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Ileas paboThr: npuobpereHne, otpaboTka W 3aKpeIUICHUC
[OPaKTUYIECKHAX YMEHMI W HABEIKOB IIPUMEHEHUS TEOPETHUESCKAX 3HAHUM TIpH
PEINCHUH TIPAKTHYECKUX 3a[a4, CBA3aHHBIX C PACUCTAMH TETUIOTEXHUYECKHX
XapaKTEPUCTHK TBEPABIX OBITOBBIX OTXOAOB JUTS MCIIONE30BAHUSA B KAYCCTRE
TOILIUBA.

- TonnuBoM mnpuHATO Ha3BIBaTh No00O€ BEIMICCTBO, CHOCOOHOE
BCTyNnaTh B OBICTPONPOTEKAOUINI OKUCTUTENLHEIN Mporece (TOpeHue) ¢
okucmurTeneM (kMcnopox Bo3ayxa). [lponecc ropeHus  TOIIHBA
NOANCPIKUBAECTCS THOO CaMOINPOM3BOJIIBHO (CaMOBO3TOpaHHUE), JIHOO
OPUHYZUTENBHO (3aUTaHAE) BIUIOTH [0 HOJHOTO MCUEPIIAHUA TOPIOUMX
BEINECTB B OYare ropeHus. |

IlpakTHdecKkoe 3HAYEHHE MOTYT UMETHh BHABI TOILIHBA, OTBEYAIOIIHE
CHEeAYIOLUNM TPeOOBAHHSM: |

- JOCTYIHOCTH K PacIpOCTPAHECHHOCTH JIJIi MACCOBOIO
HCTIONB30BAHMS, | | . ,‘

- JOCTaTOYHOH XWMUYECCKOH aKTHBHOCTH TOIUIMBA, KOTOpas
ofecrieurBacT BOSHUKHOBEHHE €I0 I'OPCHHA B KUCIOPOIE BO3AYXA;

- HaJN4WE NOCTATOYHBIX TEIUIOBBIICISHUMA Ha CAHHHILY MacChl
CYKHIaeMOTO BEIIECTRA. B

Trepasie 6GuiToBbie orxomnl (TBO) oTBegator >TMM TpeGoBaHMAM:
TBO 4BIAOTCS HEHCUEPIAEMBIMH HM3-32 MAaCCOBOTO BOCIPOM3BO/ICTRA
HaceJIeHHeM; HHOoraa Ha nojmronax ThO HabmtomaeTcs caMOBO3TOPAHUE
(3TO TIPOHCXOAWT, €CIM Macca ¥ TommuHa ciog ThO gocraTouHsl nns
CO3JaHHS YCJIOBHH, 0pH KOTOPBIX paccemBanue Temiotel B OC
CTAHOBUTLCS MEHBIIE, YeM KOIHYECTBO TEILIOTHI, BRIASIAIOMEHCA TIPH WX
ouotepMudeckoM paznoxkeHnn), TbO mo »HEpreTHvecKod LEHHOCTU
CPaBHUMBI ¢ HEKOTOPHIMM BHIAMH HU3KOKAJOPWUHHBIX MPUPOIHBIX
TOILIHB, | -

[TapaMeTphl, XapaKTEPH3YIOLIHE TONJIHBO
1. Yoenvnan mennoma ceopanus - Q, MJLx/xr (kxam/kr). BtoT
IIOKA3aTeNh, OTHECEHHHBIM K pabodeil Macce BENIECTBA, SIBIAACTCA BAXKHOIA
XapaKTEPUCTUKON 3JHEPreTHHECKOM UEHHOCTH TOIUIMBA M COOTBETCTBYET
HU3IICH TEIUIOTE CTOPAHMS HMPH €ro 3aJlaHHOM BIAKHOCTH W 30JHOCTA ~

B suepretuxe nepecuet ¢ QF B QL (1 HAOGOPOT) OCYMIECTRASIOT TIO
CIIEyrOIuM hopMmynam:
Q

p _ Qn(100-AR-W)
n o (100-0,023WF)”’
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oF +0,023WF
On = (100-A2-wp) 100. | (1)
rae QF B QL- ynenenas Temnora cropanms xaxaoro xoMmonenta TBO
COOTBETCTBEHHO Ha pabodyio U roprodyio macey, %; AL, WP - maccosbie
KOJIMYeCTBa 30JIbI U Biaru B padoueM torumee, %; 0,023 - yaenbHas
TEIUIOTa Mapoo0pa30oBaHUs BOJbI H]%I/I aTMoc(epHoM naBrennn, MJDx/xr; ©
- ykazarenb paboueit Maccel ThO; ° - ykazarens roproueii maceol ThO; ,, -
MOPAXKOBBIN HOMEp KoMmnoueHTa (1 =1.. .13).
3Has YICNbHYIO TEIUIOTY cropa}ms{ OTIENbHBIX KOMIIOHEHTOB CMECH
BEIIECTB, MOKHO BI:IPII/ICJIPITB Qoﬁm B LEJIOM TIO hopmyTie

oﬁu; =Qf L +Q7 L+Q5 L+..QF -1 (2)
rie QF, QF, Qf.. Qf - ymemsmas Temnora cropaHHﬁ OTHEIbHBIX
komnoHeHtos TBO (t1abn. 2.2); I;, I, I;... 1, - 1011 COOTBETCTBYIOLUINX
KOMTIOHeHTOB B oOmeit Macce TBO, B %; © - ykasatens paGodeii Macchl
TBO; ,, - mopaaxoBkIi HOMep komnoHeHTa (n = 1...13).

Tennora cropanus Qoﬁm, NoJxy4eHHad no gopmyne (2), MOXKET OBIThH
npoBepeHa Ha 0a3e INIEMEHTApHOro (TEITOTEXHHUYECKOr0) COCTaBa
OTXOJIOB IO PopmyIie MeH,I[eJIeeBa, KJK/KT:

ooy = 418-(81CE, + 300H§6 — 25(006m SEsu )-

~6(9H%, + WE, ) o 3)
rae CF P HE o6up> Sobry ~ TETIIOTA cropa}ma yTiIepoaa, BOAOpoaa, CEPHI; OO(W
-TeILIoTa, nornomaeMaﬂ OKHCIIHTENIEM; Woﬁw - TEIU10Ta, 3aTpaunBacMas
Ha ucnapenue Bonwi; 4,18 - xoadbgpumuent nepecaerta Jx B xan (1 Jx =
4,18 xai).

Yaenouas Temnora cropanus ThbO, BemMucIeHHad no $popmynam (2)
7 (3), MOXeT OTIM4aThCd Ha BejqMuMHy He Oonee +10%, urto g
MPEABAPUTENBHBIX OUEHOYHBIX TIOACYETOB He SABASETCS CYIECTBEHHBIM.

2. Onemenmapnviii cocmas paboyeli Maccbl MONIUEA COCTOUT WU3:
yrrepoaa (CF), somopona (HP), xucnopona (Op) azota (NP), cepm (S,
304151 (AP) 1 Bogel (WP).

ITpw sTom o macce: CP + HP + OP + NP + SP + AP + WP = 100%.

Maccy TonnvBa, HE COAEPKALTYIO BAATY U 301y, HA3LIBAIOT 20piouel
maccoii monnuea: C' + H' + O+ N + §" = 100%.

Maccy tornuBa, He COACPIKALIYIO TOJLKO BIIary, Ha3BIBAIOT CYXOu
maccoti C°+ H' + O° + N°+ S+ A® = 100%.

Mopdonorudeckuii cocras TBO npencrasnser reTeporeHHyIO CMECH
(Tabmn.l).




Tabnuua 1 Mopdonornueckuii cOCTaB TBEPABIX GBHITOBBIX OTXOI0B
JUISI pa3IMgHBIX KIIMMAaTHYECKUX 30H, % MaccChl

KoMmIoHeHT KnuMaTHyeckas 30Ha
cpenHsIa FOXKHAS cesepHad
bymara, kapToH 25-30 20-28 21-24
I'ImmeBbie oTXOABI 30-38 35-45 28-36
Hpesecnna 1.5-3.0 1-2 2-4
MeTana YepHBIH 2.0-3.5 1.5-2.0 3.0-4.5
Mertann uBeTHOI 0.2-0.3 0.2-0.3 0.2-0.3
TexkcTHNb 4-7 4-7 5-7
Koctr 0.,5-2.0 1-2 2-4
Crekito 5-8 3-6 6-10
Koxa, pesuna . 2-4 1-3 3-7
Kamuu 1-3 1-2 1-2
ITnacTmacca 2-5 1.5-2.5 2-4
[Tpo4ne 1-2 1-2 1-3
Otces (MeHdee 16 MM) 7-13 10-18 7-13

Ananu3 Mopdorormaeckoro cocraa 1b0O mnpoBoauTcs myTem
3KCIEPUMCHTATBHBIX CCIECA0OBAHMMN €T0 HA NONMIOHAX, 0TOOPOM TIPOd U3
MYCOpPOCOOPHBIX KOHTEHHEPOB I[OMOBJ'[a,IIeHHI/I OO6punO yAeabHBIA BEC
TBO xonebdnercs ot 198 no 220 KI/M°. :

B Tabnune 2 npuBeeHB! JAHHEBIE 10 3JIEMEHTHOMY COCTaBy ropfoqeu
MAaCCEI M 3JICMEHTApPHOMY cocTaBy paboueii maccel ThHO. -

Tabnuua 2 CocrtaB neTyuux @paxknuil IIpH TOPEHHH 'I‘Bep,umx
OBITOBBIX OTXOAOB M UX YJEIhHASA TEIUIOTA CrOpaHus

Komnonent CocTtaB TBepIbIX OBITOBRIX OTXOJOB B % 110 QP
B o N | 8 AW
cC" | H | O | Nv | § - - | MGr/xr

Iumesste otxomsry 126 | 1.8 | 80 | 095 | 015 | 45 | 72 | ' 3.34
- _ 536 | 7,7 | 34,1 | 4,0 0,60 - - 22,28
Bymara, kapron | 27,7 | 37 | 283 | 0.16 | 0.14 | 15 25 9.94
' 46,2 | 6,2 | 47,1 | 0,27 | 0,23 - - 16,85
Tipenecuna 405 | 48 [ 338 01 | - | 08 | 20 | 1446
510 | 6,1 | 426 | 0,2 0,1 - - 20,27
Koxa, pessra | 65.0 | 50 | 126 | 02 | 07 | 116 | 5 | 2579
7719 { 6,0 { 151 | 03 - - - 31,06
Inactmacca 25,1 76 | 175 | 09 | 04 | 106 | 8 24.37
' 67,71 93 | 21,5 1,1 - - - 30,18
TexkcTHIb 404 | 49 | 232 48 - 8 20 15,72
56,1 | 6,8 | 322 - 0,1 - - 22,53
CTeKno, KaMHK - - - - - 100 - =
Metann - - - - - 100 - -
OtceBMmenee 16 | 139 [ 19 | 14.1 - 0.1 50 20 4,60
MM 46,4 | 6,3 | 47,0 0,3 - - 17,01
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3uas Mopdonoruvyeckuii cocras TBQO w® »iIeMeHTHBIE WM
3JICMEHTAPHAIA COCTABEl OTACTBHAIX  €r0 KOMIIOHEHTOB, MOXHO HaMTH
COCTaB BCEH MACCH pacCMATPUBAEMBIX OTXOI0B:

Cooy =CL L +CE L+ CE I3+ CF - 1y;
Hls,=Hf -1, + HY - L + HY - Is + - HE  I;
Opy = 0F "1, + 0 - I, + 0F - I3+...0F - I,;
Nygwy =Nf L + NP L+ NJ - I3 + - NJ - L; (4)
Sooig =SE Iy + 85 L + 85 I3 + - SF - I,;
Ay = AT i + AL L+ AL - I3+ AT - I;
Wos =W L+ WL+ WS -L+.. W1,
rae C°, C°,, C%5.. CF, - COZiepKaHue yriepoja B KaXJI0M KOMITOHEHTE
TBO, % (asvanoru4HO W MO APYTHM 3neMeHTaMm), I;, I, I;... I, - gomu
COOTBETCTBYIOIMHAX KOMNOHEHTOB B o0meil macce THO, cymMma KOTOpPEBIX
paBHA eIMHHUIE, = - yKasaTemb paGoueit maccer TBO; , - HOPSAKOBBIN
HOMep KoMmoHeHTa (n=1...13).

Maccy xaxa0ro KOMIIOHEHTa HEPECUMTHIBAIOT C roOplovYel Ha

pabouyto (1 HaobopoTt) no dopmynam, %:

CE = CL(100 — AL — WP)/100;

oF = 0L(100 — 45 — W,P)/100;

HE = HI (100 — 4} — w;F)/100; - (5)

SP = sI'(100 — 45 — w,;P)/100;

NP = NI(100 — 45 — wW;P)/100
rae CP, OF,, HP,, SP.,, NP, - conep:xanye yriiepona, KMcJIopoja, BOA0Opoa,
Cephl, a30Ta B KaxkaoM komnonente TBO, %; C', 07, H,, S, N, -
COJEPIKAaHUE YTNEepoAa, KUCIOPOHa, BOIOPOAA, CEPBL, a30Ta B KAKIOM
KOMIIOHEHTe Toproueil maccel TBO, %; AL, W,P- maccosbie xommuectsa
30711 U BJIArd B paboueM ToIUuBe, %; P ykazarens paboueit maccel ThO;
r. yKasarenb roproveid maccel ThO; , - MOPAAKOBEIIT HOMEP KOMIIOHSHTA
(n= 1...13).

3. Baxnelimmumm xapaktepuctiukaMu ThO kak TOIIMBO SBISIOTCS
UPEAC/HbHBIE  3HAYCHUSN  GIAJICHOCHMU,  30AbHOCMU U 20PIOYUX
cocmagnsiowux. B pasnvuHbiE BpPEMEHA TOJa BIAXKHOCTE MOXET
kosiebarecs ot 20-25 mo 50-60% mo macce, 300i6HOCTE - OT 10-15 mo 25-
30%. Tax, narmpumep B 1. Kypcke Braxsocts ThO mMokeT komebaTbes oT
30 1o 58% mo macce B 3aBHCHMOCTH OT BPEMEHH I'ojia.

Konebanus 3TUX BaXHEHIIMX XapaKTEPHCTHK OTXOMNOB BEI3BIBAKOT
Konebanus Qfm. Harpumep, B cpeannem no Poccum 3t xonmebanws



HaxoxaTcd B npeaenax ot 4,18 mo 8,5 MJDx/kr.

Y6emuthes B ToM, 4o TBO 0TBEHaKOT 0653aTENbHOMY yCIOBHIO OpH
KOTOpOM J000€ BEDIECTBO MOXKET CUMTATHCH TOIUTHBOM, MO3KHO,
CpaBHHBAN XapaKTEPUCTUKH HU3KOKAJIOPUIHBIX TOILTHB C
TEINIOTEXHUYECKUMU XapakTepucTukamu THO.

B Tabmune 3 mnpuBeACHHI AaHHBIE IO BJEMEHTHOMY COCTaBy H
YICIBHON TEMJIOTE CropaHus HECOpTHpoBaHHLIX THO, MCHONB3yEMBIX B
pa3nuYHBIX CTpaHax MUpa B Ka4eCTBE TOITMBA. [[jii CpaBHEHHS Te Xe
JaHHBIE 0 UCKOIaeMBIM TOILUTHBaM, IPUMEHAEMBIM B DHEPTETHKE (YTITSAM,
TOpQy U APCBECHHE) MPUBEIACHEI B Ta0auIE 4.

Tabavua 3 DOneMeHTHBIA M JJIEMEHTAPHBIM COCTABEl TBEPIBIX
OBITOBBIX OTXOAOB M UX HHU3ILHE TEIUIOTH CTOpaHUs B CPEOHEM 3a I'of 10

pagy CTpaH H IrOpoaoB
Crtpana Maccosstit coctas, % QF
(ropox) cP P o N S AT we Q
c H o N S - Lo M]i/e

Ascrpus 21,59 1,80 10,12 0,42 0,26 29,30 36,42 7,24
(Bena) 62,98 5,51 29,52 1,23 0,76 - - 23,82
BenukoOpranna 20,96 1,99 12,32 0,31 0,20 38,73 25,49 7,20
(JIoHmoH) 58,58 5,56 34,43 0.87 0,56 - - 21,90
Benerua 22,10 1,53 8,82 0,25 0,28 40,30 26,72 7,45
(bproccens) 67,01 4,64 26,74 0,76 0,85 - - | 24,53
Hcnanug 19,34 1,95 11,13 0,47 0,21 26,65 40,25 6,36
(Manpun) 58,55 6,89 32,51 i,42 0,63 - - 22,27
Kanaga 25,57 3,19 18,40 0,42 0,13 25,26 27,03 9,30
(OtTaBa) 33,60 | 6,67 38,58 0,88 0,27 - - 20,90
Hugnepnanms 22,17 1,51 8,34 0,23 0,28 43,27 242 1 7,58
{Amcrepmam) 68,45 4,64 25,64 0,71 0,86 25,1
DuunaHIHs 26,31 3,38 23,35 0,22 0,13 21,95 24,66 - 9,24
{XensCHHKH) 4928 6,33 43,74 0,41 0,24 - - 18,43
Cpanuus 24,19 3,00 18,99 0,34 0,12 28.24 25,12 8,59
(TTapmx) 51,86 6,43 40,72 0,73 0,26 - - 19,76
LIseiinapus 21,41 2,30 15,89 0,27 0,19 31,04 28,90 7,15
(Bepn) 53,44 5,74 39,68 0,67 0.47 - - 19,70
CHIA 24,66 3,11 18,97 0,35 0,13 27,64 25,14 8,90
(BaimusrroH) 53,24 6,65 39,10 0,74 0,27 - - 20,00
Anonus 21,54 2,30 12,48 0,57 0,20 25,20 37,71 7,40
(Tokuo) 58,15 6,20 8869 | 1,40 0,56 - - 21,70

To orgensHEIM ropoaaM PoccHu

Mockna 21,30 2,90 16,90 0,90 0,20 22,00 36,50 7,51
51,32 6,99 40,80 2,17 0,48 - - 20,12

Caukt- 17,52 2,31 14,33 0,47 0,09 31,15 34,14 5,90
HerepGypr | 50,48 6,63 41,28 1,35 0,26 - - 19,11
Huwsknmuit 19,62 2,62 16,67 0,56 0,11 20,51 39,91 6,52
Hogropon 49,56 6,62 4213 1,41 0.28 - - 19,00
Bnapueocrok 16,34 2,18 13,27 0,59 0.13 24,35 43,14 5,27
50,26 6,71 40,82 1,81 0,40 - - 19,52
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Tabnuna 4 3nemeHTapHEBIH COCTAB M HM3INAS TEIUIOTA CTOPAHUS
HEKOTOPBIX HU3KOKATOPHUUHBIX TBePAbIX TOMB Poccyu m CHIY

MecTopoxaeHue U MaccoBglif cocTaB. % QP
nanmmenomamme  |[C°  [HP  [0P  INT ST AT [wp Q"
C’ H Of NT st F - M/x/kr
MNonmockosueli ~ Oacceitn|27,4 12,16 (8,63 (0,46 12,85 |26,5 |32 19,88
Oypel# yrons 66,0 15,20 23,13 {1,10 14,40 |- - 25,74
Tpeer  «Uepeners-yromp»{26,0 2,2 9,2 04 12,2 29,0 {31 19,20
OypbIii yrons 65,0 (5,2 23,3 [1,0 {55 |- - 24,95
Paitunxmuacknit oypsrii|304 |1,7 12,2 10,5 (0,3 (7,9 (47 19449
yIoJb 67,4 |3,8 27,0 (1,1 (0,7 |- - 23,66
Crnaner 13,5 |1,8 4.3 0,3 (3,4 |59,2 [17,5 |5,81
Kammupckoro 579 |7,7 18,5 (1,3 [14,6 |- - 26,84
Topd 24,7 12,6 15,2 (1,1 0,1 (6,3 [50 (8,11
56,5 6,0 348 (2,5 10,2 |- - 21,44
Hposa 30,0 (3,66,1125,1 1[04 |- 0,6 (40 |10,2
510 422 107 |- - - 18.85

HanHble TaOI. 3 © Tabn. 4 MO3BONSIOT TOBOPHTE O TOM, YTO TEILIOTA
cropaus THO, paccyuTaHHad [0 2JIEMEHTHBIM COCTABAM TBEPIBIX
GBITOBBIX OTXOZOB PSANA CTPAH, 3aBHMCHUT IIaBHBIM o0paszoM ot WP u AP,
AHanu3 NpUBEACHHBIX JaHHBIX MTOKA3BIBACT TAKXKE, YTO 3HAYEHUA TEIUIOT
cropadds ThO v HU3KOKATOPHHHEBIX TOIUIMB OJTIU3KH APYT K APYTY.

Crnenmyet TaKkke OTMETHTE, 9TO TEIIOTA CTOPAHUS HECOPTUPOBAHHBIX
TBO cymecTBeHHO KOneONETCs B 3aBUCUMOCTH OT BPEMEHH rona. Oto
ABIAETCS OOHUM W3 OCHOBHBIX OTAWYMH HECOPTHpoBaHHBEIX ThO,
HCIIONB3YEMEIX B Ka4€CTBE TOIUIHBA, OT UCKOIIAEMBIX IIPHPOIHKIX TOTUINB,
HCIIOIB3YEMBIX B JHEPTETHKE.

IIprMeHeHNE COPTUPOBKHA MO3BOASET YIYUYLIUTh TEMIOTEXHUUYECKUE
xapakrepuctukd TbO (taba. 5).

Tabmuna 5 TennoTexnuueckue XapakTEPUCTHKHA TBEPABIX OBITOBBIX
OTXOJIOB JI0 U N10CTIE COPTHPOBKH

Otxonni ONeMEHTHBIA cocTas, Yo QF, kxan/kr
CP H | OF N | S" | AP | W | min|cpex | max
Ho 21,3 | 2,7 16,8 | 0,44 | 0,16 (25,5 (33,1 | 1000| 1400 | 1700
COPTHUPOBKH :
Ilocne 25,0 3,2 19,8 0,51 | 0,19 [12,3 {39,0 |1176| 1588 | 2000
COPTHPOBKH |




Kom0unupoBanHbie TONIMBA
Yerpaneune  xonebamms Q°  TBO  mocruraercs IIyTeEM
OPEIBAPHTEILHON  COPTHPOBKM OTXOJOB W CMEHIMBAHHA HX C
HU3KOKAQJIOPUMHBIM  TBEPABIM HMCKOIIAEMbIM TOIUTMBOM, TIPH 3TOM
obpasyercs KOMOMHUPOBAHHOE TOILIHABO.
B ofmem cnyugae coctap KOMOMHHPOBAHHOIO TOIUIMBAR MOIKHO
ONPEIETHTS MO HOpMYIIS

KkoM6 __ pqr60 | H.TOTT | '
roe  MF®°, MMTO™  _  jjf KOMIIOHEHT COOTBeTcTBeHHO TBO
HA3KOKANOpUHHOro mnpupomgnoro Ttommmea;, X - gona ThO B

KOMOMHHPOBAHHOM TOILTHBE,

YAENbHYIO TEIUIOTY Cropanus KOMOHMHHPOBAHHOTO TOIIHBA MOXKHO
onpeAenuTs 1o GopMyie

(QP)KDMG — (QP)TF)O X + (QP)H.TOHJI . (1 _ X) (7)

IIpumep 1. Paccumrarh 3I€MEHTHBIM COCTaB TOPIOYCH Macch!
tomwmBa u3 TBO, ecnu Mopdonoruueckuii cOCTaR OTCOPTHPOBAHHOTO U
obe3soxxennoro ThO paeen (B %): Oymara - 9,2; OMIIEBBIE OTXOIBI -
42,0; npesecuHa - 4,4; koxa, pezuHa - 11,9; mmactmacea - 9,7; TEKCTHUIE -
2,3; orceB MmeHee 16 MM - 20,5.

Pewenue.

Hepecunraem maccy kaxpgoro kommonenta TbO ¢ pabouedt Ha
TOPIOYYIO Maccy 110 ypaBHEHHIO (5) ¢ HCIIOb30BAHUEM JaHHBIX Tabm. 2:

1.bymara:

¢r =% 2 =277 — 220 = 46,16%
100 - AP - WP " 100 — 15— 25 ’
20000 a3 190 4717
17100 - AP — W7 100-15-25 77
- 100-HY _ a7, 100 _ 6179
YT 100-AP —wP T " 100—-15-25 7
o 2005 14190 goay
1—100—Af-—W1P— ST 00-15-25 77
r__ 100-NP 016 100 0279
YT100-AP-wfP T " 100-15-25

¢l + of + HI + ST + N[=100%.
CienoBaTenbHO, pacyeT BAITONHEH BEPHO.
2.ITumieBkie 0TXOOBI:



o 100G e 100w
27100 -AE —wf T 100-45-72 7047
0f=- 10002 g0 100 iy
27 100-AF —wFP T 100-45-72 "7
o - 100 - HY ~1s. 100 7 669
27100 — AP —wF " 100—45-72 "
f_ 1005t =015 = 0,64%
27100 -AE —wP 7T 100—4,5-72 ’
o 100N oo 190 ou
27100 — AE — W2 Y 100-45-72 7
CI+ 05 + HY + ST + NI=100%.
CiegoBaTeneHO, pacueT BHITIONHEH BEPHO,
3.JlpeBecuHa:

o 1006 o5 100 s
37100 — AL — W 100-08-20 ~ 7
o 10005 _0p. 100 ony
3T 100-AF—w " 777 100-08-20 7
- 100-HY —a4g. 100 . 6.06%
ST100—-AE —-wP T T 100-08-20
r_ 100-53 _o. 100 _ o
>T100—AE—wf  ~ 100—08-20

r_ 100-N§ —01. 100 _ 0129
3“100-—A‘3°-—W3P_ " 100-45-72 77
! + 0% + HE + ST + NF=100%.
CJ'[EI[OB&TCJIBHO pactIeT BLITIOJTHEH BEPHO.

4 Koxa, peana ' ,

cr =19 G _ 65,0 - 199 = 77,94%
*T100-AF—wP 7" 100—-11,6—-5 77
o 100008 6. 10 sy
*T100-AF-WP "0 100-116—-5 7
- 100-Hj _:co. 100 _ 5 999
*T100-AL-wWP " 100-116-5 7
o 100-S; 06 100 — 072%
*T100-AP-wF 7 100-116-5 77

10



r_ 100-N] 02 100 0.249

*T100-AF WP ° 100-116-5 7
C! + O + H} + S} + NJ=100%. |
CJIC,I[OBaTCJIBHO, PacHCT BBITOAHCH BCPHO.
5.ITmacTMmacca:

(e 100G ooy 100 _ o
ST100-AP-wP "7 100-106-8 7
ol= 20005 .5 100 50w
5T 100-AE-wP "7 100—-106-8 77
= 200HE g 100
5T 100—AP—wP """ 100-106-8 77
G 100 - S¢ —03. 100 _0'370/
ST100-AE-wP~ " 100—106-8 7
¢ 100-Ng —09. 100 110
ST100-AL-wP 7 100-106-8
CY + 0% + HL + S& + NI=100%.
CnenoBatesbHO, pacyeT BHIMOIHEH BEPHO.
6. TexcTuib: '
o t00G _ha 190 sz
 T100-AP WP 100—70-—20 707
ol = 1000 5, 100 = 31,78Y%
T 100—AL—wP 7 100~70-20 "7
=200 Hs g 100 _ ooy
T 100-AF—wP 7 100-70-20 7
o 100 - S¢ 11 100 _ 151
T 100—AE—wP T 100-70-20 7
o 100N7 100 w66
© T100-AF—WF T 100—70-20 7
C{ + 0L + HY + ST + NE=100%.
CJ'IGI[OB&TCJ'ILHO, PacUCT BBINOJIHCH BEPHO.
7.01ceB MeHE 16MM: :
(= 2000 ag. 100 3an
77100 -AE —wP T TRl

100 —-50-20

11
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o 100007 g1 47,0%
7T 100—-AE WP 7T 100-50—20
. 100-H} 1o 100 6339
77100-AE—wP 7 100—50-20 7
o 100-57 01 100 _ 0339
77100—AF—wP " 100-50—20 U7
. 100 - N7 100
— —_ = 0%

N7 = 100-A§—W7P'”0 100 — 50 — 20
cl +0f + HY + ST + NI=100%.
CrnenoBaTenbHO, pacyeT BHITIOJIHEH BEPHO.
PaccunTaeM 1071 KaxA0I0 KOMITOHEHTa B Toprodeil Macce THO:
1.bywmara:
100-25=75% (06e3Boxxernas Macca ThO); 100-25-15=60% (roprovas
Macca ThO)
Taxum obpazom 75-9,2
60-X1
CnenoBaTtenbHo, gons Oymaru B roprogeii macce ThO cocraBur
x1= 60-9,2/75=7,36%.
2.11umeBrle OTXOOH:
100-72=28% (06e3Boxennas macca ThO); 100-72-4,5=23,5% (roprouas
Macca ThQO) -
Taxum oOpazom 28-42
23,5-x,
CnenosarensHo, Jond Oymaru B roproueit macce ThO COCTaBUT
X,=23,5-42/28=35,25%.
Hrak, no kaxagoMy koMmiioHeHTY ThO: nys leeBeCHHBI 4,36%; nns

KOxH, pe3unnl 10,45%; nna nnactmacest 8,58%; nig texcrung 2,10%; g
orcesa 7,69%.

Takpnm o0pasom,

le—736+3525+436+1045+858+210+769—7579%

1 bymara: .
75,79-100
7,36“11; 11:9,71[%)
2.1IuieBbie OTXOMHI:
75,79-100 |
35,25-15; 1,=46,51%
Wtak, no xaxaomy kommoneHuty TbO: mia npesecunsl 5,75%; 1514
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KOXHU, pe3uHsl 13,79%; ns T1aCTMACCH | 1,32%; nma Tekcrung 2,77%;
i orceBa 10,15%.
Taxum obpazom,

Z I, = 9,71 + 46,51 + 5,75 + 13,79 + 11,32 + 2,77 + 10,15 = 100%

Haiinem anemeHTHBIH cocTaB roproueii Maccel ThO o gpopmyne (4):
ooy =C1 h+C L +C3- I3+ - Cy- I, =46,16-0,0971 + 53,62 -
-0,4651 + 51,14 - 0,0575+ 77,94 0,1379 + 67,69 - 0,1132 + 55,34 -

+0,0277 + 46,34 - 0,1015 = 57%

W Tak nanee Hys, = 7,22%; Oy, = 33,04; Njs,, = 2,20%;

Sogu = 0,54%.

57,0+7,22+33,04+2,20+0,54=100% - aieMeHTHBIH cOCTaB roproyei
maccsl ThO HalineH BepHo.

Ipumep 2. Omnpeaenute yaACNbHBIE  TEIUIOTHL  CTOPAHUsA
KOMOMHMPOBAHHBIX TOILIHB, eci 1ThO cMemany ¢ HM3KOKATIOPUHAHBIMH
npupoaHsiMuA  TolmuBamMu (Oypwiit yroas (IlogmockoBHBIM OacceiiH);
ciadely Kanmmpckoro mecropoxkiaehus; Topd) B COOTHOINIEHUHU
TbO:upuponsHoe ceippe - 85:15 %. Mopdonoruyeckuii cocras pabouei
maccel ThO (B %): Oymara - 27,2; maimeBsie OTXOMBI - 53,8; K0Xa, pe3nHa
- 10,0; TexcTuasb - 9,0. 3HadCHUA YACIBHBIX TEIUIOT CrOpPaHust OTACIbHBIX
koMnoHentoB ThO mpuBeaeHsl B Tabn. 2. 3HaUY¢HMS MHUHHMMAIBHBIX
TEINIOT CrOpPaHMs HU3KOKUTOPHIHBIX MPWPOJHBIX TOITMB NPHBEACHB! B
tabn. 2.4.

Pewenue. .

Tennora cropanus TBepIBIX OBITOBEIX OTXOJOB OIpeeasercd Mo
bopmyrne (2):
ch:ﬁu; =Qf L +Q; - L+Qf - L+Qf I, =

=9,94-0,272 + 3,34- 0,538 + 25,79- 0,1 + 15,72 - 0,09 =
= 8,4944 M]x/xkr.
OrmnpeaenyM TEMIOTHL CropaHds KOMOHHHPOBAHHBIX TOIUIAB, HCIIOJNB3YS
dopmyy (2.7):
ThO:6ypsrii yroms — 85:15
(QP)KOMG — (QP)Tﬁo - X + (QP)H.Tonn . (1 - X)
= 8,4944- 0,85 + 9,88- 0,15 == 8,7M/]x/kr.
TBO:cnanen — 85:15 ,
(QP)K0M6 — (QP)TGO - X + (QP)H.TOHJI . (1 _ X)
= 8,4944 - 0,85 + 5,81 - 0,15 == 8,09M/x/xkr.
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TBO:Topdh — 85:15
(QP)Komﬁ — (QP)T60 - X + (QP)H.TO]‘IJ] s (1 _ X)

= 8,4944-0,85 + 8,11 - 0,15 == 8,04M[x/xr.
3adanue 1. Paccuuraiite 3neMeHTapHBIM cocta pabdoueit maccsr ThO u
€0 YACIBHYIO TEIUIOTY CrOpaHus (QP) B CPEAHEM 3a Iroj IO pPsALy CTPaH U
ropoJoOB MO BapwiaHTaM, IPHBEACHHBIM B Tabn. 6. icxoaHble NaHHBIE IO
IEMEHTHOMY COCTaBy ropioueit Maccel ThO u ero yaenpHOH TEILIOTE
croparmsi (Q'), a Takke 3HAYEHWS BIAKHOCTH U 30mbHOCTH TBO
IpUBEACHH B Ta0I.3.
Tabmnna 6 Mcxoansie qanusie Q4 3aganusa | no BapuaHTam

HoMmep BapuaHTa 1 COOTBETCTBYIOLIAs CTPaHa WIIH ropox
1 2 3 4 5 6
Bena Jlonnon - | bprooccens | Magpun | OrraBa | AmcrepaaM
7 8 9 10 11 12
Iapmx bepn Bamuurron| Tokuo | Mocksa | C.Iletepbypr
13 14 15 16 17 18
Braausoctok | JlonnoH Bammurron | Manpua | Tokuo MockBa

3aoanue 2. Paccuutath 3JI€eMEHTHEIH coctaB roproueit maccel ThO u ero
MakCUMabHYI0 (Q'osy) TEmTOTY cropanus. OmnpemennTe, Ha CKOJBKO
M3MEHAIOTCS 3HAYCHMS TemnoT cropanus ucxomgHoro ThO (QP.) 1 ero
roproucit Macchl (Qy6w). onﬁm OPOBEPLTE pacdeToM 110  (opmyie
Menneneesa. [lannbie 10 MOPQOIOTMYECKOMY COCTaBY pabodel Macchl
ThO no BapuanTam npuBEICHEI B Ta0aHLE 7.

3aoanue 3. Paccuntath yjuensHble TeoThl cropanus 100%-oro ThO u
KOMOUHUPOBAHHBIX TOITAB B IIEPECUYETE HA pabodyi0 W IOPIOYYI0 MACCHI.
Mopdonoruueckuii coctaB paboueit Mmaccel TBO u cootHomenue «THO :
IIPUPOJHOE TOIUIMBO» II0 BapHaHTaM HNpHUBEAEHBEl B Tabi. 8. 3HadeHud
YACNBHBIX TEMNOT CTOPAHUs I HU3KOKAIOPHWHBLIX ITPUPOIHBIX TOTUIMB
npusegensl B Tabn. 4. CpaBHHTE IOIydYeHHHIE pe3yibTarsl. Kaxoe w3
TOII/IUB PALMOHANBEHO UCTIONB30BATh B MPOMBIIIJICHHOCTH? “



Ta6bnuna 7 Vicxonnsle nanansie Mopdosormdeckoro cocrasa pabdbodeit Maccel ThO

HanmenoBanue Homep BapuaHTa
UCXOJHBIX JIAHHBIX
1 2 3 4 5 6 7 8 9 10
- Cocmas THO: ’
THIEBSIE OTXOIbI 46,4159,0| 61,2 | 44,5 ) 38,9 | 55,0 | 39,7 | 72,1 | 38,8 56,4
Oymara, KapToH 12,5110,7| 7,8 { 193 | 21,5 | 12,0 | 19,3 | 2,6 {20,5]16,6
JpeBecHHa 35121 8,0 77 1 174 | 2,6 70 06|79 73
KOXa, 'peamla 26107 0,5 2,4 2,2 2,6 - - 0,8 120
ImjiacTMacca 57124 | 63 44 | 17,0 | 16,0 | 2,0 | 0,9 - -
TEKCTHIIb 2451122 6,6 | 19,0 - 7,4 2,1 192 (154 -
oTceB (<16 MM) 48 (12,9 9,6 2,7 30 | 44 | 299 |146]16,6|17,7
11 12 13 14 15 16 17 18 19 20
- Cocmas THO:
IIMILIEBEIE OTXOIBI 66,2 23,71 56,6 | 47,9 | 63,5 | 46,7 | 49,2 [33,9]14,5125,8
Oymara, kapTol 12,4134,7| 12,0 | 21,0 | 18,7 | 25,6 | 27,2 | 24,8 |20,0] 15,7
JpeBecHHa 2,7 | 3,9 - 4,0 - 4,0 3,2 - 4.8 | 4,0
KOXa, pe3rHa 381 4,6 - 7,0 7,0 - 12,0 [12,8| - -
muacTmacea 44 1124} 5,2 4.0 3,2 2,8 20 | 40170 7,7
TEKCTHIB 28109 ]| 55 5,3 1,1 (162 0,2 | 1,9 |32,3]26,5
otceB (<16 MM) 69 (149 16,7 | 7,3 2,8 4,7 6,2 |183116,2]13,3
MeTanl 0,21 23 - 0,5 0,7 - - L1 {201 3,0
CTEKIIO, KAaMHH 0,6 | 26| 40 | 3,0 3,0 - - 321321 4,0



Tabmuna 8 Mcxoansie qanabie Mopdororudeckoro cocrara padoueii Mmaccel ThO u cootHomienue « ThO :

IPUPOIHOE TOTUIMBO» B KOMOMHHPOBAHHOM TOILIMBE

HanmenoBaHMe HCXOOHEIX

Homep Bapuanra

JTAHHBIX

I 2 3 4 5 6 7 8 9
- Cocmae ThQO:
[HIIEBLIE OTXO/EL, 46,4 | 59,0 | 61,2 | 44,5 | 38,9 | 55,0 | 39,7 | 72,1 | 38,8
Oymara, KapTOH; 12,5 { 20,0 | 20,1 | 20,8 | 21,2 | 30,0 | 23,5 | 2,6 | 24,0
JpeRECHHA; 3,5 1,5 2,0 3,0 1,5 4,0 - 0,6 2,0
KOXKa, pe3HHa; 2,6 - - 4,0 3,0 - - - 2,5
njacTMacca; 5,7 1,5 2,0 2,0 1,5 1,6 1,8 0,9 5,0
TEKCTHIIb; 24,5 | 4,7 4,8 4,9 5,0 0,6 8,0 9,2 | 11,0
KaMHH, CTEKJIO; - 0,7 1,2 | 12,0 | 104 | 7,2 6,0 5,0 | 14,0
otceB (<16 MM). 48 (126 | 11,0 | 88 | 185 | 1,6 | 21,0 | 9,6 2,7
- coomuowtenue TEO:monnueo: '
TBO:6yp.yroyp 12:88 | 80:20 | 10:90 1 70:30 | - 6535 - |60:40| -
ThO:Topd - - 60:40 - |1 20:80 - 80:20 - 70:30
TBO: onunkn 10:90150:50 1 - 160:40 | 60:40170:30 | 90:10 | 75:25 | 60:40

10 11 12 13 14 15 16 17 18
- Cocmae TEO:
MHLIEBBIE OTXO/IbI; 66,2 | 23,7 | 56,6 | 479 | 63,5 | 46,7 | 49,2 | 33,9 | 14,5
Oymara, KapToH; 124 | 34,7 | 20,0 | 228 | 28,0 | 270 | 24,0 | 244 | 272"
IpEeBeCUHA; 2,7 3,9 - 2,5 4,0 4,0 3,5 0,5 2,5
KOXKa, pe3uHa; 3,8 4,6 1,0 1,5 - 1,6 1,7 2,5 4.0
IJIaCTMAacCa; 44 | 124 | 1,2 42 3,0 3,3 2,7 1,8 5,6
TEKCTHJIb, 2,8 0,9 71,2 8,4 0,2 2,4 6,6 89 | 12,6

16
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ITpogomxenne Ta01.8

HanMeHoBaHHE HCXOJIHBIX
TaHHbIX

Homep Bapuanra

12

10 11 13 14 15 16 17 18
KaMHH, CTEKJIO; - 3,2 4,0 4,0 - 7,0 6,0 { 15,6 | 18,9
oTceB (<16MM) 7,7 | 16,6 | 10,0 | 87 1,3 8,0 6,3 | 124 | 14,7
- |- coomnowenue TEO:monaugo '
TBO:6yp.yromns 50:50| - | 65:35|70:30|70:30 | 90:10 | 85:15| -~ 95:5
TEO:Topd 20:80 | 60:40 | 50:50 | - - 155:45|50:50 | 55:45 | 75:25
TBO: onunku - 70:30 | - 95:5 | 55:45 - - 85:15 -
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| KoHTpoJsibHBIE BOIPOCHI

1 TpeGoBanus pns npaktudeckoro npumenenns 1BO B Buae
TOTUTHRA. :

2 [TapameTpsl, XapaKTEPH3YIOITHE TOILIHBO.

3 Mopdoaoruueckuii cocras THO.
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