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Oco0eHHOCTH pacueTa ¥ MPOCKTUPOBAHUA KOMOUHHUPOBAHHOTO
annapara JJs NoJIy4YeHUs KUPHBIX KUCJIOT U3 COANICTOKOB
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Annoranus. IlpencrasieHa pa3paboTka METOUKH aBTOMATH3HPOBAHHOTO PACYETa PEAKTOPa IS IOy ICHHUSI JKUPHBIX KHCIIOT U3 COATICTOKOB
PaCTHTEIBHBIX Macel. YHHBEPCalIbHAs KOHCTPYKLHS PEaKTopa MO3BOJSET MOCIENOBATENBHO OCYIIECTBILSITh KIFOUCBBIE TEXHOIOIHICCKIE
MPOLIECCHL: IETOYHOS OMBUICHHE THIAPATHPOBAHHOTO PACTHTENBHOTO MAcia, BBICAJHBAHHE XJIOPUIOM HATPHUS, THAPOIN3 U PAa3IIOKCHHE
MBUIGHOW CEpPALICBHHBI CEPHOW KHUCIIOTOM, a TAKKE IPOMBIBKY HOIYYCHHBIX JKHPHBIX KHCIOT. Pa3paboTaHHass METOIHKA yIUTHIBACT (DH3UKO-
MEXaHHYECKHUE CBOMCTBA CMECEH, KOHCTPYKTHBHBIC MapaMeTpbl 00OpYIOBaHMS M KHHEMATHYCCKHI PEKUM MpOIEcca, 4To 00eCHednBacT
BBICOKYIO TOYHOCTB PaCueTOB U IANTAIINIO PEAKTOPa IO KOHKPETHBIE IPOU3BOICTBEHHbIC 3a1a4u. [l peaan3anin pacueToB HCIOIb30BaHa
cpena paszpabotku QT Creator 5.14.2, mo3Bosisioias co3aaBath KpoccruiarGopMeHHbIe TPUIIOKEHHUS MO]] ONepannoHHbie ciucteMbl Windows
u Linux. IIporpaMmuoe obecrieueHre BKIFYACT alrOPUTMBI TEXHOJIOTHIECKOr0, TEIUIOBOrO W KOHCTPYKTHBHOTO PACYETOB, a TAKXKE BBIOOD
THIIA MCUIANKK W KOHCTPYKIMH amnmaparta. BHeIpeHHWe CHCTEMbl aBTOMATH3MPOBAHHOIO MPOCKTUPOBAHMS IO3BOJSET MHHUMH3HPOBATH
3aTpaThl HAa OPOCKTUPOBAHME M ONTHMU3HPOBATh MAapaMeTPsl peakTopa. PasmenpHOe MPOTEKaHHWE IMPOLECCOB B PasHBIX PEaKTOPax
CIIOCOOCTBYET YIYYIICHHIO SKOJOTHICCKON OOCTAHOBKH M CHIKCHHIO dHEprosarpar. PaspaboTaHHas cHCTeMa MO3BOJSICT MOICITHPOBATH
palMOHAIBHBIE KOHCTPYKLMU OCHOBHBIX Pa0O4YMX OPraHOB PEAKTOPA, ONPEIENATh ONTHMAIIBHBIC TEXHOJIOIMYCCKHE M KOHCTPYKTHBHBIE
HapaMeTpsl, a TAKKe MUHUMH3HPOBATH 3aTpaThl HA IPOEKTHUPOBAHUE 00OpyHOBaHWA. Pe3yiabTaThl pabOTHI MOTYT OBITH NPHUMCHCHBI B
HHIIEBOM, XUMHYECKON M IPYTUX OTPACIAX MPOMBIIIICHHOCTH JULS MOBBINICHUS 3()(EKTUBHOCTH POLIECCOB MOIYYCHHS KUPHBIX KUCIOT U3
COAIICTOKOB PaCTUTEIBHBIX Macel.

KirodeBble ¢j10Ba: pacyer, IPOSKTUPOBAHNE, PEAKTOP, XKUPHBIC KUCIIOTEL, COATICTOK.

Features of calculation and design of a combined apparatus
for obtaining fatty acids from soapstocks
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Abstract. The development of a methodology for the automated design of a reactor for producing fatty acids from soapstocks of vegetable
oils is presented. The universal reactor design allows for the sequential execution of key technological processes: alkaline saponification of
hydrated vegetable oil, salting out with sodium chloride, hydrolysis and decomposition of the soap core with sulfuric acid, and washing of the
resulting fatty acids. The developed methodology takes into account the physico-mechanical properties of the mixtures, the design parameters
of the equipment, and the kinematic regime of the process, ensuring high accuracy in calculations and adaptation of the reactor to specific
production tasks. For the implementation of calculations, the QT Creator 5.14.2 development environment was used, enabling the creation of
cross-platform applications for Windows and Linux operating systems. The software includes algorithms for technological, thermal, and
structural calculations, as well as the selection of the mixer type and apparatus design. The implementation of the automated design system
minimizes design costs and optimizes reactor parameters. The separate execution of processes in different reactors contributes to improved
environmental conditions and reduced energy consumption. The developed system allows for the modeling of rational designs of the main
working components of the reactor, determination of optimal technological and structural parameters, and minimization of equipment design
costs. The results of this work can be applied in the food, chemical, and other industries to enhance the efficiency of fatty acid production
processes from vegetable oil soapstocks.
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BBenenue

[Tpou3BOACTBO JKUPHBIX KUCIIOT U3 COATICTOKOB
PaCTHUTETBHBIX Macel SBISeTCS BaKHBIM IIPOIIEC-
COM B IUIIIEBOM, XUMUYECKON U APYTUX OTPACIAX
npoMbIieHHOCTH. COarCTOKH, SBIIFOITHECS 1M000Y-
HBIM TIPOJYKTOM pauHAIMKM PaCTUTEIBHBIX Macel,
coziepKaT 3HAYNTEIHHOE KOJIMIECTBO YKUPHBIX KHC-
JIOT, KOTOPBIE MOT'YT OBITh M3BJICUYCHBI U UCIIOJIB30-
BaHbl B KaYECTBE LICHHOTO ChIPbs IS JAalbHEHIIECH
niepepaboTku. OIHAKO TPAJUIMOHHBIE METOJIBI TIO-
Jy9IeHUS JKUPHBIX KUCIIOT U3 COAINICTOKOB 3a9acTyIO
XapaKTePU3YIOTCS HU3KOH 3(h(heKTUBHOCTBIO, BHICO-
KAMH SHEpro3arpaTaMH W HETaTUBHBIM BO3JIEH-
CTBHEM Ha OKpPYXAaIOIIylo cpeny. B cBsizu ¢ aTum
aKTyaJIbHOW 3a/1adeil ABisieTcsl pa3paboTKa HOBBIX
TEXHOJIOTUI U 000PYIOBaHUSI, TIO3BOJISFOIINX OIITH-
MU3UPOBATh TMPOIECC W3BJICUEHUSI KUPHBIX KUCIIOT,
MOBBICHTH €T0 YKOHOMHUYECKYIO 3()(HEKTUBHOCTD U
CHU3UTH SKOJIOTHUECKYIO HarPy3Ky.

B nanHoi#l crathe mpencTaBiieHa METOIMKA
ABTOMAaTHU3WPOBAHHOTO pacyeTa peakTopa IS Io-
JyYEeHUS KUPHBIX KUCJIOT U3 COANCTOKOB, KOTOpast
YUHATHIBACT KIFOYEBBIE ACTIEKTHI MPOIECCca, TaKhue
KaKk (DU3MKO-MEXaHUYEeCKHE CBOWCTBA CMeEcCeH,
KOHCTPYKTHUBHBIE TapaMeTpbl OOOpYIOBaHHS H
KHHEMAaTUYeCKHI pexxuM padoThl. PaspaboTaHHas
YHHUBepCcalTbHAst KOHCTPYKIINS pEaKTOpa MO3BOJSET
MIOCJIEIOBATENHHO OCYIIECTBIIATh OCHOBHBIE TEX-
HOJIOTMYECKHE ATaIlbl: MIEJIOYHOE OMBIICHHE THIPa-
TUPOBAHHOTO PACTUTEIHLHOTO Macia, BBHICATTMBAHHE
XJIOPUJIOM HATPHSL, TUAPOITN3 U pa3lioKEHHE MBITBHOM
CEPLIEBUHBI CEPHOM KUCIIOTOM, a TaKkKe MPOMBIBKY
MTOJTyYEHHBIX JKUPHBIX KUCIIOT.

Oco00oe BHUMaHUE YJICJICHO HCIIONb30BAHUIO
COBpPEMEHHBIX IIPOTPAMMHBIX CPEJICTB I aBTOMa-
TH3alKU pacdyeToB. B kauecTBe cpesibl pa3paboTKu
BeIOpan QT Creator 5.14.2, yTo mMo3BoNAET CO3/a-
BaTh KPOCCIUIAT(OPMEHHBIC TPHIIOKEHUS IS
orepanrioHHbIX cucteM Windows u Linux. [Ipo-
rpaMMHOE OOECIICUCHHE BKIIOYAET ajITOPUTMBI
TEXHOJIOTMYECKOr0, TEIJIOBOTO M KOHCTPYKTHB-
HOTO PacyueToB, a TaKXKe BHIOOP THITA MEMIAIKUA U
KOHCTPYKITUH armapara. ITo 00ecredrnBaeT BbICO-
KYIO TOYHOCTHh MPOEKTUPOBAHMSI M BO3MOXKHOCTH
aJanTaly peakTopa MoJl KOHKPETHbIE IPOU3BO/I-
CTBEHHBIE 3aa4H.

Lenpto paboThl siBiIs€TCS pa3paboOTKa U
BHEJIPEHIE aBTOMATH3UPOBAHHON CHCTEMBI MPOCKTH-
pOBaHMSI PEaKTOpa, KOTOpas MO3BOJUT MOBBICUTH
3¢ (HEeKTUBHOCTh MPOIECCOB IMONYYCHUS JKUPHBIX
KHUCJIOT U3 COANCTOKOB, CHU3UTh YHEPro3aTpaThl U
MHHHMH3UPOBATh HETAaTHUBHOE BO3JCUCTBHEC Ha
OKpY>Kalollyto cpeny. Pe3ynpTaThl vccieqoBaHus
MOT'YT OBITh WCIIOJB30BAaHBI B PA3IMYHBIX OTPACIIIX
MIPOMBIIUICHHOCTHU JIsl ONITUMU3AINN TEXHOJIOTH-
YEeCKHUX MPOIIECCOB U MOBBIIICHNS KOHKYPEHTOCTIO-
COOHOCTHU TPOTYKITUH.
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Pa3paborana mMeToquka aBTOMaTH3MPOBAH-
HOTO pacyera peakropa IJIsl MOJIy4EHHUs KHPHBIX
KHCJIOT U3 COAIICTOKOB, YHUBEPCAIbHAS KOHCTPYK-
sl KOTOPOTO IMO3BOJISIET MOCIIEIOBATENBHO OCY-
LIECTBIATH!

1) menoyHoe OMBUIEHHE TUAPATHPOBAHHOTO
pacTUTENBHOIO Macja pacTBOPOM THIPOKCHAA
HaTpUs NPU MEepEeMEIIMBAHUN OCTPBIM MapoM Ui
MOJTyYEHUS] MBUIBHOT'O KJIEs;

2) BbICaJIMBaHUE TIOTYYEHHON MacChl XJIOpH-
JIOM HAaTpHsl C TOCIEIYIOIUM OTCTauBaHUEM IS
paszfeseHusl Ha TPHU CJIOSl — HWDKHUM — MbUIbHAS
LIeNI0Yb, CPEOHUH — KJIEEBOE MBUIO, BEPXHHI —
MBUIbHASI CEPALIEBUHA;

3) ruApoNM3 U pa3NoKeHne MBUTFHOU cepli-
LIEBHHBI CEPHON KHCIIOTOM;

4) NIPOMBIBKY MOJYYEHHBIX KUPHBIX KHCIIOT
" yaaJICHUA IMIPOMBIBHBIX BO.

PesyabTarsl

Metoauka pacuera (pucyHku 1-4) BBICTY-
NalT UCTOYHUKAMU WHPOPMALMK I BXOJHBIX U
BBIXOJHBIX JAaHHBIX, KOTOPbIE HEOOXOANUMBI U MO-
Jy4eHbl B KOXIOM M3 (YHKUHNOHAIBHBIX OJIOKOB
(2— «Texnomormueckuii pacuer», 3- «TemioBoit
pacuer», 4 — «BpI0Op TUIa MEIIATKN ¥ KOHCTPYKITHH
peaKkTopa ¢ IepeMENIUBAIOLIIM YCTPOHCTBOMY).

I'maBHOE OKHO TPHUIIOXKEHMST BKITIOYAET: MEHIO,
BKJIQJIKH BBOJIa MCXOJHBIX JAHHBIX JJISI TIPOBEIC-
HUSl pacyeToB, MaHeJdb OTOOpaKeHHs pe3yJbTara
B YHCJIEHHOH (hopme (PUCYHOK 5).

B oxHe «Pe3ynpraT pacuera peaxropa»
MOSABISIIOTCA  T€OMETPUYECKUE XapaKTepUCTUKU
peaxkTopa ¢ OCHOBHBIMH pa3MepaMu (PUCYHOK 6) U
OKHO C BHEIITHHMH y3JIaMU peakTopa (PUCYHOK 7).

B cucreme «SysAprojTechEq62.exe» umeercs
CMPaBOYHUK (PHCYHOK 8), coleprKanyii JaHHbIE 10
(PMBHKO-XMMUYECKUM CBOMCTBAM COAICTOKOB Pa3JIny-
HBIX PaCTUTENBHBIX Macell, (DH3UKO-MEXaHUYeCKHe
CBOWCTBa MaTe€pUAJIOB U3 KOTOPBIX PEKOMEHAYETCS
W3rOTaBIUBATh KOPIYC peakTopa, (pHU3HKO-Mexa-
HUYECKUE CBOUCTBA aacOpPOCHTOB (OEHTOHUTOBBIX
TJIMH ¥ YTII51), XapaKTePUCTUKU PA3IMYHBIX THUIIOB
MEIIAJIOK, OCHOBHBIE XapPAKTEPHCTUKH HJIEKTPOJIBHT -
TEJIeH, PeayKTOPOB M YaCTOTHBIX MPpeoOpa3oBaTeieH,
TEOMETPUYECKHE XaAPAKTEPHCTUKA M KOHCTPYKIIMH
JIFOKOB JUTSl BEPTUKAIBHBIX alllaparoB, a TAKKe Teo-
METPHIECKUE XapPAKTEPHCTUKH OIOP BEPTHKATHHBIX
armapatoB. Kpome 310ro, B ClipaBOYHbIX JAHHBIX IPH-
BesieHs! ' OCThI Ha cOarcTOKM pacTUTENTBHBIX Maced.



Hauano. Temosoii pacyer.
Start. Thermal calculation

Hawano. Texnomorn-
HeckHi pacueT. Start.

. - Pacxon Tennorel Ha HarpeBaHHE PEaKTOpa C1
Technologieal calenlation = Heat consumption for heating the reactor *SamarT o yonosao
: 0 =Gt~ 1, setby condition
' | I
Konnuectso npumeceii. Amount of impurities ; -
G : Macca mzonanus. Insulation mass.
______ _Guule, ) Qe : onTumL Insas
! - 3a7AI0T 110 YCIOBHIO Gl g 2
! My ye : 2= i3 | P
! ¢ set by condition ! : l
_Ji,q Macca pearenTa, 3ATPYIKAEMOro B peaKtop ; Pacxof TenIoTsE Ha HarpeBanHe MHHePanbHOfd BaThL o
R Mass of reagent loge‘i into the reactor ! Heat consumption for heating mineral wool SA AT IO VCIIOBHIO
i : Mpear. = - Epear. : e y
. pear. l““ pear e 0, =Gy (55-15) “setby condition
P CrTeneHb HCOONB30BAHHA PeareHTa: k. ke ko Pacxoz TennoTsl Ha HATPeBAHNE PRATCHTE.
i i Reagent utilization rate: e ; ; Heat consumption for heating the reagent: s
i | n=k1kks=0.7-0.7-0.7=0343 b [ Oy =Gyos (1, - 14) “amator o yoiopaio
N : l v 1 set by condition
o ;i-ii L" TTHHAMHUECKAS €MKOCTh Pearesta : ; 3 Macca BIari B COANcTOKe. Moi_smfe mass in soapstock:
~ | " Dynamic capacity of reagent P G, =120.0,045=5 4x2
| T (zus = 10 +
i H ; : : Pacxoz Tennots Ea HarpeBaHHe BIATH B COANCTOKE. Cs
; : . i ! r==1 Heat consumption for heating moisture in soapstock:  |*3z7aror o venosamo
- ' - . Q, =G, (1 —1,) setby condition
Log KonudecTBo npopearnpoBasieii IpEMecH - - -
1 : Amount of reacted impurity L
i : Vip=V¢,7T : {11 | Maccanpumeceii Mass of impurities” G, = G__ -m_____
| et H ]
ACCa Y NAIAEMON IPHMECH . Pacxoll TSILIOTH Ha HATPeBAEHe IpHMeceit
! L Mass of impurity removed ~ p---- H . Heat consumption for heating impurities
- > Gt = Mo | 15 Oy | ; i 3 3 1 0s = Gses(h = 1)
! S L !
OBbeM CoameToka B peakTope i ; 3 3 Loy Pacxop napa Ha HAIPEBAHHE CHCTEMBI
Volume of soap stock in the reactor Aomomeeent R Steam consumphgln fgi’ heoah%g thg SE«SOtem
. | 3 [ I T T T < . T .
Via =Gan ! o3y =141.264 /1048 =0.1348 L : DI_T
PI/ICYHOK 1. AHFOpI/ITM BBIYHUCJIIUTCIIBbHBIX OHCpaIII/Iﬁ TCXHOJIOTMYECKOI'0 pacucTa PI/IcyHOK 2. A.T[l"OpI/ITM BBIYUCIIMTCIIbHBIX onepauI/Iﬁ TCIUIOBOI'O pacyeTa
Figure 1. Algorithm of computational operations of technological calculation Figure 2. Algorithm of computational operations of thermal calculation
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q¢

Hauano. KoHCTpyKTHEHET pacseT
Start. Constructive caleulation

Tlonkax seicora Kopryca peakTopa
Full height of reactor vessel
H=H, +H,

Bec peaxtopa. Reactor weight. Gpeas- =My g |

Hagano. BEIGOp MeIIalKH H KOHCTPYKI(HH aIapara
Start. Selecting a mixer and apparatus design

Tlonusni o6beM peaxTopa. Total reactor volume @san ¥
ot 32/1210T 110 YCIIOBHIO Jomycxaenmz warpyssa Ha oy ONopY
1 O set by condition Penmssiblavloadgn one support Bubupaen onops
L Fam=—— ™| Selecting supports

i

Tonmuna obeuaiixn. Thickness of the shell.

CpapHenHte Vi € Veagn BriGop D,,, anmapata
Compatison of V; with Vi Selecting a D, device

i

'VpOBEHE COATICTOKA B CTIOKOHHOM COCTOSHHH
Soapstock level in a calm state

IIpubaera Ha KOPPO3MEO.

M =(cpher (R —1)/ 4 - -
Pl pas non Allowance for corrosion ¢ [l l'.[p' meM o
¢ We accept §
IIpeneTbHAA YII0BAA CKOPOCTH BPAINEHHA MEMATKH l
Maxi lar veloci f rotati f the stirrer Baioop « Tparma mp: Ti1. Limit of Y.
aximum angular vel Gl’.‘ll’z of rotation of the stirrer 0P @pas - HerNo P TaYes
o, :%W— Choice wpas % 2q
iy

v

MaxkcHMATEHATL BRICOTA KHIKOCTH B PeakKTIOpe
Maximum height of liquid in the reactor

prn-:pn,[ae,\,[ H Kosdunptent ocnabaeria QM 0TEepCTHEM.

— We accept H | Bottom weakening coefficient by hole

R
; 1, Vs i
”nw.:fH'T |

¥

KpyTamuil MOMEHT Ha BaTy MEIIATIKH N R
Torque on t!je mixer shaft -~ | & S Troms 0,005+
M= ((pf;rd;ls)(R: - r:) 4 :
: : ]

T p——

Tonupma xorwrdeckoro guima. Thickness of the conical bottom
2,3-0,101325

MormHocTh TOTPEOHAR METTATKH

© . ; Her. No Checking the zpplicability condition Hda. Yes
Power required by the mixer S S-c, L0125
V=Mwm_. —<U.125
N=Ma,, P D
: k.
HoMHHATBEAA MOITHOCTS SACKTPOJBUTATETA MEIIATRH |2 Tnaverp wrynepos. Diameter of fitings. Pacxog coancroxa vepes mrynep. Soapstock
Rated pegyes0f:ffae mixer motor T P oo Tl flow throushthefitting ;r__ C
= / e o= ; .
N, =k, N1, i n Pem T

Buifipaen dia st
Selecting flanges

PucyHok 3. ANropuT™ BBIYMCIUTENBHBIX ONEPAIMii BEIOOpA MEIIANKY U KOHCTPYKIMH ~ PuCyHOK 4. ANTOpPUTM BBIYHCIHMTENIBHBIX OIEpaluidi KOHCTPYKTHBHOTO

peaxkTopa ¢ nepeMenIuBaIuM YCTPOICTBOM pacuera peakropa
Figure 3. Algorithm of computational operations for selecting a stirrer and design of ~ Figure 4. Algorithm of computational operations for the design calculation
the reactor with a mixing device of the reactor
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Pucynox 5. UaTepdeiic MHPOPMAIUOHHOH CHCTEMBI
pacuera peakropa: 1 — r1laBHOE MEHIO; 2 — BKJIAJIKU BBOAA
UCXOAHBIX  JIaHHBIX; 3 — TaHelb  OTOOpaKeHUs

PE3yJIbTaTOB B HEPAPXUUYECKOH (hopme

Figure 5. Interface of the reactor calculation information
system: 1 — main menu; 2 — input tabs for initial data; 3 —

display panel for results in hierarchical form

Pucynok 7. OxHo «BHeniHue y37bl peakTopay
Figure 7. The «External reactor nodes» window

3akiIouenue

Taxum o6pazom, mpeyiaraemMasi CHCTEMa aB-
TOMaTH3UPOBAHHOTO IPOEKTUPOBAHUSA peaKTopa
JUIsl TIOJIy4E€HHSI JKMPHBIX KHUCJIOT W3 COAICTOKOB
pacTUTENbHBIX Macell IMO3BOJSAET MOJEIUPOBATH
paunoHaJIbHble KOHCTPYKIMH OCHOBHBIX paboumx
OpPraHOB PEAKTOpA, ONPEAECIATH €r0 PalMOHAILHBIE
TEXHOJIOTMYECKUE U KOHCTPYKTUBHBIE TIAPAMETPHI.

Pucynok 6. OKHO C pacCUUTaHHBIMH T'€OMETPUUECKIMHU
pa3MepaMu peakTopa

Figure 6. Window with calculated geometric dimensions
of the reactor

. Cnpasounbie gamnbie %)

foCTyras (pascaias mHPoPraLIR:

Cnpasounien
OVIMNO-XMMMUECKHE CBOWCTEA PAC THTENMBHL HEDIDVHADOBAHMLX MACRN
OUIMKO-XHMHUECKME CBOCTBA COANCTOKA
UMD XMMMMEC KN CBORCTBA XMPHBIX KHCNOT
i " me
XapaKTEpHC THEN DAMMUHBIX TUNOB MEWANOK
OcHosroie THIH pRaa
OCHOBHBIE XAPAKTEDUC THIN PRAA PEAYKTOPOS
OcHoBHuIE THIM GaCTOTHBIX g
TROMETPUYECING XAPAKTEPHCTHIN 1 KOHCTPYKLIYM THOKOB /ATTA BEPTHKANBHBIX NNAPATOB
I e THI! ONOP ANR annaparos

LWMHADO-KOHWNECIX ANNAPaTon

roCTw
TOCT 23233-89 KicnoTe! Miprbie CrsTeTHeCkve (paruwa C5-C6, C7-C9, C5-C9, C10-C13, C10-C16, C17-C20. TexHusecive yenosua
roct Macnd PaCTITenstase. MaTORM CrIpeaentia KK 0 wcny

[ P, METOGHED ONDeEneHIa Bnar

Y pewects
Mo, OKAsaTEN KauecTsa. Teprm
Macna pa. MNpovseoacTso. Teprsin: i onpesenesin:

roc Macna paCTHTE bHNE. METOA HIMEDEHIS NEDHONCHOMD HICHa

rOCT 5479-2023 W HETYPANEHHIE KHDHDIE KNCTOTH, BEWECTEY.

npesenewa

TOCT 19708-2019 «Mon#<aLin PaCTATENLHEIX MBCEN, ¥MBOTHEIX XMP08 # Xp-biX L/CNOT. TEpMiHS # ONpeneneHms:.
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[IpensioskeHbl ITOPUTMBI  TEXHOJIOTHYE-
CKOT'0, TEIUIOBOI'0, KOHCTPYKTOPCKOIO PpacueToB
HWIMHIPOKOHUYECKUX PEAKTOPOB IS MOyYEeHHUS
JKUPHBIX KHUCJOT M3 COAlCTOKOB C TEPEMELINBAIO-
MM YCTPOWCTBOM M KHHEMAaTHYECKUX MTapaMeTpOB
MEIIAIKU, KOTOpbIE TIO3BOJIMIIH OCYLIIECTBUTB BBEIOOD
paIOHANBHBIX TEXHOJIOTHYECKUX U KOHCTPYKTHB-
HBIX IapaMeTPOB OCHOBHBIX pabOYMX OpPraHOB
HUIAHIPOKOHIMYECKUX PEaKTOPOB. DTO MO3BOJIUT
MHHHUMH3UPOBATH 3aTPAThl HA HX TIPOEKTHPOBAHHE.
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