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BBE,QEHIAE. 

PyKOBOACTBO no 3Kcnnyara41111 npe,QH83H~BHO AnR 03H8KOMnBHl1R o6cny>K11B8IOU\Bro nepcoHana 
c TBXHl14BCKl1Ml1 xapaKTep11CTl1K8Ml1, yCTpoHCTBOM 11 pa60TOH, npae11naM11 11cnonb30B8Hl1R no H83H84BHl1IO, 
TBXHl14BCKOro o6cny>K11B8Hl1R, xpaHBHl1R 11 TP8HCnOpTl1poeaHl1R perynRTopoe ASBneHl1R AO ce6R npRMOro 
ABHCTBl1R. 

npe,qnpl1RTl19·113roTOB11TBnb nOCTORHHO BBABT pa6ory no ycoeepWBHCTBOB8Hl1IO 113,QBnl1R, 
no3TOMY B HSCTORU\BM PYKOBOACTBe MOryT 6b1Tb He OTpaJt<BHbl He3H~l1TBnbHble 113MBHBHl1JI B KOHCTpy1<41111, 
11MBIOU\11BC$1B113,QBnl111. 

K MOHTaJt<y, 11cnonb30B8Hl1IO no H83H~BH11IO, TBXHl14BCKOMY o6cny>K11B8Hl1IO 11 pBMOHTY 
perynRTOpoB AOnyCKSIOTCR n114a, AOCT11rw11e 18-neTHero eoopacTa, 113yYl1BWl1B HSCTORU\BB PYKOBOACTBO 11 
npoWBAW11B nQArOTOBKY B 06beMe rpe6oB8Hl1H COOTBBTCTBYIOU\11X Kean11¢11Ka4110HHblX xapaKTep11CTHK. 

1. onlACAHIAE IA PA60TA. 

1.1. HA3HA4EHll1E. 

PerynRTOpbl ASBnBHMR AO ce6R npBAHa3Ha4BHbl AnR aBTOMaTl14BCKOro nOAABPlK8Hl1JI 38A8HHOro 
AaeneH11J1 pa6o4elii CPBAbl nocne o6l>&KTa (Ao ce6R) nyreM 113MBHBHl1R pacxoAa. 

PerynRropbl AaeneHMR npRMoro A&liiCTBl1R RBnRtOTCR pery1111pyt0U\MM11 ycrpoliicreaM11, 
11cnonbJYt0U111M11 AnR nepeM&U\&H11R perynMpytOU\&ro opraHa 3Heprnt0 npoTeKat0U1elii cp&Abl. 

PerynRrop np&ACTaenReT co6olii HOpMallbHO 38Kpb1Tbllii perynMpyt0U1Mlii opraH, np11H411n A&liicre11R 
KOTOporo OCHOBSH HS ypaeHOB8Wl1B8Hl111 C111lbl ynpyrolii A8¢0PM841111 npy>Kl1Hbl HSCTPOHKM 11 Cl111bl, 
C03,Q8B88MOH pa3HOCTblO A8Bl18H11H B MeM6paHHblX KaMepax npMBOA8. 

1.2. TEXHll14ECKlllE XAPAKTEPlllCTlllKlll. 

1.Pa6o4aR CpBAa- BOAS, BOARHOH nap, BOJ,Qyx, H88rpecc11BHbl811 H8TOKCl14Hbl8 ra3bl. 
2.TeMneparypa pa604el1 cp&Abl • +5 .. . +200°C. 
3.YcnoeHoe AaeneHMe - 1,6 Mna. 
4.,Q11ana30Hbl H8CTpOHK11 perynRTOpoe - 0,04 ... 0, 16 Mna (0,4 .. . 1,6 KrClcM2

) ; 

0, 1...0,4 Mna (1 ,0 .. .4,0 KrC/CM2
) ; 

0,3 ... 0,7 Mna (3,0 ... 7,0 KrC/cM' ). 
5.30Ha nponop4110H8nbHOCT11 no rOCT 11881-76 - H8 6onee 10 % OT eepXHero npe,qena H8CTpoliiKl1. 
6.30H8 HB4yBCTBITT811bHOCTl1 no r OCT 11881-76 ·He 6onee 2,5 % OT eepXHero npe,qena H8CTpoHKl1. 
7 .nocTORHHaR BpBMBHM no rOCT 11881-76 • H8 6onee 16 C. 
8.0THoc11TenbHaR npoT84K8 no rocr 11881-76-He 6onee0,05% 0T Kv. 
9.noAcoeAl1HBHl18 K Tpy6onpo90Ay - ¢ naH4eeoe c pa3MepaMl1 ynnoTHMTBnbHblX noeepXHOCTelii M 
npMCOBAMHl1TBnbHblMl1 p83M8paMl1 no rOCT 12815-80. 
10.0r<py>K8tOU1aJI CpBA8 • 803.QYX. 
11 .TeMneparypa 0KpyJKat0U1ei1 CPBAbl- +5 ... +so•c . 
12.Bna>KHOCTb OKpy>KatOU\8H CPBAbl - 3 

llHMeTJI HOM11Hant.Ht.1ii, DN 15 20 25 

l.,MM 130 150 160 
H1, MM 535 545 575 
Macca, Kr, He 6onee 10 11,5 14 

32 40 50 65 80 

180 200 230 290 310 
595 600 610 625 630 
18 20 22 32 38 
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100 125 150 

350 400 480 
660 690 740 
45 50 60 

MATEPlllAJlbl OCHOBHblX,QETAJlEl'.1: 

Kopnyc - 1.1yryH C420 
KpblwKa ·4YryH C420 
MeM6paHH8$1 KOp06Ka, CBAnO, nopweHb, WTOK- HeplKaBBIOU\aR CTanb. 
npy>KHHa -CTanb 60C2A. 
MeM6paHa - EPDM; NBR. 
YnnoTHBHl1JI WTOKa - EPDM; ¢ToponnaCT. 
HanpaenRt0U111e, ynnonieH11e JaTeopa - ¢roponnacr. 
OCTanbHblB ABTanl1 - CTanb 20, CTanb 45. 

1.3. YCTPOl'.1CTBO Iii PA60TA PErYJ1flTOPA. 
1.3.1 . YcrpoliiCTeo perynRTopa AaeneH11R AO ce6JI npRMOro ABliCTe11R 11306palKeHo Ha p11c.1 , 

nepe4eHb Aeranelii e Ta6n.1 np1o1noJKeH11R. PerynRrop COCTOl1T 113 rpex rnaeHblX 3neMeHToe: KnanaHa I, 
np11BOAa 11113a,Q<rr411Ka Ill. 

KnanaH perynRTOpa np11 OTcyTCTBl111 A8BnBHl1R HOpManbHO 3aKpblT. lllMnynbC peryn11pyeMoro 
AaenBHl1R nOAaBTCJI 11MnynbCHOlii Tpy6Kolii Ha MBM6paHy 29 co CTOPOHbl KOpnyca I (wry4ep «+» no3. 20). 
lil3MBHBHl1e peryn11pyeMOroAaBnBHl1R, ycraHOBnBHHOro np11 noMOU\11npy>KHHbl60 B 3a,Q<rr411Ke Il l, np11BOAl1T 
K CAB11ry WTOKa 36 11 np11KpblTl1IO 11n11 OTKpblTl1IO rapenKl1 5 KnanaHa AO MOMBHTa, KOrAa een111.111Ha 
peryn11pyeMoro AaBnBHl1R AOCTMrHBT eenl1411Hbl, yCTaHOBnBHHOH Ha 3aAaT411KB. 

1.3.2. CxeMbl noAKnt04BHl1R perynJ1ropa AaeneH11R AO ce6R 11306paJKeHbl Ha p11c.2 11 p11c.3 
np11nolKeH11R. 

1.3.3. BHMMaHMe: BO M36eJKaHM8 noep8JKA8HMR MeM6paHbl He AOnycKaeTCR nQAaBaTb 
AaeneHMe Ha wry4ep «·» 11n11 yCTaHaenHeaTb 3arnyw Ky Ha wTy 4ep «-». WTy 4ep «·» ecerAa AOnlKeH 
6b1Tb OTKPblT Ha aTMOC<l>epy. 

1.4. MAPKlllPOBKA. 
Ha Kopnyce perynRTOpa 3aKPenneHa ra6nl14K8 c OCHOBHblMM CBBABHl1RMl10611J,Qen11M. 

2. 111cnonb30BAHIAE no HA3HA~EHIAIO. 

2.1. no,QroTOBKA PErYnflTOPA K 111cnOJ1b30BAHllllO. 
2.1.1. K Mecry MOHTaJt<a perynRTOP TpaHcnopTMpoBaTb B ynaKOBKB nPBAnPl1RTl1Jl-M3roTOBl1TBnJI. 
Ha MBCTe ycraHOBKl1 Heo6XOAMMO np&AYCMOTpBTb npoxQAbl, AOCTaT04Hbl8 AnR npOBeABHl1R 

MOHTSlKHblX pa6oT M 6e30naCHOf'O o6cny>1<11eaHl1R 113A8nl1R. 
Mecro MOHTaJt<a perynJITOpa Ha rpy6onpoBOA8AOnlKHO OTBB48Tb Tpe6oB8HHJIM COOTBeTCTBytOU\MX 

HOpMaTMBHblX AOKyMBHTOB (npae11n ycrpoi1CTB8 11 6e30n8CHOH 3KcnnyaTa41111), ABHCTBl18 KOTOpblX 
pacnpocrpaHRBTCJI Ha AaHHblH B11A o6opyAOB8HMR. 

nepeA MOHTaJt<OM paCKOHCepe11poeaTb perynRTop nyreM YA8n8HHJI ynaKOBKl1 nPBAnPHJITl1R· 
113f'OTOBl1TenJI, npoeepl4Tb Bl13Y8nbHblM OCMOTpoM Hapy>t<Hoe COCTORHl1B perynRTopa Ha OTCyrCTB11e 
MexaHl14BCKl1X noepeJKA8Hl1M, npoeepMTb COOTBBTCTBM8 napaMerpoe, yKa3aHHblX B MapK11poBKe Ha Kopnyce, 
rpe6oeaHl1JIM TBXHl148CKOHAOKyMeHTa4111106beKTa, Ha KOTOPblM yCTaHaen11eaeTCJI perynJITOp. 

PeryAArop yCTaHaen11eaTb Ha rop11soHTanbHOM y...acrKe Tpy6onpoeoAa cornacHo cxeMe 
noAKnt04BHl1R (pMc.2, p11c.3 np1<1noJKeH11R). B cny...ae HeeoJMOlKHOCT11 yCTaHOBKl1 perynRTopa Ha 
rop1130HTanbHOM y...acrKe rpy6onpoeoAa AOnycKaercR npo113BOA11Tb yCTaHOBKY Ha eepT11KanbHOM 11n11 
HaKnOHHOM y...acTKe. nepeA perynRTOpOM yCTaHOBMTb M8fHMTO-C8T4aTblH ¢11nbTp. 

np11 TBMnepaType pa604ei1 CPBAbl AO 120°C perynRTOp pa3pewaeTCR ycraHaen11eaTb B nt06oM 
nonOlK8Hl1 11: 3aAaT411 KOM eepTl1KanbHO eeepx; eepTMKanbHO BHl13; rop1130HT8nbHO B CTOpOHY "1nl1 OOA nt06blM 
yrnoM K eepT11Kan11. np11 ycraHOBKe perynRTOpa 3BA8T411KOM B CTOpOHY nOA M8M6paHHYIO KOp06KY 
JKenarenbHO CTaBl1Tb ynop AnR npeAOTBP8U\BHl1R nOBblW8HHblX M8XaHl14BCKl1X Harpy30K Ha rpy6onpOBOA. 

npM T&MnepaType pa60'l8M CP8Abl BblW8 120°C MnM npM Mcnonb30BaHMM napa B Ka48CTB8 
pa6o'lel4 cpeAbl perynRTop ycTaHaenHeaTb J&AaT'IMKOM BHM3. AonycTMMoe OTKllOHeHMe OT 
eepTMKanM 90°. Ha MMnynbcHyio nMHMIO ycTaHaenMeaTb KOHA8HCa4MOHHo-paJA8nMT8nbHblM cocyA 
(Aanee K-p. COCYA). 

B cny1.1ae, ecn11 perynRTOP 11MeeT oco6eHHOCTl1 no ycTaHOBKe, OHM yKa3aHbl B nacnopTe Ha 
KOHKp8THOe M3,Qen11e. 
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B MecTe 3a6opa HMnynbca Heo6xOAHMO npeAyCMOTpeTb pyYHOiil 3anopHb1iil KpaH, no3BOnS110LL1Hiil 
OTKnl04aTb AaeneHHe OT HMnynbCHOiil flHHHH. An}'! H36eJKaHHSI 3arpS13HeHHSI HMnynbCHOiil flHHHH 3a6op 
HMnynbca lKenaTenbHO OCYL40CTBflSITb ceepxy HflH C60Ky Tpy6onpOBOAa. 

nepeA perynITTopoM H nocne peryn}'!Topa JKenarenbHO npeAycMorpeTb PY4Hb1e 3anopHb1e KpaHbl, 
n03BOflSllOL1.1He npoBOAHTb TeXHHYeCKOe o6cnylKHBaHHe H peMOHT perynsirnpa 6e3 He06XOAHMOCTH BblnYCKa 
pa6o4eiil cpeAbl H3 eceiil CHCTeMbl. 

B npo1.1ecce MOHTaJKa AOfllKHO 6b1Tb HCKfll040HO nonaAaHHe BHYTPb Tpy6onpOBOAOB M peryfl}'ITOpa 
rpS13H, necKa, OKaflMHbl MT.,(\. 

CoeAHHMTenbHble cpnaHl.lbl Tpy6onpoeoAa AOfllKHbl 6b1Tb ycrnHoeneHbl 6e3 nepeKocoe. He 
AOnycKaeTCSI ycTpaHeHMe nepeKOCOB 3a CYeT HaTsira, npHBOAS1LL1ero K Ae¢opMaL1MM cpnaH1.1ee Kopnyca 
perynITTopa. 

npa.1 MOHTalKB AflSI nOABBCKM perynsiTOpa M APYrHX pa6oT CflBAYBT MCnOflb30BaTb cpnaH4bl H 
HapylKHylO noeepXHOCTb KOpnyca KnanaHa. 3anpeLL1aeTCSI MCnOflb3088Tb AflSI 3THX 1.1eneiil 38AaTYHK H 
MeM6paHHYIO KOpo6Ky. 

npa.1 MOHTaJKB peryfl}'ITOP Heflb3Sl MCnOflb30BaTb AflSI eocnpH.SITM}'I BHBWHMX CHfl, HanpHMep, B 
KaYeCTBe neCTHMl.lbl, TOYKH onopbl AflSI pblYara HflH nOAbeMHblX YCTPOiilCTB. 

2.1 .2. MOHTalK peryn}'ITOpa npOBOAMTb B cneAYIOLl.leiil nocneAOBaTeflbHOCTM: 
- YcTaHOBMTb WTy4ep H3 KOMnneKTa perynsiTOpa Ha Tpy6onpOBOA comacHO cxeMe nOAKnl04eHMSI 

perynITTopa (pHc.2, pMc.3 npMnoJKeHHSI) e MeCTe, YA06HOMAflSI noACOeAHHeHMSI HMnynbcHoiil nHHHH. WTY1.1ep 
BKPYYHeaeTcsi e 3anopHb1iil KPaH c BHYTpeHHeiil pe3b6oiil GY:. Ha OTBOAe Tpy6onpoeoAa. 

- no6nM30CTH OT MeCTa 3a6opa MMnynbca (WTYl.lepa) YCTaHOBMTb MaHOMBTp. npM KOMnneKTal..\HH 
perynITTopa TpOiilHHKOM c MaHOMBTpoM OH ycTaHaena.1eaeTCSI B MMnynbCHOiil flHHMH OKOflO WTYL\Bpa «+» 
perynITTOpa MflM OKOJ10 WTYl.lepa Ha Tpy6onpOBOA0. npM TeMnepaType pa6oYeiil CP0Abl, npeeb1Wal0l.1.10M 
MaKCMManbHO AOnycrnMylO Aflj:I MaHOMeTpa, MaHOMeTp ycTaHaBflHBaTb TOflbKO OKOflO WTY1.1epa «+» 
perynsiTOpa. npM nQACOeAHHBHHH TpOiilHMKa C MaHOMeTpOM K CTaJlbHblM WTy4epaM Ha perynsiTOpe HflH 
Tpy6onpOBOAe repMeTM3al.IHSI npoM3BOAHTCSI 3a CYeT HCnOflb30BaHH}'I MeAHOiil KOHMYeCKOH npOKn8AKH 
(npOKn8AKa noCTaensieTCSI B KOMnneKTe CTPOMHHKOM). 

- nocne perynsirnpa ycrnHOBHTb MaHoMeTp. 
- YcTaHOBHTb H 3aKpenHTb perynsiTOp MBJKAY OTBBTHblMM ¢inaH4aMH Tpy6onpOBOAa B 

COOTB0TCTBHH c MOHTalKHblM yepTelKOM 06beKTa, B KOTOpOM npMMeHeH perynsiTOp. npa.1 3TOM o6ecn04MTb 
coen8AeHHe HanpaeneHM}'I cTpenKH-yKa3aTensi Ha Kopnyce c HanpaeneHHeM noToKa pa6o4ei1 cpeAbl. 

- YcTaHOBMTb npOKn8AKH MeJKAy ¢inaH1.1aMH H CTSIHYTb ¢inaH4bl KpenelKHblMH AeTanSIMM. 
- CoeAHHHTb MMnynbcHoi1 Tpy6Koi1 WTY1.1ep «+» perynsirnpa co wry1.1epoM Ha TPY6onpoeoAe. 

WTy1.1ep «-» OCTaBMTb OTKPblTblM Ha aTMOCcpepy. 
- nocKOflbKY npM HeMcnpaBHOH MeM6paHe H3 WTYl.lepa «-» MOlKeT npOH30HTH YT04Ka onacHOM 

cpeAbl (rOpS148H BOAbl, napa). B 4ensix 6e30nacHOCTH SAeCb cneAyer npeAYCMOTpeTb OTBOAS!Ll.IHH 
Tpy6onpoeoA. 

2.1.3. KOHAeHCal.IHOHHO-pa3AeflHTeflbHblM COCYA ycTaHaBflHBaTb B cneAYIOLl.leM 
nocneAOBaTeflbHOCTM: 

- 3aKpenHTb K-p. COCYA B MeCTe, YA06HOM AflSI nOAC00AMHBHHSI HMnynbCHblX Tpy6oK, HCnOnb3ysi 
AflSI ero 3aKPenneHMSI npa.1eapeHHb1e c6oKy eTynKM c pe3b6oi1 M6 M pacnonarasi ero Bb1we MeM6paHHOi1 
Kopo6KM perynsirnpa. K-p. COCYA opMeHTMpoeaTb cneAYIOLl.IMM o6pa30M: CTOPOHa c OAHMM wry1.1epoM 
HanpaeneHa BHH3, CTOpOHa co WTY4epoM H 3aflHBHblM narpy6KOM HanpaeneHa eeepx (pHc.3 npMno>KeHMSI). 

- CoeAHHMTb HMnynbCHblMH Tpy6KaMH (K-p. COCYA KOMnneKryeTCSI OAHOH HMnynbCHOH Tpy6KOH) 
HM>KHHH WTY1.1ep K-p. COCyAa co WTY1.1epoM peryfl}'ITOpa M eepXHHM WTY1.1ep K-p. COCyAa co WTY1.1epoM Ha 
Tpy6onpOBOAe. 

- nepeA BBOAOM perynsiTopa B 3KCnnyaTa4HIO c BOAOM HflM BOAS!HblM napoM K-p. COCYA HanonHMTb 
BOAOH Yepe3 3aflMBHOH naTpy6oK. 3anHBHOH naTPy6oK repMeTHYHO 3aKpblTb npo6KOH. 

2.1.4. npM TennOM30fl}'ll.IHM TPy6onpoeoAOB He06XOAMMO cneAMTb 3a TeM, 4T06bl 30Hbl npYJKMHbl, 
MeM6paHHOiil KOp06KM, K-p. cocyAa M HMnynbCHOH flMHMH OCTaBanMCb 6e3 H30flSILIMM. 

2.1.5. B cny-iae, ecnM y perynsiropa eCTb TeHAeHLIHSI K Kone6aHMSIM, (HanpHMep: npH MaflOM 
pacxoAe TennOHOCHTeflj:I; npH 60flbWOM nepen8Ae AaeneHM}'I AO M nocne peryfl}'ITOpa; npH HaJ1H4HH 
BHeWHero MCTOYHMKa Kone6aHMH; npM HCnOflb30BaHHH perynsirnpa c Kv, He coenaAalOLl.IHM c pacYeTHblM H 
T-A.), Ha MMnynbCHOH flHHHH CfleAyBT ycTaHOBHTb CTa6HnH3MPYIOLl.IHH APOCCeflb (HrOflbYaTblH B0HTHflb). npa.1 
3TOM APOCcenb BKPYYHBaTb B 3anopHblH KpaH (BHYTpeHHSISI pe3b6a GY:.) Ha OTBOAe Tpy6onpOBOAa. a WTY1.1ep 
H3 KOMnneKTa perynsiTOpa BKpyYMBaTb B APOCCenb (BHYTpeHHSISI pe3b6a GY:.). 

n "laCTHOe npeAnpHHTHe «KnCP rpynn» 

2.2. n YCK J.1 HACTPOMKA PErYmlTOPA. 

2.2.1. nycK perynsiTOpaAaBneHMSI AO ce6si . 
1.PerynMpOB04HblH BHHT 68 MO>KeT 6b1Tb B nio60M nonO>KBHHM, 3a HCKfll040HM8M Toro, YTO HB Cfl0AYBT 
nonHOCTblO BblKPYYHBaTb ero no YaCOBOH CTpenKe H3 OTBeTHOH pe3b6bl B perynsirope. 
2.B MCXOAHOM COCTOSIHHH nepeA nycKOM 3anopHblH KpaH Ha HMnynbCHOH Tpy6Ke AOfllK0H 6b1Tb OTKPblT. npa.1 
3aKpb1TOM KpaHe peryfl}'ITOP pa60TaTb He 6yAeT (ocTaHeTCSI 3aKpb1TblM). Cra6MflM3HPYIOLl.IMiil APOCC0flb 
AOfllKeH 6b1Tb OTKpblT Ha 2 ... 3 o6opoTa. 
3.npoH3eecTM aanonHeHMe TPY6onpoeoAOB M BHYTPeHHHX nonocTei1 KnanaHa I perynsiTOpa pa6oYei1 cpeAOH 
AO pa6oYero AaeneHMSI. KoHTponb AaeneHMSI npoM3BOAHTb no ycTaHoeneHHblM MaHoMeTpaM. 

2.2.2. HacTpOHKa perynITTopa AaeneHHSI AO ce6si. 
1.Ha6n10AaS1 noKa3aHMSI MaHoMerpoe, yCTaHOBHTb TPe6yeMyio eenHYHHY AaeneHMSI AO perynsirnpa nYTeM 
perynHpOBKM YCMflM}'I npy>KHHbl B 38AaTYHKe, noeopa4HB8}'1 perynHp0804Hbliil BHHT 68 ra04HblM Kfll040M 3a 
YeTblpexrpaHHMK B eepxHeH YaCTM BMHTa (npM noeopoTe nporne YaCOBOM CTpenKM AaeneHHe yeenMYMBaeTCSI 
M Hao6opoT). 
2.B cnyYae. ecnM AaBneHMe B Tpy6onpOBOAe (Ha MMnynbCHOH flMHHH peryfl}'ITOpa) KOne6neTCSI, y6paTb 
Kone6aHH}'I CTa6HflM3HPYIOLl.IMM APOcceneM, npMKpblBaSI ero. 
3.EcnM Kone6aHHH AaBneHMSI He Ha6n10AaBTCSI, B 4ensix npeAynpeJKAeHHSI HX B03HHKHOBeHHSI 
CTa6MnH3HPYIOLl.IHH Apoccenb (HrOflbYaTblH BBHTMflb) CflBAYBT ycTaHOBHTb B CflBAYIOl.1.108 nonOlKBHMe: 
3aKpb1Tb nonHOCTblO, 3aTeM OTKPblTb npHMepHO Ha 1/3 o6opoTa. 
He AonycKaercsi 3Kcnn yaTat.tMJI peryn siTopa c nonHOCTblO 3aKpblTblM cTa6MnM3MPYIOLl.IMM 
APOCceneM. 
4 .HanOJKHTb nnoM6y Ha perynHpOB04HblH BMHT, HCnOJ1b3YSI OTBepCTMe B eepxHeH YaCTH BHHTa. nnoM6a He 
AOfllKHa MewaTb eepTMKaflbHOMY nepeMell.leHHIO perynHpOBOYHOro BMHTa B npo1.1ecce pa60Tbl perynsiropa. 

3. 06CflY>KJ.1BAHJ.1E. 

3.1. nocne nycKa .., ycrnHOBKH Tpe6yeMoi1 eenHYHHbl peryna.1pyeMoro napaMeTpa perynsirnp e 
npo4ecce CBOBH pa60Tbl HB Tpe6yeT AaflbHBHwero o6cny>KMBaHMSI, KPOMB nepHOAHYBCKOro BHBWHBro 
OCMOTpa B cpOKM, yCTaHoeneHHble rpa¢1HKOM, B 3aBHCHMOCTH OT pe>KMMa pa60Tbl CHCTeMbl, HO He pelKe 
OAHOrO pa3a B 6 MeCSll.l0B. npM OCMOTpe npoeepSllOTCSI npaBMJ1bHOCTb perynHpOBKM, HaflMYHe MflH OTCYTCTBHe 
Kone6aHHH AaeneHHSI B Tpy6onpoeoAe (Ha MMnynbCHOH flMHHH peryfl}'ITOpa), HaflHYMe MflM OTCYTCTBMe T04H 
pa6oYeH cpeAbl, BHeWHMX MeXaHMYeCKHX noepeJKAeHHH M nocTOPOHHHX npeAMeTOB, Mewa10LL1HX pa6oTe 
perynsiropa. B nepHOA AeHCTBH}'I rapaHTHM AOnycKaeTCSI TOflbKO H3MeHeHMe HaCTpOHKH perynMpyeMOH 
BBflMYHHbl M ycTpaHeHHB Kone6aHMH AaBnBHM}'I B Tpy6onpOBOAB (Ha MMnynbCHOH flHHMM perynsiTOpa). 

3.2. B nepMOA, KOrAa CMCTeMa HaXOAMTCSI B Hepa60YeM COCTOSIHHH, aanopHblH KpaH Ha MMnynbCHOH 
flHHMM AOJ1>KBH 6b1Tb B OTKpblTOM nono>KeHMM. 
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4. MEPbl6E30nACHOCTM. 

Tpe6oeaHHSI 6e3onacHOCTH np11MOHTa>KeH3KCnllyaTaUHH no rOCT 12.2.063-81. 
3Kcn11yaTaUl1SI perymrropa pa3pewaeTCSI TO/lbKO npH Ha/1H4Hl1 3KcnllyaTaUHOHHOM AOKYMeHTaUHH 

H 11HCTpYKUHH no Te>CHHKe 6e3onaCHOCTH, YTBep>K,QeHHOH PYKOBO,QHTeneM npe.anp11Ml1S1-nOTpe6HTenS1 H 
yYHTblBa10U1ei1 cneu11¢HKY npHMeHeHl1SI peryllMOpa B KOHKpeTHOM Te>CH0/10rH4eo<OM npouecce. 

06cnY>KHBalOUIHH nepcoHan MO>KeT 6b1Tb ,QOnyUleH K o6c:J1y>KHeaHHIO peryllSITOpa TO/lbKO nocne 
no11Y4eHH$1 C:OOTBeTCTBYIOUIHX HHCTpYKUHH no Te>CHHKe 6e3onaCHOCTH. 

OnaCHOCTb ,Q/111 >Kl13HH H "ltOpoBbSI o6cnY>KHBalOU1ero nepcoHana MO>KeT npe.QCTaB/1$1Tb ,QaB/leHHe H 
TeMneparypa pa6o4ei1 cpe.abl o6"beKTa, Ha KOTOpoM ycraHoB/leH perynMOp, a TaK>Ke npY>KHHa pa6oTa10U1ero 
pery /1$1TOpa. 

nepe.a ,QeMOHTa>KeM pery1111ropa HeOOXO,QHMO c6pocHTb .QaBJleHHe pa6o4ei1 Cpe.Qbl c HMny/lbCHOH 
JlHHHH, BXO.Qa, BblXO,Qa, cnyCTHTb OCTaBWytOOI pa6o4yio cpe.ay H npocneAHTb 3a CHH>KeHHeM TeMnepaTYpbl 
peryl1$1TOpa. KaTeropM'tecKM sanpe114aerCJ1 npo90liMTb KaKMe-nM6o pa6oTbl (KpoMe HaCTpoMKM 
perynJITOpa " ycrpaHeHMJI KOne6aHMM cra6MnM3Mpyt0114MM Apocce.neM), ecnM perymrrop 
HaXOAMTCJI nOA AaBneHMeM pa6o'4eM q>eAbl. 

Bo M36e>KaHMe TpaaMaTM3Ma He AOnycKaerCJI npoM3BOAMTb KaKMe-nM6o AeMCTBMJI B 
30He npYJKMHbl pa6oTato"'ero perynRTOpa. 

B npouecce MOHTa>Ka, HCnO/lb30BaHHSI no Ha3Ha4eHHIO, TeXHH4eCKOro 06C11Y>KHBaHH$1 H peMOHTa 
pery1111Topoe He MO>KeT B03HHKHYTb Heo6XO,QHMOCTH ,Q/1$1 pa36opKH 3a.QaT4HKa, KpoMe CllyYaee BHeWHHX 
MexaHH4ecKHX noepe>K.QeHHi1. np11 pa36opKe 3a.QaT4HKa C11eAyer co611io,aaTb Mepb1 npe.aocropo>KHOCTH 
BCJlE!ACTBHe roro, 4TO npY>KHHa HaXO,QHTCSI B npe.aeapHTellbHO C>KaTOM COCTOSIHHH. 3anpe111aeTCSI 
,QeMOHTHpoeaTb npY>K11HY c co6paHHOrO peryl1$1T0pa ( CHa4ana CHHMaeTCR 3a,QaT4HK, 3aTeM c Hero npY>KHHa). 

5. TEKY~MH PEMOHT. 

5.1. 06(4111EYKA3AH~UI. 
TeKY11111i1 peMOHT BblnO/lHSleTCSI ,Q/lSI o6ecne4eHHSI H/lH BOCCTaHOB/leHHSI pa6orocnoco6HOCTH 

peryllSITOpa H COCTOHT B 3aMeHe MeM6paHbl, ynnoTHeHl1H 11 npoKlla.QOK. nepe4eHb 803MOJKHblX 
HeHcnpaBHOCTei1 npe.acrae11eH B Ta611.2 np1111o>KeHl1$1. TeKYU111H peMOHT Bbln0/lH$1eTCSI Heo6e3nH4eHHblM 
MeTOAOM, npH KOTOpoM coxpaHSleTCR npl1Ha.Qlle)f(HOCTb COCTaBHblX 4acrei1 K onpe.aeneHHOMY 3K3eMn11RPY 
peryl1$1TOpa. npH pa300pKe 11 c6opKe peryll$1TOpa HeOOXO,QHMO nPeAOXpaHSITb OT MexaHl14ecKHX 
noepe>K.QeHHH ynnOTHHTellbHble 11 HanpaB11SllOU111e noeepXHOCTH c6opo4HblX E!Al1HHU H .QeTanei1, pe3b6bl. 

nepcoHall, BblnO/lHSllOUIHH TeKYU111H peMOHT, ,QO/l>KeH HMeTb KBa/lH¢HKaU1110 Cll&apSI peMOHTHblX 
11J1H MexaHoc6opo4HblX pa6or He HH>Ke TpeTberO pa3pS1,Qa. 

np11 06HapY>KeHl1H He11cnpaBHOCTH peryll$1TOp A/lSI TeKY111ero peMOHTa Heo6XO,QHMO 
.QeMoHTHpoeaTb c rpy6onpoeo,aa. AonycKaeTCR ,aeMoHT11poeaTb cocraeHble YaCTH pery11$1TOpa, BblWE!AWHe H3 
crpoR, ecllH Ha epeMSI peMOHTa 803MO>KHO BblBE!AeHHe pery11$1TOpa H3 3KCnnyaTaUHH (OTI<lll04eHHe 
.QaBJleHHSI). 

5.2. AEMOHTA>K Ill MOHTA>K PErYJlRTOPA. 
npH ,QeMOHTa>Ke M MOHTa>Ke peryllRTOpa He00XOAl1MO 3allll1Tl1Tb BH~HHMe nO/lOCTH peryllSITOpa, 

HMnyllbCHOH /111Hl111 11 rpy6onpoeo,QOB OT nonaAaHHSI rpS1311 11 nocropoHHl1X npe.aMeTOB. Pery11S1Top 
HeOOXOAMMO 3a11111TMTb OT BHeWHl1X MexaHl14ec:KMX noepe>K.QeHHH. 

AeMoHTa>K npoeOA11Tb a C11E!AY10U1eM nopSl.QKe: 
1.C6poC11Tb .aae11eH11e c BXO,Qa M BblXO,Qa perynRTOpa M cnyCTHTb ocraewylOC$1 pa6o4yl0 cpe.ay. 
2.0TCTblKOBaTb HMnyllbCHYIO /111Hl1IO OT WTYuepa «+» perynRTOpa. 
3.0reepHYTb Kpene>K c ¢naHuee perymnopa, y6paTb npoKlla.QKH Me>K.Qy ¢11aH1.taMH perynRTopa 11 
rpy6onpoeoAa, CHRTb pery1111Top cTpy6onpoeo,aa. 

MoHTa>K pery1111ropa npoeo.QHTb cornacHo n.2.1.2. 3a 11cK11104eHHeM Y>Ke ycraHOB/leHHblX 
11Mny/lbCHblX /lHHHH. 

nycK H HaCTpOHKY peryllRTOpa np0113BOAHTbCOrnaCHO n. 2.2.1. H 2.2.2. 
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5.3. PA360PKA Ill C60PKA PErYJlflTOPA. 

5.3.1. CHRrne JaAaT4HKa npo113BO,QHTb B C11e,Qy10U1eM nopR,QKe. 
- MaKCHMaJlbHO oc11a6HTb npY>KHHY 60 nYTeM BblkpyYHBaHHR ra!l'IHblM Klll040M 

pery11Hpo80'-IHOfO BHHTa 68 no 4aCOBOM CTpe/lKe. npH 3TOM ¢HKC3TOp 54 3ai1MeT Kpai1Hee HH>KHee 
no/lO>KeHHe 8 na3y rpy6bl 52 H HC4e3HeT yc1111He conpoTl1B/leHHSI Ha ra!l'IHOM K/ll04e, Bb13BaHHoe ycwiHeM 
C>KaTOM npY>KHHbl. 

- OC11a6HTb cronopHble BHHTbl 75, npe.aaapHTe/lbHO CHSIB cronopRUIYIO HX npoeonOKY. 
- B3RBWHCb 3a "PY>KHHY 60, rapenKY 56 MJlH rpy6y 52 BblKPYTHTb 3a,QaT4HK (eMecre 8 

perynHpoBO'-IHblM BHHTOM 68) npoTMB 4acoeoi1 CTpe/lKH. 

5.3.2. YcraHOBKY 3a.QaT4HKa npoH380.QHTb e o6paTHoi1 noC11e.aoaarenbHOCTM. 

5.3.3. Pa36opey perynRTOpa co CHSITblM 3a,QaT4HKOM npoM3BO,QHTb B C11e,Qy10U1eM nopj!,QKe: 
- 8b1KPYTHTb 6oJ1Tbl 10. 
- CHRTb c Kopnyca 1 ocraewyiocR eepXHIOIO 4aCTb peryn11ropa. 
- 8blKPYTHTb 6ombl 38. 
- OcropOJKHO CHSITb eepXHIOIO 4aCTb MBM6paHHOM Kopo6KH 19, He noepe,QHB HanpaBJlSllOUIYIO 33. 
- BblKPYTHTb raiiiey 6, B3SIBWHCb K/ll04aMH 3a raiiiKy 6 H JlblCKH Ha eepxHeiii 4aCT"1 WTOKa 36. npH 

3TOM CHHMeTCSI nnyH)f(ep 4. He BblkpyYHBaTb rai1ey 6, B3SIBWHCb AJlSI nporneo,aei1CTBMSI 3a MeM6paHHYIO 
KOpo6ey, T.K. B ,QaHHOM cnyYae MO>KHO noepe,Q"1Tb WTH¢T 23. 

- OcropOJKHO H3BJ184b WTOK 36, He noepe,Q"1B ynnoTHHTe/lbHbliii 3/leMeHT 32. 
- Anjl 3aMeHbl MeM6paHbl M npOKlla,QKM 37 BblKPYTHTb raiiiKy 26. 
- Anjl 3aMeHbl ynnoTH9HMSI WTOKa 32 BblKPYTMTb ero cneuHaJlbHblM K/ll040M. 
-AnR 3aMeHbl ynnorHeHMR 7, HanpaB11S110U1ei1 8 M ¢ropon11acroeoro ynnorHeHMR 13 r apenKM 5 

M3BJ10'1b Tapeney 5. 
-Anjl 3aMeHbl npoK11a,QK11 41 BblKPYTMTb raiiiey HaKHAHYIO 42, CHSITb HM>KHIOIO 4aCTb MeM6paHHOiii 

KOpo6KH 18 c kpblWKl1 3. np11 3TOM Bblna.QYT 3aKepHeHHble ceepxy WTH¢Tbl 43. 
C6opKa peryn$1TOpa npoM3BOAMTCR a o6parHoi1 nocne.aoearenbHOCTH. np11 noepe>K.QeH1111 Meer 

KepHeHHi1 wr11¢roe 43 JaKepHMTb wr11¢Tbl 3aHOBO. Bee rpy11111ecS1 noeepxHocr11, ynnorHeHH$1, 
npoKlla,QKM, MeCTa conpR>KeHHSI MeM6paHbl c KpblWKaMH MeM6paHHOiii KOp06K11 CMa3blBaTb Cl1/111KOHOBblMl1 
CMa3KaMH (nMC-500 11/lH aH3/10r114Hble). rai1Kl1 6, 26, 42 cronopHTb ¢11KcaTOpoM pe3b6bl AJ1$1 pa3beMHblX 
coe.Q11HeH11i1(AttarepM114 TY 2257-395-00208947-2003 111111 aHa11orMYHb1i1). 

np11 pa36opKe 11 c6opKe perynRTopa He ,QOnyCKaeTCSI MCOOJ1b30BaHl1e y.QapHOro 11HCTpyMeHTa. 

6. YKA3AHMA no nPOBE,QEHMIO MCnbtTAHMlil. 

111cnblTaHl1$1 Ha npoYHOCTb 11 repMeTH4HOCTb perynRropa npoBO.Q11Tb no MeTOAHKe npe.anp11RT11S1-
HJroToe11renS1. 
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7. nPABMflA XPAHEHMH ... TPAHCn OPTMPOBKi.1. 

7.1. YnAKOBKA. 

nepeA ynaKOBKOlii perynsiTopa ace He3al.lll'1l.lleHHb1e OT Koppoo1-11-1 Hapyit<Hble noeepxHOCT1'1 
KOHCepe1-1poeaTb KOHC1'1CTeHTHOM C1'1nl'1KOHOBOM CMa3KOM (nMC 60000 "'""' aHanorW·IHble). 

npoXOAHble OTBepCTl'1SI B KOpnyce KnanaHa AOn>KHbl 6b1Tb 3aKpb1Tbl 3arnyw KaMl'1. 
B KaYecTee TpaHcnopTHolii Tapb1 1-1cnonb30BaTb KapTOHHble 1-1n1-1 AepeeRHHble Rl.lll'1Kl'1 . 
np1-1 ynaKOBKB B ABPBBRHHblX Rl.lll'1Kax perynRTOp He06XOA1'1MO o6epHyrb B ABa cnOR 

napacp1-1H1-1poeaHHOM 6yMarn. PerynRTOP AOn>KBH 6b1Tb 3aKPenneH BHYTP"' Rl.lll'1Ka. 
3Kcnnyara41'10HHaS1 l'1 conpoBOA1'1TenbHaSI AOt<yMeHTa41'1R yKnaAblBaBTCR B nonl'13Tl'1neHOBblM 

naKeT l'1 yKnaAblBaeTCR B Rl.lll'1K c ynaKOBbleaeMblM 1'13,Qen1-1eM. 
Ha Rl.lll'1Ke 3aKpenneHa Ta6nl'1'1Ka c OCHOBHblMl'1 CBeAeHl'1RMl'1 06 1'13,Qenl'11'1. 

7.2. XPAHEHlllE. 

XpaHeH1-1e perynRTopoe npOl'13BOA1'1Tb e ynaKOBKe npeAnPl'1RTl'1Sl-1'13rOTOBl'1TenR e 3aKpblTblX 
CKnaACKl'1X noMeL11eHl'1RX np11 TeMneparype OT +5°C AO +50°C l'1 OTHOCl'1TenbHOM ena>KHOCTl1 OT 30% AO 
80%. He AOnycKaeTCR xpaHBHl1B perynRTOpoe B OAHOM noMBUIBHl'11'1 c KOpp031'10HHO-aKTl'1BHblMl1 
BBUIBCTBaMl1. CKnaA11POBaHl1B ynaKOBaHHblX perynRTOpOB np0113BOA1'1Tb B WTa6enRx: 
- HB 6onee nRTl1 PRAOB B ABPBBRHHblX Rl.lll'1Kax; 
- HB 6onee AByx PRAOB B KapTOHHblX Rl.lll'1Kax. 

np11 xpaHeHl'11'1 perynRTOpbl AOn>KHbl 6b1Tb npeAOxpaHeHbl OT MexaH1'1'1eCK1'1X noepe)l(ABHl'1M. 

7.3. TPAHCnOPTlllPOBKA. 

PerynRTOpbl e yna1<oeKe pa3pewaeTcR rpaHcnopr11poeaTb mo6b1M B1'1AOM TpaHcnopTa e 
COOTBBTCTBl111 c npae1-1naM11 nepeB03Kl1 rpy30B, Aei1CTBYIOUll1Ml1 Ha AaHHOM BMAe TpaHcnopTa. n p1-1 
norpy3Ke 1-1 pa3rpy3Ke He AOnycKaeTCR 6pocaTb 1-1 KaHTOBaTb Rl.ll11K11. Ycnoe1-1R TpaHcnopT11poeK11 AOn>KHbl 
COOTBBTCTBOBaTb ycnOB1'1RM xpaHBHl1R. 
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TA6/1Hl.Vl 1 

no3. Ha p11c.1. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
13 
18 
19 
20 
21 
23 
26 
27 
28 
29 
30 
32 

33 

36 
37 
38 

'11 
'12 -
'13 
'14 

52 
53 
54 
55 
56 
57 

60 
63 
64 
66 
68 
75 

nPH/lO>KEHHE 

Ha11MeHoeaH11e AeTaneil Ha11MeHOeaH11e 6noKa 

Koonvc 
Ce,Q110 
KOblWKa c Hll>KHeiil YaCTblO MeM6oaHHOH K0006K"1 
flllvH>Keo 
nooweHb c TaoenKoi< 
f a iii Ka 1<11anaH I 
Yn11orHeH 11e oa3roY304HOi1 KaMeDbl 
Hanoae11S110ll.lall 
npoK/laAKa 
60/lT 
Yn11orHeH 11e TaoenK11 ( cb10oonnacr) 
H11lKHSlll '-taCTb MeM6DaHHOH KOOOOKl1 
BePXHSl)I -;acrb MeM6DaHHOH K0nn0Kl1 
Wrvueo «+» 
Wrvueo «-» 
WTll!dlT 
f a iii Ka 
Wai16a 
nooweHb MeM6oaHbl 
MeM6oaHa 
Wai16a 
Yn11orHeH11e WTOKa (ynllOTHl1Te/lbHblH 3/leMeHT B 

np~tBOA II 
c6ooe) 
Hanoae11S110ll.laS1 

WTOK 
nooK/la,QKa 
6om c ra H KOH 

n po1<rol11Ka 
faHKa HaKM,sHa!l 
WrncbT 
KO/lbl.10 CTOnODHOe 

Tov6a 
<l>11KcaTOD DDVllCl1 Hbl 
<l>11Kcaroo novllC11Hbl 
Taoe11Ka 
Taoe11Ka 3allilT411K III 

I Wai16a 
I 

n Dv>K11Ha 
BTvni<a-Jauen 

I BTV111<a-3auen 
Konbuo cronooHoe 
011HT oerv1111DOBO"IHbl~ 

I CTonooHblj;\ BHHT 
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TA&J1"11..1A 2 

OmteaH"e nOC11eACTB"H 
OTKa30BM 

noBDe>l(AeHMH. 
1. PerynATop He 
notv1epJK11eaeT 
He06XOllHMblH 
pe.ry11HpyeMb1H napaMeTJ). 

2. Te% 113 not1 
Hanoaensiiou1el1 33. 
3. HerepMeTHYHOCTb CTb1Ka 
Me>K.QY HH>KHei::i 11 BepXHeH 
KpblwKaMH MeM6paHHOH 
KOD05KH. 
4. HerepMeTH4HOCTb 
CQellHHeHHH HMny/lbCHblX 
TDVOOK. 
5. HerepME!THYHOCTb CTblKa 
Me>KAY KOpnyCOM 1 "1 
KDblWKOH 3. -6. AaB11eH1<1e e 
Tpy6onpoeo,Qe 
(HMnynbCHOM /1HH"1"1) 
Kone6neTCSI. 
7. TeYb pa6o4el1 cpeAbl HJ 
wrvueoa «->>. 

7. Te...b pa6o4el1 cpet1b1 113 
nOA rai1KH HaKHAHOH 42. 

m 

nPMnO>KEHME 

YKaJaH"A no ycrpaHeH"'° B03MOJKHb1e npM'4MHbl. 
OTKa30B M noepe>KAeHHii. 

-Perymnop HenpaBWlbHO HacrpoeH. 3aHOBO HaCTpoHTb peryllATop. 
MeJK,Qy BHTI<aMH npYJKHHbl nonan Yp,am1Tb nocrOpoHHHH npep.MCT. 
nocropoHH"1H npet1MeT. 
MeJK,Qy Cl?ll/lOM "1 TapenKOM CHS!Tb KpblWKY 3 H y11am1Tb 
KnanaHa nonan nocropoHHHH nocropoHH"1H npet1MeT. 
npeAMeT. 
noepeJK.QeHa MeM6paHa. 3aMeHHTb MeM6paHy. 
noepeJK.QeHo ynnoTHeH111e 32. 3aMeHHTb ynnor HeH"1e 32. 
noepe)l(,aeHa npoKnat1Ka 37. 3aMeHHTb npoKlla,QKY 37. 
C'Ta5H!1113HPYIOUl"1H ApoCCe/lb Orpery1111poearb 
(111ronb•1arb1i1 eeHrnnb) cra6H/1H3HPYIOU111H 11pocce11b 
HenpaBH/lbHO OTperyn1-1poeaH (npHOTKpbiTb). 
(nonHOCTblO 38Kpb1T). 
3arOR3HeHa HMnV/lbCHaSI /111HHSI. nnnYHCTHTb HMnV/lbCHVIO /lH~IHIO. 

noep01<,aeHa MeM6paHa. 3aMeHHTb MeM5paHy. 
noeni>JKneHa nnnKnanKa 37. 3aMeHHTb npoKlla,QK}' 37. ----He,qocraTOYHaR JaTRJKKa 5omoe 3aTRHYfb 60ITTbl 38. 
38. 
noepeJKt1eHa MeM5paHa. 3aMeHHTb MeM6paHy. 

-He,aocraT04Ha>i JaTst)l(Ka HaKHllHblX 3aTSIHYTb HaKH,QHble rai::IKM. 
raeK. 

He11ocraT04Ha S1 JaTR>KKa 6omoe 3aTS1HYTb 00/lTbl 10. 
10. 
noenP'.)l(llPHa nnoKJla,QKa 9. 3aMeHHTb nnoK/lallKV 9. 
He ycraH08/leH WU1 He YcraHOB"1Tb l!n"1 OTperyn1-1poeaTb 
orperynHpO&aH cra6H/1H3HpylOU\HH (npHKpblTb) cra6Hl1H3HPYIOU11o1H 
.QPOO::enb (HronbYaTbli:i eeHTHnb). 11poa::enb (HrOnbYaTb1i:i eeHTWlb) . 

-noepe)t<AeHa MeM5paHa. 3aMeHl1Tb MeM6paHy. 
noerv>11lneHa nnnKJlanKa 37. 3aMeH11Tb nooK11anK11 37. 
noepeJK,QeHa npoKnaAKa 41. 3a MeHHTb npoKllallKY 41. 

-

~aCTHoe npeAnpHHTHe «KnCP rpynn» 

Ptlc:yHOK 2 

PMcyHOK 3 

nPMnO>KEHME 

CxeMa no.QK/110YeH11S1 perynsiTOpa aaeneHHR ao ce6si 
c KOHtleHcaUHOHHO·PaJlleflHTeJlbHblM COCYllOM 

t><l ·KpaH ... ._. .... 

IXJ ·,Qpoccen• cra&.n•>• PYK>W..,:;. 
0·M"""""1p. 

~-4>lvl>Tp 
~ ·TpoHHHK C MaHOMeTJXlfol. 

0 -Wryuep c pe3b6oM Gl/2. 

! -OnlQQA"""' T~ 

~aCTHOe npeAnpHHTHe «KnCP rpynn» 




