/éf,. é //?5., —___aanA u Hayku Poccuiickoi d)enei)lmm

®denepaiabHoe rocynapersennoe 6roxernoe obpasosaresbHoe
yupexaenue Bbicmiero obpalosanus
«Ky0anckui rocylapcTBeHHbIH TEXHOJIOIHYECKHH YHHBEPCHTED)

Kosanesckasn A.A., /Ipoznos A.H., Kaamanosuu C.A.

HAYYHO-IIPAKTUYECKHE OCHOBBI
KOMILIEKCHOM NNEPEPABOTKH IVIOJ10B
I'PAHATA

0644

r
//'

o |



MunucrepcTso o6pazosanun u nayku Poceniickoii ®enepaunn
@eaepansHoe rocyaapcrsennoe 6iomxeTHoe 06paoBaTensnoe yupexacHHe
skicmero of6palosannn

«Ky6ancxuii rocy1apcrseHHbLI TEXHOIOMMYeCKHil yHHBEPCHTET

A.A. KoBanesckasn, A.H. [Ipo3nos,

C.A. KaimaHoBHu

HAYYHO-NNIPAKTHYECKHUE OCHOBBI
KOMIUIEKCHOH NNEPEPABOTKH
IJIOAOB 'PAHATA

Monorpadus

Kpacuoaap
2016



VK 664.87
BBK 36.913
K56

PeucHIeHTM:
I.A. Kysnenos — Cenepansunift anpextop 00O “LleHtp cepTHOHKALHH,
KN3CCHHKALIMH H KOHTPO/IA KayecTsa”
B.H. MapTosmyx — a-p TEXH. Hayk, npodeccop, npodeccop xadeapui
TEXHOJIOTHH XHPOB, KOCMETHKH, TOBAPOBEACHHA, POLIECCOB H anmnaparos
®IBOY BO «Ky6anckuii rocyaapcTBEHHbIA TEXHONOMHUYCCKHA
YHHBCPCHTET»

Kosanescxas A. A.
Hay4HO-NpaxTHUYecKHe OCHOBb KOMILICKCHOH NepepaboTkH M008B rpauara:
monorpadus / A. A. Kosanescxas, A. H. Jlpouros, C. A. Kammanoshd. -

Kpacnonap: Ky6I'TY, 2016. - 152 c.
ISBN 978-5-8333-0644-4

B MoHorpaduu npeacTamicHsl KIACCHOHKAUMOHHBIC MPDHIHAKH H
SCCOPTHMEHT NN0A0B rpaHata. [laHa XapaKTCPHCTHKA XHMHYECKONO COCTaBa,
NHUEBO UCHHOCTH [UIOAOB rPaHaTa, 8 TAKKE €ro COCTABHAIX HacTed.
PaccMOTpeHb MYTH HCMOTBIOBAHHA CCMAH, COKA H KOXYPH IL1010B MpaHata.
lMpeacrancHa XapaKTCPHCTHKA TPATHLMOHHBIX CHIPLCBBIX PECYPCOB IR
COINAHHA MMHIIEBHIX MPoAYkTOB. PailpaboTansl peucfiTypsl, TEXHONOMHYCCKHE
PEXHMBI IPOHIBOACTBA MAAOHEIHBIX COYCOB Ha OCHOBC CEMAH M10/108 IPaHaTa,
QpYXTOBBIX COYCOB HA OCHOBE COKAa MI0J0B IPAHATA H THKCPOBOJOYHBIX
WMt Ha  ocHoBe KkOXypW Moo rpadata.  [lposcacwa  oucuxa
NOTPCOHTENBCKHX CBOACTB palpabGoTaHHLIX MHIICBLIX MPO1YKTOB.

[MpeanasHaueHa 1A HayYHBIX PaOOTHHKOB, ACTTHPAHTOB H CTIICUHATHCTOB
B 06/1aCTH NMPOMIBOACTBA MHILUCBLIX MPOIYKTOB, @ TAKAC CTYACHTOB BICILHX
yucOHbIX 3aBEICHHA MHILCBOND HANPAB/ICHHA.

Y/IK 664.87
BBK 36.913

© Kosancacxas A A . [lpouros AH,
Kaxawosws C A, 2016

ISBN 978-5-8333-0644-4 © ®I'BOY BO «Ky6I'TY», 2016



Conepxanne

BsencHue

nasa |. XapaxtepucTika n1o408 rpaHara

1.1 Knaccuduxanmns u copra rpaHarta

1.2 KynbTypa rpaHarta, XHMHUYECKHIt COCTaB W MHILEBAA UCHHOCTL

1.3 IMyTH HCMONBL30BAHHA ILIO0B rPaHaTa

I'nasa 2. XapaxtepucTuka MaROHE3HBIX COYCOB

2.1 ACCOPTHMEHT H KIACCHPHKALHA MAROHEIHBIX COYCOB H

COYyCOB Ha IMYTbCHOHHOR OCHOBC

2.2 XapaxTepHCTHKA OCHOBHOIO ChIPbA IR IPOH3IBOACTBA MaROHEIHBIX

2.3 XapaxTepHCTHKA CTPYKTYPaTOPOB, MPHMCHACMBIX UIR

MPOH3IBOACTBA MAAOHEIHBIX IMY TbCHHA

Inasa 3. XapaxTepucTHka GpykTOBO-SrOHBIX COYCOB

3.1 ACCOPTHMEHT H K1acCHHKAIHA GPYKTOBBIX H ATOIHBIX COYCOB

3.2 XapaxTepHCTHKa OCHOBHOTO Chipbs U1 QPYKTOBBIX COYCOB

3.3 XapakTcpHCTHKA PPYKTOBLIX COYCOB HALMOHATLHOA KyXHH

Inasa 4. XapaKTepHCTHKA THKCPOBONOYHBIX HIACTHA
4.1 ACCOPTHMCHT H KNACCHOHKALIHA THKCPOBOIOUHBIX HIETHH
4.2 XapaxTepHCTHKA OCHOBHOIO Chipbf [UIA NPOH3IBOACTBA HACTOEK

Cnasa S. MeTul HCC/IC10BAHHA CEMAH MPAHaTa H MAAOHEIHBIX COYCOB

5.1 MeToibl HCCEJOBAHHA CEMAH IPaHaTa

5.2 MeToan HCCNE10BAHHA MAAOHE3HBLIX COYCOB

5.2.1 [Mpasuna npuemxu # McToab 0TGOpa Npob

5.2.2 MeTo/Ibl HCCNEA0BAHHA OPraHOICTITHYECKHX MokasaTech

5.2.3 MeToasl onpeaeicHua GUIHKO-XHMHYECKHX nokasatench

6
8
8
11
17
19

19

20



[nasa 6. MeToAM HCCCAOBAHHA MPAHATOBONO COKA H GPYKTOBLIX

coycos 65
6.1 Meroas HccneaoBaHHs FPaHaToOBOrO coka 65
6.2 MeTtonu necnenosanus GpyKTosuix coycos 69

6.2.1 Mpasuna npHeMKkH W MeTOAB 0TGOpa NPos 69
6.2.2 MeTOAM HCCNICAOBAHHA OPraHONCNITHYCCKHX noxasarench 71
6.2.3 MeToaM HCCe0BaHHA PHIHKO-XHMHYCCKHX noxasatench 74

nasa 7. MeToasl HCC/ICIOBAHHA KOXYPbI FPaHaTa H

JIMKEPOBOJIOYHBIX HIAC/THA 80
7.1 MeToasl HCCICA0BaHHA KOXYPh MPaHaTa 80
7.2 MeToas HCCEN0BAHHA HACTOCK 88

7.2.1 MNpaswuna npreMkH U Mctoas otGopanpo6__ 88
7.2.2 MeToibl HCC/ICIOBAHHS OPraHONCTITHYCCKHX noxasateneit 91

7.2.3 MeTtoas HCCNEAOBAHHA PHIHKO-XHMHHCCKHX M0KA3aTENC
nasa 8. HayuHo-npaxTHYECKHE OCHOBbLI COIAAHHA
MafOHEIHBIX COYCOB HA OCHOBC NopoukaceMan rpavata 101
8.1 Bui6op u xapaxtepucTuka oGbextos uccenopanna 101
8.2 PazpaboTxa peuenTyp H yTOYHCHHC TCXHONOTHYCCKHX
craauft mpon3soacTa MafloHebixcoycos 106

8.3 OucHxa noxasaresicit kauecTsa papaboTaHHLIX MaROHCIHBIX

8.4 OucHxa noxasaresich kauecTsa pa3paboOTaHHBIX MAAOHCIHBIX

COYCOB B IPOLCCCE XPAHCHHA 12

nasa 9. Hay4HO-NpaxTHYCCKHE OCHOBb COI1AHHA PPYKTOBBIX COYCOB

Ha OCHOBC MPaHaTOBOO COKa 14

9.1 XapaxrepHcTHKa O6LCKTOB HCCICNOBAHHA _13

9.2 Pa3paboTxa peuenTyp H TEXHONOTHH NPOH3IBOACTBA MPAHATOBLIX
coycos 123




9.3 OueHka noka3ateneii Ka4ecTsa H NUULIEBOA LIEHHOCTH

pa3paboTaHHBIX MPaHAaTOBLIX COYCOB

nasa 10. HayuHo-npaxTH4ecKHe OCHOBB CO3IJAHHA

CJIAIKHX HaCTOCK Ha OCHOBC KOXYphl IL10108 rpaHara

10.1 XapakTtepucTHka 06BEXTOB HCCNEAOBAHHA

10.2 TexHoNOrHA NPOH3IBOACTBA KOMIIOHCHTOB 1A Kynaxa

CJIAIKHX HAacTOCK

10.3 Pa3paboTka peuenTyp clalkHX HacTOEK

10.4 OueHka NOTPeOHTENBCKHX CBOACTB pa3paboTaHHbIX

CJIAKHX HacTOCK

Jaxmouctne

Bubanorpaduyeckuit cnucox

Mpwnroxenwmwe A

124

128
128

131
135

137
141
143
149



