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BBEAEHMNE

HacToawviha HOpMaTUBHLIA OOKYMENT pa3paborad C uensio yctaHosne-
HUS pexoMeHayeMbix Tpebosannn n NoAoXeHn (B pa3suTue u AONONHEeHne K
obazarensHbiM TPeOOBaAHMAM HOPMATMBHLIX JOKYMEHTOB B 0bnactn mexaHn-
3aumy CTPOUTEeNsLCTBa), CNOCOOCTBYIOWMX CHKEHMIO N3QepPXexX fpwv aIKcnaya-
Tauumn CTPOUTENLHLIX MAlVH B 3UMHUN neproa.

HacTosuwmnit HOPpMaTUBHBLIN AIOKYMEHT pa3paboran B pamMkax TEXHNHECKOro
xoMuUTeTa no ctangaptTulaumm TK 376 «3xcnayataums CTponTenbHO-[0POX-
HBIX MalVH 1 060pYyaoBaHNa» BOEHHBIM NHXEHEPHO-TEXHUYECKUM YHUBEPCH-
Tetom (BUTY), Cankr-MNetepbypr (kaua. texH. Hayk apoueHT Ulasonos A.C. —
OTB. UCNOAHUTENb, KaHA. TEXH. HAYK CT. HayJ. coTp. Wynsrum B.B. (Hay4HbiA
pyXOBOAMTEND), KaHA. TeXH. HayK Npod. AnexceeHko 1.1, , p-p. TexH. Hayk npod.
JToxxnr B.H., xaHa. TexH. nayk aoueHy CvupHos J1.M., xasa. TexH. HayK no-
ueHT Hukmnpopos I'.U., B-p. TexH. Hayk npod. Pegopos B.K., wix. VisaHos B.A.
NOA METOOMYECKMM PYKOBOACTBOM YNpasneHns roCyaapCTBEHHON CTPOUTENbL-
HOW nonutukn frocctpost Poccwv (loaywxmny A.A., Monorkosa J1.H., CuMOHOB

C.H., lopoannos A.A.).
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CBOA NPABUN NO NMPOEKTUPOBAHUIO N CTPOUTETIBCTBY

SKCNNAYATAUUA CTPOUTENbHbIX MALLUH B SUMHUU NEPUOA

MEXAHU3ALIMA CTPOUTEJIbCTBA.

MECHANISATION OF CONSTRUCTION.
WINTER OPERATION OF CONSTRUCTION MACHINES

1 OBJIACTb NPUMEHEHURA

Hactoawuny Ceoa npasws pacnNpoCTpaHaeTCa Ha
CTPOUTENDLHLIE MAWNHBI B UCNONHEHUN Y gNna Mak-
POKNUMATHNYECKUX PanoOHOB C yYMEPEHHbIM Knnma-
ToM no NOCT 15150, cmoHTuUpoBaHHbie Ha Bbase Tpak-
TOPOB, CaAaMOXOAHbLIX WACCH U asBToMObunen, umeio-
LMUX AU3enbHbin ABUrartesin.

[ OKyMeHT ycTaHaBnuBaeT OCHOBHbIE Nofoxe-
HWURA, pernameHTupytoume ocobeHHOCTH 3Kcnnyara-
UUKN CTPOUTENbHbLIX MaWKH B SUMHUA Nnepuoa npw

TeMneparype OoKpyXawuwero so3gyxa 40 MWHYC
40 °C.

2 HOPMATUBHDbIE CCbIJIKW

B HacToAweM fOKYMEHTE NCnoNb30BaHbI CCbif-
KW Ha chnepyiowwe ctaHnapTol:

FOCT 12.1.003—83 CCbBT. LWym. Obwne Ttpe-
bosaHua He3onacHOCTK

[OCT 12.2.011—75 CCBT. MawuHbi cTpoutens-
Hble 1 AopoXHbIe. Obwme TpeboBaHus Ge3onacHo-
CTI

FOCT 12.3.033—84 CCbBT. CrpourtenbHblie Ma-
WwuHbl. Obwwne TpebosaHua He30NaCHOCTHU NPU 3K-
chnyaraunu

FOCT 17.2.1.02—76 OxpaHa npupoab!. ATMOC-
depa. TepmuHbl ¥ onpeneneHna BbiIOpoOCOB ABUTa-
Tenen asToMobunein, TpakTopoB, CaMOXOOHbIX CeNnb-
CKOXO3AUCTBEHHbLIX U CTPOUTENLHO-A0POXHbLIX Ma-
LM

OCT 305—82 Tonnuso gusenbHoe. TexHuyec-
Kne ycnosms |

FOCT 2084—77 BeH3unHbl aBTOMOOUNbHBLIE. Tex-
HU4YEeCcKue yCnoBus .-

FTOCT 15150—69 MawwuHbl, npnbopsbl 1 apyrue
TexHuyeckmne n3nenua. ICnonHeHna ana pasnnuyHblX
KNMMATHUYECKuUx panoHoB. Kateropmmn, ycCnoBust 3kC-
nnyarauvn, XxpaHesna n TPaHCNOPTUPOBaHNA B 4aC-
T BO3AENUCTBUR KNUMATUYECKUX PaKTOPOB BHELll-
HEen cpeasl

FOCT 17479.1—85 Macna mMoTopHble. Knaccu-
dukauma v obo3HaveHne

FOCT 17479.2—85 Macna TpaHCMUCCUOHHbIE.
Knaccudukauma n ob6o3HaveHue

FOCT 17479.3—85 Macna rupgpasnuyeckue.
Knaccudpunkauus n 06o3HaveHue

FOCT 20000—88 [unzenn tTpakTOpHble U KOM-
banHoBble. ObLMe TEXHUYECKUe YyCNOBUS

FOCT 21393—75 AsTOMObBUNAN C au3enamm.
AbIMHOCTL OTpaboTaswunx raszos. HoOpMbl n MeToabl
namepexHunn. TpebosaHna 6€30nNaCHOCTH

[OCT 25646—95 3kcnnyarauma CTpouTenbHbIX
MawwunH. Obuwimne TpedbosaHus

FOCT 27436—87 BHewHnin wyMm asToTpaHcnNop-
THbiX cpeacTs. [lonyCTuMbie YPOBHU U METOAbI W3-
MEepeHunn

OCT 37.001.052—87 TpeboBanusa K NyCKOBbIM
KaYectTsam aBTOMOOUNBbHLIX ABUraTenemn

MAC 12-8.2000 PekomeHnaauvin nO opraHn3aummn
TEXHUYECKOro 06CNyXnBaHUs N PEMOHTa CTPOUTENb-
HbIX MaWWH |

MAC 12-10.2000 Tunosble HOPMb! NEPUNOANHHO-
CTW, TPYAOEMKOCTN U NPOOOSHKUTENBHOCTN TEXHN-
4eckoro obcnyxuBaHua M peMOHTa rpy3onoabeM-
HbIX KPaHOB

3 ONPEAENEHNA

3.1 O6orpes ausens (arperara, CUCTEMbI)
CTPOUTENBbHON MAaLLUMHbI — NPOLECC Nepenayn emy
TENNOBOWU IHEPrnn OT TennoHocuTens AN A0CTU-
XeHus (pasorpes) nny nogaepxaHus (noagorpes) ero
3a1aHHOro TennoBOro COCTOAHUA B YCNOBUAX HWN3-
KUX TeMneparyp okpyxaiwouwero so3ayxa. [lpun atom
pa30rpes HernocpeaAcTBeHHO npeauiecTsyeTr nycky,
a NOAOrPEeB HA4YMHAETCH NOCNE OKOHYAHUA o4vepen-
HOW CMEHbl padoThl CTPOUTENBHOW MALLWHbI U NPO-
AonxKaeTcs A0 HaYana cneayruen CMeHb.

3.2 Cpeacrasa obneryeHmna nycka An3enn —
yCTponcTaa, obneryaiouime socnnameHeHume v Cro-
paHWe TONNMBa B Au3ene nNpmM NyckKke npyu remnepa-
Type OKpyXakuiero sosgyxa 4o MmHyc 25 °C.

3.3 Cpencrea rennosBon NOAroToBKU An3e-
NA K NYyCKy — yCcTpowucTBa, obecneuynsaowmne pa-
30rpes AM3ens nepen nyckom; npu 3ToM Npoaon-

NanarHne opuumnansHoe
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XUTENbHOCTb Pa30rpesa v nNycka ponxdHa coCcras-
naTb He bonee 30 MuH NpK TeMNepaType OKPYXato-
wero so3ayxa muuyc 40 °C (FOCT 20000).

3.4 Cpeacrea noanepXxaHuUA 3aflaHHOro Ten-
NOBOro COCTOAHMSA B MEXCMEHHbIN nepuon — yc-
TPOWUCTBA, NOAAEPXUBAIOLWLNE B MEXCMEHHbLIN Nepu-
of, 3a1aHHOe TennoBoe cocTtoaHue (obecneunsaio-
e noaorpes) Hepabotaoulero gusens, Heobxogu-
MO€ A9 ero Nycka B revyeHune He 6onee 5 MuH npn
TemMneparype okpyxaiotero sosayxa MnHyc 40 °C.

3.5 Tennosoit axKymMynarop — rennoobmen-
HbiX annapaT, HakanMeaoLWKM OTXOAALLYIO TENNOTY
oTpaboraswmux razos nnu (U) OXnaxanawLen Xua-
KOCTU Au3ens BO BpeMa ero paborbi, CoOXpaHsiowwnii
ee B MeXCMEHHbLIK Neprnoa u OoTAaLWUN 3Ty Tenno-
Ty notpedurenio (aBurartenio, arperarty TPaHCMUC-
cvuv n ap.).

4 OCOBEHOCTUN SKCIJIYATALUU
CTPOMUMTENDbHbLIX MALLMNH
B 3MMHUN NEPUOA

4.1 OcHOBHbLIMU daKTOpPaMU, YCROXHAIOWUMN
3KCnNNyaTauuio CTpouTenbHbix MawmnH {panee — ma-
WWH) B 3aMMHWA Nnepuoa, BAAIOTCSH.

HU3Kan Temnepartypa oKpyxXaluwero sosayxa u
ee pe3kune konebanus;

Hann4Yme CHEeXXHOro NOKpPoBa,

CUNbHbLIE BETPbLI U MeTenu.

4.2 DaKTopbl, yKadaHHble B 1. 4.1, npuBOARAT K
CHUWXEHUIO NPOU3BOAUTENBHOCTU, YBEAKUYEHUIO pac-
X040a aHeproHocurenen u obuwen CToumMocTn 3Kcn-
nyaraumu MawuH B pe3ynbtarte AenucTeus cneayio-
tux ocobeHHocTEen 3UMHEN IKCNAYaTaALUM:

NOBbLILLEHUA COMNPOTUBNEHUA PA3PYLLEHUID WU
KONAHWIO MEP3NbIX MPYHTOB U CMEP3LINXCH CbiNy4nx
MaTepunanos, OTPbLIBA NPUMEP3LLNX K TPYHTY rPy30B8,
CTPOUTENbHBLIX U3NEeNUN N KOHCTPYKLUW,

CHWKEHUAR NPOYHOCTU METANNOKOHCTPYKLUIA, Ka-
HATOB, A TAKXe NHEBMATUYECKUNX WNH U APYrmx ae-
Tanen u3 HeMeTannNu4eckux MaTepuanos;

YXYAWEHU] AOPOXHbLIX YCNOBUA NepenBnXeHUn
MaLLKH;

3aTpyaAHEeHUA Nycka gusenem n noanepXXaHua nx
HOPMAaNbLHOrO TENNOBOIO PEeXWUuMa;

YBENUYEHUA BHYTPEHHNX CONPOTUBAEHKA B FU/l-
ponpusogax n MexaHn4eCkux TPaHCMUCCUAX, CHN-
XEHUA B CBA3U C 3TUM TArNOBbIX YCUNNNA 1 paboumx
CKOPOCTEeMN;

HaKONNEeHWA n 3aMep3aHna KOHOAeHcaTa BOAb! B
rmapasnnu4eckmx u NHeBMaTUYeCKnxX CUCTemMax, CHu-
XKALWUX HAREXHOCTL CUCTEM YNPABNEHUA MatLHA-
MU; | ﬁ
yXyaweHua GU3nieckoro CocToaHna n paboro-
cnoCoBHOCTY nloaen, OBCHYXnBAIOWUX MALWNHDI;

vBenu4yeHusa sbibpocos BpeaHbiX (3arpasHao-
LX) BEWECTS.

bonee noapo6bHO HEKOTOPLIE MEXaHN3Mb! BNUSE-
HUA 3UMMHEeN IKCnayaTauun Ha TeXHU4YeckKkoe COCTO-
AHWE CTPOUTENbHbLIX MawnH U dusnonornyeckoe
COCTOSIHUE nepcoHasna, 3aHAToro obcnyxmnsaHmem v
ynpasneHnemM MauwmHamMu, npueeaeHbl B Nnpunoxe-
HUu A,

2

5 OGBLUME TPEBOBAHNSA
K SUMHEN 3KCNNYATALUMUU MALUMH

5.1 3Akcnnyarauma MauwinH B SMMHUA NEPUOA,
OCYWECTBNAETCA B COOTBETCTBMU C TpeboBaHnaMN
[FOCT 25646, nacrosuiero Csona npasun, HOpMaTUB-
HbiX AOKYMEHTOB 1 KOHCTPYKTOPCKOU (3KkcnayatTauun-
OHHOW) AOKYMEHTaUNN Ha MaLLNHbI KOHKPETHbLIX MO-
aenen. | |

5.2 3Akcnnyaraunio MawuH Npu TeMmneparypé
okpyxaiouwero sosayxa or MuMHyc 20 A0 MMHYC

- 30 °C pexomMmeHAayeTCA OCyWeCcTBniTb CO CHUXEHU-

eM pabounx Harpysok (TPaHCNOPTHbLIX CKOPOCTewn,
CTeneHn 3anONHeHUA KOBLUEeW 3KCKABaTtopos U NO-
rpy34ynkoB, rpy3onoabeMHOCTU NOAbEMHO-TPAHC-
NnOPTHOro 06opynosanwua un 1.n.) Ha 25 % NO OTHO-
LWWEHMIO K NAacCNOPTHbIM, a NpM Temneparype OT Mn-
Hyc 30 no muryc 40 °C — Ha 50 %.

- 5.3 B sumMHUI nepuon Ha CKONb3KOW flopore
TPOraTbCA C MECcTa cnegyer NNasHO, HA Manbix Yac-
TOTaxXx BpalleHUa KOneH4aroro sana ausens. Cuen-
neHne U MexaHn3mMbl NOBOPOTaA cneayer BKAKYaTb
TOXe nnasHO, 6e3 pbiBKOB.

Ana nNOBbLILLEHUR NPOXOAMMOCTU MALLUH OHW
MOryT 6biTe 060pyaoBaHbl cneunanbHbiMm NPUCNO-
cobneHnaMu: uenamMm nNpPoTUBOCKONLXEHUS, CheM-
HbIMW MPYHTO3auenamMu, NPoTusobykcaropamm, camo-
BbiTACKMBATENAMU U APYIMMU YCTPOUCTBaAMMN.

5.4 1na AOCTUXEHUA BLICOKOFO TEXHUYECKOro
YPOBHA 3Kcnnyatauyum mMawuH B 3UMHMA NEepuoa
PEKOMEHAYETCA NPOBOAUTL UX NOANOTOBKY, Y4UTbI-
BAIOLLYIO OCOBEHHOCTU 3UMHEN aKChAayaTauuu.

6 NOAINrOTOBKA MALLMH
K SUMHENW 3KCMAYATALMUM

6.1 OpraHn3saymoHHO-TeXHU4YECKHue Meponpms-
TUA O NOArOTOBKE CTPOUTENbHLIX MALLNH K 3UMHEN
akcnnyaraumm HanpasneHbl Ha AOCTUXEHUE BbICO-
KOro YPOBHS HAAEXHOCTU MaLUKH, CHYWKEHNe CTOMMO-
CTW 3KcnayaTtauum, obecnevermne 6e30nacHbIX yCno-
BUX TPyAa NepcoHana, 3aHATOro nx ynpasneHnem m
obcnyxusaHnem, BbinONHEHUE HOPMATUBHbLIX 3KONO-
ruyeckux TpeboBaHu.

6.2 O6vem paboT N0 NOAroToBKE MALWWH K 3UM-
Hel aKcnnayartauum onpeagensercs asyms ¢akropa-
MU TEMNEPATYPOU OKpyXawuwiero Bo3ayxa n npu-
CNOCOBNEHHOCTBLIO KOHCTPYKLUWIA MawunH K paboTte B
DAaHHbIX TeMNepaTypPHbLIX YCNOBURX.

6.3 Moarotoska MawunH KU 3KCNAyaTaunOHHOW
Da3bl K 3MMHEN 3KCrJlyaTauum A0MKH3 OCyLecTs-
NATHCA B NNAHOBOM NOpRAKe.

B nnaHe noaroToBku pekoMeHayetTca npeanyc-
MaTpuBaTb cneayioumne MeponpuaTng:

obecneyeHne HeobxoaMbIMU ANA BblINONHEHNUS
nnaHa pUHAHCOBbLIMU U MATEPUANBHLIMU CPEeACTBaMMU,;

NPOBEAEHNE NHCTPYKTaAXEN C UHXEHEPHO-TeX-
Hu4eckuMm paboTHMKaMu U NepcoHaNnoM, 3aHATHIM
obcnyxunBaHMeM M ynpasneHnem CTpPOUTENbHbIMU
MawunHamm 06 0cobeHHOCTAX X 3nMHEeNn IKcnnya-
Taunn. Mpn HeobxoaMMOCTU OPraHn3yIioTCAa 3aHA-
TMA NO NOArOTOBKE NepcoHana K 3MMHen 3Kcnnya-
Tauuu MalluH;



pacnpepeneHue nepcoHana, 3aHAToro oocnyxm-
BaHMEM MalnH, N0 06bekTamM BbINONHEHUA NOAro-
TOBUTENLHbLIX PAbOT;

nposeneHue Ce30HHLIX TEXHUYECKUX 0bcnyxu-
BaHUUN MALLUVR;

YKOMMNEKTOBaHME MatH AONONHUTENbHBIMU UH-
CTPyMEHTaMu, npucnocobneHnamMmn n marepmanamu,
npeaHa3HaYeHHbIMKU ANa UX 0B6CnyXMBaHUA 3UMON;

obopynosaHne MawuH cpeacreamu obecneye-
HUs8 paboTocnocobHOCTM B 3UMHUIA Nnepuoa;

npuseaeHune 8 paborocnocobHoe cocTofHue
rPYNNOBbLIX CPeACTB TENNOBONU NOAroTOBKU AU3ens K
NYyCKy U rpynnoBbiXx CPeACTB NOoaAEepXaHUA 3adaH-
HOrO TeNNOBOro COCTOSHUS B MEXCMEHHbIV Nepuoi.

6.4 [1nan NOAroTOBKM MalnH ¥ 3KCNNYyaTauMOH-
HOW 6a3bl aomkeH HbiTb COCTaBNEH, YTBEPXAEH U pea-
NIN30BaH C TAKNM PacyeToM, 4ToObI NpOBEeAeHNE yKa-
3aHHbIX B N. 6.3 MeponpuaTUA BLINO 3aKOHYEHO CBO-
eBpeMeHHO, A0 Havana 3nMHero nepunoaa. KoHTpono
3a cobniogeHneM BbINONHEHUs AAHHOMO nNiaHa Bo3na-
raeTCs Ha PyKOBOAMTENA OpraHu3aummu (NpepnpuaTms ).

6.5 PexomerHayetca npoun3soacTBeHHble NoA-
pa3genexHunna (yyactkun) 6a3b mexaHusaumu o6opy-
DOBaTb CpeacrTasamMu HarNAAHOWM HdOpMauun, UNNIO-
CTPUPYIOWUMN NONOXUTENBHLIN NPOU3BOACTBEHHbIN
ONbIT U NePCNEeKTUBHLIE Hay4Hble pa3paboTku B 06-
AACTU 3UMHEN IKCNnAayaTauun MalluvmH.

6.6 loarorosurenbHoie PaboTbl NPOBOAATCH
NpyU BbINONHEHUU CE30HHOIro TexHu4eckoro obecny-
XUBAHUA, KOTOPOE MOXET ObiTb COBMELLEeHO C o4e-
peaHbiM NepruoanyYecknumM TexHu4eckum obecnyxmea-
HUeM UNKu NNAHOBbLIM PEMOHTOM.

Oco6eHHOCTH BhINONHEeHNA onepaunii Ce30HHO-

ro obcnyxusaHna arperaros, CUCTEM U MEXAHU3MOB

MatLH NPU NOAroTOBKE UX K 3MMHEN 3KCnnyartauum
npeacrasneHbl B npunoxexnun b.

6.7 Ce3oHHoe 06Ccnyxusatue MawmH PpeKOMeH-
AYEeTCA BbINONMHATL UEHTPANU30BAHHO B YCNOBUSIX
CTaUMOHaAPHOWN 3KCNaAyaTauuoHHOM HBa3bl cunamwu
nepcoHana, 3aHAToOro ob6cnyxmnsaHmem U ynpasne-
HUEeM MaLUUH.

[lonyckaercs B NnOpAaaKe MCKNIDYEHUN BbiNONHEe-
HWE CEe30HHOro 06CnyXxXunsaHua MawuvH B NONEBbLIX
YCNOBUAX, eCnu NO NPOM3BOACTBEHHbLIM, OpraHin3a-
LWMOHHBIM, NOFOAHO-KNNMATUYECKUM 1 APYTMM NPU-
YuHaM nepebasnposarts MawKMHb Ha 6a3y MexaHu-
3auny HEBO3MOXHO.

6.8 [lna sumMHero nepunoaa pencreyiowme Hop-
MaTusbl NEepnoanN4YHOCTN 1 cocrtasa paboT nepmo-
An4eckmnx TexHuyeckux obecnyxusanmmn (TO-1, TO-2,
TO-3), ycranosnenxbie MAC 12-8 n MAC 12-10, npw
HEOBX0AMMOCTU MOryT BbiTh CKOpPPEeKTUpPOBaHLI C
Y4ETOM KOHKPETHbIX YCNOBUMK IKCNAyaTauum MaulinH.

7 CPEACTBA OBECNEMEHMS
PABOTOCNOCOBHOCTH MALLIUH
B 3MUMHUW NEPUOA

7.1 OBUIME NONOXEHUSR

Cpencteammn obecneyerns pabotocnocobHocTk

CTPOUTENbHLIX MALWLNH B 3UMHUWA NEpUoL KBNKIOTCA:
3UMHUE IKCrNyaTaumoHHblie MaTepuanbt;
cpeactea obneryeHuna nycka MawuK;
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cpencTsa yrenneHwms;
cneunanbHoe cMeHHoe pabouee obopyagosaHue.

7.2 SNMHNE ISKCIJTYATALUOHHDBIE MATEPUADI

7.2.1 K 3nMHUM 3KCNNyaTaunoHHbIM MaTepua-
NnaM OTHOCATCH TOMNMMUBA, MOTOPHLIE, TPAHCMUCCU-
OHHble U rnapaBnn4yeckKkue Macna, NNacTUYHbIe CMa-
304YHbIE MaTepMmanb! 1 CnNeluanbHbie XUOKOCTU On-
peaeneHHbix Mapok (COpPTOB), KOTOpPbLIE obecneyu-
BaAIOT 3KCnNayarauuio MawuvH B 3UMHUA Nepwvoa B
coortsetrcTeun C¢ TpebosaHuasmmn NOCT 25646.

7.2.2 3nMHKe IKCNNyaTaumnoHHbIE MaTepuansi,
XapakKTepUCTUKM KOTOPLIX NpuBeaeHbl B Npunoxe-
HUWK1 B, npuMeHaIoT B COOTBETCTBMUU C TpeboBaHna-
MU 3KCNNyaTauuoOHHOU NOKYMEHTauMM Ha MallWHb
KOHKPETHbIX MOAene.

7.3 CPEACTBA OBJIEMMEHMA NYCKA MALLMH
B 3MUMHMWM NEPUOA

7.3.1 K cpeacteam obneryeHus nycka MatinH B
3UMHUIK NEepPNoA OTHOCATCA CUCTEMbI N YCTPOWMCTBA:

obecneyeHns nycka ausenemn;

noAroToBKWU K pabore TpaHCMUCCUN;

OTONNeHUN KabuH.

Knaccudunkauma cpeacrts obneryeHns nycka
MalKH B 3SUMHWA Nepuon, npuseneHa 8 Tabnuue 1.

Cpeanctea nonxHo obecneyusBarb Nyck mMawm-
Hbl B paboTy Nnpm nCnoNb3OBaHMK 3UMHUX IKCNNya-
TAUNOHHbLIX MaTepuanos. Kpome TOro, OHU He AOomX-
Hbl Bbi3biBaTb BONbLLWNX U3HOCOB AeTane Au3enn wu
arperatos TPaHCMUCCKUU NPU Nycke, COOTBETCTBO-
BaTb AEACTBYIOLWUM HOPMATUBHLIM AOKYMEHTaM B
obnactun akonormm n 6e3o0nacHOCTW.

Mpn BibOpe TON nn nHOM cucTembl Unu ycT-
ponucTea HeobxoanMO y4nTbIBaTh COCTAB Y BEANYU-
HY Napka CTpouUTenbHbIX MaWwuH, 0CobeHHOoCTU ero
MCNONL30BaAHUA, KNMMaTU4eCKne yCnoBus pPanoHa, .
cobnioaexHue npasun oxpaHbl Tpyaa v TeXHUKU be-
30NacHOCTH, BbINOSIHEHWE HOPMATUBHbLIX TPeboBaHWUA
NO OXpaHe OKpyXalouien cpeabl U TEXHNKO-3KOHO-
MUYeCcKyio 3dPeKTUBHOCTbL X NPUMEHEHWUS.

7.3.2 K cucremam un ycrpomncrsam obecneve-
HWA NyCKa Au3enen OTHOCATCAR cpeacTBa obnerve-
HUA NyCcKa, cpencrtsa TennoBoyv NOAroTOBKU an3ens
K NYCKy U CPeAcTsa noaaepXaHua 3afaHHOro Ten-
NOBOTO COCTOAHUA B MEXCMEHHbI nepuoa.

Onn ponxHbl obecneynBartb BbICOKYIO 3ddex-
TUBHOCTb NyCKa AN3ENs, KOTOPana XxapakTepu3yeTCs:

npeaenbHbiM 3HAYEHMEM TEMNEepaTypPbi, NPU KO-
TOPOW BO3MOXHO OCYLLEeCTBNEeHUe Nycka an3ens;

MUHUMASIbHLIM BPEMEHEM, 33aTPayvyuBaEMbiM Ha
NyCcK AM3ens;

Heb0oNbLWOW BENUYUHON MUHUMANBHOW NYCKOBOW
4aCTOTbl BpAUWEHUA KONEHYaTOro Basia An3ens, He-
obxonumon ana obecneyeHua ero nycka. |

7.3.2.1 Cpenctea obneryenns nycka aunsens
obecneunBaloT Nyck xoNnoaHOro An3ens.

[laHHbIMWU cpencTBaMn ABNAIDTCA:

cpeancrtsa Noaorpesa BO3Ayxa Ha snycke (cse-
YU NOAOrpeBa BNYCKHOro Bo3ayxa, anekrpodakens-
Hbie Noporpesarenu);



» Tabnuua 1. —Knaccndukauns cpencrs obneryeHua Nnycka MallvH B 3UMHKUA nepuoa

1 Cpenctea obecneveHusa nycka avlenen

!

]

1.3 Cpencrtea nonnep-

2 Cpepcrtsa NOAroToBKwY
K pabore rpaHCMHUCCHiA

1.2 CpepcrtBa TennoBon "AHMNS HHOrO
1.1 Cpenctea obnerteHuns nycka noaroTosKku An3enst ren J'IOBOF::Ja(?(?CTOﬂHMQ |
K nyceky B MEXCMeHHbIn nepuon, |
e | - -
1.1.1 Cpepcrea, nosso- | 1.1.2 NMycko- 2.1 ;dnuit?:ﬂy 2.2 !; ;:?fenno
NROLLNE CHU3NUTL MUHKU-| Bble YCTPOIA- |
ManbLHYIO NYCKOBYIO Yac-| cTea noewl- | 1.2.1 UHan-11.2.2 Fpyn-(1.3.1 Ungu- 11.3.2 T'pyn-
TOTY 8palUEHNA KONeH4a-| WeHHow Moul- | BUlyanbHble nosbie BUOoyaNbHbIE nossbie
TOro Bana gmaens HOCTU
cpencrsa NOAOrpeBa |NyckoBbie  |CPeAcTBa, |CcpeacTsa|cpencrtsa, |CpeacTsa |CUCTEMbl C cpencrsea
BO34yXa Ha BNycke ppuratenn; |[WUCTouHu- | BONO- UCTOYHU- |BONO- XWUOKOCTHbI- |BONO-
(cBeyn noporpesa YCTPOACTBa |KOM oborpe- |kom oborpe- |mMu nogorpe- Ioﬁorpe-
BNYCKHOrO BO3ayxa, |ON8 nopadn |[TennoBoOwW | Ba; TEeNNOBO |Ba; BaTENSAMMU,; Ba,;
anekTpodakenvHblie | CXarToro IHEepPrmn cpefncrea | 3Heprun  |CpeacTBa |[cucTemMbl C | cpepcTea
nogorpesaTenu); BO3/yXa B lKOTODle napo- KOTOPbLIX (napo- BO3AYWHbIMUK | Napo-
cpencTsa Kanopusa- |uuMnuHapbl; |asnaetca | oborpe- |asnsietca |oborpe- |noporpesare- |oborpe-
TOPHOro BocCNname- |nuponartpo- |nojorpe- |Ba; nooorpe- |8a; naAMuU; Ba;
HEeHUa TONNMBa Hbl; BATEND, cpencTsa | satenb, cpencrTsa |CUCTEMbI C cpencTea
(CBEeuM Hakanusanua); | monekynap- |paboTaio- | Bo3ayxo- |padortain- |BO3AyX0- |OTONUTENbL- BO34yXO-
NyCKOBbIE NPUCNO- HbI€ HAKO- ,umta 3a oborpe- |wni 3a oborpe- |HOW yCTaHoBs- |0borpe-
cobnenuns gns nuTenu cuyer Ba; cyer Ba; KOW, COBME- | Ba;
| BRPLICKUBAHURA AHepruu; CXUraHms |CpeancTBa |CXUraHua |cpeacrsa |uleHHOn nam |cpeacraa
NnerkoBoCnNaMeHsn- | 3NeKTpo- XUOKOTO | INEeKTPO- | XUAOKOrQo [ 39NeKTpo- |aHaNOrmM4Hon |9IneKkTpo-
LLLUXCA NMYCKOBBLIX crapTepb Tonnuea, |oborpe- |Tonnuea; |[oborpe- |npumMmeHse- oborpe-
XUNAKoCcTeu; NOBLILWEH-  |CPeACTsa, | Ba; cpepgctsa, |Ba; MbiM B BA;
cpencTBa yy4yweHusa | HOU MOWHO- | UICTOYHWU- | CpeacTsa | UICTOYHU- |[CcpeacTBa | cucteMax cpeacTea
MYCKOBbIX KA4ECTB CTW; KOM oborpe- |KoOMm oborpe- |oTONNEHUN oborpesa
an3sens ({pekomMmnpec- | BHeWwHune TeNNOBOW | Ba TeNnnoOBOM |Ba KabuH; ra30BO3-
CUOHHLIN ME€XaHU3M; |NCTOYHUKU |3HEeprun |[rasoBo3- |IHEPruy | ra3oBo3- {pakenbHble | AyLWHOW
YCTPOWCTBA, U3MEHS- | ANEKTPO- KOTOPLIX |AYWHOW |KOTOPbLIX |AYWHOW |nogorpesarte- |CMechio;
joune crteneHn aHeprun ABNACTCA | CMECHLIO;, |ABNKETCA |[CMECHLIo; {Nnw; cpeacTea
cxartug, dasbl raso- | TennoBoOWn | CpeacTsa | TennoBOW (CPeacTsa |CUCTeMbl C | MHPPa-
pacnpeneneHmna n akkymynsa- | nuuidpa- |[akkymyna- (nudpa- | TennoBbim KPACHOro
Yron onepexeHus TOP KPAaCHOro | TOP | KDACHOrO | akKKyMYNATO- | ra3oBoro
noaayu TONNMBa Npw l | ra3oBoro ra3oBOro | PoMm
nycke) o6orpe- | oborpe- |
IBa | Ba !

| KUM NPUBOAOM

i

3.1 3aBncumesie
oT paboTel an3ens

PaauaTopPbLI-OTONUTE-
nmm v TpybBHbie Tenno-
obMeHHUKK, ycTaHas-
nuBaemMble B kabuHe
U NoAKMOYaeMbIe
COOTBETCTBEHHO K
cucTemMam oxnaxpe-
HUA N BbiNyCcka
otpaboTraBwinx rasos
an3ens;

WTATHLIE pagunaTopb!
CUCTEMbBI OXnaxae-

| HUR An3ens, pacno-

| NOXXEHHbIE B MOTOP-
HOM OTCeke, C
yCTpoucTsamm
noaBoAa Tennoro
BO3AyXa B Kabuhy;
pa3nu4Hble No
KOHCTPYKUMN 3NEKT-
pyu4yeckue Harpesare-
nun {(3nexrpokanopu-
depbl, IneKrponeyn
M NAHeNbHO-NYy4UcC-
Toie 0Borpesarenn),

oborpesa |yctaHasnusaemblie
NPenMyLecTBEHHO B |

xabuHax mawuvnr C
| 3nexTpuYeckuM nnu
nu3enb-aneKkTpuyec-

3 CpencTtsa otonneHna kabu

3.2 ABTOHOMHbIE

CUCTEMDbI, NCTOUYHN-
KOM TennoBoOw
AHEPrmn KOTOPbIX
ABNAETCH OTONMU-
TeNbHAa unn
BEHTUASLUNOHHO-
OTONUTENbHAR
YCTAHOBKA;
CUCTEMbI, NCTOYHUN-
KOM TennoBoOwW
SAHEPrun KOTOPHLIX
RBNACTCH XNAKO-
CTHOW nogorpesa-
| Ten.b;

CUCTEMbI, UCTOYHU-
KOM Tennoson
IHEPrMN KOTOPbIX

| ABNAETCS BO3AYLLU-
HbI NOAOrpeBa-
Telb,

CUCTEMbI, UCTOYHU-
KOM Tennosou
AHEepPrnn KOTopbIX
ABNAETCA Tenno-

| BO aKKyMYNAaTop

|

|
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cpencrsa KanopmsartopHOro BOCNAaMEHEeHWs
TONNAUBa (CBEUM HAKaNMBAHWUA);

AyCcKOBbie NPUCNOCOobneHnss NNA BNPLICKUBaAHNA
NerkosocnNNaMeHsIownNxXCs NycKoBbiX XXNAKOCTEW;

CpeAncTBa YAYYWEHNR NYCKOBBIX KavecTs nmse-
na (AeKOMNPEeCCNOHHLIN MEXAHU3M; YCTPOMCTBA, U3-
MEHAIWMe CTeneHb cxaTtna, da3ul razopacnpene-
NEHNS N YroNn OnNepexeHuns nosadn Tonamsa npn
nycke);

MYCKOBLIC YCTPOMCTBA NOBLILLEHHOW MOWHOCTH
(nyckoBbie asurarenu, yCTpoucTasa ons noaayum cxa-
TOro BO3Ayxa B UMNUHAOPLI, NUPONATPOHBI, MONEKY-
NAPHLIE HaKONMUTENU JIHePrnK, anexTpocraprepsl
NOBHILLIEHHON MOWHOCTU U BHEWLHWE UCTOYHUKWU
3NEeKTPOIHEPIrUN).

OcHosHbIe CBeaeHus NoO Hanbonee pacnpocT-
paHeHHbiM cpeacTsam obnerveHns nycka npueepe-
Hbl B Npuaoxexsnn | .

7.3.2.2 Cpeagcrea TennosoOn NOAroToBKM AMn-
3ens K Nycky U Cpeacrsa NoaaepXaHna 3agaHHoro
TennOBOIrO COCTOSTHUA B ME@XCMEHHbLIN Nepnon cne-
AyeT NPpUMEeHsTL NPpU TeMneparype OKpyxawuiero
Bo3ayxa 20 mmuyc 40 °C. OHn aonxHn obecneun-
BaTk 000Orpes (nnu coxpaHeHue TennoBoro COCToN-
HuA) Hanbonee BaXHLIX C TOYKK 3PeHUA Nycka ne-
TANeNn, nx CONPRXeHUn ¥ cpen am3enst, a UMEHHO:

aeranen, o6pasyiowmnx kKamepy CropasHns;

NOOWMNHMKOB KONMEeHYaToro Bana;

CONPAXEHNIA MAVHAD—NOPLIEHD;

TONAUBHOIO ¥ MacnsHOro GuNLTPOB;

BMNYCKHOrO KONNEXTOPA;

OXNIAKOAI0LEN XMNAKOCTU, HAXOOSUWENCs B 3apy-
SawiewyHOM NpPoOCTpaHcTee (ans aAM3enft ¢ Xuako-
CTHOM CHCTEMON OXNIaAXAeHN]); h

MOTOPHOrO Macna, An3enbHOro Tonnnsa 1 BO3-
ayxa, norpeétnaemuix B Nnepnoa nycka ansens.

7.3.2.3 B cnyuyae 06opynosaHns au3sens kap-
5I0PATOPHLIM MNYCKOBLIM ABUTraTeNieM O4HOBPEMEH-
HO C 0BOrpesomM (MAKn coxpaHeHuem Tennosoro co-
CTOSHMA ) OCHOBHOMNO AM3ENA AOMKEH OCYWeCTBNATL-
ca u oborpes (Mnu cCoxpaHeHue Ternnosoro CoOCTon-
HMR) NYCKOBOTO ABWIaTensy.

7.3.2.4 Cpencrea TennoBOv NOAroTosku Aw-
3ens K NycKy » CpeacTsa NnoanepXaHus 3anaHHoro
TennOBOND COCTOAHNA B MEXCMEHHbBIN Nepmnog MO-
ryT BLiTb MRANBNAYANLHLIMY ¥ FPYNINOBLIMM,

7.3.2.5 K viamnsunagyansHbim cpecrTaam Tenno-
BOV NMOJroToOBKM OM3ens K NyckKky OTHOCHATCA ycTa-
HaBNMBaeMbLIC Ha MAWIHE CUCTEeMbI U YCTPOWUCTBAQ,
obecneuunsanuine asTOHOMHbLIN Pa30rPes AN3ena OT
UHOVBUAYANBHONO UCTOUYHNKA TennoBOU 3HepPrnn.

K vHansugyanibHbiM CpeacTtBamMm nonaepXaHms
3a43aHHOrO TEeNNOBOIO COCTORHMA HepadoTauiero
ON3ens B MEXCMEeNMHbLIN Nepuoa, a TakKke 8 nepuoa,
BHYTPMCMEHHOIO NPOCTOS MativH OTHOCKRTCH YCTa-
HaBNMBaeMbIe Ha MalWMHEe CUCTEeMbI 1 YCTPOUCTBA,
obecneuvsalOWwivie aBTOHOMHLIA NOOOrPEeB AN3en\y
OT HAMBUAOYAIBHOIO NCTOYHKKE TEeNNOBOWU 3HEPrUn,
U CpeacrTsa yrenneHus.

Hanbonee pacnpoCTpaHeHHbiM MHaMBnayans-
HIM UCTOMHMKOM TenAOBOWM IHEPrmn KIBAKETCH NO-
norpesarens, padoraouwmn 3a cyeT CXMraHmns Xuna-
KOrO TOnNnmea. llepcnexTusHbIM MHONBMAYANLHLIM
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UCTOYHUKOM TEMNNOBOW 3HEPIMN Cneayer npunidaTh
TENNOBOWU aKKYMYNATOP.

Kparkas xapaKkrepucTuka cucrem oborpesa an-
3enen C Nogorpesarenamm npmseneHa 8 NpunioxXe-
Ham [l

7.3.2.6 K rpynnosuiM cpencysam TensioBow
NOAIrOTOBKM AM3ENA K MTyCKY ¥ MPYyNNOBHLIM CpeacTBam
nogfepxaHuns 3a0aHHOrO TennoBOro COCTOSHUA B
MEXCMEHHBIN NEPUO] OTHOCRTCH CTALMIOHAPHBIC NN
nepeaBuXHLIE CUCTEMBI U YCTPOKCTBA, 0becneyn-
gaowme 06orpes ansenen rpynnbl MatumH. Takue
CUCTEMB! 1 YCTPOMCTBA MMEIOT Pa3HOOObpasHyio KOH-
CTPYKUMIO K PeanmavioT cneayiowmue cnocodbs 060-
rpesa au3ensn: soa0-, Napo-, BO3RYX0- N INeKTpo-
060rpeB, 060rpeB rasoBO3AYWHON CMECHIO U NHD-
paKkpacHbii ra3osbin 060rpes.

KpaTtkaa xapaKkrepuctuka rpynnossix cpeacrs
o6orpeBa gn3enen npeacrasneHa s NpunoxeHnu E.

7.3.2.7 NhansuvpyansbHoie cpegcTsa TennoBoOn
NOArOTOBKMN OM3EnNs K MyCKy U MHOMBrOyaNnbHbLIE Cpel-
cTBa nNoAnePXaHma 3a0aHHOrO TennoBoOro COCTOR-
HUR B MEXCMEHHLIM Nepuoa NO3BONKAIOT IKCNAYaTH-
POBaTh MalMHbLI B OTPLIBE OT NOCTORHHLIX 623 Mexa-
HU3aUMK N NpY OTCYTCTBMM BHELLHUX MCTOYHUKOB
aveprn. Fpynnossie cpencraa Heobxoammo npnme-
HATL TONMBKO B YCAOBUSX NOCTONHHLIX Ba3 MexaHn3la-
i nam npn 60NLWOV YNCNEHHOCTVN OOHOBPEMEH-
HO pabotailowmx Ha o6bLeKTe MaWwMH, PACNONOXEH-
HbIX Ha HEBONLIUMX PACCTORHNAX OAHA OT APYTOW; NpK
3TOM NPeanonaraeTCA HaNMYne BHELHUX MCTOYHU-
KOB 3HEPM N, obecneymnsaomx padoTy 3TUX CpeacTs.

7.3.3 Cucrembl U yCcTPpOKCTBA NOATrOTOBKMN K
paboTe TpaHCcMucCcnin MalmH OMKHLE 0becneunsartsh
BLICTPYIO NOoAroToBKy X padbore tpaHcMuccum ma-
WWHL C UeNbi0 BOSMOXHOCTH NPUHSTUR Harpy3ku B
MUHUMANBHO KOPOTKUE NPOMEXYTKW BPEeMeHu.

OHn gONXHLI OCyWecTBNATL 06orpes (vnn Co-
XpaHeHue TennoBoro COCTORKHUA) arperatos mexa-
HUYEeCKOW M MAapasnnyecKkon TPaAHCMUCCHIA, 3anpas-
NEeHHbLIX COOTBETCTBEHHO TPAHCMHUCCHOHHBIMU M A -
PaBANHECKNMIA MacnamMm.

B Mexanmnyeckux TpaHCMUCCUsX Taknmn arpe-
ravammn AasBNFIOTCA KOpobku nepenay n oT6opa Mmony-
HOCTH, pasaarovHbie kopobku, rnasHans n KOHeYHas
nepeaaun; peayxTopbi MEXaHN3MOB, OCYLLIECTBARIO-
wux GyHKUMOBUpoOBarHue padouero 06opynoBaHns,
a B rmapasnnueckux TpaHCMUcCcusax — rmapobaxku,
MAOPOHACOCHI, NMAPOABUraTenn, rmapopacnpenenm-
Tenu, KnanaHsot pasnmmyHoro HasHaueHus.

7.3.3.1 Cuctemul 1 yCTPOUCTBA NOAroTOBKU K
pabore TpaHCMVUCCH MawmMH MOryT OuiTh MHANBK-
AyanbHbBIMK 1 FPYNNOBLIMMA.

7.3.3.2 B xavyectse HAMBMAYANbHLIX CUCTEM
VCTPOWCTB, NpefHa3HayeHHbix ana oborpesa arpe-
raTos MexaHnyecKon u MiIPaBNMYeCKON TPAHCMMUC-
CuiA, PEKOMEHAYeTCR NPUMEHATL CUCTEMbI C XNOXO-
CTHBIMW W BO3AYyLIHLIMK Noporpesarenamu (Npuno-
xeHwve [l), oTonntenosHon yCTaHOBKON, COBMEWeHHOW
NN aHaNOrMYHOW NPUMEHAEeMbIM B8 CUCTEMAX OTO-
nneHuns kabuH, n paxkensvHbIe Noporpesarenu.

lMocne nycka anizens pasorpes paboven xua-
KOCTH MOPaABIUMECKON TPAHCMUCCUKU MOXET ObiTh
OCYLWLECTBAESH NPpOKaYnsaHneM ee rapoHacoCcoM Ha
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CnB NEpe3 APOCCenb unwn apyroe rmapasnvmyeckoe
CONPOTUBNEHVE.

(lepcnexTusHbLIM NHANBULYATLHLIM MCTOYHNKOM
TeNNOBOW 3Heprumn ans odborpesa arperaros Mexa-
HUYECKOW U rugpaBinveckon TPaHCMUCCA SBNA-
eTCH TernJIOBOW akKKyMynaTop.

CoxparneHue TenaoBOro COCTORHUA arperaros
AOCTUFABTCR WMPOKUM MNPUMEHEHNEM Da3NNUHbIX
CpPeacTs yrennexms.

7.3.3.3 Ong rpynnosoro 06orpesa arperaros
MEXaHMYEeCKON n rMapasiInv4eckon TpaHCMMUCCUMn
8O3MOXHO WCNONB3OBAHUE TEX XE& CUCTEM WU YCT-
POUCTB, XOTOPLIE MPUMEHSIOTCR DN rPpynnosoro
060rpesa ansenen CTpovUTeNbHLIX MaWKH {NPpUNo-
xeHune E). NMpn atom rpynnoson oborpes arpera-
TOB OO0MXEH OCYWEeCTBARTLCH OAHOBPEMEHHO C
rpynnosuim 000rpesom ansenen.

7.3.4 Cncrembl 1 yCTPOMNCTBA OTOMJICHUS Xa-
o MawmH (nanee — CYOK) ponxub obecneun-
BaTh HEOOXOAMMOE TENNOBoe COCTOSHUE B8 KabuHe
CTPOUTENBHON MalLnHbLE KaK 1py paboraouiem, Tax
v Npy HepadoTaiowem ausene ¢ uensio Co3naHns
KOMPOPTHLIX YCAOBUMIA N8 MALINHNCTA.

B coorBercteuu ¢ tpebosaHuamu FTOCT
12.2.011 oHn AonxHLl NOANEPXNBaTh TeMnepaTypy
BO34AyXa BHYTPU xabuH He Huxe nmoc 14 °C. Ommn
MOIYT BuiTh 3aBncmmMmbiMKM OT PaboThl ansens, ecnn
X QYHKUMOHNPOBAHME OCYUIECTBAAETCS TONMLKO Npw
pabortaouem amsene, u He3aBNCUMbIMY OT ero pa-
BOTH (2aBTOHOMHLIMM), eCnn X DYHKUMOHMPOBaHUE
OCYLLECTBARETCH KaK nNpw pabortaiouwem, rak v npwm
HepaboTaueMm ansene.

7.3.4.1 B xavecTtse 3asucumbix CYOK pekomer-
AYETCA NPUMEHATD:

PAaMaATOPLI-OTOMNMTENU U TPYOHBIC TENNOOOMEH-
HMKW, YCTaHaBNMBaeMbie B xabune v nogxnoyaemsie
COOTBETCTBEHHO K CUCTEMAaM OXIKAECHUST K BbiNyCKa
oTpadboTaBwmMx ra3os ausens;

LITATHLIC PAOVATOPH CUCTEeMBI OXNTaXAeHns On-
3en5, PaCnoNOXEeHHLIe B MOTOPHOM OTCEeKe, C yCT-
ponucTBamMy NOABOAA TENSOND BO3ayxa 8 Kabuny;

Pa3NUYHbIe MO KOHCTPYKUMK IneKTpuyeckue
HarpesarTenu (anexTpokanopudepsnl, IAeKTPONeYn w1
naxenbHO-nyuncToie oborpesarenn), ycrasasnmsa-
eMbie NPenMyLecTBEeHHO B KabnHax MalumH C 3nek-
TPUYECKM NN ON3ENb-IAEKTPUYECKUM NPUBOLOM.

7.3.4.2 B xavecTse He3aBNCUMbIX (3BTOHOMHBLIX)
CYOK cnepyetT npuMeHsiTb Takue cucremsl, NCTou-
HUKOM TEMAOBON IHEPIMN B KOTOPLIX ABAAETCR OTO-
NMATENLHAR NN BEHTUARILMOHHO-OTOMNUTENLHAA YC-
TAHOBKA, & TAKKE XUAKOCTHLIC U BO34YLIHLIE NONO-
rpesarenm, nCnonb3yembie B cucremax odborpesa
ansenen (npunoxexune 1).

[epcnekTrnBHbIM  NCTOMHUKOM TEeNNOBOWU 3HED-
Y aBTOHOMHOW CUCTEMBI OTOMNNCHUR ABASIeTCS Ten-
NOBOM aKKyMynaTop.

Kpatkas xapakrepuctuka CYOK npusepeHa B
npunoxexsnn X.

7.4 CPEfICTBA YTETNIENMS

7.4.1 Cpencraa yrenneHna npeaHasHaveHsl ANs
COXpaHeHust TennoBOro COCTORAKUA An3ens, arpera-

6

TOB MEXaHn4eCckOon 1 rMAapaBanyeckon TpaHCMwuC-
cn n xabunmHel.

7.4.2 DPexTUBHOCTL CPeacTs yrenneHmsa 3a-
BUCUT OT:

TeMnNepaTypul OKpyXaiouwero so3anyxa,

BPEMEeHU, B TeHYeHne KOTOPOro OCYLLEeCTBAAETCRH
NPOLECC COXPAaHEeHUA TennOsoro COCTORHUA arpe-
ratos ¥ y3nos; |

BeNNYNHBI TEPMNYECKOTO CONPOTUBNAEHNA, KOTO-
POE OHM OKAa3bIBAKT paccemsaeMoMy TennosoMmy
NOTOKY.

Kparkas xapaxTepucTnka nHAMBUAYaNbHbLIX
CpeacTs yrenneHms npuBeaeHa 8 npunoxenun W.

7.5 CNELWMANBHOE CMEHMHOE
PABOMEE OBOPYAAOBAHRME

7.5.1 CneupnanbHoe cmerHoe pabouee 060py-
OOBaHME MawinHe npeagHasHavYeHo ans paspadorkuv
Mep3sbix TpyHTO8. [laHHoe 06opynosanme sxnioya-
et pabounit opran (unn HeckonbLko pabounx opra-
HOB), OCHAWEHHLIN PABoYMK NHCTPYMEeHRTaMn (3y-
ObaMUN, pesuamMn u T.1.) u cHABXeHHbIN cneunab-
HOW NOABECKOWU (CTpenon, paMon u T.n.) oNs Kpen-
nexvuns x 6aszoson Mawmse. MNpu atom padounnt npo-
LECC MOXEeT OCYWECTBNATLCR fPY NepeMeuieHnv
Da30801 MawmHb (HenpepLIBHLIN npouecc) nm be3s
3TOro (UMKIIMYeCKn NPOoLeCe).

OcHOBHLIE CBEefieHUs NO CMeHHOMY pabouemy
060pynoBaHmio npeacTtasneHsl B npnaoxesun K.

8 OCHOBHbUIE TPEBOBAHMSA NO NYCKY
ABUTATENENM MALLMH B YCNOBURX
HU3KNX TEMNEPATYP
N NOAINrOTOBKA X K PABOTE

8.1 OcHoBHuie TPebOBaHMA NO NYCKY An3ensb-
HbIX ABUrarene mauwvH Ha 6a3e TpakTopos U Ca-
MOXOaHbLIX waccyu — no FOCT 20000.

8.2 OcHoBHbie TPpeboBaHUs NO NYCKy Aurarte-
nen mauwive Ha 6asze astTtomobumnen — no OCT
37.001.052.

8.3 lMyck xapbiopaTtopHOro nNyckosoro pnsura-
TENR N OCHOBHOIO AM3€bHOrO ABMrarens B ycno-
BUSIX HU3KUX TemMneparyp oxpyxawiiero sosgyxa
cneayeTt Npov3BoanTL B COOTBETCTBMN C VINCTPYXK-
LVen No IKCNAyaTaumm MawuHol. flpy ncnonsL3osa-
HUK CpencTs obnerYeHna Nycka, CpeacTs TennoBok
NOArOTOBKWU AM3ens K nNyckKy v CpeacTs noaaepxa-
HUA 330aHHOND TENNOBOro COCTORHMA B MEXCMEH-
HbiN nepuoa cnegyeT cobnonarsb Tpebosanns K Myc-
Ky AN3ena, M3N0XEeHHbIC B COOTBETCTBYIOLLMX NHCT-
PYKUWSIX NO NPUMEHEHMIO JaHHbIX CPeacTs.

8.4 (lycx asnratenen mawnH 6e3 npumMmeHeHns
cpeacTs TennoBoOM NOAroTOBKM An3ens K NycKy win
cpeacTs nNOALEPXaHMA 3a0aHHOro TennosBoro Co-
CTOSIHUA B MEXCMEHHbLIN Nepuoa 8 COOTBeTCTBUU C
Tpebosannamu FOCT 20000, pekomeHayeTcs OCY-
LLHEeCTBNATD.

npy TemMneparype okpyxawuwero sosgyxa go
minHyc 10 °C — ¢ ucnons3osaHnem B cucTemMe cmMas-
Kt OM3ens 3uMHero mMacna xnacca sa3koCtTv 8 no
rOCT 17479.1;



NPY TEMNEPATYPE OKPYXXAIOLLEND BO3QYXA A0 MW-
HyC 20 °C — C mCnonL308aHMeM B CNCTEME CMA3KM
BA3ENA 3aryweHHOI0 Macia KNacca Ba3xkoCcT# 4,/8 nNo
FOCT 17479.1.

8.5 Cpencrsa obnervenvn nycka amsens cne-
OYET NPUMEHNTL fIPM TeMnNepaType oxKpyxawuero
BO3AyXa A0 MmHyC 25 °C.

B cnyuyae npyMeHeHn 3TMx CpenacTs Npn Tem-
nepaTypax OKpyXaollero Bo3aagyxa or MuHyc 15 ao
oc 25 °C ansent pexoOMeHayeTes 3anpasnsits 3a-
ryumuunwmcumermecmnuoropnummac
namn (npnnoxenwe B). |

8.6 Cpeacrsa Tennoson NOAroToBKM AnM3ens K
AYCKy n cpenciea noanepxXxaHma 3a0aHHOoM renno-
BOID COCTORMMA B MEXCMEMNMLIA nepuwogn cnenyert
MMWWW
A0 myyc 40 °C.

He pexomeHgyeTcs nNOANEPXMBATL 3aNAHHOE
TENNOBOE COCTOSIHNE BN3IENA B MEXCMEHHbLIN Nepn-
04 B8 pexmMMe XONOCTOrO X0Aa, TaK KaK 3TO NPMBO-
ANT K YCKOPEeHHOMY OTAOKEHWIO CMOANCTHIX 1 OKMUC-
MIoUMX BeLLECTB, NOABRSHMIO HArapa Ha NOPUIHRAX,
KONMbUAX W NTONOBKe LWAMHAPOSB; HENPON3BOMTENL-

HOMY pacxonoBaHMWIO €ro MOTOPEeCypCa, AM3EeNbHO-
ro TOMMBa N MOTOPHOIO Machna, a TaKke ysenmue-

8.7 OnTvimanbHbim yposﬂem KOMIIEKCHOM Ten-
NOBOW NOASOTOBKM OM3ENH K MYCKY SBARKETCA TeMm-
nepartypa BCEX ero CUCTEeM M Y3n0B, PaBHAR NMOC
10 °C. Mpm 37OM TEenNnosoe BO3NEMCTBME AO/DKHO
obecneumsars PaBHOMEPHOCTL NPOrpeBsa CUCTEM
AMIens npn OTKAOHEHNUN OT YCTaHOBNEeHHON Temne-
patyps #e 6onee 5 °C.

8.8 locne nycka ansens nepep ero 3arpy3xkon
HeoOXxoaMMO B8 TeueHne 3—5 mmH obecneuwn s pa-
60Ty an3ens Ha XONOCTOM XOAY C Lensio NoCTynne-
HMR MOTOPHOMC Macna K paboumm nNoBepxHOCTAM
TpEeHuA.

9 SKCIUTYATAIINRA CUCTEM
YNIPABNEMNMS MALLIMH
B 3MMHMK NEPHON,

9.1 Cucrteml ynpasneHns mawmd no Tvny
IHEProHOCHTEN NOAPAINENAOTCH HA NHEBMATH-
YECKMEe, MAOPABANYECKME, INeKTPpHUYecKkne n xombu-
HMPOBAHHLIE, NPUYEM KKOAN U3 HNUX MOXET BKAID-
4aTh B CBOIO KOHCTPYKLMIO 3MIEMENTH aBTOMATUKK,
PHIMEKHO-LLAPHNPHBLIX ¥ APYTUX MEXAMUYECKUX CBSi-
3en.

9.2 Havnyuwen agantaunei K 3MMHnM yCnosm-
aM 3IKCrUTyaTaumm 06napaeT anexkTprnyecKkan cumcre-
M2 ynpasnexuns. Bxoasuime B Hee 3nexrpuyeckne
annaparsl SHAMMTEeNbHO MEHEEe YYBCTBUTENbHL K
BO3AEMCTBMWO HM3KMX TEMNEPATYP OKpyXawouiero
BO34YyXa NO CPaBHEHMIO C 3NEMEHTaMM NHEeBMaTH-
YECKOWN, MAOPABINYECKON 1 KOMOMHMPOBAHHOM CHNC-
TEeM YNpPaBNEHWA.

9.2.1 Npn anexTpMHECKON cCncTeme ynpasne-
HAR HEOOXOANMO, YTOOLI KNCROTHLIE aKKYMYNSITOPLE
COXPEHANY MNIOTHOCTL IAEKTPONNTA, NO3ITOMY B 3UM-
HVUWA Nepuoa 3TY NAOTHOCTDL ChleayeT NOBLILATL, B
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NPOTUBHOM  C/yyae CpoOK Cnyxbul akxymynatopos
Gyner CyueCTBeHNHO COKPAtLaATLCS.

9.3 lpn 3nMmHen axcnayarauym nHeBMaTnyec-
KO CUCTEMB YNPABNEHNS PEXOMEHOYETCSH eXxXenHes-
HO CHYCKaTb KOHOEHCAT M3 pecusepos, a npy Tem-
neparype OKpyXaluwlero BO3Ayxa HMXE MUHYC
25 °C 371y onepaumo cnepyet nposoauTsL 2—3 pasa
B CMEHy.

9.4 MNnapasnnvyeckas cncrema B 3nmmu nepmw-
04, AOMHKHA 3anpaBnaThes paboueit XMOKOCTLIO C
HM3KON TEeMNepPATYPON 3amep3aHnn, odbnanary no-
BLILLEHHOU NePMETUMHOCTHLIO, INMACTUMHOCTBIO U MO-
PO30YCTOMMMBOCTBHIO PE3NHOTKAHEBLIX TPYBONPOBo-
0OB 1 X COeaANHEeHnA.

10 TPEBOBAHNA BE3SOINACHOCTM
NP SMMHEN SKCITNTYATALIMN MALLIMH

10.1 O6une rpeﬁoaanm 6esonacHocTn npw
akcnayarausm mawme — no FOCT 122011 FOCT
12.3.033.

10.2 OcHoBHuIE cneun¢mecme Tpebosanna
6e30nacHOCT NPpM 3UMHEeN IKCINyaTauun MaLnH:

3aNPewaeTcs IKCYaTPOBaTL MaWHbLI C He-
MCNPAaBHBIMN CMCTEMaMM U YCTPOUCTBAMK OTOMNe-
HR XKaOwN;

npasnunbibie BHIGOP paboueit opexan, KoTopas
BosoxHa ObLiTh NPOCTOPHOR, CLIMTON M3 HATYPANHLHON
TKaHn n obecneunsaTb XOPOLWYIO UMPKYISLMI BO3-
Oyxa 8 NPOCTPANCTEE MEXAY HEW M TENOM YeNnoBeKa;

KaNnoOpPUMHOCTL MWLM, YyNoTpebtnnemon yenose-
KOM, 3aHATHIM OOCAYXNBRHMEM M YNPABSHNeM Ma-
WIWHOW, [I0OSDKHa COCTaBAATL HEe menee 15—21 x[bx B
CyTKu,

BCE TpyAoemkne paborui, CBA3aHHLIE C TeXHu-
YeCcKuM OBCTYXMBAHNEM U PEMOHTOM MawinH, pexo-
MEeHAYEeTCH NPOBOANTL B YCNOBUMAX NOCTORHHOW 3K-
cnayaraumoHHon 6a3u;

3anpeiaeTcR TporaTh BNAXHLIMK PyKaMn Me-
TaNNYECKNEe NOBEePXHOCTH, OXADKACHHbLIE N0 TeM-
nepatypul muyc 20 °C u Hwxe;

NPOrPes AMN3eNst MalunHb B 3aKpLITOM nNomMetlye-
HUM HE NOSKeH NPEesBLItLAaTL 5 MNM;

Ha CTOfIHKax B Mecrax npoussonctsa pabor
CTPOMTENbLHLIE MAWMHL CheayeT pacnonarars r1a-
kM 06pa30oM, YTOOH OTpaboTaswme rassni Mx asura-
Tenen He 3aAyBanncCh BeTPOM B KabwHbl MaLLWH;

NPp¥ UCNONL3OBAHUKN CPEenCTB ooneryenns nyc-
K& MatuvH MMEeTLb HaroToBe UCNPAaBHLIN OTHEeTYWN-
TeNb, CYXOn NEecoK n apyrme cpencrsa noxXxapory-
WweHns;

KaTeropmyeckin 3anpeiyaercs nons3osarLbes OT-
KPLITHIM MIaMeHeM NasnNbHLIX namn n axkenos nNA
Pa30rpesa arperatos 1 y3n08 MallvH, a TaKke He-
CNPaBHLIMK CpeacTeaMm obneryenuma nycka ma-
LLIVIM.

10.3 B cnyvasx orpasneHmn yenosexa 3kcnny-
aTauMOHHLIMM MaTepvanamMm n oTpaboTaswmmm ra-
3aMn, OOMOPOXEeHUE, NOPAXKEHNA INCKTPUYECKUM
TOKOM, NApPOM ¥ NOAYYSHUS UM OXOTOB CnleayeT He-

MEANEHHO 0Ka3aThb NOCTpalaBweMy nepsyio Mean-
HMHCKYIO NOMOLLL M OTAPAaBUTL €ro 8 anxanwee

MEeANUMHCKOE yypexaeHne.
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11 TPEGOBAHUS OBECNEYEHNS
3KONIOrMYECKO# BE30MACHOCTH
NPW 3UMHER SKCTUTYATALUMM MAWMKH

11.1 Obwme Tpebosanna 3konorunyeckon be-
sonacHocTy —no FOCT 21393, TOCT 17.2.1.02, TOCT
27436, TOCT 12.1.003.

11.2 OcHoBHbLie cneundnueckmne TpedosaHuns
3KOA0rMYecKon 6e3o0nNacHOCTN NPU 3NMHEeNn 3IKCI-
nyartaumn Matiue:

pacyeT KOHUEeHTpauun B aTMOCPHEpHOM BO3aY-
xe BpeaHbIX (3arpasHAoLMX) BeuleCTs, BuLibpacuiBa-
eMbix C OTpaboTasiiMMn ¥ KapTEepPHLIMKU rasamw
an3enen, cnenyeT NPoM3BOAUTL C YHeTOM obuwiero
KONWYECTBA OIHOBPEMEHHO PaboTalowmnx B yCNOBURX
HU3KMX TeMNepaTyp oKpyXaouiero Bo3ayxa v 8 npe-
genax oaHoro obvexra MallnH, KOAM4eCcTBO KOTO-
PbiX NO CPaABHEHWIO C NETHUM NEpPUoaOM akcnya-
Taumm, XxaK npasvuno, YMeHbLIeTCH;

nNpu pacyere KOHUEeHTpauny B aTMOCOHEpPHOM
BO3[yXe BPEOHbIX (3arpAsHAOWMX) BeweCTs, Coaep-

XaWMXCH B CYMMapPHLIX BLIGpOCax nocTosHHbIX 6a3
MexaHn3aumn, Heobx0aAUMMO yunThiBaTh Hannu4ne 1o-
NONHUTEAbHLIX MCTOYHMKOB 3arpA3HEHNN, YKA3aHHbIX
B N. 9.2 npunoXeHus A;

C Uensbio YMEHbLIEHNA BbiOPOCOB BpeaHbix (3ar-
DA3HAOWMX) BewecTs ¢ oTpaboTaswinMmmn n kapTep-
HbIMM ra3amu gm3enen mawuH Heobxoanmo obec-
neYnsaTsh ONTUMANbLHLIA TENMOBON PEXUM NPN pa-
60Te 1X NoA Harpy3Kon u Ha XONOCTOM XoAy 3a cuyeT
NPUMEHEHNS PA3NNYHBIX MHONBNAYANbHLIX CpeacTs
yrennexuvs amsens (npunoxexune M), a Take cokpa-
uieHue obuwie NPoAOAXUTENLHOCTN paboTul ause-
nen Ha XONOCTOM XO4Yy W ocywecTsieHne Ux nycka
nocne TennoBon NOAroTOBKM!,

B KayeCcTBe AONONMHUTENbHBIX TeXHU4YeCKnx
CPeAacTs, YMEHbLIAIOWMX BHIOPOCH BpeaHbiX (3arpas-
HRIOWMX) BewecTs C OTpaboTaswmnMmv N KapTepHbl-
MW Fasammn, uenecoobpasHo NPUMEeHATL KatannTn-
YECKMNe HeUTPAIN3ATOPH, CAXKEeBLIS pereHepupyemblie
dUNLTPLE N CUCTEMBL PereHepaumn ToONINBHLIX NC-
NapeHun.
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NPUNOXEHWNE A
(crnpasoyHoe)

HEKOTOPDBIE MEXAHNU3MbI BJIMAHUA SUMHEN SKCIUTYATALIMN
HA TEXHMMECKOE COCTOSSHME MALLMH U ON3INONTOTUYECKOE COCTOSHUE NEPCOHANA,

SAHATOIO OGCJ/IY)XMBAHMEM M YNPABJIEHMEM MALLIMHAMM

1 XpynkoMy paspywiesmio B yCNOBUAX HMU3KUX
TeMnepaTyp NOOBepXeHbl AeTann U3 NAacTMacc mu
Pe3nHbLI. 3aMOPOXEHHBIE NMHEeBMATUYECKNE LLUINHDL)
MOTYT Pa3pywmTbCR NP Hae3ge Ha npenstcreve. B
cnyvyae npuMep3adna K rpyHTy 8 MOMEHT Havana
OBMXEHNT MOXET NPOU3OUTM BbipbiBaHWE y4acTKa
LUMHBLI B 30HE KOHTAKTA. |

2 o npuurHe xNagHONOMKOCTH, a TaKxe n3-3a
yXyauweHna yCnosui CMasKun 3HaAYNTENbBHO CHUXA-
eTCR AONTOBEYHOCTb CTaNbHLIX KAHATOB OOLIMHOIO
MCNOMHeHnN.

3 B 3nmHux ycnosusix Ha paboTocnocobHOCTL
MawuH 6onbuwioe BANSIHNE OKa3LIBAIOT OOPOXHbLIE
ycnosus: raybmHa CHEeXHOro NOKpoBa, CTPyKTypa u
NNOTHOCTL CHEra, KO3pPMUMEHT cuenneHns konec
(rycenvin) C rpyHTOM, Hannume Ha nyTm nepemeule-
Hus ObneneHensix yuacTxos ¥ CKPLITHIX NO4 CHEroMm
NPEensSTCTBUKA, A TAKCKE HEKOTOPLIE KOHCTPYKTUBHBLIE
napamMeTpbli MauinHbl (yaensHOe AaBNEeHUE HAa MPYHT,
BEAMYMHA OOPOXHOMO NPOCBETA, THN WWVH, PUCYHOK
NPOTEeKTOoPa WH 1 4ap.).

Ynpasnexne BOXASHUEM MaWVH B 3MMHEe Bpe-
MA NO ObneaeHensiM QOPOraM mM3-3a yxXyouweHus
cuenneHns xonec (ryCeHut) ConpsxeHo ¢ OnacHo-
CTHI0 ByxcoBaHus KONeC (FryceHnu), 3aHOCOM MatLn-
Hbl U1 BO3MOXHbLIM €€ ONpoKNALIBAHNEM.

4 3arpygHeHs npn nNycke au3enen MatlnH BO3-
HUKAIOT ¥3-32 CNOXHOCTU CO30AHNS ITYCKOBOMN 4aCcTo-
Thi BPAWEHNR KONeH4aTOro BaNa, a TaKkKe n3-3a yxya-
WeHUAa yCnosum cmeceobpasosaHma m camosocnnia-
MEHEeHNR CMECH AM3EeNbHOID TONANMBA C BO3AYXOM.

4.1 OCHOBHON NPUYINHON YXYALIEHHOIO CMece-
06pa30BaHNA U HN3KOM CaAMOBOCNNAMEHSIeMOCTM
CMECU ABNAETCH NNOXAA NCNapraemMoCTs An3esibHO-
roO TONAMBA, B 0OCOOEHHOCTM ero Taxensix Gpakumn.

VichapsemMoCTb yXyALIAeTCA BCAeacCTBmne NaoxXoro
pacnsina TonAmea QOPCyHKamMy n3-3a ero NOBbLILLISH-
HOM BA3KOCTU. KpomMe TOoro, XOnoaHbIie CTeHKkn aeTta-
nen, obpasylwmnx KamMepy CropaHna, MHTEHCUBHO
OTBOOAT TeNNOTY OT CMEeCH, n3-3a vYero samegnser-
CA NPOUECC HarpesaHuMs CMecwn N0 Temnepartyps
CaMOBOCNNAMEHEHNS.

4.2 NoHuxeHHbLIn Tennoson pexum paboTalo-
LLero am3enst SBNKeTCH NPUUMHOM MHTeHCUBHOMO 006-
PA30BaAHNA CMONUCTLIX 1 APYTVIX OTAOXEHU HA Je-
TANRX UMNVHAOPONOPLHEBOW IMPYNINbE, NTO TaKKe OKa-
3bIBAET OTPMLIATENBHOE BIVIHNE HA ero HAIeXHOCTD.

9 Temneparypa OKpyXaioLWero s803ayxa ssnseTcs
OCHOBHbIM (PAKTOPOM, ONPEaenSIOLNM KaYeCcTsO PyH-
KLIMOHNPOBAHWA N HAOEXHOCTL MAPONPUBOAA MALLVH.

2.1 Banaune Hn3knx temneparyp sbipaxaeTcs,
npexane BCero, B yBeNnYeHun BR3IKOCTU pabouen
XUOAKOCTHU, YTO NPUMBOONT K POCTY BHYTPEHHUX M-
pasnnuyecknx ConpoTmsaernn N, cnegosartenbHO, K
CHMXEHMIO KODDUuneHTa nNonNel3HoOro AencTseuns
raponpusoaa. fNpun onpepeneHHom yposHe NOBbI-

WweHns BA3KOCTU pabouen xunoxoctn pabora run-
pONPUBOAA CTAHOBUTCH HEBO3MOXHOMN.

YBenunyeHune Ba3koCTu paboueint XxmaxocTm CHM-
XaeT BuiICTPpogenCTBE MAPOANNAPATYPH, NPUBOAMT
K POCTY YCUNUM HA PYKOATKAX U negansax ynpasne-
HUA, YTO NOBLILIACT YTOMAKEMOCTL Oneparopa.

9.2 Hu3kne Temnepatypol OKpyXxalowero BO3-
AyXa BAVAIOT HA HAREXHOCTb PEe3nHOBLIX YNNOTHN-
TenbHLIX AeTaNen, odecneynsaloLX repMeTU3aumio
Y3108 rmaponpuiBoaa, v, nNpexae scero, NMapoumnnH-
APOoB. MNpuunHbl OTKa3a ynnoTHUTENen 3aKHoYaoT-
CA B CHMXEHMUN 31aCTUHHOCTWN Martepuana, B ero
ycankKe, CBA3aHHOW C BLICOKUM 3HaYeHueM xoadbopu-
UMEHTA MIHENHONO paclunpeHns 31acToOMepos, a Tak-
Xe B paspywaiouwem Bo3pencTemmn Haneam, obpa3sy-
IOWENCH Ha WIToKaX MapounMnuHapos.

9.3 lNosbitieHHan BA3KOCTL pabouen xnakocTu
CcnOCO6CTBYET PA3PLIBY NOTOKA ¥ BOSHUKHOBEHMIO
KaBUTaunim BO BCACHIBAIOLLEW NNHUK, YTO CONPOBOX-
naeTca wymMoMm, Bubpauven TpydonposoaoB U MH-
TEHCUBHLIM IPO3UOHHBIM M3HOCOM Hacoca. B ¢ceoo
ouepenb KaBUTaUMSA NPUBOANT K NeHoobpasosaHnIo
B pabouen xmaxocT.

9.4 losBbilleHHas BA3KOCTH TPAHCMUCCHUOHHDBIX
Macen NprBoaUT K noTepe ao S0 % MoWwHOCTH Ha Npe-
Oa0NeHUe BHYTPEHHWX CONPOTHUBNCHNA B CMNOBLIX Ne-
penadax, Bbi3biBaeT NeperpysKy v rnoBuLILLIeHHLIN U3HOC
3ybuaTuix konec, NOALUNHMKOB, GPUKLIMOHHLIX MYOdT.

6 B ycnosuax Hn3kmnx temneparyp Haunbonsuwme
CNOXHOCTWN BO3HUKAIOT C 3KCnayataumen Hanbonee
YOANeHHLIX OT oneparopa 3NIeMeHTOB CUCTemMbt yn-
PaBNeHNA, KOTOPLIE HenoOCpeaACcTBEeHHO B3anMoaem-
CTBYIOT C pabounmm opraHamMm MawmHbLL.

7 Hakonnexune n 3amep3saHmne KoHgeHcara soab
B MMAOPABIMMECKNX U INTHEBMATUMECKMX CUCTEeMAaX CHIN-
XaeT HageXHOCTs CNCTEM YNPaBNEHN MalLHaAMW.

7.1 Hakonnenme BOoAB B NMOpONPHMBOAE CBR3aA-
HO C BblgeNeHneM KOHOEeHCAaTa u3 BO3QyXa BHYTPW
rmapobaka. 3amep3aHne BoaAb NPUBOAUT K 3aCOo-
PeHWIO OUNLTPOINIEMEHTOS NIasaIWMMK KpucTan-
namu nepa, 3aKNMHNBaHMIO aNNAapaTypbi YNpasneHns,
a B OTAEAbHLIX CAYYAnX — K NONHOMY fiepexpbiTHIO
nLOOM Kawanos n Tpybonposoaos.

7.2 Tlpu akcnnyarauy NHEBMAaTUYECKUX CUC-
TeM yNpPasNeHunA OCHOBHLIC TPYAHOCTU CBRA3AMbLI C
3aMep3aHnemM sBoAbl, BbieNMsLIenCs n3 Bo3Ayxa B
Buae xonaeHcara. fpw atom 06pasyiorcs negaxsie

npo6ku B kaHanax, Tpybonposogax, dunsrpax, nepe-
KPbiBAIOLWME X CeYSHNS, 3aKNMMHUBAIOTCR BEHTUNM,

KpaHbi, pacnpenenureny n apyruve annapars ynpas-
nenua. [Ina obecnevennna paborocnocobHocTn
NHEBMaTUYECKNX CUCTEM NIPK HU3KUX TemnepaTypax
OKPYXaiouwero s03ayxa cnegyeTt npuHUMaTh Cneum-
anbHbIE MEPbl AN CYWKM BO3AYXa, YOANEHUA KOH-
DeHcara, nogorpesa BO3AQyxa WAKM CHUXEHUR ero
TeMnepaTypbl 3aMmep3aHus.

9
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8 3nmHinin nepmon axkcnnyaraummn SBNRETCA Hau-
bonee TaxenoiM ana obecnevyenns 6e30nNacHOCTH
TPyAa nepcoHana, 3aHAToro obcnyxusaHmem n yn-
paBfeHNEM CTPOUTENbHBIMN MawmHamu. Huakas
TeMNepatypa okKpyxamouwero sosayxa, NpoaoXn-
TenbHbIe ¥ CUWIbHbLIC BETPLI, NOBLILLEHHAR dunyec-
Xas ¥ IMOUMOHANBLHAN HArPy3Ka Ha OPraHn3M Yyeno-
BeKa, a Talke UHTEHCUBHAN TennooTaAa4Ya OKa3bisa-
I0T HEeraTUBHOE BAMAIHME Ha ero paboTocnocobHOCTL
n PUINOROIrNIECKOe COCTOAHUE.

9 B 3umMmHMiA nepmon Ikcnayaraumm Malune yse-
NMYNBAIOTCA BLIODPOCHI BpeaHbIX (3arps3HRIOWUNX)
BeUleCTB, Co/lepxaumxcs 8 OTpaboTaswmnx n Kap-
TEePHbLIX ra3ax uUx aAsuraTenenn BHyTpPEeHHero cropa-
HUA. OCHOBHLIMM NPUYMHAMK YBENNYEHHLIX BLIOPO-
COB BpeOHbiX BeLWeCTB ABNAIOTCH:

NOHWKEHHOE TeINOBOE COCTOSHNE CNCTeM, y3-
no8 v geranen am3ens BO BpemMs ero padbotol;

YBENMNYEHHAR NPOACIXUTEALHOCTL PAaboThLl an-
3ens B pexnMe XonocToro xoana;

NyCcK XOA0OQHOTO An3ens.

9.1 NoHnxeHHOoe Tennosoe COCTORHNE CUCTEM,
Y3N0B ® getanen An3ens Bo BpemMs ero padboTul npm-

10

BOAUT K YXYAWEHWMIO NPOLLEeCcCa CropaHnsa B HEm Ton -
nvea. B pesynbrare 370ro 8 orpabdboraswumx n xap-

- TEePHbLIX rasax ysenuuueaetcs obuiee KONMYECTBO

OKUCW yrnepoaa, yrnesogoponos, B TOM uucne
6en30o(a)nupeHa xak Hanbonee onacHoOW pasHoBua-
HOCTW Yrnesoaopoaos, a rakke caxn, popmannae-
rmaa v Apyrux speaHsuix selecTs.

YBenuyeHHas npoaomxuTensHOCTs paborst an-
3ena 8 pexmume XOnoCToro xona n NycK xonogHoro
oM3ens ToXe NPUBOART K yXYOWeHWO Npoueccos
CropaHus TONANBa N yesenuyeHnio Buibpocos suite-
nepeumcneHHbix sewecTs 8 8—10 pas.

9.2 B 3nMHniA nepro, IKkCNAYaTaumm Matline yse-
AVMUBAETCA OQONONHUTENBHOE KONMMYECTBO MCTOYHN-
KOB 3arpasHeHnit 3a cueT HeobxoaMMOCT NpyuMeHe-
HUS CPEeACTB OoONerYeHnna nycka MalmH. Takumn nc-
TOYHMKAMM SBNKIOTCA CUCTEMBLI 00Orpesa gusenen ¢
noporpesarensmmn (npunoxexnune 1) n HeKoTopbie
rpynnossie cpeacrsa odorpesa ansenen (Npraoxe-
Hue E), pabora KOTopbix CBR3aHa C HeoOX0ANMOCTHIO
cxuraHns Tonnmsa (ycraHoskm soao-, napo-, BO3Ay-
x00060rpesa, 06orpesa razoso3AywHOn CMECHIO W
wHdpaKpPacHOro rasosoro oborpesa).
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NPUNOXEHWUE B
(cnpasoyHoE)

OCOBEHHOCTHU BbLINOJIHEHUA ONEPALIMA CE30OHHOrIO OBCIY)XXUBAHURA AIrPETATOB,
CUCTEM U MEXAHU3MOB MALLUH NPU NOATOTOBKE UX K SUMHEN 3KCNNYATAUUM

AV3EJNIbHLIN ABUIATENb

Ilns au3enbHOro asurarens Hanbonee BaXKHbI-
MY C TOYKU 3peHua 3MMHEN 3KCnayaTaumm aBnaioT-
CA CUCTEeMbl OXNAXKAEHUA, CMA3KN U NUTAHUA.

OnacHOCTb pa3MopaxuBaHUe AM3ensa yCTpaHs-
eTCA NPUMEeHeHNneM cneumansHbiX HU3KO3amMep3al-
LX OXNaXaAnLWmUx XUaKkocten — anTuppu3os Ha
OCHOBe aTuneHrnukona (npunoxenue B). Ncnonb-
30BaHWEe Ana 3Ton uennm pulenbHOro Tonnuvea wunwu
MaNOBA3KNUX MACeN HE AONYCKAeTCsa, Tak Kak co3aa-
€T NOBbIWEHHYID NOX3APOONAaCHOCTb U Bbi3blBaeT
npexaespeMeHHbIn 0TKa3 pe3nHOBbLIX aAeTanein Cu-
CTEMbI OXNAXKAEHNA N3-3a HECOBMECTUMOCTN MaTe-
puana 3tux aetanen ¢ Hedprenpoaykramu.

lNepepn 3aMeHOn Oxnaxgawen Boabl Ha aHTU-
$ppu3 cneayeTt NPOMLITL CUCTEMY oxnaxaeHus. Npo-
MbiBKa NMPOU3BOANTCR C LUENbIO YAYYLIEeHWA Tenno-
nepepa4n. B npouecce npoMbiBKM N3 CUCTEMbI OX-
naxaeHua A0NXHb! ObiTb yaaneHsl Hakunb, MANC-
Tbl€ OTNOXEHUA, WNamM 1 NPOAYKTb KOppo3un. Npo-
MbIBKa NPON3BOANTCA CheunanbHbiIMMU PpacTBOPaMM.
Hawbonee adpdextusHbiMM CpeacTsamMn yaaneHus
HakKunNn ABAAIOTCA pPacTBOpbl rekcametadocdara
HaTpua 1 XPoMnuka.

OnTuMansHbIn TENNOBOI PeXuM AU3ens B 3UM-
Hee BpeMa NOMKEH NOAAEPXUBATLCA 38 CHET YMEHb-
LWEeHNR TeNNoOTAAYN B OKPYXAIOWYIO cpeay. YMeHb-
WweHne TennooTaaym ot 6sioka gnsens nocTuraeTcs
NnPpUMEeHeHeM UHAUBUAYANLHLIX CPEACTB yTenne-
HUR. PekomeHpyeTtcn Takke yrennatb naTtpybku pa-
auatopa (npunoxexune N).

CokpauleHve BpeMeHU Bbixoaa An3ensi Ha OnTu-
MaNbHbLIN TENNAOBOI PEXUM JOCTUIraeTCA NPUMEHEHWN-
eM WTarHOro TepMocTara, NPeaycMOTPEeHHOro ero
KOHCTPYKUMEW, HO NpU Temnepartype OKpyXawLwero
BO3ayxa HWxe MuHyc 30 °C 3a cuer TepMmocTara, Kak
npasuno, He obecneynsaerca Tpebyemas CKOPOCTb
nporpesa au3ena. B atom cnyvae tpebyerca ymeHb-
LIEHME CKOPOCTU NOTOKA BO3AYyXa Yepes pagnaTtop unm
CKOPOCTH UUPKyNauMmn OXnaxknauien XnakocTu.

PerynupoBaHune CKOpPOCTM NOTOKa BO3Ayxa 8
HEKOTOPbIX KOHCTPYKUUAX An3enbHbiX ABUratenemw
obecneuynsaeTca CUCTEMON aBTOMATUNECKOrO OT-
KIHOYEHUA U BKNIoYeHUn BeHTunatopa. MNpu otcyr-
CTBMW TaKOWM CUCTEeMbl BO3AYyWHbLIM NOTOK cneayer
perynuposarb C NOMOLWbIO UHAUBUAYANbHbIX
CpencTs yTennexna, yCTtaHasimBaeMbiX Ha paanaTo-
pe (npunoxexme U). Bo3aMoXHO Takxe cokpaweHue
KONM4ecTsa nonacren Ha BEHTUNATOPE NN YMEHb-
WEeHWe yrna ux HakNnoHa NO OTHOLWEHUIO K NAOCKO-
CTU BpAaLLEHUS. '

Mpyn BbINONHEHMK CE30HHOro 06CcnyXUBaHMA
HeoH6x0AMMO OCYWLEeCTBNATL NPOBEPKY MCNPABHOC-
T BCEX INEMEHTOB CUCTEMbI OXNAXAEHUA: TEPMO-
cTara, peMeHHOM nepenayn NpMeBoaa BEHTUNATOPA,
ANCTAaHUMOHHOro repmomeTpa v ap. Ocoboro sHu-
MaHua TpebyeTt npoeepka repMeTUYHOCTU CUCTEMBI

OXNAXAEHURA, TAK KaK yTeyka OXNnaxnaloLwen XmuakKo-
CTU HE TONbKO BNUAET Ha TeNNOBOW PEeXUM Asura-
Tens u NPUBOAUT K noTepe aHTudpu3sa, HO Npu NOo-
nagaHnun ee 8 MOTOPHOE MAcnNo Pe3Ko YBestnyun-
BaeTCA MHTEHCUBHOCTb U3HALLUBAHUA AN3ENns.

OCHOBHbLIMU NOArOTOBUTENBHBIMU MEPONPURTY-
AMU NO CUCTEeMe CMa3kKn An3enbHOro ABUratens
ABNAIOTCA NPOMbBIBKA CUCTEMbI, 3aMEeHa NeTHero Mo-
TOPHOIO Macna Ha 3uMHee 1 NpoBepka UCNPaBHOC-
TV BNEMEHTOB.

pombiBka cuctemsl cmasku Tpebyerca ana yna-
NEeHNA 3arpa3HAIWLINX NPUMECen B BUae B3BELUCH-
HbIX 4aCTuL, OCaAKOB U CMONUCTLIX OTNOXeHUn. Hau-
bonee adpPpekTnBHO NpUMeHeHne cneunanbHbIX MO-
IOWKUX CUHTEeTUYeCKux cpeacrts. B aTtom cnyvae no
OKOHYaHWM NPOMbLIBKN TpebyeTca TwarenbHoe yaa-
NeHne MOoulero pacreopa CxXaTbiM BO3AYXOM, Tak
Kak npu NnpOCTOM CNMUBE B CUCTEeMe OctaeTcs Ao
20 % NpPOMbBIBOUYHON XMAKOCTN, KOTOPAas, CMeLLnBa-
ACb CO CBEXWUM MAaCNOM, PEe3K0 yxyaulaeT ero Kave-
CTBEHHbIE xapaktepucTtuku. flpombiBke nogsepra-
I0TCA TaKOKe ceTyaTbie GUNbLTPLI, BeHTPudyrmn n mac-
NsIHbIe pagvaTopbl.

PekomMeHayemMbie 3uMHUe copta MOTOPHbIX Ma-
cen npuBeaexbl B NpmnoXxenunu B.

lpn ce30HHOM 0BCnyXuBaHU, KpoMe onepauni,
nepevyncneHHsIx sbille, Tpebyercsa BbINONHATL NPO-
BEPKY repMeTUYHOCTI CUCTEMbB! CMA3KW, UCNPABHO-
CTW CUCTEeMbl BEHTUNAUUN KapTepa, NepenycKHbiX
KnanaHoB pWUNLTPOB U KOHTPOALHOIO MaHOMETpPa.
Ana 3umMHero nepuoaa, kak npasvno, Tpebyercs ot-
KJII0MeHne MaCcnaAKOoro paguartopa.

Fpu TemnepaTtype okpyxaiowero Bo3ayxa Huxe
MUHYC 25 °C Tpebyertca aononHutensHoe yrenne-
HWe KapTepa n MacnsaHbiXx GUnbTPOBs.

floarotoBka cuctemsl NUTaHUA AM3enst BbINON-
HAEeTCR C uenbio npeporspacieHns obpasosaHus
neasHbix NPOBOK, NepekpbIBaIWMNX NOAAYY TONNN-
Ba; nepesofa TONNUBHOW CUCTEMbLI C NETHUX COP-
TOB TONNUB M Macen Ha 3MMHUE, HACTPOWKKU TOr-
NINBHOW CUCTEMbI HA YBENNYEHRYIO NOAAYY TONNKBA,
COOTBETCTBYIOULYIO 3UMHEMY CE30HY; NOAKNIOYEHUS
npucnocobnenuin, obecneunsaroumx oborpes BoO3-
Ayxa n Tonnusa, a Takxke ycCTponcTea Tennou3ons-
unn u oborpesa TonnmsHoro 6aka u TONAMBONPO-
BO0B.

OCHOBHbLIM MECTOM CKONNEHUS BOALI B CUCTEME
nUTaHus aBnseTca TonnmeHbin 6ak. [ins yaaneHun
BOAOb! U 3arpAasHAIOWNX 0CaAKO8 NPpU CE30HHOM 06-
cnyxvusaHum TpebyeTtca cnuts oTcTon n3 6aka, duns-
Tpa, OTCTOUHUKA; B HEeOBXOAUMBIX CnyyYasax — Npo-
MbiTb.

Ana nepesona cncrtemobl Ha 3UMHUE copTa ToN-
nnsa n macna Heobxo0AuMO He TONbKO NONHOE yaa-
NeHne neTHero ToNanBa, HO TaKkke v 3ameHa Mmacna
B TONNMMBHOM HACOCe, pPerynatope v BO3AyWHOM
dunbTpe.
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HacTponka TonAmMBHON CUCTEMDbI Ha YBENNYEHHYIO
nopavy Tonnuea TpedyeT COOTBETCTBYIOLLEN perynm-
POBKU TOMN/IMBHOIO HACOCA BbICOKOro aasneHus. OA-
HOBPEMEHHO AOMXHA NPOU3BOAUTLCS NPOBEpKa pa-
60T TONNMBONOAKAYNBAIOLLIEID HACOCA YU POPCYHOK.

YnysweHue ucnapsemocTtu tonnmea u obecne-
yeHue ero 6ecnepebonHoNn nonain AOCTUralTCa 3a
cuyet oborpesa Bo3ayxa u TONAUBA, ocyulecTenae-
MO0 NYTEM UCNOMbL3OBAHUA N3Ny4YaemMon CTeHKaMh
asurarena Tennotbl. [Jna aToro 3acCnoHKa BNyCKHO-
ro BO3Ayx0oBOoAa A0MKHA ObiTb NEepexnioyeHa B No-
noxenue «3umar». flpn Hanwyum Ha ausene wrar-
HOW cucTemMbl 0borpesa TonNNMBa OHa TaKkKe 0K~
Ha ObiTb NepeBeneHa HA 3UMHUINA PEXUM.

[Mpy HM3KUX TeMnepaTypax oKkpyxawouwero Bo3-
ayxa cnegyert NpUMMEeHNATb CreuuanbHoe yrenneHue
TONNUBHOrO H6aka, Hacoca, GpunbTPOB U TPYOONPO-
BOQOB, a NP He0bXxoAUMOCTU OPraHnN3oOBaTb UX HE-
npepbiBHbIN 060rpes ¢ NOMOLUBLIC OTpaboTaBWinx
rasoB van XuUAKOCTU 13 CUCTEMbB! OXNaXOEeHUA pa-
borawouwero ansens.

SNEKTPOOBOPYAOBAHME

Npu noarotToske 3neKTpoodbopynoBaHna MawinH
C NPUBOAOM OT ausens TpebyeTca BbINONHUTL NPO-
BEPKY MCNPABHOCTWN 3NEeKTPONPOBOOKM U KOHT-
PONbHO-N3MEPUTENLHLIX NPUBOPOB, TEXHNYECKOro
COCTORHMA aKKyMyNATOPHbIX Batapen; HacTpouky
CUCTEMb! 3aXWUIraHna NyCKOBOro kKapoioparopHoOro
asuraTtens Ha 3MMHUI pexnm paboTsl, NOBbLILLEHWE
NAOTHOCTM INEKTPONUTA U yTenJieHue.

B cucteme anekTpoobopynosaHnUs OCHOBHOE
BHMUMaHWe cneayet obpawarb Ha COCTOosIHME npo-
BOOOB U UX coegvHeHun. Hapywernune mnsonauun,
OCODEHHO B ANHUAX BLICOKOIO HANPSAXeHUsK, Bbi3bl-
BAET yTEYKYy TOKa UNn KOPOTKOE 3aMbikaHue, KOTO-
poe MOXeT BbiTb NPUYUHOM Noxapa. Y MalunH, oc-
HalLEeHHbIX CUNOBbLIM 3NEeKTPONPUBOAOM, 3TO CO3Aa-
eT ONacHOCTb NOpaxXeHua niaein Tokom. Paspyuwe-
HUe M30oNAUUKN NPKU TeMnepaTtype oKpyXxawuwero
BO3a4yxa Hnxe MuHyc 30 °C MoxeT Nnpon3onTu B pe-
3ynbTare 3aMopaxXmnsaHna N30NSLUOHHOIO MaTepmu-
ana v nepexona ero B xpynkoe cocrosHue. loaTto-
MY A8 Takux yCNOBUMN O0NXHLI UCNONb30BaTLCA
npoBoAa C MOPO3OCTOUKOU U30NALMEWN.

HennotHoe npucoeanHeHne NPoBOA0B Bbi3biBa-
eT UCKpeHne, 0bropaHne KOHTaKToOB U Pa3pbiB 3/1€K-
Tpudeckon uenu. NpnunHon 3Tux HeuncnpasHocTew
4aCcTO ABNAETCA KOPPO3Ua, 0COBEeHHO B Cbipoe u XO-
noaHoe spema roga. [na npeaorspauieHna KOpPo-
3MN HA MecTa CoeauHeHUn cnepyert HaHecTu cne-
UManbHbi 3aLlUTHLIA MaTepuan (Mosunb, TekTun),
KOHCepBaLNOHHYIO NNacTudHyio cmasky (MNBK, Top-
cuon), NNaCTUINH NN FepMeTUINPYIOLLYIO 3aMa3Ky.

Ocoboe sHUMaHue cneayer obpauwartb Ha Te
ANEeMeHTbl 3neKTpoobopynoBaHua, OT KOTOPbLIX 3a-
BUCUT HAAEXHOCTb NyCKa AU3Eens nNpn HU3KNX Tem-
nepartypax, — akKkyMynatopHas barapes, craprep, re-
HepaTop, CBe4Yn 3aXuraHus 1 MarHeto NyckoBOro
KapoopaTtopHOro asurarens.

[Mpu NnoaroToBKE akKKyMynatTopHon arapeun non-
XHbl ObITh NpoBEpeHbl pakTnHeckans eMKOCTb, NNOT-
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HOCTb 3NEKTPONNTa n ero ypoBeHb, cCreneHb 3apsa-
XEeHHOCTN batapen. ToyHoe onpepeneHne dakrTu-
4EeCKON eMKOCTM akKkymynatopHown 6artapew obec-
neymsaeTcs nposeaeHueM 3apsifiHO-pas3pRaHOro
(KOHTPONBHO-TPEHNPOBOYHOIO) Unkna. HopmanbHas
NAOTHOCTb 3NEKTPONUTa NONHOCTBLID 3aPAXEHHOWU
barapen AonxHa CcOOTBEeTCTBOBaTL TpeboBaHMAM
MHCTPYKUMM NO ee akcnnyataumn. CreneHb 3apsa-
XEHHOCTU onpeaensieTca No ¢dakTrnyeckon NNOTHO-
CTW INEKTPONUTA B KDKAOM AKKYMyNaTope uan no
INEKTPUHECKOMY HANPAXEHNIO.

Cnenyert yyutbiBaTb, YTO NO Mepe NOHMXEHUNA
TeMnepaTypbi OKpyxawutiero sosayxa paborocno-
COOHOCTb akKyMynaTopHOn bGarapen CHUXaeTca B
CBfI3N C 3aMeaneHueM XxMmMmudeckux peakumn s3amn-
MOAENCTBUA 3NEKTPONUTa CO CBWUHLIOM NNACTUH.
MoaToMy Npy HU3KMX Temnepartypax Heobxoaumb!
yrenneHne n oborpes 6arapen (npunoxexune WU).

Y MawuH ¢ 3anexTponpuBoaOM B npouecce noa-
roToBKK Tpebyercs 3amMeHa TPaHCMUCCUOHHbLIX Ma-
cen B pefykropax u NNacTU4HbIX CMa3okK B NnoAWMN-
HUKaX, y3nax anexrpoasurartenen Ha sumMHue copra
(npunoxeHue B). MNpun 3ameHe HyXHO obpauwarthb
BHUMaHMe Ha COBMECTUMOCTb CMa30K. Y rpy3onoab-
€MHbIX MaWwuH 0coBb0ro sBHUMaHua TpebyioT NPUbOo-
pPbl ¥ yCTpOncTBa, obecneunsalowme 6e30NacHOCTb
nlaen, — ykasarenu rpy3aonoagbeMHOCTH, CUibl BET-
pa, NPOTUBOYIrOHHbLIE 3aXBaTbl, 3a3eMNKOLLNE NPu-
cnocobSneHua n gp.

MEXAHUYECKARR TPAHCMUCCHA

[MoaroToBka MexaH4eCckon TpaHCMUCCHM 3aKio-
4aeTCHa B 3aMeHe NeTHUX COPTOB CMAa30uHbIX Macen
Ha 3UMHKE C NPOMbBIBKON KapTepoOB 3aKpPbiTbiX nepe-
0a4y, a TaKke B NpoBepke n perynuposke GpruKuUOH-
HbiXx MydT cuennexua. locne cnvea neTHero macna
TpebyeTcs NPoOMbIBKA CUCTEMbI AU3EfibHbIM TONNN-
BOM WY KEPOCUHOM. 3anonHEeHHbIN NPOMbIBOYHOWN
XUOKOCTbIO arperar npuBoaMTCS B OBWKEHME Ha
MasIOM CKOPOCTYU XONOCTOrO X0Aa 8 Tevesne HeCKONb-
KUX MUHYT, NOCNEe Yero XnaxKkocto yaansercs. Mpo-
MbIBKE TaKKe NOANeXat canyHb! PeaykropoB.

B oTKkpbITbIX 3yB4aTbIX 1 UeNHbIX Nepegadvax cne-
nyeT 3aMEeHUTb NNacTUYHbIe CMa3ku NEeTHUX COPTOB
Ha 3uMHKUe (npunoxeHme B).

MydTol cuennesmna NpoBepsiioT U PerynnpyloT C
Y4ETOM NOBLIWEHHbIX Pabo4ynx Harpys3ok, KOTopbie
UMEIT MECTO B 3MHEEe BpeMs.

TMAPABNINMYECKAS CUCTEMA

[foaroroska ruapasnM4eCKnX CUCTEM BbINOMHA -
eTCs C uenbio obecnedeHns BI3KOCTHU pabouen xug-
KOCTU HE BbllE A0ONYyCTUMON B nNepuopn nycka rua-
POCUCTEMBI, NOAAEPXAHUS €€ BA3KOCTU Ha Tpebye-
MOM ypoOBHE BO Bpems paboTbl MawinHbl N YMEHb-
WEeHUs BpemMeHun nporpesa padbouen Xunakoctn no
pabouyen BA3KOCTH.

Kpome TOro, Hy)XXHO co3gathb yCnoBsud, NpepoTs-
paujaloume HakonneHune soasi B ruapocuctTemMe wm
3akKNMHUBaAHUE OPraHOB ynNpasieHNs NO NpudnHe
3amMmep3aHnna BOALI.



Y MawunH O06bIMHOIrO UCNONHEHUA NPUMEHEHUE
cneumanbHuiX rMagpasnmMueckux Macen, Hanpumep
BMI 3, no3sonseTt obecneyntsb paboTocnocobHOCTL
rMApoONpPUBROAA NpU TemMnepartype oKpyxXawuero
Bosayxa no muHyc 30 °C. Mpn 60onee HU3KOKU TeM-
nepatype AONONHUTENbLHO TPebyeTca NnpuMeHeHune
cneumansbHbix CPEACTs NPeanyckoBoro oborpesa ar-
peraTtoB rmapocucTeMs!, a TakKkke yrenneHme u obo-
rpes ruapodaxka u ruapopacnpenenMtTenein Bo spe-
MA PpaboTbl MaLLUHbI.

ToBbICUTL YCTAHOBMBLLYIOCH TeMnepaTypy v Bpe-
MR nporpesa padtoyen xmakoctn npu pabore ma-
LLMHBb MOXHO 33 CYEeT OTKAIYEeHUA TeNNOObMEHHN-
Ka, npuMeHeHns rnapobaka ymeHolweHHoh BMecTun-
MOCTH, yrenneHuna rnapobaka u ruapoannapartypo
C NOMOLLBIO TENNONIONAUNOHHDBIX MAaTEPUanos, He-
NPEpLIBHOTO 0Borpesa rmapodaka oTrpadoraswmmmn
razamm ausens UnNv aneKTpoHarpesarenbHbiMu ane-
MEHTaMMN. |

[1pn ce30HHOM 06CNnyXnBaHumn, KpomMe BbiNONHe-
- HURA yKa3aHHbIX BbilLe NOArOTOBUTENbHLIX pabor, Tpe-
byeTca NpOBEepPUTL FrepMEeTUYHOCTL COEANHEHUI, UC-
NPaBHOCTb Y3N0B U KOHTPONBLHO-U3MEPUTENbHbLIX
npudopos.

B rupponpusoaax cuenneHus n 0COBEHHO Top-
MO308 MaWwH Ha 6a3e asTomMmobunen 0coboro sxHun-
MaHua Tpebyer unckyeHne npuyunH NoNafaHus
BO3AyXa B CUCTEMY, Hanuune KOToporo B TOPMO3-
HON XNAKOCTU MOXET NpuBeCTn K BHE3anHoOMy OT-
Xasy TOPpMO30B VU CO3NAHNIO aBAPUNHON CUTyaumu.

NMHEBMATUHECKAA CUCTEMA

floarotToskKka NHEBMOCUCTEM UMEET Uuenbio npe-
NOTBPAalleHne 3aMep3aHua KoHaeHcata BOoAbl w
obecneuyeHne repMeTNYHOCTU CUCTEMbI. CKOnneHne
KOHAeHcaTa B8 npubopax n Tpybonposoaax Moxer
npuBecTU K 0bpaszosaHnio neasaHbix NPobok n oTka-
3y NHEBMONPUBOAA.

fipn ce3oHHOM 0BCnyxmnBaHmn Tpebyerca npo-

BEPUTL TEXHUMECKOE COCTORHME MachoBAarooTae-
nuTensa n apyrux annaparos, obecneuynsalowmx CyLu-
Ky 803Aayxa, COOp KOHAEGHCATa U CHUXEHWNE TeMne-
paTtypbl ero 3acrtoiBaHmna. Kpome Toro, nposepke
noanexar Nnpou3BoaUTEeNLHOCTL KoMNpeccopa, Co-
CTOIHNE NpeaoxpaHuTeNbHbIX YCTPpoUCTes U npubo-
POB ynpasneHus.

Ocoboro sHuMaHusa TpebyioT nHesmonNpusoabi
TOPMO30B U APYIrMx CcUCTEM, OT KOTOPbLIX 3aBucut
6e30nNacHOCTL PaboThl U TPAHCNOPTHOrQ nepeme-
LEHUA CAMOXOAHbLIX MALLIUH.

[ epMeTU4HOCTDL NHEBSMONPUBoAa OnpeaensioT No
pacxoay yreyku BO3yxa vMnu CKOpOCTU hageHun
NaBNEeHMA B 3aNepTOon cucreme.
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XOA4O0BOE OBOPYAOBAHVE

[MoproroBka K 3MHEN akcnayatraunumn xoaoBoro
o60pynoBanHmMa NHEBMOKONMECHbLIX MaWWH BbiNONHSA -
eTCa C Uenbid UCKHOYEHUR ONacHOCTU NoBpexne-
HUR WWH, CBA3AHHOW C UX 3aMOpaXnsaHUeM; ynyy-
LWEeHNA NPOXOANMOCTI MallinHbl NO CHEXHOMY NO-
KPOBY U MepP3noMy obneneHenomy rpyHTy; obecne-
YeHUS YCTONYMNBOTO NPAMOSIMHENHOINO ABUXEHUSR
MalwnHbl 6€3 yBoaa v 3aHOCOB B 3TUX OOPOXHbBLIX
YCNOBURX. |

OnacHOCTbL NOBPEXNEHUSA LLUNH OBLIYHOMO UCNonN-
HEHUS1 BO3HUKAET Y)XXE Npu TeMNepaType HUXe mMu-
HyC 10 °C, koraa pe3vHa HeKOTOPbIX COPTOB HA4U-
HAeT CTAHOBUTBLCA XPYNKOK, a npu muuyc 15 °C non-
HOCTbLIO TepfReT 3NACTUYHOCTL. Y WKNH U3 MOpPO30-
CTOUKKUX PEe3nH TeMneparTypa samMep3aHna HaxoauT-
CA Ha ypoBHe MuHyCc 50—60 °C n nuxe. floaTomy
NP HU3KUX Temnepartypax NnpuMeHeHune WnH U3
MOPO30CTOUKNX PEe3uH ABNseTCca 06a3arenbHbIM,

[pOxoAMMOCTb NHEBMOKONECHbDLIX MatlvH yay4wa-
eTCa Nnpexge BCero 3a CHeT NosbileHua kKodpdunum-
€HTa CuenneHus, AN Yero oHM oBopyayloTCs UensMu
NPOTUBOCKONbXEHUs. [MpyMeHeHre Takux uenen Ha
LUMHAX C perynupyemMbiM OaBeHuemM He A0NYyCKaeTCH.

B sanmHee spema He Aonyckaerca ncnonbL3osa-
HUE WWUH C CUMbHO U3HOLWEHHBIM NPOTEKTOPOM.

lna obecneueHnst NPIMONUHENHOrO ABVXEHWUs
NHEBMOKOMECHBIX MALLINH BXKHO, YTODL! LLIMHLI MENW
O4VNHAKOBLIA M3HOC NPOTEKTopa U pasHoe aasneHue
HA NeBOW 1 NPaBO CTOPOHaxX MawHL., bonbloe 3Ha-
YeHNe UMEET TaKkke TOYHOCTb reoMeTprYecKmnx napa-
METPOB YCTaHOBKU NepeaHux Konec, npexae scero —
Yyraos CXOXAEHWA U pasBana, KOTopbie A0MKHbLI BbiTh
NPOBEPEHLI NP Ce30HHOM 0BCcnyxusaHun.

Y ryCeHuuHbiX TPaKkTopoB NpnyYMHaMu ysoaa oT
NPAMONNHENHON0 ABUXEHNA MOTYT ObiTb NPOBYKCO-
BbiBaHUEe 60OpTOBLIX GPUKUMOHOB KU aedopmMmaumns
paMbi NYCEHUYHOWN TEeNexku,

TPy Ce30HHOM OOCYXUBAHUN MNYCEHUYHLIX Ma-
LUMH HYXXHO NPUHATH MEPb! K TOMY, YTOObLI B XOA10BOM
oO0PYAOBaHNN HE BO3HUKANW NOBBLILLEHHBLIE BHYTPEH-
HUE CONPOTUBNEHNA KU3-3a 3aryCTteBaHuUs CMa304YHO-
ro marepuana. It COnNpoTUBIEHUA He TOMbKO CHU-
XaT KO3hPHUMEHT NONE3HOro aencrTema 06opyno-
BaHWA U YMEHDLLUAIOT TAMOBbLIE YCUIUR MALUUHDbI, HO U
NPWUBOAAT K CTONOPEHUIO ONOPHbLIX U NOAAEPXMBAIO-
LLIMX KATKOB, Bbi3biBaOT OAHOCTOPOHHWIA U3HOC UX pa-
Bounx nosepxHOCTeNn. Takme aABNeHUa MMeIT MEeCTO
TaKKe U3-3a NonagaHua BoAbLI N rPa3n B NOOWUNHW-
KN KaTKOB M UX 3aMep3aHua, OCODEHHO eCnun KOHCT-
pyKuuen npeaycMoTpeHb! NoaWwunHMKKU KayeHus. f1o-
3TOMY AONXKHO ObiTh NPOBEPEHO COCTOAHKE NOALLINN-
HUKOB ¥ YNNOTHUTEeNnen KatkoB U Npon3seaeHa same-
Ha NEeTHero CMa3ouHOrO Martepunana Ha 3UMHNA.
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NMPUNOXEHUE B
(cnpasoyHoe)

SUMHUE SKCNNYATALUOHHLIE MATEPHASDbI

BEH3WHDI

Bce oteyecTBeHHbIe aBTOMODMNLHLIE BEH3UVHDI,
kpome A-98 n AU-95, BLINYCKAIOTCR B NeTHEM W
3UMHEM UCNoONHeruax. SuMHne 6eH3uHbI B COOTBET-
ctenmn ¢ FTOCT 2084 umeloT yny4yweHHyo ucnapsae-
MOCTb, o6ecneuunsaouyio obneryeHue nycka asm-
raTena Npu HU3KNX TemMneparypax oKpyxawLwero
BO3ayxa u bonee ycronumsyto paboTy asurarens npn
NOHWXEHHOM TENNOBOM peXuMe 8 Nepuoa nporpe-
ga. PpakuUMOHHBIA COCTas 3MMHMX BEeH3UHOB xapak-
TepU3yeTca NOBbLILEHHLIM COAePXaHueM yrnesoao-
PONOB, UMEIDWMX HU3KYIO TeMnepartypy Kunexus.
KoHeuHas TeMneparypa kMneHus 3nMHnx 6eH3nHoB
coctasnser 185 °C, yro Ha 10 °C HM1xe, YeM y neTHux.

OcTanbHble KaYeCTBeHHbIe noKasarenm 3nMHNX .

6eH3UHOB NPpaxKTU4YeCcKu He OTANYAKTCA OT NOoKa3la-
Tenen neTHnx.

AU3ENDBHLIE TONJINBA

ns ansenen MaluvH NP HU3KUX Temnepartypax
OKpyXaioulero Bo3ayxa cneayert ucnonb3oBartb TON-
nmsa ¢ NOHWXEHHOW TeMnepartypon 3acToiBaHusa. B
coorsercTeun ¢ FOCT 305 ana aTux ycnosun gon-
XHbl NPUMEHATLCR cneaywme sBuasb TONaMBa:

AM3eNbHOL TONNMBO Mapku 3 (3nMHee) NPy Tem-
nepatype okpyxaiouwiero sosayxa Ao MuHyc 20—-30 °C;

ansenbHoe ToONNUBO Mapku A (apkTuyeckoe) npu
TemMnepartype okpyxawwero so3gyxa 40 MUHYC
45 °C n Huxe.

MNpyi HEOBXOAMMOCTU CHUXEHWE Temneparypb
3aCTbiBAHUA AU3ENbLHOrO ToNnAMBa pocTUraeTcsa ny-
Tem nobasneHna K HeMy KepocuHa mnm Tonnmea oNK
aBuaumoHHbix asuratenen (T-1,TC-1). Tpebyemoe
KONUYECTBO KEPOCUHA OnpenensteTcs u3 pacyera, 4To
ero pobasneHne 8 ob6veme 25 % cHmnxaer remnepa-
Typy 3acTbiBaHua cmecu Ha 8—12 °C. Ucnonb3osa-
HUe Takoro cnocoba nomxHO BbITh OrPaHNYeHo B CBSA-
31 C yBenu4eHUeM Xectkoctu paborb amsena n mns-
HOCa ero aertanewn.

MOTOPHbLIE MACIJIA

CHxeHue TeMnepatypbl OKPYXalouwlero so3gyxa
NPUBOAUT K YBENUHEHMIO BA3KOCTN BCEX HEDTENPOAYK-
TOB, B TOM YUCNE MOTOPHLIX Macen. INpu 3ToM y xonoa-
HOrQo ABuratensi B03pacraeT cConpoTusneHne spaule-
HUIO KONEHYATOro Bana, CHKAINTCA CKOPOCTbL NPOBO-
pPaYnBaHUA KONEHYATOrO BaNa NyckosbiMu yCTPOUCTBA-
MW 1 HAAEXHOCTL NYCKA, PacTyT NyCKOBble M3HOCHI Ae-
Tanen. B ceasn ¢ 3TMM 3UMHUE BUOblI MOTOPHbLIX Ma-
cen NO CPaBHEHUIO C NETHMMU AOMMKHLI UMETL MOHWU-
XXEHHYIO BA3KOCTb NPU HU3KUX TEMNEepaTypax.

B 3Tux ycnosusax cnenqyet NnpUMeHsTb cnegyio-
uine Buabl MOTOPHbLIX Macen:

Macna MuHepanbHble (HedTaHble), XOPOoLWo OYn-
tieHHble (penapadpurHN3InpPoOBaHHbLIE),

Macna Ha HedpTAHOWN OCHOBE, 3aryueHHbie BA3-
KOCTHbIMW NPUCAAKAMMU;

Macna Ha OCHOBE CUHTEeTUYECKUX NPOAYKTOB.
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Y He3aryuleHHbIX HeTAHBIX MaCeN yMeHblleHne
MYCKOBOW BA3KOCTU NO CPaBHEHUIO C HOMUHANbHOU
NPUBOANT COOTBETCTBEHHO K 3HAYUTENHLHOMY CHWU-
XEHUIO BA3KOCTW Npu paboyen remnepartype, npu-
HaTOM ycnosHO 3a 100 °C. B cBfi3an ¢ atum Npu uc-
NONb30BAHWK HE3aryweHHbiX 3UMHUX macen Tpeby-
eTcst UX Ce30HHAA 3aMeHa Ha macna, nmeiowme 60-
nee BbiCOKYIO pabouyio BR3KOCTb, — NeTHue.

K 3UMHUM COpPTaM He3aryweHHbIX MOTOPHbLIX
Macen OTHOCHTCA cneayloLlme:

M-8-b,, M-8-B,, M-8-T';, M-8-'; ,,, — ann Kapbio-
PaTOPHLIX ABUraTenemn,

M-6-T,, M-8-T,, M-8-I,, — ans ausenen,

M-8-B — ona xkapbiopaTOpHbLIX U AN3ENbHbLIX ABU-
rarenemn.

- 3TN Macna uMelNT TeMneparypy 3acTbiBaHNA M-
Hyc 25—30 °C, 4TO NO3BONKET NPUMEHATb UX NPU TEM-
nepartype okpyxawouwero sosayxa Ao MuHyc 15 °C
(M-6-T, 1 M-B-I'Z(K)— no munyc 20 °C).

3aryuweHHble HedTsaHbIE Macna B MeHbLUEeN CTe-
NEHN YBENUYUBAIOT BA3KOCTb NPU CHMXEHUN TEeM-
neparypbl; OHU KBNRIOTCA BCECE3OHHbIMW.

M-6,/10B — yHusepcanbHOe Macno ans kapoio-
PaATOPHbLIX U AM3ENbHbIX ABuraTenei, NPUMEeHIeTCAa Npuv
TeMnepaType OKpyXalowero sosayxa ao muHyc 15 °C;

M-5./10, — ans kapblopaTopHbIX aABurarenen
no muuyc 35 °C;

M-6,/12I", — ann kapbiopaToOpHbLIX ABUraTenew
0o MuHyc 25 °C;

M-6,/10l,, M-6-F, — ans ausenen.

3apyb6exHbie MOTOPHbIE Macna OT/IN4YaKTCH
6onbluMM pasHoobpa3neM CBOUCTB U YCNOBUA NPW-
MEHEHWA.

CooTtseTcTBMe MOTOPHbLIX Macen, BbiNyCKaeMbiX
no TOCT 17479.1, knaccndpumnkaumam Macen no 3KC-
nnyatauuoHHbiM ceonctsam SAE* J300 e n API*”
npueeneHo B tabnuue B.1.

Tabnunua B.1

(pynnbi NO 3KCNNyaTatiUoH -

| Knaccbl BR#3KOCTW HbIM CBOMCTSaM

no FOCT no no FNOCT
174791 | SAEJ300e | 17479.1 no AP
5, 15W 6 SC/CA
5,10 | 15W—30 3 SC
5./12 | 15W—30 5, CA
6; 8 20 B CD/CB
6,10 | 20W—30 B, SD
B, CB
I SE/CC
r, SE
L I CC

J

* SAE — no nepsbiM BykBaM aHrNMMMNCKOro Ha3BaHUSR

Ob6iuecrTsa aBToMObunbHLIX UHXeHepos CLUA.
** APl — no nepBbiM BykBaMm aHrNMACKOro Ha3BaHuA

AMEPUKAHCKOro MHCTUTYTa HedTH.




CuHTeTuyeckue (He HedTaHbIE) MOTOPHbIE MAC-
Nna UMelnT caMble BbICOKUE nokasarenn No BA3KOCT-
HO-TeMNnepaTypHbiM CBOUCTBaM, HO BbLICOKYIO CTO-
MMOCTbL. B COOTBETCTBUN C MEXAYyHAPOAHbIMA CTaH-
papramMm oHu umeloT 0bo3HauveHus:

PAO — Ha ocHOBe nonuanbdaonedunHOB M an-
knnbeHsona (yrnesoaopoaHbIe);

PH — Ha ocHoBe 3dunpos GoCchHOpHON KUCNOTHI;

E — Ha ocHOBe AukapbOoOHOBLIX KMCROT (NONWU-
apupHble).

TPAHCMMUCCUOHHDBIE MACNA

- TpaHCMUCCHOHHbLIE Macna B YCNOBUAX HU3KUX
TemMnepaTyp oKpyXaLwiero so3ayxa A0XHbl Coxpa-
HSITb NOABUXHOCTb U CMa3biBaloLwme csonctea. Tpe-
6yembie BA3KOCTHO-TEMNepaTypHble CBONCTBa 0bec-
neuynsaloTCca rnybokom ouncTkon 6a3oBoro macna v
BBEASHUEM 3aryLiaiowmnx npucanok. B coorsetcTasnu
c NOCT 17479.2 TpaHCMUCCUOHHbIE Macna uMeioT
4 xnacca saskocTu npy 100 °C (9, 12, 18 n 34 mm?/c)
1 5 rpynn no akcnnyataumoHHbiM ceouncteam (TM-1,
T™M-2,TM-3,TM-4,TM-5). Macno noabupaertcsa B
3aBUCUMOCTUN OT KOHTAKTHbIX HArpy30oK B gervansax v
pabouyen Temnepartypbl.

Nns mawux macna rpynn TM-1 1 TM-2 He peko-
MEHAYIOTCA 13-3a Heya0BNeTBOPUTENbLHbLIX HU3KO-
TeMneparTypHbix, NPOTUBON3HOCHbBLIX U aHTUOKUCAN-
TenbHbiX CBOKCTB. MNpn HU3KNX TEMNEepaTypax OKpPy-
xaioulero Bosgyxa cnegyet NpMMeHaTb TpaHCMUC-
CUOHHbIe Macna rpynn TM-3, TM-4, TM-5.

Macna atux rpynn AO0OMKHb NPUMEHATBCA NPpU
TemMneparype okpyxatouwero sosayxa, Ha 10—15 °C
npesbLItaIWen TeMnepaTypy 3aCTbiBaHNS.

CooTseTCcTBMEe TPAaHCMUCCHUOHHbIX Macer, BblltyC-
kaembix No FTOCT 17479.2, xknaccudukaumam SAE
J306 B u APl npuseneHo 8 Tabnuue B.2.
Tabnunua B.2

r———l—-

[pynnbt 110 3KCNNyaTaumnoH-
HbiM CBONCTBaM

Knaccbl BA3KOCTU

no NNOCT no no FOCT
17479.2 | SAEJ3068 | 17479.2 o AP
9 75W TM- 1 GL-1
12 8OW/85W | TM-2 GL-2 .
18 a0 TM-3 GL-3
34 140 TM-4 GL-4
TM-5 GL-5

— GL-6

3a pyb6exoM BbiNyCKAIOTCR CUHTETUHEeCKue
TpaHCMUCCUOHHbIE Macna. Obnapaa OTAUYHLIMMK
BA3KOCTHO-TEMNEPATYPHbLIMWY, CMa3bIBaIOLLMIN CBOW-
cTBaMKU U Temneparypon 3acTbiBaHUA OO MUHYC
60 °C, atn macna moryT 6biTe ICNONB30BAHDbI B /TO-
ObiX KNIMMaTUYECKNX YCNOBUAX, HO OHU B 3—4 pasa
AOPOXEe Macen, NoNy4YeHHbix nepepaboTkon HedpTw.

NAACTUMHDBIE (KOHCUCTEHTHDIE)
CMA304YHbIE MATEPUANDI

CsoiCTBa NMNACTUYHBIX CMAa304HbIX MaTEpPUanos
B OCHOBHOM 3aBMUCAT OT BUAA 3aryCTUTENa, BBEOEH-

Chn 12-104-2002

HOrO B HedpTAHOE MACNO NNN CUHTETUYECKYIO XWUA-
KOCTb. B Hacrosuiee BpemMa B MaltlvHax npenmytue-
CTBEHHO NPUMEHAINTCA NNACTUYHbIE CMA304HbIE Ma-
Tepuanbl Ha OCHOBE KaNnblLMEeBbiX, HATPUEBLIX U NUTHK-
eBbIX MbINbHbIX 3aryctutenen. Pexe ncnonb3yloTcA
NNacTU4HbLIE CMa30Y4YHbIE MaTepuanb! Ha OCHOBe gpy-
X MbiflbHbIX 3aryctutenen unm 3aryctureneuv He-
OpradmM4yeckoro NPOUCXOXAEHUA — cunnkarens n ap.

B 3uMHUX yCcnosuax cneayeTt NPUMEHATb NuTue-
Bbl€ NNacTU4YHbIE CMA304HbIe MaTepuanbl, MelLmne
HU3KYI0O TeMnepartypy 3actbisanus (t, = —40 °C) w
WMPOKUMA TEMNEPATYPHLIN Anana3oH NPUMEHEeHUs.
Nuton-24, ®uonbt 1,2,2y,3; cmaska Ne 158, ULUATUM
201, NCL- 15, BHUUHM-242, LLUIPYC-4, Cesepon, 3u-
Mon. Cmasku Jinton-24 n Ononsbi ABAKIOTCA MHOMO-
ueneBbiMK, YTO NO3BONAET 3HAYNTENLHO COKPaTUTL
KONNYECTBO BUAOB NNACTUYHLIX CMa304HbIX MaTEepPU-
anos, NCNONb3yeMblx Ha 0AHON MawwmHe. Pronk! NO
coctasy, MOPO30CTOMKOCTM U APYrMM CBOUCTBaM
6nn3kn K Jiutony-24. Cmaska Ne158 npegHa3sHave-
Ha AN9 NPUMEHEeHUs NpenMyulecTBeHHO B noawiun-
Hukax anekrpoasurarenei. Cmaska BHUNHI-242,
copepxawaa aucynbdunn monnbperHa ana ynyyie-
HUA NPOTUBON3HOCHbLIX CBOUCTB, TaKXe NCNonb3yeT-
ca ANA NOAWMNHUKOB 3nexTpoasurarenein. Cmaska
NCL-15 copepXxut nopowkxoobpasHyilo OKUCb LUUH-
Ka QNS yNy<iLeHus NPpoTUBO3aAUPHLIX CBOUCTB; MO-
XET CNYXuUTb 3amenuTenem Jlutona-24. Cesepon Ha
OCHOBE CMEeCU MHAYCTPMaNbHOro Macna v nonncun-
TIOKCAHOBOM XUAKOCTN C OKUCNNTENBHOWN N NPOTH-
BO33AVPHOM NpucaakaMmm aBnseTca cmaskon obuie-
ro HasHauYeHus ANA y3noB TpeHus, pabortaiouwmx B
YCNOBUAX HU3KMX TemMnepatyp. 3MMON — MHoroue-
nesast cMaska, aHanorndsan Jiutony-24; nmeert no-
BbiLLEHHYIO MOPO30CTONKOCTb (t, Hxe — 40 °C).

Kpome Toro, npu HU3KUX TeMneparypax okpyxa-
IOWEero Bo3ayxa NPUrofiHbl HEKOTOPbLIE KOMMNNEKC-
Hble NNAaCTU4YHbIE CMA304YHbie MaTepuansl — YHWO-
net 1 UHWATAM-221.

MACNA Ans CUNoBLIX rmaronPnBoOAOB
(FTMAPABJIUMECKMNE MACNA)

CornacHo T'OCT 17479.3 cneuunanbHbie HepTA-
Hble rnapasnuyeckue mMacna obosnavalorca byksa-
mu MI™ 1 paspensiiorca Ha 10 knaccoB BA3KOCTU OT S
no 150 mm2/c npy nnioc 40 °C u Ha 3 rpynnbl NO
9KCNAyaTauuOHHbIM CBOUCTBAM, KaXaan u3 KOTOPbLIX
npepHasHaveHa gna onpeneneHHbIXx npeaenos pa-
bo4ero napnerHmna v pabouen TemMnepartypbl B ra-
ponpuBoaax. B mMmawunHax npenmyuleCTtBeHHO
NPUMEHAIDTCA rnapasnuyeckne mMacna 4YeTbipex
knaccos s8a3koctn — 10,15,22 u 32 mm?/c.

Npn HU3KUX TemnepaTtypax okpyxXarwulero Bo3-
Ayxa NOBbilEHWE BA3KOCTU Macna nNpusoavuT K pes-
KOMY YBENUYEHUIO BHYTPEHHUX TMAPaBnn4eCckux co-
NPOTUBNEHWA B TMAPONPUBOAE U CBA3AHHON C HUMW
neperpy3ke Hacocos. B cBa3n € 3Tum yCTaHaB/inN-
BaeTCS CNneayiowan npeaensHan BA3KOCTb pabouen
XUAKOCTU ANA HACOCOB Pa3HbiX TUNOB:

wecTtepeHHbie — 5000 mm?/c;

nonacTtHbie — 4500 mm2/c;

akcuanbHO-nopwHesbie — 2000 mm2/c.
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B rugponpusonax mawuH 3uMONA cneayer npm-
MEHATL cneaylwme rmapasnuyeckue Macna:

3aryweHHbie Macna: -

MI-32-A (MIM-20), t,= —-40 °C;

MI'-15-b (AMI-10), t, = -70 °C;

MI-15-B (BMI3) , t,= -60 °C;

MI-15-B (MFE-10A) , t, = -70°C.

He3aryuieHHbie Macna (3amMeHnTenn):

TpaHcopmaropHoe tuna TK_ v ap., t, = —45 °C;

BepetreHHoe MI-22-A (AY), t, = —45 °C;

uHAyCcTpuanbHbie macna cepumn UMM, nmeouime
yAyYWEeHHbIE BA3KOCTHO-TEeMNepatypHbie xapakre-
PUCTUKM. |

B HaBeCHbIX TPAKTOPHbIX rmapocucremax, 0b6o-
PYAOBaHHbLIX WeCTepPerHbIMK HaCoCaMn, NONYCKAETCH
UCNONbL30BaHNE B KayecTse pabouunx XmaxkocrtTewn
AN3EeNbHLIX MOTOPHLIX Macen. [ina 3MMHNUX YyCROBWMIA
pekomeHayloTca gn3ensHbie macna M-8-B,, M-8-T ..

PazbasneHve ruapasnanyeckKkmx Macen Tonnmsa-
MU C UEenbid CHUXEeHUA NyCKOBOWU BA3KOCTU He A0-
NycKaeTcs BBuAY NOBbLILLIEHUR N3HOCA HACOCOoB8, rnmA-
POMOTOPOB, a TaKXKe pe3Koro yckopeHua npouecca
CTapeHna PEe3uHOBbLIX YNNOTHUTENEN.

rMAPABIMMECKUE MACNIA AN AMOPTU3ATOPOB
(BUBPOUNIONATOPOB) XOA0BOIO O0PYAAOBAHMA

B rupapasnunuyeckrx amoprTmnilaropax teneckonm-
YeCcKOro Tuna B kKauecrse paboyeit XuakocrTm mc-
NONLIYIOTCA cneyManbHblie MacnNa NPenMyLLLIECTBEH-
HO HA HedTAHOU OocHOBeEe. K HUM NpeabasBnalioTCs
ocobbie TpebosaHns B OTHOWEHUN BA3KOCTU MNPW
oTpUUATENbHLIX TEMNEepaTypax, KoTopas He A0NXHa
npesbiwars 2000 MM?/C. YBenuyeHne BA3KOCTH BbilLe
ATOr0 Npeaena NPpuUBoANT BHAYANE K 3HAYUTENBHO-
MY YBENUYEHUIO XEeCTKOCTU Nnoasecku MalluHbl, a
3atem — K BnokupoBKke aMmopTHU3aToOpOBs.

OTteyecTBeHHas NPOMbLILNEHHOCTL BbinyCKaeT 3
BMO3 aMOPTU3ATOPHbLIX XUAKOCTEN, UCNOMb3YyEMbIX
BCECE30HHO:

MIrn-10, t, = -40 °C;

MIM-12, t, = -43 °C;

AX-12T, t, = -52 °C.

KunakoCTn CHabXalTca npucankamMm, ynydian-
WMMK BAR3KOCTHO-TEMNEPATYPHbLIE CMa3bisanilme,
AHTUOKUCANTENbLHBIE N NPOTUBONEHHLIE CBOUCTBA.

B kayectee 3aMeHnTenen aMmopTmn3aTopHbLIX XUa-
KOCTe B 3MMHNX YCNOBUSAX MOINYT BbiTb NPUMEHEHDI
rnapasnudeckne macna AMI-10, MI'eE-10A, BMI3.
Macna apyrmx mapok He obecneuynsaloT HOpMasb-
HOK PaboTbhl aMOPTU3ATOPOB NPY TEMNEpaType OK-
pyxawuiero s8o3ayxa MuHyc 20 °C u Huxe.

XUAKOCTH ANa rMAPONPUBOAOB
CUCTEM YNPABNEHUA

fupponprnBoabl CUCTEM ynpasneHns MalwnH Ha
6a3ze asToMOBUNEen N KONECHbLIX Wwaccu Tpebyior
nPUMEeHeHust cneunanbHbix pabounx xuakocren. [ins
rMMAPOYyCUAUTENen pynesoro ynpaBiaeHns oTeve-
CTBEHHARA NPOMbBILLNEHHOCTb BbiNyCKaeT Macno Map-
kv P (MI'-22B, t, = ~45 °C) Ha OCHOBE BEPETEHHOro
AY, B KOTOpPOE fONONHUTENHHO BBEAEHbI aHTUOKUC-
nMTeNbHbLIE, MOILWWME U NPOTUBONEHHbIE NPUCAAKMW.

Macno P ncnonb3yercs Kak BCECe30HHOe.
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B r1aponpuBoae KOAECHbLIX TOPMO30B U cuenne-
HUA NPUMEHAIOTCS TOPMO3HbIE XOKOCTW. B yCcnoBuax
HU3KUX TEMNEPATYP OKpYXaloLlero so3ayxa nosoille-
HUE BA3KOCTH XOKOCTU BbI3biBaET 3aMeqNeHHOoe aen-
CTBME TOPMO3OB U CLIENNEHUS, YTO HapyLuaeT besonac-
HOCTb OBUMXEHUA MawunHbl. [lpenenbHan Ba3kOCTbL CO-
crasnseT 2000 mm?/c. Ocoboe TpebosaHne K TOPMO3-
HbIM XUAKOCTAM — BbICOKAs Temneparypa KUnesus,
KOTOpast U3MEPACTCH NPU ABYX COCTORHUAX XUAKOCTM:
CyxOM t . v YBNAXHEHHOM {  (copepxaHne BOAbl —
3,5 %). CoBpemMeHHble TOPMO3HbIE XUOKOCTA UMEIOT
TeMneparypy 3acrtbisadns MMHYC 60 °C 1 Huwke. OHn
U3roTaBNMBATCA HA OCHOBE 3TUNEHITMKOoNa nnm 60p-
coaepxatiero nonmnadpumpa (OkpaLweHbl B XeNTobin LIBEeT):

«HEBA» —t = 195 °C; t_ =140 °C;

«TOMb» —t__= 220 °C; t_ =160 °C;

«POCA» —t = 260°C; t =165 °C.

Bce 3t XnakoCT B3anMO3aMeHAEeMbI.

Ha MatunHax ycrapesLlumnx Moaenen NnpuMeHseT-
cs xungkocts BCK Ha ocHose Byrnnosoro cnupra u
KaCTopoBOro macna (kpacHoro ysera). OHa He co-
BMECTUMA C XUAKOCTAMU, YKa3aHHbIMU Bbile, U yC-
Tynaer M NO OCHOBHbLIM NapamMerpamMm — Temrepa-
Type 3acCTbiBaumna n Temneparype kmnesua. Ipm tem-
neparype OoKpyXxamwwero Bo3ayxa Huxe MUHYC
20 °C 80 nisbexanume zacrmsaHma xuaxkoctu bCK ao-
nyckaervcsa paszbasneHue ee 3atnnosbiM nnn 6ytuno-
BbiM CNUPTOM. [pnMeHeHne gpyrmx BMAOB pacTBO-
puTenen, aaMmeHuTenemn nan HecosmMmecTumbix ¢ bCK
TOPMO3HbIX XUAKOCTEN HEe A0NYCKAETCH.

OXJTAXKAAIOLUME XNAKOCTH

[Tpuy oTpUUATENLHLIX TeMNIePAaTYPax OKpyXauie-
ro BO3ayxa NpuMeHeHune BoAbl KaK OXNaxaaluien
XUAOKOCTYU ABUrartenen BHyTPpeHHero CropaHus caf-
3aHO C ONACHOCTLIO pa3pylwieHna aertanev cucrte-
Mbl OXNaXAeHus u3-3a ysenuyeHmna obvema BOoAb
npy 3ameps3aHni.

Hu3ko3amepsawuwme oxnaxapanume XuaxKkoc-
™ — aHTNPPU3bl NIrOTaAaBNMBAIOTCH HA OCHOBE BOA -
HbIX PACTBOPOB 3TUNEHINUKONSA.

B otnnune o1 BOALI aHTUDPN3bI NPy 3aMep3a-
HMUW HE PacLWPRIOTCA U He 0BPa3yIdOT MOHONNTHOIO
nbAa, a NpespawialnTCca B PbiIXNyd Maccy KpucTtas-
NOB BOAObI B XUOKOM cpepe atvuneHrnukona. Cospe-
MeHHble aHTUdPU3bI, KPOME ITUNEHINKONS ¥ BOADI,
conepxar npucaaxkv (0o 4 %), cHuxawme Koppo-
3UOHHYIO aKTUBHOCTb W arpecCuBHOCTbL N0 OTHOLWE-
HUIO K PE3NHOBLIM ynnoTHutTenam. OrteyecTBeHHan
NPOMLILLAEHHOCTL BbIflyCKaeT cnepywouuve suabl
cneyuanbHbIX OXNaAXAAI0WUX XUaxocTen ans nsu-
ravenen BHYTPEHHEro CropaHma:

Tocon A-40M, t, = —40 °C;

Tocon A-65M, t, = —-65 °C;

Tocon AM — koHueHTpaT Tocona, coaepxalmn
096 % 3TUNEHIr MNKONS;

KOHUEHTPUPOBAHHLIK 3TUNECHTANKONL — 94 %
ATUNEHI NUKONA.

Oxnaxaawwas xuakoctsb JleHa-40 no xapakre-
puctukam coorsercreyer Tocony-40, HO MeHblie
noaBepraeT Koppo3un YyryHHbie 1 amoMyUHMEBLIE
peranm.



SANEKTPOSIMT

INEeKTPONNT ANA CBUHLIOBbLIX aKKYMYNATOPHbIX
barapei npeacrvasnaeT coObon pacTeoOp CEPHON KUC-
NnoTHl 8 AUCTUAAMPOBAHHON Boae. AcxoaHana cep-
Has KUCNOTa ONA aKKyMyN|aTopos MMeeT NAoTHOCTL
1,84 r/cm3, anexTponut — ot 1,25 no 1,31 r/cm3, uto
COOTBETCTBYET COAEPXAHMIO KUCNOTb! B pPacTeBope
oT 24,6 po 28,7 % no obvemy. lpn TakomMm cocTase
3NEKTPONUTaA ero Temneparypa 3acTtbiBaHUA HAXO-
ANTCH B npegenax or MuMHyc 58 no muHyc 66 °C.

Npu pa3paake akKkyMynatopa coaepXaHne KUC-
NOTbl B 3INEKTPONUTE 3HAMUTENIBHO CHUXAETCH, YTO
NPUBOANT K NOBbLILWEHUIO €ro TemMmnepartypb! 3aCTbi-
BaHUA. B CMNbHO pas3psXeHHOM akKyMynatope npwu
HU3KUX TeMnNepaTypax BO3HUKaET ONacHOCTb 3aCTbl-
BaHUA NEKTPONNTA, YTO NPUBOAUT K Pa3pyWEHUIO
KOpnyca akkymynaropa BCneacrsue yBennyeHus
obbemMa BoAbl, KOTOPAR BXOAUT B COCTaB 3NEeKTPO-
nmta. CteneHb paspsaky akkyMynsaTopHon batapeu
onpenensaiwT NO N3MEHEHUIO NAOTHOCTU ANEKTPONU-
Ta B CPaBHEHMMN C UCXOOAHOWN.

icxonHan nnOTHOCTL 3NeKTponura NpUHUMaEeTCH
ot 1,25 po 1,31 r/cm3. U3mepeHus NPOBOAATCA NpuU
Temneparype ninoc 15 °C unn, npy He0bXoauMOCTH, B
DPYrnx TeMnepaTypHbIX YCNOBUAX C BHECEHUEM CO-
OTBETCTBYIOLMX NONPAaBOK K pe3ynbTatam n3mepeHnu.

TemnepaTtypa 3acTbiBaHU| 3NEKTPONUTA B 3aBWN-
CUMOCTH OT ero NNOTHOCTU NPV TeMneparype NNioc
15 °C npeanctasneHa B Tabnuue B.3.

Tabnunuya B.3
MNOTHOCTDL, r/cmd

-

TemnepaTypa 3acTbiBaHus, °C

—

1.25 50
1.27 58
1.29 ~70
1.31 J ~66 J

cn 12-104-2002

NYCKOBbBIE XXUAKOCTMW

[TyckoBbie XNOKOCTN NPUMEHAINTCA ONA XON0A-
HOrO Nycka Asuratenei BHYTPeHHero CropaHus Npwu
HU3KUX TeMnepartypax okpyxawuwero sosayxa. Co-
cTas 3TUX XUAKOCTEN Ang Aun3enbHbix un kapbiopa-
TOPHbIX ABvrarenen pasnu4yaeTca B CBA3M C pas3-
NUYHOM CTENEHDbIO CXaTUA U HaNNn4Yna y BTOPbIX CBe-
Yen 3aKnraHuns.

CneunanbHble An3enbHble NYCKOBbLIE XUOKOCTU
«Xonon A-40» n3roraBnuBalOTCs Ha OCHOBE JTw-
nosoro adwupa (no 60 %) n, kpome Toro, coaepxar
BeLLEeCTBa, CHMXaLWme XecTKOCTb paboTel agn3ens,
ANONONTHUTESIbHBIE NEerko NCNapALWMecs n Xopowo
BOCNNAMEHSAIOLLMECH YIr1ieBoaAopoabl, 8 TakKe CMa-
304H0e macno. NpnmeHeHne YnucToro adpupa He o-
NyCKaeTCH, TaK KaKk MOXEeT Bbi3BaTb NONOMKY ABU-
rarens n3-3a CANWKOM XeCTKOW paboTbl B MOMEHT
nycka.

Mpu OTCYTCTBMM CNeuuasibHON MyCKOBOWN XWUA-
KOCTU MOXeT OblTb NPUMEHEH 3aMeHuUTeNnb —
cmech 3TnnoBoro adpupa 40 % v MOTOPHOIrO Machna
60 %.

B ncknioYUuTeNbHbIX CAy4aax Ana nycka An3ens
MOXET BbiTb UCNONBL30BaHa cMeCb BEeH3nHa C MO-
TOpPHbLIM Macnom. [ina kapblopaTopHbIX ABUraTenen
BbINYCKATCA CReunanbHblie NyCKOBble XWAKOCTH,
HanpuMmep «ApKTuka», KOTOpblie Takke coaepxar
acdpup (40—60 %), nerkouncnapaioumecs yrneBoao-
pPOAb!, aHTUOKUCIUTENN, A TaKXe NPOTUBOU3HOCHbDIE
1N NPOTUBO3aanpHble NpUcaaku. B COCTaB 3aTuUX Xua-
KOCTEeW Macno He BXOAUT, TaK Kak NpucyTcTteune mac-
na 3gechb NPUBOAWT K 3aMacCNMUBaAHUIO CBEYEN, HTO
3aTpyaHAeT Nyck gsurartens.
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NMPUNOXEHNE T
(cnpaso4HOE)

KPATKAA XAPAKTEPUCTUKA CPEACTB OBNErNEHMUA NYCKA AU3ENEN
Tabnumua .1

nn HanmeHoBaHue KpaTtkas xapakrepucruka

- el e - __|

1 |Cseuva noporpesa snyc- |ObecneunBaeTt pazorpes BO3ayxa BO BNYCKHOM KONAEKTOPe AU3ens C Hepas- |
KHOIro BO3ayxa DEeneHHON kamMepou cropaHus un Hebonolwumm padounmm odvemom (A0 4,5 n)
Npn TeMneparype okpyXxawuiero Bo3ayxa He Huxe muHyc 10—15 °C. KOH-l

CTPYKTUBHO npeacrasnaer cobon oaHONpoBOAHYIO CBEYYy C Harpesartenb-

HbiIM 3NEMEHTOM B BUAE Cnupanun, Ha KOTOPYIO NPY NycKe An3enn nonaeTcs |

anexTpnyeckun Tok. CHMXaeT npenenbHyio TemMnepaTtypy XonogHoro nycka |
Ha 5 °C |
2 |9nexTpodakenbHbin no- | ObecneunsaeT pasorpes BNyCKHOrO Bo3ayxa An3ens Npy temneparype ox-
aporpeBaTtens py)Xaouwero so3gyxa He Hnxe mMuHyc 25 °C. OCHOBHbIM KOHCTPYKTUBHLIM
3ANEMEHTOM No[Orpesarens ABNaeTca pakenbHan ceeva, co3naowan ycton-
YUBbLIN dpaken NnnamMeHu NPuU nopade An3enbHOro TONAMBA K HarPeTon anex-
| TPN4HEeckum TOKOM ee cnupanu. Konnuectso dakenbHbIX CBeYen n MeCcTo Ux
YCTaHOBKW ONpeaensainTcs KOHCTPYKUMEn an3ens n ero sBNyCKHOro tpakra.
Kak npasuno, Ha psaHbin au3ens ycTtaHasnmsaeTcs ofHa ¢dakenbHaa ceeya
Ha BNYCKHON TpybonpoBoa, Ha V-00pa3Hbii An3ens — ABE CBeYM Ha KaKAbiN
BNYCKHOW Tpybonposoa,

L

3 |Csevya HakanuBaHuA Ob6ecneunBaeTt KanopulaTtopHOE BOCNNaMeHeHue TonNnNmea Npu nycke amise-

| Na C pasgeneHHoOW KaMepown CcropaHva Npyu Temneparype OoKpyXxaiowero
BO3Ayxa He Huxe MuHyc 15—20 °C. KOHCTpYKTUBHO npeacrtasnaet cobown
|CBEYY C OTKPbITbIM WK 3aKPbLITbIM HarpesaTenbHbIM 3NEMEHTOM, Harpesae-
MbiM 3NEKTPUYECKMM TOKOM. YCTAHABNUBAETCH B KAXA0N KaMepe CropaHns
ansens. Mexay cobom cseun HakanmesaHust COegUHAITCA nocnhenosarens-
HO UKW NapannNenbHo

4 |NyckoBoe npucnocob-
nexwvie QN BNpPbLICKUMBA-
HUS NerkoBoOCNNAMEHSRAI-
LLIENCHA XUOKOCTH

XopoLana ucnapsemMoCTb NMyCKOBOW XUOKOCTHU U HANUYNE BHEWHErO cMece-
obpaszoBaHus cnocobCcTByOT BOCNNAMEHEHUIO OCHOBHOINO TONMBA B KaMe-
pe cropaHva an3ena nNpu TeMnepartype oKpyXawuwero Bo3ayxa He HUuxe
Musyc 20—25 °C. MNMpumeneHne nyckosoro npucnocobnenuna npu donee
HU3KUX TEMNEepaTypax MOXeT NPUBECTU K NOBbLHLEHKbIM NYCKOBbLIM M3HOCAM
petanen gpusena. OreyecTBEHHOE NycKosoe npucnocobnexHne npencrtasns-
et cobon yCTponcTaeo, COCToOsILLES N3 CReaAYIoLNX OCHOBHbIX Y3N10B: BO3AYLL -
HOIQ Hacoca, cMecutens, pacnobluTenen, BO3AyWHOro 1 3MyNbCUOHHOIO TPY-
bonpoBoaos. Pacnbinntenu yCtaHaBnMBaloTCA HA BYCKHOM Tpybonposoae
An3ena, cMecuterns — B MOTOPHOM OTCEKe MAalUUHbI, BO3AYLUHLIK HACOC —
Kak npasuno, 8 ee kabuHe. B cmecurens nomewaercs kancyna ¢ nerkosoc-
NNAMEHAIOLLENCA NYCKOBOM XNAKOCTLIO. 3apybexHbie nyckoBble Nnpucnocob-
neHusa npeacrasnaieT cobom yCcTponcrea C a3po30bHLIMKY YNAaKOBKAMWU C
PYYHbLIM NN 3NEKTPOMATrHUTHLIM yNPaBNEeHNeMm

Ob6ecneynBaeT NOBbILLEHWE YAaCTOThI BpAWEHUA KONEHYaToro Bana au3ens C
NCNONBL3OBAHUEM LUTATHLIX CTapTepa, reHeparTopa U akKymMynsaTopHon bara-
Pen Npu TeMnepartype OKpyxXawulero so3ayxa He Huxe Muryc 25 °C. Tpume-
HeHUe MONEKYNAPHOro HAKONUTEN 3Heprun Npu Bonee HN3KNX Temnepary-
PaxX MOXeT NPUBECTU K NOBLIWEHHbLIM MYCKOBLIM U3HOCAM AeTanen Au3ens.
KOHCTpYKTUBHO Npeacrasnsiet cobom ycTtponcTaso, obnapaowee sbicCokon (Ao
400 @) anekTpUYECKON €MKOCTbIO, BPEMA NOA3apsaa KOTOPOro OT CUCTEeMb!
anexkTpoobopynoBaHmna MawnHbl coctasnseT oo 40 ¢, a otopasaemMas MOWHOCTb
Ha NOPROOK BbLILLE, YEM Y LUTATHbIX aKKYMYNSTOPHbLIX 6aTtapei

S5 | MonekynsipHbliA HaKONK-
TeNb 3HEPrnu

Bce cpeacrea, nepeuncneHubie B Tabnuue .1, NYCKOBYIO 4aCTOTY BpaWEHWUA KOMEeH4YaToro sana
KPOME MONEKYNAPHOro HaKoNUTena 3Heprumn, KoTo- an3ena. OHu OKa3sbiBalOT HENOCPEACTBEHHOE BNUS-
Pblit OTHOCUTCH K NYCKOBLIM YCTPOWCTBAM NOBbLILWLEH- HME Ha npoueccbl cmeceobpaszoBaHna, CaMOBOC-
HOW MOLWHOCTIN, NO3BONSIOT CHU3UTE MUHUMANBHYIO nNnaMeHeHnsa 1 Cropaxusa TONNMBa B unnHagpax an-
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3enn, NOBLILLAR TeMNepaTypy U AaBneHne B KOHUe
TaKkra cXartus v co3aasas ycnosus Ons camMoBOC-
NNaMeHEeHUs TONNuBA.

flyckostie YCTPOWNCTBA NOBLILLEHHON MOWHOCTI
obecneunsanT yBeanueHne YacToTel BpaweHust KO-
NEeHYaToro Bana aM3ens Npm ero nycke, BO3AenCTey-
I0T Ha NPOoUECCH CMeceobpasosaHva, caMosocnna-
MEHEeHNS N CropaHmMs TONMMBA B LNMHAPAax 33 cyeT
NOBLILLIEHUR CpeaHein CKOpPOCTU NOpPWwHA. MNpu 3Ttom

Cn 12-104-2002

CHUXAIOTCR TeNNOBLIE NOTEPU B NMPOoLIecCCe CXATUSR
W YMEHbLLLIAIOTCA YyTeYKn 33apaga B 3a30opax mexny
NOPWHAMN U UNNNHAOPAMUW, YTO NOBLILAET KOHEYHbLIe
3HAUYCHMNA TeMNEepPaTYPLI U 03aBNeHNS B KOHUE TaKTa
cxatua. lNpumeHeHune nyckoBuIX YCTPOUCTB NOBbI-
IUeHHOU MOULHOCTW BbIi3LIBAET CYLECTBEHHOE yBe-
NMNYeHNEe MHTEHCUBHOCTY U3HALLVBAHNSA D1EMEHTOB
UMNAMHAOPONOPIUHEBOW MPYNNbl ABUraTEeN| B PEeXUMe
nycka.
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NMPUAOXEHUE 4
(cnpasoyHoe)

KPATKAS! XAPAKTEPMCTUKA CUCTEM OBOrPEBA ON3ENEN C NOAOINPEBATENISMM

Cuctema oborpesa ausens ¢ nogorpesarenem
nonxHa obecneunearts 060rpes peranei, ux conpsi-
XEeHUA 1 cpen am3ens, ykasaHHuix 8 n. 7.3.2.2, a Tak-
X€ BO3MOXHOCTbL OQHOBPEMEHHON PaboTh NOAOrpe-
Batens n an3ens.

KOHCTPYKTMBHO CucTtembl oborpesa awnsenemn
XNAKOCTHOO OXNTAXOEeHVN COCTOAT U3 XUAKOCTHONO
noAorpesaTens B KOMIEKTEe, «NOXHOro» NoaaoHa,
CMOHTMPOBAHHOMO NOA NORAOHOM An3ens; coeanHn-
TeNbHLIX TPYOONPOBOAOB U 3NEKPOHACOCa AN UMD-
KYNSUMM XUOKOIo TernsioHOCUTEeNa B CUCTemMe, Ton-
NMBONMPOBOAOS, NybTa U aNNapPaTypLl YNpasneHus.

XUQKOCTHLIN Noporpesaresnic KOHCTPYKTUBHO
COCTOUT 3 AABYX OCHOBHBLIX YacTen: TennoobMeHHn-
Ka v ropenkn. TennoobmerHnk npeagcrasnseTr co-
O0W CBapHYIO KOHCTPYKUMIO, BLINONHEHHYIO B BMAE
«pyBawkm», BHYTPHU KOTOPOW UMPKYIMPYET XUAKWIA
TenAoOHOCUTENb. 1 Oopenka CRyXut Ong CO3AaHUs
dakena v COCTOUT N3 CReQYIOWNX OCHOBHBLIX Y3/108B:
BEHTUNATOPA, TONAMBHOIND Hacoca, GOPCyHKu, 3nek-
TpOoHarpeearens TONAMBa, 3NeKTpPoOMarHnTa, UHANKa-
TOPA NNAMeHn 1 3anansbHuix anexTponos. BoamMox-
Hbl 1 ApyTue BapuaHThl KOHCTPYKTUBHOIO MCNONHEe-
HUSR noacrpesarens.

KOHCTRYKUMA BCNOMOraTENbHbLIX 3NEMEeHTOB Ci-
CTeM pa3fniMyHa M ONPeaensieTcs 8O3MOXHOCTLIO
pasMeuleHua nogorpesarenst B MaMHHOM oTaene-
HUN N KOHCTPYKUMEN CTPOUTENLHOM MawmHul. o
NPUHUMNY TPAHCNOPTUPOBKK TENNOTH! OT NoJorpe-
BaTeNs K OM3enio CUCTeMbl MOryT ObiThb TepMocH-
(POHHLIMKU N C NPUHYOUTENLHON UMPKYNRUMENR Ter-
noHOCHUTENs, NO Poay NPUMEHSeMOro Tonnmsa — ¢
noporpesarensmu, padboranwmmmn Ha BeHsuHe w
ON3eNnbHOM TONNAUBe, NO TUNY YNPaBneHus — C nNpo-
rpaMMUpyemMbIiMn ¥ HenporpaMmmMmmpyembiMm nogo-
rpesarenammn. Bce cucremu gonxHws paborarts C
NPUMEHEeHNeM KaK HU3K03amMep3aiowmx Xuaxkocrem,
TaKk U BOOKI.

OcHOBHbLIMM NapameTpamm cucrems oborpesa
AN3ens C nogorpesareneM |KBAKIOTCHA TeNNONpPonN3-
BOOWUTENbLHOCTL NOCNeQHero, a taKKke pacxon Ton-
nmea n nortpebnasemas MOWMHOCTD.

OpreHTUPOBOYHO HEOBXOAUMYIO TEeNNONPOU3BO-
AUTENLHOCTL XUAKOCTHONO nNoaorpesarens cucre-
Mbl 000rpeBa ans3enst XuaKOCTHOMO OXAAKASHMUN Q,
cnegyert onpeaenatsL No dopmyne

Q) = Kooaw AT nomw/ 1o KBT,

rae K . nw — SKCNEPUMEHTANLHOE 3HAYESHWUE YCNos-
HOW TEeNNOEeMKOCTN KOPEeHHbIX Noa-
WNNHUKOB KONeH4aToro saia ansens,
kOx/K;
AT opw — HEOOXOAMMan BEAMUMHA HArpesa Noa-
LWINNMUKOB KONeHYaToro sana, K:
T, — Bpema paboTui nogorpesarens Ao
nycka pusens, C.
Flocne onpepenenns TennonponsOBOANTENbHO-
CTW Nogorpesarenn No napamerTpam KOpeHHbIX Noa-
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LWHNHUKOB NPOBEPRIOT Temnepartypy ronoskn 6no-
Ka umnnmHapos no dopmMyne

T, =(Q /K

on

) + T K,

roe 7, — Ttemnepartypa ronosku 6noka umnmHapos,
KOTOPAas A0mKHA ObiTb HEe Hxe 313 K;
T, — HavanbHas remneparypa ausens, K;
K., — YCROBHast TeNN0eMKOCTb FONOBKN LINANH-
Apos, xx/K.
OnbiTHble BenuuHbl K 1 K npeacTasneHs
B Tabnnue 1.1.

Tadnuya A.1. AxcnepumenTanbinie
3HAMCHNA YCAOBHLIX
TennoemMxocren
NOALLIMNHNKOB KONEHYaATOoro
BanNa M ronoBOK UMNNHADOSB

an3enen
—
Onsens Koo K
n-50 1884 / — 314 / —
A-41 2638 / — 494 [ —
A-O1M 3036 / — I 544 / —
CMA-14 2236 [ — | 410 /—
L n-12A — / 5359 — [ 997

lNpwsevanme — B yncnurene npusegeHs AaHHbe
NPy TepMoCdOHHOR LMPKYNSUMK TenNNOHOCUTeNs, B 3Ha-
| MEHAaTeNne — Np¥ NPUHYANTENLHOW UMPKYNSIUMN.

lpn OTCyTCTBMM ONbLITHLIX AaHHbIX K »n K
ana gusens, He yka3aHHoro B tabnvue 1.1, nx cne-
AyeT NPMHUMAaTL NCXOAas U3 BO3MOXHOIO noaobus
an3enemn.

IPPEexKTNBHOCTL M HAJEXHOCTL cucTemMnl 060-
rpesa AM3ens C XuOxKOoCTHLIM noaorpesarenem 3a-
BUCAT OT CeYeHna oTeepcThi B ero 6noke nns noa-
BOOA ropsyen n OoTeoaa XONOAHOM XMUAXOCTH, Npa-
BMALHOCTY YCTAHOBKM NOAOTPeBaTens, Hanuuvs no-
NOXUTENLHOIO YKAOHA TPpydonposoaoOs, BO3MOXHO-
CTW NONHOIro CNMBa BOALI AN NCKMoveHus 0bpaso-
BaHUA NepsHuiX NPoo6oK.

KoTen noaorpesaresns B0 BCeX Cnyvasx cneanyer
yCTaHaBnmBaTb B HEnocpencrseHHon 6ans3ocTn or
aunsens, Hnxe 6nsoka. CoepnHmnTenbHbie Tpydonpo-
BOAbLI ANA UMPKYAAUMN XKOKOIO TennoHocutTens
BONXHLI ObiTb MUHMMANLHOW ONUHBI U BO3MOXHO
bonvwero anamerpa 6e3 nepernbos.

Tpyba oTtBoga orpaboTaBwmx ra3os nogorpe-
BaTeNAa Nog NOLAOH OAM3EeNs BONXHE BbITL KOPOTKON
u 6e3 nepernbos.

IPdexkTmBHOCTL 060rpesa NOAWNNHUKOB KONeH-
4aToro Bana 3asucuTt OT MHTEHCUBHOCTU W PaBHO-
MEPHOCTN 060rpesa HxXHen YactTn Bnoka umnuHn-
poB. Kax npu TepMOoCnpOHHON, TAK M NPU NPUHYAN-
TENbHOW UMPKYNKRUMN XMOKOCTY MOPSIYIO XNOKOCTL
cnegyeT NOABOAMTL B HWKHION YacTb pybawuxkm 6noka
on3ena CO CTOPOHLI MAXOBMKA U OTBOAMTL TaKCKe U3



HUXHEN 9YacTu pybauwxn 650Ka, HO C NPOTUBONO-
NOXHOW ero CTOpOHbLI. Npwn V-06pasHoOM pacnono-
XEeHUM UMNNHAOPOB FOPAYYIO XUAKOCTL ChegyeT noa-
BOOAMTL B HVXHIOIO YacTb pybawxku oaHOro w3 6no-
KO8, a OTBOAWUTL U3 HNXXHEN 4YaCcTu pydawku gpyroro
bnoka.

Ona obecnevennns ogHoBpemeHHoOn PadoTul an-
3en8 U NOAOrpPeBaTens NOAKNOHYEeHne nocnenHero
HeObX0AMMO BLINONHATL TakuM 00Pa3OM, HTODLI Ha-
NPaBAEHNA LMPKYASUMM XNOKOCTHY B cucteme 060-
rpesa Av3ens u CUCTeEME OXNnaXaeHns amsens Co-
BNaganw. -

OCHOBHBLIM KOHCTPYKTUBHBIM 31EMEHTOM CUCTEM
oborpesa ansenent BO3AYWHONO OXIDKACHMS ABNN-
€TCH CepuiHbIN BO3AYWHLIA WM MA30BO3AYWHbLIA MNO-
porpesarens 8 KoMrnnexre. Ero KOHCTpyKums 8 OCHOB-
HOM COBMANAET C KOHCTPYKUMEN XNOKOCTHOMO nogo-
rpesarens; NPMHUMNANBHLIM OTAIVYMEM ABASIETCS TO,
YTO NOOOPEBaeMON CPenon SBNSISTCH BO3AYX.

Takune cncrtemul MOryT ObiTh BHEWHEro M BHYT-
peHHero 0borpesa. lNpn sHewHem 06orpese rops-
Y BO3AYyX MU rasOBO3AYLWIHYIO CMECHb NOAAI0T C
HAPYXHOW CTOPOHLI K UMNUHAPAM, NOA0OBKaM U NOA-
DOHY OmM3ens; Npn BHYTPeHHem oborpese ropsuvn
BO3OyX NOAAIOT BO BHYTPMKAPTEPHOE NPOCTPAHCTBO,
YaCTUNHO BO3QYyX MOXHO NOAABATL Yepes BNYCKHOW
TPYGONpoBsoa 8 unnnuapsl, a oTpabortaswuve ra3us —

K NOANOHY AN3ens. |
Npn BHYTpeHHen cucteme oborpesa aniens

MCNONLIYIOT BO3AYLUHbLIE noAaorpesarenm, a npw
BHELWWHEW — BO3AYLUHLIE ¥ ra30BO3AyLIHbLIC,
TennonponssoaAnTENbHOCTL MA308034YWIHOIO

noaorpesarenst cuctemol 060rpesa ansens s03Ayiu-
HOro oxnaxaexuns Q caenyet onpegensts No Gop-

Mye

Cn 12-104-2002

Q,=Q,+Q,, kBT,

rae Q, — TennaonpPoOu3BOAUTENLHOCTL, HEObXoaN-
Mast ONs palsorpesa Metanna amlens,
kBT;
Q, — Tennonpou3BOANTENLHOCTL, HEOBXoan-
M3fR ONA pa3orpesa MOTOPHOMO Macna
B noanoHe anlens, kBr.
Benanunnol Q, u Q,, paccuuteisalotcs no $op-
Mynam:

Oﬂ = CLW mﬂ (Ti.mﬂ.l - Tuyln‘ﬂ) / tp! KBT;

OM = CM m.u (T’M.K o TM.H) / tpr KBT!

rae C,, — YCNOBHas yaenbHas TennoeMKoCTs M-
3ens, suLiYMcAseMas No napamMerpam
wanunapos, kKA / (kr-K);

C,, — YCNOBHaR yOenbHan TeryioeMKoCcTs MO-
TOPHOro macna, xx / (xr-K);
m_ — Maccaasvrarens, Kr;
T -— HavYanbHan TemMneparypa unnmHapos
A0 pasorpesa, K;
T — KOHeuHas TemMnepartypa umnnHapos
nochne pasorpesa, K;
... — HawanbHas TeMneparypa MOTOPHOro
Macna po pasorpesa, K;
- T, — KOHEeYHa! Temneparypa MOTOPHOro
MaCchna nocne pas3orpesy, K;
T, — BpemMs paboTu Harpesartens 4o nycka
am3ens, C.

Dna oTevecTBeHHLIX aM3enein BO3AYIWHOro OX-
naxpeuns (81BT-330, 1-37E v ap.) no axcnepvmex-
TanbHbiM ganHoiM ¢, = 0,320 kX /(xr-K), ¢, = 0,219
kx /(xr-K). ipn pacyete cnenyet OprneHTUpPOBaTL-
CR Ha Harpes umnunHapoe Ao 373 K, a MOTOPHOrO
mMacna s nogaoxe — o 353 K.
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NPUNOXEHVE E
(cnpasoyroe)
Ta6nmua E.1 ' '

| CTauMoHaPHLHIe YCTaHoBKM s BOAOOOOrpesa anm3eneit COCTOAT M3 yCTPOWCTBa
DA Harpesarms 8oL (NPn KM TOLL BO3MOXHO NCNONL30BAHUE MNOPIYeH BOOK,
NnoAyMaemMon OT vee), Tpybonposoaos Ans NOARONA 1 OTBOAA BOOK M3 33pybatiey-
HOTO MPOCTPANCTBA AM3ens, HACOCOB (OCHOBHOIO M 3anNacHOro) M 3anopHO-pery-

KOMTYPY: OT YCTPOMCTEA ONR HArpesaMnst NOSAETCH C NOMOWLIO HAcoCa B 3apyba-
jwewHoe NPOCTPAHCTBO OM3eNs, a 3aTeM CHOBA BO3IBPALLI2AETCH B YCTPOMCTBO AR
Harpesasm. B xavwecTse NOCACOHEro MOTryT MCNOAL30BATECR BOROTPOMHNIC U Na-
poeuemmumoronamm 6omenu Gam ammpeaa-maomocy-

éormaauacnannenu

CraupmoHapHbe YCTaHoBKM Ann Napooborpesa amseneih C BO3BPATOM KOHaSHCaTa
COCTOSIT 43 NapOBOr0 KOTAA, MMABHOI0 NAPONPOBOAA CO CMOHMTUPDOBaHHLIMY HA HEM
CTORKaMM, PYKaBOB NOABOAA fTapa OT CTORKA K CMCTEME OXIKAeHNA an3ens, Bo3-
BPATHOMO TPYGONpPoBoaa ann COHOpa KOMASHCATA, Pe3epsyapa 4NN HAKOMNNCHNA KOH-
mumyxm Ans NOJAUM BOALI M3 BOKONPOBOAA M NOSA'W KOHAEH-

'mmmmmmmmmnmmmmmmam=
BOW KOTen.

Wmmmmmmmm

LM, memmmxmwwm
CTPYKLMIO ¥ NOIBOAKIOT OCYIRECTRAATL NOBBOA BO3AYXA CNepenm Ha pagmarop, CH®-
3y Ha NOAAOH OMN3ENA YepPe3 CNeUMAILHLIC PDaMKM C OTBEPCTMAMM, 3 TaKKe No BCew
BLICOTE AM3EAT C OTCACHBAOWMMMN NATPRYOKaMM ONst yTwmsalym nCnonb308aHHO-
ro 8034yxa (N0 3amMKHYTON cxewme). CncTtema aBTOMATIKM M CUTHIUMS3ALIM CITYXUT
AN NOBLIIEHMS HANSXXHOCTN BCEH YCTAHOBKM ¥ COKpaieHnst Tpyao3arTpar, perymm-
PYET TEMNEPATYPY M KOSMYECTBO NOSABAEMOTr0 BO3/AYXa B 3aBMCHMOCTN OT N3MEeHe-
HMR NOTOAHO-KANMATHMECKMX YCSIOBMA M TENOBON0 COCTOSHNS ODOrpesaembix an-
IENeN, a TACKE CIHAIMIUPYET O BOSHMKIIOWMX HENCIIPABHOCTSX.
O6orpee an3ene# rasoso3nyuHON CMECHIO OCYUIECTBARETCSH C NOMOLWBLIO YCTaHO-
BOK, XKOHCTRYKUMSA KOTODLIX 2HANOINMMYHA KOHCTRYKUAN CTaUMOHAPHLIX YCTaHOBOK AN
803Ayx00060rpesa. B xavecTse yCTPOMACTB NR NOASOTOBKM MNA308034YyLHHONW CMECH
NPUMEHIOTCA, KaK NPasmno, orvessie Tennoobmentkn (TennoreHeparopul) cne-
UMANLHOW KOHCTPYKLMK, KOTOPAA NPegyCMaTpmBaeT CMetunsanmne armochepHoro
BO3QyXa C Npoayxramm CropamHvs. |

B xavecTee nepeasvoxHbiXx YCTAaHOBOK BO3RYyX0000rpesa NPpMMeHsIiOTCH Tennorexe-
PATOPLI PA3AVMHOIO TMNA, CMOHTHUPOBAHHLIC HA 2aBTOMODWISX, NPMUEenax win Te-
nexXKaxX
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OxoHvaumne Tabrmust E. 1

Haumerosanue Kparkas xapakrepucTvka cpeacrts oborpesa
cnocoba oborpesa ba P Py ped >

anexTpooborpes {Mpu rpynnoBomMm 3neKTPOODOrpese AM3enei 3NeKTPUYECKYIO IHEPrMIO OT TPAaHC-
POpPMaATOPHON NOACTAHUMM UCNONL3YIOT NS HAPEBAHUA OXNAKAAIOWEN XUAKO-
CT™W nnn (M) MOTOPHOIrO Machna.

Ona npeobpaszosaHus 3neKTpUHecKor 3HEPIMN B TENAOBYIO NPUMEHSIIOTCA 3NeKT-
poHarpesarenbHuie 3NeMeNThl C TBepALIM NPOBOAHNKOM M XUAKOCTHLIC.
IJnexTpoHarpesaTtensuHLie 31IeMeHTH C TBepAbiM NPOBOAHNKOM (TpybBuaTtsie, umnuH- |
Apryeckuie, NEHTOUYHLIE 1 AD.) BLINOMHANTCH C OTKPLITON NN 3aKpLITON CNpansio.
OHun yCTaHaBNMBaOTCH B CUCTEME oxnaxaermns (HuxHwin 6a4ok paguartopa, pybatu-
Ka 6noka, HUXHUI NATPYOOK CUCTEeMbI OXNaXAEeHUS) unn (1) B MaACASTHOM NOAOOHE
an3ensn. |

XKMAKOCTHBIN INEKTPOHArPeBaTENbHLIM INEeMEHT YCTAHABNINBACTCA B HUWXKHUIA NaTt-
pybok cucremul oxnaxaeuns. KOHCTPYKTMBHO OH npeacrasnseT cobon nse KoH-
UEeHTPUUYHO PacnoOfOXEeHHLIE U30ANPOBaHHLIE TPYOKK, B 3a30p Mexay KOTOPHiMM
nocrynaey Boaa vnn avtudpna, wrpaouwmue ponsb nposoagHuka. pu coeavHeHnm
TPYOOK C 2NEeKTPUYECKON CETLIO Yepe3 XMAKMA TENNOHOCUTENb NPOXOONT INexT-
PUYECKUN TOK, HArpesaouwmnia XMAaKOoCTb. 3a CUeT NOKaNbHOMD HarpesaHusa XUaKoro
TENNOHOCUTENH B CUCTEME OXNAXAEHNS BOSHNKAET LNPKYNAUMS.

K anexTpoHarpesaresibHbIM 3NneMeHTaM noasoanTcs Hanpsxeuune 36—70 B ot no-
HYUXawmnx TpaHchopmaTopos

NHPppaxpacHuin | CtaumoHapHbie yCTaHoBKKM nHPPAKPaCHOro razoBoro oborpesa COCTOAT M3 pe-
rasosbin 060Irpes | 3epByapa [Uis XpaHeHUA rasa, ra3onposona; ra3oBbix ropenok, 06 beaANHEeHHLIX B
rpynnbt;, 3NeKTPUYECKOro 3ananbHoro YCTPONCTEA, 3anOPHON apMaTyphl U CUCTEMBI
curHanusaummn. |

B kauecTse TonImsa MoOXeT NCNONb30BATHLCR NPUPOAHLIA ra3, Nponad, nponaxH-6y-
TAHOBLIE CMECHU ¥ ApYyTrne ra3bi.

fa3osble ropenky yCTaHaBmBaTCH AN HArpesaHva macna B nogaoHe aAvsens
nnmv (M) ons HarpeBaHna XuUaxKoro TenNOHOCUTENS B ero CucTemMe OXNaXOeHUK, ONs |
Yero B3amMeH HWXHero Narpybxa CucTtemsl OXNaXAEeHWA YCTaHaBAMBAT Tennoob-
MEHHUK C NAOCKUM gHuweMm. MNpy pabore ropenkn xXnMaxocTs 8 TennoobmMmeHHnke
HArPeBaeTCa U B CMCTeMe OXNaKACHUA BO3HUKAET TEPMOCNPOHHAN UMPKYNSIUMS.
Ana ycxopeHnus npouecca rennonepepauv paguatop MoxeT 6uiTe 060pyaosaH 3ac-
NOHKOWK, OTKNIOYAIOWEN ero 0T ansens Ha spems 06orpesa.

[NepepsuxHbie ycTaHOBKKM MHPPaAKPACHOro rasosoro oborpesa COCTOAT U3 razo-
Bbix HANRNOHOB M MPYNN ropenok, YCTaAHOBNEHHBLIX Ha MONO3bAX MU KONecax |
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NPUNOXEHWE X
(crnipasoyHoe)

KPATKAS XAPAKTEPUCTUKA CUCTEM M YCTPOUCTB OTOINIEHNA KABMH

ABTOHOMHbLIE CNCTEMBI OTONNEHKA KabuHi MawnK
NOMXKHLl 0becneuynsBaTb TENNOBOE COCTOSTHUE BHYT-
pu kabunw B8 coorseTcTBUMn C n. 7.3.4.

ABTOHOMHbBIE CUCTEMbI OTONNEHUR, MCTOHYHUKOM
TeNNOBON IHEPTNKN KOTOPLIX ABASETCH XULAKOCTHLIN
noporpesarens (CM. npunoxeuue [1), KOHCTPYyKTUB-
HO COCTOST U3 COEOMHUTESIbHBIX XNOKOCTHLIX TPY-
60npoBoAOs, CBA3LIBAIOWMX «pybawxy» Tennoob-
MEeHHMKA NoaoIrpesarenn C CucTeMon OXNaxaeHuns
an3ens; paanartopa — oronurens KabwHbi; 3anop-
HOW apMaTypbi, NO3BONKOLENR BKNOYATL M BbiKMNO-
4aTh CUCTEMY OTONNEHNS, INeKTPOBEHTUNTOPA; BO3-
AyX0BOAO8 C Pa3fnivdYHbiMU pacnpenemrensHbiMv
yCcTpoucTsamu; Tpybonposoga oreona orpaboras-
LWWX ra3os NOAOIpesaTens; TonnmMsonpoOBoaOs; NyNL-
Ta 1 annapaTypbl YrNpaBneHus.

Kak npaswmno, cucrema oTonneHnn kabuHsl C
XUAKOCTHLIM NnoaorpeBareneM KOHCTPYKTUBHO
obveanHena ¢ cucremon 0borpesa ausens U no-
3B0NRET OCYWECTBARTL B0 06orpes an3ens, Nnmbo
oTonnexne kabuHsi, NMBO oaHOBPEMEHHLIN OO0rpes
an3ens n oronnexune kabuHsi.

Cucrtema otonnenma kabumnsl ¢ XMOAKOCTHLIM
noaorpesarTeneM Takke MOXET MCNoNbL30BATLCH ANK
oborpesa arperatoB TPaHCMUCCHUM MaLUNM.

ABTOHOMHBIE CNCTEMbLI OTONNeHUA, MCTOMHUKOM
TenAOBON IHEPIMU KOTOPLIX ABMACTCH BO3AYLUHLIN
noaorpesarens (CMm. Npunoxerne 1) v oTonuTeno-
Has N BEHTUNRUMOHHO-OTONUTENLHAN YCTAaHOBKWU, CO-
CTOST U3 BO3AYXOBOAOB C PA3NMMUYHLIMK pacnpeane-
ANTENLHBIMY YCTPOKCTBaAMU, TPYBONPOBOOA OTBOAA
oTpaboTaswwnx razos, TONMMBONPOBOAOSE, NYNLTA W
annapaTtypsl yrnpasnesus.
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OTonutTenbHas ¥ BEHTUNAUMOHHO-OTONUTENbHAR
YCTAaHOBKY NO CBOEW KOHCTRYKUMK NPYMHUMNNMANLHO
HEe OTAMYAIOTCS OT BO3AYWHbLIX noporpesarenen wm
COCTONT U3 TenNnOOOMEHHNKA CBAPHON KOHCTRYKUMK,
BLINONHEHHOrO 8 BUAE <pybawxu»; anekrpoasura-
Tens, NPNBOoARWErO BEHTUARTOP, TONNNBHLIN HACOC
M HarHeTarenb; KaMepbi CropaHns; CBeYN HaKam-
BAHUA ¥ BCACLIBAIOLETO 1 BLIXNONHOTO NAaTpydKos.
HdononnntencHbiMm YCTPOMCTBaAMK ABNAKIOTCH TeM-
NepaTypHbIe NepexmoYaTeni, 4at™ivKmu ropeHun, DaT-
YNKW K pene neperpesa, KOHTPONbHLIE flaMnNbl 1 OPY-
rme yCTPOWCTBA, curkanuanpyiowume npwn padorte o
COCTOSHMK OTONUTENBHON NN BEHTUNRLIMOWHO-0TO-
NMUTENLHON YCTaHOBKW.

B xayecTse TOnNnMBa 8 YCTAHOBKAX NCNONLIYIOT-
CS AM3enbHOe TONNUMBO v BensnH.

OcHOBHOE OTANHNEe BEeH3IUHOBBLIX OTONUTENbHBLIX
YCTAHOBOK COCTOUT B TOM, ytOo HeHavH nopaercs
YepPes3 INEKTPOMANHUTHLIK KNAaNaH HaCOCOoM, YCTaHOB-
NeHHBIM OTAeNBHO OT YCTaHOBKAW.

OCHOBHBIMU NAapaMeTPaMN aBTOHOMHBLIX CUCTEM
OTONNeHUR KabuH MawmH SBNKIOTCH TeNNONPON3BO-
OUTERBHOCTL NCTOMHUKA TENNOBOM 3HEPIVUA, pacxon
NnoAOIrpesaeMoro BO3ayxa, KOHeYHan Temneparypa
Harpesa B03ayxa  MaKCUMaNbHaR! MOWNOCTL 3NeK-
TPOGBUraTEensI.

B npouecce akcnayaraumm asTOHOMHbLIX CUCTEM
otonnenmns ocoboe sBHManne cnegyer obpawiarts Ha
cobnogeHme npasun noxapHon 6e3onacHOCTH, a
TaKke cneanThb 3a Tem, yTobul oTpatoraswme rasni
HE NON3aaanv B KaOVHY MawmHbI.
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NMPUNOXEHUE W
(cnpaso4HOE)

KPATKAAA XAPAKTEPUCTUKA MHOAUBUAYAJDHBIX CPEACTB YTENJIEHUSA

YTETUMTE/IbHBIM YEXON AN AU3ENg

YrennutenbHbit 4EXON NpUaaeTcs Ha Kaxayio
CTPOUTENLHYIO MAWWHY C MHOAMBUAYANbHbIM KOMM-
nektom 3WUM. Mpun 3akcnnyatauuvm MawuH NpU TeM-
nepaTtype okpyxawwero sosgyxa Mmuuyc 30—40 °C
HeOBX0AUMO NCNONBL30BATb YCUNMEHHbLIE YexNbl U3
NNOTHOW TKAHU (TOHKOIro 6pe3eHTa, NnapyCuHbl U T.M1.)
U BaTUHA UNKU BATbl C TONWMUHON CNOoA 15—25 MM,
NPOCTPOUYEHHOro kBaagparamu pasamepom 100X
100 mm.

YCuneHHbin yTennutenbHbi 4exon usrotasnm-
BaeTCs Takvx pa3mepos, Npu NOMOLLM KOTOPbIX 0bec-
NeYnBACTCA YKPLITUE UM HUXHENR YaCTn PaMKu BET-
POBOrQ crekna u 60KOBUHBLI KanoTa. 3akpennsaior
4yexNbl Ha KanoTe Au3sens, Kak Npasuno, 3aBR3KamMu,
NPUWLKTLIMU K X HUKHEN YyacTun. OTKUaHONM knanaH
nepenHero Bbipes3a Yexna ¢ NOMOLLbIO 3aBA3OK MOX-
HO 3aKpPennsiTb B PA3NUYHbIX NONOXEHUAX, YTO AdeT
BO3MOXHOCTb perynuposaTtb nnouwaab obaysa pa-
avaropa.:

dopma YCUNEHHOro yTennnTenbHOro 4exna u
cnocob ero xkpenneHua 4Aa MalnH Kaxaon mMapku
ONPEenensttioTCA NCXoas U3 KOHCTPYKTUBHbLIX OCOBEH-
HOCTEN MAlLUUHDLI.

NOABMKHAA LLITOPKA PARVATOPA

[lopsnxHaa WTOpKa NPUMEHAeTCR B A0NONHEe-
HUe K Xanio3u ANs yMEeHbWwEeHUA NOBEPXHOCTU 06-
aysa paguaropa. OHa n3rotaBnmBaeTCcs U3 NNOTHOW
TKaHW.

HuxHUM Kpaem WTopkKa KPenutca K Tpasepce
paanaTopa, a K BepxHemMy ee Kpatw € nNoMoLLblo nnax-
KW KPenutca npusoa ynpasnexHua. [ns onyckaHuA
LWTOPKY BHU3 CNYXAaT BO3BPATHLIE NPYXWUHbLI. YNpas-
NAeT NoABMXHOW WTOPKON onepaTop U3 Kabuhbl.
TpOC ynpaBneHus yknagbisaioT HA POMUK, NpPonyc-
- KalT NoAa KanotTomM Au3ens u 3akpennaioT 8 KabunHe.
Npyn ocnabneHnun Tpoca WTOpPKA NOA AENCTBUEM
BO3BPATHLIX NPY)XUH ONYCKAETCH, YBENNYMBAR NOBEP-
XHOCTb OXNaXAeHUA paguaTtopa.

CbEMHbLIE WNTKHA

Ha mawunHax, B KOHCTPYKUUN KOTOPLIX OTCYTCTBY-
0T XKanio3n U TPyAHO YCTAHOBUTH NOABUXHYIO LLUTOP-
Ky, nepen paanaTtopomMm MOryt MOHTUPOBATLCHR CHEM-
Hble wuTkn. OHN N3roTaBnNMBaTCA N3 XecTun, da-
Hepbl, KapToHa. KONM4ecTBO WUTKOB 3aBUCKUT OT YyC-
NOBUK 3KCNAyaTauuu U A0NXHO obecneynBartb HOP-
ManbHblK TEMNNOBOWN PEXUM AN3Ens.

YTETUIMTESIb HMOKHEINO NATPYBKA PALUATOPA

YTenneHmne npuMeHseTcs ann npeaynpexaneHns
nepeoxnaxageHa M 3amMmep3aHna oxnaxnpamoulen
XUAKOCTU B naTpydke. YTennurenb COCTOUT U3 CNO-

€B NeHTbl rPybon TKaHn NN TOHKOro BOMNOKa WW-
puHon 40—50 mm, 06MOTAHHON BOKpPYr narpybka.
[foBepx TKAHEeBOW NEeHTbl HaMaTbiBaeTCH NAPYCHUHO-
Bas WNY NONOTHRHAS neHta wupnHon 30—35 mm.
[ToBEepxXHOCTL NEeHTb! NOKPLIBAETCA CNhOEM BOOAOCTON-
KOWU KpaCckuv MAan Nakowm.

YTENJIMTENYU TONNMUBHDbIX
U NMOPABJIMMECKMX BAKOB

[na yrennenns ncnosnb3yeTcs nuctToson acbecr
TONWUNHOU 4—6 MM unn acbecrtoBoe RONOTHO, U3
KOTOPOTO U3roTaBnuBaloT KOXyXu Tpebyemoro pas-
Mmepa. Ceepxy baku ob6wnBalnT LWUTKaAMM N3 INCTO-
BOM cTanun TonwwuHon 0,8—1,2 mm. LLinTkn 3akpen-
NnAT Ha Bake cTaxXHbIMK BonTamu.

[fpn akcnayarauvn mMawuvH Npu TemMnepartype
okpyxawuwero sosayxa mmHyc 30—40 °C ronnus-
HbIA 1 ruapasnnyeckun baku (ecnvm NO3BONAET KOH-
CTPYKUMA) crnenyeT NOKpbiBaTe cneuvanbHOW Ten-
NoOU30NAUUMOHHON 0Bmaszkon. Obmaska cocTonT u3
acbectoBon kpowku (35 %), cyxmx onnnok (40 %),
OrHeynopHown ranHsl (20 %) v xuakoro crekna
(5 %). NMepen HaHeceHnem 0bma3ku Ha Bak Hakna-
LblBAETCA NMPOBONOYHAA CETKA U 3aTeM HAHOCUTCH
cnon TonwmHon 15—25 mm. lNocne npocyluku no-
BEPXHOCTL OOMa3kn 0bMaTbhIBAIOT MATEPYATON NEH-
TON N MOKPLIBAIOT KPACKOU UNN NTAKOM.

YTERNMNEHWE TOIJIMBHbLIX ©UNBTPOB

Yrennutens N3rOoTaBnmMBaeTCs U3 NAPYCUHLI W
BaTbl B BMAE Yexna. B yexnax genaiorca orsepcTus
ana Bbinycka n3 dunbTpa BO3ayxa, KOHAeHcaTa BoAbl
N 3arpsisHeHui.

Yexnb! Kpenatcs Ha kopnycax GunbTpoB 3aBA3-
KaMu M3 NPOYHOWN TEeCbMb!.

YTENNUTESNb AKKYMYNATOPHOWU BATAPEM

YTennurenob ndrotasnmeBaeTca n3d 80MNOKa B Buae
cneunanbHoOro 4exsia CO CbeMHOMN KPbItKOU, KOTO-
DbiA HAAEBAETCA HA akKKyMYNAaTOPHY 6artapelo.
BO3MOXHO Takke noOMeLWweHne akkymynaTopHon ba-
Tapewu B CneunanbHbii AULMK AN OTCeK, yTenneH-
HbliA NEHONNACTOM UM BOWUSTOKOM.

[Tpy TemnepaType okKpyXarowero so3ayxa Mum-
HyC 30—40 °C akkymynatopHyto darapeo ueneco-
0Bpas3Ho noporpesaTh nyrem o6aysa tennbiM BO3-
AYXOM, HarHetTaemMbiM OT paavaTopa BEHTUNRTOPOM
asuratens. [lna 3atoro akkyMynatopHyro barapelo
yCTaHaBAUBAIOT B CNELNaASIbHbIN KOXYX, N3rOTOBNEH-
Hbl N3 NNCTOBOK cTann. Koxyx coeavHsioT Tpybo-
nposoaOM C pacTpybom ana 3abopa s803ayxa, pac-
nonaraembiM B HenocpeacTBeHHOW 6nu3ocTu ot
paauatopa. [Ana uupkynaumn Tennoro Bo3ayxa B
3a[jHEeN CTEeHKEe KOXYXa BbINOJSIHAETCH BbIXOAHOE OT-
BepcTtue anamerpom 30—40 mm ¢ narpybkom anm-
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HOMK 75—100 MM, KOTOPOE 3aKPLIBAIOT 3ACNOHKOM BO
BPEMA CTOAHKU MALWMHDI.

CPEACTBA YTENNEHNA KABMHDLI

Ana yrennenna kabuHbt MOryT NpuUMeHATLES
cnenylouwe TennNoOn3oNALUOHHbIE Marepuanbt: NO-
PONOH, NEHONNACT, BOUNOK, BATUH, NEHONONUYpPEeTaH
u Ap. [lnA 3awmnTel 3TUX MaTepruanos OT Nospexae-
HUK, BLICTPOro U3HOCa M B UENRX NPUAAHNA BHYT-
PeHHUM NOBEPXHOCTAM KabUHbLI 3CTeTUYHOIrO AeKOo-
pPaTMBHOTO BMAA TENNOU3ONALUMOHHLIE MaTepuansl
cnegyer NOKPbITh AGPMaAHTUHOM, NAPYCUHON MNwk

26

APYrOW NPOYHON TKAHBLIO. 3ALLUUTHYIO TKaHb PEKOMEH -
AyeTca cKneumsaTb UM CLUMBATL C TeNnNOM30NaALN-
OHHbIM MaTEepPUaNoOM.

Tennon3onsuoHHbLIA MaTepuan B KabuHe kpe-
NUTCA C NOMOLLLIO CKOD, pemHen, namMok, daHepbl nnu
KapToOHa, U3 KOTOPbLIX M3roTaBNMBAETCA Kapkac ANs
HATAXKW MaTepuanos.

Ana ycTpaseHusa wenen B8 ABepsix NPUMEHSIOT
ynnoTHUTeNnn n3 rybyaroi pesutot, 06epHyTOn na-
BUHONOM.

3awura crekon Kabutol ot obnepaeHeHna npo-
U3BOAUTCR NYyTEM YCTAaHOBKM ABOMHLIX CTEKON UNn
PaAMOYHbLIX INEeKTpoHarpeeaTrenemn.
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NMPUNOXEHME K
(cnpaso4yHoE)

CMEHHOE PABOU4EE OBOPYAOBAHME

Ne

nn HanMmeHoBarue

1 | OgHO3ybble
rMOPOMONOTbI-
PbIXNUTENU

Ha3zHaveHune

— " e i P i

NMepnoanueckoro gencramg

YcTaHaBAMBAIOTCA HA OAHOKOBLLIOBbLIX rMApaBnUY4ecknx akckasatopax 4—6 rpynn pas-
MEPHOCTH. ABNAIIOTCA Hanbonee pacnpocTpaHeHHbiMn n 3hPeKTUBHLIMU CPEeacTBa-
MM Pa3pyLUEHUA MEP3NOoro rpyHTa NoKanbHbiM cnocobom, B ocobeHHocTn B crec-
HEeHHbIX YCNOBUAX CTPOUTENLCTBA

A el o g

KanaTtHO-noagec-
Hble wap- "
KNH-6a6bl

YcTtaHasnmMealTCA HA OAHOKOBLUOBLIX IKCKaBaTopax, 060pynoBsaHHbLIX AparnanHo-
KPAHOBOMW peLwieT4aTon crpenon. Asnaiotcs obuweaoCcTynHbIMM CPeacTsamMm, HO NpPU-
MEHRAIOTCA B CTPOUTENLCTBE OrpaHUHEeHHO BCneacTasne Toro, YTO U3-3a NOBbLILWEH-
HbIX AUHAMMYECKUX HAarpy3okK B cucrteme npmsoa—pabounn opraH nponcxoauT pas-
PbiB KAHATOB U YBENUYMBAETCHA BEPOATHOCTL PA3PYLIEHVA OTAENbHbLIX MEXaHN3MOB
6230801 MalLUWHDL)

SR T il il

Tpybuartbie
An3enb-MOonNoTH

BuHTO-KNMHOBOE
obopynosanue

LLlkeko-poOTOPHOE
obopynoBaHue

HasewwuBalnTCa Ha KONposoe 0BopynoBaHWe Kak MrMAapaBAU4EeCcCKnX, Tak 1 KaHaTHO-
6n04YHbIX 3kcKkaBaTopoBs. Kpome Toro, 3ato pabovee 060pynosaHue mMoxer 6biTb
CMOHTMPOBAHO Ha TPAKTOpax C KaHaTHO-OPUKUNOHHLIMK nebepxamun. Cam no cebe
TPYOuaThii Au3enb-MON0T CBOEN HUXHEN 4acTbid (LaboToOM) MOXET CThiIKOBATHLCSH
C BEPXHMM NATPOHOM NOrpy>XaemMoWu B MPYHT CBaN Ny C BEPXHEN 4aCTblo MeTan-
NUYECKOro KnnHa, 3abusaemMoro B MepP3nbin rpyHT ang ero 6oxkoBOro paspylueHus.
Takoh cnocod 3aduBKKU KNNHAE B MEP3INbLIA MPYHT BBUAY €ro KPYMNHOro cKkona sKBna-
eTCst OOHUM U3 CaMbiX ManoaHeproeMkux. lNpn Temneparype oKpyXawouwero Bo3- |
ayxa Huxe MuHyc 25 °C cnepyet UCnonb3osath Tpyd4yaTtbie An3enb-MONOThi, Bbi-
NOMHEeHHbLIE TONLKO B CEBEPHOM UCNOMHEeHWUN

Nenlbinlpinl gyl

HasewuBaeTca Ha OAHOKOBLUOBbLIE 3KCKaABaTOpPL!I C rMaponpusoaoM 2—3 pa3Mep-
HbiX rpynn. 310 obopynoBanne 3¢dpPEeKTUBHO Ha OAHOPOLAHLIX MEP3NbIX TPYHTAX W
KOHKYPEHTHO BbITECHAET rpynnosoe UCNONbL3OBAHWE PYYHOro NHEBMOOTOBOMHOIO
UHCTPYMEHTA

NpumenseTca ana bypeHuna ckBaxunH Noa cBau U cTonbul 1 HagewmsBaeTCca Ha 04-
HOKOBLLOBbIE 3KCKABATOPbI K TPAKTOPLI. ITO 06OpYyAOBaHUE pacCcMaTPUBAETCA KaK
cheyuansLHoe ANs Mep3nbixX rpyHTOB, NOCKONbKY NOrpyXeHne csan B TaKue rpyHTb!
3a4acCTyi0 CTAHOBUTCH BO3MOXHbIM TONbKO B NONOCTb NpeaBapuTeNbHO BbINONHEH-
HOMO OTBEPCTUA B BUAE CKBAXKMHDI

HenpepouiBHOro gemcrans

e i

CroevyHoe pbixnu-
TenbHoe 060opy-
noganne

baposoe un
nuckodpesepHoe

0bopynosaHue

LlenHoe n poTOp-
Hoe obopynoBa-
Hue

HaselwunBaetcst Ha TPAKTOPbL! U npeacrasnaer cobon NnoaBecHyo paMy napanne-
NnOorpaMMHOro Nnu TpexwaprupHOro Tuna ¢ OAHON—TpPEMA CbeMHbIMU CTONKaMU U
CMEeHHLIMN 3yBbamu, 4TO NO3soNAET NPU HEOBXOANMOCTU U3MEHATL KONUYECTBO
pabo4nx opraHos—3yb4aTbix CTOEK B 3aBUCUMOCTH OT ryBrHbI NpoOMep3aHun rpyHTa
U MOLLLHOCTH ncnonb3yemon mawunHol. [laHHoe obopyaosaHme aBnsieTcs TmnosbiM
U Hanbonee pacnPOCTPAHEHHbLIM NPK PbIXNEHUU MEP3NOro rPyHTA 3HAYNTENLHON
NPOTAXEHHOCTU 1 NNOLWAAN _J

HaBewwviBaetTcs Ha TPAKTOPb! UK NCNONL3YETCA B KAYEeCTBE CMEHHOro obopynosa- |
HUS MHOIOKOBLUOBbLIX 3KCKABATOPOB ANA HApPe3aHUAa B rpyHTax weneun 8 npoaonb-
HOM ¥ NONEepPeYHOM HanpasnNeHUsX C NOCAEAYIOUIEN 3KCKaBauen NoNy4YeHHbIX ue-
nnuKos

e e Al

CHabxaetca 3ybbamun-knsikamu, HasewmnsaeTca Ha 6 a3y MHOrOKOBLLOBbLIX 9KCKaBa-
TOPOB N NPUMEHSAETCA NPU PbiTbe TPAHWEW B MEP3NbiX NPYHTaxX NOA yKNagKy B HMUX
MHXEHEPHbIX KOMMYHUKaUWUIA
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KpomMme nepesnucneHHoro sbilue cneumanbHOro
pabovero o6opyanosaHua, npu paspaborke meps-
NbiX FPYHTOB cneayer ncnonb3oBaTb n 0ObluHOE
BCece30HHOe CMeHHOe 0bopyaoBaHNE OAHOKOBLIO-
BbiX 3KCKasaTopos B suae obparHon, npamon no-

28

nat v rmapasnnyeckoro rpendepa, Ho ¢ KostuamMm
YMEHbLWEHHON eMKOCTU, NOCKONbKY pa3paboTka
MEeP3NOro rpyHta CBfA3aHa C NOBLIWEHHbIMU 3HEP-
ro3arparamMuy U NOHUXEHHON NPOU3IBOANTENBHOC-
TbIO.
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YK 69.002.5(083.13)

KmoueBbie CAOBA: OPraNn3aumOHHO-TEXHUYECKNEe MepOnpuUsTUa Mo NOArOTOBKE MAWWH K IKCrlyataumm, ce-

30HHOe 06CcnyxunBaHue arperatos, cpeacTsa obneryeHns Nycka MawmnH B 3aMMHUA nepuog, Tpedbosanns 6e30-
NAacHOCTN NPu 3MHEW 3KCnyaTaumy MatluvH
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CBOA NPABUN
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MEXAHNIALING CTPOUTENIBCTBA.
IKCINYATAUNS CTPOUTENDHDLIX MALLIMH
B 3MMHMHA NEPHOA
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3as. uw3n. ota. J1.D. Kammunra

Penaxtop N.A. Paszanyesa
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BHUMAHMHE!

NMncomom Noccrpoa Pocenn ot 15 anpens 2003 r.
Ne HK-2268/23 coobujaerca cnegywoulee.

OduvunansHbiMmn naganwnamm [occTtpos Poccun, pacnpocTtpaHaeMbiMy Ye-
pe3 PO3HNYHYIO CeTb Ha DyMaXXHOM HOCUTENe N umelnMn Ha 06n10xKe nsaa-
HUR COOTBETCTBYIOWWIA ronorpadurieckmin 3Hak, ABNSIOTCS:

CnpaBoO4YHO-UHOOPMALIMOHHDLIE n3gaHust: «MHPOPMaUNOHHBIY BiIoNNeTeHb O
HOPMaTUBHOWU, METOANYEeCKON 1 TUNOBOW NPOEKTHON fROoKyMeHTauun» v lMNepe-
YeHb «HopMaTueHbIie N MeTOANYEeCKNe NOKYMEHTbI N0 CTPOUTENbLCTBY», N34aBa-
emMble [ OCyaapCcTeeHHbIM YHUTAPHbLIM npeanpustuem — LieHTp npoexTHOM Npo-
Aykuvn 8 ctpontensctae ('Y LUIM), a Takke HayuyHO-TexHn4yecknin, npon3eoa-
CTBEHHbI MNNIOCTPUPOBaHHLIM XYpHan «blonneteHb CTPOUTENbHON TEXHUKW»
uspgarenscraea «bCT», B KOTOpLIX Nnybnukyercs nidopmaums O BBeAeHUN B Aei-
CTBUE, USMEHEeHN n oTMeHe dpeaepasnbHbIX U TEPPUTOPUANbHBLIX HOPMATUBHLIX
DOKYMEHTOB;

HOpMAaTUBHAA 1 MeToaAnYeCKas NOKYMEHTaUNS, YTBEeDXOEeHHas, COrnacoBaH-

Has, onobpeHHas unu seeneHHan B gencrene focctpoem Poccun, nagasaemas
Fyn unn.



