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OIMMCAHWE W3OBPETEHUA
2420-547587EA/085

KOXYX IOJd CUCTEMBEl JOCTABKM XUIKOCTM CO BCTPOEHHBEM CEHCOPHEM
OBHAPYXEHMEM IIOJIOXEHMS IIJIVHXEPA M COOTBETCTBYIOWMIA CIOCOB

OBJIACTE TEXHUKM ¥ HIPEIOIIOCEJIKM CO3OAHVA M3OBPETEHNMA

HacTodmee n300peTeHNre OTHOCUTCHA K cucTeMaM OOCTaBKU
XMOKOCTM M, B UYaCTHOCTM, OHO MMEeT OTHOIEeHMEe K YCTPOUCTBY U
criocoby IJiA  M3MEepeHMsa MOMEHTOB BpeMeHM W KOoJIMYecTBa HO3,
OOCTAaBJIEHHEX YCTPOMCTBOM IOCTAaBKM JIEKAPCTBEHHOTO CpeAOCTBa THIIa
MOIPULL-PYUKHA n/ MOHUTOPUHTY KOJIM4YeCTBa JIEKAPCTBEHHOTO
cpencTBa, OCTaBIETOCS B yCTPOMCTEE.

B of6jacTu YCTPOMCTE HOOCTaBKM XUOKOCTU M, OCOOeHHO UIIPpUI—
pydek, uMeeTcsd HeOoBXOIMMOCTL B of0ecledeHUM IIOJIE30BATEJIA HaOeXHOM
nHbopmMaume, OTHOCHAmeNCsS K paHee BBeIeHHEIM OO3aM  XUIKOTO
JIEKapCTBEHHOTO CpencTBa.

[peONPMHUMAJIMCE PAa3JIMYHEE [IONHTKM PaClUPUTh QYHKIMOHAJILHEE
BO3MOXHOCTH LIIPUL-PYUEK nyTeM coznaHmu4a VHTEJJIEKTYaJIbHOTO
KOJIIlauka . Hamopuwmep, B naTedHrte US N8743662, nprHaIJexaleM
npaBooBJjalaTesio HacToAmeTo M300peTeHMsa, PAacCKPHT MHTeJJIeKTYaJlbHBN
KOJIIIauoK 0JI9  WIPpULL-PY4YKH, KOTOPHM  OCYIEeCTBJISAET MOHUTOPUHT
BpeMeHHU, KOTOpOe IIPOIJIO IIOoCJe IIPedlleCTBYKRIEeIr'0 MCIOJb30BaHUA
MOPULL—PYYKH .

Hemnanmnce [IOIIEIT KM COo3IOaHudg OPYITUX YCTPOVCTB TUIIa
MHTEeJIJIEKTYyaJIbHEX KOJIIIauKOBR, OO0eclleuMBaKIMX W3MEpPEHNEe KOJIUUECTEBAa
BHIOAHHEIX 103 JIEKAPCTBEHHOTO cpelCcTEBa. OouH  IIpUMEP TaxKoIo
YCTPpOMCTBA IIpelcTaBJieH B IaTeHTe US M8817258. MIag »TUX YCTPOMCTB
TpebyeTCsa IPOTsKeHHAa s pemeTka OIITUUECKUX OaTUlKOB,
IPONOJIKAKIIMXCSA BIOJE KOJIIIadkKa.

CYIIHOCTH U3OEPETEHNA

HacTodamee wu300peTeHUMe OTHOCUTCH K YCTPOWCTBY, B KOTOPOM
DaTUMKM OOBEOMHEHEL CO CKOJB3AMUM KOXyXOM CHUCTeMEl LOOCTaBKU
XUOKOCTM M M3MepdinT IIOJIOXeHMe IUIYHXepa CUCTEeMH OOCTaBKU XUIKOCTU
B TO BpeMf, KOI'Da KOXyX YHallaAnT WM BO3BpallaldT Ha MeCTO.

CorjiacHO nnesaMm BapuaHTa OCYyWeCTBJIEHUSI HacToAWero
n300peTeHUda TMPelJIOXEeHO YCTPOMCTBO IJIS MCIOJB30BaHMA BMeCcTe C

CUCTEeMOM OOCTaBKU KMOKOCTM, IIpM STOM CHCTeMa ITOCTAaBKM XUMIKOCTU



BKJIIOUaeT B cebda OpOo3paudHblM LUMIMHOP IJIS pPasMelleHMS XUIKOCTM U IIO
MeHbIleM Mepe YacCTHUUHO HeOpOo3pPauHBM IJIYHXep, I[IOIBWXHEM BIOJIbL OCH
UMJIMHIOPa, »OJIA BHOpacHBaHMA XUIKOCTM Uepes BHIIYCKHOE OTBepCTUEe,
IpM STOM YCTPOMCTBO COHOEPXUT (a) CKOJbL3AMMM KOXYX, BHIIOJHEHHEM C
BOBMOXHOCTBIO CKOJIL3AMEer0 KOHTakKTa Tak, UYToOH OH CKOJbL3WJI BIOOJb
UMJIMHIPpa HapajijleJIbHO OCKM M3 IIepBOTO IIOJIOXeHMS BO  BTOpoe
IIOJIOXEHME ; (b) KOMILJIEKT OaTUuMKOB, pPa3MemeHHHX B CKOJIL3AIeM
KOXyxe Tak, UYTOOH OHM IepeMemalMCh COBMECTHO CO CKOJIb3AMYM
KOXYXOM, IIPM STOM KOMILJIEKT HATUMKOB COIOEPXUT (1) OINTHUUECKUM
OAaTUMK, UMEKIVM OITHUYEeCKMM M3JIydaTeJlb OJIS MCIYCKaHUA MIJIydeHUd U
OINITUYECKMM IIPMEeMHMK IJII o00pasoBaHMA IIepBOTO BHXOOHOT'O CHI'HAaJa,
[IOKAa3HBaKIET O KOJIMUYECTRBO  M3JIy4YeHUd, IIPUHUMAaEMOTO OIITUYECKUM
IPUMEMHUKOM, IIPU STOM OITUUECKMUM »OaTuMK YCTAaHOBJIEH B pa3MelleHUU
ofpalleHHHM BHYTPL, TakK UYTO, KOI'IJa CKOJbL3AMUM KOXYyX CKOJL3UT B
KOHTaKTe c IpO3pPadyHEM  LUUJIIMHIPOM, IepPBHI BBIXOIIHOM CUTHAaJ
UBMeHAeTCcd, KoI'ga OITHMUECKMM DaTuMK I[IPOXOIUT MMMO ILJIYHXepa, U
(ii) @maTuMk IIOJIOXKEHMS, pPas3MeleHHBM OJsa ofpas3oBaHMsa BTOPOTO
BHIXOOHOTO CHMI'HaJla, I[IOKa3HBakIEI'0 TeKyllee IIOJIOXKEHME CKOJIbL3AMero
KOXyXa MeXIOy IIepPBEM IIOJIOXEHMEeM W BTOPHM IIOJIOXeHUMeM; U (C)
cucremy o00padoTKM, CBASAHHYID C KOMIIJIEKTOM IaTUMKOB TakK, YTOOH
OHa TIpPMHMMAJa II0 MeHblley Mepe IIePBHEM BHXOOHOM CUIHAJI M BTOPOM
BHIXOOHOM  CHUI'HAJ, opmu SToM cucTeMa oBpad®oTKM  BHIIOJHeHa C
BOBMOXHOCTBLIO BOCHPUATHSA M3MEeHEHMS IIepBOTO CHUTHAalJa, II0Ka3nBallelo
OOCTWXeHUe OIITUYECKUM OaTUMKOM IJIyHXepa, IJIs omnpenejyieHUs
COOTBETCTBYIMEeTO TeKymeTo [IOJIOXEHU CKOJIb3AMeTro KOXyXa,
[IOKAaBEBAEMOT'0  BTOPBIM  BEIXOIHHM  CUI'HaJIOM, ¥ TeM CcaMeM @ 1OJI4
onpenejieHMsS MeCTOIIOJIOXKEeHUS IJIYHXepa BIOJbL LMIMHIPA .

B COOTBETCTBUU C naJibHenmen 0COBEeHHOCTBIO BapuaHTa
OCYMeCTRBJIEHMA HACTOAmETIo M300peTeHMsa CKOJb3AMMM KOXYyX peaJM30BaH
KakK KOJIIauoK C lLeHTpaJIbHEM KaHaJIoM IJIS I[IpueMa KOHIeBOT'O ydacTkKa
NOPUIL-PYYKM, MMelmMeI'o BLHCTYIIALMIYyn UIJIY .

B COOTBETCTBUU C naJibHenmen 0COBEeHHOCTBIO BapuaHTa
OCymeCTBJIEHU S HacToAmeTro n300peTeHUs ONITUYECKUN OaTUMnK
peaJM30BaH C MCIOJb30BaHMEeM MHOXeCTBa OITHMUEeCKMX UM3jyuaTelen,
pa3HeceHHHX BOKPYI lLieHTpaJIbHOTO  KaHalJa, ¥  COOTBETCTBYIIEIO

MHOXeCTEa OIITHMYEeCKMX IIPMEMHIMKOEB, PpPa3HEeCEeHHEX BOKPYI' LeHTPaJIEHOTI'O



KaHajla, TaK 4YTO IIPM MCIOJL30BaHMM BMEeCTe C MIPUI-PYUKOM, MMellel
ONTUUECKUE NpenaTCcTBUA, IpOoOoJIKaKIMeC S BIIOJIb PO 3PAavHOTO
UMJIVHAOpa [apaJileJJbHO OCH, I[I0 MeHbIleM Mepe OoOHa Ilapa BuIa
ONTUYUECKUN M3JIyUaTeJb M ONTUUECKMNM IPMEeMHUK He IIepeKpHTa.

B COOTBETCTBUA c najbHenmen 0COBEHHOCTLIO BapraHTa

OoOCymeCTBJIEHMA HacToAmeIro MBO@peTeHMH B cJiydae NIIprMo—py4KrHu,

VMepmen HeKOTOpoe KOJIMYEeCTBO OMKCUPOBaHHEIX ONITUUECKUX
INPpeldATCTBUM, Pas3HEeCEeHHEX BIOJIb [IPO3pPadHOT'o LWMJIMHIOpa, CHUCTeMa
00paboTKM  BEHIIOJIHEHA C BO3MOXHOCTEIO (a) Oo0paloTKM  [IepPBOTO

BEHIXOOHOTO CUTHajla IOJid OOHapyXeHMS WM3MEeHEHUM, CBUIETEJIECTBYINUX O
IPOXOXIEeHUM IIE€PBOTO ONTHUUECKOTO HaTuMKa MMMO IIepeOHEeM KpPOMKU
IJIyHXepa " 3anHen KPOMKM IIJIyHXepa ; (b) onpenejyieHmnAa
MEeCTOIIOJIOKEeHU S IIlepeldHeV KPOMKM IUIyHXepa BIOJb UMIMHApa; U (C)
OOHapyXeHUs, UTO IIepeIHAd  KPOMKa IUJIyHXepa  OpubimwxaeTcsd K
OUKCUPOBAHHOMY OITUYECKOMY HNpenaTCcTBUIO, 0Jis onpeleJjleHUA
MEeCTOIIOJIOXEeH A 3aOHeV KPOMKMU ILJIyHXepa.

B COOTBETCTBUU c najibHelmen OCOOEHHOCTBIO BapuaHTa
OCYIIECTBJIEHMA HaCTOAlleI'o M300peTeHMA B CJlydae MCIOJb30BaHUMA
BMeCTe C NIpUL-PYUYKOM, MMekllel HaudaJlbHOe IIOJIOXeHMe ILIyHXepa,
yTJIy©®JeHHOTO B IIPO3PAauHBM KOPHIYyC, KOMILJIEKT HOaTUuMKOB  TakKXe
COOEPXUT MNOTOJIHUTEJILHEM OINTUUECKUM IaTurkK, UMeKNUM OITHUYeCKUMN
uaJIydyaTeJb IOJ4 MWCIOYyCKaHMa M3JIYy4UYeHMsa I[IOA KOCHM YIJIOM CKBOS3b
CTEeHKY IIPpO3pPaydvHOTOo LUMJIMHApPAa K I[OBEPXHOCTHM ILUIyHXepa U OITHUUYEeCKUMN
IpUMeMHUK OJa 00pa30BaHMA OOMNOJHUTEJILHOTO  BHEHXOOHOTO CUTHAalua,
IIOKa3HBAaKMETO KOJUUECTBO HAKJIOHEHHOTO IIOJ KOCHEM YyIJIOM WM3JIyUeHUS,
IPUHUMAEMOTO ONTUUECKUM NPUEMHUKOM.

B COOTBETCTBUU c naJbHenmen OCOOEHHOCTEI BapMaHTa
OCYWECTBJIEHNS HaCTOAlleI'O0 M300peTeHMs TakKXe IpelyCMOTPeHa YyIopHasd
TUIb3a, YCTaHOBJIeHHas C BO3MOXHOCTBI CKOJIBXEHMS B IeHTPallbHOM
KaHaJjle, IIpM 5STOM YIOPHas TWJIb3a BHIIOJHEeHa C BO3MOXHOCTLI I[IpHeMa
KOHIIEBOTO ydYacTKa NOpUL-PYYKM, KpoMe TOTo, YIOopHasa TIWUJb3a
momkaTa K KOHIEBOMY YYacTKy IOJIS KOHTakKTa C KOHIEBHM YUYaCTKOM
MOPpUL-PYUKH, KoTrma CKOJIb 3 AMUN KOXYX HaxXOIUTCSA B IepBOM
IOJIOKEHUM, ¥ HABJAETCA OTBOIMMOM IJIS IepeMelleHMs COBMEeCTHO C
KOHIEBEM YUYaCTKOM MOPUI-PYUYKM, KOTHa CKOJB3AMUM KOXYyX CKOJB3UT

BO BTOpPOe IIOJIOXEeHIE.



B COOTBETCTBUU C naJibHenmen 0COBEeHHOCTBIO BapmuaHTa
OCYMeCTRBJIEHMA HaCTOAmMero mu300peTeHMS IaTuMK IIOJIOXeHMS CBA3aH C
YIIOPHOW TITMJBL30M, Tak UYTO BTOPOM BHXOOHOWM CHITHAJ IIOKa3LBBaeT
Tekylee IIOJIOXEeHMEe YIIOPHOM TMJL3H B lLIeHTpaJIbHOM KaHale.

B COOTBETCTBUU C naJibHenmen 0COBEeHHOCTBIO BapmuaHTa
OCYMeCTBJIEHMSA HACTOAmMETIo M300peTeHMa Takxke IIpedyCMOTpeHa IIpyXMHa
YIOPHOW  TWJBL3H, pas3MelleHHasd »OJIS [HOIXaTMa YIOPHOM TITMJIBL3H K
KOHEUHOMY IIOJIOXEHMIO, M B YCTPOMCTBE OAaTUMK IIOJIOXEHMS BKJIOUAET B
cebs @OmaTuMK CWJIH, pPa3MeleHHHM OJIS WM3MEepeHMS CXRYMMaKomero YCUIMA
IPYXVHE YIIOPHOMW T'MJIbL3H.

B COOTBETCTBUU C naJIbHenmen 0COBOEeHHOCTBIO BapMaHTa
OCyMeCTBJIEHUS HaCTOAmETO n300peTeHns Takxe npenycMoOTpeHa
yCTaHaBJIMBaKmMasa CWJIY I[IPYXMHA, pa3MeleHHas B CKOJb3AMEeM KOXyXe
Tak, UTO I[OIXMMalmas Ccula, IelcTByomas Ha YIOPHYID TUIb3Y,
COOTBETCTBYET COUeTaHUI CUJI OT IMIPYXMHH YIOPHOM TMJB3E U OT
yCTaHaBJAMBAKLIEN CUJIy  IIPYXWUHEH, “ B YCTPOWMCTBe IOAaTUMUK  CUJIH
pasMeneH OJS M3MepeHMsS CXUMAMero YCUIMS TOJBKO IMIPYXMHB YIIOPHOM
TMJIL 35 .

B COOTBETCTBUK C naJibHeMnmen 0COBEHHOCTBIO BapMaHTa
OCYMEeCTRBJIEHMS HACTOAmEIo Mu300peTeHMs IaTuMK IIOJIOXKEeHUS SBJISETCSH
BTOPHM OINTUUECKMM IDAaTUMKOM, COIePXallMM M3JIyuaTeJlb U IPUEeMHUK.

B COOTBETCTBUK C naJibHeMnmen 0COBDEeHHOCTBIO BapmuaHTa
OCYMEeCTRBJIEHMSA HaCTOAmeIo UM300peTeHMs BTOPOM OITUUECKUNM ITaTuMk
BHIIIOJIHEH C BO3MOXHOCTBLID 00pas0BaHMS BTOPOTO BHXOOHOTO CHIHAaJa,
[IoKasHBaKIEeIo TeKylee IIOJIOXeHMe CKOJL3AMeI0 KoXyxa Ha OCHOBaHUU
MHTEeHCUBHOCTK OTPaXeHHOT'O CBeTa.

B COOTBETCTBUU C naJibHenmen 0COBDEeHHOCTBIO BapMaHTa
OCyYMeCTBJIEHU I HacToAmeTro n300peTeHns OaTUUK TIOJIOXEHM I
npelcTaBJIgeT CoOO¥  2JeKTPUUeCKUM  IaTuuK, obpasynmui  BTOpPOU

BHIXOOHOM CUTHAaJl kKak (l)yHKLU/IIO M3MeHeHMA eMKOCTUM WJIM MVMHIOYKTUMBHOCTU

MEXITY IBYMS BJIeKTPUYECKUMA KOMITOHEHTaMU’ c rnepeMeHHEM
IepPEeKPHTHEM .

B COOTBETCTBUM c TaJibHenmen 0COBEHHOCTEI BapuaHTa
OCyMeCTBIJIeHNS HaCTOAMETO n300peTeHnI TaKxXe npenyCcMOTpeH

MMKPOIIeperJIindaTeJlb, paBMeH_[eHHBIIZ OTHOCHUTEJIEHO CKOJIBEIAMEeTO KOXyXa

Taxk, UYTOOH OBTH YIIpaeBJIA€EMEIM IIPVM KOHTAKTe yCTpOIZCTBa C CcucTeMoM



OOCTAaBKM XUIOIKOCTM, IIPM STOM II0 MeHbllel Mepe YacTbhb YCTpOoWCTBa
VMeeT COCTOSHUE CHa c HU3KUM noTpebJIeHUEM MOIIHOCTU u
n3BMpaTesIbHO aKTUBMU3UPYETCS II0I BO3IOEMCTBMEM MUKPOIIepeKJoUaTe .

B COOTBETCTBUNA C oajibHeMnmen OCOBEeHHOCTBI BapraHTa
OCYIIECTBJIEHU A HaCTOAMETO n3obpeTeHUs Takxe IpelyCMOTPEH
SHEepPTOHEe3aBUCHUMEIY KOMIIOHEeHT IJIS XpaHeHMsSa OaHHBIX, CBSA3aHHBM C
cucTemMom o00paboTKM, UM B YCTPOMCTBEe cHCTeMa o00pa®oTKM BHIIOJHEeHa C
BO3MOXHOCTEI COXPaHeHMs IIPellleCTBYKRIIETO MECTOIIOJIOXKEHUA ILIIyHXepa,
CpaBHEeHMA TeKyllel'o MECTOIOJOXEeHUSA IUJIYHXepa C IIpedlecTBYRIUM
MEeCTOIIOJIOXKEHMEM, OIlpelelJIeHVd, BHIOaHa JU XUOKOCTL, WM BHUMCIIEHUS
KOJIMUeCTBa XUIOKOCTM, KOTOpas BHIOaHAa.

B COOTBETCTBUNU C naJibHeMnmen OCOBEHHOCTHBI BapraHTa
OCYIMEeCTBJIEHMSA HaCTOAmeTo M300peTeHMs TakKxe NpedyCMOTpeH IUCILJIel,
OOBEeIMHEHHEM CO CKOJIbL3AMMM KOXYXOM, IIPpM DTOM cUcTeMa o00paboTKu
TaKXe BHIIOJIHEHA C BO3MOXHOCTBID OTOOpaXeHMs HOaHHEX, OTHOCANUXCA K
OOCTaBJIEHHOM Ho3e.

B COOTBETCTBUU C naJlb Helmen OCOBEHHOCTLIO BapMaHTa
OCyMeCTRBJIEHUS HacToAmero n300peTeHnd TaKxe npenyCcMoOTpeHa

IogcrucTeMa GeCHpOBOHHOﬁ CBA3U, CBsS3aHHaAsgS C CHUCTeMOM oBpaboTKM U

BHIIIOJIHEHHAa g c BOBMOXHOCTLIO nepemaun IOaHHBIX K BHeEMHEeMY
YCTPOMCTRBY .
B COOTBETCTBUK c naJibHelmen 0COBEHHOCTLIO BapraHTa

OCymeCTRBJIEHMA HacCToAmeI'O MBO@peTeHMH TarkXe IIpelyCMOTpeHa MIIPUIL—
PY4YKa, BEIIIOJIHEHHAa A C BOSMOXHOCTEIO JOCTaBKM OTMEPEHHEIX O3
AKMIOKOT'O JIeKapCTBEeHHOI'O CpelCTkBa UYepe3 MIJLYy, IIpM 3S5TOM CKOJIL 3 AU
KOXYyX pealJIMsOBaH KaK KOJIIIadoK C LeHTpaJIbHEIM KaHaJIOM IJIA IIprMmeMa
KOHLEBOTI'O ydacCTKa MIIPUMI—PY4YKM, BRJIOUWaMeIl'O MIJIY .

KpOMe TOI'O, B COOTBETCTBMM C HMIeAMV BapMaHTa OCYIeCTBIJIEHUA
HacToAdmeIro MBO@peTeHMH IIpenJIOXEHO YCTpOﬁCTBO IOJI4 MWMCIIOJIE3OBaAaHMA
BMECTEe C CUCTEeMOM OOCTaBKU KMOKOCTHM, IIPM DSTOM CHCTeMa ITOCTaBKM
KMOKOCTU BKJIDUaeT B cebga Hpogpaqﬂmﬁ LOVIJIVMMHIOP IJIA PrasMelleHN A
KMOKOCTU n IIJIYHXEeD, IO BVIXHEIN BIOOJIb OCH IJIMHIOPAa, IOJI4d
BH@paCHBaHMH KMIOKOCTM UYepe3 BHIIYCK, IIPpM STOM yCTpOﬁCTBO COIOEepPXNT
(a) CKOJIL 3 AIMM KOXYy X, BHIIIOJIHEHHEM C BO3MOXHOCTBIO CKOJIL3AMEero
KOHTaKTa C nrmjiMmHopoM Tak, uTOBH OH CKOJIE3WUJI BIIOJIb IVJIMHIOPAa

IIapaJlJIeJIEHO OCHM W3 IIepBOI'O IIOJIOXEeHMA BO BTOpPOEe IIOJIOXEHUE, (b)



KOMILJIEKT HAaTUMKOB, pPasMemeHHBX B CKOJb34AIeM KoXyxXe TakK, UYTOOH
OHM TIIepeMelajiMCh COBMECTHO CO CKOJB3AMMM KOXYXOM, IIPM STOM
KOMILJIEKT HOATUMKOB COOEPXUT II0 MeHbIleM Mepe IepBHM JaTuMk U
BTOpPO¥  HOaTUUK, IIepBHM  OaTuMK  ABJSeTCd  IJaTuMKOM ILIyHXepa,
obpasynmyM CHUITHaJ, OaTuuMK ILJIyHXepa BHIIOJHEH C BOBMOXHOCTLIO
HEeKOHTAKTHOTO CeHCOPHOTO OoOHapyXeHMS I[I0 MeHBIeM Mepe ydacTka
IJIyHXepa, Korma CKOJIL3AMMUM  KOXYX CKOJIL3UT B KOHTAaKTe c
OpO3pauyHEM  LUJIMHIPOM, Tak uTo M3MeHeHU S IIepBOTO cCUTHajla
YKasHEBalT Ha I[IPOXOXIEeHMVe ILIyHXepa MMMO 3alaHHOTO MecTa BIOJb
CKOJIL3AMEeTro KOXyxXa; WU (c) cucrtemy 06paboTku, CBA3aHHYID C
KOMIJIEKTOM OaTUMKOM Tak, YyTOOE I[IPMHMMATE  BHXOOHHBE  CUIT'HAJIE
OAaTUMKORB, IIpPM D2TOM cCHCTeMa 00paboTKM BHIIOJJHEHA C BO3MOXHOCTBLI
UISHTUOUKALMY M3MEeHEHMSA BEXOIHOTO CHUI'Hajla JaTuMKa ILJIyHXepa,
KoT'Da IUJIYHXep [OIPOXOIMT MMMO HOaTuMKa, CUCcTeMa o0pa®oTKM TaKxe
BHIIIOJIHEHA C  BO3MOXHOCTBI 00pa®oOTKM  BHXOOHHEX CUITHAJIOB  IJIA
[IOJIYUEeHM A MECTOIIOJIOXKEHM ILJIyHXepa BIOOJIb LUMIMHIPA.

B COOTBETCTBUU C naJibHeMnmen 0COOEeHHOCTBI BapMaHTa
OCYImMEeCTBJIEHUS HACTOAMEIo Mu300peTeHMsa BTOPOM IaTuMK IpedcTaBJIsgeT
coboM maTuMk IIOJIOXKEHUS, Pas3MelleHHHV 1JIS o00pas3oBaHusa BTOPOTO
BHIXOOHOTO CUIHaJa, IIoKal3HBallero TeKylee IIOJIOXEeHMEe CKOJIL3AMero
KOXYyXa MEeXOY IIePBBIM IIOJIOXEHMEM M BTOPHEM IIOJIOXEHMEM.

B COOTBETCTBUU c naJibHeMmen 0COBDEeHHOCTBIO BapmuaHTa
OCYMEeCTRBJIEHMA HaCTOAMeI0 Mu300peTeHMd IepPBHM ¥ BTOPOM HOATUUKU
ABJIAITCA MapoM MNOOOOHBIX ITaTUMKOB, Pa3HECEeHHHX BIOJbL OCHU.

KpoMe TOTO, B COOTBETCTBUM C UIOeIMM BapMaHTa OCYIeCTBJIEHUS
HacToAmero M300peTeHusa NpelJIOXeH CIoCco0 M3MepeHUSI MeCTOIIOJIOXEeHN
IJIyHXepa B Ipo3pavyHoOM UMJIMHIPE YCTPOMCTBA OOCTaBKMU
JIEKAapCTBEHHOTO cpencTBa nJis BEUMCJIEHU S OO3H  IJOCTAaBJIEHHOTO
JeKapCTBEeHHOTO CpelcTBa, IIPM DSTOM CIOCOD COOepXuT DSTalb, Ha
KOTOPEIX (a) obecrneurBanT CKOJIL3AMMUM  KOXYX, BHIIIOJIHEHHEM  C
BOBMOXHOCTBIO CKOJBL3AMero KOoHTakKTa ¢ LIWJIMHIPOM Tak, UYTOOH OH
CKOJIL3MJI BIOOJL UMJIMHIOpa IIapaJljleJIbHO OCU M3 IIepPBOT0O IIOJIOXEeHUS BO
BTOpOEe IIOJIOXEeHMe, IIPM STOM CKOJL3AMMM KOXyx 00pas’ylT C OaTUMKOM
IJIYHXepa, BHIIOJHEHHEM C BOBMOXHOCTBI HEKOHTAKTHOTI'O CeHCOPHOTO
obHapyXeHMS II0 MeHbllel Mepe YydacTka IUIyHxepa; (b) ocymecTBIIA0T

CKOJIBXEeHNVe  KOXyxa  BIOJb  UMJMHIPA M CEHCOPHO  OOHApyXMBaT



MBMEHeHMe I[IepPBOTO BHXOOHOTO CHUIHAaJla, COOTBETCTBYKOIEIO OaTuMKy
IUIyHXepa, OOoCTUTawnmeMy IUJIYHXepa; ¥ (C) MCHOJB3YIT  BHXOIHOM
CHUTHAaJI II0 MEHbBIelM Mepe OOHOTO OOIOJIHUTEJBHOTO IaTuMKa OJId
oIpeneJIeHMS IIOJIOXEHMS KOXyXa OTHOCUTEJILHO LIMJIMHIPAa, KoI'ga TaTuMK
IUIyHXepa ITOCTHUTaeT IUIYHXepa, M TeM CaMbM OIpeneJIgT II0JIOXeHMe
IJIyHXepa .

B COOTBETCTBUMU c naJibHenmen 0COBEHHOCTLIO BapraHTa
OCYmMEeCTBJIEHUS HacToAmero mu300peTeHMS IO MeHbIel Mepe  OIUH
OOTIOJIHUTEJILHEY  OaTuMk [OIpeacTaBjseT coboM »maTuMk pPacCTOSHUS,
PasMeleHHB IJIS M3MepeHMsS PacCTOSgHMS IO OCKM MeXOy YYaCTKOM

CKOJIBE3AMEI'O KOXYyXa VM ydaCTKOM yCTpOﬁCTBa OJOCTaBKM JIEKapCTBEHHOTI'O

cpelCcTBa.

B COOTBETCTBUMU c naJbHeMnmen 0OCOBOEHHOCTBIO BapMaHTa
OCYMEeCTBJIeHU S HacToAmeIo n3o0bpeTeHns OaTuUmUK IJIyHXepa
IpenCTaBJIAET cobom OIITUUECKUM OaTuuK, VIMemi ONTUUECKUMN

uaJIyyaTeJb OJS WCIOYCKaHUA UIJIyUYeHUS U OINTHUUECKMM [IPpMUEeMHMK IJIA
obpaszsopaHMa IIepBOT'O0 BHXOOHOI'O CMIHAaJa, IIOKa3HBaKMeI'd KOJUUIeCTBO
UBJIyUYeHUd, IPUHMMAeMOT'O OITHUYECKMM IIPMEMHMKOM.

B COOTBETCTBUK C naJibHelmen 0COBEHHOCTBIO BapMaHTa
OCYMeCTRBJIEHMSA  HaCcTOAmeIro M300peTeHMsS IO MeHbIe Mepe  OIUH
OOIIOJIHUTEJILHEM  OTaTuMk  I[IPpeOCcTaBJIsgeT coBol BTOPOV  OINTHUUECKUM
oaTuuK, comepxamui OIITUYECKUM n3jiyuaTeb IJIsI VCIIyCKaHUSA
UBJIYUEeHUSI U OITUUECKUN IIPpMEeMHUK IJIS IIpreMa W3JIyudeHud, IIpuueM
BTOPOM ONTUUECKUV ITaTuMK pPas3HeCeH II0 OCKM OT IIepBOI'0 OITUUECKOTO
oaTJyurKa, IpM »TOM Croco®  Takxe  COIepXuT (a) oBHapyXeHM e
U3MeHEeHU I BHIXOOHOTO curHasja BTOPOTO OIITUYECKOTO oaTuuKa,
COOTBETCTBYRIETIO IOCTMXEHMI IJIYHXepa BTOPHM OITUUECKUMM IaTUuMKOM;
n (b) nonyuyeHMe IO Pa3HOCTM BpeMeHM MeXOy IIpM3HAKaMM B BHXOIHEBIX
curHalJlax C IOBYX OITUUECKUX IaTUMKOB CKOPOCTM  CKOJIb3AmeTro
nepeMemeHmns, OpM STOM IIOJYUEHHYID  CKOPOCTb VCIIOJIbL3YIT  OJ4
onpenejyieHMUs IIOJIOXEeHUS ILJIyHXepa.

KPATKOE OIIMCAHVE UEPTEXEN

Hmxe wm300peTeHre OyOeT OIOMCAHO TOJIBKO IJIA OpuMepa ¢
obpameHreM K COIPOBOXIAWNINVM UepTexaM, Ha KOTOPHIX:

dur.1l - cxeMaTHuHoOe IpencTaBJIeHUe KoJIrlavuka,

CKOHCTPYMPOBaAaHHOTI'O u paGOTammePo B COOTBETCTBUMA C BapMaHTOM



OCYIECTBJIEHUA HaCTOAMETO n3obpeTeHusd, VICTIOJIb 3YEMOTO oJis
HaleBaHMA Ha MIPUIL-PYYKY;

¢ur.2A-2C - CxXeMaTUUHHE M3OMeTPUUECKMEe BUIOE KOJIIadKa ™
MOpUL-pPy4dYKmM m3  our.l, IpY STOM MIOPUII-PydYKa HaxXOOUTCS  BHE
KOJI[IauKa, 4YaCTMYHO BCTaBJIEHa WM IIOJIHOCTBI BCTaBJIeHa B KOJIIIA4YoOK,
COOTBETCTBEHHO;

dur.3A m 3B - cxeMaTMUHBE CeUeHMS BIOOJIb LIeHTPaJIbHOM OCHU
KoJIrlauka M3 ¢our.2B m 2C, COOTBETCTBEHHO;

our.3C - yBeJUUEeHHHM BuO obJjactu u3 o¢ur.3A, o0003HAUeHHOM
I1I;

dur.4A - cCxeMaTUUHOE IIOIIepedHOe CeuUeHMe pesepByapa MIpuil—
PYYKM, UMEKRIeI'o IIPMBEeIeHHYID IJId NOpuMepa GopMy ;

dur.4B m 4C - TI[OHepeuHBHle CeUeHMS OITHUYEeCKOTO HOaTuukKa HU3
dur.3A, WUIOCTPUPYKIMEe BRBEOEHME pes3epByapa NOpUL-PYUYKM U3 our.4A
IpM OBYX Pa3JIMUHEIX OPUEeHTalUAX;

bur.5A-5D - cxeMaTuuHBE BUIH COOKY IMNIPUMBEIEHHOM OJISA IIpuMepa
WOPUL-PYUYKM C IIOKa30M IUJIyYHXepa B  UeTHpeXxX IIOCJemoBaTeJIbHEX
IOJIOXKEHUAX ;

¢ur.e6A-6D - cxeMaTUUHHEe TIpaduKM, WLIOCTPpUpyIMe O0COOeHHOCTHU
BHIXOOHOT'O CHI'HaJla OITMYEeCKOIro JaTuuka w©u3 our.4B wmu 4C B
3aBUCHMMOCTM OT PacCTOSHMSA, Ha KOTOpoe BBeleHa MIpHI-Pydka B
KOJI[IauoK, COOTBETCTBYKMETO IIOJIOXEeHMAM ILJIyHXepa wu3 ¢ur.5A-5D,
COOTBETCTBEHHO;

¢ur.7A m 7B - BuIOH, T»OOmoOHHEe BUIaM Ha Our.3A wu 3B,
COOTBEeTCTBEHHO, WILJTIOC TPUP YK E peann3anmno c OOIOJIHU T eJIbHEM
OTIITUYECKMM HOaTUMKOM;

¢ur.8A m 8B - BuOH, $DoOHoOHHE BMIaM Ha O(ur.3A wu 3B, cC
[I0OKa30M BapMaHTa pealr3alrM HaTuMKa I[IOJIOXKEHUS;

our.9A-9E - cCxeMaTWUUHHE CeUYeHuS IO OCH, WLJINCTPpUpYIIKe
OPUMHUUIE Ppad®oTH »OallbHeMmeI'0 BapraHTa OoOCYIeCTBJIeHUMS HaCTOAMeTo
n300peTeHrsa C IIOKa30M II0CJelOoBaTeJIbHEX II0JIOXEHUM BO BpPEeMS CHATHUI
KOJITIauKa MMIPUILl-PYYKN;

omur.10A - cxeMaTHUHOe CeueHue IO OCH, BoJjiee OeTaJIbHO
WIJIOCTPUPYIRIee peaM3aluil HaCTodmero M300peTeHMdS B COOTBETCTBUM
C IOpMHOUIIaMM M3 our.9A-9E; u

¢mur.10B-10D - YBeJIMUeHHEEe BUIOH obJyacTu n3 our.10A,



0003HAaUeHHOM X, C TIOKa30M COCTOSHMM, COOTBETCTRYKIMX IIOJIOXEHUIM
Ha ¢our.9A-9C, COOTBETCTBEHHO.

OIIMCAHVE IIPEOIIOUTUTEJIBHEX BAPVAHTOB OCYIECTBIJIEHNMA

CoTJylaCHO HacTofAmeMy M300peTeHUl MOPeOJIOXKeHH YCTPOWUCTBO U
COOTBETCTBYKIUNA crioco®, B KOTOPEIX OaTUMKU OO0BenVHEHE co
CKOJIB3AMMM  KOXYXOM CHUCTEMBl OOCTaBKM XUIOKOCTH, a  U3MepeHNe
[IOJIOKEHM A IUJIyHXepa CUCTEMEl OOCTaBKM XUIOKOCTU OCYIECTBJIASTCA B TO
BpeMd, KOI'Ia KOXYX YIOaJIAlT MM 3aMeHdIT.

[ToMHLIMIIEL n pabdoTy YCTPOMCTBa COTJIaCHO HacToAmeMy
M300peTeHnKn MOXHO Jiydlle IIOHATH IIpM ofOpalleHuM K dYepTexaM U
COMNPOBOXIAKIIEMY OIMCAaHUI.

B kauecTBe BCTYIUJIEHMA, He BIaBadCb B IIOOPOOHOCTM, CKaXeM,
YTO B HACTOAMEM M300peTeHUM MUCIOJNb3YyeTCsa CKOJIb3AMUN KOXYyX, TaKoM
Kak KOJIIIauoK njsa MIIPULL-PYUKH, KOTOPRI COOEPXUT KOMILJIEKT
OaTUMKOB, BKJIOUAINMM IIePBHM OINTHUYUYECKUM HaTUMK, KOTOPHM padoTaer
BO BpeMs IIepeMeleHMs OpY CHSATUMM  KOJINauyka U/WUIM  HaleBaHUU
KoJrauka, dYToOOH o0O6pas30BaThk CUI'HaJl, KOTOPHM M3MeHsIeTCs, Korna
ONTUUECKUN OaTumMK mocTmuraeT ILJIyHXepa YCTPOMCTRA OOCTaBKU
KUOKOCTM. JHajlee DBTOT CHUIHaJI MCIOJbB3YeTCd COBMECTHO C BHXOIHBEM
CUTHAJIOM TIIO MeHbIeyM Mepe OOHOTO MOOMNOJHUTEJBHOTO IaTuuKa MOJId
orpeleJyieHU A [IOJIOXEHU I IJIyHXepa BIOOJIb UMIIMHIPA YCTpOMCTRBA
OOCTaBKM XUIOKOCTM. IIOCPeACTBOM MOHUTOPMHIA W3MeHEeHUNM I[IOJIOXEeHUS
IIyHXepa  KOJMYecTBO  OO3, IDOCTAaBJIEHHEIX  YCTPOMCTBOM IOCTAaBKMU
KUOKOCTHU, MOXHO ONIPenesIATh, oToBpaxarTs, COXPaHATh n/Uim
lepelaBaThk Ha BHelMHee YCTPOMCTBO IJS IJallbHeumed o00pabBoTKM UK
COXpaHEeHMda NOaHHHX.

Peanmmzaluuy HaCTOAMETO MU300peTeHMA MOTYT OHTH B O0MMX UYepTax
mompasneJjyieHEl Ha OBe IIOOTPYINE, IIpM DSTOM B 00eMX NOOTpYIlax
WCHOJb3yeTCca ofmasa KOHIeNuMusa u300peTeHMsa. B TMepBOY HOOOTPYIIIE,
ONMCaHHOM B D2TOM 3asgBKe C ofOpameHueM K  our.1l-8R, OAaTUMUK
[IOJIOKEHUA MCIOJIB3YEeTCA COBMECTHO C IIEPBHM OITUUECKMM TaTUMKOM
o4 M3MEpEeHMA [IOJIOXEHU I YCTPOMCTRA OOCTaBKU KUOKOCTH
OTHOCUTEJILHO KOXyXa, KOoI'Ia TIE€PBHM OINTUUYECKUN »OaTUMK HOOCTUTAET
IIyHXepa. BoO BTOpO¥M HNOATPYINE, NIPelCTaBJEHHOM B KadeCTBe IIpUMepa
npu obpameHun K ¢our.9A-10D, HCHOOJB3yeTCsa IO MeHbIel Mepe OIMH

OOIIOJIHUT eJIb HEM OIITUUEeCKUN TJaT4uNrK, uTo meJjiaeT BO3MOXHEIM
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olpenejieHMe CKOPOCTM IIepeMelleHMsa KOXyxa OTHOCUTEJIbBHO YCTpOoMCTBAa
OOCTaABKM XMIKOCTM W I[IO2TOMY IIOJIYUEHME TIOJIOKEHMSA, IIPUM KOTOPOM
IUIYHXep OOHapyXMBaeTCHd.

Ternepp oOpaTMMCA K dUepTexaM, IJe Ha our.l-7B 1[okasaHH
2JIEMEHTH IIepPBOT0 YCTPOMCTBa, B LieJiloM OB03HaueHHOTO no3muumen 100,
CKOHCTPYMPOBAHHOTO ¥ »OEeMCTByKMeIro B COOTBETCTBMM C BapMaHTOM
OCVYIIECTBJIEHMSA  HaCTOAMEIro Mn300peTeHuUsd, B BUIe KoOJIIIadyka IOJid
MHBEKLUMOHHOY pPydku (mnpull-pydku) 200, rpoe mnopuill-pyduka 200 wuMmeerT
B OCHOBHOM IIPO3PAauHHl pesepByap B BuIe LuIMHApa 210 c OpospadHOM
cTeHkoM 211 @mnjgsa pas3MelleHMsa XUMOKOCTM UM II0 MeHbIeM Mepe YaCTUUHO
HeNpo3pauHeM IJIyHXep 220 (Ha paBHBX OCHOBAaHMSAX Ha3BBAEMHM B STOU
3a8aBKe [OpUHEM 220), IO BVIKHEI BIOJIb ocu UMJIMHOPAa 210,
npelHasHAUEHHEM IJIS BHTAJIKMBAHUA XUIKOCTM Uepes BHIIYCK, OBOBUHO
peanms3yeMbi B BUIE [IeperoponKy, CBABaHHOM C 3aMeHsaeMoM
VMHBEKUMOHHOY urJjon 230.

YcrporicTeo 100 oBpasoBaHO B BHUIE CKOJB3AMEIO KOoXyxXa, B
OaHHOM ciyuyae KOJIIlauka 100, BEIIIOJIHEHHOTO c BO3MOXHOCTBIO
CKOJIL3AmMEero KOHTaKTa C UIuiaumHapoM 210 Tak, UYTOOH OH CKOJIb3WUJI
BOOJIbE LMIMHIOpPAa DapalJljIeJIJbHO OCHM M3 IIepBOro IoJIOXKeHMSA (pur.2B mu
3A) B HauvajJle HalleBaHMA KOJIIIadkKa BO BTOpoe TMoJoxeHue (our.2C u
3B), B KOTOPOM KOJIIAUOK HAXOIMUTCSA IIOJIHOCTBLI B KOHTAKTe CO MIPpUIL—
pyuxkon 200.

KoMIjiekT IDaTUuMKOB pasMelleH B CKOJIbB3AMEeM KOXyxe Tak, UYTOOH
OH TIIepeMelmalJiCa BMeCTe CO CKOJBb3AMMM KOXyXOM. KOMILJIEKT IOaTUMKOB
BRJIIOUaeT B cebga onTuueckur maTumk 110, ¥MeomUM — ONTHUUECKUM
nagyuaTedbs 111 1IJI8 MCOYyCKaHUMSA UM3JIYUEeHUSI U OITUUECKUM OIPMeMHUK
112 gmis oBpasoBaHMsA II€pBOI'O  BHXOOHOI'O CUI'HajIa, IIOKa3HBaKrIel'o
KOJIMYECTBO U3JIYUeHUS, IPMHMMaEMOTO OTITUYECKMM [IPMEMHVKOM.
OnTuueckum maTtumk 110 yCcTaHOBJIeH B pa3MelleHuM ofpalleHHHM BHYTPDL,
Tak 4UTO, KOI'IJa CKOJbLI3AMUM KOXYX CKOJL3UT B KOHTAKTe C IIPO3PadHbM
HMIJIMHIPOM 210, IepPBLM BHIXOOHOM CUTHAaJI VM3MeHAeTCHd, KoT'oa
onTHUeckuy maTumk 110 OpoxoouT MMMO IHJIyHXepa 220.

Kpome TOTO, B KOMILJIEKT OaTUnKOB BKJIODUEH OaTUUK 120
ITOJIOXEHU A, pa3MeleHHBN nJis obpa30BaHUA BTOPOTO BEIXOIIHOT'O
CUTHaJla, IIOKa3HBaAKIETO TeKylee IIOJIOXEeHME CKOJIB3AmMero koxyxa 100

MeXIOy II€ePBEIM IIOJIOXEeHMEM ¥ BTOPEM IIOJIOXeHMEM OTHOCUTEJIEHO MIIPMITI—
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pydkmu 200. Cucrema 122 o00paboTky, BKJIOUaKmas I[IO0 MeHBIEeN Mepe
OoOMH mpolieccop 124, cBA3aHa C KOMILUIEKTOM OaTUMKOB IJIA [IpMeMa
BHIXOIIHBEIX CUITHAJIOB HOaTuMKOB. CucTemMa 122 o00paboTKM BHIIOJIHEHA C
BO3MOXHOCTEIO BOCIIPUATUA V3MEeHEeHU S BEIXOITHOT'O CUTHaJa C
OINITUYECKOTO HaTuMka 110, [OKa3HBaKIET'O OOCTMXEHME OITHUYECKUM
OaTUMKOM IUJIyHXepa 220, OJa oIpenesIeHUS COOTBETCTBYKIETO TeKyIeI'o
[IOJIOXKEHMS KoOxXyxa 100, [DOKa3EBaeMOI'O BHXOIHEIM CHUI'HAJIOM JaTuuKa
120 1noJjoxeHus, M TeM CcaMelM @ OJId  OIpemesjieHUAa MeCTOIIOJIOXKEHUI
mnyHxepa 220 BpooJsib umiamMHIOpa 210.

Taxkmm oBpas3oM, B HEKOTOPHIX BapMaHTax OCYIIECTBJIEHUA
HacToAmero u300peTeHrA OpedyCMOTPpeH OoCOOmM pexuMm paboTH, B
COOTBETCTBUK C KOTOPHEM OBOHapyXeHMEe [IOJIOXEHU A IJIyHXepa
OOCTUTaeTCsd IIpU MCIOJb30BaHMM  OaTuMKa, KOTOPEM HaXOOMUTCS B
CKOJIL3AMEM IIepeMelleHrM BIOOJIE LUuauHOpa 210. B OpeOlnoudTUTEJIbBHOM
BapMaHTe IIyTeM MUCIOJbE30BaHMA OTHOCUTEJIBHOTO IIepeMelleHUsa KOXyxXa U
pesepByapa B Ipollecce M3MEepeHUM MOXHO IIOJIydaThb TOUHHE WU3MepeHUS
IpM HeOOJIBIIOM KOJIMUeCTBEe HDaTUMKOB.

Ternepr o0paTMMCad K 0OoJiee INOOPOOHOMY PacCMOTPEHM IIPM3HAKOB
BapmraHTa OCYIIEeCTBJIEHU A HacTOoAmeTro n3o0peTeHnd, B KOTOPOM
ONTHMUEeCKMM nmaTumk 110 O0OHUHO pealM30BaH kKak Tnapa 111, 112
naJIyuaTeslb/IPUMeMHUK, KOTOophe ofpalledHs OpyI K IPYIDY Tak, UYTOOH
B3auUMMOIEeNCTBOBATE C YCTPOMCTBOM IOOCTaBKM XMUIKOCTM BO BpeMsd
CKOJIB3AmMETO IIepeMeleHrd  KoXyxa. B [OpednouTHUTeJILHOM IIpUMEepe
KOJIllauKa C LeHTpaJlbHEM KaHaJioM 101 1mjsg npueMa KOHILEeBOTO ydacTKa
NOpUI-PYYKkM nHaTumk 110 oOHUHO peaJiM30BaH KaK OCHOBAHHEIM Ha
lepeladye CHUI'HaJla OaTuMk, B KOTOPOM mM3ajdydaTeJb 111 u npueMHurK 112
oBpameHH »OpPyI' K IOPYyTy IOIepeK ILeHTpalJIbHOTO KaHaJa, dYalle BCEeTOo
BIOOJIE OMaMeTpa, TaK UYTO Ha MHTEHCHMBHOCTB I[IPUMHMMaeMOT'O CBeTa
BIMAET YUYaCTOK MIPUI-PYUKM, BBEeIOEeHHEM MeXOy OBYMS DJIeMeHTaMM.
UToBE MaKCHUMUBUPOBATL TOUHOCTL M3MEpPeHUMM, B HEeKOTOPHX OCOBeHHO
NIPeOlloOUTUTEJIbHHX BapMaHTaxX OCYMEeCTBJIEHMSA M3JydaTesb 111 BEHEIIOJIHEH
C BO3MOXHOCTBK 00pas3soBaHMAg y3KOTO IIydka C MMHMMAJIBHEM pPaccesHUEM
B HalpaBJIEHMM, IapaJlJIeJJbHOM OCHM. O9TOT'O MOXHO HOOCTUIATh IIyTEM
COOTBETCTBYKMEeTI0 BHOOPa MCTOUHMKA CBeTa, TaKoTo Kak HallpaBJIeHHHM
CBETONMON VI Jla3epPHHM OVom, n/ N nyTeM VICIIOJIb30BaHMSA

KOJ'IJ'H/IM.T/IpyIOH.[eﬁ meJin, pacnonoerHoﬁ IIepPIIeHIVMKYJIAPHO K OCHM KaHalJla.
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HexoTopasa cCTeleHb paccedHMdI B ILJIOCKOCTM, IIeplIeHIUKYJIIpHOM K OoCHu
KaHaja, MOXeT OBITE [I0JIe3HOM, XOoT4 OBBIUHO He aBJsgeTCd
HeoOxoOuMOM. MVCTOUHMK CcBeTa MoOXeT paboTaTk Opu JiodoM BamaHHOMU
IOJIMHE BOJIHE BUIMMOTO WMJIM HEBUMIMMOI'O CBeTa. B pasJIMUHBIX BapMaHTax
oCcymeCcTBJIEHULI, PacCMOTPEHHHX  HUXe, B KOTOPEIX  MCIIOJIb3YITCSA
HEeCKOJIbKO OIITUUYECKUX OaTUMKOB, epekKpeCcTHEEe IIoOMexu Mexmy
OaTuyMKaMuy MOTYT OHTbL MCKJIOUEHH JMOO MCHOJIbE30BaHMEeM OCOOBX IJIMH
BOJIH IJIA Kaxigor'o JaTuMKka (kpomMe  TOTO, IpM  MCIOJIL30BaHUU
IPUEMHMKOB, B KOTOPHX MOPOMBBOAMUTCHA obOpadoTka Ha OlIpeneslIeHHOMU
OJIMHEe BOJIHEI, HalpuMep, OyTeM »podaBJIeHMS I[I0OJIOCOBOTO GuIbTPRa),
Jubo TIIyTeM BPeMeHHOTO VYIJIOTHEHMS, OpM KOTOPOM KaXIbM »OaTuuk
U3JydaeT ¥ BOCHPMHMMaeT MMIIYJIECH CBeTa B OCOOBEe IIepMOOB BpeMeHU
UMKJa. IlpedloudTuTeJIbHO, UYTOOH dYacToTa BHOOPOK COCTaBJdja IO
MeHbImEeM Mepe 100 T'u, a oOpHO — Beme 1000 Tii.

B ciydae NIIPUL—PYUYKM c IpO3pPayHEM UMIIMHIOIPUYE CKYM
pesepByapoM 0e3 ONTUUECKUX T[IPEeNaTCTBUM OINTHUUeCKMM paTumk 110
MOXeT OHTHL pPeajiM30BaH I[I0 CYIEecTBY Kak oIHa »napa 111, 112
u3JIydyaTesb/npueMHrk. OIHAKO B  HEKOTOPHX CJIydasx KOMMEepUeCKU
OOCTYIIHHE MIOPUI-PYUYKM MMET pas3jiMuHbe IoOOepXuBalmmue  U/Win
3allMTHEIE CTPYKTYPH, KOTOPHE UYaCTUMUHO 3alopaxXmMBalT IIOBEPXHOCTU
IpO3pPavHoTo UMJIMHIOpa. [lo3ToMy Telepbh OYIOYT PaCCMOTPEHH HEeKOTOpPHE
COOTBETCTBRYINE IpennouTuTeJIbHEe peaams3alnmu HacToOAmMeIro
n306peTeHrsI, B KOTOPHX IIPEeInJIOXEHH pelleHMs, UMekllMe OTHOMeHUe K
TakuM NPelSTCTBUAIM.

Ha ¢mr.4A npelcTaBJIEHO CXEeMaTUMUHOE CceueHre UIuMaMHAOpa 210, B
KOTOPOM IIBe IIPOTHBOIOJIOXHEE 00JlacTM CTeHKM 211 UMJIMHOIPa IIOKPBITEH
IJIACTUKORBOM TOIIEepXMBaKMeN CTPYKTypor 212, HOpomOoJrKaKmelcs BIOJb
UMJIMHIPpa IIapaJljleJIbHO eTro OCHM. B »ToM cJjyyae B 3aBUCHMMOCTU OT
OpMeHTalMM, B KOTOPOM MIpHUI-PydKa BBOOMTCS B KOJIAUOK, MWMEeTCH
OIIACHOCTL HeyIaulu IIPpM CeHCOPHOM OOHapyXeHMM IUJIYHXepa OITHUUYeCKUM
OaTUMKOM B BMIOE OOHOM IapH M3JIyYaTeJb/IprMeMHUMK. B COOTBEeTCTBUU C
OOHOM omnuMen (HeloKasaHHOM) D3JeMeHTaMM, o0pa30BaHHBEIMKM B KOJIIIauke
100, I OTIIOJIH SIOMMMM acuMMe TPUUHEE IO OePXUBaMye CTPYKTYPHEE
SJIeMeHTH  mnpull-pyuykm 200, MOXeT TapaHTHPpOBaTLCA  OpMeHTalums
KoJIllaukKa OTHOCUTEJILHO MOPUI-PYYKM Kak oIHa M3 OopMeHTaluM, IOIpu

KOTOpOﬁ IIapa najiydaTeJlb /HpMeMHMK coBMEeIlaeTCHA C OTKPEITEIMI
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oBacTAMM HOpO3padHoM cCcTeHkM 211 0e3 3aropaXMBaHUA HONOePXMBAKMeN
CTpyKTypom 212.

Kak rIokasaHo Ha our.4B n 1c, B COOTBETCTBUNU C
aJIbTEePHATUBHEIM HeoOsa3aTeJIbHEIM pPelleHMeM ONTHMYUeCKMM nmaTumk 110
peannsoBaH c IOIBYyMd VI OOJIbIMM KOJIMYECTBOM OIITUYECKMUX
uzgyuyaTteygenn 111, pas3sHEeCEeHHEX BOKPYI LEeHTPaJIbHOTO KkaHajla U C
COOTBETCTBYIIMM MHOXEeCTBOM OIITUYECKUX [IPUEMHUKOB 112,
PasHeCeHHEX BOKPYI LEeHTPaJbLHOT'O KaHajla. B pesyJjgbTaTe HEe UMEeT
3HaueHuA, IIPpM KaKOM OpMeHTaluMM WNIpUI-pydKa BBOIUTCS B KOJIIA4oK,
IpM 2TOM IIO MEHBIIEM Mepe OIHa I[apa BUIa OINTHUUECKUM HK3JydaTellb U
ONTHUUECKMM IIPMEMHUK He IepekKprBaeTca. TaxkuMm oOpaszoM, Ha ¢ur.4B
IoxkasaH IJja OpuMepa cJyday, KoIlda u3jydaTellb U I[IPUEMHMK B
HalpaBJIeHUM BJIEBO n BIIPABO [IOKa3aHEH 3aTOPOXEHHEIMU
NOONepPXMBAIMMMU  CTPYKTypaMu 212, HO ©napa M3JydyaTeJb/IpUeMHUK
CBepxy/CHMBY SfABJAeTCA »OeNCTByomel, B TO BpeMsa Kak Ha our.4c
[IokaszaHa opueHTalLUMa  WIPULL-PYUKH, Opy  KOTOPOM MMEeT  MeCTO
oBpaTHOE.

B »ToM ciiydyae IIPenlIouTUTEJSIEHO pachojilaraTb MHOTOUMCJIEHHEE
rnmape  maJjydyaTesel/IPVEeMHMKOB B  OIHOM OCEBOM IIOJIOXEHUUM BIOJIb
LEeHTPaJIbHOTO KaHaJla M BHIIOJHATL O00paboTKy TakK Xe, KaK IJA OOHOTO
OaTuMKa, MUCIOJbL3YyeMOoT'o OJd o0pasoBaHMAa OOHOIT'O BHXOIOHOI'O CHUI'HAjJAa.
B COOTBETCTBMM C OIHOM OCOBOEHHO MNPeAloUTHUTEeNILHOM Oonuuer OIMH
BHIXOOHOM CHTHall of6pa3yeTcsa Ha 5Talle IOpeaBapuUTesJibHOM o00paboTKy,
BHIIIOJIHAEMOM cucTeMo¥ 122 o006pa®oTkM, B COOTBETCTBUM C KOTOpPOU
napa mu3JydyaTesb/IpUeMHVK C HauOOoJIbIMM IMHAMUUECKMM OUalla30HOM
BEHIXOOHOTO CHMTHajJla BHOMpaeTCd B KaueCTBe aKTMBHOWM dYacTH IaTuuKa,
a Inapa (IapH) C HaMMEHBIMM IOMHaAMUUYEeCKMM OUallal30HOM UIHOPUPYEeTCH.
Hpyrre ONUMM, TakMe KaK CYMMMPOBaHME BEXONOHHX CUTHAJIOB OATUMKOB,
TaKXe MOT'YT IIPUBOOUTL K 3OOeKTMBHEM pes3yJbTaTaM, HO eCTb
OCHOBaHMA IIoJlaraThk, UYTO OyOeT MeHbllad UYYBCTBUTEJLHOCTL, UYeM IIPU
n3BUpaTeSJJbHOM  MCIIOJBE30BaHMM  BEIXOODHOTO  CHUTHajla C  HauOOJbIIMM
OMHaAMUUECKMM OMalla30OHOM.

Kak roKasaHo Ha bur.5A-5D, B HEKOTOPHX KOMMEPUEeCKU
OOCTYIIHEIX MIOPULL-PYyUYKax CYIECTBYET OIITUYECKOE OpenaTrcrBue
OOIOJIHUTEJILHOTO BMIa. B BTOM Cjiydae B IOOIOJIHEHME K IIPOIOJIbHEM

NOONepPX/BaM  CTpykKTypaM 212 mnpui-pydka 200 Takxe MMeer
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HeKOTOpOoe KOJUUYECTBO IllepelopaXuBanmux pebep 213, pa3melsaplnx
OKHO K pe3epByapy C ofOpaszoBaHueM HEKOTOPOTIO KOJIMYeCTBa
ONTUUECKUX MNPeNsaTCTBUM, pPa3HeCeHHHX BIOJIb I[IPO3PadHOTO UMJIIMHAPA.
Kak riokaszaHo Ha omur. 5A, 5B " 5D, TIOJIOXEHU E Haberamnmen
[IOBEPXHOCTHU 221 Iy HXepa 220  MOXHO CEeHCOPHO OBHapyXMBATh
ONTUYECKMM CIOCOBOM, KOI'Ia OHa HaxXOIMUTCHId HAaIpOoTMB OKHa MeXnoy
pebpaMmn 213, HO NIPM HEKOTOPHX IIOJIOKEHMAX, TaKMUX KaK IIOJIOKeHMe Ha
dur.5C, HabaomeHuio Haberawmel I[IOBepxXHOCTHM 221 MemaeT Kakoe-
HuOynes u3 pebep 213.

B cooTBeTCTBMM C OOHMM acCIeKTOM BapMaHTa OCYIeCTBJIEHUI
HaCTOoAmMEero M300peTeHMA B TakUX CJydYafax HENPEepHBHOCTL M3MEPEHUA
[IOJIOKEHMA IUIyHXepa LOOCTHUIaeTCHa IepeKJIoUeHMeM MeXOy CeHCOPHEM
obHapyXeHMeM HabeTanmel/nepeaHen [IOBEPXHOCTHU 221 u
cberanmeri/3agHel IIOBEPXHOCTM 222 IUJIyHXepa. B UYaCcTHOCTM, B STOM
cJyyae cucTeMa 122 o0paOoTKM BHIIOJHEHA C BO3MOXHOCTBI 00paboTKU
BEIXOOHOT'O  CHMI'Hajla OITUMYeCKOTO HaTuuka 110 1mjga obHapyXeHUd
V3BMeHeHMM, I[IOKa3HBaKMUX IPOXOXIeHMe OITHMUeCKOoro maTuuka 110 kak
MMMO IlepeIHelM KPOMKM IUIyHXepa, Tak M MMMO 3aIOHel KPOMKMY ILJIyHXepa
(Haberanmasa M cOerapmas I[IOBEPXHOCTU HabomaloTCad Kak KPOMKM, eCJU
CMOTPEeTL CO CTOPOHH) . B TeueHMe HauaJIbHOM ollepaluy Opolleccop 122
omnpermeygeT MeCTOIIOJIOXeHMe IepelHeM KpoMku 221 myHxepa 220 BIOJb
uuIMHIpa. Korma mnpoueccop 122 omOpemesseT, UYTO IepelHad KpoMKa
221 npubamxaeTCcsa K OOHOMY nus OMKCHUPOBAHHEIX ONITUUECKUX
IpensaTCTBUN 213, IpoLeccop [eperJouaeTcs Ha oInpenejieHre
MEeCTOIIOJIOXKEHN A  ILJIyHXepa  II0 OOHapyXeHMI0  3aOHeM  KPOMKU 222
IIyHxepa. C ydeTOM TOI'O, UYUTO IUJIYHXEP MMeeT IIOCTOSHHYK WM3BEeCTHY
OJIVMHY (KOTOPYK TaKXe MOXHO OIpeleliiTk BO BpeMs W3MepeHUs, KorI'na
o0e CTOPOHHE IUIyHXepa OTKPHTH Tak, KakKk Ha oOour.5B), [IOJOXeHUE
Haberamomel MTOBEPXHOCTM 221 MOXHO TeM CaMHM TOYHO ONpeneliaTh Iaxe
B CJlydae, KoOI'la OHa CKpHTa OT o00o3peHuUd. Illocile TOT'O KaK IepelHAad
KpoMKa 221 T1okas3eEBaeTCHd M3-3a [OpendaTCcTBUA, Kak Ha o¢our.5D,
cucTeMa 122 oBpadboTKU OBOBIUHO reperJiuaeTcyd ofpaTHO Ha
HeloCpeACTBeHHOe OlpellelleHrue MeCTOIIOJIOKeHU I IIepelHel IMIOBepPXHOCTU
IIyHXepa. B KkadecTBe oONuMM, KoTJda MeCTOIOJIOXKEeHMEe Kak IepelHen
KPOMKH, TakKk ¥ 3agHeM KPOMKM OOHapyXeHO, pPe3yJbTaTH 000ouX

MSMepeHMIZ MOTWYT VMCIIOJIB30BATbECA IJIA ITIOBHINECHNMA TOUHOCTU I/I/I/IJ'H/I
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IpoBepKM ommbdok. Korma xe IMoJoXeHMe JMOOo IMIepedHel KPOMKM, JUbO
3amHey KPOMKM HaxXoIMTCcad BOJIM3M OPeddTCTBUL, CcHUCTeMa o0paboTKu
IepekJouyaeTCd Ha MCIOJbL30BaHMEe TOJIBKO He IIepPeKPHTOM KPOMKM .

Ha o¢ur.6A-6D I[IoKa3aHO CXeMaTHUHOe IMpelcTaBJIeHMe BEXOIHOTO
cCuTHaja 1 OoNTHuUeckKoTro maTumka 110, oTpaxaomero MWHTEeHCHMBHOCTD
CBeTa B 3aBUCUMOCTM OT paccToaHMAa d BBeOeHMA WNpul-pydkn 200 B
KOJIIIAUOK 100, COOTBETCTRYyKIIEE COCTOSHUAM nus3 ¢mur.5A-5D,
COOTBETCTBEHHO. ClelyeT OTMETUTL, UYTO 3IeChb IIOKa3aH IIpuUMep
CUTHaJIa -OJIA OTHOCUTEJIBHO CJIOXHOTO cCJydasd wmu3 o¢ur.bA-5D, korga
IPUCYTCTBYIT OINTUUECKMe IMPpeNdaTCcTBUA B BuIe pebep 213. PaboTa B
foJjiee IHIPOCTHX Cclydaax 0e3 TakKux [OPenNAaTCTBUM  OOJDKHa  OHTH
IIOJIHOCTBRIO IIOHATHa II0 aHaJOTMM Ha OCHOBAaHUM DSTUX UepTexeru u
COMPOBOXIAKIIETO OINMCaHUL.

Kak wuzobpaxeHo Ha Our.6A u 6C, IOKa3aHHHM Tpaduk MOXHO
pasnesnTs Ha o06JlacTM, COOTBETCTBYKIIME pPa3JIMUHEIM YydacTKaM MIpKil—
pyuku 200, KoTopad MNPOXOOUT MMMO OITHMUYeCKOoTo maTumka 110. TaxkwuMm
oBpasoM, oBjylacTs A COOTBETCTBYEeT B OCHOBHOM HeOCJabJIeHHOMY
CUTHaJly C YypPOBHeM I; OO TOTO, KakK KOPIYyC MNOPUI-PYUKM OOCTUIAET
oaTurKa, HO Ha HEeT0 B HEeKOTOPHX CJyduadax MOXeT HEeCKOJIbBKO BJMATH
IpUCYyTCTBME BHCTYIIALmEM MIJIE, KpoMe TOoTo, KakK IIokasaHo, c
KoJimaukoM 231 wurjawel. Korma MCHOJIB3YyeTCsS BHYTPEHHSS CKOJIb3smas
yIIopHasa I'mJjb3a 160 (ommMcaHHas HMxe), »Ta 00JlacTb HENOCPEeOCTBEHHO
nepen MIPUI-PYUYKOM OOBUHO BHIIOJHAETCS HeIpOo3padHOW U IIOSTOMY €€
ONTUUECKME CBOMCTBa MHOeJlaloTCad He3aBUCUMBEIMM OT HaJuuuga/oTCYyTCTBUML
MIJIEL M KOJIauka, 4YTO TakKxke ylIpomaeT IIpollecCc oOHapyXxeHMsa. O00JlacTb
B COOTBeTCTBYET IMNIPOXOXIEHMIO CIJIOMHOTO KOHILIEBOTO YYacTkKa MIIpUIl—
PYUKH, cJencTBMEeM  UeTro ABJISEeTCA  OINTHMUeCKoe IIPelsasTCTBMEe U
COOTBETCTBEHHO CWMJIBHOe ocJabJjieHMe BHXOIHOT'O CHUIHaljla OO0 YPOBHSA I4.
[Io Mepe NPOLOJIKEHUS OTHOCUTEJIEHOTO IepeMelleHrsa Wpull-pydku 200 u
kKoJinmauka 100 [OJisg [IOBHIIEHMSA IIE€PeKpPHTUMs, I[I0 MeHbIlel Mepe oIOHa Iapa
U3JIyJvaTeslb / IPpUeMHUK OIITUUECKOTO oaTuuKa 110 IIPUXOOUT B
COBMEIIeHMEe c OKHOM B LUMJIMHOPE 210 M TIOBTOMY obpasyeTcHd
OTHOCHUTEJILHO CUMJBHHIM CUTHaJI C YypoBHeM I,. CurHal I, OOBUHO
HECKOJILKO MeHblle, ueM I;, BCJEIOCTBME paccesHus U/WiIM ODOTJIOMEeHUd,
KOTOPHE IIPOMCXOIOST Ha CcTeHke 211 IuIMHOpa W/MIM B XUOKOCTHU. B

STOM IIprMepe oBJacTb C ABJIAETCA HpepBIBMCTOIZ BCJIeOCTBUE
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JIOKAJIM30BaHHEIX MameHuM D CUTHajla, BHBBaAHHHX OpenaTcTBusaMM 213,
I0CJIe KOTOPHX CHMTHaJl BO3BpallaeTCcsa K YPOBHK I, Ha IJaJlbHeUleM
ydyacTke ofbjactu C OKHa. B3aTeM, KoI'la IlepelHsAd KpoMka 221
mIyHxepa 220 pocTuMraeT OINTMYEeCKOoTo JpgaTuuka 110, CcuUIHaJ ONIATh
nagaeT Oo I, IO Tex IIOp, IIOKa He TIMpOoMAeT BeCh IUJIyHXep (oBJacThb
P), wm B ciaydae Our.5A m 6A O0OCTaeTCHd HEeOIlpPeleJIeHHEM Ha
IPOTAXKEHUNM OCTaKleroCsa ydacTKa IepeMelleHUdg.

[IpeANOUTUTENBEHO MIOSHTUOMUMPOBATE MEeCTOIIOJIOXeHMe IepelHel
(MM 3alHel) KPOMKM IUIyHXepa I[I0 Haudally TI'paIMeHTa KPYTOoW JIMHUU
Opu  COOTBETCTBYKIEM  M3MeHEeHUM  CuI'Halla, XoTda  OpyTrue TOUKU
M3MepeHun, Takue Kak [IOJIYBEICOTA curHala, Takxe MOXHO
MCIIOJIE30BATh M IIOJIYYaTh XOPOUMe pPes3yJIbTaTH [IPUM COOTBETCTBYHIEM
VCIIOJIb30BaAHUN .

Ha ¢ur.6C 1mokasaH CHUI'HAJI, COOTBETCTBYIMM COCTOSHMUIO U3
dur.5C, korma HnepenHsas KpoMka 221 He MOXeT OBTH HEIOCPEeICTBEHHO
oOHapyXeHa II0 BEXOIHOMY OITUYECKOMY CUITHAaJy, M BMeCTO STOI'O, Kak
PacCMOTPEHO BHIIe, IIOJIOXEHME BHUMCIIAETCA Ha OCHOBAHMM WM3MePeHUd
3anHey KPOMKU 222.

XoTa onTuueckKuM pmaTtumk 110 B IDaHHOM cCJydae IpPencTaBJIeH B
KadecTee IIpuMepa C of0OpalleHMeM K pPexXuMy I[IPpOXOXIeHMS CUuITHaJa,
cijenyeT OTMEeTUTBh, UYTO pPEeXMM OTpPaXeHMHa, B KOTOPOM M3JIydaTeJlb U
IPpMEeMHUK pa3MelleHb Ha OJIHOM M TOM Xe CTOpOHe KaHajla, TakKXe MOXeT
MCHOJb30BaThCA. OdopMa pesylbTUPpYKRMeTOo CUTrHaja OyneT Opyrou, HO
BCe acleKTH o00pab®oTKM, OINMCAHHEE B 5BTOM 3adBKe, MOXHO JIEeTKO
IIPUCIIOCOOUTH criocobowyM, KOTOPEIM OOJIKEH OHITEH caMo cobon
pasyMenmuMca IOJ8 CHellaJlMcTa B HOaHHOM 0BJlaCcTM TeXHUKU.

B HEeKOTOPHX KOMMEPUECKM NOCTYIIHHX NIIPUI-pydKax olpelelJIeHue
[IOJIOXKEHMA  ILJIyHXepa BO BpeMsd  HadaJlbHEIX  BTaloB  [IepeMelleHU A
IpepHBaeTCad B  Helpo3pauHoOM o6JacTu Kopldyca MNpUI-PYYKM, a
OTKPHITHIM MIPO3PaYHHEM YyUJacTOK pe3epByapa IOCTHUTaeTCsa TOJIBKO IIOCHe
leprola WCIoJb30BaHUAg. Ha o¢our.7A m 7B Hoka3aHa MOOUOMUIMPOBAHHASA
Bepcusa xoJjnauka 100, B KOTOpPOM KOMIJIEKT NATUMKOB TakXe BKIKUAET
B ceBda OONOJHUTEJLHBM OINTUUECKUM »OaTUuMK, MVMeRNUy OITHUUeCKUM
na3jgydaTess 113 1Ji8 UCIYyCKaHMA W3JIydeHMd [0 KOCHM YIJIOM UYepes
CcrTeHky 211 Opo3padHOT'0 LUWIMHIOPa K I[IOBEPXHOCTH 221 IUIyHXepa WU

ONTUUECKUN [IPUEMHUK 114 o4 oBpasoBaHudg OOIIOJIHUTEJILHOT'O
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BHIXOIHOT'O CHUIT'HaJla, IIOKa3HBaKMETO KOJIMUYECTBO W3JIYUYeHUMS [0 KOCHM
YTJIOM, IPUHYMaEeMOTO ONITUYECKUM  TIIPUEMHMKOM. B >3TOM cJaydae
[IOJIOXKEHME ILIYHXepa OOBUYHO IIOJIydanT I10 M3MEPEHUSIM MHTEHCUBHOCTH,
Ha OCHOBAaHMM IIpeIBapUTeJIbHOM KaJMOPOBKM MIPUL-PYUYKM ITaHHOTO
TUma. IIOCKOJBKY 5STa MeTOOMKa M3MepeHUM MCHOJbL3yeTCa TOJIBKO B
nopenejiax HeOOJBIOTO OMalla30Ha I[IOJIOXEeHMM B HauaJle »OMalas30Ha
IIepeMelleHn ILJIyHXepa, W3MepeHMS MOTYT BHIIOJHATHLCA B CTaTUUECKUX
pexuMax IIOCJIe 3BaBeplleHMsa BBeIeHMSa MIPpUL-PYy4dYKM B KOJIIAYOK, U
OBBIUHO MOXET OOCTUIaTbCHa OOCTaToOuHasd TOYHOCTHE IIPU MCIIOJIb30BaHUM
OIOHOTO OOIIOJIHUTEJIBHOT'O naTumKa (B KauecTBe OTILUM c
MHOTOUMCJIEHHEMM IIapaMu W3JIydyaTeJb/IpreMHMK, KaK paccMaTpuBaJIOCh
BHIIe C oOOpalleHueM K ¢ur.4A-4C) .

CilemnyeT OTMETUTEL, UYTO B HEKOTOPHX CJydasdx MOXHO OIpenesiaiThb
OJIMHEL BOJIH CBeTa [JIA Pas3JIMUHEIX OITUUEeCKUX HDaTuMKOB COIJIACHO
HacTodmeMy M300peTeHMD, IIPOXOOANMX MMMO pPa3JIMUHEIX I[1JIaCTUKOBHX
yacTeM YCTPOMCTBa, KOTOPHE ABJAOTCS HENIPO3PaUHEIMU IJIS BUIMMOTO
cBeTa. Tak, HaOpumep, OBJIO OOHAPYXEHO, UTO IIYUOK TBEPIOTEJILHOTO
Jazsepa TIIpu 850 HM HOPOXOOMUT OTHOCUTEJILHO CBOOOIHO CKBO3b
[JIACTUKOBHE INOIOIEePXMBaAKIME CTPYKTYPH Pa3JIMUHLEIX MIPUL-PYUYeK U B
TO Xe& BpeMa CUJILHO ocJjadjigeTcs CUJIMKOHOBHEM ILJIYHXEPOM YCTPOMCTRA.
OmHMM He OTPaHVYMB aIMM [IPVMMEPOM MNOOXOOAmero OIITUYECKOTO
u3jgydaTesa OJA TakoT'o Clydasd ABJAeTcd Ja3ep IIOBEePXHOCTHOTO
UBJIYUeHMSI C BepTUKAJILHEM pe30oHaTopoM Tumna OPV382, IOOCTYINHHM OJIg
npuobpereHua oT OPTEK Technology Inc. (CHA). IIpu MCIOJNB30BaHUU
TaKMX IOJMH BOJIH MOXET MCKJIOUATHCAI HeOoOXOIVMMOCTHL B HEKOTOPHX WM
BCeX pPelleHuAaX, OINMCAaHHEX BBIMe C oOOpameHreM k ¢ur.4B-7B.

Temnepsb oBbpaTMMCHa K  IOOINOJHMUTEJIBHEIM IIpPM3HakKaM  HeKOTOPHX
IPenlloOUTUTEJIbHHX BapWMaHTOB OCYMEeCTBJIEHUS HaACTOAMETO M300peTeHusd,
B COOTBETCTBUM C KOTOPHIMMU OPEeOloUuTUTEJIbHO, UYTOOH ycTpoucTeo 100
OBUIO CHabXeHO CKOJb3AmeM YIIOPHOM Tuiab30o¥ 160, yCTaHOBJEHHOM C
BOBMOXHOCTBIO CKOJILXEHMS B lLeHTpaJlbHOM kaHaJe 101, BHIIOJHEHHOM C
BO3MOXHOCTEI IIPMEeMa KOHIEBOTO YydYacTka mnopull-pydku 200. TepmuH
«yTOopHasd TMJIIb3a», MCIOJIbL3YEeME B IOaHHOM  CcJydae, O3HayvaeT
CKOJIL3AmMM ©OJIOK, TakXe Hal3HBaeMBlM B DSTOM 3asgBKe CKOJIbL34len
oeTajiblo, KOTOpOMYy IIpMIaHa ¢opMa, ofbecrneumBaKmad IIPMEM KOHIIEBOTO

YdacCcTKa MIIPpUMI-PYy4YRM, WM IIPM STOM IIpeldIlIIOUTUTEeJIEHO, UyTOOE KOHIIEBOM
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Yy4acTOK HaxXOIWJICA B XOPOWO OIpeNeJIeHHOM IIOJIOXKEHUM He3aBUCHMO OT
TOTO, WMMeeT JM Ha »OaHHBEM MOMEHT MOPpUI-PpydKa [IPUCOeOMHEeHHEN
oepxaTeJlb WMIJIEL C KOJIIAYKOM MIJIEL WM ©0e3 Hel'0 WM Xe MuIJla
OTCYTCTBYET npu OTKPHTOM [IOBEPXHOCTHU [Iepel'OpPOOKM .
[IpenrnouTUTesIbHO LOCTUI'aThk STOT'O C IIOMOWEBK 3alellJIAnlMX SJIEMeHTOB,
KOTOPEE BXOOAT B KOHTAKT C BHeMHeM IIepudepuel IHIepeIHeTO KOHIA
pe3epByapa [0 paluycy HapyXy OT o00JlacTM I[IPpUKpPeIJIeHUAa »OepXaTelid
MUTJIE. [lpeOlouTuTeJSIbHO, UYTOoOH YIOpHad Iumijb3a 160 OwJla [IoIXaTa
npyxuHo 170 K KOHEUHOMY IMOJIOXeHMI (our.3A) OJ9 BXOXIEHUS B
KOHTAKT C KOHIEBHEM YYaCcTKOM MIPUL-PYYKM, Korma KoJadok 100
HaxXOOUTCHA B II€pBOM IIOJIOXKEHMM, B Hauajle HaleBaHMA KoJlauka WU B
KOHIle CHATHA KOJIIadka, M MOIJla IomaBaTbCsa Hazal [IPOTUBR IeMCTBUSA
npyxusel 170 #Jjd IDepeMelleHUSA BMeCTe C KOHIEeBEM YUYaCTKOM MIIPUIL—
pyukmr 200, xorma xoJjmnauok 100 m wmnpui-pydka 200 CKOJB34T BO
BTOpPOE IIOJIOXeHMe IIOJIHOTO KOHTaKTa. YIOpHasd Iuib3a 160 [roMoraer
IOOOepXMBaTh TOUHOEe BHpPaBHMBaHMEe WMHOpULI-Ppydku 200 OTHOCUTEJIBHO
koJinauka 100 BO BpeMsa IlepeMelleHUd, IIpM STOM T'apaHTUPyeTCd
[JIaBHOe M IpelcKasyeMoe IepeMelleHre MINIPpUI-PYUYKM B KOJIIIauke, U
3TO CIIoCOBCTBYET [IOBEIIEHHOM TOUHOCTU  M3MEepPeHUd OIITUYECKUM
maTumMkoM 110.

Tenepkr oOpaTMMCAa K JaTuuky 210 T[IOJOXeHUS, KOTOPHEM MOXET
OBITE peajiM30BaH MHOIVMM Pa3JIMUHEIMKM CcllocofaMy UM IIPpU MCIIOJIb30BaHUU
MMPOKOTO CIeKTpa Pa3JIMUHEIX TexXHOJIOTUM, He OoTpaHMUMBAaKIMUEe IIPUMEPH
KOTOPOT'C Telepb OyIOyT OIMCaHE. B HEKOTOPHX CJydadax HaJudue
YIOpHOW TWJiab3H 160 MoxeT OHTL C IIOJB30M MCIOJNL30BAHO IIPU
peagm3alMy OaTuMKa [OoJIOXeHMA. Hanpumep, matuuk 120 I[IOJIOXEHUS
MOXHO C IIOJIB30M COOTHOCUTE C YIOPHOM IuMIb30M 160, UYUTOOHB BHXOOHOM
CUTHAaJI OaTuMKa TIOJIOXeHUS TIOKa3HBaJl TeKylee I[OJIOXKEeHMEe YIIOPHOMU
TMIL3H 160 B LeHTpaJbHOM kaHaJe 101. IIoCKOJIBKY KOHTAKT YIIOPHOM
Tmiib3H 160 ¢ KoOHUOM WNpUll-pydku 200 ABJISeTCH XOPOWO OlpelelJieHHBM
M TIOCKOJIBKY YIOpHasa Tuib3a 160 momkaTa OPYXMHOM IJS ToOnepXaHWs
KOHTaKTa C mnpui-pyukor 200 u [OepeMemeHMsS COBMECTHO C HeH,
IIOJIOKEHVE YIOPHOM TWMJIB3H 160 MOXHO MCIOJB30BAaTE B KadecCTBe
HeNnoCPpeACTBeHHOM MHIMKAUMM IIOJIOXKeHMS mnpuill-pydxu 200.

B OHOM, OCOBDEeHHO IPEenIouTUTEeJILHOM  He OTpaHNYMBaKnIEeM

npuMepe nmarturka 120 IIOJIOXeHMSA, I[IOKasaHHOM Ha our.3A wu 3B,
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VCIIOJIL30BaH DaTUnUK 171 CWUJIHL, pa3MeleHHBN s V3MepeHNU s
CKMMaKmMero YyCcuamsa OpyxuHel 170. TIOCKOJIBKY B COOTBETCTBUU C
3aKoHOM I'ykKa CXuMaKnlee YCUIMe NOpyXuHE 170 [OpOoHOpUMOHAJIBHO
CMelleHUK MPYXMHBE, W3MepeHMe CHJIEL Ha »OaTuMke CHUJIEL MOXeT OHThb
IpoCcTO npeodpas30BaHoO B IOJIOXEHNUE YIIOPHOM TUJIb 3H 160 u,
CJIenoBaTEJIBHO, B [IOJIOXEHK E MIIPUL-PYUKU 200. Cucrema 122
00paboTkM coeOMHeHa C OaTuMKOM 171 CHMJIIE OJIS CUMTHBAHUSA BHXOOHOTO
CUTHaJla JaTuuKa CWUJE M [OIpeoOpa30BaHMA D3TOTO BHXOIHOTO CUIHAalJa B
IIOJIOXEHME WHNPpUL-PpydkM. IlyTeM 00paBoTKM CHUTHajla C OITUUYeCKOTO
natumuka 110 @OJjsg oHOpeXeJieHMs MOMeHTa, B KOTOPHM IepedHAd (Miu
3alHAsa) I[IOBEPXHOCTH IUIYHXepa HaxXxOOUTCH Ha 3aZaHHOM MecTe BIOJIb
kaHajia 101, m nOyTeM OIpeneJieHMsS B 5STOT MOMEHT COOTBETCTBYKIETO
IOJIOXEHM A MOpUll-pydky 200 MOXHO IIOJIydaTh IIOJIOXKeHMe IJIyHXepa 220
B umyguHape 210. PasHOCTE MeXOy I[IOCJEeIOBAaTEJIbHEMU I[IOJIOXEHY IMA
IJIyHXepa COBMECTHO C M3BECTHEM BHYTPEHHMM IOMaMeTpOM LWMJIMHIPAa
oaeT pacyeTHEM 0O0BeM HOBH XMIKOCTM, KOTopas HOOCTaBJieHa U3
pesepByapa.

IIpy MCHOJIBL30BaHUM BHUMCIEHMS, OCHOBAHHOTO Ha 3akoHe I'VKa,
npennojlaraeTcsa, dYTo Jiobve IMHaMMueckue o0bekTh, BO3HUKAKIME BO
BpeMsa IIepeMelleHusa TIPYXMHH, ABJIATCA IpeHebpeXyMo MaJbEMM. 9TO
NpennojioXeHre OOBUHO ABJIAETCA XOPOWMM HNPpUBIMKeHMeM IIpU YCJIOBUMU,
YTO CBOMCTBa IMPYXMHH ([OpexiIe BCeTo, MacCa M XeCTKOCTbH IIPYXMHH)
ABJIAITCA  TaKuUMH, yTO JioObe  BHYTPEeHHMEe  OCHWJIJIAUUM  TIPYXUHE
IPOMCXOOAT Ha OTHOCUTEJIBHO BHCOKMX UYacToTax II0 CPaBHEeHMI CO
BpeMeHeM, B TeueHMe KOTOPOTO IMIPOMCXOOUT CXaTue WIM pacTsIXeHHUe
OPYyXUHH. ECIM Kakue-JIMOO OCHMIIIAUMKM OOHAPYXMBAKTCHA B BHXOIHOM
curHalse, B KOTOpPOM MMeeTCs M3BeCTHasd XapaKTepHasd  dYacToTa
BUOpaluUM TPYXMHE, OHM MOTYT OHBTHL OTOMUIIETPOBAHE IPOlLleCcCopoM 122.

IpeANOUTUTENFHO BHOMpPaATL CUJIy OpyxuHEH 170 Tak, UTOOH
TapaHTHUpoOBaJack paboTa JaTuuMka CWUJIE B Haubojee UYBCTBUTEJILHOM
nrarnasoHe U/MIM B OManas3oHe, B IIpelejlax KOoToporo ofecleuuMBaeTCs
JVHEeWHas BHXOIOHAas XapaKTepMCTMKa. B HEKOTOPHX CJydasx DTa Ccuila
MOXeT OHTL OoJblle, UYeM CHUJIa, KOoTopasd HABJAeTCS XeJlaTeJIbHOW MOJIid
co3naHMsa CyMMapHOM MOoIXMManmel CUJIE, IeMCTBYKIel Ha OIOPHY
Tuae3y 160, urto OyHmeT INIPMBOOUTE K OINAaCHOCTM HelpelHaMepPeHHOTO

BBI@paCBIB aHVA MIIPpHMII-PYYRKM M3 KOJIIIadka, WJIN MOXeT OHTh CJIMIIIKOM
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MaJIoM @OJ4 TIoOOepXaHMa HaleXHOT'0 KOHTaKTa YIOPHOM I'MiIb3H 160 C
TOJIOBKOM mOpul-pyuku 200 BO BpeMda CHATHMA KOJIauka. B Takux
craydaax ycTpoycTtBo 100 MOXeT BKJIOUATE B cebsa yCTaHaBJIMBAKLIYIO
CUJly TIPYXMHY (HEIOKa3aHHYK), pas3MellaeMyl B KOJIIadKe Tak, 4YTOOH
IoImxyMaKmas Ccuja, IeVcTBYylmMasd Ha YIOPHYID I'MJIb3y, COOTBEeTCTBOBAaJAa
KOMOMHALIMN CuUJI oT IPYXVHE 170 YIIOPHOM T'UJIb 3H u oT
yCTaHaBJIMBAKMEN CUWUJIY IPYXMHH, IPM STOM HaTuMkK 171 CUJE pa3MemainT
OJIS WM3MEepeHMsS TOJIBKO CXMMalmero YyCuaImMa OpyxuHE 170 yIOpHOM
TMJIb 3H .

OcoBeHHO TMPenlouTUTEeJIbHHEM IIpM3HaKoM ycTpormcTBa 100 corJjacHO
HEKOTOPEM BapraHTaM OCYIleCTBJIEHU A HacTOoAmeIro n3obpeTeHms
ABJIAETCSA aBTOMaTHMUECKOe IIpMBeleHMe B IeMCTBUe OJS B3STUSI OTCUeTa
OO3El OOUH pas3 B TedueHMe LUKJa JO3UPOBaHUA, HO IIpM DTOM
npenrojlaraeTcsa COCTOSAHME CHa C HUBKKMM I[DOTpeBJIeHMeM MOIHOCTH,
KoT'la YCTPOMCTBO He MCIOJb3yeTca. HexoTopoe KOJIUUECTBO OINIUUM
MOXHO MCIIOJIE30BaThL OJIA OOCTUMXEHMHA aBTOMaTUUECKOTO IIPUBEOEeHUA B
oevicTeBMe. B COOTBETCTBUM C IIepBOM OIlMeM, IIokKa3aHHOM Ha our.3C,
MexXaHMUeCK M I[epekJouaTellb, TaKoM kKakK MHUKpollepekJwouaTens 180,
OpenycMOTPpeH OJIS aKTUBUI3aALUK YCTPpOoMCcTBa. IIpellouTUTeJIbHO, UTOOH
cocTodaHMe IepekjpouaTesns 180 MBMeHSAJIOCh, KoTrma YIOopHas Tuilb3a 160
(mepeMemawnmasacsa BMecTe CcO mnpuil-pydkoy 200) NOpPpOXOoAUT MMMO KHOIIKU
181 nmneperJmouaTesg. [Oag obecleyeHMs aKTUBUBAUUM YCTPOMCTBa B
PEXVM M3MepeHUMV cucTteMa 122 o00pad®oTKM BHIIOJHEHa BOCIPUMMUMBOM K
VM3MEHEHUID COCTOSHUMA IMHepekrjmodaTesyda 180, OpuM »TOM »OJIS BHIIOJIHEHUA
U3MEepeHuM BCce OaTUuMKM IOIPUBOOATCS B IOeMCTBMe OOHUHEM CIIOCODOM.
[lokazaHHOE Ha UYepTexe IIOJIOXeHMe HeperjmodaTesada 180 ocoBeHHO
IIOOXOOUT IJIS CUCTEMBl, BHIIOJHEHHOM C BO3MOXHOCTLI OCYIEeCTBJIEHUS
MU3MEepeHuM BO BpeMs IIpollecca HaleBaHMA KOJIaukKa, TO eCcTh, KoTIa
NNOPpUI-PYYKY BBOOAT B KOJIIAUOK (MJIM KOJIIIAUOK IIOMemalnT Ha MIPpHUIL-
PYUYKY, UTO SKBUBAJIEHTHO OJA LeJleM 2TOoM 3asgBKM) . B albTepHaTHMBHOM
BapMaHTe OCYIECTBJIEHMSA, OIMCAHHOM HIke C ofOpameHueM k ©QuI.9A-
10D, MMKpoOIepekJoUaTeJlb pPa3MeleH Ha IMCTaJIbHOM KOHIle KOoJIadka
100 nmis nOpuBeOeHMA B IOeMCTBMEe CUCTEMB C HauaJloM IIepeMelleHUsS U3
KoJillauka. B oboux ciydadax OPedlouTUTEeJILHO BHIIOJHATHL YCTPOMCTBO C
BO3MOXHOCTEID BO3BpaTa B COCTOSHME CHa C HU3KMM [IOTpebJIeHMEM

MOIMHOCTM CIIyCTA 3alaHHBEN IIepron BpeMeHN, OOCTAaTOUHHM IJIA
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3aBeplIeHn s [IEPEMENEHN I IpM HaOeBaHUM  KoJIladka  WIu CHATUU
KoJIllauKa, KOTOPHM OOBUHO He OO0Jiblle UYeM HeCKOJIBKO CeKyHO. B
KayecTBe ONUMM T[IOOHADOPH KOMIIOHEHTOB MOXHO IeaKTHUBU3VPOBATEH B
pPasHEEe MOMEHTH BpPEMEHUM B COOTBETCTBUM C MX OQYHKUMAMM, IIPU BTOM
OaTUMKU OEeaKTUBU3UPYITCSA crycrTsd BpeMH, OOCTaTOUHOe nJis
3aBepleHnsa IIepeMelleHMs M CBSA3aHHBEIX C HUMM M3MepeHUM, Torga Kak
KOMIIOHEHTH 00paboTKM M OToOpaXeHMsa MOI'YT IOJIbIle OCTaBaThkbCH
AKTMBHEIMM B TeUeHMe 3alaHHOT'O IIleprMolda BPeMeHM MOJIS 3aBeplleHusd
BCcex HeOOXOOMMHX BHUMCJEHMM U »OJS OoToOpaXeHUsa pesyJLTaToB.
Kuonky 131 0OBUHO pacHnojiaralnT OJIS IIOBTOPHOM aKTHMBM3ALUUM IUCILIES
130, duToBE OTOOpaxaTb I[IO0 TpPeOOBaHMIO CaMee IIOCJIeIHME OaHHEE O
noszax.

B aJbTepHaTHMBHOM peaju3aluM IJIS IJOCTWXKEHMs IIepexomda Ha
IIOBBIIEHHEM pPEeXuM MOIMHOCTM M3 COCTOAHMSA CHa 0e3 MexaHUMUueCKOT'o
MUKPOIIEPEKJInUaTEeN A caM JaTuuk 171 CHMJIEL MOXET MCIOJIE30BaTECA B
pexuMe C  HUBKMM [HOTpeOJIeHMeM MOWHOCTM B KauecTBe JaTuMKa
IpUBeOeHUA B oecTBUA oJis CEeHCOPHOTO OBHapyXeHUI HauaJja
nepeMemeHns. B TUIIMUHOM ciydae OaTumK CWJIEL paboTaerT B
COOTBETCTBUM C BXOIOHBEIM HaNpSXeHMeM M obpasyeT BHXOIHOM CUI'HAJ,
KOTOPHEM 4ABJISEeTCS IepeMeHHOM BeJIMUMHOM, I[IPOIOPLMOHAJILHOM BXOIHOMY
HaOpsSKeHUO, BaBUCANeMy OT TeKyllelM Harpy3Ku. Bo BpeMsa HOpMAaJbHOM
paboTel maTumMk 171 CcuJIH CHaOxaeTcd paboumMm HalOpsSXeHMeM, KOoTopoe
OBBUHO NPUOIM3UTEJIBHO COOTBETCTBYET BXOIHOMY HAaNpIXeHUIO OMTaHULg,
nocrTyrnamomeMy C MCTOUHMKAa 128 [IMTaHUA, HallpuMep, 5 B, oJjig
oBecrnieyeHrsa MaKCHMMaJIBHOTO paspemeHrsa B  BHEHXOOHOM CUI'HaJle. B
COOTBETCTBUM C STOM O0CODEeHHOCTBLI AaclleKTa HaCTOoAmeI'0 M300peTeHUs
B COCTOSHMM CHa »JaTuuMk 171 CHJH MOXeT OHTbL IpUBeIeH B IOelMCTBUE
IpM TIOHMXXEHHOM HallpsSXeHMM, HIMKe dYeM 1 B, TakKuMM KakK, HalpuUMep,
0,5 B, a MOHMUTOPMHI BHXOOHOTO HAIPIXEHMS OCYIEeCTBJIATLCH CXeMOW C
HMU3KMM [OTpebJIeHMeM  MOMHOCTH, KOoTopasd IpeBpamaeT HeOoJBIIOe
M3MeHeHMe BHXOOHOTO HalpaXeHMsS B CHUIHAJ IOIpMBeIeHMSa B IOelcTBUEe
0Jid CucTeMel 122 oBpaboTku, KOTOpad IOoCcJjie B2TOT0 IIOBTOPHO
AKTUMBU3UPYET BCe COOTBETCTBYKIME KOMIIOHEHTEH.

UTo KacaeTcsa BKpaTlle OCTaJIbHEIX KOMIIOHEHTOBR, IIOKa3aHHEX Ha
omur.1, TO HOOJDKHO OBTB TIIOHATHO, UYTO CUCTeMa 122 oBpaboTKu

BKJIOUaeT B cebg IO MeHBLIEeM Mepe OIOMH Tpolieccop 124 U yCTPOMCTBO
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126 nnga xXpaHeHUS OaHHHX, a TaKXe TIIPelloUTUTEJIBHO, UYTOOB MMeJlach
[IoOCHUcCTeMa 140 CBA3U. CienmyeT [IOHMMAThE, gTo cucTeMa 122
oBbpaboTkuM MOXeT OHITH pealmMsoBaHa pa3JInUHBEIMA criocobamm C
VICIIOJIE30BaHMEM CTaHOaPTHEX KPUCTAJIJIOB IIPOLIECCOPORB, HaIOJeXallM
oBpa3oM CHabOXeHHHX IIPpOTpaMMHBEIM OOeClIeueHMEM WM MUKPOIIPOTI'PaMMHEM
CPEeIOCTEOM, WJIM C MCIOJb30BaHMEM CIHelMalIM3UPOBAHHOTO allllapaTHOT'O
obecrieueHusa, wWiIM JOOOTO COoUeTaHMd WUX, OpM STOM BCe 5BTO B
CoOUeTaHMM C COOTBETCTBYKMIMMM BXOIOHBEIMM M BHEHXOIHEIMM MHTepdercam,
HEeOOXOOMMEIMM  IOJIA YIpPaBJIeHMSa pPas3JIMUHBEIMKM OaTuvMKaMid U JIPpYTIUMHU
KOMIIOHEeHTaMM CHUCTEMBEl M IIpUeMa BHXOIHBX CHUIHaJIOB C HHUX. Ha
nucriee 130 oOOHUHO oOTOOpaxXaeTCd OIPaHMUeHHOE KOJIMUEeCTBO CUMBOJIOB
i OykKBeHHO-LMOpoOBasd MHOOpMallMsa, KOTOPOM OOBUHO IIOKa3hBaeTCHd
[IOCJIeIHAS OOCTaBJIeHHad JoO3a UM BpeMsa, B KOTOpoe 5BTa nOo3a Ovlla
oocTaBJleHa. B kauecTBe IOOMNOJHUTEJLHOM MHOoOpMaLUM OTOOpaxalnTCs
OaHHEE 3a Ipoujoe BpeMda n/uiam aHaJms cxeM OOCTaBKU
JIEKapCTBEHHOTO CpelcTBa, IIpU DTOM IIPEeOIoUTUTEJIbHO, UYUTOOB OaHHHE
3arpyXajiMchk BO BHelHee DSJIeKTPOHHOE YCTPOMCTBO uUepes IIOIACUCTEMY
140 cBa3M, KoTOpas MOXeT OBTh IIOICHUCTEeMOM OeCHpOoBOOHOM CBSI3M,
COOTBETCTRYIIIEN JodoMy xeJlaTeJIbHOMY CTaHIapTy, TaKOMy KakK
TEXHOJIOTMA OeCcIpOBOIHOTO obmMeHa Bluetooth, I  UHTepdelcomMm
IPOBOIOHOTO COeIMHEeHMS, TakuMM Kak MUKPOCOeIMHMUTEJIL YHUBepcCcaJlbHOM
IOCJIeNOBATEJBLHOM  MMUHH (USB) . BHemHee YCTPOMCTBO MOXeT OHTH
[IOJIL30BATEJILCKUM YCTPOMCTBOM, TaKMM Kak I[IePCOHAJILHEM KOMIILITEP
(IIK) MM YCTPOMCTBO MOOMJILHOM CBA3U (cMmapTdoH), MHCYJIMHOBOMU
IIOMIIOM U/UJIM YCTPOMCTBOM MOHUTOPMHIA IUIOKOS3H. YCTPOMCTBO MOXET
BHIIIOJIHATEL IIpoTIpaMMHOe ofeclleueHMre VyIpaBJIeHUS Tepanueln nuaberTa
(HanpuMep, APP). JONOJHUTEJNBHO WMIM aJIbTEPHATHMBHO IaHHEE MOTYT
nepelaBaTbCA B COEIMHEHHYD c CeThbi cUucTeMy MeIVIIMHCKOT O
yUpexineHns . INOTIOJIHUTEJIBHYO MHOOPMAlLIMD  MOXHO noJIy4yaThb biizele)
HelloCpeOCTBeHHO, JubO UYepes BHellHee YCTPOMCTBO, B TOM UHUCJe
VUCTOPUIO0 MHBEKIMM B TeueHMe OlIpedejlIeHHOTO Iepuola BpeMeHUM U
CUTHaJIbHHE YKal3aHMd Ha IOYyCTOoM KapTPpUIXK, I[IOUTH IIYyCTOM KapTPpUIX,
3allJIaHMPOBaAHHOE BPEeMSa MHBEKIVM M T.1.

Bce YCTPOMCTBO cHabxaeTcsd SHepITHuen oT MCTOUHHKA 128
IMTaHUg, KOTOPHM OOBUHO MOXET COCTOATL M3 HEeCKOJLKUX MMHMATIOPHHX

6aTapeI7£, TaKMX Kak IV CKOBEIE SJIEMEHTEHI, KOTOPEE MOT'WYT OBITH
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2JIEMEHTaAMM pPas30BOTO MCIIOJB30BaHMA WJIM Iepe3apsskaeMBIMA .

CilenyeT OTMETUTB, 4YTO WM3MEPEHME IIOJIOKEHMS Ha OCHOBEe IaTuMKa
CUJIEI, OIMCaHHOe BHIIEe, ABJAeTCS TOJbLKO OOHOM M3 OOJBIOTO UMcJa
TexXHOJIOTUM, BO3MOXHHX IIPM pealu3aluuy paTuuka 120 1noJjioxeHusa. B
naJilbHeWmeM IIpuMepe, IIoka3aHHOM Ha ¢(ur.8A wu 8B, matumk 120
IIOJIOXEHVA pPeaJlM30BaH KakK OINTHUUYEeCKMM OaTuMK C MCIOJIb30BaHMEM
nzaaydvaTesqa 121 m npueMHrMKa 122, yCTaHOBJIEHHBIX Ha 3aKPHEHTOM KOHIE
kaHaja 101 «xojanauka 100, oO0OpameHHOM K YIOPHOM Tmiab3e 160,
HanBoJjiee HOpeXANOUTUTENIBHO, UTOOH TOplleBas MNOBEepPXHOCTH 161 yIopHOU
T'MJIb 3EL 160 OBIa peanmMsoBaHa B BUIE onddy3HO oTpaxamwmen
[IOBEPXHOCTM, TaKOoM Kak ©OeJblM JMCT MaTepuasa. VHTEeHCHBHOCTBLIO
cBeTa oOT mlJgyuvareas 121, OOoCTUTaKIero IIpMeMHUKa 122 IIocJIe
OTpaXeHMs OT TOPLEBOM IOoBepxHOCTM 161, obecHneumBaeTcs IOKas3aHUe
paccTogaHMa TIoBepxHocTM 161 oT koHuUa KaHaja 101. TIOCKOJIBKY
NIpenllouTUTeJIBHO, UTOOH KOJIIauoK OBLIT 3aKPHTOM CTPYKTYpPOM,
HelnpoHUllaeMoM oJis OKpyXawnlero cBeTa, OTHOCUTEJILHO BEICOKAA
TOUHOCTE U3MepeHMA pPaccToaHUA MOXeT OHITH OOCTUTHYTA npu
VICIIOJIbL 30BaHUK CTaHIOapTHEIX IIPOCMOTPOBEIX Tabamul UM 3apaHee
omnpeleJIeHHEX (QOpPMYJI, B KauecTBe OILMM IIOBTOPHO CaMOKAJMUOPYIIMXC S
Ha OCHOBaHMM OOHOTO MM 000MX U3 »OBYX MBBECTHEX KpaMHUX
TIOJIOXKEHUM IIOKOSA YIIOPHOM THMIBL3HE 160.

I[IockoJIbKY moOpuil-pyuka 200 BXOOMT B KOHTAKT C YIIOPHOM
TUJIL 301 160 npu M3BECTHOM OTHOCHUTEJILEHOM IOJIOXEHUN B
IpOoCTPaHCTBe, M3MepeHMe IIOJIOXKeHMS YIIOPHOM I'MJb3bE 160 Takxke IJaer
M3MEpPEeHMe I[IOJIOKEHMS MNpUlI-pydku. Kak M paHee, MIESHTUOULUPYETCSH
VM3MEpPEeHMeEe, COOTBETCTBYKIEee IOCTMXKEHUID ILJIYHXEPOM 3alaHHOT'O MecTa
BOOJIE KaHaJa 101, m 3aTeM oONpelesiseTCs II0JIOXKEeHMe ILJIyHXepa BIOJb
UMJIMHIPa pPe3epByapa. Bo Bcex OpyI'MX OTHOIMEHUAX CTPYKTypa H
bYyHKLMA yCTpoMcTBa M3 OUT.8A M 8B aHaJIOTUMUHH CTPYKTYPEe U QYHKIUU
YCTpOMCTBa U3 our.2A-7B, IpM 3TOM  53KBMBAJIEHTHHE 2JIEMEHTEH
oB0oB3HaueHH  AaHaJIOTMUHEM 0O0pa30M ¥  OOJDKHEL OBTBE  [OHSATHH IO
aHaJIOTUM .

B wmHOM cinydae pmaTuMk 120 TIOJIOKEHMS MOXeT OHTH pealM30BaH
npu VICIIOJIE 30BaHUN IpyTMX TeXHOJIOTUMN OTITUYECKUX IaTUMKOR,
BKJIOUad, HO ©0e3 OI'PaHUUYEHMSd, CIOCOOE TPUAHTYJIAIMU U CIOCOOH

MsMepeHMAd pPacCTOAHMA IIO BpeMeHMr IIpoJieTa, XOopouo M3BeCTHEE B
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oBJlacTu OIpelleJ]IeHMA PacCCTOSHUSA.

B IOomnoJIHEHMe K VYIIOMSAHYTEM BHIIE pealu3aluaM JgaTtuuka 120
IOJIOXEHUA PAI IPYTIUX TexXHOJIOTUM CeHCOPHOTO OoOHapyXeHUS OJIM30CTHU
¥ JMHeMHOTO IepeMeleHMSI MOXHO MCIIOJIL30BaTh OJIA pealu3aluuy OOHOM
i obemx oGyHKUMM pmaTtumka 110 (KOTOpPHMM MOXHO B 00Jiee MUPOKOM
CMEICJIE OIIPENEeNIMTE, KaK JaTuuk IUIyHXepa) M maTtumka 120 I[I0JIOXKeHUH.
Opyrue [IoOXOonAmne TEeXHOJIOTUA CEeHCOPHOTO OBHapyXeHUSd
IIPMMEHUTEJIBHO K »JaTuuky 120 T[IoJIOXeHUS BRKJOUAKT B cebsa, HO 0es
OT'PaHMUEHM A, MCIIOJIb30BaHMe BJIEKTPUUYECKOTO HDaTuMKa, oO0Opas3yKlero

BEIXOOHOW CUTHAJI Kak @yHKHMD M3MEeHEeHNMAd eMKOCTUM (Hanpmmep, Inpn

MSMEHAKIEMCA I[IePEeRPEITUN CKOJIB 3 AINX HpOBO,]IHMKOB) MJin
VMHIOYKTMBHOCTU (Hanpyﬂvlep, I1pm CKOJIb 341IeM IIEePEeKPLITUN KaTyllekK)
MeXnoy IBYMA SJIeKTprnYe CKMMN KOMIIOHEHTaMM C MSMeHAKRIMMC A
IIePEeKPHETHEM, VI YIIBETPa3BYKOBOI'O TaTulKa IOJIA oInpeneJieHnA

paccToAaHMA IO BPeMeHM I[IpoJieTa WM MHTEHCHUBHOCTHU.

B cayuadx, KoT'ma IUJIyHXep 220 (caM MIM eT'0 WmMTOK) MOXeT OHTHb
CHabOXeH MeTaJlJIMUeCKVM  BHEOPEHHBIM  5SJIEMEHTOM WJIM  BeCh MTOK
BHIIIOJIHEH M3 MeTajljla, JMHEeMHHM »OaTuMK Ha OCHOBe IndbdepeHIMaJIbHOTO
TpaHchopMaTopa (LVDT-maTuuk) MOXHO MCIIOJIL30BAaThH oA 3aMeHEL
onTHUeckoro pmaTumka 110, UuToOH OOHAPYXMBATE IPOXOXIeHMe IIJIyHXepa
220 MMMO 3BalaHHOTO MecTa BIOJIb KaHajsla 101. EciaM »OONOJIHUTEJILHLM
MeTaJIJIMUeCKUM OIIOPHEM DSJIeMeHT BCTPOUTEL BOJM3M IIepelHero yuacTKa
pesepByapa, JIMHEeMHEIM OaTumK Ha OCHOBE oubdbepeHIMaIbHOT O
TpaHchopMaTopa CMOXET BHIIOJHATHL OYHKIMM 000MX »maTuMkoB 110 wm
120.

Ternepb oBpaTuMCc4d K omr.9A-10D, Ha KOTOPHEX okasaHa
HaJlbHelmasa pealvsalua ycTporcTtBa 100 B BUIe MHTEJJIEKTYaJLHOTO
KoJillauka mnpuil-pyuykr 200, B KOTOPOM HEMNOCPeICTBEHHOE WM3MepeHue
[IOJIOXEHU S MIOPULL—PYYUKN OTHOCUTEJIBHO KOJIIIauka 3aMeHsaeTCcs
OCHOBAaHHBEIM Ha CKOPOCTM BHUMCJIEeHMeM. B dYacTHOCTHM, BO BpeMd
npollecca CHATHMSA KOJIadka C [MIPUI-PYYKM II0JIb30BaTeJIb IpujlaraeT
BoJbmee yCUIne, ueMm [IOpOTOBOE yCcuinme, HeoOxoommoe oJis
[IPEeONOJIEHUSA TIOJIOKUTEJIBHOTO CILEIJIEHMSA MINIPUI-PYYKM C KOJIIIauKOM, U
2TO HNPUBOIMT K OBCTPOMY HellpelHaMepeHHOMY IIepeMelleHrin, KoTrna
MOpuil—-pydka M  KOJIIadoK OTOIBUIaKTCH. 3T0 IIepeMeleHre  MalJio

oTJIMdaeTCAd OT IlepeMelleHMAd C paBHOMepHOﬂ CKOPOCTEI B IIpelejlaX
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PEeJIeBaHTHOT'O pPacCTOoAHMA OkoJIo 5 cM. Kak Telepkr OyIeT OIKCAHO,
2TY PABHOMEPHYK CKOPOCTB MOXHO MCIIOJIB30BATE IOJIS  BEIIOJIHEHUSA
V3MEPEHUSA TIOJIOXEHMSA ILIIyHXepa.

UTO KacaeTcsd CXeMaTUUHHX M300paxeHuMM Ha oOour.9A-9E, TO
ycrporcTeo 100 B maHHOM cJiydae BKJUaeT B ce®s MNepBHM OITUUECKUN
oaTumK 110a, PacIIoJIOXEeHHEIM BOJIM3U MIPOKCUMAJIEHOT'O KOHILa
BHYTPEeHHeTrO KaHaJja 101, M BTOPOM onTuueckuy maTtumk 110b,
PAaCIIOJIOXKEHHH Ha HeKOTOPOM IOPYT'OM MeCcTe BIOJIb KaHajia 101. Kaxnoen
OINITUYECKMM HOaTUMK peajiM30BaH B COOTBETCTBMM C JOOOM WMJIM BCEeMU
OCODEHHOCTAMN, OV CaHHEIMU BEHIIE OTHOCUTEJILHO ODaTuuKa 110.
[MpennouTuTeJIbHO, UyTOOE  YCTPOMCTBO Takxe BKJIIOUYAJIO B ceb4a
MUKpOIIlepekouaTeas 180, pa3MemeHHHM TakK, UYTOOH OH I[IPUMBOOMIICA B
nevcTeMe (B BSTOM CJydyae pasMBKaJICg) YydacTKoM mnpull-pyukm 200,
KOI'Da WIPpHUL-PpydKa HaAXOOMTCA IIOJHOCTBI B KOHTaAKTe C KOJIIIAauKoM, U
IIepekJoyajsica (B ©BTOM CJydae 3aMEKaJICSa) C HadaJioM IepeMelleHUs
mnpul-pyukr 200 M3 [IOJIOXKEeHMA IIOJIHOT'O KOHTaKTa (HauuHas C our.9A
M KOHuYad our.9B).

OnTuueckuit pmaTumk 110b pacnojoxeH mJjsa oOpa30BaHUA M3MeHeHUS
BHIXOOHOTO CHUI'HaJIa, KoI'Ia KaKoM-JIMOO OITUUECKM pPasJIMUMMHIM SJIEMEeHT
MOPUL-PYYKM T[IPOXOIMT MMMO HeTro. B IMokazaHHOM 3OecChk CJiydae BSTOT
2JIEMEHT ABJIAEeTCSH OV CTaJlbHBM KOHIIOM MOPUL-PYUKU, KOTOPHM
oBHapyXMBaeTCa IIPM M3MEHEHMM IIOJIOKEeHMS OT COCTOSHMSA Ha our.9B mo
cocTosaHMA Ha our.9C. 5T0o CcoOOHTHMe CBHA3aHO CO BpeMeHeM Ty MJIM MOXeT
paccMaTpMBaThLCAa Kak HadaJIbHOe BpPEeMS.

ONTHUMYEeCKUM  OaTuuk 110a pa3MemeH B YCTPOMCTBE 100 Ha
IIPOKCHUMAaJIELHOM  MecTe, Tak 4To, KakK OINMCaHO IOOpOoOHO  BHIIE
OTHOCUTEeJIbHO HaTumka 110, obpasywimeecs WM3MEeHEHMe eI'0 BHXOIHOTO
CUTHajla COOTBETCTBYET IIPOXOXIEHMK ILJIyHXepa. Kak [IOKazaHO 310echb,
2TO MNPOMUCXOIUT IpPU IIepexole MeXOy COCTOSHMAMM Ha our.9C m 9D m
0003HaueHO EBpeMeHeM T;. Kak nokazaHo Ha Oour.9E, OIpM OpOnOJLKeHUU
OTOOBUI'aHUA YCTPOMCTRAa 100 u MIOPULL-PYUKA 200 OIITUYECKHA
paz3JIMuUMMEL B2JIeMeHT, HabjomaBmuiica patumkoM 110b, Takke OIPOXOOUT
MMo pmaTtumka 110a, m 3T0 0DO3HAUEHO BpeMeHeM ts.

[lpoueccop 122 obpabaTEBaeT 3TM BHEHXOIOHHE CUIHAJH, YTOOH
[IoJIydyaThk VYIIOMAHYTHEE BHIIE MOMEHTE BpPEMEHM, W 3aTeM OIpenesIgeT

[IOJIOXEeHMEe IUIYHXepa. CKOPOCTE OTHOCUTEJIBHOT'O IIepeMelleHUMd KoJillauka
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W UNPUI-PYYKM MOXeT OHTE OIpeneJieHa Ha OCHOBAHMM pPacCcToaHMsa L
MeXOy OBYMS OITUMYECKMMM OaTuMKaMM, »OeJIEHHOTO Ha (t,—-ty). Bpewms
(t,-t1), yMHOXeHHOE HAa CKOPOCTL, »OAaeT PAaCCTOSHME MeXOy ILIYHXEPOM
M OINTUYECKU Pa3JIMUMMEM DJIEMEHTOM MIPUIL-PYYKN .

Ha ¢ur.10A-10D DoJiee IOOpPOBOHO n3obpaxeHa CTPYKTYPAa,

peagmu3ynllasg IIPMHLMIIE, OIMCaHHBEEe C ofOpalleHneM Kk ¢ur.9A-9E, ¢
[IOKas30M pasMelleHn d MUKpPOIIepeKJiouaTesda 180 n n3aJjydarTesid
OIITUUECKOTO oaTumka 110b. Ha ¢our.10B-10D [IOKAa3aHH
ocJyienoBaTeJbHEE [IOJIOXEHN A, COOTBETCTBRYyKIME COCTOAHMAM Ha

¢ur.9A-9C, COOTBETCTBEHHO.

Kak @mojpxkHO OBITH SCHO CIeUMaJiMCTy B HOaHHOM o00JlacTU TeXHUKH,
B HEKOTOPHX CJydasax, KoI'Ia XeJjlaTeJIbHO I[IpedoCTaBJIATL CcBoOoOy
OeMCTBMM TIOJIL30BATEJ0 I[IPpM HadeBaHUA KoJIIauka Ha MNIPUL-PYYKY C
IIPUKPEeJIEHHEIMY unJon u KOJIIIauKOM WTJIEL NI Bes HUX,
MUKpOIepekouaTesb 180 M onTuueckuyt maTumk 110b MOXHO C yCIexoM
IlepeMemaThk OJS B3aUMOIEMCTBMSA C  ofJjlacTaAMM  WMIPUL-PYUKH, Ha

KOTOPEIE He BJIMAET HaJiMdMe WJIM OTCYTCTBMEe alallTepa WMIVJIE u/Uim

KoJIIauka.
Kak YIIOMMHAJIOChH B KOHTEKCTe IpensIyImx BapMaHTOB
OCymeCTBJICHUI, B ciyudae, KoTma IIOOX OO AN IPOBO I AN

(MeTaJlIMueCKNM) KOMIIOHEHT BCTPOEH B KOHCTPYKIMI MIPUI-PYYKM, TO
Kak B y3Jle IUIYHXep/NTOK, Tak UM B IOMUCTAJbHOM O0O0JacTU MIPUIL-PYUKN
peanuzanuuga u300peTeHrsa, OYHKUMOHAJBLHO SKBMBAJIEHTHasd I[IOKa3aHHOM
Ha our.9A-10D, MOXeT OBITE OCylleCcTRBJIEHaA  [IPM  MCIOJIE30BaHUU
PACIOJIOXKEeHMA KaTyllek, COOTBETCTBYKINETO IBYM pPa3HeCeHHHM JIMHEWHBEM
marTdyukaM  Ha OCHOBe onddepeHIMAaILHOTO TpaHchopMaTOpa (LVDT-
oaTuymMkKaM) , IJdA omnpenejeHmusa ty, ti1 m ts.

Ha w»sTOM 5Tamne OOJIKHEL  OBTH INOHATHH paboTa  pPa3JIMUHEX
BapMaHTOB OCYMECTRJIEHVS HACTOAMETO M300peTeHUud M COOTBETCTBYKMUN
CIIoco® COIJIaCHO HACTOMdlleMy M300peTeHuIn. B UuacTHOCTHM, B pPa3JIMUHEBIX
peanMsalurax OOHapyXeHMe IIOJIOKEeHMA IIJIYHXepa OCHOBAHO Ha CHUI'HAajax,
OTOMpaeMEIXx BO  BpeMd OTHOCUTEJILHOTO IIepeMelleHVd IIpU  CHATUU
KoJiIlauka CO UNIOPpUI-PYUYKM MM IIOBTOPHOM HalleBaHMM  KoOJIIadka.
Tekyllee IIOJIOXEHMEe ILIYHXepa CpaBHMBaeTCAa C paHee UM3MepeHHBM
[IOJIOXEHMEM ILJIyHXepa oA olpenejyieHud, BBeIeHa JIn oosa

JIEKAapPCTBEHHOTI'O cpencTBa, u eCJIn STO mmMeeT MeCTO, KakKoe
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KOJIMYEeCTBO JTO3. SarTeMm O@paESyeTCFI MBO@pEDKeHMe 7 OOBIUHO Ha
oucIierHon na”Hesau 130 KOJIITadvka, Ha KOTOPpOM IIOKa3EBaeTCAd BpeMA U
KOJIMYEeCTBO IIOCJIEIHNMX OOCTaBJIEHHEX 10O3.

XoT4d HacTodlee MSO@peTeHMe IIOACHEHO IIpryMepaMM B KOHTEKCTe
NIIpMI—py4Ku, PasJIMUYHEIE peaJiM3alvM HaCToAmeI'o MBO@peTeHMH MOTYT
MCIIOJIE30BaTbECHA IOJIA OolIliperneJIeHnA IJOCTaBJIECHHEIX O3 n/
OCTaBIerocsa KoOJMUecTBa B JioOoOM CHUuTyauvirm, B KOTOpOﬁ JIERapCTBEHHOEe
CpelCTBO MJIM IOpyT'ad XMIKOCTEB »OTOCTaBJIA€TCA C IIOMOIEBIO YCTpOﬁCTBa
TWIla MIIpMIiia.

CienyetT IIOHMMaThb, qTo IIprMBEeIOeHHEE BHIIIE OIIMCaHMA
InpenriojsiarapTcAa CJIyXallViMr TOJIBKO IIprMMepaMy M dJYTO MHOI'Me IOpyIne
BapPMaHTE OCYyHmeCTBJIEHVMA BOSMOXHEL B o0BeMe HacTodllero MBO@peTeHMF[,

OoIipeneJIeHHOIT'O B npmnaraemoﬁ bopmMmysie UB00peTeHUd.
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SOPMYJIA MN3OEBPETEHNA

1. YcTpoMCTBO IJIA MCIOJbL30BAaHMSA BMEeCTe C CUCTEMOM IOCTaBKU
KUOKOCTHU, TIe CHUCTeMa »OOCTaBKM XMIKOCTM  BKJIIOUaeT B cebda
OpOo3pauHEl UMJIMHOP IJA pPasMelleHMsaS XUIKOCTM M II0 MeHbIleM Mepe

YaCTMUYHO HerOEBpaT{HBHZ IJIYHXED, IIOOBVXHEIM BIOJIE OCH nrJjiMHIpa, nOJiA

BHIOpPACHBAHUSA  XUIKOCTM  Uepes  BHIIYCK, Ipy  STOM  YCTPOMCTBO
CONEPXUT :
(a) CKOJIb 3 AWM KOXYX, BEITTOJIHE HHEIA c BOBMOXHOCTBLIO

CKOJIL3AMEeI0 KOHTaKTa C UIMJIMHIPOM TakK, 4UYTOOB OH CKOJIB3UJI BIOJIb
UMJIMHIOPpa  [IapalJljleJIbHO OCM M3 IIepBOTO  IIOJIOXEeHMS BO  BTOpPOe
IIOJIOXEHNE ;

(b) KOMILJIEKT HOAaTUMKOB, pPa3MeNeHHHX B CKOJL3AleM KOXyXe Tak,
yTOoOB OHM IIepeMellaJMCh COBMEeCTHO CO CKOJIbB3SAMMM KOXYyXOM, IIPU STOM
KOMILJIEKT IOAaTUMKOB COIEPXUT :

(1) onTuUueckMM »DaTUMK, MMEKIMM OITUUECKMM HM3JIydaTeJlb
nJIs UCIIyCKaHMUS UBJIYUEHU S u OITUYECKUM IPUEeMHUK nJIs
oBpasoBaHMUA IIepBOTO BEIXOOHOTO curHalna, IIOKa3bBaKMero
KOJIMUECTRBO MBJIYUEHMUT, [IPUMHUMAEMOT'O OITUUYECKMM [IPUEMHUKOM,
OpY DSTOM OITHMYECKMM DaTuMK pasMelleH B ofpalleHHOM BHYTPb
pasMemeHuy, TakK uYTo, KOoI'Ia CKOJb3AMUM KOXYyX CKOJIB3UT B
KOHTAKTe C IIPO3PayHEM LMJIMHIPOM, IIE€PBRII BHXOIHOM CUI'HAJ
MBMeHAeTCd, KOoI'Ida OITUMUYECKMUN ITaTuMK IIPOXOOMT MMMO ILIYHXepa,
"

(11) OaTUMK IIOJIOXEHUS, Pa3MelleHHHM OJg oBpa30BaHusd
BTOPOTO BHXOIOHOT'O CHIHAaJa, I[IOKAa3HBAKIEI'0 TeKylee II0JIOXKeHHKEe
CKOJIB3AMErO0  KOXyxa MexOy  IIepBEM IIOJIOXEeHMEM ¥ BTOPHM
IIOJIOXEeHMeM; U
(c) cucremy o00pa®oTKM, CBA3aHHYID C KOMIIJIEKTOM IaTUMKOB Tak,

yToOH OHa I[IPMHMMAJIAa I[I0 MeHblel Mepe I[IePBHIM BHXOOHOM CHUTHAJ H
BTOPOM BHXOIHOM CHIHAaJ, IIPM DTOM cucTeMa o00pad®OoTKM BHIIOJHEHa C
BOBMOXHOCTEI BOCIPHUSATUS M3MEHEHMS I[IepBOTO BHXOIOHOTO CUI'HAJa,
[IOKA3HBAKMIEI'0  OOCTWXKEHMEe  OINTHMYECKMM OaTUMKOM ILIYHXepa, nJIig
onpeneJIeHMS COOTBETCTBYHIMETO TEeKymero  IIOJIOXKEHMS  CKOJIbL3AMEIO
KOXyxa, IIOKa3HBAeMOI'O0 BTOPHM BHXOIHEM CHUIHAJIOM, M TeM CaMueM IJIS
omnpeneJIeHMS MEeCTOIIOJIOKEHMS IUIYHXepa BIOJIb LMJIMHIPA .

2. YcTpoMcTBO IO 1.1, B KOTOPOM CKOJIL3AMUN KOXYX peajln30BaH
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KakK KOJIIIadoK C ILIIeHTPpaJIEHEM KaHaJIOM IIJIA IIpMeMa KOHIeBOI'O YydacCTKa
MIIPMLI-—PY4YKNM, MVMemeIl'O BECTYIIAKMyKn WMIJLY .

3. YCTPpOMCTBO inle) .2, B KOTOPOM  OITUUECKUM OaTumK
peaJM30BaH C MCIOJb30BaHMEM MHOXECTBa OITHUEeCKMX UM3JIydaTelien,
PasHeCeHHEIX BOKpPYT IeHTPaJIbEHOT'O KaHaJla, 1z COOTBeTCTBYyKIeI'O
MHOXeCTEBa OIITHMYEeCKMX IIPMEMHIMKOEB, Pa3SHECEHHEX BOKPYI' LEeHTPaJIEBHOTI'O
KaHaJla, TaK 4YTO IIPM WCIIOJIE3OBaAHMM BMeCTe C mnpmu—pyqKoﬁ, Mmemmeﬁ
OIITNUe CKHMe IIpelrnaATcrTemMA, IIpoooJixanmmeCcAa BIOOJIb IIpO3pPayvHOI o
UMJIMHIPpa [apaJjlJieJIbHO  OCH, 10 MeHbIMeM Mepe OIHa Ilapa U3
OIITMYECKOI'O MaJIydaTeJId VM OIITUMYECKOI'O IIPMEMHIMKa He IIepPEeKPEITAa.

4. yCTpOﬁCTBO I10 H.Z, B KOTOPOM, IJIA MCIIOJIE3OBaHMA BMEeCTe C
mnpmu—pyqKoﬁ, Mmemmeﬁ HeKOoTOopoe KOJIMYeCTBO @MKCMPOBaHHHX
ONITUUECKUX IMPelNsTCTBUM, Pa3HeCeHHHX BIOJIb IIPO3PauvHOTOC UMJIMHIPA,
cucreMa oOpab®oOTKM BHIIOJHEHA C BO3MOXHOCTBIO:

(a) oBpaboTKM IepBOT'O0 BHXOOHOTO CHI'HaJla OJI OOHapyXeHMUS
MBMEeHeHM M, CBUIOETEeJLCTBYRIMX O IIPOXOXIESHUM OITUUECKOTO »OaTuMKa
MMMO TlepenHeM KPOMKM ILJIyHXepa M 3adHel KPOMKU ILJIYHXepa;

(b) omnpenejseHMda MEeCTOIIOJIOXEHUS TIIepelHel KPOMKM ILJIYHXepa
BIOOJIE LIMJIMHIOPAa,; U

(C) O@HapyerMﬁ, gTOo TIIlepelHA4d KPOMKa IIJIYHXepa HpM@ﬂaneTCH
K @MKCMpOBaHHOMy OIITNYe CKOMY IIpellIATCTBU, oJIdg OoIipeneJIeHnA
MeCTOIIOJIOXEeHM A 3anHeﬁ KPOMKM IIJIYHXepa.

5. yCTpOﬁCTBO I10 H.Z, B KOTOPOM, IJIA MCIIOJIE30OBaHMA BMeCTe C
NNIPUIL-PYYKOMV, HMMeklllel HauaJlbHOe IIOJIOXeHMVe ILIyHXepa, YIUIyOJeHHOTO
B HpOSpaqHHﬁ KopItyC, KOMIIJIEKT ITaTUVMKOB TakKXxe COIOEePXNT
HOHOHHMTGHBHHﬁ OIITHUUYECKUM OJaTumrK, MMeDMMﬁ OIITHUYECKUMN n3jiyuaTelJlb
IOJId NCIITYCKaHIMA N3JIyuyeHMAa ITon KOCEM YITJIOM CKBO3b CTeHRKY
IIPO3pPadvHOI'O IVJIMHIOPa K IIOBEPXHOCTU IITYHXepa 7 OIITUYECKUM
IIPMEMHUMK IOJIA O@paSOBaHMH OOIIOJIHUTEeJIBEHOT'O BEIXOIOHOT'O CUIT'HaJla,
IIOKA3BEBaKmMeIro KOJIMYUeCTBO HAKJIOHEeHHOI'O IIOoHO KOCEM YIJIOM WM3JIYUYEeHNA,
IIPMHMMaeMoOI'o OIITUYEeCKVM IIPMEMHVMKOM.

6. YcTpoMcTBO IIO TII.2, Takxe coIepxallee VIIOPHYID TWJIbL3Y,
YCTAaHOBJIEHHYID C BOBMOXHOCTBLIO CKOJIBXEeHMSI B IlLeHTpalJlbHOM KaHaJle,
InprnueM VYIIOPpHaAd TI'MJIBE3a BHIIOJIHEHa C BOSMOXHOCTEI IIpMeMa KOHIEeBOI'O
YdacCTKa MIIPpUI-PY4YKM, W IIPpM STOM YIIOPHad TI'NMJIbBE3a IIoOXaTa prXMHOﬁ

K KOHIeBOMYy VYUYaCTKy IJIA KOHTaKTa C KOHIEeBEM Y4WaCTKOM MIIPMII—
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PYUKM, KOT'IOa CKOJL3AMUM KOXYX HaxXOIUTCId B IIepBOM IIOJIOXEHUM, U
ABJISeTCA OTBOIOVMOWM HIJIA IIepeMeleHMS COBMEeCTHO C KOHIIeBHM YyYacTKOM
NNIPUIL-PYYKHM, Korma CKOJIL 3 AMMUM KOXYX CKOJIL3UT BO BTOpOE
IIOJIOXEHYE .

7. YCTpoMCTBO IIO II.6, B KOTOPOM IaTUuMK IIOJIOXKEeHMS CBA3aH C
YIIOPHOV TITMJBL30M, TakK UYTO BTOPOM BHXOOHOWM CHITHAJ IIOKa3LBBaeT
Tekylee IIOJIOXEeHMEe YIIOPHOM TMJIL3H B LIeHTpaJIbHOM KaHale.

8. VYcTpoMCTBO IO II.6, Takxe coIepxamee IMIPYXMHY YIIOPHOM
TMJIBL3H, pPasMemeHHYI IJS DOIXKaTUA VYIIOPHOM TIMJIb3E K KOHEUHOMY
IIOJIOXEHMIO, M IIPM STOM IOaTuMK IIOJIOXEeHMS BKJIOUaeT B cedd OaTuukK
CWJIHL, pa3MeleHHE OJIS M3MepeHuS  CKUMMalMero YCUIIMA  IPYXMHE
YIIOPHOW T'WMJIb3H.

9. VYcTpoMCTBO IO II.8, TakKxe colepxallee YCTaHABJIMBAWIYID CUITY
IPYXMHY, Pa3MeleHHYyl B CKOJIBE3AMEeM KOXyxe TakK, UYTO IOoIXMMAaKIIla s
cuijla, IelcTBYoIas Ha YIOPHYID I'MIb3Y, COOTBETCTBYET COUeTaHU CUJII
OT MNPYXMUHH YIIOPHOM TWMJL3H M OT yCTaHaBJMBAKLIMEN CUIY IIPYXMHE, IIpU
STOM HOaTuMK CWJIEL pas3MelleH OJIS M3MEPpeHMS CXMMAaKIeIro YCUIJIMS TOJIbKO
IPYXMHE YIIOPHOM I'MJIL3H.

10. VYcrpoMcTBo 1o JwoboMy 3 o.1.l1-7, B KOTOPOM HOATUUK
IIOJIOXEHM I ABJISETCH BTOPEM  OITUUECKMM  HOAaTUMKOM, comepxamyMm
n3JyuaTeylb U IIPUEeMHUK .

11. VYcrporcTtBo o mn.10, B KOTOPOM BTOPOVM OINTHUUECKUNM IaTUuMK
BHIIIOJIHEH C BO3MOXHOCTBLID 00pas30BaHMS BTOPOTO BHXOOHOTO CHIHAaJa,
[IOKaBlHBAaKIET0 TeKyllee II0JIOXEHMEe CKOJb3AMero KOoXyxa, Ha OCHOBaHUU
MHTEHCHBHOCTKM OTPaXeHHOI'O CBeTa.

12. VYcrpoMcTBo 1o JwoboMy M3 O.I.1-7, B KOTOPOM HOATUUK
[IOJIOXEHMA TIPeOCTaBJIsgeT CcoOOM BJIeKTPUUECKMM »DaTuMuk, oO0pa3yllul
BTOPO¥  BHXOOHOM CHMITHAJ Kak OYHKIMIO M3MEeHeHMUS eMKOCTU WM
MHOYKTVMBHOCTU MeXmIy OBYMS 2JIeKTPUYECKUMA KOMIIOHEeHTaMM1 c
[IepeMeHHEM IIepPeKPHTHEM.

13. VYcrpoMcTBO IO II.l, Takxe coIepxallee MMKpOIepeKJouaTelb,
pas3MeleHHE OTHOCUTEJILHO CKOJIbB3Amero KoXyxXa Tak, UYTo SABJSeTcd
YIpaBJIgeMuM  I[IPpU KOHTaKTe YCTPOMCTRBA c cCUCTeMOM IOCTaBKMU
XUMOKOCTM, TIIPM DSTOM IIO0 MeHblle Mepe dYacThk YCTPOMCTBa UMeeT
CoCTOAHME CHa C HU3KMM TII0oTpebJjieHMeM MOMHOCTM U u30upaTesbHO

AKTHMBHMINVIPYETCHA II0LO BOBIelCcTBUEM MHMRPOIIepeKJIndaTeJIAd .
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14. VYcTpoMcTBO IO II.l, TakXxe colepXallee DHepPTOHE3aBUCUMHIM
KOMIIOHEHT MOJIgd XpaHeHMS »OaHHHX, CBSA3aHHHM C CcHCTeMoM obpaboTku,
IpM 53TOM CcHUCTeMa 00paboTKM BHIIOJHEHaA C BO3MOXHOCTLID COXpPaHeHUS
IpelMeCTRYKIETO  MeCTOIOJIOXKEeHUS  ILJIyHXepa, CpaBHEHMSA  TeKymeTo
MECTOTIIOJIOXEHU I ILJIyHXepa c npelmeCTRYRIVM MECTOIIOJIOXEHUEM,
OIpeneJIeHNUs, BHOaHa JIM  XUIKOCTE, ¥  BHUMCIIEHMS  KOJIMUeCTBa
XUMOKOCTM, KOTOopasd BHOaHA.

15. YCTpPOMCTBO 1o n.l14, TakKxe comepxalee OuCILIen,
OOBeOIMHEHHE CO CKOJIb3AMUM KOXYXOM, I[IPpM DTOM CUCTeMa 00paboTKu
TakXe BHIIOJHEHA C BO3MOXHOCTBI OTOOpaXeHMS IOaHHBX, OTHOCAMUXCH K
OOCTaBJIEHHOM HO3e.

l6. YCTPONCTBO 1o n.1, Takxe conepxallee IOOCUCTEMY
BecnpoBOOHOM CBSA3M, CBS3aHHY C CHUCTeMOM o00pa®oTKM UM BHIIOJHEHHYI
C BO3MOXHOCTLIO Ilepelaul IOaHHHX Ha BHeMHee YCTPOMCTBO.

17. VYcrpomcrTteo 0o 1.1, TakXxe CcoIepxallee MIPUL-PYYKY,
BBEIIIOJIHEHHYK C BO3MOXHOCTBI IOOCTaBKM OTMEPEHHEIX I03 KUIKOTO
JIeKapCTBEHHOT'O CpencTBa UYepe3 MuIJIy, [IpM BTOM CKOJb3AMUN KOXYyX
peaamM30BaH Kak KOJIIaduoK C LeHTpallbHBEM KaHaJIOM IOJd I[IpMeMa
KOHIIEBOTO YydYacTKa NINPpUI-PYYKM, BRJILOUAKIETO UIJY .

18. YcTpoMCTBO OJIS MCIIOJL30BaHMSA BMEeCTe C CUCTEMOM IOCTaBKMU
XUOKOCTHU, TIe CcucTeMa JOOCTaBKM XMIKOCTM  BKJIoOYaeT B cebsa
OPO3PAYHEN LIMJIMHIP IJIS PpasMelleHMS XUIKOCTM U IJIYHXepP, [IOIBVKHEIM
BIOOJIbL OCHM UIMJIMHIPA, IJIS BHOPACHBAHUSA XUIKOCTM UYepes3 BHIIYCK, IIPU
5TOM YCTPOMCTBO COHOEPXUT:

(a) CKOJIb 3 MU KOXYX, BLITIOJIHEHHEIN c BOBMOXHOCTBIO
CKOJNIE3AMeT0 KOHTakKTa C UIMIMHIPOM TakK, UYTOOH OH CKOJB3UJI BIOOJb
UMIMHIOPpa  [apaljljieJJbHO OCKM M3 TIIepBOTO TIIOJIOXeHUS BO  BTOpOe
TIOJIOXEHUE ;

(b) KOMIIJIEKT HOATUMKOB, Pa3MelleHHHX B CKOJL3AMeM KOXyxe Tak,
yTOOE OHM IIepeMellaJiMCh COBMEeCTHO CO CKOJB3AMMM KOXYyXOM, IIPU 3TOM
KOMILJIEKT HOATUMKOB COOEPXUT II0 MeHbIleM Mepe IIepPBHM JaTuMk U
BTOPOM @HmaTumuK, IIpUUYeM IIepPBHM OaTUMK ABJISEeTCHS IaTUMKOM ILIyHXepa,
ofpasyrnmMM CHTHaJl, ¥ »OaTUMK ILJIyHXepa BHIOJHEH C BO3MOXHOCTEIO
HEeKOHTaKTHOTO CEeHCOPHOTO OOHapyXeHUS IIO MeHbBIeM Mepe ydacTKa
IyHXepa, KoTma CKOJNIB3AMUN  KOXYyX  CKOJIB3UT B KOHTaKTe c

IIPO3PadYHEM IVJIMHIOPOM, TakK gTo M3MeHeHNA IIepBOIO CHT'HaJla
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YKas3HBakKT Ha [OPOXOXIOeHMe IUJIyHXepa MMMO 3alaHHOTO MecTa BIOJb
CKOJIE3AMEeTO KOXyXa; U

(c) cucrtemy o006pa®oOTKM, CBA3aHHYK C KOMIIJIEKTOM IaTUMKOB Tak,
yTOOH I[PUHMMATHL BHXOIHHE CUTHAaJEI »OaTuMKOB, IIPM DSTOM CHCTeMa
00paBoTKM  BHIIOJIJHEHA C  BO3MOXHOCTBIRD MIEHTHUOMKALUM  M3MeHEeHUS
BEHIXOOHOTO CHUITHajJla HaTuMKa IIJIyHXepa, KoTIa IUIyHXep OPOXOIUT MMMO
maTuukKka, M CcucTeMa 00pa®oTKM TaKXe BHIIOJHEHA C BO3MOXHOCTLBIO
00paboTkKU BBEIXOOHEIX CUTHAJIOB 0Jis OJIy4YeHU s MECTOIIOJIOXEHU I
IJIyHXepa BIOJE LWUIMHIPA.

19. YCTPpOMCTBO 1o n.18, B KOTOPOM BTOPOMU OAaTUrK
IpeIXcTaBJifgeT CcOOOM OaTuMK IIOJIOXKEHMS, pPas3MelleHHEM OJa of0pas3oBaHUA
BTOPOT'O  BEXOOHOT'O CHUT'HajJa, IOKa3HBaKIEero TeKyllee  IIOJIOXeHUE
CKOJIE3AMeT0 KOXyxXa MeXIOy II€PBHM IIOJIOXEHMEeM M BTOPHM IIOJIOXEHMEM.

20. YcTpoMcTBO IO II.18, B KOTOPOM IIePBEHM U BTOPOM HOaTUUKU
ABJIAKTCA Iapo¥ MNOOOOHEIX IaTUMKOB, pPasHECEHHHX BIOJIb OCH.

21. Cnoocof wu3MepeHMs MeCTOIIOJIOXeHUd IUIyHXepa B I[IPO3padHOM
UUJIMHIOPpe YCTpOMCTEA OOCTaBKU JIEKAPCTBEHHOTO cpencTea nJisa
BHUMCJIEHMA HOO3BEl IOCTABJIEHHOTI'O JIeKapCTBEHHOT'O CpelncTBa, IIPU DTOM
crioco® COmepXWUT BTallbl, Ha KOTOPHIX:

(a) obecrneumBapT CKOJIb 3 SN KOXYX, BEIIIOJIHEHHEIM c
BO3BMOXHOCTEID CKOJIB3AMEeTr0 KOHTaKTa C ULUMJIMHAOPOM Tak, dYTOOB OH
CKOJIE3UJI BOOJIbL LIMJIMHIOPpa I[apajijieJIbHO OCH U3 IIepBOTO IIOJIOXKEeHMUS BO
BTOpOE IIOJIOXKEHMVEe, IIPM BTOM CKOJb3AMUN KOXyX 00pa3ylnT C IaTuuKOM
IJIyHXepa, BHIIOJHEHHBEM C BO3MOXHOCTBI HEeKOHTAKTHOTO CEHCOPHOTO
oBHapyXeHMA 10 MEHBIIeM Mepe ydacTKa ILUIyHXepa;

(b) OCYIIeCTRJIISIOT CKOJIbXeHMe KOXyxa BIOJIb UMJIMHIPAa u
CeHCOpHOe  OfOHapyXeHMe  WM3MeHeHMsS I[IepBOTO BEXOOHOTO  CHUTHaJa,
COOTBETCTBYKMETO NaTUMKy IUJIYHXepa, OOCTUTaKnMeMy IJIyHXepa; U

(C) MCHOJNB3YIT BHXONOHOM CHITHaJI IIO MeHbIle Mepe OIHOTO
OOTIOJIHUTEJILHOTO DaTumKa s omnpeleyleHUs TIOJIOXEeHU A KOXyxa
OTHOCUTEJILHO UMJIMHIpa, KOoTHa OaTuMK IUJIyHXepa OOCTUTaeT ILJIyHXepa,
M TeM CaMbIM ONpeneJigiT [IOJIOXeHMe ILJIyHXepa.

22. Cnoco6 mno m.21, B KOTOPOM YKa3aHHEM IIO0 MeHBIIeW Mepe
OOVH NOIOJIHUTEJILHHY HOaTuMK [OpeAdCTaBJigseT CcoB0OoM IaTuMK pacCTOSHUA,
pPasMelneHHE IOJI8 WM3MepeHMs pPacCTOSHMA IIO0 OCKHM MeXOy YYacCTKOM

CKOJIE3AMEI'O KOXYyXa VM YydaCTKOM yCTpOIZCTBa OJOCTaBKM JIEKapCTBEHHOI'O
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CpeIcTBa.

23. Cmocob6 mo m.21, B KOTOPOM IaTuMK IUJIYHXepa OpelcTaBJigeT
coboM ONTUUECKUV ITaTuMkK, MMellMM OINTUMUYEeCKMNM UM3JydaTesb IJ4g
VCIIYCKaHMUA M3JIYUYeHUS UM OITHMUYEeCKMM [OPpMEeMHMK IJIg ofOpa30oBaHuAg
[IepBOTO BEXOIHOTO CHIHaJa, I[IOoKa3hBalmero KOJMUeCTBO W3JIYUeHUS,
IIPUHYMAEMOTO OITUUYECKMM IIPMEMHUKOM.

24, Cnoco6 no m.23, B KOTOPOM YyKa3aHHEM II0 MeHBIIel Mepe
OOVH HOOINOJHUTEJILHEY OaTuMK I[IPpeOcTaBjigseT coB®oy BTOPOM OITHUUECKUM
OaTuuK, comepXamui OIITUYECKUMN n3JydyaTesb OJId VCIIyCKaHMUA
UBJIyUYeHUSI W OINTUUECKMUM IIPpMEeMHMK OJIS IIpMeMa W3JIydeHud, IpUUeM
BTOPOM ONTUUECKUN ITaTUMK pPasHeCeH II0 OCKM OT IIepBOT0 OITUUECKOTO
OaTuyKa, [IPpM S5TOM CIOCOO TakXe COOEPXUT STallbkl, Ha KOTOPHX:

(a) OOHapPyXMBAIT M3MeHEeHU I BHIXOOHOTO cuTHaJa BTOPOTO
OINTUUYECKOTO HOaTuMKa, COOTBETCTBYKIEIO HOOCTMXEHUI ILUIYHXEepa BTOPHM
OINTUYECKMM IOaTUMKOM; U

(b) noaydyamoT CKOPOCTB CKOJIBE3AMEIO IepeMeleHMsa M3 pPa3HOCTU
BpeMeHM MeXIOy XapaKTepMCTMKaMy B  BHXOIOHHEIX CHI'Hajlax C IBYyX
OINTUYECKHUX IOaTUMKOB, IIPM STOM IIOJIyUeHHYI CKOPOCTBH MCIOJb3YIT IJIA
omnpeneJjieHMUs IIOJIOXEHUS IJIyHXepa.

IIo moBepeHHOCTHU
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