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BBEOEHUE

3agaven KypcoBon paboTbl SABNSETCS 3akpenneHne TeopeTUyEGKK:
MONyYeHHbIX CTy4eHTaMn B npouecce obyyeHus:, U NpUMeHeHne nx B rnpak
pacyeTax, paclumpeHue Ob6LEeNHXEHEPHbIX 3HaHWN MO TEeXHUKE W TEXHO
xnonkonpsigeHusi. BbinonHeHne KypcoBon paboTbl ABNSETCa C oSl
paboTon Kaxaoro cTygeHTa, OCHOBAHHOW Ha rnybokoM mn3yveHuny y4eb n cnpa-
BOYHOW NiuTepaTypbl.

KypcoBasi paboTa BbINOMHAETCA MO 3a4aHuio, KOTOPO e1_npenogasa-

Tenb. 3ajaHne Ha NPOEKTUPOBAHWE NPSAWUIBLHOIO NPoun3 T eeT crneayto-
Wwmn Bua: «PaspaboTtaTb NPOEKT NMPOM3BOACTBA MPSKMU, 3yemMon ans Bblpa-
T

00TkM TkaHu apTukyna Ne ... .». MowHocTb habpukm e BaTbCHA MO O4HO-
MY U3 CrieayroLmnx YeTblpex BapuaHTOB:
1. Ha dabpuke yCTaHOBMEHO ... TbiCSAY NPSANSb TEH.

2. ®abpuka nepepabaTbiBaET ... K BOSIOKHA B CYTKW.

3. ®abpwuka BblpabaTbiBaET ... KI NPSKU B . @

B 3agaHum Takke ykasbiBaeTcs coepxaHne nodCGHnTensHOW 3anmckuy, rpadu-
Yeckon 4acTu paboTbl U OCHOBHbLIE ncfBurmK OA4HOM MHpopMaunn, NCNosib-
3yemon B pacdeTax. 3agaHue yTBepxaaeTc efyoowmm kadegpon «lpageHue

MosicHuTenbHasa 3anuc OTbl BKIMKOYaeT crieayrowme pa3aesbl:

HaTypaJ'IbeIX N XUMNYHECKNX BOJTIOKOH».
1 COOEPXA BOW PABOThI
o o

1. XapaktepucTtuka TkaHu. 3anp bl pacyeT TKaHMW.

2. KayecTtBeHHaqa xapakrep, PSKN.

3. Bblibop n obocHoBaHMe )

4. Xapaktepuctuka uc 3 cucTeMbl NpsgeHna 1 Bblbop TEXHONOMMYECKO-

ro obopyaosa
apakTepUCTUK BbIOpaHHOro o6opyaoBaHus.

12 COK UCMOJ1Ib30BaAHHbLIX NCTOYHNKOB.



2 BbINOJIHEHUE KYPCOBOW PAEOTbI

2.1 Xapakmepucmuka mkaHu. 3anpaeo4YHbil pac4yem u @
XapaktepucTuka TkaHu BblbupaeTcs M3 cnpaBOYHUKA o) ecTtBy [1,
2] v BbINUCbIBaeTCA B Buae T1abnuubl.

[nsa 3anpaBky TKaLKOro CTaHKa WM BblpaboTKM Ha aHW HeobxoQMMo
npeaBapuUTeNibHO COCTaBUTb 3anpaBOYHbIA PUCYHOK TK OTOpbIA COAEPXUT

cnepgyoLwmne anemMeHTbl:
- PUCYHOK NepenneTeHus;
- PUCYHOK NPOBOPKM HUTE OCHOBbI B PEMU3KM;

- pUCYHOK NpOoBOPKM HUTE OCHOBLI B 6epao;
- PUCYHOK KapToHa Unun o4yepeaHocTn o6 HUSNBEBOB;
- PUCYHOK NPOAOSIbHOIO 1 NonepeyHoro,Pas3pe3ol TkaHu.

MocTpoeHme 3anpaBodHOro pucyHE K NAeTca B COOTBETCTBUM C pe-

padhunyeckas 4acTb KypcoBon paboThbl NpeacTasnseT cobon nnaH ga
pacCTaHOBKOW TEXHONOMMYeckoro obopyaoBaHms. Q

KomMeHaaumsmMu, npuBedeHHbIMn B [3].
3anpaBo4HbIN pacyeT TKaHu MNpo
HOM B [4] 1 BKNIOYaET pacyeT crnenyo
LUMPUHbI CYPOBOW TKaHW;
LUMPUHBI 3anpaBku CypoBOd T o 6epay;
NANOTHOCTU MO OCHOB TRY*CY N TKaHW;
4yucra HUTeN OCHOBbLI PO POMOK B 3arnpaBke;

SBOAWILCA "COrnacHo Mmetoauke, rnpuseneH-
€TPOB TKaHWU:

PacuyeTHasa macca Q YTOYHbIX HUTEN B 100 NOroHHbIX MeTpax TKaHW
NN, yKa3aHHbIX B CTaHOapTe.

@EeHHasi xapakmepucmuka fnpsiku
B ctraHggpTaxWa TkaHb psagoM C IMHEMHOW NSIOTHOCTBIO NPshKn CTaBAaT Bykay,

obo3Havatowyo cuctéMy npsigeHuns. OTcyTcTBMe OyKBbl yKasblBaeT Ha KapaHyo
— Ha rpebeHHylo cuctemy npsiaeHust. Ecnun psgom ¢ nuHen-
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OcHoBHble nokasaTenu dUN3NKO-MEXAHNYECKNX CBOWUCTB Bblpa6aTbI

npsbku BblbupatoTes 13 [1] v BbiNnUckIBaOTCSA B BUAe Tabnuupbl.
2.3 Bbi6bop u o6ocHoB8aHuUe Cbipbs

OCHOBHbIMK (bakTOopamMn, onpeaensrwmMmMm COPTHOCTbL Mp aBAdoTCS,
npexae Bcero, Ka4ecTBO BOSIOKHA, TO €CTb €ro NPOYHOCTb, ANMHA U TO , @ Tak-
Xe TEXHOSOrM4YeCKnin npouecc.

Bbibop Cbipbsi B TUMOBYO COPTUPOBKY AN BblpaboTKu AaHHOW nu-

HEeNHOM MAOTHOCTU MPOU3BOAAT B 3aBMCUMOCTM OT €e ayeHUs!, cucTembl
cnocoba npsigeHna. 3agaya NpoekTUpoBaHUs cocTaBa CD% 3aKkni4yaeTcsa B
TOM, 4TOObI BbIOpaTb TaKyld COPTUPOBKY WM TakonW TexHesior KWW npouecc Ha
dabpuke, 4TOOLI NP MUHMMATbHbLIX 3aTpaTax Ha cbipbe W, 06paboTKy BbipabaTbl-
BaTb NPSXKY, COOTBETCTBYIOLLYIO CTaHAAPTY.

TunoBas copTupoBka BblbMpaeTcs no nutepatype [5, 6]. B 0603HayeHusx
COPTUPOBOK YKasblBalOT ABe UNdpbl: nepsas Ka oKasblBaeT TUM XJOMKo-
BOro BOSIOKHAa, a BTOpas (pumckas) — ero npo, IM copT (Hanpumep, 5-11 03-
HavaeT xnonok nsatoro Tuna Il copra). Mekome Mbl€ COPTMPOBKM MOTYT COCTO-
SATb U3 XJ10MNKa HECKONbKMX TUMOB N COPTOB. KMX cny4vasix cCopTUpoBKYy 0b6O3Ha-
YyalT (B OOHY CTPOKY) HECKOSNbKMMU , HauMHas ¢ obo3HaveHus Tuna u
copTta 6a3MCcHOro xnonka, 3aTeMm — X D e Tuna, Ho bonee HU3KOro unu
BbICOKOro copTa (BBOANUMOrO, COOT B LeNsAX CHMXEHUS CTOUMOCTM CMe-
CW UIN yINyYLEHNS ee KayecTBa) ONOK 4pYyroro Tuna.

CyuwiecTBylowine Tmnos codepxaTt nepevYeHb TUMOB U COPTOB
xnonka B cootBeTcTBUn ¢ NOC 6. BoiIBOp KOMMNOHEHTOB CMeceln MPou3Bo-
ANTCSA MO CNpaBOYHUKY [7].

B cooTtBetctBUMM ¢ O 79295 xrionkoBoe BOJSIOKHO B 3aBUCUMOCTU OT (pu-
3UKO-MEXaHNYECKUX MOKZ - LUTanenbHOMn MaccoasfnHbl U NIMHENHOM NNOT-
noe:1a,106, 1, 2, 3, 4, 5, 6,7 B COOTBETCTBMM C HOP-
1. TN XNONKOBOro BOJSIOKHA onpeaensT No Hau-
oBOe BONOKHO 1a, 16, 1, 2 n 3 TUNOB OTHOCAT K AJINH-
HOBOMOKHUCTbIM non4yaTtHuka, a4, 5, 6 n 7 TMNOB - K CPeAHEBOSTOKHUCTbIM
copTam xnonquHm

XIOMNKoBOE BOMOKMO KaXaoro Tuna B 3aBUCMMOCTM OT LBeTa U KoadhduumeHTa
3penocTu 3 JJ,G’FIPOT Ha NATb NPOMbIWAEHHbIX COPTOB: bupnHun (1), VIKKMH4n
(1), Yumpe ypTvHumM (IV) n bewunnun (V), cornacHo TpeboBaHUAM, yKasaH-
Hbl , N B COOTBETCTBMM C 0Opasuammn BHELLHEro Bmuaa.
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Tab

HOprI no TUNam XJrionkoBOro BOJIOKHA
HanmeHoBaHWe nokasare- 3HayeHue nokasaTens
ns 1a 16 1 2 3 4 5
LLItanenbHaa maccognuHa, | 40,2 | 39,2 | 38,2 | 37,2 | 35,2 | 33,2 | 31,2 | 30,2 ,2
MM, HE MEeHee ’
JInHerHas NNoTHOCTD, 125 135 144 150 165 180 oonee
MTeKc, He bonee 200
YpaenbHasi paspbiBHas
Harpyska, cH/Tekc
| copT. 6asucHas: 35.3- [ 34,3- | 33,3- | 31,4- | 294- | 2 23,0-
36,3 | 3563 | 343 | 324 | 30,4 5 : 24,0
Il copT. He MeHee: 343 | 333 | 324 | 304 | 284 5,0 23,0 | 22,5
Tabnuua 2
HopMbl no copTam XJIOMNKOBOro BOJOKHA
Copt | KoadhduumneHT 3pe- §mnam BOJIOKHA
n10CTV NO TMNam BO-
NOKHa, He MeHee
1a,16,1,2,3 | 4-7 4-7
| 2,0 1,8 biM Kpe- |Benbii nnun 6enbin ¢ npu-
OBbIi B 3a- |pOAHbLIM KPEMOBATbLIM OT-
oro copta  |[TEHKOM
s xnonyar-
Il 1,7 Ao KpemoBoro ¢ oT- |OT maTtoBo-6enoro oo Kpe-
bLUMMMU XENTbIMWU NAT- [MOBOro ¢ 6neaHo-KenTbiMn
LLENKOBUCTOCTb U NAOT-  [NSiTHAMK
€M B NepBOM copTe.
i 1.4 TOBO-6enoro o kpemosoro unu  |OT Tyckno-6enoro go kpe-
0 HepaBHOMEPHOW OKpaCcKu C MOBAaTO-XXENTOro C XenTo-
Mu nsTHamu. CepoBaTbi OTTe- (BaTbIMU NATHAMM C MaTo-
H BblM CEPOBaTbIM OTTEHKOM
v 1,2 enTbii unn 6negHo-xenThin Hepase- |OT Tyckno-6enoro un kpe-
. HOMEPHOW OKPaCKu C CePbIM OTTEHKOM V| MOBOTIO [0 XenTo-
¢ 6ypbimn naTHamn. Bes bnecka KPEeMOBOrO C cepbIiM OTTEH-
KOM 1 BypbiMK NATHaMM
\% M Ot 6yporo go xenTtoro ¢ natHamu. Ce- | Tyckno-6enbiin unm Tyckno-

pbIv

KpeMOBbIN 00 SPKO-XXeNnToro
¢ 6ypbiMn naTHamu. Cepblni.




CopT XNOMKOBOro BOSIOKHA ONpeAensoT no HanxyawemMy nokasaTento.
kKoBoe BOJSIOKHO BupuHum (1) n UkknHunm (ll) coptoB no yaenbHoOW paspb Ha-
rpy3ke QOMKHO COOTBETCTBOBaTb TpeboBaHNAM, ykadaHHbIM B Tabnun
CopepxaHme 6Ga3MCHOro xmnomnka B CMeCsX, COCTOSLLMX U3 2-X KOM

JOJKHO ObITb He MeHee 60%, a B cMmecsix, cocToAWwmMX U3 3-x n bonee KOMNOHEH-
TOB, - He meHee 40%. 4

C uenblo yny4lweHnst nokasaTtesnen CBOMCTB CMeCH K BoSlokgam 6a oro Tu-
na n copta pekomeHayeTcs gobaBnAaTb BOMOKHO nmbo 6on bl MEXHOro
TMNa TOro e copta, unu 6oriee BbICOKOrO CMEXHOro CopT Xe Tuna, 4to u
0asnCHLIN (U CMEXHOIO C HUM).

[na ygelwesneHnss CTOMMOCTU CMeck (npu gocTaTt 3anace npoOYHOCTU

NPs>KM) K BONOKHY 6a3nCHOro Tuna u copTta pekoMeHOyeTcCs aBrsiTb BOJIOKHO
Bbonee HM3KOro CMEXHOro copTa TOro Xe Tuna nnn 60eeHn3Koro CMeXHoOro Tmna
TOro e copTa, YTO U HGa3UCHbIN (N CMEXHOIo C HUMY: N Npsiky Tpedyemon
NMHENHOW MAOTHOCTU MOXHO BblpabaTbiBaTb U3 HECKOSTbKMX TUMOBbLIX COPTUPOBOK,
TO He06X0aMMO BbINUCaTb UX BCe, YTOObI BbIOP Tvnﬁanyro.

Ha ocHoBe BblOGpaHHbIX TUMOBbLIX COPTU patoT cenekuMoHHble cop-
Ta XroNYaTHUKa M BbINVCHIBAIOT TexHONBMeC BOMCTBA BOSIOKHa onda Tpebye-
MbIX COPTOB xJiornka [7]. TexHonorn4eckue UCTBa HeoOxoaMMO npeacTaBuUTb B
Buae tabnuubl, JaHHOW B NPUOXEHUN

Mpn nopbope xnonka B CMECKY KaeTcs OTKIIOHEHME MO FIMHENHOW
nnoTHocTn bonee, Yyem Ha 18 mTek

bHOGTM BblbOpa Cbipbd NPOBOASAT C MOMOLLbI (hopMyIbl
npodeccopa A.FRCori@ebeBa, onNUChIBatOLLEN CBSA3b CBONCTB Xrion4yaTtobymakHOM
NPsS>XKN co CBOWTBa XJTOMKOBOrO BOSIOKHA, M3 KOTOPOro oHa BbipabaTbiBaeTcs.

OTa hopmyna BOSIIET onpeaenuTb OTHOCUTESNbHYIO PaspbIBHYH Harpysky
NPS>KN KO 0 cflocoba npsiaeHus:
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roe

K - KO3(PUUMEHT, onpeadensieMbln No pasH mMe
KPYTKU ot U KPUTUYECKNM Koaq)dm&e OM N Olryp.
dakTnyecknn KoOIPUUNEHT prTKVIN onpegenalT no Tabnuuam,
nMerwmnmcAd B «CnpaBquMKe no Xron H
HOW NNOTHOCTWU npsA>Xnu, Ha3Ha4eHunA

P =Lal1_ 003750, - 222
TB

T

B

Prn — oTHOCUTENbHas paspbiBHAas Harpyska npsiku, cH/Tekc;

Pg — paspblBHas Harpyska BONokHa, cH;

Tg — NMMHEerHasa NNOTHOCTb BOMNMOKHA, TEKC;

Tr — NMHenHas NNOTHOCTb NPSXK, TEKC;

Lwt — WwWTanensbHasi 4fivHa BONOKHa, MM;

Ho — yaenbHasi HepoBHOTa NPsKM B NPOLIEHTaX, Xapakrepus
norn4yeckoro npouecca (ona kapgHoro npsgeHuns Hyo &4,
Hua Hy = 3,5-4);

N - KO3PMDULMEHT, XapaKTepuUsyoLnin COCTOSHNE O

s1 (NP HOpManbHOM CO-
CcTosAHUM obopyaoBaHusa n = 1, Npu ynyyweHHOM COCTOsiHMM 06opyaoBaHus 1 paboTte
Ha NPSAWMBbHBLIX MalUHAX C ABYMSI CITOXEHUSIMU po§mubl n = 1,1; npn HeygoBne-

TBOPUTENBHOM COCTOSIHUM 060pYyAoBaHNSA A= -0,9

);

dakTU4eckMm KoappuumneHTom

» [7], B 3aBUCUMOCTU OT NNHEN-
WHbI BOMOKHA, U3 KOTOPOro Bblpa-

BaTbiBaeTCA Npsixa.

Kputnyecknn koadppuumeHT Kpy a

onpenendarT No aKkCcnepnmMmeHTarnb-

Hou cpopmyne npodpeccopa

da
~ 0-70P, )P, L 57.2
LT

e i Jr,

HTa KPYTKW, HAX0OAT Pa3HOCTb MeXAy HUMWU, Mo
KoadppmuymeHTa (tabnuua 3).

L)

Tabnvua 3
koadPdmumneHTa K B popmyne A.H. ConosbeBa
OlT kP K Ot - OTKP K Ot - 0T KP K
4,7 0,96 3,16 0,99 15,8 0,88
16 0,98 4,74 0,98 18,9 0,85
1,58 0,99 6,32 0,96 22,1 0,82
1 9,48 0,94 25,3 0,79
- 12,6 0,91 - -

B BCe BEJIM4YMNHbI B d)opmyny, onpeaenAarnT OTHOCUTESIbHYHO pa3pbiB-

%}OH NPAXN.




B cnyyae, ecnu B coctaB COPTUPOBKM BXOAUT BOSIOKHO HECKONbKUX COP
B dopmyny criegyet noAcTaBUTb CpegHEB3BELUEeHHble MokasaTenun Tex ye-
CKMX CBOMCTB BOJSIOKHA.

OnpenennB OTHOCUTESbHYIO Pa3pbiBHYKO Harpysky npsbkn no gop
deccopa A.H. ConoBbeBa, CpaBHMBAOT €€ C OTHOCUTESNIbHOW pa3pbiBHOW HArpys3-
KOW MpsKu, yKasaHHOM B cTaHgapTe. Ecnu pacyeTHoe 3HadeHue CUTEMNbHON
paspbIBHOW HArpysku Mpskn paBHO €e CTaHOapTHOMY 3HAYEeHU UNnu bllLaeT
ero B npegenax go 0,5 cH/Tekc, 10 BblIbpaHHasa copTMpoB n nsa Bblpa-
0OTKM NpskM K obecneumBaeT nonydeHue npsku Tpedbyem TypoBku. Ecnu
pacyeTHOEe 3HaYeHWe OTHOCUTENbHOW pas3pbiBHOW Harpy n 3Ha4YMTENbHO
npesbllIaeT ee CTaH4apTHOE 3HayYeHue, TO COPTUPOBKA %am nosiyyeHune
npsku Tpebyemon paspbiBHOM Harpy3ku. OgHaKo aTo Ll rOBOPUT O TOM,
YTO B 3TOM Cfny4Yyae UCMNONb3YT CAULWIKOM JOPOroe chipbe€NB 3TOM criydae cneayet

BblbpaTb COPTUPOBKY, BKITOHAIOLLYIO BOSIOKHO Bornee opTa.
Ecnn pacyeTHoe 3HayeHMe OTHOCUTENbHOW Pa3pbiBHOW HArpy3ku MpsiKu

MeHbLLIEe ee CTaHAapTHOro 3Ha4yeHusl, To BblOP coﬂlposka He npurogHa, Tak
Kak He obecrneyvvBaeT NonyvyeHne nNpsbxku Tpegyemon PbIBHOWM Harpy3ku. B aTom
t0

crnyyae cnegyeT BblOpaTb copTMpOBKy,’B\ yl0 BOJIOKHO 6oree BbICOKOro
a

copTa.
XITORMaTOOYMaXXHOM NPskM NMHEBMOMEXa-
yeTcsl MCrnonb3oBaThb CrieayoLyo

[na pacuyeTa paspbiBHOW Harpysk
HM4yeckoro criocoba dopmMmnpoBaHus

chopmyny:

roe Ho =3 -3,5%;

Yyeckoro crnocoba popMMpoBaHUSA OTNNYAETCA OT aHanorM4yHon 3aBMCMMOCTU ONA
KonbL,EeBO 6a, nonpaBka Ha KpyTKy onpeaenseTcsa no Tabnuue 4.

&



MonpaBka Ha KPYTKy

T - ATKP k T - ATKP k o1 - OTKP k
-14 0,8 -6,5 0,92 -3,2 0,98
-11 0,85 -5,6 0,94 0 1
-8,5 0,9 -4,7 0,96 3,4 0,98

Ta6%
ar -
7,3
11,8 0,
15, 0&
TBE BOJIOKOH pac-

B

OTHOCUTENbHas paspbiBHAs Harpyska npsbku U3 UCKYC
cunTbiBaeTcs no popmyne npod. B.A.YceHko

2,8

T_
I,
HO =2,5-3,5;

B - KO3(PULMEHT, YUNTLIBAIOLLMIA BMSHUE HEPaBHOMEPHOCTM BOMOKOH MO ANVHE, onpe-

7,

R=R,|1-0,0375H, - 1-

roe

JensieTcs B 3aBUCUMOCTM OT 6a3bl BosIokHa no tabn. 5. .
Tabnuua 5
3aBUCUMOCTb KoaqacbmweH T 6a3bl BONTOKHA
basa, % 50 n 6onee 45 40 5 30 25 15 10
B 1 0,99 0 , 0,9 0,85 0,75 0,68

KoadpdpuumeHT Kputnyeckom KpyTK endeTcs rno opmyrne

25+@
T
1000
TB
WA NOnpaBKy Ha KPYTKy, onpegensieTca B 3aBu-
£CKOro M 3anpaBoOYHOro KO3(PMULUNEHTOB KPYTKU MO

-4

IHIT

KoadhdomumeHT Kk,
CYMOCTM OT pa3Hae

Tabn. 6.
Tabnuua 6
[NonpaBKka Ha KpYTKy
01 - OTKP § 1 - O1kP k Q1 - O1KP k Ot - O1 kP k
-18,8 0,7 -948 0,90 0 1 6,32 0,95
LG,SZ 0,95 3,16 0,99 9,48 0,94
-3,16 0,98 4,74 0,97 15,8 0,87

OAHOCTW BbIBpaHHOW COPTUPOBKM UCMOMb3yeTcsa hopmyna, npeano-
eccopomM BaHuunkoBbiM A.H.




Rew = RpemKem,

rae  Rcw — oTHOCUTEnbHas pas3pbiBHAsA Harpyska npsikmn n3 cmecu, cH/tekc;
Rgcm — CpedHeB3BeLLEHHast OTHOCUMTENbHas paspbiBHAs Harpyska BOIO
cH/Tekc;

RB.CM = RB.lBl + RBZBZ )

roe Kcom — kO3hpULUMEHT NCNONb3oBaHNST Pa3pbiBHOW HArpy3kn BOSTIOKOH CMECH e, onpe-
aensemMblv no cnegytowen gopmyne:

KCM=K1_aB2+bB§1 N
roe  PBi v B2 — 40NN MeHee pacTskMMOoro u 6onee pacTsiKMMOro KOMO@HEHT acce;
€1 N & — OTHOCUTENBLHOE Pa3pbIBHOE YANIMHEHME BOMOKOH MEHE TSHKMMOro n Gonee
pacTs>KMMOro KOMMOHEHTOB, % %
a n b — k0o OUUMEHTLI, yUnTbIBAKOLLME PA3NNYNS B CBOWC BO. H
€

€, Ty, ’

VICT*CMGLIJVIBaeMbIX BOJIOKOH, Nnpu
MeLlInBaHUM Xrnorka ¢ UCKYyCCT-

rae  Mcrp - KOIPMULMEHT, YUNTLIBAIOLLNIA CTPYKTYPH
CMeLUNBAaHMKN XIOMKa C CUHTETUYECKMMMN BOTIOKHaMM

BEHHbIMW BOJTOKHaMu ncrp=1,1; Q
M XJFIOMKOBOro BOMNOKHA UNU MeHee

K1 — koa(bdunumMeHT ncnonb3oBaHns paspblBH@M,Har
PacTSXKUMOro BOSIOKHA B NPshKe U3 CMecen BO UTbIBaeMbIA ONA XITONKOXMMUYECKOM

npsbkm no popmyne A.H. ConosbeBa

5
K, =|1-0,0 1-— [kn.
T 1IJ_IT
TB
Ecnn manopacTtsaKumbiM_KOM HTOM SIBMISIETCS UCKYCCTBEHHOE BOJIOKHO, TO
pacyeT koadppuumeHTa K; ngaetcsa no popmyrne B.A. YceHko.
2,8 7,83

0375H, - 1- kg

Mpy cocTaBNEeHM, CMECK XIOMKOBbIX M XUMUYECKUX BOMOKOH HEeobXxoammo
OPVEHTUPOBATLC peRoMEeH1aLIMM N0 NPOLIEHTHOMY BIOXEHMIO XMMUYECKUX BO-
TIOKOH pasHordiBuaa’

ble U NONUaKpUINoOHUTPUNbHbIE BoNokHa — 33 — 67 %;
ble BOJIOKHa — 15 — 25 %.



ABTOMaTm3anpoBaHHas nporpamma «YarnDPS» nossonsieT pac
PbLIBHYIO Harpysky XrornkoBOW, XJTOMKOXUMUYECKON N YNCTO XMMUYECKOMN NPSIKU,’ Bbl-

OpaTb TMNOBYK COPTUPOBKY, NOMYYUTb rPaUYECcKy0 3aBUCUMOCTb bisfBi Ha-
rPY3KW OT pasnUyHbIX NokasaTenen npsixum.
H

2.4 Bbi60p copmupoeku u pac4dem pa3pbIi8HOU Ha2py3Ku ¢ nomMouw
asmomMamu3uposaHHoU rnpozpammbl «YarnDPS»
cumn

OCHOBHbIM [OCTOMHCTBOM MNPOrpaMmbl SIBNSIETCA O AaHHbIX
CBOWCTB pasfiMyHbIX CENEKLMOHHbIX COPTOB XJOMKa, cTaHaa 3HayeHuIn pas-
PbIBHOW Harpy3ku Npsiku, BO3MOXXHOCTb CaMOCTOSITENbHOT 30aHIS COpTUPOBOK,
4YTO MO3BONSET NPOM3BECTM pPacYeT Pa3pbIBHOW Harpysku KOpOTKOE Bpe-
MS.

1. Bbibop nporpammbl, MO KOTOPON ByaeT Npomn3BOANELCA pacyeT paspbiBHON
HarpysKku:
e pacyeT OTHOCUTENbHOW Pa3pbIiBHOW HArpy3knM Xrnon4atobymMakHON Npsikn no

dopmyne npod. A.H. ConoBbeBa,; 4
e pacyeT OTHOCUTESNIbHOW pa3pbliBHOM V3K APSKN N3 CMECU PasfinyHbIX
BOJIOKOH o cpopmyne npod. A.H. Bqulﬂo ;

e pacyeT OTHOCUTENbHON paSprBHOﬁNM NPSKN U3 CMECU OOHOPOAHbIX
XMIMUYECKMX BOSNOKOH Mo hopmyrie npo CEHKO.

2. PacyeT paspbIBHOM Harpysku
Pac4yeT oTHOCUTEnbHOU pasp on
a

3KM XJfionyaTtobyMadkHOM MpPsKK Mo
dopmyne npod. A.H. ConoBbeBa

B OkHe MeHI «npska» €HMe JIMHEMHOW NIOTHOCTU MPSXKU, Ha-

3HayeHne (OCHOBa WNKN YTOK), Bb €M N3 Cnucka cuctemy npsaeHus (KkapaHas
unun rpebeHHasn), copT np clwnn, nepsbi, BTOPOW) M crnocob npsgeHus
(konbLEeBOW UK MHEBMOME yegkun) (puc. 1).

Mpaka

Hanee nubo Bbibnpaem TUMNOBYIO COPTU-
POBKY K3 cogepxawmuxca B 6ase [aHHbIX
(pnc.2), nmnbo, ecnu Heobxoammo, 3agaem
COPTUPOBKY BPYYHYH), YCTaHaBnuBasa Konudye-

CTBO KOMMOHEHTOB B CMecU, Bblbupasi copT n
CHCTEMa NpAae
| y TMn BomnokHa (puc.3). lNpn aBTOMaTU4eCcKoMm
KapaHanA
Bbl6Ope COPTMPOBKM HaKmMmaeM KHOMKy «[lo-
NCK», MPU 3TOM Ha 3KpaH BblalTCA TUNOBbLIE
COPTUPOBKM AN COOTBETCTBYKOLWEro aAnana-
30Ha NMHEWHbIX MAOTHOCTEN MPSAXWU, U3 KOTO-
pbIX NPON3BOANTCS

MHHERHAA NNOTHD

HazHaqeHHe

|DCHDBE




Bbl60p. B npaBoM OKHE «npl/IMe‘-IaHl/Iﬂ» YKa3blBaeTCA, €Clln Heobxoamm
LEeHTHOE coaep’KaHne BOJTOKHa Kakoro-nnbo KOMMNoHeHTa.

(%) Boifop copTvposky () Fa4aHHE COPTHROBKH

MpHMESEHKS | 3 nonkoBoe BonokHo 2-11
Mamck

MHH, NMH, NNOTHOCTE, TEKC IMEIKE. NHH, MNOTHOCTE, TBKCIHEIBHEI‘-IEHHB ICMETBMEI npAAEHHA ICDDT MpAxH ITHI‘IDBaﬂ COPTHPOEE,

nd

19 28 OCHOES KapaHaa BRICLLMA 3-1, 3-1I, 2-1
19 25 OCHOES KapaHaa EICLLMF 3-1, 3-1I, 2-II
OCHOES KapaHaa EICLLMF 31, 311, 2-1,
“
OCHOES KapAHad BBICLLMEA R
19 28 OCHOES KapaHan BRICLLMA
19 28 OCHOES KapaHaa BRICLLMA
19 28 OCHOES KapaHan BEICLUHA
19 28 OCHOES KapaHaa BhICLLUMA

PucyHok 2 - ABTOMaTnyecknin BbI6op COPTUPOBKK

() Brifiop copTMpoBKK (%) Sa48HKHE CODTHDOBKM Moc a Unm 3agaHuma cop-
TUPOBKMN HaXMMMaeM KHOIMKY «}J,anee»,
Kommsecteo komnorermos (3|3 npw OTK@BIBAETCS OKHO C (PU3NKO-

. MexXaHn4y MU CBOMCTBaMM pasnny-
1-bIH KOMOOHEHT |3 v| - |II v|
. Hbl EINEeKUNOHHbIX COPTOB XIOMKa
Z-0H KOMAOHEHT |3 v| - |III V|
L, B Bbl6paHHyI-0 COPTUPOBKY.
3-HH KOMNOHEHT |2 V| - (II W n3Bogunm Bbl60p ceJleKynoH-
1
4-BIf KOMNOHEHT 1 - COpPTOB XJIOMNKa U3 UMEKLWNXCA B
111
S-bIi KOMMIOHEHT 1 — |I¥ AaHHBIX.
ocne Bbl60pa ceJleKUMOHHbIX
COpTHpOEK.S
|3-II P e— OpPTOB XJ10MKa, BXOoAALLNX B COPTUPOB-

Ky, H&XXMMaeM KHOMKy «[anee».

PucyHok 3 - Beibop cop n [Npn 3TOM OTKpbLIBAETCA OKHO, rge
BPYYHYIO npon3BoanTCsa BbIOOP NapamMeTpoB, He-

obxoauMbIX AN pacyeTa paspbiBHOM

Harpysku (puc.5):

® MPOLIEHTHOE C Oro KOMMOHEHTa 3aJaeTcda nepemeLleHem ykasa-
Tens no NMHeuke. HeobXxoaAnMO cneauThb 3a TEKCTOM NpUMeEYaHns;

e BbIGpaeM 3HaYeHNEe Y aenLHoM HepoBHOTLI HO 13 NpeanoXeHHOro psaa;

¢ BbiOMpaeM 3HavyeHe KoadhdumuMeHTa cocTosiHua obopydoBaHus n 13 npeano-
XXEHHOro pﬂ,l:li

e Npu Ha , orfm «MopobpaTtb KOIPPUUNEHT KPYTKM» NporpaMmma aBToMaTu-

B MpaBOM OKHE 9KpaHa Tabnun4HbIn KOMPPULUMEHT KPpYyTKM B 3a-

accyYMTaHHOM cpefHeB3BELUEeHHOW ANUHbI BOSOKHA. [pn aToM Ha

HWXKHEM OKHe MOSABMAITCA CpefHEB3BELUEeHHble MnokKasaTenu

NWHENHOW NIIOTHOCTU U OTHOCUTESIbHOM Pa3pbIBHOW Harpys3ku BOJSIOKHA.




KoahdpmumeHT KpyTKM MOXHO Takxe BPYYHYIO 3adaTb Mo npeasioXeHHOW

ue, BblaesimB ero 3HaveHume.

CENEKLMOHHEN CopT Bua chopa  WTaneneHaA AnkHa, MM Koad-T spenocti | Tk, nioTHOCTE, MTeke | Pasp, Harpyska, cH - OTH. pasp. Harp

MHIMKO-MEXaHWIECKWE CBOMCTEA BONDKOH 1-ro KoMNoHeHTa (3-1)

Tepres-7 PyqHOR

Tepmes-7 TALWMHHEIA
»

6465-B MaLLHHHEIA

MUIMKO-MEXaHHWUECKWE CBOMCTEa BONOKOH 2-T0 KOMNOHeHTa (2-11)

38,9 2,1
36,9 2,1
39,7

39,5 2

138 4,5 32,6
143 4,5 31,5

6249-6 PydHOH
62498 MaLWHMHHEI
C-6037 PyyuHOA

PyuHoH

9 1,8
38,7 1,8
40,1 z

39,8 1,8

PucyHok 4 - Bbi6op cenekumMoHHbIX COPTOB XJ10M

MpouEHTHOE COAEP¥AHHE KOMINOHEHTOE

PucyHok 5 - Bbl n

Nocne TOrO, KakK

1-bIA KoMNoHEHT (3-1) MpHMEYAHHA

ANONEOEDE BEONOKH I He Gonee
15%

al%s

0%

L 4

ad H TanpAxK | 4,5 b MNoaobpaTe
koahHLHEHT
GopyaoEaHkA |1,00 W KPYTEH > & >

PHadA pazpblEHan Harpyska: 31,88 cHfTekc
MEeTpPOB, HeobxoauMbIX Ans pacyeTa paaprBHOI7| Harpys3ku

obxoanmbie napameTpbl AnAa pacyeTa Bbl6paHbI, HaXnma-

AXXEeHbl criegyoLne nokasarenu:
OBKa N NepeBof ee B HOBYK copTupoBKy cornacHo NOCT 3279-



e CelleKUMOHHbIE COpTa XJ10MKa U NPOLEHTHOE CoAepKaHNe KOMMOHEHTOB;
e CpeHEB3BELLEHHbIE NOKa3aTesn BOSIOKOH CMECH;
e laHHble pacyeTa no copmysne npod. A.H. ConosbeBa (pakTnyeck
€HT KPYTKN, KPUTUYECKUN KOIPMULIMEHT KPYTKN, KOI(PPULMEHT K).
Ecnun pacyeTHoe 3HayeHne paspbiBHOM Harpy3ku npesbiwaeT 3HadeHne TOCT
B npeagenax 0.5 cH/Tekc, nponssoaum pacnedaTky pesynbtaTos. [1 oM ’pmme-
YaHWe BHU3Y OTYeTa BblAENEeHOo 3eMNeHbIM LBETOM.

Marn Cepewc HacTpoRkk CNpagka &

INWHERHaA NNoOTHOCTE NpAxK: 25,0 Tekc
HazHaueHre NpAxK: OCHOES

COpT NpAXK: NepEbA :%

CHCTEME NPAJAEHKMA. KapaHaA

Cnocof NpAageHMA: KONbUEEOH

FcxogHaA copTHpoEka <nonka: 5-1I, 6-1, 5-111
HoeaAa coptHpoeka x<nonka: 5-I, 5-II, 6-1II

MpoueHTHOE COABP¥AHKWE KOMNOHEHTOE:

1-bift KoMNOHeHT (5-11, "108-¢") - 40% &
2-0F KOMNOHEHT {(6-1, "TawkenT-1") - 30%
3-MA KomnaHeHT {5-1I1, "108-0") - 30%

LUTaneneHas govHa: 31,7 MM

NMWHEAHaA MNOTHOSTE: 0,168 Tek
PazpeieHaa Harpyska: 3,97 cH
OTHOCKHMTENEHAA paspeIEHE

JaHHble pacuyéTta no fopmMyne

DakTrdeckrid Ko3ddmy M 39,8
KpuTHueckki Koadidmy YTHE: 36,94
Koaddwmuyment k: 1,00

NSTOTHOCTb, Has3Ha4yeHne, COpT MPsXKU, cuctema u cnocob npsge-
HUSI). crnevaTku oT4yeTa Haxxmmaem KHonky «Panny», nanee «lMeyatby.



Ecnun pacyeTHOe 3HayeHue paspbIBHOW Harpyskn meHee 3HaveHus 'O
npesblwaeT ero 6onee yem Ha 0.5 cH/Tekc, npumeyaHne BHU3Y OTYeTa B JEHO
KpacHbiM UBeTOM. B aTOoM cnyyae, Haxumasa kHornky «Hasag», BOS3E
npegblaywmMm OKHaM M U3MEHSeM COPTUPOBKY WUIKN CeNeKUUOHHbIA Cop
cbopa (MaLIMHHBLIM UM PYYHOM), NPOLEHTHOE coaepXaHMe KOMMOHEHTOB U

nocrie Yyero 3aHOBO NPON3BOANM pacyHeT PaspbiBHOW Harpy3Ku. 4

Mpn pacyeTe paspbiBHOM Harpy3ku MpskKuU MHEBMOMEXaHKMYECKO nocoba
npsgeHna No Metoauke, NpMBedeHHon B n. 2.3., B Tabnuy I ameTpoB,
HeoOXoOMMbIX ANsl pacyeTa pas3pbiBHOW Harpy3ku» (pmc.5),%cbcbmu,mema
KPYTKN HE NPON3BOANTCS, @ paccunTbiBaeTcs no goopmyne

PacuyeT oTHOCUTENBHOM pa3pbiBHOM HArpy3kun rnpsixu eCl pasfnnYHbIX BO-
NOKOH no dopmyne npod. A.H. BaHuumkosa.

B OkHe MeHIo «npshka» 3afjaemM 3HayYeHue NUHen-

HOW NAOTHOCTU MNPSKK, Ha3Ha4YeHne (OCHoBa Unn yTOK), IR

MMHEMHAA NNOTHOCTE, TEkC
Bb|6|/|paeM cucrtemy npageHud (Kap,D,Haﬂ nnn rpeGeH- |25 |

Has), COPT MPsKKU (BbICLUNIA, NEPBLIN, BTOPOW) co6®
. o HEI3HEI‘-|EHHE
npsgeHns (KonbLeBon nnm nHeBMoMexaHn4eckni [ocwosa 3
7). L 4 e
HMCTEMA NpAALEHHA
B okHe MeH «xronkoBoe BOJ‘lOKHO»N7 as- [<aparar 3
bIBHOE YANIMHEHNE XIOMNKOBOIO KOMMOHEHTAYRUC:7).
P yA ) [+] CopT npssm
B okHe MeHI0 «XumMuyeckoe BONQKH pUC.8) BbI- [nepeer v
Bupaem TUN XMMMUYEeCKOro BONokHa Laennd3d@lpHoe, BUC-
Znocof npaaeHHa
Ko3Hoe, [MAH 1 1.4.), NTnHenHyo nioT XUMWYECKoro | konbussoii v|
BonokHa (0.17, 0.33 Tekc u H 3KN XMu4e- N
CKOro BOJSIOKHA M NPOLEHTHOE CO aHNe XMMUNYECKOro Pasp. yAnMHeHHE, %
BOMIOKHa B npsbke. 3Hade KY«OTHOCUTENBHOE & |
paspblBHOE YASIMHEHWE BO , GH/Tekc» n «PaspbiB- HHMHUECKOE BONDKHD
HOe YANMHEHWE BOJSIOKHA CTaHaBnMBaKTCs MO THn
o | nonagKpHoE A |
YMOMYaHUIO U3 Ta 3hadeHunn. Npu Heobxoam-
OPH BonokHa, cHfTekc
MOCTU UX MOXHO W8M b BRYYHYHO. 45,2 E
Hanee pdgyeT BeneTeR, kak B n.2.1. MNpun BbIGOPE T E——T—
NPOLEHTHOIO COREPXKAMUA KOMMNOHEHTOB (pUC. 5) yyu- E =
TLIBAKOTCS TOMLKO OKHa Xorka, BXoAsLume B COpTu- f;”:';“”a“ MASTHOETE, Te't|
POBKY. ANMHa BONOKHE, MM
M%quTe cogepXaTcsli BCe [AaHHble, k2l vl

MpoOUEHTHOE BROXEHHE, Y
|33 |

n.2.1, a Takke pacyeTHble 3Ha4YeHud
Y3KM XJTOMKOBOro KOMMOHEHTa, pacyeT-
bl No popmyrne npod. A.H. BaHuuko-

PucyHok 7 - NapameTpbl
NPSKK



PacuyeT OTHOCUTENbLHOW Pa3pbIBHOW HArpyskm Npsiku M3 CMecu ogHO
XUMUYECKNX BOSTOKOH No coopmyne npod. B.A. YceHko.

B okHe MeH «npska» 3ajaem napameTpbl Wafin Cepemc
NPsS>KM - 3HA4YeHWEe JUHEeWHOM MNIOTHOCTU MPSXN, Mpasa
yAenbHOW HepoBHOTbI Ho, daktuyeckuii koadhdu- “2”5”‘9“”‘3“””””““” Te
LIMEHT KPYTKN. B OKHE MEHI0 «XMMMYECKOE BOSTOKHO» .J
BblOMpaem Tun BOSIOKHA, 3aJaeM 3HaYeHUsd NNHER-
HOW NAOTHOCTU N ANNHBI BOSTIOKHA (puc. 8).

3HayeHus nokasatens «OTHOCUTENbHOE pas-
pbIBHOE YyANWHEHME BOSOKHA, cH/Tekc» ycTtaHaBnu-
BalOTCA MO YMOMYaHUIO M3 TabSIMYHbLIX 3HAYEHUN.

Mpn HeobXoOMMOCTM 3TOT MoKasaTenb MOXHO W3-
MEHUTb BPYYHYIO. nonkadpHos v|

ECKHH Kaad-T KRy TEH

NosIBNSAOTCA pacYeTHble 3HAYEeHUSI OTHOCUTENbHOW |45,D |$
pa3pbIBHOW HArpy3kn XMMMUYECKON NPSKN. 4 [
||:|,1? v|

JANHHa BONaKHA, F
|33 v |

PucyHok 8 - NapameTpbl
NPSXKN

2.5 Xapakmepucmuka b oli cucmembl npsideHuUs1 u eb160p

mexH u 020 obopydoeaHus
MocnenoBaTenbHOCTb B eHNs BOJNTOKHUCTOro MaTtepuana B npshky npu-

HATO Ha3blBaeTb cUC |!!|| npﬂdeHun. Flpvl 9TOM B MNMOHATUE CUCTEMDbI NpAae-

HUSA BKNOYaloT OPSAOK onepauuin, Npous3BoAMMbIX Hag BOSIOKHAMU Y
OGyayLwien npshkn, onpenenstoLlero CBOMCTBa, KOTopble

psaxe n n3gennsam mn3 Hee. B xnonkonpageHnn ncnonb3yroT-

opbix byaeT npon3BoanMTbLCA 00paboTka Chipbs ASs1 NONyYeHus nps-
s13aH ¢ pa3paboTkon nnaHa NnpsaeHns.



B aTtom pasgene Heob6xoaMmo gaTb XapakKTepPUCTUKY UCMONb3yeMON C
npsaeHns, NpeactaBUTb CXEMY TEXHONOrMYecKoro npouecca nosyvyeH sgnps
yKasaTb LeSfiM U CYLLHOCTN TEXHOSOrMYeckmx npoLeccoB nepepabo @
NPsKy.

Mpn BbIBOPE TEXHOMNOrMYECKoro obopyaoBaHns HEOOXOAUMO YYuTbIBAThL' OC-

HOBHbIE€ HanpaBneHUs PasBUTUS TEXHUKN N TEXHONOMMKU NPSanIIbH ondBoncT-
Ba [8].
2.6 CocmaesieHUe mexXHU4YeCKUX xapaKkmepucmuk dgeaHus
B TexHunyeckonm xapakTepucTuvke Kakgon MaluWHbI MO KpaTKo yKa-

3aTb ee Ha3HayeHue, ypoBeHb aBToOMaTmM3aumm, JOCTOMABTBA aBHEHMIO C Opy-
M obopyaoBaHueM. [lanee HYyXHO yKkasaTb napamMeTpbixapakTepusyrome oc-
HOBHble paboyne opraHbl MalUMHbI, MPUBECTU CKOPOC MM OCHOBHbIX pabo-
YMX OPraHOB, a TaKXKe OpraHoB, BblMyCKaloLWMX NpoaykT. Kpome TOro, B TexHuye-
CKOW XapaKTEPUCTUKE HY)XXHO yKasaTb npeaensl HeHfi OCHOBHBIX napameTposB,
XapaKTepPU3YLWNX NOCTYNaloLWmMin Ha MalVHYl 1 BbIMYCKaeMbI eto NPOAYKT (Nu-
HEeNHYIO NMOTHOCTb, KPYTKY U T.4.). ,D,nﬂfa 0 LUMHbI HYXXHO yKasaTb rabapuT-
Hble pa3mepbl U pasmMepbl MAaKOBOK BbIXOASLL, OAyKTa.

YcTaHaBnMBalT TEXHUYECKNE Xap TUKM BbIOpaAHHbIX MalUMH MO nuTe-
patype [6, 7, 8] 1 NpuBOAAT UX TEXHO 2 CXEMDb.

2.7 Pa3pa@o a8 npsideHust

MnaH npsgeHna ssnseTca HbIM JOKYMEHTOM npsgunbHon dabpuku, on-
penensarowmmMm TEXHOMNOIMIo ofdctea npskn. OH COOEpPXUT OCHOBHblE AaH-
Hble, ornpegenswoLwine 3an MELUMH BCeX MepexoaoB ANs BblpaboTkM MPSKU
Tpebyemon nNMHenHon n KayecTBa. [1naH npsgeHnsa onpeaensdeT Npouns-
BOOMTENBHOCTL B NX KONN4YeCTBO.

CocTtaBneHv@, n neHnsa n BbIbOp TexHonornveckoro obopyaoBaHus
NPoBOAAT Nap@nneNkbHO, KaK TeXHUYeckme BO3MOXHOCTU MalUWHbI BIUSKOT Ha

napameTpbl nra

MeTpoB nnaH%np
HOro paHee Bblbopa

NPAREHUNA. C .qpyr0|7| CTOPOHbI, N3AMeHeHNe OTAEJIbHbIX Mapa-
HUA MHOrga Bbl3biBaeT HGOGXO,D,I/IMOCTb M3MEeHEHUA cOellaH-

Ha NpsiAeHUs NPOBOAMTCSA MO CrieayowmMM aTanam:
HOBaHWE IMHEWHOM MNMOTHOCTU Bcex nonydabpukaTtos, 4yucna



3. Bblbop 1 060CHOBaHME CKOPOCTU BbINyCKa NPOAYKTa Ha BCEX MaLUUHAX,
4YacTOTbl BpaLLLeHNs1 BEPETEH HAa POBHUYHbLIX N NPAAUIBHBIX MalUUHaX.

4. PacyeT TeopeTudeckon Npoun3BOAMTENbHOCTU MalUMHbI, BbINYCH
Kr/u.

5. PacyeT k0a(hpuumMeHTOB Nofe3HOro BpeMeHn n paboTtaruwiero obopygosaHms.

6. Pacyet HOpMbl M NnNaHoOBOM NPOU3BOAUTENBHOCTU OOHOM Ma I BﬁlyCKa,
BepeTeHa ¢ yyeToMm KIB n KPO, kr/y n gpyrne napameTpsl.

UTo6bl 060CHOBaTb KaXabl MapameTp nnaHa npsgeH e MO MNOJib-
30BaTbCA TEXHUYECKOW NUTepaTypour, a Takke 3HaTb Onbl Thl NepeaoBbIX
npeanpusaTun.

Bbibop obopynoBaHus nNpou3BoAAT OOQHOBPEMEHHO TaBNEeHMEM nnaHa
npsgeHusa. Npu 3ToM B 3aBUCUMOCTU OT JIMHENHOW NNOTHOCT XKW, ee Ha3Ha4e-
HUA 1 TpeboBaHW, NPeabABSEMbIX K HEW, a TakKe B 3aBMCUMOCTM OT KayecTBa
nepepabaTbiBAEMOro XnonkKoBOro BOJSIOKHa Bblbupato MEHHOE BbICOKOMpPO-
n3soguTenbHoe obopyaoBaHue, obecneymBaroliee HanbonbLUy 3PPEKTUBHOCTL
0bpaboTKn BONOKHA Ha Bcex nepexoaax obpab

CnepyeTt cTpemMuTbCa K HambornbLiemy
HbIX NPUOOPOB, MNOMYYEHMIO BLICOKOW np& 0 bHOCTM 00OpyaoBaHMUA 3a cHeT
yBENMYEHNs1 YacTOoTbl BpaLLEHUS BbiMycKato OplraHOB MalUVH. BbITSXKY M cKo-
pocTb obopyaoBaHusa crnenyeT Bblbupa YMHbIX npegenax, npyu KoTopbIX Ka-
4YeCcTBO NPoAyKTa U YPOBEHb OOPLIBHE AeHun obecneynsanu 6bl 3KOHOM-
HOEe pacxofoBaHWE Cbipbs, MakCUMadibHLIMBEIXO NPS>KM N3 CMECK XIomnkKa, 4oCcTa-
TOYHO BbICOKME 30HbI 06CNYXMB NPOW3BOACTBEHHbLIX paboyunx n B
KOHEYHOM cyeTe MUHUMarb e OMMOCTb MPSXKMN.

OnTmanbHbIM, TO €CTb Ha MM NNaHOM NPSAEHUS, ABNAETCA Takon, npu
KOTopoM noTpebyoTcs Ha e’ KanutanbHble 3aTpaTbl Ha obopyaoBaHue,
OyayT co3gaHbl HaUNyYLmneé A Tpyaa n obecnevyeHo BbICOKOE Ka4yeCcTBO Mpo-
AyKUnK.

OTpenbHble
MeHTa npueege
AaHHOW B Npu

Pacuet na
TOAMKeE:

1. Pacuet napameTp
Hbl.

nnaHa npageHnd oCywecTBIIAeTCA Nno cnen,yrol.u,eﬁ Me-

nnaHa npsageHns 0ObIYHO Ha4YMHaKT C I'IpFlLl,VIJ'IbHOVI Mawiun-

HOM NNOTHOCTU nonydgabpukaToB, BENMUYUHBI BbITSXKKM N YUCna
O/ MalluuHe NPOou3BOLAT B criegylouemM nopsigke. 3Had nuHemn-
Xn, BbIONMPAKOT BENUUNHY BbITSXKKA M YMCINO CINOXEHUN Ha npsi-



HATOro TUNa BbITSAXXHOIO Npubopa cnegyet UCNoNb30BaTb MakCMManbHO BO
OONbLUYIO BEMUYMHY BbITSXKKU.

B rpebeHHOn cucteme npsgeHns npsbka NMMHENHON NNOTHOCTU i C
BblpabaTbiBaeTCsl Ha KONbLEBOW MPSAUIIBHOW MalUMHE B OOHO CrIOXeEH
10 Tekc — B ABa CNOXeHUs.

JINHenHy0 NNOTHOCTL POBHULbI, NOCTYNaKLWen Ha NPSAAUITbH aw , on-
penensioT U3 criegyowero COOTHOLEHUS:

E
T, :TBbIXH’ N

roe  TBX — NIMHeNHasi NIIOTHOCTb NPOAYKTa, NOCTyNnatoLLero B MaLLyHy,
TBbIX — NUHENHas NOTHOCTb BblpabaTbiBAEMOro nNpoaykT aHHOM criyyae npsixu),
TEKC;
E — BbITSKKa Ha MalLVHE;
d — YMCno CNOXEeHUN.

Mpn ncnonb3oBaHMM MHEBMOMEXAHUYECKUX MPAOUNbHBLIX MalUWH BblOMpatoT
NMMHENHYIO MAOTHOCTb NUTaloLWen neHTol. JinHen NN@PHOCTb MUTAlOLLEN NEHThI
OepeTcs TeEM MeHbLIe, YEM MEHbLUE NIMHENHAS N Tb NPsbKN. 3aTeM paccyu-
TbIBAETCA BEIM4MHA HEOoOXOO4MMOWN BbIT§IKKM yKTa Ha NMHEBMOMEXaHUYeCKOoU
NPSaUNbLHON MaLLnHE.

[Mpn pacyeTe NMHENWHOW NNOTHO
npUHMMaeTca ONU3Kon K Yncny cno

BOAMMbIX B NUTEpaType.
BbiTs)kka Ha 4yecanbHon 1 rgeod O MallLMHaX paccyuTbiBaeTcs Mo
OLIEHTa BblOENSAEMbIX OTXOO0B.

BeJIn4nNHEe yTOHEeHUA Npoayk Yy
100 -V
& d—_"

BbIX 100

TEWC NEHTOYHbIX MalUWH BbITSXKKA
en C yd4eToM pekomMeHaauun, npu-

rae Y — npoueHT OTXOAO0B.
[ns rpebHeyvecan

: X04a KONmyecTtBO OTX040B BblbunpaeTca no tabisn.
M1.3.3 (npoueHT rpetes @ eca); Ans KapgoyecaribHOM MaluvHbl (KapgHbl o4ec
+ opeluek 1 Yecarisybl yX C YecarbHbIX Narok).

BbITskky Tig BCEM, NnepexoaamM NpouMsBOACTBa crnefyeT BolbupaTth B npeaenax,
yKa3aHHbIX B TEXHRHECKX XapaKkTepucTukax obopyaoBaHms.

2. MNpwn BéIGOpe ROTMMANBLHOWM KPYTKA HA POBHUYHBLIX U NPAOUMBbHBIX MaLlMHax

MCXOASAT W3 ANVHLI BOIIOKHA M COpTa XTlonka. Uem AnvHHee BOMOKHO, TEM MeHbLUE
% MO KPYYEHUIN HA eauHULY ONWHLI NPSKU onpeaeneHHon nuHen-

€M Bbllle fMHEenHasl NNOTHOCTb NPSPKU MO OOMHAKOBOW LNNHE
BON Te
m HOBHOW npsbkn BblibMpaeTca Ha 10-15% Bbllwe, YeM KpyTKa YTOYHON
np A

HoW_nnd

blLLE KPYTKa NPsiKU.
N TOW Xe NMHEeNHON NNOTHOCTU. pebeHHOoN npske Npu NPoYnx pas-



HbIX YCNOBMAX coobLlaeTca MeHbllas KpyTka, YeM kapgHon. [Ans onpeg
KPYTKM POBHULbI M MPSKM CHavana BblbupatoT KOIPPUUMEHT KPYTKU o
MOCTM OT CUCTEMbI NPSAEHUS, ONHBbI BOSIOKHA, NIMHEMHOW NAOTHOC
ANS NPSDKN - U B 3aBUCMMOCTU OT €€ Ha3HadeHus u cnocoba npsaenus [7].

Mo BbIGpaHHOMY KO3 MULMEHTY KPYTKM ONPeaensatoT YACIO KpyYeHUn Ha 1 m

POBHULbI U NPSHKM NO hopmyne 4
P 100 ;.
JT N

roe K —u4ucno KpydeHun Ha 1 M pOBHULIbI UMW NPSHKK;
o — TabnuyHbIN KO3IPPULMEHT KPYTKU [7];
T — NnHenHasa NNOTHOCTL POBHULIbI UK NPSIXKN, TEKC.

3. CKOpOoCTb BbIMYCKHbIX pabo4nx opraHOB YCTaHABIMBAIOT B COOTBETCTBUM
C NacnopTHbIMM AaHHbIMM Ha MaLUMHY, @ Ha NPaaun MHaX — C y4eTOM [O-
nyctumom ckopoctu 6eryHka (30-45 m/c).

OGbI4HO B nacnopTe ykasaH guanasoH CKOPOCTMW. BsepBOHaqaanOM BapuaH-

Te pa3paboTku nnaHa NpsaeHns He pekoMeH AaBaTb MaKCUMaribHYH CKO-
POCTb BbIMyCKa U MakCUMarbHYH qaCTOT‘Bp HUS BEPETEH.

4. TeopeTnyeckaa npomsBoauTenb b onorn4yeckoro obopyaoBaHus
HernocpeaCTBEHHO 3aBUCUT OT CKOPOCT [ nonygabpukaToB, NpPsXW, nu-
HEMHOW MMNOTHOCTU UX, a TakkKe OT BE KPYyTKK, coobLiaemMon npoaykty, u

roe alUUHBbI, Kr/J;

roe
arnuvKoB feHToyKnag4vka, M/MuH;
P _0p-60-m-T,
o 10° ’
roe Pn - AUTENBHOCTb NEHTOYHON MaLUWHBbI, Kr/Y;

BbIMycka, M/MWH;
YCKOB Ha MaLUWHE;
S MNOTHOCTb JIEHTbI, KTEKC;



roe Pnc — Nnpon3BoanTENbHOCTb IEHTOCOEOUHUTENBHON MaLUUHBbI, Kr/Y;
Lck — NIMHENHAas CKOPOCTb CKaTbIBaOLWMX BarioB, M/MUH;
Tx — NMMHEerHasa NNOTHOCTb XOJICTUKA, KTEKC;

. _N,60-f-a.T,(100-Y) ¢
r 108
rae  Pr— npousBoanTenbHOCTb rpebHevecanbHON MaLlLvHbI, Kr/y; N

Ng — YacToTa BpalleHns rpeberHoro 6apabanuvka, MUH ™,

f — anuHa nuTaHusa, mMmJ;
a — YUCrOo BbINYCKOB;
Tx — NMMHerHasa NNOTHOCTb XOJICTUKA, KTEKC;

Uy - 060-T
Pﬂ = CK103 X A

Y — npoueHT rpebeHHbIX 04ecoB K Macce xonctuka, %, CMm. 4yeT BbIXOAa Npskn U Nony-
babpuKaToB;
_n,-60-7,
P 6 1
K -10 L 4

rae  Pp — npousBoaMTenbHOCTbL OIHOrO BepeTeHa HUYHO LUWHBI, KF/Y;
Ng — YacToTa BpallleHVs1 BEepeTeH, TR 2

Tp — NIMHENHAA NNOTHOCTb POBHULbI, TEKC;
K — 4ncno kpy4yeHun Ha 1 M pOBHULbI;

roe Pr — npon3BogMTenbHOCTE or peTeHa (kamepbl) NPAOUITBHON MaLUWUHBI, Kr/y;
Ng — YacToTa BpallleHus1 BepeT

Th — NWHEenHas NoTHOCThL , T
K — uncno kpyyeHui Ha 1
lNpu ncnonb3oBaHun @J‘IMHMM «Knna-4yecanbHaga neHrTa» ee npou3Bo-
ONTENbHOCTb NPUHUM COOTBETCTBMU C XapaKTepPUCTUKON BblIBpaHHOro 060-
pyAoBaHus.

5. lNo TEOP ye on3BoanTENIbHOCTU MallUH KaXXaoro nepexoga ofri-
penendarT HOpP np BOOUTEJIbHOCTU, TO €CTb NPON3BOANTEIIbHOCTb OTAOENbHbIX

MaLUWH C y4eTOM TeXHOR@rMYecknx nepepbIBoB (CHATUE CbeMa, Nepesanpaska, n-
KBnaauus o6pBiBoB ME.M.) 1 NepepbIBOB MO TEXHUYECKUM NPUYMHaM (Y1CTKa, cMas-

9

Ka U Merku

EMOHTRe OCTaHOBOM MaLLWH).

P, =P, -KIIB.

aHOBbIX MPOCTOEB Ha KanuTarbHbIN U CPefHUA PEMOHT BblYUC-
N pacyeTHY0 NPou3BOANTENBbHOCTL. [N aTon uenu onpegens-

eHT paboTatowero obopygosaHua (KPO), yunTbiBatoWwmi niaHoBble
TeM HaxoasaT KoapuumMeHT ncnonb3osaHnsa mawmH — KUM.



KUM = KIIB- KPO.

MnaHoBas NPOU3BOANTENBHOCTb
P, =P, -KHM.
Mo nnaHoBOW MPOU3BOAUTENBHOCTU ONpeaenstoT HeobXoauMoe Komnwu BO

obopyaoBaHus. @
Pacuet koadppumumentoB KBl n KPO ocyuwectBnaeTcs no nutepa [9, 10].

2.8 Pacyem ebixo0a npsi>ku u nosyghabpukamos u KO3M a 3a2oHa
no nepexodam npsiousIbHO20 NPou380 ea
Bbixogom npsiku mnv nonydabpukata HasbiBaeT H HWe KonuyecTBa

Npsku 1 nonycabpmkaTtoB K KONMMYECTBY M3pacxogoBaHHRro A5nisi ero nony4yeHus
CbIpbSi, BblpaXX€HHOEe B MPOLEHTax, TO eCTb

— GHP .
B, = G 1 'S
CM
roe Brr — BbIxog npsxkun, %; .
Gnp — Macca npsiku, NosTy4eHHON 13 cbipbs 4RS;

Gcm — Macca cbIpbs, Kr.
Bb KaeMoW C npaauribHbIX MaLUWH, 3a
9 Mo Macce 6ornblle, Tak Kak Ha KaxOgom

Ecnn npuHATL KONMYECTBO Npsix
100%, TOo nonydabpukaToB noTpedyé

;L ITENbHOro arperaTta, BO3HUKAKT MO-
3aBlcUT OT opraHM3auum nNpom3BoacT-

nepexone, HaunHas ¢ paspbIXnnTe
POBHSI TEXHWKW Ha NpeanpusiTum, 3aco-

Tepu matepuana — otxogpbl. X k
Ba, OT MPUHATOrO pexuma 6

7

PEHHOCTM XNnonka n apyrux npud 06bI4HO HOopMUpyeTcs. Hopmbl Bbixoga npsi-
Xn, obpaToB N OTXOAOB U Pa3NuU4yHbl ANS PasnUYHbIX CUCTEM MPSAEHUs,
cnocoboB nepepaboTkm n BOJJOKHa.

0B HeobxoamMmo obecnevnTb XOPOLLYH OYUCTKY
BOJZIOKHA OT COpPHH N B TO Xe Bpemsi obecneuntb MakcMmaribHOe Co-
KpalleHne noTepbygo Xo4bl 1 0COBEHHO B 0bpaThl.

Ecnn cméeb cOBTOMT WI3 HECKOSTbKMX KOMMOHEHTOB C Pa3fiMYHbIM BbIXOO0M
AN KaXXaoro KOMOHEREa, TO BbIXO4 NpsikuM, 0O6paToB U OTXOO0B U3 CMECU B 3TOM
cnyyae onpep&nﬂe no goopmyne

¢ B:Zn:Biﬂi’

O KOMIMNOHEHTa B CMECH;
J-rO KOMMOHEHTa B CMECH.

Mpwn BbIGOPE BbIXOLOE

roe



3atem paspabaTbiBaloT GanaHc OTXO040B MO nepexogam, rae pacnpe
obpaTbl 1 OTX04bl MO nepexogam obpaboTkn B COOTBETCTBMM C NSIAHOM MNPA@EHNS.
OTO pacnpefeneHne cBOAAT B Tabnuuy BbIXOAOB (NPUMeEPbI AaHbl B ‘ m
11 2).

Ecnn oTxoabl TOro mnu MHOro BMAaa BbIAENAKTCSA HAa HECKONbKUX nepexofax,
TO WX KONMYECTBO OENUTCA Mexay nepexogamn B NPOLEHTHOM O eHI’, yKa-
3aHHOM B Tabnuue.

Ecnun npuHaTo 6ecxonctoBoe nuTaHue vecarnbHbIX Ma T OTCYTCT-
cgocob npsge-

BOBATb pBaHb XOJICTOB,; €CJ1N NPpUMeHAeTCA NHEBMOMEXaHN
endeMblX Ha

HWS, TO MCKIOYaEeTCa pBaHb POBHUUbBI M Apyrve Buabl OTX0H08B, B
POBHWYHOW MaLLVHE. %

CymMmupysi Bce notepu (0TXoA4bl) OOHOIMO nepexo Ha ep, Ha Npsaunnb-
HbIX MaluMHax), nony4atoT obLne notepu coipbs (Nonydga@pukaTta) Ha 4aHHOM ne-

pexoge. 3aTeM aHanorM4Ho onpeaensatT NoTepun Ha K epexoge.
NTor no BepTukanbHom rpade «Bcero otxogos» A0mKeH ObITb paBeH UTory no

rOpU3OHTanNbLHOM CTPOKEe «BCEro obpaToB M OTX 4

KoathpunumeHT 3aroHa nokasbiBaeT, CKRAbKO dabpukaTtoB HeobxoaumMo
BblpaboTaTtb Ans Toro, Ytobbl N3 Hero f8yum 0 kr npsxkn. OH onpegenseTca
Kak

K, % 0,
roe Bro — BbIxog nonydabpukatos, %
Brp — BbIxoa npsikn, %.

KoadpdpmumeHT 3aroHa m KO TbCS B 3HAYMTESbHbIX Npefenax, Tak Kak

OH 3aBUCUT OT cnocoba yec a nepexodoB u TpeboBaHWi, NpeabsaBnsie-

MbIX K NPsiKe.

PacnpegeneHne Bono Thi¥' OTXOOOB Pa3HbIX BUOOB MO TEXHONOrMYECKUM
nepexogam N pacuyeT E a MNPsKM M3 cMecn umeroT psag ocobeHHocTen. O6b-
eMbl BblyckaemQ PSKN B HACTOSsILLLEE BPEMS COCTaBNAOT 3HaUYUTEb-
Hyl0 OO0 Bcen npeay pAaunbHOro npomnssoactea. OgHako NoBeaeHne pas-
HOPOAHbIX BONAKOH X COBMECTHOW M pasfdenbHoli nepepaboTke MMEET cylie-
CTBEHHble 0COOEHROCTUYB CBA3M C 3TUM NpU pacyeTe OTXOO4O0B Pa3HOPOAHbLIX BO-
NOKOH No nep@xonaMy, HeoBXOANMO YUMTbIBATb KaK BW CMELLUMBAEMbIX BOSOKOH,
TaK 1 OpraHu3auLmio JipoLiecca CMeLLUBaHNS 1 BCEN TEXHOMOMNN B LIEMNOM.

E IBaHWE pPa3HOPOAHbLIX BOSIOKOH OCYLLECTBIISIETCA Ha MaluuHax

cn
pa3pbIXSMTEILHQSOUYMCTUTENBHOMO arperaTa, To pacyeT Bbixoda nonydgabpukaTos
N KO LIMENTA 3aroHa BeaeTcs Tak e, Kak Npy Npou3BOACTBE XIon4aTtodymax-
X

H& €TOM pekoMeHayeMbIX HOPM OTX040B, NpuBeAEHHbIX B JINTepaType.




OpHako Ha npakTuke B psiae CrydyaeB pPekoMeHOYeTCsl OCYLLEeCTBIIST
AEeNbHY0 NOAroTOBKY KOMMOHEHTOB K CMELUMBAHUIO C MOCNEAYLWNM nx
HMEM Ha OOHOM M3 NEepPexoaoB TEXHOSOMMYECKOro npouecca, Hanpy
Nofb30BaHMMN NEHTOYHbIX pe3aribHO-LUTanennpyrwmx U paspbiBo-cMe
MaWwuH ans nepepaboTKM XryToBbIX XMMWUYECKMX BOJSIOKOH WUIIM MPU MOMYyYe
XITOMKOXMMUYECKNX NPSXK NO rpebeHHon cucteme NpsgeHust. L 4

Mpun pacyeTe BbIXOOAOB OTXOAOB B NPSAEHUM XIOMNKa B CMEEU C XU €CKUmMmn
BOJIOKHAMW MPUXOAMUTCS paccymMTbiBaTb OTAENbHO BbIXO4bl n XUMU4ye-
CKMX BOJSTIOKOH N U3 UX CMECW.

Mpumep pacveTa ons rpebeHHon cucTemMbl NpAOEHN e B NpuUroxe-
HuM 4, Tabn. M.4.3. MNpun pacyetax HeobxoanMMo B COOT W) co criegyoLlen

MEeTOOMNKOW:

1. Nonb3ysicb HOpMaTUBaMK BbIXOAOB MPSKM U KONYECTBA OTXOLOB XJ1OMKO-
BOr0 U XMMMUYECKOro BOJIOKHA, OnpenenstoT BbiXxod np XOAO0B KaXkaoro Kom-
NOHEHTA, a TaKKe cpeHeB3BELLEHHOE KONIMYEeCTBO OTXOA0B Ha TeEX nepexoaax, rae
nepepabaTtbiBaeTCcsl CMecb BOSOKOH. [pu pac blxcﬂa XIOMKOBOro BOSTOKHA B
AaHHOM cryyYae HeobxoaMMO MOosb30BaTbCshIHOPM anst rpebeHHon cucTeMbI
npsgeHus, a ansg XMMmM4eckoro BonokHa® p Anga KapaHoW cucTeMbl npsae-
HUs. HeobxoanumMo Takke yyecTb, YTO B an Mepe KONMYecTBO NEHTOYHbIX

nepexoaos, Ha KOTOPOM nepepa6aTblB % MMn4ecKoe BOJIOKHO, yBeJIn4eHO [0
0

Tpex. B cBA3KM ¢ 3TUM KONMMYECTBO OTX: loro Buaa AOMKHO OblTb YBEMNYEHO
Ha NPOLEHT OTXO0A0B, BblaensemMbl 1 TOYHOM nepexoae. Tak, NPOUEeHT Bbl-

Xo4a pBaHWU NEeHTbI yBENMMYNBAETCH B as.
2. Pacnpep,enmoT oTX M e adam npAagunsibHoro npom3BoacTBa. I"Ip|/|
3TOM BaXXHO TOYHO pa3fgesninTb B TXOOO0B Ha TpU rpynnbl:

1) oTxoapl, KOTOpblEe Bbiae TOMNbKO NpW nepepaboTke BOMOKOH OTAENbHbIX
KOMMOHEHTOB (MyX Tpen I SKkapaHbI o4ec 1 ap.);
2) 0oTXoAbl, KOTOpblE Bblaen TOnbKO Npu nepepaboTke cMecu (pBaHb POBHU-

Lbl, MblYKa U KG
3) oTxoAbl, KOT

NeHun no ne TakMx 0TX040B HEOOXOAMMO Y4uUTbiBaTb HOPMbI, NpuBe-
. n M.3.4. Ana 1ex nepexogoB, HA KOTOPbIX KOMMOHEHTHI
nepepabaTbiBalOTCR OTAENbHO, ONpefensieTcd CyMMapHbI MPOLEHT pBaHu
II‘/'I’aI'II/ICbIBaeTCFI B COOTBETCTBYHIOLLYIO si4erky Tabnuubl. Hanpu-

SHTbl U3 XIIONKOBOro BOSIOKHA, a octaBwmecs 45 % - pBaHU neH-



3. PaccunTtbiBaloT NpoOLEHT OTXOAOB, BblAenAeMbiX N3 XMMUYECKOrO B
N3 XromnKa u U3 CMecu BOSIOKOH Ha COOTBETCTBYHIOLLMX Nepexoaax.

4. PaccunTbiBaloT BbIXO4 nonydabprkatoB 1 NPsKu.

5. PaccunTtbiBaloT nNpoueHT 3aroHa nonydabpukatoB npu ycrosmn B
XUMUYECKON MPSXKM U XINOMKOBOMW MPSXKU, TO €CTb pacCYMTbiBalOT KONM4ecTBO' No-
nydgabpukaTtos, Heobxoanmoe ans BoipaboTkn 100 Kr Npsikmn Kaxkao p,a..

6. PaccunTbiBalOT BbIXOA XJSTIONKOXMMUYECKOWN NIEHTbI, POBHUWbI N NPSRM.

7. PaccunTbiBalOT NpoueHT 3aroHa nonydgabpukaTos T, X KOMmmno-

HEHTOB M U3 CMECU MX, TO €CTb KONIMYECTBO UX AS1s1 NONyYeH K XIIONKOXUMU-
4YECKOMN NPSIKN.

2.9 Pacyem kosiuyecmea cmecu, nonyd)a6pu:(amo:%no nepexodam

npsidunbHO20 npou3zeodcmea

PacueT konnyecTtBa cmecu, nonycabpukatoB 1 npsxu, BolpadbaTtbiBaembix B 1
Yyac, NPOU3BOAAT B CBA3W C TEM, YTO NPOU3BO Hocf® Bcex maLLmH onpenens-
eTCs KaK KONMYecTBO NpoAyKTa, BblpabaThbiB yac. OTO KONMYecTBO Mpo-
AYKTOB MO KaXaoMy nepexoay hasbisaid¥® yac 3agaHuem. Npn pacyeTe vaco-
BOro 3ajaHus nepBoHavyarnbHO HeobxoaMmo eNnTb KONIMYECTBO BEPETEH UK

BbIlNYyCKOB 6€3BepeTeHHbIX npAaAguIbHbI & ) |pa6aTb|Ba+0|.u,|/|x NpaxXy KaXxgom

NNHENHON NIIOTHOCTU U KaXXO0ro Ha3Hé
Ecnn npoektnpyemaa npsg qW@a0prka cHabxaeT npshken TKaLKYHo

abpukKy, BblpabaTbiBatoLlyto TKAHb ro apTukyna, 1o HeobxoguMmo onpepe-
NNTb KONMMYECTBO BeEpeTEH, IBHOLLIMX OCHOBHYIO M YTOYHYIO NPSKY. OTOT
pacyeT MpoM3BOAUTCS MO-pasHo 3aBUCMMOCTM T BapuaHTa 3agaHus MOLLHO-
CTW NpoeKkTupyemomn pabpu

Ecnn 3apgaHo obuiee eCIBO NpAJUnbHbIX BEPETEH UNKU BbINMYCKOB, KOTO-

(habpuke, TO onpefeneHne KonuyecTea Bepe-
BAlOLLMX OCHOBY M YTOK, MPOMU3BOAATCA B TaKOM Mo-

psagke.

N3BecTH €CTBO BepeTeH (BblNyckoB) M, pacxoad OCHOBHOM nps-
XN go U YTOYHO S y Ha 100 nor.m. TKaHK, NPOLEHT OTXO40B B TKa4YecTBe Mo
OCHOBE Yo " nnaHoBas NPOU3BOANTESTIbHOCTL OAHOIO BepeTeHa (Bblnycka)




OnpenenstoT YMCO OCHOBHbBIX Mo U YTOYHbLIX My BepeTeH (BbIMyCKOB);
XOANMBbIX ANt BbIpaboTkM Npsiku, Anst nonyyveHns 100 nor.m. TKaHM B Yac:
/

m, = Pg—o; m, = Pg_y
o1 VIl
[na OCHOBHbIX 1 YTOYHbIX BEpeTeH (BbIMyCKOB) OT OBLLEro Ko cteal®cHos-
HbIX M YTOYHbIX BEPETEH (BbIMYCKOB):
a, = LU a, =
my +my
Konn4ecTBo OCHOBHbIX U YTOYHbIX BEpeTeH (Bbll'ly HOBJIEHHbIX Ha
dabpuke, onpeagensieTca Tak:
M, =Ma,; =M
Mocne pacyeTa KONMYecTBa OCHOBHbLIX M YTOYHbIX B eH (BbIMycKoB) onpe-

AensieTcs KoNnM4ecTBO OCHOBbI UMK yTKa, Bblpa6aTb|Baegoe npsiannbHon cabpu-
Kon B 1 4ac no popmynam

Go - MOPOI'[J];

KonunyecTtBo cmecu un nonycpa6pV|KaTo epabaTbiBaeMbix B 1 yac Ha Kax-
AOM nepexofe, onpeaenstoT, ncxoas qe Ba BblpaGaTblaaeMblx OCHOBBbI U
yTKa 1 KO3 (PULMEHTOB 3aroHa no cr

G.K
Gncpo = 100 11Dy W

roe  Gne o — KONMYECTBO Nony KaTo HULbI, NEHTBI, XONCTOB), HeobXxoaMmMoe Ans Bbl-
paboTkn Go Kr OCHOBBI, Kr;
Gno y — KONMYECTBO NOny: aTa, Heobxoamnmoe ang BbipaboTkn Gy Kr yTKa, Kr;
K3 — KoadhdmumneHT 3aro BETCTBYyHOLLEro nepexoaa, %.
PesynbtaThl pacyeToB HOro Konuyectsa cmecu u nonydabpukatoB

HeobxoaMmo npeagran BBYae Tabnuubl 5.

L/

Tabnuua 5

Pac4eT yacoBg@ro 3 IPSanIbHOM (habpurkn Ansa BoIpaboOTKM OCHOBHOWM NPSXK
Mepexo, Bug nonydabpukarta Konnuyecteo nonydabpukata, Kr/y

MNpagnnbHbIA npsbka Go; Gy

PoBHWYHbIN . poBHUIIA

JIeHTOYHbIN

JICHTA

G,K G,K

XOJICT




cMecb G,100 |

2.10 Pacyem konu4decmea o6opydoeaHusi no nepexodam rnpsiOusibHO20
npou3eodcmea L 4

Mocne onpegeneHnsa konuyectsa nonydgabpukatoB u n nepe-
xo4am npsgunbHOro Npou3BoacTBa paccynTbiBalOT Heobxoam nY4eCcTBO Ma-

LWKH. [ns 3TuX uenen ncnonb3yT opmyny
M- — GH(D:‘
i ’

PHJTI

roe M; — noTpebHOe KONMYECTBO MALLUVH B i-M NEPEXoae;
Gnoi — KOnMyecTBO nonydabprkaTos B i-M nepexope, Kr/u;
Prni — nnaHoBas Npon3BoANTENBHOCTL MalLVH B i-M nepexoag, Kr/u.

MnaHoBas npon3BoauTENbLHOCTL GepeTcs Ha NpsaeHus.
YCcTaHOBMB MO CNpaBOYHON NuTepaType YMENO BEPETEH UMW BbIMYCKOB HA OA-
HOM MaluvHe, onpeaensitoT KOM4ecTBo H aXaoMm nepexope OeneHnem
obLLero konmM4yecTea BepPeETEH UMM BbIMYCKOB 4yucno Ha ofgHon mawmHe. Mpw
BblOOpe MapKku NPSANIbHOM MaLLWHbI P eTcs OpUeHTUPOBATLCS Ha MaLlu-
Hbl C kOnM4yecTBOM BepeTeH Gonee 100¢ konm4yecTBa 0bopyaoBaHUS Npu-

BOAAT B Tabnuue, gopma KOTopom B MPULIOXEHUMN 5.
2.11 OpeaHu3auyus corn, I%

n obopyaoBaHus gormkHa GbiTb cobniogeHa
NnofiHas COMpPs)KeHHOCTb M nofecemM nepexogam. Kaxabin nocneayowmnm ne-
pexon TEXHONOrMYeckoro pomkeH obecneunBaTtbecs nonygabprkatamu B
HeobXoONMOM KOJTUMEQ OMe TOro, gormkHa bbiTb cobnogeHa onpeaeneHHas
KpaTHOCTb 06opy;, e TEXHONOrM4YeCcKomn Lienoyke MaLlmvH.

Annapat Lenoyka MalinH Bcex NepexodoB, B KOTOPOM Mallu-
Hbl OAHOro nep HOCTbIO obGecneumBatoT nonydabpmMkaToM MaLUUHbI cre-
ayouwiero nepexon

3a ocHoBBI anna

annapamHocmu o6opydoeaHusi

Mpu onpepeneHun ym

0 — B KapaHo#). [MoaToMy KONMYECTBO MallLMH BCEX Nepexonos
Ha KONMMYECTBO MalUWH, BblOpaHHbLIX 3a OCHOBY annapaTa, Tak
oB OygeT paBHO YUcny 3TUX MawuH. Kpome Toro, Yncno mMaluvH



pexoda unu, HaobopoT, ANS YETKOro 3akpenneHus MaluH OOHOro nepex
MalUMHaMW cneayroLLEero Unn npeabiayLLero nepexoaa.

AnnapaTHas cuctema 3akpenneHus MalunH obecrneynBaeT Bbicd
KayecTBa nonygabprkaToB, Tak Kak OHM NepedarTcs ¢ OOHOro nepexon
rov TOnbKo B Npeaenax AaHHoro annapara.

lNpu coctaBneHnn annapaTtHOCTM YaCcTO NMPUXOAUTCA NPUHUM ycTaHoBKe
YMCNOo MaluH, oThin4aruleecqda OT pacCHEeTHOro. |_|03TOMy nocne, cocrta HNA an-
napaTHOCTU NPOBOAAT KOPPEKTUPOBAHME MNiaHa npageHua nem 4uc-
J1a BbIMYCKOB UIM BEpPETEH, YCTAHOBJIEHHbLIX Ha OLHON MaLLUNHES 60, M3MEHEHNEM
npon3soanTEsIbHOCTU MallnHbl NyTEM N3MEHEHUA CKOPOCT inyc IX OpraHoB. B
nocnegHemM cCliydae npoun3BoguUTesIbHOCTb MalUMHbI MO PPEKTNPpOBaAHNA UX

YyCIa onpenendarT 13 criegyrowero COOTHOWEHUA:

Pl =P, M
1 1 MH !

rge PHJ'I/ - NPOn3BOAUTENIbHOCTb MallWHbI NOCIe Kopp OB
PﬂJ‘I — NnaHoBas nNpomn3BognUTESIbHOCTb MaLUUHbI F/LI,
Mp — pac4eTHOE KONMYECTBO MaLLUH;
Mn — NPUHATOE KONMnN4eCcTBO MallWH. .
YacToTy BpalleHms paboymx opraHoB U OPOCTb BbIMycka Ha MaluMHe Mo-
fyyatoT C y4eTOM paccyYMTaHHOro 3Ha TN aHOBONM Npon3BoanTenbHOCTU. [Mpu

Bbl60pe KonuyectBa MallMH HeoOxoAlM Tb, YTO U3MEHEHHblE€ CKOPOCTHbIE

aH‘ nX yncna, Kr/v;

pPeXUMbIl OOJTXKHblI HAXO0OUTLCA B I nax;@ykasaHHbIX B TEXHNYECKOW XapakTtepu-
CTUKe MawwuHbl. [locne Bbl60pa Ki a MallnH Mo nepexongam COoCTaBnAaloT U
npnBoaAT B MOACHUTENIbHO ncKe YHEHHbIN NnaH npAageHu4. PacueTtbl no

CONPSHYKEHHOCTN M annapaTHOCT Honornyeckoro obopynoBaHusl NPUBOAAT B
Tabnuuy (npunoxeHue 5).

2.12 lNpoeepka npa u pac4yema napamempoe rnsaHa rnpsioeHus!
Ha 3BM

[ns npoBepkn MRaBUITBHOCTN pacdeTa napamMeTpoB NraHa nNpsaeHus paspa-
6oTaHa chneunasriBgas NporpamMmMa, BHELHUW BU OKHa KOTOPOMW NpeacTaBfeH Ha
puc. 9. ,qu pa@OTbl C NMporpaMmon Ha NepBOM 3Tane Hago HaXaTb KHOIMKY

MnaH... |

HoBbii
B ﬂO‘I/IBLLIeMCFI OKHE HaXaTb KHOIKY . Ecnn nnaH Obin

@ e 1 cOXpaHeH B B6ase, TO OH BbibnpaeTca M3 npegnaraemoro cnu-
aspa

CKa.

1 Tyne
cha

\b

9TKE HOBOrO MnaHa nosiBrsieTcsl okHo «[lapameTpbl nnaHa» (puc.
anonHseT nepsble TP CTPOKK, B CTpoke «HasHayeHne» Heobxoau-
BblOOp M3 npeanaraemoro cnucka. OcTanbHble napaMeTpbl MOryT He



BBOAUTLCS, TaK Kak OHM OnpenensitoTcs nporpamMmon aBToMaTUYeCKM MNOCH

npoBeaeHHbIX Pac4eTOB.

X))

MnaH
~
MNepexoa _Nox¥eHHa BriTAska T Bbix, JanacHoM
Ha, Mnan
MnaH... | | | EKpblTb|
[HHpoptauma

PucyHok 9 - BHelwHWn B1A rmaBHOro OKHa np bl N1 pacyeTa napamMeTpoB
nnaHa zpﬂ A
ok,
Mocne BBOAa BCeX HEOOXOOMMbIX nak Ha)XMMaeTCs KHOMKa n

nosiensietca okHo «CosnaHne cmecu» (p,

[lapameTpbl naaHa . L u30aHME CMECH

H aur4eHOEaHHE MEeaHoE
BripatioTka sa yac 00
My, naoTHOCTE MpAs 25
HasHaueHu1e OCHOEHEA
CHcTera NpAgeHHA

Cnocof NpAgeH|aA

[apat4eTpel CtecH

[TiTaHme

NunHefinas nnotHocTe O
PaspeiEHan Harpyska 0O
[TH. pazpeieHad Harp O
JAcOpEHHOCTE 1]

WraneneHan gnHa 0O

4

Ho «[MapameTpbl PucyHok 11 - OkHo «Co3gaHue
aHa» cmecu»




Ans nob6aBneHMst HOBOro KOMMOHEHTa HeobXxoouMMO HaXKaTb KHOMKY
ANS yaaneHns KOMMOHEHTa — KHOMKY J AN 3aMeHbl KOMIMOH y

[Mocne HaxaTnsa KHOMKW J nosABnsieTca nepeyeHsb (puc.

M3 KQFOPOro

HeobxoaMmo nocrnegoBaTeribHO BbIOMpaTb HEOOXOAMMbIE KOMMOHEH y4yeToMm
XapakTepuUCTUK, NPeACTaBMEeHHbIX B NPaBOi YacTu OKHA.

Heobxogmumo obpaTtnTb BHUMaHWE Ha TO, YTO XMMWUYECK npu nepe-
paboTke Ha pas3pbIXNTENbHO-OMUCTUTENBHOM arperare a npeanpwu-

ATne, chopMMpPOBaAHHOE B KWMbl, a Npu nepepaboTke Ha
Hax — B BUAE XryTa.

PYHOLLMX MaLLK-

-
*= Bwbop

wnanok 3
wnanok 3

HazgaHue

=

wnono 3 Copr Il
wnonok3 Tur
waanok 3
wnanokd| Monyeatphear
xnonokdl LTaneneHaA A
wnanok
wnonakd| O7H.PaspelBH
wnanok
JacopEHHOCTE

wnonok |
wnonokdl|
waanok|
wnanok||
waanok|
wnonok|
wnonok 3|
wnanokH |
wnonoH |
wnanokH |
wnonokH |
wnonok 4|

Hoebli Hpanre

Pmcy 0] Bbl60pa KOMIMOHEHTOB CMEeCH

0
Mocrne Bb 6orx\ KOMMOHEHTa Haao HaXaTb KHOMKY _ Mepen
Lie

KOMMOHEHTa HeobxoAMMO BBECTU MPOLEHTHOE BIOXEHue
BbI6paHHOro BOMO (pwc. 13). Beixog n3 okHa «CosgaHue cMecu» HEBO3MOXEH,
ecnu npou,em'oe BNA)eHne Bcex KoMnoHeHToB He paBHO 100 %.
Mocnegabixonadns okHa «CosgaHne cMecu» NpoucxXoauT aBToMaTU4ecKkun ne-
pexoa B @ C@3naHve uenuny (puc. 14), rae otobpaxatTcs BCe CMeLlBaeMble
KOM il BCe KOMMOHEHTbI nepepabaTbiBalOTCA COBMECTHO HaduMHasa C
pasp TeNbH@ROYMCTUTENBHOIO arperarta, TO Hago BblAENUTb BECb CMUCOK U

HOMKY

\Q



Ecnn TexHonornyecknn npouecc ABrndeTcAa pa3BeTBJIEHHbIM (ﬂpl/l nepe
K& XIOrnkKoBoro " XMMm4eckoro BOJIOKHA WUIM MeJlaHXXeBblX CMeCGVI), TO E
BblOENAOTCA KOMIMOHEHTHI, nepepa6aTb|BaeMb|e no ogHowm wmn3 Te
Leno4ek, HanpuMep XnonkoBoe BOJIOKHO.

X]

CoagaHHe LenH

wnonokll [40]
snonokdl| G0 ak. wnonok A (0]

wnonokSll |4|:| |

CoagaHHe cMecH

Cancel

Ll [

MMapateTpel checH <> PI/ICyHO KOMMOHEHTOB
NMuHefHas nootHocTe 0.15633333 AnA nepep TKW NO OTAEIIbHOWN TeX-
PazpbieHas Harpyzka 4 cKOoW Lenoyke
[TH. paspeleHan Harp 25 54000092
3acopEHHOCTE 33593333

OCTie@onpeaernerns napamet-
OrMYeCcKMX Nnepexoaos Ans
3TUX KOMMOHEHTOB K

e aHUIO NPU HaXaTumM KHOMKM
PucyHok 13 - BBoa NpoLEeHTHOro H

npouecc noBTopsieTCs
coep)KaHnsi KOMNOHEHTOB CMECH
A APYrMX KOMMOHEHTOB, a 3aTeM

A BCEW CMECMW.
Mocne BbLIbOpa HeobOXO4MMbIX
KOMMOHEHTOB W HaXaTusi  KHOMKM

Ok o
nponcxoanT aBTOMaTU4YECKUU

nepexoq B OKHO «[lapameTpbl nepe-
xoga» (puc. 15), rae B nNepByk oye-
peab Heobxoaumo BbibpaTb U3 npea-
naraemoro crnmcka HaMMeHOBaHUe
nepBoro nepexoaa.

Heobxoaumo obpaTuTb BHUMa-
HMEe Ha TOo, 4YTOo npu 6ecxoncToBoMm

WlraneneHaa gavHa | 34.43333363

[NapameTphi

HazEaHue
Kk
P H. MaLHE! KMy

P H. BRINycra Kriy

F n. eeinycra kriy

0

0

0

F n. mawmHel krfy - 0
0

F 1. pawmHel krsy - 0
0

F . BeInycka kriy

MATAHUN YecarnbHbIX MalWH B Kaye-
& CTBe MNepBOro nepexoga B AaHHOW
nporpamme TpebyeTcs BbIOUpaTh Ye-
canbHbIV NEPEXOA.

Mocne BbIGOpa HaMMeHOBaHUS
nepexoga Heobxoaumo BbibpaTb U3

O BBOOa napamet-
€CKOro nepexoga



cnMcka MapKy MawwuHbl (puc. 16) u

HaXaTb KHOMKY .

Dk.-303
AUM-144

C51

Um-450-7
U-50

HM-60

-4

4 -5
Hrdt-14
HrM-14-T
Hrdtd-450-4
Hrdtd-450-44T
Hrdtd-450-44T
4 C-450-2
4C

L 4

OTEpEME | OTreHa |

PucyHok 16 - Bis

Hoanume

DK MaLUUHbI

[anee HeobxogMmo BBECTHU Y OLMX NapamMeTpoB:
— BbITSKKY Ha MaLUuHe;

— YUCNO CINOXEHUMN;

— MPOUEHT BblaenAeMbIX
— CKOPOCTb BblMyCKa Un

— KoadppuumeH BPEMEHMU;
— Koaghpuumne ero obopynoBaHus.
[ns rpebfeyvecanbHOMMaLLNHBI Takke He0bXoAMMO BBECTU ASIMHY MUTAHUS U

NPOLUEHT rpebeH 0B, AN POBHUYHOW N NPSIAMITbHOM MaLUUH — YACIO Bepe-

TeH Ha MallnHe.

Tp66yeTCFI, TaK KakK OHU pacCHUTbIBAOTCA aBTOMaTU4YECKU.
NpAXXN TakXKe pacCHUTbIBAOTCA C Y4HETOM MMEKLLNXCA B base

cTyaeHToMm B npegenax + 20 % OT pacyeTHOro 3Ha4yeHus nocne
Ta JINHENHbIX NSIOTHOCTEN NonydgabpurkaTos.



Ecnn BBEgeHHOe 3HayeHWe napameTpa He COOTBETCTBYET TeXHU4ec
pakTepUCTUKe MaLLWHbI, NporpamMmma UHgopMmpyeT 06 3ToM nonb3oBaTe g o-
3BOMSIA eMy npogoskaTtb paboTy ¢ OWMOOYHLIMU AaHHLIMKU. B aTOM“
XOAMMO BblOpaThb 3Ha4YeHVe napamMmeTpa U3 npeanaraemoro nNporpaMmon
Ha.

Mocne BBOA@ NapameTpoB kakaoro n3 [T
nepexonoB, KpoMe nocreaHero, Heobxoau-

. HazBaHHe
MO HaxaTb KHOIKY J o603Ha4vatoLLyto M awma
«[JobaeuTtb nepexoa». MNocne BBOga napa- Bemanka '
METPOB MNPSAUNBHONO Nepexoda Hago Ha- F pat. opr. vy 0500733

OTx00kl, % 63333331
MNepecyurare T

XaTb KHOMKY Q B rNaBHOM OKHe KM 9939
nporpammbl. B pesynbTaTe nnaH npsageHus kPO 0.33000002
npuvobpeTaeT BUA, NpeAcTaBneHHbli Ha puc. | M 034333333

Texnapam. mawuHe MNocmoTpeTe
18.
MNapareTpelnpoayk MocroTpeTe
0oz
Bloga 9230000305
0N-B0 ERNYyckoE 1

SWMHEl krdy 6007342531 v

[ns Bblbopa konunyectBa obopynosa-
HUS MO nepexodam W KOPPeKTUPOBKW nnaHa
npsageHnss HeobxoaMMO HaxaTb  KHEM

k.OppEKTHPOBATE
M. B neBoM cTonbue NosiBuB

roca okHa (puc.19) otobpaxaeTcs pa
HOE KONIMYECTBO MALUMH Ha KaKOOM
xogae.

PucyHok 17 - BBoa napameTpos
nepexona

MnaH [Mpaeka [okaszaTe [NepecHéT

MNepexog | _NOHEHHA a T BbIx. 3anacHoMA | + =
xnonokdl (65) -... 0 3an
YeraneHEIH -1 5250 3an Hog. Uerk...
NEHTOYHEIR & 5250 3an
NEHTOYHEIR & 5250 3an

- = Mepecuvrare T
POEHH4YHEIM _
MpAAMAEHEIR 1 25 3an

PAa Mepecumrars E

K.opperTHpOBaTE
Ha. Mnan

CoxpaHuTE

Coxpal Karq...| MMnaH... I'IapaME‘rpb|| CocTas | Meyare | CrpemE

JETA

JTaBHOE OKHO nporpamMmbl C pe3yribTaTtaMn nNpoeKkTupoBaHUA

TY, OJBKEH BBECTU NpMHMMaeMble 3Ha4YeHVs1 B NpaBblil cTonbew, okHa, a

@ b KHOMKY .



Ha aTom aTane BO3MOXHbI crieytoLume OLnOKN:

1. HeconpskeHHOCTb CMEXHbIX MepexodoB Mo KonmnyecTsy o06OpyaoB
€CTb KONMMYECTBO MaLUMH C MEHbLLEN NPOoM3BOAUTENBHOCThLIO :
KONMMYEeCTBO MallVH ¢ 6onbluen NponM3BoANTENBHOCTLIO.

2. B pesynbTtate KOPpPEKTMPOBKM HA OOHOM MM HECKOJIbKMX nepexodax Ko
CTBO MaLUWH YMEHbLUAeTCs1 MO CPABHEHMIO C paCYeTHbIM 3Hau v néPrakoi
CTENeHU, YTO M3MEeHEHHOEe 3Ha4YeHNe CKOPOCTU BbiMycka WUy YacT BpaLle-

HUA pabodero opraHa MalKWHbI BbIXOAUT 3a Npeaensl, a e ee Tex-
HMYECKOWN XapaKTEPUCTUKON.
Koppextuposka [-57 ] MNporpam 0 eT o pgony-

c
- LLIEHHbIX OLLI npeanaraeTt ux
waonord] (5] - wnonordl (35) ncnpaentb{ees BNeHns ownbok
UecabHel ol vl
I

janbHenwana Padota HEBO3MOXKHA.

NMeHTo4HEE 33599999 3

MEHTOMHEE 33493999 3 Ec HaXXaTus  KHOMKW
: ok, .

PaBrrieiF 5.3600001) & He neaBnsieTcd coobLieHun ob

[MpARMAEHBIA 36110000 36

o

npoucxoauT nepexon B
S HOoe OKHO nporpammbl (puc. 18).
n aspaboTaHHbIA NfiaH MOXHO

&MTb B 6a3e gaHHbIX. [Ans pac-
aTKN OTKOPPEKTUPOBAHHOIO nnaHa
n
oK. | Cancel N0 HaxaTb KHOMKY ﬂ no-
CR@ 4ero nponcxoaguTt nepexoq B cpe-
PucyHok 19 - Beibop konmyeersa H Ay Access, rae MOXHO NpoCcMOTpeTb U

pacnedyataTb MNOJ1Iy4eHHble pe3yJibTa-

@ Thl.

2.13 TexHono2u pacyem mexHoJsio2au4ecko2o o6opydoeaHusi

Ha ocHoBa

BAHHOro nfiaHa n [POBOAAT MOSHbLIM TEXHOMOMMYECKNA pacyeT 3 MalluH,

KOTOpPbIN BKITHO

1. PacyeT Bcex CMgHHbI® LLecTepeH MalUnHbl Ans BblpaboTku npoaykTa fNnMHENHOM
nrotHocTooTB CTBYHOLLEN NNaHy NpsgeHns.

2. Onpepge € YdBTOThbl BpaLleHVs 1 NIMHEeWHbIX CKopoCTel Bcex pabo4nx opra-
HOB.
3. Rac N YaCTHbIX BbITSXKEK Ha MaLUNHe Mo KMHeMaTU4eCcKon cxeme U1 no
f’% KOpPOCTeMN.
cye

4. Cbl BbIXOASLLEN NakoBKN (ANs1 POBHUYHON 1 NPSAUNBHON MaLLUWH).
5. Pa eMeHN HapaboTKN BbIXOHOW MaKOBKM.




6. OnpeneneHne Npon3BoaMTENBHOCTM MaLUUHbI.
[na yecanbHOM N rpebHeyecanbHOW MaLlMH NPOM3BOAUTCSH pacyeT HU
YyecaHu4a [12].
Mpn npoBeeHNN TEXHOSOrMYECKNX pacyeToB B psae CrydaeB Tpe
AaBaTbCs 3HAYEHUSAMWN HEKOTOPbIX NapameTpoB paboTbl 06opyaoBaHNUA, Hanp
3HaYEeHMSIMUM YaCTHbIX BbITSXKEK HA MalunHe. B aTom cnyvae, Kak u b|6Qe na-
pamMeTpoB MfaHa npsgeHusi, HeobxoaAMMO OpPUEHTUPOBATLCA HA pPEKOMEHOALMU
dbupm-nsrotoBuTeENEN NPALUILHOrO 060pyL0BaHMUS.

TexHonorn4yeckni pacyeT BbIMOSHAETCSA COrnacHoO MeTo npuBeaeHbIM B
nutepatype [6, 7, 11]. Bce pacdeTbl 4OmMKHbI ObITb NpoBeEp .
B pacuyeTtax ob6sizaTenbHO NpMBOAUTCA KMHEMATU4 a npsaunbHomn

MaLUWHbI.
2.14 PaccmaHoO8Ka mexHOoJ102U4eCK020 O ydoeaHusi

PacctaHoBka obopyaoBaHUs Npou3BoguTCs No am, npuBegeHHbIM B
[13, 14], n odopmnisieTca B Macwtabe 1:200 Ha nucte munnumeTposomn bymarn A2,
A1 unm AO. L 4

Mpn pacctaHoBKke 0b6OpyaoBaHUA HeEOOXOOMMO nogaTtb NOTOYHOCTb 060-
py4oOBaHus, BblAepKMBaTb BCe peKomelﬂy b 3Mepbl MalUVH, NPOXo40B, ceT-
KM KONOHH. Ha paccTtaHoBKe A0MKHbI ObITb Y bl rfabapuUTHbIE pa3mepbl MaLLVH,
PacCTOsiHUSE MeXAy HUMW, PacCTOSIHU aAlUMHAMM N KOSIOHHaMW, MeXay
MallMHaAMM U CTEHAMM, CETKA KOMOHH.

Ha nucte pacctaHOBKM MPUBQAKTC nukaumsa yctaHoBreHHOro obopy-
A0BaHus, rae ykasbiBaetca Homepino , Mapka MaLUUHbI N NX KOSTIMYECTBO.

3 O®POPMIJIEHM UTA KYPCOBOM PABOTbI

KypcoBas paboTa o B BUAE NOSACHUTESIbHOW 3arMCKMU.
MoAcHUTEeNbHaA 3aRK HaeTca C TUTYNbHOro nucTa, 3aTtem cnegyet
Ty, cogepXaHue 3arnuckm C YykasaHuem CTpaHuL.
IbHQW 3annCKU OOJMKHO COOTBETCTBOBATb TpeboBaHusM,
[MpSeocTaBneHnn NOACHUTENbHOW 3anuckn crnenyet nsbe-
CbIBaHUA TeKcTa y4ebHUKOB, CPaBOYHMKOB U PasfinYHbIX

e
n

VIHCprKTVIBHbsMa
BbinonHeHHas kypcoBasi paboTa 3awmuaeTcs B KOMUCCUN, HA3HAYEHHOW 3aB.
Ba&Teano 3anucka npeacTaBnseTcsl Ha NPOCMOTP KOHCYIbTaH-



10.

11.

12.

13.

14.

15.

Cnucok pekomeHayemoun nutepaTypbl
XnonkoTkadecTBo : cnpaBoyvHuk / 1. T. bykaes [1 gp. ] ; nog oGl
bykaeBa. — 2-e u3g. , nepepab. n gon. — Mocksa : JlernpombbiTnaga
276 c.

CnpaBo4Huk no xnonkotkadectsy / 3. A. OHukoB [ gp. | ;
OHukoB. — Mocksa : Jlerkaa nHagyctpus, 1979. — 487 c.

AHanus cTpoeHnsa TkaHu : metoA. ykasaHma / YO «BI'TY»; CoCTWAL A.

— Butebck, 2004. — 24 c. &
3anpaBoYHbIN pacyeT TKaHu : meToq. ykasdaHus / YO «B »; . A. A. bapa-
HoBa. — Butebck, 1993. — 21 c.
3eBoobpasoBaTesibHble MeXaHU3Mbl TKaLKUX CTaHK
«BI'TY»; cocT. A. A. bapaHoBa. — Butebck, 1997. —
[MpoekTupoBaHue NpsAnnbHbIX NPOU3BOACTB : Y
«Bl'TY», 2001. — 210 c.

Cnpaso4Huk no xmnonkonpsigeHuto / B. T, WWupokos [y ap.]; nog pea. B. I, Wn-
pokoBa, 6. M. Bnagumuposa, [. A. lNons

Mockga : Jlerkas n nuwesas Nnpom-cib, 1
KoraH, A. I'. HoBoe B TexHuKe npsan 3BoacTBa : y4eb. nocobue / A.

. KoraH, O. B. PeiknuH, C. C. Megge nteodck : YO «BI'TY», 2005. —
195 c.

HopMUpoOBOYHbLIE KapThl NEHTOCOEH ou, rpebHeYyecanbHOM, NEHTOYHON,
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CopTtupoBka ans BolpaboTkM NPsSKM ANHENHOW NN THOCTY ... TEKC

MpunoxeHwne 1

Ceneku,.

MnaH npsgeHns ans Bbipab@t

Bug Tun Mpom. copT |CoaepxaHue dunsmko- H ne nokasatenv CBOMCTB BOJSIOKHA
copT |cbopa| XNonkKo- |XromnkKoBOro | KomnoHeHTa |LUtanensbHas ﬂMHema3pblBHaﬂ OTHocuTenbHas pas- | 3acopeH-
BOro BO- | BOJSIOKHa | B cMmecn, % | anuvHa, Mm nnomo%c Harpyska, cH| pbiBHas Harpyska, cH | HocTb, %
NOKHa :
L
CpenHeB3BeLLeHHble nokasaTtenu s

MpunoxeHwne 2

SN NIMHENHOW NIOTHOCTU ... TEKC
HavmeHoBaHue JlnH. nnot- | Yucno |BeiTskka,Koadhd Kp ToTa |CkopocTy TeopeTtudeckasa npo- [KIB| Hopma npomssoan- [KPOKUM| [MnaHoE
WU Mapka Ma- | HOCTb. Bbl- |CIIOXEHWIA E KpYTKN, BpalLLeHus BbiNycKka,| M3BOAMTENBHOCTL, P, TENbHOCTU MaLUWHbI, Hasd) npo
LWMHbI xoasLiero or pabounx | vgym, Kr/4 Py, Kr/y HOCTE
NPoAyKTa, OpraHoB, | M/MWH | BbiNycka | MalWHbI BblNycka | MaLUWHbI BbInycka
TeKc(KTeKc) MUH™




Tabnuua M.3.1 - HopMmbl Bbixoga npsikn obpaToB 1 OTXO40B M3 XNon
Ha (%) Ansa KapgHoOW CUCTEeMbI KOSbLEBOro NpsaeHus

Mpunox:

Bua npoagykra 1 otxonos

[MpOMbILLIEHHBIA COPT XIOMK
NOCT 32

&

L 4
oro BO ano
\ Vv

0 I Il [l Vi
[Mpsika 13 XNonKoBOro BOSOKHA 87,85 87,4 84,79 | 8 & 73,34 | 67,89
O6parTbl, BCEro B T.4.: 2,74 2,74 2,86 59 4,39 | 5,45
— pBaHb XOJICTOB 1,48 1,48 1,56 ,98 2,41 | 3,39
— pBaHb NMEHThI 0,94 0,94 0,97 04 1,19 1,42 | 1,44
— pBaHb POBHULbI 0,32 0,32 0, 0,42 0,53 | 0,62
OTxoapb! — BCETO, B T.\4.:

— MblYKa 1,78 1,78 1,9 .1,95 2,91 3,5 3,83
— KOJeYKM 0,1 0,1 0,2 0,2 0,2
KapaHbii ovec 1,52 2,1 2,25 2,53 | 3,03
OpeLuek 1 TpenanbHbIn nyx 3,1 3 4,3 54 6,33 | 8,43
OpeLuek 1 yecanbHbIN NyX 1,21 1,73 2,46 2,54 | 3,62
Ynucras nogmeTtb 0,15 0,25 0,4 0,5 0,6
MyTaHka 0,1 0,1 0,1 0,2 0,25 0,3
[Myx ¢ 4yecanbHbIX NarnoK, Bepx-

HUX BanuKOB U YnCTUTENEN 0,15 0,19 0,3 0,4 0,45
3arps3HeHHasa nogMeTb 0,2 0,25 0,3 0,35 0,4
Mpoune oTxoabl 0,4 0,45 0,55 0,7 0,8
HeBunanmble oTxoabl 2 2,4 3,4 5 5
Bcero obpaTtoB 1 0TX040B 15,21 | 16,79 | 21,96 | 26,66 | 32,11
BCEIo 100 100 100 100 100




Tabnuua IN.3.2 - Hopwmbl Bbixoaa npsiku, obpaTtoB 1 OTXOA0B M3 XIOMNKOBOT

nokHa (%) ona nHeBMoOMeXxaHN4eckoro cnocoba npsageHus

Bua npoayKkToB 1 0TX0A0B

[MPOMBILLNEHHBIN COPT XMOMKOBOIo B
rOCT 32979-76

0

[Mps»ka n3 xnonkoBoro BOSIOKHA 88,42
Bcero obpaTtos, B T.u.: 2,31
— pBaHb XOJICTOB 1,47
— PBaHb MEHTHI 0,84
Bcero otxogos, B T.4.: 9,27
— MblYKa 0,01
— KapaHbIil ovec 2,4

Opeluek n TpenanbHbIn Nyx 3,63
Opeluek 1 yecanbHbI NyX 1,4

Yuctasa nogmeTb

MyTaHka

Myx ¢ YecanbHbIX NanokK, BEpXHWUX Ba-

INIMKOB U YncTUTENEN 0,09 0,1 0,11
3arpsisHeHHasi nogMeTb 0,2 0,25 0,3

Mpoune oTxoabl (nogBanbHbIM MyX C

PUNbTPOB, 3arpsi3HEHHaAs M MacnsaHas

nogmeTb) 0,4 0,45 0,5 0,6

Hesunanmbie oTxoabl 1 2,1 2,4 3,4

Bcero obpaTtoB 1 0TX040B 11,74 14,38 15,95 | 20,11
BCEIO 100 100 100 100 100

N

£




Tabnuua IM1.3.3 - Hopmbl Bbixoga npsikmn, obpaTtoB 1 0TX040B M3 XNnd

nokHa (%) anga rpebeHHon cucTeMbl NpSAgeHNS

Bua npoaykra 1 otxonos

0 I

Mpska n3 xnNonNKoBoro BOSIOKHA 69,9 69,7
Bcero obpaToB 1 0TX0A0B, B T.4.: 30,1 30,3
— pBaHb XONCTOB 1,3 1,3
— pBaHb NEHThI 1,6 1,6
— pBaHb POBHULIbI 0,45 0,45 0,45 0,45 0,45
— MblYKa 2 2 2 2 2 2
— KONEYKU 0,1 0,1 0,1 0,1 0,1 0,1
—rpebeHHON oyec 17 ﬁ 14 14 14
— KapaHbIF 04ec 1,85 85 ,05 1,85 1,85 1,85
OpeLuek 1 TpenanbHbIn nyx 3,25 2,35 2,45 3,15
OpeLuek 1 yecanbHbIN NyX 1,85 15 1,6 1,85
Yucras nogmeTtb 0,15 0,15 0,15 0,15
MyTaHka 0,1 0,1 0,1 0,1
[Myx c YecanbHbIX Narnok, Bepx-
HUX BaSIMKOB N YNCTUTENEN 0,15 0,15 0,15 0,15
3arps3HeHHasa nogMeTb 0,1 0,1 0,1 0,1
MNpoyne oTxodbl (nNoaBarbHbIN
nyx ¢ purbTpoB, 3arps3HeH
N MacnsaHas nogmeTb) 35 0,35 0,35 0,35 0,35 0,35
HeBuanmble oTxoabl 1 1 1 1 1 1

100 100 100 100 100 100

BCETG .\\Q

£




Tabnuua N.3.4 - Hopmbl Bbixoga npsiku, o6paTtoB 1 0TX040B M3

€CKMNX BOJIOKOH

Bua npogykra n otxonos

KonbueBoe npsaeHne

[MHeBMOMEXaHW4eckoe npageHune

WUCKYCCTBEHHbIE nonunadgupHoe nonnammg ¢ WUCKYCCTBEHHbIE nonnadgupHoe
BOJIOKHA BOJIOKHO on BOJIOKHA BOJIOKHO

Mpska 90,74 89,78 92,04 91,58
O6parbi:
pBaHb XOJICTOB 1,2 1,55 % 1,2 1,55
pBaHb JIEHTHI 1 1,1 ;01 1 1,1
pBaHb POBHULbI 0,4 0,5 0,4 - -
NTOIO: 2,6 3,15 2,89 2,2 2,65
OT1xoabl NpagoMble:; L 4
MblYKa 1,62 1,8 .g 1,67 0,04 0,05
KONeykun 0,1 0,2 0,1 - -
o4ec KapaHbIn 1,15 1,2 1,45 1,85 1,85
opeLlek 1 Nyx TpenarbHbIN 0,3 0, 3,15 0,3 0,3
opeLuek 1 Nyx YyecanbHbIN 0,5 1,2 0,5 0,5
noMeTs YncTas 0,15 @ 0,15 0,15 0,15
nyTaHka 0,15 & 0,1 0,15 0,15
NTOIO: 3,97 , 7,82 2,99 3
OTxoabl BaTHbIE: @
Nnyx C YecarbHbIX Narokx, 0,07 ,07 0,07 0,07 0,07
BEPXHNX BariMkoB N YNCTUTE-
nen
nogmeThb 3arpsa3HeHHad 0,1 0,1 0,1 0,1 0,1
NTOIO: 0,17 . 0,17 0,17 0,17 0,17
OTxoabl npoyne (nyx noa-
BanbHbIW, C PUNBLTPOB, NOA-
MeTb rpsi3Has u macrnsiHas) 0 0,1 0,02 0,1 0,1
OTxoabl HEBUONMBIE 2,5 1 2,5 2,5
NTOIO: 0 100 100 100 100




Tabnuua N.4.1 - PacnpeneneHne oTxo4oB Mo nepexogam npsianiibHOro npo&

AN

[MpunoxeHne 4

ANS KapaHOW cucTeMbl NPSAEHUS

HanmeHoBaHune obpaToB 1 oTxo- |Bcero B Tom uucge no gepexopam
0oB COpT. - -Tpen.| YecasibHbI | JIEHTOYHbLIN HTOYHbIN POBHUYHbI NPAaUNbHbLIN

1. O6partbl:
— pBaHb XOJICTOB 100% 40% 60% - - - -
— pBaHb MEeHTbI 100% - 30% 2@ 25% 20% -
— pBaHb POBHULLbI 100% - - - - 50% 50%
2. OTxoabl NpsgoMble: A
— MblYKa 100% - - - - - 100%
— KOMEYKM 100% - - . - - 100%
— opeLUeK 1 TpenanbHbIN MyX 100% |  100% S - - - -
— OpeLLeK 1 YecarnbHbIi Myx 100% - 1009 - - - -
— 04ec KapaHbIn 100% ) 1 } } } }
— NoaMETb YMcTas 100% - 10% 10% 20% 40%
— noameTb 3arpsa3HeHHas 100% ) ) ) B
—nyTamKka 100% - - - 100%
—MyX C YecanbHbIX NanokK, BEPXHUX

y 100% 20% 20% 20% 30%

BaliMKOB M YNCTUTENEN
3. Mpoyne oTxonbl 100% - - - -
4. HeBnanmble oTxoabl 100% - - - -
Bcero obpaTtoB 1 0TX040B A% Y3 Y, Y5 Ys
Bbixoa nonycabpukaToB 1 Npsixu Bs; = B,-Y3 B4 =B3-Y,4 Bs =B4-Ys Bs =Bs-Y¢
KoadppumumeHT 3aroHa K. - B, -100 K, = B, -100 K - B -100 K, =100
3 B, B, 5 B,




Tabnuua N.4.2 - PacnpegeneHne oTXo4oB No nepexoaam nNpsaniibHOro npounss

%ﬂﬂ ebeHHOon cncTtemsl npaaeHnsd
rpebHeye- | NEHTOUHBIN POBHUY- nps-

HaumeHoBaHue obpatoB 1 | Bce- B TOM 4ucChe no nepe
OTXOA0B r0  [COPTUPOBOYHO-| YecanbHbI | NEHTOYHbLIA [NeHTocoeau- NEHTOYHBbIV
TpenarnbHbIi HUTENbHbLIN canclisig (@ | 1] HbIN Ounrb-
HbIN
1. O6parbl:
— pBaHb XOCTOB 100% 40% 60% - - N - - - -
— pBaHb NeHThI 100% - 15% 10% 10% % 20% 20% 5% -
— pBaHb POBHWLIbI 100% - - - - - - 50% 50%
2. Otxogbl npsgomble WU
BaTHbIE:
— MblYKa 100% - - - - - - - - 100%
— KOJEYKM 100% - - - L 4 - - - - 100%
— opeluek 1 TpenankHbIii nyx | 100% 100% - . - - - - -
— opelLlek 1 YecanbHbIi nyx | 100% - 100% - - - - - -
— 0Yec KapaHbln 100% B 100% B - - - - - -
— o4ec rpebeHHon 100% ) ) ) - 100% - ) ) -
— noagmeThb Y1cTas 100% 5% 15% 5% 5% 20% 10%
— NoaMeTb 3arpsA3HeHHas 100% ) ) ) ) ) )
100% - - - - - 100%
— nyTaHka
— Nyx C yYecanbHblX Manok, 100% ) ) 15% 15% 15% 30%
BEPXHUX BariMkoB U 4uUC-
TuTenen
3. MNpoune oTxoapl 100% 5% 5% 5% 5% 5% 5%
4. Hesnanmeble yrapsl 100% - - - - - -
Bcero o6paTtoB 1 oTxo40B 4 Y, Ys Yo Y, Vs Yo
Bbixog nonydgabpukatoB u
NPsSHKU B, =B3-Y, Bs =B4-Ys Bs =Bs-Ye B, =Bs-Y- Bg =B;-Ys | Bg =Bg-Yy
KoadhpuumeHT 3aroHa K, = 341-3100 K, = BS;OO K, - Bﬁl-;loo K, = 371.3100 K, - Bg;oo K, =100
9 9 9 9 9




Tabnuua M.4.3 - PacnpegeneHune oTxo4oB No nepexogam npsgunbHoOro

XINOMKOXMMUYECKOWN Npsikn no rpebeHHon cucteme n ;lp,ez Xrnornka

[CTBa Npu Npov3BoaCcTBE

Mps»ka, obpaTbl M OTXOAbI XnmMmyeckoe BOMOKHO XonkoBO€e BOSOKHO Cwmecb
Bcero B TOM 4ucne Bcero B TOM 4UC Bcero B TOM 4ucne
COpT.-|4yecanb- NeH- COpT.- Mecanb-| NeH- rpebHe- NeH- | NeH- |pOBHWY-| NpAaWb-
Tpen.| Has |ToyHas Tpen. | Haa ([ToyHasi b- | Yyecarnb- TOY- |TOYHasA| Has Has
Has Has
1 2 3 4 5 6 7 8 11 12 13 14 15 16
O6partbl
PBaHb xoncros 100% | 30% | 70 % 100 % 30 70 %
%
PBaHb neHTbI 100 % 80% | 20 100 % 40 OZ 10 % 20 %
%
OT1xopabl
Myx TpenanbHbIN 100 %] 100 %
KapaHbin ovec 100 %
Opeluek 1 nyx TpenarnbHbIf
Myx noa npuemHble u apyrumn | 100 %
©apabaHamu
Ouechl rpebeHHble 100 %
HeBugnmble oTxoabl
OTxoAabl cmecu
PBaHb NeHThI 100% 40% | 40% | 20 %
Mbiuka 1 Koneuyku 100 % 100 %
PBaHb poBHMLbI 100 % 82% | 18%
Myx c Banukos 100 % 100 %
NoameTb YncTas 100 % 100 %
MoameTb rpsisHas 100 % 100 %
MytaHka 100 % 100 %
NTOro =Y Y, Yaxum| ZYxn [Yixn | Yoxn | Yaxn Yaxn Ysxn | Z¥om | Yiem | Yacm | Yacm Yacem




OkoH4yaHue Tabnuupl M1.4.3

1 3 4 5 7 8 9 10 12 13 14 15 16
Bbixop, nony-
dabpukatoB Bixum = | Boxum= | Baxum = 4 Baxum = | Bsxum= | Bexum = Bzxum =
NpshkM U3 Xun- =100- | =Bixum- | = Boxuw- =Baxum — | =Baxum— | =Bsxum- =Bexum-
mMuueckoro  Bo-| | Yuum | Yaum | -Yaxum -Yieum Yacm -Y3cm -Yacm
NOKHa
Bbixog  nony-
cabpvkatoB © Bixn = Boxn= Bsxn = Bexn = Brxn= Bexn = Boxn =
MPSHKN 13 XIon- = 100-Y1xn[FB1xn-Y2xn = Baxn- =Bsxn — FBexn-Y2cm[=B7xn-Y3cm| =Bexn-Yacm
Ka -Ysxn -Yiem
MpoueHT 3aro-| (Kyuw= Koxm = Kaxm = Kaxim = Ksxm = Koxm = Koxm =100
Ha XMMUYecKoro| |_ By - 10 _ B,ym -10C: B ym - 10( _ Baxum 100 Bgyny <100 By - 100
BOJIOKHa Boxim Boxim Boxm " Bom | Biww | Bowm
MpoueHT 3aro- Koxn = Kexn = Koxn = Koxn = Koxn =100
Ha xriornka | By -100 _ Bgxn-100| B,y -100| Bgy,-100

Bas B | Bon | Bux

Bbixonq  nony- Biew= Baocw= Bicw= Baicw=
abpukatos 1 =B1Bexnt |[=B1B7xnt |[FBiBexnt |[=B1Boxn*
npsbku  n3  06- +B2Baxum  [tB2Bsxum  [+B2Bexum  [+B2Brxum
ero  Konuye-
CTBa KOMMOHEH-
TOB
MpoueHt 3aro-| [Kiuw= Koaxwm= K'sxum= K'oxn= K'axn= K axn= K'sxn= K1icm= K'2em= K'sem= K'scm=
Ha nonyadbpu-| = BoKixum F B2Koxum |= B2Ksxim =PKixn = BiKoxn FBiKaxn  |[= BiKaxn | = BiKsxn =B1Kexnt+  [=B1K7xnt |=BiKsxn+ | =100,0
KaToB W3 KOM- +B2Kaxum | +B2Ksxum | +B2Kexum
MOHEHTOB "
cmecu

N




ConpsiKeHHOCTb M annapaTHOCTb 000pyAoBaHMS

MNpwunox

HanveHoBaHune
rnokasaTenemn

Mepexoabl

Q

copT-Tpe-
nanbHbIN

yecanb-
HbIN

JNeHTOoY-
HbIN

NeHToY-
HbIr

POBHM NpsS@NbHBIN
HbIN Ba

yTOK

KonnyectBo no-
nycabpukaTos,
Kr/4

MnaHoBasa  npo-
N3BOAMTENBHOCTb
1 Bblinycka o060-
pygoBaHus, Kr/y

Pac4yeTHoe konu-
YeCTBO BbIMYCKOB,
BepeTeH (kamep)

0

BuinyckoB. Bepe-
TeH (kamep) Ha 1
MaLLuHe

3anpaBneHo Ma-
LUMH NO pacyeTy

MpuHATO MaLLnH

KonunyectBo Mma-
LUXH B annapare

MpuHATOE  KONU-
YecTBO  annapa-
TOB




