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bouxapesa 3.A.

TEXHOJIOTMM ITPOJYKTOB IIMTAHUA

YIK 663.44

MOIEJIUPOBAHUE PELEINTYPbBI BUCKBUTHOI'O TIOJTY®ABPUKATA
NOHMKEHHOM YHEPTETHUYECKOM IEHHOCTH

boukapesa 3.A.

Cratbst TMOCBAIICHA aBTOMAaTU3UPOBAHHOMY IMPOCKTUPOBAHUIO PEUCIITYP METOAOM JIMHEWHOTO

nporpammupoBanus B cpene MS Excel. Pazpaborana mporpamMHas peanmsanus rnpoiecca

ONTUMHU3AIUN U MOJCIUPOBAHUS PEUCIITYP MYYHBIX KOHAUTEPCKUX PI3,I[CJ'IPII>1, TO3BOJIAIOIIAss

MMpOBOAUTH pacHET MMHIIEBON U 3H€pFeTI/I‘IeCKOI71 LHEHHOCTHU 1/13z[en1/n‘71 C MHOI'OKOMIIOHCHTHBIM

CBIPBEBBIM COCTAaBOM.

Kniouesvte  cnosa:  nonygabpuram,

JHepeemuvecKas yeHHoCms, osec, 0mpy6u

OUCKBUMHDIIL,

Mooenuposanue,  peyenmypa,

BBenenue

MyuHbIe KOHIUTEPCKUE U3CIIUS SIBISIFOTCS BBICO-
KOKaJIOPUIHBIMH MPOAYKTAMHU 32 CYET OOIBIIOTO KOJIH-
YECTBA JICTKOYCBOSIEMBIX YIIICBOIOB. UTOOBI IOTpEebIIe-
HHUE MYYHBIX KOHJIUTEPCKUX H3IEIUH HE MPUHOCHIIO
Bpella OpraHu3My YeIOBEKa, HEOOXOIUMO CHH3HUTH UX
SHEPreTUUECKyI0 LIEHHOCTh, OBBICUTh MHUILEBYIO LIEH-
HOCTh, 00OTaTUTh MHIICBHIMU BOJIOKHAMHE, MAaKpO- H
MHKpossieMeHTamu [1]. B ¢Bs3u ¢ 3TuM, oJjHa U3 IV1aB-
HBIX 33J1a4 TEXHOJIOTa 3aKJII0YaeTCsl B CO3/1aHUU peLen-
Typ U TEXHOJOTMM MPOM3BOJICTBA HU3KOKATOPUIHBIX
MYYHBIX KOHIUTEPCKHX M3JEIUN U UX BHEIPEHHUs Ha
MPEANPUATHIX TUTAHUSL.

B HacTosimee Bpemsi pa3padarhIBatOTCs ¥ BHEAPSI-
IOTCSI HOBBIE€ TE€XHOJIOTUH, OCHOBAHHBIE HA MCIOJIb30-
BaHUU PACTUTEIBHOTO CHIPbSI, IIOJOBO-STOIHBIX IO-
POILKOB IPHU MPOU3BOACTBE MYUHBIX KOHAMTEPCKUX
u3nenuit. MccienoBaHusM MO CHUXKEHHIO KaJOpU-
HOCTH OHMCKBHTHOTO TeCTa MOCBAIICHBI padotel B.C.
TToroBa, FO.M. Kamumonoii, H.B. Tlonskosoii, E.H.
Baxenosoii, E.A. TlerpoBotii [2, 3, 4]. Pazpabotke Tex-
HOJIOTUH MOJTYYEeHHsI TUILEBBIX POILYKTOB C UCIOIb30-
BaHUCM Caxapo3aMEHHTEICH OCBAIICHBI padoThr E. 1.
I'yxkeBckoro, IO. Maromenosa, O.A. bornanosa [5, 6].

Ha coBpemeHHOM 3Tare pa3pabOTKy IPOIYKTOB
C MHOTOKOMIIOHEHTHBIM CBIPbEBBIM COCTABOM PEKO-
MEHJyeTCsl MPOU3BOJUTH HA OCHOBE MareMaTHYECKOTo
MOJICTIUPOBAHUS U TEOPUH ONTUMHU3aLUU. Monxenupo-
BaHHUE U ONTHUMM3ALUS MO3BOJISIOT CO3[aBaTh HOBBIC
MPOIYKTHI Il ()YHKIHUOHAIBHOTO M JICYCOHO-TIPO(U-
JIAKTUYECKOTO MUTAHHUS.

enbro paboOTHI SBISICTCS MOJICIMPOBAHKUE H OII-
TUMH3AIHS PEIENTYPbl OMCKBUTHOTO MoNTy(hadpukara
JUTSL ONIPEJICJICHUsT PAMOHAIBHOTO COOTHOLIEHUS! ChI-
PBEBBIX KOMIIOHEHTOB C JOOABJICHUEM OBCSHBIX OTpPY-
Oell 1 caxapo3aMeHUTEIIS.

OO0BEKTHI 1 METOABI HCCAET0BAHNI

B kauecTBe 00BEKTa HCCICIOBaHUS BHEIOpaH IO-
nmy(habpuKar MHOTOKOMIIOHCHTHOTO MYYHOTO KOH[IH-
TEPCKOTO M3IENHs C Pa3HOOOpa3HBIMH (opMaMu U
0(OpMIICHHEM IMOBEPXHOCTH, 3 UMCHHO OMCKBHTHBIN
nony(aOpuKar, KOTOPBIA SIBISCTCS OIHUM H3 CaMbIX
JIOCTYITHBIX U MOIYJISIPHBIX CPEIH MOTPCOUTEIICH.

MopnenupoBanue BrIOHEHO B cpene MS Excel ¢
HCIIOJIB30BaHHEM METOJIa IMHEWHOTO IIPOrpaMMHUPOBa-
HUS JUIS ONTHMH3ALUU PELENTYP ¢ MHOTOKOMIIOHEHT-
HBIM CBIPBEBBIM COCTABOM.

PesyabTaThl 1 UX 00Cy:KIeHUE

JIroOble onepanyy HaJ UCXOIHBIM CHIPbEM, TIOJTY-
(haOpuKaTaM¥ WM MHIPEANCHTAMH TPOIYKTOB, CaMH-
MU IPOJYKTaMH, a TAKXKe TEXHOJIOTHUECKUE MPOLIECCHI
B BHJIC HAOOPOB MOCIIENAOBATEIbHBIX ICHCTBUNA — TEX-
HOJIOTUM —O00JIa/IaloT ONpPEJICNICHHBIMU CTPYKTYPaMH,
BXOZaMH M BBIXOJaMH. DTO MO3BOJSIET IPOU3BOIANTH
MX MaTeMaTHYeCKOe MOJICIIMPOBAHHE C IIEJIbIO TTOMCKA
MIPUEMJIEMBIX, @ HHOT/IAa ¥ HAWIYYIINX WM ONTHMAJb-
HBIX (C TOYKM 3pEHHsI ONPE/CICHHBIX KPUTEPUEB) Ba-
PHAHTOB.

CoBpeMeHHbIEC HalpaBJIeHUS PACIIUPEHUS accop-
TUMEHTa OMCKBHUTHBIX NONy()aOpPHKAaTOB C IOHMKCH-
HOH KaJIOpUHHOCTHIO OPHEHTHPOBAHBI HA MOJIHYIO WIIN
YaCTHYHYIO 3aMEHY OCHOBHOT'O CBIPbSl — MYKH, XKHpa,
caxapa MEHee SHEproeMKHMH, HO OMOJOrMYEcKH aK-
TUBHBIMU MPOAYKTaMH, & UMEHHO, MOJIOYHO-OCIIKOBBI-
MU, OBOIIHBIMU M ()PYKTOBBIMH [TACTaMH U ITIOPE.

JUis cHUDKEHMsI KaJIOPUIHOCTH M3 U pHua-
HUSI UM JIMETHUYECKOW HAIlpaBICHHOCTH B peLenTypax
caxap 4aCTHYHO WIM HOJHOCTBIO 3aMEHSIOT Ha HaTy-
palibHbIE caxapo3aMeHHUTEIN: COPOUT, PPYKTO3a, MaJIb-
THUT, CTEBHSI, CTEBHO3HU/I, DPUTPUT, KCHINT. Kaskapiii 3
psiza TmojcIacTUTENel MMeeT CBOM YHHUKAJIbHBIC (DU3H-
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boukapesa 3.A4.

1 MOJE/THPOBAHHE H ONTHMH3ANAA PENENTYP BHCKBHTHBIX ITOTY PABPHKATORB C OBCAHBIMHA OTPYEAMH H CAXAPO3AMEHHTEJIEM

Tlens mozenmpoBars perrenTypbt — 1) ONperereHite ONITHMATHHOFO COOTHOMEHIE WHTPENMEHTOB [ITE BHCKBHTHOTO Moy

TIOHIDKEHHO TBRO, 2}

Ta C OBCAHBIMM OTPYOAMI M C TeneM ¢

0ft cebECTOMMOCTBED M MAKCHMANBHO BIH3KOrO IO CEOMM OTIOPHBIM XapakTepHCTHEAM K KOHTPONEHOMY 0bpasiry «BHcxkeNT kpyrasiit» (byme).

3
4
5 |1. JmepreTuteckas NeHHOCTh Min
6
7

TNEPEMEHHBIE C OCHOEHBIX THIICERIX EEMIECTE
VTIEBOIE
8 Macca '
H: Hrpex Gemm
’ npomyKTa " e JMOHO- 1 KpaxMan
9 r [IHCAXAPHILD
10 Bepmrp 389.000| 100,000 |500,000| 300,000 |420,000] 1300 | 2,000 51007 | B pen |5 1007| 2 pen |z 1007 |z pen. |* 10 | 5 pen
I
4y Hissrp. 230,000 20,000 [300,000| 100,000 200,000/ 1,000 | 1,000 | TE® Myxa muememman /| X1 |248360| 10.800 | 26,820 | 1300 | 3.230 | 1,000 | 2.480 [67.900 168,640
1 Swavcmie | Hampasnemte |  |Otpybmoscmmie | X2 |82952 17300 | 14350 | 7.000 | 5810 | 1450 | 1200 |64770 53.730
13 Koag. LI@ os2 | o320 |22 | 1oos | o | o | o |[IEEEENIEEE (5o weme %3 [438.007) 11,100 | 48,620 [ 0.000 | 0.000 | 1000 | 4380 [0.000| 0.000
14 OTPAHHYEHHS [Kernar amme X4 29202116200 | 47.310 |31.200| 91,110 | 0,000 | 0,000 | 0,000 | 0.000
15 Bux Tes saems| Jwa | TFE | oo X5 |417,170| 0000 | 0,000 | 0,000 | 0.000 | 0,000 | 0,000 | 0,000 | 0,000
16 |Orpl(Bemai) | 0027 | 0014 | 0.049 | 0.047 | 0.000 [0000] 0,000 | 25773 | = | 1451 | |[Kucnoma x6 | 1294 | 0000 | 0000 | 0,000 | 0.000 | 0000 | 0,000 | 0000 | 0.000
17 |Orp2CKips) | 0,003 | 0006 | 0000 | 0091 | 0000 [0000| 0000 | 9970 | = | 9830 | |Sccemmmsammmaa| X7 | 1945 | 0000 | 0000 | 0000 | 0.000 | 0.000 | 0.000 | 0,000 | 0.000
18 |Orp3(¥rnesomer) | 0171 | 0055 | 0,004 | 0.000 [ 0.000 0000) 0000 | 41770 [ < [ seas0 Hroro s caipee 137,100 100,150 8070 222,360
. _ . CoxpanHoCTh [pH TeIIoBof|
1o (OrpiMacca) | 1000 | L000 | 1000 | 1000 | 1000 |1000| 1000 | 1053000 | = | 1053000 Sepatomno: 94 88 91 92
20 [OrpS(3mcpruen)| 0821 | 0329 | 0212 | 1,009 | 0,000 |0,000] 0,000 | 359,902 | < | 37L,000 Hzoro & smacmal] 1000 12887 58,13 734 204,58

B 1007 100

Puc. 1. MogenupoBaHne penenTypsl OHCKBUTHOTO TOMy(hadpHKaTa ¢ MHUHUMATBHOH SHEPTeTHIECKOH IIEHHOCTHIO

KO-XMMUYECKHE CBOICTBa, MOITOMY, ONajaasl B opra-
HU3M YeJIOBEKa, TAKUE BEIEeCTBA NPUBOIAT K LEIOYKE
OMOXMMHUUYECKHUX PEaKLUi.

CTouT OTMETUTh, YTO MEHEE KaJIOpUIHBIMM Ha-
TypaJIbHBIMU CaXapo3aMEHUTENSIMU  SIBJISIOTCS CTe-
BHO3MJ U SpUTPHUT. CTeBUS (IKCTPAKT U3 JIUCTHEB —
CTEBHO3W/) — MHOTOJIETHEE TPABSHHCTOE pPACTEHHE,
kajopuitHocTh — 0,7 KKaj, KO3(QQUIHMEHT cllanocTu
200-300 enuHUIl IO CPaBHEHUIO C caxapo30i, UMEET
TPaBsSIHOM NPUBKYC, PEKOMEHAO0BAaHO HCIOJIB30BaTh C
JN00aBIeHNEM NEKTHUHA, KaK CTPYKTYpOOOpas3yromero
KOMIOHeHTa. OHAaKO NaHHBIN MOJCIACTUTENb UMEET
MIPOTUBOIOKA3aHUS, MOXKET BbI3BaTh AJIEPTUUYECKYIO
peakuuio, a Mpu 4pe3MEepHOM YHOTPEOICHUN — IIPUBe-
CTH K claOuTeIbHOMY 3 eKTy.

Tabmuua 1 — Pesymbrar MonenupoBaHHs peLENTyphl
OHMCKBHTHOTO nonygpabpukara c MUHHUMAJIbHOU
SHEPreTHIECKOH IIEHHOCTHIO
HaumeHoBanue nponykra Wnupexc |Macca Herto, r
Myka nueHn4Has B/c X1 230
OTpyOu OBCsIHBIC X2 20
benku sitmunbie X3 300
JKentku ssuuHbIC X4 100
DpuUTpUT X5 399,7
Kucnora numoHHast X6 1,3
DcceHnus BaHWIbLHAs X7 2
Htoro ceipsre 1053,0
Breixon u3g. 780
Copneprxanue 6enkoB B 100 r 9,38
Copneprxanue xxupoB B 100 T 4,02
Copneprxanue yrieonos B 100 r 20,6
DHepreTuueckas HEHHOCTh U3/., KKaJl 156

DPUTPUT (IPUTPHUTOI) — MHOTOATOMHEIN CITHPT,
kajopuiiHocTs — 0 kkai, cocraBisger 70% cragoctu
caxapo3bl, HCIOJIb3yeTcs Kak CTaOWIIM3aTtop W Bia-
TOyAEP)KUBAIOMINI areHT. BaXHBIM OTHOCHTEIBHBIM
MOKA3aTeJIeM BIIMSHHS YIVIEBOJOB, COAEPIKALIUXCS B
W3/IeNNsIX, HA NU3MEHEHHE YPOBHS IVTIOKO3bI B KPOBH SIB-
JSIeTCsl TNIMKEMHUYEeCKUH MHJIeKe. B sputpure naHHBINA
nokazatesib paBeH 0 ['M, 310 03HauaeT, 4TO AHHBIH
caxapo3aMEeHHUTEIb HE MOBBIIIACT YPOBEHb IIIIOKO3BI B
KPOBH M MOXET OBITh PEKOMEH/IOBAH JIMIAM, CTpaja-
IOIIMM caxapHbIM nuadetom [7]. [Tostomy B KayecTBe
TIOZICIIACTUTENS JJ1s1 OMCKBUTHOTO MoryadbprkaTa Ol
UCIIOJIb30BaH DPUTPHUT (SPUTPHUTOIN).

[Tpn npoBeneHNH HMccIe0BaHNM sl pa3paboTKu
OMCKBUTHBIX TOJIy(haOpPHUKATOB C OBCSIHBIMHU OTPYOSIMU
U caxapo3aMEHHTENIeM 3a OCHOBY BbIOpaHa Kiacchye-
ckas penentypa «buCKkBUT Kpyrsii» [8].

Jns ompeneneHust cocraBa peLiENTYpHOH cMmecH
P TIPOM3BOJICTBE OMCKBUTHOTO MOTy(adpuKara ¢ ca-
Xapo3aMEHHUTENEM 11eJ1eco00pa3Ha ONTHMHU3ANNS TeX-
HOJIOTHH MO Ka4eCTBCHHBIM XapaKTEPUCTHKAM CBIPbS,
KOTOpBIC SIBJISIFOTCSL  yYNIPABISIEMBIMH  [TapaMeTPaMH.
[Tpn paspaboTke penentypbl OMCKBHTHOIO Ioyda-
OpHKara IpPOW3BEICHO MaTeMaTH4ecKoe MOJAEIHPOBa-
HHE C LIEJBIO ONPE/EICHUS ONTHMAJILHOTO COOTHOIIE-
HUSI MHTPEIMCHTOB C YUETOM UX IHIIEBON IIEHHOCTH U
ce0eCTOMMOCTH.

Ha pucynke 1 npencrasieHo MOAEINPOBAHUE pe-
LENTYPBbI, YIOBIETBOPSIONIEE 3asiBICHHBIM LEIISIM.

B pesynbrare MomenupoBaHMsI OIpEAEIeHa pe-
HenTtypa OMCKBUTHOTO moiydadpukaTa ¢ OBCSIHBIMH
OTpyOsIMH M caxapo3aMEHHUTEJIEM C ITOHW)KCHHOW Ka-
JOPUHHOCTBI0O W MHUHHMMAJIBHOM Ce0ECTOMMOCTHIO,
OoJiee BCEro y/lOBIETBOPSIIONIas OMIOPHBIM CBOWCTBAM
KOHTpOJIBHOTO 00pasna. Pesymbrar MopennpoBaHUs
peuenTtypsl OMCKBUTHOTO Ioiydadpukara ¢ MHUHH-
MaJIbHOHM YHEPreTHYECKOM IIEHHOCTHIO MPE/ICTaBICH B
tabmune 1.

W3 tabnuipl 1 MOXHO clienaTh BBIBO, YTO UCKO-
Mast IIeJIb JOCTHTHYTa: SHepreTHYecKast IEHHOCTh Ouc-
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KBHUTHOTO I0JTy(haOpuKara ¢ OBCIHBIME OTPYOsIMHE U ca-
xapo3ameHuTeneM paBHa 156 kxan (B 2,38 pa3 MeHbIIe
KOHTPOJIBHOTO 00pas3iia), OHAKO CTOUT OOPATUTh BHU-
MaHHE Ha COOTHOIICHUE PEICTITYPHBIX KOMIIOHCHTOB.
CTOUT OTMETHTH, YTO COOTHOIIEHHE OCHOBHBIX
pPEUCNTYPHBIX KOMIIOHCHTOB B OHCKBUTHOM TECTC
(stiina : caxap : Myka = 2:1:1) urpaer BaXHYIO pOJIb.
B monmy4eHHBIX pe3yibTarax MOJICIMPOBAHUS KOIHYC-
CTBO SIMYHEIX O€JIKOB CHUXKEHO Oosee uem Ha 130 1, 10
CPaBHCHHIO C KOHTPOJIBHBIM 00pa3lioM, CyXUE KOMIIO-

BruiBoaBI

Meronnka MOJEIUPOBAHHUS MYYHBIX KOHJIUTEp-
CKHX W3] C MHOTOKOMIOHEHTHBIM CBIPEEBBIM
COCTaBOM II03BOJISIET pa3palareiBaTh PeLENTypHI C 3a-
JaHHBIME cBoiicTBamu. Ilpm paspaboTke penentypsi
C MUHHMMAQJIBHOM SHEPreTHYECKOM IEHHOCTBIO LElb
paboThI ObUIA JOCTUTHYTA: HEPreTHYecKasl [IEHHOCTh
OuckBuTHOro momydabpukara B 2,38 pasa MeHbIle
SHEPreTHYECKOM IEHHOCTH KOHTPOJIBHOTO 00pasia.

HEHTBI MPeolIalaloT Haj )KUAKUMH, TI03TOMY B TEX-
HOJIOTUYECKOM TIIaHE HeoOXOAMMO OyaeT BBECTH J10-
TIOJTHUTEIBHYIO KHUJKOCTB, INOO CHU3HUTH COJCpPIKaHHE
MYKH B peLIENType.
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MODELING THE RECIPE FOR BISCUIT SEMI-FINISHED PRODUCT OF
REDUCED ENERGY VALUE

Bochkareva Z.A.

The article is devoted to automated design of formulations using linear programming in MS
Excel. The software implementation of the process of optimization and modeling of flour
confectionery products was developed, which allows to calculate the nutritional and energy
value of products with a multicomponent raw material composition.

Keywords: semi-finished product, biscuit, modeling, compounding, energy value, oats, bran.
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VIIK 663.44

PET'YJIMPOBAHUE TEXHOJIOTMYECKHUX CBOMCTB HE COJIOKEHOI'O

3EPHOBOI'O CbIPbA

Tapvkuna I1.K., Kypoukun A.A., lllabyposa I'B.

CTaTbﬂ IMOCBAIIICHA aHaJM3y TCOPETUYCCKUX U OKCICPUMCHTAJIbHBIX I/ICC.]'le)lOBaHI/II\/'l
POCCHHCKHX M 3apyOeKHBIX YUCHBIX B OOJIACTH MOJATOTOBKH OHONOIMMEPOB HECOIOKEHOTO
3¢PHOBOTO CBHIPbSI METOIOM TEPMOILIACTHYCCKOM SKCTPy3un. B paboTe cucTeMaTu3npoBaHbI
H 0606[LleHbI pegyanaTbl HAYYHBIX OKCIIEPUMEHTOB, JaOIIUX MPEACTABICHUE O d)mnqecxnx,
6I/IOXPIMI/I'~IGCKI/IX u CprKTyprlX U3MCHCHUAX, NPOUCXOAAIUX B HECOJIOKCHOM 3C€PHE IIPpU
TakoM Bo3jciicTBud. Ha OCHOBe aHanW3a MHOTOYMCIICHHBIX HMCTOYHHKOB HH(POPMAIIUH
ONpEACICHbl TCHACHUWU PasBUTUA TCPMOIUIACTHYCCKUX MCTOI0B BO3}1€I>’ICTBI/I${ Ha
TEXHOJIOTMUECKHI MOTSHIIMA HECOJIOKEHOTO CBhIPhSl M, KaK CIEJICTBUE ITOr0 — Ha Ka4eCTBO

IM1Ba.

Kniouesnie cnosa: conoo, ne conodicenoe coipbe, npeosapumenbas n0020mosKd, popmuposanue

Kadecmea nued.

Introduction

When brewing beer the most important task of the
mashing process is transforming the maximum amount
of valuable soluble and insoluble parts of the grain
products which provide the necessary level of extract
of beer wort and the finished drink from the mixture of
malt and non-malted grain products into water solution.
Achieving this this goal is due to by various factors
and, primarily, by the activity of enzymes accumulating
in the malt in the process of malting.

Biopolymers (starch and protein) of non-malted
grain products which are used instead of a portion of the
malt, are less prepared for enzymatic action than malt
biopolymers as they do not undergo the preliminary
process of dissolution changing the grain structure, as
is the case with grain when malting.

The main differences between the malt and
non-malted grain are the presence of cell walls in
starch granules. Theoretically, high-quality malt
contains a sufficient amount of cytolytic, proteolytic
and amylolytic enzymes for efficient hydrolysis of
insoluble components both in the malt and non-malted
grain products. However, in practice for the productive
process of mashing grain products, especially under
replacing significant quantities of malt bynon-malted
grain (more than 20 %), for many years separate
mashing non-malted raw materials and part of the
malt mash has been used, and enzyme preparations to
provide the normal flow of the mashing process have
also been used.

Obviously, the biochemical effects of malt
enzymes on biopolymers of non-malted grain products,
primarily for starch grains, will be more effective if
their preliminary gelatinization takes place. Therefore,
for effective use of non-malted grain products in the
preparation of wort and obtaining products of high
quality, the preliminary preparing biopolymers of grain
for bio-transformation is necessary before mashing.

The purpose of this research is the analysis,
systematization and synthesis of information data
of Russian and foreign researchers about methods of
thermal treatment, forming technological potential
of non-malted raw materials and commodity
characteristics of the beer.

Objects and methods of the research

The research objects were the scientific data
of Russian and foreign sources of information. The
methods of analysis, synthesis, systematization and
generalization were used as research methods.

The results and their discussion

Tough competition in the beer market dictates
the need for optimization of process parameters and
techniques at each stage of the technology. One of the
main technological stages of beer production is the
process of mashing raw grain. Replacement of part of
the malt by non-malted grain involves using hydrolytic
enzyme preparations of microbial origin in the stage of
wort production or preliminary preparing non-malted
raw materials.

One of the most effective and frequently used
technological practices that promote preparation of
biopolymers of non-malted grain for the technological
process of mashing is thermal treatment whichcan be
performed by various methods, including combined
methods. For example, combined and simultaneous
influence of temperature and moisture, temperature and
pressure is possible.

The classification of thermal methods including
three groups of temperature treatment: thermal, hydro-
thermal, thermos-mechanical was proposed by Afanasyev
V.A. [1]. It can be applied to the thermal methods of
preparing non-malted raw materials in brewing.

Thermal methods of grain treatment include heating
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the grain mass by the dry heated air (convective heating)
or heating grain from the heated surface (conductive
heating) and heating by high frequency currents and
micronization (IC-treatment).

The efficiency of thermal treatment of non-malted
grain products when making wort was noticed by
researchers more than 40 years ago.

In order to improve the quality of the finished beer
Glowinsky D.G. patented a method of wort production
by using the thermally treated non-malted barley grains.
The author proposed to carry out high-temperature heat
treatment of non-malted barley moistened to 15 % [2]. At
a temperature of 230-250 ° C there is the destruction of
tannins, which play a significant role in the formation of
colloidal turbidity of beer and the grain structure destroys,
this contributes to the increase of the degree of exposure
of starch grains by malt enzymes.

It should be noted that tough regime of heat treatment
leads to the formation of melanoidin compounds, the
intensity of which can be reduced by regulating the
thermal treatment of non-malted raw materials. For
example, according to Golikova N. V. with co-workers,
the thermal treatment of raw materials, carried out in
several stages contributes to the significant improvement
in the quality of beer. At the first stage the moist barley
grain is to be thermally treated at 230-250°C, and then
quickly (in a period of 5-10 c) it is to be cooled in a moist
condition up to 75-85 % by air at a temperature -5°C to
-10°C [3]. The result of the first phase of the impact by
contrasting temperatures is the rapid interruption of the
reaction of melanoidin formation. Simultaneously, there
is a decrease in the degree of coupling of the shell of the
grain with the endosperm.

At the second stage, in order to exclude the
penetration of moisture from the surface of the grain
after the first stage of the treatment to the endosperm of
the grain the blowing of the grain mass is doneby dry
cold air with temperatures ranging from -5 to -10° C with
lower relative humidity (20-25 %) for a short period of
5-10 c. The proposed technological solution enables to
save the shell of the grain hydrated, which contributes
to its integrity when grinding, and thus makes it possible
to form loose, well-draining layer of pellet at filtration
of wort, and high speed of mash filtration.

It is stated that the thermal impact on non-
malted grain during a short period of time (0,5 to 1,5
min) contributes to the effective improvement of its
technological parameters due to the loosening of the
endosperm of the grain. As a result of loosening of the
endosperm there is an increase in bulk volume of grain
products 1.25-2 times [4]. The researchers emphasize
the possibility of using the heat-treated non-malted grain
with the changed structural properties as a replacement
for 15-40 % of malt in the production of beer wort. The
proposed method of grain treatment facilitates the output
of extractives, which implies an increase in reducing
sugars. As a result of yeast fermentation of the increased
amount of reducing sugars the greater amount of ethanol
is produced that changes the commodity characteristics
of the beer.

Using infrared radiation is another way of thermal
grain treatment representing scientific and practical
interest for brewing.

Infrared radiation is used in the food industry
to intensify chemical and biochemical processes
during baking, drying, frying, blanching, cooking and
pasteurization.

The basis of this method of treatment is the ability
of the infrared radiation with a wavelength of 0,8 to 6
um to penetrate into the grain and cause intense vibration
of molecules. There is a well-known method in which
thermal grain treatment with standard humidity is carried
out by acting on it with the flow of infrared radiationwith
a wavelength of 0,8 to 3,2 um until the grain temperature
is 150-200°C. As a result of this treatment the grain
becomes soft; it expands and cracks [5].

The mechanism of this process is due to the diffusion
of moisture from the surface of the processed grain to the
middle of the caryopsis by high steam pressure inside
the caryopsis when the temperature is 150-200°C, which
leads to «bang». A significant increase in the content
of dextrins and glucose, which are the products of
the destruction of grain starch, indicates the changes
in biochemical parameters of the micronized grain. In
addition, the influence of infrared radiation leads to the
improvement of physical properties of grain. Barley
increases in volume 2-3 times its density decreases its
hygroscopicity increases 3-4 times. The change in grain
structure makes it possibleto use it in the technology of
production of products of fermentation without using the
process of mashing. As a result of effective influence of
malt enzymes on the «blown up» grain the output of the
extract increases.

The results of studies of grain treatment by infrared
radiation with modified parameters are given in the works
of other authors [6, 7]. In order to improve the quality
of the finished product it was proposed to use crushed
barley malt and non-malted raw materials treated with
electromagnetic radiation in the wavelength range
of 0.6-1.5 um. According to this method the grain is
treated within 10-15 c at a flow density of 10-15 kW/cm?.
Application of the proposed method of wort preparation
causes an increase of reducing sugars in the wort content
by 4,8-20,2 % the a-amine nitrogen by 0,36-7,2% and a
mass fraction of dry substances by 5,8-12,2 %, which,
ultimately, contributes to the intensification of the
fermentation process. Thermal grain treatment using
infrared radiation, according to these authors, enables to
obtain beer with high quality parameters when replacing
the malt from 15% to 40 % of non-malted raw materials.

Processing vegetable raw material by infrared rays
influences several other its properties. Tretyak L. N.
showed the possibility of almost complete destruction
of the grain contaminants during brief exposure of
infrared irradiation of moist grain in combination with
exposure to ultraviolet waves, the wavelength being
240-370 nm. In addition to this effect, the author found
a significant increase in the enzymatic attacking starch of
the treated grain and a significant increase in the amount
of fermentable sugars. The results of the research indicate

10 ISSN 2414-9845 (Online) * ISSN 2410-0242 (Print) « UHHOBanimoHHasi TEXHUKA ¥ TexHoJiorusi. 2018. Ne 4



Tapvruna I1LK., Kypourxun A.A., [llabyposa I B.

that the amount of dextrins increases more than 70 times
after micronization, and the amount of reducing sugars — 2
times, the degree of gelatinization of starch increased 25
times, and its enzymatic attacking — more than 3 times [8].

Khristyuk V.T. with coworkers suggested preparing
mash with application of barley and malt treatment by
electromagnetic field of low frequency in the range of
3-30 Hz during 35-45 minutes [9]. The preliminary
treatment of grain products by this way provides the
increasing of extractives and improving the quality of the
finished product. It was stated that changing the speed of
biochemical transformations depends on the frequency,
intensity and duration of exposure to electromagnetic
field.

It should be noted that effective treatment by
infrared radiation is possible only in a relatively thin
layer of grain.

Methods of hydrothermal treatment are associated
with heat, water or steam exposure to grain.

Aimed at increasing the output of extract of grain
products and improving the quality of wort the thermal
treatment of non-malted grain at 120-400 °C is applied.
Next, the grain is exposed to gradually increased pressure
from 0.1 to 100 MPa within 10-200 ¢, which contributes
to the preparation of biopolymers of the applied non-
malted barley for enzymatic hydrolysis in the mashing
process combined with malt [10]. The parameters of the
thermal treatment depend on the type and characteristics
of non-malted grain. This treatment provides degradation
of the extracellular and cellular membranes of the starch
granules while reducing grain moisture content from
15% to 8%.

In the scientific literature there is information about
improving technological properties of barley by mashing
non-malted materials under pressure [11, 12, 13].

Bukin A.A. experimentally examined the influence
of preliminary preparation of the amaranth meal on the
degree of hydrolysis of amaranth starch and carbohydrate
composition of the wort. In this case, the author found
that, by changing the parameters of water-thermal
treatment it is possible to affect the quantitative and
qualitative composition of mash [11]. According to other
researchers, by regulation of parameters of mashing under
pressure, one can influence not only the output of extract
and qualitative composition of the products of starch
hydrolysis of non-malted grain materials, but also regulate
the viscosity of mash and duration of filtering [12]. The
author of this work notes that thermal treatment of non-
malted barley under pressure leads to the increase of total
soluble nitrogen in the wort, but these changes are not as
significant as the increase in the number of hydrolysis
products of starch. Preliminary thermal treatment of non-
malted barley at raised temperatures (under pressure)
in its preparation for the processes of hydrolysis during
mashing, enables to use non-malted barley in the amount
of up to 40% to the weight of grain products.

Similar findings are made by Kokonova M. B., when
exploring the possibility of temperature treatment of
non-malted barley and non-malted buckwheat used to

replace part of the barley malt in the production of beer
of wort and beer [13].

About the need to loosen the structure of non-malted
barley in order to improve the technological potential
of grain in the process of the impact of hydrothermal
treatment is confirmed by the other authors [14].

A convincing proof of the effectiveness of
preliminary preparation of non-malted grain for hydrolytic
processes when mashing by high temperature treatment
of grain products under pressure can be found in the
works by Fertman G. I. and Kosminsky G.I. [15, 16, 17,
18]. As a result of barley thermal treatment at 120-140
° C and in the pressure from 0.1 to 0, 5 MPa, there are
changes in its structural-mechanical and technological
properties. The authors propose to apply the treated barley
by this method as a replacement for the brewing of malt
up to 40 % by weight of grain products. It should be
emphasized that to improve quality-related indicators of
non-malted grain is possible for the researchers without
using additional sources of hydrolytic enzymes, only by
using physical methods of influence on the grain — higher
temperature and pressure.

The expanded experiments helped Kosminsky G. I.
to establish the positive impact of the main technological
factors of preliminary thermal treatment of non-malted
barley (treatment temperature, duration and pH of non-
malted parts of the mash) in its preparation for the
processes of hydrolysis when mashing to the processes
of sugaring, filtration of mash, the output of the extract,
carbohydrate and fraction nitrogenous composition of
wort. Theoretically proved The optimal conditions of
this processing are theoretically proved: acidification
of non-malted mash before thermal treatment with lactic
acid to a pH of 5.4, its thermal treatment at temperatures
133-138 °C, the processing time being 30-45 min [19].

The logical continuation of these experimental and
theoretical data is the treatment of non-malted barley
in hyperbaric-hydrothermal regime. The hyperbaric-
hydrothermal treatment is proposed to be carried out
at a temperature of not more than 200°C under steam
pressure not lower than 0.5 MPa for a period of not more
than 60 c. The method of grain treatment which enables
to improve the technological properties of non-malted
barley (increasing extractive power, the activity of a-and
B-amylase) was patented in Russia [20].

The analysis of advanced methods of increasing
functional and technological properties of grain by
thermal exposure in different sectors of the food
processing industry shows a considerable increase of
interest of researchers in recent years to the process of
thermoplastic extrusion [21-33].

This interest is, probably, due to the possibility
of effective preparation of raw materials of vegetable
and animal origin aimed at, firstly, improving the safety
of technological processes of food production, and
secondly, improving the functional and technological
properties both of raw materials for food production
and the foodstuffs.

The possibilities of extrusion processing of food
raw materials, semi-finished and finished products are
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widely used in the food industry. By using extrusion
processing, cereals [22, 27, 28], cooking meat products
and meat products [34, 35], bakery and confectionery
products are produced. [25, 36, 37, 38].

Meanwhile, studies of thermoplastic extrusion of
raw grain in Russian brewing industry have not been
properly developed yet and the results presented in the
scientific literature, are fragmentary.

For example, Morgunova Ye. M. and co-authors
proposed a technology of producing new beer brands for
special purposes with the application of unconventional
raw materials instead of malt portion: extruded barley
flour in the amount of 20% and 5% of potato flour. The
basis of this solution method is the prolonged mashing,
resulting in a large number of degradation products of
starch, which provides the intensive fermentation of the
wort extract by the yeast. In the result, the main task —
more complete fermentation of low molecular substances
when getting beer beverages is solved [39].

There is information about producing beer wort with
the use of extruded buckwheat cereals in brewing without
parameters of the extrusion treatment [40].

At the same time, there are the results of the
effective application of non-malted barley, sorghum,
wheat and corn, processed by thermoplastic extrusion,
in beer production when replacing the portion of malts
in numerous international publications [41, 42, 43, 44,
45, 46].

These works prove that the use of extruded grains
when mashing enables to obtain higher output of
extractives than when using raw grain products. Thus
it is concluded that the quality of beer (taste, aroma,
stability) when using extruded non-malted raw materials
does not become worse [42, 43].

Almost all foreign researchers agree that the
extrusion process can lead to the degradation of protein
and carbohydrate polymers of grain. In some works
there is concern about possible problems in filtering due
to the increased viscosity of the mash. However, some
drawbacks associated with the use of the extrudates of
non-malted raw materials, according to most authors,
can be easily eliminated.

According to a number scientists extrusion
processing which creates the conditions of dry
gelatinization, leads to more profound changes in grain
starch than wet gelatinization. It is considered proven that
multi-parametric extrusion process of impact on starchy
raw materials contributes to the destruction of the starch
grains, characterized by the breakup of both the valence
and hydrogen bonds, resulting in formation of polymers
with a smaller particle size [47, 48].

There is an assumption that significant enough
changes of starch grains take place at the moment of
the outflow of the extruded raw material from the filter
of the extruder. It is shown that in the process of the grain
extrusion processing at the moment of decompression
there is a decrease of the total starch content because of
splitting of amylose and amylopectin and the amount of
oligosaccharides and dextrins increases [49].

There are quite a number of publications about the

growing interest to the extrusion method of processing
agricultural raw materials and their application in food
technology [26, 27, 50, 51]. Products of extrusion
processing are used in the production of alcohol. The
research on the development of extrusion-hydrolytic
technology with the maximum integration of thermo-
mechanical and bio-chemical treatment of grain raw
materials for ethanol production is carried out in a
uniform reactor system — extruder-hydrolizator [52,
53, 54].

According to the information in scientific literature,
during extrusion processing the crystal structure of starch
grains is destroyed and the structure of amorphous
substances is formed.

Thermal and mechanical treatment of starch not only
destroys the structure of its grains, but also leads to the
destruction of large molecules of starch polysaccharides
that significantly alters its theological properties of starch
pastes [55].

The cited in the scientific literature results of
changes of starch in the process of extrusion treatment
reason the use of grain extrudates in brewing for the
preparation of the grain before mashing and making wort.
It should be expected that in the conditions of brewing
gelatinized starch will be more accessible to enzymatic
systems of malt.

There is a disorder in the internal structure of the
molecule, quantitatively determined by changes in
physical-chemical properties of proteins: solubility,
ability to hydration, viscosity of solutions, resistance
to the action of enzymes, biological activity, etc. This
phenomenon is due to the presence of large the number
of fragile links in the protein molecules [56].

It is assumed that the globular proteins in the native
state are resistant to the action of enzymes. In result of
extrusion processing the globular structure of the protein
molecule is converted into fibrillar structure with the
unfolding of peptide chains and the release of functional
groups accessible to enzymes [32].

It is stated that extrusion processing of vegetable
proteins increases their nutritional value and improves
persistence, since there is a partial inactivation of enzymes
that worsen the taste and lower the quality of the product
during storage. In general, the chemical composition of
the protein does not change.

The authors of the article present data on the changes
taking place carbohydrate and protein complexes of
the extruded barley [57, 58, 59, 60], and also they
have proved the possibility of regulating functional-
technological and structural properties of extrudates of
starch-containing grain raw materials due to changes
of technological factors in the extrusion process and
technical parameters of the extruder [61-68]. Based
on the results of the research the authors proposed and
patented a method for the production of extrudates [69],
and on its basis the technology of beer production was
developed. This technology has features of novelty,
confirmed by the patent for the invention «Method of
beer productiony [70].

In addition to the main components (starch, protein)
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in raw grains there are small amount of fats, fiber,
minerals, mono - and disaccharides. The transformations
of these elements in the process of extrusion are not
indicative in changes of the physical-mechanical
properties of the main components.

Conclusions
The reliable facts stated by Russian and foreign

researchers about substantial changes in the structure
of starch grain and destruction of molecules of

treatment in starchy raw grains are scientific conception
of possible applications of the extruded barley in
brewing. These developments contribute to the
improvement of fermentation impact on raw materials
in the process of making beer wort, and contribute
further to producing beer of high quality parameters.

The information above leads to the conclusion that
extrusion treatment of grain products is an effective
means to solve the problem of expanding the range of
products of the brewing industry, and the research in
this area is relevant direction.
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CONTROL OF TECHNOLOGICAL PROPERTIES OF UNMALTED GRAIN RAW
MATERIALS

Garkina PK., Kurochkin A.A., Shaburova G.V.

The article is devoted to the analysis of theoretical and experimental studies of Russian and
foreign scientists in the field of preparation of biopolymers of uncooked grain raw materials
by thermoplastic extrusion. The paper systematizes and summarizes the results of scientific
experiments that give an idea of the physical, biochemical and structural changes occurring in
the non-malted grain under such influence. On the basis of the analysis of numerous sources
of information the tendencies of development of thermoplastic methods of influence on
technological potential of not salted raw materials and, as a consequence — on quality of beer
are defined.

Keywords: wort, non-malted grain, preliminary preparation, the formation of beer quality.
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YIYYHIIEHHUE KAYECTBA IIMBA U ITUBHBIX HAIIMTKOB HA OCHOBE
HETPAIUIIUOHHOI'O 3EPHOBOI'O CbIPbA

Tapvkuna I1.K., baunoxeamog A.A.

HpI/IBe}leH AHaJIn3 TCOPCTHYCCKUX M DKCICPHUMECHTAJIbHBIX HCCJ’IGJIOB&HPIP’I OTCYCCTBCHHBIX

U 3apyOS)KHBIX Y4YEHBIX B cdepe

NPUMEHEHMs] HETPAJUMLMOHHOIO 3€PHOBOIO ChIPbSl B

TEXHOJIOTHMHU ITHMBA. CI/ICTeMaTI/ISI/IpOBaHbI " 0606LL18H]>I Pe3yJIbTaThl HAYYHBIX SKCIICPUMEHTOB,

XapaKTEPU3YIOMUE MTPOUCXOAAIINE XUMUYCCKUE, (bmw—xecm/le 1 OMOXMMHUYECKUE M3MEHEHHS

B IIMBHOM CYCJIE U TOTOBBIX HAIIUTKaX C HCIOJIb30BAHWUEM HETPAAULIMOHHBIX 3€PHOBBIX

MPOJYKTOB.

Kniouesvie cnosa: nusnoe cycio, Hempaduuummbze 006067('14, Kauvecmeo nued.

BBenenue

OcHoBonosararomuM (HakTopoM, BIMSIOMIAM Ha
(hopMEpOBaHUEC KayecTBa IHBA, SBISICTCS PUMCHSC-
MOE€ CBIPbE U TapaMeTPhl TEXHOJIIOTUUECKOTO MpoIiecca.
B yactHOCTH, BKYC NHBa, SIBISIOIIMNACS BaskKHEHIIEH
XapaKTePUCTUKON HANUTKA, 3aBUCUT OT XUMHUYECKOTO
COCTaBa ChIPbs, BHOCUMBIX JJ00ABOK, MUBHOTO CyCIa,
HCIONB3YEMOro IITaMMa APOAGKEHl, yCI1oBuil mporecca
(depmeHTaUH.

TpaaumoHHasi TEXHOJIOTHUS TIHBa 0a3upyeTcs Ha
HCIONB30BaHUM SYMEHHOTO MMBOBAapPEHHOIO COJIOAA U
HECOJIOKEHBIX 36pHONPOTYKTOB — SUMEHS, KPYIbI PH-
COBOH, KyKypy3HOH, MIIEHWLbI, KPYNKH MIICHUYHON
npoonenoii [10, 12, 19]. PanuoHanbHOE UCIONB30Ba-
HHUE COJIOAA, CHIDKEHHE ce0eCTOMMOCTH IPOIYKLHUH,
paciupeHue TOBApHOIO acCOPTHUMEHTA, CIIe0BaTelb-
HO, TIOBBIIICHHE KOHKYPEHTOCIIOCOOHOCTH NpEIIpHs-
TUSl, IPEINOIaraeT 3aMeHy 4acTU COJIO/a Ha HECOJIOo-
JKEHbIE MaTepHUabl.

Llenbro paOOTHI SBIISIETCS AHAIN3, CHCTEMaTH3aINs
1 00001eHre HHPOPMAMOHHBIX JJAHHBIX OTEYECTBEH-
HBIX U 3apyOeKHBIX HCCIEJOBaTelicii 0 MPUMEHECHHN
HETPaJULIOHHOIO 36PHOBOTO ChIPbs B TUBOBAPEHUU U
€ro BIMSHUS HAa Kau€CTBO T'OTOBOM MPOAYKIUH.

O0BEKTBI 1 METOABI HCCIe0BAHMIT

OOBEKTOM HUCCIIEAOBAHUS  SIBISUIUCH HAYYHBIE
JIAHHBIC OTEYECTBCHHBIX U 3apPyOCIKHBIX HMCTOYHUKOB
uHpopmanuu. B KkauecTBe METOJIOB UCCIIEIOBAHMUS UC-
MOJIL30BaIM METO/BI aHAJIM3a, CUHTE3a, CHCTEMaTH3a-
LMK ¥ 0000IICHUS.

Pe3ysbTarhl 1 UX 00CyxKAeHUE

[MuBo sBRsieTCS MOMYJIAPHOW AJIKOTOJIBHOU MpPO-
IYKIHCH, IPUTOTOBIICHHOMN ITyTeM COpa)KUBAHHUS TTHB-
HOTO Cyclla, BKJIIOYAIOUIEro NUBOBAPEHHBINA COJIO/,
XMeJlb, BOy. Bo3MokHa 3aMeHa JacTu cojoia Ha He-
COJIOXKEHBIE 3epHONPONYKTHl. BHeceHue B cycio He-
TPaIUIMOHHBIX JT00AaBOK, COACPIKAIINX, B OCHOBHOM,
YIJIEBOABI U a30TCOAEPKALLUE COCTUHEHUS, U3MEHSIET

0aJjlaHC MUTATEIBHBIX BEIIECTB U, 3a49acTyl0, IOBBIIIA-
€T BBIXOJ] CycJa.

H3BecTHO, 4TO 3aMEHa COJIOAA HA HECOJIOKEHBII
SUMEHb B KosindecTBe 70 15 % Kk Macce 3epHOIPOTYK-
TOB CIIOCOOCTBYET YBEIMYCHHUIO IOJHOTHI BKycCa U
YIYULIEHUIO MEHOCTOMKOoCTH TuBa [6]. Hekoropbimu
UCCJICZIOBATENISIMM B LIEJISIX ITOBBIMICHUST PEHTA0EIb-
HOCTU NHBOBAPEHHOIO MPOU3BOJACTBA PEKOMEHIYETCS
3aMeHa CoJoJa Ha KyKypy3HYI Kkpymny 1o 15 %, uto
MIO3BOJISIET TOJTyYaTh ITUBO C MPUSTHBIM CMSTYAIOMINM
TOHOM BO BKyce [21].

B coorBercTBHM ¢ TpeOOBaHMEM MeEXrocyuap-
crBeHHoro cranaapra Ha nuso (TOCT 31711-2012),
3aMeHa COJI0/la Ha 3€pHOIPOAYKTHI BOZMOXKHA B KOJIH-
yectBe He Oomee 20 % Kk Macce 3epHONPOAYKTOB. Tem
HE MEHee, UCCIIeN0BATeNIIMU H3Y4€HAa BO3MOXKHOCTb
MOJIy4eHUsl MMBHOIO cycia U uBa ¢ cogepkanuem 30,
40 n 50% HeoOe3KUPEHHON KyKypY3bl U IPHMEHEHUEM
(epmenTa AmmtonnTassl ['X ¢ BKYCOBBIMH KadecTBa-
MU, COOTBETCTBYIOIIMIMI HOPMAaTHBHBIM JOKYMEHTaM,
W TIOBBIIICHHBIM COJEP)KaHHEM ATHWIOBOIO CIHpTa
[23]. DxoHOMHUYECKHE pacyeThl MOATBEPHKAAIOT CHU-
JKeHHe Ha 8 % cTOMMOCTH nuBa ¢ npumeHeHueMm 30
% KyKypy3HOH KpPYIIKH B CPaBHEHHUE C TPAJUIIMOHHBIM
nuBoM U3 cosona [29]. cnonbp3oBaHre HECOIOKEHOTO
ssumeHs 10 50 % Kk Macce 3epHONPOIYKTOB IpeAIoa-
raeT puMeHeHne (PepMEHTHBIX IpernaparoB NpH 3aTH-
PaHUU C LENBI0 ONTUMU3AIMH COCTaBa MUBHOIO Cycla
[5]. I3BecTHBI TEXHOJIOTHHU TTMBA C 3aMEHOM COJIOZA HA
40 % neconoxenoro ssumens 1 Ha 10 % cBexxenpopoc-
mero cojyona [13].

JlocTixeHne BKyCOBBIX OCOOCHHOCTEH, MOBBIIIE-
HHE 3KCTPAKTHBHOCTH IHBa BO3MOXKHO ITyTEM IIpUME-
HEHMs HE TOJIbKO HECOJI0KEHHOT0 STUMEHS, KyKypy3HOI
KPYIIbI, MIICHAIBI 1 PUCOBOH KPYIIbI, HO ¥ COPTO, TPH-
THKAJIe U IPyTUX BUJOB 36PHOBBIX MIPOIYKTOB.

YCcTaHOBIEHO, YTO MCIOIB30BAHUE COPIO B Kaue-
CTBE HECOJIOXKEHOI0 Marepuana B KOJIMYECTBE 10 25
% K Macce 3epHONPOAYKTOB MO3BOJSET BapUTh IHBO
0e3 mpuMeHeHUs! ()EPMEHTHBIX TIPENapaTroB, OCYIIECT-
BJIATH COpa)KMBaHKE IMUBHOTO CyCJIa HU30BBIMHU JIPOXK-
JKaMH, 1 TI0JTy4aTh IMUBO XOPOIIEro KayecTa ¢ Oojee
HHU3KOH cebecTonmocThio [1, 7, 26].
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B nayuHOll nuTepaType NPHUBOAATCS CBEACHUS O
MIPOU3BOJCTBE IMBA, CBAPEHHOIO C HCIOIb30BaHHEM
pucoBoii ceuku B komuuectBe 20% 0T 0OmIeH Macchl
3€pPHOIPOYKTOB, ¥ 0€3 MCHOJIB30BaHUS (DEPMEHTHBIX
npenaparoB. AHaIu3 MoKa3aresell KauecTBa rOTOBOIO
nmuBa 0€3 MCIOJIb30BAaHMS U C HCIIOJIB30BAHHEM HECO-
JIOKEHOTO CBIPbsl, MOKa3al UX MPAKTUYECKYIO HJICH-
TUYHOCTb [4]. YuenbiMu TuxookeaHckoro rocymap-
CTBEHHOTO YHMBEPCHUTETA YCTaHOBJICHA O0Jiee BBICOKAs
CKOPOCTh 00pa30BaHUsl JHAllCTHIIA B IIHBE, IPUTOTOB-
JneHHOM ¢ 3aMeHol 20 % conojia Ha pUCOBYIO KpYILy,
B CPAaBHEHUU C MTUBOM, NPUTOTOBICHHOM U3 100 % s14-
MEHHOTO cosoja [24].

IIpu nmpou3BoACTBE MHMBHOIO CyCla B KauecTBE
HECOJIO’KEHOTO CBhIPbSl Psifi MCCaeJ0BaTeNe peKOMEH-
JYIOT IPUMEHATH OBeC. B wacTHOcTH, HpennokeHo
MPUMEHEHHE B KauyeCTBE HECOJOXKEHOTO CBHIPhsl OBCA
rosiozepHoro. OnTuMaibHas J103a HECOIOKEHOIO OBCa
TOJIO3EPHOTO0, J00ABISIEMOT0 B 3aTOp, 110 UX MHEHHIO,
cocraBisieT 5-15 %. OnHOBpPEMEHHO OTMEYAETCs, UYTO
yBEJIMYEHUE JO3UPOBKH OBCa CBhIIE 15 % MpUBOIUT K
YBEIMYCHHUIO MTPOJIOJDKUTEIFHOCTH (DHIIBTPALIUK Cyclia
U YMEHBIICHUIO KOJIMYECTBAa aMUHHOTO a3ota [14, 18].
WHTepec k oBCy 0OYCIIOBIEH MHOTMMH (DaKTOpaMH:
AMHMHOKHCIJIOTHBIM COCTaBOM O€JKa, HAJIN4YHWEeM BUTa-
MMHOB, XUPHOKHCIOTHBIM COCTaBOM, a TAK)Ke aHTHAJI-
JepreHHbIMU cBoiicTBamu. Kpome Toro, mpumMeHeHue
OBca Ui 3aMEeHbl UM coJjofa B koyimdectBe 10 17 %
K Macce 3epHOMNPOIYKTOB CIIOCOOCTBYET MOBBIIICHUIO
PEeHTA0CIFHOCTH MHBOBAPEHHOro Mpou3BoxacTa. O
TaKOl BO3MOYKHOCTHU CBHJIETEILCTBYIOT JAHHBIE, I1OITY-
yeHHble yuensiMu MIYTIII [15].

IIpuBonsATCS CBEEHNs O BO3MOKHOCTH UCTIOJIB30-
BaHUS TPUTHUKAJIE B IMBOBapeHud [25, 28). ons Tpu-
TUKaJe, 10 MHEHHUIO UCCIIEAOBaTeNel, MOXKET AOCTH-
rarb 50 % ot Macchel 3epHonpoaykToB. CocraB cycia
U MHBa C MPUMEHEHUEM TPUTHUKAJE U TPUTHUKAIEBOTO
COJI0/1a XapaKTEePU3yeTCsl MOBBIIIEHHBIM COJEPXKAHUEM
aMHMHHOTO a30Ta M CaxapoB, YTO oOecreunBaeT Oosee
DIyOOKYIO CTEIEeHb COpayKMBaHMs, U XOPOIIYIO KOJUIO-
HJHYIO CTOMKOCTB OTIBITHBIX 00Pa3IOB.

B nayuHo#l nuTeparype HpuUBEIEHBI PE3YIbTaThl
HCCIIEIOBAaHUH, HA OCHOBAaHUM KOTOPBIX IPEIOKEHA
TEXHOJIOTHs MPOU3BOJCTBA MHUBA C HCIHOIb30BaHHEM
HECOJIOKEHOM rpeunxu B konuuectse 10 20 % k macce
3€pHOMPONYKTOB. ['peurxa OTIMYaeTCsl BBICOKHM CO-
JIepKaHUEeM pyTHHA (BUTaMuH P), mMpeBOCXOIUT MHO-
rHe KpyIsSHbIC KyIbTYpbl 110 COACPKAHUIO HKelesa,
MeH, Kalblys, hocdopa, IIMHKA U JPYTHX IIEMEHTOB.
[TomyueHHOE MHBO COOTBETCTBYET KAUECTBEHHBIM I10-
KazaressiM CBETJIBIX COPTOB nuBa [16, 17, 22].

VYuensimu Cankr-IlerepOyprckoro yHuBepcurera
HU3KOTEMIEepaTypHbIX U MULIEBBIX TEXHOJOTHH B Ka-
YECTBE HECOJOXKEHBIX 3EPHOIPONYKTOB MPENTI0KEHO
MPUMEHATh CMECh IPEUMXHM M aMapaHTOBOIO ILIPOTA.
ABTOpaMHU yCTaHOBJICHO, YTO aMapaHTOBBIN LIPOT, Ha-
pSAAy € IPEYnXOi, MOXKHO OTHECTH K ChIPBIO C HU3KHM
COZICp’KaHUEM INIOTEHA, YTO MPEANOIaraeT BO3MOX-
HOCTb CO3/1aHus (PyHKIMOHAIBLHOTO HanuTKa [11].

[IpuMeHeHHe amMapaHTOBOIO LIPOTa B Ka4eCTBE
HETPaJUIHOHHOIO ChIPhSI B OMOTEXHOJIOTHUECKHUX MPO-
eccax IPOU3BOCTBA MMUBA TTOIPOOHO PACCMOTPEHO B
pabore byknna A.A. [2]. ABTOpOM yCTaHOBJICHA BO3-
MOKHOCTB BIIMSIHUSI HA KOJTMYECTBCHHBIN M Ka4ECTBCH-
HBII COCTaB 3aTOpa MyTeM BapbUPOBaHUS I1apaMeTPOB
BJIAroTeIIoBoi 00padotku. [Ipu 3ToM oTMeuaercs, 4To
J00aBiIeHNe aMapaHTOBOTO IIPOTa MPUBOJUT K CHIKE-
HUIO MPOJODKUTENIBHOCTU MPOTEKAHUS OTAEIbHBIX
cTaaui ruApOIN3a.

Hapsiny ¢ amapaHTOBBIM LIPOTOM W TpaBoil ama-
paHTa IpU NOPUTOTOBICHUM MHUBA UCCIIEAOBATENIH HUC-
MOJb3YIOT U LENBHOE 3€PHO JAHHOH KYJIBTYPHI C LIEJIBI0
CTa0MIM3alMK KauyecTBa MHBA 3@ CUCT COIEPIKALINXCS
B 3€pHE MEKTUHOBBIX BemecTB. OTMEUEHO, UTO C yBe-
JIMYEHNEM KOHIIEHTPAIMH IEKTHHA B ITUBE MOSBIISETCS
OPHUTHHAIBHBIN MPUBKYC, CTOHKOCTb M BBICOTA IICHBI
YBEJIMYHMBAJIACh B HECKOJIBKO pa3. JloOGaBieHue mekTu-
Ha, ITOJTy4YEHHOTO U3 TPaBbl aMapaHTa, CloCOOCTBOBAIIO
OoutbIIeit KOMITAaKTHOCTH IeHbl. CPOK XpaHEHHMs IT1Ba C
YBEJIIMYEHUEM COJEP KAHUS MEKTUHA, 110 JaHHBIM HUC-
cienoBareseil, 3aMeTHo yBenuuusaics [20].

I'yceBoit I'B. mpu mpuroroBieHHH MuBa Mpes-
JIOKEHO MCIOIb30BaTh 1IEJI0€ 3€PHO aMapaHTa B Ka-
YyecTBe HecosoxkeHol nobaBku. Ilpum sTtom aBTOpOM
MOJYEPKHUBAETCS BO3MOXKHOCTH 3aMeHbl 15 % mnuBo-
BapeHHOTO COJIOZA aMapaHToM Oe3 MpuMeHeHUs dep-
MEHTHBIX MPENapaToB U IOJYYEHHs TNBA C BEICOKMMHU
KaueCTBEHHBIMH IOKa3aTeasiMH. B ciyuae npumene-
HUSI (DEPMEHTHBIX MPEapaToB NP 3aTHPaHUM 3€pPHO-
IIPOIYKTOB BO3MOXKHA 3aMEHA COJIoJa HAa aMapaHT B
kosmuectBe 110 50 % [8].

ITo muenuto yuensix MI'VIIII, 3ameHna vacTu co-
JI0/1a POXKBIO MIPUIAET OCOOBIN BKYC IIMBY U ITOBBIIIACT
€ro NeHOCTONKOCTh. CllelyeT OTMETUTb, YTO POKb JAET
BSI3KHE PACTBOPHI, 00YCIIOBJICHHbIE HAIMYMEM B 3€pHE
0OJIBIIIOrO KOJIMYECTBA CaxapoB, PACTBOPUMBIX T€MH-
LEJII0N03 U TyMMH-ciu3el, Ha 75-80 % cocrosiiux
13 BBICOKOMOJICKYIISIPHBIX TIEHTO3aHOB. DTy MpoliiemMy
ABTOPBI NIPEJIAraloT PELINTh MyTeM IpUMeHeHus dep-
MEHTHBIX Ipenaparos [9].

Oco00 citetyeT OTMETUTh yCTAaHOBICHHYO A dek-
TUBHOCTb MOBBIIIEHHS TEXHOIOTUYECKOro OTEHIHaa
HECOJ0KEHOT0 36PHOBOTO CBIPbsI IIPHU UCIIOJIb30BaHUU
€ro JUis MPOU3BOJACTBA MUBA ITyTE€M IMPeIBaAPUTEILHON
9KCTPY3HMOHHOM 00pabotku [3, 26, 30-33].

BruiBoaBI

Takum 00pazoM, pacCMOTPEHHBIE ACTIEKTHI MPHU-
MEHEHUs HETPAJUIHMOHHOTO 3€PHOBOIO CBIPbS IS
MPOU3BOJCTBA INMBA IO3BOJSIOT IPEANONOKHUTE BO3-
MOXXHOCTh (DOPMHPOBAHUSI HarpaBieHHs B cdepe
MOAN(UKAUY PELENTyp NHBa W NUBHBIX HAIHUTKOB
C HUCHOJb30BAaHUEM B Ka4E€CTBE HECOJOXKEHOTO ChIPbS
Pa3IMYHBIX 3E€PHOBBIX KYJBTYP C LEJIBIO YITy4IICHHS
OpPraHOJENTUYECKUX CBOMCTB HAIIUTKOB, aCCOPTUMEH-
Ta TMPOAYKIMH M HOBBIIIEHHS KOHKYPEHTOCIIOCOOHO-
CTH MPEIIPUSTHH.
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IMPROVING THE QUALITY OF BEER AND BEER BEVERAGES ON THE BASIS
UNCONVENTIONAL GRAIN RAW MATERIALS

Garkina PK., Blinokhvatov A.A.

The analysis of theoretical and experimental studies of domestic and foreign scientists in the
field of application of non-traditional grain of raw materials in beer technology. The results
of scientific experiments characterizing the chemical, physical and biochemical changes in
beer wort and ready-made drinks using non-traditional grain products are systematized and
summarized.
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VIK 664.66.022

IMPUMEHEHHWE BTOPUYHbIX CBIPBEBBIX PECYPCOB B ITPOU3BO/ICTBE

XJIEBOBYJIOYHBIX U3JIEJIAM

Cmonwvanosa A.11., bBrunoxeamosa 1O.B.

OfHUM M3 NPUOPUTETHBIX HANpPABIEHUH B XJIEOONEKAPHOM IPOU3BOACTBE SBISACTCA
pa3paboTKa TEXHOJIOTHH XJIeO00YIOUHBIX U3JSIHI C YIYYIIEHHBIMH IT0Ka3aTeJIIMHA KaueCTBa,
MOBBIIICHHON THUIEBOH M OMOJOTMYECKOH IIEHHOCTBIO C INPUMEHEHHEM BTOPHYHBIX
CBIPBEBBIX pecypcoB. Takash NMPOIYKIHs Ha IPOIOBOJIBGCTBEHHOM PBIHKE BOCTpeOOBaHA MU
SIBJIICTCSl KOHKYPEHTOCIIOCOOHOI. YiydieHne MnoTpeOHTeNIbCKUX CBOMCTB XJIEO0OYIOUHBIX
u3genuid Oyzer crocoOCTBoBaTh NPOQHMIAKTHKE M YKPEIUICHUIO 310pPOBbs HaceneHus. B
CTaTbe TEOPETHYECKH OOOCHOBAHBI M INPUBEJCHBI JIAHHBIC HCIIONB30BAHUS B MPOU3BOJICTBE
xJ1e000yJIOUHBIX M3EIUI BTOPUYHBIX CHIPHEBBIX PECYPCOB PACTUTEIHLHOIO MPOUCXOKIACHUS C
BBICOKMM COJIep)KaHueM Oelka, KJIeT4aTKu (ITHIIEBBIX BOJOKOH) M OMOJIOTHYECKH aKTUBHBIX
BEIIECTB.

Kniouesvie cnosa: BMOPUYHbLE CblpbeBblE PECYPCbl paCMUMmMelbH0c0 npOMCXOJICdé‘HM}Z, xneb u

Xne600ynounsle uzoenus, nuujesas u OUoIo2UIecKas YeHHOCHb.

BBenenue

Jliist moBbIeHs: 3P PEKTUBHOCTH arporpoMBbII-
JICHHOTO KOMIUIEKCA CTpaHbl, HEOOXOIMM KOMILICKC-
HBIM TOAXOJX K NPUMEHEHHIO BTOPUUYHBIX CBHIPHEBBIX
pecypcoB (BCP) u mpOMBINIIICHHBIX OTXOIOB Iepepa-
OOTKH CeJbCKOXO3SIHCTBEHHOIO ChIpbs. B Hacrosmiee
BpEMsI BTOPUYHBIE CHIPBEBBIE PECYPCHI PACTUTEIBHOTO
MIPOUCXOXKJEHUS YCIEUIHO UCIHONb3YIOTCSI HE TOJIBKO
IpYU MPOU3BOJACTBE TPAJULMOHHBIX MPOAYKTOB IMUTA-
HUSI M B KayecTBe JOOABOK M YIy4IIUTENEH JUIsi Ipo-
JYKIMUA HOBOTO IOKOJIEHUS, 3TO JOKa3bIBAIOT TPYJIbI
OTEYECTBEHHBIX U 3apYOS)KHBIX yUeHBIX [1—-14].

Llenpto paOoOTH! SBHJICS CPaBHUTEJBHBIN aHAIN3
MOCJICIHNX JIOCTH)KCHUH B 00JIaCTH MPUMEHEHHS BTO-
PUUYHBIX CBIPBEBBIX PECYPCOB B IPOU3BOACTBE XJIE-
600yJIOYHBIX M3JIEITUH, CIOCOOCTBYIOIINX ITOBBIIICHUIO
KauecTBa U MUILEBON [IEHHOCTH.

OO0BEKTHI M METOIBI HCCJIEA0BAHUI

OOBEKTOM HCCIICIOBAHUS SIBISUIMCH HAYYHBIC
JTAaHHBIC OTCYCCTBCHHBIX MCTOYHUKOB HH(pOpMAIMK B
oOiacTi (YHKIMOHAIBHBIX MPOMYKTOB ITHTAHUS IO-
JYYCHHBIX M3 BTOPUYHBIX IPOAYKTOB IEpepadOTKu
PACTHTEIIBHOTO CHIphs. B KauecTBe METOIOB HCCIICHO-
BaHHUS KCIIONB30BaId METOIBI aHAIu3a, CHHTE3a, CH-
creMaTru3aiui 0000IIeHHS.

Pe3ysibTarsl 1 UX 00CyxKAeHUE

[To MHEHUIO SKCTIEPTOB, IPOU30MAET Oosee yeTKas
CerMeHTalus PbIHKA, B PE3YJIbTaTe KOTOPOH B HUKHEM
LIEHOBOM CErMEHTE OCTaHyTCsl TPaJAMULUOHHBIE COPTa
xJie0a ¢ 0JIHOBPEMEHHBIM POCTOM HETPaIUIIMOHHBIX.

K BTOpUYHBIM CBIPBEEBBIM pPecypcaM OTHOCSTCS
0TX0[bl, 0Opasyromuecs B IPOLECCEe OCHOBHOIO IIPO-
necca NpoAyKLUHUH, WIH B Pe3yabTaTe JOMOIHUTEIBHON

IIPOMBINIIIEHHOH 00paboTku oTxonoB. [Ipumepom BCP
(hpyKTOBOH ¥ TIIOZI0OBOIIHON MTPOMBIIUICHHOCTH CITy-
JKaT: OYNCTKH KapTo(elis, CBEKIIbI, MOPKOBH, KaOauKoOB,
SI0JIOYHBIC M TOMATHBIE BBITEPKH, OBOIIHBIC BEDKUMKH,
TUIOZIOBBIE KOCTOYKH, CEMEHA.

OnmHUM M3 HampaBlICHUH NepepaboTKU OTXOH0B
TUTOJIOOBOIITHOM OTPACIIH SIBJISIETCS TIPOM3BOJICTBO JIUC-
MIeprUPOBAHHBIX ITPOTYKTOB.

[oBrImieHne yaenpHOrO 00BeMa xiieda, hopmMoy-
CTOMYMBOCTH ITOAOBBIX M3/IEIIHIA, TOPUCTOCTU 1 001IEH
nedopManuy MsKHIIA OTMEUEHO NPH BHECEHHH I10-
POIIKOB M3 IUIOOB, MSIKOTH C KOXKHIIEH OOSIPBIIIHUKA,
MYIIMYJIBL, SITOJ] €KEBUKU B KOIn4ecTBe 3% OT Macchl
Mmyku. [Ipu 5TOM ynenbHbIH 00beM yBEIWYHMBAECTCS Ha
23,3%, obmas nedopmanys Makuma — Ha 48,5%, dop-
MOYCTOHYHMBOCTb — Ha 19,6 %, nopucrocts — Ha 6,8 %
[5]

HccnenoBana  BO3MOXKHOCTb — HCIIOJIB30BAHMS
MOPOIIKA W3 BHHOTPAJHBIX KOCTOYEK B TEXHOJOTMH
CZI00HOTO TeYCHbS IOBBIMICHHONW OMOJOrMYecKOi
nenHoctH. [lokazaHo, YTO 1O CPaBHEHHIO C MIICHWY-
HOH MYKOH OH XapakTepusyeTrcs OOJbIIeH BOIOIO-
JIOTUTENBHOM  CIIOCOOHOCTBIO.  YCTAHOBJIEHO, YTO
IIPU OTCYTCTBHH ITOPOIIKA U3 BUHOTPAJIHBIX KOCTOUCK
KJICHKOBMHA CTAaHOBUTCS MEHEE PACTSDKMMOW M Ooee
ynpyroi. JlokazaHO HOJIOKHUTEIBHOE BIMSIHUE TTOPOLI-
Ka M3 BUHOTPAJHBIX KOCTOYEK HA (M3UKO-XUMHUYECKNE
1 OpraHoJIENITHYECKHE ITOKa3aTeM KayecTBa cI00HOTO
neuenbs [ 14].

Hayuno oOocHOBaHa I1e71€CO00Pa3HOCTh TIPH-
MEHEHHs IOpOIIKAa W3 MOPKOBH IIPU HPOU3BOJCTBE
xyieba n OynouHbx w3genuid. [lanHas po0OaBka OTIIH-
YaeTcs BHICOKUM COJICp)KaHHEM caxapoB, B TOM YHCIIC
caxapo3bl, IEKTHHOBBIX BEIECTB, KJICTYATKH, a TaKKe
P-xapotnHa u BuTamMMHOB. BHenpenuwe B peuentypy
MOPKOBHOTO CBHIPBS B KosuecTse 4 % OT Macchl MyKH
MO3BOJIJIO M3MEHUTHh B XJIEOONEKAPHBIX H3ICIHIX
OPTaHOJICNITUYECKUE IT0KA3aTeIH, OWOJIOTHYECKYI0 M
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(PU3HOJIOTMYECKYIO IEHHOCTD, a TAK)XKE YCBOSIEMOCTh 1
JOOPOKAYECTBEHHOCTS [4].

PaGorel A.A. AnapmeBoil CBHAETEILCTBYIOT O
MEPCHEKTUBHOCTH HCIIOIb30BAHUS MOPOLIKA W3 ILIO-
JIOB LIMIIOBHHUKA U PSIOWHBI B KauecTBE (DYHKIIMOHAIb-
HOTO MHTPEIMEHTa B IPOM3BOJCTBE XJIEOOOYIOUHBIX
nzznenni. [Topomok 13 MmionoB MIMITOBHUKA M PSOWHBI
COZEPKUT MUILEBbIE BOJIOKHA, IEKTHHOBBIE BEIIECTBA,
MaKpo- ¥ MUKpOdJIeMeHThI. BHeceHune nodasku Onaro-
MPUATHO OTPA3HIIOCh HA OPraHOJENTHUECKUX MOKa3a-
TEISIX M3JEeNINi: 00pasibpl IMENN TIaJKYI0, SIPKOOKpa-
LIEHHYIO KOPKY, IIPUSTHBINA, B MEpPY BBIPQKECHHBIN BKYC
U apoMar, pa3BUTYI, TOHKOCTEHHYIO OJHOPOJHYIO
MIOPUCTOCTb. B cBOO 0Ouepenb NPUMEHEHUE PACTUTENb-
HBIX WHIPEJUEHTOB IOBBIIIAECT IUIIEBYIO LIEHHOCTb
MIIEHUYHOTO Xjeba Jake MpHU BHECEHHH T00aBKH B
KOHILIE CpoKa XpaHeHus [1].

B AunralickoM TrocyJapCTBEHHOM TEXHMUYECKOM
yauepcurere um. M.M. TlomsynoBa, pa3paboraHbl
peuenTypsl ¥ TEXHOJIOTHUH ITPOM3BOJICTBA XJI€000yII0d-
HBIX H3JICJIUN C OKOJIOIIOMHOW 00O0JIOYKOM KEIPOBOTO
opexa, CIyXallUM HMCTOYHHUKOM HHILEBBIX BOJOKOH.
Hcnonp3oBanne TaHHOH J00aBKM CIOCOOCTBYET HE
TOJBKO YIIYyUIIEHUIO OPraHOJENTUYECKHX II0Ka3aTe-
JIell, HO ¥ TOBBIIICHUIO MUHEPAIbHONW U YITIEBOIHOU
LeHHOCTH xJieOa. (DU3NKO-XMMHUYECKUH COCTaB BBO-
JMIMOTO CBHIPbsI MPUAACT H3ACIUSAM CHEnU(PHUECKYIO
KOPUUYHEBYIO OKPAacKy KOPOK M MSKHIIA, a TAKXKe CIIO-
COOCTBYyET MPHOOPETCHUIO XJIeha OPEXOBOr0O apomara u
XapakTepHoro Bkyca [8].

Pa3paborana TeXHOJIOTHS ITOMYYECHUS MHIIEBBIX
BOJIOKOH M3 CyXOil oOeccaxapeHHOH CBEKJIOBUYHON
CTPY’)KKH METOJIOM KHCJIOTHO-TEPMUYECKOH MOIu(u-
kaiuu. [lojokutenbHast TEHICHIMS YIy4IICHUS Ka-
YyecTBa XJIe000YITOUHBIX M3JEIHIA U3 CMECH p)KaHOH 1
MIICHUYHOW MYKH IPOCIIEKUBACTCS MPU T00aBICHUN
B PELENTYphl MUIIEBLIX BOJIOKOH U3 CaXapHOH CBEKJIBI
B 103UpoBKe 6 % [3].

Bonbioll HayuHBIl M NpakTHYECKUH HHTEpeC
TIPE/ICTABISIFOT Pa0OTHI OCBSILICHHBIC CO3[aHUI0 OMO-
JIOTHYECKHM aKTHUBHBIX J00aBOK Ha OCHOBE BBIKHMOK
TOMaToB. YueHbIMH KyOaHCKOro TEXHOJIOTHYECKOTO
YHHMBEpPCHUTETa MO OPUTHMHAIBHON TEXHOJOTMU IOITY-
ueHa BAJl «SIHTapHasy», comepxalasi B COCTaBe IIH-
POKMI CHEKTp MUILEBBIX BOJOKOH, BUTAMHUHOB, Ma-
KpO- ¥ MHKPOZJIEMEHTOB, HMMEIOLIas ONTUMAaJbHBIN
AMHUHOKHCIJIOTHBIM cocTtaB. Pazpaboransl xieb600ynou-
HbIe HU3/€IMS XapaKTePU3YIOIIUMUCS BBICOKUMH IIO-
TpeOUTEILCKMMH CBOWCTBAMH, B TOM YHCIIE C BEICOKOH
coxpaHsieMocTblo. [Io MHEHHIO pa3paboT4YMKOB, JaH-
HBIC W3/ICNNSI MOTYT OBITH ITO3MIIMOHUPOBAHBI KaK IH-
meBble (PYyHKIIMOHAIBHBIC ITPOIYKTHI, TAK KaK IT03BOJIS-
10T BocTioiHUTH OT 10 10 50 % cyrounoi norpedbHOCTH
OpraHM3Ma 4elloBeKa B psijie (U3HOIOrHYeCKH (PyHK-
LIMOHAJIBHBIX UHTpeArEHTax [9].

M3BeCTHBI CIIOCOOBI TOJTyYEeHUS] IEKTHHOBBIX JKC-
TPAKTOB U3 IUIOJOOBOLIHOIO U JIEKAPCTBEHHOTO ChIPbS.
[Ipn BHECeHNM NEKTHHOB B TECTO HAOIIONAETCS YKpe-
IUIEHHE KJICHKOBUHBI, 3Ta CHOCOOHOCTH IIPEIOoIpe-
JIeTSIeT MX UCIIONb30BAaHME IPH TepepadoTKe ciaboi

MYKH WIH C TOHWKCHHBIM COJICPYKAaHHEM KJIICHKOBUHBI.
YCTaHOBIICHO TAKKE MOJIOKHUTEIBHOC BIUSHUC MTCKTH-
HOB Ha COXPAHCHHUE CBEXKECTH TOTOBBIX m3nenuid. [Ipu
BHCCCHHUM IICKTUHA W TICKTHHOBOTO 3KCTPAaKTa CPOK
XpaHEHUsI CBeXKECTH XJieba ymnHsercst Ha 12-24 4, uto
UMEeT HEMAJIOBOKHOEC 3HAYCHUE B PEIICHUH ITPOOIIEMBI
00eCIICYCHHST COXPAHHOCTH XJICOOOYIIOUHBIX U3IICITHIA.

JlokazaHa BO3MOXKHOCTh HCIIOJIb30BaHUS IICKTHU-
HOBOT'0 9KCTPAKTa U3 IUIOIOB KOPMOBOTO ap0y3a B Kave-
CTBC OHMOJIOTHYCCKH aKTUBHOU T0OABKHU Ui oborarie-
HUS MyKU W TPOU3BOJCTBA XJicOa (PYHKIIMOHAIEHOTO
HA3HAYCHHS. YCTAHOBIICHA OINTHUMAJIbHAsI IO3UPOBKA
MEKTHHOBOT'O 3KCTPaKTa B KonmuecTse 15 %, xotopas
MIOJIOKUTEIIEHO BIUSCT HA (PU3NICCKIE CBOMCTBA TeCTa
W KauecTBO XJicOa. BBeneHue B paliioH MUTaHUS TaKo-
r0 XJIeha MO3BOJISICT YIOBICTBOPUTH CYTOYHYIO HOPMY
moTpeOICHHsI B MAKPO — MUKPO HYTPHEHTAX M CIIOCO0-
CTBYCT BBIBEACHUIO M3 OPTaHU3M HOHOB TSIKEIIBIX U Pa-
JIMOAKTUBHBIX METAJIJIOB [6].

Paspabotana penentypa xyieda ¢ BHECEHHUEM JKC-
TpakTa NCKTHHOBOTO W3 BBDKHUMOK MEJIKOIUIOIHBIX
si01oK. [Ipy BHECCHUM DKCTPAKTA YIydIIaeTcsi OpMo-
YCTOMYUBOCTh W3MCNIHS, MOBBIIIACTCS ITOPUCTOCTh H
yaenbHBIN 00beM xieba. KommuecTBo 3KCTpakra, oKa-
3pIBarOINce HAauboJee OIaronpusaTHOE BO3JCHCTBUC Ha
MIPOIOJDKUATEIILHOCTE OPOKEHUS M Ka4eCTBO Xjieha, Co-
craBisieT 18 % ot xonudectsa myku. Ilpu Takoit 1o3u-
POBKE JIOCTHTAIOTCS HAWIYYIIUC OPTaHOJCIITUYCCKHEC
nokazarenu [13].

Vyensle H.H. Bapeesa, JI.B. JloHueHko cuuraior
MEPCIICKTHBHBIM MPOMBIIIICHHBIM HUCTOYHUKOM I1CK-
THUHA - BUHOTPAJIHBIC BEDKUMKH. DU3HKO-XUMUYCCKIEC
CBOWCTBA TIEKTHHA OOYCIIOBHJIM €r0 IIMPOKOE IPHME-
HCHHE B Pa3IMYHBIX 00JACTSAX: KOHIAMTEPCKOU, KOH-
CCPBHOM, XJICOOTICKAPHOH, KOCMETUYCCKON MPOMBIIII-
JICHHOCTSIX, MPU TPOM3BOJICTBE MOJIOYHBIX, MSCHBIX,
PBIOHBIX U3ACTHI U 0C3aJIKOTOJIFHBIX HAIMTKOB, a TaK-
JKE B JICYCOHO-TIPODMITAKTHICCKHX Heisx. [1o pesyib-
TaTaM MPOBEICHHBIX MCCICIOBaHUI, o0IIee comepiKa-
HUC TCKTHHOBBIX BEHICCTB B BBDKUMKAX BUHOTpAza
BBICOKOE 1 KoJebercs ot 5,40 % 1o 6,39 % B KpacHBIX
coptax u ot 6,38 % 1o 8,32 % B OeybIX copTax BUHO-
rpaja K Macce CyxXHx BelecTs [2].

Hcnonp3oBanue B perentypax XJieOoOyITOUHBIX
W3CTUI BTOPUYHBIX CBIPHEBBIX PECYPCOB KPYIISTHOU
MPOMBIIIJICHHOCTH TIO3BOJISICT CO3[aBaTh IMPOMTYKTHI
JTUCTUYCCKOTO M JICYCOHO-TPOPHIAKTHICCKOTO Ha-
3HaucHUs. B perenTypax piKaHO-IIICHUYHOTO XJieOa
B3aMCH MIICHUYHOW MYKH B OIBITHBIC OOpasIbl J10-
0aBISUIA SIYMCHHYIO, OBCSIHYI0 W TPEYHEBYIO MYUKY.
Pesynbrarhl Hccine0BaHUA JOKa3aIH, MOJI0KATEIIEHOES
BJIMSIHUC JOOABOK OBCSHOW M TYMCHHON MYYKHU B KOJIH-
yecTBe 5-15% Ha mpollecchl, MPOTEKAIOIINE IIPH Opo-
JKCHHU TECTa, YTO B MOCICIYIOMIEM MTO3BOIHIO CHOp-
MHUPOBATh ONTUMAIBEHYI TMOPHCTOCTh U KUCIOTHOCTH
rotoBbix m3aenuii [10].

BriBoabI

AHau3 0TEeUeCTBEHHEIX U 3apy6e)KHI)IX HCTOYHU-
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KOB JIMTCPATYPbI IOKa3aJl, YTO AJIS1 paCIUPCHUA aCCOP-
THMCHTa XJ'I€606yJ'IOLIHI)IX I/I3ﬂ€J'II/II71 HalllTd MIXPOKOEC
NPUMCHCHHUE BTOPUYHBIC CBIPLCBLIC PCCYPChbl pacTU-
TCJIBHOTO MPOUCXOXKACHUA, KOTOPBIC B CBOKO OYCPECAb
CHOCO6CTBy}OT IIOBBIIICHHUIO HI/IIIIGBOﬁ u Ouonoruye-

BBIX U3/ICJIUHI, B LIEJISIX PALIMOHAIBHOIO U TOJHOLIEHHO-
ro IUTaHHS HACEICHUS. DKOHOMHUYECKH O0OCHOBaHA
(P PEKTHBHOCTh TIPUMCHEHUS JAHHOTO BHIIA CBHIPHS B
BUJy HU3KOW CTOMMOCTH ¥ OOIIBIIIOTO apeaya IoJie3-
HBIX CBOMCTB.
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THE USE OF SECONDARY RAW MATERIALS IN THE PRODUCTION OF
BAKERY PRODUCTS

Smolianova A.P., Blinokhvatova Y.V

One of the priority directions in bakery production is development of technology of bakery
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products with the improved indicators of quality, the increased food and biological value with
application of secondary raw materials. Such products are in demand in the food market and
are competitive. Improvement of consumer properties of bakery products will contribute to the
prevention and promotion of public health. The article theoretically substantiated and presents
data on the use of secondary raw materials of plant origin with a high content of protein, fiber
(dietary fiber) and biologically active substances in the production of bakery products.

Keywords: secondary raw materials of plant origin, bread and bakery products, food and
biological value.
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®YHKIIMOHAJBHOCTH IPUMEHEHHWSA SKCTPY3UOHHBIX TEXHOJIOT U

D@ponos [.H1.

B Hacrodmiell cTatbe pacCMOTPEHO COBPEMEHHOE MPUMEHEHUE 3KCTPY3MOHHBIX TEXHOJIOTHH

B l'lI/ILHCBOI\/'I TMPOMBIIIJIEHHOCTH. Kpome TOro, IpOoaHaAJIM3UPOBAHBI ACIIEKTBI U IIPEUMYIIECTBA

IPUMEHEHHUS IKCTPY3HH JUIsl pa3paboTKu (PyHKIIMOHAIBHBIX MPOIYKTOB.

Kniouesvie cnosa: skcmpysus, Qynkyuonanvhvie npoOykmul, 2UOPOKOIIOUObL, 3AMEHUMENb

AHCUPA, 2IUKEMULECKULL UHOEKC.

BBenenue

MonudurpoBanHas pyHKIIHOHAIEHOCTB 3KCTPY-
JTUPOBAHHOW MYKH IIpeIIaracT IUPOKOS MPHUMCHCHHE
B IUINEBOW MPOMBINUICHHOCTH B Ka4€CTBE 3aryCTUTE-
JICH, )KENUPYIOMIUX areHTOB, (YHKIIMOHAILHBIX HHTPEC-
JUCHTOB U 3aMEHUTENICH j)xupa. HepaBHue myOmukarym
KPUTHYCCKU TOAYCPKHUBAIOT MOTCHIMAT IKCTPYIUPO-
BaHHOW MYKH B KadecTBE (DYHKIIMOHAJBHBIX 3aKYCOK,
XJIOTIBEB TSI 3aBTPaKa, B KA4eCTBE TOOABOK K XJIcOy U
maiionesy [1, 2].

[ebr0 HACTOSIIIICTO WCCIICAOBAHUS SIBISICTCS 00-
30p IKCTPY3HOHHBIX TEXHOJOTUH IUIsI IPUMCHCHHS B
MMUIICBON MPOMBINIICHHOCTH B KaueCTBE 3aryCTUTE-
JICH, )KENUPYIOMIUX areHTOB, (PYHKIIMOHALHBIX HHTPEC-
JTMCHTOB U 3aMCHHUTEIICH JKUpa.

OO0BEKTHI M METOIBI HCCJIEe0BAHUI

OOBEKTOM HCCIENOBAHUS SIBISETCS 00O0OIIEHHE
Pe3YJIBTaTOB HMCCICIOBAHUN TPUMCHECHUS SKCTPY3HH
IUT pa3paboTKu (hYHKIIMOHATIBHBIX 3aKyCOK M JPYTUX
MPOAYKTOB, VIYYINAIONIMX IOTPCOUTEIBLCKUE CBOI-
CTBa.

Pe3ysibTaTsl 1 UX 00CyxKAEHUE

DKCTpY3HOHHAS KYJHHAPHS IIHPOKO HCIOIb30Ba-
Jach IpH TepepadoTKe MIICHUYHOH, KyKYpy3HOit U pH-
COBOIf MYKH JUIs1 pa3pabOTKK TOTOBBIX K YIOTPEOICHHIO
3aKyCOUYHBIX MPOAYKTOB. Kak 3TO HH mapajoKcaibHO
C TOYKH 3PCHUsI MHUTAHUS, TaKHe MPOAYKTHI OOraThl
KpaxMalioM M XHPaMH U COIEp)KaT Majo KICTYaTKH;
TEM CaMbIM, MMesI BBICOKYIO IIMKEMHUYECKYI Harpys-
Ky; M3BECTHO, YTO 3TO BBI3BIBACT JCTCKOC OKHUPCHHUE
u nuaber 2 tumna [3, 4]. Kpome Toro, momamistomice
YHCIIO 3aKyCOK HMMEKOT HEIOCTATOYHYH) KOHLICHTpA-
L0 HE3aMCHHUMBIX aMHUHOKHCIIOT H, CJICIOBATEIIbHO,
HUMEIOT HU3KYIO POTEHHOBYIO M OHOJOTHYECKYHO IICH-
HOCTB. JTO TpeOyeT 00oralieHusI CHEKOB BBICOKHM CO-
Jep)KaHueM Oellka, MUIIECBBIX BOJIOKOH, MHHEPAIbHBIX
BEIIECTB, (DEHOJIOB, YTOOBI KBaNM(UIMPOBaTH MX B
KadecTBe (YHKIHOHAIBHBIX MPOAYKTOB. Vcmonb3oBa-
HHE LEJIBHOTO 3epHa, Mmpoca, 000OBBIX U APYTHX HH-
IPEMEHTOB €CTECTBCHHOTO MPOUCXOKICHHS SBISICTCS

OJaroNpHUATHBIM Pa3pelIcHUEM B pa3padoTKe (QyHKITH-
OHAJIbHBIX 3aKYCOK.

BobGoBeie B HacTosiIee BPEMsI pacCMaTPUBAIOTCS
Kak ()YHKIMOHAIBHEIC 3¢pHA 0€3 TIIFOTEHA C BHICOKUM
COJIep’KaHUEM IMHULIEBBIX BOJIOKOH U CIOKHBIX YIJIEBO-
JIOB, YTO TPUBOIHWT K HU3KOMY IJIHKEMHUYECKOMY WH-
JIEKCY B DKCTPY3MOHHBIX cocTaBax [5]. B mocnennue
TO/IbI OONBIIOE BHUMAHUC YACISUIOCH OIICHKE TPUTOI-
HOCTH 0OOOBBIX (COs, HYT, 00OBI, TOPOX, YECUCBHIIA U
T. J.) B 3KCTPYAHPOBAaHHBIX CHEKaX. [IpumeHeHnue 0o-
OOBBIX B IKCTPY3HH IIOKA3aJ0 HX XOPOIIUH WHACKC
paciMpeHusi, IPUTOM OHHM CUUTAIOTCSl OYEHb 1IeJIeco-
00pa3HBIMU ISl pa3pabOTKU HU3KOKAJIOPUITHBIX 3aKy-
COK C BBICOKOH OKYIIaeMOCTBIO.

W3BecTHO, 4TO OTPEOIICHHE MPOCA CHUKAET PHCK
CEPICYHOCOCYIUCTHIX 3a00EBaHUI H HEKOTOPHIX BH-
JIOB paka, OJaronpusTHO BIHSICT HA YPOBCHB JIUITH/IOB
M IJIIOKO3bl B KPOBH, IOBBIIIAET PE3UCTEHTHOCTH K
uHCynuHY [6]. TakuM 00pazoM, Mpoco MPEACTaBISICT
co00¥ TPEBOCXOIHOE CPEICTBO ISl BBEICHHS Ooee
BBICOKUX KOHIICHTPAIIUH ITHIICBBIX BOJOKOH B TOTOBBIC
K YyHnoTpeOJICHHIO TPOAYKTHL. BKiIFOYeHHE MIICHHON
MYKH BMECTO JTOOABJICHUSI OYWIICHHOTO BOJIOKHA SIB-
JSICTCSL SKOHOMUYECKH 3(P(QEeKTUBHBIM CIIOCOOOM yBe-
JIUYCHUSI COACPIKAHUS MHUIIEBBIX BOJIOKOH B AKCTPY/IU-
POBaHHBIX MPOAYKTaX. ITO MPUBEIIO K UCCIECTOBAHUIO
IKCTPYAUPOBAHHBIX 3aKyCOK Ha OCHOBE IIpoca.

Hapsimy ¢ 6000BBIMU B TIPOCOM HEIABHUN CIIBUT
B HCIIOJIb30BAaHUU HMHIPEIUEHTOB MPUPOAHOTO MPO-
UCXOXKIICHHUST B SKCTPYIUPOBAHHBIX 3aKyCKax ObUT B
OCHOBHOM HAIIPaBJIEH Ha CHUKEHHE TIIMKEMHYECKOTO
WHJICKCA W YCHJICHHE WHTHOMPYIONICTO NCHCTBHS Ha
anb(a-nIroKo3uaasy s OONerdeHHs MPO(OUITAKTHKA
nmuabeta 2 Tuma. MHOTOOOCIIAIONIHE 3epHA, TAKHAE KaK
aMapaHT, KBHHOA WX KaHWBA, ¥ MMUIICBBIC HHTPECIUCH-
ThI, TAKKE KaK (PPYKTHI, OBOIIHU U TPABBI WIIU HX TO00Y-
HBIC TPOIYKTHI, MPOXOAST TECTHPOBAHUE ISl pa3pa-
0OOTKM IpHEMIIEMBIX 3aKyCOK [7]. DKCTpyaMpOBaHHBIC
MPOIYKTHI, OKPAIICHHBIC HATYPaJbHBIMH (PPyKTaMU
WIHA OBOIIAMH, MOTYT 3aWHTEPECOBaTh MOTPEOUTEICH,
3aMHTEPECOBAHHBIX B 3[I0POBBIX MPOAYKTax. B sTom
KOHTEKCTE 00C3BOKCHHBIC (DPYKTOBBIC MOPOIIKHU, 0O-
rarblc aHTOLMAHWHAMHU W KapOTHHOWIAMH, HCIIOIb-
3yIOTCS JiIsi OOOTAICHUsI IKCTPYIATOB MPUPOIHBIMU
MUTMEHTAMU JJIS TIOBBIIICHUS UX [BETOBOW MPUBJICKA-
TEJBHOCTH U O0IIET0 aHTHOKCHIAHTHOTO P QeKTa.
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DKCTpy3HOHHast 00paboTKa MOXKET PEryJIHpoBaTh
YCBOSIEMOCTh KpaxMajla, YTO pacCMaTpUBAETCs Kak
Ba)XKHEHIINH (akTop B GOpMHUPOBAHUY IITMKEMHYECKO-
ro oTBeTa. B HacTosee BpeMs CyLIECTBYET JIBE mapas-
JIeNTbHbIE Npeo0iagaonie TEOpHH O MepeBapuBacMo-
CTH KpaxMaJia 3KCTPYIMPOBAHHBIX MPOAyKTOB. [lepBas
TEOpHsI OTHOCUT SKCTPYAUPOBAHHBIE MPOIYKTHI K Ka-
TEropuM MPOIYKTOB C BBICOKUM ITIMKEMHUYECKUM HH-
nexkcom (M) [8]. D10 ocHOBaHO Ha TOM (pakTe, YTO
YacTHYHAs JKeJIaTHHN3AIMS M (pparMeHTalnus Kpaxma-
J1a, CTPYKTYpHBIE U KOH(OpPMALMOHHbIE N3MEHEHHS B
OelKke MMEIOT TEHJCHIHMIO yITydIiarh OOIIyr0 ycBoOsie-
MOCTb. JlenonuMepusanus Kpaxmaia Jej1aeT Kpaxmall
JIETKO JOCTYIHBIM JUISl aMIJIOJIUTHYECKUX (pepMEeHTOB
BO BpeMs PACUICIICHNUS, U, CIE0BATEIbHO, IKCTPYIH-
POBaHHBIE 3aKyCOUHBIE MPOAYKTHl UMEIOT TEHIEHIIHUIO
JaBaTh Oosiee BHICOKHH INIMKEMUYECKHUIT OTBET I10 CpaB-
HEHHIO ¢ MX HeoOpaboTaHHBIMHM HMHrpeaueHTamu. C
JpyTroii CTOPOHBI, BTOpasi TEOPUsSI OTHOCHUT UX K KaTero-
pUH IPOLYKTOB ¢ HU3KUM ITIMKEMUYECKUM HHJEKCOM.
3TO0 OCHOBAaHO Ha TOM (PAKTE, YTO SKCTPY3US TAKKE U3-
MEHSIET KOHPOPMALMIO KpaxMalia; MEHBIINE eIUHNLBI
aMHJIO3bl ¥ AMUJIONEKTHHA, KOTOPBIE MOTYT MONEPEYHO
CIIIUBATHCS, 00pa3ys HOBBIE, HE yCBaHBaeMbIe CBSI3H H,
CJIE/IOBATEILHO, CHIKAIOT NIMKEMUYECKUI UHICKC [9].
OOpazoBaHue KOMIUIEKCOB aMHJIO3BI-JIMITHIA CHIIBHO
BOBJICYUEHO B 3TU PEAKLUU.

IMukemyueckuil MHAEKC MUIM HA OCHOBE Kpax-
MaJa, HOABEPrarUieicss IKCTPY3UHU, 3aBUCUT OT MHO-
rux (pakTopoB, TaKMX KaK CTENEHb >KEJIaTHHU3ALHMU
Kpaxmaja, THIIbl HATUBHBIX KPHCTAUIMYECKUX CTPYK-
TYp, COOTHOIIEHHE aMMIIO3a/aMHJIONEKTHH U 00pa3o-
BaHME KOMIUIEKCOB MEXy KpaxmajoM W OelIKOM WIiIn
JIUIKUJIOM U ycToduuBbIM KpaxmaioM [10]. Kpaxmanu-
CTbI€ HPOAYKTHI C BBICOKMM COJACPXKAHUEM aMHJIO3bI
CBsI3aHBI C 0OJIee HU3KUM YPOBHEM IVIIOKO3bI B KPOBH
n OoJsiee MEAJICHHBIM OMOPOXKHEHUEM JKEITyI0UHO-KH-
LIEYHOT'0 TPaKTa 4eJOBEKa M0 CPABHEHMIO C MPOIYK-
TaMU C HM3KUM ypoBHeM amuio3sbl [11]. Taxxe co-
JiepaKaHUE aMUIIO3bl PACCMATPUBAETCS KAK OCHOBHOMU
orpeaeAomui (haKTop Al IPOU3BOACTBA YCTOWYH-
BOTO Kpaxmayla BO BpeMs 3KcTpy3uu. BeposTHO, 3TO
CBSI3aHO C TIOBBILICHHOM TEHCHLIUEN peTporpajauy ¢
00pa30BaHMEM CHIIBHBIX MEXMOJIEKYJISIPHBIX BOIOPO/-
HBIX CBsI3ei BO (pakiyuy aMmio3sl. [IoMMMoO aMHII03EbI,
YCTOHYMBBIA  (PE3UCTEHTHBIH, HeElepeBapHBaCMBbIi)
kpaxmain (PK) sBnsiercs emie ogHUM (GakTopoM, KOTO-
poMy yaessieTcst O0JIbIIoe BHUMAaHUE U3-3a €r0 TOJIb3bI
JUISL 3710pOBBSl M (DYHKIIMOHAJIBHBIX CBOMCTB. YCTOWYH-
BBIM Kpaxmasl — 3TO KpaxmaJl, KOTOpbIi u3beraer mu-
LIEBAPEHUS B TOHKOM KUILIKE ¥ MOXKET MepeBapUBaThCs
B TOJICTOM KHIIKE. BBIJIO MOKa3aHo, 4TO HKCTPY3HOHHAS
00paboTka yBeJIMUMBACT KaK aMUIIO3Y, TaK U YCTOWYH-
BBIM Kpaxmail. ITO IPOUCXOIUT IIIaBHBIM 00pa3oM n3-
3a cBuraromero 3Gdexra IKCTPy3UH, YTO IPUBOIUT K
BBICBOOOXKJICHUIO OOJIBIIEr0 KOJIMYECTBAa Kpaxmaja W
YBEJIMUEHUIO COJIEPKAHUS aMHJIO3bI.

Cy1ecTByeT psii UCCIEAOBaHUNA O BIUSHUM JKC-
Tpy3UH Ha (OPMHUPOBAHHE PE3UCTEHTHOIO Kpaxmala;
OOJIBIIMHCTBO U3 KOTOPBIX OBUIO CIETaHO HAa YUCTBIX

Kpaxmajax, TaKMX KakK MIICHUYHBIH Kpaxmall, KyKy-
PY3HBII Kpaxmai, KapToQelabHbIH KpaxMall ¥ 3epHO-
BbI€ KYJIBTYPbI, TAKME KaK IIICHUNA 1 stameHsb [12]. O6
YBEJIMYEHUU COAEPKAHUS aMHUIIO3bI NOCIIE IKCTPY3HH
B I'PEYHEBOM Kpaxmajie paHee COOOIIANOoCh MCCIIENO-
BarensiMu [9]. ABTOpHI CBS3BIBAIOT 3TOT 3 deKT ¢ ae-
rpajiayeil aMuIIONeKTHHOBBIX, AMUJIOTICKTHH-aMHJI03-
HBIX B3aUMOJICHCTBUH B IpaHy/Iax Kpaxmala BO BpeMs
MoanUKAIUA. DKCTpy3Hst AaeT IKeIaTHHU3HPOBAH-
HBIM KpaxMmaJl ¢ NOBBILICHHON TEHJIEHUHUEH K PeTpo-
rpajanyu, 4ro crocodctByer obpasoBanuio PK. He-
KOTOPBIE UCCIIEA0BATENIN IPEANONAraoT, YTO BBICOKas
BJII&YKHOCTh BO BpEMs 3KCTPY3MH SIBIISIETCSl HanOosee
0JaronpHUATHBIMH YCIOBHSMH JUISl YBEJINYCHHS BBIXO-
jqa PK [13]. Boicokuii pe3lCTEHTHBIN KpaxMal B JKC-
TPYAUPOBAHHON MYyKE MOXKET IMOJOKUTEIBHO BIUSTH
Ha (YHKIMOHUPOBAHHE IHIIEBAPUTEIBLHOTO TPAaKTa,
MHUKpPOOHYI0 (D1Opy M YpOBEHBb XOJIECTEPHHA B KPOBH,
TeM caMbiM cHIKast 'V n romorasi KOHTpOJIMPOBAaTh
muaber [14].

Ocoboe BHUMaHHE B XJI€OOOYIOYHBIX H3IEIHIX
3aCITy)KMBaeT 0COOBIM NMPOQMIL NUTAHUS HE COfIepKa-
KX DITIOTEH 3€PEeH, COIEPIKAIINX OOJIBIIOE KOJIMUECTBO
KJIETYaTKH, MUKPOJJIEMEHTOB, HE COAEPKAIIUX [IIOTEH
0enkoB M (UTOXMMHKATOB. TeM He MeHee, TeCTO W3
HEIIIOTEHOBBIX 3€peH HE 00JaJaeT pacTsHKUMOCTBIO,
JIACTUYHOCTHIO, KOT€3MOHHOCTBIO M3-3a pa30aBlICHUs
IJIIOTEHA, YTO JIEJIAeT UX HPOMBIIIIEHHYI0 00paboTKy
Ooiee CIIOXKHOM, a TAaK)KE OKa3bIBACT BPEIHOE BIUSHUC
Ha TEXHOJIOT'MYECKUE U TeKCTYPHBIE CBOWCTBA, 0COOCH-
HO HU3KOE€ yJep:KaHUE rasa, INIOXyH TeKCTypy MSKHUIla
n Oosee ObicTpoe cBanMBaHMe. Ha IpOMBIIIICHHOM
YpPOBHE 3TH Ae()EKTH MOKHO MTPEOAOJIETH C MOMOIIBIO
TEXHOJIOTHYECKHX JJ00ABOK, TAKUX KaK (pepMEeHTBI, MO-
J(UIPOBaHHBIE KPaxMallbl ¥ TIIABHBIM 00pa3oM I'-
JIPOKOJUION/IBI, YTOOBI KOMIIEHCHPOBATH BS3KOYIPYTHE
CBOWCTBA INMIOTEHA. [ MIPOKOIIIOUABI CBSI3BIBAIOTCS C
BOJIOW, 00JIa/1ast BEICOKOH 3aryIIaroliei U reacoopasy-
IOIIEH CIIOCOOHOCTBIO, 4TO 00YCIIaBIMBACT YIIyUIICHUE
(DYHKIIMOHAIBHOCTH TECTA.

OKCTpyAMpOBaHHAS MyKa B BUJE IIPEABAPUTEIIHLHO
JKEITATHHU3UPOBAHHOTO Kpaxmajla UMUTHPYET BS3KO-
YOPYrOCTh MIIEHUYHOIO TECTA B HEIIIOTEHOBBIX CO-
cTaBax sl XJ1e000yIOUHBIX N3/IENINH, TOITOMY MOXKET
UCIIOJIb30BAaThCSl B KAYECTBE MHTEPECHOM allbT€pPHATH-
BBl rujapokomonjgaMm. Psap uccnenoBarenei moguep-
KHUBaJIM MOJOKUTEIbHOE BIUSHHE 3KCTPYAUPOBAHHON
MIICHWYHOW MYKH, KyKypy3HOW MYKH, MIICHHYHBIX
oTpy0eii, MyKH MaHHOKH U PHCOBOI MyKH Ha TEXHOJIO-
TUYeCKUe, TEKCTYpHBIE U CEHCOPHBIE CBOICTBaA Kileil-
KOBUHBI 1 0e31II0TeHOBOTO XJieba. Prucosast myka, Kc-
TpyAUpOBaHas NpH ypoBHe BiaxHoctu 20% u 180°C,
ObUIa YCIIEIIHO MCIIONB30BaHA IJISl CO3/IaHMsT Oe3IvIo-
TEHOBOI'O TECTa B KAYECTBE HOBOI'O 3aMEHUTEJIS IIIO-
TeHa. [lofkucieHne SKCTpyIupOBaHHOM PUCOBOM MyKH
JIOTIOJTHUTENBHO YIYUIIMIO LBET KOPKH U TEKCTYpy
[15]. PucoBas Myka, 3KCTpyAHpOBaHHAsl MPU IKCTPY-
3MOHHBIX 00pabOTKaxX BBICOKOH MHTEHCHBHOCTH, JaeT
TECTO ¢ 0oJIee BBICOKUM MOYJIEM YIIPYTOCTH ¥ KOHCH-
CTEHLUEH, ClIe0BaTeIbHO, C BEICOKUM BBIXOJOM XJI€-
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6a. Tem He MeHee, xJ1e0 1T0Ka3aa MEHBIIYIO0 BBIPaOOTKY
TECTa, MEHBIINH yACIbHBINH 00beM M OOJBIIYIO TBEp-
J0cTh [1]. ABTOpBI NPUILLIH K BEIBOAY, UTO JUIs IPEOIO-
JICHUSI 9THX Je(PEKTOB HEOOXOIMM IPaBHIIBHBINA BEIOOD
9KCTPY3MOHHOM 00pabOTKM M pa3Mepa YacTHIl MYKH.
HenaBHo wuccnenoBarenu mnokaszaind MHOJOKUTEIBHOE
BIIMSIHUE DKCTPYANPOBAHHON PHCOBOI MyKH Ha yiIyd-
LIEHNUE TEKCTYPHOI'0 KauecTBa BbIIEeUKH [16].

IToMuMoO pUCOBOI MYyKH, SKCTPYAUpPOBAHHAsS Ky-
Kypy3Hasi MyKa W SKCTPyAMPOBAHHBIC NIICHUYHBIC
OTpyOH TaKKe UCTIONB30BAINCH IS yITydIIeHUs (HU3H-
KO-XMMHYECKHX CBOMCTB XxJieba. DKCTpYyIHpPOBaHHBIC
OTpyOHM B COUCTAHUM C YIyYLIUTEJIEM ITOKa3aIH Jyd-
M Pe3yJIbTaThl ¢ TOYKH 3PCHHUS yBEIMYCHUsSI 00beMa
xJyieba. 3aMeHa MIIEHUYHON MYKH SKCTPYAMPOBaHHON
MIICHUYHOW MyKo# (5%) He U3MEHHIIa TIOBEICHUE Te-
CTa IpH NepeMenInBaHny, 00paboTKe 1 (hepMeHTaInN
1 HE OKa3ajla BPEJHOTO BIMSHMS Ha KadyecTBO XJjebda,
CKOpee yBEJMYMIa BOJIOIOIIONIAIONIYIO CIIOCOOHOCTh
TecTa W BBIXOA Xxyeba. Bpuio mokasaHo, 4To MCIIONb-
30BaHUE 3KCTPYIUPOBAHHOW NMUIEHHYHOH MyKH (5%),
KOMIIEHCHPYET OCHOBHYIO IpoOieMy Oojiee UINTENb-
HOTO BPEMEHH pacCTOMKH XJieba, MPUTOTOBICHHOTO U3
3aMOpPOXKEHHOI0 TecTa. BkitoueHue sKCTpynnpoBaH-
HOW MyKH oOecrieunBaeT OoJjbliee KOINYECTBO cOpa-
JKMBAaEMbIX CAaXapoB M yMEHBIIAET BPEMs PAacCTOWKH
(Ha 52%) u BpeMsl BBINEKAHUSI, ITO3BOJISIST YBEIHMYHUTH
BbIxox xuieba [17]. Vcxoast U3 BBIMICHU3IOKEHHBIX pe-
3yJIbTAaTOB MCCIEAOBAaHUM, OUEBUAHO, YTO AHKCTPY3Hs
MOXKET OBITh MCIIOJIb30BaHA B Ka4eCTBE MPEBOCXOIHO-
ro MHCTPYMEHTA JUIsI U3MEHEHHs (pyHKIHMOHAIBLHOCTH
MyKH 0€3 TIIOTEeHa ISl MoTpeOuTeNel, B TOM YHCIIe
OonpHBIX nesmakuei. IlanmuentaM ¢ TOTeHOBOW 00-
Je3HbI0 TpeOyeTcsi cTporoe COOIOJCHUE B TEUCHHE
BCeil )KN3HH OE3MIIIOTCHOBOM IMETHI, TUIICHHOM CHHTE-
THYECKUX 100aBOK. C 9TOM TOUKM 3pEHHs, SKCTPY3HUs
MOXET O00ECIeuUTh Ka4eCTBO OE3MIIOTEHOBBIX MPO-
JYKTOB JUIS OOJIBHBIX LIENHaKUeld. DKCTPyIUpOBaHHAS
MyKa (0COOCHHO TIIIEHHAast MyKa) TaKkxkKe MOXeT dPdek-
TUBHO NPHUMEHATHCS B COCTABHBIX JMETaX HA OCHOBE
IMIIICHULB! JJIsI 00SCIIeYeHHs] BBICOKOTO COJEPKaHMUs
KIICTYATKH U (PUTOXUMHYECCKOTO cocTaBa [18].

Takum 00pa3oM, Kaxercs, YTO SKCTPY3US SB-
asiercst Oosee peHTa0eNbHON, SKOHOMUYHOW U JIETKO
aaniTUPYEeMON TEXHOJIOTMEH, 4YeM aJbTepHATHBHBIC
CJIOXKHBIE TeXHOJIOTHH (00paboTKa MO BHICOKUM JaB-
JIeHUEeM, MUKpOQIIIonan3anys), KOTopsle B IOCIeIHee
BpEMsI HCCJICLYIOTCS ISl M3MEHEHUsI (DYHKIIMOHAIBHO-
CTH TecTa 0e3 KileHKoBHHEI [ 19].

UpesMepHOE MOTPEOICHUE KUPOB CBSI3aHO C Ta-
KHMH NPO0OJIEeMaMH CO 30POBBEM YEIIOBEKA, KaK OXKH-
peHne, CepAedHO-COCYHUCThIE 3a00IeBaHUsI M HEKO-
Topble BHIBI paka. [losToMy HabmromaeTcs pacrymias
TEHJEHIMsI K HCIOJIB30BAHUI0 MPOAYKTOB C HU3KHM
COZIEpXKaHUEM KHpPA, YTOOBI YIOBJICTBOPUTH IMOTPEO-
HOCTH TIOTpeOuTeNnel, KoTtopble Oonblie 03a004eHBI
npobiieMaMy coO 370poBbeM. TeM He MeHee, TPYIHO
MOJ/IEPKUBATh KayeCTBO IUINM, MPUIOTOBIEHHON C
MIOHWXEHHBIM COACP)KaHUEM JKUpA. YIAJICHUE KUpa
CHJIBHO BJIMSET Ha CTaOWJIBHOCTH OMYJIBCHM Mac-

JI0-BOJIa U BBI3BIBACT HEXKENATEIbHBIC U3MEHEHHS (H-
3UKO-XMMUYECKHX U CEHCOPHBIX CBOMCTB MHUIIEBBIX
MPOIYKTOB; 0COOCHHO B MaioHe3ax [20]. 3ameHuTEeN
JKMpa OOBIYHO MCHOJB3YIOTCS ISl YIy4YIICHHS 3THX
CBOWCTB MPOJYKTOB C HM3KUM COJACPHKAHUEM KUPA.
3aMEHUTENH KHUPa — ITO WHTPEANCHTHI WK JI0OaBKH,
KOTOpbIe OOBIYHO OKa3bIBAIOT 3aryliaroliee JeHCTBHE;
UMeeT TEHJEHIUIO YBEIINYUBATh BSI3KOCTh HENPEPHIB-
HOHU (ha3bl, 3aMeUISIOT JBM)KCHHE KaIUTH M, CJIE0Ba-
TEJILHO, YBEJIMYUBAIOT CTAOMJIBHOCTH SMYIBCHH. B
HACTOSIIIIEE BPEMsI B KAueCTBE 3aMEHUTENS JKUpA HC-
TIOJIB3YIOTCSl PA3JIMYHbIC THITBI KaMequ (KCaHTaHOBasd,
KOHBSIYHAsI, TyapoBas U NEKTUHOBAsI) ¥ PacTBOPUMBIC
BoJIOKHA. Heckonbko uccnenoBareneil npeanoiaoKuii,
YTO Kpaxmajbl, MOAN(HUINPOBAHHBIE (DU3NUYECKUMH,
XUMHYECKUMH WM ()epPMEHTATHBHBIMH IIPOLIECCAMH,
TaK)Xe MOTYT OBITh HCIIOJIB30BaHbI B KayeCTBE 3aMe-
HUTEJNEH Kupa B MalOHE3aX C HU3KHM COJEp’KaHH-
em xwupa [21]. Mcnonp3oBanne MOIU(PHUINPOBAHHBIX
KpaxMaJIoB B COCTaBaxX C HU3KUM COJEPKaHHEM KUpa
00yCIIOBJIEHO, TIPEK/IE BCETO, NX HU3KOH CTOMMOCTBIO,
YHHUKAJIBHOH KpeMOOOpa3HOM TEKCTYpOl M CIIOCOOHO-
CThIO IPUAABATH JKEJIAEMbIE XapAKTEPUCTUKU TEKyde-
ctu. Kpaxmansl, MognunupoBaHHble IHAPOTEPMAIIb-
HBIMH 00pa0OTKaMu, TaKMMH KakK 3KCTPY3Hsl, MOTYT
OBITH MHTEPECHON aJIBTEPHATUBON NPeoOiagarommum
3aMEHUTEISIM KHpa Oe3 HMCIONb30BAHUS KaKUX-IN00
XUMHUYECKUX BEIECTB. DKCTPY3HUs BBI3BIBAET JKEIATH-
HU3ALHIO0 KPaXMaJIOB; CTENIEHb 3aBUCHUT OT BIQXKHOCTH,
TeMIepaTypbl U CKOPOCTHU IIHEKa. DKCTPYAUPOBAHHAS
WIN TIPEABAPUTEIHHO KEIaTHHU3UPOBAHHAS MyKa 00-
nagaet Oosiee BEICOKMM BOJIOTIOIVIOIICHUEM, PACTBOPH-
MOCTBIO B BOJIE, 3aryIIAIOIIEH CIIOCOOHOCTBIO B XOJIOA-
HOW BOJE U INIAJKON TEKCTYpOH, yeM HaTHBHAs MYyKa.
ViryumeHHy1o (QyHKIMOHAIBHOCTh SKCTPYIUPOBAHHON
MYKH MOXHO NPUMEHATh BO MHOTMX IUINEBBIX MPO-
JyKTaxX B KaueCTBE 3aryCTHUTENEH M Tesieo0pa3yromux
areHTOB, II03BOJISAS UCIONB30BaTh UX B KAUECTBE 3aMe-
HUTEJIS )KUPaA B SMYJIbCUSAX MAclIO-B-BOJE.

MailoHe3 ¢ TOHM)KEHHBIM COAEP)KaHUEM >KHUpa
MOKET OBITH HOJNyYeH MyTeM 3aMEHBbl YacTH Macia
9KCTPYIUPOBAHHBIM BOCKOBBIM PHUCOBBIM KPaXMaJlOM.
BnusiHue 3KCTPYIUPOBAHHON KyKYpPY3HOU MYKH B Ka-
YecTBE 3aMEHUTENS )KMpa B MaliOHE3e Takxke ObLIo
M3y4eHO uccienoparessiMu [2]. Pe3ynbrarsl nokaszanu,
YTO €CJIU COOTHOLIEHHWE MYKU U BOABI B NACTE€ KOH-
TPONUPYETCs, SKCTPYAUPOBaHHAA KyKypy3Has Myka
HNOAXOAUT JUIsl NIPUTOTOBJIEHUS AMYJIbCUHM Macl0-BOja
C TOHIKEHHBIM COAEP)KaHUEM KHpa C PEeosorude-
CKUMU CBOWCTBAMH, QHAJIOTUYHBIMU IOJIHOMY XKHDY,
n OoJblIel CTAOMIBHOCTBIO TIPH 3aMOPAKMBAHUH-OT-
TauBaHUM. ['pynna Taxke OLEHHUIIA BIMSIHUE IIpE]Ba-
PUTEIBHO >KEJTATHHU3UPOBAHHON AKCTPYIUPOBAHHON
MIICHUYHOW MYKH B KauecTBE 3aMEHHTENs Jkupa (3a-
MeHuTenu xxupa 1/3, 2/3 u 3/3) B penentype BbIIICUKH
C HU3KUM COZIepKaHueM xkupa [2]. DKCTpyupoBaHHas
MyuHasl 1acTa IOMOIraeT MUHUMHU3UPOBATh CEHCOPHBIE
U3MEHEHUs B KEKCE C MOHMKEHHBIM COJEpKaHHEM
JKHpa U MOXKET () (PEKTUBHO UCIIOIB30BATHCS B PELEII-
Typax BBIIICYKH C 3aMeHOI xupa 110 2/3. [lepcrieKTuBbI
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UCIIOJIb30BaHUA 3KCpr,HHpOBaHHOI>i MYKHU B KaUCCTBC
3aMEHUTEIICH JKrpa MOryT npeaoCTaBUTb WHHOBAlU-
OHHBIC PCHICHUSA I XHC6OHCK&pHOI71 MTPOMBIIIJICHHO-
CTH, Hmymef/i AJIBTCPHATUBHBIC UHI'PEAUCHTBI IPUPOA-
HOT'0 TPOUCXOKICHUS.

BriBoabI

Ha ocHoBaHMM NpOaHaIM3MPOBAHHON JHMTEpary-
PBI MOXKHO CMEJIO CIeNaTh BBIBOA, YTO IKCTPY3Us SB-
JII€TCSI OYEHb NMEPCHEKTUBHON TEXHONOTUeH i pas-
pabOTKH KaueCTBEHHBIX (DYHKIIMOHAIBHBIX TIPOTYKTOB.

ViryumenHast QyHKIHOHAIBHOCTh SKCTPYIHUPOBAHHON
MYKH MOXET OBITh 3((EKTUBHO HCIIOJIB30BaHA HPHU
pa3paboTKe HOBBIX OE3IIIOTEHOBBIX IPOAYKTOB, C
BBICOKHM COJICp)KaHHEM KIJIETUaTKH, C HU3KUM COZEp-
JKaHueM jkupa. IlepcriekTHBHA JAaHHAs TEXHOJIOTHS B
CerMeHTe (PyHKIMOHAIBHBIX NPOAYKTOB ISl JICYCHUS
3a00JICBaHUM, CBA3aHHBIX C 00Pa30M >KU3HH, OCOOEHHO
nuabera 2 tuma. JlanbHEHIINe UCCIIeI0BaHUs 10 JaH-
HOH TEMaTHKE MOTYT IOMOYb WHIYCTPHHM MYYHBIX U
KOH/IMTEPCKUX M3/ICIUH pa3padoTaTh HHHOBAIIMOHHBIC
MPOIYKTHI, OTBEYAIOIIME IIOTPEOHOCTAM MOTpeduTe-
JeH.
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VIK 664.644:664.68

IJ1I04bI ! AT'0AbI B TEXHOJIOI'MHU XVIEBOBYJIOYHBIX 1 MYYHbIX

KOHJIVUTEPCKAX W3IEJIAN

labyposa I'B., Jlykvanosa E.A.

[MpuBesneH anaan3 paboT OTEUSCTBEHHBIX U 3apy0eKHBIX HCCIIe[0BaTeIel, CHCTEMaTH3HPOBAHbI
1 0000IIEHBI Pe3yNIbTaThl HAYYHBIX HCCICI0BAHUN B cepe HCIOIb30BaHUS II0I0BO-SITOIHOIO
CBIPBSI B TEXHOJIOTHH XJIe000yIouHbIX n3zienuii. O00CHOBaHA NEPCIEKTUBHOCTh IPUMEHEHHUS
IJIO/IOBO-SITOJTHOTO CBIPBSl B pa3paboTKe PELenTyp U TEXHOJIOTHH XJIeOOOYIOUHBIX U MYYHBIX
KOHJIUTEPCKUX H3):le.]'l]4ﬁ, SBJIIOIINXCSA  MPOAYKTAMH IIMTAaHUSA MacCOBOI'oO l'lOTpe6J'leHl/lﬂ
HacenenueM Poccuiickoii Denepanuu. YeraHoBI€Ha BO3MOXXHOCTH 000TaleHHS X1€000yI04HBIX
U  MYYHBIX KOHIUTCPCKHUX l/lS}lCJ’ll/lf/i q)yHKLlI/IOHaHbH])IMl/I NUIIEBBIMHU  HMHI'PEAUCHTAMH
PacTUTEIBHOTO NPOUCXOXKICHHS. PaccMoTpeHbl QyHKIIMOHATIBLHO-TEXHOIOTMYECKUE CBOMCTBA
IJIO/IOBO-SITOTHOTO ChIpbsi. Ha ocHoBe aHanm3a MH(OPMAMOHHBIX MCTOYHUKOB OIpe/esieHa
TCHACHLMA HCIOJb30BaHUA IIJIOAOBO-ATOJHOI'O ChIPbA, CHOCOGCTB}/}OLU,CFO ITOBBIIICHU IO
YPOBHA TEXHOJIOI'MYCCKOI'o IMOTCHIMAIa MHI'PEAUCHTOB PEUCHTYPhI, U ITOBBIIICHUIO HHLLleBOﬁ

¥ OMOJIOTHYECKOM [IECHHOCTH XJICO00YTOYHBIX M MYYHBIX KOHIUTECPCKUX U3/ICIUH.

Knrouesvie cnosa: xnebobynounvie uzoenis, n100080-1200H0€E Cblpbe, MOOUDUKAYU peyenmyp,

Kauecmaeo uzoenil.

BBenenue

MHOrOYMCIIEHHBIMH OTEYECTBEHHBIMU U 3apy-
OCKHBIMH HMCCIICIOBAHUSIMH  YCTAHOBJICH JC(UIIAT
MMUIICBBIX BOJOKOH, BUTAMUHOB M MUHCPAJIBHBIX Be-
IIECTB B palllioHe NUTaHus HaceleHus Poccuiickoit
Oeneparyn. OtMeueH aeduuut Butamuna C: B 3,5-6,0
pa3 MeHbIe (HU3HOIOTHYCCKOW HOPMBI, BUTAMHUHOB
B1, B2, B6. YcranoBneHna noHM>KeHHasi KOHLEHTpaLHs
KaJbIIHs, JKeje3a, Gropa, MUHKa, Hoxa. Pemenne 3ana-
YU COXPAHEHUS U YKPEIJICHUS 3[0POBbS YEIOBEKa OT-
HOCHUTCSl K IPUOPUTETHBIM 331a4aM roCcyJapCTBEHHOM
MTOJIUTHKH B O0JIACTH 3[0OPOBOTO MUTaHUsI Poccuiickoii
Odenepanyn, 1 MOXKET OBITh PEATM30BAHO IYTEM pa3-
paboOTKM WHHOBAIIMOHHBIX PELEHTYp U PACIIHPCHHUS
MPOU3BOACTBA ()YHKIIMOHAIBHBIX TPOIYKTOB MTUTAHHUS
MAacCOBOTO MOTpeOsicHusI, 00OTralleHHBIX (YHKIIAO-
HaJIbHBIMU MUIIEBBIMUA UHTpeAneHTaMu [1].

JI1st 3 PEKTHBHOTO YITyYIICHHUS OPTaHOJCIITHYC-
CKHX CBOMCTB, TOBBIIICHMSI MMUILEBON IIEHHOCTH XJIe-
000yJIOUHBIX M3JETIHH MIMPOKO NPHUMEHSIOT JT00aBKH
PaCTUTENILHOTO MPOUCXOXKACHUSI, MTPEUMYIIECTBO KO-
TOPBIX 3aKIII0YAETCS B YHUKAIBHOCTU UX XUMHUECKOTO
COCTaBa M BO3MOXKHOCTH KOMILJIEKCHOTO OOOTalleHHUs
XJICOOOYITOUHBIX U3/ICIHIA IMAICBHIMHI BOJIOKHAMHU, BH-
TaMHUHAMU ¥ MUHCpPAJIbHBIMH BeriecTBamMu. [Ipu aTom
IJIOJIOBO-SITOJTHOE ChIPbE COHCPKUT LIEJIbIA KOMIUIEKC
HE3aMEHUMbIX HYTPHUEHTOB, OKAa3bIBAIOUIUX MOJIOMKH-
TEJIBEHOC BO3/ICHCTBHE Ha (PU3MOJIOTHYCCKUC (PYHKIHH
OpraHu3ma 4yejioBeKa.

Lenbro paboOTHI SABISICS COOpP, aHAIM3 U CHCTE-
MaTu3alusi pe3yJbTaroB MCCIEIOBAaHUI YYEHBIX O
BO3MOKHOCTH U II€JI€CO00Pa3HOCTH MOAM(DHUKALINY pe-
LEnTyp XJIeOOOYIOUHBIX U MYUYHBIX KOHIUTCPCKUX H3-
JIeIMIA TyTeM MPUMEHEHHUS TJ100BO-SITOTHOTO CBIPBS C
LIEJTBE0 00OTAIICHUS TPOTYKITUH.

OO0BEKTHI 1 METOABI HCCAET0BAHNI

OOBCKTOM UCCIICIOBAHUS SIBIISUTACH HAYYHBIC
JTAHHBIC OTCUCCTBCHHBIX W 3apYOCKHBIX HCTOYHUKOB
uHpopmaruu. [[puMEeHsITH METOIBI aHAIN3a, CHHTE3a,
cHCTeMaTu3auu U 0000IIEeHHS.

PesyabTaThl 1 UX 00Cy:KIeHUE

[Tonck HOBBIX (YHKIMOHAIIBHBIX MHIIEBBIX HH-
TPEAUEHTOB PACTUTEIBHOTO MIPOUCXOXKICHHS SBISETCS
OJHOM U3 aKTyaJIbHBIX 33Ja4 MUIIEBBIX OTPACIEH KO-
HoMuku Poccuiickoit @enepanun. B acnexre uccneny-
eMOi1 ITpo0JIeMaTHKN TPUBJIEKAIOT BHUMaHHE PaboThI,
CBUJCTENBCTBYIONIME O BO3MOXKHOCTH HPUMEHEHUS
IJIOIOBO-SITOHOTO CBIPbS, a TaKXke MPOIYKTOB UX IIe-
pepaboTKH, B Ka4eCTBE HCTOYHUKOB (DYHKIIMOHAIBHBIX
MUILEBbIX UHIPEJUEHTOB. YKa3aHHbBIE BUJIbI ChIPbS CO-
Jiep>KaT MUIIEeBbIe BOJIOKHA, BATAMUHBI, MakKpo- U MH-
KPOBJIEMEHTBI, T.€. T€ KOMIIOHCHTBI, 1e(UIUT KOTOPHIX
BBISIBJICH B PAllMOHAX MUTAaHUs HaceneHus Poccuiickoit
Denepanui.

HccnenoarensimMu npeiiaraercst uist pa3paboTku
peuentyp xyie000yJOUHBIX U MYYHBIX KOHIUTEPCKUX
U3JIeNUI UCIONB30BaTh MOPOLIOK U3 SArOJ AUKOPACTY-
11eH royOuKH, MeCTo IpouspacTanus Koropoi — CeBe-
po-3anax Poccuu. ABTOpBI cunTarot, 4to GopmMHpoBa-
HUE ONTHMAJIbHBIX OPraHOJIENTHYECKUX IOKa3aTenen
XJIeOOOYIOUHBIX M3JEIHI M3 MIICHUYHOH MYKH BBIC-
LIEr0 COpTa BO3MOXKHO IPU BHECEHUU MOPOLIKA TOJTy-
6ukn He 6onee 3%. OrpaHUYeHHE BHECCHUS MTOPOIIKA
00yCIIOBJIEHO TOSIBJICHUEM H3JIMIIHE CHIBHOTO OKpa-
IIMBaHUS MSIKUILA B CHHHUH L[BET, a TAKXKE YXY/IIICHHEM
COCTOsIHUS MsiKMIIA [2].

Hwuskast BiaXHOCTh IMOPOIIKA TOJyOMKH (OKOJIO

6%), BBICOKas BJIArOyJACPXKHUBAOMIAsi CIIOCOOHOCTh
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00CCIICYNBAIOT COXPAHCHUC M3JICIIUI CBEKUMH, TIPE]I-
YOpEekKIaeT UX BBICBIXaHUE U YEPCTBEHHE U MO3BOJSIET
WHTCHCU(UITPOBATH MPOLECCHI IPOU3BOICTBA 32 CYCT
COKpALLEHUS MPOIOJIKUTEIILHOCTH Mpoliecca BhICTOM-
KM U cywku [3].

Tuncuna H.H. ¢ coaBropamu mpoaeMOHCTpUPO-
BaJI BO3MOXKHOCTH Pa3pabOTKU PEIENTYPhI KeKca Io-
BBIIIEHHOH MUILEBON LIEHHOCTH € UCIOJIb30BAHUEM T'O-
myouku. Pa3paboTKy penentypsl KeKca OCYyIIeCTBISIIH
MyTeM 3aMEeHbl YacTH MIUEHUYHON MYKH Ha MOPOLIOK
SITOJT TOJTYOMKH B TO3UpOBKe 3,5; 4,5; 5,5% x myke. Pe-
3yJIBTaTOM MOJM(HKALNUU PEICTTYPHI SBUIOCH YIyd-
[ICHAC OPTaHOJCNITUYCCKUX M (PH3UKO-XUMHUYCCKUX
nokazaresneid. Ilpu 3ToM ONTHUMaJIbHOM J03UPOBKOM
aBTOPBI CUUTAIOT 3aMEHYy MyKH Ha 3,5% mopolka ro-
JyOWKYW, CHOCOOCTBYIONICH TIOBBINICHUIO IHUINCBOW
LIEHHOCTH [4].

VYcraHoBieHa BO3MOKHOCTD UCIIOJIb30BAHUS KPbI-
JKOBHHMKA C II€JIbI0 PAaCHIMPEHUs] aCCOPTUMEHTa My4-
HBIX KOHAUTEPCKUX W3JCIUNA M UCIOJIb30BaHUS €ro B
KadecTBe T00ABKH, 000TAIAONICH TPOIYKTHI TUTAHUS
(YHKIMOHATBHBIME TMHUIIEBEIME BeriecTBaMu. Cyxou
moy(habpuKar KPbDKOBHUKA OKa3all MOJIOKUTEIHLHOE
BIMSIHAC Ha (DU3UKO-XUMHUYCCKUE TIOKA3aTeNU Kaye-
CTBAa TOTOBBIX H3JEIMH — CHU3WJIACH IIEIOYHOCTb,
XPYIKOBTh MEUEHbS U YIYULIWICS LBET MOBEPXHOCTH
uznenuit. Kpome Toro, B pe3ynbrare NpUMEHEHHUs I10-
nmyhabpukara KpbDKOBHUKA YTy YIIAIOTCS TEXHUKO-IKO-
HOMHYECKHE MOKa3aTeau NpeanpusIThus 3a CUeT COKpa-
LICHUS [TOTEPh U CO3-TaHMs OC30TXOJHBIX TEXHOJIOTHIA
[5, 6].

B kauecTBe HOBBIX BUJOB CBIpbSl MpeAaraercs
MPUMEHEHHE CYILIEHBIX SITOJl YePHON CMOPOIUHBI, ATOA
KITFOKBBI B TEXHOJIOTUU KekcoB. O0oraieHne MoIeib-
HBIX 00pas31]0B M3ICIIHI, COACPIKAIIX CYIICHBIC STOJBI
YEPHOU CMOPOJIMHBI MOYXHO OXapaKTEepHU30BaTh CIEeIy-
FOIIM 00pa3oM: MOBBIIMICHO B 00pa3iax colIepKaHHe
)kenesa — Ha 20,9-26,1%; Butamuna C — Ha 18,6%; nu-
EeBbIX BOJIOKOH — Ha 18,2%. Kekcwl ¢ nucnonb3oBaHu-
€M CYILIEHBIX froj KJIIOKBBI COJEPKaId MOBBILICHHOE
KOJIMUECTBO Jkee3a (Ha 68,8%), maprania (aa 91,3%).
IIpu 5TOM M3AENUS IO OPraHOJIENTUYECKUM XapaKTe-
PUCTHKaM COOTBETCTBOBAIIM TPCOOBAHUSAM CTaHIAPTa
[7].

Konecunuenko M.H., KosybaeBa, IOpmiesa E.A.
HCCIIeI0BAIM BO3MOXKHOCTh NMPUMEHEHHSI B KaueCTBE
JMO0AaBKHU STOJ )KUMOJIOCTH B XJicOomedeHuu. JKumo-
JIOCTh Oorara BUTAMHHOM P, acKOpOMHOBOW KHCIOTOM,
BuramuHamu A, B1, B2, B9, Mmakpo- u MukposnemeH-
TaMU — KaJHeM, KaJbIUeM, MarHueM, kKele3oM, (oc-
¢dbopom, Gapuem, iomom, crpormeM. Kccnemoarenu
MIPEUIOKIITN Pa3pabOTKy PEeLENTYPhI PHKAHO-IIICHAY-
HOTO XJie0a ¢ 3aMCHOM YacTH MYYHOH CMECH Ha MYKY
JKUMOJIOCTH. Pe3ynbraTsl nccie10BaHui oKa3aiu, 4To
HaWjIyylled JO3UPOBKOM K Macce MyKH CTajia JO3H-
poBka 2-3%. [Ipu 3TOM yBenmuumIICS yNEJIbHBIH 00BEM
xJ1e0a, 9TO CBUICTEIILCTBYET 00 aKTHUBAIMH KH3HEICSI-
TEJIEHOCTH JPOXOKEH, Oaromapsi HAJIWYHIO ITATATCIb-
HBIX UHTPEAUEHTOB, COIEPIKALLUXCS B KUMOIOCTH [8].

BombmmM  moTeHIpanoM 00NamarT W IIIOMABI

KJIIOKBBI. B Hay4yHOI JiuTeparype UMEIOTCs CBEACHUS
O BIMSIHUM BHECEHUS HKCTPAKTA CyXOT0 M3 BBDKHMOK
SITOJ] KJIIOKBBI B PELENTYpPY CaxapHOro MEYeHbs Ha
CyMMapHO€ COJIep)KaHUe BOJOPACTBOPUMBIX aHTHOK-
cuaHToB B HeM. ONTHMAaIbHBIM aBTOPHI MPH3HAIOT
BHECEHME DKCTPAKTa U3 BBDKUMOK SITOJ] KJIIOKBBI B J10-
3upoBke 0,3% k macce roroBoro nedeHss. [Ipu 3Tom
AHTHOKCHJIAHTHBIA TOTCHIMAI TOTOBOH MPOXYKIIHU
BO3pacTaeT MOYTH B 5 pa3, a MeyeHbe UMEET XOPOIINe
oTpeOUTENBCKUE CBOMCTRA [9].

Slronbl KIIOKBBI IPEUIOKEHO HCIIOJIb30BaTh U C
[ENBI0 PACIIUPEHUST aCCOPTUMEHTA XJIeOOOYIOYHBIX
u3genuil QyHKIMOHATBHOTO HaszHaueHus. KiroxBa —
9TO BEYHO3EJIEHBIM KyCTapHUK, KOTOPBIN pacrpocTpa-
HEH Ha Tepputopuu Poccun Ha Caxanune, Kamuarke,
Cubupu. Sromasl KIIFOKBBI OOTaThl COACPIKAHUEM TITHO-
KO3bI, ()PYKTO3bI, MHUHEPAJIBHBIX BEUICCTB (MapraHerl,
JKEIe30, KaJHii, KaTbIUi, KOOAIET, IUHK, cepedpo). Tak
K€ Arofibl KIIIOKBBI cojepkar BuTtamuubl B1, B2, PP,
E, C, 94T0o XapakTepu3yeT JeNacT KIIFOKBY HEOObIUaitHO
[CHHBIM UCTOYHUKOM (DYHKIIMOHATBHBIX IMUIICBBIX HH-
rpeaueHToB. [Ipu ynoTpeOieHIH B THUIIY SITOM KITFOKBBI
yaydiaeTcss pabora CepaeYHO-COCYIUCTON CHUCTEMBL.
OHa CrocoOCTBYST CHIDKCHHIO YPOBHSI XOJICCTCPHHA,
MPEISATCTBYET Pa3BUTUIO WHCYJIbTa, HWH(papkra. Tak
JKE KITFOKBA SIBJISICTCS OCCIICHHBIM ITOMOIIHUKOM IPH
00pb0E ¢ MPOCTYIHBIMU, BUPYCHBIMHE 3a00JICBAHISIMH,
TaKk KakK Srofbl 00Jagar0T MPOTHBOBHPYCHBIMU CBOIi-
ctBamu. Ceifuac mporpeccupyer Takoe 3abojieBaHHE
KaK pakK, TaK KIFOKBY HCIIOJB3YIOT JUIsi OOPHOBI C HUM,
OHa MPEMATCTBYET Pa3BUTHUIO PaKa MOJIOYHBIX KeIEs,
paxa JIETKUX, paKa TOJICTON KHIIKU. B coCcTaBe KITFOKBBI
eCTh KJICTYaTKa, OHa CIOCOOCTBYET BBIBOJY H3 Opra-
HU3Ma Pa3IMYHBIX IIUTAKOB, CIIOCOOCTBYET HOPMAIH-
3auMu Beca. Tak e KIIOKBa yiaydllaeT IesTeIbHOCTb
MO3ra, W30aBIIICT HEPBHYH CHCTEMY OT Pa3JIMYHBIX
JIenpeccuil ¥ MOAHUMAET HACTPOEHUE. ABTOPBI CTaThbU
W3YYUIIN BOBMOXKHOCTh IPHMEHCHHS KITFOKBBI B XJ1€00-
TICUCHHUH W TIOJyYWIIU PE3YIBTAThl UCCIICAOBAHUMN, TIPU
KOTOPBIX JIyYIlled JTO3UPOBKOM K Macce MNIIEHUYHOU
MmykH saBasiercs 10%. ITpu BHeceHun 3Tol 103UPOBKU
HE YXYAIIAKTCS OPTaHOJICIITHICCKHE U (PHKHUKO-XUMH-
YeCKHE MOKa3aTeNH, MOBBIIAETCS TOPUCTOCTD U YIyU-
maetcst coctosinue Msikuma [10].

Jxaboesoit A. C. YcTaHOBJIEH BO3MOXHOCTDH
BHCCCHUSI B PEICNTYpPy OMCKBUTHOTO Moiy(hadbpukara
MTOPOIIKOB U3 TUIOZOB M KOCTOUCK OOSPHINIIHAKA, KOCTO-
YeK MYIIMYJbI B KosindecTBe 3%, U3 MSIKOTH C KOXKH-
el OOSPBIIIHUKA, TUIOOB MYIIMYJIBL, SITO U CEMSH
€XKEBUKU — 5% U U3 MSKOTHU C KOXKHLEH MymMysl 7%.
Pesynbrar ncciaenoBaHuil — MaKCUMalIbHOE CHHXKEHUE
IUIOTHOCTH ¥ yBeJmdcHHEe 3()(HEKTUBHON BSI3KOCTH Te-
CTa, 9YT0 00CCICYMBACT HAMITYYIIICE KAUCCTBO M3/ICITHNA.
VYnenbHbI 00beM BO3pacraeT Ha 7,3-7,7%, 4,0-7,6%
u 3,9%, nopucrocts — Ha 4,2-4,6%, 4,0-4,6% u 3,9%,
o01as cxuMaeMoCTh MsikuIa — Ha 5,8-7,3%, 5,5-6,5%
u 5,3% cootBercTBeHHO. [IpoyKTHI IEpepaboTKy MI0-
JTIOBO-SITOTHOTO CBIPhsI CITIOCOOCTBYIOT TOBBIIICHHUIO B
U3ICTUSAX CONCPXKAHUS (PYHKIIMOHAIBHBIX IUIIEBBIX
WHTPEIUCHTOB: [-KapOTHWHA, TOKO(EposoB, P-akTus-
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HBIX BEILIECTB, IUIIEBBIX BOJIOKOH, KaJus, KaJIbIIUs,
marHus [11].

Bynexos T. A. u Mxcanosa P. 3. Hapsiny ¢ ucnosns-
30BaHMEM aMapaHTOBON MYKH BHOCHJIHM B PELENTypy
xJie0a ¥ MOPOILIOK HIMITOBHUKA B PA3HBIX MPOIOPIHSIX.
AHanu3 pe3ylbTaToB MO3BOJIAET 3aKIIOYUTh, UTO BHE-
CEeHME MOPOILKa IIUIOBHUKA B My4YHOW CMECH CHUXKa-
€T BOJOINOIIOTHTEIILHYIO CIIOCOOHOCTD U COAEpKaHne
Kpaxmaja, cliocoOCTByeT 0oOOralieHHio Xjaeba Muiie-
BBIMHU BOJIOKHAMH U KapoTUHOM [ 12].

KOHAUTCPCKUX I/I3Z[CJ'IHI>1, CHOCO6CTBy€T pacHInpeHUIO
€ro0 aCCOPTUMCEHTA, IMOBBLIIICHUIO KOHKprHTOCHOCO6-
HOCTH IPCANTPUATHUS.

BruiBoaBI

HpOBeHCHHLIﬁ aHaJIn3 Hay4YHbIX HCTOYHUKOB
I/IH(l)OpMaIII/II/I IO3BOJICT CACTIaTh BbIBOA O TOM, 4YTO
IJIOAO0BO-ATOAHOC ChIPbE UMECT 3HAYUTEIbHBIA TEXHO-
JIOTHYCCKUN NOTCHIMAJI MPUMCEHCHUSA B TCXHOJOIUAX

Takum 06pa30M, MMPUMCHCHUC PA3JINYHBIX IJIOA0B
" Aroj Mnpu nmpous3BOACTBE XJ'I€606yJ'IO‘IHI)IX 1 MYYHBIX

(byHKIII/IOHaJ'ILHI)IX 1 CeUaIn3upOBaHHBIX XJ'IC606y-
JIOYHBIX U MYYHBIX KOHAUTCPCKUX HSHGHHﬁ.
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FRUITS AND BERRIES IN TECHNOLOGY OF BAKERY AND FLOUR
CONFECTIONERY PRODUCTS

Shaburova G.V., Lukyanova E.A.

The analysis of the works of domestic and foreign researchers is given, the results of scientific
research in the field of using fruit and berries raw materials in bakery technology are systematized
and summarized. The prospects of the use of fruit and berry raw materials in the development
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of formulations and technologies of bakery and flour confectionery products that are food
products of mass consumption by the population of the Russian Federation are substantiated.
The possibility of enriching bakery and flour confectionery products with functional food
ingredients of plant origin has been established. The functional and technological properties of
fruit and berry raw materials are considered. Based on the analysis of information sources, the
tendency to use fruit and berry raw materials has been determined, contributing to an increase
in the technological potential of recipe ingredients, and an increase in the nutritional and
biological value of bakery and flour confectionery products.

Keywords: bakery products, fruit and berry raw materials, modification of formulations,
quality products.
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Huxonaes B.C.

TEXHOJIOTHM U CPE[ICTBA MEXAHU3AIIUA

CEJIbBCKOI'O XO34AMCTBA

BOITPOCHI MOAEJIMPOBAHUSA 1P HABHAYEHUU ITAPAMETPOB
POTAIIMOHHOI'O BUCKO3UMETPA JJISI UCCJIIEJOBAHUSA BA3ZKOCTHU

KUJIKUX CPEQ
Huxonaes B.C.

B pabore paccMOTpeH METOJ KOCBCHHOTO OINPENCNICHHs BSI3KOCTH JKUJIKOW CpeIbl IO
a0CONIOTHOMY 3HAYCHHIO M3MeEpsieMoil cuiibl TpeHus.PaccMoTpeHa 3amada MOJCTHPOBAHHS

BEPXHETO CKOPOCTHOT'O  pEKHUMa (byHKHI/IOHI/IpOBaHI/ISI POTAllMOHHOI'0O  BHUCKO3UMETpPA.

TpeioxkeHbl yCIOBHS Ha3HAYEHHWsT T€OMETPUYECKHX IApaMETPOB pPabo4mX DIEMEHTOB
BHCKO3HMETPA.

Knrwouegvie cnosa: ounamuyeckas 613K0CMb, H#CUOKAA cpedd, SUCKO3UMEMP DPOMAYUOHHDBLI,

JaMunaprioe medenue, KOoAaKCudlbHvle L{LL’ZHH@pr, cula mperHus, 4Yucio PeﬂHOﬂbaCd,

cobcmeennas yacmoma Koneoanutl.

BBenenue

[TapameTp IMHAMUYECKOH BI3KOCTH JKUIKHX CpPell
B IIMIIEBBIX IPOM3BOJACTBAX HCIIOIB3YETCSl MPHU pas-
paboTKe ONTHMAaJIBHBIX PELENTYp NMPOIYKTa, a TaKKe
IIpY BBIOOpPE WM TPOEKTHPOBAHUH TEXHOJIOTHYECKO-
ro obopynoBanus. OLeHKa BSI3KOCTH peaibHOW Cpejibl
OCYILIECTBIISICTCS NPUMEHEHHEM CPEJICTB M3MEpPEHHS,
HalpuMep, BHCKO3UMETPOM pOTAlMOHHOrO THma [,
2, 3]. Cnenyer OTMETUTD, YTO (PU3HKO-MEXaHHYECKHE
CBOMCTBa mepepadaTbiBaeMOro MPOIYKTa 3aBHCSAT OT
psna GakTopoB OOYCIIOBICHHBIX TEXHOJIOTHYECKUMH
Ipoleccamy, HalpuMep, CKOPOCTH JIBMKEHUS, TEMIIe-
parypbl 1 T.I. DTO 00yCIaBIMBaCT METOBI N3MEPEHHS
BSI3KOCTH XMIKHUX CPEJ U TOJIXOM K IPOIieccy HMpOeK-
THUPOBAHMS PadOUMX PJIEMEHTOB POTALMOHHOTO BUCKO-
3UMeTpa.

MeTo/1 KOCBEHHOTO OIPEAEICHHsI BI3KOCTH JKU-
KOW cpezbl 10 aOCOMIOTHOMY 3HAYCHUIO M3MepsieMon
CHJIBI TPEHUS, PEATM3YeTCs] B POTALMOHHOM BHCKO-
3uMmerpe. OCHOBOIM MeToza SIBISICTCS NPHHIMIT U3Me-
pPEeHUSI CHIIBI C/IBUTA MEXIY IBYMsI KOAKCHAJIbHBIMH
LWIMHIPAMH, OMH W3 KOTOPBIX Bpamaercst (portop)
TIPUBOAS B IBUYKCHHE XKHUIKYIO CPE/Ly, PAaCIONIOKEHHYIO
B 3a30pe MEXJy LMIMHApPAaMH, a APYro, NMpHObIBao-
IMH B COCTOSIHUH TIOKOsI, BOCIIPUHUMAET CHIIy CIIBH-
ra OT JBWXYIUEics cpenpl. 31ech IIaBHBIM (DaKTOpoM
SIBJISIETCS] 3HAYEHHUE MTOCTOSHHOW CKOPOCTH BpallCHHS
pOTOpA, 4TO ONpe/essieT BPallaloii MOMEHT B BHIE
OTHOCHTEJIFHOTO HapaMeTpa Mepbl BSI3KOCTU JKHJIKOH
Cpelibl, TIPH OIPEICICHHBIX YCIOBHAX €€ JIBH)KCHHMSI.
W3BecTHO, YTO NpH JITaMUHAPHOM TEUCHHH >KUJIKOU
Cpelibl, HOMYMHSIONMIECHCSI IPH CBOEM TEUCHUH 3aKOHY
BsI3KOrO TpeHusi HbroToHa, ycTaHaBiIMBaeTCs JIMHEH-
Hasl 3aBUCHMOCTb MEXJly KacaTelIbHbIM HallpsHKeHHEM
T B IUIOCKOCTSIX COTIPUKOCHOBEHHS CIIOEB KHKOCTU U

HpOH3BOHHOI71 CKOPOCTHU TCHCHUA Dl‘l IO HaIpaBJICHUIO
HOpMaJIH K MJIOCKOCTAM.

TOFHa AOCTOBCPHOC PCHICHHUC 3aJla4u JABUKCHUSA
JKUIAKOCTH, MCKIAY BpallaloMMCA W HCEHOJABUKHBIM
KOaKCUaJIbHBIMU HUWJIWHApPAaMHU, 6y}.'[€T OIPCACIIATHCA
KOHCprKIIHeﬁ POTAIMOHHOT'O BUCKO3UMETpA U YCJIO-
BUSAMMU IPOBCACHUS SKCIICPUMCHTA (H3M€peHHﬁ).

Onucanme cHCTEMbI H MOCTAHOBKA 321291

WHBepcuoHHas Mozenb — POTaLlMOHHOTO BUCKO-
3MMETpPa COCTOSIIET0 M3 JIBYX KOAKCHUAJIBHBIX BEPTH-
KaJbHBIX IWJIMHJPOB MOKa3aHa Ha pUCyHKe la, rae
LHWINHAPBL UIMEIOT pa3inuyHbiil quamerp. Cxema Koak-
CHAJIBHBIX LIUIUHIPOB U LUIMHIPUYECKUX CIOEB JABH-
JKEHHS BSA3KOM KUIKOW Macchl, MOMEIIEHHON MEXIY
LWJIMH/PaMH, ITpecTaBlIeHa Ha pUCyHKe 10.

Ciyyaii, BpalleHHMsi ¢ YIJIOBOH CKOPOCTBIO (U
BHYTPEHHEr0 UINHApa paanycoMm R1 u pacnonoxen-
HOTO B JKUJKOH cpesie, KOTOpas 3alOJIHSACT HETOJBUK-
HBII BHEIIHUI NUAMHAP paguycoM R2, xapakrepusy-
eTcs TeM, 4YTO B 3TOM Cllydyae KUAKOCTh MprodpeTaer
Bpall[aTelIbHOE ABMKEHHE, ONPEICIIEHHOE B BU/IE€ KOH-
HEHTPUYECKUX [UIMHIPUIECKUX CIIOEB paauycom R,
PACIOJIOAKEHHBIX B IPOMEKYTKE PaJUyCOB BHYTPEHHE-
O ¥ HapyKHOrO NUWIMHAPOB RI<R <R2.

Kecrroctpio C, MOKET CIIy)HTh ITIpeoOpasoBa-
TeNb CWIIbI, BBINOJIHEHHBIN B BHUJE YHNOPOB B TOUKaX
a, KOTOpBIE YAEPKHUBAIOT HEMOJBIKHBIA IUIHUHIP OT
npoBopauuBanus. Cuna tperust F, compukacaromie-
rocs ¢ BpALIAIOIUMCS LIHUIHMHIPOM CJOS )KUJIKOCTH U
MOCIEAYIOINX €€ ONM3IeKAMNX MIHHIPHUESCKIX
CJIOEB HAXOAMUTCS IO (POpMYJIe, N3 TEXHUUECKHX UCTOY-
HUKOB [4, 5, 6, 7]:

Rpyd o 2 dog

F, =n2zhRy =n27hRf iR (1)
11

I1
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Puc. 1. Cxema pOTalMOHHOTO BHCKO3MMETpA: a) MHBEPCHOHHAS MOJECIbB; 0) PACIONOKECHHE KOAKCHATBHBIX IHJIHHIPOB U
HMUWJINHAPHUYCCKUX CJIIOCB JABHMKCHUS KUIKOCTU
e ©, — yIIoBas CKOPOCTh NOTOKA IIPOMEXKYTOYHOTO M Ry =R1
CJIOSI XKUJIKOCTH, paji/c, O = UH/RH ; 7_r21 -C =n2rhoy, 4)
R, — paauyc moToka 1UIHHIPUYECKOTO CIIOs 2Ry R;=R2

JKUJIKOCTH, MM;
h — BbICOTa BpAIAIONIETOCs HUIHHIPA, MM;
27hRp =S — mmomans mo KOHTYpy

LUTHHPUYECKOTO CIIOS KHIKOCTH, MM?;
dw /dRy — rpasuenT yrioBoi CKOPOCTH CI10s

HKHUJKOCTH, PAJI/C-MM;

Rpd o /dR [ — nuneiinas ckopocTs ciiost
JKHJIKOCTH;

1 — IUHAMHUYECKAs! BA3KOCTh XKUKOCTH, T' C/MM?,

U3 ypasuenwust (1) BUAHO, YTO MPH MOCTOSHHBIX
napaMeTpax BA3KOCTH 7], BBICOTHI IiMHaApa h u ero
YIJIOBOM CKOPOCTH, CHJIa TPEHHSI 3aBUCHT OT TPaIUCHTA
CKOPOCTH M pajiiyca MOoToKa R HHMIMHIpUYECKOro
CJIOSI KHJIKOCTH.

U3 ycrnoBus MOCTOSIHCTBA CKOPOCTH (OTCYTCTBHSI
YCKOpEHUsI), MpPUKIabIBaeMas CHUia JUIsS BpAICHUS
BHYTPEHHEr0  [WJIMHJApPA  CBsI3@HA C  BSA3KHUM
COIIPOTHBIICHUEM CPEIIbI U 00y CIaBIMBACTCS MOMCHTOM
Ha pajuyce ToToka R |
R;=R1

(@)

Rpd o

My =Ry, = Rpyn2eh Ry =10
T1

R, =R2

IMpoussoxuas dR ompexesnsier MOMEHT BHEIITHUX
CHJI M MOJJICPIKUBACT OKPYXKHOC JaBICHHE BHEIIHETO
wwinHapa. [IpuHIMaeM YIJIOBYIO CKOPOCTh @ = COnst
u nepereceM R u dR B neByro uacts paBencrsa (2)

(Mp/R3)dRy = n2zh ey, )

HMHTErpUPYEM PaBeHCTBO (3), MOITyduM

e C — nocrosHHAs WHTErPUPOBAHUS, KOTOpast
npu yenosun Ry = R1 u o = e, cB1zanHOCTH CIl0st
JKUIAKOCTH C BHYTPEHHUM [MJIMHIPOM, U TIPH YCIOBUH
Ry =R2 u o =0, cBasannoct cliost XKUIKOCTU €
BHENIHUM IIMJIMHIPOM, COOTBETCTBEHHO OYIET MMETh
3HAYEHUS

M M
Cl=——H —n2rhog uC2=-—H_ (5
Rz Rz ¥
Pemenne  ypaBHenust (4), OTHenbHO  JUIs

nocrostiabix  uHTErpupoBanmss Cl1 u C2, moxnO
[PEICTaBUTh CUCTEMOM YpaBHEHUI

1
My(——=)=0
] N (6)
-n2rhog =0
PemeHHe CUCTEMbl TNPUBOAUT K 3HAYCHHUIO
KPYTALICTO MOMCHTA
R1?R2?
Mp = —= " _ndzh 7
I1 R22 B R12 oy ( )

W3 ypaBuenust (7) umeeM 0000IIEHHOE 3HAYCHHE
BSI3KOCTH, T ¢/MM?

My R2’-RI> My K

T 4xhog RIZ.R2Z  op ®)
rac
1 R2-RI> R2/(R2-aR) -1
“4zh RI2.R22 4zh -R2?

— 00yCIaBINBaCT MOCTOSHHYO TIprdopa, 1/mMm?,
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YUHUTHIBAIOILYIO TEOMETPHIO Maphl KOAKCHAIbHBIX
LHUIAHIPOB.

PaccMOTpeHHBIC 3TIEMEHTBI 3 TEOPUH JBHIKCHUS
BSI3KOH JKHIIKOCTH B 3a30pe MEXKIY JBYX LHJIMHIPOB
POTALIOHHOTO BHCKO3UMETpa MOKa3bIBAIOT
CBS3b MEXKIY MapaMeTpaMl BS3KOCTH IKHIKOCTH,
BPAIAIONIET0 MOMEHTa W YIJOBOH CKOPOCTH, IpH
MOCTOSIHHOW Tprbopa. OYeBHAHO, MOJACIUPOBAHHUE
IIPU KOHCTPYMUPOBAHUH POTALHMOHHOTO BHCKO3UMETpa
BKJIOYACT 3aJaHHe YKAa3aHHBIX IapaMeTpOB ¢
MOCJIENYIOIUM BBIYUCICHHEM MOCTOSHHOW mpubdopa
K =n-oq/Mgp , KOTOpoe NO3BOISET METOIOM
noxdopa BhIOpaTh OCHOBHBIC pa3Mepbl €ro HMCIOIHH-
TENBHBIX (pabo4Mx) 37MEeMEHTOB (WM 3aaHusl KOH-
CTPYKTHUBHBIX [ApaMeTPOB), OOCCICYMBAIOLINX €ro
(YHKLIHOHUPOBAHHUE.

MopneaupoBanue 3a1a41 B IepeMeHHbIX COCTO-
STHUT

Teopust ABMKEHUSI BSI3KOW >KUAKOCTH B 3a30pe
MEXIy IBYMS IFUTHHIPAMU HCOJWHAKOBBIX PAIHyCOB
pa3paboTaHa JOCTAaTOYHO MOAPOOHO U IO3BOJSCT
CBSI3BIBATh  BSI3KOCTh  JKHJIKOCTH, BpaIIaTCIbHBINA
MOMEHT W YIJIOBYK CKOpOCTh. M3 ypaBHeHHs (8)
YIJIOBasi CKOPOCTb IMOTOKA YKHUJIKOCTH UMEET BbIpaXKeHHUE

M
o =—1-K | ©)

n
Ijie, MOACTaBMB BbhIpakeHue op =vr/R | momy-

YacM BBIPAKCHUC CKOPOCTHU MOTOKA IO MIMPUHE 3a30pa
MEKAY HUINHAPaMU

M Rp=R1
v = THK ’Rani:RZ' (10)
Pemenune ypaBHEHHUS (10) omnpeenser

HHHCﬁHyIO CKOPOCTH )I(HZ[KOﬁ MacChl U CHpaBECAJINBO
s e€ JJaMUHApHOIo JBWXXCHUA, TI€ KPUTCPUCM
1'[0[[061/[51 TEUCHHS II0TOKA BSI3KOU KUIAKOCTU MCKAY
KOaKCHaJIbHBIMU HUJIMHApPaMH, 6y,Z[€T SABJISITBCA T1apa-
METp 4Yuciia PeﬁHOJ’IBZ{C&, 3HA4YCHUEC KOTOPOI'0o Xapak-
TCPU3YCT PCKUM HU3MEPCHUA BA3KOCTH U 3aBUCHUT OT
CKOPOCTH TIOTOKA CpEbl:

v D v D
n:Pn Ly v=-0—T

Re Re an

IJIe P — IDIOTHOCTh HCCIICAYEMOM BSI3KOH JKUIKOCTH,
Kr/MM?;

Upp — NpUBEJICHHAsS JIMHEWHAsT CKOPOCTh MOTOKA
JKUJIKOCTHU, MM/C;

1 — JAMHAMUYECKAs! BA3KOCTh UCCIIEYEMO
JKHJIKOCTH, I'* ¢/MM?;

V — KHHEMaTH4YeCKast BI3KOCTh UCCIIEyeMOi
KUAKOCTH, MMY/c, V=1/p ;

Dr — ruapaBinueckuil JuamMeTp, MM,
UCIIOIB3YETCsl MPH MOJICUeTe KpuTtepus PeliHonbaca
(Re) u BeImCHsCTCSA TIO hOpMyTIe

D, =4S/P |
rae S — IWIoIau MOIMEePEeYHOro CEYEHHs TIOTOKA B
3a30pe MEX/y pajiiycaMu [IUIUHAPOB, MM,

P — nepumerp 3azopa, mm.

B ciuyuae pOTAalMOHHOIO BHCKO3MMETpa ¢
BHYTPEHHHM BPAIIAOIIUMCS [IJIMHIPOM, 3HAYCHUC
THAPABIMYECKOr0 HAMETPA BBIYKMCISIETCS C YYETOM
wiomanau u nepumerpa 3azopa AR = R2 - R1 mexuny
IIMHAPAMH, OTKYIa

_ 4h(R2-R1)  2h-AR (12)
" 2(h+R2-Rl) (h+AR)"
Amnanms TEOpHUHU (DYHKIIMOHMPOBaHUS

BHCKO3UMETpa IMOKAa3bIBACT, YTO KOCBEHHBIH METOJ
M3MEpPEHUST BSI3KOCTH JKUAKOM Cpeibl, BbIpakaeTcs
yepe3 abCONIOTHOE 3HaueHWe Ccuibsl Tpenus F,
BpAIIAIOIIErOCs CJIOSl KUAKOCTU CONPUKACAIOIIErOCs
¢ WIMHAPOM (IIPU L=CONSt ) u B MOJHOW Mepe 3a-
BUCUT OT 3aJJaHHOTO CKOPOCTHOI'O peXHMa TEUECHHUS
JKUJIKON CPeJIbl.

MopneanpoBaHue 3a/1a44 N0 COBOKYITHOCTH Ta-
paMeTpoB

MopenupoBaHue TreOMETPUUECKUX  pa3MEpoB
pabounx »HJIEMEHTOB POTAIIOHHOTO BHCKO3UMETpPA
ompenensercss 3ajauell yuMTBIBAIOMIEH IapamMeTpsl
Y4aCTOT UX COOCTBEHHBIX KosieOaHuid. O4eBUIHO, 3/1€Ch
OCHOBHBIM TpeOOBaHHEM OyJIeT yCIOBUE OrPaHUYCHUS
BEPXHEr0 CKOPOCTHOTO peXhMa (PyHKIIMOHMPOBAHUS
POTAIIOHHOTO BHCKO3UMETpa TI/€ BO3MYIIAOLINE
CHJIBI IMHAMUYECKOT0 Iporecca OyayT UMETh 4acTOTy
ONMM3KyI0 K COOCTBEHHOW 4YacToTe IpeoOpas3oBareis
cuinbl. OmHMM M3 OCHOBHBIX (DaKTOpPOB Takoro
JMHAMHYEeCcKoro npubopa Oyner yacTtoTa BpalleHHs
MOABM)KHOTO IIMJIMHApa (poTopa), KOoTopas MOXKET
OBITH OrpaHMYEHA €ro max CKOPOCTHOTO PEeXHMA.
B srom cmywae, B mensix He BHeceHHs (Da30BBIX
UCKaXCHUH B M3MEPUTENIBHBIN MpoIecc, COOCTBEHHAS
JacTora IpeoOpa3oBarens kecTkocThio C, J0bKHA
OBITH 3HAYUTEIBHO BBIIIE MaX CKOPOCTHOTO PEXKHMa
poTOpa, 4TOOBI HCKIIOYUTH MOSBJICHHE PE30HAHCOB
IIPU U3MEPECHUSIX.

Takas mocTaHOBKA 3a/laudl MPU IMPOEKTHUPOBAHUU
POTAIIOHHOT'O BHUCKO3HMETpa onpeenser
MOCJIEI0BATENILHOCTh 3TANOB MOJIEIUPOBAHUS:

IlepBblii »Tam — mnpexanonaraeT Ha3HAYEHUE
napaMeTpoB HUCCIENYEeMON >KUIKON cpelbl U MpOouux
YCIIOBHH OTpaHUYEHUI Ipoliecca U3MEepeHui:

— MEPBBIM OCHOBHBIM MapaMeTPOM IPUHHMAETCS
BSABKOCTb Mpmin <M < Nmax JKUIKON CPEIIbL;

— BTOpPBIM IVIABHBIM HapaMEeTpOM IPUHHMAETCS
uncino PeitHonmbiaca Re, ompepensirornee xapakrep
JIBUDKEHUS JKUAKOCTH, Ipu jJaMuHapHoM Re < 2300,
YTO MO3BOJIAET BBIUUCIUTG Max AOIMYCTUMOHN 4acTOThI
BpalllEHUs POTOpa Wp .

— TpeTuil BCHOMOTaTelbHBIM Tapamerp 3TO
IJIOTHOCTD Pryin < P < Pmax KUIAKOH Cpebl, KOTOpas
3aBUCUT OT MapaMeTpOB TEMIEpPaTypbl, OYEBHJHO,
37IeCh CIIEAYET UCIIOIb30BaTh TaOINYHBIC 3HAYCHUS U3
TEXHUYECKUX UCTOYHUKOB.

Bropoit sram — onpeneneHne min 3HAUYCHHS
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COOCTBEHHON YaCTOThI KOJNCOAHHH HCIOTHUTEIbHBIX
9NIEMEHTOB BXO/SIIIMX B CHCTEMY MNpeoOpa3oBaHUii
H3MEPHUTENBEHOTO CHTHaNa B POTALMOHHOM
BUCKO3UMETpE.

B 3aBHCHMOCTH OT UEIH MPOSKTUPYEMOro
TIOTOKA JKU/IKOH Cpellbl B TEXHOJIIOTMYECKOM TIporiecce,
TpeOOBaHMSI K €€ CKOPOCTH B KOHKPETHOM Cllydae
pasznuysbl. Toraa, oueBUAHO, OyAET CTABUTHCS BOMPOC
H3MEPEHHUS BSI3KOCTH C YYETOM CKOPOCTH JIBHIKCHHS
cpenpl. 3amaBmIMCh (HU3MYCCKHUMH MapaMeTpaMH,
MIPUHATBEIMU B TIepBOM dTamne, u3 Qopmynsl (11) ¢
Y4YETOM JIAMHHAPHOTO JBIJKCHHS HMEEM CKOpPOCTb
MOTOKA

o= (13)
pDr

VuuThIBas THAPABIMYCCKUI THAMETp, YPaBHCHUE
(12), u upumss Ry =R2, Beipaxkenue yrioBoii
CKOPOCTH (, POTOPa — HOBUKHOTO LIUJIMHPA PABHOTO
YIJIOBOH CKOPOCTH ,, TPOMEKYTOUHOTO CIIOS MOTOKA
KUAKOHN Cpelbl MPUMET CIICIYIOIIEE BRIPaKCHHE

Re-n-(h + AR)
=, =vy /Ry = ———~————2 (14
wp =0 = vy /Ry »-2h-AR -R2 (14)
VYpaBuenue (14), omuceIBaroIiee  Iponecc

W3MEHEHHS YIJIOBOH CKOPOCTH ®p pOTOpa B Kamepe
POTALMOHHOTO BHUCKO3MMETpA, MOKA3bIBACT, YTO Op
3aBHCHUT OT BA3KOCTH 1] M IUIOTHOCTH P KUAKOH CPEIbI,
BeicOTBL h  poropa u mumamerpa D2=2-R2
HEMOBIKHOTO [UIMHIpA, BeauuuHbl 3a30pa AR
MEXy WWIMHIpaMu U 4ucia Peitnonbaca Re, torma
MareMaTHyecKasi MOJICIb, OMUCHIBAIOIIAs HUIHICCKUI
IIporecc, BhIpa3uTcss (PYyHKIMEH COBOKYITHOCTH ITapa-
METpOB
wp =f (n,p,h,AR,RZ, Re). (15)
W3 ycroBus CyHIECTBOBAaHMS IOTOKA JKHIKOH
cpelbl Lesb 3aa4d B MOZCNH (hOpMAaIU3yeTcsi B BUIC
KPHUTEPUS ONITUMAIBHOCTH (11e71€BOH (DYHKIINH)

max : wp = wp (nmax, Pmin> Remax> N, AR, RZ) (16)

[TocraBnennast  nenb,  (GOPMHUPYET  BEKTOP
yIpaBjiIeHUsI B BHJE T'€OMETPUUECKHX IapaMeTpoB
h, AR,R2, cHnanaraeMbIMu Ha HUX OTPaHUHYEHUAMH
i KOMILJIEKCa YCIIOBUH MIPUMEHUMOCTH
reomerpuueckux napamerpos (I1I'TI) B Buae cucremsl
HEPaBEHCTB

hmin <hs hmax
III'TI = ARmin <AR < ARmax (]7)
R2 <R2<R2

min max

Cnucok JIuTeparypsbl

B mnHamem cnyyae COBOKYNHOCTb HapaMeTpOB
II'T = (h,AR,R2) 6yner momycTuMBIM IHana3oHOM
MOKa3aHUW MpUHAUISKHOCTUH. M3  pexomeHpauuu
a3 IHYHsI COOTHOIICHUS COOCTBEHHBIX F BBIHY K ICHHBIX
YacTOT B JMHAMUYECKUX CcHUCTeMax [8] mpuHuMaem
Op max=0,75ac  wm ac =1,330p -

TpeTuil 5Tan — BEIYUCIICHUE TapaMeTpa KEeCTKOCTH
peoOpa3oBaTeIbHOTO  AJIEMEHTAa  OCYIICCTBISICTCS
32 CYEeT pACCYMTAHHOTO Tlapamerpa COOCTBEHHOU
YaCcTOTHI KOJIEOATeIbHOW MacChl (CMOTPH JTall IBa),
BKJIIOYAIONIEH HEMOABMKHBIA IWIMHAP C SKUJIKOU
cpenoit

wlz’ max=1-C,/m OTKya Ca:wlz’ max ‘Mc /N, (18)

rge N — KOIMYeCTBO 3IeMeHTOB xecTkocti C,
PacHOIOKEHHBIX CHMMETPUYHO OTHOCUTEIBHO OCH
KOAKCHAJIBHBIX IIMIMHAPOB BHCKO3UMETPA.

[Mocnenyromee pemenue 3anaud, YTOYHEHUS
TEOMETPUUECKUX  IapaMeTpoB,  OCYLIECTBISETCA
U3BECTHBIMU  METOJAaMH IPOYHOCTHBIX  PacueToB
C HCIOJNB30BAHUEM MATEMaTHUECKUX PEIaKTOPOB
peau3yIoIUX  YUCJIEHHBIH  METOA  KOHEUYHBIX
onemeHtoB  MKD, Hanpumep, mOKa3aHHBIX B
padorax [9, 10 , 11, 12]. 3TO HO3BOJISET OMPEHACITUTH
JIOIYCTHMBIE Jie(hOpMaIiH, JOIYCTUMBIE HAIIPSKESHHS,
BO3HHKAIOIUE B 2JIEMEHTax KOHCTPYKIMH
POTAIIOHHOTO BUCKO3UMETpA, a TaK¥Ke NOIyCTHMBIE
CWJIBI B TEXHOJOIMYECKOM IPOLECCe HUCCIIEA0BaHUI
BS3KOCTH.

BruiBoabI

1. Paccmorpena Teopus u JJaH aHAJIN3 MPHHIMIIA
KOCBEHHOTO U3MEPEHUs BA3KOCTH XKHUJKOM Cpenbl, de-
pe3 abcooTHOE 3HaYE€HHE CHIIOBOTO (DakTopa BO3HH-
KaIOLIET0 MEXJY Cpefod LUIMHAPOM POTALUOHHOTO
BUCKO3MMETDA.

2. B mozenu mpoeKTHpOBaHMS MapaMeTpoB po-
TAlUOHHOIO BHUCKO3UMETpa ONPEAEIEHbl OCHOBHOI,
IJIaBHBIN 1 BCIIOMOTaTeNIbHbIC (PU3NUECKUE TTapaMEeTPhI
UCCIIEyEeMOM HKUIKOU CPEebl.

3. PaccMOTpeH MeTox MOJENIUPOBaHUS COBOKYII-
HOCTHU ITapaMETPOB POTALIMOHHOTO BUCKO3UMETPA, IpU
OIpEeJIeIEHHOH MOCIeN0BaTeIbHOCTH JEHCTBUI T03BO-
JISIET BBIBECTH OCHOBHBIE T€OMETPUUECKUE MapaMeTPhI
pabounx 3JIeMEHTOB BHCKO3UMETPA M ONPEICIUTHCS C
MaKCUMaJIbHBIM YaCTOTHBIM PEKUMOM (DYHKIIMOHUPO-
BaHMs BHCKO3MMETPA, YTO TIO3BOJIMUT UCKIIIOUUTD HApy-
IICHUS B HOPMAJIBHBIX PEXHMMax NpoLecca N3MEPEHUs
BS3KOCTH KMJIKON CpPEJIbL.
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QUESTIONS OF MODELING IN THE APPOINTMENT OF THE PARAMETERS
OF THE ROTATIONAL VISCOMETER TO STUDY THE VISCOSITY OF LIQUID
MEDIA

Nikolaev V.S.

The paper considers the method of indirect determination of the viscosity of a liquid medium
by the absolute value of the measured friction force.The problem of modeling the upper speed
mode of the rotational viscometer functioning is considered. The proposed conditions for the
appointment of the geometric parameters of the working elements of the viscometer.

Keywords: dynamic viscosity, liquid medium, rotational viscometer, laminar flow, coaxial
cylinders, friction force, Reynolds number, natural oscillation frequency.
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konferentsii. 2017. pp. 205-208.

[11] Modelirovanie napryazhenii v elementakh preobrazovatelya sily na baze prikladnykh programm,
realizuyushchikh metod konechnykh elementov Nikolaev V.S., Proshin I.A., Bulaev 1. A. Innovatsionnaya
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[12] Ispol’zovanie MKE v modelirovanii napryazhenii chuvstvitel’'nogo elementa rotatsionnogo viskozimetra dlya
zhidkikh pishchevykh suspenzii. Nikolaev V.S., Pyshnaya L. S., Konkina A. S. Pishchevaya promyshlennost’
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VIIK 664.769

IKCHHEPUMEHTAJIBHBIE NCCJIEJOBAHUA INHEKOBOTI'O ITPECCA C
OBOCHOBAHMEM EI'O KOHCTPYKTUBHBIX U KHHEMATHYECKHUX
ITAPAMETPOB

Hoeukos B.B., Epwonaesa /[.P., Kypoukun A.A.

B paGore npencraieHbl pe3yibTaThl SKCIICPUMEHTAIBHBIX UCCIIEI0OBAaHUI [IIHEKOBOIO IIpecca

JUIA TIPOM3BO/ICTBA PACTUTEILHOIO Macia. l'IonyL[eHa MaTeéMaTudCCKas MOACJIb, IMO3BOJIAOIIAs

OLCHUTL BJIMAHUEC KOHCTPYKTHBHBIX W KHUHEMATUYCCKUX IIapaMETPOB MalllUuHBI

Ha ¢€¢

IIPOU3BOAUTEIBHOCTD. AHaJIMTHYECKHUE 3aBUCUMOCTH, XapaKTCPU3YIONE MOACIb, TO3BOJIAT

B JlaJIbHEHIIEM INPOrHO3MPOBATh PACUETHYIO IPOMU3BOIUTEIBHOCTh ILIHEKOBOIO Ipecca B

3aBUCUMOCTU OT 4YaCTOThI Bpalll€HUs BaJla, Ilara HAaBMBKHU IIHEKAa MU IUIOLIA/IA BBIITYCKHOI'O

OTBEPCTHSL.

Knioueswvie cnosa: npecc, npou3800ummbnocmb, WHeK, wae eumka, vacmoma epaujeHusl,

BblNYCKHOEe omeepcmue SKCnepumenm.

BBenenue

JI1st coBpeMEeHHOHN TUITM3UPOBAHHON TEXHOJIOTHH
MaJIOTOHHA)KHOTO MPOMU3BOJICTBA PACTUTENIbHBIX Macesl
XapaKTEePHBbI MOBBIILIEHHBIE YIEIbHbIE YHEPro3aTparsl,
JIOCTaTOYHO JUIMTEIbHBIE IMOJIrOTOBUTEIbHBIE Olepa-
LIMM ¥ HAJIMYUe B TOTOBOM IPOIYKTE HEKEIaTeIbHBIX
npumMeceil. OJJHIUM U3 CIIOCOOOB YCTPAHCHUS TICPCUUC-
JICHHBIX HEJIOCTATKOB JIAHHOW TEXHOJIOTUU SIBIISICTCS
MPECCOBAHME MACIIUYHOIO PACTUTENILHOTO ChIpbs Me-
TOJZIOM XOJIOAHOM 3KCTpy3uH [4].

XomnoaHast SKCTPY3Hsl paCTUTEIBHOTO ChIPhSI C BbI-
COKHM COZICP)KaHUCM JIMITUI0B MOXKET OBITh Peai30-
BaHa C TIOMOILBIO CIIEUUATIBHBIX SKCTPYAEPOB, UCIOI-
HUTCIBHBIA MEXaHU3M KOTOPBIX IPEICTABISICT COOOM
[THEK CICIHAaIbHON KOHCTPYKIH. OOBIYHO IIHEK CO-
OmpaeTcs U3 OTICIBFHBIX CMEHHBIX JICMCHTOB Pa3iiny-
HOW KOH(UTypaluu, 9TO MO3BOJIIOT 00eCIeunBaTh

CemMeHa nuﬁtunHewHUKu+ # ¢

2

8 7 6 5 4 J
/TR
— S —— )

KMbix \\\\\\\ \ \ \
9 |
1A% III# 11 I
Macno
Puc. 1. KonctpyktuBHO-TEXHOIOrMUECKast cxema
IIBYX3aXOHOTO IMHEKOBOTO Tpecca: 1 — xopmyc; 2

— 3arpy3ouHblii OyHkep; 3 — momarommid mHEK;, 4 —
MPECCYIOMUH ITHEK; 5 — Pa3pBIXIUTENb ME3TH; 6 — KOHyCHas
HAaIpasJsIoLIast BTYJIKA; 7 — LIHEK; 8§ — PeryasTop AaBICHuUs;
9 — macnocbopuuk; | — 30Ha 3arpy3ku marepuana, Il — 30Ha
cxarust, 11l — 3oma crabunm3anuu nasienus, [V — 30Ha
WHTCHCHBHOTO C)KaTHUs

HEO0OXO0IMMBIE PEKUMBI 00pa0OTKH CEMSIH MacIHMYHbIX
KyJIBTYp, MPOW3BOJUTEIFHOCTh MAIIMHBI M COOTBET-
CTBHE KauecTBa TOTOBOTO MPOJYKTa COOTBETCTBYIO-
MM HOPMaTUBHBIM JIOKyMeHTaM. Takum oOpas3om, Te
WIN UHbIE KOHCTPYKTHBHBIE OCOOCHHOCTH HPECCOB U
pa3iMuHbIe TEXHOJIOIMYECKHE CBOICTBA IPUMEHSIEMO-
TO CBIPbS MMO3BOJISIIOT B MIMPOKHX MpejiesiaX KOMOWHH-
pOBaTh NapaMeTphl Mpolecca MPecCOBaHMs U MOTy4aTh
IPOIYKT HYXKHOro kadectna [1-3].

Omun u3 Hambosee A(P(EKTHBHBIX COBpEMEH-
HBIX TIOJIXO/I0OB K DAIMOHAJIBHOMY IIPOSKTHPOBAHUIO
MIPECC-IKCTPYAECPOB HAa 3aJaHHYIO IPOU3BOAUTEIb-
HOCTh M C ONTHMAaJIbHBIMU IIapaMeTpaMy OCHOBAH Ha
MOJYYCHUN M aHaJIM3¢ MaTeMaTHYecKOW MOJENN HC-
TIOJIHUTEJIBHOTO MEXaHW3Ma MallMHbL Takoil moaxon
MO3BOJIUT TPH BECbMa YMEPEHHBIX 3arparax Tpyna
MIPOTHO3UPOBATh BIMSHUE pAa3JIMUHBIX IapaMETPOB
LIHEKOBOT'O Mpecca Ha ero NpOU3BOAUTENBHOCTD [6-8].
AHaIOTMYHBINA TOIX0/ OBUT HCHOJIB30BaH JIPYTHMU aB-
Topamu [9-20].

Lesnp paboTHI — MOJTy4YEHHE MaTeMaTHYECKUX pe-
TPECCHOHHBIX MOJIEJICH BIMSHHUS KOHCTPYKTUBHBIX
U KHHEMaTHYeCKUX IapaMeTpoB Ha MPOU3BOAUTEIb-
HOCTb JIByX3aXO/HOTO LIHEKOBOT'O Mpecca.

3ajaun MCCIEI0BaHUS — IPOBECTH IKCIIEPUMEH-
TaJIbHBIC WCCJICOBAHUS BIMSHHUS KOHCTPYKTUBHBIX U
PSKMMHBIX HapaMeTpoB JBYX3aXOJHOTO IITHEKOBOTO
Ipecca Ha ero IpONU3BOAUTEILHOCTb.

OO0BEKTHI 1 METOABI HCCIET0BAHNI

OOBEKTOM HCCIIeJOBaHMUS SIBIISUICS IBYX3aXOIHBIN
IIHEKOBBIH npecc [5], Bkirowyaromuii kopryc 1 (puc. 1),
C pa3MEILCHHBIM B HEM aKTHBHBIM pabO4YnNM OpPraHoOM,
3arpy304HbIi OYHKEp 2, MACIIOCOOpHUK 9 1 mpuBoA (Ha
pHC. HE TOKa3aH).

AKTHBHBIH pabOuYMii OpraH COCTOUT U3 TPEX COO-
CHO YCTAHOBJICHHBIX Ha ITPUBOJHOM BaJIy IIHEKOB: I10-
JIAIOIIEro LIHeKa 3, MPEecCyIoUIero mHeka 4 u mHeka 7,
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BBIMIOJTHEHHOTO C YMEHBIIAOIIMMCS 10 HAIIPaBJICHUIO
JBIDKCHUS 00pa0aThIBAEMOTO CBHIPHSI [IIATOM BHTKA.

[Mopatomuii niHeK (KOHYCHBIN HAlpaBHUTEIb) BbI-
MOJIHEH B BHJIC IIIHEKA C KOHUYECKON Harpabistouiei
U CIYXUT JJIs1 IEPEMELICHUS ChIPbsl U3 3arpy304HOrO
OyHKepa B pab0ovyI0 30HY Ipecca.

Pabounit opran oOpasyeTr 4yeThIpe 30HBI Iepepa-
OOTKU CBIPHsI (30HA 3arpy3Ku Marepuaia — [, 30Ha ero
cxarus — II, 3ona crabunusanuu nasinenus — I, 3oHa
HMHTEHCUBHOTO CXaTus Matepuaia — [V).

bazoBeiM TOKa3areiieM pabOTHI JIBYX3aXOIHOTO
LIHEKOBOTO [Ipecca SIBIISIETCS €ro MPOU3BOAUTEILHOCTD
Q (xr/4) mo mepepadaThIBACMBIM CEMEHAM ITOJICOTHEY-
HHKa:

Q:_ H (l)

rae M — Macca ceMsiH NOJCONHEUHUKA, KT
T — Bpemst pabOTHI MAIIUHEI, Y.

OCHOBHBIM ~ MOKa3aTesieM, XapaKTepU3YIOLUUM
KaueCTBO BBIIOJIHEHUS] TEXHOJIOTMYECKOrO Mpolecca
IIpeccoM, SIBIISIETCsI BBIXON Macna B %. Jljis1 ero pacuera
Macca CeMsH IMOJCONHeYHUKa npuHuMaercs 3a 100%,
a Macca OT>KaToro Macila OIpeAemsieT IPOLEHT €ro Bbl-
Xoja.

Macca oTxkaroro mMacia 3aMepsiach ¢ MOMOIIBIO
anekTpoHHbIX BecoB BK-1500. ITpu 3ToM BhINONHANACE
ClIeAyIoIIas MOCIeN0BaTeabHOCTh ACUCTBUM: IpeaBa-
PUTEIBHO B3BEIIEHHAs Macca MOATOTOBIEHHOIO JUis
repepaboTKN TOJICOIHEYHNKA 3achlNanach B OyHKep,
I0J] BEITPY3HOM JIOTOK yCTaHABIUBAJIACh OTTAPUPOBAH-
Hasl Ha BeCax MEpHasi EMKOCTb, IIOCIIE YEro BKIIIOUancs
AJIEKTPOHHBIN CEKYHJIOMEDP, YUUTHIBAIOIIUI BpeMsl Tie-
pepabOTKH CHIPbSL.

ITo oxoHUaHMHU PKCHEPUMEHTA 3aMepsuUlach Macca

Tabmuua 1 - Pe3ynbrarsl S9KCIEPUMEHTA [0 HCCIICI0BAHUIO
MIPOU3BOAUTEIILHOCTH IIpecca

Ne | x, X, X, , | x> | x> | x? K?;q
1 1 35 | 400 {0,001} 0,33]0,33]0,33| 111
2 1 45 | 400 |0,001} 0,331 0,33]0,33 | 138
3 1 35 ] 500 {0,001} 0,33]0,33]0,33| 120
4 1 45 | 500 {0,001} 0,33 10,331 0,33 | 146
5 1 35 | 400 ]0,002] 0,33 10,33 10,33 | 114
6 1 45 | 400 |0,002} 0,33 10,33 0,33 | 141
7 1 35 | 500 ]0,002] 0,33 10,33]0,33| 119
s | 1| 45 | 50000020 033]033]033] 148
9 1 35 | 450 10,002 0,33 |-0,67]-0,67] 115
10 1 45 | 450 0,002 0,33 |-0,67]-0,67] 143
11 1 40 | 400 |0,002]-0,67] 0,33 |-0,67| 130
12 1 40 | 500 |0,002]-0,67] 0,33 |-0,67| 136
13 1 40 | 450 ]0,001}-0,67]-0,67] 0,33 | 133
14 1 40 | 450 |0,002]-0,67]-0,67] 0,33 | 137
15 1 40 | 450 ]0,002|-0,67]-0,67]-0,67] 135

MOJIY4YEHHOIO Macja, U PacCUUTHIBAICS MPOLEHT €ro
BBIXOZ1a. DKCHEPUMEHTAIbHBIE JAaHHBIC, MOTY4YECHHBIC
[0 UTOTaM TPEX 3aMEPOB U PACCUUTAHHBIE KaK CpPe-
Hee 3HauCHHE, MOJICTABISUINCH B (DOPMYITy IO pacueTy
MPOU3BOAUTENBHOCTH MAIIMHBI U 3aHOCUJINCH B IUIaH
JKCIEPUMEHTA.

Pe3ysbTarsl U UX 00CyxK/AeHUE

JUis momydeHus: perpecCUOHHON MOJEIH, Xapak-
TEPU3YIOILEH CBSA3b KOHCTPYKTUBHO-TEXHOJIOTMUECKUX
rapaMeTpOB IIpecca ¢ ero MPOU3BOANTEIBHOCTHIO, OB
pea30BaH MOJHBI (PaKTOPHBIHM SKCIIEpUMEHT 33.

CocTaB, ypOBHM M HUHTEpBaJlbl BapbUPOBaHUS
HE3aBHCUMBIX (DAaKTOPOB BBIOMPAIHCH C YYETOM KOH-
CTPYKTHBHBIX OCOOEHHOCTEH 3KCHEPHMEHTAIBHOTO
npecca 1 0cOOEHHOCTEH pealn3yeMoro UM TEXHOJIOTH-
YECKOro mpouecca. Marpuia iaHUpOBaHUS IKCIIEPH-
MEHTA U IOJIyYEHHBIE B XOJI€ PeaTU3allu1 SKCIIEPUMEH-
Ta JIaHHBIE TIPE/CTaBICHBI B Ta0bmuue 1.

JanbHelimas npoBepka Ha OJHOPOAHOCTh U 00pa-
0O0TKa ITOTYYEHHBIX IKCIIEPUMEHTAJIBHBIX JJaHHBIX MPO-
BOJMJIACH IO OOIICHPUHATONH METOIMKE. YpaBHEHHE
perpeccun, aJleKBaTHO OMMCHIBAIOLIECE BIUSHUE UCCIIE-
JIyeMbIX (DaKTOpOB Ha INPOM3BOIUTEIBLHOCTH Mpecca,
UMeeT BUJ

Q=131,07 +13,7X +3,5Y +,1Z -
—6,67X2% ~4,266Y% ~3,0662% +

2
10,125XY +0,375XZ - 0,625Y7 + @
10,375XYZ,

[ - 40 11— 450 S -0,0015
X - Ly - L z-2°9 3
e 5 5 0.0005 ")

t — [Iar HABUBKH ITHEKA, MM;
N — 4acTOTa BpAILCHHS IIIHEKa, MUH '}
S — moIa b BEIXOAHOTO OTBEPCTHS (DUITBEPBI, M.
Jns HamsHOTO OTOOpaXKEHWsI Beca KaKIoro
(akTopa B ypaBHEHHHU Ha PUCYHKE 2 TIPEACTABICHA TH-
cTorpamma 3Ha4eHuH Ko’ UIMeHTOoB.
[Tocne moxcranoBku ypasHeHuit (3) B (2) moiaydnm
YpaBHEHHE PETPECCHU JUISI TPOU3BOIUTEILHOCTH B 3a-
BHUCHMOCTH OT BBIOpPAaHHBIX HE3aBUCHMBIX ITapaMETPOB
B PACKOJJMPOBAaHHOM BH/IC
Q =-892,97 +25,646¢ +1,803n +
198242 — 0,266¢% —0,00171° -
1,226 -107 - §% —0,004¢17 —
-1200£S - 145nS + 3tnS
Jlis aHanu3a NoJy4eHHOM PerpecCUuOHHON Mojie-
mu (4) 3adukcupyeM omuH U3 (paKTOPOB HA COOTBET-
CTBYIOILMX YPOBHSX BapbHpoBaHHs. TakuM (akTopom
ynoOHee BbIOpaTh IIAr HaBMBKU IIIHEKA t, TAK KaK Ba-
PBUPOBaHUE JIBYX APYIUX (PaKTOPOB HE COINPSDKEHO C
HEO0OXOIMMOCTBIO U3TOTOBJICHHS IOTIOTHUTEIBHBIX JIe-
Tanen.
Takum 00pa3zom, HUKCHPYs IIAr HABUBKH LIHEKA
Ha TPEX BHIOPAHHBIX YPOBHSX C COOTBETCTBYIOLIMMH
3HAYCHUSIMH, [TOJYYUM TPH YPABHEHHUS PETPECCHU:

4)
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Puc. 2. 3HaunMocCTh (aKTOPOB B ypaBHECHUU

MM
J|MM

IpoussoautenbHOCTH Q, Kr/u

Puc. 3. IpomsBomuTenpHOCTh mpecca Q B 3aBUCHMOCTH
OT YacCTOThI BpAICHHs IIHEKA N W IUIOMIAIH BBITYCKHOTO
oTBepCTHA S NpH (PUKCUPOBAHHBIX 3HAUCHMAX LIara IIHeKa t

Q'=35 1,663 + 562428 — 0,0017 1> -

~1,226-107 - §? — 4018 - 321,99; )
Q=% = 1,643n + 502428 - 0,0017 2 — ©
~1,226-107 - 82 - 2518 - 293,75;

Q=% =1,623n + 442428 - 0,0017 > - e

-1,226-107 - §2 — 1018 - 278,84;

JUisi BU3yallbHOTO TPE/ICTABICHUS ITOJIYYEHHBIX
ypaBHEHHUI, pecTaBIIsIoue co00l KpUBOIMHEHHBIC
MOBEPXHOCTH, MPEJICTaBUM UX B KOOpAUHATaX [n; S]
(pucyHok 3).

[To ypaBuenusM (5), (6) u (7) mocTpouM HOBEpX-
HOCTHU YPOBHEI.

Kak BunHO U3 pucyHkoB 4-6 xapakTep Bcex TpEX
MTOBEPXHOCTEH CXOK M UMEIOTCS UYETKO OuYepuCHHBIC
00J1acTH ¢ BBICOKOM MPOM3BOJUTEIFHOCTHIO MAIIHHBI.
Jns ompexeneHuss MaKCHMalIbHO BO3MOXKHOH Hpo-
W3BOJMTENILHOCTH TpEcca, € IOMOIIBIO MPOrPaMMbl
Mathcad 14.0 6611 pOBEIEHBI HEOOXOIUMBIE pacyé-
TBI, PE3YJIbTaThl KOTOPBIX IIPUBECHBI B TAONHIE 2.

JIJIsi IpOBEpKM CXOAMMOCTH JAaHHBIX, IMOJTYy4YeH-
HBIX B 9KCIIEPUMEHTE U PACCUUTAHHBIX C TOMOIIBIO I10-
JYYEHHbIX aHAJIMTUYECKUX BBIPAKEHHUH, OBLIT IOCTPO-
€H CpaBHUTEINLHBIN rpaduk (pucyHOK 7).

KoadduimenT xoppensiun Mexy pe3yinbraTaMu
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Puc. 4. IlpousBoaurensHOCTh Q B 3aBUCHMOCTH OT YaCTOTBI
BpAIllEHUs MIHEKAa N U IUIOMIAAU BBIMTYCKHOTO OTBEPCTHS S
npu GUKCUPOBAHHOM 3HAYEHMH Iara mHeka t = 35 Mm
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Puc. 5. IlpousBoaureabHOCTh Q B 3aBUCUMOCTH OT YaCTOThI
BpalICHUs [THEKA N W IUIOMIAJH BBIMTYCKHOTO OTBEPCTHS S
npu GUKCHPOBAHHOM 3HAYEHHH Miara mHeka t = 40 Mm
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YacToTa BpalleH s IIHeKa N, MHH !
Puc. 6. IlponsBoaurensHOCTh Q B 3aBUCHMOCTH OT YaCTOTHI
BpAILEHUs IIHEKA N U TUIOMIAAU BBIMTYCKHOTO OTBEPCTHS S
1pH (PUKCHPOBAHHOM 3HAYCHUH I1ara HIHeKa t = 45 MM

TEOPETHYCCKUX U IKCIICPUMCHTAIILHBIX HCCIICIOBAHIIA
cocraBui: q*=0,003, 4TO CBUAETEILCTBYET O JOCTA-
TOYHOH JOCTOBEPHOCTH AHAJUTHYCCKUX 3aBUCHMO-
CTCH U MPUMECHUMOCTH UX B pacuérax.

BruiBoaBI
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Ta6n1/1ua 2 - 3HaueHus MPOU3BOJAUTEIILHOCTU IIPECCa MPU Pa3JIMIHLIX COUCTAHUAX HE3AaBUCUMBIX (baKTOpOB

IIpou3BOAUTETLHOCTD KOHCTPYKTHBHBIE U PEKUMHBIE TTAPAMETPHI
SHaeHus 4acTOTa BPALICHHs N, [[IOIIAIb BBITYCKHOTO
Q, xr/u [Iar mHeka f, MM M N
MHUH oTBEpCTHS S, M
MaxkcumanbHOE
139,03 45 471 0,002
3Hagenne Q
MuHUMaIbHOE
98,28 35 400 0,001
3Hagenue Q .
/{nana3oH N3MEHEHUS 98,28-139,03 35-45 400-500 0,001-0,002
OnTUManbHOE 3HAYCHUE 139,03 45 471 0,002
Takum 00pa3oMm, MPOBEAEHHBIC 3KCIICPUMECH-
TaJbHbIC UCCIENOBAaHUS Mpecca Ui OTXKHUMA IOJCO-
0.14 T T T T JIHEYHOI'O0 Macjia IT03BOJIUIIM BBISIBUTH 3aBUCHMOCTh
[IPOU3BOAUTEIIBHOCTH MAIIMHBI OT KOHCTPYKTHBHBIX
0.1317 7 1 PEKUMHBIX apaMETPOB: YAaCTOTHI BPAILIEHMS Basla C
Qt PaCIIOIOKCHHBIMU HA HEM Pa0OYMMHU OpraHaMH, IIara
Jl(_)o 0.12F HaBUBKM IIHEKA U IUIOLIAJAU BBIITYCKHOIO OTBEPCTHS.
AHanu3 NoJxy4eHHON 3aBUCUMOCTH IO3BOJIMII OIpe/ie-
0.11 JINTh HMHTEPBAJI BAPBUPOBAHUS NPOU3BOAUTEIBLHOCTH
| | | ) MaIluHBI, KOTOPBIH coctaBmi 98,28-139,03 kr/4. Kpo-
0.1 .. .
400 420 440 460 480 500 M€ TOIO, PacY€THBIM IYTEM IOJy4Y€HAa MaKCUMaJIbHO

n BO3MOXKHAsl TIPOU3BOAUTENIEHOCTS IIHEKOBOTO IIpecca,
koTopas cocraBuia 139,03 kr/a.

Pe3ynbrarsl AaHHBIX HCCIEIOBAHUN MO3BOJAT B
JlaJbHEHIIIEeM TPOrHO3UPOBATh PACUETHYIO IPOU3BOIU-
TENBHOCTh LTHEKOBOIO IPecca B 3aBUCUMOCTHU OT €ro
KOHCTPYKTHBHBIX 1 KHHEMAaTH4ECKHUX I1apaMeTpOB.

Puc. 7. CxonumocTs pacueTHbIX Qt M SKCIEpUMEHTaIbHBIX
Qo 3HaYCHUI TPOU3BOUTEILHOCTH, KI/C
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EXPERIMENTAL STUDY OF SCREW PRESS WITH THE JUSTIFICATION OF
THE CONSTRUCTIVE AND KINEMATIC PARAMETERS

Novikov V.V., Ermolaeva D.R., Kurochkin A.A.

The paper presents the results of experimental studies of screw press for the production of
vegetable oil. The mathematical model allowing to estimate influence of constructive and
kinematic parameters of the machine on its productivity is received. The analytical dependences
characterizing the model will allow to predict further the calculated productivity of the screw
press depending on the speed of the shaft, the pitch of the screw winding and the area of the
outlet.

Keywords: press, performance, the auger, the pitch of the coil rotational speed, the outlet of
the experiment.
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BJIMSIHUE OBBbEMA AITITAPATA HA IMAMETP NEPEMEIINBAIOIIETO
YCTPOWMCTBA

Tuenunyesa O.H.

B pabore paccMoTpen mporecc ¥ BUAbI EPEMEIIMBAHUS, KOHCTPYKIIUU MEPEMEIINBAIOLINX

yCTpOﬁCTB, Mar€éMaTu4eCKoE€ ONUMCaHUEC 3aBUCUMOCTH JUaMETpa MNEPEMCIIMBAIOLICTO

ycTpoiicTBa OT 00BEMa anmapara.

Knioueswvie cnoga: annapam, mewanka, nepemewugaioujee ycmpoucmeo, oovém, ouamemp.

BBenenue

[lepemerminBanue sIBISETCS OJHUM U3 CaMbIX
BaXKHBIX M PACIPOCTPAHEHHBIX IPOLIECCOB HA Mpel-
NPUATUSAX TMULIEBOW MPOMBIINUICHHOCTU. Paznuyaror:
IMHEBMAaTHUYECKOE, MEXaHWYEeCKOe, TI'pPaBUTALIMOHHOE,
LUPKY/ISIIUOHHOE U AJIEKTPOMAarHUTHOE NEpeMelInBa-
HHE.

B npoMBIIIeHHOCTH HaNOOJIBIIIEE PacpoCTpaHe-
HUE TOTYYHI MEXaHUICCKUH CIIOCO0 TepeMCIIUBAHHUS
C TIOMOILBI0 MewanokK. [1pu nepemMeinBaHuu 4acTUIIbI
JKUAKOCTH WM CBITYYEro Marepualia MmepeMeriarTcs
BO BHYTpCHHEM 00BEME ammapara, Ipyr OTHOCUTEIBLHO
JIpyra noji 1ecTBUEM UMITYJIbCa, KOTOPBIN IiepeaaeTcst
repeMelnBaeMoil cpesie 0T MEXaHUYECKONU MEIIAIKHU.

B 3aBUCHMOCTH OT 4acCTOTHI BpalleHUsl Mepeme-
[IMBAOIINE YCTPONUCTBA TOAPA3ACIIFOTCS Ha OBICTPO-
XOJIHbIC U TUXOXOJIHBIE.

Memanku JAensiTCS Ha CIEAYIOLME OCHOBHbBIE
TPYIIBL:  JIOMACTHBIC, TPOICIUICPHBIC, TYpPOUHHEIC,
paMHbIe, SIKOpHBIE U crierualibhble [ 1, 2].

JlonactHeie Memanku (puc. 1) IpOCThI B H3TOTOB-
JIEHUU U HUCHOJb30BaHUM, MPUMEHSIIOTCS yalle, 4em

Puc.1. JlomactHple MemIanku: a — pPa3IUYHBI HAKIOH
jonacteit; 6 — yCTpoiicTBO JIONAcTeil; B — MapHbIE JIOMACTH;
I — C OTpaxaTelsMu; ] — pellerdaras; € — SKOpHas; X -
IJIaHeTapHast

Puc. 2. [lponennepHas Menraaka

JIpyTHe BUJIBI, OJHAKO HEJOCTAaTKOM TaKHUX MELIaJIOK
SIBJISIETCSI TO, YTO TUIOXO TIEPEMEIINBAIOTCS CIIOH KU~
KOCTHU B HaIIPaBJICHUU OCHU X BpalieHus [2].

[IponemnepHass Memranka (puc. 2) OTTAIKHABACT
YaCTHIIBI )KUIKOCTH BO MHOTHX HAIPaBJICHUSX YTO BbI-
3bIBACT BCTPEUHBIC MTOTOKU (PEXKUM TypOYIEHTHOCTH).
D70 M 00ecIIeyrBaeT XOpOIIee ePEMENINBAaHNE CPEI.

TypOuHHBIE MEIIAIKH — OTKPBITOTO M 3aKPHITOTO
TunoB (puc. 3) mpexacrasnsier coboil TypOouny. Onn
HanOosee 3(h(HEKTUBHBI, HEXKENN JPYrHe yCTPOHUCTBA.
VX MpUMEHSIOT A7l IepeMEIINBAHUS 0CAJKOB B KU~
KOCTSIX.

Jnst BA3KMX TPORYKTOB M Cpell NPUMEHSIOTCS
paMHbIe, SIKOPHBIE M CHEIHAJIbHBIC THITHI MEIIAJIOK -
IIIHEKOBBIE U JICHTOUHBIC MEIIANKH (pHC. 4).

Bri0op THIIa MemaiKku onpeaensercs, cBoicTBa-
MU paboyell cpebl HaXOAsIIeHCsl BHYTPH armnapara, B
CBOIO Ouepelb TeOMETPHUYECKHE pa3Mephl 3aBHCAT OT
(hopmbl 1 0Obema anmapara. [3, 4].

Lenpro 1aHHON pabOTHI SBISAETCS, HCCIICIOBAaHHUE
BIMSTHUS 00BEMA amnmapara Ha AMaMETp HepeMelinBa-
IOLIEro yCTpoicTRa.

|
S

Puc. 4 — CxeMbl MeIIAJIOK: a — IITHEKOBBIX; 0 — JIEHTOYHBIX
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Puc. 5. JlonacTHas memanaka

ey

OO0BEKTBI 1 METOABI HCCIEOBAHMIT

O0bekramu UCCIIEI0BAHUS SIBJISIFOTCS,
TepeMEeNINBaONIe YCTPOHCTBA (MELIalKH), LIMPOKO
HCIOJNb3YEMbIE HE TOJIBKO B MMUIIEBOM, HO 1 BO MHOTHUX
JpYTUX OTPACISAX MPOMBIIUIEHHOCTH.

PesynbTarnsl u ux o0cy:xaeHHE

IIpu pacuére OCHOBHBIX F€OMETPUUECKUX pa3Me-
POB HEpPEeMEIINBAIOILEr0 YCTPONUCTBA, a UMEHHO JAua-
MeTpa Melaliki, MO’KHO 0OpaTUTh BHUMaHHE Ha cle-
Jytomuit GpakTop, 4To AUAMETpP HANPSIMYIO 3aBUCHUT OT
KOHCTPYKI[MOHHBIX [TapaMeTpPOB arrapara.

Juamerp anmapara onpenensercss U3 OCHOBHOIO
ypaBHEHHs 00bEMHOTO pacxosia, pPacCYUTHIBAEMOTO TI0

bopmye (1):

V(D). 1 (1) -
20(3000) 1
12.5(2400)
8.0(2000)
2.5(1400) -
1.00(1000) -
0.10(500) 1

0 4

360 660 1330 2200 d, vm

Puc.6. 3aBucumocTh  aHameTpa
ycTpoiicTBa OT 00bEMa anmapara

TICPEMECUINBAIOIICTO

Cnucok JIuTeparypsbl

Y.l )
D:3/4V1 5 )
h=(10..1,5)D 3)

rae V — 910 00séMm ammapara, m*; D — 310 1uameTp
ammapara, M; h — 3To BeIcOTa ammapara, M.

PaccMmoTpuM pacueT nepeMennBaroero ycTpoi-
CTBa Ha MPUMEPE JIOMACTHON MeIIaiIKu (puc.S).

Ucxons u3 pacyeroB guamerpa ammapara D u
o0beMHOrO pacxoma V [3, 4], ompenensieM auameTp
Memmaiku d mo popmyie (4):

%:1,4...1,7 4)

d yrounsiem o F'OCT 20680-75.
Pa3zmepsl JionacTu mepeMenInBaroIIero ycTpoi-
CTBa HAXOJATCS 10 (hOpMyJIaM:
bM

a0 ©
h/
4[_0,4,.‘1,0 ©)
1/ _
4,_0,25 @)

rne D —muamerp anmapara, M;

d — muameTp MeIIaaKu, B 3aBUCUMOCTH OT
BSI3KOCTH MICPEMEIIUBACMOI CPEIIBI, M;

h  —5To BeIcOTa JIOMIACTH, M;

h — 3To BEICOTA ammapara, M;

| — 3TO /MUIMHA JTONACTH MEMIaNKH, M. [5, 6, 7].

[IpumMep 3aBUCHUMOCTH AMaMETpa IEPEMEIInBa-

IOIIET0 YCTpOoicTBa OT 00bEMa ammapara ¥ JHaMeTpa.
N300paKeHbI Ha pHC.0:

BruiBoabI

B 3awiroueHume MOXHO CHE€NaTh BBIBOJ, 4YTO
KOHCTPYKTHBHBIE  IapaMeTpbl  ME€PEMEIIMBAIOIIETO
YCTPOWCTBA HAMPSIMYIO 3aBUCAT OT KOJIUYECTBA Iepe-
pabarbiBacMOii cpesbl ¥ 0T 00bEMa annapara. C yBemu-
YyeHueM 00bEMa Oy/IeT yBeIM4MBaThCs AUAMETp arla-
para U COOTBETCTBEHHO JUAMETP MEPEMELINBAIOLIETO
YCTpOMHCTBA.
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INFLUENCE OF VOLUME APPARATUS ON DIAMETER OF STIRRER
Pchelintseva O.N.

The paper considers the process and types of mixing, mixing devices design, mathematical
description of the stirrer diameter dependence of the volume of the device.

Keywords: the device, the mixer, the mixing device, volume, diameter.
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9KOHOMMKA ¥ OPTAHM3AIINA CEJIBCKOI'O

XO3AMCTBA

YIK 637.07

POJIb UHANKATUBHOI'O IIVTAHUPOBAHMUS B PA3SBUTUHU
MOJIOYHOITPOAYKTOBOI'O NOAKOMIIVIEKCA

Sumusaxos B.M., Dponos J[.H.

BI)I,Z[CJ'ICHI)I OCHOBHBIC CYHICCTBEHHBIEC IPU3HAKH, KO TOPLIC HeO6XOZ[I/IMO YUYUTHIBAaTh B
IMPaKTUKE IUIaHUPOBAHUS U YIIPABJICHUS MOJIOYHOIIPOAYKTOBBLIM ITOJAKOMIIJIEKCOM. O6ocHOBaHa
HCO6XOZ[I/IMOCTI> MOACIUPOBAaHUA ACATCIIBHOCTH ITOAKOMILJIEKCA U (I)yHKHI/IOHI/IpOBaHI/ISI
HpOFH03HOﬁ CUCTEMBI €TI0 XO3HﬁCTBOBaHHﬂ, TNO3BOJIAONIass OHPEACIINTL MEPCIICKTUBHBIC
PE3YIbTAThI IPU PpA3JIMYHOM COOTHOIICHUN (baKTOpOB. ,Z[J'IH peajin3aniii CUCTEMbI INTAHUPOBAHU ST
MOJIOYHOIPOAYKTOBOI'O ITOAKOMIUIEKCA MNPEAJIOKEHA CHUCTEMAa 3KOHOMHUKO-MAaTEMaTHYCCKUX
MOZ[eﬂeﬁ " pacy€TOB SKOHOMETPHUYCCKOI'O THUIIA.

Knrwouegvie cnosa: monouHonpooykmoeulii  NOOKOMNIEKC, UHOUKAMUBHOE NIAHUPOBAHUE,

OKOHOMUKO-MamemamuveckKue MO@@]IM, 2ocy()apcm6eHHoe pecyiuposanue, njiaHuposanue,

ynpasneHue.

Introduction

Indicative planning is a vital tool for indirect state
influence on economic processes, which provides, on
the one hand, the optimization of the combination of
interests of various market participants, and, on the
other hand, policy priorities in the short and long
term. Indicative planning can be considered as the
coordination mechanism and activities of subjects of
control and management.

Using the system of indicative planning in general
is done according to the principle: market — as far as
possible, plan — as far as necessary. Meanwhile, there
are quite a number of variants of the ratio between the
market mechanism and planning, including statutory
planning procedures, the choice of priorities of the
national socio-economic development and mechanisms
for their implementation.

Extensive and systematic use of indicative planning
in the practice of state regulation necessitates finding
the ways of introducing functionally new methods of
scientific foresight to the algorithm of planning. One of
them is goal-setting of agricultural producers and other
participants of market relations, representing one of
the stages of planning, allowing to set priorities in the
development of agricultural production.

Indicative planning in the conditions of
contradictory interests between the state and
agricultural producers contributes to the high level
of decision-making for the future, makes it possible
to smooth these contradictions and develop a plan of
development acceptable to all parties.

The research work is aimed at the development
of conceptual bases of indicative planning in the
management system of dairy product subcomplex,

at clarification of its contents, at reasoning the
recommendation and orienting indicators necessary to
change the strategy of the development of agricultural
production in the market conditions.

Objects and methods of the research

The object of study is the process of economic
development of dairy product subcomplex. The subject
of the research is instrument-methodological tools,
algorithms and technologies of indicative planning
and the development of medium-term forecasting
scenarios of the development of dairy product
subcomplex.  Instrument-methodological — research
system is determined by combination of methods for
scientific and economic research: dialectical, statistical,
typological, inductive and deductive analysis,
economic-mathematical modeling, sociological survey,
expert evaluation and monographic study. In the process
of scientific research the target-oriented and normative
approaches to the indicative planning were used.

Results and their discussion

New economic conditions require the application
of the principles of planning considering the impact of
changes in the internal and external environment, and
consideration of the independence of economic entities.

Therefore, a transition to the indicative planning,
with a recommendatory nature in relation to the
agricultural producers is necessary.

Among the essential features of indicative
planning the advisory, optional indicator of the
planning documents that orient their function, the
voluntary choice character of any proposed solutions
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or nonparticipation in scheduled activities, possibility
of future registration of indicative planning data with
additional agreements, treaties, contracts, or other
forms of mutual obligations should be mentioned.

As the main levers of state regulation used in the
indicative planning in agriculture, it is proposed to use
[2,6,7]:

1. Prices (guaranteed, mortgage, purchasing
prices, price premiums).

2. Loan (subsidized, commodity, investment).

3. Budget (budgetary loans, compensation
payment, leasing, subsidies, purchase advances to the
state fund, financing for government programs).

4. Taxation (taxation benefits, tax differentiation).

5. Insurance.

6. External economic activities (customs duties,
export support).

The specific feature that should be considered
when designing ways to improve the efficiency of
dairy product subcomplex in its indicative planning is
that it functions as bio-technical economic system. The
development of organizational-economic mechanism
of regulation of the subcomplex, including strategic and
operational plans at every stage must take into account
its main properties that characterize the economic
essence of the subcomplex as a system.

The central problem in the development of dairy
product subcomplex is the formation and organization
of specialized milk-raw material zones. These issues
need to be solved through: a) intensive development
of central technological link of the subcomplex — dairy
cattle-breeding, where the most pressing problem is the
increasing impact of genetic and production potential;
b) active and guiding role of the dairy industry in the

organization of raw material zones and providing the
development of raw material sources. In the system of
the subcomplex these are the leading complex-forming
links where efforts should be focused to raise the entire
chain of its production activities.

We need fundamentally new approaches to
organization, planning and production technologies in
the industry. In particular, to identify opportunities to
increase the efficiency of production the system of its
factors, their correlation and extent of use should be
determined [1,2,3,4,5]. Also the regulation of sectors of
the subcomplex should be carried out through a system
of target indicators of the sectoral programmes.

We offer development and implementation of the
system of indicative planning implemented in 9 stages
(Fig. 1):

The authors offer the development and
implementation of the system of indicative planning to
be implemented in 9 stages (Fig. 1):

This scheme can be implemented on the basis
of economic-mathematical models (correlation and
regression, optimization), balance methods and direct
calculations.

The variety of system-forming factors operating in
the subcomplex, absence of mechanism for determining
their integrated impact do not allow to consider their
role in the solution of specific tasks: it is desirable, but
very difficult.

Therefore, under the use of the system analysis
there have been revealed two level of approaches: a) with
the consideration of a limited range of system-forming
factors, but with a fairly high numerical specification; b)
with the maximum possible consideration of interactions
and a smaller share of the quantitative characteristics. It

1. Analysis of the initial state of subcomplex

|

2. Setting goals and defining the development strategy of the
subcomplex

|

3. The forecast of the main characteristics, target parameters and
the amount of the final product

|

4. Determining the system of program activities for achieving the
goals and development strategies of the subcomplex

|

5. The alignment of goals and resources, a forecast for resources
supply

|

6. Development of variants of plans — forecasts of the
subcomplex and local forecasts of industries and enterprises

|

|

7. Coordination and optimization of variants, local forecasts

|

8. Evaluation and selection of variants

|

9. The selection of priority activities in the structure of variants
and local forecasts

Figure 1. The stages of development of indicative planning dairy product subcomplex
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1.Development
of local forecasting
methods

2.Development of
system of interrelating
models based on the
local methods of the
subcomplex

3. Specification
and development of

Separate models and subsystems of forecasting models that need
to be interconnected and constitute a single system for the purposes of
planning and forecasting, providing the coordination of individual
models and calculations in accordance with the requirements of the
research.

Models subsystems, their interaction, consistency of their use,
methods of evaluation of the resulting plans-forecasts are specified

and coordinated. The appropriate programs for solving problems on
computers (information and software) are developed.

During the development of the system of models and
calculations for planning and forecasting and their practical use
the clarification of some elements takes place.

some local systems
and methods

Figure 2. Stages of models system development

should be used mathematical modelling as an effective
tool of planning and forecasting that can provide a high
degree of validity, timeliness, and accuracy of plans-
forecasts. The main content of the process of modeling:
constructing models on the basis of a preliminary
study of the object or process, highlighting its natural
features; theoretical and experimental analysis of the
model; comparison of modelling results with actual data
about the object or process; adjustment of technical and
economic parameters and the structure of the model
and its objective functions [2, 6, 7].

The implementation of system of planning of dairy
product subcomplex requires a system of economic
and mathematical models and econometric calculations
based on the use of statistical information of the
retrospective character, the assessment of individual
variables, their parameters, and formalization of
relationships describing basic relationships of elements
forming the economic system.

Development of econometric models system and

Cnucok JIuTeparypsbl

calculations for indicative planning should involve
three stages (Fig. 2).

Both separate models and system of planning
models, must meet the requirements: to have a clear
sequence (algorithm) of forecasts-plans developing
with the given character and values of the original
information; to take into account multi-factor relations
of forecasting processes and parameters; to identify the
most sustainable regularities and trends in the analysis
of the obtained results, to contribute to the concordance
of forecasts-plans, providing their consistency and
mutual adjustability.

Conclusions

Thus, an econometric modeling system and
calculations of indicative planning dairy product
subcomplex can be represented as a set of methods
and models to provide a consistent forecast of its
development.
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THE ROLE OF INDICATIVE PLANNING IN THE DEVELOPMENT OF DAIRY
PRODUCT SUBCOMPLEX

Zimnyakov V.M., Frolov D.I.

The article deals with important signs which are necessary to be considered in planning and
managing dairy product subcomplex. The authors have reasoned the necessity of modeling the
subcomplex operation and work of its forecast management system which helps to identify
the promising results obtained under different correlation factors. For the implementation of
planning system of the dairy product subcomplex a system of economic-mathematical models
and calculations of the econometric type has been proposed.

Keywords: dairy product subcomplex, indicative planning, economic-mathematical models,
state regulation, planning, management.
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IOPSJIOK PACCMOTPEHMUSI,
YTBEPKJIEHUSA 1 OTKJIOHEHUS
CTATEN

B Hay4HO-TEOpeTHYECKOM U MPAKTHYECKOM XKYp-
Hasie «l/IHHOBAIMOHHAsI TEXHWKA M TEXHOJIOTHS» ITy-
OJMKYIOTCSl CTaThbl, OO30pHBIE CTaThbH, JOKJIAJbI, CO-
OOILCHNUS, PELEH3UH, KPaTKHe Hay4HbIC COOOILICHUS
(mncebMa B penakiuio), MH(GOpPMAIMOHHEIE ITyOIrKa-
LIHH.

Pykonuch J0/mKHA COOTBETCTBOBATH TPEOOBAHM-
sIM K 0(hOpMJICHHUIO CTaThu. Pykomucu, npencTaBieH-
HBIC C HapylICHWEM TPeOOBaHW, peaakuuell He pac-
CMaTpHUBAIOTCSL.

Pyxonucu, moctynaromye B JKypHAJ, JIOJDKHBI
UMETh BHEIIHIOI PELEH3HIO CIICIHAINCTOB COOTBET-
CTBYIOIIMX OTpAacyieii HayK C yYEHOHW CTENEHBIO JOK-
TOpa WJIM KaH/U/1aTa HayK.

Pyxonuch Hay4HOW CTaTbu, MOCTYNHBIIAs B pe-
JAKIHUIO JKypHaja, pacCMaTpUBaeTCsl OTBETCTBEHHBIM
3a BBIIYCK Ha IIPEAMET COOTBETCTBHS NMPOPHIIIO Kyp-
Hayla, TPeOOBaHUSM K OQGOPMIICHHIO, IIPOBEpSeTCS
OPHUIMHAIBHOCTh B CHCTEME «AHTHIUIATHar), peru-
CTpHUpYyeTCSl.

Penakiyst opraHusyeT peLEeH3MpOBAaHHE IPea-
CTaBJIEHHBIX pyKomnmceil. B xypnane myGnukyrorcs
TOJIBKO PYKOIIMCH, TEKCT KOTOPBIX PEKOMEHIOBAH pe-
LICH3eHTaMU. BBIOOp peleH3eHTa OCYIIeCTBISETCS
peLIeHneM ITTaBHOTO peIaKTopa MM €ro 3aMeCTUTEIISL.
Jnst mpoBesieHnsT pelieH3UpOBaHMs PyKOIUCEH cTaTel
B KayeCTBE PELEH3EHTOB MOTYT IIPUBIICKAThCS Kak
YWICHbl PEIaKIMOHHOHN Koyernu xypHaia «l/HHOBa-
LIMOHHAsI TEXHWKA W TEXHOJIOTHUS», TaK M BBHICOKOKBa-
T (UIMPOBAHHBIC YUCHBIE U CIICIIMAINUCTHI APYTUX Op-
raHW3alWi U TPeIIPHUIATHH, 00IaJaonme NyOOKHMU
podecCHOHAILHBIMU 3HAHUSMH U OITBITOM PaOOTHI 10
KOHKPETHOMY HayYHOMY HAallpaBJICHHIO, KaK MpPaBHIIO,
JIOKTOpa HayK, mpodeccopa.

PenieH3eHThI yBEIOMIISIFOTCSI O TOM, YTO MPUCIIaH-
HBIC M PYKOIIUCH SIBIISIOTCS YaCTHOH COOCTBEHHOCTBIO
ABTOPOB M OTHOCATCSI K CBEICHHSM, HE TOUICKAIINM
pasmiameHuio. PelieH3eHTaM He pasperaercst Jenarb
KOITMHM CTaTel JJIsl CBOMX HYXJ. PeriensnpoBanue npo-
BOJMTCS KOH(pUAeHIMansHOo. Hapymenue koHguneH-
LUAJILHOCTH BO3MOXKHO TOJIKO B CJIydae 3asiBICHHUS
pELIeH3eHTa O HEJI0CTOBEPHOCTH MM (abChpUKALIIH
MarepuasoB, H3JIO)KCHHBIX B CTaThe.

Ecnu B perieH3ny Ha CTaThlo IMEETCs yKa3aHUe Ha
HEO0OXOMMOCTb €€ UCTIPABIICHUSI, TO CTaThs HAIPaBJIs-
eTcs aBTopy Ha J0paboTky. B saToM ciydae naroit mo-
CTYIJICHUS B PEIAKIMIO CUUTAETCS JlaTa BO3BPAICHUS
JopabOTaHHON CTaThH.

Ecnu crarbs o pekoMeHAalMK peleH3eHTa Moj-
BEpIVIaCh 3HAUUTEIBHON aBTOPCKOH nepepaboTke, oHa
HalpaBiIsieTCsl Ha MOBTOPHOE PELEH3MPOBAaHUE TOMY
)K€ PELICH3CHTY, KOTOPBIA c/enan KpUTHYECKHUE 3ame-
YaHUsL.

Penakmus ocrasisier 3a co00i IpaBO OTKJIOHEHHUS
cTaTei B ciIydae HECOCOOHOCTH MIIM HEXKEJIaHUST aBTO-
pa y4ecTb TOKellaHus pelaKIHu.

[Tpy HaTMUUK OTPULIATEIBHBIX PELIEH3UH Ha PyKO-
MUCH OT JIByX Pa3HBIX PELEH3EHTOB WU OAHOH pereH-
31U Ha ee JIOpadOTaHHbBII BAPHAHT CTAThsl OTKIIOHIETCS
OT ImyOnuKanyuy 6e3 pacCMOTPEHUs! APYTUMH WICHAMHU
pEIKOJIETUu.

Pemenne 0 BO3MOXXHOCTH ITyOJIMKaLIUK 1TOCIIE pe-
LEH3UPOBAHUSI NIPUHUMACTCSl IVIABHBIM PEIAKTOPOM,
a 1pH HEOOXOTMMOCTH — PEAKOJIIETHEH B LIEJIOM.

damuust pereH3eHTa MOXET ObITh COOOIIeHa aB-
TOpPY JIMIIb C COITIACUS PELICH3EHTA.

Penakmus sxypHaiza He XpaHUT PYKOIIMCH, HE TIPH-
HATBIC K IeyaTH. PyKoricu, IpUHATHIE K ITyOIMKAIIH,
He BO3BpalnarTcs. Pykomucu, moixyduBIINE OTpPHUIIA-
TEJILHBIM pe3ysbTaT OT PELEH3EHTa, He IyONHKYIoTCs
U TaK)K€ HE BO3BPALIAIOTCS aBTOPY.

TPEBOBAHUSA K O®OPMJIEHHUIO
CTATbHU

Hayuno-TeopeTndeckuil 1 IpakTHUECKUHN KypHAT
«/HHOBaIMOHHAs TEXHUKA M TEXHOJIOTHUS» ITpEAHA3Ha-
YeH JUIsl yOJIMKauK CTaTel, MOCBALIICHHBIX Ipo0Ie-
MaM MHIIEBOH W CMEXHBIX OTpAacieil MPOMBIIUICHHO-
CTH.

Crarbst J0JDKHA OTBeYaTh MPoQuITo XypHaia, 00-
JlaJiaTh Hay9HOH HOBHU3HOM, ITyOJIMKOBATHCS BIIEPBEIE.

OObem crarhy (BKIIIOYAsh CIIMCOK JIMTEPATypHl,
TaOIMIBI U HA/IIUCU K PUCYHKaM) JIOJDKEH ObITh 5—10
cTpanuil. TekcT cTaTby JOJDKEH ObITh HareyaraH Ha Oe-
noi Oymare ¢opmara A4 (210%297 mm) ¢ ogHOI cTO-
POHBI JICTA B OZIHY KOJIOHKY.

Bce cTpaHuIpl JOMHKHBI UMETH CILIOIIHYIO HyMe-
panuio MocpeHe BHU3Y.

Cratbs BKIIIOUAET CIIEIYIOIIEE.

1. Uanexc YK (yHHBepcalbHBIH JECSTUYHBIN
KJ1accu(UKaTop)—Ha IIepBOM CTpaHHIIE B JIEBOM BEpX-
HEM YIIIy.

2. MHnnuans! 1 paMuIny BCeX aBTOPOB Yepes 3a-
IATYO.

3. 3aronoBok. HasBanue crarbu JOKHO OBITH
kpatkuM (He Ooinee 10 cioB), HO MH(OPMATHBHBIM
U OTpakaTh OCHOBHOM pe3y/bTaT nccieoBaHui. 3aro-
JIOBOK HAOMPAIOT MOJY)KUPHBIMH IIPOIMCHBIMH OyKBa-
MU, pasmep mpudTa 12. B 3armaBun He nomyckaercs
yrnoTpeOiieHne COKpalleHUi, KpoMme OOLenpHu3HaH-
HBIX.

4. Arnoranus (ue 6onee 800 me4aTHBIX 3HAKOB).
OTpakaeT TeMaTuky CTaTbH, LIECHHOCTh, HOBH3HY, OC-
HOBHBIC TTOJIOKEHHUS M BBIBOZIBI MCCIICIOBAHNH.

5. Kirouesie cioBa (He 6oiee 9).

6. Tekct crarbu 0053aTEIBHO JIOJDKEH COAEPIKATh
CJIC/TYIOLIME PA3/ICIIbL:

«BBemenune»—yactb, B KOTOPOH HPUBOIAT KpaT-
Knii 0030p MarepuasioB (ITyOJMKaIuii), CBS3aHHBIX
¢ pemraeMoii mpoo6iaeMoil, 1 000CHOBaHHE aKTyaJlbHO-
ctu uccinenoBanust. CChbUIKM Ha IIUTHPOBAHHYIO JINTE-
parypy Harorcst o mopsaky HomepoB (¢ Ne 1) B xBa-
JpaTHBIX CKOOKax. [IpM LUTHPOBaHUM HECKOJIBKUX
paboT CCHUIKM pacrojiararoTcsi B XPOHOJIOTHYECKOM
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nopsiike. HeoOxommmo ueTko chopMynnupoBaTh LElb
HCCIIeJOBaHNSI.

«O0BEeKTHI H METObI HCCJICA0BAHMID):

- U ONHMCaHWs OKCIIEPUMEHTAIBHBIX pa-
060T—4acTh, KOTOpPasi COACPXKUT CBEICHHS 00 00BEKTE
WCCIIEJOBaHMS, ITOCIIEIOBATEIIFHOCTH ONEpalfid Mpu
MIOCTAHOBKE SKCIIEPUMEHTA, MCIOJIb30BAaHHBIX MPHOO-
pax u peaktuBax. [Ipu ynomuHanuu npuOopoB 1 060-
PYIOBaHHMSI YKa3bIBAaeTCsl Ha3BaHME (MPMBI Ha S3bIKE
OpHI'MHaNa U cTpaHsbl (B ckoOkax). Ecim meron maio-
W3BECTEH WJIM 3HAYMTEIFHO MOMU(UIMPOBAH, KpoMe
CCBUIKH Ha COOTBETCTBYIOILYIO ITyOIIMKAIIUIO, IAI0T €T0
KparKoe OIMCaHue;

- U ONHUCAaHUsl TEOPETHYECKHUX HCCIeI0oBa-
HUM—4acTh, B KOTOPOH IOCTAaBJICHbI 3aJ[a4M, yKa3bl-
BAIOTCSl CJCJaHHBIC JONMYIICHUS W IPUOIMKEHUS,
TIPUBOANTCSI BEIBOJ] M PELLIEHUE OCHOBHBIX YPAaBHEHUH.
Paznen He cienyer meperpyxarb MPOMEXKYTOYHBIMU
BBIKJIA/IKAMH U OITMCAHUEM OOIIEH3BECTHBIX METOIOB
(HampuMep, METOJ0B YHMCICHHOTO pEIICHMs ypaBHE-
HUM, €CIIM OHM HE COZIEpIKAaT 3JIeMEHTa HOBU3HBI, BHE-
CCHHOTO aBTOPaMH);

«Pe3ysbTaThl 1 HX 00CYK/ICHHE» —4aCTh, COAEP-
JKalask KpaTKoe ONHCAaHUE IOJTYYEHHBIX SKCIIEPUMEH-
TAJIBHBIX JIAHHBIX. V310KeHHE pe3yJbTaToB JIOJKHO
3aKJII0YaThCsl B BBISIBICHUM OOHApY)KCHHBIX 3aKOHO-
MEpHOCTEH, a He B MEXaHUYECKOM IIepecKase Cozepxa-
HUs Tabnui 1 rpadukoB. Pe3ynbraTbl pekoMeHyeTcs
n3jarathb B mpouieameM BpeMeHu. OOcyxkIeHue He
JIOJDKHO TTOBTOPSITH PE3YJIbTAThl HCCIICIOBAHMS.

«BbIBOIBI» B KOHIE pasnena pekoMeHIyeTcs
c(OpMyIIMpOBaTh OCHOBHOM BBIBOJI, COJACPIKAIIUI OT-
BET Ha BOIIPOC, IIOCTABJICHHBIN B pazzeie «Beenenue».

Tekct crarbu JOJKeH OBITH HaOpaH cTaHIapT-
HeiM mpudrom Times New Roman, kers 10, mMex-
CTPOYHBII MHTEpPBaJI—OAUHAPHBIN, MOIsA—2 cM. TekcT
HaOuparsk 0e3 NPHHYIUTEIBHBIX IEPEHOCOB, CIIOBA
BHYTpH ab3a1a pasaessiTh TOIBKO OJJHUM NPoOeIIoM, He
UCIIONB30BaTh MPOoOeibl Ul BeipaBHUBaHus. Ciemyer
n30erarb Meperpy3ku crareil OONBIINM KOJIMYECTBOM
(dopmy, TyOIMpOBaHUS OJHHUX U TEX JKE PE3yNIbTaToB
B TaOnmumax u rpaukax.

MaremaTnyeckue ypaBHEHHMs] W XHMHYeCKHe
(hopmyabl 107DKHBI HaOUpaTkest B pefakTope Gopmyn
(ucmostb3oBaTh  anmmmiickmii  andgasut) Equation
(MathType) wmm B8 MS Word omauM oObekToM, a He
COCTOSITh M3 4acTei. HeoOxoaumo mnpuiepKuBaThCs
CTaHJApPTHOIO CTHJISI CUMBOJIOB M MHJICKCOB: aHIJIMH-
ckue—kypcuBoM (Italic), pycckue u rpedeckue—mps-
MBIM HIPUPTOM, C yKa3aHHEM CTPOUHBIX M ITPOIHUCHBIX
OyKB, BEPXHHMX M HIDKHMX HWHJECKCOB. XHUMHYECKHE
(dopmynbel HabuparoTest 9-M KerieM, MaTeMaTHYeCKHe —
10-m. dopMmynbl U ypaBHEHHUSI MEUaTAIOTCS C HOBOM
CTPOKH M HYMEpYIOTCS B KPYIJIBbIX CKOOKax B KOHIIE
CTPOKH.

PucyHkH JTOJDKHBI OBITH TIPE/ICTABICHBI B popma-
Te *.png, *.jpg wm *.tiff. IlogpucyHounas momnuce
JIOJDKHA COCTOSITh M3 HOMepa u HazBaHus (Puc. 1. ...).
B Tekcre crarbu 00s3aTENbHO JOJDKHBI OBITH CCBUIKH
Ha IPEe/ICTaBICHHBIC PHUCYHKH.

I'padpuku, quarpaMmbl U T.I. PEKOMEHIYETCS
BBITIOJIHATH B nporpammax MS Excel mim MS Graph
U BCTABJATH KAPTHHKOH. TaOMuubl TODKHBI UMETh
3aroJIOBKM ¥ TOPSIKOBBIE HOMepa. B Tekcre crarbu
JIOJDKHBI IIPUCYTCTBOBATH CCHIIKH HA KKIYIO TaOIHILY.

Tabnuupl, rpadyiku W aUarpaMMbl HE JIOJDKHBI
MPEBBIIIATH 110 MUpUHE 8 cM. J{oMmycKaroTes CMBICIIO-
BbIC BBIJICIICHHS — [TOTY>KUPHBIM HIPH(TOM.

7. Cnmcok nureparypsl. bubmmorpaduuecknit
crincok opopmirsercst cortacio TOCT P 7.0.5 — 2008
«bubnmorpadpuueckas ccpiika». CIUCOK JIUTEPaTyphl
MIPUBOINTCS B MOPSIKE IIUTHPOBAHMS paboT B TEKCTE.
B Tekcre crarbu 1aeTcst HOPSAKOBBIM HOMEp HCTOUHH-
Ka U3 CIHCKa IUTHPYEMOMW JUTEpaTyphbl B KBaJAPATHBIX
ckoOkax. CChUIKM Ha DJIEKTPOHHBIEC JOKYMEHTBI JI0JIK-
HBI opopmirsaTeest cortacHo ['OCT 7.82-2001 «bubnu-
orpaduyeckas 3anuck. bubnuorpaduyeckoe onncanne
JIEKTPOHHBIX PECYPCOBY.

He pexomenayeTcst HCIONB30BaTh OoJiee Tpex UH-
TEPHET-MCTOYHHUKOB, a TaKXKe JINTeparypy, C MOMEHTa
n3/1aHus KOTOpoH mpomwto 6onee 10 yer.

B crmmcok nmTeparypbl HE BKIIIOYAIOTCSI HEOITY-
OnMKoBaHHBIE paOOTHI, yU4eOHHUKH, ydeOHBIC 1MOCOOUS
Y TE3UCHI MaTEePUAJIOB KOH(EPEHIIHH.

8. ITonHoe Ha3BaHME yupexAeHUs (MecTo pado-
ThI), TOPOJ, TOYTOBBIA aApeC W WHIACKC, TENl., e-mail
(opraHu3zanmn).

9. Ha anrmiickoM si3bIke HEOOXOIMMO TpeJcTa-
BUTH CIICTYIONIYI0 HHPOPMALHUIO:

a) 3arIaBUe CTaTby; 0) MHUIMAIBI U (JaMUJINH aB-
TOPOB; B) TEKCT aHHOTAIMM; T') KiroueBble cioBa (key
words); 1) Ha3BaHUE YUpEkIeHHUs (C yKa3aHUEeM IT0UTO-
BOTO ajpeca, Tell.,

e-mail).

B ciydae HecoorBercTBUSI O()OPMIICHHUSI CTAThU
MPEbSBISIEMBIM TPEOOBAHUSM CTaThsl HE ITyOJIMKYeT-
csi. Crarpy ozuiexar o0IieMy pelakTHPOBAHHIO.

B penakuuro mpeaocTaBisioTCs:

1) snexTpoHHast BepcHst cTaTbu B porpamme MS
Word 2007-2013. ®aiin cratbu ciexyeTr Ha3BaTh IO
(ammun iepsoro asropa—Ilerposl'Tl.doc. He nomy-
CKaeTCs B OJTHOM (haiiiie moMeIars HECKOJIBKO (aiiiios;

2) npuaokuTh rpadguku u pucynku B ¢popmare
rpaguyecknx ¢aijaos *.png, *.jpg nam *.tiff; Ta-
O0smmubl B popmare excel.

3) cBeagenusi 00 aBTOpax (Ha PyCCKOM M aH-
IIMICKOM SI3BIKaX): (aMuiIns, UMsl, OTYECTBO Kaxk-
JIOTO COaBTOPA, MECTO M ajpec paboThl C yKa3aHUEM
JIOJDKHOCTH, CTPYKTYPHOTO MOApa3JeleHus, yYeHOU
CTEIICHU, 3BAaHMsS; KOHTAKTHBIH Tele(oH, IOMalIHUI
ajipec, JIEKTPOHHAS 110YTa, JaTa POXKACHHS. 3BE3/104-
KOM yKa3bIBaeTCsl aBTOP, C KOTOPBIM BECTH IIEPEIHCKY.
®aiin cienyer Ha3BaTh 10 (GaMIIIMK IIEPBOTO aBTOPA—
IerpoBl'TI_Amnkera.doc;

5) pelleH3HusI HA CTATHIO, 0POPMIICHHAS COTIIACHO
o0pasiry, OT BHELIHEro pereH3eHTa. [loanucey BHemHe-
TO PELICH3EHTA 3aBEPSICTCS COOTBETCTBYIOIIECH KaJpo-
BOM CTPYKTYpOH.
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JUISI BKJIIOUEHMS B BA3Y JAHHBIX AGRIS CTATBSI JJOJKHA CONEPKATD
CJIEAYIOUIYIO HHOOPMAILIMIO:

1. CBGHGHI/IH 00 aBTOpax: ( ®HUO Bcex ABTOPOB Ha PYCC. U aHIJI 13, IOJIHOC HAa3BaHUC OpPraHU3aliu — MECTO
pa60T},1 AaBTOPOB, aAp€C 3J1. NOYThI, JOJDKHOCTD, YUCHAA CTCHCHB).

2. Ha3zBanue crarby (Ha pyCCKOM M aHIVIMHCKOM SI3bIKaX);

3. Pedepar (Ha pycckom ¥ aHDIHICKOM si3bIkax) 200- 250 cios;
He CJIEAYyEeT HAUMHAaTh pe(bepaT C IIOBTOPECHUS HaA3BAHUS crarpu! H€O6XOHI/IMO OCBETHUTH LEJIb UCCITIEN0BaHUs, METOAbI, PE3YJILTAThI
(C TIPUBEACHUEM KOJIMICCTBEHHBIX I[H.HHI)IX), YETKO C(pOpMyJ'IPIpOBaTB BBIBOJBI. He JOIyCKAaTCA p3.36I/IBKa Ha a63aI_U)I " UCIIOJIB30-
BAaHHUEC BBOIHBIX CJIOB U O60pOTOB! HeO6XOZ[I/IMO TIPEACTaBIATE CBEACHUSA 00 o0beKTax HCCJICOOBAHUA. CJ'IBI[I/ITI), 4TOOBI B TEKCTE
He OBLIO TIOBTOPOB U BBOAHBIX 060p0TOB Tuna «Ha ocHoBanun TIPOBEACHHBIX I/ICCJ'ICHOBaHI/II‘/'I MOKHO CKa3aTb» (BHOJIHC J0CTAaTO4YHO

«YCTAHOBJICHO» WJIU «CACIIaH BI)IBOZ[))). Bce uncnurensabie — LII/ICI)paMI/I.

4. KiroueBble ciioBa (Ha pycCKOM ¥ aHIJIMHCKOM SI3bIKaX);
Tepmumsr Agrovoc aTo kiTroueBsIe coBa K Bartieit cTaThe, HCTIONB3yeMble B CHCTeMe ITUTHpOBanus Agris. OHM BBOIATCS HA aH-
IJINHCKOM SI3bIKE, U Jallle BCETO COBIIAAIOT ¢ KITIOUEBBIMH CJIOBaMH Bamelt crarsu. J{j1st IpOBEPKH COOTBETCTBHS KITIOUEBOTO CIIOBA
TepMHUHY AErovoc, BBEAUTE €r0 B IIOUCKOBOH cTpoke caiita Agrovoc. Eciu TepMun HalineH, 1o0aBbTe €ro B COOTBETCTBYIOIIEE
nosie (JOPMBI OTHPABKH CTATBH, €CIH JKe KIIOUEBOE CIOBO OTCYTCTBYET CPEeAM TEPMHHOB Agrovoc, TO HOmpoOylTe mogodparh

MAaKCHMaJbHO OIH3KHUif 10 cMbIciTy cHHOHHM. [Ipy oTIpaBke cTaThby HCHOIb3yHTe MHHEMYM 2 H MAKCHMYM 15 TepMHUHOB Agrovoc.
Cepeuc noucka mepmunos Agrovoc: http://aims.fao.org/skosmos/agrovoc/en/search?clang=ru

5. CHomcok JauTepaTyphl JOJDKCH OBITh MPEICTABICH HAa PYCCKOM SI3BIKE U HA JIATHHHUIIC (TPAaHCIUTEPAIIHs).
B criucke nuteparypbl He JOJDKHO OBITh CCBIIOK HA OJHOTO U TOTO K€ aBTOPa, MUHUMYM CCHUIOK Ha IIPAaBOBBIC H
HOpPMAaTUBHbBIC JOKYMEHTHI, HAJIMYHE CChUIOK Ha MHOCTpaHHbBIC MyOmuKkamu. He nomyckaeTcsl MaluHHEIA Tepe-
BOJI TEKCTA HA aHITIMHACKUHN SI3BIK.

TPAHCJUTEPAIIAA BUBJIUOT PAOMYECKOI'O ONTIMCAHMSI HAYYHOM CTATHA

Jlyist Toro, 4ToOBI MOTIacTh B 3apyOeskHbIe aHaMMTHYeCKHe 0a3bl JaHHbIX Scopus U Web of Science HeoOxo-
MO O(OPMIISITH CTaThbU (B TOM YHCIIE B JIEKTPOHHBIX HAYYHBIX XKYpHaJlaX) B COOTBETCTBHU C TPEOOBAaHUSIMHU
3apyOeKHBIX 0a3 TaHHBIX.

JTanbl NPeodPa30BAHUSA CCBLIKH

1) Ha caiire http://www.translit.ru (B pacKpbIBaIoLIeMCsl CIIMCKE «BAPHAHThD» BEIOMpPATh BAPHAHT, HAIIPUMED:
cucremsl [ocnenapramenrta CIIA - BSI). BerapisieM TEKCT CCBIIIKM Ha PyCCKOM SI3BIKE M HA)KUMAEM KHOIIKY «B
TpaHcauT». Ha3BaHue HaydyHOro KypHasia B TPAaHCIMTEPHUPOBAHHOM CITMCKE JIMTEPATyphl JOJDKHO COBIANATh C
TPaHCIUTEPUPOBAHHBIM HAa3BaHHEM JXKypHaJla, KOTOPOE 3apETHCTPUPOBAHO TIPH €T0 BKIIOYCHUH B MEXIyHaposI-
Hble 0a3bl TaHHBIX.

2) AHIIOA3BIYHBIC BEPCUM Ha3BaHWI MHOT'HMX ITyOJIMKaLuWii, )KypHAJIOB, KHHUT U T.J. MO)KHO HAWTH Ha caiite
Hayunoit anexrponnoit 6nomnorexkn eLIBRARY.RU (http://elibrary.ru/).

3) IlepeBomum c MOMOIIBIO OHJIAMH-TIEPEBOAYHKA BCE ONTMCAHUE HCTOUHHKA (Ha3BaHHE KHUTH, CTaThU U T.JI.,
KpOME aBTOPOB) HA aHIIMHCKHH SI3BIK, IEPEBOJ] PEAAKTHPYEM U IIEPEHOCHM B ()OPMHUPYEMBIH CITUCOK (32 TPaHCIIH-
TEpUPOBAHHBIM HA3BaHHEM ).

4) OObenuHseM ONUCAHUS B TPAHCIUTE M MepeBOHOE, 0(hOPMIISIsl B COOTBETCTBUU C NPHHSTHIMU TIPaBHU-
gamu. Hy»XHO packpbITh MecTO M3JaHus (HampuMep, Moscow), a Takke HUCIPaBUTh 0003HAUCHHWE CTPAHUIl Ha
AHTIIUICKUH A3bIK (HaripuMmep, BMecTo 124 s. — 124 p., S. 12-15 — pp. 12-15) u HOMepa («Ne» Ha «No.»). Kypcusom
BbIJIEIIsieM Ha3BaHUE UCTOYHHUKA (TIPH ONMCAHUY CTAaThH) MM Ha3BaHUE KHUTH (MOHOTpaduu, coopHuKa). Youpa-
em 3Haky npeanucanHoit mynkryauun (FOCT 7.1-2003) mexty o0nacTsiMU OIMCAHMS, 3aMEHSIEM UX Ha 3allsThIe,
aBTOPOB (BCEX) CTABHUM IIEPE/l 3arlIaBHEM.

Iopsinox npeodpa3oBaHusl CCHUIKH

[lepeBomyM CCBUIKY B TPaHCIUT U yOwmpaem 3Haku npennucanHoi myHkryanuu (IOCT 7.1-2003) mexiy
obnactsamu onvcanus (// 1 .—), 3aMEHIEM UX Ha 3alsThle, aBTOPOB (BCEX) CTABHUM IIEPEJI 3aIJIaBHEM:

Baitin M. L., Petrov D. E. Otrasl’ prava i otrasl’ zakonodatel’stva, Pravo i politika, 2004, Ne 1, S. 19-30.

[Moce TpaHCAUTEPUPOBAHHOTO 3aIIaBHs CTaThbU BCTABIISEM B KBaJIpaTHbIC CKOOKH II€PEBOJI 3aIVIaBUs HA aH-
DIMHACKUHN SI3BIK ¥ BBIJICISICM Ha3BaHHE sKypHaAJIa (KHUTH, MOHOTpa(MN) KypCHBOM:

Baitin M. 1., Petrov D. E. Otrasl’ prava i otrasl’ zakonodatel’stva [Sector of law and sector of legislation],
Pravo i politika, 2004, Ne 1, S. 19-30.
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Memnsiem «No» Ha «INO.» U CTpaHUIBI - «S.» Ha «pp.». OOA3aTeIILHO JOIKHBI OBITh YKa3aHbl NEPBBIA U 1O-
CJICIHUIA HOMEPa CTPAHUIL CTAThHU:

Baitin M. I, Petrov D. E. Otrasl’ prava i otrasl’ zakonodatel’stva (Sector of law and sector of legislation),
Pravo i politika, 2004, No. 1, pp. 9-30.

IIpumeps! opopmiieHHs CIHCKA JUTEPATYPhI B JTATHHHILE

Onucanue CTaTbu U3 ’KypHaJIa:
Osintsev A.M., Braginskii V.I., Ostroumov L.A., Gromov E.S. Ispol’zovanie metodov dinamicheskoi reologii
dlya issledovaniya protsessa koagulyatsii moloka [Application of dynamic rheology in studying milk coagulation
process]. Agricultural Commodities Storage and Processing, 2002, no. 9, pp. 46—49.

Onucanue cTaTbU U3 YIEKTPOHHOIO JKyPHaJIa:
Swaminathan V., Lepkoswka-White E., Rao B.P. Browsers or buyers in cyberspace? An investigation of
electronic factors influencing electronic exchange. Journal of Computer- Mediated Communication, 1999, vol. 5,
no. 2. Available at: http://www. ascusc.org/ jcmc/vol5/ issue2/ (Accessed 28 April 2011).

Onucanune crarsu ¢ DOI:

Korotkaya E.V., Korotkiy I.A. Effect of freezing on the biochemical and enzymatic activity of lactobacillus
bulgaricus. Food and Raw Materials, 2013, vol. 1, no. 2, pp. 9-14. doi:10.12737/2046

OnwucaHue cTaTbi U3 NPOAOIDKAIOIIET0Cs M3aHus (COOpHHUKA TPY/IOB)

Astakhov M.V.; Tagantsev T.V. Eksperimental’noe issledovanie prochnosti soedinenii «stal’-kompozit»
[Experimental study of the strength of joints «steel-composite»]. Trudy MGTU «Matematicheskoe modelirovanie
slozhnykh tekhnicheskikh sistem» [Proc. of the Bauman MSTU “Mathematical Modeling of Complex Technical
Systems’], 2006, no. 593, pp. 125-130.

Onucanue KHUTH (MOHOIpaduH, COOPHUKHU):
Berezov T.V., Korovin B.F. Bioorganicheskaya khimiya [Bioorganic Chemistry]. Moscow, Meditsina, 1990.
221 p.
Ot katastrofy k vozrozhdeniju: prichiny i posledstvija razrushenija SSSR [From disaster to rebirth: the causes
and consequences of the destruction of the Soviet Union]. Moscow, HSE Publ., 1999. 381 p.

Onucanne UurepHer-pecypcea:
Pravila Tsitirovaniya Istochnikov (Rules for the Citing of Sources) Available at:
http://www.scribd.com/doc/1034528/ (accessed 7 February 2011)

Onucanue quccepTaluy Wid apropedepara JuccepTanum:
Semenov V.I. Matematicheskoe modelirovanie plazmy v sisteme kompaktnyi tor. Diss. dokt. fiz.-mat. nauk
[Mathematical modeling of the plasma in the compact torus. Dr. phys. and math. sci. diss.]. Moscow, 2003. 272 p.

Onucanue 'OCTa:
GOST 8.586.5-2005. Metodika vypolneniia izmerenii. Izmerenie raskhoda i kolichestva zhidkostei 1 gazov
s pomoshch’iu standartnykh suzhaiushchikh ustroistv [State Standard 8.586.5 —2005. Method of measurement.
Measurement of flow rate and volume of liquids and gases by means of orifice devices]. Moscow, Standartinform
Publ., 2007. 10 p.

Onucanue nareHra:
Palkin M.V., Kulakov A.V. Sposob orientirovaniia po krenu letatel’nogo apparata s opticheskoi golovkoi
samonavedeniia [The way to orient on the roll of aircraft with optical homing head]. Patent RF, no. 2280590, 2006.
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