JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.



BOJAOI'A3O0IIPOBO/HBIE TPYGbI U ®PUTHUHI'N
N3 IOJIMIIPOIIUJIEHA

IHOCOBHUE IIO MOHTAXY TPYBOIIPOBOI OB

ITPEANCIIOBUE

Hacrosnmii nokyMeHT paspaboTaH Kak ydeOHOe rnocoOue i OOy4YeHWs CIeIMaliCTOB IO CBapKe,
MOHT2Xy W CEpPBHUCHOMY OOCIyXMBaHUIO CHUCTEM TPYOONMPOBOJOB W3 TMOJUIPONUIEHA B CPEIHUX
CIeNUAJbHBIX Y4eOHBIX 3aBEJEHUSX .

JlanHO€ mOCOOWE IMOJrOTOBICHO Ha OCHDBAaHWU PEUICHUS KOJUETMM MUHUCTEPCTBA CTPOUTEIHCTBA
Poccuiickoit Penepaimu Ne 12 ot 10.07.96 u nocranosienus Ne 18-460t 11.07.96.

Marepuanbl s MOATOTOBKMA IMOCOOMS OBUIM MPENOCTaBICHBI (PUPMON «AKBarepm», KpyITHEHIINM
€BPOINCHCKUM TPOM3BOJUTEIEM TpyO, (QUTUHIOB W JPYrUX KOMIUIGKTYIOIMX  3JIEMEHTOB  JUIs
MOJIMIPOTIMJICHOBBIX TPYOHBX cucteM «®ysuorepm», umetonieii O0onee yem 20 - JETHUH ONBIT
MPOEKTUPOBaHUsl, U3IOTOBJICHUS U MOHTAXa TUX CUCTEM.

KosuiexTuB aBTOpOB :
3moBounkuii A.B.,I'omaackuit B.I., Kypagmu O.T.

I'masal OBIIME CBEJEHUS
XapakTepucruka cucTeMbl
O0mme xapakKre pucT UKM

OmHUM W3 CaMBIX KPYITHBX COOBITMA MHPOBOTO 3HA4YEHHWS B OOJACTH Pa3BUTHS TEXHUKU IUIACTMACC
SIBJSIETCST M300pETEHHE BBICOKO TEMITEPATy PHOTO MOJIMITpoTIHiIeHa (ToBapHOEe 06o3Hauenne PP - TYP 3) u ero
MpOMBIIIIEHHOe 0cBoeHne. Hanbompiee pacpocrpanenre B crpanax 3anaaHoit EBportet n CLIA monyuwnmna
TEXHOJIOTUS 3T OTOBIEHHUS U3 IIOJMITPOIIMIICHa BOJO-Ta30POBAHBIX TPYO BBICOKOI'O AaBICHUI U (GUTUHIOB
K HUM.

Hanpumep, no manaem 3a 1994 rop, B lIBelinapuu g0t moimmepHbIx Tpyd coctaBuia 69,3 nporeHra, B
Ounmnguu - 50,8, B 'epmanuu - 46,2, B Hopeeruu - 41,7 npouenta. K 2000 roxy oxunaeTcs yBeandeHUE
Jom nomMepHbIX 1py0 B [ombine - B 5 pa3, B BemkoOpurannu - B 2pasa, Bo @panumm - B 1,5pasa.

TpyObl K3 moJmmponuieHa MpoYHee CTAILHBIX, JieTYe TOCIEOHUX, HE MOJBEPKCHBl XUMHUYECKOH U
ANEKTPOKOPPO3NH, HE PKABEIOT W He 3a0MBalOTCSl B MpOLiEcce KCIDTyaTallH, HE IepelaloT BUOpalmio U
3BYKH, HE Pa3pBIBAIOTCS MPH 3aMEpP3AHHM BOJBI, HE MPOBOMT Oy Xaromme TOKA. TpyObl yCTOWMUYMBHI K
BO3/ICCTBUIO KUCIIOT U MIEJIOYEH, a Takke OOIbIIMHCTBA U3BECTHBIX arPECCHBHBIX M TOKCHYHBIX JKHJIKOCTEH
U TazB. Tpyosl He TPeOYIOT OKPAcKH, JIETKO MOHTHPYIOTCS, COCIMHSIOTCS 332 HECKOJBKO CEKyHI IMpU
MOMOILH 3JIEKTPOHArPEBATENBHOr0 TPHOopa.

TpyObl SKOJIOTHYECKM YHCTBI U C YCIEXOM NPUMEHSIOTCS B TPyOONPOBOJIAX XOJNOJHOIO W TOPSHEro
BOJIOCHA0KEHHS!, OTOIUICHUS M ITHEBMOTIPOBOJRX C paoYuM JRBIeHHEM JI0 25 aTt™. briaronaps ¢putuHam ¢
XPOMHPOBaHHBIMA JATYHHBIMH BCTaBKAMU TPYOBl JIETKO KOMOWHUPYIOTCS C WMCIOLICHCS CTaTbHON
apMatypoi. PekoMeHyFOTCS AT MOHTaKa TOJ IMTYKaTypKy . YKIAIBIBAIOTCS B TPYHT O€3 N30JEITHH.

OKOHOMHYECKUH 3PPEKT OT HCTI0JB30BAHMSA TPYO W3 TIOJUTIP OIFJICHA B3aMEH CTAJIBHBIX CKIBIBIBACTCS U3
SKOHOMHMH 3aTpaT Ha TpaHcuopTHpoBKy (1 : 9), coxpameHus TpyI0E€MKOCTH M OTX0H0B Ipu Moutaxe (1 10),
9KOHOMMH PACXOIHBIX MAaTEPHAJIOB, OTCYTCTBUSL PACXOIOB B IEPHO/I SKCIUTy aTALIMY, & TAKKE 3HAYUTEIHHOIO
cpoka ciyx0bl 0osee 50 ryet. [lpuBeneHHas ctonMocTs TpyOOTIpoBOAOB W3 mosmmponuieHa Ha 3040 %
HWOKE CTOMMOCTH TPYOOTIPOBOZIOB, BBIIOJHEHHBIX M3 CraJbHBIX OLIMHKOBAaHHBIX UJIM YYI'YHHBIX TPYO.

I'mruennueckue cpoiictBa TpyO W (acoHHBIX netaneid w3 mosmmpornuieHa PP-FRB421 monareepxieHb!
ceprupuratom ['0CYRPCTBEHHOr0 KOMUTETA CAHHUTPHO SMHIEMHOJOrHYeckoro Hapopa PO (Ne 1-11/B-
1498 u Ne 111-11/435).

CooTBerctBre TpyO M (hacOHHBIX JeTalel u3 noJmrponuieHa poccuiickum crangapram (TOCT 22648 -



77, TY 38.102100 - 89) mo areeprxzaeHo ceprudukatom ['occrannapraPoccnn.

O@1acTH HETOJIb 30 BAHUS TTOJT HITPO ITIJIE HOBBIX TPYO M (PUTHHIOB

Bmromaps ocob6sM cBolicTBaM MaTepualioB TpyOOTPOBOIHAS CHCTEMa MOJKET ObITh HCIOJB30BaHA B
Pa3IMIHBIX 00ACTSIX :

1. TpyOonpoBoaHbIe ceTH XOJI0THON M ropsive il NMUThe BOl BOALI B KWIBIX M M MHUCT PATHBHBIX

3MaHIIX, 00JIL HULAX, TOCTHHHIAX, INKOJIAX U T JI.
B TtoM uncre:

* CTaHIMU BOJIOCHAOKEHUS [IOMOB;

* TpucoeMHEeHNE OOIIePOoB;

* pacrnpezeneHue BOIBb,

* BOJIOTIPOBOHBIE CTOSKH,

e pacmpejgrneHue IO JrakaM (0OBMHEOE WM B KOKIOW Todke orbopa C WHMBHIYAlHHBIM
O IKIFOY EHUEM) |

* TpHUCOEeIMHEHHE TPyOOIPOBOJA K CYIECTBYIONIMM CETSAM BOAOCHAOMEHUS, CMOHTHUPOBAaHHBM U3
METANMIECKUX TPYO;

2. Tpy6onpoBo/AHbIE Ce TH/IS IKCIUIYATAHH Y CTAHOBOK, HCTIOJIb 3y FOLIMX CKATHIN BO3YX;

3. Tpy0omnpoBoabl AJ1sl CeJIbCKOTO0 X035iCTBA;

4.CeTH 0OTOIVIE HISL

* TIOJAKITIOYEHNE K KOTEIFHON yCTaHD BKE,

* pacrpeeMTeNbHbIE yCTPOHCTBA,

* CTOSIKH,

* pacmpezeieHue TIo ITaxkam,

* IPUCOEAMHEHUE METANTMYECKUX PaauaTOpOB,;

5. IIpoMbILIe HHBE TPYOOMPOBOAHBIE CETH,

I[MpeuMyIE cTBA CHCTEMbBI
1.00mume :
e CuctemMa BKIIOYAaET B ce0s BCe KOMIIOHEHTBL, HEOOXOJMMBIC Ii MOHTa)¥a TPyOOIpoBOJ3, YTO

MO3BOJIIET OTKA3aThCd OT CMEIIAHHOIO MOHTAXa W MPOW3BOJUTH OIMTUMAaJIbHBI MOHTAX 0e3 yiiepOa s

KauecrBa TpydorpoBona. Tem He MeHee, BO3MOYKHOCTH CHCTEMbI TT03BOJBIFOT OCYIIECTBIATD MO AKIIOMCHUE
MOJIUTIP O TIMJICHO BOT'0 TPY OOMPOBOIa K METAINAYECKOMY;

* TlosHOE OTCY TCTBHE KOPPO3UH M HAKHITH B TPOTIECCE IKCIVTy araliu Tpy OOmpoBo1a;
* He tpelyeTcs okpacka,
* Menbimii (M0 CpaBHEHHIO C METALTMYECKIMHU TPYOaMK) ypOBEHb Iy Ma MOTOKA U IKOCTH;

* [losHast TEpMETHUUHOCTD O EIMHEHHIA:
* Bec mnomamnpormieHoBoro TpyoomnpoBoga B 9 pa3 MeHbIe Beca aHaJOTHYHOrO TpyOOTpOBOIA,

CMOHTHPOBAHHOTO W3 METAUMYECKUX KOHCTYyKiuid B Tpybax u3z PP - TYP 3, BcieacTeue (hu3NUeCKux

CBOCTB MaTepuana, 00eCreunBalOTCs JIydIie, YeM B METALIMUECKAX TpyOax, yCNOBHs JyBl MPOTCKAHUS
xuakoctu. Kpome toro, mpoxoanoe ceuenue TpyObl u3 PP - TYP 3 He cysaercs B TeueHHE BCEro Cpoka

9KCIIJly aTallUuH.

* Beicokast xuMuieckasi y CroiauBOCTh TPy COTIPOBOIOB,;
* JlomycTumoe pabodee farieHue o 25 aT™.;

* MakcuMansHO JIOMYyCTUMAsI TEMIEPATypa MpoTeraromiei xuakocru - 10 95° C (kpaTKOBPEMEHHO - JI0
120°0):

* CucTeMa He paspyiaeTcs PU 3aMep3aHM KUJKOCTH B TpyOax;

* Cpoxk ciyx0bI TpyOompoBoIa - ceie S0 e,

2.T exHuka coeMHeHUS

* B mpouecce MoHTaxka TpyOONpPOBOJOB MPUMEHSETCS YHHUKAJbHAs TeXHHKAa COCIMHCHHUS. CBapkKa
Mmarepuaiia B eauHOe Iesioe (B COCMMHEHMM OTCYTCTBYIOT CBapHBE IIBBI), YTO O00ECIECUMBACT TOJNHYIO
FEPMETUYHOCTh KOHCTPY KM

* TIporiecc cBapKu 3aHUMACT MaJlblii IPOMSIKY TOK BpeMeHHU. Hamprmep, BpeMsi CBKU TpyO AMaMeTpoM
20 mm coctassieT 9 cexyHn Ilpu 3TOM COCIMHEHHE MOYKHO BBOJMTH B DKCIUITyaTal[MIO Cpasy ke IOCIE
CBapKH;



* B03MOJKHOCTH BHIIOJHCHUS MOHTa)ka M3 NpeaABAPUTCIIBHO H3IrOTOBJICHHBIX 3JICMCHTOB KOHCTPYKLII/Iﬁ
JUIA CTOSAKOB U JJIA1 3 TAKHBIX pacnpenem/ITeneﬁ. 3. Dkonoruyeckas 4YMucroTa .

* KoMITOHEHTHI TpyOOTPORD/IA W3rOTABIMBAIOTCS M3 MOJHUIPONUIEHA MaTeprana, He HaAHOCAIIETO Bpes
okpyxatonieii cpene. Hu mpu ero o0paboTKe, HUA MPHU yTUIM3AIUN OTXOJI0B HE 00pa3yoTCs SKOJIOr M eCKU
BpeHbIe BelecTBa. Kpome TOro, moyMnponuseH MpUIo/IeH i Y THAM3AIHK 0e3 J00aBICHUS 9KOJIOTHY €CKU
BPEIHBIX BEIECTB.

Xapakre pUCTHKHM MaTe pmJia

TpyOs! u duTuHrM H3roTarmBarotcs u3 PP - TYP3 cnenyroumx mapok: VestolenPPR9421 (PP-TYP 3),
HOECHST - PPH 5216, NESTE - XA 3021 (cranmapr DIN 8078) u FPH-VP 7350 A (S (orueymnopHbii).
OTOoT MaTepuan OTIMYAeTCi O0CO00W BBCOKOTEMIIEPATYpPHOW U OKCTPAKIMOHHOW CTAOMIILHOCTHIO.
OuznecKkiue 1 XMMUYECKUE CBOICTBA MOJUIPOTIMIEHA JAHHBIX MapOK TIO3BOJHIOT TPOU3BOUTH TPYOBI IS
IIUTBHEBBIX U OTOIIUTCIIbHBIX CHUCTCM.

Tpybomnposoanabie cuctemsl u3 PP - TYP 3 B 3aBucuMocT oT pabouero naBieHds MOT'YT padoTarb B

TEUYEHHE JI0JIroro BpeMeHH ¢ Temrireparypoit suakoctd a0 95°C. PacueTHas mpoI0sKUTEIBHOCTD CJIy KO bl
TpyOompopo/a cocrapisier mpu 31oM Oojiee 50 ner. Temmeparypsl mopsika 100°C, Bo3HHKarOIHE

BCJIEICTBHE KPAaTKOBPEMEHHBIX HEHCIPABHOCTEH, HE OKa3bIBAIOT OTPHIATEIHHDTO BIMSHUSA HA CPOK CIIy KO BI
TpyOONpOBOA.

MexaHM4YecKHe M Te pMHYe CKHe CBOMCTBAa MaTe pHajia

HaumenoBanue Meroa u3mep enust Enununa ITokazaTennb
H3Mep eH st

Bsizkocts J ISO 1191

Cpenmiii MOJIeKyJISIPHBIA BeC Bsi3kocts pactBopa oI 420
C=0,001r/cm’ - 500 000

WHneke paciuiasa ISO 1133

MFI 190/5 Ipouenypa 18 r/ 10 mu=. 05

MF1230/5 Ipouenypa 20 r/ 10 mun. 15

MFI 230/2,16 IIpouenypa 12 r/ 10 munH. 0,35

T110THOCTH ISO/R 1183 r/em® 0,895

T emneparyp a maBJie Hus Tozspusatmo Hrbili °C 140, 150

MMKPOCKOII

HarpsbkeHn e mpu pacTsikeH uu ISO/R 527 H/vv® 2

[pourocTh TIpH pa3pbIBe Cxopocts momaun D H/vm? 40

Y uiHe HYE TP pa3phiBe OnbBITHBIH IPYTOK % 80

TBepIOCTh NPH BJIABJIMBAHUH IIEPHKA 1SO 2039 (H 358/30) H/vm® 40

1ISO 178

ganpmeHHe pH mrute 3,5 % OrbiTHb 0Bpaser )

JUTMHE HUE KPalHUX BOTOKOH 51 H/mm 2
Moayis YOpyIoCTH SO 178 H/vm” 800
Mopyns capura
-10°C H/vm? 1100
0°C H/MMz 770
10°C H/mm 500
20 °C 1\'4?05311 Hiv? 370
30 °C A Hivv? 200
40 °C H/vv? 240
50 °C H/vm? 180
60 °C H/vv? 140
CBoﬁcnia TIPOYHO CTH Ilocne WCTLITAHUS HA DIN 8078 Her nepeoma
yaapseiid w3rud npu 0 °C
VY napHast BS3KOCTb
(mo Charpy) RT 1ISO 179
0°C OrbI THBIF IPYTOK Kk ox/ M KI[)K/M2 Her nep eroma Her
10°C niepenioMa HeT nepeno ma




VY aaprast BSA3KOCTb C HAJPE30M

(mo Charpy) RT I1SO 179 2 o)
0°C OnBITHEIH IPYTOK KH)K/MZ 7

20 °C b/ 3
Koa(dmme HT TMH eHHOTO paciuupe Hust VDE 0304 Yacts 1 .4 K+ 1,5x 10*
T ertonposoHocts mpu 20 °C DIN 52612 Br/m K 0,24

Y aensras Temwio Ta wiasneHus npu 20 °C Amab. KalopuMerp kJhk/kr K 20
Koaddwuime HT TpeHUsI B TpyOe - 0,007
Paiyc u3ru6a 8 xd,

CooTBe TCTBHE CTaHIAPTaM
[MomimnpormieHoBbE TPy OBl M (PUTHUHTH TI0 CBOEMY Ka4eCTBy COOTBSTCTBYIOT CIICIYIOIINM CTaHJAPTaM :

EBponeiickue crangap ol Crannaptbl Poccuu
DIN 8077 - 8, 16962, 8078, 16962, I'OCT 22648 - 77,
18381, 1988, 4109, 16928. DVS 2207, 2209 TV 38102100-89:

Tunbl Tpyd w3 PP- TYP 3
Twretr Tpy6 u3 PP - TYP 3 mpuBogsrcst B HKece Iy foriei Tadmiie:

Tun 1pyosl| HomunanbHoe naBiaenne, MIla (KFC/CMZ)
PN 2,5 0,25(2,5)
PN 4 0,4 (4
PN 6 0,6 (6
PN 10 1,010
PN 16 1,6(16)
PN 20 2,0 ()
PN 25 2,5 (%)

Hanbonee wacto mnprMeHsieMbIMH jIi MOHTa}@ TPYOONPOBOJHBIX CHCTEM XOJIOJHOIO, TOPSHEro
BOJIOCHA0XeHUs 1 oTaUIeHus siBysttoTes Tpyost PN 10 u PN 20.

Tpy6a PN 20 Tpyoa PN 10

Pazmep, mm| D, MM S, mm|d, MM | Pazmep, mm| D, mm|S, MM d, MM
16 x2,7 16 | 27 | 10,6 20x1,9 20 | 19 16,2
20 x 3,4 20 | 34 ] 13,2 25x2,3 25 | 231204
25x4,2 25 | 42 ] 16,6 32x3,0 32 | 301 26,0
32 x5,4 32 | 541|212 40 x 3,7 40 | 37| 32,6
40 x 6,7 40 | 6,7 | 26,6 50 x 4,6 50 | 46| 40,8
50 x 8,4 50 | 84| 33,2 63 x 5,8 63 | 58| 514
63x10,5 | 63 |105] 42,0 75 X 6,9 75 | 69| 61,2
75x125 | 75 [125] 50,0 90 x 8,2 90 | 82| 73,6




90x15,0 | 90 | 150/ 60,0]| 110 x10,0 [ 110 | 100( 90,0|
110 x 18,4 | 110 [ 184 73,2

KomounupoBaHHbIe TPyObI 3 PP -TYP 3

e

HenocpencrseHHoe coe/MHEHHWE MOJMUMPONUICHA THITA 3 C QTOMHHHEM 3HAYUTCNIHHO MMOBBIIAET
CTaOWIHLHOCTH U MIPOUYHOCTH PY0. baroaps TakoMy coeMHEHII0 KOMOMHUPOBAHHBE TP YOI UMEIOT 60Jiee
TOHKHE CTCHKM, YeM OOBIMHBE MOJMITPOTHICHOBBIE TPYObI M TIO3BOJHMIOT 00ECTICUMBATL OOJBIMN pacx o
sxkuakocTH. [IpeaHasHaueHbl WISl CHEUATBHOTO HCIDJB30BAaHUS - TJIABHBIM 00pas3oM, B OTOMMUTEIHHBIX
TPyOONPOBOAX, a TAKKE B TPYOOTPOBOIAX TOPSUETO BOJI0 CHA0 KSHHUSL

I

ES———

I R——

..-"Jy’."'

D70 P s :
AR 1

Homunamsoe marterne 2,0 MITa (20 kre/ev).

Pasvepbi Juamerp TonummHua creHku | BHyrpennuii nmamerp | O0umii nuamerpsl Obmast To1mHa
P d, Mmm S, MM dt,Mm dg, mm crﬂ{l‘;c;[l 9,
16 x2,2 16 22 11,6 17,4 2,7
MM.
20x28 | 5o 28 14,4 21,6 3,6
MM.




25x3,5
VML 25 35 18,0 26,8 4.4
32x4,5 32 45 23,0 33,8 5,4
MM.
40x56 | 44 56 288 42,0 6.6
MM.
50 x 6,9
e 50 69 36,2 52,0 7,9
63x8,7 | g3 87 45,6 65,0 9,7
MM.
75x
10,40 75 10,4 54,2 77,0 11,4
90 x
12 S 90 12,5 65,0 92,0 13,5

Jomy crumoe padouyee m30bITOYHOE AaBIeHne 1 Tpyd m PP - TYP 3
WIMCHT HaJew)HOoCTH - 1,5;

[TpoTexkatoias cpena - BOm;

Kon

Temneparypa TuneiTpyo uz PP- TYP 3

npotearomeii Foxer cry:x6u1| PN 2,5/ PN 4| PN 6] PN 10| PN 16 PN 20| PN 25
xugkoctu °C Jlomycrumoe pabdouee u30bITOUHOE 1aBJIeHHE, Oap

1 44 | 7,0 [106] 17,6 | 28,2 | 352 | 44,0

5 41 | 66|99 165| 26,5 33,1 | 41,3

10 10 40 | 65| 97| 161 | 258 | 32,3 | 40,3

25 39 [ 62| 94 ] 156 | 250 31,2 | 39,0

50 38 [ 61 91] 152 243 ] 30,4 | 38,0

100 37 [59]89] 148] 237] 29,6 | 37,0

1 37 | 60| 90| 149 239 29,9 | 37,3

5 35 | 57| 85| 141 22,6 | 28,3 | 35,3

0 10 34 | 55| 82| 13,7| 220 27,5 | 34,3

25 33 [ 53] 80] 133 21,3 | 26,7 | 333

50 32 |52 78] 129 20,7] 259 | 32,3

100 31 [50] 75] 125] 195] 251 | 31,3

1 32 [ 51| 77] 128] 20,5] 25,6 | 32,0

5 30 (48] 72 ] 120] 19,2 | 24,0 | 30,0

0 10 29 (46| 70] 11,6 | 18,6 | 23,2 | 29,0

25 28 | 45| 67| 11,2 | 179 | 22,4 | 28,0

50 27 | 44| 66| 109 | 175] 21,9 | 27,3

1 27 143 65| 108 17,3 | 21,6 | 27,0

5 25 (411 61] 10,1] 16,2 | 20,3 | 25,3

0 10 25 (40 59] 99 | 158 | 19,7 | 24,7

25 24 (38| 57] 95| 152 189 | 23,7

50 23 [ 37]55] 92 | 14,7] 184 | 230

1 23 [37]|55] 91| 146 183 | 22,8

5 21 (34]|51] 85| 137 17,1| 21,3

0 10 21 133|50]| 83 | 132| 16,5]| 20,7

25 20 | 32| 48| 80 | 12,8 16,0 | 20,0

50 19 | 31 46| 7,7 | 124 155( 19,3

1 19 | 31|46 | 7,7 | 124 ] 155 19,3

5 1,8 |29 43| 7,2 | 11,5( 14,4 18,0

&0 10 1,7 | 28] 42| 69 | 11,1 | 139( 17,3

25 1,7 | 27 40| 6,7 | 10,7 | 13,3 | 16,7

50 16 | 26] 39| 65 [ 104 129 | 16,2

70 1 16 | 26] 39| 65 | 105 13,1 | 16,3

5 151241 36| 60| 96 | 120| 15,0

10 1512335 58] 93| 116| 14,5




25 12 |20 30| 49| 79| 99 | 123

50 11 |17 26| 43| 68| 85| 107

1 14 | 22| 33| 55| 88 | 109 137

- 5 12 |19 29| 48| 77| 96 | 120
10 10 | 16| 24| 40| 64| 80 | 100

25 08 | 1,3 19[ 32| 51| 64| 80

1 10 | 15| 23| 39 | 62 | 7.7 | 97

% 5 06 |10| 16| 26| 41| 52| 65
(10) 05 09| 13] 22| 35] 43| 54

Honyctume pabouee U30bIr0YHOE JABICHNE 11 KOMOMHHUPOBAaHHBX TPYO
Koy dbdunyent HazexxHoct -1,5;
[IpoTexaromas cpena - Bom,

:;r:eelf;:roﬁe; TIonbl Homycrumoe :;r;‘g’;;ﬁ’e; T'oawr Jomycrumoe
Agaroc, °C CTYKOBI JaBJjieHue, 0ap Agakocrn, °C c1yAadbl | naBiieHue, 6ap
1 30,1 1 14,9
5 28,0 5 13,5
20 °C 10 27,1 65 °C 10 12,6
5 26,4 25 10,7
50 25,9 50 9,7
1 25,6 1 13,3
5 24,0 5 12,0
30 °C 10 23,5 o 10 10,7
% 227 70°C 25 9,1
0 22,1 30 8,8
1 22,1 50 8,5
5 20,8 1 12,3
40 °C 10 20,3 o 5 10,7
5 19,5 75°C 10 9,3
30 18,4 25 7,5
1 18,9 1 11,8
5 17,9 o 5 8,7
50 °C 10 17.3 80°C 10 7.9
5 16,0 15 7,3
50 14,7 1 9,8
1 16,5 85°C 5 7,9
5 15,2 10 6,1
60 °C 10 14,4 1 8,6
5 12,3 90 °C
0 10,9 5 6,6
IIPUMEYAHUE

JlaHHBIC, comepXAIMecss B BBIICTIPUBENCHHBX TaOMIax, OTHOCATCA K TpyOoIpoBojaM, He
HaXOJWIIMMCSI TIOJ] JIIUTEIbHBIM BO3ICHCTBIEM yIbTPa(UONETOBOIO HM3IMy4eHHs (IPSMOTO COJHEYHOTO
cBera. TpyOOmpoBOBI, HAXOMINMECS IMOJ JUMTEIEHBIM BO3JCHCTBAEM YIBTPa(HONCTOBOTO H3ITydCHAS
JIOJDKHBI OBITH 3aIMIIEHBI OT BO3JICHCTBHS MPSIMOIO COJHEYHOTO cBeTa (Hampumep, 3aKpbIThl 3alUTHBIM
KO’KyXOM) WJHM CMOHTHUPOBaHbI M3 TpyO, m3roToBieHHbIX U3 PP - TYP 3 ¢ noGaBreHuem yriepom WM
YTJIepo 10 COJIepIKaNWX JI00aBOK, MOBBIIIANIMX CPOK ciy k06l Ha 10-15 %.

I'mrue HuYe ckue K1Ye cTBa

Bcee wactu Tpy6onpoBoa, HaxoJAMecs: B KOHTAKTe C MATHEBOM BOJOH, COOTBETCTBYIOT JRHCTBY IOMMM
cranmpTaM Poccun.

[IpurogHoCTh MOJMIIPONWIEHAa YKA3aHHBX MapoK Jyid paboThl B KOHTaKTe€ C JKAJKUMH TTHIIEBBIMU
NpOJYKTaMH  TIONTBEpIKAAETCS — HAMOHaJbHBIMH — cepTudukaravn  bembrun. EDC, Tepmanup,



Bemmko6puranuu, Utammu, Venanuu, CLIA.

3By KO U30/SILIUA
CobcTBeHHas  3BYKOTOTJOLIAIOURS  CMOCOOHOCTh  AJEMEHTOB  TpYOOTPOBOAHOM  CHUCTEMBI U3
MOJMTIPOTIMJICHA SIBJISCTCS TP EISTCTBUEM ISl PACTIPOCTP aHEHUS Ty Ma TP O TEKAIOIIEH MU KO CTH.

HpO TUBOTIOKapHAs 3allUTa

TpyOsl u dutunru U3 nomnpomuiena Mapku FPH-VP 7350 AL (S moxapoOe3omacHsl BCleICTBHE
(GHU3MYECKUX M XUMHYECKHX CBOWCTB MarepHaia.

TpyOsl u duTHHTM U3 nomnponwicHa mMapok Vedolen FP-R9421 (PP-TYP 3), HOECHST PPH 5216,

NESTE - XA 3021 coorBercTByroT 1pedoBaHMsIM Kiacca «HOpMaTbHO —BOCILIAMCHSIFOILIMIACS
MPOTHUBOTIOKAPHOM 3AIUTEHIL.

O0beM 3alMTHBIX MEp, TPEOYIOMMXCSA NPU MOHTake 000PYyJOBaHHUSA, 3aBUCUT OT BHIA MOHTaXA.
OmpeneneHne MOXKapoOMacHbX YYaCTKOB M KJIACCOB OTHECTOMKOCTHM TMPOW3BOJUTCA HAa OCHOBAaHWU
CylecTByOIMX B Poccuu npasui.

B kadectBe mNpPOTHBONMOKAPHOTO CpecTBa Ha TpyOompoBomax TNpuMeHsiercss oOmmBKa. OHa
YCTaHABIIMBAETCS B MECTaX, K KOTOPbM TPEIbSIBISIIOTC TPEOOBaHMSI IDXKAPHOH 0€30TIaCHO CTH.

JlmMTeNsHBI rapaHTHPOBAHHBINA CPOK CITYXKOBI CEpUHHON TpyOBl U3 MOJMIIPONHIEHA B TPYOOTIPOBOIaX

ropsHero BoocHa0xeHus u ororwieHwst (10 50 jieT), a X0JI0AHOTO BOCHAOKEHHS U B BO3IY XOMPOBORAX (0T
50 mo 100 rer), mM03BOJIIET PEKOMEHIOBATH MOHTAX TPYOONPOBOIA IO HIIYKATYPKy, YTO 3HAYHUTEIHHO

IMMOBBIIIACT ITPOTUBOTIOKAPHY IO CTOMKOCTh CUCTEM M3 TIOJIUTIP OITUJICHA.

MapxupoBka Tpyo
Tpy0s1 u3 PP - T'YP 3 mapkupyroTcs clieytorim o0pa3om:

XXXXXXXXX XXXXXX XXXXXX 25x4,2 PP-TYP3 XXXXXXXX P

Mpeanpustye - |
H3IOTOBHTENL ! |
|
| 1
|
| i
]
]

Haumenoeanue tpy6o-
MPOBOAHOH CHCTEMBI
Tun Tpy6ui

Paimepbl TpyObl, MM.
Marepuan (nonunponuned PP - TYP 3) i |
CTaHOapT. KOTOPOMY COOTBETCTBYET H3/lenue |
HomuHaneHoe gapneHue

B cBfA3M ¢ TeM, YTO TeXHUYE CKME U FMTHEHMYe CKIE XapaKre pUCTHKHU IO/ MIIPOINLIe HA M U3Je/IHil M3
Hero y Ppa3IM4HbIX HPOIBBOAUTRNCH CHWIbHO OTJIHYAKOTCSH, HCHOJIL30BAHIE M3ACIHIl Pa3HbIX
NPOBBOAUTEJIEe i B KOMOMHALIMN KaTe rOPUE CKM 3aIipe IAeT Csl.

Bunbl npoxiagku
Tpybonposoaasie cucteMbr u3 PP - TY P 3mpuroassr iy BceX M3BECTHBIX BUAIOB PO KIAIKH:
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HAaCTEHHAs INTYKATYpKa U T.1.
yraryp a TPpYOOTPOBOHBIX KaHAJBHBIX TPOeMax

OcymecTRICHHE ONTHMAIIBHOIO B@PHAHTA NPOKIAJKY - HHIMBHIY ATbHOTO MTOAKIIOICHNS TOYEK 0TO0pa -
oOecriednBaeTCs HAIMIUEM Daclpe/RINTENed pPasiMIHBIX THIIOPa3vMepoB, TPyO NI WHIWMBHYaJbHOTO
MOJIKJFOYEHUS, BCEX HEOOXOIMMBIX (PUTHHIOB M NPUMEHEHHEM COBPEMEHHOM ammapaTypbl COCIMHCHHMSL
UcnonezoBanme TpyO m3 PP - TYP 3 mozonser MCKMOUYNTH NMPUMEHEHWE Pa3hbeMHBIX EIUHEHUN B
TPYAHOOCTYITHBIX ¥ HEJO CTYIHBIX MecTax.

I'nasa2 TEXHUKA CBAPKHU
OO0 mii BUA cBapo4YHOTO NMpudopa



Harpesarenbnasi rujib3a JlamMmouka KOHTPOJISITEMIIEPATYP bl

HarpeBatenbhblit HarpepatensHblit CurnanpHas
JIOpH MEUEBUJHBI OpraH  JaMIO4Ka
BKJFOUEHUS

HO}I]’OTOBKZI HHCTPYMEC HTOB
1. CBapO‘{HLIG WHCTPYMCECHTBI JOJDKHBI CORPIKATHCA B UHCTOTC. Hpn HCO6XO)I[/IMOCI‘I/I HarpeBaTCJbHY O

TWIb3y M HarpeBaTeJbHBIA JOPH CIEAyeT IPOYMCTHTH CIMPTOM IPU TOMOIIM HEBOJOKHHUCTOH, rpy0oit
OyMaKHOU candeTKu.

2. Ilpy mOMOIM MPUJIATEMOr'0 TAa€YHOTO KI0Ya ¢ BHYTPCHHHM MIECTHTPaHHUKOM CHJBHO 3aTIHYTh
pe3b00BbIE BCTABKHU, TPEHA3HAUCHHBE JUI YK CIUICHNS CBAP OYHBIX VHCTPYMEHTOB.

3. Bpy4Hyt0 HABUHTHUTH CBAPOYHBIC HHCTPYMEHTHI Ha Pe3b00BbIC BCTABKH (BXO0JIOHOM COCTOSIHHH).

4. CpapouHble MHCTPYMEHTHl HEOOXOJMMO BCEr/R YCTaHABIMBATH TaK, YTOOBI MX IIOBEPXHOCTh HE
BBIXO/UIA 32 Kpaif MEYEBHHOTO HAIpeBaTeJbHOro oprana. CBapodHble HHCIPYMEHTHI, HaunHas ¢ 040 M,
BCET/R JIOJDKHBI Yy CTAHABIIMBATHCS HA ONMIKHIOIO K PYKOSITKE PE3bOOBYIO BCTABKY :

S

IlpaBusnbHast ycTaHOBKA HenpaBuibHast ycraHoBKa

5. Bomouurs cBapoYHBIH TPUOOP U IPOBEPUTH, TOPUT JIM CHTHAJIBHAS JIAMTIOYKa BKIFOYESHUSL

6. B 3aBUCHMOCTH OT TeMTIEparyphl OKPYHAIOMIEH Cpebl HATPEB MEYEBUAHOTO HarpeBaTeLHOrO OpTraHa
qmatest 10 - 30 munyt. [poriece HarpeBa 3aKOHYEH, KOTa raCHET WM 3aropaetcs (B 3aBHCHMOCTH OT THIIA
CBapOYHOr0 MPHUOOPA) JAMIIOUKa KOHTPOJIS TEMITIEPaTyphL.

7. Temmeparypa cBapkd NoJunponuieHoBeIX T1py0 cocraBuser 260 °C. Ilepen HadanmoMm cBapKu
HE0OX0MMO TPOBEPUTH TEMIIEPATypy CBapkKd Ha WHCTpyMeHTe. KOHTpOJb MPOW3BOIUTCS TMOCPEICTBOM
OBICTPOICHCTBY IOLIIETO TTOBEPXHOCTHOTO H3MEPHUTETHHOTO HMHAWKATOPAa WM IITH(PTOBHIM HHIHUKATOPOM
TEMIIEPATyPbl C U3MEHSIOLIEHCS OKPacKOH.

8. Ilocne sToro, mpu MOMOIM MPWIATAaEMOT0 CMEHHOI'0 32KMMa, HAZO TIRATEILHO 3aTSHYTH CBAp OIHBIE
WHCTPyMeHTHL llpu »ToM mpocnenuth, 4YTOOBI HACaIKH IOJHOCTBIO MPWIETATM K MEYECBUIHOMY
HarpeBaTeJbHOMY OpraHy.

BHUMAHME! 3anpermaercss uCInip30Barh MMMOIKI WA HHBIC HE PUrOJHbIC JUIS 3TOTO WHCTPYMEHTHI
BO M30EKaHUE TIOBPEKICHUS MOKPBHITHS CBAP CIHBIX HHCTPYMEHTOB.

[epByto crapKy paspemiaetcs Mpom3BOAUThYEpe3 S MUHYT MOCIIE HArPEBa CBAPOYHON alIapaTy phbl.

8. Bo Bpemsi cBapoHHBIX paDOT B (ha3ze HArpeBa 3aropaeTcs JJaMIIodKa KOHTPOJIs TeMiepatypbl. HeeMoTpst
Ha 3T0, CBapOYHBIE PaDOTHI HE IOJDKHBI IPEPBBATHCS.

9. Ecim cBapo4HBE IPUOOP BBIKIFOYACTCA Ha JOIIOE BpeMs, IIPU IMOCIEAYIOICH CBapKe HEOOXOAUMO
MTOBTOPMTD TPOIIECC HarpeBa (HaunHasi ¢ IIyHKra 6).



100lo oxoHYaHMH CBAapOYHBIX PabOT HEOOXOMMMO BBLIKIIOYUTH NPUOOP M JaTh €My OCTHITh.
KaTteropuueckn 3ampeinaercsl OXJaXiaTb mnpudOpP BOAOH, WHade MOTYT OBITh HCTIOPYEHBI

TCPMOCOIIP OTUBJICHU .

11 HeoOxomiMo mpenoXpaHsATh CBAPOUHBIN MPHOOP U MHCIPYMEHTBI OT 3arpsi3HEHUS T.K. IPUTOPEBIIHE
YacTHLBI MOTYT CTaTh NPUYMHON HEIPaBHJIBHON CBapKH. VIHCTPYMEHTHI MOKHO YHUCTUTH HEBOJIOKHHCIBIMH,

rpyobMH OyMa>kHBIMU cangerkaMu U cnuptoM. CBapoyHble MHCTPYMEHTHI cllelyeT BCeria COAepiaTh B

cyxoM coctosHuU. [lpy HEoOXOoIMMOCTHM WX cieQyeT MPOCyUIMTh YHUCTON TKaHbIO 0€3 OTIEIAIoNMXCs
BOJIOKOH.

12.TloBpesxieHHBIE U 3arpsBHEHHBE CBAPOYHBIE HHCTPYMEHTHI JOJDKHBI ObITh 00s13aTeIbHO 3aMEHEHBI.

13Jlpu paboTe CO CBapOYHBIMH ammaparaMd HEOOXOJMMO  COOJIFOMaTh  OOIWE — MpaBHIia
MPOM3BOJICTBEHHO W T&XHUKU 0E30TTACHDCTH.

IIpoBe pka MpuOOPOB M MHCTPYMEHTOB
1. OmH pa3 B Mecsn HEOOXOMMMO TPOBEPSTh, COOTBETCTBYIOT JIM HCIIOJE3YEMbIe NPHOOPHI H

MHCTPY MEHTBI IIpeMIHUCAHUSIM pa3aena «llorotoBka HHCTPY MEHTOB.
2. Hcnom3yemble TpUOOPBEI W WHCTPYMEHTHI JIOJDKHBI HArpeBaThCsl N0 HEOOXoauMol padoueit

temrepatypbl B 260 °C. CoriacHo Tpebopanni0 pazaeia «[1oaroToBKa HMHCTPYMEHTOB», IYHKT 7, 3Ta
TeMITepaTypa Mo JICHKAT MEPHD MU ECKO i PO BePKE.

Kortpoms HeoOXommMo# pabodeil TeMIlepaTtyphl paspelnaercss IPOW3BOMTL TPH  TIOMOIH
OBICTPOACHCTBY IOIIMX WHAMKATOPOB, U3MEPSIOMIMX TeMIIEparypy ToBepxHOCTH. Tawie mpuOOpHI JODKHBI
o0OecrednBaTh u3MepeHne Temiaepatypst 10 350°C.

ATBTEpHATHBOW K BBHIIICOTTMCAHEDW TIPOBEPKE MOMKET CIYKHUTh KOHTPOJb paoUYel TeMIepaTyphl
MOCPEICTBOM MTU(TOBBIX WHIMKATOPOB TEMITEPATYPhl ¢ M3MEHEHHEM OKpackd. B amoMuHMeBb mrudt
BCTaRICH CIEUaIbHBI MeJ, KOTOPHIH, TPY HAHECEHWH Ha HarpeTyo MOBEPXHOCTH, ]aeT TOYHBIA pPe3yabTaT
M3MepeHus ¢ norpenmHocTeiot 5 K.

Hcnoab30Banue mrudroBOro MHIUKATOPA
[locne TorO, Kak JMaMIoYka KOHTPOJISI TeMIlepalypbl Ha CBapOYHOM HprOOpe Mokazaln OKOHJIaHHE

HarpeBa, Ha HArPETYo IMOBEPXHOCTh HArPeBareJbHOM MUib3bl HAHOCHUTCSL MeI0BOM umrpux. Ibcne storo B

Tedenne 1-2 cex. JOJDKHO MPON30UTH N3MEHEHIE €ro OKPAaCKH.
HemeyieHHOe M3MEHEHHE OKPACKH 03HAYACT, YTO TeMIeparypa CBAPOYHOTO MprOOpa MM HHCTPYMEHTa

3aBbleHA. ECIM ke M3MEHEeHHe TeMiepaTypbl HacTymaeT depe3 3 W 0oJiee CeKyHJ, TO 3TO 3HAYWT, YTO

TeMriepatypa npudopa cocrapnser menee 260 °C, To ecTh SBISETCS CIMIIKOM HH3KOH. B obomx cnydasx
Heo0X0/IMMBI ITOBTOPHAS IIPOBEPKA MIM TeCTHPOBAHNE CBAP OYHOTO TIPHOOpA.



IMoaroToBka K cBapke

1. O6pesats TpyOy O MPSIMBIM YTJIOM € OCH TpyOBL. PaspemiaeTcss HCNOB30BaTh TOJIBKO CIIEHUAIBHBIC

TpyOOpe3sl WM HOMHULGL [lpu HE0OXOMMMOCTH cledyer CHITb C TpPyObl 3ayCeHHUBl W YRINTH
00pa30BaBLIyIOCS PU PE3aHUH CTPY HKY .

2. Ilpu mompIIM MpUjIaraemMoro madJioHa U rpaumoBOIO CTePKHA 0003HAUNTD TITyOMHY CBAPKH Ha KOHIIE
TPYyOBL

3. MapkupoBkoii Ha TpyOe n(rm) Ha GuTHHre 0003HAYUTH TpedyeMoe MoJIoKeHue (PacOHHOM neraim.
Jns nydmeld OpUeHTAIMHM MOJKHO HCIIOJIb30BaTh BCIOMOIaresibHbIE MAapKUPOBKA Ha (PacOHHOHW JeTanu
(buTHHre) ¥ MPOXOIAILY IO JIMHUIO TPYOBI.

4. Tlepen cBapKoOi KOMOHMHHIPOBAHHBIX TPYO HEOOXOMMMO TIOHOCTHO 3aUMCTUTh KOMOWHHUP OBAHHBIN CIIOM
MOJIUNPOTHJICHA aNFOMUHUS. [IpU 3TOM HCIDIB3YIOTCS TOJBKO OpWHHAIBHBIE WHCTPYMEHTHI C XOPOIIO
3aTOYCHHBIMU 3aYHMCTHBIMH HOXKaMU. T yTible HOXH Clie/lyeT 3AMCHSATh OPHUTHHATILHBIME 3allaCHBIMH. 3aTeM
HEoO0X0IMMO TIPOU3BECTH MPOOHBIC 3a4MCTKH, YTOOBI MPOBEPUTH MPABUIILHOCTh HACTPOWKH HOBBIX HOKEH.
3ayuneHHas KOMOWHUPOBaHHAS TPYOa HE JI0JPKHA BXOIUTH B HAT PEBATEILHY 0 BTYJIKY JIerde, 4eM 0O b HAasL
BcTaBuTh KOHEIl KOMOWHHPOBAHHONM TpyObl B HANPABISIONIYIO 3a4HCTHONO WHCTPYMEHTA, CTOYHUTh
KOMOWHUPOBaHHBI CJIOW aJIOMUHUS - TOJMIPOINUJEHA JI0 yIopa 3adMCTHOrO WHCIpyMeHTa. [Ipu stoMm

ryOMHa 3a4UCTKH MO yINOpPY MHCTPYMEHTa ONpejesieT TIyOMHY CBapKH, U4TO MO3BOJisIET 00oifrucy 0e3
MpUMEHEHUS a0 Ha.

Crmpka
B mensax oOecreyeHus JydIiero KayecTBa CBapHBX COCIMHCHUN HEOOXOJMMO PYKOB)JCTBOBATHCS
CJIC/TyOIIMMU JAHHBIMU JIJISI CBAPKU:



Hapyxubiii £ 1pyonl, | Ti1youna ceapku, | Bpems narpesa, Bpewmsi o0padorku, Bpems «axnenus,
MM MM CeK. CeK. MUH.
16 13,0 5 4 2
20 14,0 5 4 2
25 15,0 7 4 2
32 16,5 8 6 4
40 18,0 12 6 4
50 20,0 18 6 4
63 24,0 24 8 6
75 26,0 30 8 8
90 29,0 40 8 8
110 32,5 50 10 8

Ecm Temrniepatypa okpyxaromei cpeipl He npesbinaet +5 °C, BpeMs Harpesa JIOPKHO ObITh YBEIMUICHO
Ha 50%.

1. Konen TpyO®I, He TOBOpaYMBas, BCTABUTH B HATPEBATEIHLHYIO T'MIIL3Y 10 OTMETKH, 0003HAYAROIICH

riyOuHy cBapku. O/HOBpe MeHHO HAacaJuTh (hacoHHYIO NeTaih ((DUTHHI) Ha HarpeBaTEJBHBIA JOPH JO
yII0pa, He OB PaYnBasl.

YKA3AHHUE:
[Ipu Harpese TpyO KpyITHOro IMaMeTpa peKoOMEHAYeTC s, He MPUMEHSS CUITY, HACaXXUBaTh TpyOy U (MTHHD
Ha CBAPOYHBIC HHCTPYMEHTHI MEIJICHHO, 38 HECKOJIBKO JIBHKCHHUI .

BHUMAHUE:
OTcueT BpeMEHM HarpeBa HAauMHASTCS JMIIb TOrjJa, KOrJa Ha HarpeBaTeNbHOM THIB3e U JOpHE

JOCTUraeTcs HeoOXoMMast Ty OlHa CBapKH.

2. Tlo okoHYaHWH TPENMCAHHOTO BPEMEHU HarpeBa, ObCTPO CHATH TPYOy W (UTHHT €O CBapO4HBIX
WHCTPYMEHTOB U cpa3y, He TIOBOpaIUBasi MX, CABUHYTH JPYT C JIPYTOM TaK, YTOOBI OTMETKA I'TyOUHBI CBAPKU
ObIIa MOKPHITA 00pasyroNMMCcI HAIIBBOM. He credyan eédsucamov mpyoy 6 qumune Cuuikom nyooKo, m.K.
MO MOIICEM NPUBECIU K CYICCHUTO U 0adice K3AKYROpKe mp Yool .




3. Bo Bpems 00pabOTKH COEIMHEHHBIC DJIEMEHTHI JOJDKHBI ObIh 3aUKCHpOBaHBL B 3TO Bpems
COC/IMHCHUE MOXHO OTKOPPEKTHPOBATh. OTa KOPPEKIUS OFpaHWYMBACTCS JHIIL BBIBEPKOW TPYOBI MO
OTHOIICHUIO K (GUTHHTY. HemomycTuM MOBOPOT 3JEMEHTOB OTHOCHTENHHO Jpyr jpyra. [lo ucredenun

BpEMeHH 00pabOTKH Heslb3s MOBEPTark COEIMHEHNE BhIBEPKE.

4. Tlo uctedeHun BPCMCHU OXJIAKICHUSA COCIMHCHHBIC DJJICMCHTbBI MOJKHO HCIIOJB30BATh B pa60Te C

MOJIHON Harpy3KoHu.

O0pabdoTKka NpUBapHBIX (e aej

IIpuBapHBE ceyia IPUMEHIIOTCS !
* JyIsl MOHTAXA TTOCIIETy FOIIMX OTBETBICHHIA OT TPYOOTIPOBOA;
* Il PEMOHTA,
* N1 MOHTAXka MOIPY KHBIX FUJIb3;

MakcuMasbHBIA JHaMeTp TIOT Py KHO M THITE3EI P UBOANTCS B HIDKECTIE Iy IOl TabmIle:

e

d/K

h

'rq.-

Pa3zmepnr |D Mm MdM B pljsbﬁa . pljsbﬁa MhM Ci:’fqﬂo Torpy:xuasi ruab3a, Mm| T Tiny0. cBepJi. MM
40x20mm | 40 | 20 - - 285 13 12 485
40x25mm | 40 | 25 - - 28,5 16 - 485
50x20 mm | 50 | 20 - - 28,5 13 - 535
50x25mm | 50 | 25 - - 28,5 16 - 535
63x20mm | 63 | 20 - - 28,5 13 - 60
63x25Mm | 63 | 25 - - 28,5 16 - 60
7520 | 75 | 20 - - 28,5] 13 - 66
75x25mu | 75 | 25 - - 28,5| 16 - 66
75x32mm | 75 | 32 - - 28,5 19 - 66
90x20mm | 90 | 20 - - XX, X| XX,X - XXX
90x25mm | 90 | 25 - - XX, X| XX,X - XXX
90x32m | 90 | 32 - - XX, X|  XX,X - XXX
110x20 mm| 110 | 20 - - 28,5] 13 - 835




110x25mm| 110 | 25 - - 28,5| 16 - 83,5
110x32mm| 110 | 32 - - 28,5 19 - 835
40x1/2"s | 40 | - 1/2" - 28,0 13 12 48,0
50x1/2"8 | 50 | - 12t - 28,0 13 12 53,0
63x1/2"8 | 63 | - 1/2" - 28,0 13 12 595
75x3/4'8 | 75 | - 3/4" - 28,00 13 12 65.5
75x1 "B 75 | - 1" 46,5 23 22 845
90x3/4"8 | 90 | - 3/4" - XX, X[ XX,X XX, X XX, X
90x1 "B QO | - 1" - XX, X| XX,X XX, X XXX
40x1/2"a | 40 | - - /2" 50,00 13 - 70,0
50x1/2'a | 50 | - - 1/2" 50,0 13 - 75,0
63x1/2'a | 63 | - - /2" |50.0f 13 - 815
75x1/2'a | 75 | - - /2" 150,00 13 - 875
90x1/2'a | 90 | - - /2" Ixx,x| xx,x - XXX
50x3/4'w | 50 | - - 34" Ixx,x| xx,x - XXX
63x3/4'm | 63 | - - 34" Ixx,x| xx,x - XXX
75x3/4'm | 75 | - - 34" Ixx,x| xx,x - XXX
90x3/4'm | 90 | - - 34" Ixxx| xx,x - XXX
1"n 63 63 | - - 1" 65,5| 23 - 97,0
1'u 75 7| - - 1" 65,5 23 - 103,0
1" 90 QO | - - 1" XX, X| XX,X - XX,X

Crapka npuBapHbIX ceel

1. Ilepex cBapkoii HEOOXOMMO IPOBEPUTH COOTBETCTBHE CBAPOYHBIX TPHUOOPOB M HHCTPYMCHTOB
MpermMcanusM pasaemn «/lodeomosxa uncmpymenmos» mi. 1- 3.

2. Pabouas Temmeparypa uia cBapku mnpuBapHbix cenen coctaBmier 260 °C. KonTpoms padoueit
TEMIIEpaTypbl POM3BOIUTCS COTJIACHO NpeanucanusM pasaena «lIposepka nprOOpoB U HHCTPYMEHTOB.

3. CBapHBaﬁMBIe IDBCPXHOCTU NOJPKHBL OBITb YHCTHIMH U CYXHUMHU.
5 v

4. NHctpyMeHTOM MpUBapKH ceyia B TedeHre 30 Cek. HarpeBaTh Hapy KHYIO MOBEPXHOCTH TPYOBI, TIOKa Ha

Kparo HHCTPyMEHTA He 00pa3yeTcs HalIbIB.




5. He mpepsBast mporecca HarpeBaHHsI Hapy)KHOW IDBEPXHOCTH TPyOBl, B TeueHHe MajbHeimmx 20 cek.
HarpeBaTh IPUBAPHOE CEUI0 (0JHOBPEMEHHO C Hapy KHOM MOBEPXHOCTBIO TPy ObI).

6. Otnoxurh CBapOYHBI MPUOOP M OBICIPO, HE MOBOPaYMBas, MPIDKATH IMPUBAPHOE CEWMIO TOYHO K

MPEABAPUTEIEHO HArpeToMy Y4acTKy Hapy KHOM HMOBEPXHOCTH TPyObL 3adukcupoBarb coemHenue Ha 30
cek. Ilocne 10-MUHY THOTO OXJRKICHUS COEMHEHNE MOKHO HKCIUTY ATUPOBATh C MOJIHOM Harpy3KOi.

7. Tlo OKOHIaHUU CBAPKH VTSl TTOJKIFOYEHISI OTBOJOB HJIM TIOTPY XHBIX THJB3 HEOO0XO0MMO IPOCBEPIIUTh
JIHO CeJyIa M CTeHKY TpyObl. Pasperaercs IpMeHsTh TOJIbKO OOBIYHbIC CITUPAJbHBIC CBepJla ¢ yCTAHOBOYHOM
maiboit (1 coOmoIeHUS HEOOX0 MMO M TITy OMHBI CBEpJICHUS])

Cppka HA CTAIHOHAPHOM CBAapPOYHOM amnmnapaTte
OO0mmii BWI CTAIOHAPHOI0 CBAPOYHOT0 aNAapara

JlaHHBII CBapoOYHBIM ammapar pas3pa0oTaH CIENUAdbHO JUIs CTallMOHAPHOW 00paboTKM wYacrei
TpyOOonpoBo OB ¢ HapyxHbM muaMerpoM 0-110 mm. C moMOIBIO JaHHOTO almapara MOXHO TaKKe

MPOVBBOIUTH BBICOKOTO YHBIH 1P €/IBAPUTEIBHBIA MOHTAXK CJIOXHBIX YacTeil TpyoOonpOr IOB.
B KOMIIIEKT CTallMOHAPHOI'O CBAPOYHOIO AIIapaTa BXOIAT:

» Cam3Kku amnmpara,

* 3axuMHBIe weMeHTs 11 Tpyo A£50, 110 mwm;
* CBapO1HOE 3epKAJIO;



* Capounsbii uHctpymeHt A£50 | 110 mm;

» HacrospHbIi gepkareis i CBApOYHOTO 3epKaja;

* KpecToBuaHas croiika ¢ oropaMu Ijsi TpyObr,

* /lepxaTesb CBApOYHOr O 3epKania Jyis KpECTOBUIHOM CTOUKH;

* Kimtod /14 raifku ¢ BHY TPEHHUM IIECTUI PAHHUKOM U 3aKUM I HHCTPYMEHTA,
* PyKoBOJCTBO IO MOHTAXY ;

CBaplGl MoCPeaACTBOM CTALIMOHAPHOTIO CBAPOYHOTI'0 anmapara

1. I[OCTHTL H3 YeMO/JlaHa CaJla3Ku alirapara ¢ HIDKHEH KOHCprm.IPIefI 1 YCTAHOBUTH Ha IT10AXO ALY IO
OIIopY. Bceraputh CBapOYHOC 3CPKAJIO B ACPIHKATCIIbL HA HIDKHEH KOHCIPYKIUU U 3aTAHYTh oba 6apau11<0}3mx
BHHTQA, a4 TaKKC HYDKHUH YCTaHOBO"H-IHﬁ BUHT. Y CTaHOBHUTH Ha CBAPOYHOM 3CPKAIC COOTBCTCTBYHOIUC
HUHCTPY MCHTBL Bxmouuts armapar (3ar0paerc;1 KOHTPOJIbHAA JIaMIIOYKa BKIIIOUCHUSA, YCPE3 HCECKOJILKO
CCKYH/] T'aCHCT JIaMIIOYKa KOHT O TCH D a

2 C moMoIIpI0 PYYHOr'0 phHara OTKUHYTh CBAPOYHOE 3€PKAI0 BBEPX U OCIAOUTH 3QKMMHBIC KOJIOJKU C
pPYYKaMU.

BcraBuTh B MpHCIIOCOOJICHIE HA 3KUMHBIX KOJIOJKAX 3aKAMHBIE MeMEHTHI (10 4 3JieMeHTa ISl TPaBoii
H JIEBOH KOJIOIOK) B COOTBETCTBHH C HYKHBIM TMaMETPOM TPy ObL.



3 IlocpercTBOM mepeaHed BpalRIOIICHCI PYYKd HACIPOUTHh IIyOMHY CBapkd COOTBETCTBYIOLIYIO

JIMaMETPy TPYOBI.
Ilpasunvhoiii pasmep donsicen Obimb YCMAHOGTEH 00A3AMETHHO .

A

[omnexamyto cBapke YacTb TpyObl, OTPE3aHHYIO MOJ MPSMBIM YIJIOM K OCH, BCTaBUTH B JEBYIO
32)KUMHY IO KOJIOJIKY .

OctabuTh yCTaHOBOYHBIN BHHT Ha JIeBOW (UKCHpYIOLIEH pyUKe, TaKk 4YTAOBI TpyOa MOTJa ABUTaThCs B
3a)KUMHOM KOJIOJKE.



5. Camazku ammapaTta CIOBUHYTH JPYT C JPYTOM TaK, YTOOEI qepHasI”TJo Ha PYKOSITKE COBHITA CO
CTPEJKO# (CM BBIICIICHUE YEPHOH OKPYIKHOCTBIO).

T akrimM 06pa3zoM, 3aKp eIUICHHBINA KyCOK TPYObl HACTPOEH TOYHO Ha Hy KHY IO ITyOHWHY CBapKU.

3arsHyTh YCTAHOBOYHEIA BUHT, YTOOBI HCKIFOUYHTH IIEpEeMEIIEHIE KycKa TpYObl BHYTpH KOJIONOK.

o

6.Pa3aBuHy Th ca/m3ky anmnapaTa u OTKUHYTh BHU3 CBAPOYHOE 3EPKAIO.
[lepen HayaaoOM CBAPKU HEOOXOMMO OOS3ATEIBHO MPOBEPUTH, TOTOB JIM armapar kK padote. Kak Tosbpko

OyIeT MOCTUrHyTa pabodasi TeMIeparypa, 3aropiuTcs KOHTPOJIbHAS JIAMIIOYKA TeMIIEParyphl.

BHUMAHME: [lepByio cBapKy MOXHO MPOW3BOAUTH Yepe3 D MUHYT IDCJE JOCTHKEHUS MPHOOPOM
paboveii TeMriepaTyphL



7 MeueBuHBIN HarpeBaTelbHBIA OpraH JOJDKeH HarpeThes o paboyeit Temmepatypel 260 °C.
[IpoBepka TemriepaTyphbl MPOU3BOIUTCS COTJACHO pasner ' [Iposepka npubopos u uHCMpPYMeHmos"
OBICTPOICHCTBY IOIIMMA MHMKATOPaMU TEMIEParypbl MOBEPXHOCTU WM INTH(TOBBIMH HHAMKATOPAMHU
TeMITepaTy pbl C K3MEHEHUEM OKPaCKH.

Onpenenswonye JaHHbIE 115 CBAP KU

Hapyxupiii £Tpy6bl, | [1yonna ceapku, | Bpems narpesa, | Bpems o0padorku, | Bpems aaaxaenust,
MM MM CeK. CeK. MHH.
50 20,0 18 6 4
63 24,0 24 8 6
75 26,0 30 8 8
90 29,0 40 8 8
110 32,5 50 10 8




8. MemieHHo TpHUBUHYTH IPYT K JPYTY Cala3KH armmapaTa MocpeICTBOM PYKOSTKH.

BeBepuTh MOJIOJKEHNE CBApOTHOTO 3epKala TaK, YTOOHI Tpyda W (acoHHAS NeTaTh TOYHD BXOJMIA B
WHCTPYMEHTBL MeIeHHO TTOBSPHY Th PYKOSTKY JI0 YTopa.

OTcuer BpEeMEHH HarpeBd COOTBETCTBCHHO BBILICTIPUBEJCHHOW Ta0Jile HAYMHAETCS C MOMEHTA
JIOCTWKCHHS YIIOpa PYKOSTKOM.

9. Ilo oxoHYaHMM BpEMEHH HarpeBa NOCPEICTBOM PyKOSATKU Pa3IBUHYTh Cala3Ku ammapara.
OTKHHYTB BBEPX CBapOYHOE 3€PKaAJ0.
Ha tpy0e oGpazoBaics cBapOYHbINA HATUIBIB.



10 [TocpencTBOM PyKOSITKH CHOBA CBECTH BMECTE CAJla3KH; TeIeph TPyOa U GUTHHT CIUIABICHBI B €IMHOE
nenoe. OCTaBUTH IETAIM B 3aATOM COCTOSIHUM B TeUeHHE 1 MUHY THI.

BHUMAHME: CoenvHeHrne MOYHO BBIHYTb U3 JeprKaTesell JMIIb 10 OKOHIAHUU BPEMEHH O X JTaXEHNUS.

11 Ocnaburp py4ri 3aKMMHBIX KOJIOJOK. [lociie 310ro MoskHO CHSITH CBapeHHBIA Y 3.
BcnoMoraresib Hble cpeAcTBa

12 B kadecTse OMOpPHI WIS JYIMHHBIX TPYO MDIKHO KCIIOJIB30BATh TPHIIATaeMyl0 KPECTOBUJHYIO CTOUKY C
Y UTHHATIISIMH.



13. Jlepxateiib KPECTOBUAHOW CTOMKH C YUIMHUTCNICM OCHAINCH NPUCIDCOOJICHUEM UM KD CTUICHUS
CBapOIHOT'0 XPKaIA.

[IpuGop MpKeT OBITh MOJOTHAH MO BBICOTE M, TAaKUM O00pa3oM, MOKET IPUMEHITHCS B MOHTaXa B
MECTHBIX yCJIOBHSIX.

I'naga 3 IPUHIUIIBI ITPOKJIAIKU TPYDB
Te XxHMKa Kpe IUIeHust

XOoMyTHI i1 TpYOONPOBOAOB IOJIKHBI OBITH PACCUMTaHbl B COOTBETCTBUHM C HAPYXKHBM IUAMETPOM
MOJIMIP OIUJICHOBBIX TPYO.

Kpome Toro, mpu BeIOOpE KpENexHoro mMarepuana HeoOXOIMMO HCKIIOYUTh BO3MOYKHOE MEXaHHYECKOE
MOBPESKICHUE TIOBEPXHOCTH TPy OBL.

Kpenesxuplii MaTepran moapa3nesnseTcs Ha 1Ba NP UHIUIHAIEHO Pa3HbIX BUA UCTIOIHCHUS:

* TOUKA KECTKOTO, HETIOABIDKHOT'O KpeTIICHNUS,

* TOUKA [TOABMXKHOTO KPEIUEHHS, T.€. HAPABJIIOAS UM CKOJIB3SLRS OTI0pa;

Touku Kpervie HUSI

TpyOoTPOBOIBI PA3ACIAIOTCS HA OTACIBH biE YYACTKU ITyTEM PaclpeieieHus TOYEK KECTKOTO KPEIEHUS.
T akim 00pazoM MpeIpTBpaIRETCsS HEKOHTPOIMPYEMOe MepeMelieHre TPy O0TPOBOIOB M FapaHTHPYeTCs UX
HaJIeKHAS TTPOKIIAJIKA.

To4kH KECTKOro KPEIUICHUS PACCUUTHIBAIOTCS W BHIMTOJHSIOTCS C YIETOM JCHCTBUS CHJI, BO3HUKAIOIIUX
MPU PACHIMPEHUN TPyOOTIPOBOJIOB, a TAKKE JPIMOJHUTEILHBIX HArpydK. Kadaronmecs XoMyTsl, HalpuMmep,
HETIPUIOJHBI B KAYCCTBC TOYCK JKECCTKOI'O KpP CIUICHUA.

B nemsix obecrniedeHnst BRICOKOW COTPOTHBIEIEMOCTH TOYEK KPETUICHHST BO3HUKAIOIIM TIPH dKCIUTY aTalliy
TPyOONPOBOA HATPY3KAaM, XOMYTHI U JIeP KATEN JIOJDKHBI ObITh HAJICKHO 3aKPETLICHBL.

CroJp3s1Iie KpeTuieHUsT JOJIKHBI 00eCTIeunBaTh MepeMeIgHre TPy 0OTpOBOJa B OCEBOM HaIpaBIRHUH,
OJIHOBPEMEHHD TIPH 3TOM JIOJDKHBI ObIT'b UCKITFOYEHBI MEX aHUUECKHE TIOBP EXKICHUS TPYObI.

[Ipu ompereeHNH TOYKU CKOJIB3SIET0 KPETIeH!sT HeoOX OJIMMO CIIeJIUTh 32 TeM, YTOOBI Miep EMEIIEHHIO
TpyOONpPOBOA HE MEIAIM COSJMHEHHbIE ¢ HUM (QUTHHTH M Npoyas apMatypa. Kpome Toro, npu npoxiajke
TPyOONPOBOR HEJIOTY CTUMBI TIeP KO ChI.

JInneitHoe pacumpe Hue

[ockonbKy pacimpenue TpyOonpoBOAOB 3aBUCUT OT HarpeBa TPYObl, TO paclMpeHHe TPy OOpOBOIOB
XOJIOJHOTO BOAOCHAOKEHUS IPAKTUYECKH HE UMEET MECTa, IOITOMY MM MO>KHO ITpeHeOpeyb.

IIpn mpoxiagke TpyOONPOBOJOB TOPSMEro BOAOCHAOKEHHS M OTOIMTENBHBIX JIMHUM HEO0O0XOAMMO
YUYUTBHBATh UMEHEHIE JJIMHBI TPYO BCIIEACTBHE TEIUIOBOTO PacIIMpeHns MaTepuaia. [Ipu 3ToM HeoOxommo
paccMaTpuBaTh CIEAYIONIME BUABI P OKIAAKH TPYO:

* IPOKJAKA MO Ty KaTy pKOH;



* IPOKJIAJKA B MIaXTaX M KaHalax,
® OTKphBITas NP OKJIAAKa,

IMpoxiaaka mojJ WITy KaTypKo i
[Ipu mpokmaKe Mmoj Ty Kary pKOH pacMpeHre Tpyo, Kak IpaBuJio, He MPYHUMAETCI B0 BHIMaHUe.

I/IK)IDI]_[I/I}I oOecrieunBaer Ipy6e JAOCTATOYHOC MPOCTPAHCIBO I pacCIIUpCHUS. Ecm xe BO3HHKaroIIEee

pacomMpeHUEC HEC MOMKET OBITH KOMIICHCUPOBAHO I/I3OJI$[HH€I71, HampsKECHUA OT OCTAaroO4HOro pacummpCHus
BOCIPUHHUMAIOTCA MaTePUAJIOM.

To e camoe OTHOCUTCS K TPYOOTPOBOJaM, KOTOPhIC, B COOTBETCIBUU C JCHCTBYIOINIMMH HOpMaMH, HE

JIOJDKHBI OBITh M30JHMPOBaHbL JIMHEHHOE TEMIIEPATypHOE PACHIMPEHHME MPEIOTBPAACTCS MOCPEICTBOM
YKJIaJKi TpyObl B CIUONIHOM I0Jy, OSTOHE WIM IITYKaTypKe. Bo3HMKAIONME NP 3TOM YCWIHSI COKATHSI U

PacCTsLKCHUA BOCIP MHUMAIOTCA MaTEPHUATIOM.

IMpoxnaaka B maxrax U KAHAJI axX
IIprr OTKPHITOW TPOKIAIKE CTOSKOB OTOTMTEIHHBIX CETEH HEOOXOIMMO yUHWTHIBATH, UTO Je(OpPMAIIH
TpyOOIPOBOA BCIICACTBHUE JIMHCHHOTO PacOMPEHUsS TPYOBI-CTOSIKAa BHI30BET ITOBBIIICHHEIA YpPOBEHB IIyMa

NPOTEKAIOMICH KUAKOCTH, a TAKKe HErarMBHO CKa)KETCSl HA CTaTWMKe 3MAHMS B IeJoM. Bo m3bexanue 31or0
IPH MOHTaXXE CTOSKOB OTOTIUTENIBHBIX CHCTEM PEKOMEH/Ty €TCSTIPUMEHATh KOMOMHHPOBaHHBIE TpYObI 13 PP -
TYP 3 ¢ kospduunenrom muueiinoro pacumpenus a =3,00x10° K. Crosxu n3 KoMOMHMPOBaHHEIX TPYO
MOJKHO MPOKBABIBATD XKECTKO, 0€3 TeMIepaTypHOH KOMIICHCAIH.

Take Nmpu TPOKIAJKE CTOSKOB HEOOXOOMMO CIEIUTH 3a TeM, YTOOBI OTBETBICHUS TpyO HMenn
JOCTAaTOYHY 10 BO3MOKHOCTB YIPYTOTO U3r10a COOTBETCTBEHHO JIMHEWHOMY PaCIP EHHIO TPY ObI - CTOSIKA.

JaHHOE yCroBUE MOKET OBITh BBITOIHEHO TpeMsi CIpcoOamu:
1. OnrumarnpHOE pa3MeIleHre CTOSIKa B ITax Te.



2. Yeenu4eHHbIH pa3Mep 0OUMBKY TPy Obl. DTUM JI0CTUraeTCs BO3MOXHOCTD YIPYTOTO M3rn0a OTBETRICHUS
TpYOBL
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3. cnosp3oBanue Npy KUHSILET0 KOMIEHCATOpa WIsl HEHTpaM3aliy yIpyroro u3ruoa.

OTKpbITast NPOKIALKA
[Tpu OTKpBITO¥ MPOKIIAKe OOJIBIIOS 3HAYCHIE MPUIACTCS BHEIIHEMY BUIY M MPOYHOCTH (HOpMBL.
Koo hbHIMeHT IMHEHHOTO pacmpe s TPy sl cocrasmsier @ = 15,00x10° K.

Jl Ipaxkru4ecKoro OMpeAeNieHHs JMHEMHOIO pacIMpEeHusl Cly>KaT NPUBOWMbIE HIDKE HMpPUMEPHI
pacuera u muarpammbl. OCHOBHOW BeIMYMHOW IS pacyera JMHEWHOTO PaclMpeHds ABISETCA pasHUIR

MeXIy paboueil TeMIieparypoil 1 MakcMaJIbHO M 1 MUHUMAJIFHON TeMITepaTy paMH IIPU MOHTa}%E.

O0o3HaueHu ¢ 3uayenue iﬂq Be.]]l/l'-ll/ll-[J
Dl JInHEH HOE PACIIIHD CHHE MM ?
a, Koadduie HT JTvH eHO TO pacIiupeHust MM/ MK 015
L JlmvHa 1pyObI M 5,0
ty Pabouas Temmeparypa °C (0]
ty T emmeparyp a ipu MOHTaKE °C 20
Dt fa)lz}mua MEKAYy pabodeii TeMrepatypoit U Temiepatypoil mpu Mo Hraxe (Dt = 1, - K 0

JIvmeitnoe pacumpenne Dl paccuutsiBaetcst mo hopmye :
Di=a,xLx DX

DI =0,15x25x 40= 150 Mm

VY OTKpBITO MPOKAIBIBAEMBIX TPYOOIIPOBOJIOB yXE NPU UX IPOEKTUPOBAHMM HEOOXOJUMO YUHUTHIBATH
miHeiHoe pacumpenue DI. HampasneHue npokimaaku TpyO Hal0 MPOSKTUPOBATH M BBIIOJHSTH TaK, YTOOBI
TpyOa Moria cBOOOJHO IBUraTthbCs B Npeleiax BeJMYMHBI pacueTHOro pacummpenus. [m Bocmpustus
JMHEWHOTO yJIMHEHHS HCTIOJB3Y0TCS CIIETy FOLME KOHCTPYKLIMH



* [uOkuit KoMIeHCaTOp
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Hu oH 13 BOJHHCTBIX TPYOOTIPOBOIHBIX KOMIIEHCATOPOB, MPEIHA3HAYCHHBIX I METAINMYECKUX TPY,
HE MPUroJIeH I MCTIOIb30BaHMUs € MOJIMIPOTMIIEHOBEIMHU TpyOorpoBofamMu. [Ipn ncnons30BaHuy KOJEHHO -
PBIM@KHBIX KOMIIEHCAropOB HeoOX 0MMo 0OpalaTh BHIMAHUE Ha JIAHHBIC U3TOTOBUTEIIS.

I'mOkue xoMIe HCATO Pbl
JlimHa ruOKoTo KOMIIEHCATOpa ONpPeesieTcsl B COOTBETCTBAN C HIDKETIPUBEACHHBIM IPUMEPOM:

Ooo3Havyenne| 3nauenue Enx.n3m. Beanuund
L. JlmnHa riOKOT0 KOMITE HCaTtopa MM ?

K IToctostHHas MaTep vaia TpyOOnpOBOIOB - 20"

d HapykHbIH TraMeTp TpyOOoIIpoBoIa MM 40

D Jlundinoe paarup eHue MM 150

JlmHa rudkoro KOMITEHCATOpa PacCYUTHIBACTCS TIO Ciey e hopMye:

L,=K=x-Jjdxnl
L, =30z /4] care 7 150 2w = 1040 e

2 n
I Janablii K03 QOUIIEeHT BRMUCIICH I TPYO Mpom3BoACTBA pupmbl" AKBaTepM
Ha ocHOBaHWY NMPUBECHHBIX BHIIIE UCXO/HBIX JaHHBIX JJIMHA TMOKOro KoMieHcatopa L= 1549vm.



CO - ckomm3s0Ias onopa

KK - Touka )KeCTKOTO KpeIUieHUs

Ecmm xoMreHcamys TMHEHHOTO paclIMpeHHsl TOCPEACTBOM M3MEHEHHUs TPy OOmpoBoa HEBO3MOXKHA, TO
HeoO0X0MMa yCTaHOBKAa KOMIICHCATMOHHOTO KoJieHa. [l 31010, KpoMe TpyO COOTBETCTBYIOIICH INIMHB,
Tpedytorcst 4 yronpauka Ha 90° .

[Ipu BBIMONHEHUH KOMITEHCAIIMOHHOI'O KOJIEHa HeoO0XO0 MO, KpOMe UIMHBI THOKOro KommeHcatopa Lg
YUYUTBHBATh HMPHUHY TPy OHOTO KOJIeHa Amin.

ITpume p:
O6o3Hauenne  3HauveHue Ex. mwm. Besinuuna)
Anin [luprHa KOMIEH CaI[MOHHOTO KOIeHa MM ?
Cl JIundiHOE paairvp eHue MM 150
d HapyxHsliit quameTp TpyOOMpoBoaa MM 20
SA Paccosinue 6e3omacuoctr (SA3 10d)|  mm 400

KoMrieHcalmoHHO € KONIEHO A, PACCUHUTHBAETCA [0 CIeayromIe gopmye:
Ann=2xDl + A

Apin = 2x 150 mm + 400 mm =700 Mmm

[MupuHa KOMIEHCATUOHHONO KOJIeHA A, JOJDKHA COCTABITh He MeHee 700 Mm.
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CO - crosm3sIIIast onopa
KK - Touka %KeCTKOTO KpeIIeHNs

Ta6/iuua JidHe iHOro pacumpe Hw : Tpyda uz PP - TYP 3.

JlvHeliHO€ pacuMpeHre, OINKCAaHHOE Ha MPEeIbIylMX CTPaHWIAX, MOXET ObITh OIPENETIeHO 10
MPUBOMMBIM HIDKE TaOimiam. [laHaple TaOMMIIBI TIO3BOJLIIOT MPOCTO M OBKCTPO OIpEICIHTh JIMHCHHOE
pacIMpeHnen ero KOMIIEHCAIHIO.

Janna | Pazuuna remneparyp Dt, K
TpyonL, M| 10 [ 20| 30 | 40 | 50 | 60 70 80
01 0,55(0,30{0,45| 060 0,751 0,90] 1,05 | 1,20
0,2 0,30{0,60]090 | 1,20] 1,50 1,80] 2,10 | 2,40
0,3 0,4(0,90] 1,35| 1,80| 2,25 ] 2,70] 3,15 | 3,60




04 0,60 1,20]1,80] 240( 3,0 | 3,60] 4,20 | 4,80
05 0,751,501 2,25]300{3,/%5]4,50] 525 | 6,00
0,6 0,90{1,80] 2,70 360 4,5 5,40] 6,30 | 7,20
0,7 1,06 2,10 3,15| 420 5,5 6,30 7,35 | 8,40
08 1,20 | 2,40] 3,60 [ 480] 6,00 | 7,20{ 8,40 { 9,60
09 1,351 2,70]4,05| 540 6,/5] 8,10{ 9,45 [ 10,80
1,0 1,50 | 3,00] 4,50 | 600| 7,90 ] 9,00{ 10,50 | 12,00
20 3,00 | 6,00] 9,00 |12,00] 15,00 18,04 21,00 | 24,00
3,0 4,90 ] 9,00(13,50] 18,00, 22,50| 27,09 31,50 | 36,00
4,0 6,00 12,04 18,00] 24,00( 30,00 36,04 42,00 | 48,00
50 7,90 {15,04 22,50] 30,00{ 37,50] 45,04 52,50 | 60,00
6,0 9,00 {18,0q 27,00] 36,00| 45,00| 54,04 63,00 | 72,00
70 110,50]21,04 31,50|42,0052,50| 63,04 73,50 | 84,00
8,0 112,00{24,04 36,00]48,0060,00| 72,04 84,00 | 96,00
9,0 113,50{27,0040,50]54.00{67,50]81.0qQ 94,50 | 108,00
10,0 115,001 30,04 45,00} 60,00] 75,00{90,0d 105,00] 120,00

JAmarpamMma JJMHeifHOT 0 pacIIMpeHNust

At K

H‘{} -::..::-:.' '_-;-'.::

3 4 5 fy 7 s Y 10
Ta6/1uMua JiMHe HHOro paciMpe HUs . KOMOUHUpPOBaHHAs TPy6a 1B PP - TYP 3
Jdnuna Pazuuna temneparyp Dt, K

Tpy6el, M| 10| 20| 30| 40 | 50 [ 60 | 70 [ &
0,1 [0030,060,094 0,12 0,15/ 0,18{0,21]| 0,24
0,2 (0060,120,18 0,24 | 0,30( 0,36 | 0,42| 0,48
0,3 0,090,180,27 0,36 | 0,45] 0,54 ] 0,63] 0,72
0,4 [0120,24/0,36 048] 0,60[0,72]0,84| 0,96
0,5 [0150,300,49 0,60 0,75/ 0,90{1,05| 1,20
0,6 [0180,360,54 0,72| 0,90 1,08 (1,28| 1,44
0,7 [0210,4210,63 0,84 | 1,05[ 1,26 |1,47| 1,68
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0,8 [0240,480,72 0,96 ] 1,20( 1,44 1,68 1,92
09 [0270,540,81 1,08]1,35[1,62]1,89( 2,16
1,0 0300,600,90 1,20 1,50| 1,80{2,10| 2,40
2,0 [0601,201,80 2,40 | 3,00| 3,60 | 4,20| 4,80
3,0 [0901,802,70 3,60 4,50] 5,40(6,30] 7,20
4,0 [1202,403,60] 480 | 6,00{ 7,20 18,40 9,60
50 [1,503,004,50 6,00 | 7,50( 9,00 |10,50 12,00
6,0 [1,803,605,40 7,20 | 9,00(10,80]12,80 14,40
7,0 [2104,206,30 840 |10,5012,60|14,70 16,80
8,0 [2404,807,20 9,60 |12,0014,40| 16,80 19,20
9,0 [2705,408,1010,80| 13,50 16,20] 18,90 21,60
10,0 |3006,009,00 12 00{15,00 18,00{ 21,00 24,00
JAmarpamMma JMHeifHOT 0 pacIIMpeHNust
At K
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Il penBapuresib Hoe HANPSLKE HUE

12 Al mMm

[Ipumensiercss B cllydyae HEXBarkd MecTa JUIi PAaCCUMTAHHOrO THOKOTO KoMIleHcatopa. biaromaps
MpeIBAPUTEIEHOMY HATPSDKEHAIO0 MOHO YMEHBIINTH JJIMHY TMOKOr0 KOMITEHCATOPa.

IIpy TOYHOM TPOEKTUPOBAHMH U

BBIITOJIHEHHUU  y3€JI

TpyOOTIpOBO A,

CMOHTHPOBaHHBI €

MpEABAPUTEIILHBIM HAIIPSXXCHUEM, 110 BHEIMTHEMY HE OTJIMYACTCA OT aHAJIOTMYHOI'o y3i1a, CMOHTHPOBaHHOTO

OOBMMHBIM METOJOM.

JmHa rOkoro komreHcatopa Lg, ¢ mpemBapuTenbHBIM HAIPSHKEHHEM OIPEENseTcss COTIACHO
CIIEIyIOIIEH METOAMKE:

Oo6o3HaueHu ¢ 3Hauenne Enx. usm.|Bemunna
Lo JlinHa THOKOTO KOMIIEHCATOpa C TP GIBAPUTENLHBIM HAMPSDKCHUEM [ MM ?
K TlocTosinHas Marepuaia - 20°
d HapyxHblii qriamerp TpyOornpoBoia MM 40
DL Jluneli Hoe paciupeH e MM 150




2 JaHHbri K03pQUImeHT BBEMUCICH sl TpyO Mporm3BojcTBa (GupMbl «AxBarepm». TaQmuia s omnpeneieH us
paccTOHKSL M@Ky OTOpaM U Jiisi KOMOMHIpOBaH HeIX TpyO u3 PP-TYP 3

JlimHa rubkoro KomIieHcaropa LS/ ¢ mpe/BapuTeNbHBIM HANIPSDKCHUEM PacCUHMTHIBASTCS MO CIIeAYIomen
dhopmye:

L,-Ezx -.I'd}:lr’é

L, =20z /40 ome 1190 2caf? =106 wox

Ha oCHOBAaHWM BBINIENPHBEJCHHBIX HCXOJHBIX JIAHHBX JUIMHa THOKOTO KoMmmeHcaropa Lg ¢
IpeABAPUTEIEHBIM HapsbkeHneM cocranisier 1 096 M.

Paccrosime Meskay onopamMu Tpyo
Paccrosinue Mexny omopamu Tpyoompomaa uz PP - TYP 3 ompenemiercs coriacHo ciemyromiei
Tabmmie:

Paznna Junamerp 1pyoni d, MM

Temmneparyp|1620] 25 [32]40 50| 63| 75] 90
Dt,K HWHrepBaj MeK1y KpelleHUsIMH, CM

0 70 85| 105] 125{ 140 165| 190 205{ 220

20 50[60] 75 |90 {100 120|140 150] 160

30 50[60] 75 |90 {100 120|140 150{ 160

40 50/60] 70180 | 90 110|130 140|150

50 50[60] 70180 | 90 110]130Q 140{150

60 50[55| 65175 [ 85 100|115 125{140

70 50501 60|70 [ 80 95]105115{125

PaccTostHu MeXmy oropami OTHOCATCS K Tpy0aM ¢ HOMHUHAIBHBIM JaBieHreM 10.

Paznuna Juamerp 1pyoni d, Mm
temmepatyp| 16| 20| 25[32] 40| 50 [ 63] 75| 90
Dt, K W HrepBaj MEKIY KpellJleHHUsIMH, CM

0 130 155|170 195{ 220 245] 2701 285| 300
20 1001 120|130 150{ 170 190] 210 220} 230
30 1001 120] 130 150( 170 190] 2101 220] 230
40 100 110] 120 140{ 160 180] 2001 210} 220
50 100 110] 120 140{ 160 180] 200 210} 220
60 801100} 110{ 130] 150 170] 190 200{ 210
70 70] 90 11004 120( 140 160] 1801 190] 200

Cwibl pacumpeHus i1 TpyO ¢ HOMUHAJIBHBIM AaBieHneM 20

[Tpu kpemieHnu TpyOONpPOBOJA MEXAY BYMS TOYKAMH JKECTKOTO KpEIUIeHUS (KECTKUH MOHTK) Ha
KKAYIO U3 9TUX TOYEK ACHCTBYIOT OIpeleIeHHbIE CHWIbI CXKarHsl, KOTOPbIE TPUBEACHB! B HUAECIIEIYIOLIEH

Ta6J'JI/ILIC. I[epn(aTem/I J10 JDKHBI OBITh pacCUUTaHbl TAKUM 06pa30M, YTOOBI BOCIPUHUMATL 3TO CHKATUC.

CuJibl oKaTHs TP TeMIepaType MouTaxa + 20°C

JlaHHbIE TP YObI PaGouue TemnepaTypbl
Pazmepsi | ILtomans |+40°C [ +60°C | +80°C
dxs,mm | A mm Cuabl cxatus (N)

16x 2,7 112,8 118,4 | 236,9 | 355,3
20x 34 177,3 186,2 | 372,3 | 558,5




25x 42 274,4 288,1 | 576,2 | 864,4
32x 54 451,2 473,8 | 947,5 | 1421,3
40 x 6,7 700,9 735,9 |1471,9 | 2207,8
50x 84 1071,7 |1125,3]|2250,6 | 3375,9
63x105] 1731,8 [1818,4[3636,8| 5455,2
75x 125 24%A,8 [2619,5[5239,1| 7858,6
90x 150| 353%4,2 ([3710,9(7421,8]11132,7
Cuiibl cxaTus npu Temmneparype MmoaTaxa 0 °Cl
JlaHHble TP YObI Pabouue Temneparypbl
Pa3mepst | [Lnomans | +40 °C| +60 °C] +80 °C
dxs,mm| A mMm Cutbt cratust (N)
16x 27 112.8 2369 | 3553 | 4738
20x 34 177,3 | 372,3 | 558,5 | 744,7
25x 4.2 274,4 | 576,2 | 864,4 | 1152,5
32x54 451,2 A75 | 14213 | 1895,0
40x 6,7 700,9 |1471,9| 207,8 | 2943,8
50x 84 | 10717 |250,6 | 3375,9 | 4501,1
63x 105| 173L,8 |3636,8 | $455,2 | 7273,6
75x 125| 2494,8 |5239,1| 7858,6 | 10478,2
90 x 150 | 3534,2 |7421,8 |11132,7|14843,6
Cuabl ckaTHs IPU TeMnepaType MoHTaxA - 10 °(
JanHble TPyl PaGouue TemnepaTypbl
Pasmeps! | Ilnoumas | + 40 °C| +60°C  +80°C
dxsmm| A mm Cuabl ckatust (N)
16x 2,7 1128 26,7 | 4151 5335
20x 34 1773 466,3 | 652,5 838,6
25x 42 2744 721,6 | 1009,8 1297,9
32x54 451,2 1186,6 | 1660,4 2134,2
40 x 6,7 700,9 1843,3 | 2579,3 3315,3
50 x 84 1071,7 2818,5| 3943,9 5069,1
63x105] 1731,8 | 4554,6 [ 6373,0 81914
75x125| 2494.8 6661,3 | 9195,5 11800,4
90 x150| 3534,2 | 9277,3[12988,2 16699,1

BeneicTBre MHO# TONMIMHBI CTEHOK (S) Y KOMOMHMPOBAHHBIX TPYO, BO3HHUKAIONIME CHIIBI OKATHS OyayT
OTJIMYAaThCS ID BEJIMUYMHE OT CHJI, BOBHUKAIONMX B 00bMHBIX TpyOax w3 PP TYP 3. [Ipustom cuisl cxxarus y
KOMOMHHMPOBaHHBIX TPYO Clle/lyeT paccMaTpuBATh HEABUCUMO OT MEHBIIIMX BEIMYUH TOJILMHBI CTEHOK TPYO
JAHHOT O THIIA.

Cuabl okaTusi mpu Temneparype MoHTaxa + 20 °C (1151 KOMOMHHUPOBAHHBKX TPYO
JanHble TPyl Pabouue Temmneparypbl

Pa3zvepnI IInomann +40°C |  +e0°C | +80°C
dxs, Mmm A, MM Cuipt ckatust (N)

16x 2,2 128,7 135,1 270,3 4054
20x 2,8 201,1 211,2 422,3 6335
25x 35 314.2 329,9 63,8 9897
32x 4,5 514,7 540,4 1080,9 1621,3
40x 5,6 804,2 844.4 1638,8 2533,2
50x 6,9 1256.6 13194 26389 39583
63x 8,7 1995,5 2094,8 4 189,5 6 284,3
75x 10,4 2827,4 2 968,8 5937,5 8 96,3
90x 12,5 40714 42750 8 $49.9 12 84,9




Cuabl cxaTusi npu Tevneparype MoHTaka 0 °C (1151 KOMOHHMP OBAHHBIX TPYO)
JanHble TPyl Pabouue Temnepatypbl
Pasmepbl Inomans +40°C | +60°C | +80°C
dx s, Mm A, MM Cuabl cxatus (N)
16x 2,2 128,7 270,3 4054 5405
20x 2,8 201,1 422,3 6335 844,6
25x 3,5 314,2 659,8 989,7 13196
32x45 514.7 1080,9 16213 21617
40x 5,6 804,2 1688.8 2533,2 33776
50x 6,9 1 256,6 2638,9 39%8,3 52777
63x 8,7 1995,5 4189,5 6 284,3 8 3790
75x 10,4 2827,4 5937,5 8 96,3 11 85,1
90x 12,5 4071,4 8549,9 12 84,9 17 09,9
CuJibl cxkaTus npu Tevneparype MoHTaxa - 10 °C (/151 KOMOMHUPOBAHHBK TPYO)
JlanHble TPYObI Pabouue Temnepatypbl
Pazvepnl Ilmomann +40°C | +60°C | +80°C
dxs, mm A, MM Cuabl okatus (N)
16x 2,2 128,7 337,8 473,0 608 1
20x 2,8 01,1 527,9 739,0 950,2
25x 3,5 314,2 824,8 1154,7 1485,6
32x 4,5 514,7 1351,1 1891,5 2432,0
40x 5,6 84,2 2111,0 29554 3799,8
50x 6,9 1256,6 3298,6 4618,0 5937,4
63x 8,7 1995,5 5236,9 7331,6 9 426,4
75x% 10,4 2827,4 7421,9 10390,7 13 39,5
90x 12,5 4071,4 10687,4 14962,4 19 237,4

Teru1ouzos sinust TPy 60 MPOBOIOB o psiYeii BOABI
JelicTByronme MNpeQIucaHds MO SKOHOMUU SHEPrUU Ha OTONUTEIBHBX YCTAHOBKAX M yCTaHOBKaxX

MUTHEBOW BObI TPEOYIOT OTIpeIeTIEHHY 0 TETJI0 M30JLILHIO TPYOOTIPOBOAOB U PMATYPhL
TommHa u30JsIIKMK 3aBUCHT OT BUAA MPOKIAIKH TPYO.

ToJ1 HUHA ¢J105 W30JIIIHH I TPYO ¢ HOMUHAJIbHBIM Aariie Hue 20 u 10.

TenonpoBoaHocts| 0,20 B1/MK| 0,5 BT/MKl 0,30 B1/MK| 0,25 BT/MKl 0,40 BT/MKI 0,45 BT/MK| 0,50 B/mMK]
Pazmep bl MuHIMAJTBLHAS] TOJIMHA CJ108 M3 SIAN, MM
16x2,7 10,2 12,0 14,1 16,7 19,6 23,1 27,2
20x 3,4 118 13,6 15,7 18,1 20,9 24,2 27,9
25x4,2 158 18,6 21.8 25,6 30,1 3.3 41,5
32x5,4 18,6 21,4 24,6 28,2 32,5 37,4 43,0
40x6,7 239 27,7 32,1 37,1 43,0 49,8 57,7
50x84 30,0 34,8 40,3 46,8 54,2 62,9 72,9
63 x 10,5 38,1 44,3 51,4 59,7 69.3 0,4 93,4
75x 12,5 456 52,9 61,5 71,5 83,1 %,5 112,2
90 x 15,0 549 63,8 74,2 86,3 100,4 116,8 135,8

Ternu1 0 U301 0Asl TPY 00 PO BOAO B X0J1 OTHO i BOIBI
Y CraHOBKM NMTHEBOW XOJOJHOW BOJBI JIODKHBI OBITH 3allUINECHBI OT 00pa30BaHMs KOHICHCATA U OT

HarpeBaHusL
OpHUEHTHPOBOYHBIC BEIMYMHBI MUHUMAJIBHON TOJIIMHBI W30JLIITMM COJEPIKATCS B HIDKEIIPUBEICHHON
Tabmme.



Tommua c1os usosuu mpu | =0,040 Bt

(MK)*

Bua mpoxaaaxu 1pyoonpoBoaoB

T py601'[pOB (0)1§ MPOKJIAABIBACTCL OTKPBITO B HCO TaI1 MBaCMOM

4 vm
noMere Huu (0B a)

T pyOonpoBoI MPOKITANBBACTCI OTKPBHITO B OTAIUIMBACMO M IOMENIeHIH (9 mMm

T pyOonpoBo IPOKJIAABIBACTCS B KaHale, 0€3 ropsaux TpyoconpoBoioB |4 Mm

TpyOonpoBo B KaHATIE, PSIIOM C TOPSIIMMA TPYOOTPOBOIaMIX 13mm
T pyOonpoBos B meny KAMEHHOH CTEHBI, CTOSIK 4 MM
T pyOornpoBoa B IpOpE3H CTEHEI, PSIOM C TOPSYAMA TPYOOTPOBOJaMA 13mm
TpyOornpoBo1 Ha GETOHHOM TTOTOITK € 4 vMm

*) Jlmst Apyrux ko3¢ GUIHEHTOB TEIUIONPOBOIHO CTH TONIIMHA CIIOS U3OJSAIMH PACCUMTHIBAETCS COOTBETCTBEHHO, TIO
OTHOIIEHMIO K ramerpy d = 20 M.

KonTpoabHasi npoBe pka

Bce TpyOompoBomBI IS BOIBI, B Tpenenax BWIMMOCTH, JOJDKHBI OBITH ITOJBEPTHYTHI HCITBITAHUIO
JIABJICHHEM.

CaoiicTBa MaTepuaia TPy O0OTIPOBOAOB TAKOBBI, YTO IIPU UCIBITAHUN JABICHUEM BO3HUKAET PaCIIUpEHUE
TpyOBL OTO RIMSET HA PE3yJbTAT UCIBITAaHUU. BeneacTBrue k03(QUIMEHTOB TeMIIEparypHOro paciluyp eHUs
TPYOONPOBOJPB BO3HWKAET JOIOJHUTEIHFHOE BIHMSHAE Ha pe3yJbTar WCIBIraHud. Pa3HWIp Temrieparyp
MEXay TpyOOll M HCHBITATENBHONW Cpelol BeAeT K HW3MEHEHMsAM JaBlieHus. llpu 3rom u3MeHeHue
temnepatypsl B 10 K cooTBetcTByeT oTKIOHEHUIO AaBnenus oT 0,5 10 1,0 6gp. IloroMy npu ncnbITaHUAX
JaBJIeHMEM TpyOONpoBOJOB CIlEOyeT IO BO3MOXHOCTH oOOecledynBaTh IOCTOSHHYIO TEMIepaTypy
WCHBITATETLHOMN Cp el

Ucnpranns naBneHreM MoApas3nessiioTes Ha: MpeABAPHUTEIHOE, TTABHOE U KOHEYHOE.

I mpeaBapuTe/b HOT0 UcHbITaHusi olecrieymBaercst mBieHre B 1,5 pasa Oonbliee MaKCHMAJIBLHO
BO3MO)KHOTO paboyero JaBieHus. JTO UCTIBITATEIbHOE aBJIeHIE IOJDKHO OBITh MoJaHo B Teuenne 30 MUHYT
mBaxpl, ¢ uarepBasioM B 10 munyT. [lo rcteuennn 30 MUHYT KOHTPOJILHOrO BpEMEHH BENIMYWHA TallCHUS
JIABJICHUS HE JpJDKHA ObITh Oonee 0,6 Gap. HerepMeTmiHOCTE He JIOITY CKaeTCs.

HenocpencreeHHO mociie TPEIBAPUTENBHOTO HUCHBITAHUS TPOM3BOJUTCS INIABHOE HCNbITAHHE,
MPOJIOIDKATENFHOCTh KOTOPOro cocraBimsier 2 daca. [lpu 9roM paBieHue, 3apUKCHPOBAHHOE IPU
MpeBAPUTEIFHOM HCITBITAaHUHY, JIOJDKHO yTacTh He Oonee yemHa 0,2 Gap.

ITo okOHYaHMM TNpeJBAPUTENHLHOTO W TJIABHOT'O HWCHBITAHUN MPOMBBOJUTCS KOHE4YHOe McIbiTaHue. Bo
BpEMs KOHEYHOTO HCIBITaHUS ITOMEPEMEHHO D aaeTcs napienie B 10 u 1 6ap ¢ puTMOM MoJa4u He MeHee 5
MHHYT. MeX]ly NCIBITATeIHFHBMH IUKIAMH B CETH TPYOOIIPOROIOB JABJICHUE JOJDKHO OBITH COPOIIIEHO.

HenbiTye Masi ycTAHOBKA He T0JI3KHA Pa3ie pMeTIBUPOBATHCS HH B OJITHOM Me CTe.

Jm1 n3MepeHus MaBleHus CieqyeT NCIIOJIE30BaTh MPUOOP, MO3BOJHMIONIMN TOYHO CYUTHIBaTh W3MEHEHNE
nmasneans B 0,1 Gap. M3mepurenbHbIA mpuOOp clelyeT YCTaHABIMBATH 110 BO3MOJKHOCTH B CAMOW HIDKHEH
TOYKE TpYOOIpoOBOa.

Pesynpratel WcmbraHuii 3aHOCATCA B TMPOTOKOJ, KOTOPHIA JOJKEH OBITb IMOJIHMCAaH 3aKa3duKOM U
WCITOJHUTENEM C YKa3AHUEM MeCTa U JATHL

Bmuk nporokona ucnbiranuii npusoauTcs B [lpunoxenun .

IIpoMbIBKA TPYOONIPOBOIOB

Bce ycraHOBKM IMTHEBON BOJpI, HE3aBUCHMO OT HCIOIB3yE€MONO Marepuaja CHUCTEMbl, MOCIE HUX
W3rOTOBJICHUS IOJDKHBI MOABCPTHYTECS TINATEIRHOM MpOMBBKE. I/ caauu yCTAHOBKH B SKCILTYaTalUIO
JIOJDKHBI OBITH BBIIOJIHEHBI CIIE/Ty FOIIME TPpeOOoBaHusI:

e oOecreueHNEe KaueCTBA MTUTHEBOI BOIBL,

*  TpeoTBpalleHue KOppO3uH,;

*  mpenoTBpalieHue (yHKIIMOHATFHBIX HEMCIPABHOCTEH apMaTypsl M 000py 0 BaHUS,

*  TPOMBIBKA BHyTPEHHUX TIOBEPXHOCTEN TPy OOTPOBOIOB;

3T TpeOOBaHUS BBITOJHSIOTCS BYMSI CTIOCO0aMH ITPOMBIBKH:



1. ITIpombIBKa BOJOIi;
2. [IpombIBKa BO3AYTIHO - BOASHOM CMECHIO,

[Ipu BBIOOpe croOa MPOMBIBKM HEOOXOIMMO YYECTh OIBIT MOHTAXHUKOB, TPEOOBAHMS 3aKa3ulKa U

JaHHBE U3rOTOBUTECIIA CUCTCMBI.
HOCKOHLKy Opu MOHTaNS TI)Y6OHp0BO,IlHOI>'I CUCTCMbI U3 IMOJMIIPONMIKEHA HC Tpe6yercsl HHUKaKnuX

JOTIOJHUTENEHBIX MarepuanoB (Kiest, (IIOCYIOIMX NPHUCAAOK U T.J.) M COCOMHEHHE IMPOU3BOIUTCS
HCKTIOIUTEIBHO METOJIOM CIURBJIEHHUS, TO MAaTepHasl CHCTEMBI BCET []a 0CTAETCS YHUCThIM.

[ToaTOMy MDCIIE MOHTaXa CUCTEMBI €€ I0CTATOYHO MPOMBITH BOIOM 110 criocoOy 1.

TpaHCHOPTUPOBKA U CKIAIHPOBaHHE

TpyObl MOXXHO CK/RIMPOBATH MPHU 000K HAPYIKHOU TeMIiepaType. Mecro s CKRa CJeayeT BbopaTh
TaK, 4TOOBI TPyOBI MPHJIETAN K MOBEPXHOCTH moJia (CTe/umaxa U T.4) mo Beek mmmue. Crieyer u3bderathb
u3ruba Ipyo 1p¥ CKIATMPOBAHHH U TPAHCIIOPTHP OBKE.

IIpy MHHYCOBBIX TEMIIEPATYPaX CyHICCTBYET OTACHOCTh MOBPOKICHUS TPYO BCIEACTBHE CHIBHBIX
yaapoB. [ToaToMy IpH HU3KUX TEMIIepaTypax ¢ MaTEpHAlIOM CJIey €T 00paIaThCsl O CTOP 0KHO.

CxrampoBaHue CIeyeT IPOU3BOMTEH B MECTE, 3AIIMIIIEHHOM OT MPSMBIX COJTHEYHBIX JTy Y eH.
IMonwi0ye HUe apMaTypbl

Hacrennas nmactuna yCraHaBJMBacCTCH, HacrenHsle 11acTUHEI Jj11 IBOMHOTO IO JKIMOYCHU S
HanpuMmep, B CTCHHOH meim Wik 1101 apMaTtypbIC MOHT@KHOMU IJATOM.

LITYyKaTy PKOU

IInactnHa 1 mycroTenod creHbl [IBOWHOW MOHT@KHBIA y3eJ, BKo4Yas 2 TEpeXOHBIX
YCTAHABIMBAETCS B CTEHHOM IIETM. yromeHuKa  (HapyskHas/  BHyIpeHHssT  penba) ¢
KOHTPTalKOH, YIDIOTHEHHWEM U MTPHKUMHO T 1Iai 00 .



Ilepexoaupii yroibHuK Jletanp i1 NOAKIIOMEHUS Ha
(mapy>xuasi BHYTpeHHSS pe3b0a) IIyCTOTENBIX CTEHaX c
IVl Ty CTOTENBIX CTeH C JIMHOM MEePEeXOIHBIM YTrOJbHHKOM.
pe3p0b1 30 MM.



Ipuno:xenue |
BiaHK IpoTOKOJIa HCTILITAHMH TPy 0ONPOBOAA.

Onucanue yCraHOBKH I[peaBapuTesbHOE HCIBITAHH E
Mecro: HcnbiTarensHo e napaenue 15 6ap
OOBeKT: JaBnenue nocite 1-i nox aqw: Oap
(Hau @10 UCIIBITAHN i)
JlaBneHue mocite 2-i 1o adu. Oap
Jlmna Tpyo6:
/E 16MMm M. IManenre maBiernis gepe3 30 MuH. __ Oap
/E 20Mm M. (max 0.6 Gap)
A 25mMm M.
AE 32MMm M. Pe3ynbpTar ucnblTaH uif:
A 40MmMm M.
/A 50Mm M. I'naBHOe ncnibITAHKE
AE 63Mm M.
/E 75MM M. Pabouee naBieHre: Oap
/E 90 mMm M. (pe3ymbTar mp eBAPUT, MCITHITAHKS )
A 110MMm M.
JlaBienune yepe3s 1 uac: Oap
CaMoe BBICOKOE MeECTo OTOOpa:
" (Hay a0 UCIIBITaHM 1)
(Haz ypoBHEM MOPST) JaBiienne yepe3 2 vaca: Oap
[Tayie Hye naBJ1 eHs Oap
Havano ucIbITaHmii; (max 0,2 6ap)
Komner ucne! TaHMiA: Pe3yipTar uchbITaH Hi:
[Tpo1KUTENTHHO CTh UATBHIT aH UL Kouneunoe ucnbiranue*
1. Pabouee nasmerme 10 Gap: Gap
3aka3uuK: He MeHee 5 MuH., 3aTeM
Pabouee nasnenre 1 Gap: Gap
HE MEHee 5 MuH.
2. Pabouee gapnenue 10 Gap: Oap
He MeHee 5 MuH., 3aTeEM
UcnosHuTens. Pa6ouee nasnenre 1 6ap: Gap
He MeHee 5 MuH.
3. Pabouee naBneame 10 Gap: Oap
HEe MeHee 5 MuH., 3aTeM
Pa6ouee naBnerre 1 6ap: Oap
He MeHee 5 MuH.
Mecro: 4. Pabodee naneane 10 Oap: Oap
He MeHee 5 MuH., 3aTeM
Jara: Pabouee naBnerre 1 6ap: Gap
HE MEHee 5 MuH.
Tewam/Tommcs *) B MpoOMexXyTKax MeKIy BCEMH IMKIaMH HEOOXOJHMO COpachiBaTh

JTaBJICHHE B TPyOOTIPOBOJE.



CHull2.04.01 - 85*
CHul12.04.02 - 84*

CHul12.04.03- 85
CHull 2.04.05 - 91*

CHull 2.04.07 - 86*
CHul12.04.08 - 87*

No g rwdhE

muamerpom 1o 300 MM

8. CH 550-82 WHCTpyKIMS TO  MPOEKTHUPOBAHUIO  TEXHOJIOTUUECKHX

MJIaCTMACCOBBIX TPYO.

9. TOCT 1513969
10. TOCT 21553-76

11. TOCT 15173-70

TEIIOBOTO PACILIMpCHHS.
12. TOCT 11262-80

13. T'OCT 23630.1-79

HopmaTuBHBIE CCBUIKH

BuyTpeHHuMii BOIONPOBOI U KAHATM3ALMS 3IaHAM .
BonocHa6xenne. Hapy kHbIe ceTy U 00 Op Y IKEHHUS.

Kanamzanus. HapyxHbie c€TH U COOpYKESHUSL
OToIUieHUE, BeHTWIIIMS U KOHAUIIMOHUPOBAHKUE.

T emnoBrie ceTu.
T'a3zocHabxenne.

[ puno:xenue ||

CII 42-101-96, [IpoekTupoBaHue W CTPOUTEIHLCTBO Ta30MPOBOJOB W3 TMOJUITHIEHOBBIX TPYO

TpyOOIPOBOJIOB U3

ITnactMacchl. MeTo bl oTipeieNieHrst IO THOCTH (0OBhEMHOM MACCHI).
[Inactmaccel. MeTo onpeneneHus TeMIepaTyphl IUIARICHHUS.

[Tmactmacchl. MeTo onipeneseHUs cpeHET0 Kod(PPUIMEHTa  JIMHEHHOTO

ITnactmaccel. MeTo g McIbITaHUS. Ha PACTSIKEHHE.

[Inactmaccel. MeTo onpeneneHus TEmIOCTO UKOCTH.

Mpnnoxenue |11 Xumuye ckast croiikocrsb (ycroiuuBocrs) nosunponuwiena PP-TYP 3

Konunenrpanus XuMHu4eckasi CTOHKOCTH)
Bewecr 5o @) e soC [100°C
XUMUKATBEI
A30THCTOKUCIIBIN HAaTpU i, BOJHBIN PACTBOP HAChILI. +
50 O +
A30THas KHUCIIOTa 25 + +
10 + +
A30THOKHU CITBIM aMMO HHI nro0ast + + +
A3O0THOKM CJIbIH KaJIWid, BOIHBIN pacrBop HAChILI. + +
A30THOKM CIIBIM_KaJIbIMiA, BOJIHBIA PACTBOD HACBIIIL. + +
A3OTHOKM CJILIF HATP WA, BOAHBIN PACTBOD HACBIIII. + +
AMunoBeI#t crmpt (YHCTHII) + +
Avmumak (a3 ) 100 + +
KOHII. + A
AMMHauHas Boga 10 + +
+
AHunH 100
Aneron * 100 + O
HACBIIII. +
Bensanpaern 1, BOAHBIN pacTBOP (0,3)
100 +
bensanpaern g
BeH3uH €M, 3THIMPOBaHHbBIA OCH3UH
ben3oJibHas KucoTa, BOJHBIN pactBop HACBIIII. + + +
BenzonpHas kucnorta 100 + +
Benson 100 A -
. HACKIII. + +
Bbophas kucnorta, BOJHbIN pacTBOp 4.9
BopHas kucinoTa 100 + +
Bpom (xmmkocTs ) 100 -
Bpowm (mapa) HH3KasI




Bpowm (mapa ) BBICOKAS - -
BpomHat Boza HACHIIII. - -
Byran (ra3 ) 100 + +
Byran sxumkwit 100 +
ByTuanerat -cM. YKCyCHOOYTHIOBBIH 3 Hp
BuHHas KHCITIOTa, BUHHBIN pacTBOP HACHIIII. + +
Bona 100 + +
I'ekcan 100 + o
Tenran 100 + (0]
50 + +
TI'uapooknck Kamis 25 + +
10 + +
50 + +
'uapooK¥ch HAaTpUst (HATPOBBIM IMIEITOK) 25 + +
10 + +
T"'uapoOKHCh HATPHST 100 + +
I'nukonb, BOAHBIA pacTBop BhICOKAA i i
HU3Kast + +
vk on 100 + +
I'nmunepuH, BoaHbINA pacTBOp BBICOKaA + +
I nvmepux 100 + +
JIBYOKWHCH cepbl DPaBHOB. + +
JByXJiopHcTOE OTOBO HACBII. + +
JIByXpOMOBOKHCIBIN KM, BOIHbBIA HACBIII.
pacTBop (12) + +
JexarunpoH ad tan uH 100 A -
JInoytwidtanar -cm. miacruduk aop A
Jlumvermwidopm amus 100 +
1, 4-nuokcan 100 + (0]
Jatradup 100 (6]
M3BecTrOBast Boma HACBIII. + +
W300KTaH 100 + 0
H3onponaHoi 100 + +
Mopuctplil Kanui, BOAHBIA pPacTBOP HACBIII. + +
KBacupr JIr00ast + +
Kuciplii cepH MCTOK UCITBIN KalTM i, BOJIHBIN pacTBOp HACBIII. + +
Kucnplii yrinekuctslil Hatpuif, BOJHBIN pacBop HACBII. + +
Kpe3oi1, BoaHBI# pacTBOp SR i O
' (0,25)
Kpeson 100 + 0
Kcumon 100 o -
JIuMoOHHas1 KUCIoTa, BOAHBINA PacTBOP HACBIII. + +
- “ . HACBIIII.
MapraHioBOKUCTBIA KaTuid BOJTHBIA PacTBOP 6.4)
MeraHi1, BOJHBIA pacTBOp 50 + +
MeraHot 100 + +
M eTHITITHIIKE TOH 100 + 0
MI/IHepaJ'[I)HI)I € Maciaa - CM TEXH MYECCKHE U
JIAKUPOBOYHBIE IBJIEN Us
90 + +
Mosouras Kucora, BOAHbIN pacTBoOp 50 + +
10 + +
MoueBunHa, BOIHBIM pacTBOP HACBIIII. + +
MypaBbuHas KHGIOTa 98 + o
90 +




50 + +

10 + + +
MypaBBUHBIHN ajlbJETH, BOJHBINA PacTBOP 40 + +

. - - HACBIIII. + + +

HanOopHOKu CiIblii HATpHI, BOXHBIH pacTBOP )
Hadramix 100 +
Hutpobe H30i1 100 A 0
O3omn (0,5 ppm) A A
OKTaH-oM, U300KTaH
OJIeHHOB as1 KUCJIOTa 100 +
OpTohocHOPHOKUCIIBI AMMOHH I Jro0ast + + +
OpTohocHOPHOKUCITBII HATPHIA, BOTHBIN PaCTBOP HAChILI. + + +

90
Iepekncey Bomopona 30 b o

10 + +

3 + + +
TTupuaa 100 + O
TonuOyrun ankoronk (HOMOyTaHT) 100 + +
Tomucynb bux Katvst, BOOHBIA pactBop ?gcg’)l L. e
IIponan( raz) 100 + +
IIponas ( CKIKE HHBII) 100 +
TIsTuxnopucThIH hoc hop 100 +
PTyTh 100 + +
Cepa 100 + + +
CepHas KuCIOTa 96 + o
CepHUCTOKHUCIIBI I HaTpu i BOJHBIN pacTBOp HACBIII. + +
CepHHCTBIN BOIOpOT* * paBH. + +
CepHHCTBIN HATPHH, BOJHBINA pacTBOp™* * HACBITII. + +
CepHUCTBIH yTIIEpOT 100 O
CepHOKHCITBIN aMMOHH i J00ast + + +
CepHOKHCITBIN KT, BOJHBIN PAacrBOP HACBIII. + + +
CepHOKHCITBIN HATPH I, BOIHBIA PacTBOP
I"'may6epoBa comnb + + +
CoJi aIOMUH Hsl, BOJTHBIE PACTBOPbI J00ast + + +
Comu 6apust J00ast + + +
Couy ykere3a, BOTHBIE PacTBOPBI HaCBIIII. + + +
Comnu Marausi, BOMHBIE PaCTBOPBI HaCBIIII. + + +
Coim Menu, BOIHBIE PacTBOPHI HACBHIIII. + + +
CoJi HUKEJIsI, BOTHBIE PaCTBOPBI HaCBIIII. + + +
CoJu pTyTH, BOJHBIE PAaCTBOPHI HACBIII. + +
Comnu cepedpa, BOAHBIE PaCTBOPHI HACBIIIT. + +
Couu xpoma (1) u (I11) BomHbBIE pacTBOpHI HAaCBIII. + +
CoJ 1vHKa, BOJHBIE PacTBOPHI HaCBIIII. + +
CounsiHal KUCIOTA KOl s s

10 + +
CTeaprHOBasi KICIIOTA 100 +
T erparumpon ad) Tk H 100 (0] -
T erporunpodypan 100 O -
T erpaxnosTan 100 A -
T eTpaxJiop3THII cH 100 (0] -
Twuocynbhar HaTpusi, BOAHBIN pacTBoOp HAaCBIII. + +
T rnoden 100 (0] -
Tonyon 100 (0] -
T puxJI0paTIIICH 100 0O A




VIiekugiplii aMMOH Ui Jro0ast + +
Vriekuoibli Kamid, BOJHBIA PACTBOD HACBIIII. + +
Yrnekucoislii Halpu i, BOJHBIN pacBop HACBIIII. + +
(coma) 10 + +

50 + +
YKcycHas KHCJIOTa, BOIHBIA PacTBOp 10 + +

100 + O
YKCyCcHOOY THITOBBIH 3¢up (Oy TrTareTar) 100 + @)
'YKCYCHOKH CJTbII aMMO HUH J00ast + +
YKCYCH® TUIOBBIA 2 up (STHTaLeraT) 100 o o
YKCYCHBI aHTHIPH T 100 +
Denon HAaCBIIII. + +
Dopmarb ieruwa - cM. MypaBbUHBIH &JIb JIETHT

HACBIIII. + O
®docdopHas Kucnora (5%5) " "

10 + +
DTOPHCTOBOIOPOT HASI KHCIIOT 40 + +
XopOeH30I 100
Xiop (BIaKHBIH Ta3) 10 0] -
Xiop (cyxoii raz) 100 - -
Xiop (KUK ) 100 -
XITOpUCTOK UCIIBIA HATPHUI BOAHBIN pacTBOD 25 + +
XJIOpHUCTBIT a MMOH Hid mobast + +
XITOPHUCTBIN BOIOPOT (Ta3) HU3Kas + +
XJ10pucrbiii BOAopo (ras) BBICOKAs + +
XJIOpUCTBIN KaJl vid, BOJHBIA PacTBOp HACBII. + +
XJIOpUCTBIN HATPU I, BOJAHBIN PACTBOD 5 +
XITOpPHCTBIA HATPU i, BOJHBIN pacTBOp (MMILEBAs COJIb) — " "
Xtopucrbii 3 Tt * 100 -
Xopmar an* 100 o
XopHat Boaa HACBIII. O -
XJI0pHOBATH CTOKM CIIbL I HATPUi1 BOIHBINM pacTBOP 5 + +
XJTOPHOBATOKH CJIbIH KTk, BOIHBIA PACTBOP (7,3)
Xnopodopm 100 A ;
Xopcynb(hoHOBaAs KHUCIOTa 100 - -
XitopaTii eH 100 0] A
XpomoBast KHCIIOTa PZ%CHHI' I -
XPpOMOBBII aHTUJP U1, BOIHBIH pacrBop
Iukaorekcan 100 +
T{pKI0TeK C aHOIT 100 + +
T{pKI0TeK C aHOIT 100 + +
Y eThIPEXXJIOPUCTHII YITIEPOT 100 (0] -
[IlaBenesBas kucnoTa, BOJHbIN pactBOp HACBII. + +
DTWianeTaT -CM, YKCYCHOITHIIOBBIN 3 up
O1ioeo 100 O
D TUJITEKC aHOJT 100 +
DTunoselii coupT (He IeHATYpOBaHHBIN) 100 +

96 + +
OTUIOBBIN CIIUPT, BOJHBIH pacTBOp 50 + +

10 + +
DTri-cM, 13 TAWD hup HACBIILI. + +

TEXHMYECKUWE 11 KOCMET MMECKUE U3 AEJIVA




AKKYMYJISITOpHAs. KUCIOTA

+

Achaner

Bemstimi xnopun (comepxanne xyopa 12,5%)

of+|+

®)

BensuH-cM, 3THIIMPOBaHHEI OCH3UH

bypa, BogHBIN pacTBOp

HACBIII.

Banna st XxpoMapoBanust (TexH. )*

Bock mt momos*

T"aproe macno*

+[+]+]+

Q|O|+H |+

I[I/ISGJ'ILI—K)e TOIUIMBO - CM. TOIUIVB a

Jn3enbHoe TOTIBO*
Jnkcan

TOTOB.

Enosoe macio

3eneHo € MBIJIO

Kunkoe crekio

KBacupl

HACBIII.

KoctgHoe Macio

JlakoBbIil OeH3UH

JlaTommu

JInzoux

JIutekc

JIxHsTHOE MaciIo

MARLIPAL MG

50

MARLON, 42%WAS

+|++]|+[ololol+|+]|+ ||+ ©

MARLOPHEN 610

100

20

MARLOPHEN 80

100

20

MARLOPHEN 83

100

MARLOPHEN 83

100

20

Macino [y ABYXTaKTHBIX JBUraresei

Macio sl MIITynux MarHOK

MebenpHas oymryp a*

MuHepanbHbI € Maciaa (apoM aTid eck ue)*

Mopckai Boga

Motopnoe macno*

Hezam ep3aroriye pactBopbr*

Hed 1o

100

OOyBHOI Kpem*

+[+|+]+[+[+]+ ]+ +|+]+] +[+[+]+ ] +[+]++]+[+|+[+]+[+[+][+]+]+]+]+ +

Oneym

HACBIIII.

"|O|O] ]| O T |Q|O|>>| O

ITapa

100

ITapadrHoBOE MacI0

100

TlexTr HBI

HACBIIII.

ITerponeiinbiii > gup

100

+[+[+]+

ol|t|Oo]+

[TmacTugukaropsr:
Jnammmdranar /|

JInbyTwicebamHar

Juoytwidranar (VESTINOL C)

JlvHonm1 granar JI

Jnoxtwidtamat /|

T puxkpesmiadochar

T puokmidoch ar

+[+[+]+[+]+]+




PactBOp Kpe3oia

CHIMKOHOBOE Maciio*

CHHTE THHE CKUE JCTCPI CHTBL

BBICOKAs1

T'OTOB.

+ |+ >

CKUImMapHO € Macio

Cwmona*

+[o|+ |+ +]+

Cona-cM, yriaekucsl i Hatp uit
CocHoBOE Macio

Cpe/t[cha JJIs TIPOMBIBKH ITOCY b1

+|> |[O

CpencTBo NPOTUB MOJTH

T parcdopmaropro € Macno*

DuKCHPYIOIITU i pacTBOP (THOCYJIb (AT HaTPHs)

10

dopmamH

®dororpad e cKii IPOsSBUTEND

T'OTOB.

XitopHasi 13BecTb (BOJIHASI U3BECTh)

+[+[+]+[+]+]+]+

+|+]|+]|+|o

XpoMoBas cMech

Ilapckast Bojika

Yepuuia

+

DTUIUpOBaH Hbl OeH3MH XA

DTUITMpoBaH Hel OeH3rH 98

DTUITUPOBAH HBIH OCH3MH

+|o[x| +[+

MEJUKAMEHTbBI 1 KOCMET M4 ECKUE M3 AEJIA

Acnup vH

+

3yOHas macta

+

Wo/IHast HACTOMK a

+
<

Kamdapa

Jlak s HOrTen*

MenTon

Mpii0 (pactBop)

HACBIII.

10

1% 038 (6)

+

XUHUH

+|+[+[+[+]+]+

[TMIIEBBIE IMTPOJAYKT bI

AHaHaCHBIH COK

ATensCHHOBBIN 00K

ApaxucHoe Macsio

Banwia

Buno

+ [+ + |+

Bonaxka

40

T"asupoBanHas Boa

I'BOo311KA

FBOB,Z[I/I‘]HOG MacJjio

T oBsikui KUp

Topunin

I'peiindpy TOBBII COK
JxuH

40

Kene

Kakao (roToBO€ yIs1 IATHS)

Kakao (mopoI1ok)

KaptodensHpIii canat

Kapromka (mrop €)

Kgamensie L[eJ'IC6HBIe TpaBbl

Keruyn

Koka-kana

+|+[+[+[+]+[+]+]+ +[+]+[+]+]+][+[+]+]+]+]+




KokocoBoe Macio

Kombaca

Konn sk

Kopua (B nanoukax)

Kopwua (moporiok)

Kode (roroBsIii st mAThs)

+

Kode (3epHUCTBII ¥ MOJIOTHI )

Kpacusiit niep eng

Kpaxmar (BoaHBIA pacTBOp)

HACBIII.

Kpymnosas kamvin

Kykypy3Hoe magio

ol+|+]+

Jlukep

HACBIII.

JInmonarn

+|+[+]+[+]+][+]+[+]+[+]+]+

JIMMOHHAs KUCIIOTa-CM. XUMHKATBI

JluMoHHast KOXXypa

+

JIMMOHHAas 3cce Hys

+

JIMMOHHBIH COK

=+

JIbHIHOE MacIo-aM. T eXHIMecKr e U KOCMETHYE CKHE n31 €A

Maiiones

Maprapix

MapuHoBaHHas phIOa

+

Mapwmenan

Macso 1B aneasCUHOBOMN KOXKYPbI

Macio 13 TUMOHHO 1 KOXKYPBI

Macno m 0JIHuBOK

Macrno (CTUBOYHO €)

+

Men

MunpgansHast 3¢ ce HIHs

Moioko

Mooussie Oiroma

+

Mo04HBIH KHCETH

T[> >

Myka

MsTHOE Macio

+|+ [+ [+ [+ +[+]+][+]+[+]+]+

ITansMOBO€E Macso

IlaxTa

Tlepen

+

ITuso

[MueBoe Macito (JKUBOTHO €)
uieBoe Macito (pacTUT &b HOE)

HOI[HPIBK& 13 KXIPKOTro

PoMm

40

+|+|O O

PomoBaa sccenmma

PBIOHBI 2KUD

Canar

Caxap (pacTBOp)

HACBIIL.

Caxap cyxou

CaxapHblii cHpoII

+[+]+]+

CiuBKHA

Cwmaer

+

> >+ [>p>

CoeBoe Maciio

COK M3 aneibCHHOBOW KOXKYPhI

Conenas Boga

HACBIII.

ConeHas celneaka

++ [+ [+ [+ [+ ]+ ]+ ] +[+]+




CoJb

TBopor

+

Tecro

+

T omatHBIN COK

VYkeyc TOPT.

+

yKC}’CHaﬂ OCCCHLYA TOPI.

+

OpyKTOBBIII canar
DPYKTOBBIN COK

XpeH

Yaii roTOBBIH 11 IHUTHS

Yaii (jiucter)

S6mounbIit Mmycc

SI6JI0YHBIN COK

Slita (ceIpbie ¥ BapeHbIE)

+[+]+]+[+]+]+ +[+]+

+|+ |+ [+ [+ ][+

VcoBHBIE 0003HAYCHMS:

CTOMKUI

MPaKTU4ECKU CTO KU

cjlabast CTOMIOCTh

OTpaHUYeHHast CTOHKOCTh

HECTOMKHUHU

o0ecIBeYBaHUe

pacTBopIeMOCTh

XHUMHYECKAs CTOMKOCTh 3aBUCUT OT COCTaBa U3IEIIHS
CJIelyeT MPUHATH BO BHUMAaHE WU30JBIIUIO 3araxa

'O e+

* ok — <L




	Preduprejdenie 900 4800px
	Binder1.pdf
	17.2.30.pdf
	Preduprejdenie 900 4800px




