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Ha figMa2o-URapmoHogenamenbHblH
 
MamUHax* 

n.M.6oHKOB,A.A.npoXOpOB, E.H.~OH~H, 

Cn6 rrven 

3KcnnyaTVIPyeMbie ceron ss 6yMaro- VI xaprouozienarens ­
Hble MaWVlHbl(6 KIJ,M ) pa60TalOT secsna He3cjJcjJe KTVi BHO. Ha 
pane Ma WVi H l.\enntOn 03Ho-6YM alKHbIX KOM6 ~ HaTOB VlMeeT Mec­
TOCYl.l.\eCTBeHH bliii nepepacxon napa Vi renn oso f 3Hepr Vl Vl (AO 
40 %). KpoMe r oro. Ha MHorViX Ma WViHax OTMe4aeTCll 3Ha4 V1­
r ensaas HeAoBblpa60TKa BblnycKa eM oiii npoAyKl.\VlVi , scnen­
CTBVle CHVllKe HVlll VlHTeHCVl BHOCT Vi CYWKVI noncra a BcywVl nbHblx 
YCTa HoBKax. n pVl 3TOM 3a4aCTYlO aunycxaercs npoAYKl.\ Ii111 no­
Hli1lKeHHOro Kay eCTB a. nOBblW eHli1e 3cjJ cjJeKTIi1 BHO CTIi1 pafioru 
AeiiicTBYlOl.I.\li1X 6KIJ,M ViMeeT axryansaoe 3Ha4eHVie He TOnbKO 
Anll peHTa6enbHO CT Ii1 paoor u npeAnpVillTli1 iii Hd COBpeMeHHOM 
srane Ii1X pa3BIi1 TIi111, HO Ii1 gnll nepCneKTIi1 BH oro pa3BIi1 TIi1 11 L\6n 
B l.\e no~\ gnll Bceiii crpa su. 

B uacronuiee BpeMll Ha MH orli1X npennpuarwnx 6yMalKHoiii 
npOM blwneHH OCTIi1 POCC Ii1 Vi akcnnyar wpyorc n 6KIJ,M Manoiii Ii1 
cpeAHeiii np01i1 3B og1i1TenbH OCTIi1 , 1i13roToBneHHbi e euie go 80-x 
ronos npouinoro CTOneTli111. 3TIi1 Ma WIi1 Hbl li1MelOTpllg 06 l.1.\ Ii1X He­
AO CTaTKOB Vi oc06eHHOCTeiii : 

• Ii1 CnOnb30BaHIi1e B pane cnyxaea napannenssof cxeM bl 
TennOCHa6lKeH Io1 J1 ; 

• pa36Vi BKa l.\li1n li1HgpoB no napOB blM rpynna» HeCO OTBeT­
CTByeT 3aKO HOMepHOCTllM CY WK Ii1 ; 

• pacxoa napa Ha KalKgbliii l.\Vinli1Hgp Ii1 Ha naposue rpynnu 
l.\li1n li1HgpoB He COOTBeTCTByeT paC4eTHbiM 3Ha 4eHIi111M ; 

• HIi13KVi e 3HayeHViJ1 AaBn eHVill napa no naposu» rpynnan 
Vi ~\ an ble neperianu AaBn eHIi111 MelKgy rpynnan«: 

• B rpyfionposonax oraona KO HgeHcaTa OT Ma WIi1 H OTMe­
-raerca HanViYli1 e 3HaYVi TenbHoro KOnli1yeCTBa nponeru oro napa; 

• HeCTa61i1nbHOCTb r ennosoro Ii1 rli1gpaBnli1 yeCKoro pelKli1­
MOB pa60Tbi CY WVlnb HblX YCTa HOBOK; 

• HeygoBneTBO pli1 TenbH bliii TeMn epaTypHbliii rpacjJ li1 K patio ­
Tbl CY Wli1nbHblXYCTaHOBOK; 

• HeYYVlTbl BalOTCll 3aKOHOM epHOCTVI Cy WKIi1 Vi cjJ OPMbl csn­
31i1 snaru CMaTepli1anOM; 

• -iacrue ofipuss: ncnorua: 
• HeygoBneTBopViTenbHbliii npocjJVin b BnalKHOCTIi1 no WVi PIi1­

He nonOTH a; 

• yaCTOMeHlllOl.I.\Vi iiiCll accopnmeur BblnYCKaeMo iiinpogyKl.\Ii1Ii1; 
• KOH CTPYKl.\1i11i1 CYWli1nbHblX YCTa HOBOK Ii1 cxeMbl napOKOH ­

AeH caTHblX CIi1 CTeM geiiiCTBYlOl.I.\ViX 6KIJ,M He CO OTBeTCTBYIOT CO­
BpeMeHHblM Tpe60BaHIo111 MnepCneKTIi1BHOrOpa3B Ii1TIi111 orp acnu. 

Hacronuias patiora nocsauieua peweHVi IO aKTyanbHblx Hbl­
uienepe-uicneaaux npotine», crosuinx nepen npow aaoncrs eu­
HIi1 Ka MIi1 . np 0li1 3BogcTBeHHbie np06neMbi AonlKH bl 6blTb pewe­
Hbl npOCTblMIi1 Vi nOHllTHblMVi Anll 06cnYlKViB alOl.I.\ero nepcouana 
cnocofiaa n Vi Ha OCHOBe COBpeMeHHblx HaYYHblX npencrasne­
HViiii TeOpViIi1 Vi MexaHVi3 Ma CY WKVi Ha pasuux CTagVlll x CYWVi nb­
uoro npouecca CyyeTOM cjJO pM CBB3 Vi BnarVi Vi MaTepli1ana. 

lJ1 3BeCTH o, YTO npli1 Vi3 rOTOBneHViVi 6yMar Vi Ii1nVi KapTOHa Ha 
pasaux cr aaaax 06e3BOlKVi BaHViB ncnoru a YAanBeTCJ1 pa3nVi Y­
Hoe KOn li1 yeC TBO aonu : B CeTOY HO iii yaCTIi1 ~l aWIi1 Hbl YAanBeTcB 
77-97,2 %, B npeccosoa - 17-18 %, a B cywVi nbHoiii yaCTVi ­
TOnbKO 0,7 - 0,5 % Bceiii BOAbl 1i1 3 Ii1 CxOgH OH6yMalKHoiii MacCbI. 
npli1 3TOM pacxonu 3Hepr li1 Vi Ha 06e3B OlKIi1B aHVie nonoru a B 
yaCTllX MaWViHbl COCTa BnlllOT COOTBeTCT BeH HO: BCeTO YHOiii 4a­
CTIi1- 11- 13 %; B npeccosoa - 7-17 %; B cywVinbHoiii YaCTIi1 ­
72-77 % BceiiipacxogyeMoiiiHa MaWViHe 3H eprli1 li1 . Cn enosarens­
HO, aa npouecc CY WK Ii1 nonoru a 3aTpaYIi1 BaeTCJ1 HaVi 60nbwee 
KOnVi yeCTBO 3H eprli1Vi (pac. 1) . DgH aKo npa 3TOM yaanaer cs 
He3HaYIi1 TenbHOe KOn li1 yeCTBO BnarVi Vi 3 MaTepli1ana. n03TOMY 
gnll r oro YT06bl CHVi3ViTb sarparu ren nor u He06xogli1Mo Ii1 HTeH­
CVi cjJ Vi l.\ VipO BaTb npouecc Cy WKVi . 

* YaCTb MaTepli1 anOB, ony6n Vi KoBaHHbix B npennaraeu oa cran-e. - pesynsrar HaYYHO-Ii1CCn eAoB aTenbcKoiii pari oru (HlJ1P), -racr s 
«or opca ocyuiecranserca npVi nonnepx se cjJ oHga cogeiiiCTBIi111 pa3BVi TIi11O ManblX cjJOpM npegnpli111Tli1 iii B HaY4H O-TexHIi14 eCKoiii 
ccjJepe, Ha OCHOBaHViVi n06eAbi B KOH Kypce YMHlJ1K (yyaCTHIi1 K MonogelKHoro HaYYH O-ViHH OBal.\Vi OHH Oro KOHKypca) - 2014. 
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B pesynsr are np OB eA eHl-l ~ pa60T no l-l CClleAOBaHl-l 1O Ten­
noxacconepeuoca B Ka n l-l ll ll~ p HO - n O p l-lCT bIX Tell ax npn l-lH TeH ­

Cl-l BHOM napootipaaoaanw n CyyeTOM AB liImeHliI51 rppoura liIcna· 

p e H liI~ 6blll 0 YCTa HOB lle HO, YTO nosu ureuae HayallbHOii cyxo­

CTliI nOIlOTHa nepen cywKoii Hd KamAblii 1 % cnocobcr syer CHliI­
meHliIlO pacxona napa liI r ennoru Ha CyWKy Ha 4,5 % , a raios e 

conposox naerca nOB blweHliIeM npolil3BoAliITellbHoCTliI CyWliIllb­
Hoii YCTaHoBKliI Ha 4,66 % . 

V1HTeH cliIcjJliI Kal.\liI 51 cyuinnsuo ro npouec ca liI coxpauteuue 

pacxona r ennoru Ha CyWKy AOCTliIraeTC51 TaKme aa c-rer nOAO­
rpeaa nOIlOTHa B CeTOYHOii lilll lil npeccoeoa yaCTliI MaWliIHbl ne­

pen nocrynneun en nOIlOTHa B CYWliIllbHYIO yCTaHoBKy. 

KpoMe roro, Bxon e npoaeneuaa pac-eroa CyWliIIlbH Oii -ra­
CTliI MaWl-lHbl liI l-lCClleAOB aHliI ii Kl-lH eTl-l Kl-l CYWKliI, a liIMeHHO no 

pe3YllbTaTaM pacveroa pacxcna napa no l.\liIlllilHApaM6e3 npo­

AYB Kl-l liI C yyeTOM npoAyBKl-l , nocrpoes rp acjJliI K (puc. 2), liI3 

koroporo cnenyer . YTOHe06xoAliIMO06ecneYliITb uepasuoa ep­
Hoe nocryn neune pacxc na napa no l.\ liIlllilHApaM, YTOHec061l1O­

A aeTC~ ua pa60TalO l11 li1 X CYWliIllbHblXYCTa HOBKax. 
Halil60ll bW liIii paCXOA napa cnenyer nonasan, Ha l.\liIlllilHA­

pu. paooraouia e B nepu one npor pesa. liI l.\liIlllilHAPbl, patiora­
10111li1 e B Hayalle sroporo nepuona CyWKliI. He3HaYliITellbHblii 

pacxon napa HaAOnonaaars ua l.\liIlllilHAPbl BKOHl.\e CYWK liI no­

1l0TH a. 0AHaKO CIOAa cnenyer ncn aaars nap 60ll ee suc okcro 
noreuuaana. T. e. C oonee BblCOKOii r enne pary poa. B npo ­

TliIBHOM cll yyae CYWliIIl bHbie YCTaHOBKliI 6YAyT pati cran, C no­
HliI meHHoii npo aaaonarensa ocrv o l-l 601lbWl-lM KOlllilyeCTB OM 

npon eruoro napa. 

YT06Y nOIlYYliITb MaKC liIMall bHYIO npOlil3BOAliITell bHOCTb 

MaWliIHbl liI MliIHliI Mall bHble YAell bHble aarparu r erin oru Ha CY W­

Ky npOAYKl.\liIliI He06xOAliI MO npOlil 3BeCTliI nepep acnp eAelle ­
Hlile l.\liIlllilHAPOB no napo su « rp ynnas B COOTBeTCTBliIliI C ne­

plilOAaMliI CY WKliI nOIlOTHa liI 06eCneYliITb nepepa cripenene­

Hlile pacxona napa no l.\liI ll lilHApaM B COOTB eTCTB liIliI Crp efiy e­
MblM paCXOAOM. 

Ha OCH OBe aaanaaa coapene uuoro C OCT O~HliI~ CyWliIIl bHOii 

TeXHliIKliI HaMeyeHbl Meponplil51TliI51, n03BOIl51lOl11li1e Ha AefiCTBY­

10111li1X 6KAM A06li1Tb C51 AallbHeiiw ero nOBblw eHliI~ npowaa ona­
TellbHOCTliI liI CHliImeHliI 51 sar par r erinoru Ha Cy WKy. K TaKliIM 

Mepon plil~TliI51M O T H OC 51 TC ~ : 

• nOBblweHliIe 3cjJcjJeKTliIBHOCTliI pac oru CY WliIllbHblX YCTa­
HOBOK sa ever peKoHCTpyKl.\liIliI napOKOHAeH caTH blX CliICTeM liI 
ycoBepweHCTBOBaHliI51 CliICTeM BeHTliIll51l.\liIliI 6I<AM. 

• Coxpauieuae paCXOAa npcneruoro napa nyTeMnocneno­
sarensuoro nepenycka napa no napos u« rpynn as CY WliIllbHblX 

l.\liIlllilHAPO B. 

• O nT liI M liI3a l.\ liI ~ KO HCTPYKl.\l-l lil CyWliIllbHblX YCTaHOB OK l-l 
nOBblweHliIe BllarOCbeMa nYTeM yaCTl-lYHOrO l-llll-l nOIlHoro OT­

KlllOy eHliI 51 no napy liI KOHAeHcaTY l.\l-llllilHAPOB HliImH ero 51 pyca. 

• V13yy eHl-l e Kl-lH eTl-lKliI l-l MeXaHl-l3M a KOHTaKTH O-KOHBeK­

Tl-lBHOiil.\l-lIll-lHAPOBOiicYW KliI .HaYYHOe060CH OBaHl-le 60Il ee co­
BepweHHoro MexaHliI 3Ma CYWKl-l nOIlOTHa C 0AHOCTOPOHHliIM 
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PliI C. 2. He06xOAliIMblii pacxon napa B l.\liIlllilHAPbl 

CY WliIll bHblX yCTa HoBoK 6YMaroAell aTell bHbix liI 
«aproucnenarensusrx MaWliIH B COOTBeTCTBliIliI Cr enncaun 

pac-iero»: A - cpeauee 3HayeHliIe pacxona napa Ha KamAblii 

l.\liIlllilHAP npn napannensa ca cxexe TenllocHa6meHliI51 ; 

B- HeAOCTaTOK nocrynneuun napa Ha l.\liIlllilHAPbl ; 

C- nepepacxcn napa Ha l.\liIlllilHAPbl B KOHl.\e CyWKliI. 

nOABOAOM renn oru, KOTOpblii ycneuiao anpotin poaaa B npo­

liI3BOACTBeHHbi X YCIl OBliI51 X. 

• Il epepacnpeaeneuwe pacxona napa no l.\liI ll lilHApaMCno­
MOLl.\blO nonnopuux npoc censuux waii 6 cjJliI KcliIpoBaHH oro npo­

XOAHOroCey eHliIll . 

• fl epepacnp eneneuu e CY WliIll bHblX l.\liIlllilHAPOB no na­
POBblM rpy nnan B COOTBeTCTBliIl-l C KliIHeTl-lKOii, c cotie uuoc ­

TllMl-l, 3aKoHoMepHoCTll MliI CYWKliI liI cjJopM aMliI CB51 3li1 snar a C 

MaTepl-lall oM. 

• CTa6l-llllil3al.\liI51 TenlloBoro l-l rl-lApaBIll-lyeCKOrO pemlilMoB 
pa60Tbi MaWl-lH . Pa3pa60TaHa liIanp0 6l-lpOBaHa BnpoMblwlleH­

HblX YCIlOBl-lll XCl-l CTeMa CTa6l-llllil3al.\l-ll-l Tenll oBoro l-l rl-lApaBIll-l­

yeCKOrO peml-lMOB pa60Tbi 6KAM nyTeMYCTaHoBKliI Ha KOHAeH­

caTOn poBoAax KamAoii rpynnbl l.\l-llllilHAPOB nOAn opHblx APOC­
cellbHblX waii6 . 
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PI1 C. 3. n pl1 Hl\ l1n l1 anbH ail cxe-ia n K( c r pex n cenaparo pana 11 rpe xn napoau au rpynnaau: 
A - nOABoA napa K cyw V1n bH Of1 YCTaHoBKI1 OT KO Tenb HOf1; B - OTBOA KOHAeH caTa OT cywl1nbHOf1 YCTaHoB KV1 B KOTenbHYIO ; 
C - nOABoA BOAbl K Tennoo6MeHHI1 KaM ; 0 - OTBOA B03Ayxa OT napoKoHAeHCaTH Of1 CI1 CTeMbl K napocTpyf1H oMy 3}/{eKTopy; 
E- BTOpV1YH blf1 nap Ha BTOPY IO napoeyio rpynn y; F- TpeTV1YHblf1 nap Ha rpers o napoayjo rpynny; G- nap V13 cenapar opa N~ 3 
ua nap0}/{I1AKOCTHbl f1 Tenno o6MeHHblf1 annapar: H - OTBOA B03Ayxa ua napocTpyf1Hblf1 3}/{eKTO p; 1 - cnV1 B KOHAeH caTa; 
J - nOAB OA KOHAeH caTa OT«anopaoepos CI1 CTeMbl BeHTl1nil l\ 11 11; K- nOABOA KOHAeH caTa c np0I1 3BOACTBa; L- nOABOA KOHAeHcaTa 
I1nl1 nararensuoji BOAbl 1 n.r .. 2 n.r ., 3 n.r . - napoau e rpynnu N~ 1, N~ 2, N~ 3; ci. (2, (3 - cenaparopu N~ 1, N~ 2, N~ 3 BBT-1, 
BBT-2- BOAO-BoAilHble r enncotineuuue annaparu: nBT- napoaonauof Tenn oo6M eHHblf1 annapar : W-1,W-2,W-3 - npoccensuue 
nonnopsue Waf1 6bl; n3 - napoCTpYf1Hbl f1 3}/{eKTOp K5 - KOH AeHCaTHblf1 6aK; PA - perynsrop AaBneHl1 il ; PK - perynV1py lOU1V1f1 
knanaHI{H-1, KH-2 - KOH AeH caTHbl e HaCOCbl; (K - CyeTYV1K KOHAeHcaTa; OY - oxnanurenu- aa yCTaHoBKa ( pn - CyeTYV1K pacxona 
napa; ABK - aB TO MaTV1 yeCK V1f1 B03AYWH blJ:1 knanau: ilK - npeAoxpaHV1TenbHblJ:1 xnanau: OK - oxnanwrens KOHAeH caTa 

• YTOYH eHV1 e MeTOA V1 KV1 r ennos or o pac -r er a cywV1 nbHblx • VlHT eHCl1epI1Kal\l1il r ennow ac conep eno ca 11 noeu ­
YCTa HoB oK 5KAM. uieune np 0l13BOAI1T enbHOCTI1 cYWl1 nbHblX YCTaHOBO K 6bl­

• Hay YH Oe 06ocHoBaHV1e YBen l1 yeHV1il Anl1Hbl csoeon­ CT POXO AHblX Wl1 pOKoepopM aTHbl X 5AM AOCTl1r alOTCil ny­
aer o npo6er a nonorua AOOnTI1ManbHOf1, YTO n03BOnl1T on­ TeM YCT aHOB KI1 BHYTpl1 l\l1nV1HAP OB aep xa ero pilA a Tep ­
TV1MI13V1p OBaTb KOHCTPYK l\V11O cy w l1 nbHblx YCTaHoB oK 11 yc­ Monn aHOK, koropste paap yura o r KOHAeH caTH oe KOnbl\ O 
KOpV1Tb CYWKY. Anporiapoaauo Ha Aef1CTBYIOU1V1 X 5KAM. 11 yCK OpillOT r enn ooraa vy OT napa K BHyTpeHHe J:1 CTeHKe 

• 06eCneyeHV1e 60nee nonuoro B03B paTa KOHAeHcaTa( ­ l\ l1 n I1 HAPOB. 
6e3 napa) OT MaWI1 Hbl nyTeM 60nee ncna or o I1C nOnb30Ba­ • YCTaHoBKa BOAO-BOAil HbIX Tennoo6MeHHbiX ann apa ­
Hl1il napoe BTOpl1YHOrO BCKl1n aHl1 il 11 r ennor u napoo6 pa­ TOB ua KOHAeHcaTonpOBOAax OT MaWI1H AO 6aKOB ctio pa 
30BaHI1 il nponeru or o napa Anil CYWK V1 nonom a. KO HAeHcaTa 11 napoa cnsu or o Tennoo 6MeHHI1Ka, pariotaio­
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uiero Ha npcn eru o« nape Ii1 napax BTOpli1lfHOro BCKli1n aHli1ll , 
YAanlleMblX 1i1 3 nocneauero cenaparopa . 

• It1 cnonb30BaHIi1e napOCTPY~HbI X 3>KeKTOpOB Anll 3KOHO­
MIi1Ii1 rennoru Ii1 CHIi1>KeHli1ll pacxona napa Ha Ma WIi1 HY. 

• Ilpli1MeHeHli1e napono ro llUjIi1Ka nepen CYW li1 n bHO ~ lfac­
TblO 5K):\M. Il poMblwneHHall anpotiauaa acnom.aoaauas napo­
BorailUjIi1Ka Ha ceTOlfHOM crone MaWIi1Hbl npoaaaeneua Ha npen­
npli1ilTli1ilX or pacnu. 

• llonava nOA MaWIi1HY Ii1 B Me>Kl.\li1nIi1HAPOBOe npocrpau­
CTBO pan- oro KOnli1lfeCTBa B03Ayxa no 30HaM CY WKIi1 B COOT­
BeTCTBli11i1 C KIi1HeTIi1K O~ npouecca CY WKIi1 nonon- a. 

• Ha naporipoaone nOAalfli1 Ha MaWIi1HY Cli1nbHO neperpe­
r oro napa YCTaHO BIi1 Tb oxnaxnaro uiee yCTpo ~CTBO , lfT06bl CHIi1­
31i1Tb re -tneparypy napa Ii1 O KO HOMIi1 Tb pacxon ocrpo ro napa. 

• ):\nil CYWKIi1 xapr oua Ii1 6yMarli1 peKoMeHAyeTcil 60nee 
Wli1pOKO Ii1CnOnb3 0BaTb KOHBeKnlBHbl~ cnocof nOABoAa Ten­
noru KBblcywli1BaeM oMY nonoru y. Ha OC HOBe cpasuarensuoro 
aHanli13a pa3n li1 lfHbiX cnocotics CY WK Ii1 ycr auosneuo. -r ro KOH­
B e K T Ii1 B H b l ~ cnocoo nOABoAa rerinor u K Bblcywli1BaeMoMY no­
nOTHy aanser ca Hali1 60Jlee pal.\1i10HanbHblM no Ii1HTeHCIi1B HOCTIi1 
npouecca. 3HepreTIi1 lfeC KIi1 M aarparan , MeTannOeMKOCTIi1 YCTa­
HOBOK Ii1 KalfeCTBY npoAyKl.\Ii1Ii1 . 

Ha OC HOBe suurenepevacneuuux MepO npli1ll TIi1~ peana so­
aaua cxena Il KC. 

A reneps nepei;;AeM K 3K OHOMli1 lfeCKOi;; cropoue sonpoca, 
n o c~on b K Y uens motior o npennpaarua nsnaerca nonYlfeHli1e 
MaK CIi1M aJlbHO i;; npli1 6blnli1 npn MIi1 HIi1 MaJlbHblX¢ Ii1 HaHCOBbIXsno­
>Ke Hli1llX. Pe3ynbTaTOM MOAepHIi13 al.\Ii1 1i1 napoxouneucaruux CIi1 ­
CTeM 6YMaro- Ii1 «aprouonenarensu ux MaWIi1H nsnnercs CHIi1 ­
>KeHli1e YAenbHblx sarpar r ennc r u Ha CYWKY 6yMa>KHOrO ncnor­
Hd, a Ta K>Ke YBenli1lfeHli1e np0li1 3B OAIi1 TenbH OCTIi1 5K):\M . 

A Ii1M eHHO, peansuo n on Ylf eHH bl~ 3¢ ¢ eKTOT 3KOH OM Ii11i1 Ten ­
nOBoi;; 3Hepr li1 1i1 nocne MOAepHIi1 3al.\ Ii11i1 ua OAH O~ 1i1 3 ¢a6p li1K 
COCTaBnile T [1]: 

np0li1 3BOA Ii1TenbH OcTb 5):\M BCneACTBli1 e MOAepHIi1 3al.\Ii11i1 ee 
n a p o KoHAeHc aTH o ~ CIi1 CTeMbl nc aucunacs C 59,7 AO 68,75 T 
6YMa r li1 Anil rO¢Pli1 poBaHli1llj cYTKIi1 . CooTBeTCTBeH Ho, npli1 HIi1 Mail 

BOBHIi1Ma Hli1e, -rro Ma WIi1Ha patioraer 330 CYTOK B rap" nony-ia­
eM 3KOH OMIi11O 2986 TOHH 6YMar li1 j raA. YlfIHblBall, -r ro OAH a 
TOHH a 6YM arli1 CTOIi1 TBcpeAHeMCOCTaBnlleT 1250 PY6., TO3KO­
HOMli1 ll OT YBen li1 lfeHli1 ll np0 li1 3BOA Ii1 TenbHOCH1 COCT aBIi1T 
3,733 MnH py6. B ron. 

YBenli1lfeHli1e np0 li1 3B OA Ii1 TenbHOCT Ii1 Ma WIi1 Hbl cOnpOBO>K ­
naercs CHIi1 >Ke Hli1eM YAenbHoro pacxona re nnoru. a Ii1M eHHO 
aa 0,37 fKanj T 6YMarli1, r .e, Ha 28,5 %. Cne nosarens uo, 3KO­
HOMli1 il r enna COCTaBli1na 8394,4 fKanj roA. Il pli1H Ii1 Mail, -rro 

1 fKan r enna CTOIi1 T B cpenue« 600 py6ne (.1, TO3KOHO Mli1 lfeC­

KIi1(.1 3¢ ¢eKTOT CHIi1 >KeHli1il YAenbHblX paCXOAOBre rina CO CTa­
Bli1n 5,04 MnH py6. 

11 pli1 HIi1 Mail BOBHIi1 MaHli1e Ka nli1TanbHble aar par u Ha peKOH­
CTpyKI.\Ii1IO, rax ae Ka K: npaoti pereu ve uoeoro 060PYAOBa Hli1il : 
HOBbl X uacocos. rennooriaeua ux annaparos. cenaparo pos , 
60nee MOUjHblX BblTil >KHblX BeHTli1n ilTOpOB, Ii1 AP., CpOKoxy na­
eMOCTIi1 npeACTaBIi1T c060(.1 OTHO We Hli1e Ka nli1TanbHblX aarpar 
K npli1 6blnli1 npennpwsru n. nonYlfeHH oi;; OT BH eApeHli1 il . ):\nll 
cpeAHeCTaTIi1 CTli1 lfecKo(.1 cpenuexonuoti Ma WIi1 Hbl C06pe3Ho(.1 
W Ii1 P Ii1H O ~ nonoru a 2,54,2 M, CpOKoxynaeaoc ra COCTaBIi1Tnpli1 ­
MepHo 36 MeCil l.\e B. 

TaKIi1 M06pa30M, Cuenuo noeuureuna 3¢¢eKTIi1 BHOCTIi1 pa­
60 T~ MaWIi1 H, AOKa3aHa l.\eneC006pa3H ocTb peKoHcTpYKI.\MM 
naposouneucan-u x CMCTeM cywli1nbHblx yCTaHoBoK5):\MMK):\M . 
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