOXKHO, KOHEUHO, CHa0XaTh
yCTpOHMCTBO 2 1151 GaTaHCUPOBKHU BECA TAKXKE€ MEHBIIUM HJIN OOJIBLUINM KOJIUYECTBOM
npy>xxuH 20. KonuuecTtBo u Tun npyxuH 20 onpenensercs N0 3aJaHHBIM Harpyskam, T.
€. TIpexae BCero no Tuny noJjiotHa 10 BOPOT, €ro BeCy U €ro pasMepam.

Kak onmcano BbIle co cChUIKON Ha (uTr. 1, B MOJOKEHUHU 3aKPBITHS NpyKuHA 20
Hanps’k€Ha CUJIbHEE, Y€M B MOJIOKEHUU OTKPBITUS. B MONOXKEHUN 3aKPBITUS NPYKUHA
20 siBysieTcst bonee NIIMHHOM, YeM B IMOJIOKEHUH OTKPBITUA. 3a CYET 3TOTO H3MEHSETCS
MECTOIOJIOKEeHNE (B JalbHEHIeM 0003Ha4aeTCsl B TEKCTE JIMIIb KOPOTKO KakK X), B
KOTOPOM HAaXOJUTCSI KOHTPOJBHOE YCTPOUCTBO 5. B mon0xeHUn 3aKpbITUS
MECTOMNOJIOKEHHUE X, B KOTOPOM HaXOAUTCs KOHTPOJIbHOE YCTPOUCTBO 5, yAAJIEHO,
HarpuMep, OT rojia Ha AX fanblire, 4eM B IMOJIOKEHUH OTKPBITHSA. TakuMm oOpasom,
MOJIOKEHHUE NMOJ0THA 10 BOPOT MOKHO ONPEAEsITh NOCPEACTBOM TOTO, UTO
PErUCTPUPYETCSI 3HAUEHHE MECTOMOJIOKEHHUS X, B KOTOPOM HaXOAUTCs KOHTPOJIBHOE

YCTPOUCTBO 5.
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IIpu nepexone mosotHa 10 BOPOT MeXKAY MOJOKEHUEM 3aKPBITUS U MOJOKEHUEM
OTKPBITHUSA 34 CYET AEUCTBYKOINUX HA NPYKUHY 20 CUJl, MO MEHbIIEH Mepe, BPEMEHHO
U3MEHSIIOTCSI CKOPOCTh ((B maspHelmeM 0003Ha4YaeTCsl B TEKCTE JIMLIb KOPOTKO KaK V),
YCKOpEHHEe U/UJIN TeMI YCKOpeHHUs (B JajbHelmeM 0003HAYal0TCs B TEKCTE JINIIb
KOPOTKO KaK a UJIM K€ j) KOHTpOJIbHOro ycrpoiicrea 5. Kak cxemaruuecku
nzo0paxkeHo Ha Gur. SA, B OTIIMUKE OT 3TOrO, B Cly4ae ecjau nmoJoTHo 10 BopoT
NOCTHUTJIO CBOETO0 KOHEYHOTO MOJIOXKEHU 27 U K€ MOJOXKEHUS MOKOs U
YCTAHOBHUJIOCh PABHOBECHE, TO CKOPOCTh V, YCKOPEHUE 4 U TEMII j YCKOPEHUs
KOHTPOJILHOTO YCTPOHCTBa 5 paBHbI HYJH0. CienoBaTenbHO, HHPOpMALIUIO O
MOJIO’KEHUHU MOJIOTHA BOPOT MOJKHO MOJYYaTh TAKKE U3 KHUHETUYECKUX BEJIUYHUH:
CKOPOCTH V, YCKOPEHHUS d U TeMIIa j yCKOPEHUs.

Ecau nonotHo 10 BOpOT OCTaHABJIMBAETCS B CBOEM KOHEYHOM IMOJOKEHUU 27,
TO, KOHEYHO, 33 CYET COOCTBEHHOI Macchl NpyXuHbI 20 1 COOCTBEHHON MacChl
KOHTPOJIBHOT'O YCTPOUCTBA 5 KUHeTH4Yeckas sHeprus EO eme HakomnieHa B NpyXuHe
20, ¥ 3TO MPUBOJUT, KaK CXeMaTHYECKHU n300pakeHo Ha gur. Sb, k mepexogHOMY
kosiebanuto npyxunbl 20. [Tepexonuoe konebaHue, ¢ ONHONH CTOPOHBI, SIBJISIETCS IS
npyxuHbl 20 JONOJHUTENbHON HArPY3KOH U MOKET NPUBOAUTL K U3HOCY NpyXkuHbl. C
ApYrol CTOPOHBI, MEPEXOAHOE KoJeOaHne moay4yaer HHQOPMAIUI0 O COCTOSIH MU
npy>kuHbI 20 U, TAKUM 00pPa30M, MOKET HCIIOJIb30BATHCS JJIl KOHTPOJIS MPY>KUHBIL.

Jlns onucanus konebaTeabHON XapakKTepUCTUKH TPy KuHbI 20 (1
Ipe1yCMOTPEHHOr0 Ha Hell KOHTPOJIBHOTO YCTPOMCTBA 5) cUCTEeMa, KOTOpasi MOKa3aHa,
Hanpumep, Ha ¢ur. 4 (mpaBas CTOPOHA), MOKET PACCMATPUBATHCS KaK 3aTyXaroLIas
CUCTeMa MpyKuHa-Macca-npyxuHa. [Ipu 5ToM nepemeiieHne KOHTPOJIbHOTO
YCTPOUMCTBA 5 BIOJIb MPONOJBHOM OCU 26 SBJISETCS MPUOITU3UTETBHO TAPMOHUYECKH

3aTyXarmum KoJeOaHHEM. I[J'If[ HETro UMEET CUITY CIICAYIOIIEE:

x(t) = x4 e % (cos(w - t) + % sin( w - t))

(ypaBHeHHE 2)

rae

(ypaBHeHHe 3)
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(ypaBHeHue 4)

t obo3HavaeT BpeMms,
Xg - Ha4aJlbHOE, OCHOBBIBAIOIIEECS Ha HHEPLHH OTKJIOHEHUE OT MOJIOKEHUS
paBHOBECHS,
D - mocTosiHHas 3aTyXaHUsl CHCTEMBI,
Cr - IOCTOSIHHAS MPYKUHBI CUCTEMBI,
T — nauTenbHOCTH Tepuoaa kKojedaHus,
§ — MOCTOsIHHAsI 3aTyXaHHs NMPU KOJEeOaHuu,
m — KoJeOIIomascst Macca CUCTEMBI.
ITocTosiHHAs 3aTyXaHHS NMPHU KOJEOAHNN XapaKTepHU3yeT, KaK CHUKAETCA
aMILINTY1a KoJieOaHUs B TEUEHUE BPEMEHH.
ITocrosinHast Cp TPYKUHBI CHCTEMBI PACCUUTHIBAETCS U3 MOCTOSTHHON Cpq
NpPY>XUHBI NepBON NpykuHbl F1 1 noctossHHON Crp NPYKUHBI BTOPOH NPYKUHBI F2

cienyomuM o0pasom:

(ypaBHeHHE 5)

B kOoHKpeTHOM ciydyae BUHTOBOMN Mpy:XUHBI AJs nocTosiHHON CSF npyskuHbI
UMEET MECTO CIEAYIOIIEE:

G * d}

Cop = ——D—
ST 8% d3xng

(ypaBHeHHE 0)

G o0o3HadaeT MOAYyJb YIPYTOCTH MPH CABUTE,
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dp, obOo3HadaeT AuameTp MpPOBOJA,
dr 0003HaYaeT IUaMeTp MPY>KUHBI, U
Ng — YUCJI0O BUTKOB.
IIpu paccMOTpPEHHH MacChl IPYKUHBI KAK TOUEUHOH MAacChl s KoseOmomeics

MacCChbl M UMECT CUITY CICAYIOIIECEC:

1
m = §mF1 + §mF2 + Msensor

(ypaBHeHue 7)

Mgy U My, 0003HAYAKOT MAcCy NpykuH F/ u F2, u
Mgensor OO03HAYAET MACCY KOHTPOJBHOTO YCTPOUCTBA 5.

Temn j yckOpeHHUs, YCKOPEHHE d U CKOPOCTb ¥V MOTYT PacCUUTBIBATHCS COTJIACHO
YPaBHEHUIO 1.

Ecnu nocrossHHas Crp nNpy>KUHBI WU MOCTOAHHAsA D 3aTyxaHUs U3MEHSETCS, TO
5TO OKa3bIBAET HEMOCPEACTBEHHOE BIUSAHUE HA KOJeOATEIbHYIO XapaKTEPUCTHKY.
CrnenoBaTenbHO, C MOMOINBIO aHAIN3a KOIeOaTeNbHON XapaKTepPUCTUKHU NPYKUHBI 20
MOJXKET BBISIBJISITbCS U3MEHEHHE CBOICTBA NPy KUHBI 20, HanpuMep aedopmanus
npyskuHbl 20 (kak npeacTaBiaeHo Ha ¢ur. SB), uiam U3aoM npy>kuHbI (Kak
npexncrasieHo Ha ¢ur. SI' u 5/1). Jebopmauus npyxxunasl 20 MOXKET BIUATH Ha
U3MEHEHHEe CBONCTBA NMPYKUHBI, HAIIPUMEpP, B TOM OTHOIIEHUHU, YTO NOCTOsAHHAs Cp
NPY>KUHBI CUCTEMBI YMEHBIIAETCS MM NOCTOAHHAs! D 3aTyxaHUs CUCTEMBI
YBEJIMYUBAETCS, U 3TO UMEET CIEICTBUEM YMEHbIIEHUE YaCTOThl @ KojeOaHus u/uiau
aMIuTy 16l Kosiebanusi. COOTBETCTBEHHO M3MEHEHHE CBONCTBA MPYKUHBI 20 B TOM
OTHOILIEHUHU, YTO NMOCTOsIHHAS Cr NPy >XKUHBI YBEJIUUYNBAETCS UM OCTOsIHHAs D
3aTyXaHHs] YMEHBIIAETCS, MOKET MPUBOAUTD K MOBBIMIEHUIO YACTOTHI @ KOJeOaHUs
W/WTU aMILTATY AbI KOJeOaHus.

HazBanHble Brlllle apaMeTphl ABIAIOTCSA, KOHEUHO, He €JUHCTBEHHbIMH,
KOTOpbIE UMEIOT BIMUSIHUE Ha KoJebaTeNpbHYyI0 XapakTepucTtuky. Hanpumep, Biusinue
Ha KoJIeOaTeNbHYI0 XapaKTePUCTUKY UMEIOT TaKKe MPEABAPUTEIbHOE HANIPSKEHUE
npy>kuHbl 20 U KHHEMAaTHKA NePEeMELleHUs TOJOTHA BOPOT.

Ha ¢ur. 6A nmokazano cxematudeckoe n300pakeHne MEeCTOMOJIOKEHUS X
KOHTPOJBHOTO YCTPOMCTBA 5 KaK (PYHKIUH IO BPEMEHH t MPU 3aKPBITUH BOPOT | 1

UCIIPAaBHOW NMPY>KUHBI (CIIIOIMIHAS JIUHUA), A 1e(pOpMUPOBAHHON NMPY>KUHBI
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(MyHKTUpHAS JUHUS) U U CJIOMAHHOM NPy XUHBI (LITPUXITY HKTUPHAs NUHHSA). B
IOTOJIHEHHE K 3TOoMYy, Ha pur. 6b u 6B moka3zaHbl COOTBETCTBEHHO CKOPOCTh V(1) U
yCKOpeHHUE a(?) KOHTPOJbHOTO ycTpoiicTea 5. Jlepopmanus saBisercs, Hapumep,
TakoM, 4TO MocTosiHHAsA Cr MPYKUHBI YMEHbIIAETCs, a NOCTOssHHAA D 3aTyXxaHus
ocTtaercss oJuHaKoBOH. OaHAKO Apyrue U3MEHEHUs MPYKUHBI TOKE MOTYT BbI3BIBATh
yBEJIUYEHHE NOCTOSIHHON Cp MPYKUHBI U/WIIM U3MEHSATh IOCTOSIHHYI0 D 3aTyXaHHusl.
BeprukanbHast ITpUXNYHKTUPHAsA TUHUSA 71 MOKa3bIBa€T MOMEHT BPEMEHH, KOraa
noyioTHO 10 BOPOT AOCTHUraeT moJjia U MpoIece 3aKpbITUs 3aKkaHynBaeTcs. O0nactp
cJeBa OT Hee MOKa3blBaeT KOHEUHYI0 a3y mpoiecca 3aKpbITHs, B KOTOPOW MOJIOTHO
10 BOpOT, HanpuUMep, MO CYIIECTBY C MOCTOSIHHONW CKOPOCTBI) ABUKETCS BHU3 B
HanpasyeHuu nona. IIpu sTom npyxuna 20 yanuHAETCSA, 1 KOHTPOJIBHOE YCTPOMCTBO
5 nBuxketcs BBepx (cM. Takxke ¢ur. 3). CnpaBa OT 3TOr0 UILIIOCTPUPYETCS
nepexoaHoe konebanue npysxkuHbl 20. T1 u §1 0603HAYAIOT AIUTEIBHOCTH EPUOIA U
NOCTOSIHHYIO 3aTyXaHUs NP KoJeOaHUU sl UCTIPABHOM NPYyXKUHBIL, a T2 u 62
0003HaYaIOT JUINTEIBHOCTD MEPHOIA U MOCTOSTHHYIO 3aTyXaHHUsl MPU KoeOaHuu A
HEUCIPABHON MPY>KUHBI.

IIpu HeucnpaBHOMN NPy KUHE JJIUTEIbHOCTb NI€PUO/A MOBBICUJIACH IO CPABHEHUIO
¢ ucnipaBHo# npyxkuHoi (T2 > T1). Orubaroumue 75 u 76 aMIUTUTY bl U TIOCTOSIHHBIE
01 u 62 3aTryxaHus npu KoseOaHUU I UCTIPABHONW M HEUCIPABHOMN NMPYIKUH SBISIOTCS
[0 CYLIECTBY OAUHAKOBBIMU. [IpUunHa COCTOUT B TOM, YTO B HACTOSILIEM IIpUMeEpe
OBLIIO TPHUHSATO, YTO AeOpMaLUs MPYKUHBI OKA3bIBAET BJIMSHUE TOJbKO Ha
NOCTOSIHHYIO MPY>KUHBI. TakuM 00pa3oM, Jist BBISIBJIECHHS OTKAa3a MPYKUHBI HITH
MPeNCTOSAIEero 0TKa3a NPy >KUHBI MOXKHO ONIpeNeNsiTh, HallpUMep, NpeaesibHOe
3HaueHune TS5 (moporoBoe 3HaUeHUE OTKa3a B MOHUMAaHUU H300PETEHNUs ), PEBBIIIECHUE
KOTOPOTO YKa3bIBa€T HAa HEUCIIPABHOCTD NMPYKUHBI. Bblpakasch nNHaUe, TAKUM
00pa3oM, OCHOBBIBAsICh HA perucTpupyemMoii Gusnveckoil BeauunHe (Hampumep, X),
MOJKHO ONpPENEeNATh OLleHUBaeMoe 3HaueHne (Hanpumep, 1), U CpaBHEHHE €ro ¢
COOTBETCTBYIOLINM, 3apaHee 3aJaHHbIM IMOPOTrOBBIM 3HAYEHUEM OTKa3a (Hampumep,
TS) unu ¢ TMana3oHOM MOPOTOBBIX 3HAYEHUI OTKAa3a MO3BOJISIET BBISBIATD WU
NPEeABOCXUTUTH OTKa3 NpykuHbI 20. I[TogoOHBII MOPsANOK AEHCTBUI MOXKET
OCYLIECTBJISITHCS TAKXK€ HA OCHOBE U3MEPEHHON CKOPOCTH V, U3MEPEHHOI'0 YCKOPEHUs
a, U3MEPEHHOTr0 TeMIIa j YCKOPEHUs WX UX KOMOMHAuu. B nHOM ciydae MoxeT
ONpPeneNAThCS TAKXKe MpeesbHOe 3HAaUCHUE MMOCTOSIHHOM 8S 3aTyXxaHus npu

KojeOaHuu.



10

15

20

25

30

-27 -

H3nom npyxuHbl, Kak nmoka3ano Ha ¢gur. SI" u 51 (npuHATO, HAPUMED, YTO
UMEET MECTO H3JIOM IPY KUHBI BbIII€ KOHTPOJBHOTO YCTPOUCTBA 5), MOKET NPUBOIHUTH
K TOMY, 4TO MECTOIOJIOXKEHUE KOHTPOJIBbHOIO YCTPONCTBA 5 U3MEHSIETCs CUIIbHEE, YEM
IpH NepexoJHOM KosieOaHUU UCNpaBHOM npyskuHbl (cp. ¢ pur. 5 u 6A), Tak Kak 3a
CYEeT HEeIOCTAIOUIEr0 NPOTUBOAEHCTBUS KOHTPOJIbHOE YCTPOUCTBO 5 TSIHETCA B
HampaBJeHHH nosia. TOYHO Tak Xe, Kak mokaszaHo Ha ¢ur. 5/, monoxeHue
KOHTPOJIBHOT'O YCTPOUCTBA 5 MOXKET U3MEHATHCSA, HAIPUMEP, B TOM Cllydae, €Clu
00JIOMOK 28 NPy KUHBI OTKUHYT OTHOCUTEJIBHO €€ MPOIOJbHON OCH 26, T. €. ero
MOJIO’KEHUE U3MEHUIIOCH U CTAJIO MOJIOKEHUEM MO YIJIOM K BepTukainu. Benencreue
HEJOCTAIIEro MPOTUBOAEHCTBUS KOHTPOJIBHOE YCTPOUCTBO MOXKET OBITh TaKKe
JOJIbIIE MOJABEPIKEHHBIM 00Jiee BBICOKOMY YCKOPEHHIO B HANPaBJIEHHUH T0JIa, UYTO, B
CBOIO OY€peab, MOXKET MPUBOAUTH K Oosiee BBICOKOH ckopocTu. Takum obpa3zom, Kak
nokaszaHo Ha ¢ur. 6A-6B, MOKHO OTIpeNesIsiTh TAKXKe MpeaesibHOe 3HaUeHue 72, Xg
MO3ULUH, IPEAeJbHOE 3HaUeHue 73, Vs CKOPOCTU UJIU NPEAEIbHOE 3HAUCHUE g
YCKOPEHHUs, C MOMOLIBI KOTOPBIX MOXHO OTJIMYaTh CIOMAHHYIO MPYXHUHY OT
UCIIPaBHOMN MPY>KUHBL. JTHU NMpeaelibHble 3HAUEHUS SBJIAIOTCS TaK)XXe MOPOTOBbIMHU
3HAYEHHUSIMH OTKa3a B TOHUMAaHUU U300pETEHUS.

Kpowme Toro, peructpupyemble KOHTPOJIbHBIM YCTPOICTBOM 5 puzudeckue
BEJIMYMHBI U ONPENEJICHHbIE U3 HUX OLEHUBAE€MbIC 3HAYEHUSI MOKHO MCIIOJIb30BATh
IJIs1 TOTO, 4TOOBI OMTUMHU3MPOBATH YIPaBIEHHE NepeMelieHnemM nojorsHa 10 Bopor,
HampuMmep, TAKUM 00pa3oM, UTO NMepexoaHoe KojJebaHue MUHUMH3UPYETCS.

Ha ¢ur. 7A moka3aH BuJ CBEpXY Ha MPUMEP COOTBETCTBYIOIIEr0 H300PETEHUIO
KOHTPOJIBHOTO ycTpoiicTBa 5, u Ha ur. 7b mokasan Bug cOoky Ha Hero. KoHTposnbHOE
YCTPONCTBO 5 UMEET CleAyIollee. CEHCOPHYIO maaty S1, Ha ceHcopHOi mate 51
CEHCOPHBIN OJIOK 52 NI perucTpalyy Mo MeHbIIel Mepe OnHOHN Pu3ndeckoit
BEJIMUMHBI U OJIOK 53 aHaiam3a JaHHBIX IS aHAIU3a 3TOH QU3NYECKON BEJTHYUHBI.
CencopHblit 6710k 52 UMeeT Mo MEHbILIEH Mepe OAUH AaTYUK AJIsI PErHCTPaLuH
MECTOIIOJIOKEHUS X, TOJOKEHUS /UM KHHETHKU (HampuMep, CKOPOCTH V, YCKOPEHHS
a, TEMIIa j yCKOPEHHUsI) KOHTPOJBHOTO YCTPOICTBA 5, a Takke (PaKyIbTaTUBHO OJIOK
NOATOTOBKY CUTHaNa (He moka3aH). JJatunk MoxkeT ObITh, HAPUMED, JATUUKOM
YCKOPEHUs, HATIPUMEP MbE303JEKTPUUECKUM AATYUKOM ycKopeHus, uiu MEMS -
JaTYNKOM YCKOPEHUsl, WU OCHOBBIBAKIIUMCS HAa MATHUTHOW MHAYKLUHUH JATYUKOM

YCKOPEHHS.
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b0k MOAroTOBKM CUTHAJIa MOXKET 00padaThiBaTh BBIAAHHBIN JaTYUKOM
SNEKTPUUYECKUH curHan (Hanpumep, nuQpoBbie NaHHBIE 00 YCKOPEHUH), HaIpUMep
GuIbTPOBaTH, YCUINUBATH UJIU MEPECUUTHIBATh B a0CONIIOTHBIE 3HAUEHUS U3MEPEHUS
(manpumep, B G). B ciyyae HECKOJIBKUX PErUCTPUPYEMBIX PU3UUECKUX KMHETUUECKUX
napamMeTpoB OJOK MOATOTOBKM CHUI'HAJIA MOXKET TaK)Ke MYJIbTUILIEKCUPOBATH
3JIEKTPUYECKHE CUTHAJIBIL.

IToMHUMO 3TOr0, KOHTPOJIBHOE YCTPOHCTBO 5 MOKET UMETh HA CEHCOPHOU miaTe
51 650k 54 oOMeHa maHHBIMU st OECIPOBOAHOMN Mepeaayu perucTpupyemoit
($H3nUeCcKOi BETUUYUHBI W/ HJIH KOHTPOJIBHOIO CUTHAJA, OTHOCSIIEroCs K pe3yJbTaTy ee
aHanuza. JToT 0ok 54 oOMeHa JaHHBIMH MOKET ObITh, HAIIPUMEP, HHTETrPaJIbHOM
CXeMOU IUJIsl palMOCBsI3U C UHTETPUPOBAHHOW Uin 0060co0IeHHON aHTeHHOo. Kpome
TOTO, KOHTPOJIBHOE YCTPOUCTBO 5 MOKET UMETh, HAIPUMEP HAa HUXKHENW CTOPOHE
ceHcopHo# maatel 51, 610k 55 sHEprocHadxeHUs, HaIpuUMep 0aTaperd ¢ MOCTOSHHBIM
HaIpspKeHUeM, IJs1 o0ecreueHns SHepTruel ceHcopHoro 6moka 52 u 61oka 53 aHanu3a
nanHbIX. Kpome Toro, cencopnas niara 51 MOXeT UMETh 3alIOMHHAKOIIEE YCTPOHCTBO
56 nns coxpaHeHus B NaMsATH cepuiiHOro HoMmepa. CepuiiHbIil HOMEpP MOXET
CUMTBIBATBHCS U3 3AMIOMHUHAKOINErO yCTPOMCTBA 56 MO 3ampocy.

ITomumo 3Toro, 670k 53 aHanKM3a JaHHBIX MOJKET UMETh BbIYHCIUTEIbHBIH
MOAYJb. BeIlUMCAUTENBbHBINA MOAYIb CIYKUT B BAPUAHTE UCIOJAb30BAHUSA A
peanu3anny OMUCaHHBIX B ¢ur. 6A-6B npoueccos. Hanpumep, B OTHOIIEHU N
KoseOaHusl BBIUMCIUTEIbHBIH MOAYJIb MOXKET IMOCPEICTBOM HHTETPUPOBAHHUS
NepeCcUUTHIBATh JAaHHBIE JaTYNKA YCKOPEHUs B 3HaU€HUE CKOPOCTH. 3aTeM
BBIYHUCIIUTEIbHBIN MOJYJIb MOKET CPABHUBATH 3TO YUCJIEHHOE 3HAUEHUE CKOPOCTH
(mpuMep OLIEHUBAEMOTO 3HAUCHUS) C 3apaHee 3aJaHHBIM MPEAeTbHBIM 3HAUEHUEM
CKOPOCTH WJIU C JUAaNa3OHOM 3HaueHul ckopocTu. Ecnu 3apaHee 3anaHHOe
npeaeabHOe 3HAYEHHE CKOPOCTH MpeBbInaeTcs (MU BBIXOAHUT U3 AUaNa30HA 3HAUYECHUH
CKOPOCTH), TO BBIYUCIUTEIbHBII MOAYJIb HHULUHPYET BbIJAYy KOHTPOJBHOTO
CUTHAaJa, KOTOPBI TOrJa HEMOCPEACTBEHHO MOCE NMPEBBIIEHUS PEAEIbHOIO
3HAYEHUS] CKOPOCTH MepPenaeTcs, HampuMep ¢ moMombio 61oka 54 oOMeHa TaHHBIMU, B
610k 4 ynpaBieHUst BOpOTaMH. B 3TOM ciiydae OH MOKET MOAXOASIIIUM 00pa3om
pearupoBaTh Ha OTKa3 WUJIU MPEABOCXUIIEHHBIN OTKa3, HAIPUMEP NMOCPEICTBOM TOTO,
YTO OH U3MEHSET MapaMeTpbl IepeMellleHHs epeMelLeH sl T0JIOTHA BOPOT.

bnok 53 aHanu3a MaHHBIX, TOMHUMO 3TOTO, MOKET OBITh BBIMIOJHEH ISl TOTO,

9YTOOBI CUUTHIBATH U3 3AIIOMUHAIOIEr0 YCTPOHCTBA 56 MepBbll CEpUIHBIA HOMED,
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KOTOPBIN SIBJISIETCA OJHO3HAYHO NPUCBAUBAEMBIM NpyxuHe 20, U CpaBHUBATh €0 CO
BTOPBIM CEPHUIHHBIM HOMEPOM, KOTOPBIH SABJISAETCS OJHO3HAYHO MPHCBANBAEMbBIM
BOpPOTaM 1, M MpenoCTaBIATh Pe3yJIbTAT CPAaBHEHUs (HApUMeEp, B BUE CUTHAJA
yIpaBJeHHsI), HAPUMep ¢ MOMOLIbI0 Osioka 54 oOMeHa naHHBIMH, B 00K 4
yIpaBJIEHHs] BOPOTAMH, TAK YTO OH MOXKET PearupoBaTh MOAXOAAIUM 00pa3oM.
IMoaxoasimasi peakusi MOXKET COCTOSITh, HAIIPUMEP, B TOM, 4TOOBI B Cliy4ae €CJIU B
Ka4yeCTBE pe3yJibTaTa CPABHEHHS] UMEET MECTO OTJIMYHE NMEPBOTO CEPUUHOTO HOMEpPaA
OT BTOPOT'O CEpUHHOTO HOMEpA, BbIAABATh CUTHAN 00 OomnOKe U/ UK OTKJIYaTh
NPUBOJAHON MEXAaHU3M 3.

B oTHOmeHun ¢GopmMbl U pazMepa KOHTPOJIbHOE YCTPOUCTBO S,
NPEeUMYIIEeCTBEHHBIM 00pa3oM, MOAOTHAHO K MOJJIEXKaIel KOHTPOIo npyxune 20.
Hanpumep, nuameTp CEHCOpPHOU MmiaThl 51 MOXKET COOTBETCTBOBATH MO CYILIECTBY
CpeaHeMy AHaMeTpy BUTKa NMpyXuHbI 20, U, IpeXae BCero, P BUHTOBOH NPy KHHE
OHA MOXeT OBITh KPYTJIOH.

[Torpebnsromue OJIOKKU B KOHTPOJIBHOM YCTPOMCTBE S5 pacCUUTAHBI, IOMHMO
3TOTO, TaKUM 00pa3om, 4ToObl ObLIO 00ecredeHo HaeXKHOe deKTponuTanue. Jjs
3TOrO 3JEKTPOHHBIE KOMIIOHEHTHI B KOHTPOJIBHOM YCTPOHCTBE 5, MPEUMYLIECTBEHHBIM
obpaszom, u/wiau GpaKkyJbTaTUBHO PACCUYUTAHBI TAKUM OOPa30M, YTO OHH UMEIOT OUYEHb
HU3KO€ NOTpedaeHne 3Heprun (IpeuMyeCTBEHHBIM 00pa3oM B JuanasoHe,
U3MepsIeMOM B MHKPOBATTaX ), a TAK)XKe CHAOXKAIOTCS TOKOM, IPEUMYIECTBEHHBIM
obpa3om, TOJbKO mpu HeoOxoaumocTu. [logoOHBIE 3TEKTPOHHBIE KOMIIOHEHTHI,
Harpumep npeodpa3oBaTEIU MOCTOSIHHOTO HAPSIXKEHUST MJIM MUKPOTIPOLIECCOPHI,
UMEIOTCS B HAJUYUHU, HAIPUMEP, B BUJI€ TaK Ha3bIBAEMbBIX KOMIIOHEHTOB C
yIBTPAHU3KUM NMOTPEOICHHEM MOIIHOCTH.

Hapsiny ¢ pa3psicHeHHBIMH ()OpMaMH BBITTOJHEHHUS U aCIIEKTaMU, U300peTeHne
IOMYCKAaeT NPyrue MPUHLHUIBI pereHus. Tak, OTaesbHble MPU3HAKH Pa3HBIX Gpopm
BBITTOJIHEHUSI U ACTIEKTOB MOTYT TakKe JIOBIM 00pa3oM KOMOMHUPOBATHCS APYT C
APYTOM, €CIIA 3TO SIBJISIETCS] BBIMOJHUMBIM JJIs1 CTIELIHATNCTA.

BopoTa B cooTBeTCTBYHOMIEH N300pETEHUIO CUCTEME ¢ BOPOTAMH, KOTOpbIe ObLIH
pa3bsICHEHBI BBILIE KaK PYJIOHHBIE BOPOTA, MOTYT OBbITh, HAPUMED, TAKKE
CKJIaIBIBAIOIIMMHUCS] BOPOTAMH HJIM OTKHAHBIMU BopoTaMu. TakuMm oOpa3oM, COrjgacHo
N300pETEHNUI0 OXBAYE€HBI BCE BOPOTA, B KOTOPHIX MOJIOTHA BOPOT UCIBITHIBAIOT

ONPEACIICHHOC NTEPEMEIICHUE UJIU KE 3aPAaHEC OMPECACICHHYO TPACKTOPUKO ABUKCHMUS.
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IToMHMO 3TOr0, KOHTPOJIBHOE YCTPOUCTBO 5 MOXKET OBITh pa3MeIleHO Ha 000
4acTH Nnpy>xuHsl 20.

B npunuMne, KOHTPOJbHOE YCTPONHCTBO MOKET UMETh TAK)Ke JPyTrue y3Jbl,
HaIlpuMep 3JE€MEHTbl HHIUKALUU C MAJIBIM NOTPEOJEHUEM SHEPTHUH.

Ha ¢ur. 1 ycrpotictBa st 6anaHcupoBku Beca (uiau xe npyskuHsl 20) 6pin
IpeyCMOTPEeHBI ¢ 00enx CTOPOH mpoemMa ans BopoT. [Ipexnae Bcero, mis MojJOTeH
BOPOT ¢ OOJIBIIOH MHUPUHOMN 3TO MOKET OBITh MPEUMYIIECTBOM, YTOOBI CHUKATh
OJTHOCTOPOHHHUE HArPy3KH B 3TOU CTPYKType. YCTPOHCTBO st OalaHCUPOBKH Beca
MOKET OBITh IPEAYCMOTPEHO, KOHEUHO, TAKXK€ TOJBKO C OJJHOW CTOPOHBI.

B mpumepax BeImoJHEeHUs Oblila OMMCaHa NpykuHa 20 B BUAE BUHTOBOM
npyxuHbel. KpoMe 3T0ro, BMECTO BUHTOBBIX NPYKUH MOXKHO MPelyCMaTpPUBATh TaKKe
Apyrue NpyXuHsSILHUE 3JI€MEHThI, Takue Kak, HallpuMep, yAJNHsIeMble MOJOCHl U T. 1.

HatsoxHoil 3meMeHT 21 He 00s3aTeNIbHO JOKEH BBIIOJHITHCS IMTOJOCOBUIHBIM, a
MOXKET OBITh TaK)Xe B BHJE LIENH U TOMY MoA00HOro. /[ Hero cienyer npeanoYnuTaTh
cTaOUNBHBIHN 110 GopMe MaTepual, Ipexae BCero TakOn, Kak MeTaJll.

Hanpasnsromue ycrpoiicta 36 He 00s13aTeIbHO JOKHBI OBITH YCTAHOBJICHBI Ha
HAaMOTOYHOM BaJsly 32, a MOTYT OBITh YCTAHOBJIEHBI TAK)KE€ HA OTAEJIHHOM ONMOPHOM
Bany. IIpexne Bcero, sABAsAeTCS BO3MOXKHBIM TaK)Ke, UTO ABUraTenb 31 NpuBOAUT B
NefcTBUEe HAMOTOYHBIN Bajd 32 W/ UK OTAENbHBIA OMOPHBIN BaJl HE HEMOCPEICTBEHHO,
a OTOCPEIOBAHHO Yepe3 3yOuaThle peMHH, IIeMNH, TepeaTOuYHble MEXaHU3MbI U T. 1.
Tem He MeHee, U1 TOJYUEHHUS KaK MOKHO 0ojiee KOMIIAKTHOH CTPYKTYPbI AJISI 3TUX
KOMIIOHEHTOB CJIeAYeT NPEeANOUYUTaTh HENMOCP €ACTBEHHBIN MPUBOA.

B HacrosimeM npuMepe BBIMOJHEHHUS PErUCTPUPOBANIHUCH (PU3HUECKHE BEJIUUHHBI,
OCHOBBIBAIOIHECS HA KOJIEOAHUH BIIOJb MPONOJbHOTO HATIPABJICHUS NPY KHHBI.
KoneuyHo, MOTJIO OBbI HCTIOJIB30BATHCS TaK)Ke KOJieOaHUE BOIb OTKJIOHSIOMErocs OT
IPOAOJBHOTO HAMPAaBJIEHUS MPYKUHBI HAIPABIECHUS.

B noka3zanHOM npumepe BBIMOJTHEeHUs 010K 53 aHaM3a JaHHBIX MPENyCMOTPEH
Ha ceHcopHOH miate 51. KoHeuHo, MOKeT ObITh MPeayCMOTPEH, OJHAKO, TAKXKe
000cOONIeHHBIH OT Hee OJIOK M MOXKET paclojaraTbCs, Hapumep, B Oyoke 4
yIpaBJIeHUs] BOPOTaAMHU.

IIpencraBnenHoe Ha ¢ur. 1 moaorHO 10 BOPOT MOKET MEPENBUTATHCSA CHU3Y
BBEpX U Hao0opoT. OnHaKO N300pEeTEHNEM OXBATHIBAIOTCS TAKXK€ BOPOTA, B KOTOPBIX

MIOJIOTHA BOPOT MOTYT NMEPEABUTaTbCs B APYTUX HAPABJICHUSIX, HAIPUMEDP B CTOPOHY.
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Cnoco0 coryiacHO U300pPeTeHHIO U YCTPOMCTBO COTIAaCHO U300PEeTEHHIO ObLIN
OMHUCAHBI CO CCHUIKON HA XapaKTEPHUCTUKY MEPEXOJHOro KojebaHus NPy KUHBI IPU
3aKpBITHH BOPOT. [IpuHIMI N300peTEeHNS SABAAETCS NPUMEHUMBIM, KOHEYHO, BOOOIIE K

KoJeOaHUsAM IPYKUHBIL.
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INEPEYEHb CCHIJIOUYHBIX OBO3HAUYEHUI

BOpPOTa
IIOJIOTHO BOPOT
JTaMenb

3aMBIKQIO NN SJIEMEHT

yCTPOHCTBO 1151 OaTaHCUPOBKH Beca
Npy>KUHA

HaTS>)KHOU 3JIEMEHT

KPEeNneXKHbIN 3JIEMEHT

NEePBbII KOHELl NPYKUHBI

BTOPOU KOHEL| NPYKUHBI

OTBOAHOM POJIMK

MPOJOJIbHASA OCh MPYKHUHBI
KOHEYHOE IMOJIOKEHHUE

00JIOMOK TPy KHUHBI

NPUBOJAHOU MEXaHU3M
NBUTaTENb

HaMOTOYHBIN Bajl

kabenb

NPUBOJHON Bal
HarpaBJsoLee YCTPOUCTBO

COEIUHUTEJIbHBIN JJIEMEHT

ONOK ympaBJIeHHUsI BOPOTAMU

KOHTPOJILHOE YCTPOUCTBO

CEeHCOpHas miaTta

CEHCOPHBIN OJIOK

OJIOK aHaM3a JaHHBIX

OJIOK WU JK€ MONYJIb OOMEHa JaHHBIMHU

00K HEeprocHAOKEeHUs



10

56

71
72
73
74
75
76

-33 -

3allOMHHAKOLIee YCTPOUCTBO

YCTPONUCTBO aBapUMHOI0 OCTAaHOBA

MOMEHT BPEMEHHU, KOr[a MOJOTHO BOPOT JOCTUrAET M0Ja
NpeaeNbHOE 3HAYEHUE MO3ULIUU

IpeeNbHOE 3HaU€HUE CKOPOCTHU

NpeaeIbHOE 3HAUEHUE YCKOPEHUs

orudaromasi aMIUIHTYAbI ISl UCIIPABHOW NPY KUHBI

orudaromasi aMIUITUTYAbI JJIsl HEUCIIPABHON MPYKUHBI
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ITEPBOHAYAJIbHAA ®OPMVYJIA U30BPETEHUA

1. TIIpyxwuna (20), umeromas:

KOHTPOJIbHOE YCTPOHCTBO (5), KOTOPOE UMEET:

NPeIyCMOTPEHHYIO Ha KOJeOmomencst 4acTu Npy>kuHbl (20) CEHCOPHYIO MIaTy
(51),

npeayCMOTPEHHBIN Ha ceHcopHOo mate (51) ceHcopHbii Oy0k (52) ast
pEerucTpaIuu no MeHblIel Mepe OaHON GU3NYECKON BeIUYUHBI NPYKUHBI (20) mpu
kose0anuu npyxkunsl (20),

Osok (53) aHanW3a HaHHBIX JJIS aHAJU3a PErUCTPUPYEMON PHU3UUECKOH
BEJINYUHBL,

npudeM Oyiok (53) aHaNM3a JAHHBIX BBINIOJHEH TAKUM O00pPa30M, UYTO BBISBIISIETCS

WJI TIPEBOCXHUINAETCS OTKa3 NMpyKuHbI (20).

2. Ilpyxwuna (20) mo m. 1,

npudeM Oyiok (53) aHanM3a JaHHBIX BBIMOJIHEH TAaKUM 00pa3oM, UYTO OH BBISBISET
WM MPEIBOCXHUIIAET OTKA3 MPYyXUHBI (20) ¢ MOMOIIBIO MepexoaHON KoyuebaTeapHON
XapaKTEepUCTUKU NMPYKUHBI (20) mocie ee yAJIUHEHUs WU CKATUSA, U

npuueM 0ok (53) aHanu3a JaHHBIX BBIMOJHEH, IOMUMO 3TOr0, TAKUM 00pazom,
YTO B CJIy4ae BBIABJIECHUS WJIM MPEIBOCXHUIIEHHS O0TKa3a NpykuHel (20) OH BbIAAaET

MOJIOKUTENbHBIM KOHTPOJbHBIM CUTHAI.

3. Ilpyxwuna (20) Mo OQHOMY M3 IPEAUIECTBYIOUUX MYHKTOB,
npuYeM KoJeOmomasicst 4acTh npykuHsl (20) saBasercs cpeaHeil 001acThio

npysxkuHbI (20), coctasisomei ot 30 % no 70 % ot obmeit AIuHBL

4. TlpyxwuHa (20) mo OHOMY U3 MPEAIIECTBYOINX NTyHKTOB,

NpUYeM 1o MeHbIIeH Mepe ogHa ¢u3nueckas BeaudnHa npyxuHsl (20) sBasercs
110 MEeHbIIEH Mepe OJHON U3 CIEAYIOIUX BEIUYNH: MECTOMOJIOXKEHHE, CKOPOCTb,
YCKOpEHHUE, TEMIT YCKOPEHHSI CEHCOPHOTro OJoka (52) u/unm nojokeHue CEeHCOPHOH

mtatsl (51).
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5. Ilpyxwusna (20) Mo ogHOMY M3 IPEAMIECTBYIOLUIUX MYHKTOB,

npudeM Osiok (53) aHanu3a AaHHBIX BBIIOJIHEH JJISI TOrO, YTOOBI, OCHOBBIBASICh
10 MEHbIIEH Mepe Ha OAHOU perucTpupyemMoin Gu3n4eckoil BeJuUnHe, ONpeaesiTh
OLIEHUBAEMO€ 3HAU€HHE, U CPABHUBATD €r0 C COOTBETCTBYIOIINM, 3apaHee 3aJaHHBIM
NOPOTOBBIM 3HAYEHHEM OTKa3a WM C JUaNa30HOM 3HAY€HUH OTKasa, u

NpUYeM KOHTPOJbHOE YCTPOUCTBO (5) BBIMOJHEHO JJIsl TOTO, YTOOBI B ciiy4ae
€CJIU YCIIOBHE CPABHEHUS BBITTOJHEHO, BBIIABATh KOHTPOJbHBIA CHUTHAJ, KOTOPBIi

YKa3bIBA€T Ha OTKas.

6. IlpyxwunHa (20) Mo OQHOMY M3 IPEALIECTBYIOMUX MYHKTOB,

npu4eM ceHcopHas miata (51) uMeeT, MOMUMO 3TOrO, 3aMIOMUHAKOLIIEe
ycTpOHCTBO (56), KOTOPOE COAEPIKUT MEPBBIA CEPUHHBIH HOMEP, KOTOPBIH SBISAETCS
OJTHO3HAYHO MPHUCBAaUBaeMbIM Mpyxune (20), u

npudeM Oyiok (53) aHanu3a JaHHBIX BBINIOJHEH IJISI TOrO, YTOOBI CPABHUBATH
NePBbIA CEPUWHBIH HOMEP CO BTOPBIM CEPUHHBIM HOMEPOM ISl BBIPAOOTKH CHTHAJa
yIpaBJIeHUs], KOTOPbIA YKa3blBA€T HA COBIaJ€HUE MEPBOr0 CEPUIHHOTO HOMEpa CO
BTOPBIM CEpHUIHBIM HOMEPOM HU/UJIN Ha OTJIUYHE MEPBOTO CEPUHHOrO HOMEpPA OT

BTOPOIr'0 CEpUHHOTO HOMEDA.

7. Ilpyxuna (20) no oqHOMY U3 IPEALIECTBYIOLUIUX NYHKTOB,

npuYeM Ha CeHCOpHOH muarte (51), MOMHUMO 3TOro, NpeayCMOTPEHBI:

ook (54) oOMeHa maHHBIMU sl OECIIPOBOAHOMN Nepeaayy Uiu mepenadu
NOCPEACTBOM MPOBOJAHOTO COEAUHEHUS MO MEHbIIEH Mepe ogHON Pu3nueckoi
BEJIMYMHBI U/WJIH KOHTPOJBHOT'O CUTHAJIA, OTHOCUTEJNBbHO Pe3yJibTaTa aHAN3a, U

ook (55) sHeprocHabxkeHus, TIperUMyIeCTBEHHbIM 00pa3om Oartapes ¢
MOCTOSIHHBIM HAMPsiKEHUEM, IJIs SHeprocHabkeHusi ceHCOpHOro OJioka (52) u Onmoka

(53) ananu3a qaHHBIX.

8.  Cucrtema c BOpoTamu, MpexJe BCEro ¢ NOAbEMHBIMU BOPOTAMHU, KOTOpas
NMEeT:!

nosioTHO (10) BOpOT, KOTOPOE MEPEKPBIBAET MPOEM ISl BOPOT U BBIMIOJHEHO C
BO3MOJKHOCTBIO NIEPEMELIECHUS] MEXKAY OTKPBITOW MO3ULMEN U 3aKPBITON MO3ULIUEN,

NpUBOIHON MexaHu3M (3) s nepeMerneHus nojoTHa (10) BopoT Mexay

OTKPBITON MO3ULUEN U 3aKPBITON NO3ULIUEH,
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6ok (33) ynpaBiieHUsI BOPOTaAMU JJIst YIIPABJICHUS IPUBOJHBIM MEXaHU3MOM
(33),

COeaMHEeHHYIO0 ¢ nojgoTHOM (10) Bopor npyxuny (20) ¢ KOHTPOJIBHBIM
yctpoiictBoMm (5) cornacHo 1. 7,

npudeM npyskuHa (20) BbIMOJHEHA AJIs1 TOTO, YTOOBI CO3/1aBAaTh CHIIY, KOTOpas
NPOTUBOJEHCTBYET cHiie TsxkecTH nosioTHa (10) BopoT, mpuyeM co3naBaemas
npyxkuHOH (20) cuyia B 3aKpbITOH MO3ULMH OOJbIIE, YeM B OTKPBITOH MO3ULINHU, U

NpUYeM KOHTPOJbHOE YCTPOUCTBO (5) BBIMOJHEHO ISt TOTO, 4YTOOBI B Cliydae
BBISIBJIEHUsS UJIM TIPEABOCXHINECHUSI OTKa3a NPy KUHBI epenasathb Ha 0110k (33)

yIpaBJeHUs] BOPOTAMU KOHTPOJIBHBINA CUTHAJI.

9. Cucrtema ¢ BOpoTamu 1o 1. 8,
npudeM Oyiok (33) ynpaBieHUst BOPOTAMH BBIMIOJHEH JUJISI TOTO, 4YTOOBI B Cllydae
yKa3aHUs KOHTPOJIBHOT'O CUTHAJIAa Ha OTKAa3 MPY>KUHBI OTKJIIOYATh MPUBOJHOM

MexaHu3Mm (3).

10. Cucrema c BOpOTaMH IO M. 9, TIOMUMO 3TOTr0, UMEIas:

NEePBbIM CEPUMHBIN HOMEDP, KOTOPBIN SABIAETCSA OAHO3HAUYHO NPUCBANBAEMBIM
npysxkuHe (20), u

BTOPOMN CEpUUHBIA HOMEP, KOTOPBII SBJISAETCS OJHO3HAYHO NMPUCBANBAEMBIM
BopotaM (1) u/unu nonorny (10) BopoT,

pUYeM KOHTPOJIbHOE YCTPOUCTBO (5) BBHIMOJIHEHO AJis TOT'O, YTOOBI CPABHUBATH
NEePBbII CEPUIHBII HOMEDP CO BTOPBIM CEPUIHBIM HOMEPOM, U NEPENaBaTh pe3yabTaT
cpaBHeHHUs B 010k (33) ynmpaBieHUs] BOPOTAMH, U

npudem 0ok (33) ynpaBiieHUs] BOPOTAMU BBINIOJHEH JUISI TOrO, YTOOBI B Cily4ae
€CJIi B KaUeCTBE pe3yJbTaTa CPaBHEHUs HMEeT MeCTO OTJIUYME MEePBOTr0 CEpUHHOTO
HOMEpa OT BTOPOT'0 CEPUHHOTO HOMEPA, BbIIABATh CUTHAJ OIMOKHU W/WJIU OTKJIIOYATh

NPUBOAHOUW MexaHu3M (3).

11. Cucrema c Bopotamu no 1. 9 wim 1. 10,
npudeM Oyiok (33) ynpaBieHusl BOPOTAMH BBITIOJHEH JUJISI TOTO, 4YTOOBI YIIPABIATH
NPUBOJIHBIM MEeXaHU3MOM (3) TakuM 00pa3oM, 4TOObI BBI3BAHHOE MEepeMELIeHHEM

nojoTHa (10) BOPOT U perucTpupyemMoe ¢ mOMOLIbI0 KOHTPOJIBHOTO YCTPOUCTBa (5)
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konebanue npyxxunsl (20), mpexae Bcero nepexoaHoe Kojnedanue npyxussl (20),

BCJIEICTBHE YCKOPEHUS MM TOPMOKEHHS 1moyioTHA (30) BOPOT CHUIKAJIOCH.

12.  Cnoco0 koHTpoJs KonebaTeIbHON XapakTepUCTUKH TPYKUHBI (20),
KOTOPBII UMeeT CleAYyIoLHe Maru:

peructpanus kojaedareTbHON XapaKTePUCTUKH NPYKUHBI (20) KOHTPOJIbHBIM
yCTPOUCTBOM (5) ¢ MOMOIIBIO TPENYCMOTPEHHOTO Ha CeHCOpHOU mate (51)
ceHcopHoro Onoka (52), mpuueM CeHCOopHYI0 muary (51) mpeaycMaTpuBarmT Ha
Kosedmomeiics yactu npyxxkuHsl (20),

perucTpamnus mo MeHblIel Mepe OgHOH Pu3NIecKol BeJMYNHbI NPy KUHBI (20)
npu kosebanun npyxunsl (20), u

aHaJIU3 10 MEeHbIIEel Mepe ONHON (U3NUECKO BEIMYUHBI TAKUM 00pa3oM, 4TO

BBIABJIACTCA UJIU NPEABOCXHUIIACTCHA OTKA3 MPYKUHBI.

13. Cnocob mo . 12, TOMHMO 3TOr0, UMEK IIHI:

BBISIBJICHHE Hadaja MepexoqHoTo Koynebanus npyxunsl (20) mocie
HaIpsKEHHOTO COCTOSIHUS PY KUHBI (20), mpeskae BCero Mocye CXKaTHs UIH
YAJIUHEHUS,

perucTpanus o MeHblIeld Mepe OJHON (pU3NUEeCKONH BeJTMYNHBI NPYXKUHBI (20)
npu nepexogHoM kosebanuu npyxkussl (20), u

BbI1a4a MOJIOKUTEIbHOIO KOHTPOJIbHOT'O CUTHAJIA B CJy4ae BBISBJIEHUS WU

MPEIBOCXUINEHUST OTKa3a nMpykuHbl (20).

14. Cnocob no ogHoMy U3 m.m. 12-13,
pUYeM IO MeHbIIel Mepe onHa pu3nvecKasi BeTudruHa npykuHbl (20) sBisieTcs
1O MEHbLIEH Mepe OOHON U3 CIEAYIOUIUX BEJIUYUH. MECTO, CKOPOCTb, YCKOPEHHE,

TEMIT YCKOPEHHUSI CEHCOPHOro 0Jioka (52) u/unu mojoxeHue ceHcopHou miatsl (51).

15. Cnocob o onHomy u3 m.m. 13-14, TOMHMO 3TOTO, UMEIO NN

ONpenesieHue OLEHMBAEMOr0 3Ha4Y€HUs1, OCHOBBIBASICh IO MEHbIIEH MEpPE HaA
OJHOU perucTpupyemMoi Gu3n4ecKol BeJIMIUHE,

CpaBHEHUE ONPEAEIEHHOr0 OLEHUBAEMOTO 3HAYEHUsI C COOTBETCTBYIOUIUM,
3apaHee 3aJaHHBIM IOPOrOBBIM 3HAYEHUEM OTKa3a WJIM AHANa30HOM 3HAYE€HUH OTKasa,

u
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BbiAa4a MOJOXKHUTCIBbHOTO KOHTPOJIBHOT'O CUTHAJIA, KOTOprfI YKa3bIBA€T HA OTKaA3,

B CJiIy4da€ €CJIh YCJIOBUEC CPABHCHUS BBITTIOJIHCHO.

16. Cnoco0 no ogHoMmy u3 m.m. 12-15, mpuuem 1mar aHanusa BKJIIOYAET B ceOst
BBIMIOJIHEHUE KOPPEJSLUH PETHCTPUPYEMOH KojeOaTeaIbHONH XapaKTepUCTUKH
peructpupyemoil GU3N4ecKoil BEJTUYUHBI C TPEABAPUTEIBHO COXPAHEHHOH B MaMSITH

KoJie0aTeTbHON XapaKTePUCTUKONW PEerucTpupyemMoit Gu3n4eckoil BEJTUUNHBI.
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DOOPMVYIJIA U30BPETEHNMA,

n3MenénHnas o c¢r.19 PCT

1. TIIpyxwuna (20), umeromas:

KOHTPOJIbHOE YCTPOHCTBO (5), KOTOpOe UMEeT:

Ipe1yCMOTPEHHYIO Ha KosieOmonieicst yacTu npyxuHsl (20) CEHCOPHYIO IIaTy
(51),

npeayCMOTPEHHBIN Ha ceHcopHOo mate (51) ceHcopHbiii Oy0k (52) nns
pEerucTpaiuu no MeHblIel Mepe OaHON GU3NYecKOll BeTUYNHBI NPYKUHBI (20) mpu
kKose0anuu npysxkuHsl (20),

Osok (53) aHanW3a HaHHBIX JJIS AaHAJIW3a PErUCTPUPYEMOH PHU3UUECKOH
BEJINYUHBL,

npudeM Oyiok (53) aHanu3a JaHHBIX BBINIOJHEH TAKUM 00pa30M, UYTO BBISBIISIETCS
WJIA TPEIBOCXUINALTCS OTKAa3 NMPYyKuHbI (20).

npudeM Oyiok (53) aHanM3a JaHHBIX BBIMOJIHEH TAKUM 00pa30oM, UYTO OH BBISBISET
WJIN MIPEIBOCXHUIIAET OTKAa3 NPy XUHBI (20) ¢ MOMOIIBIO MEPEeXOaHON KosebaTenbHOM
XapaKTEepUCTUKU NMPYKUHBI (20) mocie ee YAJIUHEHUS WU CKATUSA,

npuueM 0ok (53) aHanu3a NaHHBIX BBIMOJHEH, TOMUMO 3TOTO, TAKUM 00pazom,
YTO B CJIy4ae BBIABJICHUS WJIHM MPEIBOCXHUIIEHHS O0TKa3a Npys>kuHel (20) OH BbIAaeT

MOJIOKUTENbHBIM KOHTPOJbHBIM CUTHAI.

2. Ilpyxwuna (20) mo m. 1,
npu4eM KoJeOmomasicst 4acTh npykuusl (20) AaBasercs cpeaHeil 001acThio

npysxuHbI (20), coctasisomei ot 30 % no 70 % ot oOmeit ATuHBL

3. IlpyxwunHa (20) Mo oqHOMY U3 IPEAUIECTBYIOMUX MYHKTOB,

pUYeM Mo MeHbInell Mepe onHa Gusndeckasi BenuunHa npykuHbl (20) sBiaseTcs
0 MEHbIIEH Mepe OOHON U3 CIEAYIOLIUX BEJIUYNH: MECTOMOJOXKEHHE, CKOPOCTb,
YCKOpEHHUE, TEMIT YCKOPEHHSI CEHCOPHOTro 0noka (52) u/unu nojokeHue CEHCOPHOH

mtatsl (51).

4. TIlpyxwuHa (20) mo ofHOMY U3 MPEAIMIECTBYOINX NTyHKTOB,
npudeM Osiok (53) aHanM3a AAHHBIX BBIMOJIHEH AJISI TOTO, YTOOBI, OCHOBBIBAsCH

10 MEHbIIEH Mepe Ha OAHOU PEerucTpupyemMon GuU3n4ecKoil BeJUUNHE, ONPENeIsiTh
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OLIEHMBAE€MO€E 3HAYEHHUE, U CPABHUBATD €r0 C COOTBETCTBYIOUIMM, 3apaHEE 3aJaHHBIM
MIOPOTOBbIM 3HAYEHUEM OTKAa3a WJIM C AUANAa30HOM 3HAYEHUH OTKa3a, u

IpUYeM KOHTPOJbHOE YCTPOHCTBO (5) BBIMOIHEHO ISl TOTO, 4YTOOBI B ciydae
€CJIM YCJIOBUE CPABHEHHUS BBIMIOJHEHO, BbIJABATh KOHTPOJBHBIN CUTHAJ, KOTOPBIH

YKa3bIBA€T Ha OTKAa3.

5. Ilpyxwuna (20) Mo 0OJHOMY M3 NPEANIECTBYIOLUIUX MYHKTOB,

npu4yeM ceHcopHas miarta (51) uMeeT, MOMHMO 3TOr0, 3alIOMHUHAOIIEe
yCTPOHCTBO (56), KOTOPOE COAEPIKUT MEPBBIA CEPUHHBIA HOMEDP, KOTOPBIH SBIISIETCS
OJTHO3HAYHO MPUCBaUBaeMbIM Mpyxkune (20), u

npudeM Oyiok (53) aHanu3a JaHHBIX BBINIOJIHEH JJISI TOTO, YTOOBI CPABHUBATH
NEePBbI CEPUWHBIH HOMEP CO BTOPBIM CEPUHHBIM HOMEPOM JUJIsI BHIPAOOTKHU CHTHAJa
yIpaBJieHUs], KOTOPbIN YKa3bIBae€T Ha COBIIaJieHHE MEPBOTr0 CEPUIHHOTO HOMEpa Co
BTOPBIM CEpUIHBIM HOMEPOM WU/UJIN Ha OTJIHUYHE MEPBOTO CEPUHHOrO HOMEpPA OT

BTOPOIr'O CEpUIHOTO HOMEpA.

6. Ilpyxwuna (20) Mo oqHOMY U3 IPEALIECTBYIOMUX MYHKTOB,

npudeM Ha ceHCOopHOi muare (51), MOMUMO 3TOro, MPenyCMOTPEHBI:

Onok (54) obmMeHa naHHBIMH 111 O€CIIPOBOAHON Mepesaun WIH nepenadu
HOCPEICTBOM MPOBOAHOTO COCIMHEHHS MO MEHbIIEH Mepe OAHOH (pU3NIeCKOH
BEJIMYUHBI U/UJIM KOHTPOJBHOTO CUTHAJIA, OTHOCUTEIBHO PEe3yJIbTaTa aHaIN3a, U

ook (55) sHeprocHabOxkeHus1, TpeUMyILIEeCTBEHHbIM 00pa3oMm OarTapes ¢
MOCTOSIHHBIM HaMpsiKEHUEM, IJIs dHeprocHadkeHus: ceHCopHOro O0Jioka (52) u Onoka

(53) ananuza MaHHBIX.

7.  Cuctema ¢ BOpOTaMu, Ipexke BCEro C MNoJAbEeMHBIMU BOPOTAMHU, KOTOpPAas
NMeeT:!

nosioTHO (10) BOpOT, KOTOPOE MEPEKPHIBAET MPOEM ISl BOPOT U BBIMOJHEHO C
BO3MOJKHOCTBIO MEPEMELIEHUs] MEXAY OTKPBITOW MO3ULUEN U 3aKPBITON MO3ULIUEN,

NPUBOIHON MexaHu3M (3) s nepeMerneHus nojgoTHa (10) BopoT Mexay
OTKPBITON MO3ULUEN U 3aKPBITON MO3ULIUEH,

6ok (33) ynpaBiieHUst BOPOTAMHU JJIst YIIPABJICHUS MPUBOJHBIM MEXaHH3MOM

(33),
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coeanHeHHYI0 ¢ mojJoTHOM (10) BopoT npyxuHy (20) ¢ KOHTPOJIBHBIM
yctpoiictBoMm (5) corynacHo 1. 7,

npudeM npyxkuHa (20) BbIIONHEHA AJs TOrO, YTOOBI CO3/1aBaTh CHILY, KOTOpas
NPOTUBOAEHCTBYET CHile TsKeCTH nmojoTHa (10) BopoT, mpuueM co3naBaemMas
npyxuHoH (20) cuia B 3aKpBITOH MO3UIIUK OOJIbIIE, YeM B OTKPBITONW MO3ULIHH, U

NpUYeM KOHTPOJbHOE YCTPOUCTBO (5) BBIMONHEHO JJIsl TOTO, 4YTOOBI B Cliydae
BBISIBJIEHHS MJIM MPEIBOCXUIIEHUs OTKa3a MPYKUHBI epeaaBaTh Ha 0710k (33)

yIpaBJ€HUs] BOPOTAMHU KOHTPOJIBHBIN CUTHAJI.

8.  Cucrema c BopoTamu no 1. 7,
npudeMm 0ok (33) ynpaBiieHUs] BOPOTAMH BBINIOJHEH JUISI TOTO, YTOOBI B Cily4ae
yKa3aHUs KOHTPOJIBHOI'O CUTHAJIA Ha OTKAa3 MPY>KUHBI OTKJIIOYATh MTPUBOJHOM

MexaHu3Mm (3).

9.  Cucrema ¢ BOpOTaMH IO 1. 8, MOMUMO 3TOT0, UMEIO A

MEePBbII CEPUMHBIN HOMEDP, KOTOPBIN SBIAETCS OAHO3HAYHO NPUCBANBAEMBIM
npysxuHe (20), u

BTOPOU CEpUMHBIA HOMEP, KOTOPBIN SABJISIETCS OAHO3HAYHO NPUCBAUBAEMBIM
BopotaM (1) u/unu nonorny (10) BopoT,

IpHYeM KOHTPOJIbHOE YCTPOHCTBO (5) BBHIMOIHEHO JJIs TOrO, YTOOBI CPABHUBATD
NEePBBIN CEPUNHBIN HOMEP CO BTOPbIM CEPUIHBIM HOMEPOM, U MepeAaBaTh pe3yiabTaT
cpaBHeHus B 0710k (33) ynpaBlieHUs: BOPOTAMH, U

npudem 0ok (33) ynpaBiieHUs] BOPOTAMU BBINIOJHEH JUJIsl TOTO, YTOOBI B Cily4ae
€CJIi B Ka4eCTBE pe3yJbTaTa CPAaBHEHUS HMEET MECTO OTJINYHE NePBOro CEPUIHOro
HOMEpa OT BTOPOT'0 CEPUMHOTO HOMEpPA, BbIIABATh CUTHAJ OMHOKH U/MJIM OTKIOYATh

NPUBOAHOUW MexaHu3M (3).

10. Cuctema ¢ BopoTamMu no 1. 8 unu m. 9,

npudeM 0ok (33) ynpaBjeHUs BOPOTAMH BBITIOJHEH JIsl TOTO, YTOOBI YIPaBJISATh
NPUBOJIHBIM MEXaHU3MOM (3) TakuM 00pa3oM, YTOOBI BEI3BAHHOE MEpPEeMEIIeHHEM
nojoTHa (10) BOPOT U perucTpupyemMoe ¢ MOMOLIbI0 KOHTPOJIBHOTO YCTPOUCTBa (5)
konebOanue npyxxunsl (20), mpexae Bcero nepexonHoe Konedanue npyxussl (20),

BCJIEICTBHE YCKOPEHUS MM TOPMOKEHHS 1moyioTHA (30) BOPOT CHUIKAJIOCH.
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11. Cnocol xkoHTpos KoJeOaTeNbHON XapakTePUCTUKHU NMPYKUHBI (20),
KOTOPBII UMeET CIeAYILHe Maru:

peructpanus kojaedarenbHON XapakKTepPUCTUKU NPYKUHBI (20) KOHTPOJIBHBIM
yCTPOUCTBOM (5) ¢ MOMOLIBIO MPEIYCMOTPEHHOTO Ha ceHcopHOU marte (51)
ceHcopHoro Oioka (52), npudyem ceHcopHyro miaty (51) npengycMaTpuBaroT Ha
koJebmomeiics yactu npysxkuHsl (20),

perucTpanus mo MeHblIel Mepe OaHOH PU3NYeCcKON BeTMYHHBI PYKUHBI (20)
npu kosebanuu npyxkunsl (20), u

aHaJIU3 1O MEeHbINEel Mepe ONHON PU3NYECKO BETUYUHBI TAKUM 00pa3oMm, 4TO
BBISIBJISIETCS] FUTH NPEIBOCXHUIIAETCS OTKA3 MPYIKUHBI,

TaKX€ UMEIO LU

BBISIBJIEHHE Hayalla MePeXoaHOro KoneOanus npyxkuHsl (20) mocie
HaIPSKEHHOTO COCTOSTHUS PY KUHBI (20), mpekae BCETro Mocie CXKATHS UIIH
YATUHEHUS,

perucTpamnus mo MeHblIeld Mepe OgHOH Pu3NIecKol BeNMYNHbI NPy KUHBI (20)
IIpU MepexoaHOM KosiebaHuu npyskuHsbl (20), u

BbI1a4a MOJIOKUTEIBHOIO KOHTPOJIBHOT'O CUTHAJIA B CIy4ae BBISBICHUS WU
MPEIBOCXUINEHHS OTKa3a MpykuHbl (20) ¢ MOMOLIBIO TEePEeXOaHON KoedaTeNbHOU

XapakTEePUCTUKU NPYKUHBI (20) mocie ee yATUHEHUS WU CKATHUSL.

12. Cnocobmom. 11,
NpUYeM MO MeHbIIell Mepe onHa Gusndeckasi BeauunHa npykuHbl (20) sBaseTcs
10 MEHbIEH Mepe OJHOU U3 CIACAYIOIIUX BEJIUYNH. MECTO, CKOPOCTb, YCKOPEHHE,

TEMIT YCKOPEHHUSI CEHCOPHOro 0Jioka (52) u/uau mojoxeHue ceHcopHou miatsl (51).

13. Cnocob o ogHomy u3 m.m. 11 unu 12, TOMUMO 3TOTO, UMEIOIIH:
ompeaesieHHe OLEHUBAEMOTO 3HAYEHHUsI, OCHOBBIBASICh IO MEHbIIEH Mepe Ha
OJHOU perucTpupyeMoi Gu3n4ecKol BeJIMIUHE,

CPpaBHECHUE ONPECACICHHOTO OUCHUBAEMOTI'O 3HAYCHUA C COOTBETCTBYOLIIUM,

3apaHee 3aJaHHbIM MOPOTrOBbIM 3HAYCHUEM OTKAa3a UJIKM AUATNNAa30HOM 3HAUYEHHH OTKasa,

u

BbiAa4da MOJOXKHUTECIBbHOTO KOHTPOJIbBHOTO CUTHAJIA, KOTOprfI YKa3bIBA€T HAa OTKAa3,

B CJIy4da€ €CJIh YCJIOBUEC CPABHCHUS BBITTIOJIHCHO.
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14. Cnocob o ogaomy u3 m.m. 11-13, mpuyem mar aHajn3a BKJIIOYAET B ceOs
BBITTOJIHEHUE KOPPEJISIUN PETUCTPUPYEMOl KojiebaTebHONH XapaKTepUCTHKHI
perucTpupyemoi GpU3NIECKON BEJIUUHUHBI C IPEIBAPUTEIBHO COXPAHEHHOW B MAMSITH

KoJebaTeIpHOH XapaKTePUCTUKON PErucTpupyemMoil pu3ndeckoi BeJIHUNHBI.
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