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B ces3u ¢ nocmosiHHol pabomol no cogepweHcm
808aHU0 0aHHO20 U30erusi 8 €20 KOHCMPYKUUK Moaym 6bimb
8HECEeHbl HernpuHyunuanbHble U3IMEHEeHUs, He Hawedwue
ompaxeHusi 8 rnacriopme.

1HA3HAYEHUE

Husenup 3H-3KJ1 (prcyHok 1 1 2) npegHasHaveH
[nsi reoOMETPUHECKOTO HUBENMPOBaHMS - onpeaeneHs
Pa3HOCTM BbICOT TOYEK HA MECTHOCTU C MOMOLLbIO
BM3NPHOro fy4a, aBTOMaTU4YeCKM ycTaHaBnMBalo-
LLIErocsi rOpU30HTarbHO.

3H-3KJ1 oTHOCKTCSA K HMBENMpPaMm TeXHUYEeCKon
TOYHOCTU. OCHOBHbIE OCOOEHHOCTU 3TOrO HUBENMWpA:
CaMOyCTaHaBMMBALLMIACA KOMMNEHCATOP B CUCTEME
3pUTENBHON TPYObI, NPUBOASALLMIA €€ BUSUPHYH OCb NpK
HakrnoHe npubopa B ropu3oHTaslbHOE MOJIOXEHUE,
3puTenbHasa Tpyba npsiMoro m3obpaxkeHus co3gaet
n300paxeHne BbICOKOrO KayecTBa, nMM0, No3Bonsi-
IOWWUA M3MEPATb FOPU3OHTamNbHbIE YIibl WK
NepPeHOCUTb MX Ha MECTHOCTb. TOMHOCTb HMBENVpa B
COYETAHMN C BbLICOKOW HAZEXHOCTBIO U yAOOGCTBOM B
paboTe No3BonsieT onepaTtMBHO BbINONHATL 60nb-
LUMHCTBO HMBENUPHbIX paboT: co3gaBaTb BbICOTHYHO
OCHOBY TOrMorpacUHeCKNX CbeMOK, ONpeaensiTb NpeBbl-
LUEHMS 1 BbICOTbI MPY U3bICKAHWSAX, CTPOUTENLCTBE, B
CENbCKOM XO3SNCTBE U T.A.

TemMnepaTypHbI guana3oH paboTbl OT MUHYC
40 go +50 °C. 5



2 TEXHWYECKUE XAPAKTEPUCTUKA

Jonyctumas cpeaHas KkBagpaTnyeckas
NOrpeLLHOCTb M3MEPEHNSA NPEBbILLEHNS
Ha 1 KM OBOMHOro xoga, MM, He bonee............ 3

ﬂ,OI'IYCTI/I Masa cpeaHAA KBagpaTtnyeckasa
NOrpeLIHoCTb N3AMepEHNA ropn3oHTarIbHOro

YINa, HE BOMEE ..oivvvieiiiiiiiiiei e 0,1°
3pumernbHas mpyba

YBEIMUYEHME ... (22_,)%
YrnoBoe Nose 3PEHURA.........oeevevuneeeennnnnn. (2,0,,)°
HaumeHbLLee paccTosgHue

BU3MPOBAHUSA, M, HE DOMEe............ccovneeenne..nn. 1,2
[nameTp BXOAHOro 3payka, MM...............cceeunnne. 35,
KoadhduumeHT HUTAHOro ganibHoMepa............. 1001
OnameTp NUmMOBa, MM.........ccoovunieeeiiieeeeeenn. 107
LleHa geneHns numba................coceeeeeeeneeeann..n. 1°
LleHa goeneHns yCTaHOBOYHOIO YPOBHS............ 5'
[vanasoH paboTbl KOMNEHcaToOpPa, He MEHEE.......... +15'

Cucrtemartmyeckas norpeLlHoCcTb
paboTbl komneHcaTopa Ha 1' HakmnoHa
OCW HMBENMpa, He BOMEEe .........cccevvvvvvneeeeenn, 0,5¢



Macca, kr, He bonee:

2= 1 1171 o X- 1,5
HUBENUPA B PYTAAPE .eeeniiiaenaeniaanaenaannes 2,8
PEUKM . ..ottt 3,8
LUTATUBA. ..ttt et e, 3,8

abapuTHble pa3mepbl, MM, He bonee:
HMBenupa (Npv cpeaHeM NoSIoXKEeHNN

NOABEMHBIX BUHTOB).....eeeeeeeeieaennee 165x140x135
(0 0)Y2 11 F=1 o - 285x245x220
WUTATUBA ..evneeneeneeeeeeeeeeeeeeane 140x140x1000
pPEenkn B CNOXKEHHOM BMaE

(B YEXNIE) i 110x110x11150

CBeneHuist 0 coaepXKaHnm AparoLeHHbIX MaTepraros, I
cepebpo . . . ... ... .. .0,0037

CeepgeHusa o cogepXXaHnn LIBETHbIX METaIoB, Kr :

antoMUHUA N antOMUHUEBbLIE CMNaBbl . . . . . . . . 0,984
Me[b 1 crnaBbl HA MEOHOW OCHOBE . . . . . . . 0,276



3 KOMIMJIEKTHOCTb

Husenup 3H-3KJT-cO1.......cooiiiiiiin 1
PyTtnap 3H-3KI-CO2......oooiiiiiiii e 1
OTtBepTka Al16.890.004-01......cccvviiviiiniiiniian. 1
OtBepTka Al16.890.003-04 .......coevvviiiniiiieeennn. 1
Wnunbka ®27.52.901.....cciiiiiiiiiiee, 1
MacneHka ®42.91.004 ¢ macnom 132-08........... 1
MacnopTt 3H-3KM-c60 MC......ovveeeeeeeeieeiiieee, 1
JononHutensbHble NpUcnocobneHns

Peiika 3H-cO7. . ............ ... .. ... ... ... 2
Macnopt 3H-c67 MNC (Ha penky) . . . ... .... 2
Yexon (ans penkn) 3H-c69 . . .. ... ... .. 2

Wratue LLIP-140 TY 4433-067-07539541-2001....... 1
OtBec c nnactuHkon ©45.94.004

(B COCTABE LUTATUBA)......eeeeiireeeeiiieeeairiee e e 1
Knitou Al18.892.003(B cocTaBe LITATMBA)............ 1

NMpumeyaHue - [lepeyeHb donomHUMENbHbIX
npucriocobneHuli onpedensemcs 002080pOM MeXOy
nompebumenem u MOCMasWUKOM.



4YCTPOUCTBO U MPUHLUUMN PABOTbI

4.1 Husenup

B kopnyce 4 (cm.puc.1) HuBenupa pacno-
NoOXeHbl 3puTenbHaa Tpyba 7, dokycupyrouiee
YCTPOWMCTBO C Kpemarbepou 5.

B HWXXHel yacTu Kopnyca HUBenmpa HaxoauTcs
BepTUKanbHas 0Cb 1 MEXaHMU3M HAaBOASLLEro BUHTA
NS TOMHOro HaBefeHUs HUBenupa no asnmyTy. [1se
PYKOSAITKM HaBoAsLWero BuHTa 9 pacnonoxeHbl no
obe cTopoHbI kopnyca. YepBsdHas nepegadva u
P PUKLUNOHHOE YCTPONCTBO MNO3BOMANT HaBOAUTb
HMBENWP Ha penky HaBOAALWWMM BUHTOM Oe3
orpaHvyeHus yrra noBopoTa, a Takke cBoO6OAHO
BpallaTb ero pykon. Ha 3agHew kpbllike 3 kopnyca
ycTaHoBneH 6noK KomneHcatopa un okynsp 1
3pUTENBHON TPYOHI.

HuBenup 3akpenneH B nogcrtaske 11, B
BEPXHEN 4YacTu KOTOPOW ycTaHOBNeH nNumb 3
(cm. puc.2). Jlum6 MOXHO BpawaTb PYyKoOW u
yCTaHaBNMBaTb HYXHbIA oTcyeT. OTcuyeT BepyT C
NOMOLLIbIO MHAEeKca 2.

MoaobemHbiMU BUHTamMu 12 (cM. puc.1) ocb
HMBenupa ycTaHaBnuUBalT OTBECHO, BbiBOASA
ny3blpeK KPyrnoro yCTaHOBOYHOro YpOBHSA 1
(cM. puc.2) Ha Hynb-NyHKT. NoAgbEeMHbIE BUHTHI
cBs3aHbl ¢ Tperepom 10 (cm. puc.1) cdepuyeckumm
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wapHupamu. BuHtamum 1 (prcyHoK 3) perynupyroT xon
noabeMHbIX BUHTOB. B LieHTpe Tperepa HaxoauTcs
pe3bb0oBOE OTBEPCTME ANS COeQUHEHMS HUBEMNWPA CO
LUTaTVBOM.

CBepxy Ha kKopnyce HMBenupa ykpenreH
Bu3Mp 6 (cMm. puc.1) kKonnumMaTopHOro Tmna Ans
npeaBapuTENbHOrO HaBeAeHWS HUBENMpa Ha peniky.

B kauecTBe KOMNeHcaTopa UCMOonb3yeTcs NpuamMa
obopaunBatowero 6noka 3puTtenbHon TpyoOHbl,
nogeLleHHas Ha YeTblpex TopcnoHax. KomneHcatop
CHabXeH MarHWTHbIM gemndepoM Ans bbicTporo
raweHns BbIHYXAEHHbIX KonebaHMn MasaTHUKa
KoMneHcaTopa.

HuBenunp okycupyloT Ha penky Kpemarb-
epoir 5. BpalyeHrem ouonTpuinHOro KorbLa okynsp 1
yCTaHaBMMBatoT MO rnasy Habnoaarensi 4o NonyyYeHns
PEe3KOro N300paxxeHns CETKU HUTEW.

bneHga 8 3awmuwaer 0OObLEKTUB 3pUTENBHON
TPYObl OT NPSAMbIX COMHEYHbIX Ny4EN.

PyTNaAp HMBENMpa NIacTMaccoBbI, CHabXeH
peMHeM AnS nepeHocku Ha nrnede. Husenup
YKNagbIBaOT Ha MATKUE NTOXXEMEHTbI, Py TNAp CHabxeH
3aMKOM.

Ha pucyHke 4 nokasaH HUBENUP, YNOXEHHbIN B
dyTnap. Kpome HuBenupa, B pyTnsap yknaabiBatoT
WHCTPYMEHT M NPpUHaAgNEeXHOCTU, BXoAslmne B
KOMMIIEKT.
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LWtaTuB cnyxuT Ang yCTaHOBKWM HMBeNupa Ha
BbICOTE, COOTBETCTBYIOLLEN POCTY Habnogartens.

HvuBenup komnnekTyetcs manorabapuTHbIM
pasgBwKHbIM MeTannuyeckum wratmesom LLUP-140.

HoXkn wTaTtmBa WapHUPHO COEAUHEHbI C
rOSIOBKOW, NM1aBHOCTb BPALLEHNS] HOXEK B LLUAPHMpPaXx
perynupyeTcs 6ontamu. BbiCcOTy wTatmBa U3MeHsiioT
BbIJBWKEHNEM HOXEK U (PUKCUPYIOT 3aKpenuTenbHbIMU
BUHTaMU. HaKOHEYHWUKM HOXEK MOXHO yrnyouTb B
FPYHT, HaXX1MMasi HOroM Ha yrnopbl.

HuBennp 3akpennsaT Ha LWTaTMBE CTaHOBbLIM
BUHTOM. [lpn TpaHCNOPTUPOBAHUMN HOXKM LUTaTUBA
3afBuUralT A0 ynopa, 3akpennsT BUHTAMU U
CTArMBatoT peMeLLKoM. PemMeHb perynupyemMon AnvHbl
CNY>XUT AN NepeHoCKM LuTaTMBa Ha nneve unm 3a
CMNHOWN.

[@aeyHbIN KN4 ANS perynupoBaHvst CTENeHn
3aTAXKKN HOXEK YINOXEH B NeHarl, pacnonoXeHHbI Ha
peMHe LWTaTuBea.

C HuBenupom mucnonb3yeTcs MeTannuyeckas
perika (cOopHas ¢ nNpsiMbIM M306paxeHnem undp),
KOTOopas COCTOUT M3 TPEX METPOBLIX CEKLUMN,
coegnHsaiemMbix BUHTamMn. Okpacka Kagon HeYeTHON
CeKUUKn YyepHasi, YeTHOM - KpacHas. Penky MOXHO
YOINUHUTE 40 5 M 3a cYET BTOPON M3 KOMMIEKTa .

Peliky B pazobpaHHOM BuAe yknaabiBalT B
Yyexorn.
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5 MAPKUPOBKA ¥ NNOMBUPOBAHUE

KomnnekT HMBenuMpa WMeeT cregyoLlyto
MapKUPOBKY:

- HMBENWP - TOBApPHbIA 3HaK 3aBOAA-U3roTo-
BMUTENs, YyClNoBHOe 0003HavYeHWe HUBenupa,
3aBOJCKOW HOMEp HMBEnupa, rof Bbinycka, 3Hak
yTBEPXKAEHUSA TUNA;

- hyTnsp - ycnoeHoe 0603HaveHVe HMBENMPA 1
€ero 3aBO[CKOW HOMEp;

-wrtatme -no TY 4433-067-07539541-2001;

- pelika - TOBapHbI 3HaK 3aBOLA-U3rOTOBUTENS,
ycrnoBHoe 0603Ha4YeHne penku, NOPSaKOBLIA HOMEP
pevikv (1 nnm 2).

HwvBenup noctynaeT ¢ 3aBoga-U3roToBUTESNS B
onromMoupoBaHHOM doyTrsipe.

6 YKASAHUA MEP BE3OIMNACHOCTU
lMpn paboTe B nonesbiX YCNOBUSIX criegyeT
pykoBoactBoBaTbca “lMpaBunamm No TexXHUKe

6e3onacHoCTU Ha Tonorpaq)o-reoueswqecmx pa60Tax
(NTB-88)".
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7NOAroTOBKA HUBEJMUPA K PABOTE

PasBepHyTb penku, yCTaHOBUTb MUX Ha
HMBENMUPHbIX 3HaKax-penepax Unn mMapkax, ucxoas
M3 yCnoBuUSA: [ANUHY BU3UPHOTO Jy4ya He
pekoMeHayeTcst 6patb 6onee 120 M, a BbICOTY fnyya
Hag NOBEPXHOCTLIO - MeHee 0,5 M.

OTCTErHyTb peMELUOK, CTArMBaLLUUA HOXKM
WwTaTMBa, U BbIABUHYTb UX HAa HYXHYI ANUHY;
YCTaHOBUTb LUTATMB HA PaBHOM PacCTOSIHUM OT peek
(HepaBeHCTBO Nrey Ha cTaHuMu AornyckaeTcs
He 6onee 3 M), cneas 3a Tem, YToObl NNIOCKOCTb €ero
rOrToBKM PacronoXxunnacb NPUMEPHO ropU3oHTarbHO, a
BbICOTa COOTBETCTBOBAIa poCTy Habnogartens.

OTKpbITb YTNAP 1 OCTOPOXHO U3BMNEYL HUBENUP;
3aKpenuTb HMBENWP Ha LWTaTUBE W NOABLEMHbIMU
BMHTaMM MOACTaBKM BbIBECTU My3blpeK YPOBHS Ha
HYTb-MYHKT.

[MpoBepuTb OCTUPOBKY YpoBHSA (cM.9.2.3), npun
HeobX0AMMOCTU UCMIPaBUTb, Kak yka3aHo B 9.3.1.

MpoBepuTtb U, Npy1 HEOOXOANMOCTH, OTperynu-
poBaTb YCTONYMBOCTb LLUTATMBA U MOACTaBKM COrMacHO
9.24,9.3.2.
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8 NMOPAOOK PABOTbI

8.1 U3mepeHue npeBbILLeHUA

YCTaHOBUTL OKYNSAp MO rnasy, Nony4nTb YeTKoe
n3obpaxeHne ceTkn HUTen. HaeecTn HMBenup Ha
3aHI0K0 periKy, TwaTenbHO oTdOKycMpoBaTb A0
Noy4YeHns1 Pe3Koro N300paKeHNst LIKarnbl PEVKN ©
B3ATb OTCYETbl MO BEPXHEW, CpeaHEen U HUXKHEN
rOpU30OHTarnbHbIM HUTAM CETKW.

BHumaHue! OtcueT cnenyet 6paTh TONBKO Npu
HEeMnoABWXHOM M300paXkeHUn penkn He3aBUCUMO OT
TOro, BbI3blBalOTCA N konebaHusa n3obpaxxkeHus
BETPOM, TypOyneHTHbIMM MOTOKaMWU BO3Zyxa Unmu
BbIHY>XAEHHbIMM KonebaHuaMn MasTHUKa KOMMEH-
caTopa. [locTossHHO crneauTe 3a TeM, YTOObI Ny3bIpek
YCTaHOBOYHOIO YPOBHS HE BbIXOAWM 3a npejenbl
OKPYXXHOCTM (UCnpaenss npyu HeobxooumMocTu ero
NOSIOXKEHNE NOABLEMHBIMU BUHTaMW MOACTaBKM), a
Takke 3a TeM, UTOObI perika B MOMEHT OTCYUTbIBAHMS
COXpaHsifa BEpTUKarbHOE MONOXEHNE.

HaBecTu H1MBenunp Ha nepeaHtoo peiky, oTo-
KyCMpOBaThb 1 B3ATb OTCHET N0 TPEM HUTSIM CETKW.

[MoBTOPUTL M3MEPEHUS CHaYarna no nepegHen
pelike, a NOTOM No 3agHen. Pesynbratel HAGNOAEHUIA
Ha CTaHLMSAX BHECTU B XXypHar.
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Mpy ncnonb3oBaHUU MeTanU4YecKnx peek B
XypHarne ykasblBaloT 1 TemrepaTtypy BO3ayxa, Tak Kak
B psiie criydaeB NnoTpebyeTcs BBEAEHME NONPaBOK HA
N3MeHeHVe ANVHbI penkn. OTo ObiBaeT HEO6X0AUMO
NpM TOYHbLIX W3MEPEHUSAX U OCODEHHO npu
3HaAYMTENBHOM MPEBbILLIEHUN KOHEYHON TOYKN XoAa
OTHOCUTENIbHO HavanbHOW, a TaKke B YCIOBUSAX
HU3KUX TemnepaTtyp. TemnepaTtypy Bo3gyxa Heob-
XOAMMO 3HaTb C TOYHOCTbIO A0 3-5 °C. B pesynsrar
N3MepEHUS NPeBbILLEHNSI BBOAAT COOTBETCTBYHOLLYHO
nonpaeky Ah, koTopyt 6epyT mn3 Tabnuubl
(cm. npunoxenue A). MNpy 3TOM HET HEOOBXOOAMMOCTH
BHOCMUTb MOMNPaBKX Ha KaXaon CTaHUUN HUBENUPHOTO
Xo4a, [AOCTaTOYHO BHECTU TOSbKO OOHY B OKOHYa-
TErNbHbIN pe3ynbTaT BblYUCIEHHOMO MPEBbILLEHUSA
KOHEYHOW TOYKM OTHOCUTENBLHO HavanbHon. Ecnu B
npoLiecce n3mMepeHns TemnepaTypa n3aMmeHunach Ha
8-10 °C, To GepyT cpefHee 3Ha4eHNe TeMnepaTyphbl B
Havare 1 KoHLe namepeHus. MNMpy 6onbLuemM N3meHeHn
TemnepaTypbl, NPU TOYHbIX U3MEPEHUsX, KaK 3TO
cnepyeT u3 Tabnuubl , NONpPaBKy CrieQyeT BBOAUTL HE
TONTIbKO Ha KOHEYHOW, HO U Ha NPOMEXYTOYHON
cTaHuun. TemnepaTtypy Bo3ayxa MpU TOYHbIX
N3MepEeHNsIX peEKOMEeHOYeTCS U3MEPSTb OKOSO PENKY,
ocobeHHO B BeCeHHe-NeTHWI nepuos, Korga
TemnepaTypa penku, OCBELLEeHHOW COMHEYHbIMU
nyyamu, MOXET OTNMYaTbCH OT TEMNepaTypbl B TEHU.
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O6pa3zel, 3anncy B XXypHarne HUBENUPOBaHMUSA
npuBeaeH B npunoxexHmn b.

Ecnn Heob6xoammMo onpenenntb BbICOTY
npmbopa, N3MepsoT BbICOTY [0 LIEHTPa OKPY>KHOCTY,
HaHECEHHOW Ha KpbILLKe KpeMarnbepbl, 1 BblYMTaOT
10 mm.

8.2 UamepeHue paccTosiHUMN

PaccTosiH1si uaMepstoT C NOMOLLBI HUTAHOTO
AanbHoOMepa Mo pelike HenocpeaCTBEHHO BO BpeMS
HUBENMPOBaHWS, onpeaenss onuHy L oTpeska periku,
3aKMYEHHOTO MeXay AanbHOMEPHbLIMU LUTPUXaMU
CETKN HUTEN 3puTenbHOWM TpyObl. YuuTbiBasi, 4TO
KoapumumneHT ganbHomepa k=100, wn3mepeHHoe
pacctosHne S=100-L, T.e. YMCNO CaHTUMETPOBbLIX
OEeneHnn penkun, BNMCaBLUMXCA MexXay AanbHo-
MEPHbLIMU WTPUXaMU CETKU, COOTBETCTBYET
N3MepPEHHOMY PacCTOSTHUIO B METPAX.

8.3. YnakoBka

MHCTPYMEHT 1 NpUHAaneXHOCTU K HUBENUpY
YNOXUTb B COOTBETCTBYIOLLUE THe3da B dyTnsipe.
HuBenup ynoxuTb Ha onopbl NoxemMeHTa yTngapa
0OoKOM, Kpemanbepow BHM3, Kak MokaszaHo Ha puc.4.

DyTNAp 3aKPbIThb KPLILLKOW 1 CKPENUTHL 3aMKOM.

Peliky B pa3obpaHHOM BUAE yknagblBawT B
COOTBETCTBYIOLLME KapMaHbl Yexra.
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9 TEXHUYECKOE OBCITYXXUBAHUE

9.1 OGLwWme yKasaHus

HvBenup cnegyet copepxaTb B UCNPaBHOM
COCTOSIHWW U MOCTOSIHHOWM FOTOBHOCTM K MPUMEHEHWIO.
BepexHoe obOpalleHne ¢ HUBENUPOM obecneunt
HaZEXHyI ero paboTy 1 ANUTENbHBIN CPOK CIY>Obl
©e3 KanuTanbHOro peMoHTa.

Mpun akcnnyaTauum HeobGxoauMo npuaep-
XMBaTbCS CneayoLwmnx npasus:

- obeperaTb HMBENMUP OT OCAOKOB M OOHOCTO-
POHHEr0 HarpeBa COMHEYHbIMM ITydamu;

- BO usbexaHne KoHaeHcauun Bnarn, npueo-
OSLel K 3arpsa3HEHNIO ONTUKX, BHOCUTb HUBENMWP C
MOpo3a B TeNoe NoMeLleHne pekoMeHOyeTcs B
dyTnsape 1 BelHUMATL U3 yTRsipa He paHee YeM Yepes
1,5 y;

- Npu paboTe B XONoAHY0 NoroAy nocre BbiHe-
CEHWs1 U3 TENSIOro NoMeLLEeHNs yTnsp C HABENMPOM
MOXHO OTKpbITb HE paHee 4eMm 4epe3 1 4 BO
n3bexaHune NOSABNEHUSA HEAOMYCTUMbIX BHYTPEHHMX
HanpshKEHU B ONTUYECKUX AeTansx, YTo NpUBoanuT
K YXYALUEHWIO Ka4eCcTBa N300pakeHUs 1 USMEHEHUIO
yrna i.

Heobxogumo Takke cobniogate npasuna
TPaHCMOPTUPOBAHMWS Y XpPaHEHNS.
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9.2 lNpoBepKa TEXHNYECKOro COCTOAHUA

MpoBepka No3BOSIET CBOEBPEMEHHO BbISIBUTL U
YCTPaHWUTb HEVMCMPABHOCTU HUBENMPA.

[MepeyeHb onepaunin U CpencTB NPOBEPKU
TEXHUYECKOTO COCTOSIHMSA NpuBeaeH B Tabnumue 1.

Tatnvmua 1
Homep nyHkTa
MpoBepsiembii MeToAa CpeacTsa
napameTp nposepku | ncnpas NoBEpKu
neHus
KomnnekTHoCTb, 9.21 9.4
BHELLUHWI BUA, YnCTOTa
ONTUYECKUX AeTanemn
Bsavmopenctaue 9.2.2 9.39.5
y3roB
MapannensHocTb ocn 9.2.3 9.3.1
YPOBHSI OCY HMBENWpPa
YCTOMYMBOCTD 9.24 9.3.2 |BwusupHas uenb
LUTaT1Ba U MOACTaBKU
HaknoH ceTku HuTen 9.2.5 9.3.3 Toxe
BenuuvHa yrna i 9.2.6 9.34 Penku
PaboTta komneHcaTopa 9.2.7 Pelika
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9.2.1 BrewHuti ocmomp

Mpn npoBeAeHUN BHELLHErO OCMOTPa AO0IMKHO
OblTb YCT@aHOBJIEHO COOTBETCTBME HUBENUpaA
cnepyroLmMm TpeboBaHMAM:

- NonHoTa komnnekrta (pasg.3), NpaBUNbHOCTb
MapKnpoBKK (pa3ad.5), YMCcToTa HapyXHbIX NOBepX-
HOCTEN ONTUYECKNX AeTarnen, Nons 3peHnst 3pUTensHom
TPYObl, KAYECTBO HAHECEHUSI AENEHUA Ha Nnumbe u
LITpUXa MHAEKCA,;

- He pgonyckakwTca AgedekTbl, Mellawlume
MCMOSIb30BaHMI0 HMBENMpPA MO CBOEMY MPSAMOMY
Ha3Ha4YeHWto;

- NpU HeYOOBNETBOPUTENbHbLIX pe3yrbraTtax
OCMOTpa HUBENUP MOYUCTUTb cornacHo 9.4 unm
OTNPaBUTb B PEMOHT.

9.2.2 lNpoesepka 83aumodelicmeust y3/108

MeTogom onpofoBaHusi NPOBEPUTL NIaBHOCTb
BpalleHUs1 HaBOASALLEro BWHTA, Kpemanbepbl,
OVONTPUNHOTO KosbLia OKynsipa, Numba, NogbeEMHbIX
BMHTOB MOACTABKW, HUBENMPA BOKPYT OCU.

MpoBepuTb QyTNSp HUBENWPA, yOeanTbCs, YT
3aMKM €ro ncnpaeHbl, @ HUBENUP NOCIIe 3aKpbiBaHUSA
KPbILLKM 3aKpensieH HenogBMKHO.

Mpun HeyLOBNETBOPUTENbHLIX pe3ynbTaTax
onpo6oBaHMA MCNpaBUTb HUBENMP COrMacHoO
9.3 - 9.5 unun oTNpaBnTb B PEMOHT.
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9.2.3Tposepka yposHsi

[MonoxeHne ocn ypoBHHA OTHOCUTESTBLHO OCU
HMBEeNnuMpa NpoBepuUTb cregylwmum obpasom.
MoAbEMHBIMM BUHTAMMN NOACTABKW BbLIBECTMU
ny3blpeKk Ha HYNb-MYHKT, MOBEPHYTb HUBENUP
BOKpYr ocu Ha 180°.

Ecnn npy 3TOM LEHTp Ny3blpbka Bbilern 3a
npegensl Manow OKPYXXHOCTU aMnyribl YPOBHS,
NPOBECTU KOCTUPOBKY cornacHo 9.3.1.

9.2.4. lposepka ycmou4yusocmu wmamuea
u nodcmasku

3aKkpennTb HUBENUP Ha LITaTMBE, OTFOPU30H-
TUpOBaTb C MOMOLLbID YPOBHS U HaBECTHU
3pUTENbHYI0 TPYOY Ha KaKyto-nMbo BU3MPHYIO Lienb.
MpunoXxuB K ronoBke wWTaTuBa HebonblOe
KpyTsLLee ycunume, CMecTuTb n3obpaxeHue Lenu B
none 3peHnst 3puTenbHON Tpybbl Ha 3-4 LWNPUHBI
HUTW CETKU, NOCMe CHATUS YCUNUS NpoBepuUTb
oCTaTO4YHOE cMeLlleHne nsobpaxeHus uenn. OHo
He OOMMKHO NpeBbiwaTth 1,5 WUPUHBI HUTU CETKK.

Mpn HanMuYnMM OCTaTOYHbLIX CMELWEeHUNn
yCTpaHUTb UX, Kak ykazaHo B 9.3.2, nocne 4ero
NpOBEPUTb YCTOMYMBOCTb NOACTABKW, npunaras
ycunue BpalleHUsa K Kpbiwke Tperepa. pwu
HeobXxoaUMOCTK, OTPEryNMPOBaTh X0 NOABbEMHbIX
BMHTOB NoACTaBKK cornacHo 9.3.2.
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9.2.5 OnpederneHue HakroHa cemku Humel
3pumersbHoU mpyobb|

3aKkpennTb HUBENMWP Ha LUTaTUBE U NPUBECTU Ero
OCb B OTBECHOE MOJIOXKEHNE. HaBeCTn 3puTenbHYH0
TpyOy Ha uenb, COBMECTUTb M3obpaxeHne uenu c
NeBbIM KOHLIOM CPeAHEeN ropu3oHTarnbHON HUTK CETKM
W, BpaLLas HMBENUP HAaBOOALLMM BUHTOM MO a3nMyTy,
npocneauTb CXOXOeHWe N300paXkeHNs LLenu ¢ NpaBoro
KOHLLa ropu30HTarnbHOW HUTK CeTKW. Ecrnn cxoxaeHune
NPEBbLILLAET YEThIPE LLUMPUHBI HUTU CETKM, UCMPaBUTb
cornacHo 9.3.3.

9.2.6 OnipederieHue naparnnesibHocmu 8U3UPHOU
ocu 3pumernbHoU mpybbl Yypo8eHHOU nosepxHocmu
(onpedeneHue yerna i)

YCTaHOBUTb HUBENWP B CTBOPE ABYX PEEK TOYHO
nocepeguHe mMexay Humu. PaccTosiHue mexay
perikamn 80-90 M. OTropu3oHTUpPOBaATbL HUBENUP,
HaBeCTU Ha OHY PeViky M B3sATb OTCYET a, Mo Peuke.
HaeecTun HMBenMp Ha BTOPYto PerKy 1 B3ATb OTcHeT b, .

[MepeHecTn HUBENNP U PacnonoXuTb ero 3a
nepefHen pemnkomn Ha PaccToAHUU 2-4 M OT Hee n
HECKOJIbKO B CTOPOHE OT CTBOPA, UTOObI MOXHO ObINo
HabnogaTh Kak NepByto, Tak U BTOPYHO penky. B3sTb
OTcYeTbl @, No AanbHen n b, no 6nuxHen pen-
kam. BbluncneHHoe sHayeHmne a,' ans fanbHei peiku
no coopmyrne a,' =(a,-b,)+b, He LOMKHO oTNNYaTLCA
OT (pbakTMyeckoro otcyeTa a, 6onee yem Ha 3 MM.
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Ecnu penctButenbHoe 3HayYeHue yrna i 6onbLue
HOPMUPYEMOrO, BbINOJTHAKT HOCTUPOBKY COrfacHoO
9.34.

9.2.7 Paboma KomrneHcamopa

9.2.7.1 lnana3oH paboTbl koMneHcaTopa

HuvBenup yctaHoBMTb Tak, 4TOObI penka bbina
OCBellleHa COMHUEM, a OVH N3 NOAbEMHbIX BUHTOB
NoACTaBKM PacrosioXuicsa Co CTOPOHbI Habnwaa-
Tensa. YCTaHOBOYHbIN YPOBEHb OOJIXKEH ObiTb
npenBapuTenbHO NPOBEPEH M OTHHOCTUPOBAH.

HvBenup TwaTensHO OTropuU3oHTUPOBATL MO
YPOBHIO N HaBeCTU Ha peunkKy, YCTaHOBIEHHYIO Ha
pacctosiHim 20-30 M; Ha NOABLEMHOM BUHTE CO CTOPOHbI
Habntogarens HAHeCTU KapaH4ALLOM METKY;

Habngasa B OKynap 3pUTENbHOW TPyoOHhl,
BpallaTb NOABEMHbIA BUHT MOACTABKM MO xo4y
4YacoBOW CTPErkM 40 MOMEHTa, Koraa nsobpaxeHue
pPENKN HaYyHEeT pe3koe ABWMXKEHUEe OTHOCUTENbHO
nepeKkpecTusi CETKN HUTEN;

onpegenntb (Ha rnas) yron noBopoTa nogbeM-
HOro BMHTa, OOMH 0OOPOT NOABLEMHOrO BMHTA
cooTBeTcTBYeT 40" HaKMOHa HUBENMpA.

[nsi HopmaneHoW paboTkl KOMMIeHcaTopa yros
NnoBOpOTa MNOABLEMHOIO BUHTA JOJPKEH ObITb HE MeEHee
1/4 obopoTa (90°).

OTUM Xe noAbeMHbIM BUHTOM MOACTaBKM
NPUBOASAT HUBEMUP B UCXOOHOE MNOSIOXKEHWE, Nocre Yero
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BpalleHneM nOAbEMHOIO BUHTa NPOTMB XoAa
YaCOBOW CTPESKM HaKIMOHAT HUBENUP B NPOTMBOMO-
NOXHYI CTOPOHY M CHOBa onpeaensiT yron
noBsopoTa.

Onpegenve gnana3oH paboTbl KOMNeHcaTopa,
NpUCTYynaKwT K onpefeneHnto cucTteMaTn4eckomn
norpeLHocTy paboTbl KomneHcaTopa Ha 1' HaknoHa
HuBenupa.

9.2.7.2 OnpepeneHne cucrtemaTuyeckomn
MOrpeLLHOCTN KOMMNeHcaTopa

HuBenup yctaHOBUTbL B CTBOpE Mexay
perkamMn Ha paBHbIX PACCTOSHUAX OT HUX.
CHauana npoBOAAT U3MEPEHUS MO penkam,
yOaneHHbIM OT HUBenMpa Ha pacCTosiHMe 5 M.

HuBenup TwaTenbHO OTrOPM3OHTUPOBaTb MO
YPOBHIO, MoOcre Yero onpenenuTs npesbilleHne h
no penkam, NCNonb3ys BCe TPU HUTU CeTKU. 3aTem
npy HaknoHe HMBENWPa Ha yrnbl V, U V,, paBHble
HUWXHEMY N BEPXHEMY 3HayeHuUaAM npegena
OnanasoHa paboThbl koMMeHcaTopa, onpeaenuTb
COOTBETCTBEHHO NpeBbiweHns h, n h,.

HaknoHbl HuBenupy 3agalwT MNO4bEMHbIM
BUHTOM NOACTaBKW, pPacCnoONoOXeHHbIM Mo
HanpasneHuto perikn. Criegyet nNpy 3TOM MNOMHUTb,
41O 1/4 060pOoTa BUHTA cooTBEeTCTBYET 10" HAKNoHa
HuBenupa.
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YKasaHHble EeNCTBUA COCTaBNsAT OOUH
npueM U3amepeHus.

Yucno npmeMoB JOJBKHO ObiTb HE MeHee 5.
Mexgy npuemamMmm U3MeHsI0T FOpU3oHT Nprbopa.

M3mepeHusa noBTOPSAIOT Ha CTaHLMKU C ONTMHOW
BU3MpPHOro nyya 25 M, a notom 50 m. Jonyctumoe
HepaBeHCTBO PacCTOSHWIA OT HUBEenupa OO0 peek He
oonee 1 m.

3HayeHMe cucTteMaTUYEeCKON NOrpeLtHOCTU
paboTbl KOMNeHcaTopa 5, 1 o, B CekyHAax Ans
KaXX[oro u3 yrroB HakroHa v, v v, COOTBETCTBEHHO
BbIYUCIIAOT ANS KaXKOO0W HUBESTMPHOW CTaHUUK Mo
dopmynam:

> (h,, - h,) 200000"

=1

2Sv:n

> (h,, - h,) 200000"
=1

S~ , )
2Sv,n
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roe hoj, h”, hg,- - 3HaveHus h , h,, h, B j-om npvieme
N3MepeHns anst AaHHOW HUBESTMPHOW CTaHLMM,
MM (j=1...n);
S- AnvHa BU3MpPHOro fyya Ans AaHHON
HUBENMPHOWN CTaHLMMK,MM;
N- KONIMYECTBO MPUEMOB U3MEPEHUS (N = 5).
CpenHvie 3HaveHuss &, 1 &, He OOJKHbI
npesbiwartb 0,5".

1

9.3 KOcTupoBka HUBenupa

9.3.1 OcmuposKy ypo8Hs NPOBOANTL COOTBETCT-
BYOLLMMMW IOCTUPOBOYHBLIMU BUHTaMU 4 (CM. puc.2).

9.3.2 YempaHeHuUe ocmamoyHbIX cMmeweHul
wmamuesa u nodcmasku

[nsi ycTpaHeHns OCTaTOYHbIX CMELLIEHUI LUITaTVBa
3aTsHYTb raeyHbIM KIoHoM 60NThI B LLIAPHMPaX roMoBKA.
[Mpyn HepoCTaToOYHOW YCTOWYUMBOCTU NOACTaBKMU
HeobX0aMMO OTPEryNMPOBaTh XOA NOLBEMHbIX BUHTOB
C NOMOLLbH0 BUHTOB 1 (CM.pUc. 3), ecnuv aTa perynmpoBka
He paeT pes3ynbTata, HEOOXOOAMMO BbLIBUHTUTH
NOABbEMHbIE BUHTbI 0 Yropa 1 OTperynmpoBaTh UX XOf,
perynnpoBOYHbIMU  CTOMOPHBLIMU BMHTaMMU,
pPacnonoXXeHHbIMU Ha UMNUHAPUYECKNX NPUNnBax
NoACTaBkM (LUNWLUbl BUHTOB He OKpalleHbl). [epen
peryrnmpoBKO XoAa STUMU BUHTaMU BUHTbI 1 JOIKHbI
ObITb OTNYLLEHbI, @ MOCIE OKOHYaHWS PEryrMpoBKM
3aTAHYTbI TaK, YTOObI X0 NOABEMHbIX BUHTOB HECKOSTLKO
3aTsHKENUNCS.
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9.3.3 YcmpaHeHue HaKkiioHa cemku 3pumeribHoU
mpyobebl

BbIBUHTUTE Komnna4vok 2 (cMm. puc.1), cnerka
0CBOOOAUTL YeTbIpe KPeneXHbIX BMHTA OKynsipa W,
B35IBLLMCb 3a KOPMYyC OKynsipa, NOBEPHYTb ero BMecTe
C CETKOW HUTEN — YCTPaHUTb HAKIOH FOPU30OHTarnbHOro
LwiTpmxa.

9.3.4 Yron i ucnpasuTb BpalleHneMm B NpOTUBO-
NOJSIOXHbIX HamnpaBreHUsiX BepTUKanbHbIX HOCTUPO-
BOYHbIX BUHTOB CETKU HUTEW, NpeaBapUTErbHO CHSB
KOMnMnayok 2.

9.4 Yucrtka onTUYECKMX MOBEpPXHOCTEWN

HuBenunp nmeetr npoOCBETNEHHYI ONTUKY,
KoTopasi 0COOEHHO YyBCTBUTENbHA K MEXAHWYECKUM
nospexaeHusamMm. C Hapy>XHbIX ONTUYECKUX MOBep-
XHOCTel ob6bekTMBa M OKynsaApa CAYyTb MNbifb
BO31yXOM M3 PE3MHOBOIo OanmoH4Yunka unu yganuTb
Oennyben kucToukon. XXupHoele nsaTHa (Hanpumep,
cneabl OT nanbLUeB) yaanuTb BaTHbIM TaMNOHOM,
CMOYEHHbIM CIMPTOM UNK 3UPOM, a fyyLle CNnpTo-
adupHon cmeckbro (50 % cnupTta, 50 % acupa),
nocrie 4Yero ocTopoxHo, 6e3 Haxuma, npoTepeTb
NOBEPXHOCTb MArkKon candetkon (Hanpumep,
dnaHeneBoun) OT LUeHTpa K Kpat. BHyTpeHHue
onTuyeckue getanu YNCTUTb BaTOW, HABEPHYTOWN Ha
KOCTSHYIO UMW AePEBSHHYIO Naroyky U1 CMOYEHHOM
CAUPTOM UK 3PUPOM.
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9.5 Cmaska

B ce3oHHOW 3aMeHe CMa3Ku HUBENUP He
HyxxgaeTtcs. Cmasky crieqyeT npoBOAMTb TOMbKO B
crniyqyae HeoOXOO4MMOCTU: MpU SBHOM 3aTsbKerneHun
BpALLEHNSI HABOASLLETO BUHTA, NOABEMHbLIX BUHTOB,
Kpemarnbepbl, OKyndpa, a Takke npu BpalieHuu
HMBENMpa BOKPYr OCU; eCrin perynnmpoBka MOMeEHTa
BpalleHNs HCTUPOBOYHLIMKU YCTPOUCTBAMU K
XenaembIM pesyrnsratam He NPUBOAUT.

Mpun akcnnyatauum HUBeNUpa B YCIOBUSX
HU3KUX TemnepaTyp YTSXeneHHbIN XO04 MOXeT
SIBUTbCS CNEACTBUEM MOBLILLIEHUS BA3KOCTM Macna,
No3TOMYy HeOOXOOUMOCTb CMa3ku MOXHO
onpeaenuTb Tonbko nNpu Temnepatype (20 £10) °C.
OceBas napa u HanpasrnsoLe KapeTKkn KOMMeH-
catopa cMma3blBalTCcd Macnom, 3ybuyaTtoe
3auenneHne HaBoAsLLero BUHTa, Kpemanbepa u
OKYNsAp CMasblBaOTCA CMa3KoM.
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10 BO3MOXHbIE HEUCIMNPABHOCTH

N CNocobbl UX YCTPAHEHUA

Tabnuua 2
XapakTtep BeposatHaa |MeTog Mpume-
HEencnpaBHOCTUN |MPpUYMNHA ncnpaerneHna |4YaHune
B 3putenbHomn OTtnoten MpotepeTb
Tpybe He BUOHO 06bEeKTMB N | YmcTom
n3obpakeHuns oKynsip candeTkomn
Monana enara | Tpebyetcs
mMexay pasbopka B
JIMH3aMU MacTepCcKom
Hasopsawuin BUHT 3arycTteHue Yuctka n Bbinon
umveeT "MepTBbIA" cMasku cMaska yana HsieTCs B
Unu TsHKENbIN X0 HaBoAsLLEro macTep
YCTPOWCTBA, CcKoM
perynupoBka
MOMEHTa Ccun
TPEHUS MOKOS
Tyroe BpaLLeHve 3arycTteHue Yuctka n Beinon
HUBENMPa BOKPYr cMasku cMmaska y3na HsieTCs B
ocu HaBoAsLLEro macTep
yCTpoWicTBa CcKoM
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11 METOObl U CPEACTBA MNMOBEPKU

11.1 O6wme yKasaHusA

HacTtoswmin pazgen yctaHaBnmBaeT Nopsgok
NpoBeAEHNS MOBEPKM HMBENMpPA B COOTBETCTBUU
c NP 50.2.006-94.

HvBenvp noanexuT nepBnYHON NoBEpPKe Npu
BbiMyCKe M3 MPOU3BOACTBA MNOCHe MNpPUEMO-
COATOYHbIX UCMbITAHWIA U MOCINE PEMOHTA.

HuBenup, Haxogsawmncsa B akcnnyatayum,
NOANEXUT NEPUOLMNYECKON NOBEPKE HE PEXKE OAHOMO
pasa B rog.

HuBenup, Haxogsawmicsa B akcnnyaTtaumm (Ha
XpaHeHUN), MOLNEXNT BHEOHEPEOHON MOBEPKE NPU:

- NMOBPEXAEHNN 3HaKa MOBEPUTENbLHOIO
KnenMma, a Takxe B clnyyae yTpaTbl CBMAETENLCTBA
0 MNOBEpPKE;

- BBOAE B 3KCNIyatauuto nocne nnTenbHOro
XpaHeHusa (6onee oO4HOro MeXMNOBEPOYHOTO
WHTEepBana);

- NPOBEAEHUN NMOBTOPHOW IOCTUPOBKA UK
HacTPOWKM, U3BECTHOM WUNW NpegnonaraeMom
yOapHOM BO3LENCTBUN HA HUBENWP, UMW HEYOOBIe-
TBOPUTENBHOW ero pabore.
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MoBepka NPoBOANTCSH B TEPPUTOPMArIbHOM OpraHe
[ocyaapCTBEHHON METPONOMMYECKON CIYXObI.
Mpv BBOOE HOBOrO HMBENMpA B 3KCMryaTauuo
3anucaTtb AaTy BBOAA Ha4ara akcnyartauuu.
[data BBOOaA HMBenupa B 3KchnyaTauuio
200 r.

11.2 Onepauuun noBepku
Mpun npoBefeHUN NOBEPKU AOSXKHbI BbIMNOM-
HATbCS onepawlmm, ykazaHHble B Tabnuue 3.

11.3 CpenctBa noBepku

Mpn npoBefeHWUM NOBEPKU  LOSXKHbI
MCnonb3oBaTbCs criefyoline cpeacTaa.

11.3.1 BusupHbie yernu onsi NpoOBEpPKU yCTON-
YMBOCTM LUTATMBA U NOACTaBKU, HAKIMOHA CETKU HUTEN.

B kayecTBe BM3MPHOWN LENN MOXET ObITb
ncnonb3oBaHa ToYyka npegmMeTra MECTHOCTH,
n3obpaxxeHne CEeTKM HUTEW Konnmumartopa, Mapka B
BUE NEPEKPECTUS, BbINOMHEHHOTO NMHOOLIM Cocobom.
PekomeHaoyemas wvpuHa LWTPUXOB B MUSIIMMETPax
0,012 - 0,018 S, roe S - paccTosiHMe OO Mapku B
MeTpax.

11.3.2 Peliku, noBepeHHble B COOTBETCTBUN C
nacrnoptom Ha penky 3H-c67 INC.

11.3.3 Basuc anvHoin (50£10) m. Yron HakrnoHa
nuHuM 6asuca He Gonee 5°. OTHocuTenbHas
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Tabnuua 3

Homep 0O6s3aTensLHOCTb
HaumeHoBaHne nyHKTa npoBeaeHNsi MOBEPKU
onepauuu MeToaa
(napameTpa) MoBEPKN  |npy BbINycke  |npwm akcny
13 Nnpoussod |atauumu n
cTBa U XpaHeHUn
peMoHTa
BHeLHWn ocMoTp 11.7.1 aa aa
OnpoGoBaHue 11.7.2 aa aa
Onpegenexune yrma i 9.2.6 aa aa
OnpeaenexHve 11.7.3B aa aa
[nvanasoHa paboTbl
KomneHcaTopa
OnpeaenexHve 11.7.3r aa aa
cucTeMaTu4eckon
norpeLLHocTV paboTbl
komneHcaTopa Ha 1'
HaKnoHa ocu HuBenupa
OnpeaenexHve
METPOIOrMYECKUNX
napameTpoB:
cpeaHen ksagpaTuiec 11.7.3a aa aa
KOW NOrpeLIHocTyn
M3MepeHUs NPEBbILLEHNS
Ha 1 kKM OBOWHOro xoaa
koadbduumeHTa 11.7.36 na HeT
HWUTSIHOTO JanbHoMepa
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MorpeLlHoCTb onpeaeneHns AnvHbl oTpeska 6asnca
He 6onee 1/1500.

11.3.4 Konnumamop yHusepcarnsHbiti YKH-1 ¢
doKyCHbIM paccTosiHueM He meHee 500 MM 1 LeHom
aeneHus ceTok 1'.

lMpmeyaHus

1 JonyckaeTcsa NpMMeHeHNe CPeLCTB NMOBEPKU
He nepeuYucrieHHbIX Bbllle, HO obecne4ymBatoLLNX
onpeaeneHne MeTpoSiorMYeckMx XapakTepucTuk c
Tpebyemon TOYHOCTLIO.

2 Cpeactea NOBEPKM A0MKHbI ObITb MOBEPEHbI B
YCTaHOBMEHHOM MOPSiAKE.

11.4 Tpe6oBaHus 6e30MacHOCTYU - B COOTBET-
CTBUU C pasa.6.

11.5 TpebGoBaHus K KBanucpukauumm
noseputens

MoBepKy HUBENMPa OOMKEH NPOBOAUTE OMbITHLIV
reogesncT co cneuunanbHbIM 0O6pa3oBaHueEM,
aTTecTOBaHHbIN Ha NpaBO MOBEPKM W UMEOLLNNA
YLO,OCTOBEPEHUE MOBEPUTESS YCTAHOBMEHHOMO 0bpasLia.

11.6 YcnoBusi noBepku U NOArotoBKa K Her
11.6.1 MNpn npoBefeHUN NOBEPKU OONXKHbI
cobntogaTbcs cneaytoLLme yCrnoBus:
Temnepartypa Bosgyxa (25+10) °C;
OTHOCUTEMNbHAas BriaXHOCTb Bo3ayxa 45 - 85 %;
OTCYTCTBME OOHOCTOPOHHETO HarpeBa;
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BO3MYLLiaOLLIME BUOpaLmMm U oNyKTyaLms aTMOC-
hepbl (MapeBo) He AOMKHbI Bbl3bIBaTb 3aMETHOIO Anst
rnasa konebaHusi N306paKeHUs PEeiKI.

Mepen npoBedeHWEM MOBEPKU HUBENUP U
CpeacTBa NOBEPKM OOMKHbI ObiTh BblAepKaHbl Ha
paboymx mecTax He MeHee 2 \.

11.7 NpoBegeHue nosepku

11.7.1 BHewHuli ocmomp NpoBOAMUTb B COOTBET-
ctBum ¢ 9.2.1.

11.7.2 Tposepky onpobosaHuemM NpoOBOANTb B
cootBeTCcTBUM € 9.2.2...9.2.5.

11.7.3 OnpedeneHue MemporoaudyecKkux
napamempos

a) CpeqHioto KBaapaTM4eCKyHo NorpeLHocTe m
N3MepeHusi NPeBbILEHNN Ha 1 KM ABOWMHOro xoga
NpOBOAUTL Ha NoneBoM cTenae B cooteeTcTBum ¢ FTOCT
10528-90.

3HaveHune m,,, BbIYNCIIUTL NO d)opmyne

2 2
J,=Z1(fﬂpj - foGpJ)
m_ = . , (3)
n

rae f  uf, - HEeBA3KM B NpsiMOM 1 0BpaTHOM
xopax j-oro ABowviHoro xopa (j=1,n);
N - KONUYECTBO ABOVHbIX X040B ( N 210 ).
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PesynsraTbl NOBEpPKU CHUTAKOTCHA YOOBMETBO-
pUTENbHBIMM, €CIIN BbINOSIHAETCA ycrnose m <m_
rae m - JONycTMMas CPefHas KBagpaTuyeckas
NOrpeLUHOCTb U3MepeHust Ha 1 KM OBOMHOro xoAa
(3 Mm).

©) 3HayeHre koahdULMEHTA HATSHOTO AanbHO-
Mepa K onpegenuTb no pesynsratam U3mepeHui
HUTSIHLIM JarbHOMEPOM OTpe3ka NHUKM 6asnca AnmHoO
50 m. [1ng 3TOro HUBENUP LIEHTPUPYIOT HaZ HavarbHoOM
TOYKOW OoTpe3ka Hasuca ¢ norpelHocTbio He bonee
1 cM. Ha KoHe4HOWM Touke OoTpes3ka yCTaHaBnmMBaloT
HUBENUPHyto perky. Nocne npuBeaeHns HMBeNMpa u
pevikn B paboyee NOnoxeHne HaBOOAT 3pUTENbHYIO
TpyOy HMBENMpa Ha PENKY 1 OTCHMTLIBAIOT MO e€ LuKarne
BEPXHUM “B” U HYXKHUM “H” LUTPUXaMU CETKU HUTER, YTO
COCTaBnseT OAVH NpuemM namepeHunin. Kaxxabii HoBbIN
npueM BbINOMHATb NOCMEe U3MEHEHUSA BbICOThI
HVMBenupa.

3HayeHue koadppuumneHTa K BblUMCAUTL MO

dopmyrne

K=———— (@)
cp

roe SO— 06pasLoBOe 3Ha4YeHVE ANWHBLI OTpeska 6asuca,

MM;
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d_= , ®)

rae |, n 1, - COOTBETCTBEHHO 3HAYEHMSI OTCHETOB MO
BEPXHEMY U HKHEMY LUTPUXaM CETKU HUTEN B j-OM
npueme uamepeHui, mm (j =1, n);

N — KONMYeCTBO NPUEMOB U3mepeHnii (n = 10).

B) [lInanasoH paboTbl KOMMeHcaTopa onpeaeniTb
Ha konnumaTtope YKH-1 cnegytoiyum obpasom:

- YCT@HOBUTb MPOBEPSIEMbIA HUBENUP TaKUM
obpasom, 4ToObl O4UH M3 NOABEMHbLIX BUHTOB
NMOACTaBKU PACMONOXUIICA CO CTOPOHbI OKynspa, v
TLIATENbHO OTTOPU30OHTUPOBATL HUBENWP MO YPOBHIO;

- HaBeCTM 3puTenbHyl Tpyby Ha CceTKy
LieHTpanbHom Tpybbl konnumaTopa;

- Ha NOABbEMHOM BUHTE caenatb MeTKy (Mernkom
Unu KapaHgallom), nocrne 4vero, Habnogas B oKynsp
3puTENbHOM TPYObI HUBENWUPA, BpaLlaTb NOABLEMHbIN
BUHT NOACTaBKM MO XOA4Y 4YaCOBOW CTpENku A0
MOMEHTa, Korga usobpaxkeHue ceTku Konnumaropa
Ha4yHeT ABUraTbCA OTHOCUTENBHO CETKN HUBENUPA;
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- ONpefennTb No HAHECEHHOW paHee METKE yror
NMoBOpOTa NOABLEMHOIO BUHTA (OH JOIMKEH HAXOOUTLCS
B npegenax ot 1/3 oo 1/2 obopoTa, YTO COOTBETCTBYET
15' HaknoHa HMBenupa) ;

- rocrne 3Toro HMBenup OTrOPU3OHTUPOBATL
CHOBa W onpegenutb BTopon npegen paboTbl
KOMMeHcaTopa, BpaLlasi MoAbeMHbIN BUHT NPOTMB Xoaa
YaCOBOW CTPEKMU.

r) CuctemaTu4eckyto NorpewHocTb paboThl
KOoMMneHcaTopa onpeaenntb Ha konnumaTtope YKH-1
cnepywowmm obpasom:

- yCTaHaBUTb HMBENUP Tak, YTOOblI OOAUH K3
noabeMHbIX BUHTOB MOACTaBKN PacronoXuncs co
CTOPOHbI OKyIsipa, U TLaTenbHO OTTOPU30OHTUPOBATb
HUBENWP MO YPOBHIO;

- HABeCTM 3puTenbHyl Tpyby Ha ceTky
LieHTpanbHoM Tpybbl KonnMmaTopa;

- BpalleHnem ONTUYECKOro KinMHa TOYHO
COBMECTUTb TFOPU3OHTasbHbIE LUTPUXW CETOK TPYObI
KonnMmaTtopa 1 HUBenupa;

- BpallaTb MNOABEMHbIA BUHT MOACTABKN,
pPacnoNoXeHHbINA Mo OKYNSIPOM HUBENUPA, MO XO4Y
YacoBow cTpenkM Ha 1/3 obopoTa, Y4To COOTBETCTBYET
15’ HaknoHa HMBEnNupa, Nocre 4Yero onpeaenuTb
BENNYMHY CMeELLEHUS N300pakeHNs ropn3oHTarnbHOro
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LUTpMXa CeTKM TPyObl KonnuMaTopa B BepTUKanbHOM
HanpasneHuy B A0OMNSAX LUMPUHBI LUTPKXa CETKM TPYObI
KonnumaTopa;

- CHOBa OTrOPU3OHTMPOBATL HUBENWP MO YPOBHIO,
NPOBEPUTL YCTAHOBKY FOPU3OHTarTbHbIX LLITPUXOB CETOK
KonnumaTopa v HMBenupa u noBTOPUTL NPOBEPKY, Kak
B NpeblayLuem criyyae;

- TaKMX MpremMoB HeOOXOAMMO BbINOMHNUTL He
MeHee 5 1 BbIYUCIUTL CpeaiHee 3HaYeHNe BENMNYUHbI
HEeCOBMNafeHNss TOPU3OHTAalIbHbIX LUTPUXOB CETOK B
O0NsSX LWWPWHBI LUTPUXa CETKM KonnumaTopa, cneays
npasuny, 4YTo ecnu nsobpaxeHve WTpUxa CeTKU
KonnmmMaTopa pacrorioXunoch Bbllle LUTpUXa CeTKU
HMBenupa, To BEeNUYMHy HecoBnageHust 6epyT co
3HaKOM MIIHOC, @ ECNN HNXKE, TO CO 3HAKOM MUHYC;

- BbIYUCIIEHHOE  CpefHee  3Ha4veHue
HecoBMafeHns LWTPUXOB He JOMKHO npeBbiwaTth 3,5
WWPUHBI  WITPpUXa CeTKU Konmnmmartopa, 4To
cootBetcTByeT 7" (Mnn 0,5" Ha 1' HaknoHa H1Benupa);

- TaknM ke obpa3om Heobxoaumo onpeaennTb
CUCTEMATMYECKYIO NMOrPELLHOCTL KOMMNEeHcaTopa npu
HaKIoHe HMBenvpa B MNPOTUBOMOSOXHYK CTOPOHY
(koraa NogbeMHbIN BUHT NOACTaBKM BpaLLAT NpoTUB
X0o[a 4acoBOW CTPErKN).
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11.8 OchopmneHue pe3ynsTaTtoB NOBEPKU

11.8.1 Tlpn nonoxuTenbHbIX pe3ynbTaTtax
NepBUYHON NN NEPUOANYECKON NOBEPKN MOBEPUTEND
penaet 3anucb B Tabnuue 4 unu 5 un ctaBut
noBeputenbHoe KNemmo wunu odopmnger
CBMAETENbLCTBO O MOBEPKE YCTAHOBNEHHOW (POPMbI
(npunoxexwe B).

11.8.2pu oTpurLLaTenbHbIX pesynsrarax NnoBepKu
BbIMyCK HUBENMpa B oOpaLLeHue 3anpeLlaeTcs. OTTmck
NOBEPUTENBHOIO KNernma 1 OTMETKY, YAOCTOBEPSIOLLLYIO
NOMNOXUTENbHbIN pe3ynbTaTt npeabiayLLen NoBEepKU B
Tabnuue 4 unu 5, racat 1 BbiJAKT U3BELLEHNE O
HENPUrogHOCTN K NPUMEHEHWIO C YKa3aHUeM NPUYrHbI
(npunoxenueIN).
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Tabnuua 4

Pe3ynbraThl nepBUYHONM NOBEPKU

HavmeHosaHue Honyctmoe PesynbTtathl PeayNbTaThl OBEDKA NOCTE DEMOHTA

npoeepsieMon 3HaveHve rnoBepKu Npu Y P P

XapaKkTepucT1Km Bbirycke 13 [ata | 3uaue | data |3uaue | Oata |3Haue
npoussoacTea Hue Hue Hue

Yron i HMBenupa He 6onee 10"

Lonyctumasi He 6onee 3 mm

cpeaHssa kBagpaTtu

Yyeckas norpetLu

HOCTb U3MepeHUs

npeBbILLEHUS Ha

1 KM OBOMHOro xoaa

KoahdunumeHT H1UTsS 1001

HOro gansHomepa
[Noseputenes [Noseputens [Noseputens MNoseputene
(nopnuce) (noanuce) (nopnuce) (noanuce)




N
o

MpoaomkeHue Tabn. 4

HaumeHoBaHve Honyctnmoe PesynbTathbl
o PesynbTaTthl NOBEPKX NOCNe peMoHTa

nposepsieMon 3HaveHve rNoBepKN Npwm

XapaKTepncTuKkm BbIMyCke 13 Jlata | 3naue | fata |3Haue | Aata |3Haue
npovssoacTea Hue Hue Hue

Onpepenerne +15'

AvanasoHa paboTbl

KoMneHcaTopa

Onpepenerne He 6onee 0,5"

cucTemaTnyecKomn

norpeLuHocTn

paboThbl

KomneHcaTopa Ha 1'

HakroHa ocu

HuBenupa
Moseputens Moseputens Moseputens Moseputens
(noanuceb) (noanuceb) (noanuceb) (noanuceb)




(3%

Tabnmua 5

Pe3ynbraTbl nepMoanyeckon NoBepku

HanmeHoBaHune Honyctmoe Mepvogny
o PesynbTaTthl noBepkn
nposepsieMon 3HaJveHve HOCTb
XapaKkTepucTukn noBepku [Nata | 3naue | Oata |3Haue | Oarta |3Haue
Hue Hue Hue

Yron i HMBenupa He 6onee 10" 1 pa3 B rog

[onycTtumast cpeaHsis He 6onee 3 mm

KBagpaTuyeckas

NOrpeLIHoCTb n3mepe

HWSA NPEeBbILLIEHUS Ha

1 KM [IBOMHOro xoaa

KoadhduumeHT HUTS 1001

HOro ganbHomepa
MoBepuTens MoBepuTens MoBepuTens
(noanucob) (noanucob) (noanucob)




SN
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MNpooomkeHne Tabn. 5

HaunmeHoBaHve
npoBepsieMom
XapaKTepUCTUKN

Oonyctmoe
3HaveHne

Mepuogny
HOCTb
MoBEPKU

PesynbTatbl noBepkn

3Haue
Hue

Hata

3Haue
Hue

Hata

3Haue
Hue

Lata

Onpepenexuve
avanasoHa paboTtb
KoMneHcaTopa

Onpepenexuve
cucTemaTm4eckomn
norpeLwHocT! paboTbl
KomMmneHcaTopa Ha 1'
HaKrnoHa ocu
HuBenupa

+15

He 6onee 0,5"

1 pa3 B roa

MosepuTens
(nopnuce)

MosepuTens
(nopnuce)

MosepuTens
(noanuce)




12 XPAHEHUE

HuBenup [OnXeH XpaHUTbCS B YUCTOM
nomeLleHun npu Temnepatype ot 5 go 40 °C u
OTHOCMUTENBHOM BNaXkHOCTH Bo3ayxa He 6onee 60%.
Mpn TemnepaTtype Huxe 25 °C gonyckaeTtcs
yBernuyeHve oTHocuTenbHon BnaxHoctu Ao 80%.
Bo3gyx B MOMeLLeHUN He OOJIKEH coaepxaTtb
npumecew, Bbi3blBalOLWMX KOPPO3UIO METarnsos,
HarneTbl Ha NOBEPXHOCTSAX OMNTUYECKUX AeTanen. He
[ONyCcKaeTCsl XpaHUTb B OQHOM MOMELLEHUN C
HVMBENMPaMn akKyMymnsaTopbl, KUCMOTbl U LLENoyw,
BbI3bIBaIOLLIME XMMUYECKN aKTUBHbIE UCMAPEHNSI.

HuBenupbl, ynakoBaHHble B QyTnapsbl,
pa3meLlaTtb Ha cTennaxax unu B Lwkadax B OAuH
paa. WTaTtuBbl XpaHUTb C BABUHYTbBIMU W
3aKpenneHHbIMU HOXKaMW, CTSHYTbIMU BHU3Y
PEMELLIKOM.

He pekomeHayeTcsa XpaHWTb KOMMNMEKT
HMBenupa Ha nony, Bo3ne nevyen n b6atapew
LeHTparbHOro OTOMMEHUS], Y OKOH.
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13 TPAHCINOPTUPOBAHUE

TpaHcnopTnpoBaHWe ynakoBaHHbLIX HUBENUPOB
NPOW3BOAMTL B KPbITbIX TPAHCMOPTHLIX CpeacTBax
nwoboro Buga B COOTBETCTBMU C NpaBuiamu
nepeBO3KM rPy30B, AEWCTBYIOLLUMUN HA TpaHcnopTe
AaHHOro Buaa, npy TeMneparype Bo3gyxa oT MUHYC
50 go + 50 °C.

HwvBenvpbl 1 perikn Heobxogumo obeperaTb
OT pes3KMX TOSMYKOB M y[apoB, Tak Kak 3TO MOXeT
NPUBECTU K UX MOBPEXOEHUID U Pa3bHCTUPOBKE.
Heobxoanmo cobnogaTe Bce npaBuna nepeBo3kun 1
norpysku, He 6pocatb, He KaHTOBaTb.
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14 CPOKWU CIYXBbl 1 XPAHEHUA U
FAPAHTUMN U3TOTOBUTENA

MpeonpuaTMe-U3roToBUTENL rapaHTUpyeT
Oe3oTkasHyl paboTy HuBenupa u obsaAsyeTcs
6e3803Me30HO PEMOHTUPOBATb €ro B TeYeHue
rapaHTUMHOIO cpoka npwv cobntogeHun NnoTpeduTenem
YCNOBUWI 3KCNyaTauum, TPAaHCNOPTUPOBaAHUSA U
XPaHEHWS, N3IMOXEHHbIX B MacnopTe, a Takke npu
HanuuuM gaTbl BBOAA B 3KCMyaTauuio, 3aBepeHHOMN
nevarbHo.

[apaHTUHBIN CPOK XpaHeHUsa 5 neT co OHs
N3roTOBMNEHUSI.

[apaHTUNHbBIM CPOK aKchnyaTauun 3 roga co
[OHS1 BBOAA B 3KCMIyaTaumio B Npegenax rapaHTUnHoro
CpOKa XpaHeHus.

CpoK XpaHeHUst HMBenvpa y noTpedutens He
bonee 12 mecsues.

B cnyyae He3anonHeHunst noTpebuTenem rpadbl
BBOZA B 3KCMIyaTaUMiO rapaHTUMHbBIA CPOK JKCMya-
TauUmM NCHUCTIETCA CO AHSA NPOLaXW HMBENvpa B
npeaenax rapaHTUAHOIO CPOKa XpaHEHUSI.

HapyweHune ycTaHOBOK, perynmpyembix B
YCMNOBUSIX 3KCNIyaTauum, ycTpaHseTcsa notpebu-
Tenem corfacHo ykaszaHWsaAM, U3ITOXEHHbIM B
HacTosLLEM NacrnopTe.
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Cpok crny>x0bl 6 ner.

Mo ncrteyeHnn cpoka cnyx0Obl HUBENUP He
npeacTaBnseT ONacHOCTU AN OKpY>KatoLLen cpeabl U
YerioBeka.
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15 CBEAEHUA O PEKITAMALIUAX

Peknamauun cocTtaBnsaoTcs B cneagyrwwmnx

cnyyasx:

1) HapyLleHne paboTocnocobHOCTY HUBENMpPa
Mo BUHE U3roToBUTENS (MOCTaBLUMKA);

2) HecooTBETCTBME HMBENUpa TpeboBaHUsIM
TEXHUYECKUX YCMOBUI B npefenax rapaHTUiAHOro

CpOKa aKcnnyatauun.

I'Ipvl COCTaBJliEHUN peKnamaunn HeobxoamMmo
YKa3aTb obcToATeNbCTRA, NMPn KOTOPbLIX BbIABIEH

nedekT, n xapaktep aedekra.

3anucbk 3aHocuTcH B Tabnuuy 6.

Tabnuua 6

[ata | KpaTkoe copepxaHvie
peknamauum

Mepbl, NpUHATLIE MO
peknamaumu
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1 - okyndap; 2 - Konnayok, 3 - KpblwkKa, 4 - Kopryc;
5 - kpemansepa; 6 - susup, 7 - 3pumenbHas mpyba;
8 - 6neHOa; 9 - Hasodsawul suHm; 10 - mpeeep;
11 - noOcmaska; 12 - No0beMHbIU 8UHM

PucyHok 1 - O6wumii BUA HUBENMpa
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1 - ycmaHo804HbIlU ypo8eHb; 2 - uHdekc;, 3 - numb;
4 - o CMUPOBOYHBIL 8UHM

PucyHok 2 - Husenup
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50

1 - 8UHMbI

PucyHok 3 - Husenup (Bug cHusy)




\
7

1 - Husenup; 2 - omeepmka (6onbwas) ; 3 - omeepmka;
4 - wnuneka; 5 - nacnopm; 6 - MacrieHka

PucyHok 4 - Ynakoska HuBenvpa
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Tabnuua nonpasok Ah, Ha TemnepaTypy npu

NPUNOXEHUE A
(cnpaBoyHoOE)

NCMNOJIb30BaHNN MeTarrin4eCcKmnx peek

t20)°c |5 |10|15|20|25|3o|35|40| 45 | 50 | 55 | 60
h, m Aht, Mm
1 o [0 |o5|05/05005]1,0[1,00 10101015
2 o loslos[1,0(1,0[1,5/1,5]120]2020(25]|25
3 los5]05(1,0[1,501,5/2.0[25]25]3,0|35]|35 |40
4 |osl1,0015]20[20[25[30]35]40 (45|50 |55
5 105]1,0[1,5[25(3,0[35]40}45]50|55|60]|70
6 [05]15[20[25(35(40]45]55|60 707580
7 |10]15[25[3,0[4,0(45|55]65| 7080|8595
8 |1,0]2.0[25(354,5[55(6,5|7,0] 8,0 [ 9,0 [10,0[11,0
9 |1,0]2,0[3,0[4,0[5,0[6,0[7.0/8,0] 9,0 [10,0]11,0]12,0
10 [1,0[2,5/3,5/4,5/55(7.0[8,0]9,0[10,0]11,0]12,5[13,5

roe t - TemnepaTtypa Bo3fyxa BO3Ne peiku npu
N3MepeHnm NPEeBbILLIEHNI ;

h - namepeHHoe MpeBbIlLEeHWEe MeXay ABYMS
TOYKaMy MECTHOCTM UM MeXAay HavyanbHow

M KOHEYHOW ToYKamm HUBEJNTMPHOIo Xoaa.
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Monpasky Ah, 6epyT co 3HaKoM, KOTOpbLIV UMEET
pasHocTb (t-20) n BHOCAT B abGCONOTHOE 3HAYEHWNE
N3MEPEHHOTO NPEBbLILLEHWS.

Mpumep:t=-10°C; h=- 3,215 m.

(-10-20) °C =- 30 °C.

Mo Tabnuue Ans aTMX ycroBun

Ah=-2 Mm=-0,002 m.

Takum 06pa3om, CrpaBieHHOE 3Ha4YeHNE N3me-
peHHoro npesbieHns h’=-(3,215-0,002)=-3,213 m.

Tabnuua paccymTaHa no hopmyre

Ah=h x (t-20) °C x 22,6 x 10°.
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1%2°]

NMPUNOXXEHUE B
(obsizaTensHoe)

KypHan HuBenupoBaHus IV knacca

Xog: ot penepa Ne 0o penepa Ne HaTta
Bpewms: Hauano KOHeL,
YcnoBus HabnogeHns
Habntopatenb Bbluncnurens
Ne penepa |PacctosHue OtcueTnbl NO MpeBbiwe- |CpegHee | t°C | Ah
[0 3agHen, penkam HUe, MM npesbiLle-
no 3-M HUe, MM
nepegHen
Homepa penku, M 3a0Hss | nepenHsis
peek S 3 n
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