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AHnHoTanus. VccrenoBanus B 001aCTH MPOEKTUPOBAHMS PEIETITYPHBIX COCTABOB M TEXHOJIOTUI HOBBIX BHJIOB
XJ1€000YIIOYHBIX U3AEIHH, B TOM YUCIIe 00OTAIEHHBIX (U3HOJOTHYeCKH (DyHKIMOHAIBHBIMA HHIPEAUSHTAMH B
HacCcToAIEEC BPEMA BECbMa aKTYaJIbHbI, ITIOCKOJIBKY IMO3BOJIAIOT OPraHU30BBIBATH IMUTAHWE HACCJICHUA Ha HAYYHO-
TUTHEHHYECKOH OCHOBC, a aKIICHTUPOBAHUC HA O3JO0POBUTCIIBHOM A4CIICKTE SABJIACTCSA OAHOM M3 MAKCHUMAJIbHO
MOIMHBIX ~ (PAaKTOPOB JIMKBHIHOCTH  XJIeOOOyJIO4HOM mpomyknmu. llempro wuccnemoBaHus OBUIO -
OKCIICPUMCHTAJIBHOC 00ocHOBaHHE MNPpUMCEHCHUSA 3CPHOBBLIX KOMIIOHCHTOB, JICKAPCTBEHHOI'O PACTUTCIBHOIO
ChIPpbA U KAapOTUHCOACPIKAILECTO CbIPpbA IMPHU MPOU3BOJACTBC xjeba. MeTO,I[OJ'IOFI/I‘IGCKOI\/‘I OCHOBOM HUCCIICAJO0OBaHUA
SBJIIETCSI CHUCTEMHBIM aHaJIU3 TEXHOJIOTUH MIPOU3BOACTBA D(J'IG606YJ'IO‘IHBIX\ sz[ennﬁ, K)60l"aH.IGHHLIX\
MEPCIEKTUBHBIMUI (I)I/ITOO601"aTI/ITeJ'IHMI/I. B cooTBeTcTBHM C© [BLI6paHHOI>i\ MeTO,I[OHOFI/Ieﬁ penacTes Bagada fBBI60paJ
1 000CHOBaHWsI MpPUMEHEHHUs1 (puToobOTaTUTENE B perentype XjaeOOOyIOUHBIXI U3JENUN, a TaKKel
COBEPIICHCTBOBAHUSI  pPELENnTyp  XJIeOOOYJIOUYHBIX  HM3JCIMHA  C  MCIOJIb30BaHMEM!  MEPCIEKTUBHBIX|
¢uTooOoraTuTeNneil. YCTaHOBIICHO, YTO BHECEHHE (hHUTOOOOraTUTENEH I0Ka3bIBACT MOI0KUTENIFHOE BIUSHUE Ha
mpoIiecchl co3peBanus TecTa. [Ipu mpou3BoACTBE XJIebal M3 MYKH MIIEHUYHOH XJIeO0TeKapHOH BBICIIErO COpTal
OITHMaJIBHBIM SBIISIETCS MPUMEHEHHe (puTooboraTuTeNel B konmmdecTse: 1% OT Macchl MyKH JUIS OPOIIKA W3
mpaBbl Mabpena u 3% W3 MOPOIIKa KOPHS IUKOPHSL, 5% OT MacChl MyKH — IMIOPE U3 KAPOTHUHCOIESPKAIIETO CHIPbSI
(Tomata win MopkoBu). [Ipu mpuMeHeHHH T0OaBOK Ha OCHOBE 3epHA MPoca HarTydInuid phdekTiodecneunBaeTcs
IpU MPUMEHEHHW MYKH W3 3€pHA, MOJBEPTHYTOTO IHMAPOTEPMHUYECKOW 0OpabOTKe METOJOM IpONapHBaHMS.
OnTUMAaIbEHBIM SBIISICTCS MCIIOIB30BaHHE! )IoﬁaBKI/I B KOJIMYECTBE 3% OT MacChl KOMIIO3UTHOH CMECH.

Annotation. Research in the field of designing prescription formulations and technologies of new types of
bakery products, including those enriched with physiologically functional ingredients, is currently very relevant,
since it allows organizing the nutrition of the population on a scientific and hygienic basis, and focusing on the
health aspect is one of the most powerful factors of the liquidity of bakery products. The purpose of the study was
an experimental justification of the use of grain components, medicinal plant raw materials and carotene -
containing raw materials in the production of bread. The methodological basis of the research is a systematic
analysis of the production technology of only bakery related products, the search for enriched natural products
with promising phyto-enriching agents. In active compliance of the elements with the previously chosen
distribution methodology, the promotion is solved, accompanied by the task of promoting the choice of distribution
and the element of justification of the system by the stage of application also outgoing phytoobogateli impact in
the recipe of purchasing bakery products as well, and the goods are also affected by trade improvement supply of
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external compounding economic purchasing bakery element products with the manufacturer using only also
promising enterprises of phytoobogateli. It has been established that the external introduction of goods in this
phyto-enriching system of elements has a positive effect on the convenience factors only on the processes of active
maturation of the commercial dough. In the internal production of events represent the bread producer from the
distinctive wheat flour accompanied by the element of bakery demand of the highest variety promotion developing
distribution of the optimal system the provision is the demand economic application is represented by the whole
phyto-enriching system in quantity: 1% of this mass of economic flour for the powder from the separation of the
final herb is accompanied by thyme first and 3% of the bind powder this features chicory root factors, 5% of the
mass of flour — Mashed potatoes from the carotene-containing stage also include raw materials (tomato services
or carrots). With the separation of the application also of the additive system the establishment on a management
basis of more grain elements of millet distribution the search for the best enterprise features the effect of distinctive
elements is provided by the enterprise with this application, flour from grain subjected to a more hydrothermal
producer system is treated with this commercial method of commercial steaming. The control of optimal elements
in general is the elements represented by the use of related additives in the separation of the number of factors of
3% of the economic mass of the control of the supply of the composite dependence of the mixture.

KiroueBble cioBa: Xﬂe6, Ka4y€CTBO, (1)I/ITOO6OFaTI/ITeJ'II/I, KapOTHH, IIPOCO.

Keywords: bread, quality, phyto-enriching agents, carotene, millet.

1. BBeagenue. Ha cerogHsIIHWI J€Hb OIS
00OTaIEHHBIXI XJI€000YITOUHBIX HU3IETUH,
MO3UIOHUPYEMBIX| B EHOBBIX! CerMeHTax
KCPETHUU-TUTIOCH B «IIPEMUYM», He MpeBbimaeT 3-5%
or obmero 00beMa  OTEYECTBEHHOIOl  pBIHKA
xiebonekapHod  mpoaykmmu  [1].  Kommanum,
OPUEHTHPOBAHHBIC HA BBIMYCK COIMATBHBIXI ICOPTOBI
xjeba, Kak TpaBWIO, BBIJCIAIOT OOOraieHHbIE
XJ1e000yI0UYHbIC M3ACTHsS B 10COOYIO ICEpHUIO  CO
CTaTycoM  MPOAYKIUU 3I0pPOBOTO MUTAHUS.
[IponsBoauTeny, MPOAYKT KOTOPHIX paccCUWTaH Ha
AYAUTOPHIO C  MOKYIATEICKOW  CIIOCOOHOCTEHIO
KCPETHHUIDY ¥ KBBIIIE CPEIHETro», [MAaHHBIA MPOIYKT
MPEMOAHOCIT  KaK  DIHUTHYIO  TPOAYKIHIO  C
OpHUTHHAIBHBIM BKycoM. [lekapHu pu cynepMapKeTax!
pacCMaTpHUBAIOT MOAOOHEIE XJICOOOYIIOUHBIC U3ICITHS
KaKk IcBO€0Opa3Hyr0 BHU3UTHYIO KAapTOUYKY ICBOEH
TOProBO#l TOYKH, ITOKAa3aTelb €€ [MPECTUKHOCTH H
PorarcTa ACCOPTHUMEHTA, a ICOBPEMEHHBIE]
MOTPEOUTENIN XOTSIT MMETH BO3MOXHOCTH BhIOOpA.

[IpuMeHeHnel  MEepPCHeKTUBHBIXI  oOoraTuTenei
PACTHTEIILHOTO  TPOUCXOXKACHUS  CIIOCOOCTBYET
YTy 4IICHATO! OpPraHOJICNITHYCCKUX| u
KPI3HKO-XUMHUYECKUX! [MOKa3aTeied XiIeOoOyIOUHBIXI
W3JCTUH, [MOBBIICHUIO WX NHIICBOH IICHHOCTH,
MHTCHCH()UKAIIUW  TEXHOJOTHIECKOTOl  Mporecca
mpuroToBieHus xaeba[2, 3, 4, 5, 6].

Henbo HacTosIIEro MCcCaeI0BaAHUST ObLIO -
DKCIICPUMEHTAJIbHOS  00OCHOBAaHUE  IPUMEHCHHUS
BEPHOBBIXI  KOMIIOHCHTOB,  JICKAPCTBEHHOTO W
KapOTHHCOJACPIKAIIETOl ChIPhS TPH  POHM3BOICTBE
xaeba (yHKIIMOHATLHOTO Ha3HaueHWs. B sBamaum
MCCJAe0OBAHUN BXOAUJI0: 1) ONMpPENETUTH KadyecTBOl
xiaeba W3 MYyKH NIISHWYHOW BBICIIETO COPTa C
MPUMEHEHHEM ITEKapCTBEHHOT O/PACTUTEIILHOT O CHIPHS,
BEPHOBBIX| KOMIIOHCHTOB M KapOTHHCOJCPIKAIIECTO
CBIPBSI ITO OPTaHOJIECTITUICCKUM U I(GU3UKO-XUMHICCKIM]
MOKA3aTeIsIM;| 2) MIPOBECTH ONTHMHU3AIUIO
pelenTyPHBIX KOMIIOHEHTOB! XJic0a ¢ MPUMEHECHUEM
HETPaIUIIMOHHOTO PACTUTEIBHOTO! CHIPhs. B KauecTBel
00beKTa MccJeA0BaHU BRICTYHAIN XJI€000yI09HBIE!
M3JeIUs]  MOBBIIICHHOW [MHUINEBOM [MIEHHOCTH C
MpUMEHEHUEM TIEPCIEKTUBHBIX (UTOOOOTaTUTENEH,
WX  [TEXHOJIOTMHM W  pEeUenTyphl. Ipenmen
MCCIeTOBAHUSI — BIMSAHHUE (PUTOOOOTraTUTENCH Ha

KauecTBO W  IHUINEBYIO
XJ1€000YIIOTHBIX! H3ICTHH.
2. MaTepuajbl M METOAbI HCCJIEI0BAHUIT

IMEHHOCTHI OTOBBIXI

B ombiTax mpumeHsuicst 0e3omapHBI  C1Ioco0
MPHUTOTOBIICHUS TecTa. IIpn MIPOBEACHUHU
MCCIICIOBAaHUH MCIIONb30Baachl MyKa [MIIEHUYHAs

BBICILIETOl COPTa, KOTOpasi MO OPraHOJENTHYECKUM H
(U3MKO-XMMUYECKUM [MOKA3aTeIsiM COOTBETCTBOBAJIA
rpeboBanusim 'OCT P 26574-2017; npou3BoacTBO
xJeba Mo BapHaHTaM OIbITa MPOBOIMIACH METOJO0M
MpoOHOI MabopaTOPHOIM BBHIICYKH B COOTBETCTBUU C
I'OCT 27669-88 ¢ mocnemyromieii OLEHKOW €ro Mo
MOKa3aTelsiM  [KadecTBal o OOIIETTPUHSITHIM
MetoaukaM. (O0oramenne XieO00yIOUHBIX H3ACTHN
MPOM3BOAMIOCH II0 CICIYIOUIMM HarpaBICHUSIM:
MpHUIAHKE Te9eOHO-TIPOPIITAKTHIECKOH IEHHOCTH IIPH
MPUMEHEHUH M3MEJIbYCHHBIXI MacTel JIMKOPACTYIINX|
IeKapCTBEHHBIX TPAB, MOBBIILICHNE! (H3HOJOTMIECKON
EHHOCTH IpH MPUMEHEHHH KapOTHHCOAEPIKaIlerol
BEPHOBOTO M IOBOIITHOT Ol CHIPBSI.

BBenenue B peuentypy xjieb6a KOMIOHEHTOB,
MPHUIAIOMKX UM UledeOHblel U MPO(UIaKTUIECKHE!
CBOWCTBA, MO3BOJISICT [peIINTH mpooiemMy!
MPOQUIAKTAKA | UICUCHHS PA3IUNIHBIXI 3a00JICBaHUIA,
CBSI3aHHBIXI C [Ie(QUIIUTOM TEeX WM WHBIX BEIIECTB.
[lepcrieKTUBHBIMI  CHIpREM  JJIsI  TPOH3BOACTBA
MPOAYKTOB (PYHKIMOHAIFHOTO HAa3HAYCHHUSA, B TOM
Muciel ¥ xjeba, SBIAIOTCS UIEKapCTBEHHBIE TPaBHI:
mUKOpUil M dYabper. Myka H3 KOpHSA [LMKOPHS —
YHUKaJIbHBIH HMHTPUIUEHT, [OJYyYeHHBIH [pPa3MoJIoM
BBICYIIICHHBIXI KOPHEH IMKOpHs, 00Iafgaer mededbHol —
mpopWIAKTHYECKUMU  CBOWcTBaMu.  OgHOW W3
0COOCHHOCTEW OTOW MYKH BSBISETCSI (CTIOCOOHOCTHI
COYeTaTh BBHICOKYIO KOHIIEHTpanuo mHyInHa (10 60%)
, I0eNKOBBIXI BewlecTB, caxapa: JyeBynosy (10-20%),
bpykrosy (4,5-9,5%), mNeKTHUH, JUNUABL, XOJHUH,
rrko3un — mHTHONH (0,2%), a TakKe MUKOPUEBYIO,
XJIODOTE€HOBYIO, SI0JIOYHYIO, UTMMOHHYIO M BHHHYIO
KHCJIOTHL. B cocras mukopust BXoasm 33 MUHEpPaIbHBIX
anementa, ButamuHel A, E, PP u rpymmsr B. Ora
COBOKYIHOCTH ~ HpHIAET  MyKe U3  [UKOPHS
OpUTHHAIBbHBIE (DYHKITHOHAIBHBIE CBOMCTBA, KOTOPHIE!
HAMHOTO! IIIKpe, YeM CBOHCTBA 00bIIHOM Myku. Yabpery
obmamaeTn  BBIPAXCHHBIM  @HTHCENTHYECKUM |
UMMYHOCTUMYJIUPYIOLIIUMACHCTBUEM. IM3y4anocsl
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BJIMSIHAC BHCCCHHUs MOPOIIKA U3 KOPHS MUKOPUS U
TpaBbl MAOpEIa BHICOKOTO Ha KAYECTBO! MIIICHUYHOTOl
xye6a. [Topomok U3 KOpHs MUKOPHUs U TPaBbl Mabpena
BHOCHJTH [IPY BAMECEITECTa B CYXOM BUJIC B KOJIHYCCTBE!
1,2,3,4u5% or Maccel MyKH.

B cocraBe pacTeHMill KapOTUHBI MIParOT pPOJb
3aIIUTHUKOB, W BalllUTa 3Ta COBEPIICHHA — OHU HE
JAIOT CBOOOJHBIM pamuKaiaM pa3pymaTs CTPYKTYPY!
kietok. [lomamass B OpraHM3M YeIOBEKa, KapOTHHEI
HAYMHAIOT BallWIIATH W €ro: eclIu OBl He KapOTHHBI
KJICTKA HAIIerol Tela MOTIH OBl MOrHOHYTH 3a
HECKOJIbKOI MUHYT — XOTS 00 3TOM MBI YK TOYHOI
HUKOT@ He aymaeM. Kak AHTHOKCHUAAHT KapOTHH
JIeNIacT MHOTOE:| KPOME TOTO, YTO OH BAIUINACT HAC OT
CBOOOJHBIX pAJUKANIOB, OH e€mé ¥ [OBBIIIACT
CTPECCOYCTOMYMBOCTD, IIOMOTAET OPraHU3MY! OBICTpEC]
AQNaNTUPOBaThCsl B  HEMPUBBIUHBIX W CIOXHBIX|
YCIIOBUSAX, cMsIT4aeT BITUSTHUC panuanmy,
DIEKTPOMArHUTHBIX W XHMHYCCKUX 3arpsA3HCHUH,
YKpeIUsiel MMMYHHTET W [OBBIIIACT CIIOCOOHOCTH
OpraHu3Ma COMPOTUBIATECS MHMeKuuaM. Kapotun u
KapOTHHOWIBI TEPMOCTAOWIBHBI, YTO [MO3BOJIIET
KMCIIOJIb30BAaTh KAapPOTHH [COMEpIKAIee IChIphEl IpH
MPOU3BOCTBE XJIcOa B Ka4eCTBE ChIPhsi. CXema OmbITa

BKJIFOYANlA [ICCATH [BAPUAHTOB: 0O€3 [MPUMCHCHUs
KapOTHHCOIEPIKAIIETO ChIPhsi (KOHTPOJIbHBIM BAPHAHT)
U C MpPUMEHEHUEM TIOpEe U3 THIKBBI, MOPKOBH H
romartoB B konuuectse 1, 3 u 5% ot maccel Myku. B
KAQueCTBE BEPHOBBIXI KAPOTUHCOACPKAIIUX |[T0OABOK
MPUMEHSUINCEH! MyKa W3 3€pHa Ipoca, MyKa U3 BepHa
poca, MOIBEPTHY TOT0 THAPOTEPMHUIECKOH 00paboTKe!
METOIOM) IIPOTIAPUBAHUS U MyKa U3 MPOCSHOTOl COJIOA.
Hx BHOCHMAM B KommuectBe 1, 3 m 5% or Maccel
KOMIIO3UTHOM cMecu. Bce OmbIThI, ©ONMCAHHBIE B
paboTte, MPOoBOIMIN B 13-4-KpaTHOM ITOBTOPEHHUH.

3. Pe3yabTaThl HCCJI€I0BAHAT

[Mepem mpoBeneHHEeM aOOPATOPHBIXI MCIBITAHUMN
HaAMH OBUTM HCCJICIOBAHBI [OKA3aTEeN Ka4eCTBA
CBIpbS] ~ MYKH  [IIICHUYHOW  BBICIICTOl  COpPTAa,
[KOMITO3UTHBIX CMECEH, KOTOpbIel XapaKTepU3yIOT HX
MPUTCOHOCTH I XJieOomeueHus. MyKka MIICHUYHAS
xyrebonekapHasi BRICIIIET Ol COpPTa MMeTIal CBOHCTBEHHBIHN
[TAHHOMY! MPOIYKTY BKYC, IIBET OENBIH C KPEMOBBIM
OTTEHKOM M Bamax CBOWCTBEHHBIM MIICHUYHOM
xiebonekapHo Myke (tabm. 1), B ompite
MCIIONh30BaNIachl MyKa [IICHHNYHAs XJeOomeKkapHas
BBICIIETOl COPTA.

Tabmuna 1
DU3UKO-XMMHYECKH e TOKA3aTe/H Ka4ecTBa MYKHU U IKOMIIO3UTHBIX cMeceii
KauecTBol
Kou-Bol KonnuecTBo | KIEHKOBHUHBI, Kucnornocts | Mucnol
% | BIaXHOCTH| . BIIC myxu,
JIOTIOJTHUT.CBIPBS N KIIEHKOBUHBI, en. UJIK 0 MYKH, Tpax | HmaacHHs,
o MyKH, %o N %
, % %o /rpymma CeK.
KayecTBa

TpedoBanuss [OCT 26574-2017 «Myxka nmiueHn4Has xyieOonekapHas. TeXHHYECKUE YCIOBUS

He ?gnee He MeHeel 28 e mike | He HE BBIIIE 3 Mé{:ee\
TPYIIIIBI HOPMHPYETCSI 185
Myka MIeHHYHas BBLICIIETOl COPTa
0 11,3 34,5 82/11 60 2,2 360
Komrmo3uTHasl cMeCh 13 MIIIEHUYHOW MYKH BBICIIEr0l COPTa U MyKH U3 BEpHA Ipoca

1 11,3 34,4 82/11 60 2,2 346
11,3 34,1 82/11 60 2,2 343

5 11,4 33,6 82/11 58 2,2 344

[KoMmo3utHas cMech U3 NINEHMYHOH MYKHU BBICIIETO COPTA M MyKH U3 BEPHAl [IPOCal [IO{BEPTHY TOTO
THIPOTEPMHUUYECKOH 00paboTKe

1 11,3 34,2 82/ 60 2,2 336

3 11,5 33,9 82/11 60 2,2 331

5 11,5 33,5 82/11 56 2,2 336
[Komro3uTHast cMech U3 MIIEHHYHOW MYKH BBICIIETO COPTa U MYKH U3 TIPOCSIHOTO COJI0/A

1 11,3 34,2 86/11 60 2,3 327

3 11,3 33,8 86/11 60 2,3 319

5 11,3 33,6 89/11 56 2,4 314

*- B % OT Macchl MyKH

IIpy mpuMEeHEHUW [TONMOJHUTENBHOTO CHIPbs B
MCCIEeIYyEMBIX HOpMaxXx BHECEHUsI HE (OTMEYaloch
CYIIECTBEHHOT Ol I3MEHEH U BIaXXHOCTH KOMIO3UTHON
CMECH MO CPAaBHEHUIO C MYKOH, 4YTO 00yCIOBICHO
0IM3KOH 1O 3HAYECHUIOl BIAXKHOCTHIO| KOMIIOHEHTOB U
HEBBICOKOM |[O3MPOBKOM |TOMOJIHUTEIBHOIOl CBIPBSI.

OTMEe4eHO YMEHBIIECHHE MAacCOBOM JONH ChIpOH
KneikoBunel  Ha  0,1...0,9%  mpomnopiuoHagbHOI
[YBEIMYEHUIO JOIH [JONOTHUTENBHOI0l KOMIIOHEHTA, He
comeprkaIerol 0eKoB KiIeHKoBHHHOW ¢pakunu. [Tpn
S9TOM [Ka4ecTBOl KICHKOBHHBI (COXPAHSUIOCH Ha
MOCTOSSHHOM  ypoBHe. OTMEYEHO CYIIECTBEHHOE
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YMCHBIIICHAE MHUCIA [aJCHUSI Ha BapUaHTaxl C
MPUMEHEHHEM MYKH W3 MPOCSHOTO coyioia. JlaHHas
TEHJICHIUS BIOJHE OOBSICHUMA U  0OYCIOBIEHA
YBETMUCHUEM KOJMYECTBA O-aMUJIA3bl, BHOCHMOM C
MYKO#i 13 MPOPOLICHHOI0 BEpHA (CONIOAA).

Ouenka KkadecTBa xieba MPOBOAWMIACH TIO
OPraHOJICIITHYCCKUM [IOKa3aTENAM,
MPEeIyCMATPUBAMOIIMM  OLEHKY  BHEIIHEr0  BHIA

m3IeIHud o (hopMe, ICOCTOSHHUIO IMMOBEPXHOCTH U LIBETY!
KOpPKH, a Tafoke MO0 MOKa3aTelsIM, XapaKTepU3yIOInuM
COCTOSIHHE MSIKHIIIA] I[BETY, TTOPUCTOCTH,
anacTuaHOCTH. ONpeNeNsuINCh BKyC 1 Banax xJyeda. [1o
pe3yibTaTaM BKCHEPTHU3bl [KayecTBa OIpeAessiach
cpenHss XjaeOoneKkapHas OIeHKa B Oasuiax.
IPe3yJsibTaThl I0praHONIENTHYECKOW OIIEHKH Xjeba C
MPUMEHEHHEM  |[TUKOPAcTyLIerol  UIeKapCTBEHHOTOl
CHIpbs TIOKa3aJd, YTO NIPH BBEACHUW B PELENTYPY
MOpOIIKa W3 KOPHS MHKOpHUsS W TpaBbl mMadpema
BO3MO>KHO! 0€3 YXYIIICHHUS KadecTBa U OMpeIeIsieTcs
HOPMOMH HX BHeceHHS (Tabu. 2). B wactHOCTH, ¥ XITeOal
C MPUMEHCHUEM MYKH 13 KOPHS IUKOPHS B KOJINICCTBE
mo 3% oT Maccel MyKH KOpKa 0CTaeTcsl XOPOIIO|
BBIIYKJIOM, C POBHOH KOPUYHEBOW IOBEPXHOCTEHIO,

MSIKUIII XapaKTePU3yeTCsl PAaBHOMEPHOM MOPUCTOCTHIO)
U DJNACTHYHOCTBIO, XOTS MpuoOpeTaeT  craalbIid
CepOBaThI OTTEHOK, BKYyC XJe0a CBOICTBEHHBIH.

YBenn4YeHre MacCOBOW JONM MYKH W3 KOPHS
LUKOpHST B peuenType MPUBOAUT K [yMEHBIICHUIO!
BBIIYKJIOCTH KOPKH, IIBET €€ CTaHOBHTCS I0oieel
CBETJIbIM, IOBEPXHOCTb HEPOBHOM, C TpEILIMHAMU,
MOPUCTOCTH! MSKHIIA TaKKe! CTaHOBUTCSI
HEpaBHOMEPHOM, a Ha BapuaHTe ¢ 5% maxe IIIOTHOMH,
MSIKHIIT CePBIH, 3aMHHAIOIINHCS, BKYC XJe0a IIPECHBIH,
OLIYIAeTCsl MPUBKYCI TOPEYH.

VYV xneba U3 MIIEHUYHONW MYKH BBICHIETOl COpPTa C
MpUMCHEHHEM MYKHA U3 TpaBbl MaOpenma yxke B
KoJm4YecTBe 10onee 1% OT Macchl MyKH yXY/IIANIOCh
ICOCTOSTHHE KOPKH, OHa KCTaHOBHWJIACH OYyrpHCTOH, ¢
TpellMHAMY, MOPUCTOCTH MSKHIIA CTAHOBHUJIACH
HEpPaBHOMEPHOM, XOTS ¥ OCTaBaJIaCh MEIKOIIOPUCTOM.

OTMeTHM, YTO MSIKHII OCTaBajCSA PDIACTUYHBIM U

HAYMHAJl BaMHHATBCS TOJIBKO HA BapUaHTaxX| C
MaKCUMAJIBHBIM ~ KOJMYECTBOM MYKH U3  TPAaBBI
gabpema. Bkyc xueba XoTs #  mpHoOOpeTam

HECBOUCTBEHHBIM MTPUBKYC, HO OCTABAJICA TPHUATHBIM,
HE yXYILIA0NIUM 00IIerol BIIEUYaTICHUS O BKYCE.
Tabmuua 2

\OpFQHOJIeHTI/I‘leCKHeI Hu \d)n3nlc0—ngnqec1me\ MOKAa3aTeJId KauecTBa XJieda u3 MYKH NIIEeHUYHOM BbICILIETO|
ICOPTAI C TPUMEHCHHUEM MMOPOLIKA U3 [KOPHS MUKOPUS M TPABbI qaﬁpeua

Cpennsist
xJyrebonexap O6BeM xJ1c0a, ITopucroctsb Brnaxxuocth KucaoTHOCTB
BapuaHThbI ombITa 3
Has ouenka, | cm>/100iT Mmyku MsKuiia, % Msikuia % MSKHIIA, TPaj
Oat
KoHTpoib 5,0 290 81,0 41,4 2,0
Xi1e6 ¢ mprMeHEHHEM
1% mopormika U3 KOpHS 4.9 240 63,0 425 28
LUKOPHSI
Xi1ed ¢ npuMeHeHHEM
2% moporka u3 KOpHs 4.7 240 63,5 425 29
LUKOPHSI
Xieb ¢ npuMeHeHneM
3% moporka u3 KOpHS 4.7 250 65,0 427 30
IUKOPHSI
X1eb6 ¢ mpuMeHEeHHEM
4% mopoIKa u3 KOpHsl 3,3 235 64,5 429 30
IUKOPHSI
X11e0 ¢ mpuMeHeHUeM
5% TopoIIIKa U3 KOPHsI 2,7 235 62,5 430 31
IUKOPHSI
X11e0 ¢ mpuMeHEeHHeM
1% moporka u3 TpaBbl 4,7 240 63,3 425 28
yalpera
X11e6 ¢ mpruMeHeHneM
2% moporka u3 rpaBbl 4.4 240 64,0 426 28
yalpera
X11eb ¢ mpuMeHeHueM
3% moporka u3 rpasbl 3,4 250 63,0 427 29
yalpera
X11e6 ¢ mpuMeHeHueM
4% mopoIIKa U3 TpaBbl 2,7 225 62,0 429 30
qabpena
Xeb ¢ mpuMeHEHHEM
5% mopoIIKa U3 TpaBbl 2,5 220 60,5 429 3,1
qabperna
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ITo TOCT 27842-88
«X11e0l U3 MIIEeHTYHON HE HE HEe MeHee He Oonee He Oozee
MyKH. [TeXHHueckue | HOPMHUPYETCsl | HOPMHUpYyeTCs 75% 44% 3,0 rpag
YCIIOBUSI»

[IpuMeHeHMe pa3HbIX BUIOB KapOTHHCOEPIKAIEerol
CBIPbsl TaK)Kel HEOJMHAKOBOl BIHMSJIO Ha [MOKa3aTely
KadecTBal xyeba. Tak, xyed, Ipou3BeIeHHBIH U3 MYKH
MIICHUIHOW XJIeOOomeKapHOH BBICIIETO copTa 0e3
MPUMEHEHHsS] KapOTHHCOIEPIKAalllerol CHIPbS HMel
COOTBETCTBYIOIIYIO  BUIY  WM3IENHA  IJIAAKYIO
MOBEPXHOCTE. PopMa KOPKH OBLIa COOTBETCTBYIOMIEH
XJIeOHOM dopwme, CITa0OBBITYKIIOH,
ICBETJIO-KOPHUYHEBOM C [PYMSIHBIM OTTEHKOM.

BeeneHuel B penenTypyl MOPKOBHOIO  IIIOpe
CHOCOOCTBOBAJIO  (DOPMHUPOBAHMIO  BBIPAYKEHHOTO
DKEJITOTOl OTTEHKA KOPKH, YTO BH3YaJbHO! [yCHUINBAIIO|
PYMSIHEI] H [TOBBIILIAJIO MPHUBJIEKATEIbHOCTH N3aeus. B
TO JX€ BpeMs CIeAyeT OTMETHTh, YTO MOBEPXHOCTH
KOPKW OBbLIA C BBIPAXEHHOW IIEpOXoBaToCThIO. [IpH
MPUMEHEHHH KaK MOPKOBHOTO| TaK M TOMATHOTO| ITIOpe

HAOJII0JaJIach TEHICHIUS] YTy YIIeH!s BHEIIHETOl BUa
M3eIUH IPU [yBEIMUEHUH 03Bl €r0 BHECEHUS OT 1 110
5%. ITpn mponsBoAcTBe Kieba ¢ MPUMEHEHHEM ITIOpe
13 THIKBBI 0TMEYAIOCH00pa30BaHIe KOPKW ¢ HanboIree
[TaIKOW IMTOBEPXHOCTHIO MO CPABHEHUIO C [IPYTHMHA
BapHaHTAMH OIIBITA.

IIpu Bcell mpUBIEKATENBHOCTH BHEIIHETOl BUAA
xyreba ¢ mMpUMEHEHNEeM TI0pe U3 THIKBEI MAKHUII XJieOa
Ha JIaHHBIX BapHaHTaxX! OIbITa [XapaKTEPU30BAJICS
IJIOTHOM, HEPaBHOMEPHOH, TOJICTOCTEHHOU
MIOPUCTOCTBIO, YTO CYIIECTBEHHO CHIDKANIO Oasuibl,
MOJTy4eHHbIE ITPU OLEHKE MOPUCTOCTH U IACTUYHOCTH
Mmskuia. Bkyc xne6a 6bu1 npecHsIil. [Ipu mpumeHeHnn
MOPKOBHOTO| MIOpE [MOPUCTOCTH ObLIa JOCTATOYHO
pa3BUTOH, a MAKHUII RIACTHYHBIM (Ta01I. 3).

Tabmuma 3
[Moka3aTean KayecTBa XJ1e0a ¢ MPHUMEHEeHHEeM KAPOTHHCOAEPKALIETol ChIPhs
[Toka3aTenn KauecTBa
BapuaHTBI OTIbITa IMopucrocts BnaxaocTh Kucnotaocts Cpenmss
MAKHLIA, % MSAKHIIA, %0 MSKHAIIA, Tpaj xaebonexapuaz
oneHKa, oar
Kontpons 100% myku 74,1 40,6 1,7 4,5
ITmennyHas MyKa BBICLIETO)
copta i1 00%+mrope u3 73,4 41,7 1,7 4.4
MopkoBHU 1% OT Macchl MyKH
[TmieHrYHAsH MyKa BBICIIETO
copTtal il 00%+mrope u3 74,0 42,0 1,7 4.4
MOpkoBU 3% OT Macchl MyKH
[TmeHnYHass MyKa BBICIIIETO
coptaill 00%+mrope u3 75,1 43,4 1,6 4.6
MOPKOBU 5% OT Macchl MyKH
[TmeHnIHAass MyKa BEICIIETOl
coprta [100%+mrope u3 romarta 74,0 41,6 1,8 45
1% oT Macchl MyKH
[TmeHngHAass MyKa BEICIIETOl
copta 100% +mrope u3 73,8 42,1 1,8 4.6
romata 3% OT MacChl MyKH
[TimeHnYHas) MyKa BBICILIETO|
copta 100%+mrope u3 momara 75,7 42,9 1,9 4,7
5% 0T Macchl MyKH
[TieHnYHas) MyKa BBICIIETOl
icopta 100%+1rope U3 THIKBBI 70,9 43,0 1,6 3,3
1% OoT Maccel MyKH
[TimeHnYHas) MyKa BBICIIETO|
copra 100% rropel U3 THIKBBI 72,4 447 1,6 3,6
3% OT Macchl MyKHU
[MmeHnYHAass MyKa BBICIIETOl
coptaill 00%+mrope U3 THIKBBI 73,2 44,2 1,5 3,6
5% oT Macchl MyKH
ITo I'OCT 27842-881«Xmne0i
U3 MIICHIYHONW MYKH. He MeHee e bozee e Gozee HE HOPMUPYETCS
75% 44% 3,0 rpag
TeXHUYEeCKHE YCIOBHUS»
Haunboseer paBHOMEpHOW  MENKOH, QKYPHOH  BHAYCHHSIMH TO (PU3UKO-XUMUYECKUM [MOKA3aTEISIM
TOHKOCTCHHOM  MOPHUCTOCTBIO WM HAWIYYIIAMH  Ka4eCTBa XapaKTePU30BAJIHChH BapUAHTHI c
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MPUMEHEHHEM B [KA4eCTBE KapOTHHCOIEP>KaIerol
CBHIpbsI TIOPE M3 TOMaTa U MOPKOBH, C CO/EPKaHUEM
€ro B KOJMYecTBe 5% OT Macchl MyKH. DTH BapHaHTbI
B pe3ysbTarel U MMEIH HauOONbIINA CpeqHHH 0ain
xyebonekapHoi oneHkd. OH HaXxOoAWICS B Mpejaenax
4,6...4,7 6amna.

HMctouHuKOM  MpOBUTaMHMHA A, a  TaKxke
HE3aMEHUMBIX W BaMCHHMBIX| AMHHOKHCIOT B
XJIeOOMIeYeHH MOXKET [PaccMaTPUBATBCS U 3EPHO
npoca. [1o comepikaHUIO ATHX BEIIECTB BEPHOI Mpoca U
MIICHO BHAYUTENHLHO TPEBBINIACT  AHAIOTUIHBIC
MmoKa3aresw Uil MYKH MIIEHHMYHOH. OTOT dakT
MO3BOJIIET HAM [PACCMATPUBATH MX MPHUMEHEHHE IIPH
NPOU3BOJCTBE Xjeba He TOJbKO KaK MCTOYHHK
MOBBIILICHUS] MUILEBOM MEHHOCTH Xjeba, HO M Kak
(hakrop, CIOCOOCTBYIOIIHIA AKTHBAIUH
XJIeOOTIEKapHBIX [IPOXOKEH Ha DTAIIE TECTOBEICHHUS.

[Ipu m3y4eHnn BIUAHUS J0OABOK HA I0OCHOBE BEpHA
mpoca Ha AKTHUBHOCTH XJICOOIIEKAPHBIX MPOXIKEH H
Ka4ecTBO TecTa OBIJI0 OTMEUEHO, YTO MX MPHMEHCHHE!
CIIOCOOCTBYET  [YBEIMYCHUIO,  MOABEMHOHM  CHIIBI
nposxoxeid. [JoBBIIeHNE KUCIIOTHOCTH TECTA Ha [TAHHBIXI
BapHaHTax| [TaKKel CBHUACTENBCTBYET O HaJIHMYUU

pddekra aKTUBANMU [IPOXKEW MPH MPUMECHCHHH
im00aBOK Ha OCHOBE B3epHa mpoca (Tadi. 4).
IPe3ynbTaThl MpOOHOM 11a0OPAaTOPHOW BBHINEUYKH
MOKa3alld, 4YTO HAWIYYIIAM BHCIIHUM BHIOM
XapaKTepU30BaJICA  XJeO,  MPOM3BENCHHBIN  C
MpUMEHeHHeM [M00aBOK Ha OCHOBE BepHa Mpoca B
KonmyecTBe He bonee 3% OT Macchl KOMIIO3UTHOW
cmecn. OOpasmpl xjeba Ha |[TaHHBIX BapHAHTAX
OTIHYAIACH 00JIee POBHOH M BBITYKJIOH KOpKOH. [IBeT
KOPKH OBUT KOPHUYHEBBIM C 0OoJieel BBIPAKCHHBIM
PYMSIHBIM OTTEHKOM. L[BeT MsKuIIa TIpu MpUMEHEHUH
mo0aBOK Ha OCHOBE BepHa mpoca ObLT 0enbIil c
JKENTOBATBIM ~ OTTCHKOM, MSKHIN OBLI  HEKHBIMH,
AIACTUYHBIHN, MOCIE HAXaTHs JIETKO BOCCTAHABIIHBAIT
CTpyKTypy. IlopucTocTh MSKHINA TPU MPUMCHEHUU
mo0aBOK Ha OCHOBE BepHa Mpoca OblIa 0oJiee MEIKOH,
TOHKOCTCHHO u OTJINYAJIaCH OoBIIEH
paBHOMEpPHOCTHIO. (OCOOCHHO! 3TO OBUIO BaMETHO Ha
BapHaHTaX| ¢ MPHMEHEHWEM MYKH H3 BepHa Ipoca,
TOABEPTHYTOTO!l TepMHYCCKOM oOpaboTke.
Hammydmmyto cpenHIo XiIe0oneKapHyo OLEHKY, Ha
ypoBHel 4,8 Oamra, MOMy4YMsI Xied ¢ MpHMEHSHHEM
MYKH W3 MPOIMApEeHHOro BepHal Mpoca, BHOCHMOM B
KoyecTBe 3% OT MacChl KOMIIO3UTHOM CMECH.
Tabnuua 4

IAKTUBHOCTH| D(HeﬁOHeKapHLIXI upommeﬁl M N0KA3aTeJId KauyecTBa XJieda npvu NPUMEHCHU U
I[OﬁaBOK Ha 0OCHOBE 3€pHa Impoca

TMoasemuasi
cuia
JIPOACKEH,
MHH

Cpenmsist

BapuanTi onbiTa
OLICHKA.

Gamn

xJyiebomnexkapHas

[Topucrocts
MSKUIIA, Brnaxuoctb
% Msikuma %

Kucaornocts
MSKHIIIA, TPaj

Tmenmynasm MYyKa

BBICILIETOIl ICOPTal
100%

9,2 4,1

74,0 41,6 2,0

99% mykn
mmeHugHor + 1%
MYKH U3 BEpHal Ipoca

7,5 4,6

76,8 43,6 2,0

97% mykn
mmennyHoi + 3%
MYKH M3 BEpHa Ipoca

7,0 4,7

81,5 43,4 2,1

95% mykn
mueHnyHoM + 5%
MYKH M3 3€pHA Mpoca

6,0 3,7

74,0 44,0 2,0

99% mykun
mmeHnyHoi + 1%
MYKH W3
MPOMAPEHHOT 0l BepHA!
mpoca

6,0 4,6

75,0 42,2 2,0

97% mykn
nimeHugHor + 3%
MYKH U3
MPONapEHHOT Ol BepHal
mpoca

6,7 4,8

82,0 43,0 2,2

95% myxn
MIeHnIHOM + 5%
MYKH U3
MPOIAPEHHOTO! BEPHA!
mpoca

7,1 3,7

74,5 43,6 2,1

99% Myku
mmesnaHoi + 1%
MYKH U3 MPOCSHOTO!
coJI0a

6,9 4,1

74,1 42,0 2,0
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97% myku
mieHnyHoi + 3%
MYKH U3 TMPOCSHOTOl
coioaa

6,2 4,5

80,0 44,1 2,1

95% myku
meHnyHoi + 5%
MYKH U3 [MPOCSIHOTO!
cosona

6,8 3,9

77,0 43,5 2,1

ITo 'OCT 27842-88

HE HOpMHUpYeTCs

He MeHeel /5 | He Oonee 44 He 0oieer 3,0

IPe3ynpTaThl OIICHKH (DIBUKO-XIMHUIECKHUX|
ToKa3aresel KauecTBa XJjieba CBHACTEIBCTBYIOT O TOM,
YTO IIPH MPUMEHEHNH [T00aBOK Ha OCHOBE BEpHa Mpocal
MOPUCTOCTH XJIeba yBemmauBaercs Ha 2 - 6%. Cambie
BBICOKHE BHAYCHHs MOpHCTOCTH, Ha ypoBHe 80,0 —
82,0%, monydveHbl Ha BapUaHTaX| C KMCIOJIb30BAHUCM
m00aBOK Ha OCHOBE BepHa Mpocal B KoiudecTse 3% ot
Macchll KOMIIO3UTHOW cMmecH. IIpuueM MakcumalbHOE!
sHayenue — 82,0% - mpu MpPUMEHEHUW MYKH U3
MPONAapEeHHOTr 0 BEPHA IpOca.

Bia)XHOCTH MSKHINA OMBITHBIX 00pa3noB xieba
3HAYNTEIBHO HE BO3pOCTA, II0 CpPAaBHCHHIO C
KOHTPOJIFHBIM BapHAaHTOM, HO IIPH STOM ¢ BHAYCHHS
YBEIMIMBAJINCH 110 Mepe YBEIMUYCHHs TPOLECHTHOTO
comepkaHusl M00aBOK Ha OCHOBE BEpHa Mpoca B
ICOCTaBe KOMITO3UTHOW cMecd. IKHCIOTHOCTH MSKHAIIA
BapbUpoBaa B mpeaenax ot 2,0 1o 2,2 rpaf., Ipu 3TOM
ONTUMAaNbHAs] KUCIOTHOCTH — 2,2 Tpaj. MoJyueHa Ha
BapHaHTe C MCIOJIb30BAHUEM MYKH M3 MPONApEHHOTOl
BepHalMmpoca B KoindecTBe 3% OT MacChl KOMITO3UTHOM
CMecH.

4.100cy:x1eHue pe3yabTaTOB.

IPazHbIe) MOTPeOHOCTH u BO3MOYKHOCTH
MOTPEOUTENsI |IUKTYIOT [yCIOBHS JJISI  Ka)JIOTo
OTAEITBHO B35TOTOl IPOU3BOIUTEIS. B KOHEYHOM MITOTE!
BCE  BHIBl  MO3WIMOHHWPOBAHUS  CBOAATCS K
aKIECHTHPOBAaHUIO Ha I030POBUTEIHHOM ACIIEKTE Kak
OIHOM M3 MaKCHMaJIbHO MOIIHEIXI CETOMHS I(haKTOPOBI

UIMKBUAHOCTH  XJeOOOYyIOYHOW  MPOAYKIUH  C
t00aBIEHHON MOJIB30H.

MccnenoBanusi  TOKasajdd,  YTO  BHECEHHE
KpurooboraruTeneil  OKa3plBaeT  MOJOKHUTEIBHOE
BJIUSIHAE! Ha [MPOLECCHI (CO3PEBaHMsl TECTa, YTO

OOBSICHSICTCA BBICOKUM COACPIKaHUCM! B lZ[O6aBKaX\
MOHO- W AUCAXAPUJO0B, OPraHUYCCKUX KHUCIOT H
MHUHCPAJIbHBIX! BCIICCTB. ﬂaHHBIfI] ACIEKT 0COOEHHO!
HMHTEPECCH B  [CBETC  TOTO, qTo Ha MHOT'HMX
IXJ'I€601'IeKapHLIX\ IpEATTPUATUAXI CpeHHeﬁ, a I0COOEHHO!

MaJoll  MOIIHOCTW  MAcTOl Uil  COKpaIllCHHS
MPOJOJDKUTEIBHOCTH  MPOU3BOJCTBEHHOTOl  IIMKJIA
HMCIIONb3yeTcsl Oe30MapHbIdl CIoCcO0 MPUTOTOBJICHHUS
Tecta. IIpp O3TOM BHAYUTENBHO  COKpPAIIAETCs

MPOIO/DKUTEIILHOCTH! MpOoIiecca OpOKEHHsI, 2 MMEHHO!
HAa 3TOM DJTale B TeCTe MPOUCXOAUT HAKOIJICHHUC
BEIIECTB, 00YCIaBIUBAIONIMX apoMan xjieba u
BEIIIECTB, BIISIOIIAX HA HMHTCHCUBHOCTH MPOIECCOB
YEPCTBCHUS. AKTHBALUS [IPOXOKEH XJIeOOMEKAPHBIXI
MpY IpUMEHEHUH (huTooOoraTuTeeH Xieba MO3BOIUT

MacTUYHO pemars 3Ty mnpobnemy. MHTepecHbIM
HPE/ICTABISETCS MpOBEJICHNE] aJIbHEHIINX|
CPaBHUTENBHBIX| MCCIIEJIOBAHUNA 110  BBISIBICHHIO

BIINSHISI IPUMEHEHU (hUTOO0OTaTHTE e Ha Ka9eCTBO|
TecTa U xieda Mpu MX BHECCHUH HA Pa3HBIX CTAOMAX!

TecTOBENCHUs (Ha ICTAAWSX! [PUTOTOBJICHUS OHAPbl U
BaMmeca TecTa) MpH OMapHOM crocode MpOU3BOACTBA
xneba, a TaKkKe Ha MHTCHCHBHOCTH IIPOLIECCOB
MepCcTBeHMsI Xj1e0a.

[Tpu mpumenenun hpuTooOoraTUTEINEH MOBBIIICHHE]
MOTPeOHUTENHCKHUX| CBOMCTBI XJ1€0a JIOCTUraeTCsl IPH UX
[IOBOJIHO  HHW3KOW  JI03UPOBKE. IPe3ynbTaThl
MCCJIEIOBaHUI TIOKa3ali, YTO ONTUMAJIbHOE WX
KOJIMYECTBO B BABUCHMOCTH OT BU/IA TOTIOJIHUTEIILHOT Ol
cbIpbs cocTaBisieT 1...3% ot Maccel Myku. IIpu 3Tom
npelaraeMble  XJeOHbIe — M3menus  oOiazaroom
BBICOKAMM ~ [MOKA3aTeISIMH ~ KauecTBa, OTIMYHBIMH
BKYCOBBIMH JTOCTOMHCTBaMH U ITOBBIICHHOMN MALIEBOW
[IEHHOCTBIO. |ANNapaTypHO-TEXHOJIOTHYeCKasl cxema
MPOU3BOACTBA xJiebal c MPUMEHEHHEM)
(purooboraTuTeneil He Tpedyen H3MEHEHUS, U IIOTOMY!
HOBBIC BUJBl MPOXYKLIUH MOKHO IPOWU3BOJUTH Ha
ITF000M XJIEO0TIEKAPHOM! IPEANIPUSTHH.

BoiBoabI

[IpumeneHuel ¢burooboraruTeneit npu
MPOM3BOACTBE XjIeOa BBIACTCS @KTyaJlbHBIM| H
MEepCHEeKTUBHBIM HAIIPaBJICHHEM KaKk B HAy4YHOW TaK M
MPOU3BOICTBEHHOM IeATEITEHOCTH TTOCKOJBKY!
@KICHTUPOBAHNE Ha O370POBHTEIHLHOM  acIleKTe
SIBIIICTCS] B HACTOSIIMA MOMEHT OJHOM U3
MaKCHMaJbHO MOIIHBIX  (haKTOPOB UIMKBUIHOCTH
XJ1€000YITOTHOM MTPOTYKITUH.

Baecenuel purooboraTUTENCH (OKa3bIBacT!

MOJIOKUTEIIBHOC! BIIMSAHUC Ha MPOUECCHI ICO3PEBAHU
TE€CTA, YTO OOBSACHSAETCSI BBICOKHM) COZACPIKaHUEM! B
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KHCJIOT 1 MUHEPAJIbHBIXI BEIIECTB.
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2. AnekceeBa M.M., Boakosa A.B., Pomanuna
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(68). — Pp. 101-108.]

6. Bepummauna O.J1., emuenko B.A., Kocmarosa
B.A. Ucnonp3oBaHue  OBOIIHOW  J00aBKH B
MPOU3BOJCTBE  MIICHWYHOro  xyeba  //Ilumesas
texHonorust. 2015.- N 4. - C. 29-30. [Vershinina O. L.,
Demchenko V. A., Kosmatova V. A. The use of
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GUINKO-MATEMATAYECKHME HAVKH

JUHAMMUMKA PEHIETKHU. ®A30BBIE HEPEXO/Ibl. CHCTEMBI HH3KuOﬁ PASMEPHOCTH
PA3BUTHUE MOJEJIN ®PEHKEJIAA-KOHTOPOBOMU.
1. OCHOBHOE COCTOSIHUE U TUHAMHUKA

Dunonosé A.H.
HUnemumym yeemnvix memannos um. M. Kanununa,
Kpacnospck, Poccus

AHHOTAIHS. HOHy‘-IeHI)I TOYHBIC PCHICHUA HPICerTHOﬁ (DK-MO,HGJ'II/I JJIA OCHOBHOI'O COCTOSAHHA H €€
JUHAMUKU. BBISBICHBI MHOTOUKMCICHHBIC pa3anius 3TUuxX peHIeHI/Iﬁ C UX KOHTHUHYaJIbHBIMHA HpI/I6J'II/I)KeHI/IHMI/I. B

xauecTBe passutus PK-Monemu npenoxkena GpyHKius 3akona ynpyroii mucnepcun @ (X) ¢ 1ByMs nokambHEIME

MHUHUMYMaMH.

Karouesble ciopa: ®K-mozaens, IUCKPETHOCTD, KOHTHHYAJIBHOE MTPUOIIIKEHUE, TOYHOE PEIICHUE, COINTOH

Bsenenue
B 1938 r. aBropamu: - SkoBom Wnbuyom
Openkenem u TaresiHoit AOpamoBnoi KoHTOpOBOI

1 2

(JI®TN), BeinBuHyTa Mozens Ppenkensi-KoHTopoBoit
(®K-monens), [1].

OK-Mozens — 3T0 ynpyro-nepuoguyeckas [ernodxa
atomos (LII') B mepuoauueckoM noTeHnuanie, puc.l.

k N

LA ESAN AN IVAN AN INAN AN INAY RAN INaN BAX INAN RAN IAN RAY )
b

-+

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA!

N

Puc.1

O - nmpeacraBnseT co0oOil  OJHOMEPHYIO
MOCJIe0BaTeNbHOCTh U3 N TOUEUHBIX aTOMOB MaccaMu
M ¢ koopauHaTaMu {X;} ¥ NEepUOAOM [3, CBSI3AHHBIX
MEXIy €000 yNpyrUMM MpYyXKMHKaMH C 3aKOHOM

ynpyroii mucnepcun @ (X) . @ (X) wame Bcero — 310

2
3akoH I'yka, d(X) = Unp' = % .

[epuoguyeckuid moteHnuan V(X) MMeeT YETHYIO
CUMMETPHIO U teprox a=1.

B OompmmHCTBe mpeapimymux pabor [1,2]
N =00, B oxumanuum ympomeHus
pemeHni 3a cuer OTOpachIBaHHMA U3 PACCMOTPEHHUS
rpannyHbiX dddekroB. Kak oxazanocs, [3,4], ato
HPEATONI0KEHHE OIIHO0YHO.
OcuoBHoe cocTtosiHne @K-monenu
IMotennuansHas sHeprust OK- cucTeMbl UMeeT BU:

ojiarajJiocb

U_(mp.) = (xx*2)/2;x = 1; (1)

U=y (i=-K"i=K-1)

rae N - uguciao aromoB B nemouke, N=2K+1; X;-
paccrosiHue i-ro atoma JI0 [EHTPa IIETOYKH.

B[1]V(x)= [—V] _0 cos 2mx_i,p=1.

LlentpansubiM anementTom OK-mopenu siBisercs
yIpyro-rnepuoandecKas 1ernouka, nernouka ['yka (LII).
Ecmu B=0, To LII" mpeacTaBisieT coOO0 TOYKY HYJIEBOTO
pa3mepa, cocrosieii u3 N aromos. Ecin Ha 3Ty TOUKy
C IByX CTOPOH IIOJICHCTBOBATh CHIIOW £f3, TO HEmoYKa

1/2 (x_(i+1)—xi—p)"2+V(xi)]+V(EK),

pactsHercst, u nepuon L' craner paBHBIM 3, mpu 3TOM
MTOJIOKEHHE TICHTPAIBHOTO aTOMa Xo HE W3MEHHTCSI.

Ecmm B=0, To B ocHOBHOM coctosiHnn OK-Momenu
toyeuHass L{[' HaxoguTcs B MUHHUMyME MOTEHIMaja
V(x=0). [Ipu B£0 mosoxeHre NEHTPATBHOTO aTOMa HE
meHsiercsi Xo=0. IlonmoxeHns oOCTalbHBIX aTOMOB
OTHOCHTENIFHO LIEHTpPa HE YETHHI M ONPEACIIIIOTCS W3
CHCTEMBbI HETMHEWHBIX ypaBHeHU [3,4],

U_(x_i)»" = 0 — cucrema N ypasrenuii papaosecus. C yuetom [ x] _(—i) = —x_i, umeem:

x2=2x1-x0+V"(x1)
Xx3=2x2-x14+VNN(x2)
x (i+D)=2xi—-x(i—-1)+VV(xi)l<i<K-1
x K=2x (K-1)—x (K-2)+ V" (x_(K-1))
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B=x(K-1)—x (K=2)+ V" (x_(K—-1)) + V" (xK) (2

IIpu Xo=0 Bce KOOpOWHATHI Xij W [ SIBISIOTCS
¢dysxomamu X1, X1 € [0, 0.5], mosToMy pemieHns s
ocHOBHOTO cocrosHuss DK-momenmn wMoryt OBITH
nosrydeHsl MuanMusanuei U(X1) 1o Xy, [3,4]. Omgro u3
pemennii (Vo=0.01, N=100) n306pakeHo Ha puc.2 ¢

TIOCIIEI0BATENIFHBIM IE€PEOBAHNEM COPA3MEPHBIX H
Hecopa3sMepHBIX (a3. HawanpHbBI oTpe3ox €
[0,0.127] cooTBeTCTByeT OTHOPOAHOMY COCTOSIHUIO
®K-momenn, korma Bce arombel LI Haxomsarcs B
muaIMyME V(X).

10

08 -

06 -
< | |
>.<"’~

04 r -

02 -

| | | | |
00 0127 02 04 06 08 10
B
Puc.2 («Jlecmnuya HI'Y» [4])
KonTtunyansHOe puOIMKEeHNE (cTpyHHBIH Iotennmansuas sueprust @PK-mozenu B cTpyHHOM

npezienn) — 3TO TEepexo]l OT IUCKPETHO-Pa3HOCTHOM
MOJIENIN K HHTETPO-An(pHepeHIInaIbHON TeOpHH.

U=/[_0"N

e 8 = B; @(X) - amanor xi; V(@) - anarnor V(x;).
Iepeiinem ot quckpetHoi Teopun PK-moxenw, T.e.
CHCTEMBI HETMHEHHBIX YpaBHEHHH (2) K ee CTpyHHOMY

U=/_0"N

npenerne uMeet Bu [5]:

11/2] (dep/dx — 6)"2 + V(p)]dx (3)

HIpUOITIKEHUIO.
Huckpernas teopusi (1)-(2), [3,4] cranosurcs, [3,
5], xouTHHYaTBHBIM TpubMIKeHHEM (3)-(4):

[[1/2] (dx/di—B)*2 + V(x)]di;x(0) = 0;

d"2x)/(di*2) = VA (x) =0;

o

#VREVE) +C))dx=p; U/N=pr2/2-C B=Bg

B_c = [ _071EV(2(V(X) — V_min)) dx. (4)

Pemenue (4) mns ocHoBHOro cocrosiHus OK-
MO/JIEJI! B KOHTHHYAJIbHOM TPUOJIIKEHIH COBIIATAET C
[4], puc.2, HO TONBKO B HHTEpBanax:- B € [0, Bc] U [1-
Be, 1+Bc] U [2-Be, 2+B] U ... IIpu V=0.01, B=0.127.

B Touke P=fc pemieHMs HMEIOT KadeCTBEHHBIE
oTnuuwmst: — ans [3, 4] mo mapameTpy B ckadok puc.2.
Jnst [5] mepexox B HecopadMepHylo ¢a3y To
napameTpy [} HerpephIBeH.

B untepBanax pe [Be, 1-Bc] U [1+fe, 2-Bc] U ...
pewienus [3, 4] ¥ [5] NOAHOCTBIO OTIMYAIOTCS IPYT OT
Jpyra.

Ecnu negopmanuu YIPYTUX MPY>KUHOK
MMOTYMHAIOTCS 3aKoHy I'yka, TO [T OCHOBHOTO
coctostHust OK-monenu ee moTeHLMANIbHAS SHEPTUS
U(B) siBsieTcs 9eTHOH 1 meproandecKoil (yHKIHEeH mo
B ¢ mepuogom 1, [3].

X2

d(x) =

Ecimm y TO MPAKTUYCCKU

HEBO3MOXHO 3allMCaTh TOYHOE PEUICHUE CHCTEMBI
HEJIMHCIHBIX YpaBHCHHU B BUJIC TAPaMETPUIECKOTO 110
X1 perrenus (2).
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Jnnamuka OK-monenun
B [1] ®K-momens (B=1) 3ammcana B
KOHTHHYaJbHOM MPHOJMKCHUHU, MOCIAEC 4Yero OBLIO
HalJIeHO TOYHOE aHaJIMTUYECKOE perenne
JBIDKYIIErocs  CO  CKOPOCTBIO W  COJIUTOHA
(mucmokamms  Openkens-Konroporoit). I[loBropum

9TOT BBIBOJ, OTTOJKHYBUIMCH OT wucxoanoii @K-
monenu. Ecnmu 3ammcare s kaxkgoro aroma LI
ypaBHeHue HproToHa, a 3arem mnepeitu ot LI
yOpyrod CTpyHe, TO TMOJY4YHMM YpaBHEHHE CHHYC-
I'opnona:

mx"_(i, tt) = —UM (x_i)mx"_tt = (d*2 x)/(di*2) — V*' (x); Ecim V(x) = —V_0 cos2nx, To
mx_tt —x"ii + 22V_0 sin 2 nx = 0;

W =W_0/V(1 —w"2/(w_072)); W.0 = (4V(mw_072V_0))/n=4/aV(V.0) ~
1.27V(V_0) (5)

Ine X(t) xoopmunata | -0ff TOYKH CTPYHBI B
3aBHCUMOCTH OT BpemeHu, W - SHeprus JUCIOKAIHH,
W - 3Heprus mokos aucinokanuu. 13 (5) crenyer, 4to
JUCIoKanuid ¢ dSHeprusMud  MeHbimmMu  Wo  He
CYILIECTBYET.

B [1] HeT oTBeTa Ha BOMPOC O HAIUYUH B CHCTEME
JPYTHUX, HE JTUCITOKAIIMOHHBIX pelieHui,
JIOKAJIM30BaHHBIX B MIPOCTPAHCTBE u HE
pacmagaromuxcss Bo BpeMeHH. OTBETHM Ha 3TOT
BOIIPOC TOYHBIMH PEIICHUSMH.

Pewas 3agauy TouHo#l nuHaMuKyU nuckpetHod OK-
Mozenu, 3ametuM, 9to N - urcino aromoB LI koHedHO

H=K+U=Y_(k=0)"k=N
(m

M MHOTO MEHBIIE YHCJIA aTOMOB B CTPyHE, 4YTO
nospossier 3anMcars Ui LI KOHEUHy0 cUCTEMY
ypaBHeHuii HproToHa 0e3 HCHOJIB30BaHUSI MHTErpPO-
muddepeHInanbHbBIX  METOJAOB M pemaTh  ee
KOMIIBIOTEPHBIM MOJEIUPOBAHUEM.

bynem  cTpourh  IMHAMUYECKUE  PELICHUSA
quckpetHoii ®dK-momenu ¢ 3aKkOHOM — ymnpyroi
d(x)
lamunpTOHMAaH Kak cymMMy KuHetmdeckod K n
noTeHImanpHoi U sHepruit:

JHCTIEpPCUU obmiero  Buaa.  3amuineM

(Hk® =1 I_(k=0)"(k
(x_k*2)/2] +Y (k=0)"k
[(@k+VKk] )+ VN,rze

Dk (x) = O(x_(k+ 1) — x k); V.k (x) = V(x.K). 6)

Hccnenyss nuHaMHKy MOJENH,
paccmotpers B kadectBe D(X) He Tombko 3aKoH

HUMEECT CMBICII

I'yka, HO U PYHKIUIO, HE TOMTYCKAOIIYIO MePECCUCHHSI

aTOMOB B IIPOCTPaHCTBE (X#0), HampUMeEp, C OBYMS
JOKaJIbHBIMA MUHUMYMaMH X~ U X=1+f:

A () b (e o)

y <d? (7)

2X

Bpewms guckpertno t=j h, j=1,2 ...; rue h — mar mo BpemeHnu;

xk@)=xk(yxk()=Ck(G+1)—x_k(§))/h
Xk(ND=kG+D)—xk(G)/h=Cxk(G+2)—-2xk(G+1)+xk()/h"2;

H(G) =Y H(®) = X (k=0)"(k=N
Ak =N — 1)

3anumrem ypasaenue Herotona miis K -ro atoma I

((xk(+1)—xk(GN"2)/2e+ )Y (k=

[(®_k ] +V_k)+V_N;e=h"2/m.@8)

mx_k = —U_(x_k) 'k = 0,1,...N. (9)

Ucnons3ys (8)-(9), Boipasum Xk(j+2) uepes Xk(j+1) u X«(j), ¢ yuerom pasencrsa @, (x) = (I)(Xk e Xk) :

Xo(J+2) = 2% (J +1) = %, (1) +[®5 () Vo (i)]e
X (1+2) = 2% (J+D = x () +[P, (J) - D}, () -V (})]e. k =1,...,N -1 (10)

Xy (1+2) = 2% (1 +D) =% (1) + [P (1) =V (D]e:

Cucrema  ypaBHeHui#t  (10) ANTOPUTM
MOCTPOEHHUsI TuHaMHuueckux pemennid @K-monenu.

Paccmorpum  cutTyanuio ¢ [EepBOHAYAIbHO
pactanytoil LI'. Ilyctp B HavaibHBI MOMEHT BCeE
aTOMbl HETIOJBU)KHBI M HAXOASATCS B MOJIOKEHUAX Xk=
K, 1Ba rpaHUYHBIX aTOMa OTKJIIOHEHBI OT HUCXOJHOTO

MOJIOKEHWs Ha +A, 3aTeM TpPaHWYHBIE AaTOMBI
OTIYyCKalOTCd U B CHUCTEME PACIPOCTPAHIIOTCS
SHEpPreTUIecKre BO30yKICHNUS.
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TounOCTB peuieHus (10) onpenesercs B [6], mporpamma «Chainy - nguHaMuyeckue
h? peurenuss ®K-monenu crpositest anropurmom (7)-(10),

napameTpoMm € = —, rae m — Macca yactuus! LI
m

nipH 3ajanuu napametpos: - N; (& , B, v); A; &; V.

V(X)=-Vo cos2mx; Xk(1) = K; Xk(2)= Xk(1), k=0,1,2...N; Xo(1)= -A; Xn(1) = N+A

Paccmorpum  mpumep: N=200; V0=0.05;
(a ,B,y)=0; A=0.5; =10 - na BbIxOziE [6] Ha SKpaHe
KOMIIBIOTEPA Ha MEpPBOI CTPOYKE BUAMM IOJIO0XKEHUE
Kaxmoro aroma L[’ B MOMEHT BpeMEHH j, Ha BTOPOi
CTpPOYKE — 3HAUEHUS MX pa3HOCTEM, Ha TpeTbed —
SHEPreTUUECKUE XapaKTePUCTUKHU Kaxaoro atoma LI

B  pesyabrare, puc.3, Mbl BUOUM  HE

CKOpOCTBIO U ¢ 3Heprueil W <A?/2. BaXHO OTMETHTS,
yro B Hamem npumepe W <Wj, T.k. 0.125<0.127,
CIIEZIOBATENIFHO, 3TO  pelIeHHe He  SBISETCS
nucnokanueit ®penkens-KoHTopoBoii.

Junamuka K- monenu, [6]: 0=0, =0, y=0, A=0.5,
V0=0.05. N=200.

pacrnagaromeecs BO BpPEMEHU SHEPreTHICCKOEC
BO30yKIeHHE, MBIDKyIIeecs C  HEpaBHOMEPHOM
« Chainy
i
tain  Crnpaexa
—MNapameTpsi — MHchoprawmna
a= I: VO = I: 05 =|::: t= 15952000
B= I: A= I: 5 = |1DDD AHH= -622e-00

Puc.3

[MepBas ctpouka: — Xk(t), mosoxkenue K- ro aroma
I[ETMIOYKH B 33J[aHHBI MOMEHT BPEMCHHU.

Bropas crpouka: — (Xks1-Xk -1),
JUHAMUAYECKOTO PEIICHHUSI.

Tpetbst crpouka: — Hi(t).

Ecmu A>1, To atomsl L' HaumHAIOT CTaIKMBATHCS,
uyTo  o3Hawaer He  (usmunocte  D(X) c

npeiaraeMbIMi - TapamerpaMu. CHTyanuioo  JIeTKO
HCTIPaBHTh, €CId osoxkuTh B (7) (& , v) #0.
3anaun u nepcrnekTuBsl PK-Moaenu
a) B [4] pewenus ocHoBHOro cocrosiHusi OK-
Monenu («Jlectaunbr HI'Y») mocTpoeHBI TOIBKO s
N<100, monoxenus kaxaoro aroma L{I" onpenensumcey
¢ ToyHOCThIO 10715,

IPaJUEHThI

B nmanpHelimem, IS MaKCHMMaJbHO TOJHOTO
BBIJICJICHUS]  IpaHUYHBIX  3¢p¢exkroB DPK-monenn
Heobxoaumo crtpouth rpaduku ¢ N>10* (V<0.01).
IIpu stoM mnonoxxenust kaxaoro aroma LI mosmkHBI
OyIyT OIpPeNeNAThC C TOYHOCTIO Tyurneii 10715,

b) Ecniu A>1, to nunamuka ®K-mozmenu momKHA

paccmatpuBathest ¢ & #0. D(X) B (7) umeer nBa
JIOKAJILHBIX MUHUMYMa: - q)(Xa) u CD(Xﬁ). [yctp

D(x,) <D(x 5 ). Hac uHTepecyloT IMHAMHYECKHE

Mepexobpl MEXIy STHMH MHUHUMyMamu. [IpuBemem
npumep, puc. 4(a, b).

Hunamuka ©K- monenwu, [6]: 0=0.5, p=0, y=0.044,
A=1, V©=0.03, N=200
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Chain iolx
aian Cnpaska
NapameTpsl WHeopmawmn
a= I 5 I: 03 = I t= 837325000
1
B= I: I = I‘lUUU AH/H = -7,33e-09
Y= I: D44 I I | e0fE = 1
(LT e e et et O O e Tt LT T L LT TT O T O T T ERE T e (R TTT T AECC TCTR T CTTAR T g
(LN AR IR ORI UL ORI T AN iy

Cnpsexa

—NapaMeTpsl

— MHpopraumna

1.100292e+09
AHMH = 1,96e-07

Eiile e0ie= 1

MpogomsnTs I

Puc. 4(b)
Puc. 4 () — nauanvuwiii sman kpucmantusayuu 6 o- gasy (t ~ 0.8 10°).
Puc. 4 (b) — cnedyrowuii sman kpucmanauzayuu 6 o- gazy (t ~ 1.1 10).

Ha puc. 4(a, b) usodpaxen dazosbiii nepexox u3 f-
B - a3y, ¢ ymeHbIIeHHeM pasmepa L[[" moutu B nBa
paza.

KBanroBoe pazsurne ®K-monenn

Teopusi KBaHTOBO-MEXaHMYECKONW 4YacCTHUII B
MIEPUOIMYECKOM TIOTEHIHAJIE SIBISETCA KBAHTOBBIM
npoJopkeHueM u passutueM OK- mozpenu.

3akroueHne

Kak oxazanocs, ®K- mogens - uaeaapHass MOAEIb
JUIS OLICHKW TPaBUJIBHOCTH CTPYHHOTO MPHOJMKCHUS
MpU Mepexojie OT JUCKPETHON K JIOKAJIbHON TEOPHUSIM
1iosisi. Ml BBISICHWIH, YTO:

CBoiicTBa OCHOBHOI'O COCTOsIHUS JUCKpeTHOH DK-
MoZeNnu COBIAAAIOT co CBOMCTBaMH ee
KOHTHHYaJIbHOTO TPUOJMKEHUS TONBKO B 00JacTh
omuopoxnnoctu (V¢ =0).

Junnamuka  ®K-momenu w  OuHaMHMKa — ee
KOHTHHYaJIbHOTO PUOIIIKEHUS HE COBITAJIAI0T BCErIa
U Be3JIE.

PesynbpTaThl  HEKOTOPBIX  TOYHBIX  PELICHUA
CTPYHHOrO  Tpelena  MOTYyT  OKa3aTbCsi  He
MPUMEHUMBIMU ISl UCXOAHOW IHUCKPETHOW MOJENH.
Hanpumep, B [7] noay4eHO TOYHOE BBIPAXKEHHE AT
CTATUCTUYECKOU CYMMBI dOK-monenu B
KOHTHHYaJIbHOM TIPUOIMKCHUH. Hcxons u3
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BBIIIECKA3aHHOTO U PHUC. 3, MOXKHO YTBEpPXKAaTh, 4TO
9TO pelIeHHe HEe NPUMEHMMO K auckpeTHoil K-
MOJIeJNN.

Ecnu npuHATH, YTO B JIOKQJIBHBIX TEOPUAX IO

V@ — 510 rpanuentnbiii ananor nenoukn I'yka, To
IpeanojgaraéM, 4YTo B IEHTPE YEPHOH  JIBIPHI
TPYIIIUPYETCS MaTepusl ¢ U3BMEHEHHOM METPUKOM U CO
CXJIOTIBIBAIOIIIMUCS 10 pa3mepa aN momsivu, puc. 4.

ABTODp BBIpaXkaet rirybokyro Oiarogapraocts A.IO.
Bbabymikuny u yuactaukam Of the 2nd International
Workshop “Modeling of synthesis and destruction of
advanced materials” Minsk, Belarus, 15-17 October
2019 3a o6cysxneHue paboThl.
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JKOHOMHYEGKME HRAVKH

TITLE OF THE PAPER: SYSTEM INNOVATION PROCESS AS A WAY OF IMPROVING
COMPETITIVENESS OF ENTERPRISES

Surkova E.V.

Abstract. In the paper, the authors presented their vision of the innovation process, which becomes systemic
under the condition of constant transformation of the innovation management model within corporations. The
purpose of such management is to create a model of the existing innovation process taking account of the risks of

the enterprise for the growth of its competitiveness.

This paper has practical benefits for business owners who wish to introduce their company to a leading position
in the market. In the modern world, with the development of scientific and technological progress, innovations
have become the main advantage of successful companies. The authors consider the forms of correlation between

innovation and competition.

The classification of innovations and various forms of its influence on the activity of the company is given.
The article also describes the sources and resources for the realization of the innovation process of enterprises.
Through innovation assessment, it is possible to obtain data on the competitiveness of goods for the near and
medium-term, as well as to gain an understanding of the need for further actions that transform the competitive
advantages of a particular product or service into the competitiveness and leadership of the entire enterprise.

INTRODUCTION

Currently, the number of goods and services in the
world market is continually growing. Development of
information technologies and growth of volumes of
Internet trade in comparison with traditional trade
makes inconvenient growth of competitiveness of the
enterprises using existing means. Innovations create a
stimulating effect on corporate entrepreneurship [1].
The expansion of sales sectors in the domestic and
global markets can be achieved through continually
forming innovation processes. Consistency is a
condition under which it is possible to manage human
activity in a permanent crisis. Therefore, it is necessary
the innovations for growth of the enterprise
competitiveness, to result in the system and thus to
form a systematic innovation process. Such a system
takes account of external and internal factors of the
innovation process, tools, mechanism, institutions, and
other system elements and components [14].

Therefore, an essential direction of increasing the
competitiveness of corporations is changing to a
systematic innovation process.

LITERATURE REVIEW

Many scientists in their work explored innovation:
Drucker P., Barker A., Jansen F., Dagaev A.,
Komendenko S., Anshin V. Issues of competition and
competitiveness were considered by scholars such as
Knight F., McConnell K., Hein P., and Brue S., Porter
M., Gurkov 1., Litovchenko S., Kendyuhov A.
Fatkhutdinov R., Kondaurova E., etc.

It is known that the first who introduced the concept
of "innovation" was Austrian economist Joseph
Schumpeter, who defined it as the commercialization
of all new combinations based on the application of
new materials and components, the introduction of new
processes, the finding of new markets and the
introduction of new organizational forms and
combinations thereof. Schumpeter J. was one of the
first who studied the relationship between innovation
and competition. When change occurs only at the level
of technology, Schumpeter called it "invention." It is

only when business is involved to "inventions" that it
becomes innovations. In other words, innovation is a
dialectical unity of idea, production, and business [3].
Innovation activity is the work of creating,
commercializing, or realization of innovative products
and innovative projects. And as an innovative product,
we mean unleashed new or improved product, new or
enhanced technology used in practice or economic
turnover [12,13].

Understandably innovation is the final result of
novelty introduction. Innovations can take the form of:
inventions, utility models, industrial examples,
selection achievements, topologies of integrated
systems, databases, know-how, computer programs,
results of R&D in goods (works, services) of
documents in an improved or fundamentally new
process, the results of marketing or research and its
subsequent realization directly or as part of the products
[12,13].

American scientists Michaelsson A., Aladin R. and
Pollack J. survey of the innovation culture at 334
enterprises. They found two well-defined subgroups of
an innovation culture and connected these two clusters
with metrics of new products development (i.e., new
product sales and profits at an average of 5 years). In
particular, the analysis of the latent profile showed that
in the innovation culture, there are two profiles for
enterprises: with "high" and "low" innovation culture.
Venture companies scored all across criteria of
innovation culture had sizably higher profits from new
products and sales [2].

Alfred Marshall, the founder of the neoclassical
theory, has an opinion that: "competition only creates a
situation of the need to search for competitive
advantages of the company and the competitiveness of
the goods, causes to improve the whole process from
production to consumption. But the competitive
advantages are provided based on the realization of
certain innovations, as through entrepreneurship,
whereas it is the real engine of progress" [5].
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INFLUENCING OF INNOVATION PROCESS
ON COMPETITIVENESS OF ENTERPRISES

In fact, consumer properties and price are the main
components of the competitiveness of goods. Non-—
commodity factors such as the level of service,
reputation, and prestige of the company, advertising
company, and others are also influenced by consumer
interest.

For control the competitiveness of the enterprise it
is necessary to underpin the optimal correspondence of
these elements continually, by the result in the
improvement of the quality of goods and services,
reducing production costs and improving the level of
service. Many internal factors, such as the size of the
payroll, productivity, and skills of staff, management
costs, and others, have an impact on all these
components. External factors are also taken into
account the level of STP, price, and quality of raw
materials, fuel, electricity. That is, the promotion of
competitiveness is due to both the technical level of
production and the level of organization of production
processes and control.

The role of innovative
corporations is as follows:

1) helps to adapt to conditions of a changing world;

development  for

2) makes it possible to improve the quality of goods
and services, the most fully meet the needs of
consumers;

3) creates conditions for
developing competitiveness;

4) increases the level of production efficiency;

5) strengthens the material state of the enterprise;

6) forms and maintains the image of the company in
the market of goods and services;

7) strengthens relations with partners;

8) stimulates to the improvement of the
organizational structure of the company;

9) creates conditions for the
development of employees;

10) increases productivity.

Classification of innovations should be considered.
It is classified according to the following criteria:

— the character of relations: socio-economic,
organizational, technological innovations;

— the distribution: management,
technical, social innovations;

— the subject—content structure: product, process,
and allocation innovations [4].

The effect of different types of innovation on
competitiveness is presented in Table I.

maintaining and

professional

production,

Table 1

TYPES OF INNOVATION AND ITS INFLUENCE ON THE COMPETITIVENESS OF
CORPORATION

Types of . .
innovations Influencing on competitiveness
Socio-economic Optimizing of resources used to increase advantages in a competitive environment
The perfectibility of the management system in the company to create and introduce more
Management
useful forms and methods of control
. Usage of the newest technologies in the equipment of the enterprise to minimize direct and
Technical .
indirect costs
Upgrade the competence of staff by training organization of the best employees.
Social Improvement of working conditions, increasing of material and nhon—material motivation
of employees
Product The perfectibility of consumer properties and growth of goods competitiveness in the
market
Process Reduction, cheapening and simplification of all operations taking place in the enterprise
. Restructuring of the company to introduce innovations and increase competitive
Allocation
advantages

Source: author's development

System innovation process can be represented as a
complex of elements and components of innovation at
its every stage. The system includes internal and
external factors and risks to develop, promote,

commercialize, and diffuse innovations. The stages of
innovation activity constitute the life cycle of
innovation.
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PARTICTPANTS: INNOVATORS, INVESTORS,
MANUFACTURERS, RETATLERS, CONSUMERS

-

.

STAGES: INNOVATIVE IDEA AND ITS EVALUATION;
DEVELOPMENT AND REGISTRATION OF
INNOVATIONS:
ORGANIZATION OF PRODUCTION;

MARKETING AND ADVERTISING, MAXIT SALES;
DIFFUSION INTO THE COMMODITY MARKET:

-

b

7

METRICS OF COMPETITIVENESS OF THE
CORPORATION:

REVENUE, COST REDUCTION, PROFIT, GROWTH OF
EFFICIENCY OF CAPITAL, SALES MARGIN,
PRODUCTIVITY GROWTH, CORPORATE REPUTATION,
MARKET SECTOR EXPANSION AND HOLDING OF NEW
SECTORS

N

MANAGING CURTAILING OR TRANSFORMATION OF
THE GOODS
SOURCES AND RESOURCES OF
INVESTMENTS, PERSONNEL, SCIENTIFIC POTENTIAL,
CAPACITIES, TECHNOLOGIES, DIGITAL COMPONENT

The life cycle of innovations —— >

Pl =l

Source: author's development
Figure 1 — A fragment of the innovation process as a system

Figure 1 shows a fragment of the systemic
understanding of the innovation process. It is only part
of the innovation system. It is challenging to present all
parties and its connection with competitiveness in one
paper at the same time. We see that at each stage of the
innovation process, each participant realizes its
economic interests through sources and resources. At
the same time, the growth dynamics of the
competitiveness of the enterprise is achieved. In other
words, any form of influence of the innovation factor
on the competitiveness of the enterprise is based on the
balance of economic interests of the participants.

The main block to launch the innovation process, as
the data analysis shows, is the tightness of financial
support and resources to motivate and initiate
innovative practices [8]. It should be understood that at
the first-time innovations may not bring significant
profits, but actively consume resources. Then the
practical introduction develops rapidly and returns all
costs in multi-rate size. Innovation starts from small,
but the effect must be of massive proportions [9].
Therefore, it is essential to assess the competitiveness
of innovations, which includes the following stages:

1) selection of the most competitive product or
service to form a base for comparison;

2) definition of a set of metrics to compare
innovations;

3) calculation of parameters of innovation
efficiency by consumer properties.

With this assessment, it is possible to obtain data on
the competitiveness of goods for the near and medium-
term, as well as to gain an understanding of the need for
further actions that transform the competitive
advantages of a particular product or service into the
competitiveness and leadership of the entire enterprise.

The biggest challenge is colliding with which the
societies and companies will be to use the advantage of
intellection  technologies  providing  massive
opportunities for both new products/services and
productivity growth avoiding the dangers and
disadvantages of rising unemployment and increasing
wealth inequality [10].

The effect of innovations on the growth of
competitiveness can be assessed using expert
assessment methods [11]. Thus, the comparison of
certain metrics of competitiveness in connection with
innovative products may be incomparable. Therefore,
it is necessary to create a table of competitiveness
criteria and groups of metrics, to define the proportion
of each metric and to define its effect on the allover
result with the help of the geometric weighted average
formula (the Maximov 1.):

K= ni+n2+n3+nk (—ll 12 =13 * Ik.
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where K is an integral metric of competitiveness
growth by groups of parameters.

If it is not possible to apply the method of expert
assessments, it should be used the technique of
Belousov V. assessing each metric in the
commercialization of innovations and compare it with
the parameters of the previous period, that is, by
product, price, marketing communications, market
share. And only then it is possible to deduct a composite
metric of the influence of innovative products on the
growth of the competitiveness of the corporation based
on the average arithmetic.

CONCLUSION

In conclusion, it can be inferred that a system
conception to innovation processes in the corporation
means definition the pool of participants of the process
and achieving a balance of interests with them. The
corporation carrying out innovative process defines
methods and forms of the introduction of innovations
in production, creating for itself a concise model of the
innovation growth of competitiveness of the enterprise.
At the end of the life cycle of innovation, it is possible
to either recycle it or transform it into a new series.

Enterprises are wishing to improve its
competitiveness it is necessary to monitor modern
technologies and trends in the production of similar
goods and services continually. It should not be
forgotten that there is a direct correlation between the
competitiveness of the company in the future and the
costs for innovations in the present. Novelties should
be perceived not as a threat, but as a factor that helps to
develop products and increase income from financial
and economic activities of the enterprise.
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