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1.MEPbi6E30nACHOCTI!1 

,QnR o6ecneYeHI-!R 6eaonaCHoi1 pa60Tbl c 1-!HcrpyMeHTOM 1-1 

npeAOTspa1J.1eHHR TpasM onepaTopa 11 Apyroro nepcoHana, a 

TBK>Ke AflR npeAOTBp81J.18Hl-1R nospelKA8Hio1R I~Myi.J.1eCTsa , 

CI-ITYa\.11-111, Ha KOTOpble C118AYBT o6paTI-!Tb BHI-lMaH!-18, noMeYeHbl B 

AaHHOM pyKOBOACTBe BOCKfll-!4aTe!lbHbiM 3HBKOM, OOMe1J.1eHHbiM B 

TpeyroflbHI-lK PRAOM c Ha,£101-!CbiO OnACHO Hfll-1 BHlllMAHII'IE. 

noRCH8HI-!R K npeAynpe>t<AeHHRM npi-!B8A8Hbl HH>Ke. 

03HaKOMbT8Cb C HI-lMI-! nepeA 4T8HH8M OCHOBHOfO T8KCTa AaHHOfO 

pyKOBOACTBa. 

OnpeAeneHMe npeAynpe>t<;t~eHHM 

.& OnACHO lllrHOpHposaHHe :nero npeAynpe>t<AeHI-!R 1-1 
cosepweHHe OWH6KH BO BpeMR pa60Tbl 

MOryT npi-IB8CTI-1 K CMepTI-1 1-!fll-1 Bbi3BaTb 

cepbe3HYIO TpasMy y onepaTOpa . 

.& BHl-1MAHl-1E lllrHOp~-!pOBBH!-18 3TOfO npeAynpe>KAeHI-!R 1-1 

cosepweHI'Ie owi-!6KI-! so speMR pa60Tbl I 
MoryT BbiJBBTb nopa>KeHI-!e nepcoHana ~o~n~-1 

nospe>t<AeHI-!e 11MYIJ.1ecraa. 

6 3TOT CI'IMB0/1 yK83biB88T Ha A8i1CTBII.R, np~-t Bbl00flH8HYIYI 
KOTOpbiX He06XOAI-!Ma OCTOpolKHOCTb (BKfliOYa.R 

npeAynpe>t<AeH~-tR o6 onacHocr~-t) nos;cHeHI-!.R HaneYaTaHbl 
aoane CI~Maona . 

0 3TOT CI-IMB0/1 yKa3biBaeT Ha A8i1CTBI-IR, KOTOpble 3anpe1J.1eHbl. 
no.RCHeHfo1R HaneYaT8Hbl BOJfle CI-IMBOflB . 

• 3TOT CI-IMBOfl yKa3biBaeT Ha A8MCTBI-Il'l , KOTOpble AOfllKHbl 

ecerAa BbiOOflHl'lTbC.R . nol'lCH8HHl'l Hane4aT8Hbl BOJfle 
CI-IMBOna 



06w11e npe.aynpe?KlleHHR 

& OnACHO & BHIIIMAHVIE 

0 H11KOrAa He CMOTPI1Te Ha C011H4e Yepe3 3pi1Te11bHYto rpy6y. 
3ro MOJKeT np11secr11 K norepe 3peHI1R 

0 np11 yCTaHOBKe 11HCTPYMBHTa Ha Uir3TI1B H3Aeli<HO 33TflHI1Te 

CT3HOBO~ BI1HT. HeHaABli<HOe KpenneHI1e MOll<eT npi1BeCTI1 K 
na,AeHI1to 11HCTpyMeHTa CO Uir3TI1BB 11 npi1YI1H11Tb y~ep6. 

0 He CMOTpi1Te Yepe3 3p11Te11bHYto Tpy6y H3 C011HeYHbl~ CBeT, 

orpaJKeHHbl~ oT np113Mbl 111111 APYroro 611eCTfl~ero o6beKTa. 

3TO MOJKeT llpi1BBCTI1 K norepe 3peHI1R 
0 Ha,AelKHO 33Kpyr11Te 33lK11MHble BI1HTbl HOJKeK Uir3TI-1Ba, Ha 

KOTOpOM yCTaHaBillo1BaeTCfl 11HCTPYMBHT. HeBbln011HeHI1e 

3TOro rpOOOB3H11fl MOlKBT np11BeCT11 K ll<l,ABH11to llir3TI1B3 1<1 

0 np11 YKilaAKe 11HcrpyMeHra s ¢YT11Ap y6eA11Tecb, YTOObl see 
33MK11, BKiltoYafl 11 6oKOBble, 6bU111 JaKpbiTbl. HeJaKpbiTbl~ 
3aMOK MOll<eT np11BeCT11 K TOMY, YTO 11HCTpyMeHT Bbllla,AeT 113 
¢yr11Apa np11 TpaHcnop-rnposKe 11 npHY11H11T TpasMy. 

npi1YI1HI1Tb y~ep6. -
0 He nepeHOCI1TB UIT3TI1B, At.pJKa OCTpi1A HOJKeK B 

HanpaeneHHH APYr11X 1110AB~. 3TO MOlKBT npi1BBCTH K 

rpaeMaM nepcoHana. 

& BHVIMAHI!IE 

0 He 11C0011b3y~e ¢yrnAp B K3YeCTBB 110ACT3BKI1 A11A HOr. 
4>yr11flp CK011b3KI1~ 11 HeyCTO~YI1Bbl~, 003TOMY MOli<HO 11erKO 

0 n pH ycraHOBKe urraTHBa ABPli<I1TB pyK11 11 HOrl1 110A311bUJB OT 
OATOK HOli<BK UIT3TI1B3. ltlM11 MOlKHO nopaHI1Tb pyKy 111111 HOry. 

0 Ha,ABlKHO 33Kpenn.R~Te 33lKI1MHbl€' BI1HTbl HOli<BK UIT3TI183 

nepeA ero nepeHOCKO~. HeHa,Ae>KHOe KpenneHI1B MO>KeT 

npi1BBCTI1 K HenpeA611ABHHOMY 6b1AB11li<BHI1to HO/KeK 
llOCK011b3HyrbCfl 11 ynaCTb. -- urrar1o1sa 1o1 npi1YI1Hio1Tb Y!J.1ep6. 

0 He noMe~a~re 11HCTpyMeHT a ¢yr11Ap c noepe)!(AeHHbiMI1 
JaMK3MI1, n11eYeBbiMI1 peMHflMI1 1o11111 pyYKO~. 4>yr11flp 111111 

11HCTpyMeHT MOryT ynaCTb, YTO nplo1BeAeT K y~ep6y. 

0 He pa3M3XI1Ba~e orsecoM 11 He 6poca1he ero. 111M MOli<HO 
rpaeMI1poearb oKpyll<ato~l1x. 



/J:. OnACHO 

0 He ~cnoobJyi/rre pei'IKY e rpo30BbiX norOAHbiX ycnoe~SlX. 
Peii~Ka o5oaAaer xopoweii 30eKTponpoeoAI.1MOCTbiO, ~ eco~ 
B Hee OOnaAeT MOOH~Sl , 3TO MO>KeT op~eeCTI1 K CMepTI1 l'i/111 
Bbi3BaTb cepbe3Hble noepeJKAeHI1Sl y oneparopa. 

Q Co6o~QAaiire ocropo>KHOCTb op11 pa6ore e6ol1311 
BbiCOKOBOObTHbiX Ka6enei11111i'l TpaHc¢opM3TOpOB. Pei'IKa 
o6naAaer xopowelii aneKTponpoeOAi'IMOCTbiO, "' ecn11 
KOCHYTbCSl e10 3TI1X 11CTOYHI1KOB BbiCOKOrO HanpSl>KBHI1Sl, TO 
3TO MO>KeT np11eecr~ K nopa>t<eHI110 3!1eKTpi1YeCKI1M TOKOM. 

2.MEPblnPEAOCTOPO~HOCT~ 

06w11e Mepbl noenocropolKHOCTI1 

Onri1YeCKI11ii H11eeo11p cep1111 B20/B30/B40 SlBnSleTCSl 
TOYHbiM np~60p0M . 06paLJ<aliiTeCb C H~M 3KI\yp3THO 11 
06eperali1Te ero OT Cl1!1bHbiX TO!lYKOB 11 Bl16pa1..11111. 

H11KOrAa He CT3BbTe HI1Be011p HenocpeACTBeHHO Ha rpyHT. 

Ecn11 e~o1 ocraenSlere np116op Ha wrar~ee, JaKpolilre 
OObeKTI1B KpioiWKOiii, a CaM 11HCrpyMeHT HaKpoi/rre 
811H~OOBbiM YeX!lOM, KOTOpbilii BXOA11T B CTaHAaPTllYIO 
KOMnneKTa'-11.110. 

np1.1 yKnaAKe HI1Ben~pa a nnaCTI1KOBbllii cpymSlp 
nOMeLJ<aliiTe Bee npi1HaA!le>KHOCTI.1 B OTBeAeHHble Afl.R 
aroro Mecra. 

Yxog Ja np116opoM 

Hacyxo npor11paliire ~HcrpyMeHT, ecn1.1 e npol..lecce 
pa6oTbl Ha Hero nenana enara. 

BcerAa npor~pai/rre 11HcrpyMeHT nepeA yKnaAKOiii a 
cpyroSlp. ni1H3bl rpe6yiOT oco6oro YXOA3. CHaYana 
YAMI1TB C 1111H3 YaCTI11..lbl nblnl1 K"'CTOYKOiii A11S1 OY"'CTK"' 
m1H3. 3aTeM, nOAio1W3B Ha 1111H3y, BbrTp~>~Te KOHAeHcaT 
MSlrKOiii YI>ICTOiii TK3Hbl0 1.1011 C/le41.13!1ioHOiii cancpeTKOiii A11Sl 
npor~>~pKi'l n~<~H3 . 

AnSl npoT1.1pKI1 "~HCTpyMeHra 11n1.1 ¢ymRpa cnerKa 
HaMOYi'ITe MP.fKYIO can¢eTKY B cna6oM pacreope 
HeliirpanbHOro MOIOLJ<ero cpGACTBa. Bioi>KMV!Te cancpeTI\y, 
noKa OHa He craHeT eoa>KHolii , nocne Yero TLJ<aTeflbHO 
nporp~~re noeepxHOCTb ~>~HcrpyMeHTa . He ~<~cnonbJyliire 
AflSl npOT11pK11 opraHI1YeCKI1e pacreOpV!Tef111, T3KI.1e K3K 
6eH311H 1-1011 MOIOLJ<V!e cpeACTBa, COAepliC3LJ<!>1e LJ<eOOYio. 

npoeepRiilre, ycroliiY~>~e o~>~ wraT~>~B 11 33T.RHYTbl o~-1 ero 
BI1HTbl. 

Ecn11 Bbl o5Hapy>KI1Te KaK11e-o~>~6o HenonaAKI-1 eo 
epaLJ<310LJ<I>IXCS1 Y3CTRX, pe3bOOBbiX Aerao.Rx ~>~n~>~ 
Onn1YeGKI>IX Y3CTSlX (Hanp~>~Mep, 01>1H3aX), 06paT~>~TeCb K 
Al1nepy a aaweM per~>~OHe . 

nep110A11YeCK!>1 BblnOOHSlliiTe nosepKI>I 1>1 IOCTI1pOBKI1 
np116opa AOSl coxpaHeHI>I.R TOYHOCTHb X xapaKTep1.1CTI1K 
I>IHCTpyMeHTa. 



0TKBJ OT OTBeTCTBeHHOCTH 

flpeAno11araercR, YTO no11baoaare11b AaHHoro np~o~6opa 
6yAeT cneAOBaTb ace~ loiHCTPYK~IoiRM no pa6ore C HloiM lol 

nep~o~oA~o~4ecK~o~ npoBOAioiTb noaep1<11 (npoaepRTb pa6o4He 
xapaKTepHcr~o~K~o~ np~o~6opa) . 

flpoi13BOA11Te11b 11111>1 ero npeACTa811Te1111 He HecyT HHKaKOJil 

OTBeTCTBeHHOCTiol3a pe3y11bTaTbl cnyyaJi!HOfO 1>1111>1 

YMbiWJleHHoro 11Cn011b30BaHHR 11111>1 He~>~crto11b3oeaHI1R 

np1>16opa, 8 TOM Yl1cne 3a ¢>aKTHYecK~o~e, no6oYHble 1>11111 

KoceeHHbte y6btTK"', a ra101<e Ja norepto np~;~6br11~;~. 

np011380Aio1Te11b 1>1111>1 ero npeACTaBHTeml He HecyT HI'IKaKoi-i 

OTBeTCTBeHHOCTI1 aa KOC8eHHb1Jil y~ep6 111111 norepto 

npl16b1Jlf,! BC11eACT81>!e 11to6oiii npHpOAHOH KaTaCTpo¢>bl 

(3eM11eTpRGeHI1R, WTOpMa, Ha80AHeHI1R 1>1 T.n.), no>Kapa, 

HeCYaCTHoro cnyYaR 111111 Aelilcre~o~iii rpeTbHX 11114 1>1/1>1111>1 

nto6biX APYrl>lx np~o~YHH. 

flpOI'I3BOA11Te11b 11111o1 ero npeAcrae~o~re11111 He Hecyr HHKaKoiii 

oreercreeHHOCTI1 aa 11to6oe no8pe)f(AeH~o>~e 1>1 norepto 

np1>!6bi1111 BC11eACTBiole 113MeHeHioiR AaHHbiX, norep~o~ 
ABHHbiX, nepepbiBOB B pa60Te 11 T.n ., KOTOpble 11Me11iol 

MeCTo np~o~ pa6ore c np~o~6opoM 1>1111'1 IIICn011b30BaHI11>1 
HenpHrOAHOfO A11R pa60Tbl np~o~6opa . 

flp0"1380A1>1Te11b Wllol ero npeACTaBI>!TeJllil He HecyT HHKaKOi-i 

oreercreeHHOCTI>I aa 11to6oe noepe>KAeH~;~e 1>1 norepto 

npl>l6bl111>1, B03HIIIKUJee BC11eACTBI>Ie IIICJ1011b30BaHI1R 

np1>16opa 8 C11yYaRX, 0Tnlol4ato~I>IXCR OT TeX, YTO OnHcaHbl 8 
HaCTOR~eM pyKOBOACTBe. 

npoH3BOAHTe11b 1111H ero npeACTa8HTeJ1H He Hecyr HloiKaKOJil 

OTBeTCTBeHHOCTI>I 3a noepe>KAeH~o~e, Bbi3BaHHOe 

0Wiol6o4Hb1Miol onepa~I>IRMiol 1>1111'1 AeJi!CTBHf!MI'I , CBR3aHHbiM11 

C JlOAKntoYeHioleM APYfloiX np~o~6opoe. 

3. OC06EHHOCTI.1 Hr.18EJ111'1PA 820/830/840 

AaHHbtlil HHCTpyMeHT ocHa~eH 6btcrpoAelilcreyto~I>IM 
aeTOMaTH'leCKV!M KOMneHcaTOpOM C MafHHTHblM AeMncjJepoM. 

noc11e roro KaK np1>16op np~o~611113~o~Te11bHO Bb~CTae11eH c noMO~bto 
Kpyrnoro yp08HR, MeXaHI13M aBTOMaTI1YeCKOH KOMneHCa~l111 

yCTaHaB111o1BaeT 1111HI1to Bl1311pOBaHI1R T04HO B rDpi130HT. 

AaHHbliii 11HCTpyMeHT C03AaH Jl,11R roro , 4T06bl o6ecneYHTb 

cra61111bHYto pa6ory HeGMOTpR Ha YC110BI;!R OKPYJKato~ei-i cpeAbl, 
TBKI>Ie KaK 81>!6pa~I>IR VI 6biCTpOe 1>13MeHeHHe TeMnepaTypbl 

B03AYXa. 

V1HcrpyMeHT ~o~Meer ropi'I30HTa11bHbllil 1111M6 A11R yrnoBbiX 

loi3MepeH11Jil, a Aa11bHOMepHble HloiT11 GeTKI>I HY!TeJil MOryT 6b!Tb 

loiCn011b308aHbl AJ1R 113MepeHioiR paCCTORHI>I~. 

AaHHbliii I>!HcrpyMeHT 11Aea11bHO noAXOAioiT AJ1R OCHOBHbiX 

CbeMOYHbiX pa6 0T, rpa>KAaHCKHX loiH>KeHepHblX 11 CTpOI1Te11bHbiX 

pa6or. 

VIHCTpyMeHT T04HO BbiCTBB11eH B rop1>!30HT, ecn~o~ ny3blpeK 

HaXOAHTCR B ~eHTpe Kpyrnoro ypOBHR. 
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4. YACTII1111HCTPYMEHTA 

Ha pHCYHKe nOK838H HHBe11Hp 820 

2 3 

Tillll._,l-§~~r- 4 
5 

~~~~~~---6 

8 
14 

13 

12 

1. 6neH,!1a o6beKnlsa 
2. np~o~JMa 
3. Blol31o!p 
4 . IOCTHpOBOYHbl~ BHHT Kpyrnoro ypOBHSl 
5. Kpyrnbl~ ypoaeHb 
6. noAbeMHbl~ Blo!HT 
7. noACTSBKa 
8. B&<~HT TOYHO~ HSBOAKiol 
9. .flHH3bl 06beKT~>~Ba 
1 0. KpeManbepa 
11 . r Op1130HT811bHbl~ Kpyr 
12. V1H,!1eKc rop~<~JOHTa!lbHoro Kpyra 
13. Ko>KyX IOCT~>~pOBOYHbiX BI'IHTOB CBTKI'I HI<!Te~ 
14. 0Ky!l$lp 

* H~>~een~o~p 820 ~-!MeeT CbeMHbl~ OKy!lSlp 

10 
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5. nOArDTOBKA K PA60TE 

5.1 YCTAHOBKA lr1HCTPYMEHTA 

1) Pa3BR>KI'!Te peMeHb BOKpyr HO>KeK WTSTI'!Ba 11 OCB06CAHTe 

3a>KioiMHble BloiHTbl. (p~-!C . 5.1 ). 

3aJKHMHO~ BI.IHT 

PMC. 5.1 

2) He paCKil!iAbiBaR WTSTI'IB, BbiTRHI'!Te e re HO>KKI'I AO TeX nap, noKa 
ronoeKa urrar~o~ea He oKa>KeTCSl Ha ypoeHe rna3, 3aTeM 38TRH~>~Te 
3a>KI<IMHble BHHTbl. 

3) PaCCTORHI'Ie Me>KAy HO>KKSMI'I 
AO!l>KHO 6b1Tb TSKOBO, YTOObl OHio! 
o6pa3CBbiB81111 npRMOyrO!lbHbl~ 
rpeyrO!lbHHK Ha JeMne. 

4) Y6eA11Tecb, YTO ronoeKa urrar~>~ea 
pacnono>KeHa np~>~611~>~3~>~TenbHo 
rop~-!30HTa!lbHO . 3a<fJ~>~KCI1py~Te 
H8KOHeYHHKI1 HO>KeK wranma, 
yron~o~e ~<~X a rpyHT (p~>~c. 5 . 2) . 

PMc. 5.2 

HaKaHe<~HI.IK 

HO>KKI.I WTSTI.IBa 

11 



12 

5) np~-tAeplt<~-tBa.R np~-t6op Ha WT8THBe, 38KpYT~-~Te CTaHOBOH BHHT 
(p~-tc . 5.3). 

C¢ep~4eCK2ll 

ronOBKa WT8THBa 

3aJI<~MHOH B11HT 

PMC. 6.3 

6) KorAa ~-tcnonbJyeTC.R wran1a co e<Pep~-tYecKolii 
ronOBKOH, HeMHOrO ocna6bTe CTaHOBOiii BHHT, 
YAeplt<HBa.R np~-t6op 38 nOACT8BKY (6) ABYMA 
pyKaM~-t , ~>~ nepeMeUjaliiTe ee no ronoaKe 
wraT~>~Ba AO Tex nop. noKa ny3blpeK He 6yAeT 
H8XOAHTbC.R np~-t6nH3~-~TenbHO B 4eHTpe 
Kpyrnoro ypoBH.R (3) . (pHc.5.4) 

7) 3alt<MHTe CTaHOBOiii BHHT •. 

8) npH nOMOUjH nOAbeMHbiX BHHTOB (5) 

Ao6eliiTeCb TOYHoro pacnonolt<eHH.R nyablpbKa 
a 4eHTpe Kpyrnoro ypoaH.R. (p~-tc. 5.5) 

PMc. 5.4 

PMC. 5.6 

5.2 ~OKYC1.1POBAHI.1E 1.1 BblnOJ1HEHI.1E HAEiJ110AEH&11.1 

1) C nOMOUjbiO BH3Hpa (2) HanpaBbTe OKyn.Rp B 
CTOpOHY MHweHH (peliiKH). 

2) noaepHI.ne KOnbl.IO oeyMpa (9) no Yacoaolii 
crpenKe AO ynopa, nocne Yero, rnAAA a oKym'lp 
3pHTenbHOiii Tpy6bl, $KyCHpyliiTe 
~-tao6palKeH~-te oeTKH H~-~Telii , noHeMHory apaUja.R 
KOnbl.IO OKyn.Rpa npoTHB 48COBO!ii CTpenKH. 
0CTaHOBHTe BpBUjeHHe TOrAa, KOrAa 
H3o6palt<eHHe oeTKH H~-~Telii H84HeT CTBHOBI-ITbCSl 
Hepe3KHM. '-lacroro noeropeHH.R 3Tolii 
npo4eAYPb1 He Tpe6yeTC.R , nOCKOnbKy rna3 
QJOKyC~pyeTC.R HB 6eCKOHe'IHOCTb, 

3) BpaUjBSl BHHT TOYHO!ii HBBOAKH (8) , nOMeCTio1Te 
peliiey e 4eHTp non.R apeHI-I.R. BpaUjeHI-leM 
KpeManbepbl (7) ycrpaH1o1re napannaKc Melt<AY 
1-1300palt<eH~-teM peliiKI-I 1-1 oeTKH H~-~Telii . 

~ 
H~-teen~-tpbl 820 HMeiOT ABYXCKOpOCTHOiii BI1HT 
HaCTpOiiiKH QJOKyca (KpeManbepy). np11 TyrGM 
apaUjeHI1H KpeManbepbl ocyUjeCTen.Rerc;, 
rpy6oe ¢oeyc1-1poeaH1o1e. Ecn1o1 nocne rpy6olii 
HBCTpOiiiKH Bp8UjBTb KpeMBnbepy B 06paTHOM 
HanpaaneHVIIo1, MOlKHO OCyUjeCTBI-tTt:. T04HYIO 
Q:>oeyc...poaey. 

13 
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4) Ha6ntOAaR 8 OJ<YMP 3p~o~renbHoi:1 Tpy6bl , y6eA~-~TeCb 8 
OTCYTCfB~o~~ot napannaKca. 
napannaKC OTCYTCf8yeT B TOM cnyYae, KOrAa lol3o6pa>t<eH~ote 
o6beKTa ~ot ceTK~ot H~otrei:1 ocratOTCR HenQABI't>KHbiMOI APYr 
OTHOCio1TenbHO APYra np~-1 l't3MeHeH..,.., nono>KeH~otR rnaJa 
OTHOCio1TenbHO OK)'nRpa. 

5} np~o~ OTCYTCfBiotl-1 napannaKca Me>t<Ay l't300pa>t<eHHeM pei:1KI't lot 

CBTKOH H~o~Tei:1 MO>KHO np~o~crynaTb K Jo13MepeHio1SlM. np~o~ HMW-ilotlol 

napannaKca Heo6xoA~otMo noerop~otTb npo1..1eAYPY c wa~ 2, 
'-ITOObl nOBTOpHO BblnOnH~-tTb cjlOJ<YCO!poBJ<Y ceTKH HOITBH. 

np~o~ HM1ot41otl-t napannaKCB MOryT B03Hi'IKHYTb 60nbW~-te 
ow~ot6KH ~-t3MepeH~otli1 , noaroMy ycrpaH~o~re ere c noMOlJ.lbtO 
KpeManbepbl {7). 

np~ot pa6ore 8 ycnOBI-tl'IX RpKoro OCBBlJ.lBHI-tR Jo1CnOnb3yli!Te 

6neHAy, BCTpOBHHytO B 06beKT~-tB {TOnbKO B MOAMi'~ 820). 

6. PA60TA C 1!1HCTPYMEHTOM 

6.1 onPEAEflEHr.1E nPEBbiWEH111Iil 

1) YcraH0811Te npH60p npH6nH3~-tTenbHO nocepeA~He MB>t<AY TOYKaMiot 
A "' B {PJolc. 6.1). AanbHOMepHble H~-tTI1 cerK~-t H"fl'e~-t Moryr 6b1Tb 
~-tcnOnb30BBHbl AnSl BH3yanbHOrD KOHTponR paccrOSlH~-ti:1 {CM. pa3Aen 
«6.3 li13MepeH~ote paccrOSlH~otli! no ABnbHOMepHbiM HO!Tl'IM» ) . 

~ 
A11R AOCfl-t>KeH~-tR 6onbweli1 TOYHOCT~ot ~-t3MepeH~-ti:1 
ycraHOB~-tTe np~ot6op KBK MO>KHO 6n~ot:!<e K CBpeA~-tHe 
paCCfOSlHiotSl MB>t<AY peliiKBMH, '-ITOObl ~ot36B)I(8Tb OWl-tOOK, 
Bbi38BHHbiX HBCOBnBABHiotBM Blo13!-tpHbiX OCBii! . 

2) YcraHOBI1Te peli!K)' eepTI1KanbHO Ha TOYKe A. 
803bMOITB OTCYeT a {38AHRl'l peli!Ka) no pei:1Ke Ha TOYKB A. 

3) HaBBAI-ITBCb Ha pei:1K)', ycraHOBneHHyto Ha TOYKe 8, 11 B03bMI1Te 
OTCYBT b (nepeAHRSl pelo1Ka). 

4) Pa3HOCfb OTCYeTOB a - b RBnReTCR npeBbl weHI1e.~ TOYKI-t 8 
OTHOCioiTenbHO T04Kiol A (p~o~c . 6.1). 
np~o~Mep: h = a - b 

= 1.735 M -1 .224 M 

= 0.51 1 M 

A B 
PHC. 6.1 
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TaKI<IM o6pa30M, TOYKa B Ha 0.511 M Bblwe TOYKI<I A (3Ha4eH~<~e 
npeBbiUJeHI<Il'l 6yAeT OTp~<~LjaTellbHbiM , ecn~<~ TOYKa B HI<IJKe T04KI<I A .) 

<EcnM paccros:~HMe MelK,Qy TO'IKaMH A M B eenMKO MllM ecnM 

pa3HOCTb BbiCOT JHB'IMTellbHB> 

1) Pa36ei1re paccroRHio1e Ha HecKonbKO ceK4Hi11>1 onpeAe111.1Te 

npeBbiUJeHio1e Alll'l Ka)I(,D,Oiii ceKLjlo11o1 . 

LJitLi Cd If\ CKtJK1 
A 

P .. c . 6.2 

2) npeBb1UJeHI1e Me)I(,D,y TOYKBM!-1 A H 8 Bbl41-1cnl'leTCR KBK cyMMB 

npeBbiUJeH~o~iii no eceM ceKL.ll>lfiM. 

061.4M ¢opMyna cneAjiO!llBR: 
BbiCOTa onpeAe!ll'leMOI1 T04Kio1 = BbiCOTa 113BecTHOi1 TOYKI<I + cyMMB 
OTC4eTOB no 3aAHei1 pei1Ke - CYMMa OTC4eTOB no n epeAHeiii pei1Ke . 

~ 

IS 

AaHHbli1 npoCTeiilw~-tiii MeTOA He noJsonReT abiRBI-ITh ow~-t6K~<~ 
Hlo1Bel1~-tpOBBHI-Ifl . HaaeJKHee BblnOilHl'ITb 1>13MepeH~-tl'l OT T04Kio1 A AO 
T04KI>I 8 11 o6paTHO AO T04KI<I A. 8 3TOM cnyYae MOJKHO Bbi41>1CDio1Tb 
OUJio16Ky JaMbiKaHI-tfl . 

6.2 1113MEPEHI!1E roP1!130HTAflbHOrO YrflA 

1) 1!1cnonb3yiiire HI<ITRHoiii orsec 

( 15) Alll'l T04HOi1 yCTaHOBKI<I 

lo1HCTOVMeHTa Haa T04KOi1 . 

PMC. 6.3 

2) HaBeAioiTecb Ha T04KY A 11 apat4aiiire roplo130HTMbHbliii Kpyr Alll'l 
VCTBHOBKI1 OTC'leTa 0° 

P11c. 6.4 

3) HaBeA~-treCb Ha TOYKy 8 11 B03bM~-tre 
OTC4eT. 

npHMep: 92.5° (~-tn~-t 92.5 roH) 

!, :;:, ,,l,,ll~~~ , I 
P11c. 6.5 
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6.3 ~3MEPEH~E PACCTOHHI-111 no AAilbHOMEPHbiM H~THM 

AanbHOMepHble Hlo!TH ceTK~<~ HHTeioi MOryT HcnonbJoeaTbUl AnR 

H3M6p6HHR paCCTORHHioi Mfll<l AnR yCTaHOBKM HHCTpyMeHTa B ~eHTpe 
flHHHH, C06AHHRIO~elii ABe T04KI1. 

18 

1) HaB6Aio!Tecb Ha peioiKy M 110C41o!TaioiTe KOmNeCTBO C3HTHM6TpOBbiX 

A6fl6HHiii (/), HaJ<.OARIJ.lHXCR Me)f(,(ly ABflbHOMepHbiMH Hlo!TRMH. 

~CeTKBHI1Teii 

""""~''"-"""~-
PMC. 6.6 

2) nonyYeHHoe 3Ha4BHI16 3KBHBaJ16HTHO paCCTORHI'IIO B M6TPaJ< Me)f(,(ly 

peioiKOioi 11 I'IHCTPi'MBHTOM. 

np11Mep: 

Ecn~-1 I pasHo 32 caHTHMeTpaM, TO roplo130HTanbHoe npono>KeHHe 

OT ~eHTpa MHCTpyMeHTa A AO peioiKH 6 COCTaBnl'leT 32 M6Tpa (pHC. 

6.7). 

/(eM) 

PMC. 5.7 

7. nOBEPK~ ~ IOCT~POBKir'l 

7.1 KPYrilbM YPOBEHb 180" 

1) lllcnonbJYl'l nOAb6MHble BHHTbl 

npMBBAI1Te nyJblpeK e 4eHTp Kpyrnoro 
VDOBHl'l . (v 

2) nosepHHTe HHCTpyMeHT HB 180" (W!H 200 
rOH) (pHC, 7.1 ), 

ny3b1p6K He A011lK6H CM6CTI1TbCl'l 113 

~eHTpa. Ecn11 nylblpeK ace-TaKH 

CM6CTK11CR, BblnOnHI1Te IOCTI1POBKV B 
cn6AytO~eM nopJ!AKe: 

3) CKOMneHCMpyliire nonOBI'IHY CMBIJ.lBHHl'l 

ny3blpbKa C nOMOIJ.lbtO nOAbBMHbiX 
BI'IHTOB (PHC. 7.2). 

4) YCTpBH~o~Te oCTaswytOcR nonoBHHy 

CM6l.lj6H11l'l epal.ljeHHeM IOCTHpOB04HbiX 

BHHTOB KPYrnoro YPOBHR C nOMOIJ.lbtO 

WeCTHJl)aHHOfO Kni04B (PI1C. 7.3). 

5) noBTOpRHTe Oni1C3HHb16 Bblwe ABiiiCTBI'IR 

AO nonHoro yCTpaHeHI'll'l CMei.J.leHI'IR 

nyJblpbKa ypoeHR np11 noeopoTe 

3plo1TenbHOioi Tpy6bl B nt060M 
HanpaeneHHM. 

PMC. 7.1 

no.qbeMHbiMI< 

BI<HTaMI1 

PMC. 7.2 

BI<HTaMI< 

PMC. 7.3 
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7.2 ABTOMATIIIYECKitU1 KOMnEHCATOP 

1} np!-!BeA~ITe ny3blpeK B 4eHTp Kpyrnoro ypOBHR. 

2} HaaeA~ITeCb Ha 4eTKYtO 4enb, nocne 4ero 

noeepH!-!Te noAbeMHbli'i B~-tHT Ha 1/8 o6opora 
enpaao ~-tnl-1 eneeo 1-1 

npoKoHTpon!-!pyi'ire CMeiJ.IeHI-!e rop~-t30H­
TanbHOii HI-ITI-1 ceTK!-1 HI-!Tei'i HI-!Befl!-!pa 
OTHOCio1TBflbHO 4en~-t . HI-!Th AOnlKHa 
AepHyTbCSl 1-1 eepHyTbCSl Ha npe>KHee 
MecTO. 

Jli1HI1JI i 811311poB2HI1A 

PeKOMe~wercH npoeepHTb noee,qeHMe KOMneHcaropa np116opa 
KaJKAblii pa3 nepe~ Ha'lanoM pa6oTbl. 

AHanOfloi4HaR noeepKa MO)I(eT 6biTb BblnOnHeHa cneAYtO~I-IM o6pa30M: 

np!-!BeAI-ITe ny3blpeK B 4eHTp KPYrrlOro ypoBHSl . 

np~-1 Ha6ntOAeH..,.., 4eTKOi'i 4er11-1 cnerKa CyYKHIITB no HO)I(KaM WT3TI-IB3 
HnH Kopnycy np..,6opa. ropH30HTanbHaSl H~ITb AOn)I(Ha cnerKa 
AepHyTbCSl 1-1 eepHyTbCSl Ha npe)I(Hee MeCTO, YK33biB3Sl TBM C3MbiM Ha 

HOpMaflbHYtO pa6ory KOMneHcaTopa. 

20 

7.3 CETKA HIIITEII! 

1) YCTaHOBHTe npH6op np!-!6f11-!3HTBflbHO nocepeAI-IHB Me~y ro4 KaMI-I 
A 1-1 8. 803bMI1Te OTC4eTbl a1 ~-t b1 (p!-!C. 7.5). 

P11c. 7.5 

2) YCTaHOBI-1Te np1-16op Ha paCCTORHHI-1 2 M OT T04KI-I A 803bMI1Te OTC4eTbl 
a211 ~ (p1-1c. 7.6). · 

8 PMc, 7.6 

0CT3BbTe 3PI1TBflbHyiO Tpy6y HanpaeneHHOii Ha nepeAHIOIO peiiKY. 

Bbi'IMC11MTe 
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3) CHIIIMIIITe 3a~~Hbl\.1 KO>K}'X toCTillpOBOYHblX BIIIHTOB ceTKIII H~e\.1 (10) 

(piiiC. 7.8). 

PMC. 7.8 

4) Ecn111 pa3HOCTb M6JICAY b2' H ~ nono>K~ellbHa (OTPIII4aTellbHa ) , 

ropi1130HTallbHaJ'llj~b AOillKHa 6b1Tb nOAHS'ITa (ony~Ha). lJTOObl 

nQAHS'ITb ropH30HTallbHYIO HIIITb, 04eHb aKKYpaTHO JaTS'IHIIITe 
toCTHpoBO'lHbl\.1 BHHT C nOMO~biO toCTillpoBO'lHO~ Wlll>lllbKH (CM. 

PaJAen «8. CTAHAAPTHAfl KOMnnEKTAL\Vlfl • ). 

5) OnpeAen~e Hosoe 3HaYeHIIIe pa3Hocr~<~ ~· 111 b2 11, e cnyyae 

Heo6XCAiiiMOCTill, llOBTOp~e IOCTillpOBKY. 

npHMe'I3HHe: lJTOObl onyCTI1Tb ropi1130HTallbHYIO Hlo1Tb, ocna6bTe toCTI1-

poBOYHbl\.1 BIIIHT aHallOfiiiYHbiM o6pa30M. 

~ 

PMC. 7.9 
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8. CTAHAAPTHAfl KOMnilEKTAUIII.s:! 

2 3 4 

8 7 6 5 

1. H111een111p .......... .. .. 

2. HIIITS'IH0\.1 OTBec 

3. Wecr111rpaHHbl.-; K/1104 .. 

4. IOcrillpoeoYHaJ'l wnHilbKa .......... . 

5. PyKOBOACTBO no 3Kcnnyara411ill .. .... . 

6. BHHillllOBbl\.1 Yexon .. .. .. .. .. ...... . 

7. Can¢erKa AilS'! npor illpK11 .............. .. 

8. KpbiWKa o6beKTi11Ba 

620 
CxeMa yKna,qKH 

.......... 1 

.......... 1 

.. .. . 1 

.. ... 2 

.. .... 1 

1 

............. 1 
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630/640 
CxeMa YKI1i1AK11 

8 

24 

2 3 

7 56 

1. H~o~sen11p .. .. .. .... .. 

2 . HI1TRH0171 oreec . 

3. WeCTI1rpaHHbliil K1lto4 ... 

.. ............ ...... ............ .. ..... 1 

.. .. ........................ ...... ..... 1 

.. 1 

4. IOCT11poB04H31'l Wn111lbK3 .. .. 2 

5. PyKOBOACTBO no 3Kcnnyaral.jl111 ............ . .... .... .. .. . 1 

6. B11H111lOBbliil 4exon .................... . ... 1 

7. CancperKa Aill'l npor~o~pK!II ..... .... .. .. .. - 1 

8. KpblWKa o6beKTI1Ba 

9 . .QOnOnH~TEflbHbiE nPIIIHA.QflE>KHOCT~ 

nO,QC8ETKA LAB (TOilbKO B MO,Qelll'l 820) 

YCTpoV!CTeo noACBBTKI1 LAB MO>t<:Ho 11CilOnb3oeaTb AilH 

H11Bem~poB3HI1R 6 ycnOBI1RX HBAOCT3T04 HOV! OCBelJ.lBHHOCTI1 

( pHC. 9.1). 

Peryn~poa•a RpKocr~ 

1) HaAeHbTe yCTpoV!CTeo noAceeTKI1 Ha ap~-~TenbHYto rpy6y AO ynopa. 

6neHA3 A01l>t<:Ha 6b1Tb CHRT3. 

2) BKilto4HTe yCTpOV!CTeo noAcBeTKI1 .., HaCTpoiilre RpKOCTb c 
nOMOlJ.lbiO perynl1pOB04HOrO BI1HT3 . 

OnTII'IYECKII'I&i! MII'IKPOMETP {TOilbKO B MOABilH 820) 

CbeMHbliil OnTI14BCKI1Vi M11KpOMeTp OM5 npeAH33Ha4eH AilR 

BbiCOKOT04HOrD H"1B91111pOB3HI1R. 8palJ.leHI19M M11KpOMBTpBHHOrD 

B!IIHT3 MO>t<:HO CM9lJ.l3Tb Bl1311pHyto OCb 3pi1TBilbHOVi Tpy6bi no 

B9pT11Kallill Ha 10 MM. L\eHa H311MeHbwero Ae11BHI1R M11KpOMer pa 

COCT3B11RBT 0.1 MM, MI1HI1M31lbHDe p3CCTOI'lH119 cpoKyCHpOB3HI11'l - 1 

M . 

,Qnl'l HI1B91ll1p063HI'II'l cneAyeT 11Cfl01lb30BaTb BbiCOKOT04Hbl9 

HI1Benl1pHble peioiKI'! C i.jeHOVi AB119H111'l 1 CM. 
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MHKpoMerpeHHbl~ B~HT 

<l>>~Kcarop 

P11c. 9.2 

1) YcraHOB.,re M.,KpoMerp OMS Ha 3p~<~renbHYIO rpy6y H~<~aen~<~pa 
820/ 821 ., noeepHHTe c:j:>HKcarop AO ynopa All~ 3aKpenneHHil 

MHKpOMBTpa Ha Tpy6e. 6JlBHA8 AOJl>KH8 6b1Tb CHSlT8. 

2) noeopa411B81iiTe M11KpoM8TpeHHbllii BHHT AJlR CMBLljBHHil 

BH311pHOiii OCH AO TBX nop, nOK8 H8HBCeHH81l H8 peliiKy 

fP8AY11pOBK8 HB OKalKBTCR MB>KAY KJ1HHOBHAHbiMI1 HHTRMI1 CBTK., 

,[IJlR B3RHIR T04HOrD OTC4BT8, K8K nOK838HO H8 p.,C. 9.3. 

3) fnRAR a OKYnRp M.,KpOMerpa, BOJbM.,re OTC4BT. HaHMBHbW81l 

4BH8 ABJlBHHSl cocraBJlRBT 0.1 MM. 

4) AnR nony4eHHR OKOH4arenbHoro peJyllbTara cnoJK.,Te OTC4eT no 

MHKpoMeTpy C OTC4BTOM no caHHIMBTpOBbiM ABJlBHHilM peliiKH. 

P11c. 9.3 

0 
8J 

npHMep: 
Orc<~er no pe~Ke 
0TC4eT no MHKpoMerpy 

152 CM 

+ B.7MM 
152.87 CM 

AllSl AQCrHlf<BHI-ISl M8KC!-1ManbHO~ T04HOCTH nocneAHBB 
Bp8UjBf!HB Mi-~KpOMBTpeHHOro BW-!Ta BblnOJlHSlliiTe no 
'lacoeo~<~ crpenKe. 
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o ,Q~AfOHA1lbHA5l HACA,QKA HA OKY115lP DE16/DE22 

,Q~o~arOHBllbHYIO HBcaAKY HB OK}'lll'lp 0E16/0E22 MO>KHO 

loiCJ10llb308BTb Alll'l HB61ltOABHI1iil 8 CfecHBHHbiX ycnOBioll'IX. 

DE16 An~ B20 

• 

1) ,Qn!l ycraHOBKI1 0E16 CH11MI1T8 C HI1B81llolpa OK}'Mp, OTB11HTI1B 

AI111 3Toro Kpene)f(HOe KOilb40, 11 np11aepH11Te Ha ero Mecro 

A11aroHBilbHYIO HBcat\KY. 
,Qnl'l ycraHOBKI1 0E22 Ha HloiB8lll1p npocro H8ABHbT8 A11aroHanbHYIO 

HBcat\KY HB 3Bll\11THbliil KOJKYX IOCTI1pOBOYHbiX BHHTOB C8TKI1 HI1Teiil. 

2) np~o~Aep>t<118al'l OE16/DE22 38 OCHOBaHI-18 c¢0KYCI1pyiilre 
113o6pa>t<8HIIe GeTKII HI1Teiil, Bpall\al'l Alll'l 3TOrO OK}'lll'lp 
A~AaroHanbHOiil HBC8AKI-I. Am• cj:JoKyc11poaaH11l'l Ha peiiiKe 
11Gn0llb3yiilre KpeMallbepy HIIBBllllpa. 

HBBeABHI>IB 1o1 cj:JoeyCHpoaaHI18 BblnOllHl'liiiTe B COOTBBTCT'BIIIol C TeM, 

KBK 3TO On1.1C3HO B pa3ABI18 «5.2 ()>QK}'CiolpoBBHI-18 Iii BblnOllH8HI18 

H36lltOA8HI1iil ». 

~ 
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CbBMHbliil OKynl'lp HI1BBJII1pa 820 MO>KHO 3aMBHI1Tb HB 

nocraBlll'IBMbliil AOnOllHI1TellbHO OK}'lll'IP C yaellW-i8HI1eM 40X (El5). 

o CbEMHbllit OKY11RP EL5 (ronbKO AJ1R Mo,o.emt 820) 

CbeMHbliil OKYllRP EL5 ysenw-ii1Baer co craHAapTHbiX 32 KpaT AO 40 

KpBT. 

10. TEXHif1YECKif1E XAPAKTEPif1CTif1Kif1 

B20 I 830 I 840 

3pKTe11bHaJ! Tpy6a 

AmiHa 215 MM 

V1ao6paJKeH~e np~Moe 

A~aMerp o6beKT>~Ba I 42 MM 36 MM I 32 MM 

YaenH4eHHe I 
32X 28X I 24X 

Yron non11 3peH>lll i 1"2C' 1"25' 

Pa3peweH>~e 3,0' 3,5' I 40" I 

M>~H>lMBnbHoe <jloKycHoe paCCTOIIH11e 0,2 M ! 
Ko3¢¢>~4HeHT HIHRHoro ABnbHOMepa 1:100 

I 

nocTOIIHH311 nonpaaKa ABnbHOMepa 0 

ropM30HTanbHI>Iii ~q>yr 

A>~aMerp 103 MM 

Ha>~MeHbWaA 4eHa AeneH"A 1" .,n., 1 roH I 

AMana3oH pa6oTbl KOMneHcaTopa ±15' 

Kpymblii ypoaeHb : 
l.leHa AeneHHII 10'/2MM ! 

CKO Ha 1 11M ABOMHOrO XOAa 

6e3 MMKPOMerpa 0,7 MM 1,5 MM I 2.0 .. &.1 I 
C MMKpOMeTpOM 0,5 MM - I 

nblneanaf038UIMTa 1Px6 (IEC60529·2001) 

Pa6o~aA TeMneparypa OT -20•C AO +50"C 

TeMneparypa xpaHeHMA or -4o•c AO T 7o·c 

ra6apKTbl 

WHpHHa 130 MM 

AflHHB 215 MM 

Bb1cora 140 MM 135 .. M 

Mace a 1.85 Kr 1 7 Kr 
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