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1. HasHayeHue TeogomnTa

Ontuyeckuit Teopgonmnt RGK TO-02 npeaHasHadeH
01 UBMEPEHUS YI/10B, NCNOJIb3YS BUBUPHbIE LIENN
M NpeaMeTbl MECTHOCTU. TeMnepaTypHbIi Ananas3oH
paboTtbl oT -30 go +50 °C.

2. TexHU4YeCKMe XapaKTepUCTUKun

Tpyba

MNB0OPAKEHME . ettt raenaeas npsmoe
KO3 DULMEHT HUTAHOIO AASTBHOMEP .\ uvenernnnnns 100
HavMeHblUee PacCTOSAHME BU3MPOBAHUSA, M.............. 2
YO MOJTA BPEHMS . 1t tatitiritinneinereanne e raeenaens 1°30’
OVNAMETP OOBEKTUBA, MM..uiieireirernesnneanennernnennes 40
YBEIUUEHME .ottt it st ste st raeaes 30X

JInmb6, MMKpOMETpP, KOMMNeHcaTop

ANaMeTpP rOPM30HTANbHOMO IMMBA, MM.......vuvvevnen.. 90
3Ha4yeHMe ropm3oHTanbHOro AMMba, "......c.cvvueenn. 20
OVaMETpP BEPTUKANBHOIO IMMBA, “iovviiiiiiiieeenns 70
3Ha4yeHme BepTMKanbHOro AnMba, "......cccvvvvinnnnnn. 20
3HAYEeHNE OMTUYECKOTO MUKPOMETPA. . eurrruinerannss 1cc

AVanasoH KOMMeHcauuu BepTUKabHOro Kpyra.....+2’

CpenHsasa kBagpaTuyeckas norpewwHoCcTb U3MepeHus
O4HUM NMPUEMOM!

rOPU30HTaNIbHOIO yrna
BEPTUKANTBHOTO YT T@ .1t utuenenenenananesananrnnnnenenenenenens




YpoBHU. LleHa aeneHnst ypoBHeli:

LMIUHOPUUYECKOT O teeeeeeseeesneesaneesnneesnnnennnes 20"
1452 11 ] o T 8’

OnNTNYeCKnn LeHTpup

MNB0OPAKEHME .t vttt ieieae et et aeraenaans npsimoe
VB TUUEHM ettt ettt e e e aa e aeeaaas 3X
YIOM MO BPEHMS . ittt ieite e eiteetaaeevaneeeaneeanaees 5°
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4. YCTpOMCTBO TeogonuTa

OonTuyecknii BUINp

3epkano ocBelleHNs Npu BEPTUKANIBHOM Kpyre
Kpemanbepa (dokycnpoBka) 3puTenbHON Tpy6bl
Okynsp MmKpockona

OKynsip 3puTenbHON Tpy6bl

HaBoasawmin BUHT Npu BepTUKaNbHOM Kpyre
Kpbilwka Ang AoCTyna K ICTUPOBOYHBIM BUHTaM
ANA UCNPaBeHns OWNOKN MHAEeKCa BEPTUKaANbHOro Kpyra
8. OkynsAp ueHTpupa

9. 3epkasno ocBeleHNs Npu ropu3oHTaIbHOM Kpyre
10. HaBoAALWMNI BUHT NpU rOPU30OHTANIbHOM Kpyre
11. 3aXUMHOM BUHT Tperepa

Noakwne
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12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

O6bekTnB

3aXnMHble BUHTbI (PUKCUPYIOT NONOXEHNE OCel
MWKPOMETPUYECKWIA BUHT NpY BEPTUKANbHOM U FOPU3OHTANIbHOM Kpyre
KHonka — BMHT 6/10KMpOBKK/pa3biokMpoBKM KOMMIeHcaTopa
MepekntoveHne pexMmMoB CHATUS OTCYHETYMKOB BEPTUKANbHOIO
1 rOPU30HTaNbHOro Kpyra

AMMyna UMANHAPUYECKOrO YPOBHS, 3allullieHa CTasibHON Konbow
KOCTMPOBOYHbIE BUHTbI LIUIMHAPUYECKOTO YPOBHS
3aKkpenuTenbHbI BUHT NepectaHoBKK nnumba

Kpyrnblii ypoBeHb

Tperep

MoabeMHble BUHTbI
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4.1. Teogonut TO-02 CKOHCTPYMpPOBaH NO MOAY/IbHO-
My npuHumMny. OCHOBHbIMM YacTsIMU TEOA0/MTA ABNS-
I0TCS 3puTenbHas Tpyba, BepTuKanbHas 0Cb C rOPU30H-
TaNbHbIM KPYrOM, KO/IOHKA C FOPU30HTa/IbHOW OCbHO U
BEpPTUKANbHbIM KPYrOM, MOAY/Ib OTCYETHON CUCTEMbI,
MWKPOMETP, OTCYETHbIN MUKPOCKON, HaBoASLLME YCTPOM-
cTBa. 3puTtenbHas Tpyba 060MMM KOHLAMKN NepeBoanTCS
yepes 3eHUT 1 HOKYyCUpyeTCs Ha npeaMeT BpalleHneM
kpemanbepsbl (3). Okynsap yctaHaBAvMBaeTcs No rnasy
Habntoaatens BpaleHMemM anonTpuitHoro konbua (5)
[0 NOSB/IEHUS YETKOro n3obpaxxeHns ropusoHTabHOro
LITPUXa CETKN HUTEW.

Ontunyeckme Bmanpsbl (1) npegHasHadeHbl ans rpybo-
ro HaBeAeHus Ha uenb. 3putenbHas Tpyba HaBoauTCS
Ha uenb BpalleHMeM BOKPYr rOpM30HTaIbHOM OCU U
BpalleHNeM KOJIOHKWN TeoA0/IMTa BOKPYT BEPTUKANbHON
ocu. BepTukanbHas oCb MOMYKMHEMATUYECKOro TMna

C OMOpOW Ha LWapuKu B BEPXHEN YacTn obecneymBaeT
BbICOKYI0 TOYHOCTb M3MEPEHMSI FOPU30HTasbHbIX YI/0B,
B TOM 4MCne Npu BU3MPOBAHWM Ha LieIN, 3eHUTHbIE pac-
CTOSIHUS KOTOPbIX 3HAYMUTENIbHO OT/IMYatOTCS.

5. MoaroroBka Teogosinta k paborte

5.1. Pa3BepTbiBaHMe U YCTAaHOBKA KOMMJeKTa:

— OTCTErHyTb PEMELUOK, CTArMBAOLLMNIA HOXKMN
wTaTnuea, U OTperyampoBaTb UX OJINHY;

— YCTaHOBMUTb LWITATUB Haj TOYKOW Tak, 4YTOoObl
MI0OCKOCTb €ro ro/I0BK1 pacnosioxuiach
ropuM30oHTasIbHO, @ BblICOTa COOTBETCTBOBasA
pocTy HabntoaaTens (C y4eToM BbICOThI Npubopa);

— OTKpenuB 3aMKu, packpbiTb MyTNap u nlBnedb
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TEoA0NUT.
Mpu paboTe Co WTAaTUBOM 3aKPENUTb NMOACTaBKY
C TEOA0/IMTOM Ha rOJIOBKE LUTaTUBa CTAHOBbLIM BUHTOM.

5.2. Topn3oOHTUpOBaHMe TeogonmTa. TeoaonumT ro-
PU30HTUPYIOT TaknMm obpasomM, 4Tobbl BepTMKanbHas
ocb 6blna nepneHanMKynspHa ropusoHTy. s aToro
HeobxoaAnMmo:

— NOABEMHbIMM BUHTaMW NOACTAaBKW BBECTU
ny3blpeK KPYraoro ypoBHS B LLEHTP ero
OKpY>XXHOCTENn;

— BpalleHneM anuaaabl pacrnonoXuTb
LUMAMHAPUYECKUI YPOBEHb Tak, YTo6bl ero ocb
pacnonoXxunacb napasnnenbHO NPsSMOH,
coeauHsoLWen ABa NOABEMHbIX BUHTA NOACTaBKM,
N BpalleHMeM 3TUX BUHTOB B NMPOTUBOMOJIOXHbIX
HanpaBfieHMsX BbIBECTU My3blpeK YPOBHS Ha
cepeauvHy;

— MOoBEpHYTb anuaaay Ha 90° n, AencTBys TPETbUM
NOABbEMHbIM BUHTOM NMOACTAaBKWM, CHOBA BbIBECTU
ny3blpeKk LMANHAPUYECKOTO YPOBHS Ha cepeaunHy;

— NOBepHYyTb anmaaay Ha 180° v npoBepuTb
NnosioXXeHne ny3blpbKa ypoBHSA. [pu cMeweHnn
ny3blpbka 6osee yeM Ha 04HO AefieHne NpPoBecTr
IOCTUPOBKY.

5.3. UeHTpupoBaHue Teogonunta. LileHTpnpoBaHune
HaZ TOYKOW BbIMOSHAOT OAHMM U3 ABYX CMocoboB;
npu nepsoM cnocobe Ans npeaBapuUTEsIbHOMO LEH-
TPUPOBAHUS UCNOSb3YOT HUTSHOW OTBEC, Npu BTO-
poM — npeaBapuUTesbHOEe U TOYHOE LIeHTpMpOBaHue
NpOU3BOAAT ONTUYECKUM LEHTPUPOM.
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lepBbiii criocob:

— 3aKpenuTb HUTAHOW OTBEC Ha KPHOUYKe CTaHOBOro
BMHTa;

— OTNYCTWUTb CTAHOBOW BUHT U1, NepeMeLlas
TEOM0NUT MO rofI0BKE WTaTuBa, COBMECTUTb
OCTpue OTBEeca C LIeHTPUPYEMOI TOUKOIA;

— YNOXWTb OTBEC B YNaKOBOUHbIA yTaap
TEo[l0N11Ta, OTFOPM3OHTUPOBATL TEOAONNT
COrnacHo M. 5.2 1 BBECTUN M306paxeHne TOUKM
B LLIEHTP OKPY>KHOCTU CETKU HUTEN LIeHTpUpa,
rnepemetlas TeoA0MUT MO MAOCKOCTM FOSI0BKM
lwTaTUBa;

— 3aKpenuTb TEOAO0/INT CTAHOBbIM BUHTOM,
NMpOBEPUTL MONIOXEHUE My3blpbKa
LUUAVHAPUYECKOrO YPOBHS 1 M306paxKeHnst TOUKM
B Mosie 3peHns ONTUYECKOro LieHTpupa;

— MNpOBEPUTL MNPaBUSIbHOCTb HOCTUPOBKU LIEHTPUPA.

[ns 3TOro noBepHyTb anuaaay Ha 180° n, ecnu cme-
LeHne n3obpaxeHns TOYKM He COOTBETCTBYET AO0My-
CTUMOI MOrpeLHoOCTN LEHTPUPOBAHUS, NepeMecTUTb
TEeo40/MUT Ha MOJI0OBUHY HECOBMNAaAEHNS Tak, YTobbl
npv BpalleHnn anmaanbl OHO OMNUCbIBANO OKPYX-
HOCTb, KOHLUEHTPUYHYIO OKPY>XXHOCTSIM CETKU HUTEN.
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BTtopovi crnocob:

— BpallleHNEM NOAbEMHbIX BUHTOB MOACTaBKM
COBMECTUTb M306paxeHne TOYKN C LEHTPOM
OKPY>XHOCTWN CETKMU HUTEN OMTUYECKOro LLEHTPUPA;

— rnocnenoBaTeNbHbIM peryampoBaHMUEM ASIMHbI BCEX
HOXEeK LUTaTUBa BbIBECTU MYy3blpeK KPYraoro
YPOBHSI Ha cepeauHy.

— NOABEMHbLIMW BUHTAMM NMOACTAaBKU
OTrOpPM30HTUPOBATb TEOAOSIUT U, €C/N
n3obpaxeHne TOYKM He CoBMasio C LLIEHTPOM CETKMU
HUTEN LUEeHTpUpa, COBMECTUTb UX MEpPEMELLEHNEM
TEeoAoNuTa No rofioBKe WTaTMBa;

— 3aKpenuTb TEOA0IUT CTAHOBbIM BUHTOM, YTOUYHUTb
rOpM30HTUPOBAHNE MOABEMHbLIMU BUHTAMM
NnoACTaBKKW, MPOBEPUTb LLIEHTPUPOBKY MO CETKE
HUTE ONTUYECKOro LieHTpUpa, NOBOPOTOM
anuaaabl Ha 180° y6eanTbCs B TOYHOCTH
IOCTUPOBKM LieHTpupa. Ecnn cmelleHme
n306paxeHns TOUKM HE COOTBETCTBYET
AOMNYCTUMOW MOrPELIHOCTU LIEHTPUPOBaHUS,
nepemMecTuTb TEOAOIUT Ha NOJIOBUHY
HecoBnageHUs Tak, YTobbl Npu BpalleHNMU
anuaanbl OHO OMUChLIBANIO OKPYXHOCTb,
KOHUEHTPUYHYIO OKPYXXHOCTSIM CETKU HUTEMN.
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6. U3aMepeHue YyriioB U pacCTOAHUN

6.1. U3MepeHMe ropn3oHTasibHbIX YIr0B U 3€HUT-
HbIX PAcCTOSAHMW. HanMeHbLlas NorpewHoCcTb n3me-
pPEHUS FOPU30HTasIbHbIX YII0B N 3€HUTHbIX paccTo-
AHWI obecneunBaeTcsl NPy BbINOSIHEHUM U3MEPEHUI
MONHbIMK NpMeMamMn (NpuU NOSOXKEHUAX TeoJ0NMTa
«KpYyr cneBa» M «Kpyr cnpasa»). Ymucno npmvemoB
3aBUCUT OT TpebyeMol TOYHOCTU pe3y/ibTaTa nsme-
peHUs, OT BANSAHUS BHELIHWUX YCNOBUA N yCTaHaBM-
BaeTCs COOTBETCTBYOLWMMN MHCTPYKLMSAMN N HACTaB-
NeHMsIMM NO NPOU3BOACTBY reofesnyeckmx pabor.
FoOpu30oHTanNbHble Yrbl peKOMEHAYETCS U3MepsTb
YeTHbIM YNC/IOM NpueMoB. ocne Kaxaoro npruema
HeobxoaAnMo nepectaBnsaTb Kpyr Ha 180°: n (n—ko-
NNYECTBO NMPUEMOB) AJ151 UCK/TIOYEHNS BINSHUSA NO-
rpeLHOCTEN AMaMeTpoB nmba.
3eHUTHble pacCTOSAHUS Z BbIYMCASKOT NO O4HOWN U3

dopmyn:

z = 0,5(J1—N+360°); (1)
z=1J1-MZ (2)
z=MZ-1 + 360°, (3)

BEPTUKaJIbHbIE YI/lbl A BbIYUCAAIOT Mo dhopMyne

a = 0,5 (M-1)—90° (4)
nnu
a =90° — z, (5)
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rae J1, M — oTcUeThl Mo BEPTUKAIbHOMY Kpyry npwu
MOJIOXXEHMM €ro c/ieBa M crpasa oT HabnaaTens;
MZ — MecTO 3eHMTa BEPTUKANbHOMO Kpyra.

6.2. MNopsiaoK n3MepeHuns yrios
— uncnonb3ys ontuyeckuit Busaunp (1) rpybo HaBe-
AuTecb Ha uenb. Bpawasa okynsap otdokycmpynte
n3obpaxeHne CeTKN HUTEN, Bpallas Kpemanbepy
0TOKYyCUpyIrTe n3obpaxeHue Lenu.
— 3aduKCMpynTe NONOXEHNE MHCTPYMEHTa C MOMO-
Wb 3aXUMHbIX BUHTOB ocen (13). Ucnonb3ys Ha-
BOASLLME BUHTbI MPU FOPU3OHTANIbHOM N BEpTUKa/b-
HoM kpyrax (6), (10) TouHO HaBeaAUTECb Ha Lesb.
MNepemeleHnem rnasa BneBo-BnNpaBo, BBEPX-BHU3,
ybeantecb B OTCYTCTBMM Napasniakca.
— uncnonb3ys 3epkana ocseuweHus (2), (9) ot-
perynnpymnTe ocBelleHue wWwkan kpyros. [JobenTtech
YEeTKOro n3obpaxeHuns LWKana CHATUS oTcyeTa no
rOPU30HTa/IbHOMY KPYry U BepPTUKasbHOMY Kpyry
MCNOoMb3ys BUHT oKkynsapa Mmukpockona (4). Liser
n3obpaxeHuns wkan (FK-kopuyHesbin, BK-rony6oit).
Takxe WTPUX, HAHECEHHbI Ha nepeksyatoLem
MexaHu3Me (16) nomoraeT onpeaennTbCs No Kakomn
LiKase onepaTop CHMMaeT oTcyeT. Ha kaxablii Kpyr
(K, BK) npuxoauTcs ABe WKanbl. BepxHas nokasbi-
BaeT Lienioe YNCI0 rpagycoB, AecaTble A0NIM MUHYT, a
HWXKHAA- eAMHULbI MUHYT(HaXo4aTCs Bbllle CeKyHA-
HbIX UMdDP) 1 cekyHabl. HMXHSAS WwWKana pa3buta Ha
60 neneHun, Kaxaoe M3 KOTOpbIX COOTBETCTBYET 1
CeKyHAe, Kaxaas gecaTas ceKyHaa noanucaHa Hag
aeneHnamun. lonu geneHunii oueHnBatoTCca Ha ras ¢
okpyrneHunem go 0,1. Mpexae yem cHATbL oTcueT (MK
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mnu BK) Heobxoammo yb6eamTbCcs UTO WITPUXU, Ha-
HECEHHbIE B LIEHTPE OTCYETHOIO YCTPOICTBA MeXAy
LUKasl, COBMELLEHbI.

— CHWMaTb OTCYETbl MO BEPTUKAIbBHOMY KpYry He-
06X04MMO TOMIbKO NpY BKJIKOYEHHOM KOMMEHcaTope,
ANs 3TOro Heob6xoAMMO NOBEPHYTb BUHT 6/1I0KMPOBKMU
komneHcatopa (15) B nonoxeHne ON

6.3. VI3MepeHne pacCTosAHUS NMpyY NOMOLLUN HUTSHHOIO
AanbHoMepa
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N et
NE R,

D A

CLE /TSy i v r g ELL s oy o ]

N3MepeHne paccTossHUSA Mexay NnpnbopoM n perkon
NpoM3BOANTCSA NPW MOMOLUM AANBHOMEPHbIX LUTPUXOB.
MprMMEM MCXOAHOE pacCTOsIHME MeXAYy Perikon 1
npubopom kak D.

TOoraa D=D"+f+ 0
D'=f/P-n,

roe P — pacctosHue Mexay AafbHOMEpPHbIMU HUTAMU
n= AB — 4YMCNO CAaHTUMETPOBbIX AENEHUA MEXIY
[anbHOMEPHBIMU HUTAMU Ha peitke

D=D'+f+0=fP-n+f+90
TorAa Hak/IOHHOe paccTosiHne 6yaeT pacCUmTbiBaTb-
cs no dopmyne:

D=K:n+C,
rae N — 4YMCNo CaHTUMETPOBLIX AENEHUA Mexay
OanbHOMEPHbIMU HUTAMU Ha perike

f/P= K - k0a(ppunumneHT ganbHomMepa
(f +6)=C - nocTtosiHHas ganbHoMepa
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[JanbHOMepHble HUTU HAHOCAT TakK, YTOObl NpU CaHTU-
METPOBbIX AE/IEHUNAX KO3 PUUMEHT aanbHoMmepa K =
100. B coBpeMeHHbIX TeoaonuTax rnocTossHHas aanb-
HoMmepa C 651M3Ka K Hy/1t0, MO3TOMY YMC/I0 METPOB

B U3MEpPSIEMOM pPacCTOSIHUU paBHO YUC/Ty METPOB B
hanbHOMepHOM oTcyeTe. Toraa BbIXOAUT:

D=K-n=100-n

FOpW30HTaNIbHOE MPOJIOXXKEHME HAKIOHHOMO paccTos-
HUS BbIYUCAAIOT Mo dhopMyne:

d = D cos? a,
rAe a — yros Hak/ioHa BU3UPHOro Nyya.

7. TexHuueckoe ob6cnyxuBaHme

BepexHoe obpalieHne obecneumT HagexHy paboTy
TeononuTa U ANUTeNbHbIA CpoK Cnyxbbl 6e3 peMoHTa.
Mpu akcnayaTaumMm HeobxoaMMO NPUAEPKNBATLCS
cneaywowmx npasun:

obeperaTtb TEOA0NUT OT 0CAAKOB U OAHOCTOPOHHErO
HarpeBa CO/IHEYHbIMKU lyYyaMu. Mpu KpaTKOBPEMEH-
HOM [OXA€E HaKpbiBaTb TEOAONUT YEXSIOM, NPU ASN-
TenbHOM — yKnagbiBaTb B pyTnsp. MNpu nepepbiBax
B paboTe HageBaTb Ha 06BEKTUB KpPbILKY, NPUKPbI-
BaTb TEOAO0/IUT YEX/IOM;

8. NpaBuna xpaHeHust
TeononnTbl AOIKHbI XPAHUTBLCSA B YNCTOM MoMelle-

HUK Npu TemnepaTtype ot -40 go +50°C n oTHOCKU-
TeNbHOW BMI@XHOCTM BO3ayxa He bonee 66%.
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Mpn TemnepaType HMXxe +25°C gonyckaeTcs yBenu-
yeHue OoTHOCUTENbHOM BRaxHocTn A0 80%.

Bo3ayx B nomelweHnn He A0XKEH coaepXxaTb npume-
CeW, BbI3blBAOLWMX KOPPO3UMIO MeTannos, obpasosa-
HWe HasleTa Ha NOBEPXHOCTSX ONTUYECKUX AeTanen.
3anpellaeTca XpaHUTb B NOMELLEHUM BMECTE C Teo-
AONUTaMN aKKyMYSiITOPbl, KUCAOThI, Weaoun u apy-
rme mMatepuasnbl, BblAENSAOWME XUMUYECKN aKTUBHbIE
rasbl 1 napel.

TeoponuTbl, ynakoBaHHble B QyTNapbl, pa3Mellatb
Ha cTennaxax unm B wkadax B O4MH psig BO M3-
b6exaHune gedopmMaumn pyTnsipa 1 NnoBpexaeHus
OTAENKMN.

LLTaTWBblI XpaHWUTb C BABUHYTbIMU U 3aKpenjeHHbIMU
HOXKaMM, CTAHYTbIMU BHU3Y PEMHAMMU.

He cnepgyet XpaHuUTb KOMMJIEKT Teo40MTa Ha nony,
BO3J1e neyen, 6aTapen LEHTPANbHOrO OTOMIEHUS,

Yy OKOH, NpOonycKalLwmx NpsiMble COSTHEYHbIE YU,

9. TpaHcnopTUpoBaHue

YnakoBaHHble Npubopbl A0MNYCKAETCA TPaHCNOpPTMpPO-
BaTb J/1106bIM BUIOM KPbITOrO TpaHcropTa.

Teoaonut HeobxoamMMo obeperatb OT PE3KUX TONUKOB
M yAapoB, Tak KakK 3TO MOXET MPUBECTU K €ro NoBpex-
[leHuo 1 pasbloctuposke. Cobnoaath BCe Npasuna
nepeBo3KuM 1 Norpysku, He 6pocaTb, HE KAHTOBATb.
®OyTNAp C TEOAO/IUTOM 3aKPEensaTb B NepeaHei Yyactu
TpaHCMOPTHOrO cpeacTBa U obeperaTtb OT NPOHUKHO-
BEHMSA Bfaru.
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10. OcTmpoBka

TeoAoNUT - 3TO TOYHbIA MHCTPYMEHT, NpeAHasHa-
UYEHHbI A1 U3MEPEHUSI FTOPU3OHTASIbHbIX U BEPTU-
KanbHbIX YrnoB. Bce TeoqonuTbl, nepen npoaaxei
NPOXOAAT TLWATENbHYIO NMOBEPKY U IOCTUPOBKY.
YCNnoBuMsa TPaHCMOPTUPOBKM U XPaHEHMSA MOTYT Mpu-
BECTWN K OTK/IOHEHWUIO HACTPOEK OT YCTAHOBMIEHHbIX Ha
3aBoje, NO3TOMY Mnepes UCMoJib30BaHWEM TEOA0/IUTa
OH A0J1eH 6blTb OCMOTPEH U OTbIOCTUPOBAH.

Bce noBepku BbIMOMHAOTCA B CTPOroi nocnenoBsa-
TENbHOCTU:

1. MNpoBepka BHELIHEro COCTOAHUS U KOMMJIEKTHOCTU
MpoOBOANTCS BU3yaslbHbIM OCMOTPOM. TeofonuT 40N~
XXEH yAOBNETBOPATbL Cnegqywmnm TDE6OBaHMF|MZ

— npubop He A0SIKEH UMETb MEXAHUYECKMX
NnoBpeXAeHWii, rpa3un, cneaoB Kopposuu,
B/IMSAIOLLMX HA SKCM/yaTaLMOHHbIE CBOMCTBA,
METPOIOrMUYecKme XapakTepuUCTUKN;

— YKCTOTa MOJSt 3PEHUS 3PUTENBHON TPYDbI U
OTCUETHbIX YCTPOWCTB A0JIKHa obecrneunsaTb
TOUHOE HaBeAeHWE M CHATUE OTCYUETa;

— KOMMJIEeKTHOCTb npuéopa A0JXKHa
COOTBETCTBOBAThL yKa3aHHOW B Macropre.

2. MNpoBepka B3aMMOAENCTBUS Y3/10B.

MpoBepkKy BbINOMHAIOT onpoboBaHueM. Npu onpo-
60BaHWM fOMKHbBI 6bITb NPOBEPEHbI: NJIaBHOCTb
BpaLLEeHMS BCEX MOABUXHbBIX YacTen (3pUTenbHOMN
TpYy6bl, annaanbl rOPU30OHTaNbHOIO Kpyra, HaBoAs-
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LWMX BUHTOB, MeXaHW3Ma rnepesoja ropusoHTaIbHOIoO
Kpyra), paboTa noAbeMHbIX BUHTOB MNOACTaBKU, pa-
60Ta 3aKpenuTesibHbIX BUHTOB M 3epKasia NoACBETKM,
OLIEHMBAIOT YETKOCTb M306paxxeHnsl LUTPUXOB NMM60B
M OTYETHbIX LWKas, NPOBEPSIOT Napaniakc.

Takxe npoBepsieTcsa paboTa LueHTpupa n pabota do-
KYCUPYHOLLEro YCTPOMCTBA 3pUTESIbHOM TPYObI.

3. NpoBepka NpaBMIbHOCTU YCTAaHOBKU LMAMHAPUYe-
CKOro YpPOBHS NMpW anngaze ropusoHTanbHOro Kpyra
YcnoBue noBepkn — 0Cb LIMAMHAPUYECKOTO YPOBHS
npv anngaze ropMsoHTasIbHOrO Kpyra Ao/mkHa 6biTb
nepneHAnKynsipHa K BEpTUKaNbHOM OCU BpaLleHuns
Teogonura.

MoBepHyTb anuaany Takmum obpa3om 4Tobbl OCb
ypoBHS 6bina napannenbHa ABYM NOABEMHbIM BUH-
Tam noacrtaBku. NyTem BpalleHUs 3TUX BUHTOB B
MPOTUBOMOJIOXHbIX HanpaB/eHNsX BbIBECTU Ny3blpek
YPOBHS Ha cepeaunHy. MNosepHyTb annaaay Ha 90
rpagycoB M TPETbUM NOABEMHbBIM BUHTOM BbIBECTU
ny3blpeKk YpOBHS Ha cepeaunHy. [lanee noBepHyTb
anupany B MCXogHoe cocTosiHMe (Mo HampaB/eHUto
ABYX NOABEMHbIX BUHTOB), NpX HE0bX0ANMOCTHM cae-
naTb AOBOAKY My3blpbKa YPOBHS Ha CepeanHy.
3aTeM noBepHyTb anmaaay Ha 180 rpaaycos m
OLLeHUTb BEIMUYMHY CMeLLeHUs Ny3blpbKa YPOBHS OT
cepeauvHbl. Ecnn oTknoHeHne ny3bipbka 6onblie oa-
HOro AeneHusl, To Heo6xo4MMO NPOBECTU KOCTUPOBKY,
KOTOpas 3akjo4vaeTcs B UCNpaBeHNM NMOJIOBUHbI
BE/IMYMNHbI CMELLEeHUS My3blpbKa NMpyv NOMOLKM NOAb-
€MHbIX BUHTOB, @ APYryl — Mpuv NOMOLLN OCTU-
POBOYHOr0 BMHTA LWIMHAPUYECKOro YpoBHS. Ans
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pErynmMpoBKMN IOCTUPOBOYHOIO BUHTA LMAUHAPUYE-
CKOro YPOBHSI UCMNOMb3YETCS CneuuanbHas Wnubka,
KoTopasi BXOAUT B KOMIMJIEKT HOCTUPOBOYHbLIX NpUHaa-
NIEXXHOCTEMN.

4. PerynvmpoBKa Kpyrioro ypoBHsI Ha Tperepe.
Mocne CTUPOBKM LUUAUHAPUUYECKOTO YPOBHS MpPoOMU3-
BOAMTCS perynmpoBKa Kpyrioro yposHs. Ecnv nysbi-
pEeK KPYrfioro ypoBHS OCTAeTCsl B LIEHTpe — perynu-
poBKa He HyxHa. Ec/iv xe oH cMecTuscs oT LeHTpa,
HEeo6X0AMMO OTPEryIMpPoBaTh €ro NosioXeHue npu
MOMOLLM BPALLEHMSA IOCTUPOBOYHbLIX BUHTOB, pacno-
NOXEHHbIX MO YPOBHEM.

5. NpoBepka oNTMYeCcKoro oTeeca.

Mpnbop BbICTAaBNAETCS HAZ TOUYKOM CTOSIHUSA, TOY-
HO FOPU3OHTMPYETCS, MCNOMb3Ys LUANHAPUYECKUI
YPOBEHb M LLEHTPUPYETCS C MOMOLLbI CETKU HUTEMN
onTuyeckoro oteeca. llocne aToro Heo6xoAMMO
noesepHyTb annagagy Ha 180 rpaaycos. Ecnm Touka
HaxoAUTCS B LLeHTpe — I0CTMPOBKa He Hy>XHa. Ecnu
TOUKa CMeCTUIacb M3 LleHTpa CeTKU HUTEN onTuye-
CKOro oTeeca, Heo6Xo4MMO BbIMOMHUTb CNEAYOLLYIO
IOCTUPOBKY :

— NO0JIOBWHA OTKJIOHEHUA UCNpaBAeTCAa C MOMOLWbIO
NnoABEMHOINO BMHTA NOoACTaBKU,

— OCTaBLWlasACyd nosioBUHaA OTKJZIOHEHUA UCNPaB/AETCA
C NOMOLLbI 4 FOCTUPOBOYHbLIX BUHTOB
onTn4YeCKoro oTeeca, Crierka ocnabnsas
M Ha TaKylo Xe BEJIMYUHY 3aKpy4unBasda
NMPOTUBOMONOXHbIE BUHTbI.
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6. MpoBepka NpaBUIbHOCTU YCTAHOBKU CETKU HUTEN
3puUTENnbHOM TPy6HbI.

YcnoBue noBepkn — CeTka HUTEN A0MXKHa ObiTb yCTa-
HOBJ/IEHA TakK, YTO6bl FOPM30HTaNIbHAs HUTb CETKMU
6blna NnepneHanKysipHa OCY BpallleHus TeoAounTa
(NMHMKM oTBeca), a BepTMKanbHas HUTb 6blna nep-
NeHAMKYNspHa OCU BpalleHUs 3puUTeibHON TpyObl.
Mpu noBepke Tpyby HAaBOAST HA MPOU3BOJIbHYIO
XOPOLLO BUAMMYIO TOUKY TaK, YTobbl n3obpaxeHune
Kpasi BepTMKasibHOM HUTM COBMasno C M30bpaxkeHnem
Touku. [lanee, nepemellas Tpyby B BepTUKaibHOM
NMOCKOCTM BOKPY FOPU30HTasIbHOM OCU, n3obpaxe-
HME TOYKM CMeLLatoT Ha Kpal buccekTopa.

Ecnu nsobpaxeHune ToUkM 6yaeT HaXoAnTbCS No-
cepeauHe Mexay LWTpuxaMm buccekTopa, To ceTka
yCTaHOB/IEHa NpaBuibHO. Ecnu 6yneTt 3amMeyeHo
cMelleHne n3obpaxxeHnst Toukn bonee YeM Ha TpeTb
BeJIMUYNHBI BUCceKTopa, TO HEOH6XOANMO BbIMOMHUTb
FOCTUPOBKY. /15 3TOro Heo6XoANMO OTBEPHYThL 3a-
LUMTHbBIN KOMIMA4yoK, pPacrosioXeHHbI nepes okyns-
pOM 3puUTeNbHOM TPY6bI, Clerka oTNyCTUTb LOCTUPO-
BOYHblE BUHTbI, KOTOPbIE HAaXOASTCS 3a KOMMAYKOM,
W pasBepPHYTb OKYsSip BMECTe C CETKOW TakK, YToObl
YCTpaHUTb 3TOT HeagocCTaToK. MNoBepKy Heob6XoaAnMO
NoBTOPUTL. MOBEPKY MOXHO BbIMNOJHUTbL, COBMeLLas
n3obpaxeHne buccekTopa BEpTUKANIbHON HUTKU C
nM306paxkeHMeM HUTU OTBEeca, NOABELIEHHOr0 Ha pac-
CTOSAHMW He MeHee 10 M. OT TeogosnmTa.

7. OnpeaeneHme KoaamMaLMoHHOW NorpeLiHoCTH.
YcnoBue NoBepKu — BUSUPHAs OCb 3pUTENLHOMN TPy-
6bl 0/KHA 6bITb NEPNeHANKYNSpHA K rOPU30HTaslb-
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HOW OoCK ee BpawleHuns. HecobntopeHune atoro ycno-
BUS BbI3bIBAET KOMIMMALMOHHYIO NorpewHocTs C:

— npnbop NomeLllaeTcs Ha pacCTOSIHUM He MeHee
50 M. OoT uenu, TwaTtenbHO rOpU30OHTUPYETCS.

— 3puTenbHyo Tpyby HaBeCTu Ha uenb Npu
NoJSIOXKEeHUU Npnbopa «Kpyr N1eBo» U CHATb
oTcyeT J11 N0 ropmM3oHTanbHOMY Kpyry.

— nepeBepHyTb Tpyby vepes 3eHUT U CHATb OTCYET
M1 Ha 3Ty Xe uenb Npu NonoxeHnn npubopa
«KpYyr npaBo».

— ocnabuTb 3aKpenuTesbHbIA BUHT NOACTaBKM,
MnoBepHYTb Teodo/nT Ha 180 rpaaycos M CHOBa
3aKpenuTb ero.

— HaBecCTu 3puTenbHyto Tpyby Ha Ty Xe uenb
W CHATb oTcyeTbl J12m M2

— KOJUIMMauMOHHas owmnbka BblYUCISETCS
no dopmyne:

C=0.25 [(J11-M1£180°)+(J12-M2+180°)]

MoBepka cumTaeTcsa BbiNoNHeHHOW, ecnn C =+ 2t, TO
ecTtb C He 6bonee gBOMHOM TOYHOCTU Npubopa.
KonnmMauMoHHYO MOrpeLwHoCTb onpeaensatoT gBax-
Abl. [onyyeHHble ABa 3HAaYeHUA MOTMyT pa3/sinMyaTbCs,
HO He 6bonee YeM Ha BENYNHY ABONHOM TOYHOCTU
npmbopa. 3a oKoHYaTeNbHYIO KOIIMMaLWUOHHYIO Mo-
rPeWwHOCTb NMPUHUMALOT CPEAHIO U3 ABYX.

Mpw HeBbINONHEHWM YCNOBUSA NPOBOAST HOCTUPOBKY,
W3MEHWB NOCNEeAHMA OTCYET MO rOpM30HTasIbHOMY
Kpyry Ha BennmymHy C MMKpOMeTpeHHbIM BUHTOM
anupagbl, Hanpumep J1o=J12-C nnum Mo=MN2+C .
MUKpOMeTpeHHbIM BUHTOM annaaabl yCTaHaB/IMBaeEM

22



Mo MUKPOCKOMY UCMpaBneHHbIi oTcyeT J1>0, npu
3TOM LIEHTP CETKU HUTEN CMECTUTCS C U306paxeHus
HabngaeMolr TOYKN B FOPU30OHTaANIbHOWM MJIOCKO-
cTn. [lanee Heo6X0AMMO CHSATb NMPeAOXPaHUTENbHbIN
KOJINA@4YyoOK CO CTOPOHbI OKY/isipa TpyObl U LINUIbKOMN,
rnpu cnerka oTnyueHHOM BEPXHEM BEPTUKANbHOM
MCNpaBUTENIbHOM BUHTE, NEPEMECTUTb OMNpPaBy CETKU
npy NOMOLLN 6OKOBbIX MCNpPaBUTENbHbLIX BUHTOB [0
COBMELLIEHNSA NEPEKPECTUSA CETKN C N30BPaXKeEHUEM
HabnaaeMol Touku. MNMoBepKy crieayeT NOBTOPUTD.
Mocne BbINOSIHEHUS YCNOBUS MOBEPKU BCE MCMpa-
BUTE/IbHbIE BUHTbI CETKM I0JKHbI 6bITh 3aTAHYThI U
npenoxpaHUTeNbHbIM KONMa4vokK, 3aKpbiBatoLWMn A0-
CTYN K IOCTUPOBOYHbIM BUHTAM CETKW, AO/IHKEH ObITb
MocTaBJ/IEH Ha MecCTO.

8. OnpeneneHne MecTa Hyna BEpTUKaNbHOMO Kpyra.
3HayeHMe MecTa Hy/s BepTUKaNbHOrO Kpyra onpeae-
NSieTcs BU3IMPOBAHMEM Ha YAANEHHY0 Uenb Npu ABYX
Kpyrax Teofosmta U CHATUEM nokasaHus J1 n M no
BepTMKanbHoMy kpyry. CneayeTt o6paTuTb BHUMaHne
Ha NoJIoXeHWe nepekstodaTtens 61o0KMpoBku/pasbno-
KMPOBKM KoMmneHcaTopa. OH Z1I0/I)XKEeH HaxXoAUTbCS B
rnonoxeHunm «ON», TO eCTb KOMMNEHCATOP BKJIIOUYEH.
MecTo Hyns BblumcnseTca no dopmyne:

MO=0.5(J1-1)

A5 TeoA0/IMTOB C OTCHETHOW CMCTEMOWN BepTUKasib-
HbIX yrnos ot 0°.

MO=0.5[(J1+MM)-360°]

ONs TeoA0NUTOB C OTCHETHOW CMCTEMOWN BepTUKasib-
HbiX yrnos oT 90°, rae J1 n 1 — oTcYeTbl N0 BEPTU-
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KanbHOMY Kpyry. Mpu BbIMNO/IHEHUN NOBEPKM HEOBXO-
AUMO HabnaaTb ABE pasfiInyHble TOUKM.

N3 HabnoaeHUA BbIYNCAAIOT 3HAUEHNE MecTa Hyns
AN KaXkA0W TOUYKKU. M3 MoNyYeHHbIX pe3ynbTaTos,
€C/I OHM pa3nMyatoTcst He bosiee YeM Ha BenUK-

HY ABOWMHOM TOYHOCTM npubopa, obpa3yoT cpeaHee
apudMeTMyeckoe, KOTOpoe NPUHUMAETCS KakK OKOH-
yaTeNnbHOE 3HayYeHne MecTa Hyns.

OcTnposka.

Onsa cBeaeHus Mmecta Hyns Kk 0° yanobHee Bcero npu
J1 HaBecTn Tpyby Ha Ntobyto Touky. B3saTb oTcueT

no BepTMKanbHOMYy Kpyry J1, n, BpalleHneM HaBo-
Asuwero BMHTa Tpy6bl, YCTAaHOBUTbL Ha BePTUKA/IbHOM
Kpyre oTc4yeT, paBHbii J1 — MO. Npun 3TOM UEHTP
CeTKM CMeCTUTCS Mo BepTuKanu ¢ Habntogaemomn
TOukKn. Ero HeobxoaAnMo BepHYTb Ha TOYKY, AENCTBYS
BepTMKanbHbIMW NCMPABUTENIbHBIMU BUHTAMU CETKMU,
npeaBapuTenbHO cnerka ocnabus 60KoBblie MCNpaBu-
TeNnbHble BMHTLI. [ToBepKy cneayeT NoBTOpuTb. Mocne
BbINOJIHEHUS YC/TOBUSA NPOBEPKMK BCE MCMpaBuUTeSb-
Hbl€ BUHTbI CETKM AO/MKHbI ObITb 3aTAHYTbI U Npeso-
XPaHUTEeNbHbIA KONAYO0K, 3aKpbiBaoLWKMIA 4OCTYN K
IOCTUPOBOYHbBIM BMHTaM CeTKW, AO/MKeH 6biTb NoCTaB-
JleH Ha MecTo.
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9. MNpoBepka NepneHANKYNSAPHOCTU FrOPU30HTASIbHOMN
1 BEPTUKAJIbHOWN OCEN.
YcnoBue nNoBepKn — OCb BpalleHUsl 3puUTeNbHON Tpy-
6bl go/mKHa 6bITb NeprneHaAnKYIsipHa K OCY BpalleHus
Teogonura.
[Ons BbinonHeHWs noBepkun Tpyby HaBoAAT Ha YeT-
KO BMOAMMYLIO TOUKY, PaCrnosIOKEHHYIO MOA YoM He
MeHee 15° K ropusoHTy. bepyT oTcueTbl N0 FOPM30OH-
TanbHomy (JIT n MNIN) n BeptukansHomy (J1B n MB)
Kpyram TeogonuTta npu nonoxenuun J1 u M. Onpeae-
NS0T Yyroa HenepneHaANKYNSpHOCTM OCU BpalleHuns
3puTenbHOM Tpybbl K OCK BpalleHus TeogonuTa B no
dopmMyne

(IF = M + 180°)

2

raoe v = (JIB - MNB) / 2 - yron HakfoHa JMHUU BU3N-
poBaHus. 3HavyeHue yrna 3 He AO/HKHO NpeBbIWaTth
5’. TIpy HEBLINOAHEHNN YCNOBUSA MOBEPKN HOCTUPOBKY
TeogonmMTa NpoBoAAT B cneuuann3npoBaHHOM Ma-
CTEPCKOMN.

Yron B onpegensatoT ABaxAabl. [lonyyeHHble ABa
3HayYeHMsa MOryT pasnuMuyaTbcs, HO He 6onee yeM Ha
BEJINYMHY ABONHOM TOYHOCTU npubopa. 3a OKOoH4a-
TeNbHbIN Yyrona  NpUHUMaT CpeaHU U3 ABYX.

gv
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