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HNCCIIENOBAHUA B OBJIACTU ECTECTBEHHBIX HAYK
(MATEMATHUKA, XUMMUS, PU3UKA)

YJK 66.011.001.57:677.842.41

.C. /IBopenxnii, A.B. MalicTpeHKo, Hﬂ Bousmark, O.H. E]JOXlllll
3AJJAYN CTOXACTHYECKOU OIITUMU3AIINN
ITPU UHTEI'PUPOBAHHOM INPOEKTUPOBAHHUU 'NBKUX XTC

Lenbro MHTErPUPOBAHHOTO MPOSKTHPOBAHUS XUMUYECKHUX, IUIICBHIX M CMEKHBIX C HUMHU MPOM3BOJCTB SBISACTCS
BEIOOp ammapaTypHO-TEXHOJIOTHYECKOTO O(MOPMIICHHS M CHCTEM aBTOMATHYECKOTO YIIPABICHHS, OOECIICYMBAIONINX
YCTOWYMBBIN U GE30IACHBIN BBITYCK KAYECTBEHHOU M KOHKYPEHTOCIIOCOOHOM mpoaykuuu [1]. IIpu aTom criepyer 1o6u-
BaThCs BBIMOJHCHHS 33JaHHBIX PErJIAMCHTOM IPOM3BOJCTBA TEXHOJIOTUYCCKUX YCIOBUH OCYIIECTBICHUS MPOIIECCOB,
HOPM 3KOJOTHMYECKON 0e30MacHOCTH M OS30MaCHOCTH KU3HEACATCILHOCTH, KOTOPhIE (PUTYPUPYIOT B 33[a4aX CTOXac-
TUYECKOH ONTHMHU3AINH MIPH alapaTypHO-TEXHOJIOTHYECKOM 0()OPMIICHHUH MPOU3BOICTBA B (POpPME OTpaHIYCHHIA.

OrpaHuueHus] MOTYT 3a/1aBaThcs B "kecTKOi", "Msrkoil” u/mwin cMmemanHoi Gpopmax. B "xecTkue" orpaHudeHus
BKIIIOYAOT, KaK MPaBHWIO, TPEOOBAHUS TEXHOJIOTUYECKOTO PErIAMEHTA, OTHOCSINUECS K B3PBIBO- U MOKApOOE30MacHO-
CTH IPOU3BOJICTBA, YIKOJOTHUCCKON OE30MaCHOCTH, KAYeCTBY BBIMTYCKACMOM MPOAYKIUH U T.I. [Ipu nmpoekTupoBaHuu U
AKCITyaTalliy MPOU3BOACTBA "KECTKHE" OTpaHWUYEHUS JOJDKHBI BBITOJHATHCS Oe3ycIoBHO. B "Msrkue" orpaHndeHus
cIenyeT BKIIIOYATh TPEOOBAHHS TEXHOJIOTHYECKOTO PEryiaMeHTa, KOTOPhIE MOTYT BBITIOJNHATHCS "B CpeHEM' WIIH C 3a-
JTAaHHO, HO TOCTATOYHOI BBHICOKOH BEpOSITHOCTBIO, HATIPHIMEP TaKHe, KaK OTPaHUIEHUS Ha IPOU3BOIUTEIHFHOCTH, HEKO-
TOpBIE TEXHOJOTHYECKHE MePEMEHHbBIE U TEXHUKO-PKOHOMHUYIECKHE TIOKA3aTeIH MPOU3BOJICTBA, KAUECTBCHHBIEC MTOKa3a-
TEJH BHIITYCKaeMOI MPOIYKIINH.

[Ipo6ema BRIIOTHEHUS TEX WM WHBIX OTPAaHWYCHUN CHIIBHO OCIIOKHSACTCS HAJTWINEM HEOIPEISIEHHOCTH HCXO-
HOW MH(pOPMAIIHMH, C KOTOPOl BCEr/Ia CTAIKUBAIOTCS MPOCKTHPOBIIUKY, 2 IMCHHO. HETOYHOCTBIO (PM3MYECKUX U XUMH-
YECKHX 3aKOHOMEPHOCTEH, JIe)KAIUX B OCHOBE MAaTEMATUYECKOTO ONKCAHMS CTATUKU U TWHAMHKH OOBEKTOB yIpaBie-
HUsl (TEXHOJOTMYECKUX IMPOIIECCOB M anmaparoB MPOU3BOJCTBA), CIy4alHbIMH H3MeHeHusimu (apeiipom) dusuko-
XUMHUUYECKUX XapaKTEPUCTHK MepepabaThIBAEMBIX MATEPHATIOB M TEXHOJIOTHUECKHUX MMEPEMEHHBIX (TeMIeparypbl, CKO-
POCTH ¥ COCTaBa MOTOKOB CHIPhS H JIP.).

JlocTiokeHne Ie WHTETPUPOBAHHOTO MPOSKTHPOBAHMSA BO3MOXKHO TOJBKO TPU CO3TaHHU PabOTOCIIOCOOHBIX
(rubxux) XTC. Ilox rubkocthio XTC 31eCh MOHUMAETCS €€ CIOCOOHOCTh K COXPAHEHUIO CBOETO (DYHKIMOHAIBHOTO
HA3HAYCHUS HE3aBHCHUMO OT CIYYalHOTO M3MCHCHHS BHYTPCHHUX M BHCIIHUX HCOINPEICIICHHBIX MapaMeTpOB U IMepe-
MenHbIX XTC B 3amaHHO# 06nacTy.

Brigenum aBa stana "xu3Hu" XTC — 3tansl NpoeKTUPOBAHMS M dKCIUTyaTanuu. Ha 3tamne skcruryaTaruu ruOKoi
XTC ycnoBus OCYIIECTBICHUS TEXHOJIOIMYCCKUX MPOIIECCOB, 3aIaBACMBIC TEXHOJIOTUYECKAM PETJIAMEHTOM, JTOJDKHBI
BBIMOJIHATHCS 3@ CYET COOTBETCTBYIOMIETO BHIOOPA YIPABIISIOIINX BO3JCHCTBUMN, pealn3yeMbIX B CHCTEME aBTOMaTHYC-
CKOTO YTIPaBIICHHS, B 3TOT (aKT CIEAyeT YUUTHIBATh B IIOCTAHOBKE 3a[a4 CTOXAaCTHYECKON ONTHMHU3AINH IPH BEIOOpE
anmaparypHo-TexHoJioruaeckoro odpopmiuerust XTC.

OTMeTnM KiTroueBbie (paKTOpbI, BIUSIOMKE Ha (OPMHUPOBAHUE THOKOCTH M TIOCTAHOBKY 33124 ONTHMH3ALUHU B yC-
JIOBHUAX HEOTIPEIEICHHOCTH.

1. YpoBeHp HEONPENEIEHHOCTH HA TAIe MPOSKTHPOBaHHA. BO3MOXKHBI CIEAYIONINEe BAPHAHTHL: a) O HEoTpee-
JICHHBIX Mapamerpax & W3BECTHO TOJBKO TO, YTO OHHU MPHHAIEKAT HEKOTOPOU 00JMacTH = ; 6) W3BECTHBI (YHKIMU

pacrpesiesieH s BEpOSITHOCTEN HEOIPEAEIEHHbBIX TapaMeTpoB ¢, .

2. Yposers HeonpegesenHocta & Ha dTane dKciuTyarangud. 110CTaHOBKA 3a/1a4 ONTUMHU3ALMK 3aBUCHUT OT BO3-
MOJKHOCTEH MH(POPMAIMOHHO-W3MEPHUTEIFHOW CHCTEMBI, OTBETCTBEHHON 3a KOHTPOJIb U cOOp MH(MOPMAIMH O COCTOS-
HUK 00BeKTa yrnpasieHus. Heonpenenennsie iepeMenubie (mapamMeTpsl) & Ha 3Tane MPOSKTHPOBAHUs 31ech (Ha dTare

OKCIUTYaTaluH) MOTYT GBITh pa3GHTHI HA JBE IPyIIbL. K IepBO Ipymie OTHOCTCS TEPEMEHHBIC &, 3HAYCHHS KOTO-

PBIX MOT'YT OBITH HU3MEPCHBI C 3aﬂaHHOﬁ TOYHOCTBIO, KO BTOpOfI — NEPEMCHHbBIC Ez , 3HAYCHUS KOTOPBIX MOTYT OBITH

yTo4HEHbI (06J1aCTh HEONIPEAEIEHHOCTH = TIPU ITOM CYIKAETCH).

3. Crocobsr obecnievenrs raokocrr XTC: a) UMEIOTCA KOHCTPYKTHBHBIE ¢ M YIPAaBJISIONINE TIEPEMEHHBIE Z; 0)
HUMEIOTCS TOJILKO YIPABIISIOINE IEPEMEHHbIE Z.

B 3aBHCHMOCTH OT YPOBHS HEOIMPEACICHHOCTH & Ha dTare dkciuryaranud X TC 1 BUaa OrpaHAYeHH MOTYT OBITh
copMyITMPOBaHbI CIEAYIOIINE 3a0a41 CTOXaCTUYECKOM ONTUMU3au (CM. TalJl.): OMHOITAIHbIE 3a1a49U ONTUMU3ALUK
(0530) ¢ "markumu" (BepostHOCTHBIME) [2, 3] 1 "x)ecTkUMuU" orpanuueHusmMu [4, 5]; AByXdTanHbIe 3a1a4d ONTHMH-
3a1K ¢ "MATKMMHU" (BEPOATHOCTHBIMU) [6], "kecTkumu" [7 — 9] u cmemannsiMu orpaandenusmu (J1230) [10, 11].

! PaBora Bemommena mox PYKOBOJCTBOM J-pa TexH. Hayk, npod. TI'TY C.U. Isoperkoro.



Tabiuma

IMocTaHoBKH 32/1a4 CTOXACTHYECKOH ONTHUMH3AIUHN
NPH ANNAPaTypPHO-TexXHoIorn4eckoM opopmienun XTC

Tun OpnHosTamnHast 3ajgada
P—— onmmmzamm (0930) JlByxoTamnHas 3aaada onrumusanuu (JJ330)
"Msrkue" min Ez{/(a, d, z8)}, min EE{/D(a, d E)}=
(BeposTHOCT- aa,z ad
HBIC)

:rgi(?{J(mzin{/(a,d,zyzﬂ g/(a’al’er)SO,jDJ}) F{E)i.y
Plg,(ad 28 <0= <

= _[P(E)OEEP/, + (mzin{f(a, d.Z,E)| g,(ad z&)<0, /DJ}) Ag) CE}
9, 2\0
j=1...m

Q': : 1 ydyy —Oy DE
! {E g/a @ 20=08 ] PlE0=]=p, Q(a,o)={2:minmuajxg,-(a,d,z,E)so,EDE},
z ]

2
rie Ra d 28)=/(a d 28+ ADnaX(ryDgxg,(a, d, z¥), Oj




[Tponomxenne Tabupl

Tun
OpHooTamHas 3azada
orp:igqe- ormmmsamm (0330) JIByxaramHas 3a1aqa onruMusanun (J1930)
K " i - o _
ecTKue ?[L’rlEz{/(a, a, z E)}, rgl(? Ez{/ (ad E)}—
=min [min{/(a d, 28 g,(a ¢, 28)<0, j0} A®) &,
ad Y z
max g,(a d, &)< 0, :
&= F(a d)=maxminmaxg,(ad, z&) <0
j=1...m =z A
CMelIaHHbIe - mi(? Flad=F(aad+Fl(ada),
a,
PiE0Q,]2p, Xu(a & J) =maxminmaxg (& d, &) <0,
=z 04
roe jOJ; ={ZL ,ml} — "xectkue”, a fOJ, ={ m+1 ...,m} -
"MsTkue" orpaHHYCHUS

3neck /() —HekoTOpas IieneBas (YHKIIWS, E{-}—MaTeMaTqucxoe OKHJaHWE; &—BapHaHT ammapaTypHOTO
odopmienns npouecca; g,(*) — Gynkuus j-ro orpanudenus; AE)— QyHKIMA MIOTHOCTH BEPOATHOCTH; P, ~ 3aaH-

HbI€ 3HAYCHHSI BEPOSITHOCTU BBITIOIHEHHUS OTPAHUYCHHH.
OcHoBHas TpymnHocTh pemieHuss 0230 COCTOMT B HEOOXOAWMOCTH BBIYHUCICHHS MHOTOMEPHBIX HHTETPAIOB
Ez{/ (ad z E)} u J AE&) & zp ;. B paborax [11, 14]upennaraercs apyras Gpopmynuposka O30, B KoTOpOi#i B Kae-
Q;
CTBE KpUTEpHsi OYIET MUCIOJIb30BATHCS €0 BEPXHsisl PaHKIla, KOTOpas He MOXKeT ObITh HapyllIeHa C 3a/IaHHOW BEpOsIT-
HOCTBIO:

min o
ad,za

P{/(a d z&-a<0}2p,,
Plgj(a d z8)<0f=2p;, j=1 ...m
1501050
min o
a,d,za

P{/(a d z&-a<0=p,,
?Da:xg/(a, d,2z8&<0, /=1 .. m.

Mertoast u anroputmsl peureHuss 0930 ¢ KOHKPETHBIMH NMPUMEpaMHU IpHBEACHHI B paboTax [2, 5, 10, 11]Peure-

HHUC OHHOSTaHHOﬁ 3agadyun laD, d], ZDJ MO3BOJISICT HAUTH KOHCTPYKIHUIO d], (j] 1 PCIKUMBI q)yHKHI/IOHI/IPOBaHI/Iﬂ ;, KO-

TOpBIE FAPaHTHPYIOT, 4TO B npouecce skciuryatanuu X TC nenesas ynkuums / D(d:', a2z &) OyzmeT MeHblIe YeM a ¢
3aJ]aHHON BEPOSATHOCTBIO Pg. UTOOBI peasn30BaTh 3TO PEUICHUE, MBI JOJDKHBI MOJACPKUBATH BBHIIIOIHEHNAE YCIOBHN

z= 2 v na srane skcruryatanuu XTC. SIcHO, YTO MCIONIb30BAaHUE OJJHOATAIMHOW 3a7a4Yd HA CTAIHH MPOCKTHPOBAHUS
MIPUBOJUT K HE BIIOJHE SKOHOMUYHBIM KOHCTPYKIMM ammapaToB XTC, Tak Kak HE NPEAINOJIaracTcsl yTOYHCHUE 3HAYC-
HUH yrpaBisromux nepeMeHHbix X TC Ha 9Tare ee dKCIUTyaTalny.

ITpuanunuansHas pazauna Mexay 1930 u 0330 3akmodaeTcst B TOM, 94To Bce popmynupoBku J1930 B ycioBH-
SIX HEOTIPEIEICHHOCTH OyIyT YUUTHIBATH BO3MOXXHOCTD M3MEHEHHUS YIPABILIOMNX BO3ACHCTBUI Ha dTare HKCIUTyaTa-
mun XTC. Ocobennoctr /1230, METOIBI U aNTOPUTMBI UX PEIICHUS ¢ KOHKPETHBIMH MMPUMEPAMH IMPUBEACHBI B MHOTO-
yucieHHbIx padorax I''M. Ocrtposckoro u ap. [10 — 17]. Takum 06pa3oM, ONTHMH3ALUOHHAS 3a/1a4a MOXET OBITh
chopmynrpoBaHa ¢ y4eTOM pa3IMYHBIX ypOBHEH HeompeneneHHocTH uHpopManuu o XTC, mocTymHOH Ha JTarme ee
sKkcIutyaraiuu. [Ipu 3TOM cleqyeT y4uThIBaTh, YTO YTOYHCHHE WH(POPMALUU CBSI3aHO C ONPCACICHHBIMU 3aTPaTaMH,



KOTOpbIe HEOOXOIMMO YUHUTHIBATh MpH mpoekTrupoBanuu X TC. Pa3paboTka 0ojee TOUHBIX MaTeMAaTHUECKUX MOJCIEH,
HH(OPMAIIMOHHO-M3MEPUTENFHBIX CHCTEM U CHCTEM AaBTOMATHYECKOTO YIIPABICHHUs (CTAOMIM3AIMK) MPUBOIUT K MO-
BBILICHUIO YPOBHS JOCTYyMHOW uH(popMaimu o coctosHur XTC ¥ CHHKEHHIO YPOBHS HEONPEICIICHHOCTH, YTO TT03BO-
JIIET YMEHBIUTh Kod(ddummenTsl 3anaca TexHuaeckoro pecypca XTC u noBbIcHTh 3 PEKTUBHOCT €€ (HhYHKITMOHHPO-
BaHUS HA JTare dKcuryaTanuu. sl OTBeTa Ha BOMPOC, KAKyI0 CHCTEMY aBTOMATHYECKOrO YHpaBJCHHS LEIeco00pasHO
NPUMEHSTh Uil yrpapieHus pexumamu (yHkimonupoBanus XTC, Hy)KHO pelIuTh JBE 33Jadd. C MEPBOHAYAIBHBIM

YPOBHEM HEOTIPEACIICHHOCTH (ONTHMAIbHOE 3HAUCHHUE IIENICBON (QyHKINHM — /1D) U C TOHIKEHHBIM YPOBHEM Heompese-

JIeHHOCTH ( /ZD). Paznocts /E— /ZD (w15t cydyast MUHUMHA3AIMA KPUTEPHS) OMPEEIISeT BRIMTPBIII OT YCTAHOBKH MH(OpMa-

LUOHHO-U3MEPUTEIIEHON CHCTEMBI M, COOTBETCTBEHHO, OT MOHMKCHHS YPOBHS HEOINPEACICHHOCTH Ha ATale JKCIUTyaTa-
un XTC. Ecnu 3Ta pa3HOCTh MPEBBINIAET CTOUMOCTH CHCTEMBI aBTOMATHYECKOTO YIpaBieHus (CTaOuin3aium), T0 pas-
paboTKa moclieaHel neaecoodpasna. B padorax [1, 3] hopmynupyercs o6Ias ONTUMHU3AIMOHHAS 3a/1a4a, BKIHOYAKoIas
COBMECTHOE TPOEKTUPOBAHHE OOBEKTa W IKOHOMHUUYECKH IIEIecO00pa3HOil CHCTeMbl aBTOMATHYECKOTO YIIPABIICHUS, a
TaKKe NPUBOJISTCS HOBBIE MOAXO/bI K €€ PEIICHUIO.
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YAK 517.925.52
M.A. KnpnieHko
O IIOCTPOEHUU OITEPATOPA CJIBUT A BJOJIb PEINEHUN A ®OEPEHIIUMAJIBHBIX YPABHEHUI

1. BBenenue. PaccmotpuM cricteMy 0OBIKHOBCHHBIX TU()(epCHIINATBHBIX YPAaBHCHH, BEKTOPHAS 3aIHCh
KOTOpOIl UMeeT BUJI!

ax _
PR 1)

rae X=(X, ..., X,;) —BeKTOpHas QYHKIHS JEHCTBUTENbHOTrO epeMenHoro £; f=(#, ..., f,) —BexTopHas QyHKIHS,
OMpEJIENIEHHAs U HEMPEPBIBHAS BMECTE CO CBOUMH YaCTHBIMHU NpousBoanbiMu 0F/0x; (/, /=1, 1) B HeKoTOpOM

OTKPBITOM MOJMHOKECTBE EBKIIMI0BA BEKTOPHOTO IpoCcTpancTBa A .
B gacTHOCTH, CUUTACTCS, YTO KOKIOC Ha4YaIbHOE yCiaoBre X(S) = X, OJHO3HAYHO OMPEACILIET PELICHNS

X = p(t, s %) ypasHenus (1), mpuueM 3T0 peLIeHUE ONPEaeNIeHO npy Beex (-0, +00) .
Touka X, £”, neurasice no tpaekropusim cuctemsl (1), 3a Bpems 0T S 10 ¢ nepeiiieT B HOBYIO TOUKY X .

Ornepatop g mepexona OT X, K X Ha3bIBAETCS ONEPATOPOM CBUTA 110 TPACKTOPHSM cucTeMbl [1]. DToT oneparop
OUYEBHIHO ONPEEISIETCS] PABEHCTBOM

Ix = Pt S %),

rae p—peuenne cuctemsl (1).
Ecnu 3aath HEKOTOpOE 7 Takoe uto {>> 7, TO BpeMs MOXKHO IIPEACTaBUTh B Buje = K7 +T . Pemenne
CHUCTEMBI 3aIUIIETCS B CICTYIONIIM BHIC

XO)=pt,x%)=9"9 ..9" x%.
k

Takum 00pa3oM NOCTPOUB ONEPATOP CABHUIA BO3MOXKHO OMPEIEIUTh PEIICHUE CUCTEMBI Tu(PepeHInaTbHBIX
yYpaBHCHUH JIJIs TIOOOTO BPEMCHHU TIPH 3a/IaHHBIX HAYaJIbHBIX YCIOBUSIX.

Hcnonk30BaHue COBPEMEHHBIX METOJIOB PEIICHHS UG PEPCHINATBHBIX YPABHECHUS HA OOJIBIINX YIaCTKaX BPEMEHHU
MPUBOJIUT K HEM30S)KHOMY HAKOIUICHUIO CHCTEMATUIECKOH ommoOku. [locTpoeHue onepaTopa cIBUra B CAMBOJIBHOM
BHUJIC IOMOKET YMCHBIIUTh HAKOIICHUE CHCTEMATUYECKOM OINOKH.

J11st MOCTpOEH st OIlepaTopa CABMIa BOCIIOIB3YEMCS pasiiokeHneM perrenus cucteMsl (1) B psa Teiinopa. Bynem
uckatb Bekrop-pynkuunio x(£) B Bune psina Teitopa, a MMEHHO:

s ) )
R )@@@(r—rg)w H(%, 1, T, 9,
/=1 '

rue X0 (%) — /~n mpowusBonHas pyHkmu X(f) , B3aTas B Touke Ly, a H(Xg, %), T, S —OCTATOUHBIH WieH, S —
KOJIMYECTBO WIEHOB pasioxenus B psj Teinopa. Ot Ko uiienTa S 3aBUCUT TOYHOCTh BBIYMCIIEHHS 3HAYEHUS
orepaTopa casura. J[Jsi OleHKH TOYHOCTH Bo3bMeM S+1 unien pasnokenus B psj Teiliopa:

A () 74 <
(/+1)!

€.

Taxoe mpeacTaBieHue onepaTopa CIBUra B BUJIE pa3ioxeHus B psia Telnopa Oyaer MeTh Majblid pagnyc
cxoxuMocTH. JI7ist BEIMUCIIEHUS TPACKTOPUH CHCTEMBI 0 IAHHOM cXeMe pa3o0beM UCKOMYIO TPAeKTOPHIO Ha MaJble
yJacTku JuHON 7 . 3anaB HawansHOe ycnoBue Buna X(0) = X, nomydnm

S 4/
X o
Xk+l:g7—)(k:)(k+zu7"_
=1



Jis pacdera MpoONU3BOAHBIX CHCTEMBI IPUMEHNM TIPOLIEAYPY CUMBOJIEHOTO AU ()epeHINPOBaHIS, IS 3TOTO
HCTIoNB3yeM makeT Maxima, ycTaHOBIICHHBIH B OTlepalinoHHoiM cucteme Linux. Taxske ucmonszyem maketr Maxima s
YOPOIICHHUS BHIPaXKEHUH U TIOCTPOCHUS TPACKTOPUH CHCTEMBI YPaBHEHUI.

OnwmcaHHBIN aNTOPUTM OB MPHIMEHEH IS IOCTPOCHHUS OIlepaTopa CaBUra cucTeMsl Jloperma:

x=0(y-X), y=rx—-y-xz z=xy-bz

IPHU KJIACCUYECKMX 3HAUYEHHSX ee mapamerpos: 0 =10, r=28 u b=8/3.
W3 ananusa qyru Tpaekropur K, IPOEKIMsA KOTOPOM NoKa3aHa Ha puc. 1, cieayer, uTo OHa pacKpy4rBaeTcs 110
CIMPAJIAM BOKPYT JIBYX MOJIOKEHUI PABHOBECHS, ONIMCHIBAS B IPOEKLUH (PUrypy, HOX0KYIO Ha BOCbMEPKY. IIpu 5TOM

00HApYXUTh IUKJIB B TaHHBIH CHCTEME HE YIaI0Ch.
40

30r b

20 |

discrete data

-20 F

Puc. 1.IIpoexnust Ha maockocTs XOY AyTu TPaeKTOPHH,
nocTpoeHHo# Ha oTpe3ke Bpemenu [0, 90] ans xp = 35,y = 35,2 = 30

Taxoke 3aMeTHM, 9TO HE YJAIOCh OOHAPYKUTh YCTOWIMBOTO pazderanus (Ha3oBbIX TPACKTOPHUH JJIS NIBYX ONHM3KUAX
TOYEK, OMPEACISIONINX HAYalIbHbIC YCIOBHS PEIICHHS.

CIIMCOK JINTEPATYPBI

1. Kpacnocenbckuit, M.A. OnepaTop caBura mo TpackropusM auddepeHunanbHeix ypasHeHui / MLA.
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CHUMBOJIBHBIE BBITMCJIEHUS B PACHIPEJEJIEHHON
KOMIIBIOTEPHOU CPEJIE VISt ACCJIENOBAHMS
JUHAMMWYECKOU CUCTEMBI JIOPEHIIA

B 1963r. DaBapn JlopeHu, MmeTeopoior 3 MaccauyceTcKoro TeXHOJIOTHYECKOT0 MHCTUTYTA, MOTY4UII MOAEIb,
OIMCHIBAIONIYIO TMHAMHKY >KHAKOCTH ITPHU CBOOOIHOIM KOHBEKLIUH B INIOCKOM CJIO€. DTa MOJEIIb CBOJHUTCS K CHCTEME
0OBIKHOBEHHBIX U] depeHIHanbHbIX ypaBHEHHUH]!

X =0(X%—X), ==X XX b= XX b @)

[pu 3HayeHusx napametrpoB O =28, 7 =28 u b=8/3 B kuaKoCTH BO3HUKAET TypOyJaeHTHOE TeueHue. JlopeHi 3.
YCTAHOBHII, 4TO B cucteMe (1) CyliecTByeT eqUHCTBEHHOE IPUTATUBAIONICE MHOXKECTBO — aTTPAKTOP, K KOTOPOMY CTSi-
TUBAlOTCA Bee pemneHus naHHoW cuctembl (1). Kak ormerwn 3. JlopeHI, 3TOT aTTPakTOp MMEET BEChbMa CIOXKHYIO
CTPYKTYpy. Bnocnenctsun B xoxe mcciemoBaHuil (Kak aHATMTHYCCKUX, TAK M YHCICHHBIX) ObLIa MPEIJIOKeHa Clie-



OyoIasi CTpyKTypa arrpakropa JlopeHua. ATTpakTop COASP)KHT TPH IMOJOKEHMsI paBHOBecHs (mBa cemmodokyca u
OJIMH CEUIOY3eIT) M CYCTHOE BCIOAY IUIOTHOE MHOMKECTBO CEUIOBBIX MPEACIBHBIX HUKIOB C HEOrPAaHUYCHHO YBEINIH-
BaIOIIUMCS IEPHOAOM. Torna eciay nepruoAbl OAHUX LUKIOB HEOTPAHWIEHHO yBEIWIMBAIOTCSA, TO IEPHOIBI HEKOTOPBIX
JIPYTUX LUKJIOB JOJDKHBI HEOTPAaHWYEHHO yMEHbIIAaThCs. OOHAKO, KaK MOKA3ald YHCJICHHBIC 3KCIICPUMEHTHI, 3TO HE
Tak. B cBs3W ¢ 3TUM mosABUIAch WAES MPOBEPKH T'HIIOTE3BI CTPYKTYPHI aTTpakTopa B cucreMe JlopeHma ¢ moMoIbko
HOBBIX METOJOB HCCIICIOBAHNS INHAMUYCCKHX CHCTEM, H3JI0KCHHBIX B KHuTe [1].

CyTb METOIIOB, H3JI0KCHHBIX B [1], COCTOUT B OTBICKAHHH PEKYPPEHTHBIX TPACKTOPHUil M YCTAHOBICHUH CLICHAPHS
NpUOIMKEHUS] K HAUM APYTUX OIPaHWYEHHBIX perieHui. s OThICKaHMsl PEeKYPPEHTHBIX TPACKTOPHIl CIelyeT, IpekKie
BCEro, MOCTPOUTh TUCKPETHYIO TUHAMUYECKYIO CHCTEMY BIOJIb pelieHuit cucremsl (1). B Hamem ciyyae mocTpoeHHe
JUCKPETHON AMHAMHUECKOM CHUCTEMBI OCYLIECTBISUIOCH B PACIpPEAEICHHOW KOMIBIOTEPHON Cpefie ¢ UCIONb30BaHUEM
CUMBOJbHBIX BbhluMcaeHUH. [locne mocTpoeHuss TUCKPETHONW NTUHAMMYECKOM CHUCTEMBI CTAHOBUTCS BO3MOXKHBIM OTBI-

CKaThb YCTOﬁqHBLIe no HyaCCOHy TOYKH CpEAU TOUCK F/J(O) (/= 1, m, momnpenensaceTcs nopsi KoM CI/ICTCMLI) TaKuX CUC-

TEM; coriacHo [1] IMEHHO Yepes3 3TH TOYKH IPOXOISAT PEKYPPEHTHBIE TPAEKTOPHH cHCTEMBI (1).

3amMeTHM, YTO ISl TOCTPOCHHS TUCKPETHOH NTUHAMUYECKOW CHUCTEMBI ObUT MOIU(UIIMPOBAH METOJ CTEIEHHBIX
PSIOB, MMO3BOJISIOIINI B CUMBOJILHOM (hOpMeE IIOCTPOUTD OIEPATOP CIABHUIra BIOJb pelleHuii cucTeMsl (1); aToT omeparop
U OmNpeNeNsieT TUCKPETHYI0 AUHAMHYECKYIO cucTeMy. Moaudukaius e MPUMEHIEeMOT0 METOAa COCTOWT B CIIEIYIO-
mem. [Ipoueaypa cuMBONBHOTO An(depeHInpoBaHus npaBoil yacTu cucteMsl (1), mpuMeHseMas Ui HaXOXKICHUS
3HAYCHHH MPpOU3BOJHBIX, BXOAAIIUX B CTEIICHHOM pAa, OCYHICCTBIIACTCA B pacnpeaeneHHoﬁ KONHHJOTCpHOﬁ cpeae.
HOCJ’IGL[HCG IMO3BOJIACT YBCIUYNUTDH 3(1)(1)CKTI/IBHOCTI) MNPUMEHACMOI'0 METO1a 3a CYET TOT'O, YTO CUMBOJIbHBIC BbIPAKCHUA
JUTSl IPOM3BOHBIX NPABON YaCTH KAXKIOr0 U3 ypaBHEHHWi cucTeMbl (1) MOKHO HAXOMUTh HE3aBUCHMO IPYT OT ApYyra.
I[J'IH 9TOT'0 B KAXKJAOM M3 IMapaUICJIbHBIX IMTPOUECCOB BbIZbIBACTCS MaTEeMaTHYECKHI ITaKeT Maximaqepe3 nepeHampaBie-
HHUC BBOHa/BLIBO[[a. Cxema MMpOBEACHU BBIYKCJICHUH B pacnpe,ueneHHoi/i KOMHLIOTepHOﬁ cpeac npeacraBjicHa Ha pUcC.
1. B cereBoii 6a3e qaHHBIX XPaHATCS CHMBOJIBHBIC BHIPOKEHUS JIJISI POU3BOIHBIX, KOTOPHIE B TalbHEHIIIEM HCIIOB3Y-
FOTCS JUI TIPUOIMKEHHOTO BBIYUCIICHUS KOOPAMHAT TOW MM MHOW TOYKH Ha TPACKTOPHH MPH Pa3OKEHUHU B CTEIEH-
HO# psix pemenus cucteMsl (1) Ha OTpe3Ke OnpeneNeHus IMCKPETHON THHAMIYECKOH CHCTEMBI.
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Puc. 2. lyra Tpaexkropuu cucremsl JlopeHna, mocrpoenHas Ha orpeske Bpemenu [0; 6,827], a8 HaYaabLHOI TOY-
K C koopaunaTamu (13,41265629; 13,46430003; 33,461564 1G)pesikoii 0TMedeHO BO3BpAIEHHE B E-
okpectHocth (€ = 0,11)

B pesysbTare pOBEAEHHBIX BHIYUCIIUTENBHBIX IKCIIEPUMEHTOB € OMOIIBIO IIporpaMmsl [2] uukisl B cucreme (1) He
ObUIM OOHAPYKEHBI, HAMIEH TOJIBKO BO3BPAT B E-OKPECTHOCTh HAYAIBLHOTO 3Ha4eHus (puc. 2).IlocienHee 03HAYaET, YTO
JIaHHBIE TPAEKTOPHUH, CKOPEE BCETO, ABJIAKOTCS HE3AMKHYTBIMU YCTOWUMBBIME 110 ITyacCoHy TpaekTopusMu (B TOM YHCIIE U
PEKYPPEHTHBIMHU).

CIIMCOK JIMTEPATYPBI

1. Adanacees, A.Il. YcroiiurBocTs o [IyaccoHy B AMHAMHYECKHX U HEMPEPBIBHBIX MEPHOTUYESCKUX CHCTEMAX /
A.Il. Adanacees, C.M. [I3100a. —M. : M3patensctBo JIKU, 2007. — 24@.
2. TMuenunues, A.H. OTbicKaHne paBHOMEPHO YCTOWYMBBIX 10 [lyaccoHy ABMKEHHI AMHAMUYECKHX CUCTEM B pac-
NPEIeNICHHOM BBIYUCITUTENBHOM cpefie ¢ Hcmnoibp3oBanreM 61banoTekn MPFR C++BBICOKOTOUHBIX BBIYUCIICHHIT (TIPO-
rpamma 111 IBM) [Drextponnsiii pecype] / AH. ITuenunues, A.YO. TToeetseB. — URL : http://cluster.tstu.ru/tiki-
download_ file.php?fileld=26;060aHs1ii. —3ari. ¢ skpaHa.
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A.IO. CeBocresnoB”

KOHTPOJIb TIPOHECCA ®OPMHUPOBAHUS
MATEMATHYECKOHU KOMIIETEHIIMN BAKAJIABPOB 1
MATI'UCTPOB

Heo6xomuMocTh MOJEpHU3AUK CUCTEMBI 00Opa30BaHMs MOPOJIWIIA IENIbI IMOTOK WHHOBalMK. B 3HauMTenbHOM
CTCIICHU 3TH WHHOBAIUH TIOPOXKICHBI CMEIICHUEM aKIEHTOB CO 3HAHUCBO-OPUCHTUPOBAHHOTO MOAX0a B 00yYCHHH Ha
KOMIICTCHTHOCTHBIA. MIMEHHO KOMIIETCHTHOCTHBIA TOAXO]] HAMpaBiICH Ha ()OPMUPOBAHHE TOTOBHOCTH YCTAHOBHTH
CBSI3b MEXIy 3HaHHEM, ymeHueM, HaBeikoM (3YH) u curyanmeii, chopMUpoBaTh MPOLEAYPY PEUICHUS] MPOOIEMBI.
BHuMaH#Me K KOMICTCHIMSIM BO MHOTOM OOBSCHSIETCS MEPEX0J0M HAa HOBYIO CHCTEMY IOATOTOBKHU CICIHATHCTOB B
BBICIINX YUYCOHBIX 3aBEJCHHSAX, YHU(PHUKAIMIO C CBPONMEHCKUM oOpazoBaHueM. OJHAKO 3aMEAJICHHBIC TEMIIBI TOTO
mpoliecca, OnpeesiCHHas HETOTOBHOCTh BY30B BCTYIAIOT B IPOTUBOPEYHE C HEOOXOJMMOCTBIO COOTBETCTBYIOIIUX IPE-
obOpazoBaHUii.

[lepexon Ha HOBYIO MOZeNs 00ydeHHS TpeOyeT U MOJEPHU3ALNH CYIIECTBYIOIUX METOJUK U CHCTEM KOHTPOJIS B
YCIIOBHSIX KQUECTBEHHOTO U KOJMUECTBEHHOTO Pa3/IeiICHUsI KOMITETCHIINI O0akaTaBpoOB M MarluCTPOB.

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM KaHA. (hi3.-Mat. Hayk, noi. TT'TY A.JI. Haxmana.



C TouKH 3peHHs] KOMIETEHTHOCTHOTO T0IX0/1a, pa3iinuue 0aKkaIaBpoB U MarkCTPOB 3aKJII0YAETCsl, BO-TIEPBbIX, B
MPOTIOPIMAX AIIEMEHTOB KOMIIETCHIH, BO-BTOPBIX, B X COAepKaHuH. bakanaBpuar opueHTUpOBaH Ha (popMHUpOBaHHE
B OOJIBINIEH CTENEHN O0IMUX U MpodecCHOHANLHBIX 3HAHNHT, M B MEHBIIIEH CTeIIeHH YMEHNUH U HaBBIKOB. B Marucrpary-
pe, HapOTHB, JIeaeTCs CTaBKa Ha (OPMUPOBAHHE YMEHHUII U HABBIKOB, HA Pa3BUTHE HANOOJIEE ICHHBIX B MOCIEIHIE
ro/ibl TpaHCIPO(eCCHOHANBHBIX 3HAHUH, 00J1a/1aTeIb KOTOPBIX MOXET MBICIIUTh U JIeHCTBOBATh KOMIUIEKCHO, OXBAThI-
Basi HE TOJILKO CBOIO MPO(eCcCHOHATBHYIO 00JIaCTh, HO U OPraHU3AlIMIO, B [IEJIOM, Pa3HbIX OM3HeC-HanpasieHuii. J[pyroe
OTJIIMYHE KPOETCS B COJIEPXKAHUM KOMIICTEHIIMI . GaKaaBp IMOJIrOTOBJICH K KBAIU(QHUIMPOBAHHOMY BBITIOJHEHUIO TPaIH-
LIMOHHBIX ITPO(ECCHOHAIBHBIX 33724 U (QYHKIMH C IIOMOILBIO CTAHAAPTHBIX TEXHOJIOTHIA; MarkucTp IIOArOTOBIICH K pe-
LIEHUIO HECTAaHIAPTHBIX 3a71a4 C TIOMOILBI0 MHHOBALIMOHHBIX U, €CIIH TPeOyeTcs, CAaMOCTOSTENBEHO CO3JIaHHbIX UM TeX-
HOJIOTHI U METO/MK, KOMIUIEKCHOMY YIIPaBJICHUIO PECypCaMH.

B Hacrosimieit pabote Mbl 00Cy’K1aeM HEKOTOPbIE HHHOBAI[MOHHBIE TT0IX0/1bI K KOHTPOJIIO Mporecca GopMUpoBa-
HUSI MATEMAaTUYECKON KOMIICTCHIIUH 0aKaJIaBPOB M MAarHCTPOB.

YkazaHHbIH MPOLECC MOXKHO Pa3/IeNuTh Ha J[Ba 3TAlla COOTBETCTBEHHO 3TalaM O0ydeHHUsI Ha MITAIIINX Kypcax
(rme, B 4aCTHOCTH, MPEIOAAETCS BBICIIAS MATEMATHKA) M HA CTApIIMX Kypcax (B TOM YuCie U B Maructparype). Ha
TIEPBOM dTare, B OCHOBHOM, KOHTposupytoTcs 3YH B 0061acTH MaTeMaTHKe 1 ee pritoxeHui. [Ipu aTom yueOHbIe
3aJ[aHusI MPUKIIAIHOTO XapaKTepa OTHOCATCS K YIPOIIEHHBIM MOJICIISIM pealibHbIX CUTYaluit u nporeccos. OnpeeneH-
HbIE METO/IMKH, BHEJPSEMBIC 3/I€Ch, MOKHO CYMTATh HHHOBAIIMOHHBIMH, TIOCKOJIbKY OHU OTJIMYAIOTCSl HOBH3HOW M BOC-
TpeOoBaHbl CHCTEMOI 00pa3oBaHus. B nepByro ouepens peub UAET O Mepexo/ie OT AUCKPETHOTO KOHTPOJISI K Herpe-
pbiBHOMY (MIOCIEIHUIT MBI OTOXICCTBISIEM C MOHUTOPUHIOM), KOTOPBIH MPpeaycMaTpUBaeT, Hapsay ¢ TPAAULHOHHBIMH
(bopmamu (YCTHBIIA OMPOC, MPOBEPKA JTOMAIIHUX 33aaHHUH, Ay AUTOPHBIC KOHTPOJIbHBIC PAOOTHI), © HEKOTOPBIC OTHOCH-
TEJILHO HOBBIE — MOJYJIbHO-PEHTHHIOBYIO, TECTUPOBAHUE U JIp.

B nHHOBaIMOHHOM (hOpME MOXKHO NMPEICTABUTh M TAKYI0 TPaJULUOHHYIO (POPMY HTOTOBOI'O KOHTPOJIS, KaK 9K3a-
MeH. Peub nzer o qByxcTyneH4aToMm sk3aMmene. [lepasi, npeaBapuTenbHas CTYNEeHb, IPEAyCMaTPUBAET IPOXOKACHHE
CTY/ICHTOM TECTHPOBAHHMs Ha PEAMET ONpeIeIeHHs YPOBHsI C(HOPMUPOBAHHOCTH YMEHHUH, OTHOCSIIIUXCS K IIPaKTHYe-
cKkoii yactu Kypca. [Ipu Hanu4nu ONpeeIeHHOr0 MUHIMYMa BEPHO PELICHHBIX 3a/laHUH CTYACHT MOJXKET MOJIyYHUTh
OIICHKY "yIOBJIETBOPHUTEIHHO", a ISl OTYIeHHS 0oJiee BBICOKOM OIEHKH €My MPEIOCTABISAETCS IIPABO CAABATh BTOPYIO
4acTh YK3aMeHa. 3[1eCh KOHTPOJIUPYIOTCSI KaK YPOBEHb YCBOCHUS TEOPETHYECKOTO MaTeprala, Tak 1 YMEHHUsI PeliaTh
3a/1a9H MOBBIIICHHOTO U BEICOKOTO YPOBHS CIOKHOCTH (CTETICHB TOCTHKEHHUS YaCTHIHO-TTONCKOBOTO M TBOPYECKOTO
VPOBHSI YCBOCHHSI MaTepHaa).

Ipu 06yueHuu Ha cTapiux Kypcax (bakanaBpuar, MarucTparypa) KOHTPOIIb mpoiecca GOpMHUPOBAHUS MaTEMa-
TUYECKOH KOMIIETEHTHOCTH OCYILECTBISIETCS B MEXKIIPEMETHOM KOHTEKCTE M OAPa3yMEBaeT BO3MOXKHOCTD "TIepeHO-
ca" MareMaTHYeCKUX 3HaHUI U METOIOB B 00JIaCTh peleHus TPOEeCcCHOHATIBHBIX 3a1a4.

Tak, HanpuMep, npakTHYecKas popMa HHHOBAIIMOHHOTO KOHTPOJISI MATEMAaTHICCKUX KOMIICTCHIUI OakanaBpa
cneuuansHoctd 220301MoxeT OBITH pealin30BaHa B BHJIE KypCOBOTO 3a1aHus 110 Teme "[locTpoeHue cucteM aBToMa-
THUYECKOT'0 PETYJINPOBaHUS".

B xo/1e BBINOMHEHUSI JAaHHON pabOThI CTYEHTY HEOOX0AMMO MPOAHATN3UPOBATH TEXHOJIOTHUECKHUH TpoLiece, Ma-
TEMAaTHYECKH €r0 OMUCATh, IPOBEPUTH aICKBATHOCTH MOJYYCHHOI MOJEIN U YCTOMYMBOCTh PACCYUTAHHON CUCTEMBI, &
TaKKe ONPEICIIUTh ONTUMANbHbIE 3HAYCHHS CHCTEMbI U 3aJJaHHBIH 3aI1ac yCTONYUBOCTH.

B nipotiecce BBITOJIHEHHUS U 3aIUTHI KYPCOBOW pabOThI KOHTPOIUPYIOTCS:

— YMEHHE CTYACHTOB CTPOUTH MaTeMaTU4YECKUE MOJIEIH IPOLecca,;

— yMEHHE perath cucteMbl quddepeHInanbHbIX YpaBHEHHH (JIMHEHHBIX, OJJHOPOAHBIX, C TOCTOSHHBIME KOA(]-
¢bunuentamu);

— YMEHHE CTPOUTH U "4nTaTh" (ha30BbIC IIOPTPETHI CUCTEM BTOPOTO MOPSIKA.

PesynbraThl BBINOJHEHUS JaHHON pabOTHI IAI0T HE TOJIBKO MpeZcTaBlieHne 00 ypoBHE CPOPMUPOBAHHOCTH MaTe-
MaTHYECKON KOMIIETEHIIUH CTYICHTa, €r0 BO3MOXKHOCTSIX Ha IPAKTUKE HUCII0JIB30BATh MOJIYYECHHBIE MaTeMaTHYECKHE
3HAHMSA, HO U BBIICIISIOT €T0 "TPOOIEMHBIE 30HBI", OTIPEICINISIOT BO MHOTOM IEPCTIEKTHUBBI €TI0 JAILHEHIIIETO YCIIEIITHO-
ro 00y4YeHHs Ha CICIYIOIIEM JTare — B MarucTpaType.
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OTBICKAHUE PEHIEHUN CUCTEMbI OBBIKHOBEHHBIX JIM®®EPEHIIUAJIBHBIX YPABHEHUI C
UCIOJb30BAHUEM PACHPEJEJEHHBIX CUMBOJIbHBIX BHIYNCJIEHUAM

PaccMmoTpuM cructeMy OOBIKHOBEHHBIX AU (GepeHINAIbHBIX YPaBHEHUH OpsaKa /77

X% = £(t %, %) +Bsintg 25+,

%= F%, %, %) +Bsinte 229,

1)
o L 2008, 1 +8).
X1 = F( X2y Xppts X) +0siNtE =71,
X = 5(Xpq, X,,) +8sin 162
rae
F( X1y X, K1) = M(Xuq = 2X + X q);
h(t, %, %) = f(beost, X, %);
fZ(Xm— ' 'Xm) = f(Xm—l' X Xc)'
rae 6, & n, b, X, —HekoTopbie KOHCTaHTHL. BBIBOA 3T0# cuctemsl npuBeneH B [1].
Cucrema (1) MmoxeT ObITh 3alTCcaHa B BEKTOPHOH hopme
X=AX+ F(t, X), (2)

rie MaTpuia A UMeeT TpeXIuaroHaIbHbIN BUT

(-=2nn 0 0 O .. O]

n -2n n 0 0 .. O

A= 0 n =-2n n 0 .. O
| 0 0 0O ... 0 n —2/7_

Hauansnoe yciaoBU€C ikt HEKOTOPOro MOMEHTA BpECMCHU tO 0003HaYUM qepes
XO =X ([O)!

Kak MmokasaHo B pabote [1].
3aMeTHM, 4TO mpeent

i A XN
IXl- || X]|

a COOCTBEHHBIE 3HAYEHUS MATPULbI A KIMEIOT OTPHULATENLHbIE BENIECTBEHHbIE YacTH. OTCIOA CIIEAYET, YTO CUCTEMA
(2) uMeeT ®-MEPUOIMIECKOE PEIIEHHE, T/IE ® — IEPHOJ IIPABOM YacTH cucTeMsl (2) [2].
Perrenus cucteMsl (2) OyaeM HCKaTh MeTOIOM psiaoB Telnopa

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM A-Pa $u3.-Mat. Hayk, npod. TTTY C.M. 1310651,



21 d¥X(t) B
XO)=) ——5t-4)",
Z‘)k! att °

Kak MmokasaHo B pabote [3].

OTbICKaHHUE PELICHHI TPOU3BOIUTCS TPH MOMOILIH pa3paboTaHHOTO aBTOPAMHU JTaHHO# paboThl KOHCOJIBHOTO
npuiaokeHus Ha s3pike C/C++, npeqHa3HaueHHOTO TS pabOThI B pacIpeeIeHHON BEIYHCIUTENBHOM cpee mog OC
cemeiicTBa Linux ¢ yctanoBnennbivu makeroM MPICH2 (s pacniapasiesnBaHus BBIYUCICHHN H, TAKHM 00pa3oM,
YCKOpeHHs OThICKaHus pemenuii), makerom MAXIMA 5.9.3 (111 OTBICKaHHS CHMBOJIBHOIO B/ IPOM3BOIHBIX U HX
pacuera) u MySQLS5.

IIporpamma cOCTOMT M3 Tpex MoayJeii: riaaBublil Pdiff.cpp —oTBeuaer 3a ynpaBieHue NpoLECCOM BBIYMCIIEHHIT,
3aIlyCKaeT NapajuieibHbIe IPOLEcCH MPi (KOIUYECTBO IPOLECCOB COOTBETCTBYET KOJIMIECTBY EPEMEHHBIX HCXOJHON
CHCTEMBI) — MOy Ib PCAlC.CKaxabIil mpomecc MPi3aIrycKaeT MOAYIIb BEIYUCICHHH IPOU3BOAHBIX U UX 3HAYCHMIT
(moMmep mporecca COOTBETCTBYET HOMePY croyiona B tabnune) — diff.cpp.

CHavana moAroTaBnuBaeTcs (aiin ¢ HacTpolkaMu MOAKIIOYCHUS K 6a3e JaHHBIX, B KOTOPOW CO31al0TCs TaOIUIIbI
C HaYaNbHBIMH 3HAYCHUSIMHU, CHMBOJIbHBIMU BUAAMHU MPOU3BOIHBIX. HE00X0AMMOCTh UCMIONB30BaHMUs 0a3bl JAaHHBIX
obycnoByieHa TeM, 4To 0a3a JaHHBIX MO3BOJISACT 00CCIEUYNTh OAHOBPEMEHHBIN JOCTYI MPOLECCOB K JaHHBIM
(ureHue/3anuce).

B nporiecce GpyHKIHOHUPOBAHHUSI IPOrPAMMBI CO3AIOTCS BpEMEHHbIE (aiiiibl ¢ HEOOXOAUMBIMU KOMaHIAMH TS
paboTel ¢ Maxima,B KOTOpo#l MPOU3BOANTCS CUMBOJIbHOE qudepenunpoBanue. Pabota ¢ MaximanpousBoauTcs Tak
ke, Kak U B pabote [1]. Pesynbrarsl audhepeHIUpoBaHus 3aMCHIBAIOTCS B TAOJMILY C Pe3YJIbTaTaMH BEIYHCIIEHHHT,
OTKYJIa 3aTeM CUMTHIBAIOTCS [UIS pacyeTa U OTHICKAHUSI CHMBOJIBHOTO BUJIa IIPOU3BOAHBIX OoJiee BHICOKOTO nopsiaka. s
TOT0 YTOOBI 3aITyCTHIIMCH HOBBIE IPOLIECCH! OTHICKAHUS CHMBOJIEHOTO BUJA IIPOM3BOAHBIX 00JIee BBICOKOIO MOPsIIKa,
HE00X0AUMO, 9TOOBI BCE CUMBOJILHBIE TIPOU3BOHBIE 00JIee HU3KOTO MOPsAKa ObLIH HAMIEHB], T.€. OBUIN 3aBEPIICHBI
npeAbLyIFe Tporeccsl. [ 3aBepIieHnst IPpeablIynX IPOLEecCcOB B MoLyle Pcalc.cucnons3yercs bapbep
MPI_Barrier(MPI_COMM_WORLDM MPI_Finalize().

[pakTHyecku Bce 3ampochl 0a3bl JaHHBIX pabOTAIOT MO CIEAyroLIeH cxeme: hopMupyercs cTpoka st mysql-
3apoca Ha OCHOBE CUUTAHHBIX HJIM TTOJY4aeMbIX B IpoLecce paboThl JaHHBIX, 3aT€M BBIMOIHIETCS 3TOT 3apoc ¢ I0-
motusio ¢pyHkuuu mysql_query(k nocnenyromiei o6pabotkoii pesynbrata (mysql_store_result@)senexaer
noJTy4YeHHbIe TaHHbIe 13 Oydepa B AByMepHbIid MaccuB, Mysql_free_result@eobxomuma 1iist 0cBOOOKACHUS
OnepaTHBHOMN MaMsATH OT pe3yJbrarta 3amnpoca mysql_query())dns yno6Hoi paboThl CO CTPOKAMH HCIIOIb30BaIACh
oubnanorexka STL s3pika C++ (kmacc String).9To HEOOXOAMMO IS TOrO, YTOOBI IOCie AU (HEPEHIUPOBAHUS B TOJIY-
YEHHYIO CTPOKY BCTABUTb 3HAUCHUS NPEIBLIYIINX IPOU3BOIHEIX.

ITocite 3aBepLICHNUS IPOLIECCOB yIPABICHNUE CHOBA IepeaaeTes rnasHomy Moyt pdiff.cpp,B koTopom masee
PAcCCUHMTHIBACTCS OCTATOYHBII WieH B GpopMe Jlarpanxka 1 IPOU3BOIUTCS €ro OLEHKa.

IMocie 3aBepureHust paGoOThI (T.€. IPH JOCTIKCHUH 38 JaHHON TOYHOCTH WIIM MAKCUMAIIBHO JTOIIYCTHMOTO [OPSIIKa
b depeHnnpoBanus B CIydae pacXoKACHUS Psiaa) Pe3yIbTaThl BEIYUCICHUH 3aMMCHIBAIOTCS B BEIXOAHOH (aiii.
Tabnuipl ¢ HAYaTbHBIMH 3HAYCHUSMH M CUMBOJIbHBIMU BUIAMHU MTPOU3BOIHBIX YAAISIOTCS MOCIIE 3aBEPIICHHUS PabOTHI
POrPaMMBl.

B kavecTBe pe3yabTaTa MPUBEIEM BpeMsl BBIMOIHEHHUs IporpaMMsbl. Bpemst pacuera Ha kommbrotepe Intel Pentium IV
1 yac, B TO BpeMsi Kak IOCIIeJOBaTeNIbHAsI IPOrpaMMa BBITIOJHSLIIA BEIYUCIICHHS B TeueHHe 2 yacoB. Takum o0pa3om, pacma-
pajieNnMBaHKe BHIYMCICHUIT IO3BOIMIO COKPATHUTD BPEMs OTBICKAHHS PEIICHUiT CHCTEMbI OOBIKHOBEHHBIX I (epeHIn-
aNbHBIX YpaBHEHHH B 2 pa3a. Pe3ynbTaThl MOTydeHbI TSl CHCTEMBI BTOPOTO TIOPSAKA, TOCTPOCHHOMN Ha OTPE3KEe BPEMEHH

10
[1‘0, 1‘1].Hp1/1 stom n=02, b=100, x.=1, a=0, 0=1, {,=0, ,=21u X5 = . Tounocts Beruuciienuii 0,1.Da-
10

30Bast TPACKTOPHS MIOJYYCHHOTO PEIeH s CUCTeMBI (2) mpuBeneHa Ha puc. 1 [1].
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Puc. 1. ®a3oBasi TpaeKkTOpPHUsI CHCTEMBI BTOPOT0 MOPSIKA
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JAHAMHKA CBOBO/JIHBIX KOJEBAHUI
OBPABATBIBAIOIIEX CUCTEMbBI POTOPHBIX MAIIINH

IIpakTrKa MOKa3bIBACT, YTO BOSHUKHOBEHHUE KOJICOaHM pabOYMX OPraHOB POTOPHBIX MAIIUH SBJSCTCS OCHOBHOM
MPUYHHOM, TUMUTHPYIOMICH BO3MOXKHOCTh IMOBBIIICHUS CKOPOCTHBIX PEKHMOB M KA4ECTBA OCYIICCTBICHHUS TEXHOJIOTH-
YEeCKOH omepanuu. B CBsI3U ¢ 3THM, TOJIKO PACKPBITHE B3aUMOCBS3EH BBIXOHBIX IAPAMETPOB MAIIUHEBI C KAYECTBOM
BBIMOJTHAEMOM CFO OTIEPALIUK TTO3BOJIUT HAXOAUTh TAKKE PEIICHHUS, KOTAa U3HOC, AeopMaIus pabodux OpraHoB OyIyT
OKa3bIBaTh MUHUMAJIBHOE BIIMSIHUAC HA SKCILTYaTAI[HOHHBIC TIOKA3aTEIM POTOPHOM MAIIIMHBL. DTO B CBOIO OUEpPE/Ib IPE/IIIO-
JIaraeT MCCIIeIOBaHMSI [0 BBISBJICHHIO M YCTPAHEHHIO (PaKTOPOB, BHI3BIBAIOIIMX HE AOMYCTHMbIC BEIMYUHBI BUOpaIHii pa-
00uKX OPraHoB u 00PadATHIBAIOIIEH CHCTEMbI POTOPHBIX MAIIIKH, [10J] KOTOPOM I MHOTMX POTOPHBIX MAIIMH TOHHMAeT-
sl CHCTEMa JIByX TOPH30HTATIBHO PACIIONIOKEHHBIX BAJIOB C YIIPYTHM CIIOEM MEXy HUMH, SBISIOIUMCS 00pabaTbiBae-
MBIM MaTEpPHAJIOM.

OnuH U3 BAJIOB, SIBIISTFOIIHICS HanOoJjee BUOPOAKTHBHBIM U MUMEIOIIHIA OOJBIIYIO YTIOBYIO CKOPOCTh, TIPEIHA3HA-
YeH ISl HETIOCPEICTBECHHOI 00paboTKK MaTepuala; BTOPOH Baj IpeHa3HAYUCH [T TPAHCIIOPTUPOBKY MaTepuaa, a
TaKXKE CIYXKHUT B KAUECTBE OMIOPHOI MOBEPXHOCTH, HA KOTOPOH MPOUCXOIUT poliecc 00paboTku. ccenoBanue quHa-
MHUYECKUX CBOWCTB 00padaThIBAIOIICH CUCTEMBI CBOJUTCS K pacueTaM ¢ CBOOOIHBIX M BBEIHYKICHHBIX KOJICOAHUI U
BEIOOPY MapaMeTpPOB, 00ECIICUNBAIOIIUX CTAOMILHOCT KauecTBa 00pabOTKH MaTepHaa.

YPaGora BEIMONHEHA IO PYKOBOACTBOM KaHJ. TeXH. Hayk, nou. TT'TY B.M. T'anaesa.



[pakTHyeckuii HHTEpEC MPEICTABISET 3aa4a OnpeAeIeHuUs] JUHAMUYECKUX XapaKTePUCTHK 00padaThIBaroei
CHCTEMBI, Y KOTOPOI yUUTHIBAETCS M3TMO OHOTO U3 BAJIOB, & IPYrol CYMTACTCS KECTKUM M3 cooOpakeHuit obecneye-
HUS IWIHHIPAYECKON GOPMBI TIOBEPXHOCTH, HA KOTOPOH 00pabaThiBaeTCss MaTepual.

CoOCTBEeHHBIE YaCTOTHI 00pa0aTHIBAIOIIEH CUCTEMBI B TIPEITIONIOKEHUH aOCOFOTHOH JKECTKOCTH BAJIOB OIIpEIe-
JISFOTCS U3 ypaBHeHHH [1]:

mmw* -[m(2c, + )+ m(26 + ¢l o* +2(G + &) c/+ 466, =0, (1)

248 B,w" - 2B (6¢, + cl)+ B,(66 + cl]] Pu’ + (G + 6 )cF +666,/° =0,
(2)

rae /M, M, B, B, —coOCTBEHHO MAcChl M SKBUBAJICHTHBIE MOMEHTHI HHEPIIMH BaJIOB; G, C, —XECTKOCTH OIIOp BaJIOB,

/ — AnMHa BaJIOB; C— XECTKOCTh €IMHUIIBI JTHHBI 00pabaTeBAEMOro MaTepuaa.

VpaBHeHUs 711 ONpeIeSIeHUs COOCTBEHHBIX YACTOT KOJeOaHHi ¢ yueToM U3ruba 000HX BaJOB MPUBEICHEI B Pa-
6ore [2].

YT106bI UMETH BO3MOKHOCTD OLIEHUTh MOBEIEHHUE OJHOIO U3 BAJIOB 00pabaThIBAIONIEN CHCTEMBI KK KECTKOTO WK
C y4eToM M3ruba, HeOOXOAUMO TIOJYYHTh YPABHEHMS ISl ONPEAEIIEH s COOCTBEHHBIX YACTOT YKA3aHHON CHCTEMBI.

KuHeTnyeckas U NOTEHIUAIbHAsE SHEPI U CHCTEMBI PABHBI

/ 2
7= (o G0 axe Smlinl + 5 810200 .

/ 2 2
0

2

s sl + 2| 2T o - s0-( - o] ey

rae £, /4, p; —u3rubHas XKECTKOCTh U Macca eIMHULIBL JUIMHbI Bana 1; yl()(, t), yz(t) — IMHAMUYECKUE CMEILEHUS

ceueHus Baja 1 v rieHTpa Macc Baja 2 B IDIOCKOCTH KOJICOAHHIA; ¢2([) — yroJI IIOBOPOTA Bajia 2 B YKa3aHHOU IUIOCKO-

ctu; 7Ty, [y —BbIpakeHuUs, coeprkalie ClaraeéMble, He 3aBUCAIINE OT IePEeMEHHBIX yl()(, 1‘), )/2(1‘),(])2(1‘) .
YpaBHEHUS IBIKECHUS HCCIIETyEMON CHCTEMBI UIMEIOT BUI.

g, 0D Pl d), c[yl(x, )- yz(f)_[é - X]d)z(f)} =0, @

ax* or

/

my3{e) + (26, + ey, (e) - of 14l =0, @

0

/ /
qujz(f)"’%‘ c/_[ n(x z‘)%(+ cj xy(x Hax=0,  (5)
0 0

Ipannunse yenosns: Y(0, £)= ¥(/, =0, (0, )=-a,4(0, 1), ){(é, tj =0 (mpu oIpeseeHHH YaCTOT CHM-

METPUYHBIX KOIEOaHUIA); J/l'(O, [) =0, ){’(O, l‘) =-a lJ/l(O, l‘), yl(é, l‘j = ){(é, tj =0 (upu ONpENENEHNH 9aCTOT ACHM-

METPHYHBIX KOJIeOaHuit); O, = 4 .
Eh
Peenue cucremsr ypaBuenui (3) — (5)umiem B Bue yl()(, 1‘) == A(X)Sinool‘, )/2(1‘) = A sinwt, ¢1(1‘) = D, sinwt.
BrinosHuB npeobpa3oBaHms, IPELyCMOTPEHHBIC B YKa3aHHBIX YPABHEHISIX, MIOTYIHM CICAYOIINE YPaBHEHUS COOCT-
BCHHBIX 9aCTOT KOJICOaHHI.
VpaBHEHHUsI 9aCTOT CHMMETPHYHBIX KOJICOAHUI NMEIOT BHL:



)\{)\4[20(2 +a —E()\“ +)\)] +)\} )\3(shAcos)—\+sinAchA] - ZBlchA cosh [+ +2a 2[.%{shlcosﬁ+c/7AsinAj =0,
2 2 2 2 2 2 2 2 2 2

(6)
2_\p 3 4
F,Z[e)\4=(plw C)/,Q:Cfl’Bl:Cl/,QZ:Q/’E:ﬁ_
Eh &4 &1 Eh P/
YpaBHeHI/IH YaCTOT aCCUMETPUYHBIX KoJIeOaHUH UMEIOT BU:
)\{)\4[602 +0 —y()\4 +0()] +0(2} A sin ch —cosh st —2[515hlsinA + +6AB, sinXch —shtcosh | = 0,
2 2 2 2 2 2 2 2 2 2
()
12
rae y: B;Z .
P/

U3 ypasuenuii (6), (7)npu onpeneeHHbIX MPEANOI0KEHUSIX OTHOCUTEIBHO KECTKOCTHBIX XapaKTEPUCTUK 00pa-
0AaTBIBAOIICH CUCTEMBI POTOPHBIX MAIIUH MOTYT OBITh MTOJyYEHBI YPABHEHUSI COOCTBECHHBIX YaCTOT 3JIEMEHTOB 3TOM
CHUCTEMBI.

AHann3 IMHAMHYECKUX MPOIIECCOB, MPOUCXOIIIMINX B paOOUYMX OpraHax POTOPHBIX MAIlIWH, BO MHOTOM OIpees-
€T PalMOHAIFHOCTH U 3PPEKTHBHOCTH COBEPIIEHCTBOBAHMS NX KOHCTPYKINH, OT KOTOPBIX 3aBUCHUT PELICHHE BOIIPOCOB
YHOpaBJICHUS ¥ ONTUMHU3AINH TEXHOJIOTHIECKON OIepaIiiy YKa3aHHOTO THIIA MAIIHH.

CIIMCOK JIMTEPATYPBI

1. Tanaes, B.1. Ananu3z xoneGaHnii BajoB CTPOTAIbHBIX MAIIMH C YYE€TOM 3a30pOB B HOALIMITHUKAX HOUCEBOTO
Bana / B.U. T'anaes, B.B. Kpambitikus, A.I'. Bypmuctpos // 3B. By30B. TexHOMOTHK erkoil mpoMbliiieHHOCTH. — 1985.
—Ne 5. -C. 106 — 1089.

2. Tanmaes, B.U. CBoboHbIe KONeOaHus ABYX BaOB ¢ ynpyroi cesaseio / B.W. anaes, F0.B. Kynemos, A.1O.
Tapacos // Bectark TaMGOBCKOTr0 roCyIapCcTBEHHOIO TEXHUYECKOTO yHHBepcuTeTa. — Tambos, 1997. —T. 3,Ne 3. —C.
311 - 314.

Kagpenpa" Teopernaeckas mexanuka', TI'TY
YIAK 517.9
B.A. Axoses”
METOJ CYMMHUPOBAHUSI KOHEYHBIX CYMM

Ipu pemeHry MHOTHX MPHUKIIAIHBIX 3KOHOMUYECKHX 3a/1a4 YaCTO BO3HUKACT MPOOIeMa CYMMUPOBAHHS OOJIBIIO-
T'0 YKCJIa cllaraeMbix. B paboTe mpenioKeH MeTo1 BEIYUCIICHHUSI KOHCUHBIX CYMM, TIO3BOJIFOLIHI C IIOMOIIBIO PEIICHHS
nudepeHaNbHBIX YpaBHEHUH TOMydaTh YIOOHBIC IS PAcueTOB JOPMYJIBI.

PaccmoTpum sementapubie pyHKmA F(X) 1 S X) , YIOBIECTBOPSIONINAE CIICIYOIIHM YCIOBHSIM:

1) ¢yukuun HenpepbiBHO An(depeHIHpyeMbl Ha HHTEPBAIIE (a, + 00) ,Te all R ;

1)
2) ¢yHKUHH yAOBIETBOPSIOT paBeHCTBY f(X) = X)) — I x—-1) mis DXD(D( n D(S)).
2)
_ X x
Hampumep, TakuM yciaoBusaM yIoBIeTBOPsOT GyHkuun F(X) = xu JX) = r} +E .

Teopema. Ilycts pyukimm F(X) u JX) ymosierBopsitor yemosusm (1) u (2), Toraa cripaBeanBo paBEeHCTBO

n
S(n)=8©0)+)_ £(/) npu OnON.
i=1
/oxazarenscrso. Tlpoauddepenuupyem pyukuuto (X)) = X)) — —J x—1) u noxyuum BeIpaKeHUE
(X)) =S(X) - S(x—-1), c HOMOIIBLIO KOTOPOTO HAXOIUM CYMMY

YPa6ora Bhimonnena MoJ1 PyKOBOJCTBOM KaH[. TeXH. HayK, aou. TTTY B.A. [lonosa.



Zn: F() =S - S0 +S@)-SA)+..+ S(r)- S(n-1) = S(n) - S(©0)

/=1
nin

S(n)=3(0) +i £(r) .

=1

JlokasaHHas TEOPEMa UCIIONB3YETCA IS HAXOXKIECHHS 3HAYEHU M KOHEUHBIX CYMM.
[ycts Ham nana pyukiws f(X) , ynosmersopsitommast yenosuto (1). Bymem uckars pynkimo J X) , yIOBIETBO-

n
PSIOIIYIO YCIOBUAM JI0KA3aHHOM TEOPEMBI, TaKyI0, uT0 /) = Z (.
/=0

n
Hckomast pyHKIHsI HA OCHOBAHWH JIOKa3aHHOM TEOpeMbl yaoBiIeTBOpsieT ypasaenuo S(/7) = S(0) + Z ().
/=1

n

O06o03HaunM uepes £(/) = Z 7'(/) . Torma npu 3aMeHe HATYPAILHOTO APTYMEHTA /i Ha JEHCTBUTENLHBIA apTyMEHT X
/=1

B cunty yenosus (1) E(X) asnsercs nenpepsisaoit dynkuuei ' S(X) = S(0) + £(X) . O6mee pemenue storo audde-

PEHIMAILHOIO YPAaBHEHHUS UMeET cieaytomuii Bua. J X, C) = J E(X) dx+ S(0) x+ C Ina naxoxnenuss C u S(0)

n

Bocronb3yeMcsi paBeHcTBoM 171, C) = Z f(/) , paccmoTpeB ero B Toukax i=& u N1=5 (a# b). VI3 nonydeHHon s
/=0

9THX 3HAYCHHUIT CHCTEMBI

(BN 0t SO TEEC=Y 70,
/=0

b
[BRA cpt SO+ C= 1)
/=0
onpenemsieMm C u S(0) .
n
Ipumep. Haiinem 3Ha4eHUS CyMMBI Z:/2 . OGosuaunm (1) =7, torna f(X) = X° . ByjeM nckath GyHKIHIO

/=0

n
S (X) , YROBIETBOPSIOLIYIO YCIOBUSIM JOKa3aHHOM TEOPEMBI, Takylo, uTo S,(/]) = Z/Z .
/=0

S(=) FN+S$0) =2 i+5(0)= 2[§+§J+ 5.
/=1 /=1

TTepexo/is K ICHCTBUTEILHOMY apryMEHTy X, Tionydaem auddepeHpansHoe ypapHenue S, (X) = X+ x+ S0,
pelieHre KOTOPOTO MMEET CIIEAYIOIIUMA B

S(x 0 =j(x2 +x)a’x+ S (0) D(=§+§+ S0)k+C.

Haiizem S,(0) u C, BOCIOJIB30BABIINCH PABEHCTBAMHE

S5M)=1?=1
5 =1*+2%=5



1+1+.$(0)+C:J, C:E—Q(O), C=0,
2 = 6 = 1
L1184 157 180)=

=
8 4 _
375 28O+ C=5 5(0) A

Tlonyuaem
1o, P n

/2 =t —+—,

(n) =
% ; 3 2 6

n
Beraucnum cymmy S(1) = Z/k . Cnyuait k=2 paccmotpen Boiie. [TycTh HaM U3BECTHA (DYHKIMS
i=0
n
Sea(n) = ZI'k_l , k>1. Haiinem ¢pyuximo S,(7) . M3 noxa3aHHON TEOpPEMBI CIEAYET, YTO
i=0
n
Sdn) =K K+ 5,(0) = kSa (1) + S,(0)
=
S0 = kSs (D + S,0) - (3)

nim

Pemennem ypasuenus (3) Oyaer QyHKIms

SX C) = k| Sa(R dbx+ SO x+ . @)

Amanoru4Ho uisi S_;(X) moiy4aeM BEIpaKCHHE!

Sea(% O = (k=D [ Sa(Rax+ S10)x+ Gy

Hcnonp3ys MaTeMaTHYeCKy0 HHAYKIUIO U hopmydsl (3) 1 (4), MOKHO T0Ka3aTh, YTO s JIF060H QyHKIMH

S.(X) snauenne C, =0.IIpomomxkas npouecc, moxydum (/) =1Di/O +80)=n+3(0); S(X¥=x+3(0).060-

=1

sHaunmM §(X) = X, torma (X)) =1u (X = O0)x+ S(0).

Hanee Haxoaum:
S(%) =§~%(0) +x5(0);
_ _X X .
S0 = ZI S(9ax+ x5 (0) —?S)(O) 5 5(0) + x5(0);

XL 1 & i
S‘k(X):k![—%(o)+...+ﬁ5‘k(0)j=k—+1;0k+15(0))/ .

O'[{k+1)!
HOCKOHBKy

-1 Ek C..1S(0) =

S0 1S0)=1,
k() k 1/:0 k+1 /()
TO
5.0)=1-——) C.,;S(0).
k( ) k 1; k+1 /( )

Bo3Bpariasch K HaTypajJbHOMY apryMEHTY B BhIpakeHHH (4), moiaydaem



n 1 kK i
sk(n):;/k:mg%s;@)rf t (5)

n
®opmyina (5) M03BOJIAET HAXOUTH 3HAUEHHUS CyMMBI Z/’k npy OONBIIUX /1 ¢ MEHBIIUMU BBIYMCIIUTEIBHBIMH 3a-
/=0
TpaTaMH, OCKOJBKY COAEPKHUT MEHBIIEE YUCIIO cllaraeMbix (pu /7> k+1).
W35105%KEHHBIN MTOAXO TP HAXOKICHUM KOHEYHBIX CYMM, ONUPAIOIINICS Ha ammapar penieHus 00bIKHOBEHHBIX
i GepeHIranbHEIX YpaBHEHHUH, B OOIIEM CIIyYae OTJIMYAETCS OT METOI0B CYMMHUPOBAHUS (QYHKIIUHM, U3JI0KEHHBIX B
[1], 1, B 4aCTHOCTH, OT METOIOB CYMMHPOBAHHs CTENEHEN YHCEI, H3JI0KEHHBIX B [2].

CIIMCOK JIMTEPATYPBI

1. Tenbtonn, A.O. Ucuucnenne koneunsix pasnocreii / A.O. Tenbdona. —M. : TocyaapcTBeHHOE U3A-BO HH3H-
KO-MaTeMaTn4eckoil mureparypsl, 1967. — 37%.

2. Kynpssues, B.A. CyMMupoBaHMe CTEINEHEN YHCe HATYpaIbHOro psja u uncia bepuymmum / B.A. Kyapssies —
M.-JI. : T'n. pen. obmierexH. auT. 1 HoMorpadun, 1936. — 72.

Kagenpa " Beiciiag maremaruxa', TI'TY
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KA. Kazssmuua®

OLEHKA 59®®EKTUBHOCTH

Crioco6s1 pH-ipeoOpa3zoBaHus pa3BUBAIOTCS OT MACCHUBHBIX JaTIYMKOB K pH OHMOIOTHYEeCcKH aKTUBHBIM JaT4HUKaM,
OT MOCTOSIHHO TOKOBBIX K HMITYJILCHBIM C HOPMHPOBAHHBIMU MEpaMH B UCCIICIyeMOM Juamna3oHe. Heobxomuma oreHka
nX 3 (HEKTUBHOCTH MO AUHAMHUYECKHM XapaKTePHUCTHKAM.

Lean: npoBecty oueHKY 3 HEeKTHBHOCTH CIOCOOOB ONpeIesIeHNs] KUCIOTHOCTH MO THHAMHUYECKHM XapaKTepH-
CTHKaM.

3agaum: 1. PaccMoTpeTs MOAEIb MOTPENIHOCTH 110 PACIIMPEHUIO AUANIa30HA M BBIOOpA Mephl TOYHOCTH. 2. Ote-
HHUTb MOJIEJIb OTHOCHUTEIILHO MOTPEITHOCTH 10 (HUKCHPOBAaHHOMY Auana3oHy. 3. OLeHUTh MOJIENIb OTHOCUTEIBHO JHa-
Ma3oHa 1no (GUKCUPOBAHHOMN MOTPEHIHOCTH.

Jist oueHku 3 peKTUBHOCTH HEOOXOAMMO ONPEACTUTh HETMHEHHOCTh M MOTPEIIHOCTE MPeoOpa3oBaHus CIIOCO-
00B, KOTOpBIE OIPE/IeNICHBI Yepe3 MUPOTY UMITYJIbCOB. Vi3BecTHO, uTo Ko N = AyT, TOrJa YMHOXHMB IIPaBYIO H JIEBYIO

YacTH ypaBHEHHI CHCTEMBI Ha Ffy (c yuetoM, uto A7 = N,y ), HOIYYHM, 4TO MIUPOTA B KOJAX PABHA:

E.. U
N= Nmaxln ﬁ y
H ~ Y02
@
E -U,
Ny = Ny In| ==—21 |
Ey—Uy,

rae Ul, UZ — HIDKHUH 1 BerHI/Iﬁ IOPOT HAMPSKECHUS COOTBETCTBCHHO, 7 —nocTostHHAs BPEMCHHU, E — MakcuMaabHOE
3HAYCHUC HANPAKCHUA, COOTBETCTBYIOIIEC ONPEACTIACMOMY 3HAYCHUTIO pH

IMocne HecnoXkHBIX NpeoOpa3oBaHuii HalieM YCTAHOBHBILEECS 3HAUEHHE HCCIIEYEMOro £,y OTHOCHTENILHO HOP-
MUpPYEMOTro 3HaueHus Fy:

N
Uy = Upy [ Ve
_ N !
1_ e Nmax
_ M
N
E = Upz — Up L& T
_ M )

1- g max

Eon =

@

YPaGora BEIMONHEHA IO PYKOBOICTBOM A-pa TexH. HayK, npod. TT'TY E.N. I'nunkuna.



Paccunraem HenuHEHHOCTD n npeo6pa30BaHI/m WHHOBAaILlMH, IIOACIINB

1-e ypaBHeHHe cucTeMsl (2) Ha 2 ypaBHCHHE CHCTEMBI, KOTOPYIO IPUMEM 33 0G0OIICHHYI0 MATEMAaTHIECKYIO MOJIEITh.

-N - N
U02 - UOl I}Nmax 1_ eNmax

n= : 3

-N -y
N N
1_ e max U02 — UO]_ e max

O06o01IeHHAs MOJIETTh MOKET OBITh MPEICTABIIEHA B BUAE IBYX MOJIETICH: TIOPOTOBasi MOJEIb, MOJIENb, YINUTHI-
BaKOIIast XapaKTEPUCTUKH.

O1neHUM TIOTPENTHOCTh € crocoba A TpeX MOJIeNIeH HETMHEHHOCTH:

e=|1-n|. ) (4
PesynbraThl pacueToB A1 000O0IIECHHON MO/ICH CBEICHBI B TAONHITY.

Ny I Nipay 0,5 0,6 0,7 0,8 0,9 1 1,1 1,2 1,3 14 1,5
n 0,73 0,82 0,86 0,92 0,96 i 0,97 0,94 0,91 0,p9 0,99
€ 27 18 14 8 4 0 3 6 9 1 1

JUJist pa3mMYHBIX MOJIENCH pacUeThl POU3BOSATCS AHAIOTUYHO.
Ipu hukcupoBaHHOI MOTPEHIHOCTH MPUMEHSIETCS (hopMyJIa:
_NO
1_ eNmax
n=p——s. 5)
1_ eNmax
IIpu puKcHpOBaHHOM AUAIa3oHe MPUMEHSIETCS popMyIia;
-N
Nmax
Uo2 —Up€
n= . (6)

N,
Upp = Up €7

st dukcupoBanHoit norpeiHocty, Hanpumep 10%, nonyunm auanasonst: N1 — 0,85 ... 1,20xaf1s Moxenu mo
xapakrepuctukam); N2 — 0,65 ... 1,641 noporosoit mogenn); N — 0,75 ... 1,35x1s 060011eHHON MOIEITH).

J1st MeTpoIOrHYecKoi OLEHKH paloHalbHa MOJIEIb [0 XapaKTePHCTHKAM.

Jst u3MepeHus paloHaIbHO UCIIOJIB30BATh IIOPOTOBYIO MOJENb.
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BrIBOABI.

1. TIpensnoeHbI MOJICNIM OTPEITHOCTH IO MOPOTaM, IO XapaKTePUCTUKAM, 0000IICHHAS MOJICITb.

2. TlpoBeneHa oneHKa 3 PEKTHBHOCTU OTHOCUTEIHHO MOTPEITHOCTH 10 (PUKCHPOBAHHOMY JHAIA30HY.
3. IIposeneHa oneHka 3(pHEKTUBHOCTH OTHOCUTEIILHO JHAINa30Ha 0 (PUKCUPOBAHHOW MOTPEIIHOCTH.

CIIMCOK JIMTEPATYPBI

1. Iar. 21674168®, MK G 01 N 27/416Cnoco6 u yCTpoiCTBO jIs OIpeAeIeH s KOHIEHTPAIIMK HOHOB BOJIO-
pona / UK. I'sozzes, B.1. I'epacumos, B.®. Kanuuun, E.W. lmubakun. — 2001, —bros. Ne 14,

2. Tlar. 2110207°®, MK A 61B 5/00.Crioco6 onpeaeneHus KUCIOTHOCTH JKEIYI0YHOro coaep:kumoro / B.U.
Komuccapos. — 1998.

2. Tlat. 2316761P®, MKU G 01 N 27/416Crioco6 1 yCTpORCTBO ONpe/IeeHUs] KOHIIEHTPAIUH HOHOB BOA0OPO1a
/ C.B. Iletpos, JI.B. ITonomapes, E.W. T'munkun. — 2008. bron. Ne 4.
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HAHOTEXHOJIOTHA 1
CO3JAHUE HOBBIX MATEPUAJIOB

YJK 67.02:66-963

0. 3appaxnn, A.I'. llonos, M.C. ToJicTblix,
JE. Koozes, H.10. K 003¢eB4"

TBEPJO®A3HAS SKCTPY3US CAXKEHAITIOJTHEHHBIX
IMOJMMEPHBIX MATEPHUAJIOB

TexHomoruyeckre MeTOIbl 0OpPaOOTKH IMOJMMEPOB AABJICHUEM B TBEPIOM arperaTHOM COCTOSIHUM HM3BECTHBI
CPaBHHTENILHO HelaBHO. TBeprodaszHble TEXHOJIOIMN OCHOBAaHbI Ha Pa3BUTHH IJIACTHYECKOI nedopmanny MaTepuaia B
YCJIOBHSIX BBICOKOTO THMIPOCTATHYECKOro JaBiieHusl. CyIecTBYeT psiji TEXHOJIOTHUECKUX MPOLECCOB OPUEHTALIHIOHHOTI'O
IUIACTUYECKOTO Je(OpMHUPOBaHMS MOJMMEPOB B TBEPJOM COCTOSHHU. XOJIOJHASI BBITSKKA, TBEpAO(asHas dKCTPYy3Hs
(TD3), mpokatka [1].

Moau¢ukanust MOJTUMEPHBIX MaTEpPHAIOB BBEACHHEM B IOJMMEPHYIO MATpPUILy pa3JIMUHBIX HAllOJHHUTENEH OT-
KpbIBaeT OOJIbIINE NEPCIEKTUBBI U CO3MaHHs MaTepHAaIOB ¢ NPUHIUITHAIEHO HOBBIMH 33IaHHBIMH TEXHOJOTHYECKU-
MH ¥ 3KCIUTyaTalJHOHHBIMU CBOHCTBAMH.

VI3 HeOpraHM4YeCcKNX TOHKO- U CPeIHEIHMCIIEPCHBIX HANOJIHUTENICH HauOobIIee pacpoCcTpaHeHNE MONYYHIIN ca-
’Ka, MeJI, KaOJIMH U NIPUPOIHBEIA AHOKCH] KpeMHus. Caxka HCIIOJIb3yeTcs B KauecTBe 3((EKTHBHOTO CTPYKTYpUPYIOIIe-
ro HanoxHuTens noaumepon [1OB/], IIBX, IIOH/I, I, ®®II, 3C. Beenenue caxu CrocOOCTBYET JOITOBEYHOCTH
W3/ICJINIA, TOBBIIIAET UX CONPOTUBIICHUE CBETOCTAPEHHUIO.

B kauectBe 00BEKTa MCCICAOBAHHN HCIONB30BATIH COMOJIMMEp aKpUIOHHTpWia, OytagueHa u crupoia (ABC-
conosumep) (COCT 12851-87).B kauectBe MoauduUupyromel 100aBKH IPUMEHSIIN TEXHHYCCKUN yriaepoa (caxa)
Mapku K354,

OnbiThl 10 TBepAO(hA3HOM IITYH)KEPHOH IKCTPY3UH IOJUMEPHBIX 00pa3oB NPU KOMHATHOW TeMIlepaTrype IpoBo-
JIJTH Ha 9KCHEPUMEHTAIBHON YCTaHOBKE THIIA KAallMJUIIPHOTO BUCKO3UMETpA C 3arpy304HON KaMepoil quameTpoMm 5 MM
U (UIBEPOH C IKCTPY3HOHHBIM OTHOIICHUEM A, = 2,07 ;9KCIepUMEHTHI IPOBOAMIUCE pH Ty = 298K. U3mepsoch
JlaBJIeHne, HeoOXoanMoe Juist TBep0(ha3HOI SIKCTPY3UH HCCIIelyeMbIX KOMIO3UTOB Ha ocHOBe ABC-comonumMepa.

Py, MIla Ly, MITa
530 P Mlla tep, Mlla,
225 55
220 I 1 2 50
215 "\/ ] 45

205 35

200

ABC uncx ABC+0,05M.4. caxu ABC+1 Mm.4. caxu 30

Puc. 1.I'padux 3aBucHMoOCTH HeoGX0AUMOro JaBieHnst popmosanus (I) Py M IPOYHOCTH B YCJIOBHSAX CPe3bIBAIOMINX HA-
NpsiKeHHid T, (2
ot coaep:kanust Mmoaudukaropa: A, = 2,07; 7, = 298K

IIpoBecHHBIC UCTIBITAHHUS IO OLCHKE (PU3UKO-MCXaHUUCCKUX MMOKA3aTEINCH B YCIOBUAX HAMPSDKEHUIA cpe3a TocIie
T3 moxa3any MOBBIIICHHE TPOYHOCTHBIX XapaKTEPUCTHK MaTepHajia B HApaBICHUH, MEPIICHANKYIIPHOM OPHEHTA-
uH. DKCIIepUMEHTAIbHBIE Pe3yIbTaThl IPUBEACHHI Ha puc. 1.

U3 rpaduka BUIHO, YTO BBEJACHHE HE3HAUUTENBHOTO KoynuecTBa Moaudukaropa (0,05mac. 4.) npuBOAUT K CHU-
KEHHIO HeoOXxonuMoro aaBineHust popmoBanns nmpru TAD 1 MOBHIIIACT TPOYHOCTHBIE XaPAKTEPUCTUKU B YCIOBUAX Cpe-
3BIBAIOIIMX HATIPSIKEHUH.

Y PaGora BBIMONHEHA MOX PYKOBOJCTBOM A-pa TexH. Hayk, mpod. TI'TY T.C. Bapomuna, mupexropa HOL] "Tsepmodasnsie
TEXHOJIOTHH .



Jnist onpesienieHust OCTaTOYHBIX OPUEHTAIIMOHHBIX HANPSDKEHUH M BEJIMYMHBI TEINIOCTOMKOCTA MATEepUaIIOB, MOY-
YEeHHBIX TBEpA0(a3HOM IKCTPY3UeH, HCIOIB30BAIICS METO/I IIOCTPOCHHUS [HarpaMM H30METPUUIECKOI0 HarpeBa.

YCTaHOBIIEHO, YTO BBEJCHHE MANbIX H00aBOK MOAM(pHUKATOpPA B MOJUMEPHYIO MATPHUILy MPUBOIUT K (JOpMHUPOBa-
HHUIO CTPYKTYPBI C MOBBINIEHHON TEIUIOCTORKOCTHIO M HU3KUM YPOBHEM OCTATOYHBIX HAMPSIKEHUH B MaTepHaie
(puc. 2). U3 pucyHKa 2 BHIHO, YTO TIPH BHECEHHH B mMoJnMepHyio Matpuiry 0,05mac. 4. caxku Bo3pacraeT TeMeparypa
TETJIOCTOMKOCTH M 3HAYUTEIBHO CHUIKAIOTCS OCTATOYHBIEC HAMPSHKEHUS! KOMITIO3UIIMOHHOTO MaTepHaa.

o, Mlla

16

1,4 4

12

At
J T

N /
0z Tty |, Trn2

T3 / \ \ \

:/DX\

Oocr3
Jocrl

N
Gocr2

-0,2

Puc. 2. IluarpaMma u3oMeTpH4Y€ecKoro Harpesa oopasuoB ABC ucx (),
ABC + 0,05mac. 4. caxu (2), ABC + 0,1mac. u. caxu (3). d= 3,9mm.
Cxopocth nogusTus Temneparypsi 1,7 °C/mun

C, T/ (xr[°C)
12000
11000
10000
5000 >
8000 - ] ] ] ] 1
7000 /
6000 \ —
5000 =7 \___*3’
4000
3000 e ~
2000
1000 -
0 T, °C

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

Puc. 3. TemnepatypHasi 3aBHCHMOCTD yeJIbHOH TeII0EMKOCTH 00pa3ia
st ABC ucx. (7), ABC + 0,05mac. u. caxu (2 n
ABC + 0,1mac. 4. caxu (3

st uccnenoBaHus CTPYKTYPBI, ONPEACIICHUS TEINIOEMKOCTH, & TaKXKe PErHCTPALMH TEIIOBBIX 3(P(EKTOB, CONPOBO-
KIAroImux (Ga3oBble M CTPYKTYPHBIE TIPEBPAILICHUS TIPH JIMHEHHOM M3MEHEHUH TEMIIEPATyphl MOJIMMEPHBIX KOMITO3HITH-
OHHBIX MAaTEePHAJIOB, HCIIOJIb30BAICS MOJCPHU3UPOBAaHHBIN muddepeHansHplii ckaHupyronwii kanopumerp DSC-2
¢upmsr Perkin-Elmer.

W3 mpuBeIcHHBIX 3KCIIEPUMEHTAIBHBIX PE3yabTaTOB BUAHO, 4To nobasnenue 0,05mac. 4. caxu nmpuBOIKT K yBe-
JIMYCHUIO yesbHOHN TermoemkocTn Ha 10% B 00nacTy MJIaBICHUS MOJMMEPHBIX MATEpHAJIOB, IPU 3TOM TeMIiepaTypa
(azoBoro nepexoza ocraercs npexxueld. OqHako BBeJeHUE B mosMMepHyto Matpuny 0,1 Mac. 4. caxxu IPUBOJNT K yBe-
JIMYCHUIO TEIJIOBOM SHEPTHH, HEOOXOAMMOH JUIsl (ha30BOT0 IEpPExoa.

CpaBHUTENBHBIN aHAIU3 KCIIEPUMEHTAIBHBIX JaHHBIX, MOJTYYEHHBIX Pa3IMYHBIMUA (PU3NYECKUMU METOAAMH, I10-
KazbiBaeT, 4yTo BBeaeHue Bcero 0,05Mac. 4. caxku B HONIMMEPHYIO MaTpHILy YJIy4IlaeT psii SKCIUTyaTallMOHHBIX Xapak-
TEPUCTHUK MaTepuana.

Pabora BeinonHeHa npu GpuHaHCOBOH noanepskke Munoopuayku Poccun B pamkax ABLIIT "PasButne HayuHoro mno-
TeHIpana Beiciei mkoisl”, PHIT 2.2.1.1/5207 Ameprkanckoro (GoHia rpakaaHCcKux ucciaenoBanuii u passurus (CRDF)



B paMkax Poccuiicko-amepukanckoil ITporpammer "®yHaaMeHTaIbHBIE HCCIIEI0BaHUS U Bhiciiee obpasoBanue” (BRHE)
Ha 2007 — 201Gr.
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PABHOKAHAJIBHAA MHOT'OYTIJIOBASA TBEPJO®A3HASNA DKCTPY3UA IIDBII-
HAHOKOMIIO3UTOB

JanHast paboTa IOCBSIIEHa H3YYEHUIO PaBHOKAHAILHON MHOTOYIJIOBOM TBepaodasHoii sxkctpys3un (PKMYTDD)
[IOBII-HaHOKOMITO3UTOB.

Henpto uccnenoBanus ObLIO M3YYCHHE BIUSHHA MOAu(UIUpYIOMIEH M00aBKM YIICPOTHOIO HaHOMAaTEpUala
(YHM) Ha mapameTpbl TEXHOJOIHYECKOTO MPOIEcCa PABHOKAHAILHONH MHOTOYIJIOBOU TBEPIO(a3HON IKCTPY3UH KOM-
mo3utoB Ha ocHoBe [1DBII. MHTepec BBI3BIBACT M3MCHEHHE MPOYHOCTH M TEMIICPATYPHOTO PACIIMPEHUS OOpa3IoB,
MOJYYCHHBIX IByMS CIIOCOOAMHU: CMEIICHUEM B YCIIOBHSIX THIPOAMHAMHYCCKOW KaBUTALMH U mocienyromeii PKMYT-
®D 1 TpagULIMOHHBIM XHUAKO(DA3HBIM CIIOCOO0M C mocienyoei 0opadorkoii B pexxume PKMYT®3.

OObeKTaMy TaHHOTO HCCICIOBAHMS SBISUIMCH HAHOKOMIIO3MTHI HA OCHOBE IOJIMATHIICHA BBICOKOH IUIOTHOCTHU
(TI3BII). B xadecTBe MOAUGHUIUPYIOLIEH T00ABKH MCIIOIB30BAIN YIIEPOAHbIe HaHOMaTepuasl "TayHut" B Buje Ha-
HOMACIITAaOHBIX HUTEBHIHBIX OOpPa30BaHWH ITONUKPHCTALUTMYECKOTO Tpadura C IONEPEYHBIM pa3MepoM YaCTHIL
40 ... 100uM, mpoussojacteo OO0 "Hanorexuentp” (r. TamOo0B).

Kowmmoszuter TI9BIT + YHM Obutr 1oJTy4eHbl B JIAOOPATOPUHU PEOJIOTHH ToJuMepoB MHCTHTYTa HeQTeXuMUde-
ckoro cunte3a PAH MeTomoM cMemieHus B paciuiaBe, B poropHoMm cmecutene Haake PolydrivellI9BII 6e3 mo6aBok
YHM Takxe nojsepraics 00paboTKe B CMECHTEIIE B TOM XKE PEXKUME.

[purorosnenue 0opa3uos aiss PKMYT®D nHanokoMno3uToB Ha ocHoBe [1DBII npoBoamiu B 1a00OpaTOPHOM IKC-
TpyAepe B Temneparypaom auanazone 160 ... 180C.

Iocnenyromas 06padboTka 00Pa3LOB MPOBOIUIACH HA IKCIICPUMEHTAIBHON S4YelKe BBICOKOTO JABJICHUS JJIs pea-
mzanun PKMYT®D nonumepos, npeacrasinenHol Ha puc. 1. [Ipu sToM munmmHIpuyeckas 3aroToBKa IpoJaBiIHBacTCs
yepe3 aehopMUPYIONUI OJIOK SIYCHKHU, COCTOSIINA U3 HECKONBKHX Map KaHAJOB OJHOTO JTUAMETPA, MEePECEKAOIIUXCS
o 3amaHHbpIMA yriiaMd. PKMYT®D He npuBOAWT K U3MEHEHHUIO TEOMETPUYECKOW (OPMBI MCXOTHOW MOTUMEPHOM
3aroToBKH [1].
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Puc. 1. Cxema 3xcnepuMeHTAJIbHOI SiYeiiKH BHICOKOI0 1aBJIeHHS
ISl peajin3alii PAaBHOKAHAJILHOI MHOIOYI10BOM TBepA0()a3HOI IKCTPY3HH:
1—myancon; 2— HarpeBaTenbHas kamepa, 3— o0oiiMa;
4 — paboune >IeMEHTHI MaTPHUIIBI; 5— OCHOBaHUE, 6 — HaIPAaBISIONIAst BTYJIKa

YPaGoTa BEIIOTHEHA IO PYKOBOACTBOM J-pa TexH. Hayk, nmpod. TT'TY I'.C. BapomuHa.
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Puc. 2. IluarpaMMa u3MeHeHHUsI IPOYHOCTH B YCJIOBHSAX CPe3bIBAIOIINX
HaNpsIKeHUii T, B 3aBUCHMOCTH OT YHCJIa NHKIOB Jedopmuposanus /N
B siueiike PKMYT®J: IIDBII + 1mac. u. YHM; T, = 295K;
1 —00pa31sl MOTy4YeHB! TPAAUIIMOHHBIM CIIOCOO0M C MOCIIeNyIomme 00paboTKoi
B pexxume PKMYT®D; 2— o6pasipl onyueHsl B cmecuresie Haake Polydrive
¢ mocnenytouieit 06padorkoii B pexxume PKMYTOD

DKCIIepUMEHTANIBHBIC TaHHBIC, MPEICTABICHHBIC HA PUC. 2, CBHICTEIBCTBYIOT 00 YBEIMYCHUU IPOYHOCTH B yCIIO-
BUSIX cpe3blBaronux HanpspkeHuil II9BII-naHokoMno3uTOB, nomydeHHbeIXx PKMYT®0, no cpaBHeHHIO ¢ MaTepuaiamH,
HE MPOMICIIINMH JaHHYIO 3KCTPY3uto. IToBbImeHIe TpouHOCTH coctaBmwio 15 ... 20%.

IIpu uccnenoanvu cporicts [I9BI] 1 HAHOKOMITO3UTOB Ha €ro OCHOBE, 00paboTaHHBIX B pesxkuMe PKMYT®DD,
OBbLIO OTMEYEHO TMOHMKEHUE JaBJICHUs IKCTPY3uH 00pasioB, mojay4eHHbix B cmecutene Haake Polydriverno cpasue-
HUIO ¢ 00pa3aMu, MOTy4YeHHBIMH TPAJHIIMOHHBIM CIIOCOOOM.

B xopne skcnepuMenTa ObUTH POBEICHBI 3aMEPHl YCAAKH 00pa3IoB, MOABEPTHYTHIX OJHOMY ITUKIY Ie(hOpMHpO-
BaHus B pexxume PKMYT®D. MccnenoBanusi poBOIMINCH HA ONTHUECKOM TUIATOMETPE ¢ MUKPOCKOIIMYECKUM 3aMe-
poMm ycanku obpasia [2]. Ha pucyrke 3 npejcTaBiieHbl JUIaTOMETPHUECKHE KPUBbIe 00pa3ioB kommnosuTa [IDBIT + 1
Mac. 4. YHM, mosrydeHHbIX ABYMS CITIOCOOaMH, MOABEPIIIUXCS OJHOMY UKy aeGopmupoBanus B pexxume PKMVYT-
@®D. TlpuBeieHHbIE IKCIIEPUMEHTAIBHBIE PE3yIbTAThl TOBOPSIT O TOM, YTO 0Opasiibl, MONyYeHHbIe B cMecuresie Haake
Polydrive,mMenee moiBepkeHbl TEMIIEPATYPHOI yCaaKe, YeM 00pasiibl, OTyYSHHBIE TPAIUIUHOHHBIM CIIOCOOOM.

An, Mm
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Puc. 3. InnaromeTpuyeckne KpUBbIe yCAAKH 00pa310B MOJIMMEPHOTO
kommno3uta [I9BII + 1 mac. u. YHM, o6padotannoro B siueiike PKMYT®3.
O6pasis momyveHsl: J —TpaauiuoHHBIM criocobom; 2—B cmecurene Haake Polydrive

BrIBOIEL:
1) PaBHOKaHaJbHAsT MHOTOYIJOBask TBEpAO(A3HAS IKCTPY3Usl MO3BOJISET MOBBICUTH MPOYHOCTHBIE CBOHCTBA
TIDBII 1 HAHOKOMITO3MTOB Ha €TI0 OCHOBE.



2) Beenenue moaudunupyromei nro6askn YHM B noiaumepnyro marpuny II9BII cHuxaer nasienue GopMoBa-
Hus B pexkume PKMYT®D u npu onpepeneHHbIX pexnuMax o0paboTKH MOBBIIIAET MPOYHOCTHBIC CBOMCTBA MOMMEp-
HOT'O KOMIIO3HUTA.

3) Merox cMelnenns B poropHoM cMmecuresie Haake PolydrivaiossosisieT moyuaT HAaHOKOMIIO3UTBEI Ha OCHOBE
[I9BII, obnagaromue CBOMCTBAMH, OTIIMYHBIMHA OT CBOWCTB HAHOKOMITIO3UTOB, TIOJTYYEHHBIX TPAIAIIUMOHHBIM METOJIOM,
YTO CBHJCTENLCTBYET 00 M3MEHEHUH XapakTepa paclpeeseHus: Moquduuupyoleii HaHoJ00aBKU B TIOJMMEPE U BO3-
MOKHOM U3MEJIYCHUU HX arperatoB IIPH CMCIICHUH B YCIOBUSIX THIPOANHAMHYCCKON KaBUTALIWH.

Pabora BeInONHEHA TipU PUHAHCOBO#H mojIepkke MuHoOpHayku Poccuu B paMKax aHATUTHYCCKOW BEIOMCTBECH-
Hoii [Tporpammel "Pa3BuTre Hay4HOTO MOTEHIMANA BeIciel mkonsl”, koxg PHIT.2.2.1.1.5207¢benepansHoro areHTCTBa
mo oOpa3oBanuio 1Mo npoekty "HccnenoBaHue KOMIO3HIIMOHHBIX MAaTCPUANIOB C ICIBI0 CO3JAHUS TCOPETHUCCKUX U
TEXHOJIOTMYECKMX OCHOB HAYKOEMKHX TBepao(da3HbIX TexHoioruil. @yHnameHnTaipHoe nccaenosanue” Ha 2008 — 2010
rr. 1 Amepukanckoro (onga rpaxganckux wucciemoBanuii u passutus (CRDF) B coorserctBum ¢ Poccwuiicko-
amepukanckoi [Iporpammoii "®yHaaMeHTaIbHBIE HCCIIEN0BaHUs U BEIcinee oopaszoanue” (BRHE), mpoexr "HOII-019
"TBepaoda3zHbie TEXHOJIOTHH' .
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YCTAHOBKA VI OBPABOTKH IOJIMMEPOB TABJIEHUEM
B TBEPJIOU ®A3E C IPUMEHEHHUEM YJIbTPA3BYKA

BricTpoe pacmpocTpaHeHUE yIbTPa3BYKOBOMH 00paOOTKU BBI3BAJIO COBEPIICHCTBOBAHUE YJIBTPAa3BYKOBOW ammapa-
TYpBI, IPOBEICHUE PAOOT IO MCCIICOBAHUIO 3TOTO METOJIa 00PaOOTKH, CO3JaHNEC HOBBIX TEXHOJIOTMYCCKHUX OIEpaIuil C
UCTOJIB30BaHUEM YIBTPa3ByKa. [IpuMeHeHHe yabTpa3ByKa SIBISCTCS aKTyallbHBIM B MpoIecce 00paOdOTKU MOJIMMEPOB
JABJICHUEM B TBepHoi (asze. Mcmonp3oBaHue YIbTPa3ByKOBOTO BO3ACUCTBHS B XOJ¢ TBEpAO(a3HON IKCTPY3HU NAcT
3HAUUTEJIBHOE YITyUIlIEHHE IKCIUTyaTAIIMOHHBIX XapaKTEPUCTHK MOJMMEPHBIX MaTepuaios [1].

Ha pucynxke 1 npencraBieHa cxema 3KCIIEPUMEHTAIBFHON YCTAaHOBKH C YIBTPa3BYKOBBIMH H3ITy4aTeIISIMH, BBITION-
HEHHOU Ha 0ase rujpasinueckoro mnpecca ycuinem 40 Tc, OCHAIEHHOTO TPeMs MbE30KEPAMHYCCKUMH YIbTPa3BYKO-
BBIMH H3JIy4aTeJIIMUA C CYMMapHO# BbIxoaHO# MomrHOCThIO 0,4 kBT, BRIXOmHOM yactoroit 16 ... 25k, U3nyuarenn
MOJKIIFOYEHEI K OJIOKY YIIpaBIIEHHs C MUTAOIUM Hanpsokenuem 2208 [2].

Ha pucynke 2 npejcraBiieHa SKCIIEPUMEHTANIbHAS sUeiika BHICOKOTO JIaBJICHHS, B KOTOPOIl HEMOCPEICTBEHHO pea-
Tu3yeTcs TBepAodazHas IKCTPY3HsI TOIUMEPHBIX KOMIIO3UTOB C HAJIOKEHHEM YJIbTPa3BYKOBBIX Mojeil. [lanHas sueiika
OCHallleHa 3arpy304Hoi Kamepoil quamerpom 20 MM U pa3beMHOH QriIbepoid.

Puc. 1. YcranoBka 1151 TBepaA0(a3HOIi IKCTPY3UHU MOJIUMEPOB
€ HCMOJIb30BaHHeEM YJIbTPa3BYKOBBIX H3JIydaTeei:
1 —ruapaBnudeckuii npecc; 2— siueiika BBICOKOTO JaBICHUS;

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM A-Pa TexH. Hayk, mpod. TT'TY I'.C. Baponnua.



3— ynbTpa3BYKOBbBIC H3ITy4aTeNy; 4 — THAPOLMIMHIP; 5— 30JI0THHK;
6— maHomerp; 7/—Hacoc; 8— 6JIOK yrpaBiIeHHs

Puc. 2. JxcnepuMeHTAIbHASN STYeiKa BHICOKOTO JaBJIeHHS
¢ YJIbTPa3BYKOBBIMH H3J1y4aTeJsMH:
1—nmyaHcon; 2—marpuia; 3— Harpesarelib; 4 —3arotoBka mojumepa (obpaser);
5— dunbepa; 6— BOTHONIPOBOMSIINI CTEPIKEHb; /— YIbTPa3ByKOBOI H3ITydaTelIb;
8—ocHoBanune; 9— kapMaH IJs TEPMOTapb

OObeKTaMH HCCICIOBAHUS CIY)KUITH KOMIIO3UTHI HAa OCHOBE TMOMMATUIICHA BhIcOKOW mioTHOcTH ([IDBII). Monu-
bupyromei o0aBKO# SBISUIICS yriaepoanbli HaHomatepuan "Tayuut" (YHM).
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Puc. 3. /IluarpaMmmMa u3MeHeHHUs CPe3bIBAIOIINX HANPSIKEHUIT 00pa3oB 1JIs
cucrembl [I9BII + YHM, 3KcTpyAHPOBAHHBIX NPH A, = 2,071 Temneparype 22°C ¢ HaJIo}KeHHeM YJIbTPa3ByKa B 3aBHCHMO-
CTH OT cogepxxanust Y HM:
1—wmarepuai, nepepadotanHbli KD-TexHomoruei;
2—wmarepuai, nepepaboTtanusiii TO-TexHOMOrHEH;
3—nomumep, nepepadorannbiii TO-TexHoIOTHEN C IPIMEHEHHEM YIIBETpa3ByKa

[TpoYHOCTh B YCJIOBHSX CPE3BIBAIONIMX HAMPSDKEHUH MCXOIHOTO MaTepHaia, SKCTPYAUPOBAHHOIO C yJIbTPa3BY-
KOM, TpeBbimaer Ha 25% COOTBETCTBYIOIIME XapaKTEePUCTHKH MaTepuaa, 3KCTPyIUpOBaHHOTO 0e3 Hero, a B CpaBHe-
HHUH C MaTepUaIoM, iepepaboTaHHbIM TPAAUIIMOHHOM KUIKO(DA3HOM TeXHOIOTHel, Goiee 4eM B Ba pasa (puc. 3).

B 3akiroueHrne MOXKHO CKa3aTh, YTO yJIbTPa3BYKOBOE BO3JEHCTBHE OKA3bIBACT MOJIOKUTEIHHOE BIMSHHE HA TEX-
HOJIOTHYECKHE MapaMeTphbl TBEPAO(ha3HO IKCTPY3UH U (PU3UKO-MEXAHUYECKUE XAPAKTEPUCTHKU MOJMMEPHOrO Mare-
puaa.

PaGoTa BeInosiHeHa pu (DUHAHCOBOU mojiepxkKke MuHOOpHayku Poccuu B paMKax aHAIUTHYECKOH BEIOMCTBEH-
Hoii [Tporpammel "Pa3BuTre Hay4HOTO MOTEHIMANA BeIcieH mkoisl”, koxg PHIT.2.2.1.1.5207¢benepansHoro areHTcTBa
mo oOpa3oBanui0 1Mo npoekty "HccnenoBaHue KOMIO3HIIMOHHBIX MATEPUANIOB C ICIBI0 CO3JAHUS TCOPETHUCCKUX U
TEXHOJIOTHYECKHAX OCHOB HAYKOEMKHX TBepao(hasHbIX TexHoJorHi. PyHaaMenTansHoe nccienoBanue” Ha 2008 — 2010
IT. ¥ AMepukanckoro (oHga rpaxgaHckux wucciemosanuii u passuths (CRDF) B coorserctBum ¢ Poccuiicko-
amepukaHckoi [Iporpammoii "®yHaMeHTaIbHBIE HCCIIEN0BaHUs U Beiciee oopaszoanue” (BRHE), mpoexr "HOII-019
"TBepaodazHbie TEXHOJIOTHH'.
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YK 66-963.67.02
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AHAJIM3 BJIMAHUSA YIJIEPOJHOI'O HAHOMATEPHAJIA
HA BJIATOIIOT'JIOIEHUE IT9H/

Wznenus 13 MoauMMepoB MIMPOKO UCIIONB3YIOTCS BO MHOTHX 00JIacTsIX HapoJHOTro xo3siicTBa. Kak ciexctBue aToro,
CIEKTp TpeOOBaHMM, MPEABSIBIIEMbIX K SKCIUIyaTallMOHHBIM CBOWCTBAM MaTepHaloB, JOCTATOYHO IIUPOK WU MHIUBHIY-
JIbHBIE MTOJIMMEPHI HE BCEIJa OTBEYAIOT 3TUM TPEOOBAHUSIM.

BBezenue yriaepoHbIX HAHOMATEPHAIOB B IIOJIMMEPHbIE KOMIO3UTHI 1o3BoJisieT Ha 15 ... 20%yBennunTh npoy-
HOCTHBIE XapaKTePUCTHKH TOTOBBIX m3zaenuit [1]. BememacTBue 3Toro mis TpeboBaHUT HOBOM TEXHHUKH JOCTATOYHO MO-
IUUIHPOBaTh KPYIMHOTOHHAXHBIC MOJMMEPhl BBEJCHHEM HAHOYTJICPOJHBIX HAMOJHHUTENCH WM NOOAaBKOW Ipyrux
MOJMMEPOB, a He pa3pabaThiBaTh MPOIIECC MOJYYCHHUs] HOBBIX MOJIMMEPOB, YTO CYIIECTBEHHO CHM)KAET 3aTpaThl HA PO-
M3BOJICTBO KOMITO3UIIMOHHBIX MATEPHAJIOB C 3aIaHHBIMU XapaKTePUCTHKAMH.

OOBEKTOM MCCIIEIOBAHUS JaHHOM paboThI SBASETCS HOJMUATHIEH HU3Koro nasienus (IIDHJT). B kauecTBe Momu-
¢buupyromeil 1o0aBKK MCMONB30BaANCs yriaepoaHblid HaHomaTepuan (YHM) "TayHut" (HaHOBOJIOKHA, MHOTOCTCHHBIC
HaHOTPYOKH). [IpousBogurens YHM —OOO "HanoTexLlentp” (r. Tam6oB).

3HaHME TEIIOMACCONEPEHOCHBIX XapaKTEPUCTHK MO3BOJISIET HE TOJIBKO PALMOHAILHO OPraHW30BaTh MPOHU3BOJICT-
BEHHbII mpouecc TBepaodasHoit akctpy3un (TDPD), HO M KOHTPOIUPOBATH €TO B XOAE TEXHOJOTHYECKOTO MpoLecca.

Biausune CBOMCTB MOJIMMEPHON MAaTpHULbI Ha CBOMCTBA MOJIUMeEp-
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Puc. 1. KnHeTnka u3MeHeHHsl CPeIHEro BJIarocoaeps;kaHusi oopasua
IIOH/I-komMmno3uTa ¢ MmaccoBoii goaeit YHM 0,2mac. 4.

HBIX KOMIIO3UTOB SIBJISIETCSI JOMUHUPYIOMMM. OJTHAKO M TEXHOJIOTMYECKHE AOOABKM MOTYT B 3HAUMTEIBHOW CTENEHU
BJIMSITh HA COPOLIMOHHBIC XaPAKTEPUCTUKH KOMIO3HLIMOHHOTO MaTepuaia [2].

Ha pucynke 1 npencrapieHa THOMYHAs KUHETHYECKash KpuBas Auddy3sHoHHOro mporecca (mporecca qecopounu
BJIATH U3 SAMHUYHOTO 00pa3ia B BUIE OTPAHUYCHHOTO [IIIMH/pA MonuMepHoro kommnosura [IDH/T).

AHanu3 KMHETHYECKUX KPUBBIX Tporecca necopbuun [IDH]] B koopaunarax (G, — O) / G, u «/? BBISIBUJI HaJIU-
Yyye MPSMOJIMHEUHBIX HAYAJIbHBIX YUYAaCTKOB KMHETUYECKUX KPUBBIX, IJIABHO MEPEXOSIIUX B BBIIYKIIbIE KPUBbBIE, YTO
CBUJICTEILCTBYET O MPOTEKAHUY ITpoliecca AU Py3uu B UCCIEYEMbIX MOJMMEPHBIX KOMITO3UTAX 10 3akoHy Duka [2].

[onydennsie gaHHble (PUC. 2) MOKHO OOBACHUTH CHIILHO BBIPaYKEHHBIMK THAPOGOOHBIMU cBOMicTBaMu YHM, uro
MO3BOJISIET YMEHBIINTh IIACTH(QHUIMPYIOIIEe BO3NEHCTBHE BOJIBI HA TOJTMMEPHBIM KOMITO3UT U COXPAHHUTH BBICOKHE
MPOYHOCTHBIE XapaKTEPUCTHKU MaTepHala B )KECTKUX YCIOBHAX dKCILTyaranuu [3].

ITony4eHHbIe 3KCTIEpUMEHTANBHBIC JTAHHBIC TTO3BOJISIOT ONPEACIATh CTEIICHb BIUSHUS MOAU(HUKATOpPA HA CTPYK-
Typy MOJUMEPHOTO KOMITO3UTa U 0OOCHOBAHHO TMOJXOJUTH K pa3padOTKe perenTyphl KOMIIO3UIIMOHHOTO MaTepuaa,
OTBEYAIOIIETO TPEOOBAHUAM TBEPAO(PA3HON TEXHOIOTUH.

DKCIIepUMEHTANIBHBIC JAHHBIC YYUTHIBAIOTCS KaK IPU OTPAOOTKE TEXHOJOTMYCCKHX mapaMeTpoB TdD, Tak u npu
OIICHKE IKCILTyaTaIllHOHHBIX CBOVCTB IMOJIMMEPHBIX KOMIIO3HTOB, MPOIIEAIINX 00pabOTKy MaBIICHHEM B TBepAOH dase.

YPaGoTa BBIIONHEHA [TOJ PYyKOBOACTBOM A-Pa TeXH. HayK, npod. TT'TY I'.C. Baponnsa u 1-pa TexH. Hayk, npod. TTTY B.M.
Jmurpuesa.
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Puc. 2.3aBucHMOCTh MAKCHMAIBHOTO BJIATOMOTJIOLIEHHSI OJTUMEPHOI 0
kommno3uta IIDH/ ot maccoBoii 1oam YHM npn temnepartype 95°C

PaboTa BeIMOMHEHA TIpH (PMHAHCOBOW MO IepxkKe MUHOOpHAYKH Poccnu B paMKkax aHATMTHYECKOH BEIOMCTBEH-
noii ITporpammel “Pa3BuTre Hay4HOTO MOTEHIMAIA BhIciel mKkousl”, ko PHIT.2.2.1.1.5207¢benepanibHOro areHTCTBa
no obpa3oBaHuio No mpoekTy "HcciaenoBaHne KOMIO3UIIMOHHBIX MATEPHAIOB C IIENbIO CO3[aHHS TCOPETHYCCKUX H
TEXHOJIOTHYECKHAX OCHOB HAYKOEMKHX TBepao(hasHbIX TexHogoruil. @yHaaMenTansHoe nccienoBanue” Ha 2008 — 2010
Ir. ¥ AMmepukanckoro (oga rpaxaaHckux wucciemosanuii u passuths (CRDF) B coorserctBum ¢ Poccuiicko-
amepukanckoit [Iporpammoit "®@yHaameHTaIbHBIC HCCTen0BaHus U Bbiciiee obpasoBanue” (BRHE), mpoekr "HOI[-019
"TBepnodasHbie TEXHOIOTUH "
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IO.A. Konapariok, M. K. KpuBenueBa, B.B. )K'zpmmBD

NPUMEHEHHUE ITPOJYKTOB HAHOTEXHOJIOT Ui ITPU
PEMOHTE XEJE3HOJAOPOXHOI'O IOABUKHOI'O COCTABA

CeronHsi HUKOIO HE YIUBIISIET, YTO OJHUM M3 IPHOPUTETOB HAYYHO-TEXHHUYECKOTO Pa3BUTUS B OOJIBIIMHCTBE
CTpaH MUpPA Ha3BaHbl HAHOTEXHOJIOTUU. POoccHICKUI phIHOK HAHOTEXHOJOTUH HAaXOIUTCSl Ha HA4aJbHOM JTalle CBOETO
cranoBnenus. Ha Hacrosimii MoMeHT 1ojst Poccun B OOLIEMHUPOBOM TEXHOJOTMYECKOM CEKTOPE COCTAaBISIET OKOJIO
0,3%, a Ha peiake HaHOTexHOJOTHIH — 0,04%.BOBICUYEHHOCTh OTEUECTBEHHOIO OM3HECAa B MHBECTHIIMOHHBINA MPOIIECC
HAHOTEXHOJIOINYECKOH oTpacin noBoibHO HU30K. B 2008r. B Poccuiickoit ®enepaunn okoso 250 oprannzaiuii Bein
HAYYHO-KMCCIICIOBATEILCKYIO U 00pa30BaTEbHYIO JCSITEIBHOCTh B 00JaCTH HAHOTEXHOJOTHH, u okono 60 mpeampu-
SITUH 3aHUMAJTUCh BBITYCKOM HAHOMPOIyKIuH [1].

B cootBercTBuM ¢ nporpammoii kopnoparun "POCHAHO" yxe B Guvkaiiniye rojbl JOIDKHBEL ObITh KapIUHAIBHO
YBEIUYCHBI 00BEMBI MIPOU3BOJICTBA BBIYCKACMON M BOCTPEOOBAHHOW MPOIYKIIMA HAHOTEXHOJIOTUH M JOCTHTHYTO Ha-
CBIIICHHE COOTBETCTBYIOIIMX PHIHKOB. OHIM U3 HANPABJICHUH CTPATETrHH PA3BUTHS KEJIE3HOIOPOKHOTO TPAHCIIOPTa B
Poccutickoit ®enepannu 10 2030r. kak pa3 u ABISIETCS UCIIOIB30BAHHE KOHCTPYKIMIA U3 KOMITO3UTHBIX MaTePHajaOB M
KOHCUYHBIX MPOAYKTOB HaHOoTexHOsorui. B suBape 2010r. mexxny POCHAHO u OAO "PXX]/" mpuHSTO COTalIeHHe O
CTpaTernvecKoM IMapTHEPCTBE B 00JIACTH BHEIPEHHS M KOMMEPLHATU3ALUN HAHOTEXHOJIOTHUH Ha KEJIC3HOIOPOKHOM

YPaGora BhIIONHEHA 110 PYKOBOACTBOM I-pa 3KOH. Hayk, mpod. TTTY B.B. JKapukoBa; KaHz. 5K0H. Hayk, cT. penog. TI'TY
M.K. KpuBenuesoii.



TpaHCHOpTe. BEHITONHEHNE MON0KEHUH COTJAMICHHUS TTO3BOJIUT YIOBIETBOPHUTH BO3POCIIHE TPEOOBAHHA K KadeCTBY
TPAHCIOPTHBIX YCIIYT, YBEIHYUTH 00BEMBI IEPEBO30K, BEC TIOE3I0B U YIACTKOBBIE CKOPOCTH.

PaccmoTpuM BO3MOXKHBIE IIYTH BHEIPEHHUS T€X HEMHOTWX HWHHOBAIMOHHBIX IPOAYKTOB B OTPACib KEJIE3HOIO-
POXHOTO TPAHCIIOPTA Ha MPHUMEPE BarOHOPEMOHTHOTO MPEANPHUATHI. BaroHOpeMOHTHBIE TIPEATIPUATHS, KaK MPABHIIO,
CTICIHATM3UPYIOTCS HA TIPOBEICHUH TUIAHOBBIX BHIOB PEMOHTA MOABMXHOTO COCTaBa (IEMOBCKOM, KAMTAIBHBIN U Ka-
MUTATBHBIN C TIPOJICHUEM CPOKa TOJIC3HOTO MCIIOJIL30BaHNU), & TAKIKE U3TOTOBJICHUH Y3II0B, IeTaleil i MEXaHHU3MOB K
IPY30BBIM U ACCAKUPCKUM BarOHAM.

1) Hanoxontakr (NC) — HOBe#ilnii HAHOTEXHOJIOTUYHBIN Mpenapat st 06padotku asurareseit, KIIII, pexykro-
poB. YBenuuuBaet pecypc aerancii B 2—3pasa. Pe3ynbprathl, noiaydaeMble Ipu ucroiib3oBanun npemnapata NC:

— 10 60%Bo3pacTaroT aHTU(DPUKIIUOHHBIC, IPOTUBOM3HOCHEIE CBOMCTBA Maciia B PEIKUME IPaHUYHOT'O TPCHUS;

— B Iape TPEHHUs KOJbIO — IMIUHIP MPOUCXOIUT CHIKCHHE W3HOCA MOpInHeBoro konbna B 1,3—1,5pasa; uu-
nuHIpa —B 4—6pas;

— MOIIHOCTh MEXaHWYECKHUX MMOTEPh JABUTaTeNs yMeHblaeTcs oosee yem Ha 20%;

— TMPOWCXOIUT CHIDKEHHE YJIeIbHOTO 3((HEKTUBHOTO pacxo/ia TOIINBA: OT S u g0 15%);

— BcpeaaeM Ha 5 ... 10%moBsImIaeTCS KOMIIPECCHS,

— cHuxaercs yposeHs myma asuratens, KIIII u penykropa-mocra;

— 3aMETHO CHM)XAeTCs BEIOPOC TOKCUYHBIX BEUIECTB MPpU paboTe 00padOTaHHOTO JBUTATEIIS.

NC MOXHO OTHECTH K KJIacCy TaK HA3bIBAEMBIX MPOrPAMMHPYEMBIX MOIU(PUKATOPOB-KOHAUIIMOHEPOB METallIa
(mpenaparT KOMIUIEKCHOTO JEHCTBHS), T.€. MPENAPaTOB, H00ABIAEMbIX B HE3HAUYUTEIBHBIX KOJIMYECTBAX B CMA30YHBIH
MaTepua JJis IPUIaHUs 3apPOrPaMMHUPOBAHHBIX CBOMCTB MOBEPXHOCTSM TPECHHUS METAJUIMYCCKUX CMAa3bIBACMBIX JICTa-
neii mamus. [Ipu Takoit 06pabOTKe MPOUCXOAUT ONMTHUMHU3AIUS HIEPOXOBATOCTH KOHTAKTUPYIOIIUX MOBEpXHOCTEN (03
HU3MEHEHHsT MAaKpOpa3MepoB JeTtalieii) 3a cueT GOpMUPOBAHKS HA YKEIE30COAEPHKAIIUX MOBEPXHOCTAX (CTasb, YYTyH)
TOHYAMNINETO 3alIUTHOTO CJIOS, 00JIaaAr0NIEr0 CBEPXHU3KHM COMPOTUBIICHUEM CABUTY (32 CUET HATIMYIHS MOJIEKYJISIPHBIX
"IAPUKOBBIX MOJIIINIHAKOB") H CBEPXBBICOKOM MPOYHOCTH 3TOr0 cliost. [ToaTomy NC crocoGCTBYET MOAaBIEHUIO U3-
HOCa, 33upa u Kopposuu [2].

2) TIporuBom3HOCHEBIN HaHOMOaKpHUKaTop "CTpuboiin”.

B ycnoBusax paspasmsiierocs Kpusuca npo0ieMa BOCCTAaHOBJICHUS U MPOIJICHAS CPOKa HAAEKHOH paboTHI 060py-
JIOBaHUS U TEXHHWKH, B TOM YHCIIE U U3HOIICHHOTO, MPHoOpeTaeT ocodoe 3HaueHne. DPPEeKTHBHOE pelieHHe ITOH Mpo-
OneMbl IpeayararoT HaHoTexHojoruu. Hanomommduxarop "Crpuboiin” npeacrtaBisier co0Oi MHOTOKOMITIOHEHTHBIHM
HAHOJMCIICPCHBIA COCTaB, COBMECTUMBIN CO BCEMH, B TOM YKCJIC UMIIOPTHBIMHU, THIIAMU TEXHUYCCKUX Maced U KOHCH-
CTCHTHBIX CMa30K. HaHomomupukaTop mnpeaHasHA4YCH JUIsi BOCCTAHOBJIICHUS W 3alIUTHl OT HM3HOCA HE HMMEIOIINX
MEXaHUYCCKUX MOBPEKICHUN METAUTUYCCKUX KEIC30COACPKAIIUX JCTANCH Y3II0B TPSHUS JIFOOBIX MEXaHU3MOB.

Ipumepsl 3G dheKkToB, MoTydaeMbIX Mpu 00pabOTKe Y3JIOB TPEHHs IBUTATElel JOKOMOTHBOB HAHOMOIHM(UKATO-
pom "Crpubdoitn":

— yBeJIIMYCHHUE CTerneHu cxkaTust Ha 15 ... 25%;

— CHIDKEHHE pacxoza Tomiusa 10 10%;

— yBEJIMYCHHE MOIIHOCTH Ha 2 ... 3%;

— yMEHBIIICHHE COAEPKaHMs Caku B BeIxJIomne 10 50%;

— yMeHbIIeHHe BHOpanuu u myma 10 20%.

OcHoOBHas BBITOJIa MPUMEHEHHS HaHOMOIuuKaTopa "CTpuOO" COCTOUT B TOM, YTO B CIIy4ae OTCYTCTBHS MeXa-
HUYCCKUX MOBPESKICHUN PEMOHT Y3JI0B TPCHHsSI 3aMEHSICTCS Ha IUTAHOBO-IPO(HIAKTHYCCKYI0 00paboTKy, HE TpeOyro-
IIYI0 BBICOKOHM KBaNM(UKAIMK OOCITYKUBAIOIIETO MepcoHaia. BaxkHo, 4To 00paboTka HAHOMOIU(PUKATOPOM B OOJIb-
HIMHCTBE CIy4aeB He TpeOyeT OCTAHOBKH 000PYIOBAHKS U MPOU3BOANUTCS B PEXKUME INITATHON SKCIUTyaTanuu [3].

3) CBepXBBICOKOMPOYHBIE MPYKUHBI C UCMOJL30BAHHEM TEXHOJOTHI KOHTPOJIUPYEMOTO (hOPMUPOBAHUS OIHO-
POIHBIX HAHOPA3MEPHBIX CYOCTPYKTYp. OCHOBHBIMU TOYKAMH MPUMEHCHUS TPOIYKIIMH MPOCKTA CTAHYT JKEJIC3HOJIO-
POKHBIN TPAaHCTIOPT (BarOHHBIC W JIOKOMOTHBHBIC TEJICKKH), SHEPTETHKA, MOJABECKA aBTOMOOHMIICH M CENbCKOXO3SHCT-
BEHHOU TEXHHKH, TU(PTOBBIE CHCTEMBI. B 0CHOBE HOBOI TEXHOJIOTHH JIC)KHUT OTIEPALINS TOpAUeH HABUBKU IPYKUHBI IPH
ONTUMAJIFHOM COYETaHUH TeMIepaTyphbl HarpeBa, CTETICH! Ae(hopMaIiiii P HABUBKE, CXEMBI H PEKIMa OXJITaXICHUS —
3aKaJIK{ TIOCJIEOBATEIFHO Ka)KJOT0 BUTKA HAaBMBACMOI MPYKUHEBI. B pesynbraTe 3THX oneparmii GopMupyroTcst HaHO-
pa3MepHBIe CyOCTPYKTYpPBI, 00€CIIeunBaIOIINe BEICOKHIE TPOYHOCTHBIC XapAKTEPUCTUKHN H3ACITHHA.

[IprMeHeHre TaHHOW TEXHOJIOTHH OTKPBIBACT BOZMOKHOCTD MIPOM3BOJICTBA MPYKHH C YBEIHUYEHHBIM B HECKOJIBKO
pa3 CPOKOM CITy>KOBI, TIOBBIIICHHBIM YPOBHEM JOMYCTUMBIX HAIPSDKCHHI HE MEHEe 4eM B 2 pa3a, UCKIIOYCHHEM UX
OCaJIKUl M COyJapeHUsS BUTKOB, a TAKXKE MOBBINICHHON Pab0TOCIOCOOHOCTRIO B YCIIOBHUIX HHU3KHX TemmepaTyp. Ha xe-
JIC3HOJIOPOKHOM TPAHCIIOPTE MPUMCHEHHUE HOBBIX MPYXKHUH IO3BOJIUT 3HAYUTEILHO COKPATUTh 3aTPAThl HA PEMOHT W
9KCIUTYaTaIUI0 ITOJBMKHOTO COCTaBa M MOBBICHTH 00BEMBI TPY30MEPEBO30K 3a CUET YBEIMYCHUS HArPy3KH HA BaroH-
HyI0 0Cb. [10 ornerkam, 3)(heKT OT MOIHOrO MepeBoia BArOHHOTO mapka (1 MJIH. BATOHOB) HAa HOBbIE MPYKUHBI MOXET
cocraBuTh npumepuo 4,0mipa. p. [4].

4) BaXHEWIIINM HAMpPaBIICHUEM HCCIICIOBAHU GETOPYCCKUX YUCHBIX SBISICTCS YMEHbIIIEHHE M3HOCA TTOAIIHAITHHI-
KOB, YCTaHABIMBAEMBIX B y3JIaX pazIMYHBIX MAIllMH W MEXaHU3MOB, B TOM YHCIIEC M Ha MOJBMKHOM COCTaBE KEJIE3HO-
TIOpoKHOTO TpaHcmopTa. [Iposenernbie B OO0BEIMHEHHOM MHCTUTYTE MAIIMHOCTPOCHHS MCCIIEIOBAHMS TIOKA3aJH, YTO
€CJIM B WCHOJB3YEMBIH B MOANIMITHUKAX CKOJNBXKEHHS 0abOUT, comepKamiil 0JI0BO, CyppMy U Melb, JOOABUTH MeEIb-
qalIue yapTPaIuCIIepCHBIE alMasbl, TO TPEHNHE B KOHTAKTHPYIOIINX MOBEPXHOCTIX 3HAYUTEIHHO CHU3UTCS. YacTHIIBI



JI00aBIIIEMOTO B CIIaB HaHOMAaTepHalla UMEIOT OKPYTIyo (opMy 0e3 KpUCTALINYeCKOl orpaHku. X pa3mep paBeH
Bcero 4 ... 6HM, HO PH 3TOM OHM 00JIaJaI0T BHICOKOM TOBEPXHOCTHOM aKTHBHOCTBIO. B pesysbprate Ha cepe numeanb-
HO KPYTJIBIX TIOJIITUITHUKOB JTOTIOJTHUTEIHLHO 00pa3yeTcsl ONTUMAIBHOE TIOKPHITHE C MEJIKOW 36pHUCTON CTPYKTYpOH.

B mponiecce m3nammBanus 6a66uta GOpMHUPYIOTCS METbYAWITHE OCKOJIKH KPUCTAJUIOB MEJH, OJIOBA M CYPHMBI,
KOTOpBIE OKa3bIBAIOT MOJUPYIOIIee NeHCTBUE Ha KOHTAKTHPYIONIHE TOBEPXHOCTH, HE BhI3bIBAs MX HHTEHCUBHOTO abpa-
3WBHOT'O M3HAIIMBAHMS, T.C. YTIIEPOIHBIH HAHOMATEPHAT MEHSET CTPYKTYPY CIUIaBa MOAIIAITHAKOB, IMOBBIMIACT UX TEX-
HUYCCKUC XAPAKTEPUCTHUKH, YTO MOJOKHUTEIHHO CKA3hIBACTCSA HA PabOTe y3JI0B TPCHHUS PA3IMYHBIX MAIIMH U MEXaHU3-
MoB. Hampumep, ycTaHOBKa yCOBEPIICHCTBOBAHHBIX MOJIIUITHUKOB HA JKEJIE3HOIOPOKHBIN MOJABHKHOM COCTaB CHU3UT
M3HOC OCEHl KOJICCHBIX map. biaromapst 3ToMy MOXHO OYIET YBEIMYHUTh MEKPEMOHTHBIN POOET BATOHOB M JIOKOMOTH-
BoB [5].

B OAO "PXKI" oxumaroT, 4T0 NPUMCHEHUE HAHOTECXHOJIOTUI MO3BOJIUT YBEIUYUTh CKOPOCTh IBUKCHUS MOE3/I0B,
MOBBICUTH OE30MACHOCTh JIBUKEHHMS, B JIBA U OOJiee pa3 yBEJIHMYUThL MEXKPEMOHTHBIH pecypc MOABUKHOTO cocTara [6].

CIIMCOK JIMTEPATYPBI
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BJIMSIHUE CBY-U3JIYUEHUSA HA CTPYKTYPY U CBOMCTBA NIOJUMEPHBIX MATEPUAJIOB

Momudukanus MOTUMEPHBIX MaTepHaJIOB BBEJCHHEM B IOJIMMEPHYIO MATPHILy Pa3JIMYHBIX HAIOJHUTENCH OT-
KpBIBaeT OOJBIINE TEPCIIEKTHUBEI AJIS CO3IAaHUs MAaTePHAaOB C MPUHIUITHAIEHO HOBBIMHU 3a/JaHHBIMH TEXHOJIOTHIECKH-
MH U SKCIUTyaTaI[IOHHBIMHU CBOIICTBaMH.

B nacrosimee BpeMs U1 HHTEHCH()UKANN TEXHOJIOTHYECKUX MPOIECCOB U MOIU(UKAIIIH CBOHCTB HOJIMMEPHBIX
MaTEepHAJIOB IMHUPOKO HCIIONB3YIOTCA IIEKTPO(YU3NIECKIE METOIBI: YIPYyTHe KoJeOaHus 3BYKOBOTO U yIBTPa3BYKOBOTO
JIMana30HOB YacToT, BUOPOOOPaOdOTKA, TOKM BBHICOKOW YACTOTHI, JIA3€pHOE, IJIEKTPOHHOE, YIBTPadHOIECTOBOS HU3ITyUe-
HUSL.

Heo0xoaumMocTh B aJIbTEPHATHBHBIX TEXHOJIOTHSIX MOAN(HUKALNKI CBOWCTB MOJIMMEPOB CBsI3aHa C MHOTOCTaANHHO-
CTBIO TEXHOJOTHMYECKHX MPOIIECCOB, BRICOKMMHU SHEPTO- M TPYIOBBIMH 3aTpaTaMi, 3KOJIOTHUECKOH HANpsHKEHHOCTHIO
MIPOU3BOJCTBA. VccnenoBanus M0 MPUMEHEHHIO IEKTPOPU3NIESCKUX METOIOB 00pabOTKH MaTepHajoB M W3IEIHU 1Mo-
Kazanu 3G (HeKTUBHOCTD UCIONB30BAHUS 1t 3TOM 1enu dHeprun CBY anekTpoMarHuTHeIX KoneOanui [1].

B kadecTBe 00beKTa HCCIEIOBAHHMI HCIIOJIB30BAIU COMOJMMED AKPUIIOHUTpHUIA, OyTamueHa u crtupoia (ABC-
comojmmep) (TOCT 12851-87).

B kauectBe MomudULUpYIOLIEH 100aBKH MPUMEHSIH TEXHHYESCKHH yrinepos (caxa) mapku K354,

W3BecTHO, YTO IpW TeMmIepaTrypax pa3MATdeHHs IOJIMMeEpa, ONPENEeNIEMBIX CTPYKTYPHO-MEXaHHYECKUMH METO-
naMu (HampuMmep, METOIOM JIMHEHHON NUIaTOMETPHH WIIH TEPMOMEXaHHIECCKHM METOJIOM), B TIOMMMEPHBIX MaTepHa-
Jlax pe3Ko BO3PacTaeT CTPYKTYPHas MOIBHMXKHOCTB. Jlo 3THX TeMmIepaTyp HNOJIMMEpHbIe MaTepuaibl 00/1a1aloT OTHOCH-
TEJILHO JKECTKOM MaTpHIlel, cerMeHTaIbHasl MOBIKHOCTh OTPaHUYEHa, COXPaHAETCS XapaKTepHas 0ObeMHas CTPYKTY-
pa.

J1n1s TOBBIIEHHST CTPYKTYPHOM MOJBMYKHOCTH KOMIIO3UIIMOHHOTO YIIIEPOJHOTO MaTeprala IpeyuiaracTest UCIoib-
3oBath CBU-Harpes. [Ipu TakoM Buae HarpeBa TEMII HarpeBa COCTABJISIOLIMX YacTel MOJMMEPHOTO KOMIIO3HMTa OIIpe-
JIENIeTCS] TOJSIPHOCTRIO MOJIMMEpa M AIIEKTPOIPOBOJHOCTBIO YaCTHIl yriepona. I1ockombKy yriepom SBIIETCS XOpo-
IIMM TIPOBOJHMUKOM M TEMII €0 HarpeBa CyIICCTBEHHO BEIIIE, YeM ITOJIMMEPHONW MaTpPHIIHI, TO HaOmomaercs Ooee MH-
TEHCUBHBIM HAarpeB €ro 4acTull. ITO NPUBOAMT K JIOKAJHHOMY HAarpeBy NOIPAaHUYHON ITOBEPXHOCTH MOJMMEPHON MaT-
PHIBI B YTIEPOTHOTO MOIM(HUKaTOpa BIUIOTH OO pacIUIaBiIeHHs moiuMmepa. [Ipu 3TOM OCHOBHAsI 4acTh MOJIMMEPHOTO
KOMIIO3WTA HE yCIIEBACT MIPOTPEBATHCS M OCTAETCS B TBEPAOM CTPYKTYPHUPOBAHHOM COCTOSIHHU. ClIeIyeT OTMETUTH, YTO
IIPY TaKOM HarpeBe IMOSBISIETCS BO3MOXKHOCTD IOJIYYEHHs MOJIMMEPHOI 3arOTOBKHU C JIOKAJIbHO PacIlUIaBICHHBIMU 30-
HaMH MTOJIMMEPHOTO KOMITO3UTA, PACIIONOKECHHBIMH MIPEUMYIICCTBEHHO y MOBEPXHOCTH 3aTOTOBKH, M IOCTATOYHO XO-
JIOAHOW BHYTPEHHEH 4acThIO.

Y PaGora BBIMONHEHA MOX PYKOBOJCTBOM A-pa TexH. Hayk, mpod. TI'TY T.C. Bapomuna, mupexropa HOL] "Tsepmodasnsie
TEXHOJIOTHHU", 1-pa TexH. HayK, npod. TT'TY B.M. JImutpuesa.



Hcnonb3oBanne CBY-HarpeBa MO3BOJSET YBEIMIUTh TOTPAHNIHYIO TIOBEPXHOCTH MEXY TTOJMMEPHON MaTpHIIeH
U pacrpeeNiCHHBIM MOTU(PUKATOPOM U B3aUMOJICHCTBUE HA 3TON MOBEPXHOCTH, YTO CYIIECCTBCHHO BJIMSACT HA MPOYHO-
CTHBIE XapaKTEPUCTHKH HOIyYeHHOr0 KoMmosuTa [2] (puc. 1).

ITony4ennble qaHHBIE CBUIETENBCTBYIOT O 3 dexTuBHOocTH CBU-00padoTku kak mis ucxomnoro ABC, tak u s
KOMIIO3UTOB Ha €ro OCHOBE. [10BBINICHHE POYHOCTHBIX XapPAKTEPUCTHUK MPH onTuMaibHOM BpeMenn CBY-00paboTku
cocrapisier 5 ... 10%.
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Puc. 1. IuarpaMmma u3MeHeHHUsI MPOYHOCTH B YCJIOBHSIX
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ABC + 0,05mac. 4. caxu (2), ABC + 0,1mac. 4. caxu (3
AN, MM
06
0,5
1 /

0,4 1

03 % /

0,2

X
=

0.1
P‘—‘_‘ﬂﬁ:::_‘m
o w;,g;‘?‘ T T T2l T2 T |Toe
20 40 60 80 100 120 140 160 180
0.1
T,°C

Puc. 2. InaaTomerpuyeckne Kpusbie ucxoqHoro ABC () u
kommo3uta ABC + 0,1mac. 4. caxu (CBU-06padorka — 90¢) (2

JI1st OTICHKH peTakCariiOHHBIX CBOWCTB TIOJUMEPHBIX KOMIIO3UTOB B pab0Te MUCTIOIB30BAIM METO]I JIMHEHHOW JH-
JATOMETPHH. DKCIEPUMEHTANBHBIC JaHHBIE W TOCTPOCHHBIE Ha MX OCHOBE IWIATOMETPHYICCKHE KPHUBBIC MO3BOJSIOT
OTIPE/ICTUTE HE TOJBKO TEMIEepaTypsl (Pa30BBIX NEPEXOI0B, HO U TEMIEPATYpPhl CTPYKTYPHBIX MEPEX0I0B, B TOM YHUCIIE
ommkaiimux K 7 (7r,) [3] (puc. 2).

CBUY-00paboTKa HECKOJIBKO CHH)KACT TEMIIEPATyphl CTPYKTYPHBIX MEPEX0JA0B KOMIO3HIIMOHHOTO MaTepuaia, of-
Hako, npu CBU-HarpeBe 3HaueHue K03(pQHIMEHTa TMHEHHOTrO pacHIMPEeHUs o0pasla CHIDKACTCS, YTO CIIOCOOCTBYET
COXPaHCHHIO UCXOIHOM (YOPMBI TOTOBOTO HU3/ICITHSI.

Jis uccnenoBaHusi CTPYKTYPBI M OTPEACICHUS TETUIOEMKOCTH, a TaK)KE PETUCTPAIMU TEIUOBBIX 3((EKTOB, CO-
MIPOBOKAAIONINX (PAa30BbIC M CTPYKTYPHBIC NMPEBPAILCHUS NPU JTMHEHHOM H3MCHCHUH TEMIICPATYPhI MOJTUMEPHBIX KOM-
MO3UIIMOHHBIX MAaTEPHAJIOB, HCHOIB30BaJCS MOJCPHU3UPOBAHHBIA IH((epeHInANBEHBIA CKAHUPYIOIIUN KaJIOPUMETP
DSC-2pupmsr Perkin-Elmer fuc. 3).

W3 npuBeneHHBIX rpad)KOB BUIHO, YTO JOOABIICHHE CakH MPHUBEJIO K HEKOTOPOMY YBEIHUCHHIO yIEINbHOW TeIl-
JIOEMKOCTH TTOJIMMEPHOTO MaTeprana, 9YTO MOATBEPIKIACT JaHHBIC METOAA JIMHCHHOW NMITaTOMETPHH O TEPMHUECKOH
CTOMKOCTH MaTepuarna.



Takum oOpa3oM, dKcIepUMEHTaIbHAS TPOBEPKA MPEATIaraeMoro crocoda MoIuGUKaIuN TOTUMEPHBIX KOMIIO3H-
TOB BBISBIIACT PSAI] YKA3aHHBIX BEIIIE MPEUMYIIECTB IT0 CPABHEHHUIO C M3BECTHBIMH CIIOCO0aMHU.
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Puc. 3.3aBucHMOCTD yIeJILHOM TEIIOEMKOCTH 00pa3ia
ot Temmnepatypsl 1t ABC ucx. 6e3 CBU-repmooopadoTku (1) u
ABC + 0,1mac. 4. caxxu (CBY - 90c¢) (9
Pabora BrmosHeHa npu puHaHCOBOM moanepkke MunobpHaykn Poccun B pamkax ABIIII "PasButne maygnoro
noTteHMana Beicmer mkosel”, PHIT 2.2.1.1/5207 AMepukanckoro (GoHga IPaXkJIaHCKUX HCCIEIOBAHUM M Pa3BUTHA

(CRDF) B pamkax Poccuiicko-amepukanckoii [Iporpammer "@®yHaaMeHTaIBHBIE HCCIIEIOBAHUSA U BBICIIEE 00pa3oBa-
nue" (BRHE) na 2007 — 201@r.

CIIMCOK JIMTEPATYPBI

1. Kanranosa, C.I'. DneKTpOTEXHOJIOTHSI HETEIUIOBOM MoaudHKay noyimMepHbIx MarepuaioB B CBY anexrpo-
MAarHUTHOM TI0JI€ | aBToped. auc. ... A-pa TexH. Hayk / C.I'. Kanranosa. —Capatos : CI'TY, 2009.

2. Tlar. 2350464P®, B 29 C 39/00Cnoco6 popmosanus tepmoriactos / I'.C. baponun, B.M. [Imutpues, A.T.
Tkaues, C.A. Usanos, A.}0. Kpyros, I.E. Ko63es, 1.0. 3aspaxun ; TOY BIIO TI'TY. — 2007123083/12 3a-
s1871.19.06.2007 pny6:1. 27.03.2009b0:1. Ne 9.

3. Tlepepaborka moiauMepoB B TBepaon (ase. dusuko-xumuyeckue ocHossl / I'.C. Baponun, M.JI. Kepbep, E.B.
MunkwuH, FO.M. Pagsko. —M. : MammuHoctpoenune-1, 2002, — 32@.

HOL] TamoI' TY — HCMAH " TBeprogaszusie Texaororun’"

YK 66-963: 67.02
A.K. Pasuann, C.A. HBanos”

CPABHEHME JBYX METOJOB IIOJTYUYEHUSA
HAHOKOMIIO3UTOB HA OCHOBE KPUCTAJLIMYECKHUX
MMOJIMMEPOB JUISI TBEPAJOP®A3HOU DKCTPY3HUHU

Pabora mocBsIeHa H3YYSHUIO TBEPAO(A3HOHN TUIYyHKepHOM 3KCTpy3un (TPD) HAHOKOMITIO3UTOB HA OCHOBE KpPH-
CTAIUTMIECKHUX MOTMMEpOB. TBepaodazHast HIKCTPY3Hs SBISIETCS OJHUM U3 TEXHOJIOTHIECKUX MPOIECCOB OPHEHTAIIHOH-
HOT'O IIACTHYECKOro Ae(h)OPMHUPOBAHUS MTOJMMEPOB B TBEPAOM COCTOSIHUHM B YCJIOBHSAX BBICOKOTO THIPOCTATHYECKOTO
JTABJICHUS.

Lenpto naHHOrO MCCHENOBaHUS ObUIO M3yYEHHE BIIMSHUS MOAMMUIMPYIOMEH N00aBKM yriiepoJHOTO HaHOMaTe-
puana (YHM) Ha napamerpsl TEXHOJIOTHYECKOrO mporecca TBepaodasnoi skctpysun ABC u II9BII, npo4HOCTH U Te-
IUIOCTOWKOCTH 00pas3IioB, MOJYYEHHBIX ABYMsI CIIocO0aMU: CMELICHUEM B YCIOBUSX TMAPOJUHAMHYECKONW KaBUTALUH U
nocaenyromeil TOD u TpaAUIIMOHHBIM XUAKO(DA3HEIM CIIOCO0OM C Tocienyroneii 00paboTkoil JaBieHHEM B peXuMe
TOD.

OOBeKTamMu TaHHOTO MCCIEIOBAHUS SBIIUTUCH KPUCTAJUIMICCKHUE TOJIMMEPHI: COMOMMEp aKpHUIOHUTpHIIA, OyTa-
nuena u crupoia (ABC) u mosmaTriieH Beicokoi miotnoct ([IDBII).

Hccnemyemple TOMMMEPBI OBUTH MOAUDUITHPOBAHBI yIiIepogHsIM HanoMarepuaiom (YHM) "Tayuut" npousBon-
ctBa OO0 "Hanorexuenrp” (r. Tam6os). YHM "Tayuutr" npezacrasisier co60if HaHOMACIITaOHBIC HUTEBHIHBIE 0Opa-
30BaHUs MOJMKPUCTAILINYECKOTO rpadura ¢ nonepeyHsiM pazmepom yactuil 40 ... 100am.

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM A-Pa TexH. Hayk, npod. TTTYT.C. Bapomuua.



Hanoxomno3utel Ha ocHoBe ABC u TIOBII Obutr monydeHbl B 1a00paTOpPHH PEOJIOTHH TOJUMepoB MHCTHTYTA
Hedrexummudeckoro cunte3a PAH meronom cmenienust B paciuiaBe. CMellieHUe MPOBOAMIOCH B POTOPHOM CMECHTEIE
Haake Polydrivekxotopslii 06ecrieunBaeT CMENIEHHE B YCIOBHUAX THAPOIMHAMUUYECKOM KaBurammu (14 croco6). Jlan-
HbIE€ KOMITO3UTBHI CPABHUBAIKMCH C KOMIO3UTAMH, TIOJIyYCHHBIMHU B 1a0OPaTOPHOM JKCTpyIepe ¢ JUAMETPOM LiHeKa 32
MM B TemmeparypHoMm auanazone 160 ... 180C, mocie cMmelienus B mapoBoii MelabHuUIE B TeueHne 1 vaca (244 crmo-
c00).

Iocnenyromas TBepaodasHas IIyHKepHast SKCTPY3Us MPOBOAMUIACE B SYCHKE BHICOKOTO JABJICHUS THUIA KAITHJI-
JSIpHOTO BHCKO3uMeTpa [1], paspaboTtanHoii B TaMOOBCKOM TOCYAapCTBEHHBIM TEXHHYECKOM YHHBEPCHTETE, C 3arpy-
304HOI KaMepoil quaMeTpoM 5 MM 1 HAOOPOM CMEHHBIX (DHIBEP C Pa3THMYHBIMU FCOMETPUYCCKUMU MapaMeTpaMH Ka-
MUUIIpa IPU TeMIepaTypax HumKe 7.

OneiThl IO TBepAO(A3HON IKCTPY3MH HaHOKOMIIO3UTOB Ha ocHoBe ABC u I1OBII, npuroToBieHHBIX B CMeCHTENE
Polydrive, mokazanu, uro BBeneHrne YHM B moauMepHYIO MaTpuily CHIKAeT HeoOXoaumoe nasienne Gopmosanus. Hau-
OoJIbIlIce CHIDKCHHUE MaBieHUs oTMeueHo npu 7, = 359K. Ipu stom masienne T cumwkaercs Ha 12% s koMmosura
ABC + 0,5mac. u. YHM u Ha 18% st kommosura II9BIT + 0,2mac. u. YHM. DkcTpy3ust MPOBOAMIACH IPH CTEIICHH JIe-
dopmarmu A, = 2,07.IIpOYHOCTE B YCIOBHAX CPE3BIBAIONIMX HAMPSDKCHUH 00pA3IoB, MPOMISAIINX TBEPAO(ha3HYyO IKC-
TPY3HIO NPH JTAHHBIX YCIIOBHSX, YBeIHumIacs B 1,5—2,5paza mo cpaBHEHHIO ¢ MaTepHaIaMH, MOJYICHHBIMH KHIKO(A3HON
sKcTpy3ueit. Hanbosbimast mpoyHOCTh OblTa 0TMedeHa y oopasnoB ABC + 0,5mac. 1. YHM.

Ipu cpaBHEHHWH CBOWCTB HAHOKOMIIO3HUTOB, PUTOTOBJICHHBIX B cMecuTenie POlyDrive ' HaHOKOMIIO3HUTOB, TIPUTO-
TOBJICHBIX TPAJUIMOHHBIM METOJIOM B JIJa0OPAaTOPHOM IKCTPYAEpe, ObUIN MOTYyUYEHBI CIACAYIOLINE PE3yIbTaThI:

— [Jasnenue TBeprodazHON IKCTPY3UH y KOMIIO3UTOB Ha ocHoBe [IOBII, nomyyeHHBIX B yCIOBUSX I'MIPOIUHA-
MHUYECKOI KaBUTAILIUH, BBIIIC, YEM Y KOMIIO3UTOB, MOJYYCHHBIX TPAJIUIMOHHBIM CIOCOO0M. [1OBEIIICHHE TaBICHUS CO-
craBuio okono 8% mist uncroro I1OBII u oxono 18% st komnosura [19BIT + 1 mac. u. YHM. IIpoTuBononoxHbIi
pe3ynbrat noxydeH Juist ABC-KOMIIO3UTOB: HEOOXOJMMOE JaBieHUE TBEPAO(pa3HOIl SKCTPY3UH Y KOMIIO3UTOB Ha OCHO-
Be ABC, nony4eHHbIX B yCIOBHUSIX THAPOANHAMUYECKON KaBUTAIMU, HIKE, YeM Y KOMIIO3HUTOB, TOJIy4YSHHBIX TPAIHIH-
OHHBIM crioco0oM. CHMXeHue aaBiaeHus coctaBuio okoino 15% mis uncroro ABC u okono 10% s kommnosura ABC +
1 mac. 4. (puc. 1).

— TIpouyHOCTh B yCIOBUSX Cpe3bIBalOMNX HanpsokeHui oopasmos [IDBIT u [I9BIT + 1 mac. u. YHM, npurotos-
JeHHBIX B cMecutene Polydrivec mocnenyromeii o6paborkoii B pesxume TDD, Boiie Ha 13%,4eM y 06pasioB, moiy-
YEHHBIX TPAIAUIHUOHHBIM criocoboM. [Ipounocts obpasmoB ABC u ABC + 1 mac. 4., IPUTOTOBJIICHHBIX B CMECHTENe
Polydrivec nocieayrouieit 06padotkoii B pexxume TDD, HUKE, YeM Yy KOMIO3UTOB, TOMYYCHHBIX TPAJAULHOHHBIM CIIO-
cobom Ha 20 ... 25% puc. 2).
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a) Mac. d. 0) Mac. 4.

100 -

Puc. 1. Iluarpamma u3menenus napjaenuss T®D HAHOKOMIIO3UTOB HA OCHOBE:
a—ABC; 6 —TII9BII B 3aBHCUMOCTH OT cocTaBa KOMITO3UTa. KOMITO3UTHI MOy4EHBI: B — TPAJAUIMOHHBIM CIIOCOOOM, M — B CMECHTE-
1e Polydrive. Teepnodasnast
SKCTPY3Hs IPOBOMIIACH IIPH CTEIEHH AeopManiH A, = 2,07,7,,. = 295K

Tep, MIa Tep, MITa
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0 1 YHM, 0 1 YHM,
a) Mmac. d. 0) Mmac. d.

Puc. 2. IluarpaMmma u3MeHeHHUsI IPOYHOCTH
B YCJIOBHSX cpe3a HAHOKOMIIO3HTOB HA OCHOBE:



a—ABC; 6—TII9BII B 3aBHCUMOCTH OT cocTaBa KOMITO3UTa. KOMITO3UTHI ITOTy4EHBI: B — TPAJAUIMOHHBIM CIIOCOOOM, M — B CMECHTE-
ne Polydrive. Teepnodasnast
IKCTPY3Hs POBOJMIACH IIPH CTEMEHH AeopMati A, = 2,07,7,, = 295K
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Puc. 3. /Iluarpamma nzomerpuueckoro Harpesa oépasuos IIIBII, nony4yeHHbIX:
1 —rtpagunmonnsiM MetooM; 2—B cmecutene Haake PolyDrive,
¢ mocrnenyonei 00paboTKol naBieHreM B pexnme TOD

— B xopze uccnenoBaHuil ycagouHbIX MIPOLIECCOB B PEKUME H30METPHUYECKOTO HarpeBa ObIJI0 OTMEYEHO MOBBIIIE-
Hue nedopmanroHHoi TertocToikocTr (Ha 10%) 1 CHIKEHHE YPOBHS OCTATOYHBIX HampshkeHuil (Ha 25%)y o6pa3uos
[13BII, nony4eHHBIX B YCIOBHAX THAPOJMHAMUYECKON KaBUTAIUH, IO CPABHCHHUIO ¢ 00pa3laMu, MOJIyYCHHBIMHU Tpa-
IUIHOHHBIM criocoboMm (puc. 3). Mcnbitanus obpasuos [I9BIT + 1 mac. 4. YHM fanu aHagorHYHbIC PE3yIbTATHI.

BriBOabI.

1) TeepaodasHas 3KCTPY3Hsl O3BOJISET MOBBICUTH TIPOYHOCTHBIE CBOMCTBA KOMITIO3UTOB HA OCHOBE KPHCTAJIIH-
YEeCKUX TTOJINMEPOB.

2) Beenenne momupunupyroieii nobasku YHM B nonumepubie Matpuiisl II19BI1 u ABC cHuXKaeT naBieHue
T®D u npu ONpeIeNICHHBIX PeKUMaX MOBBIIIACT TPOYHOCTHBIE CBOWCTBA TOJIMMEPHOTO KOMITO3HTA.

3) Meron cMmemenus B poropaoM cmecuteie Haake PolydrivaiossosisieT monydats KOMITO3HMTEI, 00JIaaroMme
CBOWCTBaMH, OTIIMYHBIMUA OT CBOMCTB KOMIIO3UTOB, IOJIYYCHHBIX TPAIUIIMOHHBIM METOJOM, YTO CBUACTCIHLCTBYET 00
M3MCHCHHH XapaKTepa pacipeelieHIsI MOAUGUIMPYIONINX HAHOI00ABOK B ITOJIUMEPE.

Pabora BeInONHEHA TipU (PUHAHCOBO#H mojiepkke MuHoOpHayku Poccuu B paMKax aHATUTHYCCKOW BEIOMCTBCH-
Hoii [Tporpammel "Pa3BuTre Hay4HOTO MOTEHIMANa Beiciel mkonsl”, koxg PHIT.2.2.1.1.5207¢benepansHoro areHTcTBa
1o o0pa3oBaHMIO 110 MpoekTy "lccienoBaHne KOMIO3UIMOHHBIX MaTepUalioB C LENIbIO CO3/IaHMsl TEOPETHYECKHX U
TEXHOJIOTHYECKHAX OCHOB HAYKOEMKHX TBepao(hasHbIX TexHosoruil. @yHaaMenTansHoe nccienoBanue” Ha 2008 — 2010
IT. ¥ AMepukanckoro (oHga rpaxaaHckux wucciemosanuii u passutus (CRDF) B coorserctBum ¢ Poccuiicko-
amepukanckoi [Iporpammoii "®yHaaMeHTaIbHBIE HCCIIEN0BaHUs U Beicinee oopaszosanue” (BRHE), mpoexr "HOII-019
"TBepaodazHbie TEXHOJIOTHH' .

CIIMCOK JINTEPATYPBI

1. TlepepaboTka HOJMMEPOB 1 KOMIIO3UTOB B TBepOil (ase : yuebHoe nmocobue / I'.C. BapouuH [u ap.]. — TamGos
: Uzn-Bo Tamb6. roc. TexH. yH-Ta, 2009. — 14@.

Kagenpa " Teoprsg mammn, Mexanu3mMoB H getaau mammd', TI'TY

YK 67.02:66-963
M.C. Tourcrerx, 10.A. K o0uepa”

W3YYEHUE TEINIO®U3NUYECKUX CBOMCTB NOJUMEPHBIX HAHOKOMITIO3UTOB C UCII0JIb-
30BAHUEM
JUOPEPEHIIMAJIBHOI'O CKAHUPYIOIIET O KAJTIOPUMETPA

BaxHeHmMu XxapakTepucTHKaMH IOJUMEPHBIX MAaTepUalioB, 3aBUCAIIMMH KaK OT IIPUPOIbBI NOJIUMEPa, TaK U OT
€ro MPEIbICTOPHUH, SBIISIOTCS TEIUIONPOBOJHOCTD, YASIbHAS TEIUNIOEMKOCTh, TEMIICPaTypoONpoOBOAHOCTE. OHH 103BOJIA-
10T CYIIUTh O IPUMEHHMOCTH KOHKPETHOT'O MaTepuaa JULl PEIleH s TeX WM MHBIX TEXHOJIOTHYECKHX 3a1ad. [l OLeHKH
9TUX XapaKTEPUCTHK HEOOXOIUMBI TeIUIO(U3HIECKUE IPHOOPHI, KOTOpBIE, KaK MPaBUJIO, CIIOXKHBI B YCTPOHCTBE U TpeOy-
0T KBATH(DHUIUPOBAHHOTO OOCTYKMBAHUS.

Ha 6aze HOILL Tam6I'TY —MMCMAH "TBepaoda3Hble TEXHOJOTHH' TPOBOISATCS BCECTOPOHHHE HCCIEIOBAHUS
IIUPOKO HCIOJIB3YEMBIX Ha TAHHBIH MOMEHT NOJMMEPHBIX MAaTEpUajoB, a TAKKe M3YYCHHUS BIHMSHHS Ha HUX HOBBIX
TBepA0(ha3HbIX METOAO0B 0OPaOOTKH U Pa3IMuHBIX MOANPHULHPYIONINX T00aBOK.

PPaGora BEIMONHEHA 10 PYKOBOJCTBOM A-pa TexH. Hayk, npod. TI'TY I'.C. Baponuna, kaua. Texs. Hayk, gou. TT'TY B.II.
Tapoga.



HccnenoBanus MOJMMEPOB SBJIAIOTCS OJHUM W3 OCHOBHBIX HAIPaBICHWI NMPUMEHEHMS CKaHHPYIOIIEH Kalopu-
MeTpuu. B pe3ynbTaTe MpoBeIEHHBIX 10 HACTOSILIETO BPEMEHH HCCIIEIOBAHUN pa3paboTaHbl CTaHIAPTHBIE METOMBI OII-
peneneHus TeIIO(PU3NIECKUX CBOWCTB IOJIMMEPOB, B YaCTHOCTH, YAEIBHBIX TEIUIOEMKOCTEH M TETUIOTHI IUIABICHHMS,
KOJINYECTBEHHOTO M KaYECTBEHHOT'O aHAIM3a CMECEH MOJIMMEPOB M COMOIMMEPOB, OINPEACICHHS BIMSHHUS CTPYKTYPHI
COTIOJIMMEPOB MJIM 3aMECTHUTENEH 1ieneil Ha Mopdooruio n odIee TepMUIECKOE TTOBEICHAE MaTepHala, OLECHKH BIIH-
HUS U 3QPEKTUBHOCTH T0OABOK, ONPEIEIICHUS CTENICHN KPHCTAUIMIHOCTH, TEPMUIECKOW CTAOMILHOCTH U CKOPOCTEH
KPHUCTAJUIM3aLHH, KOHTPOJISI CTENICHN OPUEHTALMHU U APYTHX CTPYKTYPHBIX (PaKTOPOB M TEXHOJIOTHYECKUX Ollepauuii ¢
nojumepamu. IIpumeHenne nuddepeHiaibHol CKaHUPYIOIEH KaJOpUMETPHH AJIsl HCCIIEA0BaHUS TI0JIMMEPOB NIpUBE-
JIO B LIEJIOM K KaYeCTBEHHOW W KOJMYECTBCHHOW OLICHKE ¥ IIOHUMAHUIO BINSHUS TEPMHYECKOH MPEIbICTOPHH Ha CBOM-
cTBa nosiuMepoB. DyHaMeHTaIbHBIE UCCIIEA0BaHU B 00s1acTi MOP(OJIOTHH MOJIMMEPOB MOYTH BCErJja OCHOBAHBI Ha
npuMeHeHnu nuddepeHnranbHON CKaHUPYIOIIEH KalopUMETpUH.

Juddepenunanbublii ckanupyromuid kanopumerp DSC-2noakimtoueH K NepcoHaIbHOMY KOMITBIOTEPY Yepe3 MHO-
royHKIHOHaIBHYIO iaty cbopa maxabix NI USB-6009.ITporpamMuoe obecricueHre B JaHHOM CIydae BBIIOIHSET
(YHKIIMY BH3YyaIU3aIlii U 00pabOTKH SKCTIEPUMEHTANBHBIX TaHHBIX. O0pa0oTKa BKIIOYAET B ce0sl KOPPEKIIMIO CUTHAIA
KaJIOPHIMETpa C YIETOM 3apaHee ONpeeNICHHON 0a30BOi JIMHUM, pacdeT 3HEPTUH (Pa30BBIX MEPEXOA0B MCCIECAYEMBIX Ma-
TEpHaJIoB U KATMOPOBOYHBIX KOHCTAHT MPUOOpA.

B HacTosimee BpeMsi MollepHU3UpOBaHHbIH prbop DSC-2ucnons3yeTcs Wi UCClIeI0BaHUS CTPYKTYPHI U TEIIO-
(u3nIEeCKNX CBOMCTB MOJIMMEPOB, MOIU(PUIIMPOBAHHBIX MIPU IIOMOIIH PA3IMIHOTO POAa 100aBOK.

B nanHO# paboTe 00BEKTOM HCCIeAOBaHHs sABIsUICS nonuteTpadTopatuiieH (Gropomnact). Momuduuupyromei
n00aBKO# ciyxui yriepoansiii HanoMarepuai (YHM) "Taynut" B Buie HaHOMAcIITaOHBIX HUTEBHIHBIX 00pa30BaHuil
noJukpucTauimueckoro rpagura. [lponssonurens YHM "Taynur" — OOO "HanoTexLentp”, r. TamboB.

st MiccnenoBaHMi KCMONB30BAN 00pa3iLbl mocie TBepaodasHoi miyHxkepHoi dketpy3uu (TDD) B siueiike BbI-
COKOTO JaBJICHHS TUIIA KAMJULIPHOTO BUCKO3uMeTpa (puc. 1).
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Puc. 1. SIdeiika BLICOKOrO JaB/IeHHs THIA KANUJISIPHOTO BUCKO3HMeTpa
A5l peain3aluu IUTyH:KepHO# TBepaoga3Hoii IKCTPY3nn:
1—myancon, 2—s4elika; 3— HarpeBarelbHas kamepa, 4 —obpasern; 5— gunbepa
C, Tx/(xr°C)
8000

2
7000 /\
~
6000 / I" |
4
3

5000
o’ 1
4000
/"/,
o -’
3000 e
p—
2000 /
1000 r.°C

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360

Puc. 2. TepmorpaMmsI ()TOPONJIACTa H KOMIIO3UTOB HA €r0 OCHOBE,
NOJIy4eHHbIe B UKJIe HATPeBaHUS:



1—¢dropomnact; 2— dropomnact nociae TOI; 3— dropomract + 0,05mac. u. YHM;
4— ¢ropomact + 0,05mac. u. YHM TOD

Ha pucynke 2 npuBeeHbl 3aBUCUMOCTH YACIBHON TEIUIOEMKOCTH 00pa3ioB yucToro (ropormiacta, Gproporiacta
¢ nobasnennem 0,05mac. 4. YHM u 3THX e MaTepualoB, IOJBEPrHYTHIX 00paboTke B TBEpOi (hase, OT TeMueparypbl
ucnbitanust. CKOPOCTh CKAHMPOBAHMUsI B IIpoLiecce dkcrepumenta cocrapisiia 20°C/muH.

Temneparypsl MJIaBICHUS U YAEIbHBIC TEINIOEMKOCTH HCCIIEIOBAaHHBIX MaTepralioB IPUBEICHBI B Ta0M. 1.

Taéauma 1
Conepxanne YHM, I C'B 061aCTH [UIABIICHHS,
Mac. . e T/ (xr-°C)
0 326 4654
0,05 328 5538
0 326 6998
0,05 326 6179

" 06pasipt moxBeprayThie TdD.

W3 npuBeeHHBIX TpadKOB BUIHO, UYTO JT00OaBIEHUE yKa3aHHOTO KoimdecTBa Y HM B MaTpuIly oJauMepa MpHBO-
JIIT K YBEJIMUCHHIO TersioeMKocTn obpasia Ha 19%. O6paborka nonumepa B ycnoBusix TDD obecriednBaeT Makcu-
MaJIbHOE MOBBIIIEHUE TEIUIOEMKOCTH ()TOpOIIIacTa. Y BEIWUICHUE YACIbHOW TEIUIOEMKOCTH JAHHOTO MOJIMMEpa B 30HE
IIaBJeHus cocrtaBuino 6onee 50%.

BaxxHO 3aMeTHTB, YTO HEPrHs, 3aTpaunBaeMas Ha IUIABJIEHHE 3ar0TOBOK, cojepkamux Bcero 0,05mac. u. YHM,
yBeJIM4YHMBaeTcs 0ojiee ueM B 2 pasa 110 CPaBHEHUIO ¢ 00pa3liaMy U3 YUCTOro (hTOPOILIACTA.

YCcTaHOBIIEHO, YTO BHEIPEHNUE B TMOJMMEPHYIO MaTPUILy JOOABKH U TMOCexytomas 00paboTKa JaBICHHEM B TBEp-
JoH (paze He MPUBOAUT K 3HAUNTEIBHBIM M3MEHEHUSIM TeMIIepaTypsl ()a3oBOro rnepexosa.

PaGoThl 110 CO31aHUI0 U3MEPUTENBHBIX YCTAHOBOK M X MOJAEPHHU3AINH, & TAKXKE UCCIIEA0BaHNE TEIIOPU3NUECKUX
XapaKTEPUCTHK MAaTEpPHaOB IPOBOIATCA NpH (uHAHCOBOU momnep:kke PODU (rpant Ne 09-08-97583F nentp_a),
npu ¢uHaHCOBOM Noanepxke MuHoOpHayku Poccun B paMkax aHaJIMTH4YeCKO# BepoMcTBeHHOH [Iporpammsl "Pa3su-
THE Hay4YHOTO MOTeHuHana Beiciei mkoisl”, koq PHIL.2.2.1.1.5207 denepanpHOro areHTCTBa 10 00pa30BaHMIO 110
npoekty "HccnenoBanne KOMIIO3UIIMOHHBIX MAaTEPHAJIOB C LEIbIO CO3AaHNSA TEOPETHIECKUX U TEXHOJIOTHIECKUX OCHOB
HAayKOEMKHX TBepaodasHeix TexHojoruit. ®ynmamenranpaoe ucciaenoBanne” Ha 2008 — 2010rr. 1 AMEpHKaHCKOTO
¢douna rpaxmanckux uccaenoBanuii u passutus (CRDF) B cootBercTBiM ¢ Poccuiicko-amepukanckoi IIporpammoit
"dyHnaMeHTalIbHbIE UCCIen0BaHms U Bhiciee obpazosanue” (BRHE), npoext "HOI[-019 "TeepmodasHbie TEXHOJO-

Tum .

Kagpenpa " Teopns mammn, mexanuzmoB u getaned mamnd', TI'TY



9HEPI'O- U PECYPCOCBEPET AIOIIUE IMMPOIECCHI 1 OBOPYJOBAHUE B XUMHUYECKOM
N BUOTEXHOJIOTYH

YK 664.63

H.H. Asgexnna, E.C. Ocranenko”

MOBBIIEHUE KAYECTBA BE3/IPOXKEBBIX U3/EJIUI
N3 BUOAKTUBUPOBAHHOI'O 3EPHA ITIIEHUIIBI

KauecTtBo 3epHa mmrenuis B Poccun B TeueHue TOCIEIHUX JieT CHIKaeTes [1]. OMHUM U3 MEpOTIPHSITHIA, HATIpaB-
JICHHBIX Ha PACUIMPEHHE HCIIOJIb30BAHMS 3€PHA C HU3KUMH XJEOONEKAPHBIMU CBOWMCTBAMU B TEXHOJIOTHH COMBHOTO
6e31pOodxKeBOro xjaeba U3 OMOAKTUBMPOBAHHOM MIIIEHHUIIBI, MOKET CIY)XUTh IMPUMEHEHUE 3epHa 5-ro kiacca B coueTa-
Hun ¢ 3-M KiaccoM (B cootHomienun 1:1). Kpome Toro, B TEXHONIOTHH COMBHBIX W3ICIHIA IS TOBBIIICHAS YCTONYHBO-
CTH TICHBI YaCTO UCIOJb3YIOT S0M0YHBINA MeKTUH. OCHOBHBIM MCTOYHHKOM €T0 SIBJISIIOTCS NPOJIYKTHI IEpepaboTKu 510-
JIOK.

Ienbio ucce0BaHUi IBIIOCH OMpPEEICHHE BIUSHUS TPOYKTOB MepepaboTKu 100K Ha Ka4eCTBO TECTa U XJie-
0a 13 OMOAKTUBUPOBAHHOTO 3epHA MINCHHUIIbI. M3 S0M0YHBIX MPOMYKTOB IS Lelel XI1e00neyeHus MpeACTaBIsIOT HH-
TEpec COK, MIope, TOBUIO.

3epHO MATKOH 03UMO#l KPaCHO3EPHOM IMIIEHMI[BI PEBAPUTEIBHO TPOMBIBAJIH, BBIICPKUBAIN B MUTHEBON BOE
20 ... 2449 npu 18 ... 20C, 3atem npombiBanu u nmoasepranu 10 ... 124 6uoakTuBanuu. [1oAroToBICHHBIC 3¢pHA pa3-
MAaJIbIBATIA HA M3MEIIBYMTENIC PE3aHUEM C THAMETPOM OTBEPCTHI MaTpuilbl 2 MM. TecTo 3aMeninBaii 3 MUH Ha SKCIIEPH-
MEHTAIBHON YCTAHOBKE MEPHOIHYECKOro neicTBust noj aasienneM 0,4 MIla npu yacToTe BpalleHUss MECHIIBHOTO OpraHa
5 ¢, Tanee nonyhaGpukar consamu 3 mun nmox masnennem 0,4 MITa npu 8,3 ¢ TToce cOuBanus GOPMOBAIH TECTO-
BbI¢ 3aroToBKU Maccoii 0,15kr u noxaBanu Ha Beineuky npu 250 + 5C [2].

3amec Tecta MPOBOIMIM TI0 TISATH perenTypam: 1 —u3 mimeHuIbl 5-ro kmacca (KOHTPOJb); 2 —H3 MIICHUIBl 3-T0 U
5-ro xiaccoB; 3 —u3 nueHnnsl 370 U 5T0 KJIaccoB ¢ A0J0YHBIM COKOM, 4 — U3 MIIEHUIBI 3T0 U 5-T0 Ki1accos ¢ 10-
JIOYHBIM MOBHUTOM; 5 —u3 mieHuist 3-ro u 5o kiaccos ¢ s16m0uHbIM Mmiope. [Tocie cOuBanust onpeaessiia 00beMHYIO
Maccy mosry(hadpruKaToB, TIOCTIE BBIIIEYKH XJie0a — OPTaHOJICITHIECKUE H (PU3UKO-XUMHUIECKHE ITOKa3aTelH.

Pe3ynbTaThl UCCIIEIOBaHMIA MTPEACTaBICHBI Ha puc. 1.
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ObbemHan macca, ricm?

O0pa3upl nonyhadprKaToB

Puc. 1. Biusinue npoayKToB MepepadoTKH ILUIOAO0B SI0JI0K
Ha 00bEMHYI0 MacCy TeCTa:
1 —XOHTPOIb; 2— W3 MIICHUIBI 3-TO U 5-T0 KIACCOB; 3— U3 MIICHUIBI 3-TO U
5-ro K11accoB ¢ A0I0YHBIM COKOM; 4 — U3 MIIEHUILI 3-T0 U 5-T0 Ki1accoB
C SI0JI0YHBIM HOBHUIOM; 5 — U3 MieHUIbl 3-T0 U 5-T0 KIAaCCOB C A0J0UHBIM HIOPEe

HccnenoBaHus mMoKa3aid, YTO HAHMMEHbBILEE 3HAYCHHE 0OBEMHON MAacChl COOTBETCTBOBANIO 00pasily ¢ SOI0YHBIM
mope i coctasisno 0,40r/cm® o cpasuennio ¢ kortponeM — 0,63r/cm®. 1o 0GyCIOBICHO GOTBIIEM COEPKAHHEM B
€ro cocraBe MeKTHHA. SIOMOYHbBII EKTHH OKa3bIBaeT CTabUIM3UpYOlIee AciCTBIE HA MEHOOOPa3Hy0 Maccy, Tak Kak
00afaeT CrocOOHOCThIO CBSI3bIBATH BOJY, YBEIHUUBACT BSI3KOCTH XKUAKON (ha3bl U TeM CaMbIM MOBBIIIAET CTOMKOCTh
TeH.

JlydminMu HOKa3aTesssMU KadeCcTBa XapaKTepH30BaJics XJie0, MPUroToBJIeHHbIH 1o peuentypam 3, 4 u 5. Hau-
GombIEM yaeabHEM 06beMoM (210 cm/100T) obnaman xme6 ¢ HoGABICHHEM SOIOYHOrO MIOPE, HAUMEHBIINM — KOH-
TponbHbIii o6paser (170 cm>/100T). D0 06YCIOBICHO YKPEIUICHHEM KICHKOBHHBI IO/ ACHCTBHEM TEKTHHA IPOLYKTOB
niepepaboTKH SOJIOK.

YPaGora BEIMONHEHA IO PYKOBOACTBOM A-Pa TexH. Hayk, npod. BITA I'.O. Maromenosa.



Bce uznenus umenu npaBuibHYI0 GopMy, 6€3 OOKOBBIX BBHIILIBIBOB, C BBITYKJIOW CJIETKa OyTrpHCTON MOBEPXHO-
CThI0, 0€3 KPYITHBIX TPEIIUH U MOAPBIBOB. OOpasIisl ¢ 100aBICHNEM SO0JI0THOTO MIOPE OTIIMYAIHNCH PABHOMEPHOH, TOH-
KOCTEHHOW MOPUCTOCTHIO. DTO MOKHO OOBSCHUTH YBEIMUESHUEM BI3KOCTH MONTY(HaOpUKATOB, P KOTOPOH CHUKAETCS
CKOPOCTh MCTEUCHHUS KUAKOCTH (SBICHUE CHHEPE3HCa), CHIKACTCS JaBJICHUE BHYTPH My3bIPHKOB, UYTO YMEHBIIACT Ha-
NMYre KanWUBIPHBIX SABICHUH (ocnabsercst mudy3ust 1 BCAChIBAHWE MEKKIICTOUHOM KUAKOCTH). [IpH 5TOM 3ameis-
€TCsl CIUSIHUE MENIKUX My3bIPHKOB B 00Jiee KpPYyMHbIE, YTO CHOCOOCTBYET MOJYYCHHIO U3/CIHUS C MEJIKOW IOPUCTON
CTPYKTYpOIl.

Takum 00pa3oM, HAWITYYIIAE OPTAHOJCITUICCKHE U (PU3UKO-XUMHYCCKIE ITOKa3aTeId HAOII0IAIKCh B XJiebe, mo-
JIYYEHHOM IIPH COBMECTHOM IPUMEHEHUH MIIEHUIBI 3-T0 U 50 KiaaccoB (B cooTHomenuu 1:1) ¢ nobGaBnenneM s161049-
HOTO IIOpE.

CreneHp yIydIIaromero ASUCTBHU MPOIYKTOB epepaboTKu sI0I0K Ha CBOMCTBA TECTa M KAYECTBO XJicOa 3aBHCHT
OT WX JIO3WPOBOK W BIAKHOCTH Moyydadprkarta. MeTooM HeonpeaeleHHbIX MHOXUTeNel Jlarpamxka Obutd HaiiIeHbI
onTUMasbHbIe (MTOATBEP)KIACHHBIE YKCIIEPHMEHTAIBHO) 3HAUCHUS JTO3MPOBKH SOI0YHOTO miope — 16% 1 BIasKHOCTH
Tecta — 52,5%,Kk0TOpHIC OOCCIICUNBAIM MUHUMATBHOE 3HAYCHUE OOBEMHOW MACChl TECTa U MAaKCUMAJbHOE 3HAUCHHE
YACIBHOTO 00beMa U3IEITHMA.

AHAJIOrM4YHO MPOBOJAMIIM ONTUMH3ALUIO PELENTYp C SIOJIOYHBIM COKOM U IMOBHAJIOM. BbUIM yCTaHOBIEHBI Clie-
JIYIOIUE ONTUMAJIBHBIC 3HAYCHUS: JO3UPOBKA S0JI0YHOTr0 coka — 27%,BraaxxHOCTh TecTa — 52,5%;103upoBKa s101049HO-
ro noumia — 5%, BnaxxHocts noiygabdpukata — 52,5%.Ha ocHOBe onTHManbHBIX 3HAaY€HUH ObLIM pa3paboTaHbl TPU
peuentypsl: 1 —c s6mounsiM mope (xiae6 "Mens6a"); 2 — ¢ s1610uHbIM cokoM (x1e6 "ApomatHbiit"); 3 — ¢ A0J0UHBIM
noBuIIOM (x11e6 "3abasa”).

CoBMecTHOE MPUMEHEHHE MIICHHUIBI 3-T0 U 510 kinaccoB (B cootHoureHnd 1:1) ¢ mpoaykramu nepepaboTku s6-
JIOK MO3BOJIMIIO HE TOJILKO MOJIyYHTh COMBHBIC 0E3POXOKEBbIC U3/ENUS YIYUIICHHOTO Ka4eCTBa, HO W MOBBICHUTH UX
MHUIIEBYIO [IEHHOCTh. B pa3paboTaHHBIX M3ICIHAX ObUIO OTMEYEHO 0o0Jiee BHICOKOE COJCpIKAaHHE MHHEPAIbHBIX Be-
IIECTB, OPTaHUYCCKUX KUCIOT U MUIICBBIX BOJOKOH.

Xnebd "Menn6a", "Apomataeiii" 1 "3abaBa” ciemyeT ynoTpeOsaTh JIOAAM, UCKITIOYAIOIINM U3 PAllMOHa TTHUTAHUS
JIPOOKHK, CTPAIAIONIMM 3a00JIEBAHUSIMU KEJTYA0YHO-KHIIEYHOTO TpakTa. Pa3paboTaHHble HU3EHs SBISIOTCS TPOdu-
JIAKTUYECKUM IIPOIYKTOM B OOph0E ¢ O)KMpEHHEM, caXxapHbIM auabeToM, aTepockiiepo3oM. Kpome Toro, oHu SBISIOTCS
6oraThbIM UCTOYHUKOM aHTHOKCHIAHTOB, MPEIYPEKIAONINX OHKOJIOTHYECKHE 3a00IeBaHHS.
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COJEP KAHUE MUKPOJJIEMEHTOB
B MOPCKOM U IIPYJIOBOM AKBAKYJIbTYPAX

MUKpO3JIEMEHTBI — 3TO TPYIIa XUMUYECKUX 3JICMEHTOB, KOTOPBIC COJCPKATCS B OPraHU3ME YeJIOBEKa B OYCHb
MaJbIx KoiudecTBax. OHU HE y4acTBYIOT B DHEPTETHYECKOM OOMEHE OpraHW3Ma, HO UMEHHO OHHU YITPABJISIOT MPOIIEC-
caMu 0OMEHA BEUICCTB, MOANCPKUBAIOT (PU3MUYCCKYI0 U XUMHUYCCKYIO LEJIOCTHOCTh KJICTOK M TKaHEH IyTeM COXpaHe-
HUS XapaKTePHBIX OMO3TICKTPUUCCKUX MOTCHIIUAIOB. IMEHHO MHUKPO3JIEMEHTaM MPUHAJIC)KUT OCHOBHASI POJIb B 00eC-
MIEYCHUH aKTUBHOCTH HEOOXOMUMBIX IS JKU3HU (DepMEHTATHUBHBIX MpoIleccoB. VX HEMOCTATOK, TaK k€ KaK U U30BITOK,
OyIeT HE3aMeIIUTENILHO CKa3hIBaTLCS HA 30POBbE YeaoBeka [1].

Jedunut MUKPO3JIEMEHTOB B OPTaHU3ME YEIOBEKA MPUBOIUT K CYIIECTBEHHBIM HAPYIICHUSM B 0OMEHE BELICCTB,
B (yHKIIMOHMPOBAHUM OPTAHOB M CUCTEM.

Cpenn HanOoJee U3BECTHBIX MUKPOIJIEMEHTOB, NeQHUIIUT KOTOPHIX HAOJIOIAETCsl TOBOJHLHO YacTO B pallMOHE CO-
BpeMeHHoro uenoseka — Fe, Cu, Zn, Mm |.

JKenezo ydacTByeT B OMOCHHTE3€ COSAMHEHMH, 00ECTICUNBAIONINX JBIXaHNE, KPOBETBOPCHHE; YIACTBYET B HIMMYHO-
OHMOJIOTUIECKUX M OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX peakiusax. JKeme30 BXOJUT B COCTAaB ITUTOIIA3Mbl, KIETOYHBIX
saep u paaa Gpepmentos [3].

Menp Urpaer BaXHY pOJib B 00pa30BaHUU SPUTPOIMTOB, BEICBOOOKICHIH TKAHEBOTO JKElie3a, B Pa3BUTHUU CKe-
JIeTa, MEeHTPAILHON HEPBHOW CHCTEMBI H COCIMHUTENBHON TKaHU. Tarke Meahr HeOOXOoauMa ISl SJACTHIHOCTH COCY-
JIOB, CYCTaBOB, JJIsi HOPMAIILHOTO (PYHKIIMOHUPOBAHMS IUTOBUAHON kene3bl. Cephe3HbIN HEIOCTATOK MEIU B Opra-
HHU3ME MOXET TaK)Ke MPUBECTH K HApYyIIeHUsM putMma cepaua [1, 3].

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM A-pa GO, Hayk, nou. BI'TA B.C. Clno6oasHuK.



Huak HEOOX0ANUM A1 BEIPAOOTKH MMMYHHTETA, TSI HOPMAIbHOW pabOThI OKEIYyTOTHON JKeNe3bl, I MPOLeC-
COB NHIICBAPEHUS M YCBOCHHUS MUTATEIBHBIX BELICCTB, U PA3BUTHSI POCTa, MOJOBBIX TOPMOHOB, HOPMAJIBHOTO (PYHK-
UOHUPOBAHMS MIPEICTATEIEHON Kene3bl. OH y4acTBYeT B KadecTBe KO(EPMEHTa B ITHPOKOM CHEKTPE OMOXUMIYECKUX
MIPOIIECCOB: B OMocHHTE3e OeKka, B MeTab0IM3Me HYKJICHHOBBIX KHCIIOT.

Maprasnern; HeoOXoauM Kak kodakrop B psne GpepMeHTHBIX cucteM. OH UTpacT poJib B MPABHIBHOM (DYHKIHOHH-
poBaHUU (ITABOIIPOTEHHOB, B CHHTE3€ CYJIb(PHPOBAHHBIX MYKOIMOJINCAXAPUIOB, XOJIECTePHHA U reMoriioonHa. OcobeH-
HO MapraHel HeOOXOIMM Ui HOPMAaJIBHOTO (DYHKIIMOHUPOBAHHS HEPBHOM CHCTEMBI, JJIs 3alllUTHl KOXH, B Oopr0e ¢
aJUIEPrUsIMHU, CaXapHBIM JUa0eToM M 3a00JIeBAHUSAMH KOCTHO#M TKanu [1, 3].

Mox — MUKPO3/IEMEHT, HEOOXOIMMBIIA JUTs CHHTE3a FOPMOHOB IIIUTOBH/IHOI 5KENE3bI y YeI0BEKA, KOTOPHIE BBIOJN-
HSIOT CIeAyIonTie QYHKIUN, CTAMYJIUPYIOT CHHTE3 OelKa, Y9acTBYIOT B YIJIEBOJHOM H )KHPOBOM OOMEHE, YKPEIUIIIOT
HMMYHHYIO CHCTEMY, CHIDKAIOT YPOBCHD XOJIECTEPUHA, PErYIUPYIOT AESITEIHHOCTh HEPBHON CHCTEMBI, KOHTPOJIHPYIOT
YMCTBEHHOE W (M3WUECKOe pa3BUTHE opraHm3Ma. HemocTtaTok #oma BBI3BIBaET Cephe3HBIC HApyHNICHWS oOMeHa Be-
IIECTB, CIIOCOOCTBYET Pa3BUTHIO 6a3e10BOM 0OJIE3HH U CHIKEHHIO MMMyHHTETa [2, 3].

B kauecTBe NEPCHEKTHBHOTO CHIPBS IS CO3aHUsI (QYHKIIMOHAIBHBIX MPOAYKTOB MOKHO PacCMAaTpPUBATh HPYIO-
BYIO U MOPCKYIO PBIOY M HEPBIOHBIX THAPOOHOHTOB.

Pa3Butre npynoBoro peIOOBOJCTBA MO3BOJISET MCIONB30BaTh HANOOJIEE PACIPOCTPAHCHHYIO MPECHOBOIHYIO aK-
BaKyJIbTypy — KapIoB, TOJICTOJIO0HKA, OETI0r0 aMmypa U IpyTHe.

B kauecTBe 00BEKTOB HUCCIICAOBaHMS B pabOTE UCTIONB30BAIH KapIIOB U3 PHIOOBOIUCCKUX X03HCTB BopoHexkckoi
00J1aCTH KaK MPeJCTaBUTEINICH PECHOBOIHON MPYAOBON aKBaKYJIbTYPhl, MOPCKOTO OKYHS U KaJIbMapOB THXOOKEAHCKUX
KaK MPeJCTaBUTENICHf MOPCKUX THIPOOHOHTOB.

Omnpenenenne coaepkanus Mukpoasiementos (Fe, Cu, Zn, Mn, IipoBeseHo Ha aTOMHO-a0COPOIIMOHHOM aHAJIH-
3aTtope B oTaene Pu3nko-xuMudeckux ucciaenoanniit BHUBUUTI®uT.

PesynbraTh! Hccie0BaHN IPEICTABICHBI B TAOIHUIIE.

AHanm3 pe3ynbTaToB MPOBEACHHBIX MCCIEAOBAHUN ITOKAa3al, YTO IO YPOBHIO JKeje3a MICO Kapma 3HA4YUTEeNIBHO
MPEBOCXOUT MOPCKOTO OKyHs U KajbpMapa: 38,41 + 0,713ar/kr; 15,04 + 0,510ur/kr; 8,53 + O,25§Mr/1<r

Coaep:kanue MUKP03JIEMEHTOB B CheJOOHOM YacTH Kapna,
MOPCKOI0 OKYHS U KaJbMapa, MI/KT CBeXell TKaH!

COI[Cp)KaHPIC MHKPO3JIEMEHTOB, MF/KF CBEXel TKaHu
Ob6pasen
JKECIEC30 MEIb IIUHK Maprasen ﬁOH
Kapn 38,41 £0,713 0,76 £ 0,010 5,50 + 0,150 0,06 + 0,010 0,10 £ 0,011
MopcKoii OKyHb 15,04 £ 0,510 0,71 £ 0,020 7,06 + 0,085 0, 04 £ 0,020 0,70 £0,013
Kansmap 8,53 + 0,253 0,91 +0,013 7,44 + 0,042 0,13 +0,361 1,75 + 0,068

.
— P< 0,05k nokazaTesro 1Jis Kapra.

COOTBETCTBEHHO. [10-BUIMMOMY, 3HAYMTEIbHAS PA3HUIIA IO 3TOMY IOKa3aTelio CBA3aHa C TEM, YTO KHCIOPOIIEPEHO-
cAIMi GeoK Kapra, aHAJOIMYHbIA TeMOrJIO0NHY PbI0, B aKTUBHYIO HEOEIKOBYIO YaCTh BKIIFOUACT aTOM JKele3a, a y
KalpMapa — aToM meau [2].

Conepxxanure meau B Msce kansmapa (0,91 + 0,013mr/kr) Beiime, uem B msce mopckoro okyns (0,71 + 0,020
mr/kr) u kapma (0,76 + 0,0104r/xr).

YpoBeHs uuHKa B Msice kanbMapa (7,44 + 0,042ar/kr) Bblie, 4eM Yy MOPCKOro okyHs u kapra (7,06 £ 0,085 5,50 +
0,150Mr/Kr COOTBETCTBEHHO).

VpoBeHs MapraHia B Msice KaJbMapa MPEBBIIIacT YPOBCHb 9TOTO 3JIEMEHTa B Msice Kapiia U Mopckoro okyms: 0,13 +
0,361 mr/kr; 0,06 + 0,0104r/kr; 0,04 + 0,020ur/KT COOTBETCTBEHHO.

Conepxxanue iomaa B Msace kapros (0,10 £ 0,01ImMr/kr) D0BOJBHO HHU3KOE II0 CPABHEHHUIO C MOPCKO# pbIGoii (co-
JiepIKaHre HoJa B CBEXKeM TKaHu MOpckoro okyHs cocrasisier 0,70 = 0,013vr/kr), 103TOMY MPOAYKTHI C KCIOIb30Ba-
HHEM Msica Kapra TpeOYIT KOPPEKLHH 10 COACPKAHUIO HOa.

IIpomykThl, oboramieHHbIe HOAOM, MOKHO OTHECTH K ()YyHKIMOHAIbHBIM. C 3TOH TOYKM 3pEHUs, YIUTHIBAS JIO-
BOJIBHO BBICOKHIi YPOBEHB #i0/1a B Msice kampmapa (1,75 + 0,068 Mr/kr), ero meiecoobpasHo HCIIONB30BATh IS CO3/1a-
HUSI 9TUX TPOJYKTOB.

Takum 00pa3zoM, AJIs co3qaHust PYHKIHOHAIBHBIX IPOAYKTOB C BBICOKOHM GHOIOrHYECKOM LEHHOCTBIO LEeTIec000-
pa3HO HCIOJB30BaTh B KaUECTBE CHIPHS MPYAOBYIO PHIOY, BBOMS B PELENITYPY PHIOHBIX MPOAYKTOB B Ka4eCTBE MOTIOJ-
HUTEIBHBIX HCTOYHHKOB MHKPO3JIEMEHTOB MSICO KaJlbMapa THXOOKEaHCKOTO.
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JLH. AngeeBQD
HCCJIEJJOBAHUS PEOJIOTTYECKHUX CBOMCTB MEJIA

HatypanbHbIil Mef SBISCTCSA CIOXKHONW OMOJOTMYECKONM CHCTEMOMN, XMMHUYECKHH M TBUIBIIEBOW COCTaB KOTOPOM
CYIIECTBEHHO OTIMYACTCS IS pa3IMIHBIX COPTOB Mena. BHIOBOI M KOMMYECTBEHHBIH COCTaB IMBUIBITH,

Puc. 1. [Isub1eBbIE 3epHA METOHOCHBIX PACTEHUI:
1 —nuner;, 2, 3— danennn; 4—rpeunxu; 5— maka, 6—KieBepa KpacHOTO;

7—xineBepa 6esnoro; 8— akanuu; 9—scnaprera; 10— Oepessl; 11— JICIUHEL,

12— Boionka; 13— noaconneunnka; 14— onysanunka; 15— kunpes; 16— UBbI;

17—-orypua; 18— wmenyuuisi; 19— rropunisl; 20— Bacunbka; 21— Cypenkuy;

22— 06ynpsr;, 27—wmandes; 24— xnonyatHuka; 25— ThIKBBI

HaxoJsIlencs Meze, 3aBUCUT TAK)KE OT BHJIOBOIO COOTHOILLEHHUS MEJOHOCHBIX PacTEHMi, CTPOEHMs LBETKa, pa3Mepa

MBUTBIEBBIX 3€PEH, MOPOJIBI MUYEI, HHIHUBHIYAILHBIX 0COOCHHOCTEH mueanHoi cembr (puc. 1).
YcTaHOBIIGHO, UTO B KaXJIOM MEJE COIAEP>KUTCS HE OJMH BUJ MbUIbLIBI, a HECKOJIbKO. Tak, Hampumep, B MOACOJ-
HEYHHUKOBOM M TPEUYMUIIHOM MEIE COAECP>KUTCS IO LIECTh BUJOB NbLIbLBI. BACUJIEK, TOHHHUK, KIIEBEP, MOJCOITHEYHHUK,

YPaGora BEIMONHEHA IO PYKOBOACTBOM KaHJ. nel. Hayk, pou. TI'TY E.W. Mypatosoii.



MYCTBIPHUK U 3CHAPIET B MEPBOM Cliydae, a BO BTOPOM, rpednxa, JOHHHUK, KIEBEp, MOJCOIHEYHUK, TyCTBIPHUK U 3C-
naplier.

st Toro 4To0BI OMPEAEIUTD COIEPIKAHUE MbUIbIBI B MEIC, bLUIbIIEBbIC 3epPHA KOHLIEHTPUPYIOT U3 PACTBOPa Meaa
LHeHTpU(YrUpOBAHNUEM, TOTOBST IIPENapaT JJsi CBETOBOW MUKPOCKOIHH, HACHTU(GUIUPYIOT ONpPEACICHHOE KOIHIECTBO
MBUTBLEBBIX 3€PEH U BBIYHCIISIOT MPOLEHTHYIO JIOJIO MbLIBLIEBBIX 36PEH OTACIbHBIX BUIOB OT OOIIEro YMciaa yYTSHHbBIX
MBUIBLEBBIX 3€PEH, T.€. ONMPEACISIIOT YaCTOTY BCTPEYAEMOCTH MbUIBLEBBIX 36PEH OTACIBHOTO BH/A PACTCHHIA.

[pu npoBeeHNH UCCIIEIOBAHUIN TBUIBLIIEBOTO COCTaBa 0OPA3I0B MOJCOIHEYHUKOBOTO M IPEUUIIIHOTO Me/a, ObLIO
BBISIBJICHO, YTO B MOJCOJHEYHUKOBOM MeJe WX NpuMepHo B 2,5 pasa 0ojbliie, YeM B TPEUMIIHOM. Pa3Mepbl MbUIbIbI
(33,9 ... 39,84xM y moaconHeYHHKOBOrO M 47,6X 42, 5MKM y TpedHIIHOro Menaa), GopMa U XapakTep HOBEPXHOCTH
paznuuHbl (ChepruecKkoif, MOKPHITOM JATMHHBIMY IIUIMAMH Y MOJCOJHEYHHKOBOIO MEJA U IJUIMIICOUIHON TIIAJKOH Y
IPEYHUIIHOTO Meaa). VICXost U3 3THX MoKas3aTtelieii MOXKHO OOBSICHUTD 3aMETHOE OTJINYUE B 3HAYCHUSIX BSI3KOCTH 00pa3-
LIOB, TIPEJICTABJICHHBIX B Ta0I. 1.

Bosbinasi BeMuMHA yAEIBbHON OBEPXHOCTH YACTHIl TUCTIEPCHOM ()as3bl B Cilydae MOJCOHEYHHKOBOTO MeJia pH-
BOJIUT K YBEJIHUYCHHUIO COMPOTHUBJICHHS YaCTHUI] [IPU CABUIOBOM TEYEHHH, [I0ITOMY €ro MepeBO| B IUIACTHYHOE COCTOSI-
HUE TpebyeT Oosee MPOIOKUTEILHON TEPMUUECKON WIIH TEPMOMEXaHHMIECKOW 00paOOTKH MO0 CPAaBHEHUIO C TPEUHIII-
HBIM.

Taoauna 1
Bs3kocth mocie
Bnaxnocts Mena, | HauanbHas Bs3- BszkocTs nocne repmocra- o
Coprt mMena Yy TEepMOMEXaHNIECKOil 00paboTKH,
( KocTb Mena, I1ald tuposanus, I1ald Mad

Iloaconueu-
HHUKOBBIA 16,7 326,4 291,2 134,3
I'peunninbrit 17,2 130,7 85,6 245
Iloaconueu-
HUKOBBIHA 18,1 240,1 189,1 82,4
I'peunninbrit 18,8 98,3 50,5 12,2

Taxum 06pa30M, MN3YyUYCHHUC XapaKTepa BJIUAHUSA BJIAKHOCTU U NAJIMHOJIOTHUYCCKOI'0 COCTaBa MCcJia Ha €ro peoJIoru-
YeCKHE CBOMCTBA IIO3BOJIUT C(l)OpMyJ'IPIpOBaTL 3aJavdy ONTHUMHU3AlUU Ipolecca TEMIICpUPOBAHUA IPU ITPOU3BOACTBE
IIPOAYKTOB HAa OCHOBC MEa C LECJIbIO CHUXXCHHUA DHEPro3arpar U rnoTrepb OHOJIOTMYECKH aKTHBHBIX BCIICCTB.
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PA3PABOTKA XJIEBOBYJIOUYHBIX U3JIEJTAA
®YHKIIAOHAJBHOT O HASHAYEHHUSA C UCMOJb30BAHUEM OBOT ATUTEJIEM PACTUTEJIBHO-
'O NPOUCXOXKJIAEHUA

OnHUM 13 BBIIAIOIINXCS TOCTIKEHUHN KOHIa XX B. SBISETCS pa3pa0d0TKa KOHIENIHH " (YHKIIMOHAIBHOTO THTA-
uus”. K npoaykraM (yHKIHOHAIBHOTO MUTAHUS, 10 ONPEACICHHIO akagaeMuka B.A. TyTenbsHa, OTHOCATCS MPOMXYKTHI
C 3aJIaHHBIMHU CBOMCTBaMHU, 0OOTAIEHHBIE CCEHIIUATBHBIMU MUIIEBBIMU BEIIECTBAMU M MUKPOHyTpueHTaMu. OCHOB-
Hasl [[eJTb STHX [IPOJYKTOB — MOJIEPKaHIE U BOCCTAHOBICHUE HOPMAILHOM JKU3HEESTEILHOCTH OPraHU3Ma YeI0BeKa.

B nacrosiee Bpemst 3Q(HEKTHBHO TPUMEHSIFOTCS CIIEAYIONIHE OCHOBHBIE BHbI ()YHKIIMOHAIBHBIX HHIPEAUCHTOB:
MHUIIEBbIe BOJIOKHA (PACTBOPHMbBIEC U HEPACTBOPUMEBIE); BUTamuHubl (I, rpymmer B, A u 1p.); MUHepasbHbIC BEIeCTBa
(Ca, Fe, Mg, |, Se, P)jonnneHacsIeHHbIE )KUPBI (PACTUTENBHBIE MACIIaA, PHIOHH KUD, (W3- U W-6-KHPHBIE KUCIIOTHL);
anTnokcuaanThl (B-kaporuH, sBuramun C, BuraMuH E — o ~TOKO(EpOJIBI); IPOOHOTHKY — IPENapaThl HEKOTOPBHIX BHIOB
MOJIE3HBIX KHUBBIX MUKPOOPTaHU3MOB; MPEOHOTHKU — OJIUTOCAXaPH/IbI, KaK CYyOCTpaT AJIsl MOJIE3HBIX OaKTEpHi.

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM J-Pa TexH. Hayk, mpod. BITA JLII. Iamenxo.



WHrpeaureHTsl, NpuAaoIine NpoayKTaM (yHKIMOHAIBHOCTD, JOJDKHBI COOTBETCTBOBATH CIIEIYIOUIMM TPEOOBAHU-
SIM:

—  ObITh MOJIE3HBIMH ISl TIUTAHUS U 3[JJ0POBbsI, IPH STOM [IOJDKHBI ObITh HAYYHO 00OCHOBAHBI MOJIE3HBIE KaueCcTBa
U ONpe/IeNICHbI eXKEHEBHbIE JI03bI;

—  OBITh OE€3BPEIHBIMY C TOYKH 3pEHUS COATAaHCUPOBAHHOTO IMUTAHUS,

- uMeTh pUKCUpOBaHHbIE HUIMKO-XMMUYECKUE OKA3aTeIN  TOYHbIC METOIMKU MX ONPEICIICHNUS;

— HE CHIDKATh MMUTATEIBHYIO [ICHHOCTh MMHUIIEBBIX POIYKTOB,;

- yHnoTpeOJIAThCS MepopaIbHO KaK OOBIYHAS TIHIIA;

- WMeTh BHUJ OOBIYHOI IMUIIH, HE BBITYCKATHCSA B TAKHX JICKAPCTBEHHBIX (hopMax, KaK TaOJIETKH, KaICyJbl, IO-
POIIKY;

—  ObITh HATYPAJIHHBIMHU.

Kak BUIHO W3 BBINICH3IIOKEHHOTO, B PEIICHUU BOIPOCA TI0 CO3JaHUI0 (PYHKIIMOHAJIBHBIX MPOJYKTOB HEOOXOAUM
KOPHOPATHBHBIN MOJXO0J, MPH 3TOM OCHOBO AJIsl HUX MOTYT CIY)XXHUTb H3/eNusi XJeOONneKapHOil MPOMBIIIIICHHOCTH.
OHHU XapaKTEepU3YIOTCS BBICOKOW JHEPreTHUECKOW IEHHOCTHIO, JIETKOW IMepeBapHBAEMOCTHI0O W XOPOIIEH yCBOSEMO-
CThIO, IPUSITHBI HAa BKYC, JICIIEBIIE OOJIBIIMHCTBA APYTUX MPOAYKTOB IUTAHUS, [UIMTEIBHOE BPEMsi MOTYT COXPaHSITh
notpeduTenbckue cBoiictBa. Ocoboe BHUMAHHUE 3aCiTy)KHBAIOT KOMIUIEKCHBIC WHIPEAUEHTHI, COAEPIKAIIME MOITHOLEH-
HYI0 OEJIKOBYIO COCTaBIISIIOIIY IO, MHHEPAIIbHbIC BEIECTBA, BUTAMHHBI.

B Hacrosiiee Bpemsi 1Sl yIy4IIeHHs! CTPYKTYPbl aCCOPTUMEHTa XJIeO00yIOUHBIX U3/ACIHUN MPOBOASTCS UCCIIE0-
BaHUs 10 Pa3pabOTKE W BHEAPCHUIO COBPEMEHHBIX TEXHOJIOTHUI, IPUMEHCHHUIO HOBBIX BHJIOB CHIPbhs, KOTOPHIC ITO3BOJIH-
JU OBl TOYYUTh U3MIENUs (PYHKIUOHAILHOTO Ha3HAUCHMS, O0JIAIAI0NIUE XOPOIIUMH MOTPCOUTEIILCKUME CBOMCTBAMH,
U OTHOCSTCS K (DYHKIIMOHAIBHBIM IPOYKTaM.

Hcnonp3oBanue B XJIeOOMEKApHON MPOMBIIIICHHOCTH 00OraTUTENeH M3 HETPAIUIIMOHHOTO CHIPhs MTO3BOJICT HE
TOJILKO TMOBBICUTH IHUIIEBYIO IIEHHOCTh XJIEOOOYIOYHBIX U3ICIUi, MHTCHCHU(DHUIMPOBATh TEXHOJIOTHUCCKUH Mpolece,
JIOOUTBCSI SKOHOMHUH PECYpPCOB, HO M HPHUAATh W3ICIHI0 AMETHYCCKYIO U JIe4eOHO-NPO(UIAKTHYECKYIO HAMpaBIICH-
HOCTb.

BHejipeHre HETPaAUIHOHHOTO ChIPhsl B MPOMBIIUICHHOCTH IPOUCXOIUT MO IBYM HAIPABJICHHUSM: CO31aHIE HOBBIX
peLenTyp U 3aMeHa OJIHUX BHIOB ChIPbs IPYTUM, pa3paboTKa paluoOHAIBHBIX MyTeH UX MPUMEHEHHs JOJDKHA OCYIIECT-
BIITBCSL C YIE€TOM (DYHKI[HOHAIBHBIX CBOWCTB (CTPOTO WHIMBUAYAIHHO JJIS Pa3HBIX BHUIOB M3ICIWH) W BIMSHHSA Ha
PEOJIOrHYEeCKUE XapaKTEePUCTHKH M0J1y(HhaOpUKAaTOB M Ka4eCTBO MPOAyKIUHU. K TaAKOMY CHIPbIO MOKHO OTHECTH JAHKOH
U THIKBY.

JlaiikoH — aHANOT HAalIeH PeNbKH, JOCIOBHO HA PYCCKHIL SI3BIK HA3BAHKE OBOIIA MOXKHO IEPEBECTH KaK "O0JBIION
kopeHb'. KopHu naiikoHa COYHBIC, HEXKHBIC M IMOYTH HE MMEKOT CHCIH(YUISCKOrO PEeIECYHOTO OCTPO-TOPBKOTO BKYyCA.
Tak ke Kak pefibka U peauc, TaHKOH COAEPKUT MHOTO COJICH Kayus, BRIBOJSIINX BMECTE C M3JHUIIHEH BOJIOW U3 Opra-
HU3Ma SIOBUTHIC MPOIYKTH OOMEHA BEIIECTB, NUTAKK. J[aWKOH COMEPIKUT COJNM KaJbIlvsl, MarHus, jkenesa, Gocdopa,
KJICTYaTKY, IEKTUHOBBIC BEIICCTBA. B HE3HAYUTENHHBIX KOJUYECTBAX OH COACPIKUT BCE BUTAMUHBI IPpyINbl B u BuTa-
muH C. B 60b110M KOJIMYECTBE OOHAPYKEH OeTa-KapOTHH, KOTOPBIA YKPETIISAET IMMYHHUTET.

JlalikoH oOaaeT JiedeOHBIMU CBOMCTBAMM: OYHINAET NIEUYCHb U ITOYKH, PaCTBOPSET KaMHH. B HEM B OOJIBIIIOM KO-
JIMYECTBE UMEIOTCS (DUTOHIK/IBI, T'YOUTEIbHO ACHCTBYIOLIME HA MUKPOOBI M 3aUIIAIONINE JIOIei OT HHPEKIHOHHBIX
3aboseBannii. KopeHb comepxuT cnienuduueckre OEIKOBbIE BENIECTBA, CACPKUBAIONIE POoCT OakTepuid. JlaiikoH o6ia-
JIaeT aHTUCENTHYCCKUMH CBOWCTBaMH, 3aMe/UISET pa3MHOXKEHHE OaKTepuii, Omaromapst couepKaiiemMycsi B HeM JIn30-
uuMy. KopHeruior iCosib3yroT Mpy MPOCTy/ie, B KauecTBe OAKTEPHUIIUAHOTO, AaHTUCENITHYECKOTO U JieueOHOro cpecTBa
mpu 3a00JICBAHUSIX KEITYHOTO MY3bIPS M TCUCHH, JUIS YIy4IICHHUs pa0OThl KUIICUYHUKA. J[alKOH MOXET IIUPOKO HC-
MOJIb30BATHCS TPU MPOPUIAKTHISCKOM JICUCHHH OOJIHBIX CaXapHBIM quabeToM u npu obnydenuu. KopHeruion nose-
3€H IS MPO(MIIAKTHKH U JICUCHUS aTEPOCKIICPO3a, PA3IMYHBIX CEPICYHO-COCYTUCTHIX 3a00ICBaHUIA.

TrikBa 0COOCHHO MMOJIC3HA TIO3IHEH OCECHBIO U 3MMOIA, KOT/Ia aCCOPTUMEHT CBEKUX OBOINEH OTpaHUYEH. JTO IICH-
HBIU JIe4eOHBIN U TUCTHYCCKUI MPOAYKT. PhbKas KpacaBuila — YEMITHOH CPEIU OBOIICH MO COMepKaHUI0 xKene3a. He-
cMoTpst Ha To yTo Ha 90% THIKBA COCTOUT M3 BOJIBI, 3TO OOTaThli HCTOYHUK BUTAMUHOB, MHHEPAIIbHBIX COJICH, a TAKKe
OpraHUYecKuX KHUCIOT. ACKOPOMHOBAs KUCIOTA CIAceT BaC OT OCEHHMX MPOCTY[], BATAMUHBI IPyIIbl B moMoryT crpa-
BUTBCS C YCTAJIOCTHIO, PA3IPAKUTEIBHOCTHIO M OECCOHHUIICH, a TAK)KE YKPEIST Balld BOJOCHI U HOI'TH, OeTa-KapoTHH,
npeoOpa3yoiIniics B HAllleM OpraHu3Me B BUTAMHH A, YJIYy4YIIHT 3peHHe. B MSIKOTH U ceMeukaX THIKBBI TAK)Ke COAEp-
JKHUTCSI MHOTO BUTaMuHa E, KOTOPBIH, SIBIISSICH 3aMeYaTeIbHBIM MPUPOAHBIM aHTHOKCHUIAHTOM, YKPEIUISIeT UMMYHHTET,
MPEAYNPENKAACT HOSBICHHE MPEKACBPEMEHHBIX MOPILIH, 3aLUIIAET KOXY OT CTapEHHs U yiIydliaer paboTy cepAedHo-
cocyaucTol cuctemsl. Eie Ba BUTaMUHA, COACPKAIIKCCS B ThIKBE, —BUTaMUHBI K 11 T. DTH BUTAMUHBI IPUCYTCTBYIOT
B JIOBOJIBHO OIPaHUYCHHOM KOJIMYECTBE MPOAyKTOB. Burtamun K HeoOXomum misi cuHTE3a OEJIKOB KPOBH M KOCTHOM
TkaHu. Burtamua T cnocoOCTBYeT CBEPTHIBAHUIO KPOBU M 00pa3oBaHHI0 TPOMOONHMTOB. biaromapst 5ToMy OH OYCHB
Ba)XCH B MPEIOTBPAILCHUH HEKOTOPBIX (hopM aHemuu. Takke OH CIIOCOOCTBYET YCKOPCHHIO OOMEHHBIX MPOIECCOB B
opranusMe. Buramun T cmocoOCTBYeT yCBOCHHIO TSKEIOW MHIIM W MPEISTCTBYET OXHpeHuioo. HaBepHoe, MIMEHHO 3a
9TO CBOMCTBO THIKBY TaK JIFOOSAT AMETOJOT'H, KOTOPHIC PEKOMCHAYIOT HaJeraTh Ha IOJIC3HBIH OBOIN BCEM, KTO TaBHO
MEUTAET PAcCTaThCs C JIUITHUMH KAJIOTPaMMaMH.

XUMHUECKHUI COCTaB IUIOMOB THIKBBI OOrar W pa3HooOpaseH, a KaTOPUHHOCTh UX Hu3Kas. CeMeHa ThIKBbI (C KOKY-
poii) comeprkar Ha cyxyro Maccy B cpexneM 30% ceiporo Oenka, 28 ... 35%chiporo xupa, 9% pacTBOPUMBIX YIJIEBOIOB,
18% nemmonossl u 3,4% 3omel. Snpa cemsH comepxar 32 ... 40% macia, B COCTaB KOTOPOTO BXOJWT JIMHOJICBAst
(43 ... 57%),onennoBas (24 ... 41%),1aIbMUTHHOBAS U CTEAPMHOBAsE KUCIOTHI, CYMMa KOTOPBIX cocTasiser 15 ... 30%.



Macio ceMsiH THIKBBI HEBBICBIXAIOIIEE, B HEM COJCPKUTCS OOJIBIIOE KONMMYeCTBO BuTamuHa E. 113 OenkoB B ceMeHax mpe-
obnamaet ro0yuH, B KOTOPOi BXOAAT aMUHOKHCIIOTH (%): aprunun 14,5, ructuaun 3,3, musun 2,2, tuposud 2,8, mpo-
e 2,9, punrodan 3,8, acmaparnaoBas kuciora 4,3, rimyramuHoBast kuciaoTa 13,3,a30T B pasHbix hopmax — 18%.B ms-
kot wionoB 70 ... 94%goze u 6 ... 30%cyxoro BeriecTsa, coaepxkamero 1,5 ... 15%caxapos; 4 ... 23%KkieTyaTKu 1
reMuIesuTono3sl; 10 24% kpaxmana; 0,3 ... 1,4%mnekrunoB; 1 ... 3%azoructeix Berects; 0,5 ... 0,7%cwiporo xwupa,
0,1%xkucnot; 0,4 ... 1,4%somns1; 25 ... 40Mr% ackopOMHOBOM KUCIOTHI, 2 ... 28Mr% kapoTuHa. [1n0a61 THIKBBI conep-
ar taoke ¢putrH, Butamuasl Bl, B2, PP, E, MHOTO MuHEpanbHBIX BemiecTB: Kauit — 170 kanpuuit — 40, maraunii — 14,
dochop—25,:xene3o — 0,8mr / 100r.

OPI'AHOJIEINITHYECKHE TIOKA3ATEJIH KAYECTBA H3JEJIHA, OBOI'ALIIEHHOI'O ITFOPE H3 KOP-
HEIJIO/[OB ,ZZAP?I( OHA U ThIKBAI, OT/IHHAIOTCA BOJIEE APKO BbIPAXKEHHBIM APOMATOM, HHTEH-
CHBHO OKPAIIIEHHOH KOPKOH; FOJIEE JIACTHYHBIM, TOHKO I[TOPHCTBHIM MAKHIIIEM.

B pesynbrate mccenoBanuil pazpaborana perentypa xiae0o0yaouHoro u3nenus GyHKIMOHAIBHOTO HA3HAYCHUS
Ha OCHOBE IMIOPE M3 KOPHEILIOAOB JAaiiKOHA W THIKBBI. [If0pe U3 KOPHEIUIOAO0B TaiKOHA — MCTOYHHK BUTAMHUHOB T'PYIIIIBI
B, munepansubix BemectB — K, Fe,Ca, P,kieryaTku U IeKTHHOBBIX BeliecTB. [10BBINICHHOE COACPIKAHNE MEKTHHOBBIX
BEIIECTB U KJICTYATKH CIIOCOOCTBYET YIIYUIICHHIO KAYECTBA TOTOBBIX M3JCIHHI, @ YIIIEBOJAOB — CKa3bIBACTCs Ha BKYCE U
apomare. Ero BHECEHHE CITOCOOCTBYET CHIKCHHIO YHEPTETHUCCKOM ICHHOCTH U3ICIIHS.
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HAHO®UJIBTPALIMS HA ATIIIAPATAX C HU3KMM YPOBHEM KOHIIEHTPAIIMOHHOM MOJISIPU-
AN

HanoduabTpaloHHbIE KEPAMUUYECKHE MEMOPAHbI MPEACTABIAIOT COO0M MUIMHIPUYECKHe TPYOKU (OHO- U MHO-
TOKaHAaJbHBIE) U COCTOSAT U3 KPYIMHOMOPHUCTOM MOMMO0KKHA M HAHECEHHBIX Ha TMOJI0KKY MEMOPAHHBIX MHKPOIOPHUCTHIX
cioeB. Matepuai MOJUIOKKH — BBICOKOUMCTBINA okcup amtomunus (y-Al,Os); marepuan memOpanubix cioeB Al,Os;
ZrOy; TiO,; CeQ.

OCHOBHBIC TPEUMYIIECTBA COCTOAT B CIICAYIOUICM: CYIISCTBCHHO OOJIbINAs MOPUCTOCTh W MPOHHLIAEMOCTh 10
CpPaBHEHHIO C M3BECTHBIMH HAaHO(DHUIHTPAIIMOHHBIMH TOJIMMEPHBIMA MeMOpaHaMH, HAIlPpAMEp SACPHBIMH (PUIBTPaMH.
ITopucrocTs HaHO(DUIBTPALIMOHHBIX KepaMuYecKuXx MemOpan mocturaect 50%, B TO BpeMsi Kak MOPUCTOCTD SIAECPHBIX
¢mIBTPOB HE TpeBhImaeT 5% Mpu OTpaHUICHHBIX BOZMOXKHOCTSAX PETYINPOBAHNS IOBEPXHOCTHBIX CBOMCTB M 00IacTeit
HCTIONB30BaHus. Vcronp30BaHue pa3IUMIHBIX 110 MIPUPOJE OKCHIOB IIPH U3TOTOBICHUN CEIEKTUBHBIX CIIOEB KepaMuie-
CKHX MEMOpaH MO3BOJICT CYIIECTBEHHO PaCIIUPUTh 00JIaCTh MPUMEHEHHS HAaHO(PUIBTPAITMOHHBIX MEMOpaH Oyraromapst
HUX BBICOKOW XMMHYECKON U TEPMHUUECKON CTOMKOCTH, MEXaHUYECKOU TIPOYHOCTH, BOBMOKHOCTH BapbHUPOBAHUS UX I10-
BEPXHOCTHBIX CBOWCTB (3HAK M BEIMYMHA MMOBEPXHOCTHOT'O 3apsija, aJCOPOIMOHHAS CMOCOOHOCTh, KaTaIUTHYECKas
aKTHBHOCTH U 1p.) [2, 3].

B nmanHOI1 cTaThe MPUBOMATCS OMMCAHUEC KOHCTPYKIMU ¥ MPHHIUNA PabOThl MEMOPAHHOTO MOJAYJIS C KepamMHyc-
CKUMU MeMOpaHaMU, SBJISFOIUMUCS Ha CETOMHSIIHUMN JICHb HanOoJiee BOCTPCOOBAHHBIMH B MUIIEBOM MPOMBIIIIICHHO-
CTH.

BHauase OCyIIEeCTBISIOT MO[a4yy JIEKTPUIECKOT0 TOKa Ha 00MOTKH 3jekTpomarauTa 1 (puc. 1), B pe3ynbrare Ko-
TOPOI SIKOPH (HE TTOKa3aH), COCMUHEHHBIH ¢ ToNKaTeneM I 7TOABMKHOTO TIOPUCTOTO Tena 6, COBEpIIast MOCTYIATENbHOES
MEPEMEIICHHE B KOPIYCHOM IIMINHIAPHYICCKO aetanu 16w ¢uanie 12y3/10B TpeHUS, CKUMACT NPpyKuHy 18U mepexo-
IIUT U3 CBOETO HAYAJIBHOTO IOJIOKEHHSI B KOHEYHOE, TIPH KOTOPOM COBepIIaeTcs paboTa Mo yAepKUBAHUIO TIOABIKHOTO
MOPHUCTOTO Tesia 6 BHYTPU HEMOBHIKHOTO MOPHUCTOTO Tesa 5 B MOJIOKEHUH, [TPU KOTOPOM COBMELICHBI TOPLEBbIC IJI0C-
KOCTH yCEUEHHBIX KOHYCOB HEMOJBWKHOTO 5 ¥ MOABUIKHOTO 6 MOPUCTHIX TEIl C TOPLEBBIMU [IOCKOCTSAMH IIMJIHHAPOB
9THX TeJ, T.€. 00pa3yeTcsi KaHall IEPEMEHHOT0 cedeHus (puc. 2).

3areM UCXOMHBIN PacTBOP MOJACTCS C TIOMOIIBIO MaTpyOKa 3B KaMepy 2, OTKyHa OH, PO OTBepCTHS BO (hiaHIe
(ITaHIEBOTO COCAMHEHUS 4, HATIPABJISICTCS B MEMOPaHHBIN KaHAI IEPEMCHHOTO CCYCHUS.
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Puc. 1. O6mmii Bua MeMOPAHHOT0 AaNNAPaTa ¢ ePeMEeHHBIM ceYeHHeM I0TOKA:
1 —snexTpoMaruut; 2— KaMepa Juisi BBOJA HCXOJHOTO PacTBOPA,;
3—naTpy0OK /i1 BBOJIa HCXOJHOTO pacTBOpa; 4 — (aHIeBOe COSTUHCHHUE;

5 — HemoIBIXHOE TTOPHCTOE TENIO; 6— IMOABIKHOE IIOPUCTOE TEIIO;
7—Kepamudeckas MeMOpaHa; &—kamepa AJIs1 BbIBOJA (pHUIbTpaTa U KOHIEHTPATa,;
9— dnanueBoe coenunenune; J0—natpyOok s BbIBoja GUIIbTpaTa;

11— natpy0OoK I BEIBOJIA KOHIEHTpaTa; 12— ¢uaner;

13— natpy0ok 1ust BeIBOJa puiibTpata; 4 — Hanpasisiomas BTYJIKa;

15— 1mmmuunp; 16— xopmycHas neraib, 17— Tonkarens; 18— npyxuHa

[powenmnii yepe3 KepaMHUECKyl0 MEMOpaHy / HEIOJBM)XKHOT'O HOPUCTOrO Tena 5 GUiIbTpaT MOCTYNaeT B I10-
JI0CTh, 00pa30BaHHYIO HAPY)KHOM IMOBEPXHOCTHIO HEMOABM)KHOTO IOPHUCTOTO Tela 5 ¥ BHYTPEHHEH [TOBEPXHOCTBIO IIU-
nuHApa 15 oTKyna OH OTBOJUTCS MPU IOMOINH naTpyoka 1.3

OIHOBPEMEHHO € 3TUM TPOLICIIINH Yepe3 KepaMUIeCcKyr0 MeMOpaHy / IOJBM>KHOTO HOPUCTOTO Tena 6 puibTpar
HOCTYIIaeT B IIOJIOCTh, 00pa30BaHHYIO TOPLEBOH INIOCKOCTBIO TONKATENs £ 71 BHYTPSHHEH MOBEPXHOCTHIO ITOABHKHOTO
MOPHUCTOTrO Tesia 6, OTKy/a OH yAaJseTcs NpHu nmoMoliy natpyoka 10 coeJMHEeHHOTO C HapaBIsoel BTynkoil I4noa-
BM)KHOT'O TIOPUCTOTO Tejla 6 nocpeacTBoM rodppupoBanHoro sneMenrta 9. O6pasyroluiicss KOHIEHTPAT OTBOIUTCS Yepes
otBepcTHs BO (uianne J2¢uaHueBoro coequHeHNs 4B Kamepy &, OTKyAa yAajsieTcs Ipy oMoy narpyoka 7.1

Ilocne TOro, Kak NMOHU3ATCS CENEKTHBHOCTh M NPOHHLAEMOCTh KEPAaMHYECKHX MeMOpaH /7 HENOIBIKHOTO 5 U
MOABMKHOTO 6 TIOPUCTBIX TeJI, OTKIIOYAIOT MOAAdy 3JIEKTPUYECKOT0 TOKa Ha OOMOTKE 3JIeKTpOMaruura I, B pe3ynbpTaTe
4ero moji JeWCTBHEM MpyKuHbI 18 akopb (He MOKa3aH), COBEpIUas MOCTYNATENbHOE MepeMeleHHe B KOPIYCHOU LU~
nuHApuYecKoi netanu 16wm dnanne 12y350B TPEHUs, IEPEXOIUT U3 CBOETO KOHEYHOTO IOJI0KEHHS B HaYaIbHOE, IIPH
KOTOPOM COBMEIIEHBI TOPLEBBIE INIOCKOCTH YCEUSHHBIX KOHYCOB U IIMJIMHAPOB HENIOABM)KHOTO 5 U MOJBIKHOIO 6 10-
PHCTBIX TE,
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Puc. 2. K onucanuio npuHIUNa aeiicTBUsi MeMOPaHHOTO
anmnapara c nepeMeHHbIM ce4eHHeM MOTOKA

T.C. MCXKAY HAPYKXHBIMU NOBCPXHOCTAMU YCCUCHHBLIX KOHYCOB HCIIOABUKHOTO 5u IIOABHXKXHOTO 6H0pI/ICTLIX TCI 06pa-
3YIOTCA CYKAOMINECA KOHNIECKNE KaHaJIbl C MUHUMAJIbHBIM KOJIBIIEBBIM 3a30POM.

HpI/I 06p3.30BaHI/II/I CYKAOMMUXCsl KOHMYCCKNX KaHAJIOB MEXAY HAPYKHBIMHU ITOBEPXHOCTAMHN YCCUCHHBIX KOHYCOB
HCIIOABUXKHOT'O 5u IIOJABHXXHOT'O 5H0pI/ICTI)IX TCJI HOTOK UCXOAHOTO paCTBOPA, HAIIPABJIAACH B OTU CYKAKOIIUECSA KOHU-



YCCKNE KaHaJIbl, IPETCPIIEBACT YBCINUYCHNUEC CKOPOCTU U YMECHBIICHUC MABJICHUSA, T.C. UBMCHCHUEC OCHOBHBIX THAPOIN-
HaAMHUYCCKHX XapaKTCPHUCTHUK.
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INPUMEHEHMUE PA3JIMYHBIX CIIOCOBOB
OCBETJIEHUSA SKCTPAKTOB TOIIMHAMBYPA,
MHMOJYYAEMBIX ITPU ITPOU3BOACTBE UHYJINHA

He cekper, 4T0 crcTeMa MUTaHKs OKa3bIBAET HEMOCPEACTBEHHOE BIHMSHHE HA 3/[0POBbE, MMOCKOJIBKY U3 MHIIHA MBI
noJjiydyaeM Bce HeoOXOoMMble HaM BellecTBa. Ha mojkax Halux Mara3MHOB Hapsay ¢ OOBIYHBIMHU MPOIYKTAMH MOXKHO
HAWTH U QYHKIHMOHAIBHBIC TPOJYKTHI, COAEpIKalie 100aBICHHbIE BUTAMUHBI, MHHEPAJIbI, MUILEBbIE BOJOKHA, IPO- U
NPeOUOTUKH, MOJUHEHACHIIIEHHBIE UPHBIE KUCIOTHI U T.A. [IPOJYKTHI ¢ MPeOHOTUKAME B 3TOM PSly 3aHHUMAIOT 3a-
MeTHOe MecTo[1].

OCHOBHBIMU TIPEJICTABUTEISIMU TPEOUOTUKOB SBJISIOTCS UHYIIUH, GPYKTOOIUIOCaXapuibl, IEKTHHBI, FAIAKTOMAaH-
HaHbI U JIp. [Ipy 9TOM UHYIIUH U OIUTOPPYKTO3a — CaMbIe BCECTOPOHHE M3YUCHHBIE MPEOHOTHKH, [l KOTOPBIX JIOKa3aH
LEJIBIA PSIl CBOMCTB, KpaliHe BAYKHBIX JIJISI UX UCIIOJIb30BAHUS B MUTAHHH.

Tak, Ha Kadeape OHOXUMHHM U MUKPOOHONIOTHH BOpPOHEKCKON TrOCYIapCTBEHHOM TEXHOJIOTHYECKOM aKajeMuu
pa3paboTaHa TEXHOJIOTHUS MOJTyYSHHs] MHYJIMHA U3 WHYJIMHCOAEPIKAIIEr0 PACTHUTENHLHOIO ChIPbs. B X0/e MpOBeAEeHHBIX
MATEHTHBIX MCCIIEJOBAHUI 110 TeMe Hallell paboThl ObLIO BBISBICHO, YTO CPEIH M3BECTHBIX CIIOCOOOB MONYUYCHUS HHY-
JIMHA U3 WHYJIMHCO/EPIKAIIETO ChIPhS HE CYHIECTBYET OTEYECTBEHHON TEXHOJIOTHH MPOU3BOJICTBA UHYIIUHA, aIalITUPO-
BaHHO# K MPOMBIIIJICHHBIM YCIIOBUSIM. B GOJIBIIMHCTBE MMpeyiaraéMbiX CHOCOOOB MOJMYYal0T HHYJIHH-TIEKTHHOBBII KOH-
LEHTPAT WK UHYJIHH COBMECTHO C (PPYKTOOIUrOCaAXapUAAMH.

B kadecTBe MHYITUHCOIEPIKAIIETO PACTUTEIHLHOTO CHIPhS UCIOIL30BaIN KIIYOHH TOMMHAMOypa u "CymeHbIld" To-
nuHaMOyp B Bujie ununcoB. OHa u3 npobiieM MoTyueHHs UHYJIHHA U3 YUIICOB 3aKJIF0YAETCS B TOM, UTO MPHU IKCTPAKIMU
U3 CBIPbsl B PACTBOP MEPEXOJAT HE TOJIBKO MHYIMH U (PPYKTOOIUrOCAXapujibl, HO U KPAaCsIHe BEIIECTBA, CIOCOOCT-
BYIOIIME MOJyYSHUIO TEMHBIX COKOB, IEKTHHOBBIE BELIECTBA U OCIIKH, KOTOPBIE 3aTPYIHSIOT MPOIECC (PUIBTPALHH.

Ienpio maHHO#M pabOTHI SABISAIOCH MCCIIEIOBAHHE BO3MOXKHOCTH ITPUMEHEHHS PA3IHUYHBIX CIIOCOOOB OCBETICHHS
9KCTPAKTOB TOMHHAMOYpA.

Tak, nist pa3pylieHHs MEKTHHOBBIX BEIIECTB MCMOJb30Baiu (epMmeHTHbI npemnapar Pectinex CLEARGupmsl
Novozymes Pexomerayemas gosupoBka depmenta 20 ... 50cm/n coka, Temmeparypa aeiictust 45 ... 55C, npomorn-
KHUTEIBHOCTh 00paboTKH COKOB 1—2 4. [lomydeHHbIE HAMHU IKCIIEPUMEHTAIIbHbIC JaHHbIC TIOKA3alld, 4TO IS OCBETIIe-
HUSL 9KCTPAKTOB 13 "cyleHoro” TonmHamMGypa HeoGxoammo BHocHTh 30 cM® hepmenTHOTO mperapara Pectinex CLEAR
Ha 1 kr cbipbs. Mcnionb3oBanue OOIbIICH TO3MPOBKU HELEIECO00Pa3HO, TaK KaK OCBETIICHUE KCTPAKTOB HE3HAUNTEIb-
Hoe. OnTMalbHBIM BpEMEHEM THIPOJIM3a IEKTHHOBLIX BeecTB npenaparom Pectinex CLEARiBsercs 30 MuH, npu
OoJiee AIUTENLHOM THIPOJIU3e HAOMI0qaeTCst yXyAlleHue GUIbTPALH TP HE3HAYUTEIBHOM OCBETIICHUH YKCTPAKTOB.

Jliist ynaneHust Kpacsiux U OeJIKOBBIX BEIIECTB MCIOIb30BATN JTUMOHHYIO KUCIOTY, aKTUBHPOBAHHBIN yroJib Map-
ku CB B pa3nuuHbIX 103upoBKax. JIjisi 3TOro CMENIMBaiM u3Melb4eHHbIE YUIIChl TONMHAMOYPA ¢ BOJOU TeMIepaTypoi
100°C mpu rugpomonyie 1:6, BeimepxkuBain 10 MUHYT 10 JOCTHOKEHHS KomdecTBa cyxux BemiectB 10%, oxxumanu
Maccy Yepe3 IUIOTHBIN CJIOM Mapiid ¥ BHOCHJIM OCBETIIHTENN B 33J[@aHHBIX J03UPOBKax. IIpoObI ¢ OCBETIMTENIEM Mepe-
MEIIMBAJIH B TEYCHUH 5 MUHYT M (QUIBTPOBAIHN Yepe3 OyMaXKHBIH (HIbTP.

3arem B (unbTparax onpeaessuiy useTHocts Ha ®OKe npu anune BoiHbl 440 HM, KOJHYECTBO PELYUPYIOIIUX U
6enkoBbIX BellecTB. KoinuecTBO Cyxux BEIIECTB ONMpeAessuIN Ha pedpakToMeTpe.

AHanu3 SKCIEePUMEHTANIBHBIX JaHHBIX [T0KA3aJl, 4TO JJISl CHIXKSHHUSI LIBETHOCTH SKCTPAKTOB Hanbosee 3¢ heKTHBHO
MPUMEHEHHE JIMMOHHOM KHUCIOTHI B KosinuecTBe 0,2%110 OTHOIICHHIO K 00beMY MPOObI, IPU 3TOM LBETHOCTH IKCTPAK-
toB cocraBisuia 0,24 ... 0,25ex. 11B., a KOJHUYECTBO OEIKOBBIX BEIIECTB, ONpeAeasieMoe MeToaoM JIoypH, COCTaBIsLIO
MHHHMAITBHO TIoNTydeHHOe 3HaueHne — 0,43mr/Min skctpakra. IIpoBenenue mpomecca SKCTPAKIIWH B IPUCYTCTBUH aK-
TUBHPOBAHHOTO YIS TAKKE CIIOCOOCTBYET MOJYyYeHHIO OOjiee CBETJIBIX JKCTPAKTOB, LBETHOCTh cocraBuwia 0,65-
0,68exm. 11B., a kKoau4yecTBO OenKoBBIX BemiecTB — 0,68 mr/mii. O6pabOTKY aKTHMBUPOBAHHBIM YIJIEM PEKOMEHIYETCS

YPaGota BEIMONHEHA IO PYKOBOACTBOM -pa GHoI. Hayk, mpod. BITA O.C. KopHeesoii.



MPOBONTH COBMECTHO C IKCTPaKIMEHl MHYJIMHA U3 CBIPbsS, YTO MO3BOJIUT COKPATHTH MPOJODKUTEIBHOCTh TEXHOIOTH-
YeCKOro mporecca.

Takum 00pa3oM, MPOBECHHbIC HCCIIEAOBAHUS MOKA3bIBAIOT 1[€JIECO00PA3HOCTh MPUMEHEHUsI (pepMEHTHOro Tpe-
napara Pectinex CLEARpupmer Novozymess nosuposke 30 cm® Ha 1 Kr chipbsi ipu Temmeparype 50°C B TeueHe
30 MuH 1 pa3pylIeHUs] MEKTHHOBBIX BEIECTB, a TAKXKE LEJIECO00Pa3HOCTh BHECCHUSI JIMMOHHOM KUCIOTHI B KOJIHYE-
ctBe 0,2% 10 OTHOIICHHIO K 00BeMy MPOOBI M AKTUBHPOBAHHOTO yriist Mapku CB st ynaneHust OSJIKOB U CHHKECHUS
LBETHOCTH.
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CO3JAHUE NOJIN®YHKIIUOHAJIBHBIX TOBABOK
C IPUMEHEHUEM CO,-9KCTPAKTOB CYXHUX
OJTHOMMEHHBIX ITPSTHOCTEM

ITpon3BOACTBO OCHOBHBIX I'PYIII MPOIYKTOB MTUTAHMSI HEBO3MOXKHO 0€3 MCIOJIb30BAHHUS MMHIIEBLIX HHIPEIUEHTOB.
[MuieBbie 1 GUOIOTMYCCKH aKTHBHBIC TOOABKH, ApOMAaTU3ATOPHI, TEXHOJIOTHYECKHUE BCIIOMOTATEIBHBIC CPEACTBA CTAIIU
OJIHAM W3 BaXXHBIX (PaKTOpoB (POPMHUPOBAHUS aCCOPTHUMEHTA, KA4eCTBA M KOHKYPEHTOCIIOCOOHOCTH IMHIIEBOM MPOTyK-
. OcoOCHHO BEJIMKA POJIh IMUIMIEBLIX HHTPEIUEHTOB B (DYHKIIMOHAIBHBIX MPOAYKTaX, MPOAYKTaX 370pOBOro obpasza
KHU3HH, CO3JJAHUE KOTOPBIX CTAHET, 0 MHEHHUIO CIICIUATUCTOB, OJHUM W3 TPUOPUTETHHIX HAMPABICHUIN PA3BUTHS ITH-
IICBOM MPOMBIIUICHHOCTH.

[Tpon3BOACTBO MUIIEBBIX WHTPEANEHTOB — HAYKOEMKasl OTpacilb, peliarolas 3a1aqi: HeoOX0UMOCTHA He TOJBKO
MOJyYCHHSI HHTPENCHTA, HO U Pa3pabOTKU TEXHOJIOTHUH €r0 UCIOJBb30BaHus. [Ipu pemeHnn BONpOCOB, MOCBSIICHHBIX
mpobieMaM apOMAaTU3AIMK HIM U PAIlMOHAIBFHOTO MUTAHMS, 0CO00e BHUMAaHHUE YICISIOT pa3paboTke croco00B BHE-
CEHUS MPSTHO-apOMATHYECKUX J00ABOK B IUILEBBIE MPOAYKTHI [4].

Y4uThIBas MIUPOKUI CHIEKTP MUIIEBBIX CUCTEM, 0COOCHHOCTH TEXHOJIOTHU UX MOJYYCHHUS U MPECIeaysl Lelu CO3-
JaHus J00aBKH MOMU(YHKIUOHAIEHOTO ACUCTBUsI, OOCCIICUCHUS CTAOWIU3AIMKA OPraHOJICIITUYCCKUX MOKa3aTelned u
MIPUIaHUST KOHEYHOMY MPOIYKTY MPOPUIAKTHIECKUX CBOMCTB, MPEACTABISIECT OOJBINION MHTEPEC PAaCHIMPEHUE accop-
THUMEHTa HOCHTENICH, cpear KOTOPBIX 0C000€ MECTO OTBOAMTCS OeimKkaM Kak He3aMEHHMBIM KOMIIOHEHTaM IHIIH, HC-
TOYHUKOM KOTOPBIX CITy’KaT KOMMEPUYECKHE MPENapaThl U OTCYECTBCHHBIC MOMYIPOAYKTHI KOJIArCHOBOW NpUpoasl. B
TO XK€ BpPEMsI HCCIICIOBAaHUSAMU TIOCICIHUX JIET YCTAHOBIICH PsJl BAKHEHIIINX OMOJIOTHYECKH aKTUBHBIX CBOWCTB BJIHS-
HHSI IPSHOCTEN HA opranu3M 4eioseka [5]. IIpsHocTH —3T0 pa3HOOOpa3HbIE YACTH PACTEHHUH, KaXKIas U3 KOTOPBIX HMe-
€T CBO#l cnenudUIeckuii BKYC U apoOMaT, Pa3HyI0 CTCICHb KI'y4eCTH, MPUBKYC. DTH KE SBICHUS MOXHO OTHECTH U K
CO,-3KCTpaKkTaM, HO OHH HE OTHOCSTCS] K CHHTETHYCCKON MPOIYKIMH, YTO OCOOCHHO Ba)KHO MPHU pa3pabOTKE palliOHOB
JUTSE TUTaHUS KOTBHUKOB. COo-9KCTPAKTHI IO CPABHEHHUIO C CYXUMU MPSTHOCTAMU OY€HBb IEHHBI CBOEH OAKTEpUITAIHO-
cthio, KoHneHTpanus COy-3kctpakToB B 15 — 20pa3 BeIlIe CyXHX MPSHOCTEH: OHM OOJIAIAal0T CTEPHIBHOCTBIO, CTa-
OUIILHOCTHIO NIPU XPAHEHHUH, OJHOPOIHO PACIHPEIEIIAIOT BKYC BHYTPH MPoayKTa [2, 5].

Ilens paboTHI: McCIe0BATh BO3MOYKHOCTh IPUMEHEHUST HOBBIX BHUIOB MOJU(YHKITHOHATBHBIX MUIIEBBIX 100aBOK
B TEXHOJIOTHH MPOU3BOJCTBA MACHBIX MOy (HaOpPUKATOB.

B kadectBe 00BekTa ucciuenoBanuii ucmonb3oBaimu CO,-3KCTPAaKTHI KapJaMoHa, repua 0elioro U KpacHoro, yKu-
BoTHBIC Oenku [Tpommi-C95, ITpommin-1'95.

B mocnenaue rompl 00sbioe BHUMaHUE YACISAETCS MpoOieMe MPUBIICYCHUS HOBBIX BHIIOB HATYPaJIbHOTO OEITKO-
BOTO CBHIPBS M CO3/IaHUIO HA MX OCHOBE MPOIYKTOB JJISi MACCOBOTO MOTPEOICHHSI.

Bo3spacratonuii nHTEpeC y POCCHHUCKUX TEXHOJIOTOB BBI3BIBAET BO3MOXKHOCTH WCIOJIB30BaHUS M30JSATOB W KOH-
IIEHTPATOB OeNKa KUBOTHOT'O MPOUCXOXKIEHUS. DTO 00YCIABIMBACTCS UX BRICOKUMH (DYHKITHOHAIHHBIMU CBOWCTBAMHU,
a TAK)KE CPABHUTEIBHO HU3KOH CTOMMOCTBIO B YCIIOBHUAX IMOCTOSIHHOTO POCTA LIEH HA MSICHOE ChIPBE.

JKuBoTHbIE GEIKH, BEIpAOOTAHHBIE U3 CBUHOM IIKYPKH II0 CIIELHAIbHON TEXHOJOTHH (M3BJIeUeHHEe OelKa ¢ IIOMO-
IBIO TEIIOBOIO U (PePMEHTATUBHOTO PA3JIOKEHUS) — 3TO (PYHKIIHOHAIIBHBIE, SKOJOTHYECKH YUCTBIE IPOLYKTHI, COIEP-
xame B cyxoM BemectBe 10 100%HaTHBHOIO )KHBOTHOTO Oeiika. BEICOKMM CITPOCOM y MPOU3BOAMTEIICH MONIB3YIOTCS
OCJIKY, M3TOTOBJICHHBIC U3 CBHHOW MIKYPKH, a TAK)KE FOBSHKBU M CBHUHBIC OCJIKH, MOJIyY4acMbIe U3 KOJLIAreHCOACPIKaIIIe-
ro ceipbst. [Ipomuin-C95 u IIpomun-I'95 —xuBOTHBIE OCIKH, IPEAHA3HAYCHHBIC IS UCIIOIBb30BAHMS B Msicomepepada-
THIBAIOLICH MPOMBINLUICHHOCTA TPH IPOU3BOJCTBE BCEX BUIOB KOJOACHBIX H3ICNUl, Mmoiay(haOpUKaTOB, MAIITETOB,
MEJIbMEHEH, 3eJIbLIEB, KOHCEPBOB, MPOAYKTOB U3 MsCA IITUIIBI U JPYTrOW IPOTYKIIHH.

DKCTIepUMEHTAIBHBIE UCCICOBAHMSI TIPOBOJUIIN B YCIOBUAX Kadeapbl TEXHOJIOTHH MsCAa U MSCHBIX MPOIYKTOB
BopoHekcKoii rocy1apCTBCHHON TEXHOJIOTUYECKOH akaneMun u Jaboparopun Beiciieid mkoisl Munin r. BopoHexka

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM A-Pa TexH. Hayk, mpod. BI'TA, sacn. gestens nayku P® J1.B. AHTHIIOBOIA.



[PU MOMOIIM YCTAHOBKH, COCTOSILICH M3 SYCUKH JeTeKTHPOBAHMUS, IbE30PE30HAHCHBIX JATYMKOB, 4ACTOTOMEpPA U KOM-
npeccopa [1, 3].

Cyns 1o MOJy4eHHBIM Pe3ylibTaTaM HCCIICAOBAHMUS, YCTAHOBJICHO, YTO MHTEHCUBHOCTh apoMaTa MpOJyKTa C JI0-
6asneaneM COy-3KcTpakTa mepra 06eaoro Kk kuBoTHoMy Oenky IIpomuin-C95 Bo3pacraer ¢ yBeIHYEHHEM TO3HPOBKHU
skcrpakra ot 25 10 35 Mii/r.

3areM npu yBeamdenuu n03upoBkd CO,-okcTpakTa 10 70 MKII/T HaOII0AeTCs CHIYKEHHE MHTEHCHBHOCTH apoMa-
Ta, KPOME TOT0, MPOJODKUTENILHOCTh aHAIN3a MPOHOPLIHOHAIbHA 103UpoBKe CO-9KCTpaKTa.

W3 nmarpamm s sxuBoTHOro Oenka [Tpomuin-I'95 BuaHO, 4To MX XapakTep 3aBHCUT OT Tna nosupyemoro CO,-
9KCTpaKkTa. DTO OOYCIOBJIEHO pa3JIMuHBIM XHMHYECKMM COCTAaBOM. Tak, Hampumep, akTUBHbIM BemiecTBoM COo-
9KCTPAKTa Mepiia KPacHOTO SBISIETCS KarcaniH (BaHWIMIAMHI] 8-MeTHII-6-HOHCHOBOW KHCIIOTHI), KapAaMOHa — GOpHEOI
(1,7,79puMeTHIOUIMKIIO TENTaH-2-011), 6eJIOro mepua — BreHo (4-ammui-2-MeToKCU(EHOT).

TakuM 00pa3oM, yCTaHOBJICHO, YTO MHTEHCUBHOCTH apoMaTa Npoaykrta ¢ nqodasyieaueM CO,-3KCTpaKkTa KapaaMoHa
Ha KUBOTHBIN Gestok [IpoMui-"95 Bo3pacTaeT ¢ yBeIMUEHHEM JO3UPOBKH DKCTpakTa oT 25 MKI/T 10 35Mr/r. 3arem mnpu
yBenuueHun a03upoBku COz-3kcTpakTa 10 70 MK/T HabIrOgaeTCsl CHIDKCHHE MHTCHCHBHOCTH apoMmara, KpoMe TOro,
MPOIODKUTENLHOCTD aHaIN3a MPONnopLuruoHaibHa 103upoBke CO,-9KCTpaKTa.

ITo pesynbTaTtaMm HCCIEIOBaHHS YCTAHOBJICHO, YTO HWHTEHCHBHOCTh apomara mpojaykra ¢ nobdasiexuem CO,-
9KCTPAKTA Mepla KpacHoro Ha 6emnok [Ipomun-I"95 Bo3pacTaer ¢ yBenmuueHHEM JO3UPOBKH IKCTpakTa oT 45 1o 55 MKJi/r.
3atem npu yBenudeHuu 103upoBKH COy-3kctpakta 10 70 MKI/T HabmOmaeTCs CHIDKCHHE WHTEHCHBHOCTH apoMara,
KpOMeE TOr0, MPOIOJDKUTENLHOCTD aHaIN3a MPOHOopLUoHaIbHa 103upoBke CO,-9KCTpaKTa.

[To pesynbraTaM wHCClIeIOBaHUsI YCTaHOBJICHO, YTO HMHTEHCHBHOCTh apoMara npoaykra ¢ nobasienueMm CO,-
9KCTpakTa Kapaamona 6enky [Ipommn-C95 Bo3pacTaer ¢ yBean4YeHHEM JO3UPOBKH SKCTpakTa oT 25 1o 35 mku/r. 3atem
npy yeenmdennn 103upoBkr COx-okcTpakta 10 70 MKI/T HAOI0JAeTC CHUYXKEHIE MHTEHCMBHOCTH apoMara, KpoMe TO-
r0, IPOIODKUTENLHOCTD aHaIM3a IPONopLHoHanbHa 103upoBke CO,-9KCTpaKTa.

[To pesynbraTaM wHCClIeIOBaHUsI YCTaHOBJICHO, YTO HMHTEHCHBHOCTh apoMara Npoaykra ¢ nobasienueMm CO,-
9KCTpaKTa KapaamoHa 0enky ITpomui-C95 Bo3pacTaer ¢ yBelMUEeHHEM JO3UPOBKU SKCTpakTa oT 45 no 55 mr/r. 3atem
npu yBeaudenun g03upoBku COx-3kcTpakta 10 70 Mr/r HaGIIogaeTcs CHIKEHHE HHTEHCHBHOCTH apoMara, KpoOMe TOo-
T0, IPOJIODKUTEILHOCTD aHaIM3a IIPONOpLIHOHabHa 103upoBke CO,-9KCTpaKTa.

[TomydeHHbIE pe3yabTaThl MO3BOJIAIOT PEKOMEHI0BATH JUIst )KUBOTHOTO Oernka [Tpommn-1"95:

1) CO.-3kcTpaxT nepifa 6eaoro B 103upoBke 25 ... 35u 65 ... 75MKII/T;

2) CO,-3KcTpakT KapaamMoHa B go3upoBke 30 Mil/T;

3) CO,-3KcTpaKT nepiia KpacHoro B go3uposke 35 ... 55mu/r.

[Mosy4eHHbIe pe3yabTaThl MO3BOJISAIOT PEKOMEHIOBATH JJIst )KUBOTHOTO Oernka [Tpommin-C95:

1) COy-skcrpakT nepua 6enoro B qo3uposke 30 Mii/T;

2) CO,-3KCTpaKT KapaaMoHa B 103upoBke 30 Mur/T;

3) CO,-3KCTpakT mepiia KpacHoro B 1o3upoBke 70 M/,

TTosyueHHBIE PE3yJIbTAThI MIO3BOJIIOT PEKOMEHIOBATh IS KUBOTHBIX 0¢ikoB ITpomui-1"95 u IIpomuin-C95 no3u-
poBku CO,-9KCTPaKTOB, KOTOPBIC MTPEACTaBICHBI B Ta0M. 1.

1. Pexomenayemble 103upoBkH CO,-3KCTpaKTa K ;KUBOTHBIM Geikam [Ipomua-I'95, lpomua-C95

COg-9KCTpaKT IIpomun-I'95 IIpomun-C95
[Tepma Genoro,
MIT/KT 25...35/65...75 25...35/65...75
Kapnamona,
MIT/KT 25...35 25...35
Iepua xpacHoro,
MIT/KT 25...55 65 ... 75

CHMXEHHUE PEKOMEHIYEMOW HOPMBI I00aBKH MPUBOJIUT K YMCHBIIICHUIO apOMaTa, 8 yBEIHUCHHE — K BO3PACTAHUIO
ce0eCcTOMMOCTH TOTOBOTO MPOIYKTA.

Ha ocHOBaHMM TMOJIyYeHHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX MOXKHO CJAENaTh BBIBOJ 00 HCIIOJIh30BAaHWUU OEIKOB
pomun-C95, Mpomun-I'95 B kauectBe HOocuTenss CO,-3KCTPAKTOB MPU M3TOTOBJICHUU MSICHBIX HM3JICIIHMU, TaK KaK €ro
MPUMEHEHHE TTO3BOJIICT OOUTHCs paBHOMEpHOTO pacnpeneineHust CO,-3KCTPaKTOB MO0 BceMy o0beMy (papimeBoii cuc-
TEMBI M TIPUIaeT CIIOCOOHOCTH MOJICIBHBIM (hapIiaM cOXpaHsATh apoMaT B TCUCHHE [UTUTEILHOTO BpEMEHH.
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IMPUOPUTETHI PA3BBUTHUSA IIEPEPABOTKHN
OBBEKTOB NPECHOBO/IHOM AKBAKYJIbTYPBI
B HEHTPAJIBHOM YEPHO3EMBE

BBuay n3BecTHOro JedUIUTA KUBOTHBIX OEIKOB PHIOOX03SHCTBEHHBIH KOMIUIEKC MPUOOpETaeT BakHelIee 3Ha-
YEeHHE IS TIOJIHOLEHHOT0 00eCHeYeHHs! IPOOBOILCTBUEM HaceeHUs Halllel cTpaHbl. CTaTHCTHYECKHE U CIIPABOYHBIC
MaTepHalsl 110 IPECHOBOIHOMY peIO0BOACTBY EBporisl, AMEpHKH 1 A31N MOATBEP)KAAIOT TEHICHINH K CTAOMIBHOMY U
HEYKJIOHHOMY POCTY 3TOTO BHJa IHIIEBOTO CHIPhS. 3a MOCIEAHUE NECATH JIET IPUPOCT IIPOU3BOACTBA MPECHOBOAHON
PBIOBI B HEKOTOPBIX CTpaHax cocTaBisu B ron 10 50%wu eeimre [1].

Taxoit pocT mpou3BoACTBa MPYNOBON PHIOBI BEI3BAH, NMPEKAE BCETO, HMOBBIIMIEHUEM CIIpOca Ha PbI0y M PHIOHYIO
MPOJYKIHUIO, @ TAK)KE BOBMOXKHOCTBIO YBEJIMUEHHS IPOU3BOICTBA MIPYIOBOM PHIOBI, CBSI3aHHOW C pa3BUTHEM OMOTEXHO-
JIOTHH pa3BelCHUS W BBHIPAIMBAHUS, YTO 3HAYUTEIbHO CHH3WIO cebecToMMocTbh pbibonponykToB. K 06o3HaueHHBIM
MIPUYMHAM CIIEAyeT N00aBUTh U3BECTHOE 3arps3HEHNE MOPEH M OKEaHOB, a TAaKXKe JOPOTOBU3HY U JepHUIUTHOCTB. [Ipo-
THO3 YBEIIMYCHHSI CIIpoca Ha PHIOY M PHIOHYIO MPOAYKIIMIO B 0003pUMOM OyayIieM, 0COOCHHOCTH peiibeda MECTHOCTH,
MMEIOLINICS OTIBIT IPYIOBBIX XO3SHCTB ENAI0T 3Ty NPo0JieMy Ype3BbIYaiiHO aKTyalbHOM Kak B 1iesioM B Poccui, Tak n
B OTZAEIBHO B3sTOH BopoHexckoit o6macti. BecoMbIM apryMeHTOM B Pa3BUTHH JAHHOTO HAIPABIICHHS SIBISETCS BBICO-
Kas MUIEeBas U OMOJIOTHYECKAs LIEHHOCTh MPYJOBOH PBIOBI, KOTOpas CIOCOOHA 3HAYMTENBHO YIYYIINTh KadeCTBO U
CTPYKTYpY MUTAHHUS BCEX COLMANBHBIX CIOCB HaceneHus [2].

EMKOCTB pBIHKA PHIOONPOIYKTOB B BOpoHEKCKOH 001acTi coctarisieT 6omee 25 Teic. T B roa. I[lorpebienue poi-
OOIPOIYKTOB B HACTOSIIEE BPEMs HE TpeBbIIaet 5 ... 6Teic. T B roa. Takum 0Opa3oM, HOTpeOHOCTh HaceeHust Bopo-
HEKCKON 00JIacTh B PHIOONPOAYKTax ynoBieTBopsercs aumb Ha 20 ... 24%0t1 Qu3n0oI0rniecKux HOpM MoTpedIeHus
[3, 4].

B mocnennee BpeMsi MHOTHE MPEINPHUITHS CTOJKHYINCH C YKECTOUEHHEM BHYTPHOTPACIEBOM M PETHOHAIBHOU
KOHKypeHUuH. Takas TeHAECHIMS POCIIECKNBACTCS BO BCEX CErMEHTaX PhIHKA, B TOM YHCJIE U Ha PhIHKE priOonepepaba-
TBIBAIOILEH OTpaciy, B CBSA3U € 4eM IpolJieMa paclIMpeHust 1 OOHOBJICHUS aCCOPTUMEHTA NMPOAYKIIMU BBICOKOTO Kaye-
CTBa M MOTPEOUTENHCKUX CBOWCTB HA OCHOBE MAKCHMAaJIBbHOTO HCIOJIb30BAHUS MMEIONIMXCS PECYPCOB MPYIOBOTO PhI-
6oBozcTBa nproOpeTaeT ocodoe 3HayeHue. [ TaBHBIMU ITOKYIIAaTEIIMU PBIOHOM MPOAYKINY SBIISIOTCS KPYIHbIE roposa
U pailoHOOOpa3yIoLIMe HEHTPHI, I'/le YPOBEHb JOX0/1a HACEJICHHS BHIIIE, YEM B CEJILCKOW MECTHOCTH. B pesynbrare Ha-
YUYHBIX UCCIIEZ0OBAaHNI OTMEUEHO, YTO NPYAOBas pPbIda, UMEIOIAs HU3KYI0 Ce0eCTOMMOCTh, HO HE yCTYIAoMIas o Kade-
CTBY, CMOXET 3aMEHHTh MOPCKYIO U OK€aHH4IecKyt0. Kpome 3Toro, poct ypoBHs 3a0071€BaEMOCTH U3-3a IKOJIOTHUIECKON
HAINpsDKEHHOCTH, CTPECCOB M JIPYTHX NMPUYMH TpeOyeT co3paHus NPOAYKTOB C 3aJaHHBIM COOTHOIICHHEM IHILEBBIX
HYTPUEHTOB, 00OTAICHHBIX OMOJIOTHYECKN aKTHBHBIMH BEIECTBAMH, HICTOYHUKOM KOTOPBIX CITy’KaT MHOTHE NPYyJOBbIE
PBIOBI

B Hacrosmiee Bpemst B BopoHexcko# 06acTH ycremHo GyHKIHOHUPYIOT 6onee 20 KpYIHBIX pIOOBOIHBIX MPE-
NPUATHH, KOTOpble Bonu B Accoumnanuio "BopoHexpsionpom”. O6umii 00beM BBUIOBA TPYAOBOH PBHIOBI COCTABISAET
6osee 1200T B roj, 4TO MO3BOJIIET TOBOPUTH O JOCTATOYHO YCTOMYHMBOU CHIpbeBOi 0ase [1]. B To ke BpeMs accopTu-
MEHT 3TOH NPOAYKIHU UYpE3BBIYAlHO CKYAEH U OTPAHUYEH CBEXKEH, BAICHON U KOMUEHO! NpoayKuueil.

Ha xadenpe Texnonorun msica u MscHbIx npoaykroB BI'TA coBmecTHO ¢ AnmunucTpanueii Boponexckoit obnac-
TH ¥ TAPTHEPAMHU-TIPON3BOAUTEISIMH YCIICIITHO PEaM30BaHbl JBa FOCYAAPCTBEHHBIX KOHTpakTa Ha BbimosHenne HUOKP
B paMKax peain3aluy 00JIaCTHOW MOJMTUKHU MO 00ECIEYEeHUIO 3J0POBOTO MTUTAHMS HACENICHNUS, YTBEPKICHHON rydep-
HatopoM. Ha ocHOBe 0OIIMPHBIX SKCIIEPUMEHTANIBHBIX UCCiIe0BaHni chopMupoBaHa HH(GOPMALMOHHEIH OaHK JaHHBIX
0 MWIIEBOW W OMOJOTHYECKON LEHHOCTH, BBISIBICH OMOTEXHOIOTMYECKHH MOTEHIMAN MPECHOBOIHBIX PHIO MECTHOTO
3HAUEHMS U1 CO3JaHUs (DyHKIMOHAIBHBIX MPOIYKTOB MHWTaHMSA, B TOM YHCJIE CO COAlaHCHPOBAHHBIM XMMHUYECKHM
COCTaBOM, IOJTHOIIEHHBIM OE€JIKOM, HOAMPOBAaHHBIX, C IPUMEHEHHEM JUETHYECKOH COJIM, 000TaleHHbIX KOJIIareHOBbI-
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MU JUCIEPCHSIMHU M OMYJIbCHSIMH, MHUIIEBBIMU BOJOKHaMH, ¢ CO,-9KCcTpakTaMu mpsiHocTeid. MccnenoBanne MaccoBbIX
XapaKTEPUCTUK, XUMHUUYECKUX M TEXHOJOTMIECKUX OCOOEHHOCTEH Pa3IMYHbIX AHATOMHUYECKHX YYaCTKOB, THCTOMOP(]O-
JIOTHYECKUE W OMOXMMHUYECKHE HCCIIEJOBAHUS aBTONIN3a MPH XPAHEHHH, 3dKOHOMEPHOCTh (PU3NKO-XUMHUYECKUX H3Me-
HEeHUl IpH nepepadoTKe MO3BOIMIN MPEAJIOKUTh IIHUPOKUN aCCOPTUMEHT PHIOONPOYKTOB, O3BOJISIONUX 3HAUYUTEIb-
HO YCHJIUTH MPOJOBOJILCTBEHHYIO 0a3y HacelieHHs 00JIACTH BBICOKOKAYECTBEHHBIMHM MPOIYKTAMH MUTAHHS OTHOCH-
TEIIBHO HEBBICOKOM CTOMMOCTH (IIPECEpBBI, IEIHLHOMBIIICYHBIC W PYOIeHHBIE MONTy(habpHKaTel, KOMOHHHPOBAHHBIC
KOJI0ACHI, XKEJTaTHH PHIGHOTO TIPOUCXOXKICHHSI, OSTKOBBIC MUIIEBBIE KOHIICHTPATHI U 1Ip. ).

OmnbIT anpobauyu HEKOTOPBIX ()PArMEHTOB BBITOJHEHHBIX MPOEKTOB MOJIOXKHUTENCH, TaK MOCISIHHE OTINYAIOTCS
BBICOKOI OXPaHOCHOCOOHOCTBIO, @ UMEHHO 3alaTeHTOBAHBI CHOCOOBI MMOJMYUYCHHUS KOJUIATCHOBOM IUCIIEPCUH U3 KOXHU
pBIO M pyOJIEHHBIX 10Iy()aOpUKATOB B KOJUIAr€HOBOM MOKpHITHH (marenThl PO No 2259779 Cnioco6 mosydeHus KoJ-
nmareHoBo# aucnepeun”, Ne 2260357 Criocob npousBoacTBa (OPMOBAHHBIX M3ACIMHA B KOJUIATCHOBOM IOKPBITHH ; No
2358450 Cnocob monmyyeHus nuiieBoil koyutareHoBo amynbcun'; Ne 2358552 Crnioco6 mpoun3BoacTBa NpecepBoB U3
pBIOBI M00BIX BUIOB"; Ne 2359475 Criocob npou3BOACTBa KOMITO3HUIIMHU JUTS aPOMATH3AIKMU MTPOAYKTOB M3 Msica CEllb-
CKOXO3SHCTBEHHBIX KUBOTHBIX, PbIObI 1 nTULBL"; Ne 2370092 Criocob mosydeHus HonupoBaHHOM MUIIEBOW KoJuiare-
HOBO# 3MYJIbCHH U3 KOXHU NPyAoBoi peiObr”; Ne 2008100627/20(000683F tiocob npornseoacTa GopMOBaHHBIX H3fe-
i u3 Qapina npyaoBbIX peId ¢ 100aBICHHEM MUINEBON KOJJIATEHOBON SMYIbCUH", MOJOXKUTEIBHOE PELICHHE OT
13.04.2009IToanepkanne MATEHTOB B CUJIC OTUIAYMBAIOT aBTOPHI, SIBJISIOIHECS UCIOIHUTEIIIMU POCKTA; pa3padoTaH
W YTBEPIKICH MaKeT HOPMATUBHOI JOKYMEHTAI[MH HAa KyJIMHAPHbIC W3eius U3 (apiua peiObl, MpecepBbl peIOHbIE, HA0O-
Pl IS yXH, T0ay(habpuKaTel 3aMoposkeHHble Hoauposanusie (TY 9272-001-49745450-20081PecepBbl U3 mpymnoBoii
pbIOBI B coycax u 3ammBkax” CO3 Ne 36 BI1.21.000T.000024.04.0&t 04.04.2008TY 9272-002-49745450-200810-
nyhabpukaTel M3 TPYIOBBIX PbIO OXjakaeHHbIe M 3amopoxkenHsle” C33 Ne 36BII1.21.000T.000025.04.0801
04.04.2008TY 9266-003-49745450-200816mydabpukarsl pyOineHHbIE U3 MPYIOBLIX PHIO 3aMOPOKEHHBIE HOIUPO-
BanHble" CO3 Ne 36 BI1.21.000.T.000090.10.0&T1 29.10.2008TY 9261-004-49745450-200&1460ps! mi1st yxu 3a-
moposkertsie” CO3 Ne 36 BI1.21.000T.000091.04.0&1 29.10.2008)OnHako pe3ynbTaThl MO pa3paboTKe yCIOBHUil U
PESKUMOB TOJYYEHUS] PHIOHBIX KYJIMHAPHBIX W3JETHNA, KOPMOMPOMAYKTOB, PHIOOPACTUTENBHBIX 0OOTANICHHBIX MPOIYK-
TOB, a Takxke MpoaykToB ¢ CO,-3kcTpakTaMu HaxoaaTcs Ha craguu HUP u TpeOGyroT moAroTOBKH TEXHUYIECKOUW JOKY-
MEHTAIIMHU Ha MPOAYKIIMIO M MPOU3BOJICTBO, MPOMBILIICHHYIO anpo0aliio U MOCTAHOBKY Ha IPOU3BOJICTBO.

K npeumyiectBaM pazpaboTaHHBIX TIPOIYKTOB MOKHO OTHECTH MX HEBBICOKYIO IeHy (mopsika 25p. 3a equHuILy
TIPOYKIMH UTs TIpecepBoB, 63u 52 p./kr miist pyOIeHbIX M HATYPAIBHBIX MOy (habpUKaToB COOTBETCTBEHHO). [ToTeHH-
aJbHO OCHOBHBIMH KOHKYPEHTaMH TpeiaraeMoil poAyKIHH MOTYT SIBJISTHCSI aHAIOTUYHBIE MPOIYKTHI U3 MOPCKOW U
OKEaHMYECKO# PhIOBI, leHa KOTOPBIX B 1,5—2 pa3a npeBbIliaeT IeHy npeiaraéMbiX B MPOEKTE MPOYKTOB.

CebecToMMOCTh M0 CPABHEHHIO C JPYTUMH HPOJYKTaMH MPECTABICHHOIO aCCOPTUMEHTA PhIOBI MOPOXKEHOH KO-
ne6nercs ot 14,6010 37,60p./kr.

Hawubonee HOpOroCTOSAIIMM CHIPhEM JUIsi MPOM3BOACTBA TOTOBOM MPOAYKIUU siBiseTcs Inyka u casan (70,00wu
65,00p. coorBeTcTBeHHO). OOMIas ce0ECTOMMOCTL TOBAPHOM MPOAYKIIMHU, MPOM3BOAMMON B cMeHy, cocrasur 100,98
TBIC. P., @ CTOMMOCTb TOBapHOU npoaykimu 151,321eIc. p. B cMeHy.

AHanu3 NOTEHIMATBHBIX KOHKYPEHTOB HA PETHOHAIILHOM PHIHKE BBISIBUJ, YTO OCHOBHBIMH MOCTaBIMKAMH PHIOO-
npoxaykroB sBisrores: OO0 "benropoapsida”, WIT 3onotapesa O.A., PeibonepepadatreiBatommii komomaat Ne 1, Kypce-
kpbioTopr, 3A0 "bantuiickuii 6eper”, a Takoke OO0 "Buuynaii — Pycs". JlaHHas IpoAyKIKS MpeAcTaBlIeHa B THIIEP- U
cylnepMapKeTax, a Tak)Ke B CETH PO3HMYHOM TOprosiin. HeoOX0MMO OTMETUT, YTO JHANA30H [IEH Ha MPECEPBbI ITUX
npousBoauTeiei konebuerces ot 21,5000 34,90p. 3a exunuiy npoaykiuu u3 cenbau (200r), COOTBETCTBEHHO M3 KETHI
u agococs — ot 50,0010 60,20p. IIpecepssl, a Takke moay(hadpUKaThl U3 IPYAOBOH PHIOBI HA PETHOHAIBHOM PHIHKE B
HACTOsIIee BpeMs He IpeacTaBieHsl [1].

BHejipeHre HOBOTO ¥ MIMPOKOTO aCCOPTHMEHTA MPOYKTOB U3 Msica MPYAOBBIX PhIO Ha phIbONEepepadaThIBAIOIINX
NPEANPUATHSAX MMO3BOJIUT HE TOJBKO HAMOIHUTH PHIHOK IOJHOLCHHBIMHU MPOAYKTAMH MUTAHUS, HO U TPU COOTBETCT-
BYIOILIEH MEPEOPUCHTALIMH CO3IaTh CETMEHT MPOAYKTOB, KOPPEKTUPYIOIIUX U MOJICPKUBAIOIINX 30POBbE YCIOBEKA,
T.€. IPOJYKTOB PYHKIIMOHAIHLHOTO MTUTAHUSL.
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PACYET DQHEPTUH THJIPATALINUHN
MOJYIIPOAYKTOB OPTAHUYECKHUX KPACUTEJIENA
HA OCHOBE KBAHTOBO-XUMHWYECKOTI'O ITIOJAXOJA

IIpu MozenTUpOBaHUHU MPOIECCOB CYLIKU JUIsl MOBBIMICHUS HAJCKHOCTH M TOYHOCTH pacdyera HeoOXOIUMO 3HATh
yIETIbHYIO SHEPIHIO CBA3U BBICYIIMBAEMOrO Matepuaia ¢ Bomou [1]. Jlyist momympoayKToB opraHnueckux kpacureneii (B
nanpheiiiem [TOK) Takue 1aHHBIE OTCYTCTBYIOT, B CBSI3H C 3THM IpEUIAraeTcs METO pacueTa yIeIbHON SHEPIHU CBSI3H
Ha npumepe [TOK.

Meron ocHoBan Ha pacuere B3aumojeiicTBusi [IOK u Bonbl Ha MosieKkyJIsipHOM ypoBHe. [0 naHHBIM BETUYMH
SHEPTHUH CBS3HM CTPOUTCS 3aBUCHMOCTH KOJIMYECTBA BBIACIHMBINETOCS MPH B3aMMOJEHCTBHM TEIUIA OT YHCIA MOJICKYII
Bobl, cBa3aHHBIX ¢ [IOK. /TuddepeHnmpys 3aBHCHMOCTE, CBSI3BIBAIOIIYIO SHEPTHIO THAPATAIINH ¢ KOJTHYECTBOM MOJIE-
Ky Bozbl B MoJiekysie [TOK, monydaem pacueTHOe ypaBHEHHE IS ONPECIICHHS yISIbHOW YHEPTUU THAPATALUY.

MonemupoBanue mporecca rugpatanun [IOK ocymecTBisieTcs Ha OCHOBE KBAHTOBO-XHUMHYECKOTO MOIXOMA ITy-
TEM BHPTYAIBHOTO SKCIIEPUMEHTA, BKIIIOYAIOIIETO B ce0sl CIISTYIONINE STATIbI:

1) TocTpoeHue OANHOYHBIX MOJIEKYIT Boabl i Monekyin [10K;

2) Ompejenenne reOMETPUH MOCTPOESHHBIX MOJICKYIT,

3) Pacuer sHEpPreTHUECKUX XapaKTEPUCTHK MOJIEKYJ;

4) O6benunenue mMoekybl [IOK ¢ Mosiekysoii BoJbI B MoJIOXKeHUe, HauboJiee BeposiTHOE [yist ruapaTaiuu (He-
CKOJIbKO aJIbTEPHATUBHBIX BAPUAHTOR);

5) Ompenenenne reoMETpUM CHCTEMBI, COCTOSIIEN 13 MOJIEKYIT Boabl 1 ITOK;

6) Pacuer sHepreTHMYecKuX XapakrepucTuk cucremsl [IOK—Boa;

Oranbl 4 — 6pacCYUTHIBAIOTCS TOCICAOBATEIBHO ISl CUCTEM, BKIIFOUAIOIINX OIHY, 1B U T.II. MOJICKYII BOJIBI.

N3 reometprdeckux koHpurypanuit cuctem [IOK—Boa ¢ 0IMHAKOBBIM KOJIMIECTBOM MOJIEKYJT BOJIBI BRIOUpaeTCs
KOHHUTypanus ¢ HANMEHBITUM 3HAYCHUEM SHEPTHH.

ITo maHHBIM PHEPTETUYECKUX XAPAKTEPUCTUK PACCUMTHIBAETCA 3HAUCHHE MOJIsipHOM sHepruu cBsi3u [TIOK ¢ more-
kynoii Boasl (J{/Moib) 110 hopmyite:

Emo/ = _( Es/ - (/D—:a - Edof))- (1)

r1e / — KOJIMYECTBO MOJICKYIT BOJBI B CUCTEME; Egs— DHEPTHS CUCTeMBI, J[)k; £, — SHEPTHsI MOJEKYIbI BOIBI, JIK; Eqpr—
sneprus moJiekyisl [IOK, JTx.
MosipHy0 SHEPTHIO CBsi3U mpeobpasyem B MaccoByio (J[x/kr) mo ¢popmyie:

E,
£ = —m_ @)
M dor 1 Wa
rae M,—mMousipHast Macca BoJibl, Kr/MoJib; M ,r— Momsiprast macca [TOK, kr/mosib.
le/[ 9TOM BJIAroCcoACpKkaHne MaTcpuajia paCCUUTbIBACTCA Kak:
U/':/Wa/Mdof' (3)

YpaBHeHUe, Harolice 3aBUCHMOCTh PHEPTUU BOJABI M MaTepHaia OT €ro BIAroCOACPKaHUs, almpOKCUMHUPYETCS
YHUCICHHBIM METOIOM (Jallle BCero JOCTATOYHO JIMHCHHOM almpOKCHMAIIMH [0 METOIY HAWMEHBIINX KBampatoB [2]).
[Mposenst nupdepeHnnpoBanue, MOIy4aeM 3aBUCUMOCTD JUISl PacueTa yAeIbHOW SHEPI U CBS3H.

IIpoBepky MeToAa MpoBOAWIM Ha mpuMmepe U-kucinorsl (2-aMuHO-6-Ha)TON-7-CyIIb(GOKHUCIOTH). AEKBATHOCTD
OLICHKH yJIeNIbHOM IHEPrUU

YPaGora BEIMONHEHA IO PYKOBOACTBOM KaHA. TexH. Hayk, noi. TT'TY B.C. Opexosa.
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MoJ1eKyJIbl -KHCI0THI U MoOJIeKyJabl U-KHCT0THI 1
MOJIEKYJIbI BOJBI JBYX MOJIEKYJI BOJBI

CBSI3H BOJBI C MATEPHUAIIOM MPOBOJMJIM IMYyTEM COMOCTABICHUS TEMICPATYPHBIX KPHBBIX CYILIKH, CHATBIX 3KCICPUMEH-
TaabHO M MOCTPOCHHBIX C UCMOJIb30BAHUEM 3HAYCHHUN YASIbHOW SHEPIHH, PACCYUTAHHBIX O MPEATIOKCHHOM MOIECITH.
Pacuer yzmenbHOW 3HEPTUH CBSI3H HNPOBOAMICS OBYMS METOJaMH: HONyIMITHpudeckuM PM3 u Heammupuueckum
RHF (orpannuennsiii Xaptpu-®oka) ¢ ncmnosip3oBaHuem 6azucHoro Habopa 3-21G** (mo knaccudukauunu [omna) [3].
PacueTs! mokasany, 9To MpH TUApaTai M-KUCIOTEI MPOUCXOAUT 00pa30BaHie BOZOPOIHBIX CBSI3CH MEXKIY KH-
CIIOPOZOM BOJBI U CYIb(}O- ¥ THAPOKCHIBHBIMHU rpymnaMu (cM. puc. 1, 2,B0Z0pOJHBIC CBS3U MOKA3aHBI yHKTHPOM).
DKCIEepUMEHTAIBHBIC JaHHBIC M PACUCTHBIC 3HAYCHHS TEMIIEPATYp CYIUKH C YIS€TOM JHEPTHU THAPATALUH IIPEe-
craBieHsl Ha puc. 3, 4.Ha pucynke 5 npeacraBieHb 3aBHCHMOCTH SKCIIEPUMEHTAIBHBIX JaHHBIX 3HAYCHU YOCIbHOM
9HEPTHH THAPATAliK OT BIArOCOACP)KAHHS M WX anmpokcuMmarusi. OLEeHKa TOYHOCTH 3HAYCHUH YICIbHOW JSHEPruu
TUAPATaLiH, OJYYCHHBIX Pa3IMIHBIMI METOJAMH pacyera, IpeAcTaBieHa B Tadm. 1.
Ha ocHOBaHMM MOMYYCHHBIX PE3YJITATOB MOXHO CIEJATh BHIBOJ O LEJICCOOOPA3HOCTH y4eTa SHEPTHH THApaTa-
L{U TIPA MOJCTHUPOBAHUU HPOLIECCOB CYIIKU MPEAT0KEHHBIM METOIOM, IPUYEM HEIMIUPHUUCCKUE METOIBI JAI0T Ooliee
TOYHBIE PE3YJIbTATHI.
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Puc. 5. YaensHast sJHepruu ruipaTanun
B 32aBHCHMOCTH OT Bjiarocogep:kanus M-Kucaorsi

Ta6auma 1
3HaueHue Cpennee
. MaxkcumanbHOE
HpI/IMeHﬂeMI)II/I SHCPFHH KBa,Z[paTI/I‘IHOG OTKJIOHEHHE
METOJ1 pacyera THIpaTalnuy, OTKJIOHCHUC TOMIIEDATYDEL
JOx/kr TeMIIepaTypsbl paTyp
bes yuera sneprun
THIpATaIH 0 9,5 27
ITonysamnupudeckuit 8,92-16 5,9 14
Hesmnupuueckuii 3,08-16 3,1 8
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YIIPABJIEHUE KAYECTBOM PBIGHBIX ITPOAYKTOB
HA OCHOBE COBPEMEHHBIX CEHCOPHBIX TEXHOJIOT U

BaxHeimM HamnpaBlieHHEM TOCYJapCTBEHHOH JIESATENBHOCTH B arpONpOMBIIUICHHOM KOMIUIEKCE SIBIISIETCS BbI-
MIOJIHEHUE NIPUOPHUTETOB HalMoHaibHOrO npoekra "Passurne AITK" u 3ama4, mocraBnennsix IIpaBurenscrBom PO B
pamkax KoHuenimu rocysapcTBeHHON NONMTHKH B 00JIACTH 37I0POBOTO IMTAaHUS, PEIyCMaTPHUBAIOIINX pa3paboTKy H
BHEJ[PEHHE KayeCTBEHHO HOBBIX, 0E30MACHBIX MHUILEBBIX MPOAYKTOB, MAKCUMAaJIbHOE HMCIOJIE30BaHUE OMOJIOTHYECKUX
CBOJCTB CBIPBsI H KOMIIOHEHTOB, CIIOCOOCTBYOLINX COXPAHEHHUIO U YKPEIJICHHIO 310POBbs HAIMH [1].

CBOEBpEMEHHBIN KOHTPOJIb KauecTBA U OE30MACHOCTH OOBEKTOB NMPECHOBOJHOM aKBaKyJIbTYPhI MTO3BOJISIET HOIY-
9YaTh MPOAYKIMIO 33JaHHOTO KadecTBa. B mocnenHee AecsATHIETHE aBTOMATH3alMs IPOLECCOB MHUIIEBBIX TEXHOJIOTHH
IpUBENa K CO3aHUI0 MaTEPHUANIbHBIX YCTPONUCTB, MO3BOJSIOIINX PETUCTPUPOBATh HAKOIUICHNE, pacha U B3anMOAEHCT-
BUE PA3IMYHBIX BEUICCTB M M3MEHCHNE UX COCTOSHMS MPU CaMbIX HU3KHX KOHIEHTPAIMAX. DTH yCTPOUCTBA, HOIyIHB-
IIMe Ha3BaHHS ''CEHCOpPOB", YK€ JOCTATOYHO IIMPOKO HCIOJB3YIOTCS Ha Pa3siUYHBIX dTamax MpPOU3BOJICTBA PHIOHOM
npoxykuuu. B 3apyOexHON 1 0TEeueCTBEHHOW JMTEpaType TEPMUHBI "'OpraHoJIeNTHIECKast OLleHKa" 1 "CEHCOpHBIH aHa-
13" 4acTo MPUMEHSIOT KaK paBHO3HauHble. COBPEMEHHBIH yPOBEHb Pa3BUTUSI HAYKHW OPraHOJIENTHKH TpeOyeT pasje-
JIeHUs 3TUX NOHATHI. CrocOObl M3MEPEHNUs KOJIMUECTBA XMMUYECKUX COEIMHEHUH B IHIIEBOM MPOAYKTE C HOMOIIBIO
CCHCOPOB Ha3bIBAIOT CCHCOPHOW TEXHOJOTUEH OleHOK [3].

YPaGoTa BEINMONHEHA IO PYKOBOACTBOM J-Pa TeXH. HayK, mpod. BITA JI.B. AHTHIIOBOIA.



CeHCOpBI KOHTPOJUPYIOT OOJIbIIEe KOJINYECTBO MAPAMETPOB MPOIYKTa, YeM OpPTaHbI YeJoBeka (IBET, TEMIIEpary-
Py, Maccy ¥ BJIAXKHOCTB), IPUYEM OECKOHTAKTHBIM crioco6oM. IIpeumymiectBa ceHCOPOB — 3((EKTUBHBIMN, HENPEPHIB-
HBIH, HEpa3pymaomui KOHTPOIh Ka4ecTBa, IPUMEHUMBIA B TPYXHOIOCTYIHBIX MecTaX. OCHOBHBIMH KOMIIOHEHTaMHU
pu GOpMUPOBAHUK BKycCa M apoMara SIBISTIOTCS aMHHOKUCIIOTHI M aMubl. CEHCOPBI KOHTPOIHPYIOT OOIIbIIee KOIHde-
CTBO TIApaMETPOB MPOIYKTa, U€M OPraHbl YeIOBEKa, MpUIeM OECKOHTAKTHBIM CIIOCOOOM, BCIEICTBHE YEro BCE CEHCO-
TPaMMBbl Pa3JINIAIOTCS U 3aBHCAT, MIPEKIE BCETO, OT BH/A PHIObI, 00pa3a KM3HH, YCIOBHI U Xapaktepa muTanus [5].

Pernas 3amauy cHaGXeHUS HACEICHHUS MPOIYKTAMH MTUTAHUS HA OCHOBE PBIOBI H MOPENPOAYKTOB (THAPOOHOHTOB),
Jo0bIBarolIas M nepepadaTeiBaroNas NOAOTPACcIu PHIOHOI MPOMBINUICHHOCTH Poccuy BHOCST BakHBIHM BKial B obec-
NIEYCHHE MTPOIOBOJILCTBEHHOM 0€3011aCHOCTH CTPaHbl, CBA3aHHBIN C CO3JaHNEM HOBOM CTpaTEerHH IPOU3BOJICTBA

OnuH U3 T1aBHBIX (PaKTOPOB OE30IACHOTO MOTPEOIEHHS PHIObI — 00BEKTUBHAS OLIEHKA CTEIIEHHU €€ MPHUTOJAHOCTH,
B OCHOBE KOTOPOH JIS)KaT KaK OPraHOJENTHYECKUE, TaK U (U3NKO-XUMHUYECKHE MeTobl. OpraHojenTHYeCKHi METO.
UCIIOJIb3YET CEHCOPHBIE PELENTOPHI YeIOBeKa JUlsl OLICHKH BKyca, 3armaxa u 1Bera npoaykra. OH TpeOyeT Haau4us BbI-
COKOKBAJTM(HUINPOBAHHBIX ACTYCTATOPOB M HOCHT AOCTaTOYHO CyOBEKTHBHBINA XapakTep. [Ipu Hernoap30BaHnN (QH3HKO-
XAMHUYECKUX METOJOB HEOOXOIMMEI: JOCTATOYHOE KOJMYECTBO BPEMEHH, JOPOTOCTOAIICe 000OpYAOBaHHE M XHMUYE-
CKH€E PEaKTHUBBI, pab0Ta OIBITHBIX CHENHATUCTOB [2].

B cBs3u ¢ 3THM 0c00YI0 aKTyaIbHOCTH MPHOOPETAET CO3/IaHUE TOPTATHBHBIX MPHOOPOB IS ONEPATHBHOTO OIIpE-
nernenus (KCIPECC-KOHTPOIIS) CTEMEHH TIPUTOMHOCTH PHIObI K YHOTPEOICHHIO B THIY W TPH 3TOM TOCTYMHBIX ISt
OTpeOUTEIISI.

B nensix yaoBieTBopeHHs: MOTPEOHOCTH B 00ECIIEYCHUH KayecTBa M 0€30MaCHOCTH NPOAYKIMH MTPEaIaracTcst s
OLICHKM KayecTBa M 0E30IaCHOCTH PBIOBI M PHIOHOM NPOIYKIMH HCIIOJIb30BaTh MYJIBTHCEHCOPHYIO cHUCTeMYy 'Jek-
TpoHHBIH HOC". PaboTa Takoi cHCTEMBbl OCHOBaHa Ha MHOTOYPOBHEBOI HEHPOHHON CEMHOTHYECKOW MOIEIH, OIHUCHI-
BalOIIEi MeXaHNU3M paboThl OOOHTEIBEHOMN JIYKOBHIIBI YEIOBEKA.

YcTaHOBIIEHO, YTO paclpeiesieHHe TIII0KO3bl B CBEXKEM MsICE PHIOBI XapaKTepU3yeT MUKPOOMOJIOTHYECKYI0 obce-
MEHEHHOCTh MTOBEPXHOCTH PBHIOHOTO Msica. BBoasS OMOZATYMKY B MBIIIEYHYIO TKaHb PHIOBI, H3MEPss TOKOBBIE ITapaMeT-
PHI, a IO HUM C TIOMOIIBIO TPaTyHPOBOYHBIX KPUBBIX pacIpeAeieHne KOHIEHTPAUN TIIOKO3Bl B MsICE PHIOBI, MOYKHO
OBICTPO OIIPENICIUTH €T0 Ka4eCTBO.

KoHCTpyKIMOHHO GMOCEHCOPHI MOTYT MPEACTABIATE COO0H MOTEHIIMOMETPHYECKUE, THE30KPUCTATUINIECKHE, OII-
THYECKHe, aKyCTHUECKUE FIIM DJICKTPOMArHUTHBIE JTAaTYWKH, PETUCTPHPYIONINE Pa3INIHbIC KAaUeCTBCHHBIC XapaKTepH-
CTHKH MPOIYKTA.

CymiecTByeT MHEHHE, YTO OyIyllee NPUHAJIC)KUT CEHCOPHBIM MeTonaM. OHM OyayT OCHOBHBIMH IIPU KOHTPOJIE
TEXHOJIOTUYECKHX TIPOLIECCOB U OLEHKE KayeCTBa CBHIPbsS M TOTOBOI MpoayKuuu. V3mepurenbHble YCTpPOIHCTBA, OCHO-
BaHHBIE Ha PETUCTPALMK DJICKTPHUYECKUX CHTHAJIOB OMOJIOTHUECKUX CHCTEM, ITO3BOJISIIOT 3HAYMTENILHO PACUIMPHTH CY-
LIECTBYIOIUE CIIOCOOBI KOHTPOJISI U ClIeNlaTh CEHCOPHYIO TEXHOJIOTHIO OLCHKH KayeCTBa HEOTHEMJICMBIM 3JEMEHTOM
ABTOMATHU3UPOBAHHBIX CUCTEM YIPABJICHHS TEXHOJIOTHYSCKUMH TIpolieccamu [5].

st onpenesnieHus cBexecTd (CpoKa XpaHEHHS] ¢ MOMEHTa BBUIOBa) 00pa3sel aHaIU3UPYEeMO pIObI TOMEIAIH B
CTEKJITHHYIO SUCHKY JCTEKTHUPOBAHHS W 3aTeM MHKpOKOMIIpeccopoM (ckopocts 150 mn/MuH) B TeueHue 2—3 MUHYT
oTOupanu razoByo (azy. OToOpaHHbBIE APl MUKPOKOMIIPECCOPOM HATPABIISUIACH B " DIEKTPOHHBIA HOC", BKITFOUAIOIIHIA
IECTH CEHCOPOB [4].

IIpu nccnemoBanum Msica OKyHS OBUIO YCTaHOBIICHO, YTO OH MMEET YMEPEHHO BBIPa)XXEHHBIH apoMaT 10 CpaBHE-
HHIO C TOJICTOJIOOMKOM. 3/1€Ch JKe TOsIBHIIACh BO3MOXKHOCTD 3a/1eiiCTBOBATh CeHCOPhI 4 — 6,KOTOPbIC YyBCTBUTEIBHBI K
mapam BOJBI. B pesynbraTe SKCIepUMeHTa HMOJIYYHIIN, YTO MSICO OKYHS SIBISIETCS 0OJiee CyXHM, YTO HOATBEP)KIACTCS
JOTIOJIHUTEIEHO HU3KUM COJIEPXKAHHEM BJIArd 110 CPABHEHUIO C IPYTUMH HCCIIEAOBaHHBIME PhIOaMH.

W3 ceHcorpaMMbl TOJICTOJIOOMKA BHUIHO, YTO OH UMEET SIPKO BBIPKCHHBIH TPaBSIHOM apoMmar BCJICACTBHE TOTO,
YTO SIBJISIETCS] PACTUTEIBHOSIHOM PBIOOH M MUTaeTCs BOJOPOCISIMH. B CBSI3M ¢ 3TUM HEOOXOJMMBI JONOJIHUTEIbHBIC
TEXHOJIOTHYeCcKue orepaunu (OTMauyMBaHUE, YBEIHMYCHHE AOJM CICUWil W MPUIPaB) HA COOTBETCTBYIOIIMX CTaIHsX
npouecca npousBojcTsa. lllyka, SBISASCH XMIIHUKOM, NUTAETCS 300IUIAHKTOHOM W Pa3IMUHBIMHM KMBOTHBIMH, OOH-
TarOIIAMHE B BOJie (JIATYIIKH, TOJIOBACTHKH, IPYTHE PBIOBI U T.1.). VI3 CeHCOTpaMMBl, TIPEICTaBICHHON Ha puc. 1, 6, Bu-
HO, YTO apoMarT Msica IyKH MEHee BBIpaXKeH, yeM y Tosctosnobnka (puc. 1, 4). CinemoBaTenbHo, B IIpoIiecce MPOM3BOI-
CTBa MPOIYKTOB U3 IIYKH HE TPEOYETCS HOMOTHUTENBHBIX TEXHOJIOTHUECKUX PEKOMEHIAITHiA [2].
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Toncronobux lyxa

a) 0)

Puc. 1. CencorpamMmbl HCCIeJ0BAHHBIX 00Pa31[0B MPYAOBBIX PHIO:
f— curnan cencopa, I'; 1 — 6 —HoMep ceHcopoB;

(1 — 3 —ceHcOpBI, YYBCTBUTEIIBHBIC K allbJICTHAAM, KETOHaM, ddupawm;
4 — 6 —ceHCOpBI, YYBCTBUTENBHBIC K ITApaM BOJbI)

B xoz1e sKCTIepUMEHTANBHBIX UCCIIEAOBAaHUN CHCTEMOI c1ab0CEIeKTHBHBIX CEHCOPOB YCTAHOBJICHO, UTO TIPH JIJIH-
TEJIBHOM XPaHCHHH PHIOHON MPOAYKIMH HAOIIOIACTCS YBEIMUYCHHUE COJICPIKaHHMS aMUHOCOCIUHCHHUI B Ta30Boil (dase.
HemanoBaxkHoe BIHSHHE Ha apoMaT PHIOHOI NMPOIYKIWMH OKa3BIBACT BIAXKHOCTH MCXOTHOTO CBIPBSI, KOTOpas, KaK H3-
BECTHO, SIBJISIETCSI OJTHUM M3 OCHOBHBIX MOKa3aTesiel KauyecTBa MUILEBOIM MPOAYKLIUH.

Pe3ynbTaThl HCCIIEAOBAHHBIX 00PA3LOB MPYAOBBIX PbIO, UCCIICIOBAHMUS IPOBOAMINCH 10 McTeueHnu 48 yacoB no-
CJIe 3acChINaHus PHIOBI, MPECTABICHBI HA CCHCOTPaMMaXx, KOTOPhIC IPUBEACHBI Ha puc. 1.

CIINCOK JIMTEPATVYPbBI

1. Pei6oBojactBo. OCHOBBI pa3BEACHMS, BBUIOBA M NIEpepaObOTKH PhI0 B UCKYCCTBEHHBIX BOJOEMax . ydeOHOE ITo-
cobue / JI.B. Autunosa, O.I1. JIopsaunoBa, O.A. Bacunenko, M.M. Jlausutus, C.M. Cyneiimanos, C.B. [llabynun. —
CII6. : TUOP/, 2009. — 472.

2. Awntunosa, JI.B. MeTojbl HCCIIeIOBaHUSI MsICa U MSICHBIX MPOAYKTOB : ydueOHoe mocobue / JI.B. AnTumosa,
N.A. T'norosa, 1.A. Poros. —M. : Konoc, 2001. — 37@G.

3. Epmos. A.M. TexHojorus peiObl U PHIOHBIX MPOAYKTOB | yueOHukK mist By3oB / A.M. Epmios. — CII6. : T'U-
OPJI, 2006. — 944.

4. Kainau, A.B. UckyccTBeHHbIe HEHPOHHbBIE CETH — BUEpa, cerojns, 3asrpa / A.B. Kanau, S1.U. Kopenman, C.U.
Hudranues. —BopoHex : BopoHexk. roc. TexHou. akan., 2002. — 213.

5. Popuna, T.I'. CeHCOpHBI aHaNHM3 MPOJOBOJIBCTBEHHBIX TOBAPOB | YUCOHHK JJIsl CTYACHTOB BY30B, 00ydY. IO
crern. "Toaposenenue u skcreprusza ToBapos” (rpud YMO) / T.I'. Poguna. —M. : Akagemus, 2004, — 208.

Kagenpa " Texuosorus msaca u MACHsIX npoJykToB', BI' TA

YK 531.724
P.C. Koz1o8"

UCCJIEJOBAHME JJUHAMMKU TEYEHUSA 3EPHUCTOM CPEJBI TIPU BBICTPOM CJIBUTE

BBICTpbIEe TPaBUTAIIMOHHBIC TIOTOKH 3€PHUCTHIX MATEPHAIIOB SIBJISFOTCS ITUPOKO PACIIPOCTPAHEHHBIM THIIOM OBICT-
PBIX CABUIOBBIX MMOTOKOB, HMEIOIIMX MECTO BO MHOKECTBE TPUPOIHBIX ABJICHUM M TEXHOJIOMMYECKHUX Tporeccax. On-
HAKO JI0 HACTOSIIIETO BPEMEHH aJIcKBATHOE OTUCAHKE TApAMETPOB OBICTPHIX TPABUTAIHOHHBIX TOTOKOB 3aTPYIHEHO TI0
NPUYMHE MHOYKECTBA SKCIIEPUMEHTAIBHBIX U aHATUTHIECKHX TPOOIIEM.

HWccnenoBanne OBICTPBIX CIBUIOBBIX MOTOKOB OTHOCHUTCS K OOJIACTH MEXAHUKH CHIMYYUX CPEl. BBICTpBIE CIBHUIO-
BBIE TEUYEHHS YACTO HA3BIBAIOT MHEPUMOHHBIMU TEYEHHUSIMH, MOCKOJIBKY UX 3aKOHOMEPHOCTH ONPENEIIAIOTCS, B OCHOB-
HOM, HHEPIHCH ¥ B3aUMHBIMH COYIapEHUAMH YaCTHII.

KoMmmiekcHyo MHGOPMAIHIO O JUHAMHUKE TCUCHHUSI 3€PHUCTBIX CPEI MO3BOJISIET MONYUHTH 3KCIEPUMEHTATBHO-
AHAJIUTHYECKAN METOI.

JlaHHBIN METOI OCHOBBIBACTCS Ha aHanm3e (as3sl CBOOOMHOTO MAaICHHs YAaCTHII, MTOKHIAIONINX MTOPOT CCHITAHUS
MIIEPOXOBATOTO CKATa, M XapaKTePU3YETCs MPOCTOTOM IKCIIEPHMEHTA M JJOCTATOYHO BBICOKOM TOYHOCTHIO OMPEICICHHSI
MCXOMHBIX JAHHBIX /ISl AHAMTHIECKOTO PacyueTa MapaMeTPOB CTPYKTYPhI TPABUTAIIHOHHOTO MTOTOKA 36PHUCTOTO MaTe-
puana.

DKcrepruMeHTabHAS YacTh MeToaa (puc. 1) 3aKIroYyaeTcs B CChIMAHUM 3€PHUCTOTO MaTepHaa B PEKUME YCTAHO-
BUBLIEr0OCS TPABUTALIMOHHOTO TEYEHHS 110 HAKIIOHHOMY KaHaly M cOOpe Marepuaia B KIOBETE C SYeHKaMHu.

CozepxkuMoe s9eeK B3BEIIMBACTCS | 10 PE3YJIbTATaM B3BEIIMBAHUS ONPEIEsIeTCs QYHKIUS pacipeaeicHus Mac-
cel Marepuaia (X3) B HanpasieHun ocu oxy (puc. 1). Kpome TOro, B COOTBETCTBHHU C 9THM METOIOM OIPEACISIOTCS
CITeYFOIIIE KCIICPUMEHTAIBHBIEC JaHHBIE: BBICOTA CJIOS /7 Ha TOPOTe CChIMAHMUs, BpeMs CChimanust £, paccrostane H Me-
Iy TOPOTOM CCHITIAHKS 1 KFOBETOM M yroJl HaKJIOHa KaHana o, (puc. 1).

AHaNTUTHYECKasT YaCTh METO/IA 3aKIII0YACTCS B ONpeaeeHnn npodmieii ckopoctr (()) u mopo3HocTH &()) B croe
YACTHI[ C YYETOM B3aUMOCBSI3H MEXY JIOKAJIbHBIMU 3HAUEHUSMH MTOPO3HOCTH ¢ios £()), ckopoctu casura dul dy; mo-
YISl CKOPOCTH (()) U pactpeiesIeHusl aCTHUIl 10 TOPU30HTAIBHON KoopanHaTe (G(X;). YpaBHEHUsI, CBSI3BIBAIOIIHE MO-
IlyJIb CKOpOCTH )) 1

YPaGora BEITONTHEHA 1O PYKOBOJCTBOM KaHJA. TeXH. HayK, fou. TI'TY I1.A. Banosa.
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Puc. 1. Cxema 3xcnepuMeHTAIbHON YCTAHOBKH
MOPO3HOCTH ¢i10st £()) B OBICTPOM IPABUTALMOHHOM MOTOKE 3€PHUCTOTO MaTepHaia Ha IEPOXOBATOM CKaTe, (hopMyJIH-
PYIOTCS CIIEAYIONTUM 00pa3oM:

7= Ko yona , W
coscx\/(H+ yecosa — (x4 — ysina)tga)2/ g
u(y %) p(1-€()) = G(x). )

Hcnonk3ys rumote3y 00 aHAJIOTUU MEXIy MapamMeTpaMy 3epHUCTOTO MaTepHaia Mpu ObICTPOM CABUTE U COOTBETCT-
BYIOIIMMH TTapaMeTpaMy INIOTHOTO Ta3a, MOIYyYeHO CIEAYIOIIee yPaBHEHHE COCTOSHUS 36PHUCTON CPEJIBL:

au 2
PNEW) = X(?j : €)
y,

JUi1s1 OLCHKHM aJIeKBATHOCTH YPaBHEHHSI COCTOSHUS 3epPHHUCTOM cperpl (3) mpoBeaeM cpaBHEHHE Mpoduieii CKOpocTH
1 NOPO3HOCTH, IMOJYUYCHHBIX J3KCHICPUMCHTAIbHO-aHAJIUTUICCKUM METOAOM, I IMOTOKAa KEPpaMHYCCKUX MIapOB (d =
6,6-10°m).

PeSyJ‘ILTaTLI OKCIICPUMCHTAJIbHO-aHAJIUTUYCCKOI'O UCCIICJOBAaHUSA IMTPUBCACHBI HA PHUC. 2.

s PUCYHKaA CJICAYCT, YTO pe€aan3alusad U3JI0OKCHHOTO METOAAa UCCICAOBAHUSA MO3BOJISCT IMPOTHO3UPOBATL AOCTA-
TOYHO CJIOXKHBIC HEOPJIWHAPHBIC MPOQWIM KOHIICHTPAIMH TBEPIOW (a3bl B OBICTPHIX TPaBUTAIIMOHHBIX ITOTOKAX,
MMEIOIIME MAJIbIE TOJIIMHBI CJI0S (5 - 10,I[I/IaMCTpOB LIaCTI/m).
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Puc. 2. lpo¢uau ckopoctu ()) u noposHoctu £())
B rPaBMTALHOHHOM NOTOKE KEPAMHYECKHX 1LAPOB
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Puc. 3.I'paduxk 3aBucumoctu kod3dduuueHTa X oT BBICOTHI cios1 /1/d

B paboTte Takxe MpOBEACHO MCCICIOBAHUC YPABHEHUS COCTOSHISI 36PHUCTOM CPEbI MyTEM aHa3a 3aBUCHMOCTH
k03 (unmeHTa X OT TEXHOIOTMYECKUX XaPAKTEPUCTHK IPABUTAIIMOHHOTO MOTOKA (Yroyi HakJoOHA o, BhIcOTa ciiost /) u
(U3UKO-MEXaHMYECKUX CBOMCTB JUCIEPCHBIX MATEPHUAIOB (IJIOTHOCTh, pa3Mep 4YacTHIl @, UX IEPOXOBATOCTh U YIPY-
rOCTB).

DKkcrepuMeHTaNbHbIE HCCIIEIOBAHMUS TIPOBEICHBI HA YCTaHOBKE, H300paKeHHOW Ha puc. 1, C UCIONIb30BaHHUEM Ke-
pammdeckux mapos (4 = =6,6-10°% ).

HccnenoBaHue 3aKi04aaoch B ONMpe/IeIeHUN BEMUUUHbI KO3 duipeHTa X ypasHenus (3) mpu UCMOIB30BAHUU €T0
JUTsl OIIMCAHMS TMHAMUKH TEUSHHUsS 3ePHUCTHIX MATEPHAJIOB 10 IEPOXOBATOMY CKATYy.

PesynbraThl uccienoBanusi KodpQuienTa X Kak GyHKIUH OTHOCHTEILHON BBICOTHI CJosi ///0 Ha 11epOoX0oBaTOM
CKaTe B PeKUME YCTaHOBHUBILETOCS PA3BUTOTO IPABUTALIMOHHOIO TEUSHHUs IPUBEACHBI HA PUC. 3.

[IpuBencHHBIC Pe3yNbTaThl CBHICTECIBCTBYIOT, YTO HAOIOIACTCS CYNICCTBEHHAs 3aBUCUMOCTh Kod(hduImeHTa X
OT BBICOTHI CJIOSI MaTepualia Ha mepoxoBatoM ckate. OueBHIHO, 4TO [yl OOBSICHEHHUS MOTYYSHHBIX 3aBUCUMOCTEH He-
00xoIMa JTOTOJIHUTENbHAS HH()OPMAIIHS.

CIINCOK JIMTEPATVYPbBI
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PA3PABOTKA ®UTOAOBABKHN
JUIS IPEJOTBPAIIEHUS MAKPOBHUOJIOT MYECKOUW MOPYH XJIEBOBYJIOYHBIX U3AEJINN

Bonbiio# Bpea xinebornekapHoil MPOMBIIUIEHHOCTH HAHOCST CIIOPOBbIE MUKPOOPTaHU3MbI — BPEUTEIH POU3BO/I-
ctBa. OHHU BBI3BIBAIOT PE3KME M3MEHEHUS BHEIIHETO BUA U MSKHIIA MpoaykTa. [lopya xjeba moj BIUIHUEM MUKPOOP-
TaHU3MOB TIOJy4YHIIa Ha3BaHue "0oJe3Hp" xneda. K HuM oTHOCATCS "KapTodenbHast 00JIe3Hb", BI3bIBAEMast CIIOPOBBEIMHU
OakTepusMH, TUIECHEBEHUE XJieba, MeoBast 00JIe3Hb.

Bos0yaurensmu "kaprodeapHoi Gone3Hu” xyeba ABISIOTCS criopoobpasyromue 6akrepun Baccilus mesentericus
u Baccilus subtilisOtu MuUKpOOpraHU3MBbl IIUPOKO PACHPOCTPAHEHBI B mpupoje (B BO3ayxe, MOYBE, HA PACTCHUSIX) U
BCTPEUAIOTCS TAKXKE B 3epHE, MyKe, Ha 3JIeBATOPaX, CKIaaxX, MeJIbHUIAX, 000PYI0BaHUH XJIc003aBOIOB.

3a BpeMs BbINEUKH Xjieba CIOphl COXPAHSIOT CBOKO YKU3HECTOUKOCTh (OHU MOrMOAIOT TOJBKO MPU MTHOBEHHOM
nporpesanud 10 130°C wmu npu 100°C uepes 6 4). Haubosiee GraronpusaTHbIE YCIOBUS I UX MPOPACTAHUs; 3HAYM-

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM J-Pa TexH. Hayk, mpod. BITA JLII. Iamenxo.



TeJIbHAsT BIaXHOCTh MPOAYKTa, HEHTpallbHas peakius cpejbl U Temneparypa Beiie 37°C. Baccilus subtilionanaer
KOMIUIEKCOM aKTUBHBIX aMUJIOJUTHYECKUX (B TOM YHCIIE 0-aMUJIa3a) U MPOTEOJUTHUECKUX (POTEHHA3a, MOJUICTITH-
Jla3a, JUIenTuia3a) GepMeHToB, JeUCTBUE KOTOPHIX U BBI3BIBAET CrielM()UUECKHE U3MEHEHHS MSKHUINA Xj1e0a mpu mpo-
rpeccupoBaHnH "KapTodeapbHON 00Ie3Hu".

Ora 601e3Hb MOPaXKAET MAKHII MIIEHNYHOTO, a B TIOCJIEJHUE TOBl U PIKaHO-TIIICHUIHOTO Xje0a, TIIaBHBIM 00pa-
30M, B BeceHHe-JIeTHUH nepuo. [TopakeHHBIN XJ1e0 cHayaia TepseT CBOH eCTECTBEHHBIM BKYC M apoMarT, 3aTeM B HEM
TIOSIBJISIETCSI CBOCOOPA3HBIN CJIaKOBATHIN 3amax, BHAYaJle HAIOMHHAIONINN 3armax Mepecrenoi JbIHA WM BaJICpUaHbI.
MIKHII CTAHOBUTCS JIMIKUM, TIPH Pa3jioMe HAOIOAAI0TCS CIIM3UCThIE TAHYIINUECS HUTH.

W3meHenne 1Beta Mskuiia xjeba MpU pa3BUTHU OOJIE3HU OOBACHICTCA OOpa30BaHHEM OaKTEPUSMHU PO30BO-
KOPUYHEBOTO MurMeHTa. Kpome Toro, 3aech, HSCOMHCHHO, UMCIOT MECTO OKUCIHUTEIBHBIC MPOIECCHI, BBI3BIBAIOIINE
00pa30BaHUE TEMHOOKPAIICHHBIX COCTUHCHUI.

Jis mpenoTBpaieHuss MUKpOOUOJIOTHYECKON MopUr Xyieba Ha Kadeape TEXHOIOTUH XJe0a, MaKapOHHBIX, KOH -
tepckux m3nenanit BI'TA paspaborana antTuOnornueckas purogod6aBka — cOPOKEHHBIH BOJHO-MEIOBBIH HKCTPAKT ILIO-
JIOB KpacHO# psiOWHBL. BHIOOp KOMITIOHEHTOB 3KCTPaKTa 00YCIOBICH UX XUMUYECKAM COCTABOM.

[Tnoxpl KpacHO! PSIOMHBI COEPKAT: KPUIITOKCAHTHH, Pa3jH4HbIe caxapa: ritokody — no 3,8%, ppykrosy — no
4,3%, caxapo3y — 0,7%;cop003y, opraHudecKre KUCIOTHI: 10J09HyI0 — 10 2,8%, BhosreByro, BUHHYIO ¥ JUMOHHYIO;
[MAHAHXJIOPH]I, He3HAUNTEIbHOE KOMMIecTBO NyOommsHbIX Bemects (0,3%),3¢upHoe Macio, aHTHOaKkTeprasbHbIe Bele-
CTBA, CJI€Ibl CHHUJILHOM KHCJIOTBI, MUKPODJIEMEHTHI (MapraHell, skejie30, alloMUHuH), cyxue Bemectea — 14,6 ... 30,0%;
copour — 3,5 ... 12mr/100r (10,4 ... 25,3%na cyxoe BelecTBo); a3otucteie BemiectBa — 1,0 ... 1,5%;kneTyatky —
2,2 ... 3,2%3ony — 0,7 ... 0,8%mapacopounosyio kuciory — 0,02 ... 0,2% rpurepnenossie kucinoTel — 1,6 ... 1,9%;
ackopOunoByro kucnoty — 30 ... 220mr/100r. B miogax psOuHbl 0OHApY»KeHBbI BUTAMUHBL: P (KBEpLETHH, H30KBepLIe-
THH, pyTuH) — 2600Mr%, kapotuHouasl — 27 Mr%, Tokodepon — 4,4mr%, pubodrasus — 8 Mr%, aHTounaHs! (B TOM
yucie unaHuant) — 795mMr%, nybuneheie BemectBa — 610Mr%, dhochomunuas (kedanus, meunutun) — 70,4mMr%, nexru-
HOBbIE BerecTBa — 2%, niefikoantormanbl — 90 ... 24Qur/100r, katexunsl — 80 ... 410ur/100rT, daaBonons — 40 ... 520
mr/100 r; denonkapboHoBbie kucnaoTsl; THamuH — 0,05mr/100 r, HukoTHHOBYIO Kucinoty — 0,5mr/100 r; donueByro
kuciory — 0,2 ... 3,0mr/100 r; ¢uwutoxunon — 0,4 ... 1,0mr/100 r. B cemeHax COMEPKHUTCS KHPHOE MACIO
21,0 ... 21,9%amurganis. CoIep:KUTCS TaKXKe [MIECTHATOMHBIN criupT copout (25,3%)u mapacopOunoBas kuciora. B
Arofax COAEPIKUTCS OrPOMHOE KojnuecTBO BuTtamuHa C u mpoBuramuHa A (kapoTtuHa). KapoTuHa B psiOuHe OOJbIIE,
yem B MOpKoBU. CeMeHa psiOuHbI comepkar 10 22% KUPHOTO Maciia. BaKHBIM XUMHUYECKAM KOMIIOHEHTOM ST psAOU-
HBI SIBJSIFOTCS TIEKTHHBI, CIIOCOOHBIE K Kene00pa30BaHHIO B MPUCYTCTBUHU CaXapoB M OPraHUYECKUX KHUCIOT. [IeKTHHBI
MIPETISITCTBYIOT N30BITOYHOMY OpOKEHUIO yriieBo10B. [TapacopOuHOBast 1 COPOMHOBAS KUCIOTHI PIOWHBI TOPMO3SAT POCT
MHUKpPOOPIraHU3MOB, TpHOOB U 1uieceHedl. MIX NpUMEHSIOT B KauecTBE KOHCEPBAHTOB MHUIIEBBIX MPOIYKTOB U JUIS OYH-
LICHUS BOJIBI.

BTOpbIM KOMIIOHEHTOM, BXOJISIIMM B COCTaB COPOKEHHOTO BOIHO-MEIOBOTO DKCTpaKTa, sABJIsieTcs MeaA. Ero Oak-
TEPHULUAHOCTh O0YCIIOBJICHA COJICPKAHUEM B HEM (DUTOHIIUIOB U (PEPMECHTOB, yYaCTBYIOIIUX B OKHCIIUTEIILHBIX PEaK-
LUSX C BEICBOOOXKIICHHEM aKTHBHOTO KHCJIOpoaa. OH y4acTBYeT B OKHCIICHHUHM HEHACBHINICHHBIX JKUPHBIX KHCIOT, MPH-
CYTCTBYIOII[MX B MYKE U BHOCUMBIX C HOBBIM CBIPbEM, JI0 MEPOKCHA0B. Butamuu B, (pubodiiaBun) yuacTByer B oOMeHe
BEIIECCTB M CIIY>)KUT B KAYECTBE COCTABHOM CTPYKTYPHOU 4acTH (PIaBOMPOTEHIOB — OCOOBIX BEIIECTB BBICOKOW OMOIIO-
rMYEeCKOW aKTUBHOCTH, HEOOXOMUMBIX JJIsi HOPMAaIbHON (YHKIMH KU3HEOOSCTICUNBAOIIMX CHCTEM M OpraHU3Ma B Iie-
JIOM.

Jlnst mydmero pacmpezeneHnss akTUBHBIX COCTAaBJISIONINX PSIOWHBI B cpene XiebornekapHoro moiydadpukara, a
TaKKe BO3MOXXHOCTH HCIIOJIb30BAHUS €€ MUKPOKOIMYECTB FOTOBUIIN SKCTPAKT.

Jlnst mosrydeHust COpOKEHHOTO MOJIOUHOKHCIBIMU OakTepusimMu Stf./actisn Str.cremori®oaH0-Men0BoTo dKCTpaK-
ta (COBMD) psiGHHBI HCTIOIB30BAIN MEJI, U3METbYSHHYIO PAOUHY U BOJY MIUTHEBYIO.

Ipu noay4eHnu SKCTpaKTa PAOWHBI NPEIJIOKEHO 3aMEHUTH BOJIY HA BOJHO-MEIOBBIA PACTBOP C KOHICHTpAIHEH
Mena 14%.3amena 00yciioBieHa OOraThIM XHMHUYECKAM COCTABOM ME/a, COJCPKAHUEM B HEM COPaKMBAEMBIX CaxapoB
U OaKTePUIMIHOW aKTHBHOCTBIO, 32 CYET (PUTOHLIUAOB M (PSPMEHTOB, YYACTBYIOIIMX B OKHCJIHMTEIBHBIX PEAKIHAX C
BBICBOOOXKICHHEM aKTUBHOTO KUCIIOPOJIA.

1. Opraﬂonenanecmde 4 (l)ﬂ3l/lKO-XﬂMl/l‘-leCKHe MmoKa3aTe/iu IKCTPaKkTa

HawnmenoBanue moka3zarens XapaKTepI/ICTI/IKa

OpFZHO/IGHTH‘IGCKlfe 110Ka3arciia

Buemnuii Bup Henpospaunas »uakoctb

et CBeTn0-KOPHUUHEBBII

Bkyc KucnoBato-cmankwuii, 63 BRIpaXCHHON TOpEeUn
PactBOopumocTh JlomyckaeTcst omanecieHIusi, 00yCIOBICHHA
B BOJIE O0COOCHHOCTSIMU ~ HCIIOJIB3YEMOTO  CBHIPbsl, M

0CalOK CAMHHUYHBIX YaCTHUIL

DHUZHKO-XHMHYECKHE ITOKA3aTe/IH



Kucnornocts, rpan 12,0

MaccoBas nois

CyXUWX BemecTB, % 10,0
AHTHOKCHIAHTHAs
AKTUBHOCTH, MF/,HM3 24,24

2. XuMHYeCKHii COCTaB IKCTPAKTA

HanmenoBanue koMnonenra [Tokazanue 3HaueHUH

Bona, % 90,0
Benku, % 0,8

Kupei, % 0,2

Vruesoasl, % 9,0

Burtamun A, mr/100r 32,0
Buramun C, mr/100r 48,0
Buramun P, mr/100r 42,0
Burtamus PP, mr/100r 19,0
Jdy6unbHble BemecTa, Mr/100T 13,0

Jisi 6ojlee MHTEHCUBHOTO HAKOIUIEHUS] KUCJOTHOCTU IKCTPAKT MOABEPraju OpokeHHI0 MojJ AelicTBHEM
MOJIOYHOKHUCIBIX Oaktepuii Sir./actis w Str.cremoris (3aKBacka Mo.109HAs) TIPU TeMIepatype, ONTHMAJIbHOI
IJISl X AeifiCTBHSI M He MPHBOASAIIEH K HHTHOMPOBAHUIO IIeHHBIX KOMIIOHEHTOB, COJEPIKAINNXCS B PIOWHE U HA-
TYpaJbHOM MeJe.

OpraHoyienTHIECKE U (PU3UKO-XUMUIECKHE ITOKA3aTeNIN YKCTPAKTA MPEACTABICHBI B Ta0J. 1, XHMUYECKHi cOCTaB
— B TabI. 2.

AHanu3upys JaHHBIC, IPEACTABICHHbBIC B Taba. 1 ¥ 2 MOKHO PEKOMEHIOBATh COPOXKCHHBIH BOIHO-MEIOBBIH IKC-
TPAaKT K WCHOJB30BAHUIO B TEXHOJOTHH XJIOOOYIOUHBIX M3ACNUI, YCTOMYMUBHIX K MUKPOOHOIOTHIECKOHN TTopUe H3-3a
BBICOKMX TTOKa3aTeJel coepKaHus TyOMITbHBIX BEIIECTB, KUCIOTHOCTH M aHTHOKCHAAHTHON aKTHBHOCTH.
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Kagpenpa" Texrororus xinebomnexapHoro,
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YK 664.66.019

M.II. KostomankoBa, C.B. Hepe./leroszn
AHTUBAKTEPUAJIBHBIN DKCTPAKT B TEXHOJIOI' MU XJEBA

Hamu Ha kadenpe TeXHOIOTHHU XJIeOOMEKapHOTO, MAKAPOHHOTO M KOHJAUTEPCKOrO MPOU3BOCTB pa3padoTaHa TeX-
HoJorHsI XJeba 0eNoro U3 MIICHHYHOH MYKH BBICIIEIO COPTa HA OCHOBE PKCTPAKTa U3 XPEHA, KOPHS METPYILIKH, JIAMO-
Ha. Be100p JaHHBIX KOMIIOHECHTOB O0YCJIOBJICH MX aHTUOMOTHYCCKUMU M aHTUMHUKPOOHBIMU CBOMCTBaMHU.

XpeH OOBIKHOBEHHBIN 00J1a/1acT MacCoil 1elIeOHbIX CBOMCTB. B HapoIHOW MEIUIIMHE ero MPUMCHSIIN KaK CPEICT-
BO, TIOBBIMIAOIIEE ATECTUT, IJIS YIIYUIICHUS OeSATEIHHOCTH IMHUIICBAPUTEIHFHOTO TPAKTa, MIPH OTEKaX, OOJE3HAX MOYEK,
MOUYEBOTO ITy3BIPSI M TIEYCHH, KaK OTXapKUBAIOIIee NP BOCTIAJICHUH BEPXHUX ABIXaTeNBHBIX IyTei, [lpu muHre, CKII0H-
HOCTH K KPOBOTEUCHHSM, (PU3WIECKOM W YMCTBEHHOM HCTOIICHHWH, MAIIPHH YIOTPEOISUTH HACTONKY KOpHEHW XpeHa
BHYTPb, a KalllWIly B BUIE KOMIIpecca Kak MECTHOE pasapakaroliee U OTBIEKaromee CpeacTBO (HECKOIBKO ciiabee rop-
YHIIbI) HCTIOIB30BAIH HAPYKHO TIPH PAAUKYIINTE, IOArPe, PEBMATH3ME, a TAKXKE JUTS JICUCHHSI THOMHBIX PaH.

JKryauit Bkyc XxpeHa o0yclioBiIeH 3QUPHBIM MacIoM — LTI (QHUPOM H30THOIIMAHOBOM KHUCIOTHI, KOTOPBIH BO3HH-
KaeT B pe3yjbTaTe Pa3joKeHUs TJIMKO3Ua CUHUTpUHA. M3 HATepTOro XpeHa BhIAEISIETCS TOPUYUYHOE MACIIO, aJTHIIN30-
THOLIMAHAT, KOTOPBIH 00JalacT OTYCTIMBBIM aHTUMHUKPOOHBIM JiciicTBHEM. B XpeHe comepKUTCsl 3HAUUTEIILHOE KOJIH-

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM J-Pa TexH. Hayk, mpod. BITA JLII. Iamenxo.



4yecTBo BuTamuHa C, caxapa, ()epMEeHTbI, aMMHOKHCIIOTHl — acrapariH, apruHUH M TIIyTaMuH. B coke cBexkero KopHs
HaXOJIMTCS JIU30LUM — BEIIECTBO aHTUOMOTHUYECKOr0 JIeHCTBU. B MHCThSIX pacTeHus Konn4ecTBo ButamuHa C cocTas-
qsier 85 mr %, MPUCYTCTBYIOT KAPOTHH, aJIKaJIOUIbI.

braropaps Hanu4u0 GUTOHIUIOB U JIM30IMMa XPEH 00J1a1aeT BBICOKOH aHTUMHUKPOOHOW aKTHBHOCTBHIO.

ITerpymka upe3BbuaiiHO Oorara Moje3HHIMU BEIIECTBAMU M MHHepaiaMu. [1o comepikaHnio acKOpOMHOBOW K-
ciothl (ButamuHa C) OHA MPEBOCXOIUT MHOTHE QPYKTHI U 0BOIIH. B 100T MOJOABIX 3€EHbIX TTOGETOB METPYIIKU CO-
JIEPIKUTCS IPUMEPHO JIBE CYyTOYHbIe HOPMBI BuTamMuHa C. D1o moutu B 4 pa3a OoJbiie, YeM B JUMOHax. [leTpyiika co-
JIEPKUT OOJIBIIOE KOJTUYECTBO KAPOTHHA U MO ITOMY MMOKA3aTellio He ycTymnaeT MopkoBu. Hemano BaxHo, uro 8 1001
METPYIIKUA COJCPIKUTCS JIBE CYTOYHBbIE HOpMbI npoButamuHa A. Ilerpymika Oorara Butamuuamu B1l, B2, dhonuesoii
KHCJIOTOM, a TAK)KE COJISIMHU Kallusi, MarHus, kelie3a U (epMeHTaMu. [leTpyiiKa COMEPKUT TAKKE UHYIUH, KOTOPBIH
peryaupyer 0OMeH TIIFOKO3bI B KPOBH.

Crnennduueckuii 3amax JUMOHY MPHUIAET COAEPKANICECS B BETOUYKAX, JTUCThIX M KOXKYPE IJI0JA0B 3(UPHOE MACIIO.
B mskoTn nuMona Haxomgurcs MHOTO (5 ... 8%)IMMOHHOM ¥ S0JIOYHON KUCIIOT, IEKTHHOBBIE BEIECTBA, KAJIU, MEJIb,
¢uronuuasl, Butamuuel C, rpynmst B, P u kaporun. B coke nuMoHa 00Hapy»KeH KyMapHH M30IHMMIIMHEIUINH, a B KO-
Kype — (JIaBOHOBBIC TNIMKO3UIbI, KyMapHHBI, Y-CHTOCTEPOI. B Helt comepxurcsa 9,6 ... 10,2%cyxux Bemects, 8,4% —
yII€BOO0B, u3 HUX 10 3,5%caxapos, 0,6 ... 1,1%benxka, 0,3 ... 0,8%kupa, 0,4 ... 0,9%neryarkn, 0,3 ... 0,5%z0151.
JIumoHBI 6OTaThl OPTAaHUYECKUMH KUCIIOTaMH (IMMOHHOM U s10J109HO#M) — 6 ... 8%,103TOMY OHH HCITONB3YIOTCS W IS
MOJTYYCHHS] IMMOHHOM KUCIIOTBI.

MuHepasbHbI#i COCTaB IUIONOB HpeacTaBieH kanbuueM (26 ... 27mr/100r1), hocdhopom (22 — 26) xene3om (0,3 —
0,5),narpuem (1), kanmuem (zo 235mr/100r).

Jlumons! Ha3bIBaIOT KiIanoBoi BuTaMuHOB. B 100T chenoOHOM vacTu mioaa tumoHa coaepxkutcs: 40 ... 85mr Bu-
tamuHa C, 0,4mr G6era-kaporuna, 0,04mr Buramuna By, 0,2 -B,, 0,2 —B3, 0,1 ... 0,3vr ButamuHa P.

B mwiogax nuMoHa HalWIEHBI TAKXKe M JAPyrue OMOJIOTMYECKU aKTHBHBIC BEIIECTBA: (IaBOHOHBI (HHIPOHHH, rec-
MEPHIHH, JHOCMHH, 7/-PaAMHO3H], IPHAHKTHO); POU3BOAHbIE KyMapuHa (THMETHH, MEPAH3HH, AyparTeH, OHOKaHre-
JIHIHH, OEpraMMOTHH); CECKBHTEPIICHBI (JIHMCH, KaAHHEH, I'aIaKTyPOHOBAA KHCIOTA).

B koxype 1uMoHOB copepkarcst: kierdatka (4,4%),caxapa (1o 6%), oprannueckue kuciotsl (0,28%),BUTaMHHBI
B; (0,05Mmr/1001), B, (0,02Mmr/100r), PP (1,27Mr/100r), C (o 140Mmr/1001), kapotun (0,03Mmr/100T), IeKTHHOBEIE
BeectBa (10 7%), munepansHbie conu (1o 0,65%),3¢pupubie Macna (10 0,6%),B cocTaB KOTOPBIX BXOIAT: &JBAEIH]
nutpais (5%), 00yCIoBIMBAIOIINI IPUATHBIN 3ammax Macia, reprer (95%) —rnaBHas cocTaBHas 4acTh Macia. B cocras
9(UPHBIX Maceq BXOMSAT TAKXKE [IHHEH, TEPITHHEH, KaMQEH, (e/IaHAPeH, METHATCITEHOH, JHIICHTEH, aabAeruibl (OK-
THJIOBBIH, HOHHJIOBBIH, KapHIOBbIH). B KOXKype MPEerMYNIeCTBEHHO JIOKATU3YIOTCS CIEHU(UUHBIE ISl TUMOHA TITFOKO-
SUJIbI T€CIIEPHAHH, IPHIHKTHOT U XaJIKOH rucrepeqraa. OHU TakkKe 00JaJal0T BRIPAXKEHHBIM P-BUTAMUHHBIM JICHCTBH-
em.

Jlist ydiiero pacnpeielieHus aKTUBHBIX COCTABIISIFOIIMX HETPAIUIIMOHHOTO ChIPhS B Cpejie XJIeOOoneKapHoro mo-
nyhabpukaTa, a Tak:Ke BO3MOXKHOCTH UCTIOJb30BAHHS €r0 MUKPOKOJIHUYECTB TOTOBUIIU SKCTPAKT.

Jist monydeHust SKCTPaKTa MCIOJIb30BAIM XPEH, KOPEHb METPYLIKH, JIMMOH, BOJY NUTheBY0. [l Gosee MHTEH-
CHUBHOT'O HAKOIUICHUS! KUCJIOTHOCTH SKCTPAKT [TOBEPrajid CIIOHTAHHOMY OpOXEHHIO B TeueHue 1 mecsia, KoTopoe mpo-
TEKaJIO 3a CYET HAIMYUsI COOCTBEHHBIX CaXapoB M CIIOHTAHHOTO OPOIKEHHSI.

OpraHoyienTHIEeCKe U (PU3UKO-XUMUIECKHUE ITOKA3aTeNN YKCTPAKTA MPEACTABICHBI B Ta0J. 1, XHMUYECKHi coCTaB
— B TabmI. 2.

1. OpranoJjienTuyeckue U GU3NKO-XUMHUYECKHE MOKA3aTeIN IKCTPAKTA

HaunmenoBanue noxaszareins XapakTepucTuka

OpF AHOJICIITHYCCKHC ITOKA3aTC/IH

Bremnuii Bux Henpospaunas xuakocts

Ler OT CBETIO-KOPHIHEBOTO A0 TEMHO-KOPHIHEBOTO
Bxkyc Kucnosaro-cianxuii, 6€3 BeIpaKeHHON ropeuu
PactBopumocTs Honyckaercst omnanecueHuusi, 00yCJIOBICHHAs
B BOZIE 0COOCHHOCTSIMU HCIOIB3YEMOTO CBIPBS, U 0CATOK

CAMHHUYHBIX 9YaCTHIL

DH3HKO-XUMHYECKHE ITOKA3aTETH

Kucnornocts, rpan 15,0
Maccosas nons

CyxHX BemecTs, % 9,7
AHTHOKCUIAHTHAS

aKTHUBHOCTD, Mr/zLM3 10784,2




2. XuMHYeCKHii COCTaB IKCTPAKTA

HanmenoBanue koMnonenra [Tokazanue 3HaueHUH

Bona, % 90,3
Benku, % 0,6

Kupei, % 0,2

Vrinesoasl, % 8,7

Burtamun A, mr/100r 30,0
Buramun C, mr/100r 45,0
Buramun P, mr/100r 32,0
Burtamun PP, mr/100r 20,0
Jdy6unbHbie BemecTsa, Mr/100T 10,0

AHanu3upys 1aHHbIE, IPeACTaBlieHHbIe B Ta0d. 1 U 2, MOYKHO TOBOPHUTH O MEPCIIEKTUBE MPUMEHEHUSI HCCIIeyeMO-
IO SKCTPAaKTa B TEXHOJIOTHH XJICOOOYIOUHBIX M3MENUH, YCTOMYMBBEIX K MHUKPOOHMOJIOTHYECKOW TOpUYe M3-32 BBICOKHX
MoKa3aTtesei COJCPKAHUS AHTUCCIITUICCKUX W aHTHOAKTEPUAIIBHBIX CBOWCTB pa3paboTaHHOW HAMU (DPUTOTO0ABKH.
CIIMCOK JIMTEPATYPBI

1. Mamenko, JL.II. Texunosnorus xne6o6ymnounsix uspenuid [Texcer] / JLII. Mamenko, .M. XKapkosa. — M. : Ko-
nocC, 2006. — 38%.

2. Muxaiinosa, I'.A. Buonoruueckuit crocod npenotpauieHus kaprodenbHoit 6onesnu xnebda [Teker] / I.A. Mu-
xamnosa. —M. : HUN u TOUIIII, 1976. — 32.

3. borareipesa, T.I'. CoBpeMeHHbIE METO/IBI TUATHOCTHKH Ooe3neit xneda [Tekcr] / T.I'. Borarsipesa // Xne6omnpo-
nyktel. — 2008, Ne 3. —C. 50 — 52.

Kagpenpa" Texrororus xinebomnexkapHoro,
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FE.A. Kyqpasyesa, /| A. AcragppeBa, B.H. Kapes,
FO.B. Hlaperii, B.A. lIpounn

HNCCIHEJOBAHUE CETPETUPOBAHHBIX IOTOKOB
B BAPABAHHOM HACAJJOYHOM AIIITAPATE

HawnbGonee oOmuMu 1 3HAYUMBIME CPEIN HETATHBHBIX (JAaKTOPOB, COMPOBOKIAAIOIINX MPOLIECCHI TEPEPAOOTKHU ChI-
My4YMX MaTepUaloB, sBISAIOTCA >(eKTh cerperauu (ar. segregatio -ernenenue) [1]. TexHomornyeckue mpooIeMsl
BO3HUKAIOT, B OCHOBHOM, BCIEJICTBHE 00pa3oBaHMsi B pabounx o0beMax ammapaToB CErpPEerdpOBaHHBIX TEXHOJIOTHYE-
CKHX IIOTOKOB, JIOKAJM30BaHHBIX B OTICIBHBIX 30HAX pabouero o0beMa M XapaKTCPU3YIOIIUXCSA HEOIHOPOIHOCTHIO
cocTaBa, TUAPOJMHAMUYCCKUX YCIOBHM, PEKUMHBIX TAPAMETPOB M CPETHETO BPEMEHHU MPeObIBaHMs YacTHUIl. MHOr000-
pa3ue TEXHOJIOTMYCCKUX aCIEKTOB CETPEralnuy MPUBOJIUT K UAeC THOKOT0 TEXHOJOTHYECKOTO UCIIONB30BaHUS e¢ d-
(heKTOB IyTEM YIPAaBJICHUS CErPErHPOBAHHBIMU IIOTOKAMHU HEOJHOPOIHBIX 3€PHHUCTHIX MATEPHUAIOB B pabounx 00bemMax
TEXHOJIOTUYECKOr0 000pyaoBanus. B HacTosimeil paboTe 3TOT MPUHIMIT OPraHU3alKU MPOLECCOB M COBEPIICHCTBOBA-
HUsSL 000pYAOBaHHS Il IEpepabOTKU 3EPHUCTHIX MAaTCPUAJIOB pealiu3yeTcs Ha 06a3e 0apabdaHHOrO TEIIOMAcCOOOMEH-
HOTO ammapaTta ¢ nepuepruiiHoi HacaaKou.

B 3achinike Marepuana HaJl JIOACTAMH B HWKHEH yacTu OapabaHa oOpa3zyercsi CerperupoBaHHbIil MOTOK YaCTHI.
ITpu 3TOM BOJIU3M OTKPHITONH MOBEPXHOCTH 3aCHIKK MOTOK O0OTalleH KPYIMHbIMH M MEHEe IUIOTHBIMH YacTHIIAMH, a
BOJIM3M OCHOBAHMUS MOTOKa KOHIIEHTPUPYIOTCS MENKKE U OoJiee TUIOTHBIC YacTUIlbl. BenencTBre 3Toro jonacth 3amnos-
HSIETCS IEPBOHAYATIBHO KPYIHBIMUA M MEHEe IUIOTHBIMU YaCTUI[AMHU C OTKPBITOIl MOBEPXHOCTH MOTOKA U 3aTeM OoJiee
MEJIKUMH U 0oJiee TUIOTHBIMU YacTHLIAMK U3 TIIyOMHHBIX €ro clioeB. B pesynbrate B MoabeMHOM yacTu OapabaHa ¢ Jio-
MacTed CCHIMAOTCS MEJKUE M OoJice IUIOTHBIC YACTHIIBI, a 3aTEM — B OIyCKHOHM YacTh OapabaHa MajaroT KPYIHBIC U
MEHEE TUIOTHBIC YaCTHUIIBI.

HabmroqaeMast B3aUMOCBS3b TTOTOKOB 3aCBIIKK M 3aBEChI HACTOJILKO TECHAsI, YTO MX COBOKYITHOCTH CJIEIyET pac-
CMaTpUBATh KaK CAMHBIA CErPErHPOBAHHBINA MOTOK. YTPaBIICHHE HA3BAHHBIMH CETPETUPOBAHHBIMU MOTOKAMHU OPraHH-
30BaHO C HCIOJH30BAHUEM CHCTEMBI OPUCHTHPYEMBIX B MPOCTPAHCTBE OTKIOHSIOUIMX JJIEMCHTOB, YCTAHOBJICHHBIX B
TOPU3OHTANBHON MIIOCKOCTH. OTKIIOHSIOUIME 3JIEMEHThI 00€CIeYMBAIOT I'MOKOE MOJHONOTOYHOE YIpPaBICHHE CErpert-
POBaHHBIMH MOTOKAMH HE TOJBKO B OCEBOM, HO M paJUajbHOM HAIPaBJICHHSX, YTO NPHUJIACT anmapary JONOJTHUTEIb-
Hble PYHKIMH cenapaTopa i CMECUTEIsL.

C 1espro npoBepku 3G PEKTHBHOCTH TAKOT'O allliapara co3/aHa SKCIiepUMEHTajIbHas yeTaHoBKa (puc. 1).



YcTaHOBKA COCTOMT M3 YCTAHOBJIEHHOTO HA OaHmakax Bpamlaromierocst 6apabana nuamerpom 0,3 M u mmHoM 1,2
M C pETYIHPYyeMOi CKOPOCThIO BpaiieHus. Ha BHyTpeHHelH noBepxHOCTH OapabaHa 3akperuieHsl [-o0pa3Hele jonactu. B
HEHTPaIFHON JacTH OapabaHa YCTaHOBIICHO 3arpy309YHOE YCTPOWCTBO VIS MOZAa4YM CMECH Ha pasmeneHue. Ilo Topuam
OapabaHa yCTaHOBJIEHBI KaMephl, IMEIOIINE HEOOXOAUMBIE IITyIepa Il BBOAAa KOMIIOHEHTOB CMECH M BBITPY3KH IIPO-
IIyKTOB pa3zeneHus. [l mogady KOMIIOHEHTOB Ha CMEIIeHHEe M CMECH Ha Cellapannio YCTaHOBKa CHaO)KeHa J03aTopa-
MH.
B nenTpanbHO# yacTu OapabaHa OCECUMMETPHUYHO C HMM YCTAHOBJICHA HACAJKa, MPEIHA3HAYCHHAS JUIS YIPABJICHUS
CerperupoBaHHBIME IOTOKAMH B TIaJIAIOIIEM CIIO€ 3aBECHI.
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Puc. 1. Cxema 3KcriepHMeHTATbHOI YCTAHOBKH:
1—06apaban; 2—Hacanka nepudepuiinas; 3—Hacaaka yIpapIsIonIas;
4 —mnacTUHA TOBOPOTHAS; 5—PHUBOJ; 6 —KaMephl 3arpy309H0-pa3rpy30uHEIe;
7— yCTpOWCTBO AJIs 3arpy3ku cMecH; 8, 9— 103aTopsl

Takasi KOHCTPYKIIHSL YCTAHOBKH MO3BOJIHIIA IPOBECTH OICHKY €€ d(P(PEKTUBHOCTH MPU UCIIOIHE30BAHUH B KAYECTBE!
1) cemapaTopa TpyJIHOpA3AEIIEMbIX CMecel; 2) cMecuTels Uil TPYJHOCMEIINBAEMBIX MaTEPHAIOB. B CBsI3M ¢ 3THM
MaTepHUalbl B OMBITaX [MOJOUPATUCH TAKUM 00pa30M, YTOOBI OHM B COYCTAHUH OOPA30BBIBAIU JIHOO TPYTHO MPUTOTAB-
JIUBAEMYIO, JINOO TPYIHO pasiesieMyto OnHapHYI0 cMech. OTOOP MpoO B HEMPEPHIBHOM PEKUME OPTaHHU3AIMH IPOIIEC-
COB OCYIIECTBIISUICS HAa BBIXOJIE M3 allllapaTa, HAYMHAS ¢ MOMCHTA 3allOJHEeHUs OapabaHa, a B IEPHOINIECKOM PEXHUME
OLIEHKA OJJHOPOJHOCTH CMECHU OCYILECTBIISIACH 10 JIIMHE alapara.

HccnenoBanne mporecca CMEIICHUS MPOBEACHO MPH Pa3IMYHBIX BAPHAHTAX €ro OpTraHu3anud: 1) B Mepuoanye-
CKOM pekuMe; 2) B HETIPEPBIBHOM pekKUME; 3) B HETPEPHIBHOM PEKHUME TP MOPIIHOHHOM MHUKPOIO3UPOBAHUH OTHOTO
13 KOMOOHEHTOB. OteHka 3 ()EeKTUBHOCTH MPOBOAMIACH TyTEM CPABHCHHS TUHAMUKH MPOIECcca B alnapaTax ¢ yrupas-
JICHHEM U 0e3 YIpaBICHHUS CErPErHpPOBAHHBIMH MOTOKaMHU. OTKIOHSIOUINE 3JCMEHTHl HACAJIKA OPUCHTUPOBAIUCH Ta-
KuM 00pa3oM, 4ToOBbI COOOIATh CErPErHPOBAHHBIM MOTOKAM 3HAKOMICPEMEHHBIC MMITYJIbChl, OPUCHTUPOBAHHEIC, MPEe-
HUMYIIECTBEHHO, BJIOJIb OCH OapabaHa.

B kauectBe npumepa Ha puc. 2, 2 IpUBEICHA TUHAMUKA TPOIIEcca MEPUOIUIESCKOTO CMEIICHUS TOpOXa U OBca C
yIpaBJICHUEM CErperupoBaHHBIMU MOTOKAMH, CBUAETEILCTBYIONIAsA O BBICOKOM €ro0 MHTEHCUBHOCTH JIa)Ke MIPH OTHOCH-
TEJILHO HM3KOH cKopocTH Bpamienus Gapabana ( A7 = 0,061) u Gonbmioii oTHOCHTeNbHOM ero mHe ( 2/ D=4). Ko-

s¢durenT Bapuanuy a1 MoMeHnrta Bpemenn 540 c coctaBui BennuMHy, paBHyo 7,5%.B mponecce 6e3 ynpasnenus
CerperupoOBaHHBIMH MOTOKAMH CMEIICHUE MPOTEKACT YPE3BBIUANHO MEIUICHHO. Pe3ynbTaThl HCCIICAOBAHKS B HECTa-
LUOHAPHOM (ha3e MPOIECCOB HEMPEPHIBHOTO CMEIICHUS MPEICTaBICHBI Ha puc. 2. 6. Koadduiuent Bapuanmu B anma-
pare ¢ yrnpasistomiei Hacaakoi cocrasui 2,98%,a B anmapare 0e3 ynpasisttomiei Hacaaku 19,62%.

HUccnenoBanue 3 peKTHBHOCTH Mpolecca HEMPEPhIBHOIO CMEUICHHS MMPU MOPLHOHHOM MHKPOJO3UPOBAHHU Of-
HOTO W3 KOMIIOHEHTOB CBHETEIHCTBYET O BBHICOKOW CTIIaKMBaromleld (pyHKIMM ammapara ¢ yNpaBisIONIed HacaaKoH.
KoadduuueHT Bapuariin ajsl anmapara ¢ yrnpaBisiiolield Hacaakoi pasen 5,8%,a mist anmapara 0e3 Takoil Hacaakd —
21,1%.

C uespto oneHKH 3P PEKTUBHOCTH arlapara Mpyu OpraHu3aliy MPOLECCOB Pa3/eIeHHUs] MATEPHAIIOB M0 KOMILIEKCY
(U3NKO-MEXaHUYECKUX CBOWMCTB YaCTHI] MPOBEACHO HCCIICAOBAaHUE CErapalliy TPYIHO pa3zeiisieMOil 3epHOBOI cMecu
SIYMEHB — OBCIOT TIPU MPOU3BOAUTENIbHOCTH 150 Kru L 110 HCXOJIHOW CMECH C KOHIeHTpanuei ocrora okoio 100 kr
[Ipu 3TOM OTKIIOHSIIOIIME 3JICMCHTHI YCTAHABIUBAIUCH TAKUM 00pa30M, YTOOBI YCHIINTh BCTPCYHBIC CEPErHPOBAHHBIC
MIOTOKH K TopuiaMm OapabaHa.
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Puc. 2. IuHaMuKka pacnpeesieHHs1 KOHIEHTPALMH
1eJIEBOT0 KOMIIOHEHTA CMECH:
a —B nepuoamdeckoM pexume:. I — Oc; 2— 20c¢; 3— 80c; 4— 540c;
6 — B HENIPEPBHIBHOM pexxuMe: 1, 2—c ynpasieHHeM u
0e3 yrnpaBJeHNs CerperHpOBaHHBIMU TOTOKAMH COOTBETCTBEHHO

400
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Puc. 3. IlunamMuka npomuecca pa3aesieHdsi CMeCH STYMEeHb—OBCIOT
1 — KOHIIEHTpAILHs OBCIOTA B IIEJIEBOM NIPOAYKTE;
2— KOHIICHTpAIIUS OBCIOTa B 3arps3HEHHON (hpaKum

[pencraBieHHbIe HA PHC. 3 PE3YIbTATHI TOKA3BIBAIOT, YTO AMapar 00ECIeYNBACT MPAKTHICCKH MOHOEC M3BIICYe-
HHUE IPUMECH C BBIXOIOM IejaeBOi (pakuuu okoja0 80% mpu BpeMEeHH BbIXO/a Ha CTAIMOHAPHBINA peskuM okosio 120¢.
Kpome Toro, mapamiensHo ¢ cemapaipeil OCyIeCTBISeTCs U KaTuOpOBKa 3epHa 10 Macce. Macca ThICSIUU 3epeH B MPO-

IIyKTe cocTaBisieT 47T, a B 3arps3HeHHON (pakuuu — 44r.

Takum 00pazoM, HCIIOIB30BAHNE MPUHIAIIA YIPABICHUS CErPETHPOBAHHBIMH IIOTOKaMH 3€PHHCTOTO MaTephala
MO3BOJISICT HE TOJBKO YCTPAHUTh HETATHBHBIC MOCICACTBUS CETPEralyd, HO U OPraHU30BaTh BHICOKOI()()EKTUBHBIC

THUAPOMEXAaHUYICCKUE U TEIIOMAacCOOOMEHHBIC IIPOLECCHI.

YK 664.683

CIINCOK JIMTEPATVYPBI
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Kingdom, 1997. — 134 p.
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HNCCJIEJOBAHHME BJIUSHUA BUOAKTUBUPOBAHHOI'O
3EPHA INIIIEHUITBI HA KAYECTBO IIEYEHbBA

OBcsiHOE TIeUeHBEe, TOIB3YIoNIeecs MOMYIIIPHOCTRI0 MyYHOE KOHAUTEPCKOTO M3JETNE, XapaKTepPU3yeTcs BBICOKON
SHEPTreTUYECKON IEHHOCTHIO, TI0 COJCPKAHNIO OCHOBHBIX ITHIIEBHIX BEHICCTB HE COOTBETCTBYET (hopMyse cOamaHCHpO-
BaHHOT'O IIMUTAHUs U HYXKIACTCS B KOPPEKTUPOBKE XMMUYECKOTO COCTABA.

JUJIs TIOBBIMICHNST €T0 MUINEBOM IEHHOCTH IIeJIecCO00pa3Ho MpUMEHEHHE OMOAaKTHBHPOBAHHOTO 3€pHA IIICHUIIBI
(B3II) B3aMeH MyKH INIIEHHYHOU BBICIIETO COPTA, U3 KOTOPOM MOJHOCTHIO yIAleHbl YaCTHYKK OTPYOEi, 3apopiiia 1
aJeipOHOBOTO CJIOSA, @ BMECTE C HUIMU MCKITIOUYCHBI IICHHBIC MUHEPaJIbHbIC KOMIIOHCHTHI 1 BUTAMUHBL. B mporiecce moa-
roToBkd (0MOAKTUBAIIMK) 3€pHA, 3AKIIIOYAIOIIEMCS B €r0 HaOyXaHHM B BOJE M MPOpAIIUBaHUU 10 pocTka 1 ... 2MM,
coJiepIKaHue MUKPOHYTPUEHTOB YBeJIMUMBaeTCs B 2—4 pa3a, CyMMa He3aMEHHMbIX aMUHOKUCIIOT — B 1,2 pa3a mno cpas-
HEHHIO C MCXOJHBIM CYXUM 3CPHOM.

[enbro uccnenoBanus SBUIACH Pa3pa0dOTKa MEUCHBS OBCSHOTO TIOBBIIICHHON MUILEBON M OHOJIOTHYECKOM [ICHHOCTH,
CHIKEHHOW CaxapOeMKOCTH.

BuoakTHBHPOBaHHOE 3EPHO MIICHUIIBI, IPEBAPUTEILHO IPOMBITOE, HAOyXIIee B BOJE, MPOPOIICHHOE U H3MEJIb-
YeHHOE B 3epHOBYIO Maccy, BHOCHIH B f03upoBke 25 ... 100%k macce cyxux BELIECTB MIICHUYHONH MYKH BBICIIETO
cOpTa B3aMEH ee IO PEIenType OBCSHOrO MedeHbs. C IEeNbl0 CHIKEHUS CaxapoeMKOCTH M3ACIHH MperycMaTpUBaIn
3aMeHy caxapa Ha (hpykTo3y ¢ yueToM kodddunuenra ee ciagoctu 1,73.KoHTpoaeM CiyXuio OBCSHOE NICUCHBE, MTPH-
TOTOBJICHHOE 110 TPAAUIIMOHHON penentype Ne 198.

Hccnenosanu Bausiaue no3upoBku b3I1 Ha peosorndeckue cBOHWCTBA TeCTa JJIsl OBCSHOTO TieUYeHbs. [lomydeHHbIe
3aBUCUMOCTH 3((HEKTUBHON BI3KOCTH TECTA OT CKOPOCTH CIIBHTA MPH MOCTOSTHHON mo3upoBke B3I1 nmenu Bua, xapak-
TEPHBIN JUIS HEHBIOTOHOBCKUX cpei (pucyHok). Haubosbliee CHUXEHHE BS3KOCTU JJISI BCEX 00pa3ioB HAOIIOIAIOCH
IIpH CKOPOCTH capura 10 2 ¢ . [Ipu anpHeHIIeM yBelTHYeHHH CKOPOCTH CIBHIA OTMEYAIICs [UIABHBI Iepexo B 00-
JIACTh PAa3pPyLICHHOW CTPYKTYPBHI, I/Ie BA3KOCTh OCTABANIACh IPAKTUUYCCKHA HEU3MEHHOM.

C yBennuenueMm no3upoBku B3I1 no 100% npu moctostHHOH ckopocTH ciasura 3((GeKTHBHAasl BSI3KOCTh TeCTa
YMEHBIIIaJIach MOYTH B 6 pa3 3a cYeT MOBBIIICHHUS BIAXHOCTU Nodydadpukata Ha 14% o cpaBHEHHIO C KOHTPOJICM,
YTO OTPUIATEIBHO CKa3bIBAIOCH HA (POPMOYICPKHUBAFOIICH CITIOCOOHOCTH TECTOBBIX 3aTOTOBOK.

OU3UKO-XUMHUYCCKUE IMOKA3aTeIH KadeCTBA TOTOBBIX H3AEIMi ¢ BHeceHHeM 25 ... 75% OMOaKTHBHPOBAHHOIO
3epHa yIydIIaINCh. HAMOKAeMOCTh Bo3pacTaia Ha 3690, yaensHblii 00beM yBennunBajics Ha 30%, IIIOTHOCTE YMEHB-
maiack Ha 14%10 cpaBHEHHIO ¢ KOHTPOJIEM. 3aMETHO CHIKAIACh CIAJIO0CTh M3ICIUH.
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npu pa3anuHoii qo3uposke B3I1,% k macce cyxux BemiecTs
Bausinue no3upoBku B3I1 Ha kauecTBO OBCSHOTO MeYeHbS
3Ha‘IeHI/I$[ HOKa?)aTeIIeﬁ JJIsL 06pa3u03 IICUCHBA C
nosuposkoit B3I1,% k mMacce cyxux BeliecTs
IToka3arenu kauecTBa TIIEHNYHOH MyKH
0 (koHTpOJIB) 25 50 75 100

Bnaxunocts, % 6,0 12,8| 14,5 15,6 17,6
Hamoxaemocts, % 130 139 166 161 158
IInoTHOCTE, rlem® 0,62 0,60| 0,53 0,59 0,71
V nenbHbiit 06beM, cM /T 1,57 1,82| 2,08 1,95 1,71
[Ieo4HOCTE, Tpaf 1,8 1,8 1,6 1,6 1,4




ITonnas 3amena mmeHuIHON MykHu Ha B3Il mpuBoamia K HE3HAYUTEIHLHOMY YXYAIISHUIO MOKa3aTelel KadecTBa
HeYeHbs, UX 3HAYCHMS CHIIKAIUCH, HO OCTaBaJIUCh BBINIE KOHTPOJBHBIX. [0 OpraHoONenTHYECKUM M0Ka3aTesIsiM OTMe-
YeH CJIeYIOII HEeJOCTATOK: IEUYSHBE II0X0 COXPAHSIIO CBOIO (hOpMY, KPOIIMIIOCH.

Hckirouenune U3 penenTypbl H3AeTUi MIIEHUIHOR MYKH TIPUBOANT K YBEIMUSHHUIO CONCPKAHHUS CBOOOTHOM BIIaTH,
HE IPOMCXOIUT 0Opa30oBaHME NPOYHOTO CTPYKTYPHOTO Kapkaca Tecra. [1oaToMy mis monydeHus moiydabpukara c
TpeOyeMbIMHU BSI3KOCTHBIMHU CBOHCTBAMH HaAMU IPEIJIOKEHO UCIIOIb30BaTh CYXyI0 MIICHUYHYIO KiIeiiKoBHHY. PexoMen-
Jyemasl ee J03UpOBKa cocraBuia /% K Macce OBCSHOM MyKu. IIpy 5TOM BIaKHOCTH IEYEHBS, IIPUTOTOBIEHHOTO Ha
ocHose B3I1, canznnace Ha 2%, otHOCTh — Ha 6%, HamokaeMocTh yBenuumiack Ha 8%.

Ha ocHOBaHMM 3KCHIEpHUMEHTAIBHBIX MCCIICAOBAHUI NMPEII0KEHO HOBOE M3eIne — oBcsiHoe nedeHbe "Llenpoe”.
[To opraHonenTHYECKUM MOKa3aTeJsiM OHO HE YCTYNAJI0 KOHTPOJbHOMY 00pas3ily: COXPaHsUIO CBOIO ()OpMY, HE KPOIIH-
JIOCH.

HccnenoBanu n3mMeHeHne MUKPOOHOJIOIMYECKUX TIOKa3aTesel KauecTBa OBCSIHOTO NEUSHbs B IPOLIECCE XPAHEHUSI.
O6pazusl xpanuinn B Tedenne 30 cyt mpu temneparype 20 + 2C 1 0THOCHTENBHOH BIIRKHOCTH BO3/yxa He Ooiee 80%.
Hab:romanocs yBeaMdeHne MUKPOOHOIOTHYCCKOM 00CEMEHEHHOCTH 00pa3ioB 000TaIIeHHOTo HedeHbs: yepe3 20 cyT ux
XpaHeHHUs! coliepkaHne Me30(MIBHBIX a3pOOHBIX M (haKyJIbTaTHBHO-aHA’POOHBIX MUKPOOPIaHW3MOB IPEBBICUIIO HOPMY,
pernamentupyemyto CanlluH 2.3.2.1078-01He 6onee 1-1¢ KOE/r). Ananus Ha Hanmdue GakTepwii IPYIIB KAIICY-
HOIT manouk, poga Salmonellamokasan ux 0TCYTCTBHE B TeUCHHE BCETO MEPHOAA XPAHCHHS. | apaHTHPOBAHHBINH CPOK
xpanenus nedenbs "lleapoe” cocraBmn 15 cyr.

OneHka XUMHYECKOT0 COCTaBa M3 M0Ka3aja, 4To B 000TallleHHOM IIeUYEHbE COCPIKaHNE YTIIEBOLOB CHIDKE-
HO Ha 18%, MUILEBBIX BOJOKOH yBenM4YeHO B 2 pasa. [Ipemmaraemblil mpOAyKT yAydIlIeH IO COAepXaHMIO Ocenka (Ha
35%) u ero 6uonornueckoit nenxoctu (Ha 8%). Bospocio comepikaHne MHUHEPATbHBIX BEIIECTB U BUTaMHHOB. CKOp-
PEKTHPOBAHO COOTHOLICHHE OEJKOB, )KHUPOB M yrieBoaoB: or 1:3:14 € xoutpone) mo 1:2:8,5 ¢ meuense "Ileapoe"”).
DHepreTryeckas IIeHHOCTh oboraieHHoro u3aenus cocrtapuiaa 1665k x/100r, uro Ha 170k/[x HiKe KOHTPOJIS.

Pa3paborana TexHHYECKasi JOKYMEHTaLUs Ha medeHbe oBcsHoe "llleapoe” moBbienHO# numieBoi eHHoctu (TY
9131-146-02068108-2008).

Kagpenpa" Texaonorus xiae601ekapHoro, MaKkapoOHHOTO
H KOHAHTEPCKOro npou3Boacrs’, BITA

YK 621.929.3
M.M. Hukoswoknn, /.B. Tyasakos, M.B. Coxo.r08”

INPUMEHEHHUE YJIBTPA3ZBYKA IIPH
NPOU3BOJACTBE JEBYJIKAHU3ATA

VI3HOmIEHHbIE IIMHBI SBISIOTCS OTXOJAMH, KOTOPBIE 3aHMMAaOT MHOTO (DU3MYECKOTO IIPOCTPAHCTBA, C TPYIOM
HOAJAI0TCS YIUIOTHEHHIO, cOOpy M JMKkBHAauu. OHM He MOANAI0TCs GHOJIOrHYSCKOMY Pas3sIOKEHHIO, TIOCKOIBKY CPOK
UX pa3lIoKEHHs HE IOJIACTCs ONpPEACNICHNIO. B MX cOoCcTaB BXOIAT OIAcHbIE KOMIIOHEHTHI, TAKHE KaK CBHHEL, XpOM,
KaJMHU{ U ApyTUe TsDKEeNble MEeTaulbl. B OTCYTCTBHE Hamiiexalero yIaJeHUs U perylIupOBaHUs [IUHBI IPEACTABISIOT
000 yrpo3y s 370POBbS K OKPYIKAIOIICH Cpebl.

Y1unmmszanus npeacTasiseT codoil mpouenypy, IpH KOTOPOi KaydyK LIMHBI IPeoOpa3yloT, HCIOIb3Ys MEXaHHYe-
CKHE IPOLECCHI, TEPMUUECKYIO SHEPTUIO U XMMUYECKHE BEILECTBA, B TAKOE COCTOSHUE, B KOTOPOM OH MOJKET CMEILH-
BaThCsl, 00padaThIBaThCS M BHOBb BYJIKAHM3MPOBAThCS. [IpHHIMI 3TOrO mpolecca — AeBYJIKaHU3aMN 3aKJII0YaeTcs B
pa3pyLICHHH MEKXMOJCKYISIPHBIX CBA3eil XUMHUUECKOH CTPYKTYPBI, TaKUX Kak yriaepoa—cepa (C—S)wunu cepa—cepa (S—
S). OHH NPUAAIOT IIHHAM JOJITOBEYHOCTb, 3JTACTUYHOCTh U YCTONYHBOCTD K PACTBOPHUTEIISIM.

JleBynkaHM3aIMsi COCTOUT M3 ABYX CTaMH. M3MEJIbUYEHHE U pa3pyLICHHE XMMHUYECKHX CBSA3EH, YTO MOXKET OBITh
JIOCTUTHYTO ITOCPEJCTBOM NPUMEHEHHUS YEThIPEX MPOLECCOB, KOTOPhIE BECbMa Pa3iInyaloTcs 0 CTOMMOCTH M TEXHOJIO-
T'MY, @ IMEHHO. XMMHYECKOT0, YIbTPa3ByYKOBOI'O, MUKPOBOJIIHOBOTO ¥ GHOJIOTHYECKOTO.

XuMuyeckas JeBYJIKaHU3ALM NpelcTaBisieT co0Oi NepHOANYECKUi Ipolecc, KOria M3MeNIbUeHHbIE YacTHIbI
CMELIMBAIOTCS C peareHTaMM B peaktope rnpu temmneparype okono 180F°C u nasnennu 15 6ap. [locne 3aBepiuenus pe-
aKIMHU MPOLYKT QUIBTPYETCS U BBICYLIMBAETCA NI yOaJeHHs HEeXKENaTeIbHbIX XUMHUYECKUX KOMIIOHCHTOB M yIIaKOBBI-
BaeTCs I cOBITA.

VI3Mmesnb4eHHbIC YacTHIBI KaydyKa 3arpY’>KaroTCs B 3arpy304HbIH OyHKEp M 3aTeM MOJAI0TCS B SKCTpyHep. DKCTPY-
Jep MEXaHHYECKH IPOTAIKUBAET KaydyK. DTO MEXaHHYECKOe BO3ACHCTBHE pa3orpeBacT YacTHIBI U Pa3MATdaeT pesu-
Hy. [Ipy mpoXoXJIeHNU pa3MIAr4eHHON Pe3NHBI Yepe3 MOJIOCTh SKCTPy/iepa OHa OABEPraeTCsi BO3/ICHCTBUIO YIIbTPa3By-
KOBO# oHepruu. CoueTaHHe TEIUIa, IaBJICHNUS 1 MEXaHUYECKOr0 NEPETUPAHHUS SIBIISICTCS JOCTATOUHBIM JUIS JOCTHOIKEHHS
Pa3JIMYHBIX CTENCHEH NeBYIKaHU3ALHH.

[Tpu 3TOM Npouecce TepMUYecKast JHEPTHsl OYEHb OBICTPO W €AMHOOOPa3HO BO3JCHCTBYET Ha YTHIBHYIO PE3UHY.
OpHaKO IIpU UCIIOJIb30BAaHMM MHKPOBOJIHOBOIO IIpoliecca CTPYKTypa JII000Tro BYJIKaHU3UPOBAHHOTO Kay4yyKa JOJDKHA
OBITH JOCTATOYHO MOJIPHOM, YTOOB a0COPOUPOBATH MUKPOBOJIHOBYIO SHEPTHUIO B JIOCTATOUYHON CTEIEHH JUIS JOCTHXKE-
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HUSI IeBYJIKaHU3ALUK. ENMMHCTBEHHOE pa3yMHOe IPUMEHEHHE MUKPOBOJIHOBOMN JIEBYJIKAHU3AIMN — CMECH, COZIepIKAIIIe
B OCHOBHOM ITOJISIPHBIH Kay4yK, 4TO OIPAHUYUBAET IPUMEHEHHE 3TOr0 METOIA.

BakrepuasbHas AeByJKaHU3AIMS OCYIIECCTBISIETCS MyTEM CMEIIMBAHMS TOHKOM3MENIbUEHHOTO KaydyKa CO cpeja-
MH, COJIEpKAIINMH COOTBETCTBYIOLIME OaKTEPHH, B OMOPEAKTOPE C KOHTPOIUPYEMOH TeMIiepaTypoil. D1a cMech 3aTeM
BBIZICPXKUBACTCS TPHU 3aJaHHBIX TEMIIEpaType W JaBJICHUH B TEUEHHE BCETO cpoka oOpaboTku. Cpok OHOIOTHYECKOTO
KOHTaKTa COCTABJSIET OT JIECATH JI0 HECKOJIbKUX COTeH jHeil. Tlocne 3Toro mepepaboTaHHbIi MaTepuasl GHIbTPyeTCs
JUTSL OYUCTKH OT MUKPOOPTaHU3MOB, BBICYIIUBAETCS U peaiusyercs [1].

Iporiecc neByNKaHU3AIMU C IPUMEHEHUEM yIbTPa3BYKa SBISCTCS BECbMa IEPCICKTUBHBIM, OCOOCHHO B TOCIICTHIEC
IBa necaTmwieTus. B OosbioM MacinTade yTHIIM3alus OTXOJOB PE3WHBI BO3MOXKHA OJlarofapsi CMEIIMBAHUIO C TEPMO-
IUTACTAMH U TPAMOTHOMY IPUMCHEHUIO B KAYCCTBE HATIOIHUTEIS B ac(DajbT WK IIEMEHT.

IIpuMeHeHHe yIBTPa3BYKOBBIX BOJH VIS IIPOIECCa NCBYIKAHU3AIUN PE3HHBI SBISCTCS OYCHBb EPCICKTHBHOM 00-
JIACTHIO U3y4YeHHs. MHOTHE UCTOYHUKHU ITOKA3bIBAKOT, YTO PE3MHA BYJIKAHU3YETCS YIBTPA3BYKOM JIy4IIE YeM JCBYJIKA-
HU3yeTcs. JIeByJKaHH3aLus PE3UHBI C UCIIOJIb30BAHUEM JHEPTHHU YJIbTPa3ByKa BIIEpBbIe OblIa PACCMOTPEHA SIITOHCKUMU
yuensiMu Okudau Hatano (M. Okuda and Y. Hatano, inventors; nogaes; JP Patent 62,121,741A2, 198 6bu1
HEMpPEepbIBHBIN MpoLiecc, B KOTOPOM BYJIKAHM30BaHHAS pe3MHA JIeBYJIKAHU30BIBAIACH MOCE 00pabOTKH B TEUCHHUE [BA-
JIIATH MUHYT TpH 9acToTe 3ByKoBbiX BoJH 50 kI'1. IIpouecc TpeGoBan paspylieHus cepo-yriepoaHbIX CBI3el u cep-
HBIX CBsi3€il, HO HE YIIIepO-yIIIepOaHbIX cBsi3eil. CBOICTBA pEeBYIKAHU30BAHHOM PE3UHBI ObUIM OYEHB CXOXKH C OPHUTH-
HAIIbHBIMU BYJIKAHH3aTaMH.

HenaBHo ObLT 3amaTEHTOBAaH HOBBIM HEMPEPBIBHBIA MPOIECC AJIS JCBYJIKAHU3AIUA OTXOJIOB PE3UHBI U MPU3HAH-
HBIY MMOAXOISIIUM JIJIs IEPepabOTKH OTXOJIOB PE3UHBL. DTa TEXHOJIOTHS 0a3UpyeTcs Ha MPUMEHEHUH YIbTPa3ByKa BbI-
COKOW MOIIHOCTH. YJIbTPa3BYKOBBIC BOJHBI HAa OMPECICHHOM YPOBHE B MPUCYTCTBUH JABJICHUS M TEIIOBOTO BO3JICHCT-
BHUSI MOTYT PaclpOCTPAHATHCS B MPOCTPAHCTBE BO BCEX HAIMPABICHUSX MOMEPEYHO CIIUTOM pe3unsl. [Iporecc yapTpasBy-
KOBOH JICBYJIKAHH3AIIUH OYCHb OBICTPHIMA, MPOCTOM, JEHCTBECHHBIH 1 HE TPEOYET paCTBOPHUTEICH U XUMUUCCKHUX JTOOABOK.
JleByIKaHU3aIMs [UTATCSI CEKYHIbI U MOXKET TIPUBECTH K HEOOXOIUMOMY Pa3pyIICHUIO CEPHUCTBIX CBS3EHl B BYJIKAHH30-
BaHHOM pesuHe. [Iporece TakKe TOAUTCS LIS U3MEHEHHUsI CTPYKTYPHI (C TepEeKPEIICHHBIMHI CBSI3IMHU) PE3UHBI U TIIACTH-
KOB, HE COJEpKaluX MepoKCHIoB. CxeMa AeBYJIKaHM3AIMOHHOTO PEaKTopa Uil OCYIIECTBIICHHUS JAHHOTO Tpoliecca
TIpeacTaBieHa Ha puc. 1.

Ora MaruHa GsUIa paspaborana B corpyanuuectse ¢ ¢pupmoii National Feedscrews and Machining, IReakrop
COCTOUT M3 OJHOLIHEKOBOTO 3KCTpyepa ¢ auamerpoM (opmyroiero uucrpymenta 38,1 MM U yCTAaHOBIICHHOW Ha HEM
yIBTPa3BYKOBOM ycTaHOBKH. KOHYCHOOOpa3HOE KOJBIO YIBTPa3BYKOBOIO M3IYYaTeNsl 3aKPEIUICHO BHYTPH KaHAa s
JyYIIero oxjaxacHus. J[pobiicHas pe3rHa MOCTyHaeT B 3KCTPYACP Yepe3 3arpy304HbIil OYHKEp C PeryIUpyeMbIM JI0-
supoBanueM. Takum 00pa3oM, Mporece NOTyICHUS

FEEDER ULTRASONIC
POWER
SUPPLY L IWATTMETER

- = ”
N 7

EXTRUDER

CONVERTER—

TEMPERATURE AND
PRESSURE GAUGES DIE HORN  BOOSTER

Puc. 1. Cxema 1eByJKAHH3AIHOHHOI0 PEAKTOPAa HA OCHOBE YKCTPy/Aepa:

FEEDER —sarpyzounsrii 6yakep; EXTRUDER —kerpynep; ULTRASONUK POWER SUPPLY 610k nmuranust yasTpa3ByKOBOIT
ycranoBkn; WATTMETER —sBartmerp; TEMPERATURE AND PRESSURE GAUGESrarunku temneparyps! u gasnenus; DIE
—ronoBka skcTpyzepa; HORN —ynsrpasBykoBoii usnygarens;, BOOSTER -asurarens; CONVERTER —1peo6pazoBarens
3ar0TOBKH 3aBUCHUT OT Ipolecca 103upoBanusi. OAHOBPEMEHHO 3aeiICTBOBAHbI MUTAHUE YJIbTPAa3BYKOBOM YCTAaHOBKH,
aKyCTHYEeCKOTO KOHBEPTOPA, IBUTATENb 1 KOHYCOBHIHBIN M3TydaTesb. Bubparnum u3mydaTens HarpaBiIeHBI B IIPOIOIH-
HOM HAIPaBIICHUH W BO3ACHCTBYIOT ¢ dyacToToi 20 KI'II ¢ pa3MyHBIMU aMILIMTydaMHd. YJIbTPa3ByKOBOM H3JIydaTeib yC-
TaHOBJICH Ha (pIIaHIe SKCTpyAepa. BHITYKIbIii KOHEIl M3IIydaTens COOTBETCTBYET BOTHYTOM MOBEPXHOCTH (PHIIBEPHI, 3TO
MO3BOJISIET COXPAHATH PaBHOMEPHBIHN 3a30p MEXAY H3IydaresieM U Qruibepoit. JlaHHBIH METO MPEeacTaBIseT co00i He-
TIPEPBIBHBINA MPOIIECC, MO3BOJIIOMINIT TIepepadaThIBaTh pa3INdHbIe THIIH PE3NHBI M TEPMOIIIACTOB. B pesynsraTe yasTpa-
3BYKOBOW J€BYJIKaHU3ALMHU MOJIYYAIOT JKEIAEMOE — pE€3UHA CTAHOBUTCSI CHOBA MSATKOM, UTO IO3BOJISIET UCIIOIB30BATH 3TOT
MaTepual sl JanbHeHei nepepaboTKy, TaK KaK OH HMEET yXKE ONMPEACICHHYIO (JOPMY U IO CBOMCTBaM OYCHB MOXO0K Ha

YUCTYIO pe3uHy [2].
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Tonoxenne 1

Tlonoxenne 3 Tonoxenne 2

Puc. 2. OxcnepuMeHTAIbHAS YCTAHOBKA
ISl HCCJIEIOBAHMS TPOLecca IKCTPY3UH Pe3NHOBOI CMeCH:
1 —wnex; 2— munuuap; 3— GopmMyroras ronoBka; 4 —3arpy304Hoe yCTPOHCTBO;
5—npuBoj mHeka; 6— peayKTop; /— TepMocTar; 8— 3IeKTPOIBUraTelb;

9— nopuoaepxarenb; 10— BaHHa ¢ TeIuIOHOCHTeNeM; 11— NIPWKUMHBIC POJTUKH;
12—»skcrpynar; 13—1mmdposas porokamepa; I4— ynpTpa3ByKoOBOIl H3ITydaTelb
CokpaHoM; TE —pmaTuuku temmeparypsl; PE —1aTuuk naBiieHus;,

A — ammiepmerp; V — BoibTMETp

Jl1g mpoBeieHNsl SKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUM 110 U3YUEHUIO BO3JIEHCTBUS yIbTPa3ByKa
Ha PE3MHOBYIO CMECh HaMU ObLIa CIIPOCKTHPOBAHA 3KCIIEPUMEHTalIbHasl ycTaHOBKe (pHc. 2), B KO-
TOpO MOAEpHU3MpPOBaHa (popMyroIas rojJoBKa 3, Ha KOTOPOH CMOHTHUPOBAHA YIbTPa3ByKOBas yc-
TaHoBKa. [1o pa3nuuHbIM TUTEpAaTypHBIM UCTOYHHUKAM U3BECTHO, YTO IPUMEHEHHUE YIbTPa3BYKOBBIX
YCTaHOBOK CIIOCOOCTBYET PaBHOMEPHOMY pPacCHpe/esiCHHIO MaTepHuaia B Pe3MHOBOW CMECH, MEHb-
nieMy pa30yxaHHIO 3arOTOBKHM Ha BBIXOJE€ M3 (DOPMYIOIIETO MHCTPYMEHTA, a TaKKe YCKOPEHUIO
IpolLecca 1eByIKaHU3alUU.
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JLII. ITamenxo, T.®. Hiasnna, B.JI. [Tamenxo, T U. EpMo./Iem('oD
TEXHOJIOI'USI BUCKBUTA C OBOTI'ATUTEJISIMUA
PACTUTEJIBHOTI'O ITPOUCXOXJIEHUS

B HacTosmee BpeMs B YCIIOBHSX CYIIECTBYIOUIMX TEXHOJOTHH MUIIEBHIX MPOM3BOICTB IOJIydCHHE MPOAYKTOB C
YIIyYIIEHHOW YHEPTeTUYECKON M MUIIEBOW EHHOCTHIO 00XOIUTCS 04eHb goporo. OTcCiofa aKTyaabHOCTh ITOMCKA HO-
BBIX BHOB CBHIPBSI 1 TEXHOJIOTHH €To ImepepaboTKH s POU3BOACTBA MIPOAYKTOB MUTAHUS B TPeOyeMOM KOJIHYECTBE U
KauecTBe.

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM J-Pa TexH. Hayk, mpod. BITA JLII. Iamenxo.



[ToTpeGHOCTh B THETHYECKUX M MPOPIIAKTHIECKAX MPOAYKTax 00YCIIOBICHA OOIIMM COCTOSHHEM 3J0POBbsI Hacele-
HUsl. B cTpaHe mporpeccupyroT alMMEHTapHO 3aBHCHUMBbIE 3a00JIeBaHus, KOTOPbIE BOSHUKAIOT OT HeCOaIaHCHPOBAaHHO-
CTH paloHa NuTaHus. MydHble KOHIUTEPCKUE U3JEHs OKa3bIBAIOT ONPEEe/ICHHOE BINSHHUE HA 00ECIEeYeHHOCTh Op-
raHu3Ma 4YesjgoBeKa HEOOXOJMMBIMH 3CCCHIMAJIbHBIMU HHTPEIUEHTaMHU. Perynupys ux XMMHYECKHH COCTaB, MOYKHO
LieJICHANPaBJICHHO BJIMSATh HA OOMEH BEIECTB B OpraHM3Me 4YelOBEKa U, TEM CaMbIM, aKTHBHO BO3JEHCTBOBATh Ha €rO
o011ee caMoO4yBCTBHE, TPYAOCTOCOOHOCTD | T.]I.

Ipenapatel OOSPHINIHAKA UCIIONB3YIOT MPH 3a00JICBAHUAX CEPALAa, OCOOCHHO MPH YTOMIICHHUH CEPICYHONW MBIIII-
upl. OHU U30HMPATEIbHO PACHIMPSIIOT KOPOHAPHBIC COCYABI M COCYIBI TOJIOBHOTO MO3ra, TMOHIDKAIOT BO30YAMMOCTH
HEPBHOW CHUCTEMBI, YCHJIMBAIOT CHAOKCHHE CepJIlda U MO3Ta KUCIOPOJIOM, YIy4INAOT OOMEH BEUICCTB, HOPMAIH3YIOT
COH U 00I1Iee COCTOSIHUE, YCTPAHSIOT HETIPHUSTHBIC OIIYIICHHUS B 00JIACTH Cep/IIia, HOPMAIU3YIOT PUTM CEpJLa, CIIOCO0-
CTBYIOT YCKOPCHHIO BBI3IOPOBIICHHUS MOCIIE TSHKEIBIX OOJIC3HEH M CHIDKCHHIO YPOBHS XOJecTepuHa B Kposu. [Ipu mim-
TEJIBHOM MpHEME HAOI0ACTCs CHIDKCHHUE apTePUAIbHOTO JABJICHHS B HAYATBHBIX CTAIHMSIX THICPTOHUYCCKOW 0Oe3-
HU. [TonoxuTenbHBIN 2PGEKT OOSIPHIIIHAKA OTMEUEH MPH TOJIOBOKPYKESHHH, OJBIINIKE, OSCCOHHMIIE, a TaKXKe TPU HC-
MOJIb30BAHUH €0 B KJIMMAKTEPHYECKOM HEPHOJIE.

Ha Pycu BbICyIICHHbIE W Pa3MOJIOThIE IO/ OOSIPBIIIHUKA T00ABISUIM B TECTO MPH MPUTOTOBICHUU XJyeba. ITo
npuaaBaio xyuedy GpykToBsii puBKYc. [103TOMY y KpecThsiH OOSPBINTHUK HOCHJI Ha3BaHUe "XiIeOHuUIa".

ITito/161 GOSIPBINTHAKA COIEPHKAT caxapa, OpraHuIecKue (10I0UHYI0, TUMOHHYIO, BAHHOKAMEHHYIO, aCKOPOHHOBYIO
M [Ip.) TPUTEPIICHOBBIC (0JIEAHOBYIO, YPCONIOBYIO M KPATETOBYIO) KHCIIOTHI, TyOHIbHBIC BEIIECTBA, (PUTOCTEPHHBI, CaIlo-
HUHBI, TJMKO3HUIbl U KAPOTHUH. B ceMeHaX CONEPKUTCS IMAHOTCHHBIA TIIMKO3WJ aMUTAIMH, KOTOPBIH YMCHBIIACT
cra3M COCYJIIOB, YBEIMYMBACT KPOBOCHAOKCHUE U MUTAHUE CEPJICUYHON MBIIIIIBI, YMEHBINACT TUIIOKCHIO H aKTHBH3HUPY-
€T 0OMEHHBIC MPOIIECCHI B MUOKAp/e, 00JIaaeT yCIOKAMBAKIIUM ICHCTBAEM. DTO BEIIECTBO CIIOCOOCTBYET CHUIKCHUIO
apTepHAaIbHOTO JABJICHUS U HOPMAJU3AIMK PUTMA CEPJICUHBIX COKPALICHUH.

Brutn uccnenoBaHbl HEKOTOPBIC (DYHKIIMOHATIBHBIC CBOMCTBA MYyKH OOSIPBIITHHUKA, ONPEICISIONIUE €r0 TEXHOJIOTH-
YEeCKUE U MOTPEeOUTENbCKHE CBOMCTBA HPH MepepaboTKe B MUIIEBbIC MPOAYKTHI. B 4aCTHOCTH OmpeeneHbl eHoo0pa-
3yrolast U )XUPOCBA3bIBaroIas cnocoonoctu (tadi. 1).

BbUTO BBISIBIICHO, YTO IEHOOOpa3yroIas CIIOCOOHOCTh MYKH ILIOAOB OOSpBIIHUKA HHKE Ha /3%, JKUPOCBSI3BI-
BaroIIast CrrocoOHoCTh Bhimie Ha 95%, BomoyaepxuBaromiasi CrtocoOHOCTh Bhiie Ha 320910 cpaBHEHHUIO C MIICHUYHON
MYKOM BBICILIETO COPTAa.

Tabéauna 1
IlenbHOCMOMOTASK
HaumenoBanue [Tmennynas myka
MyKa IUI0A0B 00s-
XapaKTePUCTHKHI BBICIIIETO COpTa
PHILITHAKA
[lenooGpasyromas
CIIOCOOHOCTH 36,9 10,0
JKupocesi3piaromias
CII0OCOOHOCTH 75,0 146,0
BogoynepikuBaromas ciocoGHOCTb, I/T IPOIYKTa
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Puc. 1. Binsinne npoao/sKATETbHOCTH KOHTAKTHPOBAHUS
HA BOJIOY/J1eP:KMBAIOINYI0 CIOCOOHOCTh CMeCH MIICHUYHOH MYKH H
MYKH 0OSIpBIITHUKA!
--- —MYyKa TIICHU%H8F BBICILIETO COPTA,; —MyKa OOSIpBIIIHIKA

K opraHomentudeckuM TOKa3aTelsiM MYKH OOSPBINTHUKA OTHOCATCS. BKYC — HEHTpaibHBIH, 0€3 MOCTOPOHHUX
MIPUBKYCOB, HE KUCJIBIM, HE TOPHKHIA; 3amax — 0e3 MOCTOPOHHUX 3alaxoB, HE 3aTXJIbIH, HE IJICCHEBBIN; IIBET — KOPHYHE-
BBIH; HAJIMYUE MUHEPAJbHON MPUMECH — MPH Pa3KEBBIBAHUHM HE ONIYIIAeTCs; K (U3MKO-XMMHUECKUM ITOKa3aTelsaM —



BIaXHOCTE — He Oostee 10,4%;KpyIHOCTD ITOMOJIA: OCTATOK Ha CUTE W3 IenKoBO# TkaHu Ne 35 — 2%,mpoxos uepes
cuTO U3 menkoBoi TkaHu Ne 43 — 98% yroun ecTecTBEHHOTo 0TKOCca — 18rpa, KHCIOTHOCTh — 22Tpaj.

Ha xadenpe texHonoruu xnebda, KOHIUTEPCKUX U MAaKapOHHBIX M3ACIHN pa3paboTaHa TEXHOJOTHUS PUTOTOBIIE-
Hust Oucksurta "Codpromka”, ¢ 3aMEHON 9acTH PElEenTypHOro KOJIMYECTBA MYKH TIIICHHYHOW BBICIIETO COPTa Ha IEJh-
HOCMOJIOTYIO MYKY ILJIO/IOB OOSIPBILITHUKA.

B xoje 3kcriepuMeHTa MpOBECHBI TPOOHbIE J1TA0OPATOPHBIE BBHIIICUKH C LIENbI0 ONPEACICHUS BIUSHHUS MYKH ILIO-
OB OOSIPHIIIIHMKA HAa KAYECTBO W3JCIHM, B YACTHOCTU OMCKBHUTOB. J[JIsi Ompe/esicHus pallMOHaIbHON TO3UPOBKH JIaH-
HBIC IKCIICPUMEHTAIBHOM YaCTH UCCICIOBAHUMN MOIBEPTHYTHl MATEMAaTUICCKOM 00pabOTKEe METOJOM KOMIO3HIIMOHHO-
ro poTatadenbHOro yHuhopM-IuianupoBanus. V3 pe3yapTaToB 00pabOTKH CIEIyeT, YTO ONTUMAIIbHAS TO3UPOBKA MYKU
10108 OosipeimHKKa coctanisieT 30%k Macce MyKH MIICHAYHOH BBICIIETO COPTa B OMCKBUTHOM TECTE.

Bruto ompeneneHo, 4To MyKa IUIOJJ0B OOSPHIIIHAKA OKa3bIBACT OINPEICIICHHOE BIMSIHUC HAa CBOMCTBA OMCKBHTHOTO
Tecta. [IpOMCXOAMI0 M3MEHEHHE UIOTHOCTH moiydabpukata (IIOTHOCTh OMCKBHUTHOTO TecTa cHu3miach Ha 119%0).
CHIKeHHE TUIOTHOCTH TECTa OMBITHOrO 00pasiia 0OYCJOBJICHO HAJIMYHUEM B COCTABE LEJIbHOCMOJIOTON MYKH IUIOJOB
GOSIPBINITHAKA BEIIECTB, OONANAIONIMX MOBEPXHOCTHO-aKTHBHBIMH CBOMCTBAMH (KHUCIIOTHI, TMENTHIB, OCJIKH W aMUHO-
KHCIIOTHI GosIpbIniHUKa). [Tocennue, aacopoupysich Ha OBEPXHOCTH OEIKOBOM TIIOGYIBI, MPEMATCTBYIOT KOATHCICH-
(MM, 3aXBaThIBas TIPH 3TOM MaKCHMAJIbHOE KOJMYECTBO KHCIOPOIa BO3AyXa. [lopUCTOCTh TOTOBOrO OMCKBUTA Y OMbBIT-
HOWM TPOOBI IO CPABHEHHIO C KOHTpoJieM yBennumiachk Ha 1,0%. Y aenpHblii 00beM ONMBITHOTO OMCKBHUTA BBIIIE, YEM Y
KoHTpoJIst Ha 3%.

B m3nenusx onpeneisuiu coaepxkanue ButamuHa C. 3 pe3yapTaToB 9KCIIEpUMEHTA clieayeT, uto mpu 3ameHe 30%
MYKH MIICHAYHOHN BBICIIETO COPTa HA IEIFHOCMOJIOTYIO MYKY IUIOZOB OOSPBINIHIKA MPOUCXOIUT YBEIHMYCHUE COICP-
xanus ButamuHa C Ha 33,3%,4T0 CBS3aHO ¢ XMMHUUYECKHM COCTABOM MYKH OOSIphIIIHUKA. OnpeiesiecHrne MUKPOOHOIOTH-
YEeCKUX MMOKA3aTelicii KauecTBa KOHTPOIBHOTO 1 ¢ 3aMeHON 30% MyKH MIICHUYHOH BBICIIETO COPTa HA IETBHOCMOJIOTYIO
MYKy TUI0710B GosippiinHuka (mpoda 4) GUCKBUTOB uepe3 8 4 Mociie BHIMEYKH MOKA3aI0, YTO KOJMIECTBO ME30(HITbHBIX
a’pOOHBIX U (haKyIbTaTUBHO-aHAIPOOHBIX MUKPOOPTAHU3MOB B OIBITHOM IPOOE 3HAYUTEIBHO HIKE MAKCUMAIIBHO JOIYC-
TAMOTO YPOBHS, yCTaHOBJICHHOTO TpeboBaHmsaMuU. ClenoBaTeIbHO, MOXHO CKa3aTh, 4T0 OMCKBHT "CodbiomKka" sBIseTCS
MHKPOOHOJIOrMYECKH 0€30MaCHBIM MHUILEBBIM IIPOIYKTOM.

IIpennaraemsrit cioco6 npurotosieHus: 6uckBuTa "Codpionika” MO3BOAET YAYUIINTh OpPraHoJenTHIeCKHe U (Pu-
3MKO-XMMHYECKHE MMOKa3aTesl KauecTBa OMCKBUTA, a TAK)KE 000raTuTh MPOJYKT MHUHEPAIbHBIMH BELIECTBAMU U BHUTA-
MHUHAMH.

Buosornueckast EHHOCTb [TPOILYKTa ONPEIENSETCS COCTABOM HE3aMEHUMbIX aMUHOKHUCIIOT U [IEPEBAPUBAEMOCTHIO
€ro NHIICBAPUTEIHLHBIMU (PEPMEHTAMU. B U3JIeNUAX ONpeIeIsid CTEICHb ePeBapruBaeMOCTH (DePMEHTATUBHBIM METO-
JIOM. 3a CYEeT BHECCHUs HATYPAJIHHOTO 00OTATHTENsI CTEIICHb MEPEBAPHUBACMOCTH YBEIMYUBAETCs. B ombiTHON mpobe k
KOHILy (DePMEHTATHBHOTO THAPOJIN3a CHCTEMOi MENCHH-TPHIICHH 06pa3oBanoch 86 MKr THposuHa/cM®, poTuB 75 —B
KOHTpOJIC.

B u3enusix 3HaUNTEIBHO YBEIMYUBACTCS COACPKAHUE MAKPO- U MUKPOIJIEMEHTOB, TAKMX Kak HaTpuii (Ha 16%),
kanuii (na 108%),kaneumii (Ha 219%),xene3o (Ha 33%),maruuii (Ha 41%)u dpochop (na 6%). IToBelmaeTcs comepxa-
HHEe BUTaMHUHOB Ipymibl By (Ha 19%),B, (Ha 30%),PP (4a 6%)u B-kaporuna (Ha 43%).

ITo cpaBHeHuto ¢ koHTpoJsieM OuckBUT "Codpiomka" o0NagaeT JTydIIUMHA OPTaHOJCNITHYECKUMHU TI0Ka3aTeIIIMU
KadecTBa. M3nenus uMeroT NpUSITHBIA BKYC U apOMar.

B pesynbrare 3KCIepUMEHTa Moay4eH (YHKIMOHAIBHBIN TPOIYKT, MOMOJHSIOUIMN aCCOPTUMEHT MYYHBIX KOH/IU-
TEPCKUX U3JENHH, C TIaJKON IMOBEPXHOCTHIO 0€3 IMOAPBHIBOB, C PABHOMEPHON TOHKOCTEHHON MOPHUCTOCTHIO U TEMHO-
KOPUYHEBOI OKpackoil Msikuma — ouckBut "Codpromka”.
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MHOI'OKPUTEPHUAJIBHASI OIITUMHU3ALIUA
XUMHUKO-TEXHOJIOTHYECKOI'O ITPOLHECCA
B YCJIOBUAX HEONIPEJAEJIEHHOCTH

Ipu anamuze maremaruueckux mojeneit XTC B mpoieccax ONTHMU3AIMU M IPOESKTHPOBAHKS BaKHYIO POJIb Wr-
par0T MHOTOKPUTEPUAITLHBIE METO/IbI, TO3BOJISIFOIIIE YUECTh IPOTHBOPEUUBBIC TPEOOBAHMUS, IPEIbSBISIEMbIC K TIPOEKT-
HBIM M KOHCTPYKTOPCKHMM perieHusM. Cpeid TaKuX METOJI0B BAKHEUIIIYIO POJIb UTPAIOT METOAbI MHOTOKPUTEPHATLHON
ONTHUMU3AIMK, B KOTOPBIX 3apaHee M3BECTHO HANPABIICHHUE YIYYNICHHs 3HAYCHUH OTIACIBHBIX (YACTHBIX) KPUTEPHUEB.
Hawubornee pacrnpocTpaHeHHBIM COBPEMEHHBIM MOJXO/0M K PEIICHHUIO 3a/lad MHOTOKPUTEPHAILHON ONTUMH3ALUH SIB-
JSTFOTCS. METOMIBI CBEJICHUS 3aJadll MHOTOKPUTEPUAIbHON (BEKTOPHOMN) ONMTHMM3AIMA K OJHOM W3 3a1ad MareMaTHde-
CKOTO MPOrpaMMHPOBAHUS, B YaCTHOCTH METOJ HaxoxeHus obnactu [lapero — onTHMaNbHBIX PEUICHHUH, TaK Ha3bl-
BaeMoii 00JIaCTH KOMIIPOMHKCCA U €T0 CY)KEeHHE.

OOBEKTOM HCCIIEJOBAHHMS SIBIISIACH YCTAHOBKA a30COYETaHHsI TPYyOUaTOro THIA MPHU MPOU3BOJCTBE a30MTUTMEHTOB
[1]. MaTemaTrueckass MOJIENb IPOIECCA a30COYETAHMS, OCYILECTBIIEMOrO B TpyOuaroM peakrope [1], mpeacrasiser
coboit cucremy u3 /N + 4 kecTKUX HEJIMHEWHBIX OOBIKHOBEHHBIX HU(QepeHHaNbHBIX ypaBHeHNH, Tae /N — 4ucio uH-
TEPBAJIOB U3MEHEHUs Pa3MEPOB YACTHUIl TUTMEHTA, JOMOJHEHHBIX YPAaBHEHUSIMHU, XapaKTEPU3YIOIIHUMHU CBSI3b KOJIOPH-
CTHYECKUX U (DU3UKO-TEXHOJOTMIECKUX CBOUCTB MUTMEHTOB C MEAMAHOM pa3MepoB KPHCTAJUIOB MUTMEHTA Ojys U CPEl-
HEKBaPATHYECKUM OTKIOHEHHUEM G OT 3HaueHus menuanbl [2]. Pemenue xecTkux auphepeHIranbHbIX ypaBHEHHM
OCYIIECTBIISUIOCH MeToI0M ['Hpa.

TexXHONOrHYeCKUM PErIaMeHTOM HEMPEPbIBHOTO MPOU3BOJICTBA a30MMUTMEHTOB K PEaKTOPHOW YCTaHOBKE a30coue-
TaHMS NPEABABIAIOTCS ClEAyIone TpeOoBanus (orpaHHUdYeHus): Mo BhIXoay murmenta K > 99,5%; 1m0 conep:kaHuio
nuazocmoi I, < 0,1%. BeinoaHeHre BhINICTIEPEYUCIICHHBIX TPEOOBAHUI K PEaKTOPHOH yCTAHOBKE HEOOX0IUMO 0bec-
MEYUTh B YCIOBHSX HeOHpC,I[eHCHHOCTI/I OT/ICTIbHBIX BXOJHBIX MTAPAMETPOB. BXOIHOM KOHI_ICHTpaLII/II/I JINa30COCTaBIISIO-
weit Cp = 394 (+ 5%)mouns/M>, BxoaHOM KOHIEHTpawmH asococTaisiomieil Ca, = 487monb/M° (+ 5%).

K kadecTBy a30MMIMEHTOB MPEIBSBIAIOTCS BBICOKHE TPEOOBAHMUS KaK MO KOJIOPUCTHIECKUM IMOKa3aTeNsiM (MHTCH-
CHBHOCTD IIBETA Y7, HACHILIEHHOCTh Y5, KPacsiias CIOCOOHOCTh Y3, YKPBIBUCTOCTh Y3), TaK M MO (DPU3UKO-XMMHYECKHM
CBOMCTBaM (TeKydecTh Y5, MaCllOEMKOCTh Yg, PO3PAUHOCTh Y7, IPOYHOCTH K pacTBOpHTENsM Yg). [loaToMy onTummsa-
LIMIO IIPOIIECCa a30COYETaHMs 1IeTIECO00Pa3HO MPOBOANUTH 110 KPUTEPUIO COOTBETCTBHS MOIY4aeMOro MUTMEHTa THIIO-
BOMY oOpasiy [2].

rae ¥ —COOTBETCTBYIOUIMIA MOKA3aTel b THIIOBOTO 06pasiia.

B [2] npuBeseHa METOAMKA CBEPTKH KOJIOPUCTUYCCKUX M (PU3UKO-XUMHIECCKHX CBOWCTB MUTMEHTA B CyMMapHbIit
KPUTEPHIA:

CD:Zy,-Z,,
i

rae Y, —BecoBOil K03 GHIMEHT, ONPEASISIOINI BKHOCTh YaCTHOTO Kputepust Z; [2].

OnHOBpeMEHHO HE0OXO0IMMO 00ECTIeYUTh MUHIMYM TPHUBEIEHHBIX 3aTPaT Ha MPOW3BOACTBO 1 T MUTMEHTA.
3(d, z 6)= (G, +C, + £, T)/ O,

rae C., — 3aTparhl Ha ChIPhe M Marepuaibl (COCTABISIONIAS KPUTEpHUs MO pecypcocOepexenuro); C,, — 3aTpaThl HA
9HEProOHOCUTENHU (COCTABIISIONIAS KPUTEPUsI 110 dHEProchepekeHnto); G, — CTOUMOCTh U3TOTOBIICHUSI U TPAHCIIOPTUPO-
BaHHA PEAKTOPa, CTPOUTEIHLHO-MOHTAXKHBIX PabOT MPH €ro yCTaHOBKE; £; — HOpMaTUBHBIN K0d(DummeHT 3¢ heKTUBHO-
CTH KallMTABHBIX BIOXEHUH; ) —roJoBas MpOU3BOAUTEIbHOCTh PEAKTOPHOM YCTAHOBKH.

C y4eToM BBILIECKA3aHHOTO TMOCTAHOBKA 3aJa4yu JJIsl Ciiydas, KOrja HEONpeesieHHbIE MapaMeTpbl MPUHAMAIOT
HOMHUHAIILHBIC 3HAYCHHsL: TPEOYETCs ONPEICIUTE KOHCTPYKTHBHBIC [IEPEMEHHBIC PEAKTOPa a30CO4ETaHMs TPy6UaToro
tina @ (uHY Tpy6UaToil YacTH peakropa hp), PeKUMHBIC TIEPEMCHHBIE Z (pacmpefencHue 1o JTHHE TpyOBI MOAYH

HAa30COCTABIAOMECH S= C‘g)) Gg)) / C‘f42 Gﬁ,oz) 1 pH? cpens peakuuu), P KOTOPBIX JOCTHIACTCS MHHUMYM LIEJIEBBIX
GyHKIHN:



min(® (¢, 2), 113(d, 2)

a,z
IIpu CBA3X B q)OpMC ypaBHeHI/Iﬁ MaTEMaTHYCCKOH MOJCJIN U TEXHOJIOI'NYECKHUX OFpaHI/I‘leHI/IHX:

Q@d, 2 =21000t/rog;
K 4 (d, 2) 2995%;
I, (d, 2 < 01%.

Jlnst mocTaBieHHoM 3a1aud OBUTO TIOCTPOEHO MHOKecTBO [lapero (puc. 1, kpuBas J) ¢ HCMOIBL30BaHMEM METO/A
nocienoBaredbibix  yetynmok  [3].  Pacuer  BEPOATHOCTM  BBINOJHEHUsS  OrPaHMUEHUM  [OKa3al,  4TO
Bepe{ Ky (*) 2 99,5%} JUISL pa3JInYHBIX TOUYEK MHOKeCTBa [lapeTo nexut B untepsaie [0,88 — 0,91].

2325

2324.5

2324

~

=
©Q 23235
>
o5
= 2323
23225

2322

23215

2321
0.2 0.205 0.21 0.215

Puc. 1. Muo:xecTBo I[IapeTo 1151 HOMUHAJIBbHBIX 3HAYEHHTT
HeompeeJeHHBIX mapamMeTpoB (kpuBas J) u B ciIydae yuera
HeompeaeaeHHOCTH (KpuBasi 2) I1Jis1 TPy0UaTOro peakTropa a30coueTaHust
s ygera HeompeneIeHHOCTH (HOpMyIHpOBaiach OJHOATAITHAS 3aJada C MATKHMH OTpaHHYEHUSIMH. TpeOyercs
OTIPEICTHTh KOHCTPYKTHBHBIE IIEPEMEHHBIE PEaKTOpa a30CoueTaHmst TpybuaToro Thma @ (JumMHy TpyGUaToOi 4acTu pe-
aKkTopa /), PEXKHMHBIC IEPEMCHHBIC Z (pacmpenenenne Mo JUIMHE TPYOBI MOJAdM MA30COCTABIISIOMICH

S= C'g) ) Gg)) / C'i‘oz) Gﬁ? 1 pHY cpeisl peakitim), IpH KOTOPBIX JIOCTHIASTCS MHHIMYM LIGIEBBIX ()YHKIIHIA:

min Me{®(d, z0), 13(d, z6)}

IIpH CBSI34X B (hopMe ypaBHEHUH MaTeMaTHIECKOH MOJIENN M TEXHOJIOTHYECKUX OTPaHUICHUSX:

Bepe{ Qd, z0)= 1000T/r0z[} 2Py
Bepy{ K0, 26)2995%} 2p,,.;
Bepa{l'[x(a’, Z0)< 0,1%}2 Paans

rae P,,, = 0,95 —3HaueHue 3a/1aHHON BEPOATHOCTH.

PelieHue 0HOATAITHOM 331841 ¢ MATKHMH OTPaHUUYCHUSIMHE TIPOU3BOIMIOCH C MCTIOIb30BAHUEM anropuTMma us [4].
JI1st BRIUMCIIEHNS BEPOSITHOCTEHN BBITIOIHEHUSI OrpaHUYEeHUH HcTionb30Basicst Metod MounTe-Kapmo. Yucno croxactuue-
CKUX HMCIIBITAHUI BRIOMPATIOCH OIBITHBIM ITyTEM M3 YCJIOBHUS HECYIICCTBCHHOTO BIIUSHHUS JIBYKPATHOT'O U3MCHCHHS YUC-
Jla 3KCIIEPUMEHTOB Ha PE3yJIbTaThl PEIICHUs 3a1auu ontumusanuu u coctapmwio M =500. Beruucnenrne MHOTOMEPHOTO
HHTErpajia 3aMEHUIN BBIYMCICHUEM B3BELIEHHOW CYMMBI U3 TPEX WIEHOB, COOTBETCTBOBABIIMX MUHUMAJIbHBIM, HOMHU-
HAIBHBIM W MAaKCHMAJbHBIM 3HAYCHUSM HCONPCICICHHBIX NapaMeTpoB. BecoBblie KOA(PQPHUIMEHTH NPUHUMAIHCH

w=1/3.

KpuBas ZHa puc. 1 moctpoeHa Jyis ciiy4asi, KOTJa MPOU3BOIUIICS yYET HEOMPEICICHHOCTH TAKXKE C MPUMCHCHHEM

METO/Ia MOCIeA0BATENbHBIX YCTYNOK [3].



Vuer BIAMAHHSA HEONPEACICHHBIX MTApaMETPOB TIPUBEN K CABUTY 3HaueHui ¢yukmnn O(d Z 0) co snavenus 0,201
o 0,2058.13 rpadukoB Ha puc. 1 BUAHO, YTO MMOCTAHOBKA M PEIICHHE OTHOATAIMHOW 3a1a4H ONTHMHU3AIMH C MATKUMH
OrpaHHYCHUSIMU Uil TPYO4aTOro peakTopa a30CoueTaHHs MPHBOAMT K YBEIHUYCHUIO NPUBEICHHBIX 3aTpar, TJIABHBIM
00pa3oM 3a CUET KalUTaJ bHBIX 3aTpaT (yBeIMYeHHUs [UIMHBI peakrtopa ¢ 15,510 18,6 M) co 3nauenus 2322,3y. €. / T 10
2324,6y. e. / 1. Tarxke 0YEBUIHO, YTO MPH OCIA0IEHHH TPEOOBAHUM K KaUECTBY IIMTMEHTA CHUYKAIOTCS KaK IPUBEIEH-
HBIE 3aTPaThl, TAK M Pa3HHUIA MEXAY 3HAUCHUSAMH NPUBEICHHBIX 3aTpaT [Uis 3324 C HOMUHAJIbHBIMU 3HAYCHHUSMH Ma-
paMeTpOB U ydeTa HEeONpeAeIeHHOCTH. [Ipr 3TOM BEpOSTHOCTD BBIMIOJIHEHUS BCEX TEXHOJOTMYECKUX OTPAHUYCHUM JUIs
peLIeHHH, IPeCTaBICHHBIX Ha KpuBOit 2, moBsiaercs ao [0,95 — 1,0].

Jljisi OKOHYATEIBHOTO TMPHHATHS PEIIEHHs 10 JaHHOU 3aJaue HeOOXOJAMMO PYKOBOJCTBOBATHCS HHKEHEPHBIMH
CO0OpaXEeHUSIMHU JIUOO MPOU3BOAUTH MOCTAHOBKY U PEIICHUE CMEIHANTBLHON 3a/laud C HOBBIM KPUTEPUEM, YUUTHIBAKO-
[IAM BaXHOCTh KaXJI0TO OTAEIHLHOTO (4aCTHOTO) KPUTEPHSL.
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INPUMEHEHUWE ®EPMEHTHBIX ITPEITAPATOB
B OBPABOTKE KOJIJIATEHCOAEPKAIIEI'O ChIPbs
MACHOM NPOMBIIIJIEHHOCTH

AKTyaJIbHOCTB 00JIee HIMPOKOT0 MCIOJIb30BaHHUS BTOPHYHBIX PECYPCOB MSCHOW MPOMBIIUICHHOCTH /IS THIIEBBIX
ILIeNIeH CBsA3aHa C TEM, YTO B MOCJIEAHEE BPEMS POJIb B MUTAHUU COCIUHNTEIBHOTKAHHBIX OEIKOB, 0COOEHHO KOJIIareHa,
nepecmotpeHa. [IpeacTaBinenne o ToM, 9T0 MSCHBIE TPOAYKTHI, COAEPIKAIIIE MUHUMAIBHOE KOJIMIECTBO COCIMHUTEIb-
HOTKaHHBIX OEIIKOB, HanOoJIEe MOJIE3HB], MPU3HAHO HEOOOCHOBAHHBIM. Ba)kKHBIM CBOMCTBOM HX SIBIISIETCS] CBA3BIBAHUC U
BBIBEZICHHE U3 OPraHU3Ma Pa3IMYHBIX BEIIECTB, TAKUX KaK XOJECTCPHH, KEIIHBIC KHUCIIOTHI, JIUMNIbI, KCCHOOMOTHKH,
MOMAIAIOIIHE C MHUIICH B )KEITyI0YHO-KHIIETHBIH TPAKT, B TOM UYHCIJIE KaHLEPOTEeHBI, PAAXOHYKINABI U T.1. OfHAKO MO~
IIBITKA MaKCHMAaJIbHOTO BOBJICUCHUSI COEANHUTEILHOTKAHHBIX OEIKOB B MPOU3BOJCTBO IHINIEBBIX NPOJYKTOB B PaMKax
TPaIMLOHHBIX TEXHOJIOTHI HE Jaia KeJaeMbIX Pe3yJIbTaToOB B CBSI3U C HU3KMMU (DYHKIMOHAIBHBIMU M OPraHOJICTITH-
YECKHMHU CBOMCTBAMHU HATUBHBIX KOMIIOHEHTOB COEAMHUTEIBHBIX TKaHEH B pelleNTypax MACHBIX MPOAyKToB. [lepcrek-
TUBA CBA3aHA C CO3JAaHUEM HOBOTO NOKOJIEHUS! MSCHBIX NPOJAYKTOB C MOBBIIMIEHHBIM COJEPXKAHUEM COECIUHUTEIBHON
TKaHH 3a CYET NPUMCEHEHHsI (DEPMEHTHBIX IIPENapaToB )KUBOTHOTO ¥ MUKPOOHOTO MPOUCXOXKACHHS, 00JIaIatoIuX Mpo-
TEOJUTUYECKON U KOJJIareHa3HOM aKTUBHOCTBIO.

Lenp pabotel cocrosia B pazpaboTke croco00B MoAU(UKALMKA KOMIOHEHTOB COEAMHHUTENBHBIX TKaHEH >KUBOT-
HBIX C HCIIOJIb30BaHHEM (DPEPMEHTHBIX IPEMApaTOB 3aJaHHON CrIelM(YUIHOCTH, AJISI TTOTYyYESHHUs] KOJIAareHOBBIX MPOIyK-
TOB U PacHIMPEHHs aCCOPTUMEHTA IIPOTYKTOB MUTAHHUS HA UX OCHOBE.

Jist MomuQUKaiy UCTIONb30BAIN BTOPUYHOE ChIPhE MSICHOHM M NTHIIENEpepadaThIBAIOIIEH MPOMBIIIICHHOCTH H
MPEANPUATHN OOLIECTBEHHOTO TUTAHUS.

Jst 06paboTKH ChIPBS] IPUMEHSUTN OTEUECTBEHHBIE ()EPMEHTHBIE IIPENapaThl MPOTEOIUTHIECKOTo aeiicTBust IIpo-
TerncuH (3aBOA dHAOKPHHHBIX (epMeHTOB I1. PxxaBku, MockoBckas 001.) u Komnarenasa nuiesas (3AO "Buomnpo-
rpecc”, 1. lllenkoBo).

XapaKTepuCTHKH UCIIOIb3YEMbIX (EPMEHTHBIX NIPENapaToB NpUBeICHbI B Ta0. 1.

M3BecTHBIM HamnpapiIeHHEM HCIIOJIb30BaHNS MaJOBOCTPEOOBAHHOIO KOJUIAr€HCOACPIKAIIETO ChIPbSI SBJISCTCS IPOU3-
BOJICTBO OEJIKOBBIX THAPOJIN3ATOB KUBOTHOTO mpoucxoxaenus (JI.B. Aurtunosa, U.A. T'morosa, Y.1O. IlamxaHoB,
C.B. [TonsHCKHUX | fAp.). 32 OCHOBY HAMH OBLIH B3SThI TEXHOJOTHYECKUE PEXKUMBI H3TOTOBICHHUS THAPOIN3ATOB U3 KOJI-
JIATEHCOJIEPIKAILETO CBIPBS, MPEATIOKEHHbIE paHee. V3BecTHO, 94TO GEMKOBBIE THAPOIN3ATHl 00NAAAIOT BBICOKHM CO-

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM A-Pa TexH. Hayk, mpod. BI'TA, sacn. gestens nayku P® J1.B. AHTHIIOBOIA.



JepKaHWEeM ajlaHWHA, apTHHUHA, acllaparnHOBOM M TIYTAMHHOBOW KHCIIOT, IPOJIMHA, KOTOPHIE MPHHUMAIOT aKTHBHOE
ydacTHe B MEXaHH3ME PEeTyINPOBAHNS ONOCHHTE3a aMHHOKHCIIOT. JDTO OTKPBIBAET HO-
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Puc. 1. Biusinue npoaoJizKuTeIbHOCTH (pepMEeHTHOH 00padoTKHU U
KOHLEHTPauuu (pepMEHTHOI0 MpenapaTa Ha HAKOMJIeHHe aAMMHHOI0 a30Ta

BBIC NEPCIICKTUBBI B UCIIOJIB30BAHUN KOJUIAr€HCOAEPIKAIIETO CHIPhS KaK MCTOYHHMKA OOOTAIEHUS MACHBIX IPOTYKTOB
(HU3HONIOrMYEeCKY aKTHBHBIMH BEIIECTBAMH.

s obocHOBaHMS TO3MPOBKK (pepMeHTHOro npemnapara "IIpoTencun” BHOCHIM B peakIMOHHYIO CMECh B Ipeje-
nax 0,05 ... 0,25n. Ha 1 r Genka-cyOctparta npu npojospkuresisHocTd ruaponusa 0,5 ... 2,0u. O6 sddexTnBHOCTH
JeUCTBYSI TIpernapara CyAUIHI 10 HAKOTUICHHIO aMUHHOTO a3oTa (puc. 1).

AMMHHBII a30T onpenesnsuii crnocoOoM (OpPMOJIBLHOTO TUTPOBaHUS. B Xoie IKCepUMEHTaNbHBIX HCCIICI0BAHUM
YCTaHOBJICHO, YTO LIEJIECOO0Pa3HO NP ONTHMAIIBHBIX YCIOBUIX M'MIPOJIM3a OTPAHUYUTD MPOAOJDKUTEIBHOCTD IPOLeC-
ca 10 90 MUH A7 THAPOIM3aTOB N3 CBUHOMW IIKYPKH U T'OJIOB M HOT' CyXOIYTHOM NTHIBI ¥ 10 105SMuH 1u1st runponusara
U3 IIKBaphl, TaK Kak JAJbHeiIee MHKyOMPOBaHHE PEAKLMOHHON CMECH IIPU TeX )K€ YCIOBHAX HE NPHBOAUT K POCTY
IeJIeBbIX ToKa3areneil. Hanbobee HakoIUIeHHE MPOLYKTOB THAPOIM3a — a30Ta AMHHOKHUCIIOT — IPOUCXOAUT NIPH J0-
3upoBke (epmenTHOro npemnapara "TIporencuna” 0,1% K CBIPBIO I THAPOIM3ATOB M3 CBUHOM IIKYPKH M TOJIOB W HOT
cyxomytHo# nruibl 1 0,08%kK ChIPBIO IS THAPOJIM3ATa U3 IIKBAPHI.

IIpon3BOACTBO TMAPOIN3ATOB OCYLIECTBIILIN IO TEXHOJIOTHMYECKHM CXEMaM, BKIIIOYAIOLIUM CIEAYIOLINE orepa-
MU TIOATOTOBKA CHIPbs (IPOMBIBKA, BapKa), IBYXCTAAMITHOE U3MEIbYCHUEC OCHOBHOTO CHIPbS, THAPONIU3 C HUCIOJIB30-
BaHueM (epmeHTHOrO npenapara "[Iporencun”, HarpeBaHue U OXJIAKACHHE.

Ipu uccnenoBaHny OEIKOBBIX CHCTEM OOJBLIOE 3HAYEHHE NUMEST aMHHOKUCIOTHBIN COCTaB, KOTOPBIH ObLII HAMH
IKCIIEPUMEHTAIBHO NPOAHAIM3UPOBAH, OBUIO OKA3aHO, YTO JIMMUTHPYIOIIMMH aMHHOKHCIOTAMH B THAPOJHM3ATE M3



CBUHOM IIKYPKH SIBIISIOTCS METHOHUH, LIUCTHH, ()CHUIIAIAHUH U TUPO3KH; B THIPOJIU3ATE U3 TOJOB U HOT' CYXOITyTHOU
TTHIBI U30JIEHIIMH, METHOHUH, [IUCTUH, TPUNTO(AH U BAJIHH.

Janubie aHanu3a GpaKiMOHHOTO COCTAaBa MOJYYSHHBIX THIPOJIU3ATOB JAI0T YETKOE MPEACTaBICHUE 00 UX ITOTEH-
LHAJbHOW OHOJIOrMYECKON LEHHOCTH, O HAMPABICHUH BO3MOXKHBIX M3MEHEHHMH M XapakTepe KOHEYHBIX MPOIYKTOB
(hepMEHTaTUBHOTO MMPOJIM3a HU3KOCOPTHOIO ChIPhs. TaK YCTAHOBJIEHO, YTO MAacCOBas JIOJISI BOJAOPACTBOPUMOM OeJIKO-
BOii (hpakiiu BO BCEX MMPOJIM3ATaX YBEIUUUIACH IO CPABHEHHIO C UCXOHBIM ChIpheM B 8 pas.

D¢ dexTrBHas BI3KOCTh THAPOJIHM3ATOB, OMNpEJENCHHAsh Ha POTALMOHHOM Bucko3umerpe PB-8m, cocraBuia
0,36 ... 0,38Tald. ConepskaHne TOKCHYHBIX 3JIEMEHTOB, aHTHOMOTHKOB, ITECTHUIIMI0B, PAAHOHYKIHIOB B THAPOIH3ATAX
HE MPEBBIIIACT T0mycTUMBbIX yenoBuit Canllun 2.3.2.1057.

C npumenenuem npenaparos pepmenros "Helitpaza 1.5 MG"n "Konnarenasa numeBas” ObUT MOTy4eH THIPOIIHU-
3at, 00JIIAI0IIK I KOMITIEKCOM (DYHKIIMOHAIBHBIX CBOHCTB.

TexHomoru4eckuii mporecc BKIIOYAET B ce0s CICAYIOIUE ATambl: cOOp M COPTUPOBKY KOJLIATCHCOAEPIKAIIETO
coipbs (cyxoxunus KPC), npombiBky B Boje ¢ Temneparypoii 30 ... 35°Cs Teuenue 5 ... 10MuH, HOATOTOBKY KOJLIa-
TEHCOIEPIKAIIET0 ChIPbs K 00paboTKe (hepMEHTHBIMHU MpENapaTaMu, BKIIOYAONIYIO yIaICHHE XPSAIIEBOW U MBIIICYHON
TKaHH, U3MEJIbYCHUE HA BOIYKE C JIUAMETPOM OTBEPCTUH pemieTku 2 ... 3MM u oJiee TOHKOE U3MEIbUSHHUE HA TOMOTe-
HHU3aTOpe sl 00ecreueHnsl JOCTATOYHOU IJIOIIAAN MOBEPXHOCTH KOHTakTa (a3, oOpaboTka mpemapatom (epmeHTa
OOIIENPOTEONNTHIECKOTO aeiicTBus (HeiTpasza, T = 2,5 ... 3,0u, £= 37°C,pH = = 6,8 ... 7,2) IipoMBIBKa MIPOTOYHOH
BOJIOH, yaneHne GalulaCTHBIX BELIECTB M (epMeHTa, 00paboTka mpenaparoM kojarenassl (f = 37°C,T = 3,5 ... 4y,
pH = 6,8 ... 7,2) nentpudyruposanne (v =82 ¢, £= 5mun). [TorydeHHbII TPOAYKT IPEACTaBIsET CO6Oil Gelyio ro-
MOTEHHYIO Maccy Oe3 3amaxa ¢ MaccoBOM jouieii cyxux Beriects 18,25%.

WccnenoBanus N0 BIUSHUIO TOJYYEHHOTO KOJIATEHOBOTO T'MIPOJM3aTa Ha (DYHKIIMOHAJILHO-TEXHOJOTHUECKHE
CBOHCTBA MSCHBIX (DapIIEBBIX CHCTEM MPOBOJIIM HAa MOJEIHLHOM (hapiiie Ha OCHOBE TOBSIMHBI BBICIIET0 copTa. YCTa-
HOBJIEHO, YTO BHECEHHE KOJUIAT€HOBOTO TUAPOJIN3aTa B MACCOBOM OTHOMICHUH 10 12% MOI0OKHUTEILHO CKa3bIBAETCS HA
(YHKIIMOHAIBHO- TEXHOJOTHYECKHUX CBOMCTBAX MOAENbHOTO (hapia, B yactHoctd BCC yBenmnunBaercs va 7,4,BYC Ha
6,3, KYC Ha 6,8%.

[Mosny4eHHbIe OETKOBbBIE THIPOIN3AThHI KOJIATCHCOCPIKAILETO ChIPhSi MOTYT OBITh MCIOJIB30BAHBI IS [TOIY4CHHS
(bYHKIMOHAIBHBIX TPOJIYKTOB MUTAHUS HIMPOKOTO MOTPEOUTEIHCKOTO CIIPOCa, B YACTHOCTH B TEXHOJOIMH U3rOTOBIIE-
HUSI COYCOB M PYOJICHBIX MSCHBIX MOJTy(haOpHUKaTOB.
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TEXHOJIOI'YSA ITPOU3BOJACTBA ITPUCAJTIOK
K ABTOMOBHWJIBHBIM TOIIVIMBAM

CoBpeMeHHBIC TCH/ICHIINH, CIIOKUBIIHCCS HA CETOMHSIIHUN JCHb B TOIUIMBHOW MPOMBIIUICHHOCTH — 3TO YKECTO-
YEHHUE YKOJIOTMIECKUX TpeOOBaHUH K MpoayKTy (OJHOTA CrOpaHUs TOILUTUBA) U POCT 0OHEMOB MPOU3BOACTBA BHICOKO-
OKTaHOBBIX OCH3MHOB.

OnHuM U3 TyTeH pelleHus MpoOIeMbl SBJISETCS paclIMpeHne UCTOIb30BaHUS NpH nepepaboTke HedTH mporiec-
COB, TaKMX KaK KATAIUTHYCCKUN KPEKWHT, aJKWJIMPOBAHHE, U30MEPHU3ALMS U TMOJYYCHHE JIETKUX YIIIEBOAOPOIHBIX
¢dpakuii. OqHAKO TaHHBIA CMIOCOO MOTPEOYeT OTPOMHBIX KAITUTAIOBIOXKEHUH W OOJBIIOTO KOJIMIECTBA BPEMEHH, Tak
Kak Poccusi B OTHOIICHUH TEXHOJIOTHYECKOTO COBEPIICHCTBA MPOU3BOICTBA JKUIKOTO TOIUIMBA 3HAYUTENILHO YCTYMaeT
kak CIIA, Tak u 3anagHoii Espore.

IToaToMy eAMHCTBECHHO BO3MOXHBIM PEIICHHEM MPOOJIEMBI Ha JaHHBIA MOMCHT B HAIICH CTpaHE SBISCTCS pa3pa-
60TKa 3 ()EeKTUBHBIX, HEAOPOTHUX U IKOJOTHUYCCKU OE30MaCHBIX T0OABOK B JKUAKOE TOILUIUBO LIS ITOJTYYCHHS BEICOKOOK-
TaHOBBIX OCH3WHOB, COOTBETCTBYIONINX KaK EBpo-4, Tak M HKOJOTHYECKUM CTaHIAPTaM.

Bce ucnonb3yemble aHTUACTOHAIIMOHHBIC TOOABKH MOXHO Pa3JC/IUTh HA TPU OCHOBHBIC TPYIIIBI 30JIbHBIC, apo-
MATHYECKUE U OKCHT'CHATHI.

[peanaraemasi HaMu 100aBKa, MOJy4eHa Ha 0a3e apoMaTHYECKHUX YIIIEBOAOPOJIOB M KHUCIOPOAOCOISPIKAIINX CO-
€/IMHCHUI C BBOJOM KOMIIO3UIIMM HAHOMATEpHAllOB, 00JalaeT BHICOKHUMH aHTHACTOHALMOHHBIMU CBOMcTBamu. Jis
KOJIMYECTBEHHOM OIIEHKH d(P(PEKTUBHOCTH pa3pabOTaHHONW HaMM JO0aBKH B OeH3MHBI raszoBbie crabuiubHbie (BI'C) u

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM KaHA. TexH. Hayk, 1om. TI'TY B.C. Opexosa.



OeH3MHBI, TIOyUCHHBIE Ha ycTaHOBKe KatamuTuaeckoro kpekunra (BKK), 6butn mpoBeeHsl SKCIiepUMEHTaTbHBIE HC-
cienoBanus Ha HmwkHekaMckoM HedTenepepadaThIBAIOIIEM 3aBOIE.

JIiist OLIEHKH BIMSIHUS apOMATHYECKUX COEIMHEHUM, OKCcHreHaroB 1 HaHokommosuimii (HK) Ha anTHmeTOHaIHOH-
HBIE CBOWCTBA T00aBKH OBLIO MPEIUIOKEHO HECKOJBKO BAPHMAHTOB COCTaBa. Pe3ynbTaThl MCCIEIOBAHUHA NMPHUBEICHBI B
Tabm. 1.

1. U3menenune OY 0eH3MHOB OT BBeJAEeHHUA J00aBOK

OUMM’ | OYNM OII/I'I?I’\IXM OI%“M
BIC 662 | 669 _ _
BKK 80,9 | 89,0 - -
BI'C + 4%wac. JTH-1 76,7 | 77,6 +105 +10.7
BKK + 4%wac. JIH-1 842 | 942 +33 5.2
BI'C + 4%.mac. JTH-2 76,9 | 786 +10.7 11,7
BI'C + 4%wac. JTH-2 845 | 946 +3.4 5,6
BI'C + 7%mac. JH-3 769 | 786 1107 1117
BI'C + 8%wac. JIH-4 772 | 786 +11 +11,7
BIC + 11%wac. IH-5 | 785 | 80,2 +12.3 +133
BI'C + 4%mac. JH-6 772 | 805 111 1136
BKK + 4%ac. JTH-6 845 | 946 36 5,6

OYMM - OKTaHOBOE YHCIIO M0 MOTOPHOMY METOY;
*k
OUYHMM — 0KTaHOBOE YHCIIO 110 UCCIAEA0BATEIHLCKOMY METOTY.

W3 aHanm3a MOJNy4eHHBIX JaHHBIX BHIHO, 4To y obpasua BI'C ¢ 4% nobasku JTH-1 (49,9%apomMaTndecKux co-
enunennii, 49,9%okcurenaros, 0,01%HK Ne 1) npupoct OY cocrasun 10 equnun, a y oopasia BKK npupoct cocra-
BuII 3,3 €IMHHULIBI IO MOTOPHOMY METOY U 5,2 €UHUIIBI [10 UCCIIEA0BATENECKOMY METOY.

JIJist OLIEHKW BJMSIHHS apOMAaTHYEeCKHX COeanHeHHI Ha moBbimerne OY ObuT paspabortan cocraB qobaeku J[H-2
(59,9%apomarnueckux coequnennii, 39,9%oxcurenaros, 0,01%HK Ne 1). ¥V o6pasua BI'C ¢ 4% no6asku JTH-2 npu-
Beo K npupocty OY na 0,2 eTMHUIBI T0 MOTOPHOMY METOJY U Ha 1 eIMHMIly 0 UCCIEIOBATEIbCKOMY METOLY. A Y
o6pasia BKK npupoct OY cocrasun 0,1 eqununst v 0,4 eAMHUIBI T0 MOTOPHOMY M HCCIIEOBATEIBCKOMY METOJaM
COOTBETCTBEHHO. M3 aHaimM3a JAHHBIX MOXHO CJENaTh BBIBOJ, YTO yBEIMYCHHE apOMATHYECKUX YIJIEBOJOPOJIOB HE
MPUBEJIO K 3HAYUTEILHOMY MOBBIIICHUIO aHTHICTOHAIIMOHHBIX CBOUCTB U coctaB JIH-1 BeirmsauT Gosee mpearnouTu-
TEJILHO.

Jlist viccnieToBaHusl BIMSHUS OKCUTeHAaTOB Ha moBbinienne OY Gwutn pazpaboTansl cocrassl gobasok JJH-3 (33,9%
apoMaTH4YeCKUX coenuHenuii, 65,9%oxkcurenaros, 0,01%HK Ne 1), JTH-4 (24,9%apoMaTrdyeckux coenuHenuii, 74,9%
okcurenaros, 0,01%HK Ne 1) u TH-5 (20,9%apomarnueckux coeaunenuii, 78,9%oxcurenaros, 0,01%HK Ne 1).

Ho6aeku JTH-3 u JIH-4 me Be3Bamu Oosbmioro npupocrta OY u 3TH BapHaHTBl HE MPEANOYTHTEIbHBL. OIHAKO
ciy4daii ¢ BBogoM mobasku JIH-5 3aciyxuBaer 6ojiee MPUCTAIBHOTO W3YydUCHHsI, IPUPOCT cocTaBua 1,8 enuuuipl u 2,6
€/IMHULIBI TI0 MOTOPHOMY H HCCIIEA0BATEIECKOMY METOIy COOTBETCTBEHHO.

JI7ist OLICHKY BIMSIHMS HAHOCTPYKTYPHPOBAHHBIX KaTajan3aTopoB Obuia BeiOpana HK, mokasasias sydiye pe3yibTa-
ThI Ha pabounx cpenax bI'C u BKK. CocraB nob6asku JIH-6 npexncrasmsin coboit 49,9%oxcurenartos, 49,9%apomarnue-
ckux coeaunenuid u 0,01%HK Ne 2. B cinyuae BKK ¢ 4% no6asku J{H-6 npupoct OY cocraBun 0,3 eHULIBI IO MOTOP-
Homy Meroay u 0,4 1o mccnenoBarenbckoMy MeTory, ogHako B oopasue bI'C npupoct OY cocrasun 0,5u 2,9 enqunuist
[0 MOTOPHOMY M HCCJIEI0BATEILCKOMY METO/IaM COOTBETCTBEHHO. [10yUeHHBIE PE3yIbTAThl MOKHO MPEANONIOKHUTETBHO
OOBSACHUTH HATHYHEM MPOLECCOB HU3KOTEMIIEPATYPHOTO KPEKUHTa U H30MEPH3ALIHH.

Jist onpeienieHus] Ka4eCTBEHHbBIX mokaszarelnieil (ppakiuOHHbBIH COCTaB, COJepKaHUE CEPhbl, U3MEHEHHE JIABJICHUS
HaceimeHubx mapos (JIHIT) u mp.) ObUTH MPOBEACHBI KOMIIEKCHBIC UCIIBITAHUS MONyYEHHBIX 00pa3oB OEH3HMHA C J0-
6aBkoii JIH-6, pe3yapTaTel KOTOPBIX IPUBEACHBI B TA0. 2.

W3 ananusa pe3yabTaToB BUIHO, YTO B OOOMX CIIy4asx MPHU MCIOJIb30BAaHUU NOOABKHM HAOJIIOIACTCS YMEHbBIICHUE
koHueHTpauuu cepol. U3menenue JIHII u nnoTHOCTH MOATBEPKIAET HAIMYHUE MPOILIECCOB KATAIMTHUYECKOTO KPEKUHTa,
o0ecreunBaeMoro HaHOCTPYKTYPHPOBAHHBIMHU KaTallM3aTopamMu. Y MEHbIlIeHHE 00beMHON 1071 napaduHOB — pe3yJib-
TaT npolecca H30MepH3aLUH.



2. KauyecTBeHHbIE MOKA3ATEIH

HaumenoBanue bI' bI'C bK BKK ¢
MOKa3aTes C ¢ 4% wmac. JIH-6 K 4% wmac. JIH-6

[TnoTHOCTH IIpH
15°C, kr/am® 725 720 743 751
KonuenTpauus cepsl,
MI/KT 29 22 44 41
JIHIT 45 79,7 70 72,2
®pakIMOHHBIH
COCTaB:

OO0beMHas 10

UCTIAPUBILETOCS
Oensuna, %, ipu £
70°C 15,0 29,0 25,5 24,0
100°C 55,0 62,0 48,5 46,0
15¢°C 96,0 91 89,0 74
Kownen kunenus, °C 159 192 209 209
O0beMHast o
napapuHoB, % 0,68 0,4 15,3 14

Pa3paboTan cocTaB OKTaHOIOBHIIANONIEH T00aKH B OCH3WHBI, MPUMEHEHHE KOTOpoil mpu BBoIe 4% mac. T03BO-
qsiet nonyunts u3 BI'C 6ensun mapku Hopmais 80, T.e. obecnieunBaet nmpupoct OY 6osee 13 equHMI] 10 UCCIICI0BA-
TEJIbCKOMY METO[LY.
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TEXHOJIOI'MYECKHUE OCOBEHHOCTH CIIOCOBA BBOJA
HOPOIIKOOBPA3HOI'O HAITIOJIHUTEJIA
B KAYYYKOBBIE KOMITO3UTbI

B nocnennee Bpemsi coxpaHsieTCsl IOBBILIECHHBIM HHTEPEC K IPUMEHEHHIO B PE3UHOTEXHUUECKUX U3JENIUAX B Kade-
CTBE HAIOJTHUTEICH BOJIOKOH PAa3IMYHOTO MPOUCXOXKACHHA. B oTiandme OT 0OBIYHBIX HANOTHUTEICH BOJIOKHA, SBIISIO-
Imyecs aHM30TPOITHBIMH YaCTHIAMHM, CIIOCOOHBI OPHEHTHUPOBATHCA B JIACTOMEPHBIX MaTepuanax. bmaromaps sTomy
OTKPBIBACTCS BO3MOXKHOCTh HAIPABICHHO PEryJIHPOBATh TEXHHYECKHE CBOHCTBA pe3uH [1]. ChlpbeBble HCTOUHUKH IS
MOJTyYEHHs] BOJIOKHUCTBIX HAIOJHHUTENEH MouTH O0e3rpaHiyHbl. OfHAKO MOJTyYeHUE M NepepadoTKa BOJIOKOH COIPOBOXK-
JaeTcst oopazoBaHueM 0Tx00B. [losToMy monck Hanboee NEpCIEKTUBHBIX HAIPABICHUH MO UX UCTIOIb30BAHUIO SIBIISIET-
Cs1 BOKHOW U aKTyalIbHOU 3a7a4eil.

W3 npupoaHBIX BOJIOKOH /I apMUPOBaHMS M3leNuil B mpousBoacTse muH, PTHU, pesnHoBoi 00yBH M NpuUMeHS-
I0TCS TEKCTHIILHBIE MaTEPHaIIbl U3 XJIONKA, JIbHA, IIEPCTU U pexe menka. OCOOEHHOCTH CTPOSHHS M COCTaBa XJIOMKOBO-
IO BOJIOKHA 0OYyCIIaBIIMBAIOT €r0 BBICOKHE MEXaHHUYECKHE IOKA3aTeNN, yMEPEHHYI0 THIPOCKONIMYHOCTb. BhIcokas pas-
BUTOCTb IIOBEPXHOCTH 00E€CIEUMBACT XOPOLIYIO IPOYHOCTH CBSI3U XJIOIIKA C PE3UHOM.



BoOJIOKHUCTBIC HATIOJIHUTENIN BBOSITCS B PE3MHOBBIE CMECH Ha BajlbliaX B MPOIIECCe UX MpHUroToBieHus. [Ipu BBe-
JICHUU B PE3WHOBBIE CMECH BOJIOKHA MPHIAIOT UM TPEOYeMYIO KECTKOCTbh, YIy4IIaloT NPOYHOCTHBIE mokazaTenu. Of-
HaKo BBE/ICHHE MX Ha BajblIaX HE MO3BOJIIET JOCTUYb PABHOMEPHOTO paclpeeieHusl B 00beMe Pe3MHOBOH CMECH, YTO
B CBOIO OYEpEb OTpaXkaeTcsl Ha (PU3MKO-MEXaHHYECKUX M0KA3aTeNsX BYJIKaHU3aTOB.

B ony0smkoBaHHBIX paboTax OTMEUYEHO, YTO HAWITYUIIUM SIBJISIETCSI BBOJ BOJIOKHUCTOTO HATOJHUTEINS B KAy4yK C
TIOKMCIISIFOTIIAM ar€HTOM Ha CTaJ MU BBIICICHUS Kaydyka u3 jarekca [2]. OmHako Takoi crmocob He TI03BOJISET BBECTH
6osee 1% mac. Ha Kay4yK BOJIOKHHUCTOT'O HAIOJHMUTENS, TAK KaK BOJHAsI JUCIEPCHS BOJIOKHA B NOAKHCIISIONIEM arcHTe
TEPSIET CBOIO IOIBUKHOCTD.

B cBsi3u ¢ 3TUM, NPAKTHYECKUI HHTEPEC MPEICTABISIET MEPEBO/] BOJOKHHUCTOrO HATIOJHUTEIS Ha OCHOBE LIEJUTIO-
JIO3bI B MOPOIIKOOOPA3HBIN € MOCIEAYIONIMM M3YYCHHEM €ro BIIMSHHUS Ha mpolecc Koaryisuuu. [y uccienoBaHus
HCIIOJIb30BAJIN TIOPOLIOK, ITOJTYYEHHBIH U3 XJIOKOBOTO BOJIOKHA B PUCYTCTBUH CEPHOM KHUCIIOTHI.

[epeBo/i BOJIOKHA B TOPOLIKOOOPa3HOE COCTOSHHUE OCYILECTBISUIN CIEAYIONUM 00pa3oM. M3MenbueHHbIe BOJIOK-
Ha 00pabaTbiBaiK pacTBopoM cepHoit kuciothl (20 ... 30%mac.) u npu nepemerunBanun Harpesanu. [anee kaieo0-
pa3Hyro Maccy (BOJIOKHA + pacTBOpP CEpHOM KUCIOThI) (GuibTpoBanu. [1oaydeHHbIH TOPOMIKOOOPa3HbIi HAMOIHUTEIb
cyummnu 1-2 daca. Tlociie OKOHYATENbHOM CYIIKM MOPOIIKOOOpa3Hasi Macca JOMOJHUTENBHO U3Melbyanack 10 Oojee
MEJIKOJIUCIIEPCHOTO COCTOsiHUA. [loydaemMblii TakuM 00pa3oM IMOPOIIKOOOPA3HbIH HAMOJHUTEIb COJCPIKAT OCTATKU
cepHO# kucnoTbl. OTHAKO 3TOT HEJOCTATOK MPEBPAILACTCS B IPEUMYILECTBO B CIIydae UCIIOJIb30BaHMS JAHHOTO HAIOJ-
HUTEJS B IPOU3BOJICTBE AIMYJILCHOHHBIX Kay4yKOB, I/Ie OCYLIECTBIISICTCS TOJAKUCICHUE CHCTEMbI HA CTaIUH BBIICIICHUS
KaydyKka U3 JlaTeKkca. B peallbHbIX NPOMBILIIICHHBIX MACIITa0ax HE UCKIIIOYAETCs BO3MOXKHOCTD YAAICHHS CTaHH CYLI-
K{ ¥ TONOJIHUTEIBHOTO U3MEITbUCHUS, T.C. MOJYYSHHYIO KaleoOpasHyto Maccy (BOJIOKHO + PacTBOP CEPHOIl KHCIIOTHI)
nocie pa3daBiieHus BOJOH MOYKHO TaK)Ke MCIOJIb30BATh B KAYECTBE HAMOIHUTEIS U TIOJAKHUCIISIOIIETO areHTa.

IIpomecc BeImEneHUs Kaydyka W3 JIaTekca M3ydajad Ha JIaOOpaTOPHOW yCTaHOBKE, MPEACTABISIONEH cOO0H eM-
KOCTh, CHa0XEHHYIO IIEpEeMEIINBAIONIMM YCTPOHCTBOM M ITOMEIIECHHYIO B TEPMOCTAT JJIsl TIOIEPKaHUS 331aHHOH TeM-
nepatypsl. B koarynsatop 3arpysxaiu jatekc (cyxoi octatok ~ 18%mac.), TepMOCTaTUPOBAIH NPH 33JaHHON TeMIepaTy-
pe 10 ... 15munyt. Koaryssiuro mpoBoamin 24% mac. BOIHBIM pacTBOPOM XJIOpHAa HAaTpus. pH KoaryJssiuu Beiaep-
XKMBaJach BO Bcex ciydasx okoso 2,03a cyer BBOJA MOJKHUCISIONIETO areHTa. [1omydyeHHbI MopomKkooOpas3Hbli Ha-
MIOJIHUTEJb Ha OCHOBE LIEJUTIOJIO3HBIX BOJIOKOH BBOJIMIIM Ha Pa3HBIX CTAIHSX IPOIIECCca BIJICICHUS KaydyKa U3 JaTeKca.
Copeprxanue mopoiika BeiaepkuBanu 25 ... 100%mac. Ha Kay4yK.

[Ipu BBeleHNHN TOPOLIKOOOPA3HOTO HATIOJIHUTEISI HA OCHOBE 1IEJUTIOJIO3HBIX BOJIOKOH IT0JIHAsI KOAT'YJISILMS JaTeKca
JOCTUraeTcs Ipu pacxoze xyuopuaa Hatpus 125kr/t kayuyka, BMecto 150 ... 170kr/T kayuyka. YBelIHUCHHE COACPKA-
HUSI TIOPOLIKOOOPA3HOT0 HAMOIHUTEIS] IPUBOAMIO K CHIDKCHHUIO PACcX0/a MOAKUCIISIONIEr0 areHTa BIUIOTh A0 MOJHOTO
uckioueHus. OHAKO MPAaKTHYECKH BO BCEX CIIydyasiX MOJIHOTO 3aXBaTa MOPOIIKOOOPa3HOrO HAMOJIHHTENsT 00pa3yro-
LIeics KpoIUKOoW Kaydyka He Habmtoznanock. [lorepu mopoikooOpa3HOro HamoJIHUTENS C CEPYMOM M NPOMBIBHBIMU
BOJIaMHU 3aBHCEIIH OT HCIOJIBb3YEMOro Crocofda ero BBoJa B TEXHOJIOTMYECKHUil npouecc. Haunydiiue pe3ynbrarhl 10c-
TUTAJIMCh MPH BBEICHUH MOPOILIKOOOPA3HOTO HAMOIHUTENSI HA CTAJUU BBIJCICHUS B BUIE AUCIepcuH B cepyme. Konu-
YEeCTBO HAIOJHUTENS, HE BOLICIIIEr0 B cOCTaB oOpasyloleiics KpoIlky Kaydyka, jpocruraet 15 ... 20%nmac. Ha kay-
yyk. K coxanenuto, B 1a00paTOpHBIX YCJIOBUSX HE MPEJCTABISETCS BOZMOXKHBIM TOYHO BOCIIPOM3BECTH MPOMBIIUICH-
HBII MPOIIECC BBIIENICHHSI KaydyKa u3 JaTekca. [103ToMy TPyAHO OLEHHUTH, KAaKOE peaibHOE KOJIUYECTBO MOPOIIKO00-
Pa3sHOro HAIOJIHUTENSI OyleT 3aXBaueHO 00Pa3yIOIIMMCS KOaryJIloMOM, a CKOJIBKO OyJeT MOTEpsSHO C CEPyMOM M Ipo-
MBIBHBIMH BOJIaMH. B0O3MOXXHO, 4TO MMOTEpH MOPOLIKOOOPA3HOTO HAMIOIHUTENS B PEasIbHBIX IPOMBIIIICHHBIX YCIOBHUIX
OyIyT HIDKE, UeM B JJAOOPATOPHBIX. DTO CBA3aHO KaK ¢ HECOBEPIICHCTBOM B J1a0OpaTOPHBIX YCIOBHAX criocoba BBOA
MOPOIIKOOOPa3HOr0 HAIOJIHUTEIS B JIATEKC, TAK U C TEM, YTO B PEaJIbHBIX MPOMBIIUICHHBIX YCIOBHAX CEPYM YaCTUYHO
BO3BpAILAETCS B IIPOLIECC BHIJICNICHNS KaydyKa U3 jaTekca. TeM He MeHee, IPUCYTCTBHE MOPOIIKOOOPa3HOTro HATIOJIHH-
TeJisl B CepyMe U NPOMBIBHBIX BOJAX MPHBOJIUT HE TOJBKO K €ro 0€3BO3BPATHOM MMOTEpe, HO U 3arpsS3HEHHIO OKPYIKaro-
men cpeapl.

[ToaTOMY C MpaKTHYECKOM TOUKH 3pEHUsI IPEACTABISETCSI HHTEPECHBIM IPOBECTH UCCIIEI0BAHMS C O0JIee HU3KUMHU
JI03UPOBKAaMU HOpOIKooOpazHoro Hamoaaurest (0T 3 qo 10% mac. Ha Kay4yK) M BBIACHUTD, BJIMAET JIM CIIOCOO BBOJA
Ha MOJHOTY BXOXIEHHS IOPOIIKOOOPa3HOI0 HAMIOIHUTEISI B 00pa3yroIyIOCs KPOLIKY Kayuyka. B akcrniepumente Obuin
UCIIOJIb30BAHBI KUCIIBIH ¥ HEHTPaIbHBIA MOPOIIKOOOpa3HbIe HAIIOJHHUTEIN Ha OCHOBE LIEJUTIONI03bI C JO3UpOBKaMu 3, 5,
7, 10%wmac. Ha kayuyk. M3 Bcex paccMaTpuBaeMbIX CIIOCOOOB BBOJIA HanboJiee EeIeCO00Pa3HBIM SBISCTCS IS KHCIIO-
ro MOPOIIKOOOPA3HOTO HAMOJHUTENS HAa OCHOBE LIEJUTIONO3bI C KOATYJIUPYIOUIMM areHTOM, a JUis HEeHTPaJbHOIrO Io-
POIIKOOOPa3HOTO HATIOJIHUTEJISI HA OCHOBE 1IEJUTIONIO3BI — B CyXOM BHJIE€ HETIOCPEACTBEHHO B JIATEKC Iiepesl noaave ero
Ha KOaryJsuuio.

Takum 00pa3oM, MOXHO CHENaTh BBIBOJI, YTO LEJUTIOJI030COAEPIKAIINE OTXO/Ibl, 00pa3yrolInecs B TEKCTHIbHON
MIPOMBIIIICHHOCTH, MOYKHO HCIIOJIb30BaTh HE TOJBKO KaK BOJIOKHUCTBIE HAIOJIHUTENN, HO U JJIS TIOJIyYEeHHUs TOPOIIKO-
00pa3HBIX HAMOJIHUTEIICH C MOCIEAYIOIUM UX IIPUMEHEHUEM B IIPOMBIIIICHHOCTH CHHTETHYECKUX KaydyKOB.
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HAYYHOE OBOCHOBAHMUE BJIMAHUSI TEMIIEPATYPbI
CBUBAHHUA HA CTPYKTYPHO-MEXAHUYECKHWE CBOUCTBA BE3/IPOKXKXEBOI'O TECTA

OO0ecricucHUEe HACENCHUS CBEXKUM XJICOOM BO MHOI'OM 3aBHCHUT OT €ro JOCTaBKU C XJICD03aBOJOB B Mara3uHBbI.
Cnenyer OTMETUTB, 4YTO OCOOYHO IICHHOCTh NPEJCTABISIOT OC3JPOXIKEBBIC, IUCTHYCCKHE U  JICYCOHO-
npoduIakTHUECKre copTa XJeOOOYIOUHBIX U3/ENuil, MPOU3BOJICTBO KOTOPHIX HA CErOAHSIIHHUN JE€Hb HAIAKEHO HE
MOBCEMECTHO. B CBSI3M € 3TUM NPEIIPUITUSIM HEOOXOJUMO OPraHU30BbIBATH JIOCTABKY CBEXEH MPOAYKIMU JaXKe B OT-
JIAJICHHBIE OT MPOW3BOJCTBA PErMOHBI. B TakMX ciydasx MpeaycMaTpHBaeTCs MCIOJb30BaHHE CIELUATHM3MPOBAHHOIO
aBTOTPAHCIIOPTA C KOHTEHHEpaMH JMO0 YMAaKOBKH MPOIYKLUHUH B ra3oBbie cpebl. OfHAKO MEePEeYHCIICHHbIE MEPOIPHsI-
TSI TPEOYIOT CYIIECTBEHHBIX IEHEKHBIX 3aTPAT, YTO SBJISIETCS IKOHOMHYECKH HE BBITOHO MHOTHM IPOU3BOIUTEISIM.

3HaYUTENBHO dPPEKTHBHEE NAHHYIO MPOOJIEMY MOXKHO PEIINTh, UCIOJIB3Ysl WHTCHCUBHYIO TEXHOJOTHIO MPOU3-
BOJICTBA COMBHBIX O€3[PO}OKEBBIX M3ENUIl C MPUMEHEHHEM MOBBILICHHBIX TeMIepatyp 3ameca. OHa SBJISIETCS pecyp-
cocOeperaromieii, MOCKONbKY MO3BOJISCT MPOU3BOANTE JUCTUYCCKYIO MPOAYKIUIO C MEHBIIUMH 3aTPAaTaMU HA CBIPHE,
00opyioBaHue, IPON3BOICTBEHHBIC TUIOLIA/H, & TAK)KE CHU3UTh OOILEIPON3BOICTBEHHBIC U IPOYUE LIEXOBBIC PACXOIBI.
Takast PKOHOMUS JICHEKHBIX CPEICTB OOYCIIOBIICHA TOJYYCHHUEM TECTa MEXaHHMYECKUM crocoOoM. M3BecTHO, 4TO OH
COCTOUT M3 JIByX OCHOBHBIX CTaJIUil — CMELIMBAHKS BCEX PELENTYPHBIX KOMIIOHEHTOB M MOCIEAYIOIEr0 COMBaHUs 110-
nyhabpukaTa Mo JaBJICHUEM CKATOrO BO3/yXa. [10BBINICHHE TEMIIEPATyPhI [IPU 3aMece U COMBAHMU TECTa MO3BOJISET
MHTEHCU(PHUITUPOBATL CTPYKTYpOOOpa3oBaHue EHOOOpa3HOTO MoaydadprkaTa, a Takke KISHCTEPH3AINIO ¥ THAPOIIN3
KpaxMaJia, 4TO B KOHEYHOM HTOTE CITIOCOOCTBYET YBEIIMUYCHHUIO CPOKOB XpaHCHHS XJieOa.

Tepmudeckas 00pabOTKa CYLIECTBEHHO BIHMSET HA aKTUBHOCTh OHOXUMHYECKUX MPOLECCOB, YTO MPOUCXOHUT Ha-
psany ¢ uaMeHeHHeM (GOpMbI uX MOJeKyln [1]. B cTpykType Tecta yMeHbIIaeTCs COJepIKaHue CBOOOJHOMN BJIAru, OHO
TEpSIET CMOCOOHOCTh TEUSHMs] M NPUOOpETaeT MEeHHO-TIOPUCTYI0 CTPYKTYpy. Kpome Toro, mameHsiercsi crocoOHOCTh
B3aUMOJICHCTBUS STHX IOJMMEPOB C OCHOBHBIM PAaCTBOPUTEIEM — BOIOH. 3aBUCUMOCTH CTPYKTYPHO-MEXaHHUECKHX
CBOWCTB TeCTa OT TEMIIEPATYPbI SIBJSETCS LEIbI0 HACTOSIIMX UCCIICIOBAaHHM.

Jst mpoBe/ieHUs OMBITOB B JIAOOPATOPHBIX YCIOBHSAX MCIOJIB30BAIN IKCIEPUMEHTAIBHYIO YCTAHOBKY MEPHOHYIe-
ckoro jeiicTBust. CMeNBaHne PeUENnTYPHbIX KOMIIOHEHTOB (MYKH IIIIIEHMYHOU | cOpTa, COJIM MOBAPEHHOM MHUILEBOM, JIU-
MOHHOM KUCJIOTHI B BOJBI MUTheBOM Temmepatypoit 30, 40, 51 60°C) ocymiecTBsIz Ipu TEMIIEPATYPE BOJBI B PyOaIlKe
30, 40, 501 60°C cooTBETCTBEHHO B TeYeHHE 8 MMH. 3aTeM Yepe3 WTylep o u30eTounbM gasneauem 0,4 Mlla BBoau-
s aTMOC(EpHBIHA BO3yX M COMBAIH €Ille B TEUECHUH 5 MUH C yBEJIMYECHHEM YUCIa 000POTOB MECHIIbHOrO oprana B 1,8
pasa.

CoOuBHOE 0e3POXKIKEBOC TECTO TOTOBIIHM BIAKHOCTHIO 54%. YIpyro- BA3KO-IIIACTHYHBIC XaPAKTCPUCTHKH OIlC-
HMBAJIM Ha MOJiepHU3UpoBanHoM npubdope b.A. Hukonaesa npu temneparype 20 + 2C. Kpussle u3amenenus aedopma-
I[MM BO BPEMEHHM CHUMAJIH METOJOM TAHT€HI[MAJIbHOTO CMEIIEHHS UIACTUHKH. J[JIMTENILHOCTh HATPY3KH CHCTEMBI CO-
crasisuia 240c¢ npu mMacce rpy3a 51,51 u Hanpsbkenun cisura 55,411a.

BimsiHue Temriepatypbl cOMBaHUS Ha CTPYKTYPHO-MEXaHHYECKHE CBOHCTBA IMeHOOOpa3Horo nonydabdpukara mpu-
BeZIeHO B Tabm. 1.

BbISIBICHO, YTO C MOBBIIMICHHEM TEMIIEPATyphl O €€ HEKOTOPOro Mpejesia MOAYJb YIPYroCTH — 3JIACTUYHOCTH
C/IBUTA M BSI3KOCTh MOHMKAIOTCSI, TIOCJIE Yero MpH AalbHEeHIeM YBEIHYCHUH ee BHOBb BO3pacTaioT. Huskue 3naueHus
MPOIODKUTENFHOCTH MEPHO/Ia Peakcaluii BHYTPEHHUX HAIMpPsHKEHUH 00yCIOBICHBI OTCYTCTBHEM CTPYKTYPHOU HpO-
CTPaHCTBEHHOW CETKH KICHKOBHHHOTO KapKaca B TecTe. JJoCTaTOYHO BBICOKHMI MTOKA3aTeNb MIACTHIHOCTH OOBACHICTCS
3HAYUTEIBHOU aKTMBHOCTHIO TUIPOIUTHYECKUX (DEPMEHTOB MYKH, B TECTE 00pa3yeTcst 3HAYUTEILHOE KOJIUYECTBO HU3-
KOMOJIEKYJISIPHBIX COEMHEHHI — MTaCTH()UKATOPOB CTPYKTYPHI [1].

Ipu yBenuuenuu Temiepatypsl conBanus ot 20 1o 30°C HabmOgaeTCs CHIKCHHE MOIYJIS YIIPYTOCTH — 3JIaCTH-
HOCTH CIBHMIa M OTHOCHUTEIBHOU YNPYroCTH. DTO CBUAETEILCTBYET 00 YJIyUIIEHHH B 9TOM HHTEpPBAJie TEMIEPATyphl
yIPYTO-3JIACTHYHBIX CBOMCTB TECTa, €ro MIacTH()UKAIIHH.

YPaGora BBIMONHEHA IO PYKOBOACTBOM A-Pa TeXH. Hayk, mpod. BI'TA I'.0. MaromenoBa, KaHz. TexH. Hayk, goi. BTTA E.H.
ITonomapeBoi.



Taéaunma 1

M3Mmenenue nokazarenei mpu
HaumenoBanue nokaszarens Temmeparype Tecta, °C

20 30 40 50 60

Mopayne ynpyroctu —
snacTHaHOCTH cagura £, 102 Tla 13 11 15 18 35
Bszkocts 1, 107 ITald 45 | 33| 28| 46| 72

[IponomKuTe T HOCTE TIeproIa
pernakcanuii BHyTpEHHHUX

HanpspkeHuit N/ E, ¢ 0,04 | 0,03] 0,02 0,03 0,02
OrHocUTENbHAs 3IACTUYHOCTD, %0 74 79 83 76 47
OTHOCHUTENBHAS [IACTUYHOCTD, %0 63 67 74 65 52
OTHOCHTEIbHAS YIIPYTOCTh, %0 26 21 17 24 53

HanbHeiimee yBemuuenue temnepatypsl 10 40°C npHBOIUT K U3MEHEHHIO B OOpaTHOM HAMpPAaBJICHUH MEPEUHC-
JICHHBIX XapaKTePUCTUK: MOJYJb CIBUra, OTHOCHTENIbHBIC INIACTUYHOCTD M AJIACTUYHOCTH CTPYKTYPbI 3aMETHO YBEIIH-
YHBAIOTCS, & BSI3KOCTh M OTHOIICHHE BSA3KOCTH K MOJYJIO CIBHIa CHIDKAIOTCS. DTO SIBJICHUE CBHICTEIBCTBYET, IO-
BUIMMOMY, O HA4aJIbHOM MEPUO/IC ICHATYPALK OSITKOB, Pa3pyLICHUH YaCTH BOJOPOJHBIX CBsI3el — Haualie H3MEHCHUS
KOH(pOpMaLUK rIOOYIAPHOH (opMbl UX MOJeKya1 B GubpwuiipHyto [1]. OnHako MOBBILICHHE OTHOCHTEIBHOW Iia-
CTMYHOCTH M 3JaCTHYHOCTH CBHJICTEJIBCTBYET O NPeOoOIaJaHuN MacCOBOW H0JIM HaOYXIIMX OEJIKOBBIX MOJIEKYJ, YeM
JICHATYPUPOBaHHBIX. [Ipy 3TOM HaOMIOAASTCS YBEIUYCHNE COACPIKAHKS BOIOPACTBOPUMBIX COCANHEHHUI, KOTOpBIE 1A~
CTU(UIMPYIOT NIEHHYIO CTPYKTYPY U OJHOBPEMEHHO C YCHJICHHEM TEILUIOBOTO JBHIKCHUS CHIDKAIOT BSI3KOCTD.

OTHOCcHUTENbHAs 3JaCTHYHOCTh CYIIECTBEHHO 3aBHCHUT OT IIPOLIECCOB JEHATYpaluHu OeIKOB M KieHcTepu3alun
KpaxMmaJia, ¢ yBeJUUYeHUEeM TeMiepaTypbl Tecta 10 60°C oHa yObIBacT. DTO OOBSICHACTCS PAa3BUTHEM O0OMX YKa3aHHBIX
MPOLIECCOB, MOHMKAIOMIUX 3JIACTHYHOCTh OCJIKOB M YBEIMYMBAIONIMX HaOyxaHue 4acThl Kpaxmaia. OTHOCHTEIbHAs
acTU4HOCTH Tecta nmpu S0°C 3aMeTHO YMEHBILIACTCS], YTO CIIeyeT OOBICHUTD yBeIHndeHueM noutu B 1,5pasza moayis
C/IBUTA B CBSI3M ¢ 00Jiee MHTEHCHUBHBIM IMPOLIECCOM KIICHCTEpH3aLUKN KpaxMajia U akKTUBHOM JeHaTypaiueil OelKoBbIX
BEILIECTB MIICHUYHON MYKH.

3amec u cbuBanue Tecta npu 60°C BBHI3BIBAIOT yBENMYEHHE MOJAYJS CABUra, BA3KOCTH U OTHOCHTEILHOM
ynpyrocti. [leHHas CTPyKTypa TecTa MpU JaHHOH TeMIepaType pa3pylaeTcs, YTO U OTPAXKAeTCs HAa U3MEHEHHH JTHX
nokaserened. OQHAKO 3HAYEHMS OTHOCHTENBHOM IUIACTUYHOCTH MO3BOJISIOT CHENATh HPEAINOJIO0KEHHE O TOM, YTO
JICHATYPUPOBaHHAS U THAPOJIM30BaHHAS CHCTEMa 001a1aeT HEKOTOPOH [IACTUYHOCTBIO.

PesynbraThl MccieqoBaHM MOKa3aiu, 4TO 3aMec M cOMBaHME OE3JPO}OKEBOrO TeCcTa IPH TEMIepaTypax BBIIIE
30°C conpoBOXKAAIOTCS MPOTEKAHMEM B TECTE OCHOBHBIX IPOLECCOB, XapaKTEPHBIX AJISl HAYAJIbHOI'O EPHO/IA BBIIICUKU
OpH TPAAMIHOHHOM CIOCO0E MPUTOTOBNICHHUS Xjeba: KIeHcTepu3alus, THAPOIN3 Kpaxmaia U JeHATypalus OCJKOB.
Haunbostee akTHBHO OHM NMPOTEKAIOT U 3aKaHYUBAIOTCS ITpH Temreparype couBanus ot 50 mo 60°C.

CIIMCOK JIMTEPATYPBI

1. Huxonaes, B.A. CtpykrypHO-MeXaHU4eCKHe cBOMCTBA MyuHoro tecta [Tekcr] / B.A. Hukonaes. —M. : ITume-
Basi IPOMBIIIIICHHOCTE, 1976. — 247¢.

Kagpeapa " Texaonorus xae601mexapHoro,
MAaKapOHHOI0 H KOHAHTEPCKOTo mpou3BoAcTB', BI'TA
YK 621.6.04.:52-17

.0. Cvosnn, O.B. Jlemnr”

HNCCIEJOBAHHUE TEINVNIOOBMEHHBIX ITPOITECCOB
B ChIIIYUYUX NOJUIUCIIEPCHBIX MATEPUAJIAX

Ipu KCCIENOBAHMU NPOIIECCOB CMEIMBAHKSA CHITYYHX MOJUIUCIIEPCHBIX MATEPUAJIOB C MOAAEPKAHUEM OIpeIe-
JIEHHOT'O TEMIIEPATYPHOTO PEKKMMA MCIIOJIL3YIOT MATEMATHYECKHME MOEIM TEMIOOOMEHHBIX IPOLIECCOB.

TpensioskeHa MaTeMaTHYECKass MOJIEb NPOIIECCa TEIIOOOMEHA, OCHOBAHHAS HA alliapaTe MApKOBCKUX IIPOLEC-
COB, aJIEKBATHOCTb KOTOPOM MOATBEPKAEHA SKCIiepuMenToM [1, 2].

TekyIee COCTOSIHUE TPOIIECCa TEMIONPOBOAHOCTH MOXKHO NMPEICTABUTH PACIIPEACIICHUEM ETO TIAPAMETPOB B BUJIE
BEKTOPOB-CTONIOIOB TEMIEPATYPsl 7 W TEIUIOTH (Q, KaXIbli M3 KOTOPBIX UMEET pasmep /77X1, rae /7 — 9ucio diie-

MCHTApPHBIX 00BEMOB.

YPaGora BEITONTHEHA 1O PYKOBOJCTBOM JI-pa TexH. Hayk, mpod. TI'TY B.®. Ilepmmna.



TIpOJOIKUTENLHOCTD TIEPEX0a MEKIY TOCIEN0BATENBHEIMA COCTOSHUSIMA Al BBHIOMpAETCS HACTOJNBKO MAIOH,
9To0BI Cpela MOIJia MEPENTH TOJBKO B COCEIHUE dJIEMEHTapHBIE 00BEMBI, HO He Hajiee. TeKyllee BpeMs MPH STOM
4, =(k—1)At, rne k—HOMep BpEMEHHOTO MMEPEX0/a.

Kunernka nporecca onpeensercs peKyppeHTHBIMY MATPUYHBIMK PABEHCTBAMM:

Q= RO+,

rmie Pg — MaTpHIla MEePEXOTHBIX BEPOSITHOCTEH, KOHTPOIHPYIOIIAs IBHKEHHE TEIUIOTHI; AO,/; — BEKTOp, KOHTPOIH-

PYIOIIHI [epeiaBacMyIo 3a MePEX0 TEIUIOTY OT HarpeBacMOi OBEPXHOCTH K CHITy4YeMy MaTECpHAIy;

Martpuia nepexoAHbIX BEPOSTHOCTEH UMEET Pa3MEPHOCTD /77X /Ti U €€ 3JIEMEHThI YUCICHHO PaBHBI BEPOSTHOCTAM
nepefayr Tema MeXAy dacTuiamu. Kpome 3TOro mcmosb3yercst MaTpuia MaciTabHbIX KOG UIHEHTOB, JIEMEHTHI
KOTOPO# YMCIICHHO PAaBHBI OTHOIICHHUIO 00BEMOB KOHTAKTUPYIOLINX YACTHLI.

JUtst pacyeToB Mo MaTeMaTHYECKO MOJEH OblIa MCIIONB30BaHa POTrPaMMa, Pealn30BaHHas Ha S3bIKE IPOrPaMMH-
poanmst C + +c ucronp3oBanneM ¢usndeckoro asmwkka PhysX.IIporpaMma mo3BOMSET MPH Pa3IHIHBIX KOHIICHTPALUSX
HOJIMIUCIIEPCHOTO MaTepraja OMPEeICIUTh TEMIICPATypy BEPXHETO CJIOSl, MUHIMAIIHOS, MAKCUMAIBHOE M CPEJHEe KOJIH-
YECTBO KOHTAKTOB s Kaaoi (paximu. PaboTa mporpaMMsl HAYMHACTCSI C 3aIIpoca y MOJIB30BATENS KOJIHIeCcTBa (pak-
1HH, Y9aCTBYIOIIMX B MOJCIUPOBAHHH mporecca. J[is Kaxaoi Gppakiyu 3a1at0Tcs ee MPOLIEHTHOE COOTHOLICHUE, pa3Mep
YaCTHILBI, Macca, HavyallbHas TeMneparypa. Takke 3aJaeTcsi HadalbHas TEMIIepaTypa HarpeBarelst. 3aTeM MPOU3BOAUTCS
3aChIlKa MaTepuana u MOJACIHUPOBaHKE Tpolecca TermnoooMera. [loce 3aBepiieHnss MOICTUPOBAHUS MPOU3BOIUTCS 110~
cTpoeHHe rpaduKoB U3MEHEHHUS TEMIIEPATyphl MaTepHalla i CPAaBHCHHE €€ 3HAYCHHUI C IKCIICPUMEHTAIbHBIMU JaHHBIMH
(puc. 1 (apods Ne 5 — 100%)u puc. 2 (apobs Ne 5 — 25%,1pode Ne 2 — 75%) (Tmd -pacueTHas TemmepaTypa HIKHETO
ciiost; TMU —pacdeTHast TeMIIepaTypa BEPXHEro CIosi).

15 T T T
leee Tmd
= Ted
[+ Tmu
F---Teu

100~

T,C

50

-
pE T T

t, min
Puc. 1. U3MeHeHHe TeMIIepaTypsl IpodH

15 T T T
leee Tmd
— Ted

t, min
Puc. 2. U3MeHeHHe TeMIIepaTypsl IpodH



[t npoBepKH aJieKBaTHOCTH MaTEMaTUYECKON MOJEIH MPOBEJICH Psi/l SKCIEPUMEHTOB 110 UCCIIEIOBAHUIO TEILIO-
O0OMEHHBIX IIPOLIECCOB B CBHITYYHX ITOJHIMCIIEPCHBIX MaTepualaX Ha YyCTAHOBKE, COCTOAIIEH N3 HarpeBaTes U Kepamu-
YECKOU TpyOBl, B KOTOPYIO 3aCHINAETCS UCCIASNYeMBbId POAyKT. HeoOXoauMbIH TeMItepaTypHbIH pexxuM paboThl ycTa-
HOBKH HOJAIEPKHUBAETCS TepMOCTaTOM. KOHTpOIb TemIepaTypbl MaTepHana IPOU3BOAUTCS C IIOMOLIBIO TEPMONApPhl U
[T -perynsitopa.

OKCIIepHUMEHT NPOBOIMIN NP PA3IMYHBIX KOHIEHTPALMAX MOJEIEHOTO MaTepuaia: opyxelHas apoos Ne 5 nua-
MmerpoM 3MM U Ne 2 — 3,75um. B xoze akcnieprMenTa (pUKCHPOBAIM TEMIIEPATYPy HW)KHETO U BEPXHETO CJIOS IIPOIyK-
ta (Ted —sKcnepuMeHTaNbHas TEMIIEPATypa HIKHETO cJI10s; TeU —IKCIepUMEHTAIbHAS TEMIIePaTypa BEPXHETO CIO0s).
ITpn 00paboTKe NaHHBIX UCIIOJIb30BAINCH 3KCIIEPUMEHTAIbHBIC 3HAUCHHS TEIUIONPOBOAHOCTH M HACBIITHOM INIOTHOCTH
Mmarepuana. Hauanbnas Temneparypa apoou 20°C, temneparypa narpesatenst 125C.

ITpn 100%+0#i KoHUEeHTpaumu npodu Ne 5 cpenHekBagpaTnyHasi MOTPEIIHOCTh MaTeMaTHYECKOH MOJIENIN OTHO-
CHUTEJIEHO 9KCIIEPUMEHTANIBHBIX JaHHBIX JUIS HIDKHEro ciost cocraBwia 5,1%, s Bepxuero — 3,0%;oTHocHTebHAS
MOTPEIIHOCTh AJIsl HWKHEro ciiosi cocraBmia 6,4%, mis Bepxuero — 8,4%.I1pu xonnentpaumu apodu Ne 5 — 25%mn
npobu Ne 2 — 75%cpenHexkBagpaTHyHasi MOTPEIIHOCTh MaTEMAaTHYECKOH MOZEIHN OTHOCHTEIILHO IKCIIEPUMEHTAIIBHBIX
JIAaHHBIX ISl HKHETO ci1ost coctaBuia 6,2%, 11 Bepxuero — 9,8%;0THocHTeNbHAS TIOTPELIHOCTD [UISl HUXKHETO CJI0S —
7,9%, 151 Bepxuero — 12,4%.

Marematuyeckasi MOJeJIb Ha OCHOBE Liereii MapKkoBa MO3BOJIAET PaCIIMPUTh BO3MOXKHOCTH IIPOrHO3UPOBAHUS Te-
IUVIOOOMEHHBIX IIPOLIECCOB, MPUMEHHMa IS NPOBEACHHS HCCICIOBAHUN Ipolecca CMEIIMBAHHUS CBHITYyYHX ITOJIHINC-
HEePCHBIX MAaTEePUaJIOB, HEPa3pyLIAOIIEr0 KOHTPOJI U JUATHOCTUKH TEIUIO(U3NIECKHX CBOMCTB CHITyYHX MAaTePHAIIOB.

CIINCOK JIMTEPATVYPbBI

1. Koneman-HBanos. D.3. KoHcTpyupoBaHue W pacyeT MallkH Xxumuueckux mpousBoacte / 3.0. Konpman-
WBanoB. —M. : DHeprus, 1985.

2. bapyuya-Pux, A.T. DrneMeHTBH TEOPHH MApKOBCKHUX TpolieccoB W ux mpuioxkenus / A.T. Bapy4ya-Pug. — M.,
1969.

Kagpenpa " [parinannas MexaHuka H copoTHBIeHHEe MatepranoB', TI'TY
YK 637.524.2

A.B. Coxo108°

HEPCIIEKTHUBbBI UCIIOJIB30BAHUSA KPOJIMYBET' O )KUPA
B TEXHOJIOT'MM IMTPOU3BO/ICTBA KOJIBACHBIX U3/IEJIHI

BrimosnHeHne 3KCIEPIMEHTANBHBIX UCCICIOBAHAN B HAINPABICHUH CO3IAHUS BBHICOKOKAUYECTBEHHBIX OMOJIOTHYE-
CKH TIOJTHOLIEHHBIX MPOIYKTOB KOJIOACHOM TPYIIBI CBA3aHO, MPEXIE BCETO, ¢ pa3paboTKoil HAyYHO 0OOCHOBAHHBIX pe-
LHeNTyp U MOAU(UKAIIMEH TEXHOJIOTHIECKOTO MpoIiecca MPOU3BOJICTBA BBUAY NMPUMEHEHHS HOBBIX IHIICBBIX KOMIIO-
HEHTOB.

B ocHOBY pa3paOoTku penenTypsbl JIeriia HoBasi MACOJIOTHS B 00JaCTH PalMOHAIBHOTO HCIIOIB30BAHNS HMEIOIINX-
cs1 OCJIKOBBIX WM KHPOBBIX PECYPCOB, MPEIIOJararomias COYeTaHHe MSCHOTO CHIPhSi C BBICOKO (h)YHKIIMOHATHHBIMH U
MOJTHOICHHBIMH 110 AMHHOKHUCIIOTHOMY COCTaBY OCIIKOBBIMU MpeHapaTaMu, MOJTYYCHHBIMH U3 BTOPHUYHBIX IPOIYKTOB
MsicorniepepabaThIBarolIell oTpacin. MHOTHE TEXHHYCCKUE PEIICHHs 0a3UpyrOTCsS Ha M3BECTHOM 3 (eKTe B3aMO000-
raneHus OCIKOBBIX BEIICCTB.

Taxke OHMM M3 CaMbIX BaXKHBIX (DAKTOPOB SIBISCTCS 00OTalICHUE MSACHBIX MPOAYKTOB HE3aMCHUMBIMH MOJTUHE-
HACBHIIICHHBIMY JKUPHBIMH KHCIOTAMH, KOTOPBIX HE JOCTATOYHO B OCHOBHOM CHIPHE JJIS YAOBJICTBOPEHHUSI MMOTPEOHOCTH
KHBOTO OpTaHU3Ma.

JoGapnenne B perentypy OEIKOBO-)KHPOBOM AMYJIBCHH Ha OCHOBE KPOJHYBLETO KHMpa HANPABICHO HE TOJFKO Ha
CHIDKEHHE ce0ECTOMMOCTH BapeHBIX KOJI0AC, UTO TOXKE HE Majo Ba)KHO, HO M Ha JTMKBUIANHNIO Ae(UINTA 3CCCHIINATD-
HBIX JKUPHBIX KUCIIOT.

PesynbraTel uccnenoBanus O TC ¢apina BapeHO# KoJI0ACHI ¢ UCTIONB30BaHUEM OSIIKOBO-KUPOBON IMYIIbCHHU B3aMEH
a7ICKBAaTHOM JIOJM OCHOBHOTO CHIPhS TIOKA3bIBAIOT, 4TO0 MakcumanbHble 3HaueHns BCC u BYC mocturarotcs npu BBene-
uuu B3 B dapun B3amen 30%ocHoBHOTO chipbst (puc. 1).

DT0 00BACHIETCSA TEM, YTO MACCOBAas IOJsI BHICOKOMOJCKYJISIPHBIX COCIUHCHUN OCJIKOB B HEMpPEpHIBHOW (hase
0oJIbIIIe, YeM U BBI3BAHO YBEIUUCHHUE ITHX MMOKA3aTEICH.

XKYC monenproro ¢apima (puc. 2) npu BBegennu bXXD B3aMeH 0CHOBHOTO ChIpbsi UMEET MaKCHMAJIbHOE 3Haue-
Hue B uHTepBase 25 ... 35%3aMeHbl OCHOBHOTO CHIPhS, YTO OTKPHIBACT 3HAYMTEIIBHBIC MEPCICKTHBEI HCIIOIh30BAHUS

YPaGoTa BEINMONHEHA IO PYKOBOACTBOM J-Pa TeXH. HayK, mpod. BITA JI.B. AHTHIIOBOIA.



BJXKD B perientypHBIX KOMIIO3UIUIX, OOraThIX JKHPOBBIM CHIPbeM. MaKCHMalIbHbIC 3HAYCHHS MOKa3aTe/Ieil Ha KPUBBIX
mmenennss BCC, BYC u XKYC coBnamarT, 9T0O MOATBEP)KIAET yIacTHE OCIKOB B CTAOMIIM3AIIMH MSCHBIX KOATryJIsIIN-
OHHBIX CHCTEM. BesIKu rmpu 3TOM 00pa3yroT POYHYIO,

BCC, %
18 >
o
8 3 8-
6 >0
4 8 ©
n
0 10 20 30 40 50 609 —

Puc. 1. Usmenenne BCC u BYC ¢apia BapeHbIx konbdac
B 3aBUCUMOCTH OT YpOBHS Hcnojib3oBaHus bXXO
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Puc. 2. 13menenune XXKYC u 3C ¢apiua BapeHbIX Konbdac
B 3aBUCUMOCTH OT YpOBHS Hcnojib3oBaHus bXXO

9JIACTUYHYIO U YPE3BBIUAIHO YCTOWYMBYIO IPH TEIJIOBOH 00paboTke MeMOpaHy, 3allHMIIAIONIYIO KUPOBBIE TII00Y-
JIBI OT CJIMIIAHUSA, U JaXke TeIUIoBas 00padoTKa He IPUBOAUT K CYLIECTBEHHBIM H3MEHEHUSIM B MEMOpaHe.

OnHako cienyeT OTMETHUTD, YTO NPU YBEIHMYEHUH cymMMapHoit gosm BHeceHus bXXD ceeime 30% k Macce chIpbs
Habmromaercs camkenne nokasareneir BCC, BYC n XXVYC.

Heo0xoqumMo OTMETHTB, YTO MaKCUMaJIbHAs SMYJIBTUPYIOIIast CIIOCOOHOCTh OTMEYANIach B CUCTEME OEJIOK — XKHp —
Boga rpu BHeceHnu 20 ... 35%bXKD B3aMeH 0CHOBHOTO CHIPBSL.

IIpoBeeHHBIC MCCIICI0BAHMUS MMOKA3aIH, YTO MPH BHeceHHe MaccoBoi moiau BXKD mo 20 ... 40%mnpuBoaut K yc-
TOWYHMBOMY BO3pacTaHuro mnokaszaresisst CO monenbHbeix ¢apiueit or 70 no 74%. OueBunHO, faybHEWIIEe yBEINYCHHE
CYMMapHOTO KOJIMYECTBa Iperapara MPUBOAUT K TOMY, 4TO oOpa3yeMble IIpH HArPEBaHUHM KOMILIEKCHI KHP — BOJA —
OeoK SABISIOTCS MeHee (P PEKTUBHBIMH dMYJIBIaTOPAMH, YeM IPOCTO OENIKH, TOCIIeIHEe He TI03BOJISIET MOIYyYUTh J10C-
TaTOYHO CTAOMIILHBIC MSCHBIE SMYJIBCHH C BBICOKOI MacCOBOM J0JIeH >KUPOBBIX KOMIIOHEHTOB.

Takum 00pa3om, ¢apir BapeHoit kodace ¢ Maccooit nosei BXKD ot 20 mo 30% mmMeeT BBICOKHE PYHKITHOHAb-
HO-TEXHOJIOTUYECKHE CBOICTBA, KOTOPBIE MPEBOCXOAAT aHAIOTHYHBIC MOKA3aTeIH KOHTPOJIBHBIX 00pPa3LOB U B 3HAYHU-
TEJILHOHM CTETICHH TOAJAI0TCS LIEJICHAIIPABICHHOMY PEryJIHPOBaHHUIO.

Ha ocHOBaHMM NOJyYEHHBIX JAHHBIX MOXKHO CZEJIaTh BBIBOJL O 11€1€CO00Pa3HOCTH BBEJCHUS B PELENTYpPy OenKo-
BO-)KHPOBOH 3MYJICUH HA OCHOBE KPOJIMYBETO JKUPa.

CIIMCOK JIMTEPATYPbBI

1. Awntunosa, JI.B. Meroasl uccienoBanus Msca ¥ MACHBIX npoaykros / JI.B. Aurunosa, U.A. Tnorosa, 1.A.
Poros. —M. : Konoc, 2001.

2. Awnrunosa, JI.B. Ilpuknagnas ouorexdonorus. YUPC mis crnenmansHoctn 260301 /J1.B. Anrtumosa, U.A.
I'morosa, A.M. XKapunos ; BopoHeKCKas rocy1apcTBeHHAs TEXHOJIOTHYECKas akaaemusi. — Boponex, 2000.

Kagenpa " Texnosrorus msca u MaAcHsIx npoJykroB', BI' TA
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SJEKTPO®JIOTALIMS — OJUH W3 CIIOCOBOB BBIJIEJTEHUS BEJIKOBBIX BEIIECTB U3 MOJIOY-
HOM CBIBOPOTKHU

OnuH U3 c0co00B BBIACTICHUS [ICHHBIX MUTATENBHBIX BEIIECTB M3 MOJOYHOW CHIBOPOTKH — (DIIOTAIIMOHHOE pa3ze-
JICHWE €€ KOMIIOHEHTOB M, B YaCTHOCTH, 3JIEKTpoduoTanus. DIeKTpodIOTallMOHHBIH cr1oco0 0O0pabOTKH MOJIOYHON
CBIBOPOTKH 3aKJIIOYAaeTCs] B ITIOJy4EHUH DJIEKTPOIM30M OOJIBIIOTO KOJIMYECTBAa T'a30BBIX ITy3BIPHKOB, KOTOpBIE IPU
BCIUTBITHH aJICOPOMPYIOT PACTBOPCHHEIN B CHIBOPOTKE OEJOK, a TAK)KE 3aXBaTHIBAIOT YACTHIIbI, HAXOSIIUCCS BO B3BE-
IICHHOM COCTOSTHHH. BCIUIBIBIIME IMy3BIPEKH OOpa3yrOT MEHY, CHUMAsi U OTCTaWBas KOTOPYIO MOJYYalOT KOHICHTPAT
KOaryJIMpOBABIIUX OCIKOB U MHUHEPAJILHBIX COJICH. B CBIBOPOTKE MOJOYHON KOHIICHTPUPOBAHHOHN COACPIKAHHE CYXHX
BEIIECTB cocTaBisieT 27%,MaccoBast Ot CBIPOr0 BOgopacTBopuMoro nporernHa — 4, 0%.

OnexTpodoraryst — cnoco0, He JTUIIEHHBIN HETOCTATKOB, CACPKUBAIONINX €r0 MHUPOKOE IIPUMEHEHHUE, OJHUM U3
HUX SIBJIETCS MIPOTEKAHNE HIICKTPUIECKOTO TOKA Yepe3 CHIBOPOTKY B MPOIIECCE IIEKTPO(IOTAIINHN, UTO MOXKET TIOBJIECYD
3a c000i HAKOTUICHHE BPEIHBIX MPOIYKTOB 3JIEKTPOJIN3a CHIBOPOTKH (HAIIPUMED, aKTUBHOTO XJIOPa) B CBIBOPOTKE MO-
JIOYHOUW KOHIIEHTPHPOBAHHOW M B CaMOH MOJIOYHOW ChIBOpOTKe. Kpome ToTO, B mporecce paboThl 3JEKTPOIBI OBICTPO
3arps3HAIOTCS OCIIKOM CBHIBOPOTKH. Il yCTPaHEHUS ATHX HEIOCTATKOB HAMH IMPEIUIOKEH ammapaT AJs dJIeKTpodIioTa-
LUOHHO# 00pabOTKH MOJIOYHOM CHIBOPOTKH (pHC. 1), B KOTOPOM TOK 4epe3 CHIBOPOTKY HE MPOTEKAET. ITO NOCTUTACTCS
MMOMEIICHUEM CBIBOPOTKH HaJ[ METAIUTMYCCKON CETKOM, CITyKaIIeH KaToA0M, IIPUYEM MEXIy aHOIOM M KaToJIOM Haxo-
JUTCS DIICKTPOJIUT, HATIPUMEp pacTBOp xyiopuaa Hatpus. ChIBOPOTKA M 3JCKTPOIUT paszieieHsl MemOpaHoii. Iloce
BBIJICJICHUS MTY3BIPEKOB BOJIOPOJIa OHM OTPBIBAIOTCS OT KaToJa W BCIUIbIBalOT. Ha oOpa3oBaBiueiicst rpaHule pasjelia
XKHIKOCTh —I'a3 B ITy3bIpbKax UJET aacopOuus oenka. OHOBPEMEHHO y KaToja MPOUCXOIUT MPOLIECC IICKTPOKOAryJis-
LUK CoJIel, 00YCIIOBJIEHHBIH, 0-BUIUMOMY, JETHIpaTalueil KATHOHOB CHIBOPOTKH ITPH B3aUMOJACHCTBUH C IJIEKTPOOT-
PHUIIATETLHOM METAITHIECKOH MMOBEPXHOCTHIO KaToja. AJcopOnus OeKoB MPUBOAUT K 0OPa30BaHHUIO HA TIOBEPXHOCTH
ITy3BIPEKOB aJCOPOIIMOHHOTO CIIOSI, IPEICTABIIIONIETO CO00H CTPYKTypHO-MEXaHHUYECKHH Oapbep I KOaleCHeHIINN
(oObemuHEeHNMS) My3BIPEKOB. briaromaps aToMy 6apsepy Iy3bIPBKH HE Pa3pylIalOTCs MPH KOHTAKTE C JOCTATOYHO KPYII-
HBIMH YaCTHIIAMH COJICH W BRIHOCST X Ha MMOBEPXHOCTH, TI€ U 00Pa3yIOT CIIOi ITEHHI.

W3 npenioxeHHOW MOIeNH IeKTPO(IOTaiy BEITEKaeT cieayromee. [ o0pazoBaHns MaKCHMaIBHOTO KOJIAYe-
CTBa BOJIOPO/IA, Iy3BIPEKH KOTOPOTro (pIIOTHPYIOT OEJIOK, HEOOXOAUMO NOHIKEHNE 3HaueHus, Hanpumep: pH (2 ... 3),B
TO BpeMs Kak MakCHUMyM ajcopOuun npuxourcs Ha pH 4,5 ... 5,0 -1130371€eKTprudecKyto TOUKy OEIKOB MOJIOYHOH ChI-
BOPOTKH.
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Puc. 1.Cxema 3KkcrIepHMeHTAIBHON YCTAHOBKH
AJ151 MeMOPaHHOI 371eKTPO(IOTAUHM MOJOYHOI CHIBOPOTKH:
1—»snexrponur; 2—anon; 3—Karo] (CeTKa U3 HEPIKABEIOIICH CTANN);
4 — aneTrnneunoiao3Has MeMopana (quamerp mop — LHm);
5—Momno4Has CbIBOPOTKA; 6—IeHa; /— UCTOYHUK TOCTOSIHHOTO HATIPSDKEHHS

B otnmuue ot 00bI9HO# 35eKTpodIroTanuy mpeaiaraeMas MeMOpaHHas 2JISKTPOQIIOTAIVS TIO3BOJISET pa3IeIUTh CPEIY,
gepe3 KOTOPYIO NMPOTEKaeT TOK, W (UIOTHPYeMyIo cpeny, modToMy pH ailekTpoimTa MOKHO YCTaHOBHTH Ha ypOBHE
2 ... 3,a pH ceBopotku — 4,5 ... 5 /IeicTBUTEIBHO, COTVIACHO SKCICPUMEHTAIBHBIM TaHHBIM, MAKCHMYM BBIICISICMO-
ro OejKa mpuxoauTes Ha pH sekTposuTa, paBHbIA 2.

AMWHOKHCIIOTHBIA COCTAaB CBIBOPOTOYHBIX OCIKOB I0JIy4aeMOro KOHIICHTpaTa Hanbojee OJIM30K K aMHHOKHCIOTHO-
My COCTaBY MBIIICYHOMN TKAHU YEJIOBCKA, a MO COACPIKAHUIO HE3aMEHUMBIX aMHHOKHCIIOT M aMUHOKHUCIIOT C Pa3BETBIICH-
HOU IICTIBIO: BAJIMHA, JICHIIMHA U U30JICHIMHA, OHU MPEBOCXOIAT BCE OCTATBHBIC OCIKH KHBOTHOTO U PACTUTEIBHOTO MPO-
ucxoxnaeHus. Kpome toro, npumepro 14% OenkoB CHIBOPOTKH MOJOYHOW KOHIICHTPUPOBAHHON HAXOIMTCS B BHUIC MPO-

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM J-Pa TexH. Hayk, mpod. BITA JLII. Iamenxo.



IYKTOB THAPONH3a (AMUHOKHCIIOT, IH-, TPH- M MOJUMEIITHIOB), KOTOPbIE ABISIFOTCS MHUIIMATOPAMH TTHIIEBAPCHUS U yda-
CTBYIOT B CHHTE3€ OOJIBIITUHCTBA KU3HEHHO BXKHBIX (PEPMEHTOB U TOPMOHOB, a TaKkKe 00J1aal0T HAMBBICIIEH TIEHOOOpa-
3yromeit ciocoOHoCThIO. Takxke OEIKH MOJIOYHOH CBIBOPOTKH 3aMETHO CHIKAIOT YPOBEHB XOJIECTEPHHA B KPOBH.

IIpu 060CHOBaHMH BBIOOPA ONTUMAJILHBEIX PEKMMOB MIPOBEAEHHUS Mporiecca dyeKToduioTanun (puc. 2) ObLIO BBIsAB-
JICHO, YTO ONTHUMAJbHOM siBIIsieTcst kucnas cpena npu pH = 2. UccnenoBanue nanpHeimnx Bnusiauii pH o0ycioBieHo
TEM, 9TO HEKOTOpHIE OeNKM 00IamaroT AByMs, a HHOTAA M TPeMs W303JIEKTPUIECKIMHU ToukaMi. Ho maHHBIE mccnenoBa-
HUsI TIOATBEPIMIIN, YTO OCJIKH MOJIOYHOW CBHIBOPOTKH OOJIAZAFOT TOJBKO OJHON HM303JICKTPHYCCKON TOYKOH, KOTOpas
HAXOJUTCS B KUCJIOH cpejie. 3aBHCUMOCTH COJICPIKAHMS CYXHMX BCIISCTB U O€JKa B CHIBOPOTKE MOJIOYHOUN KOHIICHTPH-
poBaHHOM oT 3HaueHui pH npencrasieHs! Ha puc. 3.

25

pH=4; pH =6,5; pH = 10;
20 V =19, V = 13wm; ~_ LV =105mx; | pH f.lZ;
CB=2,4%; | CB=2,2%; CB=0% | V=1l
benok — 0,6% | Benok — 0,39 enox — 0% | CB =0%;
154PH =23 A benox — 0%
\ = 20 mi;
CB = 2,4%;

ok — 0,72%

5 o—o—o—V \': / “benok — 0,3% \"4
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HpOI[OJ'I)KI/ITeJ'IBHOCTL Tnpouecca, MUH

Puc. 2. O6ocHoBaHNe PEKMMOB MOJTY4YeHHSI CHIBOPOTKH
MOJIOYHO KOHIIEHTPMPOBAHHOI:
V — 00BeM CBIBOPOTKH, OITYIEHHONH MeTOI0M AtekTpodioTann, CB — conepxaHne CyXHuX BEHIECTB B MOIyIeHHON
CeIBOpOTKe; benok — conmeprxanne Oenka B CBIBOPOTKE
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Puc. 3.3aBucumoctu COACPKaHMsA CYXMX BelleCTB U Oeka
B CBIBOPOTKE MOJIOYHOM KOHI[CHTpHpOBaHHOﬁ OT 3HAYCHUSA pH
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Kagpeapa" Texaonorus xae601mexapHoro,
MaKapOHHOIO H KOHAHTEPCKOTo npou3BoiactB', BI TA
YK 664.664.4

M.JI DajipnmmeBcknii, HH. Acranun, 10.H. Tpyganoa, H.A. Kuceaepd”

IEBOYHBIN )KAP — TEPCITEKTUBHBIN HHI'PEJIUEHT
B TEXHOJIOTUH XJIEBOBYJIOYHBIX U3JEJIUN

Xnebd u x1e600yI0YHbIe U3IEHS — OHH U3 HanboJee ynoTpeOiiieMbIX HaceJICHHEeM MPOIYKTOB MUTaHus. BBeme-
HHUE B PEIENTYPY XJICOOOYIIOUHBIX M3/ICIHI KOMIIOHCHTOB, MIPHIAOINUX JCUYCOHBIC U MPOQPIIAKTHYSCKUEC CBONCTBA U
OKa3bIBAIONINX CYIICCTBCHHOC BIIMSHUC HAa KAYCCTBCHHBIH M KOJMYCCTBEHHBIA COCTAB pAIiOHA MUTAHHS YCIIOBEKa,
nmo3BosisieT 3Q(HEKTHBHO pemaTh nMpobiaeMy NpodUIaKTHKA PA3IMIHBIX 3a00JIeBaHI U peabuIMTallud OpraHu3Ma Io-
cie OOJIe3HH.

Haubosee mepCHneKTHBHBIME ISl PACIIMPCHUS ACCOPTHMEHTA XJICOOOYIOYHBIX W3JCIUM, O00JaJaoNnX KOM-
IUIEKCHBIMU CBOWCTBAMHU — (DYHKIIMOHAIBHBIMH M TEXHOJOTMYECKUMH — ITPU BBICOKOHN 3(QPEKTUBHOCTU U KOPHIOPATHB-
HOCTH MX JCWCTBHS B Pa3HOOOPA3HBIX MHUILEBBIX CUCTEMAX SIBIISIOTCS DKOJIOTHYECKH Oe30mMacHble HATypajbHbIE MPO-
IyKTHI TIEPEPa0OTKU CEbCKOXO3SMCTBEHHOTO CHIPhsI, K KOTOPBIM MOYET OBITh OTHECEH KOCTHBIW JKHP, OTYYCHHBIN U3
IyTOBOTO CyCTaBa W HYDKHEH 0a0KHM KOCTEH KPYITHOTO pOTaTOTO CKOTa — IEBOYHBIN kup. J[aHHBIA MHTPEAMEHT Tpe.-
JIO)KEH HAaMH B KaueCTBE 3aMEHHTEIISl MaprapiHa B TEXHOJIOTHH MIIEHUYHOTO XJeoa.

B Hacrosiiee Bpemst HAy4HO JOKa3aHO, YTO THAPOTCHHU3AINS XKUPOB MPH MPOU3BOICTBE MaprapiuHa UMEeT KpaitHe
HeOnaronpusTHeIA M0004UHbIH 3¢ dext. OHa BeeT K 00pa30BaHUIO TaK HA3BIBAEMBIX TPAHCH30MEPOB XKHUPHBIX KUCIIOT,
MPAaKTHYECKH OTCYTCTBYIOIIUX B CIMBOYHOM M B PAaCTHUTEIILHOM MAacliaX M MO3TOMY HEMPHUBBIYHBIX JJIsI HALIETO Opra-
Hu3Ma. TpaHCH30MEpHI, 01 KOTOPBIX B THAPOTCHU3UPOBaHHOM MaprapuHe gocturaet 40%, HOBBIMIAIOT YPOBEHb XO-
JICCTEPHHA B KPOBH, HAPYIIAIOT HOPMAaJbHYIO pabOTy KJIETOYHBIX MEMOpaH, CIHOCOOCTBYIOT Pa3BHUTHIO CEPACYHO-
COCYJHMCThIX 3200JICBAHUH, OTPUIIATEILHO CKA3bIBAIOTCS HA MOTECHIHH.

[IpuMeHeHHe EBOYHOT0 JKMPa B KAYECTBE HATYPAIHLHOTO XKUPOBOTO MHIPEAUEHTA MO3BOJIUT N30€kKaTh IPUCYTCT-
BUS TPAHCH30MEPOB KUPHBIX KHCIIOT B XJICOO0YIOUHBIX H3/ICTHSIX.

B cooTBeTcTBUH C JICHCTBYIOUIMM CTAHIAPTOM HA MHIIEBbIC )KUBOTHBIC HKHUPHI KOCTHBIN JKUP BBIPA0ATBHIBAIOT U3
BCEX BUJIOB KOCTH 3JI0POBBIX KUBOTHBIX, MSICO KOTOPBIX BETEPHHAPHO-CAHUTAPHBIMH OPraHAMHU MPU3HAHO IIPUIOAHBIM
JUTS TIMIICBBIX 1eneil. [Ipu 3ToM pa3aencHus Mo aHATOMHYSCKOMY TPU3HAKY, a TAKKE Pa3ACICHUS ChIPhS B 3aBUCHMO-
CTH OT BHa )XHUBOTHOT'O (KPYIIHBIA pOraThlii CKOT, CBUHBH, MEJIKMH pOraThlii CKOT) HE IPOU3BO/ISIT.

IleBouHBIH KUpP BBIPAOATHIBAIOT U3 IIEBKH KPYITHOTO POTaTOro CKoTa. BBIX0o HOT K KMBOW €ro Macce HeOOJIbIIOoMn
u cocrasisier B cpeanem 1,8 ... 2,2% 8 tom yucie nesku — 0,5%,xoctu myrosoro cycrasa — 0,15%.I1o cymecTByro-
[IMM HOPMATHBAM BBIXO[] JKUPA MPH MepepadoTKe LEBKH COCTABISIET B cpeaneM 6 ... 6,5%o0T1 Macchl KOCTH.

IleBoUHBIH )UP B IPOMBIIIIICHHOCTH TIOTYYaIOT TpeMs criocodamu. [IepBhIil cioco6 3akimodaercs B 00e3KupuBa-
HUM LEBOYHOW KocTH. [lepepaboTka 1EBKH MPOWU3BOJUTCS B YTUIIbIEXE, TAK KaK W3BJICKACMbI W3 Hee JKHP UIET Ha
TexHuueckue nenan. OTICNCHHBIC OT TYIIH U OCBOOOXICHHBIC OT IIKYPHI B YOOHHO-Pa3ICIIOYHOM II€Xe HOTH TOCTYIa-
10T B [IPOMBIBHOW OapabaH Ui yJajicHus 3arpsA3HCHUA, ITOCIIC Yero OHM MOJAF0TCS Ha CTOJBI JJIs Pa3JeliKi, Ha KOTO-
PBIX TIPOM3BOJUTCS ChEMKA CYXOXXHIIUH, yJaJicCHHE OCTATKOB MsCa M MIKYpHL. [IpH cheMKe CyXOKUIUH HEOOXO0IUMO
CJIEJTUTH 3a T€M, YTOOBI HA HUX HE OCTABAJIOCH JKUPA, COCMHUTEILHON TKAHU M YacTel MbI. Korma cyxoxumus cHs-
ThI M Pa3/ICJICHBI Ha MPOOOXKICHHBIC W MPOOOIAONIUE, UX TIIATEIBHO OYHIIAIOT, IPOMBIBAIOT U CYIIAT MPU TEMIIEPATy-
pe He Boiie 40°C. TloBbliieHHe TeMIIEPATYPbl BbI3bIBAET M3MEHEHUE CTPOCHHS KOJUIAareHa, i3 KOTOPOro riiaBHbIM 00pa-
30M COCTOST CYXOKHIIMSA. BBIXO CHIPBIX HEOUYHINEHHBIX Cyxoxmiuii cocrasisier 0,25 ... 0,27%0T MBOro Beca; BbI-
XOJ[ K€ CBHIPBIX OYHINEHHBIX CyXxokuiamid cocraBiasier 90% or BbIxoma HeOUMICHHBIX, W3 HUX 30% npobomaroiiue u
60% npobosxaenHse. Beixon cyxux cyxoxmanii coctapisier 30 ... 35%0T Macchl CHIPBIX OUMIICHHBIX. HeouneHHbIe
CYXOJKHITHSI HIMEIOT CIIeAYIONIHiA coctas, %0: Boasl — 65,0emkoBbix BemectB — 23,xkupa — 11,3061 — 1.T0TOBBIC CyXxue
CYXOIKHITHS TOJIKHBI COMepikaTh, %0: Boasl — 4,0enkoBbix BemectB — 91,5 xupa — 1,30581 — 3,5.

OCBOOOX/ICHHBIC OT CYXOXKWJIMH HOTH MEPEIAr0TCs Ha ONMMJIKY WIX CBEPJICHUE JUIS OTACICHUS BepXHel 0aOKu u
IyTOBOT'O CycTaBa ¢ HIDKHEH 0a0koil. Bepxuss 6abka nepemaercs B KOTIbI JlaaOca iisi BBIIIABKY TEXHHYECKOTO KUPa
U MOJTyYCHHSI MICOKOCTHOM MyKH. [IyTOBBIN cycTaB ¢ HHKHEH 0aOKoil mepenacTcs B MINMAPUIbHEIHN YaH, TJe TMOIBepra-
eTcs mmapke B ropsiaeii Boje npu temreparype 100C B reuenne 30 MuH, HOCIIE Yero MyTOBBIN CYCTaB BBITPYKACTCSA U
0CBOOOXKIIACTCS MEXaHUYECKU OT KOMBIT. [Tocie CheMKH KONBITHBIC OAallIMaKK MPOMBIBAIOTCS U MOJCYIIHBAKOTCS, a My-
TOBBIN CYCTaB U HWKHSS [[EBOYHAst 0aOKa MepealoTCs B BEIBAPKY B OTKPBITHIC KOTIIBI JIJIS OJTYYCHUSI KOCTHOTO JKUPA.
Oror npouecc Beaercs mpu temreparype 100C B teuenue 3 ... 44. [ToacynieHHbIC KOIBITA COPTUPYIOTCS TI0 [IBETaM U
BWJIaM, YIIaKOBBIBAIOTCS M OTHPABIIIOTCS B SKCIEAMINI0. K IydiinM copTaM KOMBIT OTHOCSTCS Oelibie KOIbITa BECOM
400 ... 500r. Berxop chIpbIX KOIIBIT K jkHBOM Macce coctasisteT 0,27%,cyxux xombiT — 80%0T Macchl ChIPBIX.

BTopoii coco® mpou3BOCTBA IEBOYHOTO JKHUPA U3 PAIOBOM KOCTH 3aKITIOYACTCS B BBIBAPKE KOCTH B KHUIISAIICH
BOJIE B OTKPBITHIX KOTJAX C BRIEMHBIMHU [IIHHAPaMU. [lonydaemblii kiieeBoii OYIbOH MOXKET ObITh HCIOJIBb30BaH Oaro-
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J1apsi CBOE€H HHU3KOM MEepBOHAYaIbHON KOHIIEHTPALMK ISl BHIBAPKH B HEM HOBOW MOPLHUU KOCTH, YEM JIOCTUTAETCS KO-
HOMUS TIapa ¥ MOBBIMIACTCS KOHIIEHTPAIHsI OyIbOHA.

[lepen 3arpy3koii B KOTEN PSI0Bas KOCTh TOJDKHA OBITH MPOITYIIEHA Yepe3 IPOOHIIKY C LENbI0 YBEINICHHUS BBIXO-
J1a )KUpa IPHU BEIBAPKE U JIYUIIETO UCIIOIB30BAaHI €MKOCTH KOTJIA.

Pa3mep vactun apodienoit kocti — 3 ... 4cM. J{s M3MENbYCHUST KOCTH MPUMEHSIFOTCS OTHOBAJIBIIOBBIC IPOOMIIb-
HBIC MaIliHbL. Paboyast 9acTh MAIIMHBI COCTOMT M3 Ps/Ia HETOABIKHBIX KIIHHbEB (TpeOCHOK), 3aKPETUICHHBIX B CTAHUHE
POOWIIKY, M BPAIIAIOIIETOCs Baja ¢ 3yObsIMH, PACIIONOKEHHBIMH 110 BUHTOBOH JTHHUHU. KOCTh, onanas Mexay KINHb-
SIMU TPEOCHKH U 3yObSIMHU BaJia, Pa3liaMbIBACTCS, BEIXOJUT YK€ B IPOOJICHOM BUJE U MAJaeT B MOJBEACHHBIN niephopu-
POBaHHBIN [UJIMHAP BAPOUHOr0 KOTA. [[HIHMHIp MOC/e HAIOMHEHUST KOCTHIO MMOJJHUMAETCSI Ha TOIBECHOM (PEesTbCOBBII)
IyTh W HaNpaBJIETCS U 3aKiIagky B KoTel. [Iporece BEIBapKH KOCTH NPH YKA3aHHBIX YCIOBHUAX MPOIOIDKACTCS B TeE-
YyeHHe 6 4 ¢ SJHEPTUYHBIM MEPEMEIIMBAHUEM OYJIbOHA MyTEM MPOIMYCKaHUs OCTPOro mapa. 10 OKOHYaAHHK BapKU JKU-
KOCTH JIAIOT OTCTOSATHCS. BCIUIBIBIINIT HA MMOBEPXHOCTH XKHP TPEJCTABISET COOOI0 Maccy JKEITOBATOr0 OTTEHKA U IPH-
STHYIO Ha BKYC. BBIX0 %Hpa U3 psiioBoit koctu coctapisier 2,5 ... 4%B 3aBUCUMOCTH OT Ka4eCTBa KOCTH.

ITocne BBITPY3KH W3 KOTJIa BRIBAPEHHAS KOCTh MOKET MATH WM B YTHIN3AIMOHHBIN IEeX U MOJYYCHHS U3 Hee
TEXHUYECKOTO JKHpa U KOCTIHOH MYKH WJIM B DKCTPAKIMOHHOE OTJACICHHE I OKOHYATECIHHOTO O0C3:KUPUBAHUS.
O06e3KUpeHHBIN MIPOT HATPABIIACTCS Ha KIIEEBapEeHHBIE 3aBOJIBI TS ITPOU3BOICTBA KOCTSHOTO KJIesl, a M3BJICUCHHBIN U3
KOCTH KHp TIOCTYIIAeT Ha padUHAIHIO.

Tpernit coco6 3akimouaercss B 00pabOTKE KOCTH MapoM IOJ JIaBJICHUEM B aBTOKJIaBaxX. DTOT METO]| IOBHIIIAET
BBIXOJI XKHpa U3 PSIOBOH KOCTH. 3aKIIFOYAETCS OH B TOM, YTO KOCTH 3arPyXaroTCs B BEPTUKAIBHBIA IMINHAD U B TEUE-
HUE 2 ... 44 moaBEpramTCs ASHCTBUIO ocTporo mapa masienneM B 0,2 MITa. ITpu 3TOM 4acTh COAEPIKAIINUXCS B KOCTSIX
OEJKOBBIX BEILECTB THAPOJIN3YETCS U 00pa3yeT ¢ KOHIECHCAMOHHOI BO/IOW KieeBble OyJIbOHBI, caMa KOCTb JIEJIAeTCs
xpynkoi. Beixon xupa cocrasiser 6 ... 8%.

CpaBHHUTENIbHAS XapaKTEPUCTHKA KHUPA U3 LEBOYHOM, ITyTOBOM KOCTH, KOCTHOrO 0e3 coptupoBku koctu ('OCT
25292—-82y maprapuna crosooro monounoro (TOCT P 52178-2003)ipeacrasnena B Tadn. 1.

1. XapakTepucTuka ;xkupa

Kt Kup uz | XKup koctueiii | Maprapun
IloxazaTtenu p . | myTOBOW |0€3 COPTUPOBKHU | CTOIOBBIN
LEBOYHBIHI . .
KOCTH KOCTEM MOJIOYHBII
Temneparypa, °C:
3aCThIBAHUSI 9,6 52 34,0...38,0 (24,8 ... 25,2
IUIaBJICHUS 16,0 10,5 35,3...46,0 |27,0 ... 33,0
Bs3kocth
o DHTIEpY
npu 30°C, °E 9,0 8,7 10,2 -
Kucnoraoe
gucio, mr KOH 0,6 0,2 2,20 2,50
Nonnoe uncio, %
Hona 68,8 69,6 43,6 ...58,0 | 68...70
Coneprxanue
KHUPHBIX
kucior, %:
HACBIILIEHHBIX 28,4 26,4 27,2 20...30
0JICHHOBOM 65,0 6,7 41,2 ...51,7 |34,4 ... 39,1
JIMHOJIEBOM 6,6 6,9 83...10,1 [9,9...14,6

JKHMpHOKHCIOTHBII COCTaB KOCTHOTO JKHpa B OCHOBHOM MpeAacTaBlieH onenHoBoi (41,2 ... 51,7%)pansMuTuHO-
Boit (22,3 ... 26,7%)cteapunoBoii (9,7 ... 15,2%)u nunonepoit (8,3 ... 10,1%)kucnoramu. CoaepxaHue JTHHOICHO-
BO# KHCJIOTHI B KOCTHOM JKHpE Mayo u coctaBisieT mopsaka 0,02%.

Taxum o6paszom, Oiarosapst BBICOKOMY COAEPYKAHUIO HEHACBIIIEHHBIX XHUPHBIX KUCIOT LIEBOYHBIH XKHp SBISCTCS
MEpPCIIEKTUBHBIM HHIPEIUEHTOM B TEXHOJIOTHH XJIEO00YIIOUHBIX M3JIEIIUH.

CIIMCOK JIMTEPATYPBI

1. O'bpaiien, P. XXupsr u macna. [IpousBoacTso, coctaB U cBoicTBa, npumenenue [Tekcr] / P. O’ Bpaiien ; nep. ¢
anr. B.JI. HIupokosa, H.B. Maraer. — 210 u3a. —CII6. : IIpodeccust, 2007. — 752.

2. ®aiiBumesckuii, M.JI. KocTHBIN Kup ¥ HampasjieHus ero ucnons3oanus [Tekcr] / M.JI. ®aiiBuiesckuii //
Xpanenue u nepepadboTka cenbxo3cbipbs. — 2007. Ne 5. —C. 74 — 76.
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IKCHHEPUMEHTAJIBHOE UCCJIIEJOBAHUE KABUTALIUN
B POTOPHOM AIIITAPATE

OnHUM M3 BaXXHEHIIMX HAIIPaBJICHUH IIPU CO3JaHUH TEXHOJIOIMYECKOr0 000PYIOBaHUS SIBISIETCS] pa3padOTKa BbI-
COKOI(()EKTUBHBIX anmapaToB, 00JANAIOIIMX MHHUMAJIbHBIMH YICIbHBIMH JHEPro3arpaTaMd M METAJUIOEMKOCTBIO,
BBICOKOH IIPOM3BOUTEIHHOCTHIO, KOTOPBIE 33 CUET BEICOKOH CTEIeHH (PM3MYECKOTo BO3JICHCTBUS Ha 00pabaThIBaeMyIo
cpeay MO3BOJIAIOT IOBBICHTH BBIXOJ TOTOBOM MPOJIYKLMH U ee KauecTBO. K aToMy 000py0BaHHIO OTHOCSITCSI POTOPHBIE
anmaparsl.

Ha ocHOBaHMHM POBEICHHOIO INTEPATYPHOTO U MATEHTHOTO MOMcKa [1, 2] 6blia npe/yiokeHa HoBasi KOHCTPY KIS
poropHoro ammapara. PoTopHslii annapaT n3o0paxeH Ha puc. 1.

PotopHslii armapar conepxut kopryc I ¢ maTpyOKoM BbIX0/a Cpeibl 2, KPBILIKY 3 ¢ MaTpyOKoM BXoja 4, cTaTop
5 ¢ xananamu 6 B OOKOBBIX CTEHKaX, poTop /7 ¢ KaHajamMu & B OOKOBBIX CTEHKaX, KaMepy 03By4HmBaHus 9, 00pa3oBaH-
HYI0 KopirycoM , Kpelkoit 3u cratopoM 5, crepkuu 0B kamepe 03ByunBaHus Jc orpaxarenem 1.1

Jnist OLleHKH BEJTMYMHBI MHTCHCUBHOCTH KaBUTAlMU B paboyell kamepe ammnapaTta MCHob3yeTcsl THAPO(OH U3 THU-
TaHata Gapusl, yCTAaHOBJICHHBII IO/ YIJIOM K OCH KaHajla CTaTopa ¢ BO3MOXHOCTBIO PETYJIMPOBaHUS PACCTOSHUS

10 9 6 5 8 7 3 4

N

|
|
11 2

Puc. 1. lIppHOunuagbHas cxeMa PpOTOPHOIO anmapara
JI0 ocH KaHaia. JlaHHBIH AaTduK noakiodeH K ocuuuiorpady C8-12u ananuzatopy rapmonuk C5-3, koropsle pukcu-
PYIOT XapakTep U3MEHEHUs IUHAMHYECKOTO JAABJICHUS.

OGpabatsiBaeMas cpelja Ha BBIXOJE U3 KaHaja CTaTopa, NOoIanas Ha OTpaKaTellb, PACcIONIOKEHHBIH Ha TOPLEBOH
MOBEPXHOCTH CTEPIKHS, 00pa3yeT KaBUTALMOHHYIO MOJOCTh MEXKIY BBIXOJOM KaHaja ctaTopa u otpaxarenem [2]. Ka-
BUTAIIMOHHAS TIOJIOCTh ITyJbCUPYET C ONpeeIeHHOW YacTOTOH U MHTEHCHMBHOCTHIO. OOpabaTsiBaeMas cpea B Kamepe
03BYYMBAaHHMS [IOJBEPracTCs JTOMOJHUTEILHOMY aKyCTHUECKOMY BO3JCHCTBHUIO NPH BO3HHKHOBEHHHM MHTECHCHBHOHM Ka-
BuTanuy. OIHOBPEMEHHO B POTOPHOM alllapaTe TeHEPUPYIOTCSA aKyCTHYECKHe KoJeO0aHHs OCHOBHOrO TOHa. YacroTa
9THX KOJIeOaHM 3aBUCHUT OT YIJIOBOM YacTOTHI BpallleHHs pOTOPa U YKCIIa KaHaJoB B potope u crarope. [Ipu coBnane-
HHUHM 4acTOT KoJeOaHUiI OCHOBHOTO TOHA KOJieOaHMI KaBUTAllMOHHOM IOJIOCTH BO3HUKaeT pe3oHaHc. [Ipu aTom Bo3pac-
TaeT MHTEHCUBHOCTH KaBHTaluu [2].

Takum o0pazoM, B mpeuiaraeMoil KOHCTPYKLMH OCYLIECTBIISICTCSl ABYXCTyIeHYaTas o0padoTKa JKUIKOW Cpeabl.
Cpeza B Hayaje KaHajla CTaTOpa IOJBEPraeTcss HHTCHCUBHOMY BO3IEHCTBHIO aKyCTHYECKOW KaBUTALlMH M MEXaHHW4Ye-
CKOMY JMCIEPTUPOBAHUIO NP NEPUOIUYECKOM NIEPEKPhIBAHUH KaHAIOB CTATOPa, a 3aTeM MHTEHCHBHOMY BO3JICHCTBHIO
THAPOIMHAMUYECKONH KaBHUTAIMH, a TAKXKe YAAPHOMY U TypOYJICHTHOMY BO3ACHCTBHIO Ha BBIXOJE M3 KaHaJla CTaTopa.
Bce BbIeykazaHHbIe (PaKTOPHI TTO3BOJISIOT 3HAUYUTEIBHO HHTEHCH(UIIMPOBATH MIPOLECCH AMYJIbIUPOBAHHUS, AUCTIEPTH-
pOBaHMs, paCTBOPEHHS, SIKCTpaKuU U T.A. K npenmyInecTsam npeaaraeMoro KOHCTPYKTHBHOTO PELICHHS MOXKHO OT-
HECTH TO, YTO €r0 MOXKHO HCIIOJIb30BaTh IPAKTUYECKH B JIIOOBIX aHAJIOTMYHBIX YCTPOHCTBAX, C MUHUMaJIbHBIMH 3aTpa-
TaMHU Ha MOAEPHH3ALIHIO.

Jnst noaTBepxeHnst 3PEKTUBHOCTU MpeAIaraeMoil KOHCTPYKINY POBEAEHBI SKCIIEPUMEHTBI 110 ONPEICICHHIO
MHTEHCUBHOCTH KaBUTAllUM B KaMepe O3BYyYHBaHUSL.

Ha pucyHKe 2 HHTEHCHBHOCTb KABUTAIMH XapaKTePH30BATACh BEIMYHMHON KaBUTALMOHHBIX UMITYJILCOB JABJICHUS

R, - B xauectBe 00pabaTbiBaeMON cpefbl UCIONB30BAIOCh BOJONPOBOAHAsA Boja. Ha rpadukax BbLIEIAIOTCS Xapak-

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM A-Pa TexH. Hayk, mpod. TT'TY C.H. J[Boperkoro.



TepHBIC MAKCUMYMBI A, [PH H3MEHEHHH YIIIOBOIl CKOPOCTH BpalieHms potopa ot 50 g0 265¢ ™. Hanbonbiiee 3Hade-

KaB

Hue P, 3adukcnpoBano npu = 124¢™% Ilpu 9Toif CKOPOCTH BpAILEHHs POTOpa HAGIIONACTCS OCTATOYHO [LIABHOE

KaB

or 5,310 3,8B (na paccrosuuu /., =3 mm). [pn 3Hadennsx « >150c¢ ™ rpadukn HMEIOT APYroii

yMeHbIICHHE £ s

KaB

XapakTep, T.. MAaKCUMyM HaOJII0aeTcsl IPY MUHUMAIBHOM 3HadeHun [, , 3ateM ymenbimaercs go /=0,35mM u ma-

JICC OCTACTCA IIOCTOSHHBIM. Cnez[yeT OTMETHUTD, YTO NIPU /KaB > 3 MM BEJIMYKHA KaBUTAllMUOHHBIX UM~

KaB’

B

0 10,684 1 2 3 4 [ mm

KaB’

Puc. 2.3aBHCUMOCTh KABUTAHHOHHBLIX HMITYJIbCOB IaBJICHHUS
OT MOJIOKEHHUSI KABHTATOPA:
I1—-w =57¢ L 2—0 =95¢L 53— =124ct 4—w =236¢% 5—w =265¢7,
npu AP= 3,1210° ITa

ITyJIbCOB OCTACTCA IMOCTOSTHHOM JJIs J1I000r0 3HAYEHUS yl"J'IOBOfI CKOPOCTH BpallicHUA pOTOpa, T.C. IPU JAHHBIX PACXO-
Jax, BA3KOCTHU 06pa6aTLIBaeMOI>i CpCabl, 1Manna3oHe U3MCHCHUS yl"J'IOBOI7[ CKOPOCTH BpalllCHUA POTOpPA, TEMIICPATYpPC U

T.I. BJIUSHHUE BEJIMYMHBI /i, HA HHTEHCUBHOCTb KaBUTALUM HaOIoAaeTcs IpH /,, < 1,5MM 3a HCKIITOUeHHeM GOJIBIINX

CcKopocTeii BpaleHns potopa o >150¢™
U3 ananusa rpadukoB cIemyeT, YTO MakCHMyM KaBHTAl[MM HAONIONAETCS B y3KOM JMana3oHe 3HAUCHUH /[, =

(0,68+ 0,08)mm.
Jlnst BBISIBIICHHST BOTIPOCA, KaK BJIMSIET YIJIOBas CKOPOCTh BPAIEHHS POTOpA HA BENIMUUHY £, TPH Pa3INIHBIX

/

o5 PKCIIEPUMEHTAIIbHbIE JaHHbIE ObLIM 00paboTaHbl B BUJE IpauKoB, U300paxkeHHbIX Ha pHC. 3.
U3 ananu3a 3THX TpadMKOB CIEAYET, YTO MAKCUMYM KaBHTALMH HaOIOAAETCS C JOMYCTUMOW MOTPEIIHOCTHIO Ha
YITIOBO} CKOPOCTH BpAILeHHs poTopa & = 124¢7".

MoXHO clenath OIpeJesICHHbIE BBIBOABI 0 MPEAJI0KEHHOMY MEXaHM3My MHTEHCHU(HKALMK Ipolecca KaBUTa-
UM, 3aKJIIOYAIOIIEMYCsl B COBIIAJICHUH YaCTOTHI KOJeOaHHH KaBUTAIIMOHHOM 00IaCTH ¢ 4acTOTOH KoJIeOaHUsI pOTOPHO-

ro arapara, ornpe/esieMoro BhIpaKeHHEM.
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Puc. 3. 3aBl/ICPIMOCT[> KaBUTAIIUOHHBIX UMITYJILCOB J1aBJICHUSA
OT YIJIOBOM CKOPOCTH BpallleHUs poTopa:
1~y = 0,513uM; 2— /gy = 0,684MM; 3— /s = 2,13Mm, ipu AP= 3,1210° ITa

f=(oZp/2n,

IJIe G —YIJ0Bas CKOPOCTh BPAIICHUS pOTOPA, ct Zp — YHCJIO KaHAJIOB B POTOPE.
B namem cnyuae Zp: 76w mpu w=124 c_l, T.€. B TOUKE MAKCUMAJILHOTO KaBUTALIMOHHOIO NABIEHUS, /[fnax =

15207 1.
Ipu gacrote f > 30000y He HabmOmacTest 3asBisieMoro sddekra. [Ipu « > 150 ¢ 1 MHHEMAIBHOM 3HAYCHHH

/

KaB Ha6J'IIO,HaeTCH MakCUuMyM P, . O‘IGBI/I,HHO, B 3TOM CJIy4ac CTCPIKCHb pa60TaeT KakK OOBIYHBIA MCTOYHHK ruapoaun-

KaB
HaMHUYECKOM KaBUTAIUH.
BrIBOIEL.

1. BenuunHa KaBUTAIMOHHBIX UMITYJILCOB JABJICHUS TIPH /,

/s = 0,68MM B 1,1 ... 2,2pa3a Gonblie, 4eM B OTCYTCT-

Buu KaButatopa (/,, > 4mMm).

2. KoHCTpyKIys anmapara no3BoJjsieT JIETKO HACTPOUTh ero padoTy B ONTHMAIILHOM peXHUME Ha 00pabOTKy KHUJI-
KHUX CpeJl C pa3IMYHOMN BSA3KOCTBIO [IEPEMEILIEHUEM KaBUTATOPA.
CIIMCOK JIMTEPATYPbBI

1. Bana6bimiko, A.M. PoTopHble anmaparsl ¢ MOAYJISILIACH OTOKA U UX NPUMEHEHHE B MPpOoMBILTeHHOCTH | A.M.
Banabeimko, B.®. FOxaes. —M. : Henpa, 1992. — 176&.
2. Vabrpa3Byk: ManeH. oHUUKI. / 0. pea. WLIL. Tanamuna. —M. : Cos. snuumkit., 1979. — 40@.

Kagpenpa" Texuororuaeckoe obopyopanne n nuijesslie Texrogornd', TI'TY
YK 631.365.036.3
J.A. Ianknii, /I.B. Ckopros”

PA3PABOTKA 3KC1’[EPHMEHTAJILHOFI YCTAHOBKH
JABYXCTYIIEHYATOU CYIIKH PACTUTEJIBHOI'O CbIPbA

KoHcTpykuus CymmisHOTO 000py/JOBaHHSI M METOJ] CYILIKH OIPEAEIAIOTCS ONTUMAIBHBIM PEXUMOM ISl TAHHOTO
MaTepuana. HeBO3MOXKHO OTBJIEYEHHO OT KOHKPETHOIO MaTepHasa FOBOPUTH O JyUIlIeM METOJIE CYILIKH.

PacturtenbHble MaTepUaibl OTHOCSTCS K TPYIIE KaMJUIIPHO-TIOPUCTHIX KOJUIOWAHBIX TEl, SIBISIOTCS TEPMOJIaOWIIb-
HBIMH, @ YBEJINYEHHE JIUTEILHOCTH NpoLiecca UX CYIIKH NPUBOIMUT K NOTepe OMOJIOTHUECKH aKTHBHBIX BemlecTB. Hau-
GoJiee MEPCHEKTHBHBIM IPOLIECCOM, B pe3yJIbTaTe KOTOPOro OYAET COXPaHAThCS XMMUYECKHH, OMOJIOrHYecKuii cocTas,
SIBISIETCSI IBYXCTYIICHYATasl CyIIKa, IPH KOTOPOH MHTEHCH(HUIUPYIOTCS BHELIHWI M BHYTPEHHMH TEIUIO- U Maccoo0-
MEH, COKPAIIAeTCsl AJINTENBHOCTD MPOLECCa U HCKII0YAeTCs eperpes npoaykros [1]. Tlepsas cTyneHs — KOHBEKTHBHAS
CyIIKa C 3aKpy4eHHBIM CIIOEM, T[€ yIasIeTCsl MOBEPXHOCTHAs Biara. Bropas cTynmeHb — KOHBEKTHBHAs BaKyyM-
UMITyJIbCHAS CYIIIKa, B KOTOPOI MaTepuas OKOHYaTEeIbHO BBICYIIIMBACTCS A0 3aJaHHOHN BIaKHOCTH.

Jnist M3ydeHuss MeXaHU3Ma U OTPaOOTKH TEXHOJOTHH CYIIKH PACTHTENBHOTO CHIPbS ABYXCTYHNEHYATHIM KOHBEK-
TUBHBIM BaKyyM-UMITyJIbCHBIM criococOoM Ha Kadenpe TMM u JIM TI'TY uzrotoBineHa SKCriepuMeHTalIbHAsL yCTaHOB-
Ka, COCTOSIIIAsl U3 KOHBEKTUBHOW CYIIMIIKU C 3aKPYYCHHBIM CJIOEM U CYLIHJIBHOTO BaKyyMHOTO IIKada.

OCHOBY CYUIMJIOK C 3aKpPY4€HHBIM B3BEIICHHBIM CIOE€M MaTepuala COCTABISAECT LIIHAPOKOHHUYECKUI KOpIyC C
TaHTCHLIUAIBHBIMK MMOJBOAAMHU 3 TemnoHocuTens (puc. 1). Anmapar paboraet no cieayrouieit cxeme. B cymuiky mo-
MEIAeTCsl PaCTUTENbHOE ChIphe. TeroHOCUTeNb, OJaBaeMblil BeHTHIIITOpaMH 1 Yyepe3 TaHreHIHaIbHBIC MOJBOABI 3,
npoxoauT yepe3 noasoasl ¢ TOHamu 2, HarpeBasich 10 He0OXOIMMOH TeMIepaTyphl, OMaaacT Ha

YPaGora BBIONHEHA IO PYKOBOACTBOM KaHI. TexH. HayK, gou. TI'TY 10.B. Poanonoga.
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Puc. 1. CxeMa CyIIMJIKH € 3aKPYYE€HHBIM B3BEIIEHHBIM CJI0€M MPOAYKTA:
1 —BenTwistop; 2— TOH; 3— TaHreHIMaNBHBIN MOJBO TCIUIOHOCHUTENS; 4— OyHKep; 5—JieHTa IIHeKa; 6 — CeTKa CheM-
Hasl; /—KOHyC; 8— BO31yX0BOJ; 9— KpBbIIIKa

JICHTY IIHEeKa 5, paboTaromero st OTACICHNS BCTPEUHBIX MIOTOKOB BO M30eXaHNE UX CTOJKHOBEHHUS U MOTEPH HAIopa
Ha BXoje B Kopryc. HeoOX0uMOCTh MCIOB30BaHMS IIIHEKA BbI3BAHA CBOWCTBAMHU PACTHUTENLHOTO ChHIPhs (ClHIae-
MOCTB). YTOJI HaKIIOHA JICHTHI IMHEKa 5 ONMpEeNeNsAeTCs SKCIePUMEHTAIbHO. Hamop KOHTPOIHMpPOBAICS TPH MOMOIIH
aHeMoMeTpa.

PacrurenbHOE ChIpbe MOJACTCS Yepe3 BEPXHUN WM HIDKHUIN OyHKep 4 B 3aBUCHMOCTH OT XapakTepa 3arpyxaeMo-
ro ceipbsi. CeTka 6, Ha KOTOPOM pacrosiaraercsi PaCTUTENbLHOE ChIPhE, MOXKET YHAJSTHCS, TaK KaK SIBISIETCS CheMHOU
JUTSl CYIIKH CBIPbsI, UMEIOIIETO MEHEE BBIPAKEHHBIE AJre3MOHHBIE CBOMCTBA (CamMmaeMocTh). Bo3myx, mpoxojs uepes
KaMepbl, oOpa3yeMble JICHTOW ITHEKa 5, MPOXOIUT B KOPIIYC, TOCTUTAs CHEMHOM CETKH, ABHKETCS depe3 CBOOOTHBIE
MPOCTPAHCTBA MEKAY YACTHIIAMHU JICHKAIIETO CHIPbS.

[ToTok paBHOMEpHO pacIpenenseTcs Mo MOBEPXHOCTH YaCTHII, TTOACYIINBACT UX, a 3aBUXPEHHUE IMOTOKA CIIOCOOCT-
ByeT pa3OuTHIO araoMeparoB yactuil. OTpaboTaHHBIN TEIUNIOHOCUTEIh BBIXOJUT U3 ammapara B aTMOc(epy depe3 Bo3-
IyxoBoJ & JlaHHBIH anmapar uMeeT BO3MOXKHOCTh PELUPKYIISIMN TEIJIOHOCHTENs!, KaK MoKa3aHo Ha puc. 1. Beicyiu-
BaeMOE€ ChIPbE, JJOCTUTAS HEOOXOIUMOTO BIArOCOICPKAHUS U IMOJHUMASICh HA HEOOXOIMMYIO BBICOTY, TIOMAIACT BHYTPh

KOHYCa 7I/I, nepeEMENAACh B HEM IO JIEMCTBHEM CHIIBI TSDKECTH, IIOIAaeT B OTCEK BBII'PY3KH.
4 J 2

Bosdyx




Puc. 2. CxeMa KOHBEKTUBHO# BaKyyM-UMIYJIbCHOW CYIINJIKH:
1 —wTyuep BXOIHOM; 2— KOpIyC BaKyyMHOT0 mikada; 3—JI0TOK CeT4aThIi;
4— aucT pacupenensonuii; 5— mrynep BeixoaHoi; 6 —XBH nByxcTyneHuaThIi;
7—XBH oaHOCTyIeHYATEIN C peryaupyeMbiM okHOM; 8—TOH; 9— BeHTHIb

KoHBeKTHBHAS BaKyyM-UMITYJIbCHAs CyImnika (mikad) MpeacTaBiseT coO0i TepMETHYHO 3aKPhIBAIONIYIOCS €M-
KOCTb, BHYTPH KOTOPOil pasmemiarorcs otk 3 (puc. 2). Ha noTkax pacrmosaraercsi pacTHTEIbHOE ChIpbE, IpeaBapHu-
TEJILHO TMOJICYIICHHOE B KOHBEKTHBHOW CYLIMIIKE C 3aKpy4YEHHBIM ci10eM. JIOTKM CHAaO)KEHbI HAKJIIOHHBIMH JINCTaMH 4,
NpeHa3HAYCHHBIMU U1l PABHOMEPHOT'O PacHpe/iesieHHs] TEIUIOHOCUTENS 10 Bcell paboyel IIIOmaay J0TKa BO BpeMs
KOHBEKTHUBHOM CTaJHH.

Bosnyx, Harpersiit TOHamu, nocrymnaer uepes mrynepa Z myTeM co3iaHus nepenaja JaBieHHs IBYXCTYIIeHYaThIM
’KUIKOCTHO-KOJIBLIEBBIM BakyyMm-HacocomM (JKBH) 6. Temnonocutenb, momagas B IPOCTPAHCTBO MOJ JIOTKOM, MEHSCT
CBOC HalpaBJICHHE W IMPOXOIUT Yepe3 BHICYIINBAEMOE CHIPbE, a 3aTeM yAalsieTcss HacocoM. B maHHOM ciydae paBHO-
MEPHOCTh TPOIYBKH TEIUIOHOCHUTENS 1m0 pabdoueil miomagy JoTKa HEOOXOoamMMa AU MpeAOoTBpaIleHUs oOpa3oBaHUSA
3aCTOWHBIX 30H. [lociie KOHBEKTUBHOHN CTaanuM MPOUCXOTUT 3aKPBHITHE BCEX IMHEBMOKIIAIAHOB 33 MCKIIOYCHHUEM KJIara-
Ha, CBSI3aHHOT'O C HACOCOM 6, st co3nanus Bakyyma. Korga nasnenune mocruraer 3Hadenus: 10 kI1a, Hacoc 6 oTkimoda-
eTcsl, OTKpbIBaeTcs kiamnan 9 i paboTel Hacoca /7. [Ipu JaHHOHM CTaaMK NPOUCXOIUT YACTHYHOE TIepPEeMEIeHNE BIIaru
K MTOBEPXHOCTH pa3lena AByX (a3 m oOpa3oBaHHE Mapora3oBOil cMecH, BICKYIIEH 3a co00il MOBHINIEHNE NABICHUS B
CYHIMIBHOM IIKady, a 3HAYHUT MMpEeKpallieHue UcliapeHus Biard. Taike BoO BpeMsi HCIIAPCHUS] BO3MOXKHA KOHJICHCALMS
BJIard Ha MPOAYKTE U B KAy, 4TO HE enarenbHo. Bo n3bexanue 3Toro He0OXOAMMO BKIIIOYUTH HACOC /7, KOTOPBIN
110 CPAaBHEHHUIO C HACOCOM 6 MMEET MEHBIIYIO OBICTPOTY JAEHCTBHS, MEHBILIHE 3aTpaThl YHEPTUH, HO CIOCOOEH JIepKaTh
3alAaHHBIA BaKyyM M OTKa4MBaTh 00pa3yoIlyocs mapora3oByro ¢asy [2]. Takum o6pa3oM, mporiecc UCIIapEHHUsI BJIard He
Oyner npekpamathesi. UepeoBaHne KOHBEKTHBHOM CTaJlMM U CTaJIMHM BaKyyMHPOBAaHUsI OCYILIECTBISIETCS 0 NOCTIKEHUS
HEOOXOIMMOH BIAKHOCTH MPOIYKTa, IIPHYEM COOTHOIIICHHE BPEMEHH BaKyyMHPOBAHUS U MIPOILYBKH M3MEHIETCS B TeUe-
HHUE TpoLiecca KOHBEKTHBHOHN BaKyyM-UMITYJIECHOH CYIIIKH.

Bce KOHTpONBHO-M3MEpHUTENbHBIE TPHOOPH MMEIOT AaHAJOTOBBIA WM HU(PPOBOKW BBHIXOA Ha MHPOTPAMMHO-
texunueckuii komruieke ([ITK). TITK npencraiser coboif COBOKYITHOCTh MHKPOIPOIECCOPHBIX KOHTPOJUIEPOB, YCT-
poiicTBa CBs3U ¢ 0OBEKTOM M AUCIUICHHOrO mysbTa oneparopa [3]. s perucrpaunu, aBTOMaTHIECKOrO KOHTPOIS H
CHUTHANM3alMU OCHOBHBIX ITAPAMETPOB KOHBEKTHBHON YCTAHOBKH HCIIOJNB3YIOTCS IPOMBIIIICHHBIE KOHTPOJUIEPHI
"ICPCON" u momynu BBoaa-BeiBoza cepun I-7000 kommanuu "ICPDAS". D1r yCTpOolCTBAa HMECIOT MOAYJIBHOE HCIIOJ-
HEHHUe, MOTYT paboTaTh IIPH TEMIIEpaType okpyxatomei cpeasl o —25 10 + 65C. [ns cbopa u oroOpaxkeHust HHPOP-
Mauuu B BHJE Tpadukos, uudpoBoit nHpopmanuu B TabimunoMm Buzae ¢ koutposuiepos "ICPCON"u moxyneii BBoaa-
BEIBOJIA B IIPOIIECCE KOHBEKTHBHOM CYIIKH HCIIONB3YETCS MAKET MPOTPaMM IUISl BU3YaN3aIliH H3MEPUTEIbHON HH)OP-
Marwn Ha quciuiee "KPYT-2000", ycTaHOBICHHBIH Ha MIEPCOHATEHOM KOMITBIOTEPE.
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TEXHOJIOI'YSA BE3AJIKOT'OJIBHOI'O HAIIUTKA
C NIPEBUOTUYECKHUMM CBOMCTBAMM

Pa3Butne cerMmeHTa (yHKIMOHAIBHBIX MPOAYKTOB IMUTAHUS OCOOCHHO aKTyaJIbHO JJIsl HACEJICHUS HAIICH CTPAHBI,
TaK KaK yBEIUYMBACTCS YHCIIO JIUI, CTPAJIAONIUX " OOIC3HAMU [UBUIIA3AIUN .

OYHKIIMOHAIBHBIC HAIIMTKY — 3TO HanboJjice yaoOHas U OCTyIHAast (popMa It KOPPEKIMH MMUIIEBOTO CTATyca Ye-
JIOBEKa IyTeM OOOTaIlICHUS (PU3HONOTUYCCKH ()YHKIIMOHATHHBIME WHTPEIUCHTAMH, OKA3bIBAIOUIMMH OJArompHUsITHOES
BIIMSIHAC HA OOMCH BEIIECTB U UMMYHHTET Oopranu3ma. OJHUM U3 MPHOPUTECTHBIX HAMPABJICHUHA B MPOU3BOICTBE (YHK-
[IHOHAIBHBIX HAIIUTKOB SIBJIICTCS IPUMEHEHHE MPeOHOTUKOB. OCOOBIN HHTEPEC IS TaHHON aCCOPTUMEHTHOM TPYIIIBI
MPEACTABISIET MPEOMOTHK — TaraTrosa.

YPaGoTa BEIONHEHA IO PYKOBOACTBOM I-Pa TeXH. HayK, mpo¢. BITA E. M. MenbHHKOBOIA.



D-rararo3a — 3T0 HaTypaJbHBIH ClIagKMH MOHOCaxXapui, colepkaluiics B Aronax, ppykrax, OBOIIAX, MOJIOKE H
MOJIOUHBIX POJyKTaX. Tararo3a npubimKkeHa K BKycoBoMy npoduitto caxapossl, ee ciagocts cocrasisier 0,92ex. SES
U XapaKTEPHU3YETCS HEBBICOKOM KanopuiiHOCThI0 — 1,5kkan/ (puc. 1).
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Puc. 1. KoapuuueHT ciagoctu (a2) U IHepreTudeckasi HeHHOCTH () TaraTospl
B CPaBHEHHH C IPYTHMU MOACTACTHTEIIMH

Tararo3a gacTuuHO abCOpOUPYETCS BOPCHHKAMH TOHKOTO KHIIIEYHWKA, a OOJbINas €€ 4acTh (hepMEHTHpPYETCS B
TOJICTOM KHIICYHHUKE, TJie OHa Mpeodpasyercsi B Guomaccy, KOpoTKolenoueuHbie xupHbie kuciotsl, CO, u H,. Kpome
TOTO, TaraTo3a CTHMYJIUPYET iN Vitro o6paszoBanne OyTHpaTa W JIAKTaTa, UTPAIOIINX BAXKHYIO POJb B PETYIHPOBAHUA
pasmHOKeHus u JuddepeHnnany SMUTENHalIbHbIX KIETOK, 3aMEJICHUH POCTA OMYyXO0JIEBbIX KIETOK KullleyHHKa. [Ipe-
onoTHyecKuid APPEKT TaraTo3sl 3aKIFOYACTCS B CTUMYJIHPOBAHUN POCTa MOJIOYHO-KHUCIBIX OaKTepHid M JTAKTOOAITHILI.
IMotpebiaenue D-tarato3sl He BbI3BIBACT YBEIUUEHHE COACPIKAHMUS TIFOKO3bI KPOBU WIIM YPOBHSI MHCYJIMHA, IIOTOMY €¢
MOYKHO paccMaTpHBaTh KaK caxapo3aMEeHHTENb JUI Jitojel, crpanatomux aquaderom | u |l tuma. D-rararoza memneHHO
NPEBPAILACTCSl B OPraHMYECKHE KHCIOTHI B PE3YJIbTAaTe JESTEILHOCTH OaKTEepHi MOJOCTH PTa, IIO3TOMY HE BBI3BIBAET
Kapueca.

B cootBercTBHM ¢ nHCTpyKIMei DenepanbHOro yrpasieHHs 0 KOHTPOIIO 32 MPOAYKTaMH MUTaHUS M JIEKapCT-
BEHHBIMHU TIpeHapaTaMy Taratos3a Mmoyiydmia MexayHapouublii GRAS<TaTyc kak MOJHOCTBIO Oe30macHas MUILEBas
nobaeka [1].

Hamu mpemsioskeH crmoco0 MoSydeHUs: HOBOW BKYCO(GOPMHUPYIOMIEH T00aBKU-TIONCIACTUTENS, KOTOPBIH Tpemy-
cMarpuBaeT  ynbTPaQHUIBTPALMIO TBOPOXKHON  CBHIBOPOTKH, MpOBeieHHE (EepMEHTATHBHOrO ruapoiusa f-
ramaktosugasor Lactozym 3000 L HP-Guzomepusamuio D-ramakro3st B D-rararo3y B NpHUCYTCTBHH THIPOKCHIA
KaJIbLUs U KaTaJIu3aTopa XJOPHUAa Kalblys, HEUTPAIU3AUNIO PEAKIIMOHHON CMECH MYTeM MPOIMYCKaHHs YIIIEKUCIOro
rasa gepes pacTBOp, yIaJeHHe HEPACTBOPUMOTO OCajIKa KapboHaTa KalbIus eHTprdyrupoBanuem [2].

[MonydeHHasi Tarato3ocojepixaiias A00aBKa peajn30BaHa B TEXHOJOI'MH OE3aJIKOTOJBHOTO Ta3UpOBAHHOIO Ha-
mutka [3]. [[permymiecTBa NpeCTABICHHOTO TEXHUYECKOTO PELICHHS 3aKITIOYA0TCS B MOAU(UKAIINE PELENTYPHI, Ipe-
JIycMaTpHBaroLIei 3aMeHy caxapo3bl (Ha 65%),Boab! U TuMOHHOHN KucnoThl (Ha 100%)npu ogHOBpeMEHHOM oborarie-
HUM HAIIUTKAa MaKpO-, MUKPO3JICMEHTAMH U BOJAOPACTBOPUMBIMHE BUTAMHHAMU U CHHXKCHHHU €TO YHEPTECTHUUCCKOW IICH-
HocTH. [laHHBIH (yHKIIMOHATBHBIH MPOIYKT MOXKET OBITh PCKOMEH/IOBAH B MHUIIEBIX PAI[UOHAX JIHILI, CTPAJAIOIINX AJTH-
MEHTapHO-0OMEHHBIMHU (DOPMaMU OXKUPEHHMS, CAXapHBIM TMa0ETOM, aHEMHUEH, reMOpHIIHEH.

Oco0eHHOCTh Mpe/IaraeMoil TEXHOJIOTHH 3aKIII0YASTCsl BO BBEACHHH JOMOIHUTEIBHBIX OMEPALHH MO MOJTYYSHHIO
Tarato3ocoepskanieii 106aBKu ¢ IPUMEHEHHEM METOIOB HAHO- U OHoTexHOJIOTHH (pHC. 2).

TakuM 00pazom, OTyIeHHBIH 0€3aTKOTOJLHBIN Ta3UPOBAHHBINA HAITUTOK 00JIaJJacT KAYeCTBEHHO HOBBIMU OpraHO-
JICITHYECKUMH  TIOKA3aTeIsIMU, XapaKTePU3YeTCsl BBICOKOH MHUINEBOW LEHHOCTHIO, MPEOHMOTHYECKUMU CBOWCTBAMH,
pacHIupsieT aCCOPTUMEHT MPOAYKIHH (YHKIIMOHAILHON HALIPaBICHHOCTH.
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Puc. 2. Texnonornyeckas cxemMa NpoM3BOACTBA §€32JKOr0JIbHOI0 HAIMTKA
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O4YHUCTKA CTOYHBIX BOJI C HCITIOJIb3OBAHUEM
KOMIIO3UIUU YJIbTPAIUCIIEPCHBIX KATAJIN3ATOPOB

YPaGora BEIMONHEHA IO PYKOBOICTBOM A-pa TexH. Hayk, pod. TT'TY A.U. JleontheBoii.



B HacTosiiee BpeMsi B COCTaBe CTOYHBIX BOJ MOXKHO BBIACIHTH JBE OCHOBHBIC IPYMIIbI 3arPsI3HUTENCH — TPYAHO
OKHCIISIEMbIE, T.€. TAKHE, KOTOPBIE C TPYJOM BCTYMAIOT B XUMUYECKHE PEAKINU U MPAKTHYECKHU HE MOJIAI0TCs OHOIIO-
THYECKOMY Pa3IoKEHHUIO (3TO CONM TSKEINBIX METAILTOB, (PEHOIIBI, MECTHITUBI), M JIETKO OKHCIIIEMBIE, T.€. TAKUe, KOTO-
pble MOTYT MO/IBEPraThCs MPOIECCaM CAMOOYHUINEHHSI BOJOEMOB. DTH XUMHYECKHE BELIECTBA, MI0Naaas B PEKH U 03epa,
OKa3bIBAIOT HETaTUBHOE BIIMSHUE HA OMOJOTHYECKOE COCTOSIHME BOJOEMOB. B MTOre CHMKAETCSl HACHIIIEHHE BOJ| KH-
CJIOPOJIOM, CHIXKAETCS YKU3HEISSITEIbHOCTD BCEX CIIOXKHBIX (hopMm xu3Hu [1].

Ha ceromusiHuil 1eHh TEXHOJOTUS OYMCTKH TOPOACKHX CTOYHBIX BOJ| OCHOBAaHA HA YCTPAHEHUHM OPTraHHMYCCKHX
COCITUHCHUI OMOJIOTUYCCKOM OYHCTKOW aKTUBHBIM HMJIOM B a3pOTeHKax. OYMCTKA MPOUCXOAUT 32 CUET MPOIIECCOB JKU3-
HEJICATEIIbHOCTH MUKPOOPraHu3MoB. [locTymaromume opraHiyeckie BEIeCTBa B 3arPsA3HEHHON BOJIE MOCIIEA0BATECIHHO
MUHEPATU3YIOTCS GHOIIEHO3aMU MUKPOOPraHUu3MOB [2].

JanHbIi crtoco0 OYUCTKH (POPMHPYET OIPOMHOE KOJIMYECTBO TBEPABIX OPraHUYECKHX OTXOJOB, MpodiieMa X
YTWIN3AIMK HA CETOJHSLIHUI A€Hb PEIIaeTCsl BRIBO30M OCaJIKa Ha IJIOIIAAKU 3aXOPOHEHHS, YTO IPUBOAUT K BBIBE/C-
HUIO TUIOJIOPOJIHBIX MOYB M3 CENbCKOXO035HCTBEHHOr0 000pOTa Ha HECKOJIBKO JieT. K TOMy e B HUX MOBBIIIAETCS CO-
JiepyKaHHUe TSKEIbIX METAILIOB.

Mpl npejyiaraeM TEXHOJIOTHIO OYHCTKH TOPOJCKMX CTOYHBIX BOJ, KOTOpAs MO3BOJISIET 00ECIEYUTh COOTBETCTBHE
cOpachIBaeMbIX BOJ HOPMATHBHBIM MOKA3aTENsIM 110 COACPIKAHUIO OPTaHUYECKUX BEILECTB, TSIKEIIbIX METAJIOB, YCTpa-
HATHh BpeaHble (POpMBI OaKTEpUil U BUPYCOB. JJaHHAS TEXHOJIOTHUS 3aKJIF0YACTCSA BO BBEJCHUM KOMIIO3HMIIUN YIIBTPAIMC-
TIEPCHBIX MaTEPHAJIOB, MOJYYCHHBIX HA OCHOBE HAHOCTPYKTYPHUPOBAHHBIX METaUIOB M okcuaoB metaymos I, 1ll, VI u
VIl rpynm Tabaumnsr MenaeneeBa ¢ pasmepom vactuil 40 ... 100uM, B CTOYHBIE BOABI, MOCTYIIAIONIHE HA OYUCTHBIC
coopyxkenus. [3]

[peanonoKuTenbHbIH MEXaHH3M JEHCTBUs YJIbTPaJAUCIIEPCHBIX YACTHI] CBOAMUTCS K ciedytomemy. [pu Henoc-
TaTKe KKCJIOPO/Ja U MPH HAINYUU B 00beMe OPraHMYeCKHX BEIIECTB U KAaTAJIM3aTOPOB BHICOKON aKTHBHOCTH HaOJIO1a-
I0TCSI IPOLIECCHI PACILEIIICHUS YTIIEBOIOPOAOB I10 CIICAYIOLIEH CXeMe.

Ipoucxomut pa3pei nenu no cesizu C—C ¢ 00pa3oBaHUEM yIIIEBOJOPOIOB ¢ OoJice HU3KOM MOJICKYJISIPHOMH Mac-

COM.

CH, OFFHP ., C,H,,+CH,, @)

neruapupoBanue (paspois cszeit C—H):

CXHy O ﬁTﬁdﬁﬂ) — CXH),LZH + sz (2)

[py HajauumMu rpaHuLbl pasaena (a3 — xuakas (asa npyaa u raszosas dasa (Bo3myx) — GOPMHUPYIOTCS YCIOBHS
JUTS IPOTCKAHUS PEAKIUH:

CH, OIPTFFFPI _ xCO, + ;VHZO. 3)

Pa3zjiokeHre BEICOKOMOJIEKYISPHBIX YIIIEBOAOPOIOB M0 3aBUCUMOCTAM (1) u (2) npuBOAMT K 00pa30BaHUIO yrile-
BOJIOPOJIOB C MEHBIIICH MOJCKYJISIPHONW MAcCOM M HEHACHIIIEHHON CTPYKTYpPO#, 4TO o0ecreunBaeT ux MepeBo U3 Tpya-
HO B JIETKO OKHUCIISIEMYIO (hOpMY.

Opraandeckre BeMecTBa Ha HAHOKATaIM3aTopax, Kak pacCTBOPUMBIE, TaK H HEPACTBOPHMEIE, 32 BpeMs KOHTakTa 1
Yac MEePEXOIAT B JIEMKO OKHCIseMylo (Gopmy (mokaszartens "Buonoruueckoe morpebienune kucnopoga” — BIIK 5), npu
9TOM CHIDKAETCSI KOJIMYECTBO TPYAHO OKUCISIEMON (POPMbI OpraHMYECKUX BEIIECTB (MoKa3arens " XuMHIeCKoe MoTped-
nenne kucimopoxa” — XIIK), Takke yMEHBIIAETCSA KOJMYECTBO B3BEIIEHHBIX yacTuil. OOlIee CHUKEHHE KOJINYECTBA
OpTaHWYECKUX BEIIECTB (30JbHBIM METOJ) MPEICTABICHO B Tabm. 1.

1. Copep:xanue OpraHm4ecKuX BellecTB B CTOYHOH Bo/e 10 1
nocje 00padoTKH HAHOCTPYKTYPHPOBAHHBIMH KATAJIN3aTOPAMH

CrouHas BO-
CrouHas Boza,
I[aa
HaunmenoBanne Emuanmst oOpaboTaHHas
Ne MOCTynarouas
MOKa3aTes H3MEPEHUS HaHOKATaJIH-
Ha OYMCTHBIE
3aTopamu
COOPYKEHHS
XTIIK mr/i 422 .4 727
BIIK mr/i 207,4 473
B3BenieHHbIC mr/n 226 192,4




BCIICCTBA

O6mee conmepkanue
4. |opraHu4ecKux Mr/n 566,7 533,8
BEIIECTB

CoriacHO TPaJUIIMOHHON TEXHOJIOTUH OYHCTKH CTOYHAs BOJA, TIOCTYMAIOINAs HA OYUCTHBIC COOPYKCHUS, BBIIICP-
JKMBAETCS B ICPBUYHBIX OTCTOMHUKAX B TeucHHE 1,59acoB, 0CBOOOKIASCH OT B3BEHICHHBIX YaCTHII, OTKY/a IIOCTyHaeT
Ha OMOJIOTHYECKYIO OYUCTKY. IIpu 3TOM hopmupyercst ocanok B KoauuecTBe 700rpamMm ¢ 0qHOro KydoMeTpa CTOYHOI
BOJIBI, cojepakamnii okosio 150rpaMm opraHuyeckux BeectTs [2].

BBeeHue KOMIO3MILUK YIbTPAJUCIEPCHBIX KaTaIU3aTOPOB B CTOYHBIC BOJbI MCKIIOYACT CTAIHMI0 OCBETICHHUS U
MO3BOJISIET 110/1aBaTh Ha OHMOJIOTHYECKYIO0 OUYUCTKY BOJIY, KOTOpAsi COJCPIKUT OOJIblliee KOIMIECTBO JIETKO OKHUCIISEMbBIX
OpraHUYeCKUX COCAMHEHUH, YTO CIOCOOCTBYET YNIYUIICHUIO KHU3HEACATEIbHOCTH aKTUBHOIO mia. JlaHHas MeToanKa
MO3BOJISIET OOJiee MOJIHO YIassiTh OPraHUYEeCKUe COCAMHEHMs] Ha CTaJuH OMOJOrMYeCKOW OYMCTKU BOABI, & B CBS3H C
TEM, YTO JICHCTBUE YIbTPAAUCICPCHBIX KATAIM3aTOPOB MPOIOIDKACTCS M HA CTAIUU OMOJIOTUYCCKOM OYUCTKH, 3TO MPH-
BOJIUT K TOJTHOW JTMKBUIAIUH B3BCIICHHBIX OPIaHUYECKUX BEIICCTB U3 CTOYHOM BOJBI. JTO UCKIFOYACT HEOOXOAUMOCTh
YTUIN3AIHMU TBEP/IBIX OPTaHUIECKUX OTXOIOB.

Pe3ynbTaThl aHaM3a BOJBI TIOCIE MPOBeAeHuUs Oronornyeckoit ourctku (10 yacoB) npuBeaeHs! B TabI. 2.

Kak crenyer w3 TaOnuibl 2, HAJTUYUE YIBTPAIUCICPCHBIX KAaTalIM3aTOPOB B BOJC OOecmeunBacT Ooyiee YETKOE
pa3zencHre BOJHOTO CIIOSI U aKTUBHOTO HJIA.

[IpuMeHeHHe YIBTPAIUCTIEPCHBIX KATAIU3aTOPOB B MPOILECCE OYMUCTKUA CTOYHOWM BOABI CIOCOOCTBYET IEPEBOIY
OpraHUYeCKUX COCIMHEHHU U3 TPYAHO OKUCISIeMOW (OPMBI B JIETKO OKHCISIEMYIO, MO3BOJSIET CHH3HUThH COJCpIKAHHE
OpraHMYecKuX BELIECTB B cOpachiBaeMbIX BoAax. B pesyibrare

2. Conep:kaHne OpraHu4ecKMX BelIECTB B CTOYHOIi Bojie
nocJie 0M0JOrM4ecKoil 0OUMCTKI

QOcBeTiieHHas CTOYHAS CrouHnas Boja,
E BoJa (TpamxuuuoHHAast obpaboTanHas
g TEXHOJIOT ) HAaHOKATAIN3aTOPaMH
()
No Hanmenosa- z = = = =
HHUE IIOKa3a- = g = g = g = g =
s | 2| BE| e8E| BE| st
= o =8 328 o =8 38
= | "BEE&| 258 "E&| BBE
5 R 5% 5% 55
= = = = =
O o) O O
1 |XIIK Mr/n 178,3 91 407,1 81
2 |BIIK Mr/n 105,1 14,1 295,3 4.8
3 |BsBewennsie
Mmr/n 81,0 17,3 192.4 8.4
BEILECTBA
4 | Obmee
cozepIKaHue
AP mr/n | 4174 104,5 553,8 54,3
OpraHMYeCKUX
BELIECTB

OTOro JOCTUracTCA COOTBCTCTBHC C6paCBIBaCMBIX BOJI HOPMATUBHBIM IIOKAa3aTCJIAM, a TAKXKE IOJHOCTBIO PEHIACTCA
npo6neMa yYTUuin3anuu 0OJIBIIIOrO KOJNYCCTBA TBEPABIX OPraHUYICCKUX OTXOI0B.
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HCCJIEJOBAHUE MPOLECCA BPOXEHUS CUPOIIOB U3
3EPHA KYKYPY3bI

B Hacrosiee BpeMsi B MHIIEBON IIPOMBIIUICHHOCTH aKTyaJIbHO CO3/IaHHE BBICOKOI(()EKTUBHBIX TEXHOJIOTHH, KO-
TOpbIe 00ECIeYnBaOT HOBBI YPOBEHb MPOM3BOJICTBA, XapaKTECPU3YIOLIHICS T1y00KOW mepepaboTKoi ChIpbs, YTO MO-
3BOJISICT 3HAYHUTENBHO TIOBBICHTH PEHTA0CIBHOCTD CYLIECTBYIONINX MPOU3BOICTB, B YACTHOCTH CIIUPTOBOTO.

OnHUM U3 IyTel COBEPIICHCTBOBAHHS MPOM3BOJCTBA MOXKET OBITH HCIIONB30BAHME MAaNbTO3HBIX M TIIFOKO3HBIX
CHPOIIOB C 33JaHHBIM YIJICBOAHBIM COCTABOM, IOJYYCHHBIX MyTeM (hEePMEHTATHBHOTO THIPOJIN3a MOJHCAXapHIOB 3ep-
Ha KyKypY3bl C OT/ICJICHUEM HEYTJICBOAHBIX KOMIIOHEHTOB M HCIIOJIBb30BAHUEM MOCICAHUX ISl IPOU3BOACTBA LIUPOKOTO
CIIeKTpa MOOOYHBIX IPOIYKTOB.

[puMeHeHre 3epHOBBIX CHPOIOB B MPOM3BOJACTBE CIHPTa B POCCHM MO3BONUT PEIIUTh Psif MpodieM 3Toi oTpac-
JIM, TaKUX KaKk 00ecreueHne dIKOHOMUYESCKOH 0e30MacHOCTH CIUPT3aBOIOB, MOBBIIICHHE KA4eCTBA MOIYy4aeMOro Mpo-
JyKTa, HOBBIIICHAE TEXHUKO-OKOHOMHYECKHX MOKa3aTeNiell IIPOU3BOCTBA 3a CYET MEPEX0/ia Ha HEMPEPBIBHBIC MPOLEC-
CBI OPOIKEHMS, YTO CIIOCOOCTBYET KOHKYPEHTOCIIOCOOHOCTH OTEYECTBEHHON MPOAYKIMH HA MUPOBOM PBIHKE.

Lenbto paboThI ABHIOCH HCCIIEIOBAHUE TIPOLIEcCca OPOKEHHS CHPOIIOB U3 KYKYPY3bl [UTsl [TOJIYYCHUS 3TAHOJIA.

OOBEKTOM HCCICIOBAHUS CIYXXHJIH CHPOIMbBI W3 3€pHa KYKypy3bl — TIJIIOKO3HBIH, MAalbTO3HBIH, TIIOKO30-
MaJbTO3HBIN.

XapakTepHuCTHKA CHPOIIOB MpeACTaBIcHa B Tabm. 1.

COpa)XUBaHHUIO MOABEPTaU CYCIIO C COIepPIKaHUEM CyxXHX BerecTB 17%.BpokeHue 0CyIecTBISUTH IPU TeMIiepa-
Type 28 ... 30C mpoxxkamu Saccharomyces cerevisipacs: Xl ¢ xonrentparmeii 160 mn/cm®. B kauecTse MuHe-
PaTbHOTO MHTAHUS UCTIONB30BATH AUTHAPOOPTOhOCHAT AMMOHHS, BHOCHMBIiT B KoTHaecTBe 20 /M,

C uenpio MPUMEHEHHUsI CHPOIIOB B IIPOU3BOCTBE 3TAHOJA M3yJaly Ipouecc ux copaxusauums. [lepex cOpaxusa-
HHEM CHPOIIBI pa30aBisuid BOJOI 10 coepykanus cyxux BeruectB 17%.Ilokasarenu OpoKeHHs MPEICTaBICHBI Ha PHUC.
1-3.

1. Tloxa3aTe/ i 3¢PHOBBIX CHPONIOB

Hopma
HanmenoBanune nokasarers . . [ JIIOKO3HO-
I'moko3HbIH ManbTo3HBIH .
MaJIbTO3HBIN
MaccoBast 10JI CyXHX BEIIECTB,
o 75,0
Y0, HE MEHEE
MaccoBas 101 peayIUpYIOLIUX BELUIECTB B IEpecUeTe
o 90,0 86,0 96,0
Ha CyxHe BerecTsa, %
MaccoBas 1071 TIIFOKO3EI B
A . 85,5 10,3 65,6
nepecyerTe Ha cyxue BemecTa, %
MaccoBast 107151 MajabTO3EI B
; . 2,0 72,6 253
mepecyeTe Ha cyxue BemecTa, %

YPaGora BhINONHEHA IO PYKOBOACTBOM A-pa GHon. Hayk, mpod. BITA O.C. KopHeesoii, 1-pa TexH. Hayk, mpod. BITA C.B.
Boctpukoga.
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Puc. 1. /IlnnamMuka HaKOIJIEeHHSI TAHOJIA MPH cOPAKMBAHUH CycJa U3

CHPOIIOB ¥ TPATUIIOHHOTO

HanmeHnee MHTEHCHBHOE HaKoOIUIeHHE 3TaHona (puc. 1) HaGmromamu npu cOpaKWBaHWM MAJBTO3HOTO CYCla, YTO
COTJIacyeTcs ¢ TPAINIMOHHBIMH PEACTABICHNUAMH O COpaXMBAHUHU PA3IMIHBIX CaXapoB CIIUPTOBBIMHU JIPOXCKAMHU.

AccHMUIIAINS caxapoB (puc.
[JTI0KO30-MaJIbTO3HOTO CHPOIIOB.
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Puc. 2. IlunamMuka yTHIN3alMH PeTyIHPYIOIINAX YTJIEBOAOB IPH
cOpakKMBaHUH CYCJ1a U3 CHPONIOB M TPAANIHOHHOI0
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Puc. S.I[HHaMl/lKa HHTCHCUBHOCTHU HAKOIJICHUA YIJVIEKMCJIOIO ra3a

B nuTeparype nMeroTcs cBeA€HHS, YTO IMEHHO KOJIN4ecTBO BbLneisttomerocs CO, CBsI3aHO €O CKOPOCTBIO 0OMeHa
BEIIIECTB, a CJICOBATCIIEHO, HAKOIUICHUEM CIIHPTA M 00pa30BaHHEM MOOOYHBIX MPOJYKTOB OpoxeHus. KpuBbie HHTCH-
CHUBHOCTH HAaKOIUICHUS TUOKCHIA yrieposa (puc. 3) UMEIOT BhIPAKEHHBIE MAKCUMYMbI, KOTOPBIE PACIIONIOKEHBI B Pa3-
JIMYHBIX HHTEPBATaX BPEMCHH. bobIryro ckopocTh BeiieieHuss CO, MpH YTUIIM3ALUU TITFOKO3bI B CPABHEHUHU C MAJIBTO-
30l MOXKHO OOBSICHHTH TEM, YTO OHA SBJSICTCS CAMBIM JICTKOYCBOSIEMBIM M SHEPTETHYCCKH 0O0JIee BBITOIHBIM UCTOYHH-
KOM YTJICBOJHOTO IMUTaHUS IJIS APOAOKEH.

U3 Tabnuipl 2 TakKe BUIAHO, YTO JIyUIIUE TEXHUKO-XMMHUUECKHE TIOKa3aTe HabIo1au pyu cOpaKMBaHUU Cyclia
U3 TIIIOKO3HOT'O CHUPOTIA, BBIXO CIHUPTA [0 CPABHEHHUIO C TPAJUIIMOHHBIM CYCIIOM TOBbIIIaics Ha 3,6%.

[TomyueHHBIC TaHHBIE CBUAETEIBCTBYIOT O TOM, YTO OpPOXKEHHE CyClla U3 CHPOIOB IpOTEeKaeT 0ojiee HHTCHCHBHO
10 CPABHEHUIO C TPAJAUIIHOHHBIM 3€PHOBBIM. TaK, KOHIICHTpaNus CIIUPTa B OpaXkke BO BCEX OMBITHBIX 00pa3iax JOCTH-
rajia MaKCUMyMa yke K 364, a y TpaJIuIIMOHHOTO CYClia U3 KYKypy3bl 3TO Ipoucxo o Ha 48 4. Beicokue nmokaszarenu
OpOXKCHHSI CUPOIIOB, MMO-BHIUMOMY, OOYCIIOBJICHBI YIAICHUEM OallTACTHBIX BEIIECTB B MPOIECCE MX MOYYCHUS, YTO
o0ycioBuiio Oojiee paBHOMEPHOE paclpe/ieieHUue APoxKeld B 00beMe Oposiiel KUIKOCTH, OOJIbIIeH 10CTYITHOCTHIO
cOpakMBaeMBbIX YIICBOIOB, COKPALICHUEM KOJIMYECTBA PACTBOPEHHOTO YIJIICKHCIIOTO Ta3a.

B cBsi3u ¢ peabsIBIsICMBIMU B HACTOSIICE BPEMsI BRICOKMMH TPEOOBAHMS K KQUECTBY CIIUPTA-PEKTH(HUKATA UCCIIe-
JIOBAJIN KOHIIEHTPAIUIO TpuMeceii B oTronax (tabdi. 3).

KonnenTpanus mpakTHIecKu BceX MICHTH()HUINPOBAHHBIX METaOOIUTOB MPH COpaXMBAHUN CHPOIIOB OBLIa HUXKE,
YeM y TPaJuIIMOHHOTO Cycla.

Kak BugHO u3 tabm. 3, 1poxoku 0osee paloHaIbHO aCCHMUIMPOBAIH YIIICBObI CPE/Ibl, COACPIKAIICH TIIFOKO3bI,
HaTpaBJICHHO CHHTE3HUPYS 3TAHOJ C OAHOBPEMEHHBIM CHIDKCHHEM YPOBHSI 00pa30BaHMs BTOPUIHBIX MPOTYKTOB

2. Tloka3artesu GPOKeHUs CycJia U3 CHPOIIOB U TPATULIHOHHOTO

TToxa3zarenu I'moko3nbIi | MajabTO3HBIH FH}OKOSO_“ TpanuuonHoe
MaJIbTO3HBIH

KonnenTtpamus criupra B Opaxke, %

00. 9,20 8,54 9,07 8,40
Turpyemasi KHCIOTHOCTh OpaXKH, Tpaj 0,4 0,4 0,4 0,45
HecOpoxeHHBIE yriIeBOIBI B OpaxKKe,

r/100cm® 0,30 0,35 0,20 0,40
Beixoj cniupTa, 1an/T yCIoBHOTO Kpax-

Maia 67,6 65,5 66,9 65,2




3. KauecTBeHHBIE MOKA3ATEIH OPAKKH,
0.y 4eHHOIi U3 PA3IHIHBIX BHI0B cyciaa, 10, % 06.

Cupon I'mroxo3HbIiH ManbTo3HbI# 1\/1;;1}:;((())33:;-171 Tpaﬂfyl'g(;HHoe
Aueranbaerun 27,3 15,8 65,5 25,3
Drunauerar 20,7 24,5 12,4 52,3
TIpomnanosn 18,4 47,0 79,0 100,6
N306yTanon 260,0 150,0 277,0 270,0
M3o0amunon 415,0 525,0 360,0 756,3
Cymma 741,4 762,3 793,9 1204,2

Opoxenust. KonmeHTpanus npakTHdeckn BceX HACHTH()HUIMPOBAHHBIX METAO00IUTOB NPH COPAKMBAHNH TTOTyICHHBIX CH-
pOTOB OBITa HIKE, YeM y 3epHOBOTO cyciia. OcOOSHHO 3TO CKa3hIBAIOCh HA CHHTE3€ BBICIINX CIIHPTOB.

MaxkcumanbHOe KOTHYECTBO KaXKI0H IPUMECH U UX CYMMBI HaOTIOJalIi B TPAIUIIOHHOM Opaxke.

Takum o0pazoMm, 3a CUET MPUMEHEHHS 3€PHOBBIX CHPOIOB B MPOM3BOJCTBE CIUPTa MOTYT OBITh PEIICHBI TaKHe
poOJIeMBl 3TOH OTpaciy, KakK IMOBHIMICHHE KAa4eCcTBA MOJIYyYaeMOTO IPOIYKTa, MOBBIIMICHHE TEXHHKO-?KOHOMHYECKIX
[oKazartejei CIupToBOro MpOU3BOJICTBA.

Kagenpa" Texrosrorus 6poguiasHBIX IPOH3BOACTB H BUHOACaHS , BI'TA
YK 664.858
O.JI. Op.1oBa, JI.B. ./IIICHBIIOBHD

CBOWCTBA CIIMPTOBOM JIPOBUHBI M EE UCTIOJIb30OBAHUE
B MTPOU3BOACTBE IEYEHbSA

[IprOpHUTETHBIM HANpPABICHUEM Pa3BUTHS KOHIUTEPCKOHM MPOMBIIIICHHOCTH SIBJISICTCS CO3[AHUE MHUIIEBBIX MPO-
JIIYKTOB "3I0pOBOTO" MUTAHMSI, CIIOCOOCTBYIOIINUX YKPEIUICHHUIO 30POBbhsI YeIOBEKa.

Oo6oraiieHne MyYHbIX KOHIUTEPCKUX U3AETUi (HYHKIIMOHATBHBIMH HHIPEJUEHTAMU MOXET OBITh TOCTUTHYTO ITy-
TEM HCIOJb30BaHUS B TEXHOJIOIMU KOHIUTEPCKUX H3ENIUIl CIUPTOBOM IPOOUHBI (CHIPOH) — 3TO OTXOJ CIHUPTOBOTO
MPOM3BOJICTBA TPH MOJYYSHUH STAHOJA TI0 TEXHOJIOTHH Pa3JeibHON yTHIM3auuK (pakiuii ocaxapeHHnoro 3aropa. On
obpasyercst B mporecce (GUIbTPOBAHUS 3aTOPa (CMECH MCXOJHBIX 3€PHOMPOAYKTOB C BOJOH, MPOIIEAIIAX MPOIECCHI
BapKd M OCAaXapuUBaHHs) U MPEACTABISIET COOON MONUIUCIEPCHYIO IUIOTHYIO MAacCy OJHOPOAHON KOHCHCTEHIMU OT
TEMHO-XKEJITOr0 0 KOPUYHEBOTO I[BETA, CO CICIM(DUUECKUM 3aMaxoM U BKycoM. Ee BBIXOJI MOCIIE IBYX MPOMBIBOK MPU
BaakHoctH 72%cocraBimsier 60 — 65%x mMacce BBeneHHOT0 3¢pHOBOTO Chiphs Wik 18,0 — 19,5%r Ha 1 man BeipaboTaH-
HOT'O CITUPTA, 4TO B 6 pa3 MeHbIIIe, YeM KOJMYECTBO MOIydaeMoil Oapbl [0 TPAIUIIMOHHON TEXHOIOTHH.

[Mosy4eHne ciupTOBO# APOOHUHBI OCYIIECTBISIETCSI [0 TEXHOJIOTMYECKOH cXeMe nepepaboTKU 3epPHOBOTO ChIPbs HA
9TaHOJ, KOTOpast MPUHIMITHAILHO OTIMYACTCS OT OOIIECHPUHATON cxeMbl. OHa MO3BOJISIET KapIHHAIBHO PELINTh eI
psil KaKk 9KOHOMHYECKOI'0, TaK M HKOJOTMYECKOr0 IUIaHa, 3HAYMTENIbHO WHTEHCH(HUIMPOBATH MPOM3BOACTBO CIHPTA,
MOJIYYUThb PsiZl IPOJIYKTOB, PaHbllle HE BhIpAOATHIBAEMbIX 110 TPAAUIHMOHHONW TEXHOJOI'MH, NPUMEHHUTh MPOTrPECCHBHBIE
METO/IbI TIepepaboTKH MOy (habpUKaTOB, PACIIUPSIONINE BO3MOXXHOCTH CIIUPTOBOTO MPOU3BOJICTBA.

B npuHIMOHATBHON TEXHOJIOTHYECKOM CXEME MpPEeAaraeMoi TEXHOJIOTHU HAPSILY € OOMIETPUHSTHIMU CTAAUAME —
MOJICOTOBKA CHIPhS, 3aTHPAHUE, Pa3BapUBaHKE, OCAXapUBaHKE, TOJYUYECHHUE U BBEACHHUE APOXKIKEH, 3aCEBHOTO MaTepuaa
B IPOIIECCe OPOKEHUST — UCCIIEA0BAH LENbIN PSIJ] MPOLECCOB, UCIOIb30BAHUE KOTOPHIX B TPAJAUIIHOHHONW CXeMe 03BO-
JISIET TIOJIYYUTh KAYECTBEHHO HOBBIN TEXHOJIOTHUECKHUU PEXKUM.

OCHOBa TEXHOJIOTHHU — IPOLECC Pa3/esICHHs 0CaxapeHHO 3epPHOBOIT MacChl HA TBEPAYIO U KUAKYIO (hasbl ¢ 1ENbI0
MOJyueHHs: cOPaKMBAaeMbIX YIJICBOJIOB B BHJE KOMIUIEKCA MajlbTO3a — IJIIOK03a — JIEKCTPUHBI B KHIKOW (a3e, aaiee
CIIEAYIOT TIepBasi IPOMBIBKA JPOOUHBI OT OCTATOYHBIX YIJIEBOJOB M OTBOJ 3TOI0 IOTOKA HA OCBETIICHHE COBMECTHO C
KOHILIEHTPUPOBAHHBIM CYCJIOM C MOMOIIbIO cenapupoBanus. KOHIEHTpalKs KUAKOr0 Cyclia, MOCTYMAaoIIero Ha opo-
JKEHHUE, PEryJIMpyeTcss COOTHOLICHHUEM M0/[aBaeMOro Ha 3aTHpaHUe 3epHa W BOJbI, a TAK)KE MOTOKOM [0J[aBaeMoil Ha
MPOMBIBKY BOJIbL. [IpOMBITasi IEPBbIN pa3 COMPTOBas APOOHMHA HAMPABISIETCS Ha HEHTPU(PYTUPOBAHUE JJIsI BTOPUYHON
MPOMBIBKH M BBIAEICHUS TBEPIOU (pa3bl ¢ BiIakHOCTHIO 70%, KOTOpasi ¢ MOTOKOM MOET OBITh HCIOJIh30BaHA KaK He-
MOCPEACTBEHHO ISl CKAPMIIMBAHHMS )KUBOTHBIM, TaK W JJISI CYIIKH C IIEIbI0 MOTyYeHHs BBICOKOKAYECTBECHHBIX 00Oora-
HIEHHBIX OEIIKOM MPOYKTOB.

Y PaGora BEIMONMHEHA O PYKOBOJCTBOM KaHJ. TeXH. Hayk, nou. BI'TA W.B. IInoTHukoBOH, KaHI. TeXH. HayK, nou. BI'TA
A5l OneliHUKOBOM.



CocraB IpOOWHBI 3aBHCUT OT MHOTHMX TE€XHOJOTHYECKHX (haKTOpPOB, B MEPBYIO O4Yepellb, OT COCTaBa M KauecTBa
HCXOJIHOTO CBIPBSI, & TAK)KE OT PEKUMOB MEXaHHUYECKO#, TEIUIOBOH M (hepMEHTATUBHOMN NECTPYKIMU Kpaxmaia u Oe-
KOB ITpH TOJIyYCHUH OCBETICHHOI'O 3€PHOBOIO CyCa.

CroupToBast JpoOMHA MMEET BHICOKYIO HAYabHYIO BJIaXHOCTH (0osee 250%Ha c.B.), YTO HE IO3BOJISET €€ IJIH-
TeIbHO XpaHUTh. [lo3TOMY TIenecooOpa3Ho ee 00e3BokmBaTh. [0 CBOEMy cocTaBy CIUpTOBas ApoOWHA OMU3Ka K MUB-
HOU apobuHe u Oapae crupToBOil. CXOMHBIM CHIPHEM B HCCIICOBAHHUAX Oblia miieHuIa. CpaBHUTENLHBIN COCTaB TPO-
JIyKTOB TPEJICTABIICH B TaOJ. 1, 0TKy/a BUIHO, YTO CIIUPTOBAs IPOOHMHA MO TAaKUM MOKA3aTelsIM, KaK CBIPOI POTEHH U
CBIPOW JKHP MPEBOCXOIUT MIICHUILY, IPOOHHY MUBHYIO U 0aply COIUPTOBYIO.

[Tupoko wCHOIB3yeTCs CIOCOO OLCHKH MHUTATSIHHOCTH KOPMOB B TaK HAa3bIBACMBIX KOPMOBBIX CIMHHIIAX. 3a
KOPMOBYIO CMHUITY IPUHAT 1 KT OBCA M B ATHX OBCSHBIX SAMHUIIAX BHIPAKAIOT MUTATEIBHYIO IIECHHOCTh BCEX KOPMOB.

IToka3aTenu kayecTBa APOOHHBI CHUPTOBOI B CPABHCHHH C IMIICHUYHOW MYKOH BBICIICTO COpPTa MPEJCTABJICHHI B
Tabm. 2.

Bbuosornueckasi EHHOCTh OEJIKOB XapaKTePH3yeTCsi aMUHOKUCIOTHBIM coctaBoM. CpaBHUTEIbHBIH aMHUHOKHC-
JIOTHBIH COCTaB MIICHUIIbI, CIIUPTOBOM Oap/ bl ¥ CIIUPTOBO# APOOHHBI TpecTaBiIeH B Tabi. 3.

1. XumMnueckuii cocTaB M MoKa3aTeJln KayecTBa KOPMOBBIX NTPOJAYKTOB

N Kopmo-
Haumeno- | Ceipoit Kot Chpoit Bas LICH-
BaHHE MPO- |MMPOTEHH, N 3oma, % po BOB, % e
gaTka, % xup, % HOCTB,
JyKTa %
e/l
TTenuna 11-12 2-4 1-2 1-2 65-75 1,19
/Jpobrna
CIIHPTOBAS 23-25| 11-1% 3—4 6-8 40 - 55 1,31
Jpobuna
[MBHAs 20-22| 15-17 3-5 5-17 35-45 -
Bapna
CIUPTOBAs 14 -16| 24 - 26 5-7 5-17 35-40 1,27
2. Iloka3aTes i KavyecTBa APOOUHBI CIIUPTOBOI
ITokazarens Myxa mueriinas JpobuHa criuproBas
BBICIIIETO COpTa
Bnaxunocts, % 14,0 7,9
KucnotHocTs, rpam. 2,5 2,0
BopomnornorurenpHas
CIIOCOOHOCTE, I/T 0,97 2,63
TLI0THOCTE, Kr/M® 455 519
YT01 €CTECTBEHHOTO
OTKOCa, Tpaj 375 35,5

3. AMMHOKHCJIOTHBIH COCTAB MUIEHUIbI, 6ap/AbI H APOGUHBI CIUPTOBO

TTienna Bapna criupToBas | Jpobrra ciuproBas
HaumenoBanue
AMHHOKHCIOTHI | o mr/lr % mr/lr % mr/lr

Oemka Oemka Oemka

AcnaparuHoBas
KHCJIOTa 0,51| 38,49 1,27 67,83 1,4y 54,88
Tpeonun 0,28 21,49 0,69 37,00 0,96 35,65
Cepun 0,44| 33,38 0,52 27,88 1,14 42,36
I'myramunoBas
KHCJI0Ta 2,69 | 204,65 3,62 188,47 6,31 235,16
Iponuu 1,50| 114,63| 1,55 83,11 2,37 88,26
Tnuuuna 0,37| 28,13 0,83 44,50 1,14 42,32




Ananun 0,33| 25,30 1,07 57,10 1,34 50,04
Huctun 0,39| 29,34 0,12 6,17 0,57 21,14
Banun 0,48| 36,81 1,01 53,89 1,12 41,87
MeTtnoHun 0,29| 21,72 0,27 14,48 0,3b 13,20
U3oneiinun 0,37| 28,51 0,66 35,12 0,85 31,73
Jletiuun 0,74| 56,10 1,41 75,60 1,82 67,67
Tuposun 0,42| 32,24 0,51 27,08 0,58 21,63
dennnananuy 0,59| 44,59 0,94 50,40 1,08 40,31
Tuctunuu 0,39| 29,88 0,58 31,10 0,50 18,49
JIuzuH 0,31| 23,55 0,66 35,39 1,10 40,94
Aprunun 0,57| 43,75 0,85 45,58 0,85 31,54
Hroro 11,41 869,82 | 17,000 911,26 24,29 905,56

AMMHOKHCIIOTHBI CKOP HE3aMEHUMbIX aMUHOKHUCIIOT MIICHUIBI, Oap/bl ¥ JIPOOUHBI CIIUPTOBON MPEICTABICH B
Tab5. 4.

Ha nepBom sTane apoOUHY CBIPYIO HCIIOJIB30BAIA B TEXHOJIOTHH CaXapHOTO MeueHbs B KojandyecTBe 5 — 12%g3a-
MEH PEIeNnTyPHOro KOJMYECTBA MIIEHUIHOW MYKH (0 CyXOMY BEIHIECTBY) IPU BHECEHUU B dMYJIbCHIO. M3BECTHO, 4TO
Ka4eCTBO TOTOBOIO [ICUCHBS 3aBUCHUT OT CTPYKTYPHO-MEXaHUIECKHX CBOMCTB TecTa. ILTOTHOCTD TecTa pu A00aBICHUN
ob6oratutens mamensiercs ¢ 1,32 no 1,26 rlem®, Braknocts ¢ 16,6 1o 19%. IIpuMeHeHHe APOOWHBI CIIOCOOCTBYET
VIIYUIICHUIO KAYeCTBCHHBIX MOKa3aTeNIeH: TI0T-

4. AMMHOKHUCJIOTHBI CKOP MIIEHHIIbI, 6apabl H APOOMHBI CIIMPTOBO

AMHHOKHCIIOTHBIN CKOp, % K CKOpy Oeska-
Heszamenunmast 9TaHOJa
T Muema | 0 | Canpronas
Tpeonun 53,73 92,49 89,11
Banuu 73,63 107,77 83,74
MeTHoHHH + LUCTUH 145,91 58,98 98,11
W3onetinun 71,27 87,80 79,33
Jletinun 80,14 108,00 96,68
DeHunanaHuH + THPO3UH 128,05 129,13 103,22
JIuzun 42,82 64,34 74,44
KPAC 32,87 26,19 11,51
B, % 67,13 73,81 88,49

HOCTb TIe€4eHbs ¢ 103upoBKoii apodunsl (10%) ymenpinaercs Ha 17,4%,HamokaeMocTs yBenuumnBaetcs Ha 18,3%.Pas-
paboTaHHOE IEYEHbE HE YCTYNaeT KOHTPOJLHOMY 0Opasily 10 COAEP)KaHWIO LEHHBIX MHUTATEIbHBIX BELIECTB, B HEM
00JIBILIC COACPIKUTCS HE3aMEHUMBIX aMUHOKHUCIIOT (TPEOHMHA, BAIMHA, H30JICHINHA, JICHIMHA, TU3UHA), MHHEPATbHBIX
BentecTB (Kaibiws, Gpocopa), Oeska, KISTIATKH U XKUPA, ITO TaCT BO3MOXKHOCTh COKPATHTH PACXO[] XKUPa B PELEHITYpe
HeYeHbs, YTO NPUBOIUT K CHIXKEHHIO €ro ce0eCTOMMOCTH.

Kak BuzmHO, cnmproBas IpoOHHA SBISETCS LEHHBIM IPOIYKTOM, COASPXKAIMM He3aMEeHHMbIE aMHUHOKUCIOTHI U
BBICOKYIO ITUTAaTSJILHYIO IIEHHOCTh, U MOXKET OBITH MCIIOJIb30BaHA B KauecTBE 00OraTUTEINsl B IPOU3BOJCTBE HE TOIBKO
caxapHOr'o IEYEHbs, HO U TAaKUX MYYHBIX KOHIUTEPCKUX M3JICNIUH, KaK OBCSHOE IEYEHbE, KPEKep, IPSHUKH, BbITICUCH-
HbIE 10Ty (hadpHKaTHI U JIp.

CIIMCOK JIMTEPATYPBI
1. Mwumankwi, }0.U. [ToxydeHue cymieHoH 10CHIMPTOBOM ApOOUHEI U €€ IPUMEHEHHUE B IIPOU3BOICTBE XJ1e000y-
JIOYHBIX m3aeauid : monorpadus / K0.M. Hlumarnkwuii, I'.B. Aradonos, B.A. BeipOsitkun. — Boponex : Uzn-so Bopo-

HEX. roc. TexH. akazn., 2007. -C. 19 — 22.
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MaKapOHHOIO H KOHAHTEPCKOTO npou3BoiacTB', BI TA

HNCCIIEJOBAHUA B OBJIACTU APXUTEKTYPbBI U CTPOUTEJIBCTBA

VIIK 624.154

/ao Yonr T, bIOHI"

BJIMSIHUE YTIJIA IIPM BEPIIMHE KOHYCA HA HECYI[YIO CIHIOCOBHOCTH ®YHJIAMEHTOB KO-
HUYECKOMN ®OPMBI

®yHnamMeHThl KOHUYECKOH (POPMBI MOT'YT OBbITh MPUMEHEHBI [UIS 3aHUH Pa3IMYHOTO Ha3HAYEHHs M YCIOBHH pa-
0O0TBI, HaNpUMeEp Ul PACHOpPHBIX cucTeM. [Ipu 3a0uBKe (yHIAMEHTOB KOHWYECKOW (hOpMBI BOKPYI HHUX 00paszyercs
30Ha yIJIOTHEHUs. B mpenenax Hee IPYHT YIUIOTHSETCA, MOBBIIIAIOTCA €70 MEXaHUUYECKUE XaPaKTEPUCTUKH, TUKBUAU-
PYIOTCS IpOCajiouHble CBOWCTBA. B oOmem ciydae Ha (yHIaMEHT mepelnacTcsi BHELGHTPEHHAs HAKJIOHHas cwia /.
DKCUEHTPUCHUTET CUIIBl € U YroJl €€ HAKIOHA K BEPTHKAIW O MOTYT M3MCHSTHCS B IIMPOKOM HMHTEpBaie Belu4yuH. B
psizie ciaydaeB MX MOXKHO HCIIOJIb30BaTh KaK PEryJISTOPbI HAPSHKEHHO-1e(h)OPMHUPOBAHHOT'O COCTOSIHUS. /15t yTOUHEHHMS
METOJIOB pacueTa KOHMYECKUX (YHIaMEHTOB M MX OCHOBaHMH BO BCEM JlMANa3oHE M3MEHEHHs Harpy3oK ObUIM IpoBe-
JIeHbl MHOTOYHCJIEHHBIE SKCIIEPUMEHTBI C MOJIETISIMU KOHMYECKHUX (DyHIaMEHTOB.

B pabore craBunack 3aa4a Uccie0BaTh BIMSHUE YIila NP BEPLIMHE KOHYCa Ha HECYIYIO0 CHOCOOHOCTh (yHza-
MEHTOB KOHUYECKOH (pOpMBI IpH AEHCTBUH BHELIEHTPCHHON HAKIIOHHOW Harpy3KH.

3 ?Z‘“ 2

Puc. 1.CxeMa OoNbITHOH yCTAHOBKH:
1 —npocTpaHCTBEHHBIH METAIIIMYECKUH JIOTOK C IIECKOM;
2— meTtaieckuit konyc; 3—unaukaropsl MY-10; 4 — peryar;
5—nportuBoBec; 6—rpys3bl

I

60° Ife

10,0cm
10,0cm
10,0cm
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Puc. 2. OnbiTHBIE MOIETH (PYHIAMEHTOB

YPaGora BEITONTHEHA 1O PYKOBOJICTBOM JI-pa TexH. Hayk, mpod. TI'TY B.B. Jlenenesa.
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Puc. 3.T'padukn 3aBucHMOCTH pa3pymiamoueil HArPy3KH OT yrJa
MpH BepiHHe KoHyca O npu & = 0u & (rpan):
1-0;2-75;3-15;4-225

DKCIEPUMEHTHI IPOBOJMIN B METAJIMYECKOM JIOTKE pasmepoMm 60x60x50 cm (puc. 1). Harpysky cosmaBaiu phl-
YaroM ¢ MEPEaTOYHBIM YHCIOM, PaBHBIM MSTH. [lepemerieHus MOJAENd B ypPOBHE MNOBEpXHOCTH (S-OCaaky, U-
TOPU3OHTAIBHOE CMEIIEHHE, i-KpeH) u3Mepsuin uHankatopamu MU-10, NpUKpEIICHHBIME K HE3aBUCUMON METajUTye-
CKOH perepHoi cucTeme.

Mogenn GpyHIaMEHTOB — METAIUIMYECKHE KOHYca BbicoToi 10 cM ¢ yriom mpu Bepiuune o: 60, 45, 30 (puc. 2).

Pe3ynbTaThl SKCIIEPUMEHTOB C KOHYCaMH, 3a0UTHIMH B TPYHT, IPUBEICHBI HA puc. 3u Tabi. 1.

1. ®yHKkuMH 3aBUCHMOCTH pa3pylmiaouieii HAarpy3KH oT yriia
TpU BepIIHHe KOHyca O npu & = 0

3 Fu(o)=Aa? +Ba +C

0 F.(a) = 6,670 *a?~ 0,01 + 0,9

7,5 Fu(a) = 510“a?- 0,002% + 0,6

15 F.(a) = 6,670 *a?— 0,25 + 1,05
22,5 Fu(a) = 1,6710%a? + 0,012% + 0,075

3aBHCUMOCTH BEIMYHMH Pa3pyIIAONIMX HArPY30K OT yIjia IpH BEPIIMHE KOHyca O MPEICTABICHBI YPABHEHHAMHU
Buja (tabi. 1):

Fu(o) = Aa? +Ba + C.

CIIMCOK JINTEPATYPBI

1. AneiinukoB, C.M. MeTroJ1 rpaHUYHBIX 3JIEMEHTOB B KOHTAKTHBIX 3aJayax Ul YIPYIHX IPOCTPAHCTBEHHO He-
oxHOpoaHbIX ocHoBanui / C.M. Aneiinukos. —M. : U3a-8o ACB, 2000. — 754.
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4. Ypmanmmua H.D. HoBble MpOEKTHBIE PElIeHHs CBalHBIX (YHIAMEHTOB TSDKEJBIX 3JAHHN U COOpYKeHwid //
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113 -120.
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U3MEHEHUE ®U3UKO-MEXAHUYECKHAX XAPAKTEPUCTHUK KJIEEHOWM JPEBECUHBI ITPU DKC-
IVIYATAIIUHN
B YCJIOBUSAX ATPECCUBHOWM CPE/JIbI

B 31aHMAX ¢ XUMHYECKH arpecCUBHON CPEOH, TJIe METALTUYCCKUC U KEIe300€TOHHBIC KOHCTPYKIMH OBICTPO Te-
PSIIOT HECYIIYIO CIIOCOOHOCTB, IeslecooOpa3Hee MPUMEHTh JepeBSIHHbIC KOHCTPYKIHNH. [Ipn IpoeKTHpOBaHUH KOHCT-
PYKIHK OONBIIMX Pa3MEpOB, PAa3IUUHBIX (POPM CECUCHHUS M OYCPTAHUS UCIIOIH30BAHHUE JPEBECUHBI ICIBHOIO CCUCHHUS
KpaitHe 3aTpyaHeHo, To3ToMy ¢ 40 rr. XX B. KOHCTPYKIMU CTaJId U3TOTOBIATH U3 IPEBECHUHBI KIICCHOTO CeYcHUs. B
CBSI3M C OTHM HEOOXOAWMO 3HATh OCTATOYHYIO IIPOYHOCTH KIICCHOH JAPEBECHHBI NP U3THOE TTOCTE IIUTEIHHOTO JACHCT-
BHSI arpeCCUBHOM cpefibl. MI3MeHeHre 0CTaTOYHOW MPOYHOCTH B 3aBUCUMOCTH OT BPEMEHU 3aMauyMBaHUs U arpeCCUBHOM
cpelsl npecTaBieHo B Tabi. 1.

1. BiusiHMe akTHBHO¥ cpe/ibl HA KPATKOBPEMEHHYI0 POYHOCTh
KJICeHOM ipeBeCHHbI IPH H3rude

OcraTo4yHast MPOYHOCTH 00Pa3IOB MOCTE IJTH-
Kukas cpena TEJILHOTO JeUCTBHs cpelibl, %0

30 muH 1lyq 24 244 7cyt
BomonpoBoaHas Boga 77 - 61 58 55
CoseHas Boga
(xonuentpanus 30%) 75 63 46 45 42
Kayctuueckas cona
(xonuentparus 10%) 78 77 68 33 15
A3oTHast Kuciora
(xonuentpanus 10%) 94 75 40 37 36
CepHas Kuci0Ta
(xonuentparus 10%) 64 45 45 43 38
VYkcycHas kucnoTa
(xonuentpanus 20%) 81 36 35 32 31

Kak BuzmHO U3 Tabnus! 1, tpeBecHa KIIEEHOTO CeYEeHUs MO-pa3HOMY pearupyeT Ha JeiiCTBHEe arpecCUBHBIX CpPe.
Tak, BOJOIPOBOIHASL BOAA CHWXKAET MPOYHOCTh B 2 pasa. JleiicTBHe Apyrux cpej okasbiBaeT Oojiee HeOIaronpusITHOS
BO3ZICHCTBHUE. TMPOYHOCTh MaJaeT B HECKONBKO pa3. Kak m3BecTHO, cepHas KHUCIOTa pa3pyllaeT APEBECHHY IETHHOTO
CEYeHUs, T.€. OCTATOYHAs IPOYHOCTH paBHA HYJIO, a B JPEBECHHE KICEHOI'0 CEUCHHS OCTAaTOYHAs MPOYHOCTH Ha 7 Cy-
TKH ICUCTBHUS CPEIbI, IIPH MCIIBITAHNK Ha U3rH0, paBHa 38%0,4T0 00BICHIETCS pabOTOM KIIEEBOM POCIOUKH.

s ynoOcTBa POTHO3UPOBAHUS (UIUKO-MEXaHHIECKAX XaPaKTEPUCTHK OBUIM TMOJYYCHBI AMIMPHICCKHUE 3aBH-
CUMOCTH TPOYHOCTH. AHAJIOTUYHBIMU 3aBHCHMOCTSMH OIMCAHBI MPOLECCCHl HA0YXaHUS M TMOTJIONMICHHUS arpecCUBHOU
cpensl. JJaHHBIC 3aBHCUMOCTH MPEICTABICHEI B Ta0M. 2.

CHIDKEHHE MPOYHOCTH OT JUIMTEIBHOTO JEHCTBHUSI arpecCHUBHBIX Cpell B MOAABIISIONIEM OOJBIIMHCTBE ClIydacB
MIPOMCXOJIUT 10 CTENIEHHOW 3aBUCHMOCTH HM3-32 OCHalJICHHUsT MEXMOJIEKYIISIPHBIX CBSI3€H, CBI3aHHOTO C MPOLIECCOM Ha-
Oyxanus. B Teuennu 60 ... 120MHH MPOMCXOANT 3aI0JHEHHE IIYCTOT B JPEBECHHE, TIOCIIE YETO NPOLECCHl HA0YXaHHs U
MIOTJIOIICHHS CTAa0MIM3UPYIOTCS.

Tocite BO3aEWCTBHS arpecCUBHOM cpebl y 15% 00pasioB paspylieHne UMeENI0 aiAre3doHHbIN xapakrep (puc. 1).
Taxoe nmoBeneHne MaTeprala BEI3BAHO MAJICHUEM MPOYHOCTH KJIEEBOM MPOCIONKHU MO I€MCTBUEM KHCIIOT U IIEJI0UEH.

YPaGora BBIIOTHEHA TI0] PYKOBOACTBOM KaHI. TexH. Hayk, zoi. TI'TY O.A. Kucenesoii i 1-pa Texm. Hayk, npod. TT'TY B.IL.
Spuesa.



IMocre BO3MEHCTBHS caMOi pacpoOCTpAaHEHHOMN JKUIKON cpelibl (BOa) MONTOBEYHOCTD mamaeT B 2 pasa [2]. [Tomy-
YeHHas NPSAMOJIMHEWHAA 3aBUCHMOCTh HAHECEHA HA IPaMK 3aBMCHMMOCTH JOJITOBEYHOCTU OT HAIPSKEHUS VIS TIOCTO-
SIHHBIX TeMmIepatyp (puc. 2).

2.3aBHCHMOCTH MPO4YHOCTH, ﬂaﬁyxaﬂuﬂ H NMOTJIOICHU A aneCCI/lBHOﬁ Cpeabl OT BpEMEHU neficTBUs arpeccuB-
HBIX Cpel

XKunkas cpena o = f(), MIla H=f(), % W,,=f(9, %

Conenas Boga
(xonuentpauus 30%)| 39,89°% | 0,403 Irr+ 3,647| 10,61 It + 18,72

KayCTqucxaﬂ coga
(konuentpamus 10%) 7,74 It + 48,32 4,160 11,94 It + 20,17

A30THas KHCI0Ta

(konuentparust 10%) 43,4801 4,442 6,792 Int+ 24,21
CepHas kuciora
KOHIEHTpaIlHsI ) , ' , ’ , i+ 30,

P 10%)| 33,417%0° 6,608 5,613 It + 30,34

YKcycHas Kuciora
(konuentpamus 20%)| 29,55°%° | 0,821 It + 4,314| 4,919 It + 32,47

Puc. 1. O6pa3zen nocJie pa3pymeHust:
4 — KOTe3UOHHOTO; O — a/iIre€3NOHHOTO

g, [c]
7
\ A —8C
6 ¢ —40C
\ \ g —60C
5
LN\




Puc. 2.3aBHCMMOCTH J0JITOBEYHOCTH OT HANIPSIZKEHUSI
NPH MONEPEeYHOM U3rude MJsi 2-CI0HOM KiIeeHOi ApeBeCHHbI
Jlnst mporHo3upoBaHUs TOJITOBEUYHOCTH KIJIEEHOW IPEBECHHBI MOCIE BO3IAEHCTBUS JKUIKOW BOJABI ONpeEeieHa IM0-
TpaBKa.

At,, = —0,01% + 16,58.
CIIMCOK JINTEPATYPBI
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BJUSHUE KEPAM3UTOBOM KPOIIKHA HA ITIPOYHOCTD
I'NIICOBETOHA C 3AIIOJIHUTEJIEM U3 CALIO

[IpuMeHeHHe TMICOBBIX BSDKYIIMX Ul pa3pabOTKH HOBBIX 3((EKTUBHBIX CTPOUTEIBHBIX MAaTepHaoB M M3IEINi
SBJISIETCS TIEPCIIEKTHUBHBIM, TaK KaK THIICOOETOHBI OTIMYAIOTCS JIETKOCTBIO, HU3KOH TEIUIO- U 3BYKOIIPOBOJHOCTBIO, BBICO-
KOH OTHECTOMKOCTBIO M IEKOPATUBHOCTHIO. [IpOM3BOACTBO THIICA ABIISECTCS 3KOJIOTHYECKU YHCTHIM II0 CPaBHEHHIO C JPyY-
TMMH MUHEPaJbHBIMU BsDKYIIUMH. CO31aHNe HOBBIX THIICOBBIX KOMITO3UTOB IO3BOJIET PEIlaTh BaXKHEHIIYIO 9KOJIOTHYe-
CKYIO IPOOIIeMy YTHIIN3ALHUHU IIHPOKOTO CIIEKTPA MPOMBIIUICHHBIX OTXOJ0B KaK MUHEPaJIbHOM, TaK U OPraHUYeCcKOH IpH-
pOIBI.

B xauecTBe HANOJHUTEINS B MEIIKO3EPHHUCTHIE OSTOHBI HA OCHOBE THIICOBOTO BSDKYIIErO MCIOJIBL30BAJIM CYXHE ac-
6ecrouementaeie otxonsl (CALIO) ¢ moaynem kpynHoctu M, = 5,5. /][5 yBenuueHUs] IPOYHOCTH OBLIO MPEITOKESHO
BBOJIUTH KEPAaM3UTOBYIO KPOIIKY, Pa3eJICHHYIO IO (Gpakuusim co cpeaHuM pazmepoM rpanyn D= 0,63; 2,5; 51 10 mm.

Kepam3ut — 5KOJOTMYECKH YHCTHIH NpOAyKT. BeneHeHHass 1 000%OKeHHas TJIMHA MPHOOpPETaeT CTPYKTypy 3a-
CTBIBLIECH MEHBI. BETOHBI HA OCHOBE KEPAM3HTA IO TEIUIO3BYKOU3O0JIAIUOHHBIM CBOMCTBAM, BJIAr0O- U XUMUYECKOM CTOM-
KOCTH HE TOJIEKO HE YCTYNAIOT OOBIYHBIM M JIETKMM O€TOHaM, HO ¥ MPeBOCXoasT ux. OHUM M3 JOCTOMHCTB MaTepHana
SBIIAIOTCS €r0 BBICOKUE TEITIOM30JIIIMOHHBIC CBOMCTBA, YTO JENAET €ro MPEANOYTHTEIbHBIM P HCIIOJIb30BAHMH, KaK
B TEIUIBIX, TaK W XOJIOJHBIX KIMMaTHYECKUX YCJIoBUsAX. KepaM3anToOeTOHHbIE M3eNHsl XapaKTepU3YIOTCs TaKXKe BbICO-
KUMH 9KOJIOTMYECKUMHU CBOHCTBAMH.

B ucxonuslit matepuan ¢ copepxkanuem 20% CALIO BBOamIM KEpaM3UTOBYIO KpOIIKY B KonuuectBe 25, 50u
75% o1 maccel CALLO.

KparkoBpeMeHHbIE MeXaHHMYECKUE UCIIBITaHUS THicoOeToHa ¢ 3anoiauuteneM n3 CALIO u kepaM3nuTa pOBOJHIH
B PEXKHMME 3aaHHOW CKOPOCTH HArpy»keHus MpHu u3rubde Ha obpasmax pasmepamu 20x20x120mm. McnbsiTaHus mpoBo-
nuid Ha aboparopHoM crenze [1]. Tlo pesysaprataM UCIBITAHHN TTIOCTPOCHBI 3aBUCUMOCTH MPOYHOCTU OT COICPIKAHUS
KepaM3HUTOBO# KPOLIKH ISl pasHbIX Gpaxuuii (puc. 1).

U3 pucyHka BUIHO, YTO BBEICHHE KepaM3HTOBOH KpomkH ¢pakumu ¢ D = 0,63 MM NPUBOAUT K YBEITHYCHHIO
MIPOYHOCTH ITPH MaKCHMAaJIbHOM ee comepxkannu /5% ot macce CALIO. ®pakimst ¢ D = 2,5MM IPUBOIUT K YBEIHYC-
HUIO MPOYHOCTH IpH comepxkanun ee 50u 75%. Dpakims ¢ D = 5MM yBeIUUHUBaCT MPOYHOCTh OSTOHA IPH COICPIKAHUN
25u 50%.1Ipu conepxanuu 25u 50% dpakuuu ¢ D = 10Mm Takke npoucxoaut poct npounoctd. Conepxanne 70%
¢dpakuuii ¢ D= 10u 5mm, a Takke 25% dpaxrwmii ¢ O = 0,63u 2,5MM NPUBOANUT K CHHKCHHIO ITPOYHOCTH.

Takum 00pa3oM yBeIHYeHHE NMPOYHOCTH IIPH BBEACHHU MEIKOPAa3MEPHBIX TPaHyJl MPOUCXOAUT IPH MAKCHMallb-
HOM HX cojiepkaHuu. J{st KpynmHOpa3MepHbIX (pakuuil MPOYHOCTh YBEJIMYMBAETCS PU BBEICHUM MHUHUMAaJIBHOTO MX
KoJIM4ecTBa. ITO 0OYCIIOBICHO TEM, YTO BBEJCHHE OOJIBIIOrO KOJMYECTBA KEPaM3UTOBOM Kpowku ¢pakiuu ¢ D= 5n
10 MM IIPUBOJMT K TOMY, YTO HE XBaTaeT BSDKYLIETO JUis oOBoJakuBaHus Hanonuurens. [Ipu cogepkannu 75% dpax-
iu ¢ D = 0,63MM KepaM3HT 3aroJHsIeT NPOCTPAHCTBO MEXIy Ooiniee KpynHbIM 3anosnuteneM — CAILO, yro yBennuu-
BaeT IUIOLIAJb ¥ TOBEPXHOCTh KOHTAKTA 3aIlOJHHUTENS C BSDKYLIMM M IPUBOIMT K YBEIHMYCHUIO POYHOCTH.

YPaGora BEIMONHEHA IO PYKOBOACTBOM A-pa TexH. HayK, mpod. TI'TY B.II. fpnesa.
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Puc. 1.3aBHCHMOCTH POYHOCTH (6) FHIMCOOETOHA OT MPOLEHTHOTO
coaep:kanus (S u pa3mepa rpanya (HuQpbl Y KPUBBIX) KEPAM3UTOBOI KPOUIKH
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BJIMAHUE YIVIEPOAHBIX HAHOMATEPHAJIOB
HA CBOHCTBA CTPOUTEJBHBIX
KOMIIO3NIINOHHbIX MATEPHUAJIOB

[Ipy npoeKTHPOBAaHUM KOHCTPYKLHH CYIIECTBEHHYIO POJIb HI'paeT BbIOOp Marepuana — 6eroHa. Ot Hero Oyzer 3a-
BUCETh MIPOYHOCTb, HAJIS)KHOCTh KOHCTPYKLIMH M COOPY)KEHHs B IIeJIoM. B mocienHee Bpemsi B CBS3M € pacrpocTpaHe-
HHEM HaHOTEXHOJIOTHH TOBBIIICHHBIH MHTEpec HaOJofaeTcs B 00JACTH HCIOJIb30BAaHHS HAHOMATEPHUAIOB B CTPOM-
TenbeTBe. HaHOOETOH 00NafaeT MperMyInecTBaMu Tepea OOBIYHBIM OCTOHOM Onaromapsi CBOCi 0co00#l CTpPYKType,
3aJaBaeMoil Ha HaHOypoBHe. [Ipu 3TOM pa3paboTka peuentyp M TEXHOJIOTHH, HCIIOJB3YIOMIMX 3TOT HOBBIM IOJIXON,
HaXOJMTCS B HACTOsIIEE BPEMs Ha HA4YJILHOM CTaJMH, HO yXKE MOXKHO CKa3aTb, YTO 3TO HAIpaBJICHUE MMEET MepCIeK-
THBHOE Oymy1iee.

Crenyetr OTMETHUTH, YTO NMPAKTUYECKOE HCIIOJIB30BAHUE AOCTIDKEHUN (PyHIaMEHTANbHONW HAayKHW B 00JIACTH HAaHO-
TEXHOJIOTHH IUIsl CO3/1aHMs CIELHUAIbHBIX MOIU(PHUKATOPOB It OETOHOB SIBISIETCS] OHUM M3 OCHOBHBIX HAIPaBICHUH
Pa3BUTHS MPUKIATHON CTPOUTEIBHON HAYKH U MaTepHalOBEACHN. B naHHOM cityuyae rmokasaTelieH 3apyOeKHBII OTIBIT.
Tak, HanpuMep, COBPEMEHHOE ITPOU3BOICTBO OETOHOB M CTPOMUTEIBHBIX PACTBOPOB B Pa3BUTHIX CTPaHAX MHPA OPHEH-
TUPOBAaHO MMEHHO Ha NMPHMEHEHHE MOAMGHUINPOBAHHBIX COCTABOB. B OTAENBHBIX CTpaHaxX ypOBEHb HCIIOIb30BaHMS
Mo uduIMpoBaHHBIX 0eTOHOB M pacTBOopoB nocturaer 100%.BaxHbIM sBisieTcst U TOT PaKT, 4TO HAHOOETOH — CTPOH-
TEJIbHBII KOMITO3ULIMOHHBIH MaTepuall, SIBISETCS TAK)KE BBITOAHBIM C 9KOHOMHYECKOH TOUKH 3pEHUSL.

OIHHUM M3 TAKHX MOAU(DHUKATOPOB MOXKET CIIYXKUTh yriiepoanblit HanoMarepuai (YHM) "Tayuut”, mpou3BocTBO
KOTOPOr'0 B MPOMBINUIEHHBIX 00beMax (2,5 ... 3t B rox mpu cebecroumoctu mo 0,18 ... 0,22 $) nanaxeno B r. Tam-
6oBe Ha 3aBozxe "Komcomouenr”. Yraepoansiii Hanomarepuan "TayHuT" mpeacTaBisieT co00il ofHOMepHBIE HaHOMAC-
mraOHble HUTEBHAHBIE OOPa30BAHUS MOJMKPUCTAUIMYECKOTO rpaduTa B BHUAE CHIMYYEro MOPOIIKA YEPHOTO LBETA.
I'panysnsl HaHOMaTepHana MUKPOMETPHIECKUX PA3MEPOB UMEIOT CTPYKTYPY CIyTaHHBIX IIyYKOB MHOTOCTEHHBIX TPYOOK
(MWNT). Taynut oGnamacT psaoM YHHKaJIbHBIX CBOWCTB. XMMHYECKON U TEPMUYECKON CTAOUIBLHOCTBIO, 3HAUUTEIb-
HOIi IPOYHOCTHIO, BEICOKMM 3HAYEHHEM yrpyroi aedopmarmu, ruOKocTsio U ap. [3]

Bonblryto KOMMEpUYECKYIO NMEPCHEKTUBY MMEET MPOU3BOJACTBO KOHCTPYKIMOHHBIX HAHOKOMIIO3HMTOB, MPEACTAB-
JSIFOLIMX CHCTEMBI PACTpENEICHHBIX B MAaTPHLE YCHIMBAIOIINX HAHOBOJIOKOH. Moan(uIupoBaHHbBIE HAHOBOJIOKHAMH
YHM KOMIIO3HUTBHl OTJIMYAIOTCSl MOBBIIIEHHBIMH MEXaHMYeCKUMH cBoiicTBamu. IloBbiieHne (Gu3nKo-MeXaHHYECKUX
CBOHCTB KOMIIO3UTOB IO CPABHEHHUIO C IEMEHTHBIMH MaTepHalaMy OOBICHICTCSI H3MEHEHUEM CTPYKTYPBI MaTepHaIoB
¢ no6aBkamn YHM: noBbIeHneM 0JHOPOAHOCTH CTPYKTYPBI, CHIDKEHUEM MUKPOIIOPHCTOCTH, YBEJIMYEHUEM IIIOIIAAN
KOHTaKTOB MEX/y YaCTHUI[AMH pa3HbIX (a3,

Jnis mosyueHHs: CTPOMTENBHBIX KOMITO3MLIMOHHBIX MAaTEpUaIOB IPEIIONIAracTcsi BBOAUTh B PACTBOPHYIO CMECh
(mopraanauement M 400, kBapIieBbIii IIECOK ¢ MOIyJieM KpymnHocTH 2,5-2,0,B0/1a) U yriiepojaHble HaHOTPYOku "Tay-
nut". McnpiTaHns Ha MPOYHOCTH Ha C)kaTHe NpoBo ek Ha npecce MIT-500.

Y PaGoTa BBIMONHEHA O PYKOBOACTBOM KaHA. TexH. Hayk, gou. TT'TY H.B. Kysuenosoii u n-pa sxoH. Hayk, npo¢. TI'TY
B.B. XKapukosa.
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Conepxxanre YHM "TayHuT" 0T Macchl BXKYILETO

Puc. 1.TIpoynocTs 06pa3oB Ha c:KaTHe
(7,1 MIla —npo4yHOCTH 0Opa3la MEIKO3EPHUCTOr0 GETOHA)

PesynbTaThl 5KCIEPUMEHTOB ITOKa3ajly, YTO MPOYHOCTh Ha CXKaTHe 00pa3oB KOMIIO3UIIMOHHBIX MaTepHAaIOB B CO-
craBe. 1eMeHT, mecok, YHM "TayHut" mo cpaBHEHHIO ¢ 00pa3maMu [EMEHTHO-IIECYaHOro pactBopa 1:3 Bo3pacraer
6onee yem Ha 50% (pu comepkannu YHM 0,000110 0,1% ot maccel obpasua). Yeenuuenue conepxkanus YHM
"TayHuT" B COCTaBe KOMIIO3UIMOHHBIX MaTEpPHaIOB OKa3bIBACT HECYIECTBEHHOE BIIMSHHUE HA MOBBILICHUE POYHOCTH
00pasIoB.

VBenuuenne GU3NKO-MEXaHUIECKUX XapaKTEPUCTUK MaTepHaia JAejaeT BO3MOXKHBIM €ro HIMPOKOE NPUMEHEHHUE B
NPaKTHKE, 2 UIMEHHO B IIPOM3BOJCTBE CTEHOBBIX OJIOKOB, (yHIIaMEHTOB, KOHCTPYKLHH C IOBBIILICHHOW KOPPO3UHHON
CTOMKOCTBIO, KOHCTPYKIIUH MOCTOB U T.II.

Takum 00pa3oM, pe3ysbTaThl IKCIEPUMEHTOB MMOATBEPAMIN BO3MOXKHOCTD MOMYYCHUs] MOAU(PHUIUPOBAHHBIX YTI-
JIEPOIHBIMH HAHOTPYOKaMH CTPOMTEIBHBIX KOMIIO3UTOB C YIYYIICHHBIMH (PU3UKO-MEXaHHYESCKUMHU XapaKTePHCTHKA-
Mmu. Huzkas cebecTonMOCTh KOMIIO3UTOB JIOCTUTAETCs 33 CUET COKpPAIICHHS PACcX0/a BSHKYILETro U TOPOrOCTOSIINX J10-
0aBOK.

JanpHeHmmM 3TaroM UCCieJOBaHUs SBJISETCS MOMCK Hanbojiee ONTHMAILHOTO BApHAHTA MPOHOPLHA KOMIIOHEH-
TOB MaTE€pHaJIa, a TAK)Ke M3y4eHHE NPOLIECCOB TBEPACHUS U Nociienyonero B3aumoeiicteus YHM ¢ cocraBnsrommmu
CTPOUTEIBHOIO KOMIIO3UTa U BO3MOXKHOCTD BBEJICHHS PA3IMIHBIX JOOABOK B KOMIIO3UI[HOHHBIE MATEPHAJIBI.

CIIMCOK JIMTEPATYPBI
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Kagpenpa" Apxurexrypa u ctpoureisctso 3qaaui', TI'TY
YK 72.01
AJL Jerenepa®

APXUTEKTYPA KAK CJIEJCTBHUE
INCUXOJOTNYECKOI'O OIIBITA

MOL[CHL l'IOTpe6HOCT€I7[ YCJIOBCKA C TOYKHU 3PCHUA IICUXOJIOTOB NPCACTABIIACTCA B (bOpMe TPEYTroJibHUKa, B OCHO-
BaHHWH KOTOPOI'0 HAXOAUTCS MEPBUYHOC! 6630HaCHOCTL, c€aa, COH. OOecIeunB 3TH KU3HEHHO BasKHEBIC IIO3UI WM, 4€JI0-
BCK MIIECT BO3MOXHOCTH CaMOYTBCPKACHUS. Bosnukaer xenanue 06HlaTLC${, 3aHATh CBOIO "HI/IHIy" B 06HICCTB€HH01>1
KU3HHU, pa60TaT},. Cneuy}omaﬂ CTYIICHb — CaMOBBIPAKCHUC. CraB YCIICHIHbIM, 06€CHC‘IGHHLIM, YCJIOBCK 3a1yMbIBACTCA
0 peann3anuun COOCTBEHHBIX OMOIIMH, OIIbITA. 3,H€CL BCTYNAKOT B CUJIYy TaKHUC MOHATHA, KaK TBOPUCCTBO, YBJICUCHUC U

YPaGora BEIMONHEHA IO pyxoBozacteom ct. npen. TI'TY H.M. YecHokoBoii.



T.1. W, HaKOHel, BEpPIINHOH, TIIABHON MOTPEOHOCTHIO YEJOBEKA, MPH YCIOBHH, YTO BCE OCTAJBHBIC yIOBICTBOPEHEI,
SIBIISICTCA €T0 TyXOBHAsS )KU3Hb.

ApXUTEKTypa CBs3aHa CO BCEMU HA3BaHHBIMH BBIIIC CTYNCHsAMU. Ee n3HavanbHas QyHKIUS — 00ECICUYUTh BO3-
MOJKHOCTh CYIIECTBOBaHMS, BEDKHBAHUA. B apXuTeKType 3aKIII0YeH OJUH U3 CIIOCOOOB BBIPAKECHUS COIMAIBHOTO YCT-
poiicTBa, pazianumid. {1t 3014ero oHa npeacTaBisieT co00H BO3MOXKHOCTD YJOBJIETBOPUTH HOTPEOHOCTH CaMOBBIpaKe-
Hus. KyneTypHOE IPOCTPaHCTBO, YaCTHIO KOTOPOTO BBICTYIIACT PYKOTBOPHAS Cpela, MOANCPKUBACT TyXOBHYIO )KU3Hb.
Kaxxiast mo3uiys Haluia CBOE peaibHOe BBIPAXKEHUE B MPUEMaX W MPHUHIUINAX PEHICHUS apXUTCKTYPHBIX 00BEKTOB, UX
BHYTPECHHETO HAIMTOJHEHMS KaK PEaKIns Ha UMCIOIIUICS ICUXOJIOTHYECKUI OTBIT YeJIOBEKa.

Co3nanue cpensl OOMTaHUS — CaMblil JPEBHUH, a TOTOMY HauOoJee YCTOHYMBEIA HaBbIK. B HeM xpaHurtcs uHpop-
MaIys O croco6ax BEDKMBAHMS HAIINX MPEIKOB, KOTOPas B ATIOXY IITOOAN3AIIMH yTPAYNBACT CBOIO aKTyalbHOCTh, HO
HMMCHHO B HEW COJIEPKATCSA YePTHI TOTO, YTO B APXUTEKTYpE MPUHSITO HA3bIBATh PErMOHAIBHBIME 0COOCHHOCTAMU. Ecim
MTOCMOTPETh Ha TO, KaKUM IPEICTABIAIOT ceOe KHUI0e MPOCTPAHCTBO M COOTBETCTBYIOIINE €My (DOPMBI )KUTEIH €BPO-
neiickoii wactu Poccun u, k npumepy, Mtamuu, To MOKHO OOHAPYXKHUTh 3HAYUTEIBHBIC pa3iuyus. B mepBoM ciydae
HaOJIOaeTCsl OTCYTCTBHE €NMHOOOPa3ms pelIeHuH, CTEPEOTHIIOB, EHCTBUS perJaMeHToB. HalmIo mOmBITKA 3aUMCT-
BOBaTh "MHO3eMHBIE" (OPMBI, TIOJpaXKaTh EBPOIIEUCKUM 00pasiaM, JeMOHCTPUPYS, TAKIM 00pa3oM, MPUHAIICKHOCTD
K "BBICOKOMY", OIIPEAEIEHHOMY COLMaJbHOMY CJIOIO, YTO JajieKO HE BCErja COOTHOCHTCS C JIMYHOCTBIO XO35MHA,
CTpPEMIICHHE TIPOSIBUTEH CBOIO MHIMBUAYAJIbHOCTE (BBIACIATHCSA M3 TOJIIBI), IOKA3aTh MOCTATOK M BRIAYMKY. BaxHee To,
Kak BBIIAOUT "000souka”, a He yN00CTBO M (PyHKIMOHAIBHOCTh MPOCTPAHCTBA. TEXHOJIOIHH, MaTepualbl CTPOUTEIb-
CTBa BCE €€ B CTaJNH OCMBICIICHH. 37IeCh MOXHO YBHIETh KaMEHb U JEPEeBO, aKTyalbHBIE B TOW ke EBpome mHOrO-
CJIOMHBIC KOHCTPYKIIMU U Ipyrue "HOy-Xay", KOTOPBIC MBITAOTCS aJalTHPOBAaTh MECTHBIC CTPOUTEIH, HO Yalle BCEro
6e3ycnenHo. /o cux mop oTCyTCTBYET IPEACTaBICHHE O TOM, UTO SBJSACTCS JTYULINM I JAHHOH MECTHOCTH, COOTBET-
CTBYET €€ pecypcaM U YCIOBUSAM. Tpaauiiuu yTpadeHsl, YL 0€3B03BPATHO B MPOIILIOE.

TpaguunoHHOE €BPONEWCKOE KIUTUINE, HAIPOTHUB, TPEACTABISIET cO00H cpeoToOune MHOTOBEKOBOTO OmbITa. OT-
paboTaHHBIE TPUEMBI, TEXHOJIOTHH. JIOM IT0OX0X HE Ha KPErocTh ¢ OalleHKaMH ¥ BEICOKMM 3a00poM, a 0oJiee CKpOMHOE,
HHTHMHOE, OYePUCHHOE YXOXKEHHBIM CaJINKOM IPOCTPaHCTBO. [IpocToTa popmM, yHUBEpCATEHOCTS IPUEMOB AETAIOT €r0
4acThio cpenbl. CTpOUTENbHBIC MAaTePHAIIbl UCTIONB3YIOTCS B KOHTCKCTE C MPUPOTHBIMU PECYPCaMH, YTO 00CCIICUUBACT
CBSI3b C JAaHAMAPTHBIM OKPY)KEHHUEM Ha "TeHETHIECKOM" YpPOBHE.

3a Ha3BaHHBIMH Ka4eCTBAMH CTOWT IICHXOJOTHYECKHN OIBIT, KOTOPBIH PaCKPHIBACTCS B CPABHUTEIHHOM aHAIN3E
ZIByX CIOCOOOB BBDKMBAHMS, OJTYYHBIINX PACIIPOCTPAHEHHE Ha MCCIeTyeMbIX TeppuTopusax. EBponeiickas gacte Poc-
CHUW — 3eMJIH, Ha KOTOPBIX HEKOTAa OOUTAN HapO bl KOUEBHUKOB, C XapaKTEPHOHN I HUX HEYCTOHYHMBOH Cpemoit oOu-
TaHus. Mtanus ObUTa M MPOJOIDKACT OCTABATHCS OJJHUM U3 KYJIBTYPHBIX IICHTPOB, HAPOJBI KOTOPHIX MPHHSATO HA3HIBATH
"KJIacCHKaMu'.

OnBIT "KOYEBHUKOB" — BPEMEHHBIC IT0 CPOKAM SKCILTyaTallUH CTPOCHHUSI, CIIOCOOHBIC TPAHC(HOPMUPOBATHCS, MCHSTh-
¢4, IepeMenIaThes. B X OCHOBE KapKac, TOKPBITHIN "MATKO", MEHee JOJITOBEYHOM 000JI0UKOI U3 MaTepHaa IPHPOIHO-
r'O MPOUCXOXKICHUsI (BCE, YTO OKA3aIOCh B IAHHBIN MOMEHT 1ol pyko#). OTCIo/Ia eIMHUIIa TPOCTpaHCTBA — "Kpyr" (CBS3b
¢ miaTpoMm, roptoil u T.1.). JXKunmoe oOpa3oBanue B OmbITe "KIacCHKOB" — "KIIeTKa" B COCTaBE €AMHOTO OpPraHU3Ma, IO
CTPYKTYpe, MaTepuaiy, Gpopme momo0Hast ocTaTbHBIM "KileTkaM''. Takum 00pa3oM, Kbl HOBBIM 0OBEKT HeceT HHPOP-
MAIIHIO O MPEANIECTBYIOMNX, CBI3aH C HUIMH CTPYKTYPHO, KOMMYHHKAITHSAMH H T.I. MOYKHO IEPEYHCIUTD U APYTHE OTITH-
YHS B3TJISI0B, COOPMHUPOBABIINXCS B PE3YyIIbTaTE TICHXOJIOTHYECKOTO OIBITa, COOTBETCTBYIOIIETO IBYM CIIOCO0aM "BBIKH-
BaHUs'"'; HAKAIUIMBATE, IO UIEPYKUBATH JKU3HECTIOCOOHOCTH ("KiacCHk") — TepsATh 0€3B03BpaTHO (“"KOUeBHHK"); 00OPOHATHCS,
YKPEIUIATh — yXOAUTh OT CTOJIKHOBEHHH, 0OeCIIeurnBaTh JIETKOCTh MOHTa)ka M BO3MOKHOCTh M3MEHECHHI; pa3BHBATh, CO-
BEpIICHCTBOBATH, apXUBUPOBATh — KONMPOBATH, OAPaXKaTh U T.A. OIBIT 3aMMCTBOBAHS, BOHUKIIUHA TPH TIEpeCEICHIH
IIBYX KyJIbTYP, U CETOAHS MPOAOIIKACT OMPEACIATh CIIOCOOBI ACHCTBUS TeX, KOTO MOYKHO HAa3BaTh MOTOMKAMH "KOYCBHHU-
koB". JlocTaTOYHO BCIOMHUTH TONEITKHU [leTpa | mpuBuTh "uHO3eMHOE" B HamieM oTedecTBe. CeroHs UX pe3yIbTaThl Mpo-
CMaTpUBAIOTCS B apXUTEKType KIACCHICCKUX MOCTPOCK: KPACHBO, BO3BEIIICHHO, HO CKOJIBKO IPU 3TOM 3aTPayHBacTCS
YCHJIMI Ha PEMOHT M CKOJIbKO MTAMSATHHUKOB TOTepsiHO? KitmMaTHueckue yciaoBusl, MPUPOIa BO MHOTOM HE U3MCHUIUCH U
MIPOJIOJDKAIOT TUKTOBATH CBOM IPABHJIA. KAMCHb HA MOPO3€ Pa3MOPaKUBACTCS, IITYKATYPKa OCKHINACTCS, METAJT PXKABEET.
Bmecto Toro, 4T0OBI amanTHPOBaTh Uy)KHWE 3HAHHS, BO3ZMOXHO, CIIEAYET MPHUCIYIIATHCS K CYMIECTBYIOIICH CHTYaluH,
TPATHLIUSIM.

CoBpeMeHHBII YPOBEHb Pa3BUTH CTPOUTEIFHON WHAYCTPUH HO3BOJISET PEaTN30BaTh JIOObIE apXUTEKTypHBIC 3a-
MbICITBI. HacTamo Bpemsi, korjaa 3044uil JobkeH BCroMHHTH ciioBa K.C. MenpHuKOBa: "SI — apXUTEKTOP U MO3TOMY
00s13aH AaBaTh TaKWe MPOEKTHI, U OCYIIECTBICHUS KOTOPHIX HYKHO M300peCTH HOBOE... APXHUTEKTypa IOJIKHA BBI-
JIBUTATh HOBBIC 3aJ1a4M IepeI HAyKOW U TEXHUKOH, a He IpHucrocadbauBaThes. .. " .

Kagpenpa" Apxurexrypa u ctponreisctso 3qaaui', TI'TY
YK 691:175.5

A.A. Mamonros, O.A. KucereBa
[OBBIIIEHUE MEXAHUYECKNX CBOMCTB IEHOITJIACTOB ITYTEM X APMHUPOBAHUS
ITeHomOMUCTHPOI 3apeKOMEHIOBA ce0sl Kak HanOoJiee SKOHOMUIHBIN U yIOOHBIA CTPOUTENHHBIN yTermTenb. O1-

HaKoO OH 00J1aaeT BEICOKOH Ae(OPMAaTHBHOCTBRIO M MaJIOi MPOYHOCTHIO. B Imporecce sKCIuTyaTaiil OH TakKe MOABEpra-
€TCsl BO3/ICHCTBHUIO pa3NuIHBIX (PaKTOPOB, MPUBOIAIINX K H3MEHEHHUIO €T0 CTPYKTYPHI M (PU3NKO-MEXaHUIECKUX XapaKTe-



puctuk. st paciimpeHus TpaHuL] IPUMEHEHHUS! ITAHHOTO MaTepualia B CTPOUTENILCTBE Pa3padaThIBAIOTCS CIIOCOOBI TIOBbI-
LICHHs] MEXaHUYECKUX CBONCTB MEHOMOIUCTUPOIIA.

B manHO# paboTe MOBBIMICHHUS IPOYHOCTH MeHOnoaucTUposia Mmapku IICBC-M 35 mocturanu myTeM HCIOIb30Ba-
HUSI ADMUPYIOLIMX CJIOEB U3 CTEKJIOXO0JICTA U CTEKIOCeTKH. OnTUMalIbHAsE KOHCTPYKIIUST apPMHUPOBAHHBIX TIEHOMOIUCTH-
POJIbHBIX UIMT ObLIa MOJ00OpaHa M0 MEXaHUYECKUM XapaKTEPUCTHKAM: IPOYHOCTH TPH MOMEPEYHOM HU3rude U TBEpIo-
ctu. [TonmydeHHbIe pe3ysbTaThl IPEIOCTABICHBI Ha puc. 1.

U3 pucynka 1 BUIHO, 4TO HAUOOJBIIETO MOBBINICHHS MPOYHOCTH MOKHO JOOUTHCS IPU UCIIOJIB30BAHUH B KAUECT-
BE apMHUPYIOLIETO MaTepUaa CTEKIOXOJICTA. [Ipi 3TOM KOHCTPYKIUS JOJDKHA COCTOSATh U3 3-X CJIOCB TICHOTIOIHUCTHPO-
na tommuHoW 10 MM, MEXIy KOTOPBIMH MPOKJIECH CTEKIOXOJCT. VCroap30BaHNEe TaKOH KOHCTPYKIIMHU MO3BOJISET I10-
BBICUTH MPOYHOCTH TeHOIuIacTa Ha 27%, a Takke MPeOTBPATHTL €ro KOPOOJICHHUE U COXPAHUTh HEIOCTHOCTh (IIEHO-

IacT He OyIeT pacchImaThes Ha TpaHysl) [1].
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Puc. 1. Bausinue TOJUMHBI OTAEIbHBIX ¢J10eB (2) 1 MX KoimuecTBa (6)
HA NPOYHOCTH APMHPOBAHHOI KOHCTPYKIHUH:
1 — crexyoceTKoH ¢ srueiikaMu 2X2 MM; 2 — CTEKJIOXOJICTOM IIPH TTONIEPEeIHOM M3rube
1. HOBBIIIEHUE MPOYHOCTU NEHOIMOJUCTHUPOJIA
NPUMEHEHHUEM APMUPYIOIIIUX CJIOEB
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1. | OrcyrcTByeT - 1 20 0,39 0,31
2. Certka (5%5 mm) 1 20 0,96 0,55
3. CHapyxu Certka (2%x2 Mm) 1 20 0,89 0,55
4. CTEeKIIOX0JICT 1 20 0,72 0,50
5. CTeKIIOX0JCT 3 10 0,51 -
6. Certka (2%2 Mm) 2 10 1,06 -
KomOunn- Buytpu
pPOBaHHOE
7 CT(ejKJ'IOXOJ'ICT. 3 10 0.79 a
HAPYXKU
cetka (2x2)

[ToMuMO MPOYHOCTH TIPHU APMHUPOBAHUH ITEHOMOIMCTHUPOIIA TOBIIACTCS €r0 TBEPAOCTh. B maHHOM ciydae JTyd-
IIUX Pe3yIbTATOB MOXKHO JOOUTHCS IMyTEM HCIOIB30BaHHUS B KAYECTBE ApMHUPYIOIIETO CIIOS CTEKIIOCETKH.

B pabote paccmarpuBaics M BapHaHT KOMOMHHPOBAHHOTO apMHPOBAHUS, PHU KOTOPOM apMHUPYIOIINH MaTepHal
OB TIPOKJICCH MEKIY CIIOSMH TICHOTIOMMCTHPOIIA, a TAKKE HAHECEH CHApy K KOHCTpyKiun (Tadi. 1).

W3 Tabaumel BUIHO, YTO MIPH HAHECEHUH apMHUPYIOIINX CIOEB HE TOJBKO BHYTPH, HO M CHAPY)KH IEHOTIOIHCTHPOIT
nMeeT HauboIblliee 3HaYeHHE MPOYHOCTU. [IpH ATOM ONTHMAalIbHAsE KOHCTPYKIMS HPEICTaBIsIeT co00ii 2 CII0s IIEHOIO-
yctrpona TomuuHold 10 MM ¢ IPOCIIONKOM M HAPYKHUMH CIIOSIMU M3 CTEKJIOCETKH. [IpOUHOCTE Takoi KOHCTPYKIMH B
3 pasa npeBbIIIaeT MPOYHOCTH IIEHOILIACTA.

BaxHbIM CBONCTBOM MEHONONUCTHPOJIA SIBIIETCS €r0 AOJFOBEYHOCTD, TaK KaK B MPOLECCE IKCILUTyaTallul MaTe-
pHai HaXOIWTCS IOJ ACHCTBUEM JUINTEIBHBIX Harpy3ok. C 3TOH LENbI0 NMPU MONEpeYyHOM H3rnbe ObUIM HpPOBEAEHBI
JUINTEJIbHBIC UCIIBITAHUS B PEXXHUME 3aJJaHHBIX TEMIIEpaTyp ¥ Harpy3ok. I1pu aTom dukcupoBanu Bpemst 10 pa3pyleHus
00pa3uoB. [Tomy4yeHHbIe pe3ysIbTaThl IPEICTABICHBI HA pHC. 2.



W3 pucyHKa 2 BHAHO, YTO NPY apPMUPOBAHUM MEHONOJMCTUPOIIA HAOIIONAETCS YBEJIUUEHUE HE TOJILKO €0 MPOU-
HOCTH, HO U JIOJITOBEYHOCTH. Y BEJIUUEHHUE J0JITOBEYHOCTH 00ECIIEYEHO COBMECTHOM pabOTON apMHpPYIOIEro Marepua-
na (CTEKJIOX0JICTA) C MEHOMOIUCTHPOJIOM 3a CUET HKECTKOTO
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Puc. 2. Binsinue apmMupoBanus neHonoaucrupoiaa ICBC-M 35
HA J0JITOBEYHOCTH NPH MornepedYHoM m3rude mpu remmeparype 20°C:
1 —HeapMUpOBaHHas! KOHCTPYKIHS; 2 — apMUPOBaHHAS KOHCTPYKIIHS

CKperuteHus uX kieeM. [locie mpuiokeHus Harpy3Ku HaOomaeTcsl ObIcTpoe pasBuThe aedopmanmii 06pas3Ios, UTO
00yCIoBIICHO J1e)OPMUPYEMOCTBIO MIEHOTIOIUCTUPOIIA, HO B ONPEIEeTICHHbII MOMEHT BPEMEHH MPOLECC 3aMeUIsieTcs 3a
CYeT BKJIFOYCHHUS B PabOTy apMHUPYIOMIET0 MaTepHaa, )KeCTKOCTh KoToporo Oonbiie. KpoMe Toro, uMeromnieecs: CHapy u
KOHCTPYKIIUHU MTOKPBITHE U3 CETKH BOCIPUHUMACT OCHOBHYIO YacTh PACTATUBAIONINX YCHINH, BOSHUKAIOIINX TIPH U3THOE B
KpalHUX BOJIOKHAX MICHOIIOJIMCTHPOIIA.

CIIMCOK JIMTEPATYPBI

1. Kucenesa, O.A. BiusiHue crapeHus Ha CBOMCTBA IIEHOOIMCTHPONIA U MeTOAbI 3auuThl oT Hero / O.A. Kuce-
neBa, A.A. Mamontos, C.A. MamonTos // XIV nayunas xoudpepenius TITY : ¢6. Tp. —Tam6Gos, 2009. —C. 164 — 167.

2. Kucenesa, O.A. BiusHue NOKPBITHS Ha JOJATOBEYHOCTh OPraHUYECKHX CTPOMTENBHBIX MaTtepuanos / O.A. Ku-
cenesa, M.A. Conomarus, B.I1. Spues // DddekTUBHBIE CTPOUTENLHBIE KOHCTPYKIIMH: TEOPHUs U MpaKThka : cb. cr. V
MexayHap. Hayd.-TexH. KoH]. —ITensza, 2006. -C. 208 — 211.
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BJIUSAHUE TEIIJIOCTAPEHUSA U Y®-OBJIYUYEHUSA
HA CTPYKTYPY U CBOMCTBA MEHOIIOJIMUCTUPOJIA

Pa3paboTunky COBpeMEHHBIX CHCTEM YTEIUICHHUS (hacaIoB BCE Yallle W Yalle MCIOIb3YIOT B KAUECTBE TEILUIOM30JIs-
[IMOHHOTO MaTepHraya MEeHOMOJIUCTHPOI. B Tporiecce dKCITyataliiyd OH TIOABEPraeTcsl Bo3aehcTBr0 Y D-00IyueHus U
TEIUIOCTAPEHHUS, YTO IIPUBOANT K N3MEHEHHIO €T0 CTPYKTYPHI M (PH3UKO-MEXaHHIECKUX XapaKTepUCTHK. Bimstane sxun-
KO BOJIBI CITIOCOOCTBYET YCKOPEHHIO MPOLIECCOB CTAPEHUSI.

Wzyuenne BrnusiHUS (PaKTOPOB CTApeHHS HA CTPYKTYPY M CBOMCTBA MEHOIOJMCTUPOJIA OCYIIECTBISIIOCh B CIICAYIO-
el mociienoBateibHOCTH. [locie 3aganHoro BpeMenu nporpesa npu Temmneparype + 8°C mmm o6mydenus mammoii [TPK
00pasipl OXJIaXIaad 10 KoMHaTHOM TemiepaTypsl (16°C) u ucnsiThiBain. I[Ipy 5ToM (GHKCHPOBAIA W3MEHEHUE MAaCChl,
IUIOTHOCTH ¥ THAPO(HU3NIECKUX CBOWCTB, a TAKXKE MPOYHOCTH MPH MOMEPESYHOM H3THOE M TBEPAOCTh Marepuana. [lomy-
YCHHBIC PE3YJIbTATHI IIPEIICTABICHBI Ha puc. 1 — 3.

JHeiictBue Temoctapenust U Y ®-00ryueHusi IPUBOIUT K CHUKCHUIO MACChl 00Pa3I0B M YMCHBIICHHUIO HX pa3Me-
POB B pe3ynbTaTe BHITOPAHHS OTICIBHBIX KOMIIOHEHTOB. Hamboiiee MHTCHCHBHO JaHHBIA MPOIECC MPOTEKAST MOCIE
TEIUIOCTAPCHUS: MO CHCTBUEM MOBBIIICHHO!N Temmepatypsl B TeueHre 3004 nenononuctrpon tepset 10 20% cBoeit
Mmaccsl [1]. Yto Kacaercs MIOTHOCTH HeHoImIacTa, To nmocie 10 u remtocrapenus u 1004y Y ®-06myuenns HabIopaeTes
ee pocr.

JleficTBrE CTApeHUS CKa3bIBACTCS M HA THAPOPUINUCCKUAX CBONCTBAX IEHOMOIMCTAPOIA (BOIOTIOTIIOMICHNHE U Ha-
6yxanmue) (puc. 1). [Ipu HOPMATBHBIX YCIOBHAX CTCHKU SYEEK, 3 KOTOPBIX COCTOMT MEHOMOIUCTHPOI,

YPaGoTa BEIMONHEHA IO PYKOBOACTBOM KaHA. TexH. Hayk, nom. TI'TY O.A. Kucenesoi.
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Puc. 1. Binsinue crapenusi Ha ruapodu3dNYecKue CBOICTBA MEHOMOJNCTHPOIA!
a, 6 —Bojonoriomenue mnocie Y P-o0iydeHuns 1 TEIUIOCTapeHuUS,
B, r—Habyxanue nocie Y ®-o0aydeHus 1 TeTUIOCTapeHUS

HETIPOHHIAEMBI AJ1sI BOJbI. OHA IPOHMKAET B MaTepHal TOIBKO 10 KaHAaJIaM MEXIy OTACIbHBIMH SYCHKaMH.

W3 pucynka 1 BugHO, 9TO 111 00pa3oB, HE MOIBEPraOIINXCS BO3ICHCTBHIO BPEAHBIX (PAKTOPOB, BOJOIOTIIOIIE-
HHE TPUHAMACT MUHUManbHOEe 3HadeHne. Oqaako nocie Boszaeictsus Y ®-o6myuenus (1004) u TemioBoro crapenus
(104) ono yBenmumBaercs B 2—3pa3a. Takoe NOBeICHNE MaTeprala BbI3BaHO HAPYLICHUEM CBSI3eH MEXIY OTACIbHBIMH
sYedKaMy; B MaTepuase o0pa3yloTcs JONOJHUTENbHBIE ITyCTOTHI U TPELINHBI, KyJa U ycTpemisiercst Boaa. Ilpu mm-
TEJILHOM JICHCTBUM (haKTOPOB CTAPEHUS BEJIMYMHA BOJOINOIIIONICHUS HAUNHAET CHIDKAThCS, TaK Kak oOpa3oBaBILIHECs
paHee cBOOOIHBIE painKalIlbl B3aUMOJICHCTBYIOT C IIOJIMMEPHOM LIETIOYKON M B MaTepHaie 00pa3yloTcst HOBBIE CBS3H.

Heo0x0auM0 OTMETHTB, YTO CHM)KEHHE BEIWYMHBI BOJIOTIOTIIONICHHUS IIEHOMIOJIMCTHPOIIA 1OCjIe TEIIOBOTO cTape-
HUSI HAUMHAETCSl 3HAUMTENBHO paHblle, 4eM nocie Y P-o0iydenus. JlanHoe sBiIeHUE 0OBsICHSETCS 00pa3oBaHHEM Ha
MIOBEPXHOCTH 00pa3LOB IIEHKH, MPESTCTBYIOMIEH TPOHUKHOBEHHIO BOJIBI.

3a cueT HErurpoOCKOIMYHOCTH sTYEEK MEHOIMOIMCTUPOI 001a]aeT HU3KUM HabyxaHueM. JleficTBUe CTapeHus Takxke
HE TMPHUBOANT K CYLIECTBEHHOMY HM3MCHEHHIO BEIMYHMHBI HaOyxaHus. CliemoBaTesNbHO, B MPOLECCE CTAPEHUS IIETIOCT-
HOCTh CaAMUX STYECK NEHOIUIACTa IPAKTHUECKH HE HAPYIIACTCS, pa3pyIIaloTCs JINIIb TSXKH, CBA3BIBAIOIINE HX.

PaccmortpuM BimsiHEE (OTOCTAPECHHST HA TEPMUYECKOE pacIiMpeHue meHoruiacra (puc. 2). Xapakrep n3MEHEHMUsI
K03 (h(punreHTa INHEHHOTO TEPMUYECKOTO PACIIUPEHUS B 3aBUCHMOCTH OT MPOJOKUTEIBHOCTH O0IydCHHS IPEACTAB-
neH B Tabx. 1.
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Puc. 2. InnaToMmerpuyeckast KpuBasi IUIsl HeHONMOJIMCTHPOJIA!
1—06e3 BozaeiictBus; 2—mnocie 404 Y D-o6myueHus




1. BeaimuuHa ko3¢ PpuuueHTa JUHEHHOr0 TEPMHUYECKOT0 paciupeHus

JIMATeIbHOCTD
o0ydeHus, 4 0 40 90 150 300
ax1078 °oc? 3,85 5,09 3,63 3,31 4,20

W3 pucyHKe 2 BHIHO, YTO AMJIATOMETPHYCCKAas KpUBask MMECT JHHECHWHBIA XapaKTep Kak 1m0 BozaehcTBus Y d-
00y4eHus1, Tak u mocie Hero. OgHaKko nmocie GOTOCTapeHHs HAOMIOAACTCS MOBBIIICHHE YYBCTBUTEIBHOCTH MaTepralia
K JICHCTBUIO TEMIICPATYPHI.

KoaddunmeHt TMHEHHOT0 TEPMUUECKOTO pACIIMPEHUs Ha nepBoM dtane (B TeueHue nepBbix 40 u) yBenuuuBaet-
Cs, & 3aTeM MPOUCXOJUT CHIDKeHUE ero BeanuuHbl (1abi. 1). Jlanubiii 3¢ dekT 00bICHSIETCS HapyIIEHHEM CBSI3€ii B TIep-
Bbic 404 Bo3aeticTBust Y D-001ydeHus: 1 00pa30BaHUEM HOBBIX CBSI3€H MPH MOCICIYIOIIEM ICHCTBUU (pakTopa.

[Ipocneanm Baustane Y @-00y4deHHS U TEIUIOCTAPCHUS HA MEXaHMUECKHE XapaKTePUCTHKH MTEHOMOIHCTHPOIA.

U3 pucynka 3 BuAHO, 4TO HauboJiee CHUIbHOE BIUSHUE Ha MPOYHOCTh W TBEPIOCTh MaTepHaia okas3biBaeT Y D-
00y4eHue. Yxe B mepBbie 5 9 npu momnepedHom u3rude odpasigsr Tepstot 10% croeii npounoctu. [Tociae 50 1 Bo3aeii-
cTBHS (paKTOpa HACTYIACT KPATKOBPEMEHHAs CTa0MIM3aIus mporecca, Ho mociie 1504 nageHne npoYHOCTH BO30OHOB-
msiercs. B pesynprate mocie 3004 Bo3aeiictBus (hakropa mpouHOCTh 00pa3noB cocrasisier 90% oT mepBoHAYATBHOM.
Hawubosnee MHTEHCUBHOE Ma/ICHHE TBEPAOCTH MPOUCXOAUT B TiepBbie 40 4, mociie 4ero oHa 4aCTHYHO BOCCTAHABIMBACT-
cs (na 40%).Takoe moBeeHUEe MaTepuaa OObACHIETCS HAPYIIEHUEM CBsI3ei U 00pa3oBaHueM CBOOOIHBIX PaJUKAIIOB,
YTO B CBOIO OYEPE/Ib MPUBOIUT K U3MEHCHHIO CTPYKTYPHI.

TemoBoe cTapeHHE OKa3bIBACT MECHBIIIEE BIMSHUC Ha MPOYHOCTH MEHorwiacta. Kak U B MepBOM ciiydyae, pe3kas
MOTEpPst IPOYHOCTH TIPH MOTIEPLY-
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Puc. 3. Biusinne cTapeHust Ha MPOYHOCTH MEHONMOJIMCTHPOJIA
NpU nonepeyHoM u3rude (2) u TBepaOCTH ()
(Z—TenmoBoro; 2— Y ®-06mayueHue)
HOM H3ru0e MPOUCXOAUT B TepBbie 5 4, omHako B TeueHue caeayroumx 40 4 OHa MOJTHOCTHIO BOCCTAHABIUBACTCS, YTO
CBSI3aHO ¢ 00pa30BaHMEM IUICHKH [2] Ha moBepxHOCTH HeHomonuctupoda. [locae 509 mpoynocTs 00pa3uoB cHOBa He-
MHOTO HajaeT 0 ypoBHA 96% OT mepBOHAYaJbHOM, MOCHIE Yero mpouecc craduwimsupyercd. MIHTEeHCHBHOE majieHue
TBEPIOCTH IIPOUCXOJNT TOJIBKO B nepBble 104, HO CBOEro MUHUMYMa OHa Jocturaet rocyie 504 Bo3neicTBus paxropa.
3arem TBepaOCTh HeMHOTO yBenunuuBaetcs u mocie 30049 cocrasiser 94%0T repBoOHAYAIBHOTO 3HAYCHUS.

CIIMCOK JIMTEPATYPBI

1. Kucenepa, O.A. BiusiHue crapeHust Ha CBOICTBa MEHOMOJIUCTUPOIA U MeTOAbI 3auThl OT Hero / O.A. Kuce-
neBa, A.A. MamonToB, C.A. Mamownros // XIV nayunas kondepenius TI'TY : ¢6. p. —Tambos, 2009. -C. 164 — 167.

2. Conomatud, M.A. BrusiHue BHeIHUX (HaKTOPOB HA MeXaHWUYeCcKue cBoiicTBa nmeHononuctupona / M.A. Co-
nomatuH, C.B. Epmakos, O.A. Kucenesa // HoBbie naen Mosoasix yueHbix B Hayke XX| Beka. utepHeT-hopym maru-
ctpantoB BY30B Poccuu : ¢6. ct. marucrpanros. — Tam60B : TOI'YII "Tambosnonurpadusznar”, 2006. Bem. V. —C.
186 — 188.
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BJIMAHUE TEPMOOBPABOTKH
HA ITPOYHOCTb MOANP®UIINPOBAHHOU APEBECHHbI

B mpomecce skcrutyatanMy ApeBeCHHA HOCTOSHHO IIOJBEpraeTcs BO3ICHCTBHIO BIIard, KOTOpas NPUBOAUT K ee
THUCHHUIO U PE3KOMY YXYALICHHIO SKCIUTyaTallMOHHBIX cBOWCTB. Haunbonee nepcrnekTHBHBIM crioco0oM O0pbObI ¢ Hera-
THUBHBIMH MOCIICCTBHAMHE 3aMaYHUBAHUS SBISCTCS MOAU(DUKALIMSA TPEBECHHBI IPOMUTKON OPraHUYSCKUMHU JKUIKOCTIMH
(kepocuH, MOHOMepEI) 1 paciiaBamu (mapadus) [1, 2].

OcobeHHoCTH MOAN(DHUINPOBAHUS JIPEBECHHBI MOHOMEPAMH 3aKJIIOYAIOTCS B TOM, YTO OHHM HE IIPOCTO 3arOIHSIOT
CBOOO/IHBIE TIPOCTPAHCTBA B IOPHUCTOM CTPYKType MaTepHaia, a B3auMOJEHCTBYIOT C BELECTBAMH, 00OPa3yIOLMMH JIpe-
BECHYIO TKaHb. B pe3yibTaTe orpaHHYMBAIOTCS MM IIOJHOCTBIO YCTPAHSIOTCS TaKHUE HEXKeaTeIbHbIE SBICHUS B ApeBe-
CHHE, KaK Ha0yXaHHe U yCyIIKa, KOpOOJeHHE W PacTpeCKHBAaHUE, 3aTHUBaHUE U Bo3ropaHue. CyIIecTBEHHO yiIydlla-
IOTCSI MEXaHUYECKHE XapaKTEPUCTHKY MaTepuana [3].

B kadecTBe MOAM(UKATOPOB HCIONB30BAIM OPraHUYECKHE JKHIAKOCTH (PacTBOPHI MOHOMEPOB — DMynbcust 252,
Omykpun M u kepocun). VcnbiTanus NpoBOANIN Ha 00pa3iiax ApeBeCHHbI (COCHBI 2-T0 copTa) pasmepamu 20x20x20
MM (OpH CKATHHU BIOJB BOJOKOH) U 10X10%x280 MM (mipu monepedHoM u3rube). Jisi oNTHMU3ALNE TEXHOIOTHIECKOTO
pexuMa MOIU(DHUKAIMK IPEBECHHEI OBIIIO H3YYEHO BIMSHHE IPEIBAPUTEILHON TEPMOOOPa0OTKH (CYLIKH) 00pas3loB U
TeMIIepPaTyphl TEPMOOOPAOOTKH ITOCIIE IPONUTKU Ha IIPOYHOCTD JAPEBECHHEI.

Iepen mpomuTkol CymKky oOpas3LoB IPOM3BONWIM B CYIIMIBHON Kamepe mpH temmeparype 50°C B TeueHue 16
4acoB. YCTaHOBJICHO, YTO Yepe3 4 yaca CyLIKH Macca HCXOJHON APEBECHHBI PE3KO yMEHBIIAETCS U NPOAOJDKAeT Hecy-
IIIECTBEHHO CHIDKATHCS B TEUEHHE CIEAYIOIINX 2 4acoB, 3aTeM Ipouecc crabmimsupyercs. V3 momydeHHbIX pe3ynbTa-
TOB BHIIHO, YTO IIPEJBAPUTEIBLHYIO CYIIKY HEOOXOIMMO IPOBOIUTE B TEUSHHE YeThIpeXx yacoB. [locie cymku apeBecu-
HY NPONUTHIBaIIM DMyibcueit 2528 Tedenue 8 yaco npu temieparype 80°C; Omykpuinom M B TeueHue 3 CyTOK ¢ I10-
cnenyromeit 10+1acoBoii 06padorkoii pu Temiieparype 80°C 1 KepOCHHOM B TEUCHHE HEAECIIH.

O6pa3ubl MOAU(GUIIMPOBAHHOW APEBECHHBI C TIPEJIBAPUTEIBHON CYIIKOW U 0€3 Hee UCTIBITHIBAIN TIPH MTOTIEPEYHOM
n3rude M CXKaTHH B PEKUME 3a/laHHOW CKOPOCTH Harpy>KEHHS.

[omyueHHBIC pe3yabTATH IPEACTAaBICHHI B Ta0m. 1.

VI3 Tabauipl BUAHO, YTO NPEIBapUTENIbHAS CYIIKA OKa3bIBAeT MOJOKHUTEIBHOE BIMSIHIE Ha IPOYHOCTHBIE CBOHCT-
Ba MOIM(UIIMPOBAaHHON APEBECHHBI IIPH UCIIOIB30BaHUN MOHOMEpOB. [Ipu 3ToM Hambosiee CyIEeCTBEHHOE MOBBIIICHHE
npouroctr (2,5%mpu cxxatun u 9% npu u3rubde) HabIOKAETCS IPH MPOIUTKE DMynbcuei 252.3T0, 0-BUANMOMY, CBSI-
3aHO ¢ (PU3UKO-

1. Bausinue npeABapUTEILHOMN CYIIKH 00pa310B
Ha npo4yHocTh (MIla) Monu(UIHPOBAHHOI IPeBECHHBI

Bes cymu C TpeABapUTENLHOH Cy-
BI/IH Kon

MoaupuKaropa ; _

Cxatne HOVH epett Coxatue HOUH epe
HBINA M3ruo0 HBIHA M3ru0

Omykpuin M 40,5 96,7 45,3 98,1
Owmynbcus 252 56,9 91,3 58,2 100,3
Kepocuu 53,5 112,1 50,9 101,0

YPaGora BEIMONHEHA TOJ PYKOBOACTBOM A-Pa TexH. Hayk, mpod. TITY B.II. Spuesa u kaHx. TexH. Hayk, goi. TI'TY O.A.
Kucenesoii.



Puc. 1. OnTuyeckne MUKpPo(dhoTOrpadpuu CTPYKTYPhI ApeBeCHHBI
(yBenmuenune x 1000kpar):
a —WCXOIHOM; 6 —MoauduInpoBaHHOK DMyIbcueh 252

XMMHUYECKHM B3aMMOJCUCTBHEM MOHOMEpA U JPEBECHHHOTO BEIECTBA, YTO MOATBEpKIaeTcs (QpakTorpaduueckumu
HCCIIEIOBAHUAMH CTPYKTYpHI apeecunbl (puc. 1). ITocie mpomutkn IMynscueit 252 cTpykTypa IPeBECHHHOTO BEIIle-
CTBa CTAHOBUTCS 00JIEe OJJHOPOTHOA.

Crenyer OTMETUTb, YTO MpEIBAPHUTENbHAS CYIIKA JPEBECHHBI, MPOMUTAHHOW KEPOCHHOM, CHIIKAET MPOYHOCTH
npu cxatuu Ha 5%, npu m3rude —Ha 11%.11o-Bumumomy, kKepocHH 00Jiee aKTUBHO, UM BOJIA 3aIIOJIHSCT BBICYIIICHHBIC
MOPBI APCBECHHBI, BBIOIHSIS POITh MIACTU(DUKATOPA.

OHUM U3 OCHOBHBIX TEXHOJIOTHYCCKHX MapaMETPOB MOAU(DUKAIIUK JAPCBECUHBI SIBISCTCS TEMIICPATYpa, MOITOMY
OBLTO M3YYCHO BIIMSHUC TEMIICPATYPhl U JUTUTEILHOCTH €€ BO3JCHCTBUS HA TMPOYHOCTh MOAUGDUIIMPOBAHHON IPCBECHU-
HBL.

Pe3ynbraThl HCIIBITAHHE APEBECHHBI, IPOMMTAHHON DMynbcueil 252, mpeacTaBicHbl Ha puc. 2.

W3 pucyHka BUIHO, YTO HAHOOJbIICE YBEIHYCHUE MPOYHOCTH MOIUPHUIUPOBAHHON APEBECUHBI POUCXOIHUT T10-
cie Tepmoobpadotku mpu 60°C. [Ipu 3ToM HaMOOJBIIETO 3HAYCHUS OHA TOCTUTACT Mocie 12 yacoB BO3JCHCTBUS TEM-
nepatypsl. Ilpu yBennaenun Temmeparypsl 10 80 ... 120€C BHayane HaOMIOAAETCS MOBBIIICHHE MPOYHOCTH, a 3aTEM
noce 6 4acoB TepMo0OpaboTKH (pH paspylIeHUH CxKaTHEM) Win 8 4acoB (MpH pa3pyIICHUH U3THOOM) TPOUCXONT €€
najieHre, Mo-BUIUMOMY, CBSI3aHHOE C TePMOIECTPYKIHel Moaudukaropa. [ToBbliieHre TeMIIEpaTypbl TEPMOOOPaOOTKH
110 120C npuBOAUT K PE3KOMY CHUKEHHUIO MPOYHOCTH (HUXKE MPOYHOCTH UCXOHOM APEBECHHBI).

Ha ocHOBaHMHM MOJYYEHHBIX PE3yJIbTaTOB ObUI BBIOPAH ONTHMANBHBIH TEXHOJIOTHYECKUH pPEXUM MPOMUTKH
Omysbceuneid 252: peaBapuTenbHas Cylika B TeueHue 4 yacos npu temrnepatrype 5S0°C u nocnenyomas nocie nporur-
k1 TepMoobpabdotka npu 80°C B Teuenue 8 yacos. IIpu 5TOM NPOYHOCTH MOAMMHUIIMPOBAHHOMN JAPEBECUHBI (110 CpaBHE-
HUIO C UCXOJHO#) yBe-
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Puc. 2. Biusinue TeMneparypel d JJHTEJIbLHOCTH TEPMO0OPAOOTKH
HA MPOYHOCTH APEBECHHBI, MOAUMHUIIMPOBAHHON DMyIbcHel 252;
1-60C, 2- 80T, 3-100TC, 4— 120T — npu usruode;

5- 607, 6—-80C, 7—100T, 8- 120T —npwu cxaruu

JIMYMBACTCS MPU COKaTHU BJIOJIb BOJIOKOH Ha 8%, npu m3rnde Ha 26%. g yckopeHHs: mporuecca MOXHO YBEIHYHUThH
temrepatypy A0 100T, torna JuMTenbHOCTh TEPMOOOPAOOTKH COKPATHTCS JI0 7 YacoB.
Pabora BeInoNiHEHa B paMKax rpanTa MunnctepctBa o6pa3oBanus u Hayku P® 2.1.1./660.
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BJIMAHUE CKHMAEMOCTH OCHOBAHUA
OYHIAMEHTOB HA HATIPSIAKEHHO-JE®OPMHUPOBAHHOE COCTOSHHUE CTAJIBHBIX PAM IIE-
PEMEHHOI'O CEYHEHUSA

HccnenoBanus HanpsKeHHO-Ae(HOPMUPOBAHHOTO COCTOSIHUS IKCILTYaTHPYEMbIX KOHCTPYKIIMUA CTallbHBIX KapKa-
COB OJIHOJT@XHBIX 3/aHuil [1, 2] BBISBIWIN 3HAUYUTEIHHOE HECOOTBETCTBUE PACUETHBIX U (DAKTHUECKHUX 3HAUCHUN KOH-
TPOJHUPYEMBIX MapaMeTpoB. [laHHBIC PE3yNIbTaThl MOCITYKWIA UMITYJIECOM K MPOBEACHUI0 MHOTOYHCIICHHBIX KCICPU-
MCHTAJIbHBIX U TCOPETUYCCKUX HCCIICAOBAHUIA ACUCTBUTEIBHON PabOThI CTPOUTENBHBIX KOHCTPYKIIMH KapKacOB OJIHO-
STAXHBIX 3[AHUM.

Bormpoc BIUsHHS C)KMMAeMOCTH OCHOBaHHWS (PYHIAMEHTOB Ha HANPSHKEHHO-AC(HOPMUPOBAHHOE COCTOSIHHC 3Jic-
MEHTOB CTATUYECKH HEONPEISUMbIX CTPOUTEIbHBIX KOHCTPYKIUH ObLT MOCTABJICH JaBHO, OTHAKO aKTYaJbHOCTh MPO-
OJIeMbl COXpaHMIIACH M 10 HACTOSIIEro BpeMeHu. [Ipu pacyere CTalbHBIX KapPKACOB OJHOITAXKHBIX IOIEPEYHBIX pam
nedopMansIMi OCHOBAaHUKM OOBIYHO MPEHEOPETaloT U KOJIOHHBI CUUTAIOTCS 3a/IeJIAHHBIMU Ha YPOBHE BEpXHETO 00pe3a
GbyHIaMeHTa. YUeT MoJaTiIuBOCTH OCHOBAHUS [1] IPUBOIHT K TIepepactpeieiCHUI0 YCHITHIA B DIEMEHTaxX KapKaca.

OCOOEHHOCTBIO PAMHBIX KOHCTPYKLIHI MEPEMEHHOIO CEYCHHUS SIBISIETCS! BHICOKUI M PAaBHOMEPHBIH ypPOBEHb Ha-
MPSDKCHHM, TO3TOMY HECOOTBETCTBUE PACUCTHOMN cXeMbl (JaKTUYECKUM YCIOBHUSAM OMUPAHUS CTOCK PaM MOXKET IPUBEC-
TH K HEXeJaTeIbHBIM U3MCHCHUSM BHYTPCHHUX YCHIIUI. BiusHue coxxumaeMocTu OCHOBaHHM (DyHIaMEHTOB Ha Hampsi-
KCHHO-JIC(OPMHUPOBAHHOE COCTOSIHHE OIHO- ¥ MHOTOIIPOJICTHBIX PaM HECKOJIbKO PAa3IMYHO: JUIS OJHOMPOJICTHBIX paM
HanOoJIee OMACHBI MOBOPOT U TOPU30HTAIBHBIC IEPEMEIICHHS OMOPHBIX CEYCHUM; IS MHOTOIPOJICTHBIX PaM — HEPaB-
HOMEpHas ocanka. J{Js OTHOIPOIETHBIX paM BO3MOXHBI CHUTYallld, KOTJa MPEHEOPEKCHNUE WK, HA00OPOT, YUYET ropH-
30HTAJBHBIX MEPEMEIICHUI (YHIAMCHTOB OKa)XXyTCsl OJMHAKOBO OMACHBIMHU. B mepBoM ciiyuae meperpyKeHHBIM OKa-
XKETCS TPOJICTHAS YaCTh PUTEIIsl, BO BTOPOM — CTOMKH M OMIOPHBIE Y376l pureis [3].

YucieHHOE MOJIETUPOBAHKUE BIMSHHS MOJATIMBOCTH OCHOBAHMS Ha HANPSDKEHHO-AS(HOPMHUPOBAHHOE COCTOSHUE
CTaJIbHBIX PaM MEPEeMEHHO# YKECTKOCTH IPOM3BENCHO B Cpele MPOrpaMMHO-BhIYUCIUTENbHOTO KoMmiuiekca SCAD.
IIponer pambr — 30M, BBICOTA 0 HHU3a HECYIIUX KOHCTPYKIMi — 9,6M. CedeHne 2IIEMEHTOB paMbl — COCTABHOM CBap-
HOM aCHMMETPUYHBIHN IBYTaBp MEPEMEHHON BBHICOTHI.

Puc. 1. PacueTHasi cxeMa CTaJbHOW paMbl epeMeHHOI KeCTKOCTH

PacuerHas cxema norepedHoil paMel okasana Ha puc. 1.Ilosica 1 cTeHKa ABYTaBPOBBIX JIEMEHTOB PaMbl MOJe-
JIMPOBAINCH TPEX U YETHIPEXYTOJbHBIMH ITACTHHYATHIMA KOHEYHBIMH 3JIEMEHTAMH.

PaccMoTpeHs! cieyromue yCIoBys 3aKperIeHus 6a3 CTOeK:

— IllapHupHO HemonBWKHBIE ONOPbl. DYHIAMEHTHI JIMHEHHO HE CMEIaeMbl, HO BO3MOKEH MOBOPOT ONOPHOTO
CCUCHHUS KOJIOHHBI.

— Tlomarnuseie omnopsl. Bo3mokHO mepemenienue ¢yHaameHTa B JIOObIX HampaBieHHsAX. JKenae300eTOHHBIN
(yHIaMEHT CUMTAETCs 33/IeIaHHBIM B YIIPYTYIO CpPEly C XapaKTepHCTHKaMu TpyHToBoro ocHoBanus. [Tonomsa ¢pynna-
MEHTA [IOKOMTCSL HA YIPYTOM OCHOBAaHHH ¢ kodhduumentamu mocremn C; = 39 175«H/M®, G = 2765kH/M. Bepru-
KaJIbHasl MOBEPXHOCTh (hyHJaMEHTa B3aMMOJICHCTBYET C TPYHTOBBIM OCHOBAHHEM Yepe3 OHOCTOPOHHUE, OHOY3JIOBbIC
CBsI3H. )1 BBIYMCIIEHHS JKECTKOCTH CBSA3M HCIOJIB30BAIM MOJIYJIb NeopMalMy rpyHTa OOpaTHOM 3achINKH, OIpeie-
nsemblii o Gopmyne A = (O,5+ 0,3/1)[515 , 3IeCh /) — paccTosHUE OT YPOBHS [UIAHUPOBKU J0 PACCMATPUBAEMOTO Ce-
yeHus ¢pyHmamenra; [3; = 0,7 mpu 3achinke IPYHTOM OCHOBaHHS; £ —MOIyab AeopMalii IpyHTa OCHOBaHHs (3Haue-
Hue Moayist nedopmanmu £ npunuMany papasiM 13,5u 5 MIla). PaznuunsiMu Moaymsamu AehopManuy rpyHTa Mojie-
JIMPOBAJIM Pa3HOE Ka4eCTBO YIUIOTHEHHS I'PYHTa 0OpaTHOM 3aChIKH.

PPaGora BEIMONHEHA 10 PYKOBOJCTBOM KaHI. TeXH. HayK, rou. TI'TY O.B. EBnoxumiesa.



PaccMoTpeHHass MoJielib B3aUMO/ICHCTBUs 0a3bl KOJIOHHBI M (pyHIAMEHTa [MOKa3aja ONpe/eliCHHYI0 CTeleHb 3a-
IIEMJICHHST CTOMKH B (yHaamenTe. KpeH onmopHo# mintel 0a3bl CTOHKK coctaBmi. 6,4x10" 2 4,4¢10°% 5,5¢1072 B ciy-
Yyae HIAPHUPHOTO 3aKpeIUieHHs: 0a3bl CTOWKH, IPH YIPYroM 3alleMJICHUH OMOPHOM IUIUTHI U yHJaMEHTa B IPYHTOBOM
OCHOBaHME U MoayJe nedopmanuu, pasHoMm 13,51 5 MIla cOOTBETCTBEHHO.

Hawubospmire ropusoHTanbhbe nepemenmenns npu £ = 13,5MIla mony4rin CpeaHnue CCUCHHS CTOSK M COCTaBHIIH
3 ... 4mM. MakcumanbHble HAIPSDKCHUSE OT KOMOWHAIMK OCTOSIHHOW U CHETOBOM HArpy3KH OTMEYEHbI B y3Jie COMpshKe-
HUSL PUTETISE CO CTOWKOM, Ha paccrostHie 0,5M OT KOHBKOBOTO y3Jia M B MECTE M3MEHEHHSI CEUCHUsI CTOMKH (M3MEHEHHE
TOJII[HBI TIOSICOB).

YBenuyeHne NOJATIUBOCTH OCHOBAHUS MPUBOJUT K TIOBBINICHHUIO e(pOPMATUBHOCTU BCCH CHCTEMBI M Iepepac-
npenencHu0 ycwinid. [lepexoa OT HEMOABIXKHBIX OMOP K MOAATIMBOMY OCHOBAaHHIO BBI3BIBACT CYIIECTBCHHBIN POCT
(mo AByX pa3) rOPU3OHTATBHBIX MEPEMENICHUN CEUSHUM KOJOHHBI, IPHYEM COOCTBEHHO BBHITMO KOJIOHHBI YMEHBIIAETCS
Ha 10 ... 30%IIporu6sl purens, HaobopoT, Bo3pacraror Ha 10 ... 15%.

IMoaaTinuBOCTh OCHOBAHMS BBI3BIBACT CHUKEHHE 0 6 MIla HOpMAJBHBIX HAMPSDKEHUI B CTOWKAX pambl (puc. 2).
HawuGosiee MHTEHCHBHO YMEHBIIAIOTCS HAMPSDKEHUS B HAPYKHOM IOJIKE CTOMKH pambl (10 5%). Dto xa-

Hym &%\ _

1 /)

4 5 o, MIla
Hapyxnas BHyTtpenuaa
GmB=g=fl F£=5MIla Yedeiem)( E£'=5MIla
B=D=i=8 £'=13,5MIla ¥ ¥ £=13,5MITa

Puc. 2.3aBucuMocTn N3MeHeHNsI HATTPS)KEHHH B TMOJIKAX CTOEK
OT KOOPIAMHAT CeYeHHil paMbl IPH NOJATIMBOM OCHOBAHUM
paKTepHO IJIsi BCEX CEUEHUU 3a MCKIIOUEHHUEM OIOPHOI 30HbI KOJIOHH. 371€Ch OTMEUEHO yBEJIUYEHHE HOPMaJbHBIX Ha-
npspkenuii B 1,5pasza. Ckauky HANpsHKEHUA OTMEUYEHBI B MECTE M3MEHEHUs TONuHbI noyiok (H = 6,1Mm) u B mecte u3-
MEHEHHS 3HaKa HAaNpPsOKEHUH B HapyxHoii nonke (H = 0,5m).

Jlnst ceueHuit puresis qUaria3oH W3MEHEHHs Hanpsbkenuid 6osee 3HaumteneH (+ 20 MlIla). Ckauky HanpsHKEHUH, OIl-
peIeTeHHBIC KaK pa3HUIA HAPSDKCHHH B pHUTesie TP HECMEIaeMBIX OTopax M C)KMMAaeMOM OCHOBaHHH, OTMEUCHBI B TOU-
Ke HYJIEBBIX MOMCHTOB U B MecTe (pJIaHIICBOTO CTHIKA BYTOBOH U CpeIHEH JacTeil puresi. AHAIOTHYHAs KapTHHA HaOIro-
JIaeTCsl ¥ IJIs1 HAPSDKEHUH 110 Hapy»KHOMU 1oJIke. ByToBast yacTh pureliss HE3HAYUTENIBHO Pa3rPy>KaeTcs, a B CPEeIHEN YacTu
(uOpoBBIE HATIPSDKEHHS YBENUYIHBAIOTCA. OTMEUaeTCs TaKKe CMEIICHNE TTOJIOKEHUSI 30HbI HyJIEBEIX MOMEHTOB B CTOPOHY
KOHBKOBOTO y37a. [lomydeHHbIe TaHHBIe 00 M3MEHEHUH HANpsDKEHHO-Ie(OPMHUPOBAHHOTO COCTOSIHUS CBHIETEIECTBYIOT
00 onpenereHHOW NPHCIOCOOIIEMOCTH PaMHOW KOHCTPYKLIMH K JEHCTBYIOIIMM Harpy3kaM M HEOoOXOIMMOCTH ydera
BIIMSIHUSI COKUMAEMOCTH OCHOBaHHS (PYHIIAMEHTOB.
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HOJYYEHUE KOMIO3UIINOHHBIX
CTPOUTEJIbHBIX MATEPHUAJIOB C UCIIOJIb30OBAHUEM
OTPABOTAHHBIX ®OPMOBOYHBIX CMECEHN

B nocnenHee BpeMs BO3pacTaeT MHTEPEC K YTHIU3ALUHN PA3IMIHOTO POJA NPOMBIIUICHHBIX U CTPOUTENbHBIX OT-
x0/10B. OIHMM U3 MEPCHEKTUBHBIX HAMPABICHUI yTHUIIM3AIMHU SIBISICTCS HCIOJIB30BAHUE OTXOOB VISl TIOJyYSHHUS] HO-
BBbIX KOMIO3UI[HOHHBIX CTPOUTENbHBIX MaTeprasioB. [10100HbI HHTEpEC BIOIHE OOBSICHUM CTPEMIICHHEM YMEHbBIIUTh
9KOJIOTMYECKHE MOCIIEACTBHS, BO3HUKAIOIIUE MTPY CKIAJANPOBAHNH M XPAHEHHU OTXOJOB Ha Moiuronax. OTXoabl MOTYT
OBbITh HCIOJIB30BaHbI KaK B KAYECTBE HOBBIX OE3KJIMHKEPHBIX BSKYIIUX, TAK U B KauecTBE 3amoiHuTels. JlaHHOE Ha-
MPABJIEHHUE UCIIOJIL30BAHKS TEXHOTCHHBIX OTXOJ0OB B3aMEH MPUPOJAHOTO MHHEPAIBHOTO CHIPbs U U3TOTOBIICHUS U3 HUX
CTPOUTEJIBHBIX MATEPUAIIOB MOJIYYAET IUPOKOE PACIPOCTPAHEHUE BO MHOTHUX PA3BUTHIX CTPAHAX.

B GoJIbIIOM KOIMYECTBE OTXOMBI B BHE oTpaboTanHOi (popmoBouHoii cmecu (ODC) oOpas3yroTcst Ha IUTEHHOM
npou3BoicTBe. [IpruueM 3TH 0TXO0/bI HENPUTOIHBI K AaJbHEHINIEMY HCIOJIb30BAHUIO U B HACTOSIIIIEE BPEMS TOBCEMECT-
HO BBIBO3SITCS U CKJIA[IUPYIOTCS HA CHELUANBHBIX TOJUTOHAX.

O®C craneraBuibHOTO MPOU3BOACTBA B T. TaMOOBe MPEACTABISIIOT U3 Ce0sl CMECh BSDKYIIETO U 3arOJHUTEIIS.
Poutb BskyILero BeinosHseT Dtuicuiankar-40. 3anomHuTens npeacTaBlieH KBapLUEeBbIM [IECKOM CICAYIONUX (GpaKiumii:

"Orocmwi-menyp-2" 0,063 ... 0,1251m;

"Orocmt-menyp-3" 0,125 ... 0,315mm;

"Orocmwi-menyp-4" 0,315 ... 0,431m;

"Orocmi-menyp-6" 0,63 ... Imm.

Toukoaucnepcusie ODC, UCTONb3yeMble B KAYECTBE HAMOJIHUTENICH B KOMIO3UI[HOHHBIX CTPOUTEIBHBIX MaTe-
puanax, CnocoOHbl OKa3bIBaTh BIIMSIHAE HA HPOLECCHI THAPATAIMU W TBEPJACHHS 332 CUET M3MEHEHHUs] CTPYKTYpBI Iie-
MEHTHBIX KOMIIO3UIIH.

IMoadop onTUMAaJbHBIX NO3UPOBKH M creneHu usMmenbueHunss ODPC gact BOZMOXKHOCTh YIPABISTH HPOLECCAMH
CTPYKTYpOOOpa30BaHKss M TBEPACHUS C IIEIbIO MOBBIMICHUS (DU3UKO-MEXAHUUECKUX XaPAKTEPUCTUK CTPOUTEIBHBIX
KOMITO3UIMOHHBIX MAaTEPHAIIOB.

IIpoBOAMIOCH SKCHIEPUMEHTANILHOE UCCIIEAOBAHNE BIUSHUS JIOJIA 3aMEHbI KBAPIIEBOrO Mecka oTpaboranHoii dop-
MOBOYHOH CMEChI0 B 00pa3iax [EMEHTHOTO0 KOMIIO3UIIMOHHOTO MaTepuaia Ha mpoyHocTh Ha cxkarue. ODPC u3mernpya-
JIUCh BPYYHYI0. MOJIyJIb KPYITHOCTH MOJyYEHHON U3MENIbYeHHOM cMecu coctaBua M, = 2,5.

O06pasip! m3roraBauBannch B Buae Kyoos 100<100x100 mm mo Tpu obpasna-mybiepa B Kaxmou mapTud. Mcmsi-
TaHHe 00pa3lOB Ha MPOYHOCTH HA CxkaTHe MpoBoamwiIochk mo Metoauke I'OCT 10180-90mocne TBepacHHs 00pas3IoB B
€CTECTBEHHOM COCTOSIHUH. BbIJIO H3rOTOBJIEHO YETHIPE MAapTUH 00Pa3lOB, 3aMOJHUTEIb KOTOPBIX COCTOSUI U3 CMECU
kBaprieBoro mecka (M, = 2,5) ¢ mmenpucHHBIME ODC, COOTHOIICHHS KOMIIOHCHTOB KOMITO3MIIMOHHOTO MaTephaia
MpUBEICHEI B Ta0. 1.

Pe3ynbTaThl MCTIBITAHKUN MMOKA3aJIM, YTO HAOJIIOAATIOCH YBEINYEHHE MPOYHOCTH Ha C)KATHE 00PaA30B KOMIIO3UTOB
[0 CPAaBHEHHIO ¢ 00pa3aMu IeMeHTHO-ecyaHoro pacteopa: Ha 40...55%rmpu yBeaTnueHnH POIIEHTHOTO COJIePIKaHUS
O®C B 3anomuutene ¢ 3310 100% puc. 1).

Tadnuma 1
COOTHOIIICHHE KOMIIOHEHTOB, JIOJIU
Ne maptun
IlemenT Tlecox ODC Bona
1 1 3 - 0,65
2 1 2 1 0,65
3 1 1 2 0,65
4 1 - 3 0,65

PPaGora BbIMONHEHA MO PYKOBOJCTBOM KaH.I. TexH. Hayk, qou. TT'TY H.B. Ky3nenoso#i, a-pa skoH. Hayk, npod. TTTY B.B.
Kapukosa.
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Puc. 1.3aBucuMoCTh MPOYHOCTH HA CXKATHE OT MPOLIEHTA 3aMeHbI MecKa
u3Meab4eHHbIME ODC

VYBenuueHne MpoYHOCTH Ha CKATHE Y 00pa3IoB ¢ BEICOKUM TpoIieHTOM coepkanns ODPC MOXKHO 0OBICHUTH YII-
POYHCHHEM T'PAHUIIBI CUCTUICHHS BSXKYIIECTO M 3alOJHUTEINS], KOTOPOE MPOUCXOAMUT OJaronaps YBEIMYCHHOMN IUIOIIAIH
B3auMoJieiicTBrs y u3MenbueHHBIX ODC Mo CpaBHEHUIO ¢ KBAaPIIEBBIM MeCKOM. M3BecTHO, 4TO oTpadoTaHHast Hhopmo-
BOYHAsI CMECh COCTOMUT U3 Tecka ¢ PpakuuoHHbIM cocTaBoM OT 0,06310 1 MM, CKPEIUIGHHOTO KUJKUM CTEKJIOM, IO-
3TOMY MOBEPXHOCTh M3MEIbUYCHHON 0TpaboTaHHOU (hOPMOBOYHOIT cMecH OyAeT 0oJiee MIePOXOBATOM, YeM Y aHAIOTHY-
HOW 110 pa3Mepy YaCTHIIbI KBApIEBOro mecka. Kpome Toro, mpu M3roTOBJICHUU OTIMBOK B CTANCIUIABAIBHOM IIEXE MPO-
HCXOMUT PE3KHiA Tepemnaj TeMIeparyp GopM, H3rOTOBJIECHHBIX U3 GopMOBOUHOM cMmecH [1]. BemenctBue sToro 3epHa
KBaplia nproodperaroT AeeKTHYI0 CTPYKTYPY, 4TO B CBOIO OUYepe/ib MOBBIIIAET UX AKTHBHOCTh KAaK 3aIOJHHUTEIIS U CIIO-
cobcTByeT 00pa3oBaHUI0 OoJiee MPOYHON IIICHKH CBA3YIOIIETO MPH B3aUMOJCHCTBUM 1IEMEHTA C aKTHBUPOBAHHOM I10-
BEPXHOCTHIO KBAPIIEBOTO 3AIIOJHHUTEIS 10 CPABHEHHUIO C IIPHUPOHBIM.

JanpHeHIM 3TarnoM UCCiIeI0BaHus SBISETCs 0A00p 000pyI0BaHHs Uil U3MEIbYCHHUSI OTXO/IOB M CMELIMBaHHS
KOMITOHEHTOB. J[JIsl M3MENbYEHHsI OTXO/0B M CMELIMBAHHS KOMIIOHEHTOB CMECH BMECTO TPAJMIHOHHBIX MEXaHH3MOB
MPEANoaraeTcs UCIMoIb30BaTh BUOPOBPAIIATEIILHYIO NIAPOBYIO MEJIbHUILY [2], a pa3jeneHuie U3MeNbYeHHBIX OTXO00B
10 (ppaKIMsIM Pa3IMYuHON KPYTHOCTH BBIIOIHATH C MOMOIBIO BUOpPOBpaInaTeabHoro cuta [3].

Ipemnaraemasi TEXHOJOTHS MMOJIYYCHHS CTPOUTEIHHOTO KOMITO3UIIMOHHOTO MaTepHaja IMO3BOJISCT IMOIYYUTh Ma-
TEpHal C BEICOKUMHU (DU3HKO-TEXHHMYCCKHUMH CBOMCTBAMU JIMOO CHU3UTH PACXO]] BSHKYIIETO B €r0 COCTAaBE, YTO IPHUBE-
JIET K CHI)KCHUIO ce0ECTOMMOCTH BBIITYCKA SAMHUIBI KOHEYHOH MPOIYKIIUH.

Hcxons u3 monydeHHBIX (U3UKO-MEXAHUYECKUAX XaPAKTCPUCTHK KOMIIO3UIIMOHHOTO CTPOUTEIHHOTO MaTepuaia
MPEeAIaraoTesl Cliefyouine 00IacT MPUMEHEHHS: TPOM3BOCTBO CYXHX CTPOUTENIBHBIX CMECEH, STYEUCTOro OeToHa 1o
MIEHO- U ra30-MEeTO/AY, TPOTYapHOil IITUTKU U OOPIOPHOTO KaMHs, )KeNe300eTOHHBIX KOHCTPYKIH, aHTUKOPPO3UHHBIX
0OJHMIIOBOK.
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NHO®OPMAIIMOHHBIE CUCTEMBI U TEXHOJIOT' U

VYIJK 681.335
MLE. Iaaxcnn”
TEXHOJIOTUS TPOEKTUPOBAHUSA AL

Texuonorus — ot rpeu. techne —ckyccTBo, MacTepcTBO, ymenue u l0gos —cioBo, yuenue, Hayka [1, c. 1330].13
OIIpeeTICHUs CIIEAYET, YTO HH(POPMAIIMOHHAs TEXHOJIOTHSI TPOCKTUPOBAHMS CUTHAJIA — 3TO:

1. CoBOKymNHOCTh METOJIOB aHaIM3a U cuHTe3a (popM npexacraBieHus: PyHKIUH CXeMO- 1 MHEMOTEXHHUKH, MaTe-
MaTUK{d M (U3MKH TPH CO3JAHHU COIJIACOBAHHBIX KOMIIOHEHT MH(popMaiuoHHoro odecnedyenus (MO): ammapaTHbIX
(AC) u metponoruueckux (MC) cpencts, nporpammuoro (I10) u matematudeckoro (MO) obecnieueHusi, — IS IIPOEK-
THPOBaHHUI MUKPOIPOIIECCOPHBIX CPEICTB;

2. Hayka 0 3aKOHOMEpHOCTSIX HH()OPMALMOHHBIX TMPOLECCOB Uil MPOSKTHPOBAHUS MHKPOMPOLIECCOPHBIX
CPEICTB C aIaNTUBHBIM JAMANA30HOM KOHTPOJIS M 33JaHHOW TOYHOCTHIO, ONPEAETISIeMbBIX MOTPEIIHOCTHI0 00Pa3IOBRIX
Mep TpaHHIl AUANa30Ha.

C nosunmii uHPOpMALMOHHOH KoHUenuuu [2, 3] 6asucHbIC CTPYKTYPhl MHKPOIJICKTPOHHKHA M H3MEPUTEIBHOM
TeXHUKH OT uHTerpaipHbix cxeM (UC, CHUC, BUC) no mukponpoueccopusix cpeacts ([IK, MUC, MIIC) pernamenTu-
pOBaHBI MHTErpaLyeil THPOPMAIIOHHBIX TIPOLIECCOB OT MPe0Opa30BaHys CUrHAJIA, YIPABICHHs CTPYKTYPO, IIpOrpaMMu-
POBaHUs apXUTEKTYPHI IO BBIYMCIICHUS, M3MEPEHUs M HakoruieHns1 nHdopmarmu. C pazBuTneM HHPOPMALMOHHBIX IIPO-
neccoB opmupytoress AC B 6azucax III-VIC-CUC u I1O npu cranosnenun apxurekrypsl BUC, MO Ha ypoBHE BbI-
yucnuteneit [IK u meTponoruueckue cpenctsa npu co3gaH MUKpoNpolreccopHbix uamepureneinr MUC.

WHrerpanus nHGOPMAIIMOHHBIX MPOIECCOB 10 BEPTUKAIH WHUIUHPYET AU EepeHIHannuio 0a3uCHBIX CTPYKTYP
[0 TOpH3OHTANH: (OpMaM TpeACTaBIeHUs QYHKIMHA B aAPECHOM KOHTHHYYME MpPOCTpaHCTBO—BpeMs—pyHKuus. [lpn
9TOM mpeobpaszoBanue curnana MC menurcs Ha aHajoroBoe (HENPEPBHIBHOE), UMITYJIbCHOE (BpEMEHHOE) M IU(pPOBOE
(muckperHOE) mpeacTaBieHne (YHKIMM, MOITOMY B TEXHHMKE IIPe0oOpa3oBaHMs CUTHaa Ipeodpa3oBaTelid Kiaccuu-
mupytoT Ha ananorossie (AUC), ummnynscubie (MUAC) u nudpossie (LIUC) nHTErpaabHBIE CXEMBI.

Ha yposune CHUC npeoOpazoBaHie CTAHOBHUTCS alliapaTHO YIPaBISIEMbIM, IOITOMY UX CHCTEMAaTH3UPYIOT 110 KO-
opauHaram ¢yHkuuu ynpasienus [1, 3] Ha npocrpancteennsie [Ipll, Bpemennsie BII u ¢pynkunonansasie OII npeod-
pasoBarenu. [Ipu opranusanuu nporecca XxpaHeHus nHGopMaiuu GopMupyeTcs IporpaMMHOe yrpasieHue (mporpam-
mupoBanue) BUC, kotopbie Mo QyHKIHMH MPOrpaMMHUPOBAHHS B aAPECHOM KOHTHHYYME KIACCH(DUIMPYIOT HA MHTEP-
deticer mamsitu UIT, mukponpoueccopsl M u unTepdeiicsl BBoaa-peioga (MBB). ITo crocobam oOMeHa HHpOpMaLUn
VBB paszensitor [2] Ha nuanorossie, cepBucHbie U aBToMatnyeckie (AVBB). Ilo ananoruu ¢ 6asucamu LudpoBoit
TEXHUKH IeTIecCO00pa3HO CHCTEMAaTU3NPOBATh HHTETPaJIbHEIE TPeoOpa3oBaTeNy CUTHAA.

UC mo GpyHKINK JTOTHYECKUX TpeobpasoBanii nenaT [3] Ha KOHBIOHKTOPBI, IU3BIOHKTOPHI B HHBEPTOPHI, COOT-
BETCTBEHHO MACCHBHBIEC (PE3UCTHUBHBIC) U aKTHBHBIC (ITOMypoBoaAHMKOBBIC I111) mpeobpasoBaTen aHAIOTOBOTO CHI'HA-
ma norugHo auddepeHnnpoBaTh Mo QYHKIMAM 00BETUHEHNS, Pa3elICHUS U CPAaBHEHHS Ha CXEMBI [TOCIIEI0BATEIBHOTO,
MapajuIeJbHOTO M CMENIAHHOTO COCANHEHHs. [Ipy 3TOM Cpe Pe3MCTHBHBIX CXeM pa3nudaroT [2, 3] menurenu Hamps-
xerus JIH, Toka JIT u mommuocti JIM, a Ha ypoBHe [1I1 HCIIONB3YIOT TPH CXEMBI BKIIFOUEHUS TPAH3UCTOPOB: C OOIITHUM
komnekropom (OK), 6a3oit (OB) u amurrepom (O3) mns peanusaluy Takke YCHIUTEICH TOKA, HAMPSHKCHUS. © MOLIHO-
ctu. o mpaBuiaM mapauieNbHOTO, MOCJIEA0BATEILHOIO U CMELIAHHOTO BKJIIOUYEHHS TPaH3HCTOPOB IpeoOpa3oBaTein
UC pasBuBatorcs or quddepeHIHaIbHBIX 1 UHTErPAIbHBIX K KOMIUIEMEHTApHBIM KacKajaM — OCHOBBI aHaJIOTOBBIX
CHUcC.

CHUC ynpasnsieMbIx npeobpa3oBaTeiell CHHTE3UPYIOT 13 KackanoB VIC coriacHO COOTBETCTBYIOIIEH TOIMOJIOTHH
coenuHenuit aus cozganus [3] aHanoroseix guddepenimansusix (1Y) u onepanmonnsix (OY) ycunuresei, aHaaoro-
HMITYJIECHBIX KOMITAPATOPOB M YIIPABISICMBIX IIH(PPO-aHAIOTOBIX JCIUTENCH ToKa 1 Hanpsokenus [2]. Jluneinsie MC
[0 PE3UCTUBHBIM (JIMHEHHBIM), TIOJIYIIPOBOAHUKOBBIM (HETHHENHBIM) U PEAKTUBHBIM (KBa3HJIMHEMHBIM) IIEMSAM 00paT-
noit ces3u OV nenst coorsercTBenHo [3] Ha ammumryausie (AUC), dyukuuonansasie (PUC) u oneparopusie (OUC)
ympasisieMble ipeoopasoBatenu. [Ipu atom nuppossie CUC peanusytor nemmdpaTopbl ¥ MyJIbTHIUIEKCOPHI, CYETINKH
U PETHUCTPHI, 3aIIOMHHAIONINE U apH(PMETUKO-IOTHUECKHE YCTPONCTBA. AHAJIOTOBBIE, UMIYIbCHBIC U T poBbie CUC
ciyxat ocHoBoH apxurekTypsl BUC st peanuzanuu AVIBB u ero KOMIOOHEHT: HOPMHUPYIOIUX YCUIUTENEN U AeKOAe-
poB, aHanoro-uupoBIX U LU(GPOAHATOroBEIX Npeodpasosateneit [2, 3].

[IporpammupyeMbie aHAJIOTr0-UMITYJILCHBIE U UMITYJIbCHO-IIM(poBBIe TpeodpazoBaresin AVIBB co3patoT Takxke 1o
TPEM aJropUTMaM MOCIEA0BATEIBHOIO, MAPAIICIBHOTO U CMELIAHHOTO (HYHKLIHOHUPOBaHuUsI [3], cHCTEMAaTH3UPOBAHHBIM
B MH(QOPMALMOHHYIO TEXHOJIOTUIO MPOEKTHPOBaHMs THOKOil apxutekTypsl AIBB ¢ kommyHukabemsasiM MO 1 3 ex-
tuBHbIMH MC. PaccMoTpeHBI Teopusi, NpakTHKa M pa3BUTHE WH(OPMALMOHHOW TEXHOJIOTHMH NPOEKTUPOBAaHHS OIITH-
MAaJIbHBIX aHAJIOTO-UMITYJIBCHBIX, aHATIOTO-IN(POBBIX PEIICHIH CXeMO- 1 MHEMOTEXHUKH, MATEMATUKH U (PU3HUKH.

YPaGora BEIMONHEHA IO PYKOBOICTBOM A-pa TexH. HayK, npod. TT'TY E.N. I'nunkuna.



WudpopmanmonHas TEXHOJIOTHS MIPEICTAaBICHA C MO3HUINH JHAJCKTHYECKOTO pa3BUTH (QYHKINN MPeoOpa3oBaHUs
oT cTpykTypsl HeynpasisgeMbix [1I1, UC u ynpasnsemsix CUC k apxurektype nporpammHo ynpasisieMbix BUC — npo-
rpaMMHUPYEMBIX aBTOMAaTHYECKMX HHTEp(deiicoB BBoaa-BbiBogAa (AUBB). C MeTOMUYECKON TOYKH 3PEHUST TEXHOIOTHSA
npoeKkTupoBaHus apxuTekTypsl AVIBB oTpakaeT OCHOBHBIE acTIEKThl TaPAaHTHUPOBAHHOTO JIMHEHHOTO MpeoOpa3zoBaHUs
OTHOCHTEIIEHO HOPMHUPYEMBIX Mep, 00pa30B M 3KBUBAJICHTOB. OT MPOCTOTO K CIOKHOMY MTOKa3aHO COBEPIICHCTBOBAHNE
apXUTEKTYPHI TIPH ONITUMHU3AIHNH aTopuTMOB MO, OIleHKe HEITMHEHHOCTH Tpeodpa3oBaTeNiel M yCTpaHeHWe HEeJIMHEH-
HOCTU METOJIAMH KAJIIMOPOBKHU MHTEIUICKTYaJbHBIX MPEoOpa3oBaTecii IpOrpaMMUPYEMBIME METPOJIOTHYCCKIUMHU CPEJI-
CTBaMH.

Ipemnoxkena uHGOPMAIIMOHHAS TEXHOJOTHSA MPOCKTHPOBAHUS ONTUMAIBLHOTO MATEMATHYECKOTO OOCCIICYCHHUS
JIUHEWHOTO MPEeoOpa30BaHUs C KeaaeMoi (yHKIHUEH, TOKICCTBCHHOW BRIOPAHHOMY 3KBHBAJICHTY ¢ MUHUMAIBHOM IO-
IPEIIHOCTRI0 HeMUHeWHoCTH. [Ipu 3TOM KOMIUIEKCHas mpoOiieMa TEXHHWKH NpeoOpa3oBaHus TudQepeHIMpoBaHa 10
aKCHOMaM JIMHEWHOCTH, TOXJICCTBCHHOCTH M HOPMHPYEMOCTH CUTHAJIA HA aHAJIOTMYHBIC 33J]aud aHAJIW3a M CHHTE3a
unTerpanbHeix cxem (MC) mo nx mepapxui. COOTBETCTBYIOIINM Ga3UCHBIM CTPYKTYPaM COIOCTABICHBI PAIlHOHATbHBIC
pemIeHNsT 110 HKBHUBAJCHTaM, OIpEAesieMbIe II0 YCIOBHSAM ONTUMAIBHOCTH. W30BITOYHOCTH YCHIJICHUS, PaBHOBECHS
MOCTa U HYJICBOTO MoTeHIaia. OnTUManbHbIE YCIOBUS CHCTEMAaTH3UPOBAHBI B 3aKOHOMEPHOCTH, MTO3BOJIHBIINE B TPU
pa3a COKpaTHTh alNTOpUTM pacyera MUHEHHBIX VIC Ha aKTUBHBIX, BEHTWIBHBIX W PEaKTHUBHBIX 3JeMeHTaX. CrpaBenim-
BOCTH HH()OPMAIIOHHOH TEXHOJIOTUH MPOEKTHPOBAHUS JHHEHHBIX IpeoOpa3oBaTelieil JoKa3aHa Il aHAJIOTOBBIX, M-
IyJIbCHBIX M aHasoro-mudposeix CUC.

Pa3Bura uH(pOpMAIMOHHAS TEXHOJIOTUS MPOSKTHPOBAaHUSA 3DPEKTUBHBIX METPOJOTMYECKUX CPEICTB aHAJIOro-
HMITYJILCHOTO, aHAJIOro-IU(pPOBOro mpeoOpa3oBaHus curHaia. [IpuBecH aHAIM3 METPOJIOTUYCCKUX XapaKTEPHCTUK
MacCUBHBIX W akTUBHbIX fenuteneit curnana [T u UC, yeunureneit CUC s 3akpemsieHus: IpakTHUYEeCKUX HABBIKOB
MIPOSKTHUPOBAHUS METPOJOTUIECKUX CPEACTB apXuTeKTypsl AVIBB. Dh(PEeKTUBHOCTE METPOJOTHYECKUX XaPAKTECPUCTHK
OIICHHUBACTCS 0 WX HEIMHCHHOCTH METOIaMHU CHTHAIBHBIX IPa)OB M Y3JIOBBIX MOTCHIIUAJIOB, AHAJIOTUH ¥ SKBUBAJICHTOB,
anreOpamyecKux U OTePaTOPHBIX HCUHCIICHUH. KOHKpeTHBIE YHCITOBBIC TPUMEPHI MILTIOCTPUPYIOT HETMHEHHOCTD MaCCHB-
HBIX M MHTETPAIBHBIX MpeodpaszoBareseid B popme Tabiuil U rpad)ikoB, COMMOCTABUTENILHOTO aHAM3a HCCIICAYEMBIX Xa-
PAKTEPHCTUK U BEIBOJOB IT0 X METPOJIOTHIECKON AP PEKTHBHOCTH.

IToBermenue 3¢ dexruBaocTd MC 1 koMmMmyHHKa0enpbHOCTH MO ToKa3aHO Ha ypOBHE KOMIIBIOTEPHBIX aHATU3aTO-
poB BraxHoCTH [2, 3] MeTomaMu KaauOPOBKH. MeToIbl KATHOPOBKH 10 JABYM MApaMeTpaM CHCTEMaTH3UPOBAHBI B Ue-
TBIPEXaJAPECHOM MPOCTPAHCTBE COCO00B. CrOCOOBI KATMOPOBKH PEATH3YIOT JKENaeMyk (YHKIHUIO MPeoOpa3OBaHHS
TOXICCTBEHHO SKBUBAJICHTHOW ()YHKIIMHU C aJlaliTallMeHi Mo AMAana3oHy 3a c4eT 00pas3loB Ha ero rpanuiax. [IpuseacH
COIMOCTABUTEIILHBIN aHATN3 KaTHOPOBKY CTATHCTUYCCKUME M aHAJTUTUYCCKUMHU METOJIaMU COOTBETCTBCHHO B CHCTEMaxX
cuncnennss HK® u HA®D, a Taxke oneparopax MCYUCICHUS B BUJE CTENIEHHOTO Psijia U OKCIIOHEHIIMAIBLHON (DYHKIIHH.
[Toka3aHo MPEUMYIIECTBO IKCIOHCHIMAILHOW MOJICNH, MPEACTABIIAEMON B SIBHOM Qopme ¢ IByMs WH(POPMATUBHBIMHU
napameTpamiu. [IpoBeJicHa onTUMU3AUS MOJICNICH KaTHOPOBKU B aJpeCHOM MPOCTPAHCTBE CIIOCOOOB, MOKA3aH UX BEK-
TOp Pa3BHUTHUS OT KATMOPOBKH 110 3aBUCHMBIM XapaKTEPHUCTHKAM K SBHOM Mozenu ¢ WHHOPMATHBHBIMA TapaMETPaMH.

Momnorpadus [3] pasBuBacT HHGOPMAIMOHHYIO TEXHOJOTHIO JTMHEHHBIX aHAJOr0-UMITYJIbCHBIX [2] mpeoOpaszoBa-
HHM W SBJISIETCS JIOTMYECKAM IPOJOIDKEHHEM MOHOrpaduii Mo mupoBOi M aHAIOrO-UMITYJIbCHON TeXHUKE [2, 3] MHUK-
POIIPOIIECCOPHBIX CPEACTB. TeXHOJIOTHS MPOCKTHPOBAHUS KOMMYHHKa0EIHPHOTO MAaTEeMaTHYECKOTO oOecreueHus u 3¢-
(DEKTHBHBIX METPOJIOTHUECKUX CPENICTB THUOKOW apXUTEKTYpHI MOJIOKEHA B OCHOBY IMKJIOB "DIIEKTPOHUKA U MHKPO-
nporeccopHas TexHuka" u "MHpOpMAIMOHHO-U3MEPHUTEIIBHBIC CHCTEMBI. TEeOopeTHYCCKHE MaTepralbl CUCTEMATH3H-
PYIOT TPUALATHICTHUAN OMBIT YU4eOHO-METOIUYCCKOW pabOThl M HAYYHO-HCCIICOBATEIILCKOrO TBOPYECTBA aBTOpA IO
aHAJIOTOBOU M MMITYJILCHOM, IIU(POBOI M MUKPOTIPOILECCOPHOM TEXHUKE I aBTOMATH3AIMHA OMOMEIUIIUHCKIX TEXHO-
JIOTHHA Y aHATUTUYECKOTO KOHTPOJIS, JCKTPOOOOPYAOBAHHS U JHEPrOCHAOKEHSI, KOHCTPYUPOBAHUS PaTUOIIICKTPOH-
HBIX ¥ MHUKPOTIPOILIECCOPHBIX cpelncTB. MoHOTpadus npeIHa3HAYCHA JJIs HHKCHEPHOTO CHHTE3a U aHaJi3a apXHUTEKTY-
pst muHelHbIX AVBB B 6a3ucax I1I1 u UC, CUC u BUC Ha npakTike B HayYHBIX UCCIEJOBAHUSAX M YUeOHOM Hporec-
ce.
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A.H.TPNBKOB, N.A. KYPKIH, U.C. BA3bBUIIOK, E.10. KPUBOILLIEMHA

METO/] CUHTE3UPVYIOINX ITEPEMEHHBIX B 3AZTAYE
OIITUMAIJIBHOI'O YIIPABJIEHUA MIMO-OBBEKTOM

[IpumeHsieMble B HACTOSIIEE BPEMsl CHCTEMBI ONTUMAaJIbHOIO YIPABJICHUS TEXHOJIOTMYECKUMH OOBEKTaMH B OC-
HOBHOM PEaJIM3yIOT AJIITOPUTMBI, paccunTaHHble Ha ogHOMepHbIe SISO00bekTh. OTHAKO Ha NPAKTUKE MHOTHE TEXHO-
JIOTHYCCKUE YCTAHOBKHU MPEACTABIISIIOT c000# MHOroMepHbie MIMO-00BeKTHI, HAITPUMEDP, MHOTOCEKITUOHHBIC CYIIIHIb-
HbBIEC YCTAHOBKH, MHOTOKaMEPHBIC JIEKTpHYecKre mmeuu u ap. [1]. Meronuka penteHunst 3a4a4 ONTHMAIBHOTO YIIPABIIe-
HUSL IJISL TAKMX OOBEKTOB B HACTOsIEE BPEeMs M3ydeHa HEJOCTaTOYHO. B wacTHOCTH, OONbIINE TPYTHOCTH BO3HHKAIOT
IpH pa3padoTKe MaTEMaTHYECKOTO M AITOPUTMHYECKOTO 00ECIIeYeH sl CHCTEM ONTHMAJIBHOIO YIIPABIICHHS, CBA3aHHbBIE
B IIEPBYIO OYEpellb CO CIOKHOCTHIO MaTEMaTHYECKOTO allllapaTa aHaju3a ¥ CHHTEe3a ONTUMAIEHOTO yIPaBICHHS.

3aga4yy ontumainbHOro ynpasieHus npocreidmnm MIMO-06bekToM MOKHO 3anucarth B BUE:

7 = a14(0)+ 4,2 (0)+ A (1),

1
5= a21zl(t)+ azzzz(f)*'bzuz(f)’ .
Zl(fo)z Zgy ~ Zl(fx)z Zyc s @)
ZZ(I‘O): 20 — ZZ(Z‘K): D s
0¢0[4, ]: u()0[y,, 4], 3)
[
J:J Aw (D), w(D)at — min, (4)
I

e &, b,(/ =12 /=1, 2) — mapaMeTpsl MOJeIH 00BCKTA; (; — yNPaBIIIONINE BO3ACHCTBHS (BXOJHBIC IIEPEMCHHBIE);

Z — dasoBble KOOpAUHATEI (BBIXOABL); Zg, Zy » Zo0r Zx — IPAHULBI U3MEHEHHs (A30BbIX KOOPAUHAT; U, U,; —TIpa-

HUYHbIC 3HAUEHHS YIPABJISIONINX BO3ICHCTBHN; J — MUHUMH3UPYEMbIN (YHKIIHOHA.

Heo6xoaumo nepesectd MIMO-00beKT, onHcsiBaeMblii Moebio (1), M3 HaYaIbHOIO COCTOSHMS B KOHEuHOE (2)
[PU OrPAHUYCHHUH HA YIPABISIOIIUE BO3AeicTRYS (3) ¢ MUHMMYMOM 3HEPreTHYeCcKoro pyHkuuoHana (4).

Hust pemiennst 3amaun (1) — (4) npeasnaraercst UCMOJIB30BaTh MATEMATHYECKUI ammapar MPHHIUIIA MakCUMyma
TToHTpATMHA U METOJ CHHTE3UPYIOIIUX MIEPEMEHHBIX [2].

CITOHOCTD PEIICHHUS 3a/1a4l ONTHMAIBHOTO YIIPABJICHHS JUII MHOTOMEPHBIX 0OBEKTOB 3aKIFOYaETCs B HEOOXO-
IMMOCTH PACCMOTPEHHS BCEX BO3MOYKHBIX COUCTAHWH BHIOB (DYHKIIHI OMTHMAIBHOTO yrpasieHus. Jis npocreiiiero
MIMO- 06bekTa, onuchiBaeMOro Moaenbio (1), 4UciIo BO3MOXKHBIX COUETAHHUM BUIOB (DYHKIUI yIpaBICHUS JOCTUTAET
HECKOJIbKAX COTEH, & MPH PACCMOTPEHHUH CHCTEM OOJIBINCH Pa3MEPHOCTH MOXET IOCTHUTATh HECKOJNBKHX MHIUTHOHOB,
YTO TMPHUBOAUT K CYIIECTBCHHOMY YBEINYCHUIO BBIYUCIUTEIBHON HATPY3KH HA CHCTEMY ONTHMAIBbHOTO YIPABICHHS H
OCJIOKHSIET PEIlICHHE 3a/1au CUHTE3a ONTUMAJIBHBIX YIPABISIONMX BO3JACHCTBUN B pealbHOM MAacCIITa0e BpPEMEHH.

PaccMoTpuM MMOJIy4eHHE BEKTOpA CHHTE3MPYIOIIMX IIEPEMEHHBIX IpUMEHHUTENbHO K 3amade (1) — (4).3anumem
Mojenb (1) B MAaTpHYHOM BHJIE

A =AAH+BuUD), (5)
a1 &p 4 0 . Z(9H
A: 1 B: 1 = t
(a21 azzj [0 sz A9 [Zz(f)j

(a0 . _(u®
Z“"(zz(t)j’ “«9 (uzmj'

Pemenuem cuctemsl (5) siBisiercst ypaBHeHue Ko



A=z + j e IBUYds, 7= [ j 6)
20

[}

rae 6{4 o — MaTpu4Has 3KCIIOHCHTA, IoJydaeMas Ipyu noMouun 06paTHOr0 Hpeoﬁpa30BaHI/I${ Jlannaca
- = -1
Efa(l‘ Io) :Ll[(Ep_/‘(l‘_l‘o)) ] ,

P~ ay(t—h) a,(1-4)

Ep- At-t,) " = K K
(Ep- At=t) a(t-6)  p-an(-k)
K K

rac

k= 1P = e+ &) (1= 1) + @180, (1= ) = 4ana,(t-1)°.

PesynbraT oOparHoro npeodpasosanus Jlamaca Oyner 3aBuceTh OT KOpHEH 3HameHaTens. PaccmoTpuM cityuaii ¢
JIEUCTBUTEIILHBIMU KOPHSIMH, T.€. JUCKPUMHHAHT OOJIbILIEC HYJIS!

D=(a, - ay)* +4aya, >0.
Torma

At10) = du(t= 1) duale= fo)] ,

Jelea-o) oat-0
01a(t- 1) = (@ +0) 6000 4 (g, +B) ePU0),
d1o(t- 1) = @y 00 - 800 ),
Dorlt- 1) = 3y 900 - 0,
Ooo(t—1,)=~(a, +a) 670 + (g, +B) e PI0)

=-05(a,+a,+vD),

B=05(ay+a,+VD).

Takum 06pa3zoM, ypaBHeHue (6) MOKHO 3aIucaTh B BUJIE
(Zl(l‘)]:i( 1a(t-%) Oro(t- fo))[zm}_
() D\ dult=1) d2lt-1)) 20

b1al2- ) ¢12(f_ S)J[%(S)J
o 7
( j'[x/_(d)m ) ¢22([_5) (9 y )
Ha ocnopanuu (7) BBOOMTCS BEKTOP CUHTE3UPYIOMIUX HEPEMEHHBIX

A= (Ll’ Lz)T ,



JD

L= _{Zl(f) _i(_ (2 +0) €070 +(a,, +B) P70 )_

] VD

_ % alz( Gt _ Eﬁ(f—fo))} -
t
= (@ +B €9 ~(a +o) ) (9 a5

o

L= %{22(1‘) —% 2y, E0) - i) )

-0 (L (4, + o) €400+ (a, +) €700 =

N
t
= @+ o) €79 + (40 679 (9 as

o

Pa3mepHOCTh BekTOpa /A 3HAYUTENILHO MEHbIIE Pa3MEPHOCTH MAacCHBA MCXOMHBIX NaHHBIX 3aaaud (1) — (4),npu
5TOM BEKTOpP CHHTE3UPYIOUIMX MEPEeMEHHBIX OJHO3HAYHO ONpeNelsieT BHJ W MapamMeTpbl (YHKIMH ONTHMaibHOTO
ympasieHus [3], 4T0 MO3BOJISET MOJTydYaTh PELICHHE 33/1a4i ONTHMAIIBHOTO YIPABICHHS B PEAIbHOM MaciuTade BpeMe-
HH.
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Kagenpa " KorctpyrpoBamwe pagaosaeKTpOHHBIX
H MuKponponeccopHsix cacreM', TI'TY

YK 004.72
A.B. Epmaxos, HA. Pyoanos

AKTYAJIN3AIUA CKOPOCTHU INTEPEJAYN JAHHBIX
B JIOKAJIBHOM CETH IOJIPA3/IEJIEHUS BY3A

JlMHaMU4HOE Pa3BUTHE CETEBBIX KOMITBIOTEPHBIX TEXHOJIOTHI U TIOCTOSIHHOE YBeJIHYeHHEe 00BEMOB MepeiaBaeMbIX
MO CEeTH MAaHHBIX, MPEJOCTAaBISIsI HOBBIC BO3MOXHOCTH 10 OpPTaHW3alldM W BEACHUIO ydeOHoro mporecca (web-
KOH(EPEHIINH, CalT, yIaJCHHBINH pabounii CTOJ, SIMEKTPOHHBIN JCKAHAT U T.J.), BMECTE C TEM TPEIbABIISIOT MOBBIIICH-
HbIe TpeOOBaHUS K 000PYIOBaHUIO CETEH.

Hanuane coBpeMeHHO# TeXHUYECKOH 0a3bl B y4eOHBIX KJIaCcCaX U MCIOJIb30BAaHHUE HA €€ OCHOBE MEPEIOBBIX METO-

JIOB OOyuYeHHMs SIBJSIETCSI OJJHMM M3 00S3aTENIbHBIX YCIOBHH /ISl HOBBIICHHUS KauyecTBAa U YPOBHS NPEIOCTABIIEMbBIX
00pazoBaTeNbHbIX YCIYT.

C momeHnta opranuzanmu B 1997 r. MexoTpaciieBoil pernoHa bHBIA IIEHTP MOBBIIICHUS KBaTH()UKAIKUU U TIPO-
(beccHOHaNbHOW MEPEenoArOTOBKH CIEHHUANTUCTOB TaMOOBCKOTO TOCYAapCTBEHHOIO TEXHHYECKOr0 YHHBEPCHUTETa
(MPUIIK TI'TY) mocrosiHHO pa3BuBall CBOKO HH(pOpManuoHHyko 0a3y u k 2001r. ObLI0 3aKOHYEHO (HOPMHUPOBAHUE HA
TOT MOMEHT mporpeccuBHoit 10-MoOuTtHON nokansHOi cet MPIIIK, Brirogaromeil pabodyre CTaHIMKA COTPYIHHKOB
MPLIIK, daiinoBsiii cepBep, KOMIBIOTEPHBIH Kitace Ha 22 pabounx Mecta. OmHAKO ¢ POCTOM 00beMa 00padbaTsIiBaeMOi
B MPUIIK wrOpMaIHK, yBeTUISHHEM pa3MEepPOB MPHUKIATHBIX IIPOTPAMM BO3HUKIIA CEphe3HAs HEOOXOIUMOCTh B MO-
JIepHHU3ALMH UMEIOIIIeiics CeTH.

JocraTo4Ho cKa3aTtk, YTO MEPUOANIECKOE OOHOBIICHNE HA BCEX yUEOHBIX KOMIbIOTEpaX Kiacca HHYOPMALMOHHOM
6a3bl pasmepom nopsinka 100Mo6aiit nox nporpammy 1C Byxranrepust 8.0 TpeOyeT 3HaYMTENBHBIX 3aTpaT y4eOHOTO



BpeMeHH. YaCTHYHO 3TOT MPOLIECC YCKOPSIETCs, €CIIH MapauieibHO OOHOBISITE 0a3bl IIPH MOMOIIY (IIAII-HAKOHUTECH.
BwMmecre ¢ TeM, 0OCO3HaHHE TOTO, YTO OOBEMBI MEPEaBACMBIX 110 CETH JAHHBIX OyIyT MOCTOSIHHO BO3pPAcTaTh, 3aCTABJIS-
€T 33JlyMaThCsi 0 HEOOXOAUMOCTH MEPEX0/1a Ha HOBbIE AlllapaTHBIC CPEACTBA MOCTPOCHHUS JIOKAJIBHBIX CETEH.

IIpocroii pacuer mokassiBaer, uyro 10MOuTHas JoKanbHas CeTh B uueale crocobHa mepemasats 10/8 = 1,25
Moaiit/c, T.e. 100MGaiiT 0T 0JHOTO KOMIIBIOTEPA APYyroMy OyayT mepemaBaThes mo cetu B Tedenne 100/1,25 = 8Q:.
Jist mepenaun 100Mo6aiit Ha 20 komnblotepoB noTpedyetcs 80% 20 = 1600 mim 26 mun 40c.

Ha npaktuke aeno 00CTOMT HECKOJIbKO MHave. [1Jisi mpoBeleHus SKCIIEPUMEHTA ObLIIM CO3MIaHbl ITaJOHHbIE (aliibl
pasmepom 1, 10, 50, 10M6aiit, a Taxke pazpaboraHa mporpaMMa, IO3BOJISIONIAS H3MEPSITh BPEMs IEpPeIadn dTaIOH-
Horo ¢aiina BmioTh g0 MuutucekyHn. [lepenada (ailyioB ocyiiecTBisiach U3 MPOrpaMMbl, KaKk BPYYHYIO, TaK U IO
TaiiMepy. BpeMst Ha Bcex KOMITbIOTEpax CHHXPOHHU3UPOBAHO CO BPEMEHEM KOHTpOJIiepa JoMeHa. DKCIEPUMEHT IPOBO-
JIUIICS B y4e0OHOM KOMITBIOTEPHOM KJ1acce, MOCTpOeHHOM Ha 1ByX 10-MOuTHbIX xabax.

Bpewmsi nepeaaun 3TanoHHBIX (ailyioB ¢ 0MHOr0 KOMIBIOTEpa HA APYroi MpeacTaBieHo B Tadm. 1.

Ta6auma 1
OO0BEM ITATOHHBIX
¢atimos V, Moaiit 1 10 50 100
Bpewms nepenaqn 7,
MHUH:C:MC 0:01:261 | 0:10:706| 0:51:604  1:44:392
Taéauuna 2
O0BEM PTATOHHBIX
(atinos V, MbaiT 1 10 50 100
71, MMH:C:MC 0:4:928 1:11:820 5:26:341 11:11:215
75, MMH:C:MC 0:2:728 0:39:658 4:10:100 06:53:871
73, MMH:C:MC 0:3:688 0:36:588 3:23:500 07:23:305
74, MUH.C:MC 0:4:267 0:43:800 3:52:237 07:52:906
75, MMH:C:MC 0:5:921 0:51:636 4:43:558 09:07:155
Tepy MEH.C:MC 0:4:706 0:51:360 4:28:347 08:29:490
Taoauna 3
OO0BEM ITATOHHBIX
¢aitnos V, Moaiit 1 10 50 100
T¢py MHH:CIMC 0:8:464 1:28:505 7:52:5671 15:44:583

Bpewms nepenaun 3TaOHHBIX (ailyioB Ha 5 KOMITBIOTEPOB KiTacca IMPEACTaBICHO B Ta0. 2.

CpenHee BpeMs Iepeaadu STAIOHHBIX (aitioB Ha 10 KOMIIBIOTEPOB KiTacca MPeacTaBicHO B Ta0I. 3.

Jis HarnsaHOCTH Tpaduueckas 3aBUCHMOCTD 3aTPadycHHOTO Ha mepenady Qaiiia BpeMeHH OT pasMepa (aiina u
KOJINYECTBA 33/ICHCTBOBAHHBIX B OKCIICPUMEHTE KOMITBIOTEPOB MpHBEIcHa Ha puc. 1.

Kak BusiHO n3 rpaduka, 3aBUCUMOCTh 3aTPayeHHOro Ha nepenayy ¢aiina BpeMeHu oT pa3Mepa Gaiina u i 0HO-
r0, U JUIS IIATH, ¥ 78 ACCATH KOMITBIOTEPOB, 33JICHCTBOBAHHBIX B SKCIICPUMEHTE, OJIM3Ka K JTMHEHHOM, YTO MO3BOJIAIIO
aNMpPOKCUMUPOBATh PE3YIbTATHI AKCIICPUMEHTA IMHEHHBIMU 3aBUCIMOCTSIMU.
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Puc. 1.3aBucuMocCTb 3aTpaueHHOr0 HA Nnepenayy ¢aiijia BpeMeHn
oT pa3mepa (aiisia

Taéauuna 4

KonndyecTBo KOMIIBIOTEPOB /7 1 5 10
Vriosoit koaddurment A, c/MoaiiT 1,03 52 9,4

B Ttabnuie 4 npencraBieHbl pe3yibTaThl PacuyeTa yriIOBbIX KOX(PPHUIMEHTOB A IS allllPOKCUMHMPYIOIIUX dKCIIE-
PUMCHTANIbHBIC TaHHBIC IMHCHHBIX 3aBUCHMOCTEH KaXKJJ0W U3 BeTBeH rpaduka.

W3 tabnmiel 4 BUAHO, YTO 3HAYECHUE YIIIOBOTO KOI(PQPHIIMEHTa A BO3PACTAET C YBEINYEHUEM KOJIUYECTBA KOMITh-
I0TEPOB, MPUHUMAKOIIUX (ailiel. B Xone manpHeiero aHaim3a BBISBICHO, YTO 3aBUCUMOCTh BEJTMYUHBI YTIIOBBIX KO-
3¢ GUIMEHTOB A BETBEH rpaduka OT KOJMYECTBA KOMIBIOTEPOB /7 TAK)KE HOCHT JIMHEMHBIA XapakTep W MOXET ObITh
BBIPA)KCHA 3aBUCHMOCTBIO

f()=gx n=1,003333 n. (1)

U3 popmyasr (1) cnenyer, uro 3nauenne §= 1,003333 iun, okpyrisis, ¢= 1) ecTb Hekas "cereBas” KOHCTaHTa,
CBSI3BIBAIOILAs 3aBUCHMOCTh BPEMEHH Iepeaadn JaHHBIX IO JIOKANIbHOH ceTH 0T 00beMa mepeaaBaeMbIX JaHHBIX H KO-
JIMYECTBA KOMIIBIOTEPOB, 3aJeHCTBOBAHHBIX B IOJYYCHUH ITUX AAHHBIX. [10JydeHHBIH pe3yiabTaT MOKHO TPAaKTOBATh
crepyromuM obpazoM: B uccienyemoit 10MourHoit nokansHol cetn 1 MOaiiT naHHBIX mepenaeTcs B Tedenue 1 ce-
KyH/IBL.

[IpoBeeHHbIC 3aMephl U pacueThl MO3BOJISIOT 3alHCAaTh BHIPAXKCHUE [UIs ONpeIesIeH s BpeMeHH nepenayun daiina
B ucciaeayemoit 10MOuUTHO# JTOKaIBHON CETH CICAYIOIIUM 00pa3oM.

T=gxVxn, )

rae V/—pasmep daiina, MOaHT, /7— KOTUIECTBO KOMITBIOTEPOB.

Pacuer ¢ MCnoiIb30BaHNEM MIOJIyYCHHON 3aBUCHMOCTH MOKa3bIBACT, YTO LIS Mepeiadyn dTajJoHHOTO (aiina pasme-
pom 100 MoGaiiT Ha 20 xomnbrotepoB kinacca norpedyercs 2000c¢, T.e. 33 Mun 20 c. D10 corylacyercst ¢ pe3yJibTaToM
9KCIICPUMEHTA, B KOTOPOM CpeaHee BpeMs mepemadn dtanoHroro 100MoaiitHoro daiiza Ha 20 KOMIIBIOTCPOB PaBHSI-
nock 32 MuH. OTKIOHEHHE OT pacdeTHOro 3HadeHus cocrapisier (2000 / 1920) — 100 = 4,16%.

B kauecTBe npuMepa 3HAYUTEIBHOTO BO3pacTaHusi 00bEMOB MepejaBacMoil HHPOPMALIMK 3aMETUM, YTO IS Tepe-
naun o 10 MoOutHO# nokansHO# cetn 06paza DVD mucka tpebyercs mo monyrtopa yacos (4812,8 / 60 = = 801uH).
Koneuno, B HacTosIee BpeMs Takyro "omnepaiuio” MpoBOIUTH HellenecooOpasHo. ['opa3mo ObIcTpee 3amucarh JaHHbBIS
Ha DVD u Bocnosib30BaThCst UM Ha IPYroM KOMIIBIOTEpE.

B Hacrosimiee Bpemsi Haubosee pacnpoctpaHeHbl 100MOuTHbIC NTOKaNbHBIE CETH. PacdeT MOKa3bIBAaET, 4TO
100Mo6uTHas JOKaubHas CeTh B Hueale crnocoOHa mepexasath 100 / 8 = 12,9M0aiir/c, 1.e. 100 MGaiiT or 0gHOTO
KOMIBIOTEpa 0 Apyroro OyayTt nepeaaBathes 1o cetu B Teuenue 100 /12,5 = &. {ns nepemaun 100 Moaiit na 20
KOMIbIOTEPOB B macane morpedyercst 8 x 20 = 160c wim 2 mun 40 c. PeanbHblil pe3ynbraT OyaeT HECKOIBKO XYXKe.
Ecnu B35Th OTKIIOHEHHE, NOJTYYEHHOE B pe3yibTate TectupoBanus 10-MOuTHOI ceTH, TO MONydYuM OPHEHTHPOBOYHOE
Bpemst mepeadn 160x 104,16% = 166,6. B menom 3arpadyeHHOE BpeMsi HE CKa)keTcst Ha ydeOHoM mporecce u 100-
MOwuTHAs TOKaJIbHAS CETh TIO3BOJISIET PEIITUTH MPo0JeMy "y30CTH" KaHama nepeaadn JaHHbIX.



CoracHo pe3ybTaTaM UCCICIOBaHMS aHATUTHKOB 13 komnanuu |IDC B Oyaymem nudpoBas BcelneHHas, MPEIo-
JIOXKHUTEIBHO, OYET yABaUBAThCS B pasMepe Kaxbie 18 Mecsues.?

B noxanenoi cetn MPIIIK o6beM mepenaBaeMbIX JaHHBIX TaKXe MMOCTOSHHO yBenmduBaeTcs. [IpoBeneHHOE HC-
ClIeIOBaHME TIOKA3aJI0, uTO IepeBo JokansHoi cetn MPLITIK na Fast Ethernet, 10816uT/c, 1aeT BO3MOKHOCTh B Ha-
CTOsAIIEee BpeMs PEIIUTh Mpobdiemy "y3ocTu” KaHaia. Bmecte ¢ TeM, pa3BepHyTas TUraOUTHAS JIOKAJIbHASI CETh MO3BO-
JIUT OTIEPATUBHO OCYIIECTBIISITH COBMECTHBIN TOCTYII K JaHHBIM, IIPOrpaMMaM U 00OpyZOBaHHUIO HE TOJBKO B HACTOS-
miee BpeMs, HO 1 0003pHUMOM OYAyIIIEM.

MesxotpacieBoH perioHaIbHEIH HEeHTP OBBIIICHHSA KBATHYHKALHA H MPOYECCHOHATBHOH MEPeroqrOTOBKH CIIe-
nuaaacro TI'TY
YK 681.335

A.I' KonsLios”
BUPTYAJIBHOE AIII ITIOPA3PSA/THOI'O YPABHOBEILINBAHMU S

Cosnana nporpamma BuptyansHoro AL mopaspsaHOro ypaBHOBEIIMBAHKS B OCHOBHBIX (hopMax MpeICTaBICHUS
HAYKH ¥ TEXHUKU JUTSI WLTIOCTPAIMA MHOOPMAITMOHHON TEXHOJIOTUU MPOCKTUPOBAHUS aBTOMATUICCKUX HHTEpP(EicoB
BBOJ1a-BbiBOJIa (AIBB).

Mo nacrosimiero Bpemenu ALl mopa3psigHOro ypaBHOBELIMBAHMS PEANTHU3YIOT alMapaTHO WM MPOEKTUPYIOT B
pa3iau4HbIX (hopMax MpPEACTaBICHUS Ha OYMaKHOM HOCHTEIIC, YTO OTPaXKkaeT CTaTHKY 0e3 nuHaMuku padotsl AL, 3to
1 00yCITaBIMBaET aKTYaJIBHOCTh MOJeIupoBanus BupTyanbHoro ALl mopa3psaHoro ypaBHOBEUIMBAHUS C OTOOpaxe-
HHEM WH(POPMAIK B OCHOBHBIX (POPMAax HAYKH U TEXHHUKH.

Ilens paboThl: HAYIUTHCS aHATU3UPOBaTh padoTy ALl mopa3psaHOro ypaBHOBEIIMBAHUS HE TOJBKO B CTATHKE,
HO W IWHAMHKE 33 CYET KOMITBIOTEPHOTO MOJCITUPOBAHNS U3MEPEHHI.

i 5TOT0 HEOOXOANMO PEIIUTH CIEAYIOIINE 3a0aqu:

1. TIpoananmsupoBath ¢pus3uky AL 11t BEIIBIECHUS 3aKOHOMEPHOCTEH MOJISITUPOBAHUS.

2. CuntesupoBath Tabnuiyy coctossauit ALIIT mopaspsaHOro ypaBHOBEIIMBAHNS METOIOM SKBHBAJICHTHBIX MPO-

3. CocraButs cTpykTypHyto cxemy ALl mopa3psaHOTro ypaBHOBEUIHMBAHUS.

4. TlocTpouTs u mpoaHaaU3upoBath rpaduku padotsl ALl mopa3psaHOTro ypaBHOBEIIMBAHUS.

5. Co3znars nporpaMMmy MH(GOPMALMOHHOW TEXHOJOTHU NMPOSKTHPOBaHUS BUpTyaiabHOW Monesnu ALIIT B ocHOB-
HBIX (pOopMax HAYKH U TCXHHKH.

AIIIT mopa3psAHOTO YpaBHOBEUINBAHUS OTHOCATCS K MPE0Opa3oBaTelsIM MMapauIeIbHO-TIOCIIEIOBATEIBHOTO i -
CTBUSI, HX OTJIMYAIOT BBICOKAs KOMMYHHKAaOCIbHOCTh W ONEPATUBHOCTh aMIUIUTYIHO-IUCKPETHON 00paboTku mHDOpP-
manuu. JloctomrctBa 3Tux ALl 00yciOBIEHBI YMOPSMIOYCHHON MATPUYHOW CTPYKTYPOH C MHUKPOIPOTPAMMHBIM
YIOpaBJICHHEM 110 THOKHM aJITOpHTMaM HH()OPMATHBHOTO MAaTEMaTHYECKOTO W YHHBEPCAJIHHOTO IPOTpaMMHOr0O obec-
nedernst AIITI. Co3maHue OTKPBITOH apXUTEKTYPhl COBEPIISHCTBYET CIOCOOBI MOPA3PSAIHOTO yPaBHOBEIIMBAHHS IO
CaMOpPa3BUBAIOIINXCS HHPOPMAIHOHHBIX TEXHOJIOTHI € BHICOKO3()(EKTHBHBIMIA METPOJIOTHIECCKUMHE CpeacTBaMu [1].

CyIHOCTh CIOCOOOB NOPa3psIHOTO YPABHOBEIIMBAHMS 3aKIIFOUAETCSl B HEIIOCPEICTBCHHOM IPECTaBICHUN aMILIU-
TYIBI B KOJI CO B3BEIICHHBIMH OCHOBAHHMSMH YMCIIOUMITYJILCHOH MMOCIIEOBATEIBHOCTH. 3a Iepuo (popMHUpOBaHHUS MOCIIC-
JIOBATENbHOCTH KOJIMYECTBO 3HAKOMECT MMITYJILCOB OPraHU3YIOT COOTBETCTBEHHO YMCIY MO3ULIMNA ONepaTopa CUUCICHHUS,
BKJIIOYAIOILIETO OLEHKY IO OMEpaTopaM HMCUUCIICHUS! YPOBHS HCCIIEIYEMOr0 CUTHalla ¢ MHTETPaIoM SKBUBAJEHTHBIX MEp
JUTSL BBISIBJICHHS 3HAUUMOCTHU 3HAKOMeCTa. [IpH MOJI0KUTENbHOM OLicHKEe (OPMHUPYIOT HA ajJpece 3HAKOMECTa UMITYJIBC B
BUJI€ TIOTEHIIMANA BEICOKOTO YPOBHS, MPUHUMAEMOTO 32 JOTMYECKYIO €IMHUILY, B IPOTUBHOM CIIydae Ha aJpecyeMOM HH-
TepBajie HHUIMUPYIOT OTEHINAIOM HIU3KOTO YPOBHS JIOrHUecKkuil HyJIb [1]. [Ipoananusuposana ¢usuka AL u BesBIIE-
HBI 3aKOHOMEPHOCTH, HeoOXoauMBbIe it MozenupoBanus AIBB.
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2 O06BemMbI 1H(poBoit nHpOpMAINH OIepexaroT IIPOTHO3BL [OnexrpoHHbIit pecypc] URL:
http:/iwww.astera.ru/it_market_and_crisis/?id=6984&art=270 &num=30.
YPaGora BeImoNHEeHa Mo pykoBoacToM accuct. C.H. MakoBeesa, a-pa TexH. Hayk, npod. TITY E.M. Tinukuua.
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B xone paboThl HamKcaHa nporpaMma, B MOJHOW Mepe oToOpaxaromias cyHocts pabotel AL u umerommas Bo3-
MOXKHOCTb TIpeAcTaBuTh BUpTyansHoe ALIIl B ocHOBHBIX (opmax mpexactaBienus (R, 7, @, €), cxemo-~R u MHeMo- T
TeXHUKH, MaTeMaTiku @ u Gpusuku €, B Buzae cxem F(FR) u nporpamm F~(7), bopmyn F(P) u auarpamm F(g).

Cunte3upoBanbl Tabiuibl coctosauit ALl mopa3psaHOro ypaBHOBEIIMBAHKS BO BPEMEHHBIX KOOPAWHATAX MHE-
MOTEXHUKH METOIOM KBHBAJICHTHBIX Iporpamm. GopmMupoBaHue TaGIIHIBI COCTOSHUI BO BPEMEHHBIX 7 KOOpIHHATAX

MHCMOTCXHUKU MPOUCXOAUT IO CICAYIOUINM IIpaBUjIaM. Ta6m/1ua BXOJ0B a= { a,-}(z) qupMI/[pyeTcs{ CTaHAapTHBIM 00-

pa3oM B JBOMYHOM Koje. Tabiuia BeIx010B @ = { Qj}g (dhopmupyetcs ciaexyronmM oopazoMm. M3HadanbHO BCe BBIXO-

1b! paBHbl 0, kpome Beixoga (), 1, Ilie /1—4UCIO Pa3psoB, Ha HEro MoAaeTcs jgorudeckas 1. DTo 4UCIO0 COOTBETCTBYET
nonosue N = N,,/2 makcumaneHoro N, 3Hadenus, B HauteM ciydae V= 2.TIpu NOCTyIUICHUH HA BXOX &, JOTHYE-
ckoil 1 uacrotsl Ay, Ha BXOAbl &, & HEpelaroTcs 3Ha4eHHs C BBIX0AOoB (4, (. Eciu Ha BXox &, mocTymaer Joru-
gecknii 0, To 3HAUCHUS Ha BBIXOJAX OCTAIOTCSA MpeXHUMH. Brixon () Bcerna paseH O kpoMme BTOPOi CTPOKH, Tie KOX
COOTBETCTBYET MakcuManbHoMy uuciy /N, =4. IIpuBeneHHbIH OIpuMep TPaHC(HOPMUPYETCS B MHOTOMEPHYIO MAaTpPUILLy

METOJIOM 3KBHBAJICHTHBIX IPOTPaMM 3a CUET THPAXHPOBAHUS MPEACTABICHHOTO MOIYNIS B aAPECHOM IPOCTPAHCTBE
OTKpBITOTO THIIA. MaKCUMabHOE YNCIIO Pa3psioB Ul JAHHOH IPOTrpaMMBI paBHO 15 ¢ quama3oHOM n3MepeHHs oT 2 10
32 7600uT.

Cocrasnena crpykrypHas cxema ALl mopa3spsiiHOro ypaBHOBEIIMBAHUS ISl HATJIAJHOTO M300pakeHHsl paboThI
AVBB. Tabmuua 1o ciensueMy alropuTMy — OCHOBA HAIIMCAaHHOW MPOTrpaMMBbl, OJIOK-CXeMa KOTOPOW ONHCaHa HIDKE.
Hauunarot paboTath ¢ mporpammoii, 3amyctus ¢aiin AL nopaspsaHoro ypaBHoBemmBanus.Vi. IlepBbiid 610K mpo-
rpaMMbl OTBeuaeT 3a 3ajaHue uucia s noucka /V;. Ilocie BBeJeHHUs 4MCIIa 3aIllyCKalOT IporpaMMmy OJIOKOM ABa U

MEPEXOAAT K TpeTheMy ONOKY IUIs (OpMHPOBaHUS TaOIMIBI BXOIOB, a 3aT€M TaOJHUIIBI BEIXOIOB. [lamee mporpamma
MEePEXOUT K OCHOBHOMY OJIOKY IISITh, IJIe IIPOM3BOASATCS BCE BbIYMCIeHHs. Koraa BeIYMCIICHHS IPOU3BEIEHbI, 070K 6
dbopmupyet rpaduku padoTsl ALl u 6G10kOM 7 BEIBOIUT MX Ha 3KpaH. [1o BhIBEACHHBIM TpaduKaM ormepaTop MOXKET
aHanu3upoBats padoty AL

Onwcanue Ui MPOrpaMMHUCTa OPraHU3YIOT ¢ BBOJA YKCIIa HA JIMIIEBOH manenu. Jlanee mporpamma Jenaet npei-
BapUTEIIbHBIC BBIYUCICHUS ISl (DOPMUPOBAHUS TAOIUIIBI COCTOSTHUNA. B MepByr0 oYepe/ib BEIUMCIISICTCS HEOOXOIUMBIN
paspsin AL, 6ok "paspsia”. Tlocine BBIUKCICHUS pa3psiioB NPOTrpaMMa PAacCUMTHIBAECT YHCIO BXOJOB M BBIXOJIOB, a
TaKXKe KOJMYECTBO CTPOK B TAOJHIIE COCTOSHMIA. 3aTE€M MporpamMma IMepexoauT K TpeTbeMy ONOKy aiist (hOpMUpPOBAHHS
TaOIHUIIBI BXO/IOB, a TIOCJIE TaOIHIIBI BEIXOIOB.

[ocne popmupoBaHus TaOIHUIBI TpOrpaMMa MEPEXOANT K OJIOKY BEIYHACICHUIO aJlTOPUTMA!

1

>
ecmu N, - Noj, TO T, = 0 ;&= 0

JlanHbIi anroput™m cpaBHHBaeT u3Mepsiemoe uncino N, ¢ unciaom Ny, meper AL Ecmu uncno A,y; mepsl, BbI-
nannoe AL, 6onbiue uckomoro N, To B /i paspsn §; 3amuceBaercst O, eciu Mepa /A, MeHbIIe 1160 paBHa U3Me-
pernto N;, To B paspsia §; 3anuceiBaercs 1. DTOT aaropuT™ B IPOrpamMMe peaan3yercs ¢ MOMOLIbI0 METO/ia [TOJIOBHH-

Horo nenenus. Ha Bxoj Osioka perieHus nogaercst Tabiauna BeIxo10B. [IponsBens BeIUnCIeHUS, porpamma (GopMupyeT
HOBBI MacCHB, UCIIOJIb3YeMbIi B 0J0Ke "rpaduueckoro oToOpakeHMs'', KOTOPBIH SBJISETCS B HALIeH IporpaMme Io-
ciennuM. [loctpoensl u npoananusupoBassl rpaduku padotsr AL, B MeTposIorHYeckuX KOOpAWHATaX HAIJSIHO OT-
paxaroue padory AVIBB He TonbKO B cTaTnke, HO ¥ B ANHAMUKE.

PaccmoTrpuM onmcanne mporpaMMBI A1 1oyik30BaTens. [Ipu 3amycke mporpaMMbl Ha JIMIICBOMN ITAHEH TOSBISACTCS
rpymia BKJIaJIOK, IIepBasi U3 KOTOPBIX BKJIIOYAET B ce0sl TeopeTnueckue ceenenus o ALl nmopa3psaHoro ypaBHOBEIIH-
BaHus. YToObI IEpelTH Ha CIEAYIONIYI0 BKIAAKy, HEOOXOAMMO Ha mHaHend T0O0IS BeiOpars asnmement. Clenyrorias
BKIaaKa "Hcxonnble naHHBIE" 3a/aeT YUCIIO, KOTOpoe HeoOxoaumo Haitu /V;. Taxxe Tam pacrmonararotcs GOpMyIbl,

o koTopsiM padotaet AIIII, u cTpykTypHbIe cxembl. [locne 3aganms nu3mepsieMolt BenuauHbl Ha BXoae AIIIT ctpoutcst
TabJMua BXoa0B 1o Bkianake "McxonHsle qaHHble” U TabiMIa BEIXOA0B M0 BKIanke "Brixonnsie nanasie”. TTocoenuss
BKIajka "PemieHre” BBIBOAUT M3MEPEHHOE YHMCIIO, PA3PSAAHOCTh U3MEPEHHsI, TaOJHUIy TMOCICAOBATCILHOCTH UCIIONb-
3yeMBIX CTPOK M JrarpaMMbl paboThl Jjis aHanu3a quHamuku pabotel ALI. Hanucana nporpamma B cpege LabVIEW,
no3Bossitoinas npoekrupoBars AL nmopaspsiiHoro ypaBHOBemIMBaHMs B JuanasoHe oT 2 jo 32 7600ut 3a cuer uH-
(hOpPMAIMOHHON TEXHOJIOTUH MPOSKTUPOBAHUS BUPTYAIbHON MOJIENIM B OCHOBHBIX (hOpMax HayKH U TeXHHUKH [2].

BriBoabI:

1. TIpoanammzuposana ¢usnka ALl 1 BeISIBICHBI 3aKOHOMEPHOCTH HEOOXOUMBIE 11 MoaenupoBanus AIIBB.

2. Cunresupoanbl Tabmuipl coctosauin AIIIl mopa3psaHOTo ypaBHOBEIIMBAHUS BO BPEMCHHBIX KOOPAMHATAX
MHEMOTEXHUKH METOJJOM KBUBAJICHTHBIX IIPOTPAMM.



3. Cocrasnena crpykrypHas cxema ALl mopa3psaHOro ypaBHOBEIIMBAHMS AJISI HATJSIIHOIO M300pa)KeHUs pa-
6ot AIBB.

4. TlocTpoeHbI M TIpOaHATH3UPOBaHBI rpaduky padboTsl ALIIl B MeTpOIOrHYecKuX KOOpIUHATAaX, HATJISIHO OTpa-
*xarorrre paboty AVIBB He TobKO B cTaTHKE, HO ¥ B TUHAMUKE.

5. Hamucana nporpamma B cpene LabVIEW, nossonsronias npoekrupoBats ALITT mopa3psigHOTro ypaBHOBEILIH-
BaHUs B Auamna3one ot 2 10 32 7600wuT 3a cueT HHPOPMAHOHHONW TEXHOJOTHH MPOSKTUPOBAHMS BUPTYAIbHON MOICITH
B OCHOBHBIX ()OpMax HayKH U TEXHHKH.

CIINCOK JIMTEPATVYPbBI
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2. Tpesuc, . LabVIEW s Bcex. Cepus "National Instruments” J[. Tpesuc — M. : JIMK mpecc, ITpuGopKom-
mwiekr, 2005, — 544.
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PA3PABOTKA CITIOCOBA
OOTOTEJEMETPHYECKOI'O U3MEPEHUSA
AHTPOIIOJIOI'MYECKHUX ITAPAMETPOB YEJIOBEKA

AHTpOIOMETpPHSI IMUPOKO MPUMEHSETCS B MEIUIMHE, TJIABHBIM 00pa3oM, IPU KOHTPOJIC (PU3NIECKOTO Pa3BUTUS U
OIICHKE COCTOSTHHS 3JJ0POBbs ueiioBeka. OTHUM U3 pacHpOCTPAHCHHBIX KPUTEPUEB OICHKH 37I0POBbS SIBISCTCS MHIICKC
BMI, mis BeIuMCICHHS KOTOPOTO HAJIO 3HATH BeC M POCT. MneanbHble moka3aTenu it MyxuuH 20 — 25,1 sxeHIuH
19 — 24 He HOpMAaNbHBIM CYMTACTCS, €CJIM 3HAYCHUE TIOKa3aTes JTU00 MEHbIIe, JT00 Oobine uacansHoro. Ho, 4To0b
BBIPA0OTAaTh PEKOMCHIAIMH MAIMEHTY, Bpadyy HYXHO Oousblie nHpopMmanuu. Tak, HONOJHUTENbHAS HHOOpMAIHs O
COOTHOUIEHHH TaJIMU U Gelep, MO3BOJSET ONPEAEIUTh THIT TEIOCIOKEHHS M THII OTJIOKEHHS sKUpa (AaHIPOUIHBINA HIIH
TEHOUJIHBIN), a TAK)KE OLIEHUTh PUCK Pa3BHTH Psija 3a00JIEBAHUI M YTOYHUTD UX MPOPHUIAKTHKY.

VYBenuueHne 4uciia U3MepsSEeMbIX MapaMeTpOB COIPSHKEHO ¢ HEOOXOAMMOCTBHIO HCITOJIb30BaHUS OOJIBIIIOTO YHCITA
IprOOPOB U C YBEITMUECHHUEM YHCIIa MEIIIEPCOHANa, a TAKXKE — BPEMEHH 00CIIeI0BaHUSI.

Llens paGoTsl: pa3paboTaTh aBTOMATH3UPOBAHHBIN OGHoMenuuuHCcKui komiuieke (BMK) ¢ pacmmpeHHsIM HaGOpoM
U3MEPSEMBIX aHTPOTIOJOTHYECKIX TTapaMeTPOB.

BoNBIIMHCTBO aHTPOMOJOTHYECKUX MapaMeTPOB YEIOBEKa MOXKHO MOJYYHTh BH3YaIbHO, TO3TOMY B coctaB BMK
o0s3aTenbHO poibkHa Bxoauth WEB-kamepa.

Wsmepenue ¢ momonipio WEB-kaMeps! npon3BoIUTCS CIEAYIOMMM 00pa3oM: MPOU3BOAUTCS H3MEPCHHUE UHTEPBA-
na POT BepXHEH 3TaTOHHOHN JIMHWH, NPOBEICHHON Ha 3aJaHHOI BhICOTE H,,, 10 BEepXHEH 4acTH rOJNOBBI YenoBeka. [1o
MOJyYCHHOMY 3HAUCHHIO AP OIMPENIeIIeTCs POCT YeioBeKa /.

R=H,, - P. )

Jiist BeIYMCIIeHUs 3Ha4YeHus: P Heo0XoauMo 3HaTh MaciuTad M n300paskeHus ¥ YUCIIO NHKceNed D, MpuxoasaIuX-
cs Ha uHTepBaNI F. UTOOBI OmpenenuTs Macitad, HeOOXOAUMO 3HATH KOJMUYECTBO MUKCEIeH /V, MPUXOIIIINXCS HA HH-
TEpBaJl 33J]aBaCMOIl BEJIMYMHBI — OT BEPXHCH ITAJOHHOW JIMHUW O HIDKHEHW 3TAJOHHOM JIMHUU, PaCHOJIO0XCHHOW Ha
BbIcOTE H,;,. Toraa macirab onpenensercs mo GopMmyie:

M =(H,, = Hy) I N.

Yucno nukceneit D onpeaensercs no nzodpaxenuto, chopmupoannomy WEB-kamepoii. B pesynbrare Boraucis-
€TCsl POCT YeJIOBEKA I10 CIICAYIOIIEMY BBIPayKEHUIO!

OH

N

R=H,, _DM

BrICOTBI, HA KOTOPBIX HMPOBOIATCS ATAJOHHBIC JIMHHH, MOTYT OBITH HPOHM3BOJIBHBIMH, HO TIPU 3TOM OHH JOJDKHBI
YAOBJIETBOPSATH OJHOMY 0043aTE€IHHOMY TPEOOBAaHHUIO — BBICOTA BEPXHUI TOYKH TOJIOBHI YEJIOBEKA MOJDKHA HAXOIUTHCS
MEXIy HUMU. B OOJIBIIMHCTBE CITydaeB JOCTATOYHO, CCIU HIDKHSS STaJIOHHAs JHHUA OyneT npoBeneHa Ha Beicote 0,4
M OT TI0JIa, @ BEPXHsIsA — Ha BeICOTE 2 M OT 1oJa. BeicoTa pacnonoxenus WEB-kameps! 10mKHA COOTBETCTBOBATH MOJIO-

YPaGora BEIMONHEHA IO PYKOBOACTBOM KaHZ. TeXH. HayK, aou. TI'TY B.M. Crpoesa.



BHHE BBICOTHI BEpXHEH ATaJOHHOW JuHMK. KaMepa M0oJDKHA pacIoiaraTbCs Ha TaKOM yAajdeHHH L OT 3KpaHa, 4ToObI B
nosie 3peHnu WEB-kamepsI onanu 00e STallOHHBIC JIMHUY.

H a
L=—2tg| —|,
2 g 2

rJie o — yroy 0630pa KaMepshl.

[Toce n3MepeHust pocTa onpeessieTcs MoJ0XKEHUE TaJIMK 1 OeJiep U IIPOU3BOUTCS UX U3MEPEHHE.

B BMK Bxomut nepcoHaibHbIH KOMITBIOTEp C YCTAaHOBJICHHBIM IporpaMMHBIM obecrniedenueM, WEB-xkamepa co
LITATHBOM, 3JIEKTPOHHBIE BECHI, SKPaH C ATATOHHBIMH JIMHHSIMHU.

K o6opynosanuto BMK npeabsBisroTCs CIEAyONIE TPSOOBAHMS:

1. Tepconanbusiii kommbrotep ¢ Windows XPuiu Beite ¢ neymst USB untepdeiicamu s moaxmrouenuss WEB-
KaMmephbl 1 BECOB.

2. WEB-kamepa ¢ unciiom nukceneil He meree 1,3 Mpix ¢ yriiom o630pa He menee 45 rpag u USB unrepdeii-
COM.

3. Dnekrtponnbie Becsl ¢ USB nuTepdeiicom ¢ morpenHocteo n3mepenus: 10 rpamm.

4. MaroBblii 5kpaH 6esoro 1Bera pazmepom 2,5x% 1,5merpa.

Bo3MOXHBI 1Ba BapraHTa pealli3alny Coco0a N3MEpeHUs:

1. M3mepeHue B IOMAIIHUX YCJIOBUsX. [Ipearonaraercst pa3aeibHOe H3MEPEHUE aHTPOIOJIOTHYECKHUX Mapamer-
POB ¥ Beca 4eJIoBeKa.

2. l3mepenue B crieniuanbHON KaOHMHE.

Cxema pasmemenuss BMK npu paboTe B JoMalIHUX YCIOBHX NpeCTaBiIeHa Ha puc. 1.

Bepxmuax
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T —

Puc. 1

Bepxnan

.\‘ STATCHHAR
IHHIA

Kamepa

Enzmana
R i e 4  sTameHHAA
4

JTHHHA

K1z
]

Becer
| =Bl

Puc. 2

B kadecTBe SKpaHa B TOMAIHUX YCJIOBUSIX MOXHO HCIIOJIb30BATh CTEHY, /Ul 0003HAUCHHUS ITATIOHHBIX JTMHUH HC-
MOJIb3YHOTCS TUIAHKU YEPHOTO LBETA C MPUCOCKAMU.

Cxema pasmeniennss BMK mpu paboTe B criennaibHOM KaOMHE IpeacTaBiIcHa Ha puc. 2.

Ha ocHoBanmu crioco0a ornpeesieH!s] aHTPOMOIOTHYSCKUX MapaMeTPoB ObLT pa3paboTaH aaroputm padotsi BMK
(puc. 3). Ha mepBoM sTame anropuTMa MPOW3BOAUTCS yTOUHCHHE mojokeHuss WEB-kaMepbl OTHOCHTEIIBHO JKpaHa,
IIPH 3TOM BBIBOIATCS TOJCKA3KU: OJIMKE, Jaibllie, HOpMa. Y CTAHOBJICHHBIA MacIiTad W MOJ0KEHUE BEpXHEU JIMHHUU



3alIOMUHAIOTCA U NEPEAAIOTCA B aJITOPUTM U3MEPCHUS BMK, KOTOpBIﬁ MMPOU3BOAUT BbIYUCIICHUE B COOTBETCTBUU C BbI-
paxenuem (1).
Aaropuatv padors: BME

' Amr oputi HacTpoin BME
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— Beon macmtaba
: Tonvaerme cirHana ob I S T

OKOHYAHMI HM3MepeHHT l
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_ i
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BriumcaeHne Macmtada:
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Puc. 3

BriBoj. B cTatbe paccMOTpeHBI CIOCOOBI M3MEPEHHSI AaHTPOIIOJIOTHYECKUX TTapaMeTpoB 1 anroput™ pabotel BMK,
YBEIUYMBAIOIINNA KOJUYECTBO U3MEPSAEMBIX MAPAMETPOB U MO3BOJISIOMININ OICHUTH PUCK 3a00JICBAHUN M YTOUYHUTH UX
MPOQUIAKTHKY, @ TAKIKE COKPATUTH BPeMsl, HECOOXOIUMOE JIJIsl U3MEPEHUS OJHOTO MMAI[UCHTA.

Kagenpa " brnomennnunckas rexauka', TI'TY
YK 681.335

JM. K} y311€11033':'

OLEHKA 9®®EKTUBHOCTHU CIIOCOBOB ONNPEJAEJIEHUSA ®YHKIIMOHAJIBHOI'O COCTOsHUS
CHUCTEMBI TEMOCTA3A

IIpoBenena orenka 3(h(HEKTHBHOCTH CITOCOOOB OmpeaeneHus GYHKIIMOHAIBLHOTO COCTOSHHUS CUCTEMBI TeMOCTas3a
[0 TOYHOCTH U3MEPEHHUSI.

[]esip: TOBBICUTH METPOJIOTHYECKYIO 3((DEKTUBHOCTh CLIOCOOOB ONpeneieHus] (PYHKIIMOHAILHOTO COCTOSHUS CHC-
TEMBI TEMOCTa3a.

3anayun.

— MPOBECTH OICHKY 3PPEKTHBHOCTH CIIOCOOOB OmpeieicHus (YHKIIMOHAILHOTO COCTOSIHUASL CUCTEMBI TeMOCTa3a
0 METPOJIOTHYCCKON IPPEKTUBHOCTH,

— CpPaBHHUTH CIIOCOOBI OTIPE/ICICHUS BPEMCHH CBEPTHIBAHUS KPOBH, BEIOPATh HanOOJICe TOYHBIN;

- 1okasath 3()(HEKTHBHOCTL BRIOPAHHOTO CIIOCO0a ONPE/IEIICHHUST BpEMEHH CBEPTHIBAHMS KPOBH.

Henmocrarkamy M3BECTHBIX CIIOCOOOB SIBJISIOTCS WHEPIIMOHHOCTH, CPABHUTEIHLHO HHU3KHE TOYHOCTh M UYBCTBH-
TEJILHOCTh U3MEPEHUI BCIEICTBHUE MPOTEKAHMS MHTCHCHUBHBIX MMOOOYHBIX (DH3MKO-XUMUYECKHUX MPOLECCOB, COMYTCT-

YPaGora BEIMONHEHA IO PYKOBOICTBOM A-pa TexH. HayK, npod. TT'TY E.N. I'nunkuna.



BYIOIINX NMEPEMEIICHUIO 3JIEKTPOAOB M HCCISIYEMOW CPelibl OTHOCHTEIBHO APYT JApyra, HEBO3MOKHOCTh aBTOMATH3HPO-
BaThb JaHHBIE CITOCOOBI.

Oty npobaemy pemaer crnocod onpeaeneHuss GyHKIMOHATHLHOTO COCTOSHUS CUCTEMBI TeéMOCTa3a, B KOTOPOM pe-
THCTPUPYIOT TEKYIYIO aMIUTUTYLy COTPOTHBICHHUSI KPOBH B HEPBbIil MOMEHT BPEMEHHU U U3MEPSIIOT BTOPOE COMPOTHB-
JICHWE KPOBH B KPATHBIH MOMEHT BPEMEHH OT MEPBOHAYAIBLHOTO 3HAYEHHS] BPEMEHH, 0 JBYM COIPOTHUBJICHHUSIM H MO-
MEHTaM BPEMEHH HAXOJST MPEAEIbHOE CONPOTHBICHUE KPOBH U MOCTOSHHYIO BPEMEHH, [0 KOTOPHIM BBIYHCIISIOT CO-
MPOTHUBIICHHE KPOBH B HaYaJIe U KOHIIE MPOIIECCa CBEPTHIBAHUS U 110 HAWICHHBIM MMapaMeTpaM OMPEICIIIOT IOKa3aTeIn
Havaja ¥ KOHIA MPOoIecca CBEPThIBaHUS KpOBH. [Toka3arenn Hauana U KOHIA MPOIECCa CBEPTHIBAHUS KPOBH ONpeEIe-
JISTIOT 32 CYET U3MEPEHUs NPEACTHHOIO CONMPOTHBIICHHS KPOBH, MIOCTOSTHHON BPEMEHH M CONPOTUBIICHUS KPOBH B Haya-
JIe ¥ KOHIIE TpoIiecca CBepThIBaHUs. [[Jist 3TOr0 MPpOBOIAT U3MEPEHHIE aMILTUTY/IbI 3aITUCH POIIECCa CBEPTHIBAHUS KPO-
BU B €T0 HAayaJe U ONPEACISIIOT MoKa3aTeln Havaida 71 ¥ KOHI[A mpolecca cBepThiBaHus /5. CpaBHUBAIOT HX C OJTHO-
MMCHHBIMH TIOKa3aTeJIsIMU TIPOIIecca CBEPThIBAHUS KPOBU B HOPME M NPU PA3HOHAIPABICHHBIX OTKIOHCHHSX TUATHO-
CTHPYIOT HapylleHHs: (yHKIMOHAIBHOTO COCTOSIHUSI CUCTEMBI TeMocTasa. J{Jist 3TOro perucTpupyoT BO BpeMsi f TeKy-
IIyI0 aMIDTATYIy COTPOTHUBIICHUS /¥y, B KPATHBIA MOMEHT BpeMeHH b (L = A 4 TIpH TeTOYNCICHHOM KO3 HUInCHTE
KpPaTHOCTH K= 2) OT MepBOHAYAIHLHOTO BPEMEHH M3MEPSIFOT BTOPOE CONPOTHBIICHHE /. I10 IBYM CONPOTHBIICHUAM /7,
R, U MOMEHTaM BpeMEHH £, L, HAXOIAT 3HAYEHHE MPEIEILHOTO CONPOTUBIECHHS /) B 00pasle KPOBHU, MOCTOSHHYIO

BpeMeHH 7, 0 KOTOPBIM OIpPENeNsSIIOT BpeMs Havalla ¥ KOHIIA [TPOLEecca CBePThIBAHMUS.
DKCIIepUMEHTATBHYO 3aBUCHMOCTh CONMPOTHBIEHHS A{/) = AR IUHAMHYECKOTO IMpOIecca ammpOKCHMHUPYIOT M0
JKCIIOHEHIIMAIbHOMY 3aKOHY.

~l~

R=ReT. )

3aBucumocTh (1) cBsA3BIBAET MEXIy CO0O0M HU3MEpsIeEMOe 3HAYEHHE aMIUIMTYbI /A CONPOTUBIIEHHS 3a BpeMs [ uc-
CJIeJOBAaHUS C MPEICIHHBIM 3HAUCHHEM /<) COTIPOTUBIICHHUS M MOCTOSIHHOW BpeMeHH 7.

YHUKaILHBIM CBOHCTBOM MapaMmeTpoB Ay U 7 ABISETCS WX HE3aBUCHUMOCTH OT XapaKTEPUCTUK MEPEMCHHBIX 3HA-
YeHWH COMpPOTHBICHHUSA A W BPEeMEHH [/, T.€. OHH OJHO3HAYHO OINPEICISIOT AWHAMHYECKYI0 XapaKTEePUCTHKY IKCIIEPH-
MeHTa 10 3aBHCHMOCTH (1), TI09TOMY HX MeliecO00pa3Ho MPHHATH 32 HHPOPMATHBHBIC MAPaMETPhl JHHAMHIECKOTO
nporuecca.

JokaxeMm 3(pQPEKTHBHOCTh aHATUTHYCCKOTO METOJA OIPCACICHUS BPEMCHH CBEPTHIBAHUS KPOBH OTHOCHUTEIILHO
rpagugeckoro Merona. CorsmacHo rpadguaeckoMy METOy BpeMs Hadaia Ipoliecca CBEPTHIBAHUS KPOBU 77 OTIPEIEIISIOT
OT HaYaja UCCICIOBAHMUS IO MIEPBOTO YMEHBIIICHHS BEIMYMHBI aMILTUTYIbI COIPOTUBJICHUS KPOBH, a BPEMsI KOHIIA IPO-
1iecca CBepThiBaHus 7, ONPENEIAIOT OT HaYaa UCCIIeJOBAHHMS JI0 IEPBOrO KOJIeOaHUSI ¢ MUHUMAIBHON aMIuTUTy 1o [1].
OmHaKo TOYHO 3apETUCTPHPOBATH MOMEHT KOJIeOaHUs C YMEHBIICHHON aMIDIUTYIOH rpaiIecKu TOCTaTOYHO CIIOKHO.
Tak KaK UMITYJIbCHI CiteaytoT ¢ gactotor 0,11 nm mmpoToii 10 ¢, To COMPOTHRIICHHE KPOBY B HaYaje U B KOHIIE TIPO-
1ecca CBEepPThIBaHMS onpefeisiercs ¢ morpemHocTeio B 10%. Takum oOpa3om, Bpemsi cBepThIBaHUS KpoBU 73 U 7, B
rpaduyueckomM MeToze OyaeT onpeaensaThes mo Gopmyse:

L=TIn R ,
09R,
L=TlIn R .
09R,
B aHaaMTHYECKOM METOJIE BpeMs Hayajia U KOHIIA MPOIecca CBEPTHIBAHUS KPOBHU onpeeseTcs 1o Gopmyie (3).
7]'. =7TIn i ,
R
72 =71In &

Mertposorndeckasi 3¢¢GEeKTUBHOCT 10 BPEMEHH Hayalla CBEPTHIBAHUS KPOBH OMNPEAEIACTCS OTHOLICHUEM 71,
(Bpemst Havana CBEpPTHIBAHUS B aHATUTHYECKOM MeTOE) K 77, (BpeMs Havasia CBEpPThIBAHUS B IPAQHICCKOM METOIE):

"

Mertposoruyeckas 3h(GEKTHBHOCTD 10 BPEMEHH KOHIIA CBEPTHIBAHUS KPOBH OMpPEACISIeTCs OTHOIICHHEM 75, (Bpe-
MsI KOHLIA CBEPTHIBAHUS B AHATUTHYECKOM MeTo/ie) K Ty (BpeMst KOHIIA CBEPThIBAHMUS B rPahHIECKOM METOE):

(1

)

®)

(4)
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Takum o6paszom, mojactasiss Gopmyist (2) u (3) B popmyist (4) u (5), momydum:

(6)

Ioxacrasmsis B hopmysst (6) u (7) sKcriepuMeHTAIBHBIC 3HAYCHUS, TTOTYYCHHbIC aHATUTHICCKUM U TPadUueCKUM

METOAOM, MOJYYUM 3HAYCHUSA nl u n2 .

In8° In 82
_ 27 _ 5 _
M =—ge =90%, N, =—p2==96%,
In— In—
24 45

1. OneHka MOrpemrHOCTH U3MepPEeHu i

R % Ti, % Ts %
9 9,6
45 48
10 90 96

B Ta6nnue 1 MPUBCACHBI 3HAUCHUA HOI‘peHIHOCTefI Ipyu U3MEPCHUN BPEMCHHN Ha4dajla U KOHIA INpoLccca CBECPThI-
BaHUWA KPOBU JJid OTKJIOHCHHS 3HAUYCHUS U3MEPACMOT0 COIMMPOTHUBJICHUS KPOBU Ha 1, 5u 10%.

Taxum 06pa30M, MpOBE€ACHA OLICHKA 3(1)(1)€KTI/IBHOCTI/I cI1oco0oB OIpCACIICHUA (byHKIII/IOHaHLHOFO COCTOsAHHUA CUC-
TEMBI IreéMocTasa I10 MeTpOJ'IOFPI‘leCKOﬁ 3(1)(1)€KTI/IBHOCTI/I. BI)IHBJ'ICHO, 4yTO HaubOoJee TOYHBIN CIIOCO0 — 3TO aHAIUTHYE-
CKHﬁ, TaK KaK B HCM BI)I6paHI>I I/IH(l)OpMaTI/IBHLIe napamMeTpbl — MPEACIbHOC COMPOTHUBICHUC KPOBU U NOCTOSIHHASA BpPEC-
MCHH, KOTOPLIC NO3BOJIAIOT NOBBICUTH TOYHOCTb U3MCEPCHH BPECMCHU Ha4daJla U KOHLA IMpouecca CBEPThIBaHUA KPOBU B

10 pas.
CIIMCOK JIUTEPATYPBI

1. Iar. 2109297P®, G 01 N 33/86Cnocob omnpexeneHus GpyHKIMOHAILHOTO COCTOSHUS CUCTEMBI reMocTasa /
I'.B. KopmryHos, A.I'. KopryHos, J[.M. ITyuunssa. — 1998 Bros. Ne 2.
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MOJEJIUPOBAHUE HAITPSI'KEHHO-TE®@OPMHUPOBAHHOI'O COCTOSAHUA CTYIIEHYATBIX KO-
JIOHH

W3ydenue HampsKeHHO-IS(GOPMHUPOBAHHOTO COCTOSIHHS CTYIEHYATHIX KOJIOHH JOCTAaTOYHO aKTyaJbHO, TaK Kak
CTyIIEHYATHIE KOJOHHBI — 9aCTO BCTPEYAIONTHIACS BUI CTPOUTEIBHBIX KOHCTPYKITHH.

PPaGora BEIMONHEHA 10 PYKOBOACTBOM KaHJ. TeXH. Hayk, nou. TT'TY B.E. bynanosa.



Co3nanue MaTeMaTHYeCKOH MOJIEH HAIPSIKEHHO-1e(OPMUPOBAHHOTO COCTOSHHUS SIBIISICTCS IOCTATOYHO CII0KHON
3aj1aueif, MpU PEeIICHUN KOTOPOH UCTIONB3YIOTCS Pa3INYHbIC THarpaMMbl paboTsl ctamu. Tak, B [1] npu MomenupoBaHim
npuMensiercs: quarpamma [lpanaris. B npeanaraeMoil MOJIeNIM UCIIONIB30BaHA JHarpaMMa CTaji, MMEroIas KPUBOJIH-
HEWHBIN YU4aCTOK MEXY MpeesiaMi YIPYTrOCTH M TEKY4ECTH.

Mozesnp 06a3upyercst Ha CIEAYIOLIeM: IPUHUMAETCS pacyeTHasi CXeMa C HIAPHUPHBIM 3aKPEIUICHHEM CTepIKHS 110
€ro KOHI[AM; JKECTKOCTh KOHCOJICH cuuTaeTcsi OECKOHEUHOM!; Ha OMopax CTePXKHs CHKUMAIOLIAsi HArpy3Ka MPUKIIa/IbIBa-
€TCS C AKCICHTPUCUTETOM; PACCMATPUBACTCS CHUMMETPUYHOE JBYTABPOBOC CCUCHHE; MEPEMEICHHS CUUTAOTCS JIOCTA-
TOYHO MaJBIMH U OMPEACISIOTCS C IOMOIIBI0 HHTErPAIOB MOpa; UCHONIB3YETCS TUIOTE3a INIOCKUX CCUYCHUN; IPUMEHSI-
eTCs AuarpaMma padoOThl CTAIH C DIUIMIITHYCCKAM YUYACTKOM MEKIY MPEICIIOM MPOIOPIHUOHATBHOCTH U TIPEICIOM Te-
KY4eCTH.

IIpu oTcyTCTBHU TIACTHYECKUX Ae(OPMALIU B CEYCHUN MOIYJb Ae(hOPMAIMH IPUHIMACM PABHBIM MOIYJIIO YIIPY-
rocTU cTanu £ B mpoTUBHOM cily4ae, cuuTasi mporud MpormopIMOHATBEHBIM Ae()OpMAaIlUK, BBOIUM YCIIOBHBIA MOIYNb £,
KOTODBI MPUHUMAIM BO CTOJIBKO pa3 MEHbIle MOy £, BO CKOJIBKO pa3 TaHTeHC (DAKTHUECKOro YIjla HAKJIOHA JIMHHUU
nedopManmy K TOPU30HTY OyaeT OoJbllle aHAJIOTHYHOTO TAaHTEHCA yIila HAKJIOHA AIIOPHI TedopMariuii, KOTOPhIE MOTJIH
HUMETh MECTO, €CJIM Obl OHM OBLIM YIPYTHMMH M BBIYHUCISUTHCH 110 3aKOHY ['yKa. YCIOBHBINA MOAYJIb £, SBISETCS IepeMEH-
HBIM MO JUTHHE 30HBI CYLIECTBOBAHHMS IIACTUYECKOTO 1E(DOPMUPOBAHUSL.

[Ipy HANMMYMKU B CEYCHUH TOJIBKO YNPYrux jAehopManuii KpaeBble HAMPSIKSHUS OMpeessieM METOJIOM COMPOTHUB-
JICHUS] MATEPHAJIOB.

B npoTtuBHOM ciiy4ae COCTaBIIsICM YCJIOBHUS PAaBHOBECHS CHJI U MOMEHTOB. [loilyyaem cucTeMy NBYX YpaBHCHHI C
JIByMsI HCU3BECTHBIMH — KPACBBIMU HATIPSKCHUSAMU HITH JIC()OPMAIIAIMU.
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Puc. 1. Anroputrm BhIYHC/IeHHs] TPOTrHO0B HANPSLKEHNH U 1edopManmii
[Iporud B paccmarprBaeMoii TOUKE BBIYMCIISIEM C TOMOLIbIO HHTErpaia Mopa.

Jl1st BBIYHCIIEHUsT TIPOTHOOB, HANPSHKCHHUH 1 Ae@opMaIiiii pa3paboTaH alroOpuTM, MIPEICTaBICHHBIN Ha puc. 1.
1. Ilpou3BoanuM BBOJ MCXOAHBIX IaHHBIX — Pa3MEPOB CTEPIKHS, HATPY3KH, SKCIEHTPUCHTETA €¢ NMPUIIOKEHHS U
PacUeTHOTO CONPOTUBIICHUS CTANN.
2. B kauectBe nepsoro npubiamkeHns B 99 Toukax cTepiKHs BEIYUCIAIOTCS ypyrue 6alodHble NPOTruOs.
B 101 rouke (BKJIIOYAst TOYKH HA OMOPAx) OMPEACISIOTCS MOMEHTBI BHEIIHUX CHIL.
Onpenenstorcst HANPSHKEHUS U MOIYIIH £ JUIsl KaXKI0To OTpe3Ka.
C HoBBIMH MOAyJIsIMH AehopMariuii B 99 ToUKax BEIYUCIISIOTCS IPOTHOBI.
C HOBBIMM IporubdaMy MporpaMma BO3BpaIIAeTCs K MYHKTY 3 aJlropuTMa.
[TpubnKeHus MPOOIDKAIOTCS /10 TEX MOp, MOKa He OyleT JOCTUTHYTA 3aJaHHasi TOYHOCTh pacyera.
OrmpenenAoTcsl 0CTaTOUHBIE IPOTHOBI IIOCTIE TIOJHOH PasTpy3KH CTEPIKHS
Ha nevaTp BBIBOAATCS UCXOJHBIC JaHHBIC M BEJIMYUHBI IPOrHO0B M AehopManuii.
Maremaruyeckasi MoJenb ObUIa NPOBEpPEHa HCIBITAHUSAMH CBapHBIX ABYTaBPOBBIX CTEPXKHEH BHELCHTPCHHBIM

©COoNOO O~

C)KaTHEM C Pa3INYHBIMU KCIIEHTpUcHTeTaMH. MccnenoBanns IOKa3ain BEICOKYIO CXOANMOCTD PE3yJIbTATOB, HOTyUCH-
HBIX C TIOMOIIBI0 MaTEMaTH4YEeCKOW MOJEIN M ONBITHBIX JAHHBIX. JHAYCHUS YNPYTUX WM IUIACTHUECKHX AehopMarui
MPaKTHYECKU COBIAAAIOT (pa3HHIa HArpy30K He mpeBbiciiIa 2%). OQHAKO MPH HAIPSDKCHUSX MEXKIY MpeaeiaaMu mpo-
MOPLUMOHAIBHOCTH M TEKY4EeCTH HECOOTBETCTBHE cocTaBisieT 8 ... 10%rmpeanonoxnTeabHo U3-3a OTIIMYUS IPUHATOH 1
KJIACCHYECKO iuarpaMm paboThI IJIACTHYHOTO MaTepraa.
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0. Moxos”

HNCCIEJOBAHUE TEIVIOITPOBOJHOCTH
PATICOBOI'O MACJIA

Ilepexo/ Ha 3KOJIOTMYECKH YUCThIC U BO3OOHOBIIICMBIC TOIUIMBA SIBJISCTCS MEPCIICKTUBHOW 3a7aycii BCeX pa3BU-
ThIX cTpaH. OTHUM W3 TaKUX NEPCIECKTUBHBIX TOIUIUB SIBIIICTCS CMECh JU3TOIUIMBA C METHIIOBBIM 3(DHPOM paricoBOrO
Mmaciaa (MOPM). [Tt Toro urobsl moaydnts MOPM, HEOOXOAMMO HarpeTh cMech, cocToslnyo Ha 90% u3 parncoBoro
macia 1 10% metmiosoro crupta, 10 80 ... 90C, rae B TeueHHe Yaca B PUCYTCTBUHU INETOYHOIO KaTalIK3aTopa Mpo-
XOIHUT peaknus dTepudHKanuU, B pe3ylbTaTe KOTOPOH Ha BBIXOJE MOJIyYaeM JOCTATOYHO MPOCTO Pa3ICISIOIINCCS
MOPM u riunepuH.

Yro6Bl PacCYMTHIBATH MPOIECCH HarpeBa (M MpH JIOOBIX APYIHX TEILIOTEXHHYECKUX pPacdeTax), HeoOXOIUMO
3HATh OTJebHbIE Temnodu3nueckue cpoiicta (TMC) BelecTBa, Cper KOTOPHIX BAKHEHIIUM SIBISIETCS] TEILUIOMPOBO/I-
HOCTh. L{e/IbI0 HAIIIETO MCCIICIOBAHUS SBSICTCS ONPEACICHHUE TCILIOMPOBOIHOCTH PAIICOBOIO MAaca, MOCKOJIbKY TAaKUE
CBEJICHUS MPAKTHYECKU OTCYTCTBYIOT B TEXHHYECKOH JTUTEpATypE.

M3BecTHBI MHOKECTBO METOJIOB IKCIICPUMECHTAIBHOTO OMPECIICHHS BEIMYUHBI KOA((UIIECHTA TEILIONPOBO/I-
Hoctu A [1], cpean KOTOPBIX HAMOOJNBIIYIO TOYHOCTh OOECIIEUMBAIOT METOJBI CTAIHOHAPHON TEIIOMPOBOIHOCTH.
Cpenu HEX HanboJIee IPOCTO PEaTU3yeTCsl METO/I INIOCKOTO CIIOS.

IIpakTryeckre U3MEepeHHs TEIUIOMPOBOIHOCTH PATICOBOTO Macja MPOBEICHBI HAMH C TIOMOIIBIO U3MEPUTEIS TEII-
nonposoanoct UT-3 [2] mpousBogctea UTT® AH Ykpauusl. DxcrepuMeHTanbHas yctanoBka (puc. 1) comepikana
kpome mmepureist |l emre nBa repmoctara | u ||, mpeqHasHaYCHHBIX I OTBOJA TEIUIA M MOANCPKAHHUS TOCTOSHHON
TEMIEpaTyphl B CUCTEME TEPMOCTATUPOBAHMS H3MEPUTENS, PETYIUPYEMBbId HCTOYHHUK TIEPEMEHHOr0 ToKa V, cojepika-
IIUH AJIEKTPOHHBIA CTAOMIU3aTOp MEPEMEHHOTO TOKa M JJa0opaTopHbIH aBTOoTpanchopmarop. OHM 00ECTICUNBAIOT TTH-
TaHHE AJIEKTPOHATPeBaTessl U 3aJaHie ONPE/ICICHHOTO TEIUIOBOTO MOTOKa Yepe3 uccieayeMblii oopaser. st moaaep-
JKaHMsI CBOOOIHBIX CcraeB Tepmorap npu temreparype 0°C ucmons3oBancs cocyn Aproapa VI, a ¢ MOMOIIBIO MHOTOIIO-
3UIHOHHOTO mepekmodaresss Tepmonap VIl BBIXOABI OT TepMONap M JaT4MKa TEIJIOBOrO MOTOKA MPUCOCIUHSIINCH K
mudposomy mmumBoasTMeTpy VI mapku 11168000.

] -

Puc. 1

OCHOBHBIM MPUOOPOM IKCIICPUMEHTATIBHON ycTaHOBKH siBisieTcss m3mepurenb UT-3. On Britowaer B cebs ciie-
IyroIue MeMeHTHI. [II0CKui 3NeKTpUYecKuil HarpeBaTelb JpeHa3HauCH U HarpeBa BepXHEH MOBEPXHOCTH UCTIBI-
Tyemoro obpasua V. Harpeparens oOecrieyuBaeT mojyyeHre JOCTATOYHO OOJBIINX TEILIOBBIX MTOTOKOB Yepe3 odpaselr
(n0 100" Br/m?). JlenTounsie Tepmonapsl 4 1 5 IOMEIICHB! B 3IACTHIHBIC PE3HHOBBIE MPOKIAIKH, YTOOBI HCKITIOUNTD
MOSIBIICHIE KOHTAKTHBIX TEPMUYCCKUX COTIPOTUBIICHUM.

YPaGora BEIMONHEHA IO PYKOBOACTBOM KaHI. TeXH. HayK, npod. TI'TY B.U. JlamikoBa.



JlaTuMK TEIIOBOTO IOTOKA /7 YCTAHOBIEH B BEPXHEH YaCTH XONOAMILHMKA 6. MexanusMm nepemenienus 1 mo3Bo-
JISIET BpaLIEHHEM BepXHEro (UIaHna IOJHAMATh WM OIyCKATh MOJBHMXKHYIO BHYTPEHHIOIO BCTABKY C HATPEBATEINIEM,
obecrieunBas BO3MOXKHOCTh CHAa4ajla BCTABUTh 00Pa3ell ¢ NPOKIaAKaMHM, a IIOTOM IUIOTHO NMPHXKATh BECHh ITAKET K OXJIa-
quTenro. Jis yBenMdenus npkaTHa Ha AWCK J HAKIAABIBAIOT JOIOIHHMTENBHEIA rpy3. MHAMKaTOp 4acoBoro thna 2
MO3BOJIAET ONMPEAENATH BO3MOKHOE U3MEHEHHE TOIIIMHBI 00pasla B pe3ylIbTaTe €r0 CKATHS MJIH TETUIOBOTO PACHINpE-
HUSL.

Ha pucynke 2 nmokasana u3MepuTeIbHas 30Ha IpUOOpa, CouepKallas CrelHalbHy0 KIOBETY Ul U3MEPEHHS Tell-
JIOTPOBOAHOCTH JKUAKOCTEN. B yKpymHeHHOM Maciitabe TaM MMOKa3aHO PacloyOkKeHHe dJIeKTpoHarpesatens 1, rardu-
Ka TEMJIOBOTO MOTOKA 5, PE3UHOBBIX MPOKIAI0K 7.

HcneiTyeMast )HAKOCTh MOMeNaeTes B 3a30p (mopsaka 1,5MM) MexIy MeITHOM KIOBETOW U BEPXHUM JHUCKOM, U3-
TOTOBJICHHBIM MIIH U3 opreTekna (O o = 0,0035M, Ay o = 0,195B1/(MIK), nmn u3 memm (3, , = 0,0024m, A, = 300
Br/(MK). 3a30p MekIy KIOBETOM M JMCKOM 00pasyeTcs Giaromaps
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Puc. 2

YeThIpeM HEOOJNBIINM (IJIMHONW OKOJIO 4 MM) HHIHHAPHYECKHM OMOPaM, MU3TOTOBJIEHHBIM W3 MEIUIIUHCKOW WIJIbI JUIs
minpuia. Pe3nHoBbie Npokiiafku /7 yCTAHABIMBAIOTCS MEXy HarpeBateneM I M JUCKOM 2 W MEXIy KIOBETON 61 nat-
YHKOM TEIUIOBOTO IMOTOKa 5 Tak, YTO MOMECIICHHBIC B HUX TEPMOIApPhl H3MEPSIOT TEMICPATYPhl B IICHTPE HAPYKHBIX
TIOBEPXHOCTEHN BEPXHETO JAUCKA U METHOUN KIOBETHI.

TeopeTndeckoil OCHOBOIM HA3BaHHOI'O METOJIA SIBISCTCS (POPMYIIa JUIsl TUIOTHOCTH TEIUIOBOTO TOTOKA, MepeaaBac-
MOTO TPH CTAMOHAPHOW TEIIONPOBOJHOCTH IUIOCKOH CTEHKOM NP MPAHUYHBIX yCaoBusix 1o pona [3]:

— tcl [02
7 6opr.c 0 6M ,
R e '
}\opr.c A )\M

IJie ¢ — TUIOTHOCThH TEIUIOBOTO TIOTOKA, Br/M% £q ¥ Ly — OCTOSIHHBIE TeMIepaTyphl Ha TOpsYeil W XOJOJHON CTOpPOHAX,
K; ® — TonmuHa crnost KMAKOCTH, M; A — KO3(QGHIUEHT TeIUIONPOBOAHOCTH Hccaenyemoit sxunkoctd, BT/(MEK), Sopr. c —
TOJIIIMHA IUCKa 2U3 OPICTEKIIA, M; Agpr, ¢ — TEILIONPOBOAHOCTH oprerekia, Br/(MK); 3, u A, — TONIIMHA CIIOS U TEILIo-
MPOBOAHOCTH MeHOH KtoBeThI, M U BT/(M[K), cooTBeTCTBEHHO.

W3 mpuBeaeHHON (GOPMYIIBI TTIOTyJIacM:

g= ® :
(1‘ - )_% q_aiMq
cl %2 )\Opr.c )\M

AHanu3 pe3ylbTaToB PACcUCTOB IMOKA3aj, YTO TCPMUYECCKAMHU COMPOTUBICHUSIMH MEIHBIX JETajJeid MOXHO Ipe-
HeOperarsb.

U3 ¢opmyiibl BUIHO, YTO 3HAYCHHUE A MOXKEM IOJYYMTh KaK Pe3yJbTaT KOCBEHHBIX U3MEPEHUM, €CIIH OMBITHBIM
MyTEeM OIPEACIUTh 3HAUCHHS BCEX
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Puc. 3

napaMeTpoB, BXOIIIMX B €€ MPaByr YacTh. [Ipu 06pabOTKe OMBITHBIX JAHHBIX HCMOIB30BATUCH BEIUYHHBI IKCIIEPU-
MEHTAIBHO OIpeeNIeHHbIX K03 duimeHToB Ky i K}, C OMOLIBI0 KOTOPBIX Tepmodac Tepmonap u D/IC marurka Ter-
JIOBOTO MOTOKA MEPEBOASTCS B CHCTEMHBIC SAMHALEI [2].

Pesynbratel m3MepeHust Ko3(QQUIHeHTa TEIUIONPOBOIHOCTH A C MCIIONB30BAHMEM MEIHOI [UIACTHHBI U IUIACTHHBL
U3 OPraHuyYecKoro crekiia B auamnasone temmepatyp ot 25 go 60°C nokasassr Ha puc. 3. Tam e MPHUBOAUTCS paccuu-
TaHHAas 10 METOAY HAMMEHbBIINX KBaIPaToB 0000IICHHAS 3aBUCHMOCTD BEIUYMHBI A OT TeMIeparTypsl £

Kak BHIHO M3 PUCYHKa, TEIUIOMPOBOAHOCTh PACOBOrO Macia OiM3Ka K TEINIONPOBOIHOCTH APYTHX PACTHTENb-
HbIX Macen (Hanpumep, y nonconneynoro macia npu 20°C A = 0,16B1/(m-K)).
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OINPEJIEJIEHUE 3HAYEHU TEMITEPATYPBI
TBEPJO®A3HbBIX IIEPEXO/J10B B IOJIMTETPA®TOPITUJIIEHE

B mosmmTepmMuuecknx MeToIax MCCICIOBAHMS TEMIIEpaTypa BBICTYNACT HE TOJIBKO KaK TEPMOJMHAMHYECKUH Ta-
paMeTp COCTOSHHS, HO U KaK KHHETHYCCKHA (DaKTOp, BIUSIONINN HA TEYCHUE CBOMCTBEHHBIX IMOJIMMEPHBIM MaTepHaiaM
(TIM) penakcalMOHHBIX TPOIECCOB, (PA30BBIX MEPEXOJO0B U XMMUUECKHUX NpEBpalllcHuil. BiusHue KuHETHUECKHX (haK-
TOPOB MOYXHO BBISIBUTB, IPOBOJIS ONBITHL C PA3IUYHBIMU CKOPOCTSIMU HAarpeBaHUs UCCIIEIyeMOro MaTepuaa, pu 3ToM
OJIHa U Ta K€ TemIlepaTypa JOCTUTaeTcs NpU Pa3HOM IMTENbHOCTH mpouecca. CiaenyeT OTMETUTh, YTO pealnu3alius
IIOCTOSIHHOM CKOPOCTH HarpeBa MOJIMMEPHOTO TeJla UTPAET CYLUIECTBEHHYIO POJIb IIPU UCCIEAOBAHUAX PEaKCALIMOHHBIX
nepexonoB B [IM.

B mannoi#i paboTe A ompenereHns 3HAYCHHH TeMIepaTypsl TBepAo(]a3HbIX IePeX00B B MOIUTETPaGTOPITHIE-
ne (IIT®D) npumenen Merox Hepaspyiuaromiero Koutpois (HK), ocHOBaHHBINM HA PErMCTPAIMU [IEPBOU TPOM3BOIHOM
[0 BPEMEHH OT OCHOBHOW BEIMYMHBI — TEMIIEPATYpPHl B HECKOJIBKUX TOUKAX KOHTPOJS MCCIEAYEMOTO MOJIMMEPHOTO
Tena B JUHAMHYCCKAX TEPMUIECKHX PEeKAMaX Tpu Harpese [1].

Perucrpanust mepBoii MpOU3BOJAHON MO BPEMEHU OT TEMIIEpaTyphl, BRIPAXKAIOIIEH CKOPOCTh U3MEHEHHUS 3TON Be-
JIMYMHBI HA KPUBOM TEMIIEPATYPHOM 3aBUCHMOCTH, peajn30BaHa HH(GOpMaLHOHHO-u3MepuTeapHol cucremoit (MUC) ¢
u3MepurenbHbiM 30H7A0M (M3), cHaGKEHHBIM KPYTIIBIM IUIOCKMM HarpeBaTejeM, 00eCleUUBAIONIMM MPOTPAMMHBIM
MyTeM MOCTOSIHHYIO CKOPOCTh HATPEBa B JIOKAIBHON 001aCTH UCCIeyeMOoro u3aenus (paauyc Harpeartens £).

YPaGora BEIMONHEHA IO PYKOBOACTBOM A-pa TexH. HayK, npod. TT'TY H.d. MaitnukoBoii.



Ha pucynke 1, 2 npecTaBieHbl TEpMOIPAaMMBI, TOJyYeHHBIE HA u3aeaud u3 [IT®D B oGnactu Harpesares (Kpu-
Bas 1), Ha paccrosausx 7 MM (kpuBas 2) 1 9 MM (kpuBast 3) ot rieHTpa 13 npu ciieayrolmx yeIoBHsIX: HavyaibHash TEMITE-
parypa 7= 16,5C; R,,= 4 mm; mar usmepenus temneparypsl AT = 0,25c¢; ckopocTs HarpeBa JokansHO# obnactu [IM,
PAacIoI0oXKEeHHOM Mo HarpeBaTeleM, V" = 5 K/mun. Ha Tepmorpammax (puc. 1, ) TBeprodasubie nepexoast B [ITDD ss-
HO HE IPOSIBIINCH. 3aBucuMoctr V'~ = £(T), IOCTpOCHHBIE 1o TepMorpaMmaM (puc. 1, 4), npeacTaBieHs! Ha puc. 1, 6.

Ha xpuBeix 2u 3 (puc. 1, 6) mocie miecToil ¥ BOCbMOM MUHYT HarpeBa MPOsSBUINCEH " CTPYKTYPOUYYBCTBUTEIBHbIE"
CBOHMCTBa B 00JIaCTH, B KOTOPOW BO3MOXKHBI TBepao(da3Hble mpeBpaimieHus [1TDD, conpoBoxaaronyecs: TEIUIOBEIMU
s¢pdexramu. OIHAKO [0 JAHHBIM, TPEICTABIEHHBIM Ha PUC. 1, 6, TPYIHO ONpEAEIUTh 3HAYEHNE TEMIIEPATYPhI (MHTEP-
BaJI TEMIIEPATYpBI), IPH KOTOPOH MPOHUCXOAUT CTPYKTYpHOE mpespaiienue. Iloctpoenne 3aBucumocteii V' = F(T)
MO3BOJISIET BBISIBUTH 3TO 0OJIee TOYHO 110 SBHBIM CTyIIEHbKaM Ha rpadukax.

Ha pucyske 2, 4, 6 npeacrasiens! 3aucuMoctr V' = £(7T), NOIy4eHHbIC HA PACCTOSHISIX /> = 7 MM (8) 1 /3= 9
MM (6) or menrpa HarpeBatems. Ckopocrd Harpea IIT®D B obmacti mHarpesarems: 1) V' =9 K/mum;
2) V" = 5,9K/MuH; 3) V" = 5K/mun; 4) V"= 2,3K/Mun.

CrpykrypHsbiii epexoq B [IT®D Ha Becex kpuBbIX (1 — 4)IpOosABHICS CTYIEHbKAMH NPUOIM3UTENBHO MIPH OJHOM K
To# xe Temmeparype (okono 20°C), 9To MO3BOJIMIIO WACHTH(UIIMPOBATH €TO Kak TBepAO(ha3HbIH, a HE pPelaKcaIoH-
HBIH.

a) T,°C 6)|/,K/MI/IH
1
70 A a) y 5
6C 9
50 | 41
40 7 2
30 2 14
20 A 3 3
10 . 0 —

0 2 4 6 8 10 12 14 T,vun 0 2 4 6 8 1C 12 14T, Mun

Puc. 1. Tepmorpammbi (2) u 3aBucumocti V'~ = £ (1) (6)

V 6) {mun

l-
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04

0,2 1
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T T T T T T 0 T
1€ 18 20 22 24 26 28 T °C 16 18 2 22 24 26 T;°C

Puc. 2.3aBucamocru V' = f(T) (a, 6)

UseectHo, uto monuterpadropstuner (FTOCT 10007-80)upereprneBaeT moMuMOpQHbIC MPEBPALICHHS IPH TEM-
neparypax, BecbMa Hajgekux ot oonactu miasienus (7, = 327C). IIpu temneparype Hmwke 19,6C snemeHnTapHas
staeiika [ITOD uMeeT TPUKIMHUYCCKYO CTPYKTypy. B maTepBane ot 19,6 no 30°C cymecTByeT rekcaroHajabHas dJjie-
MeHTapHas sueiika. [Ipu tremneparype Boimie 30°C cTaOuIbHON CTAaHOBUTCS IMCEBAOTEKCArOHAIbHAS PEIICTKA. Y ICib-
Hasl TEIUIOTa IEPEXOI0B cocTaBiseT coorBercTBeHHO: 4,0 £ 0,5xIk/kr u 1,2 + 0,3k Ix/kr [2, 3].

PerucTpaius nepBoii IPOM3BOIHOM 110 BPEMEHH OT TEMIIEPATYPhI, BRIpaKaromeil ckopocts (V) nsMenenus >1oit
BEJTMYMHBI HAa KPUBBIX TEMIICPATYPHBIX 3aBHCHMOCTEH OT BPEMEHH, pealn3yemMas COTJIaCHO JaHHOMY METOJY, MTO3BOJIS-
et ocymecTBisiTh HK temnepatyp crpykrypHbIX nepexooB B [IM 6e3 nononuurensHoi kanubposku UC.

[pencraBieHHbIC JaHHBIC O3BOJISAIOT CACIATH CICAYIOIINE BHIBO/IBL.

1. Crpykrypuble npeBpaiuenust B [IM Moryt ObITh 3a)UKCHPOBaHbI MPEaraéMbIM CIOCOOOM € MOMOILBIO Tep-
MOMNPHEMHHUKOB, PACIOJIOKEHHBIX KaK B LICHTPE HArpeBaTells, TAK M HA HEKOTOPOM PACCTOSIHHM OT HEro B IIOCKOCTH
koHTakTa 13 ¢ uccienyeMbpiM TeaoM.

2. Jlust SKCIpecc-aHanm3a cliedyeT HCIonb3oBarh 3apucumoct V' == F£(7), V' = £(1).



3. CoOTHOLICHUSI MEXY OTIC/IbHBIMUA aHOMAJIMSIMH Ha PACCMATPUBAEMBIX KPHUBBIX 3aBHCST OT TEIUIO(PHU3NIECKUX
cpoiictB (T®C) uccieayeMoro o6beKTa, MOIIHOCTH, II0JaBAEMOM Ha HarpeBarelb, reoMeTpud M3 u, ciemnoBareibHo,
CKOpPOCTH HarpeBa, BIUAIOMICH Ha KHHETHYECKHIE YCIOBHS IIEPEXO/IOB.

4. ®ukcupoBanue aHoManmii Ha 3aBucumoctsix V' = F(7) u V' = (1) mo3BoNsIeT IPOBOIUTH SKCIIPECC-aHATH3
AKCIIEPUMEHTAIBHBIX TAHHBIX 0€3 TpoBeAcHus moporocTosmeit rpaxyuposku MM C mo o6pa3noBeM Metogam TDC.
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BU3YAJIU3ALIAA TEMIEPATYPHBIX ITOJIEM B METO/IE
HEPA3PYHIAIOHIEI'O TEILJIOBOI'O KOHTPOJIA

CH0oXHOCTB U 00JIBIION 00BEM IKCIICPUMEHTAIBHBIX UCCIICAOBAHHUN IO ONIPEICIICHUIO KA4eCTBa, JOJITOBEYHOCTH U
HA/ICKHOCTH M3ICNINH, KaK W3 TPAJUIMOHHBIX, TaK ¥ BHOBH CHHTE3UPYEMBIX MaTepHalIOB, TPEOYIOT CO3TaHUS HOBBIX
3¢ (PEeKTHBHBIX METOZOB M CPEeACTB KOHTPOJIS. Cpein HUX 0c000€ MECTO 3aHUMAIOT TETUIOBBIE METO/IbI Hepas3pyIiaroie-
ro koutposst (HK) u tuarHocTHKy, HO3BOJISIONIKE ONpeAesTh Tertodusndeckue cpoiictsa (T®C) Takux MaTepPHANIOB.

Peanmuzanus kontaktHOoro MeToga HK TOC ycrokHeHa TeM, UTO TEIUIOBOE BO3JIEHCTBUE W TMOTyYSHHE MU3MEPH-
TETbHON MHPOPMALH B XO/€ IKCIIEPUMEHTa BO3MOYKHO OCYIIECTBIIATH TOJIBKO HA OTPAHUICHHOM YYacTKE ITOBEPXHO-
CTH HcclenyeMoro o0obekta. [loaToMy Hambosiee BaXKHON W CIOKHOW 3aJadelt Mpu co3MaHuu TeruioBoro merona HK
TOC sBnsercs paspaboTka MaTEMaTHYCCKON MOJICIH, aICKBATHO OMKCHIBAIOIICH PealbHBIN MPOLECC TeIUIONepeHOca B
00BEKTE UCCIICTOBAHMS.

AHaiu3 M3BECTHBIX MPOIIECCOB M3MEPCHHUS, UX MOJEICH M HCTOYHUKOB IMOTPEIIHOCTEH MOKA3hIBACT, YTO B MpPEIc-
JlaX BPEMECHHOT'O MHTEPBaja H3MEPCHHUS B TCIUIOBOM CUCTEME MPOUCXOMIAT CYNICCTBEHHBIC U3MCHEHUS, KOTOPHIC HE I10-
3BOJISIFOT OITUCHIBATH BECh MPOIIECC TEILUIONEPCHOCA OJJHON aHAUTHYCCKONW MOJEIBI0 ¢ HEM3MCHHBIMU OTPaHHYCHUSIMHU
u ycnosusiMu. Heyder atoro oOcrostenscTBa npu onpeaeineHnu TAC BeAeT K CymecTBEHHOMY YBEIHYSHHIO TOTPel-
HOCTEH.

Haubomee TouHO cucTeMaTHYECKHE W CIIydaifHbIE COCTABIIIONINE MTOTPEUTHOCTH MOTYT OBITh YYTCHBI B METOJAaX
koHTpossi TOC, ocCHOBaHHBIX Ha PETYISAPHOM TEIUIOBOM pexkume. AkageMukoMm A.B. JIBIKOBBIM JOKa3aHO, YTO pery-
JISIPHBIE TEIUIOBBIE PEXXUMBI IIEPBOTO M BTOPOTO POJa UMEIOT 00Iee CBOHCTBO, XapaKTepU3yoIeecss He3aBUCHMOCTHIO
OT BPEMEHHU OTHOIIEHHS TEIIOBOTO ITOTOKA B JIFOOOI TOUKE Teja K MOTOKY TeIjla Ha €ro MOBEPXHOCTH. MaTemaTnyie-
CKasi MOJIeJIb, ONMCHIBAIONIAS TEPMOTPAMMY, B TJAHHOM CJIydae Yalle BCEro sBISCTCSA JMHCHHON MO mapamMeTpam N
JIeTKO JInHeapu3yercs. OJHAKO OCHOBHAS YacTh 3TUX METOJIOB 0a3MPYyeTCs Ha MOJCIAX [UIS TeJI KOHCYHBIX Pa3MEpOB
(rtactuHa, nunuHAp, mwap). B To Bpems kak Goubinas yacth MetonoB HK Gasupyercs Ha MOJEINAX MOITYPOCTPAHCTB
(rmockoro, HUWIMHAPHYIECKOTo, cepuueckoro) [1].

[IpUMEHUTENBHO K TAKUM MOJIENSM CJIeyeT TOBOPUTh HE O PETYJISPHOM TEIUIOBOM PEXMME JJISl BCEro Tena (Tak
KaK OHO MPUHUMAETCS] HEOTPAHUUCHHBIM), & O PETYJISIPU3AIUH TEILIOBOTO MPOIECCa TOJIBKO sl KAKOH-TO ONpeIesicH-
HOW obnactu Tenma. CiemoBaTeNnbHO, eciiu MpoBOAuTh omnpeneneHne TAC, 0OCHOBBIBAsCH TONBKO HA y4acTKax TEPMO-
TpaMMBI, COOTBETCTBYIOIINX PETYIIAPU3AIINH TEIIOBOTO peXKMMa B 00JIaCTH HarpeBaTesieil U TepMOIIPHEMHHUKOB, TO, BO-
MIEPBEIX, PACUCTHBIC COOTHOIICHUS OyAyT 0OJiee MPOCTHIMH W BO MHOTHX CIydYasx JMHEHHBIMH IO IapaMeTpam, BO-
BTOPBIX, CHCTEMaTHUECKUE COCTABISIONINE MMOTPEITHOCTH OyAyT JIMO0 3HAYNTEIHHO MEHBIINMH, YeM CIy4alHbIe, JTHOO
OyIyT HOCHUTH TIOCTOSTHHBIN XapakTep, T.c. He 3aBUCETh OT BpeMeHH [2].

Wsmepurenshas cxema Metoga HK npencrasiena na puc. 1.

Tena 1 u 2 XapakTepu3yrOTCs Pa3IMYHBIMU TEIUIO(QU3NUSCKUMU CBOMCTBaMU (Ag, 41 U Ay, 4). Pazmepsl mepBoro
Tena: JUIMHA — /i, TONIIUHA — @] mmpuHa — 2/Hy. Pa3Mepsl BTOporo Tena: JyinHa — /; Tonumua — b; mmpuna — 2H,. B
IUIOCKOCTH KOHTAaKTa Tell ACHCTBYET JMHCHHBIN MCTOYHUK TEIJa B BUIE MOJIOCHL. [lepBoe Teno mpeacraBiseT coOon
uccieayemblii obpasei. Bropoe teno — nomnoxkka usmeputenbaoro 3ouna (U3). HauanbHuas TemmepaTypa Tesl oauHa-
KoBa ¥ paBHa 7g. MICTOYHUK Teria HAYMHAET JAEHCTBOBATH B HayallbHbIH MoMeHT Bpemenu (t = 0). B mecte compukoc-
HOBeHUsI oBepxHOcTel Ten Zu 2 (puc. 1) ¢ HarpeBaTeneM OCYIIECTRISCTCS UICaATbHbIH TEIUIOBON KOHTAKT.

YPaGora BEIMONHEHA IO PYKOBOACTBOM A-pa TexH. HayK, npod. TT'TY H.d. MaitnukoBoii.
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Puc. 1. MzamepuTebHAs CX€Ma MeTOA C JJUHEHHLIM HCTOYHUKOM TeIuIa;
1—wznenue; 2— u3MepurenbHblii 3001 (13);
3—narpeBareib; 4—tepmonpueMuuk (TII)

Tepen TEMIOBBIM BO3JEHCTBUEM M3MEPSIOT PA3HOCTh TEMIIEPATYP MEXKAY ABYMs TOYKAMH, IEPBAs U3 KOTOPBIX
PACIIONAraeTcs B HEMOCPEICTBEHHOM OIM30CTH OT HArPEBATENS, @ BTOPas — HA PACCTOSIHUM G OT HETO, A0 TEX MO TOKA
5Ta Pa3HOCTh TEMIEPATYD HE CTAHET MEHBLIE HANEPE 3aJaHHON BEIMYHMHEI. TEIIOBOE BO3AEHCTBIE Ha TEIa OCYIIECT-
BJIAIOT, TI0JIaBasi HA HArPEBATEllb DIIEKTPUIECKUI TOK. MOIIHOCTL Harpesares — §. B xoae skcrepumenTa, pukcupyer-
¢Sl TEpMOrpaMMa — 3aBUCHUMOCTh PasHOCTH TeMiiepatyp (7) B TOUKaX KOHTPOJS OT BPEMEHH (T).

TerutoBast cxeMa CHUCTEMBI, COCTOAIIEH U3 ABYX MOJYOrPaHMYEHHBIX TEJ, HAXOIAMIMXCSA B UACATLHOM TEMIOBOM
KOHTAaKTe, IpeJCcTaBieHa Ha puc. 2. B IIIOCKOCTH COMPUKOCHOBEHHUS TEJl PacIoIOkeH JTMHEHHbBIN TIOCKUI HAarpeBaTeib
B BHJIE TIOJIOCHI IIUPUHON 2/
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Puc. 3. Pacnipenenenne TeMnepaTyphl 0T IJIOCKOT0 HATPeBaTeJIst
MNOCTOSIHHOW MOIHOCTH B CHCTEMe IBYX MOJyOrpaHHYeHHbIX TeJl
Temnodusnueckue cBONCTBA MONYOrPAHUYCHHBIX TEJI COOTBETCTBOBAIN TEILIOPUIMIECCKUM CBOWCTBAM MOJIMITH-
JieHa BBICOKOH muioTHOCTH Mapku 1140209 (A; = 0,5B1/(MK); ¢; = 2400 Ix/(xrK); p; = 938kr/m®) u pumopa (A, =
0,028B1/(MEK); ¢, = 1270/1x/(krK); p, = 50Kr/M>), HCIIOIB3yEMOT0 B KA9ECTBE TEIIOU30IATOPA.



Ha pucynke 3 moka3aHo pacrnpeaeseHie TeMIICPaTyphl OT IIOCKOTO HArpeBaTessi MOCTOSHHON MOLIHOCTH B CHC-
TeMe ABYX MOJyOrpPaHWYCHHBIX Tel (HCCIeIyeMOe W3MeIre-30H/) IPH HICAIbHOM TEIUIOBOM KOHTAKTE MEXIY HHMH
npu creyiouux yenosmusx: T, = 60¢; g= 3000Bt/m?%; AT = = 0,5¢; mar usorepm = 2K [3].
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IMPOT'PAMMA MOJEJIMPOBAHUA MYJIbTHIVIEKCOPA
OCHOB ITPOTPAMMMWPOBAHUS B CPEJE LABVIEW

Co3nana y4yeOHas mmporpamma, npejaHasHa4eHHas Ui cryneHToB cnennansHoctn 200402 MmxenepHoe neno B
MEJIMKO-OMO0JIOTMYECKON MPaKTHKE", U COOTBETCTBYIOIIAsl MPOrpaMMe JTUCLUILIMHBI "ABTOMAaTH3UPOBAHHOE IPOEKTH-
POBaHME IEKTPOHHBIX CXeM' JUIS M3y4eHHs QYHKIHHU C MO3UIUH (PU3MKH, MaTEMaTHKH, TPOrPaAMMHPOBAHHS U MOBbI-
LIEHHUs WILTIOCTPATUBHOCTH METOAMKHU MPOCKTHPOBAHUS MYJIBTHILIEKCOpPAa B acCOLMATHBHOW (hOpME NPE/ICTaBICHUS C
HPOrPaMMHPYEMBIMHU CBSI3SIMU.

JanHast paboTa IOCBsIIEeHA aKTyalIbHOU 3aaue NPOSKTHPOBAHNS HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHif, a UMEH-
HO cpennux uHTerpanbHbix cxeM (CHC) Ha npuMepe MyJIbTHILIEKCOpPa B IporpamMHoii cpene LabVIEW.

B xopzie BBINOIHEHNUS pabOTH! OBUIH MOTyYEHbI CIECAYIOIIHE PE3yIbTaTHI:

- ChopoexTupoBaH MYJIbTHILUIEKCOP B KOMOMHATOPHOH, MATPUYHON U peJIeHHON JIOTHKaX, IPOBEICH €ro aHAIN3
U CHHTE3.

- Tlocrpoens! TabIMLa HICTHHHOCTH M CTPYKTYPHAs CXeMa.

- Ha ocHoBe paboThI MyJIBTUILIEKCOPA CIPOEKTUPOBAHO CEMEMCTBO BPEMEHHBIX IUarpaMM.

- H3yueHsl MeTO/IBI aHANN3a M CUHTE3A.

- B cpene LabVIEW peanuzoBana nporpaMma, IMUTHPYIOIIAs paboTy MyJIbTHILICKCOpa.

Lenp: Ha OCHOBE M3Y4EHHBIX METOJIOB aHanu3a 1 cuHTe3a CHC B OCHOBHBIX (hOPMax CXEMOTEXHHKH CIIPOSKTHPO-
BaTh BPEMEHHOI peodpa3oBaTes Ha MPUMEpPe MYJIBTHILICKCOPa, pealn30Barh mporpamMmy B cpene LabVIEW.

Jnst moctikeHus nesu paboThl chOPMYITHPOBAHBI U PELICHBI CJIeIYIOIHe 33 auH:

1. 3amarh CTPYKTYpHYIO CXEMY MYJIbTHILIEKCOPA.

2. Tloctpouts TaGIIMIy MYJIBTHILIEKCOPA 10 3aJaHUIO.

3. Peanm3oBaTbh MaTeMaTH4ECKYIO MOZEIIb.

4. OcymecTBUTh CHHTE3 U aHAIN3 MYJIBTHIUICKCOpA B CXEMaX:

— KOMOWHATOPHOM JIOTHKH

— peneilHOM JIOTUKHU

- MAaTpUYHOIl JTOTHKA

5. TlpuBectu ceMelHCTBO BPEMEHHBIX JHarpaMM.

6. Ha ocHoBe BbIlIepeaIn30BaHHBIX 33124 HAIMUCATh IPOTPAMMY, UMHUTHUPYIOLIYIO paboTy MYJIbTHIIIIEKCOpa.

MeTo/1bl IPOBEACHHBIX HCCIIEAOBAHUI: METO/IbI aHAJIOTUH, CHMMETPUH, anreops! byuis, urepamuii, MeTo KOHTYyp-
HBIX TOKOB, METOJ{ SKBHUBAJIECHTOB, METO]| EIUTENS HAIPSKSHHS.

Pe3ynbTaThl IpeCTaBICHB B KOMOMHATOPHOM, MATPHYHOM U PEIICHHOM JTOTHKAX.

Pe3ynbpTaToM HCCIEI0BaHMs CTajla MporpaMma, cozaanHas B cpeae LabVIEW, umuTupyromas paboTy MyIbTHII-
JIeKcopa, KOTOpasi MOXKeT OBITh MCIIONb30BaHA B YUEOHBIX LEJISX NPU NMPOBEACHUU JTA0OPATOPHBIX 3aHATHH y CTYICH-
TOB.

MyIbTUILIIEKCOP — 3TO alllapaTHO yNpaBIIseMBbIil IpeoOpa3oBarTensb HHPPOBOH HHPOPMAUH B KOOPJHHATAX Bpe-
MEHH, JPYTUMHU CJIOBAaMM, 3TO KOMOHMHAIMOHHBII KOMMYTaTOp KaHaJOB CHIHAJIOB, NPE/ICTABICHHBIX B aHAJIOTOBOH,
aHAJIOrOBO-MMITYJIGCHOM M JHMCKpeTHO# (opme. MynbTHILIEKCOPB! HALLIM IIMPOKOE MPUMEHEHHE B BBIYUCIUTEILHON
TEXHHKE B KAYeCTBE KOMMYTaTOPOB LU(PPOBBIX cUrHANIOB. OHU UCIIONB3YIOTCS B KOMITBIOTEPAX U MUKPOIIPOLIECCOPHBIX
KOHTpOJUIEpax JUIsl KOMMYTAIMH aJpPECHBIX BXOJOB JMHAMHYECKUX ONEPATUBHBIX 3alIOMHHAIOIINX YCTPOMCTB, B y3Jlax
00beIMHEHNS] WM Pa3BETBIICHUS IIUH U T.J. Ha 6a3e MyJIbTUIIIEKCOPOB MOKHO IIOCTPOUTH Pa3iIMYHble KOMOUHAIIOH-
HBIE YCTPOMCTBA C MUHUMAJILHBIM YHCJIOM JOTIOJIHUTEIBHBIX JIEMEHTOB JIOTUKH.

“PaGora Bhinontena noJ; pykoBoacTBoM accuct. C.H. MaxoBeeBa, a-pa texH. Hayk, npod. TT'TY E.W. I'muakuna.



MyJIBTHIIIIEKCOP MOYKHO MTPOSKTUPOBATH 110 TaOJIWIE HCTHHHOCTH AemundpaTopa, Ha3bIBAEMON MOHOW TaOIHUIICH.
Opnako 6ojee MPOCTHIM U YAOOHBIM SIBISIETCS CO3IaHNE MYJIBTHUIUIEKCOpPA 10 BEKTOPHOH TabJHIle HCTHHHOCTH, ITOITY-
YHBIICH Ha3BaHME TAOJIUIIBI MyNbTUILIEKCcOopa. VIMEHHO 10 3TOH TabnHIle ¥ MPOBOIMIIOCH IPOSKTHPOBAHUE.

CyImecTBYIOT pa3MdHBIE BHABl MYJIBTHIDIEKCOPA, Yallle BCETO BCTPEYAIOTCS KOJBIEBBIC, KOTOPHIE ITO3BOJITIOT
OCYIIECTBIIATE KOMMYTAIIMIO BXOJHBIX W BBIXOJHBIX MarucTpaiel B COOTBETCTBHH C M3MCHEHHUEM aIPECHBIX CUTHAJIOB
10 JINHEHHOMY 3aKoHy. KoJpleBbie MynbTHIUIEKCOPHI YIOOHO 3a1aBaTh AJIs MPOCKTHPOBAHUS B BHIE HCXOMXHOW KOJO-

Boil komOuHauuu, Hanpumep, { A B, C, D} otHocuTenpHO BBIXOAHBIX curHaioB { X, Y, Z T}. HcxonHas xoMOuHHa-

1Usl, KaK IPaBUIIO, COOTBETCTBYET MEPBOMY aJpecy, TaK KaK HYJIEBOMY aJpECy COMOCTABIACTCA MYJIBTUILIEKCOP C pa-
30MKHYTBIMH KaHAJIAMH.

[pennonoxum, 4T0 MyJIBTHILICKCOP 3a/aH cieayoleit ncxoanon komounarmeit {A, B, C, D} ¢ KOJIbLEBbIM U3-
MEHEHHEM KOMMYTAIlMU MO JMHEHHOMY 3aKOHY JI0 YETBEPTOI'O COCTOSHMS, C YETBEPTOTO COCTOSIHUS 33/1aeM KOMOWHa-

o ooparuyio { A, B, C, D} u Taxke U3MEHSIEM 110 KOJIBILY JO0 BOCBMOT0 cOCTOsHHsA. C JIEBATOrO COCTOSIHHS 3a1aeM
komOuHarmio { A B, C, D} u takke U3MEHSIEM I10 KOJIbILY 10 JBEHAALATOTO COCTOsIHKS, W, HAKOHEL, ¢ TPUHAALATOrO

cocrosiHus 3a71aeM komOunauuio { A, B, C, D} u taxke U3MEHSEM MO KOJIbILY A0 [ICCTHAILATOTO COCTOSHUSL.
Yucno anpecoB onpezaesieM o popmyie:

log, 16 =4,

rae 16 —aucio coctosiHui; 4 —4rCiIo aIpecoB.

Bxozanyro Tabauily CTpOUM CTaHJapTHBIM 00pa3oM, HaYKMHasI C HYJIEBOW W 3aKaH4YMBas €AMHUYHON KOMOMHAIMEH.
ITo mMnagmemy paspsiny 4p 3alMChbIBaeM IOCIEAOBATEIbHOE YepEeAOBaHUE JIOTMUECKUX €IIMHUIl U Hyled. B crapmeit
KOMOHMHAIIMH 3aMUCh OCYILECTRISIETCS B 1BA Pa3a AJIsl 41 U B YEThIPE pasa Jyisl a», a Takke B 8 pa3 mis as.

ITo BEIXOZAM 3amOTHUM KOMOWHAIIMW, WCTONB3Ys KOJBICBOW NMPHHIMWI, AJS 4ero, HauMHAs C MEpBOTO ajpeca,
OCYIIECTBUM CTPYKTYPHBIH CABHUT B HCXOAHOM KOMOWHAIMH Ha OJWH Pa3psiz.

B pa3paboTtaHHO#1 mporpamMMe BCe 3TH MapaMeTPhl PACCIUTHIBAIOTCS M CTPOSTCS aBTOMATHICCKH.

DopMyITy MyJIBTHILIEKCOPA MOKHO HOJIYYHTH 110 TaOJINIle HCTHHHOCTH, HCIIONB3YsI CIOCO0 AM3BIOHKIINH.

AHaNOrM4YHBIM 00Pa30M MOYKHO CHHTE3UPOBATH CHCTEMY YPaBHEHHH Uil MynbTHILIEKcopa. CleqyeT OTMETHTh,
YTO 110 TaOJIMIIEe MYJIbTUILIEKCOPA HEb3s! 3alKCcaTh CTPYKTYpHYIO (OpPMYITy 10 crioco0y KOHBIOHKIMH. DTO ONpeess-
€TCsl OTCYTCTBHEM 3HAYMMbIX (MHDOPMATUBHBIX) 3HAUCHHUH B IPOU3BEICHUH MaKCTEPMOB.

[epexon ot Tabnmunoit popmel pynkumu k CAH® nnm npasuio 3anucu GyHKIUH 10 JUHULIAM:

BriOpats Te HaOOpBI apryMeHToB, Ha KoTopbix F(X1,X2, ..., Xn) = 1.

Beimicats Bce KOHBIOHKIMH A1 3THX Habopos. Eciu mpu 3tom Xi MMeeT 3HaueHue 1, TO 9TOT MHOXKHUTENb IMH-
uIeTcs B npsiMom Buje, eciid 0, To ¢ OTpUIIaHUEM.

Bce KOHBIOHKTHBHBIE YICHBI COCTUHUTH 3HAKOM IU3BIOHKIINN

Takum 00pa3oM, SIKBUBaJIEHTHAs MaTeMaTuueckas Mojeias B HID mus X(1):

F(®) = X() = aaazA+ aaazB+ gaaasC+t aaaasD+
+ 2@ 223 A+ &a A B+ 2a28;C + daaa;D + 2a8,a; A+
+ 822,838+ 282,8,C + &A% a3D + 24 8,33 A+ 82 2,3, 8+
t+ GaaazCt aaaasD.

Taxoke ObUT OCYIIECTBIIEH CHHTE3 M aHAJIN3 MYJIbTHILUIEKCOPa B CXeMax:
— KOMOWHATOPHOM JIOTHKH,

— PpelelHOM JIOTHKH;

-~ MAaTPUYHOMU JIOTUKH.



HpoekxTupoBaHne MyJIbTHIIIEKCOPA
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Puc. 1. CemeiicTBO BpeMeHHBIX THATPAMM

[IporpaMma aBTOMaTHYECKH CTPOUT CEMEHCTBO BpeMeHHbIX quarpamm (puc. 1).

Xorenock Obl OTMETUTD, YTO pPealn30BaHHAs NPOrpaMMa MOXKET CIY)KUTh XOPOLIMM y4eOHBIM MaTepHalioM IS
CTY/ICHTOB, TaK KaK HarJIiJHO IOKa3blBaeT paboTy MyJbTUILIEKCOpa. JJaHHAs mporpaMMa Mo3BOJISIET COCTaBUTh TaOJIH-
Iy MYJIbTUILIEKCOPA MO 33aJJaHHBIM KOMOWHALMSM, BEIBOJUT COOTBETCTBYIOIIYIO CXEMY MYJbTHUILIEKCOPA C Ha3BAHUEM.
ABTOMaTHYECKH PACCUUTHIBAET KOJIMYECTBO aAPECHBIX, HHPOPMALMOHHBIX BXOJOB U YUCIIO BBIXOJIOB.

[Ipu paboTe ¢ 3TO# MporpamMMoit MOKHO H3Y9IHTh paboTy MyIbTHILICKCOPOB, HAYWHAS OT MYJIBTUILUIEKCOpA C OA-
HUM aJIpecHBIM U MH()OPMAITMOHHBIM BXOAaMU M OJHHWM BBIXOJIOM W 3aKaHYHMBAs MYJIBTHILICKCOPOM C YETHIPEMS a-
PECHBIMH, HH(POPMAITMOHHBIMH BXOIAMH M BEIXOJIaMHU.

CIIMCOK JIMTEPATYPBI

1. I'muakuH, EM. CxemoTtexHuka aHanoro-uudpoBeix npeobpasosareneii / E.W. I'munkun. — Tam6oB : W3xa-Bo
Tam0. roc. Texs. yu-ta, 2001, -C. 145 — 155.

2. Tpesuc, [. LabVIEW mns Bcex. Cepus "National Instruments” 1. Tpeeuc — M. : JIMK npecc, [IpudopKom-
mwiekt, 2005, — 544.
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WH®OPMAIIMOHHBIN AHAJIN3 CIIOCOBOB OITPEIEJIEHUS
KOHIEHTPAIIIM HOHOB BOJOPOJIA

CerojiHs MHOTHE H3BECTHBIC CIIOCOOBI OTPEICICHUS KOHIICHTPALUN HOHOB BOJIOPO/Ia HE B COCTOSIHUM CIIPABUTHCS
C BO3POCIIMM MOTOKOM aHAIH30B, ONICPATHBHO U B HY)XHOM oObeMe. Takum 00pa3oM, HEOOXOIMMO MPHUBICUYCHUE HO-
BBIX aHAJTUTUYCCKUX MPUHIUIIOB, 00CCIICYMBAIONIIX KAUSCTBCHHBIN U TOYHBIN aHAU3.

Juist aToro mpoBesieH HHPOPMAIMOHHBIN aHAIN3 CIIOCOOOB OMpe/e/icHUsT KOHIIEHTpaIui HOHOB Bogopoaa (pH) mo
UMIYJIBCHBIM TUHAMAYCCKHM XapaKTCPUCTHKAM JUIS BBISIBICHUS MX BEKTOpA PAa3BHTHUS MO METPOJIOrHYeckoit 3ddek-
THBHOCTH.

I]esp: TOBBICUTH METPOJOTHIECKYIO (D (PEKTUBHOCT CITIOCOOOB OMPE/ISIICHNsT KOHIIEHTPAlMH HOHOB BOJIOPOA.

Ranayw.

- mpoBecTH WHGOPMAIMOHHBIN aHAIH3 CIIOCO00B OMpPECICHHS KOHIICHTPAIIMA HOHOB BOJIOPOJIA MO0 METPOJIOTHU-
yeckoit 3¢ dekruBHOCTYH;

— BBIOpaTh HanbOJEEe TOUHBIHN CITOCOO OTNpeIeNeHNs KOHIICHTPAIMH HOHOB BOJOPO/IA;

— BBIABUTH BEKTOP Pa3BHUTHS CITIOCOOOB MO PACHIMPEHHUIO JUHAMHYECKOTO JHAIa30HA U MOBBIMIEHUIO TOYHOCTH
OTIPE/ICIICHUS] KUCIIOTHOCTH.

Jlnst onipeniesieHrs BEIMIMHBI PH CyIIEeCTBYIOT JIBa OCHOBHBIX METOMA: KOJIOPUMETPHUECKUIA U MMOTCHIIMOMETpUYE-
CKHUH.

KonopumeTpudeckuii METOJ] OCHOBaH Ha M3MCHEHUHU OKPACKU MHIMKATOPA, JOOABICHHOTO K UCCICIYEeMOMY pac-
TBOPY, B 3aBUCUMOCTH OT BEJIMYUHBI PH. DTOT MeTOa HEJOCTATOYHO TOYEH, TPEOYET BBEICHUS COJIEBBIX W TEMIIEpa-

PPaGora BEIMONHEHA 10 PYKOBOJCTBOM A-pa TexH. Hayk, npod. T TY E.W. ['nMunkuHa.



TYPHBIX TIONPABOK, JACT 3HAYMTEIBHYIO MOTPEIITHOCTD MPH OYEHb MO MHUHEpPATM3aIlMH UCCIEAyeMOi BOabl (MeHee
30 mr/n) u npu onpenenernn PH OKpamieHHbIX U MYTHBIX BOJA. METO HEJb3sl IPUMEHSITh ISl BO, COAEPIKAIIUX CHUITb-
HBIE OKHUCIIMTEIH WA BOCCTAHOBUTEIIH.

[ToTeHnmomMeTprUecKnii METOX HAMHOTO TOYHEE, JIMIICH B 3HAYHTEIBHON Mepe BCceX MEepedHCICHHBIX HEI0CTaT-
KOB, HO TpeOyeT 00OpyHoBaHUS JIaOOpaTOpUil crenuanbHbIMU Tpubopamu — PHwmetpamu. IloTeHIMOMETpUYeCKUA
MeToJ] ocHOBaH Ha u3MepeHHH DJ]C 3JeKTPOIHON CHCTEMBI, COCTOAIICH W3 MHIMKATOPHOTO 3JIEKTPOaa M DJIEKTpona
CpaBHEHUS. DJICKTPO]I CPAaBHEHUS MHOTIa HA3BIBAIOT BCIIOMOTATEIIEHBIM YJICKTPOIOM.

IToTeHuHOMETpUYECKUN METOJ] B CBOIO OUYepeIb MOAPA3ACTSIOT Ha!

- MOTEHIIMOMETPUIO B OTCYTCTBHE TOKA,

— MOTEHIIMOMETPHIO TIPH KOHTPOIUPYEMOM ITOCTOSTHHOM TOKE;

- MOpsAMYIO NOTEHUUOMETpUIo —pH-MeTpusi 1 HOHOMETpUS;

- MOTEHIIMOMETPUUECKOE TUTPOBAHHUE;

- MOTEHIIMOMETPHYECKOE THTPOBAHUE B OTCYTCTBHE TOKA C OJHUM M IBYMs MOJISIPU30BAHHBIMHE AJIEKTPOLAMU,

— HMITYJIbCHBIE METOBI,

- JMHAaMUYECKUE METObI.

AmnyabcHbIi cnoco [1] 3akmodaetcs B M3MEPEHHUH TTOTCHIHAA MEXKIY 3IEKTPOAaMH C BBICOKMM BHYTPEHHUM
COTIPOTHUBIEHUEM. {11 3TOTO BXOJ M3MEPHUTEIBHOM CXEMBI 3alMpaloT HANPSDKEHHEM CMEIIECHHS W Ha HEero IOJaioT
CyMMY JIMHEHHO M3MEHSIOIIErocs HAIpsDKEHHUS U U3MEPSEMOro CUTHaja, a BEJIMYMHY M3MEPSEMOro CUTHala ompene-
JSIOT TI0 WHTEpPBAIy BPEMEHH OT Hadaia JIMHEWHOTO M3MEHEHHS HAIPsDKEHHS 10 JOCTIKCHHS CYMMOM HaIpsDKEHHH
3HAYCHUS OTHHPAHUSI CXEMBI.

JocTtonHCTBOM crioco0a siBiisieTcsl u3Mepenrue PH B Goiee mIMpOKOM Juana3oHe ¢ JIMHCHHBIM MpeoOpa3oBaHUCM,
TaK KakK MOJAI0T CYMMY JIMHEHHO U3MEHSIOLIErocsl HANpPsHKeHUs U u3MepsieMoro curnajia. OIHako cyMMapHbBINA CUTHAI
CHIDKAET TOYHOCTh M3MEPCHHUU M3-3a MapaMeTPUIECKOro Jnpeida M MHEPUUOHHOCTH M3MEPUTEIBHOTO 3JCKTPOIA, YTO
OTPaHWYMBACT TUAIIA30H H3MEPEHHH, pETIIAMEHTHPYEMBI TOPOTOBEIM 3HAYCHUEM.

JlnHaMudeckuii MeTo/ [2] OTIMYaeTCss OT UMITYJIBCHOTO TEM, UTO ONPEACISAIOT CKOPOCTh U YCKOPEHHUE M3MEpH-
TEJIBHOTO CHUTHAJA, TIOCTYIAIOIIETO C IEKTPOAOB, M MOTYICHHBIC PE3YIIbTaThl HCIIOMB3YIOT T HAXOXKICHNS BEIMIHHBI
pH nccrnexyemoro pactBopa.

OT0 mo3BOISIET M3MEPATH PH B Oonee mMpoKoM Anama3zoHe, HO CHIDKAST TOYHOCTh M3MEpeHUs BenuuuHbl pH 3a
CYeT OMMOKN MUHUMAIGHOW AWCKPETHl MHEPIIMOHHOTO CUTHANA GyHKIMH BpeMeHH. Clenyommid crmocod JIMIIeH 3THX
HEJI0CTAaTKOB 3a CUET MOJCIUPOBAHUS HCCIEAYEMOI KpUBON MO TUHAMHUYECKUM XapaKTEPUCTHKAM.

Cnoco0 onpejejeHisi KOHIIEHTPAUH HOHOB Bo0poaa [3] 3a cueT u3MepeHus IEKTPOIAMHU C BBICOKUM BHYT-
PEHHUM COMPOTUBIECHUEM DIIEKTPUUECKUX IMApaMETPOB CPelbl 0 YCTAHOBUBILEMYCS MOTEHLUUATY U3MEPSEMOT0 CUTHA-
J1a, COOTBETCTBYIOIIETO (PU3UKO-XUMHUYCCKOMY COCTaBY cpeiibl. CHrHa pETUCTPUPYIOT MO UHTEPBAITY BPEMEHU OT Haya-
J1a U3MEPCHUS IO JTOCTIDKCHHUS MMOPOTOBOTO 3HAYCHUS B KKIOM IHKIC. [Ipy 3TOM U3MepsieMblii CUTHAII (JOPMUPYIOT H3
JMHAMHIYECKOH Pa3sHOCTH MOTEHINAIOB MEXKIY H3MEPUTEIHHBIM U CPABHUTEIBHBIM 3JICKTPOAaMH N3MEPUTEILHON SUCHKH
3a cYeT HAKOIUICHUS MOHOB Ha M3MEPHUTEIHHOM 3JIeKTpozae. Hadamo 1ukiia opraHu3yroT mociie 00HYIeHHST H3MEPSIeMOTro
CHTHaJIa B MOMEHT JOCTIDKEHHS €r0 aMIDIATY bl IIOPOTOBOTO 3HAYCHUSI B KOHIIE TIPEABIAYIIETO UK.

Crroco® OTIMYAIOT MOBBIIICHHAS ONEPATHBHOCTh M IMHPOKUI AHama30H KOHTPOJS MPH 3aJaHHBIX METPOIIOTHYE-
CKHX XapaKTePUCTHKAX W OTCYTCTBHE BIUSHUS MPEIBIAYIIECTO CUTHAla HAa m3MepseMblil. Ho 3To nHUIMHpYET HU3KYIO
TOYHOCTh M3MEPEHHH 3a CYET OCTATOYHOTO IMTOTCHIINANIA Ha N3MEPUTENFHBIX AIEKTPOaxX II0CIe OOHYICHUS.

DTy 3a7a4y peuraeT cnocod onpeneeHns KOHIEHTPAUMH HOHOB BO0pPoaa [4] 3a cueT HOPMHUPOBAHUS AMILIH-
TyIl CUTHAJIA. B HEM B OTJIIMYHUE OT HPEABIAYILIETO CIIOco0a HaYano NUKIa H3MEPEHHS OPTaHU3YIOT 33 CUET JOCTHIKCHHS
aMIUTUTYAbl U3MEPSIEMOr0 CUTHaJIa YPOBHSI HH)KHETO MOPOTOBOrO 3HAYEHHsI MOCIE NMPUHYIUTENBHOTO paspsiia B MO-
MEHT JIOCTH)KEHHUS €r0 aMIUIUTYAbl BEPXHETO OPOTOBOTO 3HAYEHUS B KOHIIE MPEABIAYIIETO [IUKIJIA U3MEPEHUSI.

JIOCTOMHCTBO OOYCIIOBIICHO MEHBINCH MOTPEIIHOCTHIO HM3-32 MPUHYAUTEIBHOTO pa3psiia B MOMCHT JOCTHKCHHUS
€ro aMmIUTUTY/Jbl BEPXHETO MOPOrOBOI0 3HAUYEHHUS B KOHLE NMpEAbIAYLIEro LUKIa u3MepeHus. Hemocratkom siBisieTcs
OTHOCHTEIIbHO HHU3Kasi TOYHOCTh N3MEPEHUH U3-3a OTCYTCTBHSI HOPMHUPOBAHHOMN MEpHI OTCUETA UTHTEITHHOCTH UMITYJIb-
ca, perIaMeHTHpyeMOoi 00pasIoBOil Cpeloil ¢ N3BECTHBIMU CBOWCTBAMH, YTO NMPUBOJIUT K JUHAMHUYECKON W METOAMYE-
cKoif morpermmHOCTH. JlaHHAS 3a/a4a pelieHa B CIIEAYIOMEM CIIoco0e 3a cUeT BBEACHHUS 00pa3IoBOil Cpepl CO CBOMMU
nHPOPMATHBHBIMU ITapaMeTPaMHu.

ABTOpPOM MPEIOKECHBI CICAYIOIIUE CITOCOOHI.

B cnoco0e onmpenesieHHs KOHIEHTPAIIMA HOHOB BOJAOPOJAa, B OTIMYHE OT MPEIBIAYIIETO, BBOIAT 00pa3OBYIO
cpely ¢ HOpMHUPOBAHHBIMU JJIEKTPUYECKUMHU NapaMeTpaMu, KOTOPbIE TAKXKE PErHCTPUPYIOT MO TECTOBOMY MHTEPBAILY
BPEMEHHU OT Hayajla M3MEPEHHS 10 AOCTIDKCHHS BEPXHETO IMMOPOTOBOTO 3HAYCHUS B KaXKIOM IIUKIIE TECTOBOTO H3MeEpe-
HUS$1, HAYaJIO LMKJIA TECTOBOTO U3MEPEHHsI OPTaHU3YIOT 33 CUET OCTHXKEHUS aMIUIUTYAbl U3MEPSIEeMOr0 CUTHAJIA YPOBHSI
HIDKHETO TIOPOTOBOTO 3HAYCHHS ITOCIIE MPUHYAUTEILHOTO pa3psiia B MOMEHT JOCTIKECHHUS €r0 aMIUIHTYAbI BEPXHETO
[IOPOTrOBOT0 3HAYEHHUSI B KOHIE MPEABLAYLIEr0 LMKJIA TECTOBOTO M3MEPEHHs, ONPEAEISIOT MapaMeTpbl UccleayeMoit
Cpelsl T0 OTHOUICHUIO MHTEPBAJIOB BPEMEHH MCCIeayeMoil 1 00pas3IoBoi cpel, HEBI3KY MUHUMHU3UPYIOT aJanTaiuei
HOPMHUPOBAHHOTO TapamMeTpa UCCICAYeMOM Cpebl MOCICI0BATEIbHBIM MPUOIMKEHUEM, TOYHOCTh KOTOPOTO OLICHHBA-
0T TI0 TIOTPEIIHOCTH MEXIy MOTEHIIMATIaMH, ONPEeIIIEMBIMI Ha KaXKIOM IIare MpUOMHKEHUS 10 TOCTHKEHUS HOPMH-
POBaHHOW TOTPEIIHOCTH, & PE3yIbTaT MPUOIMKECHUS UICHTUUIMPYIOT KaK ACHCTBUTEIBHOC 3HAYCHUE MH(DOPMATHB-
HOTO TTapaMeTpa HCCIIEAYEMOH Cpe/ibl, MPOIOPIHOHATEHOE HCKOMOIT KOHIICHTPALINH.



Benenue o0pa3ioBoil cpelbl ¢ HOPMHPOBAHHBIMU JJICKTPUYCCKAMH MTapaMETPAMHU MO3BOJSET MOBBICHTh TOY-
HOCTb U3MEPEHMsI, OIHAKO U3MEPEHHE 3aHUMAeT MHOTO BPEMEHH, a MapaMeTPhl ONPEAEISIOTCS B HESIBHOM BHJIE METO-
JIOM TIOCJIETIOBATEIILHOTO TIPUOJIMKECHIS.

Bonee ObICTpBIM SBISETCS CMOCOO OMpenejieHHs KOHIEHTPAIMA MOHOB BOJOPO/AA, OTIMYAIONIUIICS OT MU3BECT-
HBIX TEM, YTO BBOJSAT TPETHUH MOPOT, U TAK)KE MPOBOIAT PETHUCTPAIMIO MO0 TECTOBOMY MHTEpPBay BPEMEHH OT Hadaja
M3MEpPEHUs O JOCTHKEHUS BEPXHEro MOPOTOBOTO 3HAYEHUS B KaXKIOM LUKJIE TECTOBOIO M3MEPEHHs, Hayallo LUKJa
TECTOBOTO U3MEPEHHsI OPTaHU3YIOT 3a CUET JOCTIDKEHUS aMIUTUTY/IbI U3MEPSEMOTO CUTHAJIA YPOBHS HIKHETO ITOPOTo-
BOT'0 3HaYEHUSI MOCTIEe NPUHYAUTEIBHOTO pa3psiia B MOMEHT JOCTHXKEHHUS €r0 aMILTUTY/Ibl BEPXHETO MOPOrOBOr0 3Haye-
HUS B KOHIIE TPEABIAYIIETO IUKIA TECTOBOTO M3MEpPEHUs, ACHCTBUTEIHHOE 3HAUYCHNE YCTAHOBUBIIETOCS MOTEHIIHATA
HCCIIEAYEMOH Cpelibl, IPOMOPIUOHATEHOC HCKOMOM KOHIICHTPALUU, HOPMHUPYIOT MOCJIEOBATEIEHBIM PUOIMKCHUCM,
TOYHOCTh KOTOPOTO OLIEHWBAIOT TI0 MOTPEITHOCTH MEXAY MOTEHIMAIAMH, ONPeIesIeMbIMA Ha KaKIOM IIIare TpruoJIn-
JKEHUSI 10 TOCTHKEHHUSI HOPMUPOBAHHOM MOTPEIIHOCTH.

JIOCTOMHCTBO JaHHOTO CIHoco0a 3aKI0YaeTCsl B TOBBIICHHH TOYHOCTH HW3MEPEHHs 3a CUET HCIOJb30BaHUS
TPETHEr0 MOpOra, a MMEHHO CHIYKAeTCs AMHAMUYECKash MOTPEIIHOCTh MOAETUPYEMOM KpHUBOM OT HCCIenyeMOon
€=004%.

BriBosr.

1) moBBIIEHHE METPOJIOTHUECKON d(PHEKTUBHOCTH JOCTHIAETCS 3a CUET MEPEX0Ja ¢ MOTEHIMOMETPHH TIPH TIe-
PEMEHHOM TOKE M KOHTPOIMPYEMOM MOCTOSSHHOM TOKE Ha HMITYJIbCHBIE METOJIBI,

2) uH(pOPMAIMOHHBEIA aHAJIM3 ITOKA3bIBAET BEKTOP PasBUTHS OT HMITYJIBCHOIO CIIOCO0A 4epes3 JAMHAMUYECKHN
croco0 ompe/esieH!s] KUCIOTHOCTH ITyTeM BBEACHUS MOPOTOBBIX 3HAYCHHUN aMIUTUTYABI IS YAAJICHUS MOMEX, 00pas-
LIOBOM cpefbl JIJIsl MOBBILICHUS] TOYHOCTH M3MEPEHHUsS 10 BBEJICHUSI TPETHETO MOPOra, YTO MO3BOJIMIIO MOBBICUTH TOY-
HOCTh U3MEPEHHUS U CHU3UTh THHAMUYIECKYIO TIOTPEITHOCTD,

3) Mepoii oTcyeTa ABIAIOTCS: a) MOAEIUPOBAHUE MCCIIEAYEMOM KPUBOM 110 JUHAMHUYECKHM XapaKTEPUCTHKaM; 0)
HOpPMHUpYyeMasi aMILTUTY/a CUTHAJA; B) 00pa3iioBas cpe/ia ¢ periiaMeHTHPOBAHHBIMU HH(POPMATHBHBIMH MAPaMETPAMH.

CIIMCOK JIMTEPATYPBI

1. A.c. 1599752CCCP, G 01 N 27/416Cnoco6 braxenko—J/[y60BCKOro H3MEPEHHsI XUMHUYECKOTO COCTaBa Cpe-
JIBl ¥ YCTPOMCTBO [yist ero ocytuectiaenus / MLII. Biaaxenko, B.B. [Iy6osckuii. — 1990. bron. Ne 32.

2. A.c. 918839CCCP, G 01 N 27/56pH-metp / I K. Apytionos, I'.11. Kanmbikos, A.H. Xyxumsnmu. — 1982, —
Brom. Ne 22.

3. Ilar. 2167416°®, G 01 N 27/416Crioco6 1 yCcTpOHCTBO ISt ONpEIeIeH s KOHIEHTPAMK HOHOB Bogopoaa /
N.K. I'Bo3nes, b.1. I'epacumos, B.®. Kanmuuun, E.W. Tnuakus. — 2001. —Bron. Ne 14.

4. Tlat. 2316761P®, MIIK G 01 N 27/416Cmnoco6 u ycTpoicTBO ONpeAeieHNs] KOHLCHTPALUK HOHOB BOAOPOAa
/ C.B. Iletpos, JI.B. ITonomapesa, E.W. I'muakun. — 2008. Broi. Ne 4,

Kagenpa " brnomennnunckas rexauka', TI'TY



_ HCCIEJOBAHMSI B OBJIACTH
HOOC®EPHOU BE3OITACHOCTH U YCTOUYUBOCTHU CONNAJIBHO-9KOHOMHUYECKOI'O PA3-
BUTHUA

YK 725.824.4(908)
A.A. Byéyxnna®

HUCTOPUSA KUHOTEATPA "POAUHA"

17 anpens 1636rona siisieTcs naToit ocHoBaHust ropona TamboBa. Kak 3anucano B etonucu: ... 3a105K€H TOpoJl
Tam6oB Ha peke [[He Ha yeBol cTopoHe Ha ycThe peku CTyneHer, anpens B 1751 1eHb, a UMEHOBAaH TOT HOBOMCIIE-
YeHHBIN TOpo 110 peke TamOoBy".

TamOoB GoraT CBOMMH TPaAHLIUAMH, TAMATHUKAMH apXUTEKTYPHI, IIeAeBPaMH IPUKIAIHOTO UCKYCCTBA U KUBO-
ITUCH, TAJaHTIUBBHIMHI BOKAJIIMCTAMU M MacTEPaMH CIEHBI, MUCATEIAMH U 1M03TaMu. [[pOBHHIMANBHBINA ye3IHBIN [EHTP
HMeEIl CBOMX T'epOeB, IPOCIABUBIINX MalTyl0 PoanHy HE TOJNBKO paTHBIMHE ITOJIBUTaMH, HO ¥ OCTaBUBIIUMH SPKUH CIel B
HayKe U KyJIbType.

MBI IPUBBIKIA BHICTH 3[IaHHS HAIIETO TOPOJa B COBPEMCHHOM OOJIMKE M HE BCErja 3aJyMBIBACMCS O TOM, Kak
OHHM BBITJISJICIIN PAHbBIIE WM YTO PaHBIIC HAXOJUIOCH Ha 3TOM Mecte. Ho, y3HaBas HCTOPHIO apXUTEKTYphl, HAUYMHA-
€Illb I0-HOBOMY CMOTPETh Ha OKPYKaroIui Te0st Topoa. IMEHHO B 3[JaHUSX OCTPO BBIPAYKAIOTCS XapaKTep SMOXHU U 0CO-
OCHHOCTU >KU3HHU JIFOJICH.

Kunoreatp "Poauna" — oqHa n3 cambIX 3aMedaTebHbIX ocTpoek B TamboBe. Coxpanusiuunecs ¢otorpadun na-
IOT MPEICTABJICHUE O TOM, KaK 3[[aHHE BBHITIIAICIO IEPBOHAYAIBHO. A Ha JOPCBOJIOIUOHHBIX (POTOOTKPHITKAX MBI BH-
UM | JIOM, CTOSIBITHH Ha 3TOM MECTE paHee.

B Tamb6oBe Ha ynune JBopsuckoi (MurepHanuonanbHas, 14) B Hayane mpoiwioro XX BeKka pacrojarajiach
ycagpba H.JI. MaTBeeBa, 0JHOTO U3 caMbIX O0raThix TopokaH. C 3amagHol CTOPOHBI K ycaap0e MPUMBIKA HeOOIbIIOH
NIBYXATAXHBIN JOMHUK C CHMMETPUYHBIM (acanoM. B HeMm pacmomnaraiock KoMMepueckoe npeanpustue "TpexropHoe
TOBapHUIIECTBO". B WeM 3akirouanack OCHOBHAS JESATEIHHOCTH OOIIECTBA C TAKUM CTPAaHHBIM Ha3BaHWEM, CETOIHS OT-
BETHUTPH CIIOXXHO. J[OTIOATMHHO M3BECTHO, UTO OOIIECTBY MPHHAUIC)KAT MAara3MHYMK, PACIOIaraBIINNCs Ha TIEpBOM 3Ta-
e, B KOTOPOM BEJIaCh TOPTOBIIS AJICKTPUUSCKHMHU U CIIOPTUBHBIMU TOBapaMH, B YaCTHOCTH — Benocunenamu. B 1908r.
H.JI. MatBeeB Ha4aj CTPOUTEIBCTBO OOJBIIOrO TPEXITAKHOTO 3[aHUS, KOTOPOE MPEIIoaral HCIOIb30BaTh B KAYCCT-
Be MOXOAHOTO. KakIplii U3 NBYX BEpXHHX 3Taxkel uMel nmo 13 npsMOyroibHBIX OKOHHBIX MPOEMOB. BOKOBBIEC CTOPOHBI
(acama BeIIeSUTMCH pu3anuTamu (0T urai. risalita —BeICTyI, BRICTYMAIOIIAS YACTh 3/IaHMsI, UIYIas BO BCIO €r0 BBICO-
Ty). Puzanutel (0GBIYHO CHMMETPUYHBIC MO OTHONICHHIO K IEHTPAILHON OCH 3J[aHUS) BHOCSAT pa3HOOOpa3ue B Mpo-
CTPaHCTBEHHYIO OpraHu3aiuio Qacaia W, B OTIMYHE OT OOKOBBIX KOPITYCOB, COCTAaBJISIIOT €IMHOE IIEJI0¢ C OCHOBHOM
Maccoi nmoctpoiku. Haj BOCTOYHBIM PU3aTUTOM BO3BBIIIAICS MHOTOCKATHBIN BBIMTYKJIBIN KYIIOJ, YBEHYAHHBIN IITH-
JIeM, a HaJ 3amafHbIM — KYIIOJI MPEICTABIISI co00H TOPU30HTAIBHYIO TPU3MY. B mpaBoM HIDKHEM yTiay dacanga Oblina
apka, 3aKphITas aXYPHBIMHA METAJUIMIECKUMHU BOPOTaMH, Yepe3 KOTOPYIO MOKHO OBIIO IMOTACTh BO ABOP. B ocTampHBIX
neTansix ¢acam ObUT CHMMETpHYEH. DTO 3/IaHWe OBLIIO CaMbIM OOJIBITUM B KBapTajie W BBINIANENO BechbMa 3(h(dEeKTHO.
CerofHsi, IpaBia, Mbl MOXKEM CYIUTh 00 3TOM TOJILKO MO crapbiM (ortorpadusm. ITocie 1917r. B 3naHuK pasMeria-
JIOCh OTJENICHHE TaMOOBCKOTO MPOJIETKYIbTa. OMHAKO 3TO 3aHue npocymecTBoBaiio He 6omee 20 met. B xonne 1920x
rOJIOB OHO OBLIO MOJHOCTHIO YHHYTOXKEHO CHJIBHBIM MOXKApoM. B mocnenyroiee IeCITUIETHE TCPPUTOPUS OBIBIICH
ycanp0b1 MaTBeeBa Obuia 0OOHEceHa 3a00pOM, TIOXKAPHIIE 3aPACTATIO COPHIKOM.

Bo Bropoii monoBuae 1930x romoB, B CBSI3U ¢ PEKOHCTPYKIIMEH M MOCICIYIONIMM ITpeBpalieHueM miomann Jle-
HUHA B TJIABHYIO IUIONIA[h TOPOAA, OBUIO PEUICHO MOCTPOWTH 3JIECh CaMblil OOJBINON KuHOTeaTp obmactu. Jlyumiero
MecTa, yeM ObIBIas ycaapba MatBeeBa, 1mogo0paTh ObUIO Helb3st. CTPOUTEIHCTBO HOBOTO KMHOTEATpa MPHUILIOCH 3a-
BepIIaTh B mepBbic Mecsipl Bemukoit OteyecTBeHHON BOMHBI. CaM (DakT MPOIOIIKEHUS CTPOUTEIBCTBA 3IaHUS IOJ
KHHOTEATp ObUT yIUBUTEINCH, TaK KaK MPAKTHICCKH BCE APYTHE CTPOUTEIbHBIC pabOTHI Ha KIJIBIX U JPYTUX 0OBEKTaxX B
TO BpeMsi OBUTM MPHOCTAHOBIICHBI. BHEIIHUI OOIUK 3IaHUS COCTOSUT M3 Pa3HOOOPa3HOro acCOpTUMeHTa (GopMm U Jera-
JIel apXUTEKTYPHBIX CTHIIeH mporwnioro. ['aBHeiil dacan ykpamani 8 BepTHKaIbHBIX KOJOHH, MOJICPKHUBAIOIINX TpPe-
YrOJBHBIA (PPOHTOH. 32 KOJIOHHAMH pacrioyiaranach (acamHasi CTeHa 31aHHs, OKHA KOTOPOTO Ha MEPBOM 3Taxe ObLIH Mpsi-
MOYTOJIEHOU (POPMBI, a Ha BTOPOM UMEIOT MOMYIUPKYJIbHBIE 3aBepIeHns. 3anne umMmeeT T-o0pa3Hblii BU B I1aHe. Bech
BHYTPCHHUIN 00BbeM OBLT pa3lieieH Ha TPU OOJBIIUE YaCTH, JBE U3 KOTOPHIX 3aHMMAJIH 3PUTENBHBIC 3AJIbI, @ TPETHIO —
6osbioe ¢oiie. 3pUTENIbHBIC 3aiIbl, KAXKIBIH 13 KOTOpbIX umel mo 300 mocamouHbIX MeCT, Ha3bBAIUCH "1 omy0oi” u
"CrayipHO", 4TO OOBACHAJIOCH OKpPAacKOW BHYTpeHHUX cTeH. Kunorearp "Poauna" ObUT OTKPHIT B CYpOBBIE JIeKaOpb-
ckue quu 1941r. B nepBble qHH pabOThI B HEM JEMOHCTPUPOBAINCH JOKYMEHTAJIbHbIE KHHOJICHTBI, PACCKa3bIBABIINE O
mo0eJie HAIUX BOMCK B CPasKeHHUSX 10J MOCKBOIA, a 3aTeM U IPYIHX CpakKeHUsX BoHbI. B nuu Bemukoii [ToOenbr Has
(hamm3zmMoM B KHHOTEATpE IIel XyA0KECTBEHHBIH (riibM "B 1mecTs 4acoB Beuepa mociie BOHHBI .

B 1954r. xunoTeaTp OBUIH BBIHYXIICHBI 3aKPBITh Ha KAMUTAIBHBIA PEMOHT. JTO OBLIO CBA3aHO C TEM, UTO FOKHAS
CTOpOHA 3/IaHMs Pa3BaJMIach, IPHUIIJIa B HETOAHOCTh M YaCTh MOTOJIKA, IIEPEKPHIBABIIAS BBIXOJ U3 3PUTEIBHOTO 3aja.

PPaGora BEIMONHEHA 10 PYKOBOACTBOM KaHJ. UCT. HayK, aou. TI'TY M.B. JIByx:kunoBoii.



PekoHCTpYKIUS M pEMOHT JTIIIUCH MTOYTH moytopa rona. OOHOBICHHOE 3/JaHUEC KHHOTEaTpa OTKPHUIOCh B Hadane 1956
r. C Tex mop oHO coxpaHseT cBoi BHerHuH Buj. [locie pemonTa "CranpHO# 3a1" mepeaenaid U COOTBETCTBEHHO Tie-
penMeHoBanu B "3ereHblit’, nob6aBuiu TpeTrit knHo3an — "Maunii”. [Tocienauii 00ycTponi Ha BepXHEH, OaIKOHHOM
yactu Qoiie, OTTOPOUB €r0 TEMHBIMH MopThepamu. OOIIee KOJINYeCTBO MOCaJOYHBIX MecT AocTuriio 7501u. B nentpe
(oiie mepen BEICOKOH, KpaCHBO OTACIAHHON CTEHOHN ycTaHOBWIM CKynblTypy B.U. Jlenuna. Cambie O0JbIIIMe KaCCOBBIC
cOopsl B kuHOTearpe "Ponuna" OblM, Koraa neMoHcTpupoBaiuch ¢puibMbl "TaitHa nByx okeanos” B 1956r., "llur n
mea” B 1968r., a Taxke BO BpeMst IIEPBOro mokasza (hpaHiry3ckoro cepuaia "Amkenauka”. B 1979r. kunorearp "Poau-
Ha" MOJABEPICs €lIe OJHOMY KalUTAIbHOMY PEMOHTY, BO BPeMsl KOTOPOTO OBLTH YaCTUYHO MEPECTPOCHBI €0 BHYTPCH-
HHE NOMEIICHUS, HO BO BPEMsI 3TOTO PEMOHTA OJIMH U3 3aJI0B OCTaBaJICs B paboyeM COCTOSIHUH.

B Hacrosimee Bpems "PogunHa" coxpaHmiachk Kak HEOONBIIOE BETMIECTBEHHOE 3/IaHUE B CTHIIC "KJIACCHUITU3M CO-
BeTcKoit apxurekTypsl nepuoaa 1940 — 50x rr., pactonokeHHOe Ha HEHTPalbHOM MUIommaan ropoaa. IloctpoenHoe kak
KHHOTEATp, 3aHHE KCIIOJB3YETCs MO MEPBOHAYAILHOMY Ha3HaueHWI0. [ aBHbIN (acan cummerpudeH. [leHTpanbHas
4acTh COXPAHMUJIACH U BBIJCICHA MOPTHKOM M3 8 KOJOHH KOPHUH(CKOTO Oplepa, HECYIIMMH aHTA0JIEMEHT C TPEYIOJib-
HBIM (PPOHTOHOM, YKpaiieHHbIM JenHuHoi. Oco0yio KpacoTy 3manuio npumaet damoctpana (@p. balustradess uraz
balaustrata -erpaxuenue) no roro-3anagHoMy Qacaay, ONUPAIOLIASLCS HA JEKOPATUBHO OPOPMIIEHHBIE KOHCOJH (KOH-
COJIb B APXUTEKTYPE — BBICTYIAOLIHI U3 CTCHBI KAMCHB, UMCIOIINN CBOUM HAa3HAYCHUEM MOAMUPATH KAaKYHO-THOO 4acTh
MOCTPOUKH, elile 6osiee BRICTYMAIONLYIO BIIEPE, HAND. KaPHH3, OAJIKOH, CTEHHOW BEPTUKAIBHBIA YCTYIT U T.11.).

ApPXHUTEKTYPHYIO KOMITO3HLIUIO (hacasioB 3aBepIlaeT CTYNCHYAThIH KapHHU3. 31aHKe SBISIETCS] YKPALICeHHEM ropo/i-
CKOM 3aCTPOMKHM M IPEKpacHbIM 00pa3loM smoxu. KuHoTearp oTiiMuaercs HoBeHimeil 3BykoBoii cucremoii Dolby
Digital Surround./Ia 3ana o 168 mect, 060py0BaHHBIE YIOOHBIMH KPeCIaMH, KHHOIPOEKIIHOHHOE 000PYI0BaHUE
Ernemanaenaior ero cambiM COBPEMEHHBIM KHHOLIEHTPOM B peruone. B xomrmexkc Pomuna-Kunomake BXOIST: mon-
KopH Oap, kade "Amenscun", kade "Jetn ComHia", KOTOpoe CIENHUATH3UPYETCS HAa MEKCUKAHCKOW W HMTaJbTHCKOMH
kyxHe, VIP-3a1 11 mpoBeneHUs TOPKECTBEHHBIX MEPOTIPUATHI U KOH(DEPEHITHIA.

3aHre UMeeT UHTEPECHYI0 UCTOpHUI0. Ha kakoii-To meproa KHHOTeaTp MPEeKpaTuil CBOE CYIIECTBOBAHKE, HO CEii-
yac "Pomuna" ykpaiaeT oJHy U3 TJIABHBIX YJIHI TOPOJa B HOBOM BOCCTAHOBJICHHOM BHJIC U SIBJISICTCS OJJHUM W3 JIFOOU-
MBIX MECT JTI0Cyra TaMOOBYaH U rocTeil ropo/a.

Kagenpa " Heropnus u gunocogus', TI'TY
YK 342.56

H.A. Egpumosa”

PA3ZBUTHUE CYJEBHOW CUCTEMBI B POCCUHA
KAK DJIEMEHTA HOOC®EPHOM BE3OITACHOCTH

C nepuona pacnaga CCCP u cranoBiienust Poccutickoit @enepaiiuu B HallIeM TOCy1apCcTBE TMPOU3OILIH U TPOVC-
XOJ/IT OTPOMHBIE TIEPEMEHBI, 3aTPOHYBILHE BCE CTOPOHBI )KU3HH 001IecTBa 0€3 NCKIIIOYEHHs, OyAb TO HayKa, NCKYCCT-
BO, MTOJIUTHKA WM UHAS cdepa.

Tak, HanpuMep, HayKa M IPOTPecc YIOPHO JABMXKYTCS BIEPE, TeM 0oJiee YTO COBPEMEHHBIC YCIIOBHS KH3HU ITO-
MY COOTBETCTBYIOT. UeIOBEK CTa B MOCIIEAHEE BPEMs OKa3bIBaTh HACTOJBKO CHUIIBHOE BIMSHHE HA OKPY>KAIOUIYIO €ro
NIPUPOJLY, YTO U3MEHHJI €€ J0 HEy3HaBaeMOCTH U MHOTHUE y4YEHBIE MIPEACKA3bIBAIOT NPAKTHYECKH KaTacTpody, KoTopas
YHUUYTOXHT CYLIECTBYIOLIYIO Ha 3emiie )KHU3Hb. [l03TOMY B3auMo/ieiicTBIE YeI0BeKa U IJIAHEThI CTallo U3y4aThCs yiKe C
naBHUX 1op. OrpoMHBINA BKJIaA B (HOPMHpPOBaHHE HAYYHBIX TEOPUI MO JAHHOW MpOoOIeMaTHKe BHEC PYCCKHM YUEeHBIH
B.M. Bepnanckuii, KOTOpOMY NPUHAIIC)KAT WHUAIMATHBA pa3pabOTKH HOBOTO Yy4eHHs, ydeHHS o Hoocdepe, chepe
B3aMMOJICHCTBUS YEIOBEYECKOTO pasyma ¢ Omocdepoi, T.e. cpeloi oOuTaHus denoBeka. J[aHHOe ydeHHWe IMOTYy9HIIo
nManpHeHITyro pa3paboTky. Tak, cerogHsIHee UCTOIKOBAaHIE YKA3aHHOTO MOHSTHS BHITJIAIUT KaK COBPEMEHHBIH dTall
pa3BuTHA 6nochepsl, KOTOPHIH chOpMHUPOBAJICA B pe3yIbTaTe CO3NAATEIHHON AeATEIHFHOCTH YeIOBEYECTBA, H3MEHSIOICH
n 6uocdepy, 1 BeCh X0/ T€0JIOrMYecKoi nctopun 1ianetsl 3emisi. Hoocepa paccmarpuBanach B pa3iMuHbIX paKypcax
npyrumu yueHbiMu. Hanpumep, Teiisip ne lapaeH, ObIBIIMI CBSINEHHOCTY)XUTEIEM, & B MUPY — YYCHBIM-T€OJIOTOM U
IaJIEOHTOJIOTOM, B CBOMX pabOTax coyeTall XpUCTHAHCKOE MHUPOBO33PEHHE C HayYHBIMH 0000meHsIMH. JlyxoBHOE 00be-
JIMHEHHE YEeJIOBEYECTBA — BOT JIBMIKYIIAsl CHiIa HOOC(EPHI.

Hoocdepy He cienyer, coriiacHO COBpEMEHHOI TPaKTOBKE, PAaCCMaTPUBATh KaK YK€ 3aKOHYCHHBII dTar pa3BUTHS
6uocdepsl. U i1 060cHOBaHMS 3TOTr0O T€3HCa MOXKHO NMPUBECTH Maccy 10BoJoB. Hoocdepa — "chepa pasyma” — npen-
CTaBIISIET JOCTIDKEHHE TapMOHUHM MEXIy NPUPOAOH M MHTEpecaMH 4elloBeKa, OOecliedeHne Pa3BUTHSA OKpY’Kalomen
Cpensl TIPH OJHOBPEMEHHOM YIIOBIIETBOPEHHH MOTpeOHOCTEH denoBeka. Taxmm oOpaszom, Hooctepa SBISETCS HE 3a-
KITIOYHUTENBHBIM 3TaTloM 3BOJIIONHMH Onochepsl, a ee ouepenHon cryneHbio. Ceifgac MBI TAKOTO CKa3aTh HE MOXEM, IT0-
TOMY 9TO 00ECIIEUeHHE BCEX COBPEMEHHBIX IKOHOMHUIECKUX TPEXKIC BCETO U MHBIX MOTpeOHOCTEH 001ecTBa mpeodia-
JTaeT HaJ CTPEMJICHHEM COXPaHUTh MPHPOITY A OyIyImIX MOKOJIEHHH. A 3TO, KaK yXe YKa3bIBaJloCh BBIIIE, MOXKET
MIPUBECTH K KaTacTpode N YHUUTOKEHHUIO YeIOBEUECTBOM CaMOro ce0s, IPHUUEM TOBOIBHO CKOPO, 110 MPEANOTI0KCHHUIM
YUYCHBIX.

PPaGora BEIMONHEHa 101 pyKoBoACTBOM CT. mpernt. TITY O.M. JlemenTbeBa.



B a10i1 cBsi3u Bce Gosbliie U 0OJIbIIe OTACIBHBIX TPAXKIaH, IPEIK/IE BCErO C HAYYHBIM CKJIJ0M MBILUICHUS, 001Ie-
CTBEHHBIX OPraHU3alMi MPU3BIBAIOT OCTAJIBHBIX MM03a00THTHCS O COXpaHEHUH OHoc(epsbl, MPONAraHANPYIOT JTOCTHKE-
HHE TapMOHHUHU C MPUPOJIOi, a 3HAYUT, IEPEX0/1 K Hoochepe.

OnHaKo 3TO JHUIIb cliadble MMOMBITKY MepPexo/ia K HOBOM CTYNEHU Pa3BUTHS, BEAb YCWIINI OTICIbHBIX OpraHu3a-
LA, a TeM OoJsiee rpak[aH, KOHEYHO HEJAOCTATOYHO. B 3TOM ciydae, M0 MOEMy MHEHHIO, €AMHCTBEHHBIM PELICHHUEM
Ha3peBILei MPoOIEMbI MOKET CTATh TOJBKO TO, YTO 32 JIEJI0 BO3BMETCS TOCYJapCTBO.

locynapcTBO — 0/1HA M3 MOLHEHIINX OpraHU3alMii 00IIecTBa, CllocoOHast IpU YMEJI0 BHIOPaHHOM HAaIpaBJICHUU H
METOJUKE JEUCTBUI pemarh cJI0XKHbIE MPo0aeMbl. CHIbHEE HEr0 MOXKET OBITh TOJIBKO 0OBEIMHEHHE TOCYIapCTB.

IToaTomy ycTaHOBKa Ha pa3BUTHE HOOC(EPHI NOJDKHA SBJISITHCS HE MPOCTO OJHUM M3 HANPABICHUH [OCYIAPCTBEH-
HOM MOJIMTHKH, HO M 00s3aTEJILHO COJEPKaThCsl BO BCeX cdepax AesTeIbHOCTH I'OCyIapCTBa, a, CIe0BaTeNbHO, H 00-
IIECTBA KaK CTPYKTYPBI, KOTOPOI 3TO K€ TOCYAAPCTBO U YIPABIISCT.

B Poccuiickoit @eneparum, o KpaiHeil Mepe, B HACTOSINEE BPeMsI HET YETKOTO BHIOPAHHOTO JIBMYKCHUS K CO371a-
HHIO HOOC(Ephl, 0JJHAKO 3Ta TeMa 3aTPOHYJIa MHOTHE c(epbl )KU3HU 00IIECTBA U TOCYJapCTBa, U B T0JIb3Y Mepexo/a Ha
HOBYIO CTYICHb Pa3BUTHSI EAI0TCS 3HAYUTEIIbHBIC ILIATH.

DT0 3aTparMBaeT W MPABOBYIO CHUCTEMY KaK BKHEUIIYIO COCTABISIIOLIYIO JKU3HH TOCYAapcTBa. BOJBIIMHCTBO
HOPM, [IPUHUMAEMBbIX B HACTOSIIIEE BPEMsl, YIUTBHIBAIOT acleKThl yKa3aHHOH mpoOisiembl. J[0ka3aTh 3T0 MOXKHO, HAMpPH-
Mep, pacCMOTPEB CYTh poucxosmei B Poccun cyne6HOM pedopMBbI.

Kak 13BeCTHO, OCHOBHBIC LI€JIH, CTOSIINE Mepel MPOBOAUMON peopMoii, COCTOST B Hanbosiee CUIIBHOM obectie-
YCHUU CHPABCIIMBOCTH MPH PACCMOTPEHUH JIC)I B PA3JIMYHBIX OTPACISAX MPaBa, B BO3MOKHOCTH JIOCTYIIA PSIOBBIX Ipa-
KJIaH K OCYIICCTBJICHUIO MPABOCYAMS, UCKIIOUCHUH HAKa3aHUS HEBUHOBHBIX JIMI] U HCOTBPATUMOCTH HaKa3aHUS IS
rpaXkJaHWHA, COBEPIIMBIICTO MPECTyIUICHHE. J{JIsl TOCTHIKEHUS 3TUX LIeNeH TPOBOISATCS MHOTHE Mephl. Tak, HarmpuMmep,
N3MEHEH CTaTyC CyJei, NX TOJIOKEHUE B JKU3HM rocynapcrsa u obmectsa. [IpuHimn HecMeHsieMocTH cyziel, obecre-
YEeHHE MX HE3aBUCUMOCTH, BBIJETICHUE JOCTOMHBIX CPEJICTB 3a cyeT (eiepatbHOro OI0/pKeTa MOMOTYT 00€CICYHUTh BbI-
HECEHHE HMH CIIPaBEAJIMBOrO M 3aKOHHOTO PEIICHHUs, HA KOTOPOE HE CMOTYT MOBJIHATh 3aMHTEPECOBAHHBIC JIUIIA.
BosbIiiM 111aroM BIiEpe[ CTal0 U CTPEMIICHHE YTBEPAWTH CYJ MPUCSDKHBIX. BO-TEPBBIX, 3TO OJHO U3 BAXKHEHIIUX
CPECTB OCYILECTBIICHUSI IPakIaHAMH CBOETO IIpaBa Ha y4acTHe B JieNiaX roCyapCTBa, a BO-BTOPbIX, TAaHHBIH HHCTHTYT
MOMOXeET 00eCneynTh 00bEKTUBHOE PACCMOTPEHHE JIeJ1a, YEr0 HE MOXKET CAEJIATh CY/Ibsl, PACCMATPUBAIOLIHNN JEIO0 eH-
HosnuHO. Kpome Toro, BBelieHne B ACHCTBUE HHCTUTYTA Cy/a MPHUCSIKHBIX yIKE a0 IIOJIOKUTENbHBIC PE3YJIbTATHI.

B 2006r. cymamu ¢ yuacTueM MPHCSKHBIX 3acenaTeneil paccmoTpeno 707 yromosusix nen (B 2005r. — 617xen),
u3 HuX 607 yromoBHBIX A€l PACCMOTPEHO C BBIHECEHUEM MPUroBopa. [10 paccMOTPEHHBIM YrOJIOBHBIM JIENIaM C YYaCTH-
eM TIPHUCSDKHBIX 3acenaTedeit ocyxaeno 1079muu, 227 nuu onpasnanst (21%).

B 2007T. cynamu ¢ yuacTueM HPHCSIKHBIX 3acenareneil paccmoTpeno 606 yronosHeix nein. ITo paccMoTpeHHBIM
YTOJOBHBIM fieiaM ocyxaeno 918 mui, 239w onpasnanst (2696).

B 2008r. cynamu ¢ yuactueMm HPHCSIKHBIX 3acenareneil paccmoTpeHo 535 yronosHeix nein. [To paccMoTpeHHBIM
YTOJIOBHBIM JeniaM ocyxaeHo 899, 236mu onpasaansl (26%0).

Kak BHIHO M3 IPOBEACHHOTO aHAJIM3a AESTEIbHOCTH CY/I0B MPHCSKHBIX TOJBKO 32 TPH roja, yIeIbHbIH BEC JIHI,
OMPAaBJaHHBIX CyJaMy HPUCSHKHBIX, BO3pacTaeT. B cymax oOieil opHCIUKINU ONpaBaaTeIbHbIe MPUTOBOPHI COCTaB-
nsttoT mopsinka 4 ... 5%.

Pacnopsukenunem IpaButensctBa P® ot 4 aBrycra 2006r. Ne 1082p 6buta yrBepskaena Konmenmnus demxepanbHOi
mesieBoit  mporpamMbl  “"Passutme cyneOHod cuctembl Poccum” Ha 2007 — 201Yoxpl. B pasBuTHE KOHICHIHA
mocraHoBaeHueM IIpaButensctBa P® ot 21 centssops 2006r. Ne 583 6bu1a yrBepkaena denepanbHasi eaeBasi Ipo-
rpamma "Passutne cyneOHou cuctembl Poccun” Ha 2007 — 201 Tomr1.

OnHO# U3 meneil nporpaMMbl ObLIO MPOAEKIApUpoBaHo: "BHepeHe NPUMUPUTEIBHBIX TpoLeayp (BOCCTAaHOBH-
TENbHOW FOCTHIMH), BHECYACOHBIX M JTOCYACOHBIX CIOCOOOB YPEryIUPOBAHUS CIOPOB, B TOM YHCIIC BBITCKAIOMINX H3
aJIMUHHCTPATUBHBIX [TPAaBOOTHOLICHUH, OyZeT cocoOCTBOBAaTh CHUIKEHHMIO HAarpy3KH Ha CyJeH M, Kak CIeICTBUE, IKO-
HOMUHM OIOPKETHBIX PECYPCOB M TOBBIIICHHIO KauyecTBa OCYLIECTBICHUS MpaBocyaus. [Ipu aToM mpenmnonaraercs mu-
pOKOE BHEAPEHHE MPOIEAYP MEAHAMHN B KAUECTBE MEXAHM3MOB peain3alliy MoJIoKeHU 3akoHOB Poccuiickoit dene-
paLuH, MPeyCMaTPUBAIOLIMX BO3MOXKHOCTh IPUMHPEHHUS CTOPOH".

BBe/eHue anbTepHATUBHBIX CIIOCOOOB pa3pelleHHs] IPABOBbIX, KOPIMOPATHBHBIX M THYECKHUX CIIOPOB M KOHQIIUK-
TOB O3HAYaeT Mepexo/] Ha 6oJsiee BHICOKUI yPOBEHb PAa3BUTHS TPAKIAHCKOTO OOIIECTRA.

U3 Bcero 3Toro MOKHO CleNaTh BBIBOJ, YTO CyAeOHAsi CHCTeMa pa3BHBAETCS U PA3BHBACTCS B MOJIOKHUTEIbHYIO
cTopony. ['ocy1apcTBO CTpEMHTCS K CHPaBeUIMBOCTH, HEBUHOBHbBIN 4YellOBEK OyJIeT ONpaB[aH, a COBEPLIMBIINKN Tpe-
CTYIUICHHNE HENPEMEHHO HaKa3aH, YTO JaeT BO3MOXKHOCTb MPEAOTBPATUTH COBEPIICHUE UM HOBBIX NPECTYIUICHUH, KO-
TOpBIE HECOMHEHHO HapyILIaloT XPYIIKOE PaBHOBECHE OKPYXKAIOILEH HAaC MpUPOJBI. A pa3pelieHre BO3HUKAIOMIMX TIpa-
BOBBIX U MHBIX KOH()JIMKTOB BHE CUCTEMBI TOCYJapCTBCHHOTO MPABOCYAHS — 3TO OJMH U3 HEOOXOIMMBIX MEXaHU3MOB
rapMOHHM3AIMHY "YeJIOBEKa PasyMHOr0" ¢ OKpYXAIOUIMK ero cpepoi. VI MMEHHO 3TO 3HAYUT, YTO YCOBEPLICHCTBOBAHHE
BCEX OTpaciel >KM3HM rocyaapcTBa, YTo MOKa3aHo ObUIO Ha mpumepe cyaeOHoH cucteMbl B PO, Beger yenoBeyecTBo K
CO3IaHHI0 HOOC(Eephl — OuepeJHON CTYIICHH HENPEPHIBHOTO pa3BUTHS chepbl OOMTAHUS YeIOBEKa M NPeI0TBpalliaeT Hal-
BHTAIOIIYIOCS KaTtacTpody.
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OOPMHUPOBAHUE ITPUHIUIIA PAIIMOHAJIM3MA
B BO33PEHUSX PEHE JEKAPTA

PanumoHaneHOE MO3HAHKE — TO JIOTUYECKH U TEOPETUUCCKHA 00OCHOBAaHHOE 3HAHUE O mpeamerax mupa. OHO HE0O-
XOJMMO B HayKe. Y CIEeXH PallMOHAIBHOTO MO3HAHUS MPOSIBIIIUCH B HAYYHBIX OTKPBITHUSAX, B CTAHOBJICHHU W PAa3BUTUU
HAYYHO-TEXHHYECKOTO Iporpecca.

Panmonanu3M, CBS3aHHBIA TJIaBHBIM 00pa3oM C pa3BUTHEM MAaTEMAaTUKH, 3apojwics eme B JlpeBHeir ['peruu B
¢mrocodpckux cucremax Cokpara u Ilnatona, HO opopMUIICS KaK CaMOCTOSITEIBHOE TCYCHHUE THOCEOJIOTHH TOJBKO B
XVII B. B punocoduu P. Jlekapra. Pamonanmsm Jlekapra MHTepecOBaI MHOTHX Y4eHBIX, cpenn Hux K. @umrep, B.B.
Coxkomnos, b.D. beixoBckwuii, B.®. Acmyc. [Ipu BceM pa3HO0Opa3uu WX MOAX0A0B K H3yUSHHUIO MIPUHIIUIIA PAIIHOHATBHO-
r'0 MMO3HAHUS, OHU CXOIATCSA B TOM, 4TO P. JlekapT BHEC orpoMHBIN BKIaJ B pa3Butue ¢punocopun HoBoro BpemMeHH.

PanmonanmsMm kak ¢rimocodckoe HalpaBiIeHHE IPU3HACT Pa3yM OCHOBOW ITO3HAHHS U MMOBEIEHUS JIO/IEH, NCTOU-
HUKOM 3HaHUS W KPUTEPHEM €Tr0 MUCTHHHOCTH. DTO MOHATHO M COBPEMEHHOMY YEIIOBEKY. BOJBIIMHCTBO JIFOJEH B TO-
BCEAHEBHOW KM3HH ONMHUPAIOTCSA HAa MpUHIHN pannoHamm3Ma. 1 B XX| B. Hayka mpoJoKaeT akTUBHO Pa3BHBATHCS, a
BaKHEUIIIMM YCJIOBHEM 3TOI'0 Pa3BUTHs SBJISETCS parpioHanu3M. He yauBurensHo, uTo Teopus P. [lekapra BBI3bIBaeT
Oonbmon uHTepec. Llemb Moell paboThl — M3y4uTh NaHHOE (UIOCOPCKOE HANpaBJICHUE, YACIHB 0CO00C BHHUMAHHUC
BKJIaJly B HETO U3BECTHOTO (hpaHIy3cKoro ¢puiocoda, Matemaruka, pusnka u pusnonora Pene [lekapra. s moctmxe-
HUS LeJId HEOOXOAMMO PEHINTh CICAYIOIIKE 3aJa4d. CPAaBHHUTH MOAXOJbl bakoHa u [Iekapra K Hpoleccy MO3HAHWUS,
OOBSICHUTH CMBICIT BBIPAXKCHHS "SI MBICITIO, CJIEJIOBATEIILHO, 5 CYIIECTBYIO", M3YYUTh OCOOCHHOCTH NeAyKuuu Jekapra.

Jyamuctudaeckas npupoaa ¢punocopuu Jlekapra u ero mocTOSHHBIE KOJIeOaHUsT MEXKIY MEepPeI0BO HAYKOW U pe-
JUTHO3HO-UICATUCTHICCKIMHI TIPEICTABICHUSIMA 0COOEHHO OTYETIMBO IMPOSBISIOTCA B €T0 YYCHWH O MBIIIICHUU H
mo3HaHuu BoobOme. Kak u bakon, JlekapT mpmmaBaid MCKIIOUYHTEIHHOE 3HAYCHHE, MIPEXKAE BCETO, METONY TO3HAHHUS,
cuuTas "MepBBIM BOMPOCOM B GMIOCO(HH... BOTIPOC O BO3MOKHOCTH IOCTOBEPHOTO HAYYHOTO 3HAHHS M O METOJE, T0-
CPEICTBOM KOTOPOT'0 MOYKET OBITh TOJTYYEHO TaKoe 3HaHUE" .

IIpaBna, Gumocodsl BUAENN pa3Hbie MyTH PEHICHUs 3TOH poOeMbl. BakoH cunuTa HeOOXOIUMBIM OUHUINCHUE e-
JIOBEYCCKOTO CO3HAHUS OT 3a0JyXKICHHA — UAOJIOB. JlekapT ke BUAET MEPBBIM YCIOBHEM JUIS CO3JAaHHUS IMOTHHHON
HAYKH O TPUPOJEC OMPOBEpKeHHE (UIOCOPCKOTO CKENTHIU3MA M YTBEPKACHUE B HAYKE MPUHIIUIIOB IOCTOBEPHOTO
3HaHus. /i1 9TOro HeoOXOJMMO HA4YaTh MOWCKU JOCTOBEPHBIX MCTUH, PYKOBOJCTBYSCH IPUHIIMIIOM YHHBEPCAIHLHOTO
COMHCHWUSI.

Wns myteM COMHEHHS, MBI PUXOJUM K OJHOW HECOMHCHHOM M aOCOJIOTHO JTOCTOBEPHOW MCTHHE: HAIlIE COMHE-
HHUe cymiecTByeT Kak (pakt. COMHEHHE K€ eCTh AEATeIbHOCTh MbICTH. ClieoBaTeNbHO, €CIIM Hallle COMHEHHE CYIIECT-
BYeT KaK MCTHHA, TO TAaKOW K€ MCTUHOH SIBISETCS W TO, YTO CYIIECTBYET HAIlle MBIIIICHHE. S COMHEBAIOCH, CIe0Ba-
TEJILHO, s MBICTIO. HO pa3s s MBICIIIO, clleoBaTelbHO, s cyiiecTByio ['Cogito ergo sum"[IloaydaeTcs, 4TO HaIlla MBICIIb
nMeeT OBITHE, KOTOpOe HE MOUICKUT HIKaKOMY COMHEHUI0. Ho Henb3s ObITh aOCONMIOTHO YBEPEHHBIM B TOM, YTO CYIIIE-
CTBYeT HaIe Tesio. Beas o HeM MBI 3HaeM TOJIBKO OJlaroapst opraHaM 9yBCTB, KOTOPBIE YacTO 0OMaHBIBAIOT HAC.

Hrak, nocroBepHoe 3HaHUE, coraacHo JlekapTy, CyIIeCTBYET, OCKOJIbKY CYIIECTBYET CaM MBICIISIINMN YeIoBeK. A
pa3 Ta UCTHUHA OTKPHITA, MOXKHO JIOKa3aTh, YTO CYIIECTBYET HE TOJIbKO COMHCHHE, HE TOJIBKO HAIlla MBIC]Ib, HO M HAIIIC
TEJNO, a TAK)KE BECh BHEIIHUN MHUD.

Meroonoruueckoe comHenue Jexapra u ero "Cogito ergo sumiiMenu UCTOPUYECKH MTPOTPECCUBHOE 3HAUEHHE,
MMOCKOJIEKY OHH OBLIM HAIPaBICHBI MPOTHB TOTO, YTO MPHUHMMAJIOCH Ha BEPY M OCHOBBIBAJIOCH HA JIOTMAaX, MOJKPEII-
JISIBIIUXCS JIUIIG CChUIKAMH Ha aBTOPHUTETHI MPOILJIOrO, a TAKKE MPOTHB CKENTHUIM3MA, Pa3pyllaBIIero yOeKIICHHE B
BO3MOKHOCTH JIOCTOBEPHOIO Mo3HaHus Mupa. OIHAKO JEKapPTOBCKOE COMHEHHE U TOT CIIOCO0, MOCPEACTBOM KOTOPOTO

UPaGoTa BEIMOMHEHA IO PYKOBOACTBOM KAHI. HCT. Hayk, gou. TI'TY K.B. CamoxuHa.



OH BBIBOJUT W3 CYIIECTBOBAHMUS HAIICH MBICIH CYIIECTBOBaHNE (PU3NIECKOTO MHPA, B KOHEYHOM CUETE, HOCAT WICaIH-
CTUYECKHUH XapakTep.

Bo-niepBrIx, prtocod BUANT OCHOBHYIO MOCBUIKY TCOPHH MO3HAHUS B COSHAHUH CyOBEKTa M MPH3HACT, YTO UCTUHA
CYIIECTBOBaHMS MBICTH O0Jiee JOCTOBEPHA, YEM HCTHHA CYIIECTBOBAHMS Tea M (PU3NUECKOTO MUpa BOOOIIIE.

Bo-Bropsix, ceoum "Cogito ergo sumlekapT »enaeT JgoKasarh, OYATO pealbHOCTh BHEIIHENO MUPA 3aBUCHT OT
cymiecTBoBaHMA bora i Hamrel CrtocOOHOCTH JOKa3aTh 3TO CYIIECTBOBAHHUE.

B-tpetbux, cBoe "CoQito ergo sum'JlexapT HCHONIB3YeT TakkKe ISl TOrO, YTOOBI CACTaTh BBIBOA, YTO " — CyO-
CTaHIMS, BCS CYLIHOCTh MJIM TPHPOAA KOTOPOH COCTOMT B MBIIIJICHUH M KOTOpas... HE 3aBUCUT HHM OT KaKOW MaTepu-
aJILHOM Bemu"”.

JlekapT NpUHMKAET MO3HABATENbHYIO POJIb OLIYLICHHUH, TaK KaK OHM HE MOTYT PAacKpPBITh TO, YTO MPHUHAJIC)KUT
BEIaM, KaK TAaKOBBIM, U SIBJISIOTCS HE CPEICTBOM ITO3HAHMS, @ UCTOYHUKOM 3a0JTy KICHUH.

[outMHHYIO CYLTHOCTB BElIeH COCTABJIAIOT KauecTBa, KOTOPHIE B JI0O0E BpeMs MpH BCEX 0OCTOSTENBCTBAX U CO-
CTOSIHUSIX HAIIMX YYBCTB OCTAIOTCS HEM3MEHHBIMU W OT YYBCTB HE 3aBHUCSIIUMH. A TaKWMH, IO MBICIH (uinocoda, sB-
JSTFOTCST TOJTBKO T€ CBOMCTBA MPEMETa, KOTOPBIC MOCTUTAIOTCS Pa3yMOM M HCCICIYIOTCS MATEMATHKOM (€ro MpOTsKeH-
HOCTh, Qurypa, ABmkenne). Takum o0pa3oM, TOCTOBEPHOE U CTPOTOE TI03HAHKE, M0 JleKapTy, BO3MOXHO TOJBKO Kak
MaTeMaTHYeCKOe MO3HAHME, KOTOPOE UCCIEAYET YHCTO MAaTeMAaTHYEeCKHE KadeCcTBa M AJIEMEHTHl (PH3UYECKOTO MUpPa U
AMeEET JIeJ0 He C BONpocaMu ynoOCTBa WIIM HEYIAOOCTBa, HO JIMINb C UCTHHOW W 3a0NyXIeHUSAMH. 3HAYUT, 00JIacTh
YyBCTB HE AA€T IIOJIMHHOTO TO3HAHNS.

C yueHueM 00 MCTOYHUKE W NPUPOJIEC IIO3HAHUS TECHO CBSI3aHO yueHHe JlexapTa o MeToje TOCTHKEHUSI U KpUTe-
PHH HCTHHBI, M3JI0)KEHHOE UM TJIaBHBIM 00pa3zoM B "Paccyxnenun o merone” (1637r.) u "Pa3MbIlUICHHSIX O MEPBOi
dunocodpun” (1641r.). Byayuu BBIIAIOIIUMCS MATEMATHKOM, J[eKapT CTPOUT CBOM THOCEOJOTHUECKUE PACUCThl HA Ma-
TEMaTHYECKOH JIeJyKIHH, COTJIACHO KOTOPOI BCE MCKOMBIE MCTHHBI HYXKHO BBIBOJUTH U3 UCTHH, PaHEE YCTaHOBJICH-
HbIX. OJTHAKO TaKO# NeyKInei He MOXKET OBITh JIEyKIHUs CXOJIaCTHYECKas, OIMPAIOIIAsCS HA yICHUE O CHILIOTM3MaXx.
Omna Oecnione3Ha, Tak Kak CBOH BBIBOJBI ITOJTydaeT HA OCHOBAHMUH PACCMOTPEHHS (POPMaIbHBIX OTHOIICHUH MEXIY Tep-
MuHaM#. Ho ponb Tako# JemyKIMHM HE MOXET BBIIOJHUTH M OOBIYHBIH MaTeMaTHYECKHH METOJ JTOKa3aTeNbCTBA, TaK
KaK OH OKa3bIBACTCS HEMIPUTOIHBIM IS OHATHH, HETIOAJAIOIINXCS BRIPAKEHHUIO TIOCPEICTBOM (DUTYP U CHMBOJIOB.

Ponp Hy)XHOW INEIyKIIMH MOKET BBITOJHHUTH TOJIBKO BCEOOIIass MaTeMaTHKa, MPUTOAHAS IS TTOyYeHHS TOCTO-
BEpPHOTO 3HaHUS, a MyTh K HEH MOXET OBITh YKa3aH ToJbKO (rmocodueii. Jlnmb Gpurocodus, mo meicau Jlekapra, MO-
KET yKa3zaTh IMYTH BOCXOXIEHHS IOCPEICTBOM JACAYKIUH K TaKUM HMCTHHAM, KOTOPHIE HE MOTYT OBITh BBIBEJCHBI U3
JpYrux UCTHH. Tak OH MpUIIeN K YeThIPEM MPaBUJIaM OTKPHITOTO MM (GHIOCOPCKOTO METoa UCCIIeOBaHMUs, TpeOyro-
IIIEr0 OT YYEHOTO: SICHOCTH M OTYETIIMBOCTH CY)KIECHHUH, YMEHHS I10JIb30BaThCsl METOIOM aHAU3a, M0CJIe0BaTEIbHOIO
JIBMDKEHHUS] MBICJIH OT ITPOCTOTO K CJIO)KHOMY U ITOJHOTHI WJIM BCECTOPOHHOCTH MCCJICIOBAHUS.

Bosnukaer Bonpoc: "Otkyna Oepet HCTHHBI caM pazym'"?

CoryacHo [lekapty, BeCb MaTepUalibHbIH MHpP, B TOM YHCJIE TEJO M YyBCTBA YEIOBEKa, CBOMM CYIIECTBOBAHUEM
00s3aH ObITHIO Bora, KOTOpBIH Kak CyLIECTBO BCEMOTYIIEE M BCECOBEPIICHHOE CO3/all pealibHbI TelleCHbIH MUp. B
CHITy CBOETO BCEMOTYIIIECTBA U BCEOIAr0CTH, HCKITIOYAIONINX BCAKUH 00OMaH, bor He MOT JaTh 4enoBeKy Takhe YyBCTBA
1 MBIIIJICHAE, KOTOPBIE IIOCTOSTHHO OOMAaHBIBAJIH OBI €To0.

PasymHOe mo3HaHHE, cocTofAmee U3 HEMOCPEACTBEHHO MOCTHIAaeMbIX YMOM HHTYWTHBHBIX HCTHH, SIBIACTCS, TIO
MHEHHIO JlekapTa, BpOXKIECHHBIM HalleMy YMY W HE3aBHCHUMBIM OT 4yBCTB. [l03HaBaTenbHas POJib OIBITA CBOIMIACH
JIMIIb K POJIM MOBOJIA I OOHAPYKEHHS M TIOSCHEHHWs BPOXKIEHHBIX MoHsTHH. [Tox "BpokmeHHOCTHIO" maeit Jlekapt
ITOHUMAET HE CYIIECTBOBAHUE THX HACH B TOTOBOM BHJIE, a JIMIIH HAITY CIIOCOOHOCTh IMOCTOSIHHO M3BJIEKATh WX HE3a-
BUCHMO OT TIOKa3aHUi OIbITA.

Kpowme toro, [lekapT npu3HaeT, 4To BpOXKICHHbBIC WAEH HE HCUEPIBIBAIOT BCETO HAIIETO MBIIIJICHUS, YTO UMEIOTCS
TaKKe UJCH, MPUXOASIINE U3BHE, HAITPUMED, YyBCTBEHHbIC HJICH.

Y4eHue 0 BpOXKICHHOCTH 3HAaHHsI 3aKJII0YANI0 B ceOe psiji MPOTHBOPEYHH, KOTOPbIE HEBO3MOXKHO OBUIO OOBSICHUTH
¢ no3unuii camoro Jlekapra. Ecnu Ham ym obnanaer 6€301MO0YHBIM U BPOKICHHBIM KPUTEPUEM MO3HAHMS, TO BO3HU-
kaet Borpoc: "OTkyna e Toraa OepyTes HaIIK OMHUOKK U 3a0myxacHuA?" Eciu cuntaTh, YTO CIIOCOOHOCTh TOYHOTO U
aZIeKBaTHOTO TIO3HAHUS JaHAa 4elloBeKy oT bora, To Hamm ommOKn — TOXe JEN0 PyK BCEBBIIIHETO. A pa3 Tak, bor BeI-
CTyTaeT B POJIU OOMaHIINKA.

UToObI BRIMTH M3 ITHX 3aTpyIHEHUH, JlekapT mbITaeTcs omnepeThcs Ha cCOOCTBEHHOE yueHue o Boyie. Cam 1o cebe
pa3yM, oOamaromuii MOTy4eil ClIoCOOHOCTBIO IOCTIDKEHHSI JOCTOBEPHBIX MCTHH, HE 3aKIII0YaeT B ce0e HUKAKUX OIIH-
00k u 3abmyxaeHuii. Ho pymna genoBeka cofepKuT B cebe He TOJIBKO pa3yM, HO M BOIIIO, T.€. CIIOCOOHOCTH CBOOOTHOTO
pemeHust wi BbIoopa. CriocoOHOCTH 3Ta HACTONIBKO BEJIMKA M OOLIMPHA, YTO OHA HE MOXKET HE BBIXOJAUTH 3a IPEJEIIbI
JOIYCTUMOT'O Pa3yMoM.

Wneanuctnaeckuii pauuoHanusm Jlekapra, 0COOEHHO ero nies 0 CO3HAHMM KaK NCXOJHOM ITYHKTE TEOPHH IIO3HA-
HUsI, OKa3aJl O0JIBIIOE BIMSIHUE HA Pa3BUTHE THOCEOJIOTHYECKUX KOHUENIMH HaeanusMa. J(uaaekTnaeckue ke sJeMeH-
TBI THOCEOJIOTUH JlexapTa, 0COOEHHO ero HOBBIE JIOTMYECKUE HJIEH, HAIIPUMED O JOTUYECKHX YCIOBHSX JIOCTOBEPHOCTH
MaTeMaTUYeCKUX WUCTHH, NPUPOJE ACAYKTHBHOI'O 3HAHHS W Ap., CIYXXWIH NaJbHEHIIEMY IIPOrpPeccy THOCEOJOTHU U
Hayku BooOme. iMeHHO Ha 3TH unen onupanuck matepuanuctel XVIII Beka '066¢ u Jlokk. [Tox HEmocpeacTBEHHBIM
BIIMSTHAEM THOCEOJIOTHH W MeTonoioruu Jlexapra BO3HHKINM W CHOPMHUPOBAINCH y4eHHA O MOo3HaHWM CIMHO3BI U
JleiiOnumA.

Kagenpa " Heropus u gumocogus’, TI'TY
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PA3BUTHUE IOBEHAJIBHOM IOCTUITAN 1
3AIUTA HOOC®D®EPHI

YroObl MOHATH B3aUMOCBS3b TepMUHOB "3ammra Hoochepsl” u "FOBeHaNbHON OCTUIMK, HEOOXOAUMO NIATh MM
OTIpe/ICIICHUE.

Hoocdepa (rped. voog — "pasym” u o@aipa — "map”) — chepa B3auMoaeiicTBUs 0OIIECTBA ¥ IPUPOIBI, B IPAHHIIAX
KOTOPO# pasyMHas 4eOBEYECKas AEATENLHOCTD CTAHOBUTCS OMPEICIAIOMMM (akTopoM pas3sutust (3ta cdepa 0603Ha-
yaeTcs TakkKe TepMMHaMM "aHTporocdepa”, "counocdepa”, "ouorexHochepa”). Hoocdepa — HOBast, BbICIIAs CTAIMA
IBOIONIMH OHOchephl, CTAHOBIIEHUE KOTOPOH CBSI3aHO C Pa3BUTHEM HEJIOBEUECKOTO 00IIecTBa.

IOBeHambHAS FOCTUINS — pa3/ell IOPUCTIPY/ICHIIMH, CBA3AHHBIN C JeNaMH HECOBEPIICHHOJIECTHUX (3aluTa MpaB
IeTel ¥ IIOIPOCTKOB, pa3bop e O MPECTYIUICHUAX HECOBEPIICHHOICTHHIX).

Hcxons n3 JaHHBIX ONPEJISICHUH CIIeTyeT MOHATHE "HECOBEPIICHHOIETHHE .

Hecogepuiennonetnuit (mat. — impubes; pupillugiari. — minor) —8 opase P® nuuo, He gocturiuee 18 ner. JlanHoe
MOHSTHUE UCIIOIB3YETCS B Pa3HBIX OTPACIsAX OpaBa MPUMEHUTEILHO K JIMIAM B Bo3pacte oT 14 no 18 ner.

Taxke HECOBEPIIICHHOJICTHUE COOTHOCATCS C TAKMM MOHATUEM, KaK MOJIOJICHKb.

Moroie:Ks — B IIMPOKOM CMBICIIC OOLIMPHAsE COBOKYITHOCTh MPYIIIOBBIX OOIIHOCTEH, 00pa3yIOMIUXCsi HA OCHOBE
BO3PACTHBIX MPU3HAKOB M CBSA3aHHBIX C HUMHU OCHOBHBIX BHJOB JICATCILHOCTH. B Ooyiee y3KOM, COLIMOJIOTHYECKOM,
CMBICJIE MOJIOJEKb — COMAFHO-IeMorpadynieckas TpyIa, BeenIeMasl Ha OCHOBE 0OYCIIOBICHHBIX BO3PAacTOM OCO-
OCHHOCTEH COIMAITBHOTO MOJIOKEHUS MOJIOBIX JIFOJIeH, MX MecTa U (YHKITUH B COIMATLHON CTPYKTYype 00IIecTBa, cre-
IU(UIECKUX HHTEPECOB M IEHHOCTEH.

Ha ocHOBaHUM JaHHOTO OTPEAETICHUS MOXHO CIIENIATh CIEIYIONINIl BEIBO.

Moutoziexb (HECOBEPIICHHONIETHHE) COCTABIISAET CTPYKTYPY OOIIECTBA, KOTOPAas HEMOCPEACTBEHHO HUMEET BakK-
Helfiee BIMAHNE HA €ro pa3BuTHE. MOJOAEKs — 9acTh 00IIecTBa, KOTOPOH HEOOXOIUMO Pa3BHBATHCS, HO 3TO HE BO3-
MOXKHO 03 3aIHUThl TAKOH COLMANBLHOW TPYIIBI, KAK MOJOJCKh — HECOBEPIICHHOJICTHHE. TaKyro 3alIuTy CO CBOCH
CTOPOHBI 00ECIICYNBACT FOBCHAIBHAS FOCTUIIHS.

Hcxons U3 BBINICU3IOKECHHOTO MBI BUIUM TECHEUIIYIO B3aUMOCBS3b Pa3BUTHUS FOBCHAIBHON IOCTHIIMU M 3AIIHUTHI
HOOC(EPHI, a 3HAYMT, 3AIUTHI BCETro 00IIeCTRa.

OOIIEH3BECTHO, YTO MOJIOJICKD KaK 4acTh COBPEMCHHOTO OOIIECTBA HECET 0COOYI0 OTBETCTBCHHOCTD 32 COXpaHe-
HUC U PA3BUTHUE HAIIICH CTPAHBbI.

Mosonoe moKoJieHHe UMEET CBOM 0COObIe (YHKITUU B OOIIECTBE, HUKAKON APYTOi TPyNIoN He 3aMeaeMble B HEe
peamm3yemble. JIpyrUME CIIOBaMH, SBIISICTCS BaXKHEHIINM COIMANBHBIM CTPATETHYECKIM PECYpPCOM OOIIEeCTBa, MOTOMY
9TO OT Hee B OOJbIIel Mepe 3aBUCHUT YCTOWYMBOE COIHMAILHO-dDKOHOMHYECKOEe pas3BuThe Poccun. MHBIMU ciioBamu:
"Mosoaexxp — MHHOBaIMOHHOE Oyaymiee Poccun”.

B nacrosmee BpeMsi B Poccum mocTeneHHO, HO TOCIIE0BAaTENFHO BHICTPAUBAIOTCS HEOOXOIMMBIE YCIOBHUS IS
CO3/1aHus FOBCHAIBHOMN FOCTUINH.

Tak, Hanpumep, B [IpuMOpPCKOM Kpae Ha CErOAHSAIIHUN JCHb BCE MPEIIOCHUIKU JJISi CTAHOBJICHUS IOBECHAIBHOU
FOCTHUIIMH HAJUIIO.

1. 3akoHomarenbHas 0aza.

Ha peruonansnoM ypoBHE uaeT GpopMupoBaHre HEOOXOAMMOI 3aKOHOIATEIbHOM 0a3bl. Ha paccMoTpennn Komu-
TETa MO COLMANBHOW MOJUTUKE [IpUMOPCKOro mapiiaMeHTa HaXOJSITCS 3aKOHOIMPOeKThl 'O 3amuTe mpaB peOCHKA B
IIpumopckom kpae”, " O momaepx ke AeITeTbHOCTH MOJIOJICKHBIX M IETCKUX OOIIEeCTBEHHBIX 00beAMHEeHN . [ 0TOBUTCS
3akoHONPoeKT "O0 yImoITHOMOYEHHOM 110 TipaBaM pedeHka B [Ipumopckom kpae”

2. TloaroroBka KaapoB.

TpeboBaHUs K CyIeHCKOMY KOPITyCY, KOTOPBIH OyAET OCYIIECTBIIATH MPAaBOCYANE IO JeflaM HECOBEPIICHHOJET-
HUX, 0OJiee CTPOTHE IO CPaBHEHHIO C TEMH, KOTOPBIE MPEIBSBISIOTCS K APYTHM CyIbsiM. Kpome BBICOKOTO ypOBHS
mpodeCCHOHAII3Ma B YTOJIOBHOM M TPaKIAaHCKOM CYJOIIPOU3BOJICTBE, JaHHBIC CICIHAINCTHI JOIDKHBI XOPOIIO pa3on-
paThbcs B BOIIPOCAX MEJArOTUKU, OCOOCHHOCTSX BO3PACTHOM IMCUXOJIOTHH, BO3MOXKHOCTSX paHHEW npoduiaakTuku 0e3-
HA/I30PHOCTH ¥ TPABOHAPYIICHUIA HECOBEPIICHHONCTHUX. [IOMOIIbL B OCYyIIECTBICHUM O00pa30BaTEIbHBIX, HAYYHO-
METOJIMYCCKUX MPOrPaMM, a TAKKE IMOATOTOBKH U MEPENOrOTOBKY KaJIpPOB, MOBBIIICHUS KBATU(QUKAIIMK CyaeH, pabo-
TAIONIMX B FOBCHAIBHBIX CyJIaX, MOXKET OBITh OKa3aHa Ha 0a3e Hay4HO-METOAMYECKOrO EHTpa Mo MPO(UIaKTHKE HAp-
komanuu (HML] ABI'Y).

IOBeHanbHAS FOCTUIMS — 3TO CHCTEMA 3aIUTHI IPaB M 3aKOHHBIX HHTEPECOB HECOBEPIICHHOJICTHUX, O0BEIMHSIIO-
I1asi BOKPYT CIEIHATH3UPOBAHHOTO Cy/a TI0 JieJlaM HECOBEPIICHHOJIETHUX COMUAIBHBIC CIYKOBI (OPTaHbl W yUpesKie-
HUS TOCYIapCTBEHHOW CHCTEMBI PODUIAKTUKY OE3HA30PHOCTH ¥ TIPABOHAPYIIICHNH HECOBEPIICHHOIETHHUX ), 0OIIeCT-
BEHHBIC OpTraHU3AIINN.

PPaGora BEIMONHEHa 101 pyKoBoACTBOM CT. mpernt. TITY O.M. JlemenTbeBa.



HOBeHambHAS FOCTUIMS BO3HUKIIA B TOT MOMEHT, KOT/Ia TIOTICYUTENNBCKHE (peabHIuTaIHOHHBIC) CXEMBI OOPAIICHHSI
C TIOAPOCTKAMH, TIPUMEHSEMbIE B JIETCKAX JOMaX (IPHIOTAX), OBUIH YHUBEPCATU3UPOBAHbI U PACTIPOCTPAHEHBI HA TIOI-
POCTKOBYIO MPECTYMHOCTH. [IpH 3TOM OHM 3aHIN TO MECTO, KOTOPOE TPAIUIIMOHHO 3aHMUMAJH KapaTelbHBIE CIIOCOOBI
pearmpoBaHus Ha mpecTyIuieHus. Ilepexon OB CBSA3aH C MEPEBOPOTOM B MBIIUICHHH, KOTOPBIH COCTOSII, B YACTHOCTH,
B TOM, 4TO MOHSTHE MPECTYIUICHUS B €T0 KIIACCHYECKOM yrOJIOBHO-IIPaBOBOM BapuaHTe (co Bpemen Uesape Bekkapua)
— KaK HapyIICHUS YTOJIOBHOTO 3aKOHA — IEPECTAIN OTHOCUTHh K KPUMHHAIBHBIM CHTYalllsIM C YYaCTHEM ITOJPOCTKOB.
[MomoOHOE HapylleHHE OLCHUBAIOCH TEIEPh HE KaK MPECTYIUICHUE, TpeOyrollee HaKa3aHus, a KaK OTKIOHCHUE, BbI-
3BaHHOEC CIJIOKUBIIMMUCS COLMANBHBIMUA OOCTOSITEIBCTBAMHU M TPeOyIOIee PeaOMIMTAIIMOHHOTO PEearupoOBaHus, a HE
TIOPEMHOTO 3aKIIFOYCHUS.

PasButHe uaeu o cnenuaibHOM 3aKOHOAATEIBCTBE U CYIOMPOU3BOICTBE MO JIe]IaM HECOBEPIICHHOICTHUX MPHUBE-
JIO B PSJIC CTPaH K CO3AAHUIO 0COOOr0 MOpsiAKa CYAONPOU3BOJCTBA, BIUIOTh A0 BBINCICHUS OTICIBHONU CUCTEMBI CYI0B
JUTS. HECOBEPILICHHOJICTHHX .

IOBeHanpHAs IOCTHINS TPEACTABIAECT cOO0I BechMa CIOKHOE MHOXKECTBEHHOE I€JI0€ — KOMIUIEKC KOHIEIIIH 1
"cxeM" BIUSHUS Ha MOAPOCTKOB, MacCy KOHKPETHO-TIPAKTUYECKUX CUTYallMi BO3JCHCTBHS Ha YeJIOBEKa, CEMbIO, Iep-
BUYHBIC TPYIIBI (HEMOCPEACTBEHHOE OKPYKEHHE TTOPOCTKA), & TAKXKE CONNATbHBIC HHCTUTYTHI.

IIpoBoxHUKaMH HIEH FOBEHATIHHOM IOCTHIINH IIPU3BAHBI OBITH OMOYACMEHBI, €CTh, B YaCTHOCTH, IPEIJIOKEHHS YT-
BEPAUTH JOJDKHOCTH OMOYICMEHA JUTSI KaXKIOH IITKOJIBI.

Uro Takoe HOBEHAIbHAS FOCTULHNSA? DTO BBEACHHE CICIMAIBHBIX CY/0B Ul HECOBEPIICHHOIETHUX. JTO 0coboe —
"Msrkoe" — mpaBoCyaue I JIKL, He pocturmux 18 nmer, kak mpaBuiio, He CBS3aHHOE C JIMIIICHUEM CBOOOMIBI. DTOT CYyJ
CBOJUTCS K MPOGUIAKTHIECKUM OeceiaM, paboTe IICHX0JI0Tr0B, 3alMCH B CIIOPTHUBHBIC CEKIIUH U T.1. BTopas 4acTh 3TOM
FOBEHAJIBHOW MPOrPaMMBbl — 3TO CHCTEMa 3alUTHI TpaB JeTteid. OueHb BaXKHO MOHHMATH, YTO 37ECh MOHUMACTCS MO
IpaBaMu peOCHKA, MOTOMY YTO YacTO 3TO KapHMHAIBHO PACXOAUTCS C TEM, K UeMy MBI IIPUBBIKIU. Bce 310 nenaercs B
cootBeTcTBUM ¢ COIMANBHON XapTUeH, B KOTOPOH BOIPOC BBI3BIBACT BCETO OJMH MOMEHT: cT. 17,1m. 16, rie mpe/mnucs-
BaeTCs 3aIIMINATH JETeH M MOJOIECKb OT OE3HaJ30pHOCTH, HACWIMA M IKCIUTyaTalld. TOJBKO 3THM €IUHCTBEHHBIM
JIOKYMEHTOM MOTHBHpPYETCS HEOOXOIMMOCTh BBEJCHHS B PoccHM 10BEHATFHON IOCTHIIMH. XOTS B JAHHOW XapTHHU TIPO
IOBEHABHYIO FOCTUIMIO HE CKa3aHO HU cjoBa. Kak MMEHHO 3amumaTh JeTel OT HACIIINS W SKCIUIyaTallud M 9TO IIOJ
STHM TIOHMMATh — 3TO JOJDKHO OBITH MCKIIFOYMTENFHO HAMOHAIBHOW MpeporaThBoi. DaKTHYeCKH B Ka)XIOW IIKOJIE
KaXI0TO paiioHa OyneT HaXOIUThCS OMOYICMEH, 3a7ada KOTOPOro — COOMpaTh JOHOCH HOBBIX [laBnmrkoB Mopo30BBIX
Ha CBOWX POJUTENICH, yuutenei u 1.10. Takue mpereseHThl yKe eCTh. B IKoJie B Taranpore peOeHKa He B3sUTA HA JKC-
KYpPCHIO 3a XYJIMTaHCKOE TOBeicHHe. PeOeHOK 00mKaeTcs U ueT Kk oMmOyncMeny. OMOYICMEH COBETYeT MOoJaTh UCK Ha
yuuTenpHuIy. Jlanee moaaeTcs CK Ha YYUTEIbHHILY, B KOTOPOM CyMMa 3a MOpalibHBIH ymepO cocrasiser 60 TrIC. p.
Cya mpUroBapuBaeT YYUTEIBHUIY BRILIATUTH 30 ThIC. ECTECTBEHHO, 3TUM €€ YHIKAIOT, U OHA YBOJBHSICTCS M3 IIKOJIBI.
BaxxHO, 4TO Mpu 3TOM y HAc [MOKa HUKAKOH IOBEHAILHOW CUCTEMBI HET. HO MUIIOTHBIC PETHOHBI yKE €CTh. ITO HE IOBE-
HAJIbHBIC CY/Ibl M HE FOBCHAJIbHAS FOCTHIIUS, 3TO LEJIOCTHAS FOBCHAJIbHAS CHCTEMA.

CIIMCOK JIMTEPATYPBI

1. MensHukoBa, D.b. FOBeHanbHas toctuiys: [IpobaemMbl yroloBHOTO MpaBa, yroJOBHOTO MPOIecca H KPUMHHO-
qoruu / D.b. MensHukosa. —M., 2000. -C. 53 — 64.

Kagpenpa" KpumuraaucTaka H HHQOPMATH3ALHA
npaBoBoi gesreapocth', TI'TY

YK 001:296.41
M.H. MockareBa®

MPOBJIEMA COIIMAJIBHO-TYMAHUTAPHBIX NOCJEJICTBA HAYYHO-TEXHUYECKOTI'O ITPO-
I'PECCA

I'pannnosnas 3amada oOecTiedeHNs YITyUIICHUS BCETO KOMIUIEKCA KM3HEHHO BaXXKHBIX JIS YEJIOBEKa OTHOLICHHI
HE MOXET OBITh pemeHa 06e3 YICHBIX, TOH MOTYIIECTBEHHON CHIIBI HaAYKH, KOTOPYIO OHH B COCTOSHHH 3a/ICHICTBOBATh B
ITOJTHOM COOTBETCTBHH C €€ COBPEMEHHBIM HEKJIACCHYECKMM cTarycoM. HazHaueHme 3TOH KOHIEHIMH COCTOUT B TOM,
9TOOBI B MAKCUMAIILHO YETKO U SICHOM (POpMe BBIPa3UTh ITUYCCKHUI CMBICI CAMOI HAyKH.

C 0I1HO¥ CTOPOHBI, HAYKA U TEXHHUKA [IPU3BAHBI OCBOOOIUTH YCIOBEKA OT paOCKON 3aBUCUMOCTH OT CHJI IPUPO/IHI,
00JIerYuTh YeIOBEYCCKHIA TPY, 00CCIICYUTh 00JIee BRICOKOS KaYeCTBO KU3HU. TEXHUUECKOE YCTPOWCTBO, MAIIMHA IO-
3BOJISIIOT YEJIOBEKY JOCTUYb PE3Yy/IbTaTOB, HEBUAAHHBIX B JOMAUIMHHYIO 3py. CO3/1aHHBIE HA OCHOBE HAYKU alnapatsl
JTABHO TPEB30ILIH cambie cMenbie poekThl XK. Bepra u . Vamica, He roBopst yxe 0 MeuTax U (paHTa3usgX JaJeKOro
npouuioro. OIHAKO HE MEHee BaKHAa U MPOTUBOIMOJIOKHAS CTOPOHA. TeXHUUECKHE YCTPOMCTBA CTaBAT YeJOBEKa B 3a-
BHCUMOE OT TEXHHKH Ioyo’keHHe. [lepen dyemoBekoM BO3HUKAET yrpo3a MpeBpaTUTHCS B NMPHAATOK MammHBL. Komoc-
canbHasi OOIIECTBEHHAS POJHh HAYIHO-TEXHIMUECKUX JOCTIDKCHUH MPUBOIUT K TOMY, YTO BO MMS HAyYHO-TEXHHYECKOTO

PPaGora BEIMONHEHA 10 PYKOBOACTBOM KaHJ. MCT. HayK, pou. TI'TY M.M. EcukoBoii.



Iporpecca MopoH MPUHOCATCS KOJIOCCATbHbIE YSIOBEUECKHE M HPAaBCTBCHHBIC KePTBEI. CIleIyeT MpU3HATh, 9TO TEXHH-
Ka HEPEIIKO CTAHOBUTCS OTPHUIATEIBHBIM (haKTOpoM — (haKTOpoM JeryMaHu3zanuu obmiectBa. OHa OTPHIBAET YEIOBEKa
OT OYXOBHOW XHM3HHM, CIIOCOOCTBYET BHITECHEHHIO M3 OOIIECTBEHHOTO CO3HAHMS [EHHOCTEHW AyXOBHOTO HOpsaka. Ma-
IIMHA CTAHOBUTCS CAMOIIETIBIO, & CaM YeJIOBEK yIomoomiseTcs MammHae. OTHOIIEHUS MEXIY JIFOABMHU MIPHOOPETAOT OT-
qyKI€HHBII, MAaITUHHO-MEXaHUIECKAN XapakTep. DTO 03HAYACT, YTO M3 MEXUYEIOBEUECKUX OTHOMICHUH HCYE3al0T HC-
KPEHHOCTb, B3aUMOIIOMOIIb, MHJIOCEPIE U COCTPalaHue, KaK U IPyTHe HEMPEXOIAIINe IIEHHOCTH TyXOBHOTO OBITHS.

OrpoMHasi MOIIIb TSXHUKH, CTaBIIAsl OYCBHIHOM, 0 MEHBIICH Mepe ¢ XX B. peBOIOIMOHU3UPOBAIA BCIO YEIIOBE-
YECKYIO JKU3Hb. UeJIOBEK BBIHYKICH HAXOJUTHCS B IMMOCTOSTHHOW TIOTOHE 33 BCE YOBICTPSIONUMHUCS TEMIIAMH COLUAIIb-
HBIX u3MeHeHui. OT yesoBeka TpeOyeTcss HEeNMpeCcTaHHAs aKTUBHOCTh, €My HEKOTJIa OCTAHOBUTHCS, a 3HAYUT — 3a1y-
MaThCsl HaJl ITyOMHHBIME TpoOaeMaMu ObITHs. J[yXOBHAas CTOpOHA OTOJBHUracTCs Ha 3aIHUI TuaH. B pamkax obmect-
BEHHBIX OTHOILICHUI BCe OOJIbIIEE PACHPOCTPAHCHHUE MOTYYACT YHCTO YTHIIMTAPHBIA MOJXOM K YEJIOBEKY KaK K 3BCHY
WK 3JIEMEHTY TEXHUKHU U MPOU3BOJCTBA. UeIOBEK BCe yallle pacCMaTpUBacTCs Kak He Oosiee yeM "(akTop” TEXHUKU U
MIPOU3BOJICTBA.

Heo0OxonnMo OTMETHTE, 4TO AeryMaHH3HMpYyomas GyHKIHS MPHUCYINA U EJIOMY PSAY WHCTUTYTOB COBPEMEHHOTO
obmecrsa. [Ipu 3ToM HaZO UMETH B BHIY, YTO BCE 3TH MHCTUTYTHI UTPAIOT BAXKHYIO MIO3UTHBHYIO POIb, 6€3 HUX HEBO3-
MOJKHO TOJHOIICHHOE CYIIECTBOBAHWE COBPEMEHHON NHUBWIM3AUWH. JleTyMaHW3HUPYIOMNN 3JEMEHT NPHCYIL, HAIlpH-
Mep, TOCyIapcTBY Kak 0COOOMY ammapary yIpaBlIeHHs, COCTOSIIEMY U3 YHHOBHHUKOB M ciyamux. @opmanusm pabdo-
THI TOCYIapCTBEHHOTO amlapaTa B HEeMaJIOW CTETIEHU CIIOCOOCTBYET OTUYKACHUIO YEJIOBEKA OT YeIOBEeKa. DTOT JKe dJie-
MEHT CBOWCTBCHECH YKOHOMHUYCCKHM OTHOIICHUSAM, KOTOPBIC B CHIIy UX KOHKYPCHTHOW HPUPOMIBI CIIOCOOHBI HE COCIIH-
HATh, & Pa3beAUHATH Jroneii. OTHAKO MPUCYIIHME HA3BaHHBIM MHCTHTYTAM W OTHOIICHHSIM HEJOCTATKH HE SIBJISIOTCS
MTOBOJIOM JUTSl ©X OTMEHBI WJIH Pa3pYIICHUS.

CerofiHs BIOJHE OYCBHHO, YTO OCCIIONIE3HO U OCCCMBICICHHO IBITAThCSI OCTAHOBUTH HAYYHO-TEXHUYCCKHIA IPO-
rpecc. BpeMena, koryia mpoeKThl, IpeAiararoliie OCTAHOBUTh HAyYHO-TEXHIYCCKUI IPOTPecc, 0TKA3aThCs OT HAy4HO-
TEXHUYECKHUX JIOCTI)KCHUH U BEPHYTHCS K "€CTECTBEHHOMY COCTOSIHHIO" MOTJIM BOCIPHHHUMATHLCS BCEPhE3, TaBHO "Ka-
Hyn# B Jlety", XOTs HeNlb3g yTBEP)KAaTh, YTO CTOPOHHUKOB ITOTOOHBIX MPOEKTOB CETOAHS HE 0CTaJoCh BoBce. OTHAKO B
COBpPEMEHHBIX yCIJIOBUSAX HEOOXOIMM ITOMCK HOBBIX IMyTell. OTpHIaHHe TEXHUKH OSCCHIIFHO W PEaKIIMOHHO — HY)KHO HE
OTPHUIATh HAyYHBIE OTKPHITHSA TEXHHUKH, a TYXOBHO OBIA/JIETh UMHU. JTO O3HAYACT, YTO OCHOBOH IJII ONTHMH3Ma B 00-
JIACTH TPEOJIONICHUS OTPHUIATENBHBIX MOCIEACTBAN HAYIHO-TEXHUIECKOTO MpOorpecca JOJDKHA CTaTh TBOpUYECKAs MpH-
poJa YemoBeka.

Hazo y4ects, 4TO YeOBEUCCKUE CIIOCOOHOCTH MOTEHIMAIBLHO OC3rPaHUYHBI. DTO 3HAYUT, YTO YCIOBEK — YHUBEP-
canpHOE CcyIecTBO. OH OTKPHIT IS HOBBIX CBEPIICHUMN, U HET IMPUHIIMITMAILHBIX OTPAHUYCHUI JJIs1 OTKPBITUS BCC HO-
BBIX ¥ HOBBIX BHJIOB JICSATEIBHOCTH U OBJalcHUsS UMU. [IpuHIMNMATbHAS OC3rPAaHUYHOCTD YCJIOBEKA JIGKUT B OCHOBE
nuHaMUKH ero ObITus. ClieoBaTeNIbHO, TBOPYECTBO BHICTYIIAET HAUOOJIee acKBAaTHON (DOPMOIl CYIIECTBOBAHUS YEIIO-
BEYECKOTO B UCIOBCKE.

TBOPYECTBO — 3TO HE TOJLKO JCSATEIBHOCTH 10 MPEOOPA30BAHUIO OKPYIKAIOLIETO MHPA C LENIBI0 CO3JaHUs T0JIe3-
HBIX JUIS YeJIOBEKa MPEeIMETOB. B TBopuecTBe MPOMCXOANT CaMOpa3BUTHE YEIOBEKa, pacIiupeHue W 00OoTalleHIe ero
QYXOBHOTO MHpa. B 3TOM cocTonT riryOMHHAS MPHpOIa TBOPUECTBA, €TO CYIIHOCT. Kaxercs, 94To B TBOPUECTBE YEIIO-
BEK OTHaeT ce0s BOBHE, APYTHM IOASIM, oOmecTBy. Ho oqHOBpeMEHHO MPOMCXOOUT TyXOBHOE OOOTAIIEHHE TBOPIA.
TBopueckuit aKT He MOKET IPOUCXOINTH 3a CUET YOBIBaHHS CHII TBOPSIIETo. MHadue TBOpUECKHUil aKT mpeBpaTmwics Obl B
QYXOBHOE HCTOIICHHUE. 3HAYUT, TBOPUECTBO — 3TO HE TOJIBKO OT/AaYa, HO W mpuodperenne. KoHeyHo, TBOpUecKas ies-
TENBHOCTh, KaK IPaBWIO, TpeOyeT 3aTpaT YMCTBEHHOU M (pr3myecKol 3HEpruu, moadac Hemaibix. OTHAKO Ba)KHBI HE
cam¥ 1o cedOe 3aTpaThl TPYyIa U JaXKe HE CaM TPYII, a €ro CMBICI.

Bce co3naBaeMoe 4eI0BEKOM B TOW MJIM MHOW Mepe HeceT B ce0e CHMBOIMYECKHIA cMBICI. [103TOMY, TOMHUMO CBO-
€ro HEMOCPEICTBCHHOrO (DYHKI[MOHAIBLHOTO HA3HAYCHMsI, BCAKHUN MPEAMET, CO3IaHHBIA YEIOBEKOM, OYIET POXKAaTh
OTIpEJICIICHHBIC HACTPOCHHUS, BO3/ICHCTBOBATh HAa AYXOBHBIN CTpOH mroaei. Mactep XyHoKecTBeHHOH (oTorpaduu Bo-
00I11e HUYero He mpeodpasyeT B OkpyxkaromeM Mupe. Ho ero JesTenbHOCTh OYAeT TBOPUECKOM, €CII OH HAIIe] HEOXKH-
JTAHHBIA pakypc, oOpaTiil BHUMAaHHE Ha XapaKTEPHYIO NETallb, €CIM €r0 MPOM3BEICHHE IAeT IMOBOJ 3aTyMaThCs HaJ
TEM, 9TO Ha IMEPBBIN B3TJLAI KaKeTCs MPUBBIYHBIM, HO B JIEHCTBHTENBHOCTH HECeT B cebe MHOrooOpas3me CMEBICIIOB.
Wnaue ToBOpS, €CIHM OH TPUAAT H3BECTHOMY HEM3BECTHBIM PaHee CMBICI U TEM CaMBIM MTOOYIMII 3pUTEN K Pa3MBbIIIIIe-
HHUIO, TO 3TO 3HAYHT, YTO OH OTKPBUI IEpe] 3pUTEIEM HOBBIC NyXOBHBIE TOPH30HTHL. CKa3aHHOE IO3BOJISET CAENATh
BBIBOJI. TBOPUYECTBO HE CIIEIYET CBA3BIBATH C OE3yIep KHOM kakIoW mpeoOpa3oBaHUS MHpa — IMPHUPOIH], OOIIECTBAa H
yenoBeka. Takke HEBEPHO CBSA3BIBATH TBOPUECTBO CO CTPEMIIEHHMEM K TOCIIOACTBY HaJa MPUPOAOH. BaxkHo pemmTs Bo-
IPOC, BO UMS YE€TO MCHOJIB3YETCS 3TO TOCIOACTBO. 3HAYHT, CICAYET 3ayMAThCs HAJl TEM, KAKUEC CMBICIBI MBI TIOPOIUM
CBOCH JCATENBHOCTBIO, KAKUE YYBCTBA, MBICIIM ¥ HACTPOCHHUS OYAyT MOOYKIAaTh HAIIW MPOU3BEICHHS, KAKHE TYXOBHBIC
HeHHOCTH (MJIM AaHTUIEHHOCTH) 3aKJIIOYEHBI B TOM IPEIMETEe, KOTOPBIH HAMU 3aJlyMaH U CO3[aH. TBOPYECTBO €CTh CO-
3uJaTeIbHas JCATCILHOCTh, OPUCHTHPOBAHHAS Ha TyXOBHOC BO3BBIIICHUC M MPOCBETIICHUE YCIOBEKA, Ha T0OPO U Kpa-
cory,

HATpaBJICHHAs K TOMY, YTOOBl MHHUMH3HPOBATH OTYYXKICHUC YCIIOBEKA OT YCIOBEKA, CIIOCOOCTBOBATH YKPEIUICHUIO
JoBepHs B conuaapHocTH. [locpeacTBOM TBOpUYeCTBa YEOBEK OYXOTBOPSIET OKPYXKAIOIINI MHp, TYXOBHO OBJIAICBACT
TEXHUKOM.

W3 cka3aHHOTO CIIEAYET, YTO BO3MOKEH ITyTh MCIIOIB30BAHMS HAYKH M TEXHHUKH, IPEBPAIIAIONINNA UX U3 CPEICTBa

JeTyMaHU3aIMH B CPEACTBO 0UEIOBEYNBAHNUS MIPUPOIBI U TYXOBHOTO COBEPIIICHCTBOBAHMUS YEIOBEKA.



Ho ceromus ¢ 0co0oif ocTpOTO# BCTaeT BOIMPOC: MOYEMY CHUCTeMa "HayKa—TeXHWKA" YacTO BBICTYIAET B POJIH,
MPSIMO TIPOTHBOTIOJIOKHOM TBOPUYECKO# NPUPOJIE YeIoBeKa, MPEBPAIasCh B CPEACTBO OE3AyMHOTO pa3pyLICHUs! OKpY-
XKAIOIIEeH MPHUPOABI U caMoro vejoBeka? MHoroe oObsicHseTcs (HaKkTOpamH, JISKAIIUMHE HAa MMOBEPXHOCTH, — XaJIATHO-
CTBIO, 3TOM3MOM, OECKOHTPOIBHOCTHIO, HEMPOIYMAHHOCTHIO MIIM OTCYTCTBHEM COOTBETCTBYIOLIECTO 3aKOHOAATEIHCTBA
WM KOHTPOJIEM Haj ero UcrojgHeHneM. Ho MHOTOe KOPeHHTCS B caMOl CHCTeMe "'HayKa—TeXHHUKa', B CBOMCTBE CyOh-
€KTHUBHOCTH Hay4YHOTO 3HAHUsI, B (yHIAMEHTAILHOM CBOWCTBE HAYKH U TEXHUKHU KaK CHCTEMbI — ObITh CPEJCTBOM rOC-
MOJICTBA YCJIOBEKA HAJ MPHUPOJIOH, a BCIACICTBUE 3TOTO0 — M YCIIOBEKA HAJl YEJIOBEKOM. DTH CBOWCTBA CHCTEMBI "HayKa—
TEeXHUKA" 00JIATA0T OTPOMHOMN MPUTATATEIBHON criIoi. OHM MPUBIICKAIOT YEJI0BEKa O0CIIAHUEM JOCTUXKCHUS TOCIO/-
CTBa KaK TaKOBOTO, T.€. TOCIIOJICTBA PaJid CAaMOT0 TOCIOACTBA, BIACTH BO UMsI OIIYIICHU caMoii Biactu. He ciydvaiiHo,
YTO COIIACHO €BaHIEIBCKONH MUCTOPUU 00 MCKYIICHHUSX, KOTOPHIMHU MBITAICS COONAa3HUTH JbsIBOJI XPHUCTA B IYCTHIHE,
OJIHUM W3 TaKOBBIX OBLJIO UCKYIICHHE BIACThIO. Xpucroc Hamen B Cebe MyxxecTBO mobopots ero. K coxaneHuro,
CMEPTHBIN YEJIOBEK JAJIEKO HE BCEra CocOOCH MOBTOPHUTH CAMOOTBEPKECHHBIH MOJIBUT X PHCTA.

OnbsiHEHHBIN MONYYSHHBIM U3 PYK HAYKH U TEXHUKH MOTYIECTBOM, YEJIOBEK BHIPAOOTAJ MPHUBBIUKY I10JIb30BATH-
csl MM, He 33JyMbIBAsICh O MOCJIEACTBHIX CBOMX JICHCTBUI U HE CUMTASCH C HEOOXOIUMOCTHIO OPAaHUYEHHN BO UM Oy-
Jyliero. Jrta npuBblYKa cOPMUPOBATIACH B T€ BPEMEHA, KO/l CHJIbI HAYKH U TEXHUKH OBbUIM €Ille HEe CTOJb BEJIUKH,
4TO0OBI UX IPUMEHEHHE MOTJIO PEasibHO YIPOXKATh MPHUPOJIE U CYIIECTBOBAHHIO caMoro 4yenoBeka. OJHAKO OHA HE yTpa-
YeHa M B HAIIM JHH, KOTJa HAyYHO-TEXHHMYECKHE BO3MOXKHOCTH BO3POCIH Heu3Mepumo. IIpuBbIUKA, O KOTOPOil Haer
peub, MOAICPIKUBACTCS BCE TOM JKE MPUTATaTeIbHON CHIION — 00eI[aHueM TOCIIO/ICTBA Ha/l OKPYIKAIOIIUM MUPOM.

HMeHHO 3TH CBOMCTBA CUCTEMBI "HayKa—TEXHHUKA" MPHIAIOT 0COOYIO CIOXKHOCTh IMOCTABJICHHBIM BompocaMm. OJ-
HAKO MU BCEH WX CII0)KHOCTHU HEJB3S C TOJHOM ONMPEICICHHOCTHIO YTBEPKAATh, YTO Y UCIOBCUCCTBA HET OCHOBAHUU
U onTUMu3Ma. Takue OCHOBaHUS 3aKIOYATCA B (DOPMUPOBAHUU OTBETCTBEHHOCTH HAa OCHOBE I'YMaHHTAPHBIX IICH-
Hocteil. COBPEMEHHOCTh HYXJIAeTcs B (POPMHUPOBAHMHM OCHOBHOTO HANPABJICHHUS MMOBEICHHUS YEIOBEKA JCATCIBHOTO,
peoOpas3youiero ACUCTBUTEIBHOCTD, HO B TO K€ BPEMs OTBETCTBEHHOIO TIEpPE] HIeCil YSIOBEYHOCTH U €¢ pealiu3ye-
MOCTH.

Kagenpa " Heropus u gumocogus’, TI'TY
YK 659.4
O.A. M) ycraq)mmu

POJIb CBSI3EN C OBIIECTBEHHOCTBIO B ITPOJABUKEHUU PABPABOTOK B COEPE HAHOTEX-
HOJIOTUM TI'TY

B coBpeMeHHOM, OBICTPOpA3BUBAIOIIEMCS M JUHAMHYHOM MHpPE HCIOJB30BaHUWE TEXHOJOrHi U MetomoB public
relation (PR) ymectHO B nr060# oTpaciu, OyIb-TO CI0XKHOE BBHICOKOTEXHOJOTHYHOE MPOU3BOACTBO MM MAJICHBKOE
KyCTapHOE NPeAIIPUSTHE.

CTOHT 1T TOBOPUTH O 3HAYMMOCTH CBsA3eii ¢ 001eCTBEHHOCTHIO B padoTe y4eOHOIro 3aBeleHUsl — OpTraHu3a-
IIUH, OCHOBHAs JIeSATENILHOCTh KOTOPOH HallpaBlieHa Ha paboTy ¢ JIIOABMH, YAOBJIETBOPEHHE HX HHTEPECOB, KaKk 00pa3o0-
BaTEJIHOIO, TaK M COLMAIbHO-9KOHOMUYECKOrO IUIaHa. J[pyruMu cloBaMH, BY3 SIBIISICTCS TE€M YYpekIeHHeM, pado-
TalOLINM C 00IIECTBEHHOCTHIO, KOTOPOE HE BIPaBE OrPaHUYNBATH WM PACTIPOCTPAHATD JIOKHYIO HHPOPMALHIO.

IToMuMO 3TOrO, YHHBEpCHTET HE CTOMT Ha MECTE, KaXbli JICHb €ro CyIIECTBOBAHMS O0YCIIOBJICH OTKPHITHAMH H
JOCTHXXEHUSIMH, KOTOPBIE TaKXKe JOJKHBI CTAHOBUTHCS JOCTOSIHUEM LIMPOKON OOIIECTBEHHOCTH.

Ocoboe Mecto TexHomorusaMm public relation orBoautcst B mo3uIMOHMPOBaHUK pa3paboTok TamOOBCKOro rocy-
JIApCTBEHHOT'0 TEXHHYECKOTO YHHMBEpCUTETa. EjKeJIHEBHO B CTEHAX HAIEro By3a HMPOUCXOIUT MHOXKECTBO OTKPBITHH,
co3laercsi HoBeiliee 00OpyZoBaHME, pa3padaTBHIBAIOTCS COBPEMEHHBIE METOAbI IPOW3BOJCTBA. Besi 3Ta HaywHO-
TeXHHYecKasl 0a3a JOJDKHA B IMOCIEAYIOUIEM CTaTh JIOCTYNHOM JUIS HACEJICHHUS, HO YCKOPUTb MH(QOPMAIMOHHYIO CO-
CTaBJISIOLIYI0 KOMMYHHKAIIMOHHOTO TIpoLiecca HEBO3MOKHO 0€3 MCI0JIb30BaHUs HHCTpYMEHTOB PR.

Takum 06pa3oM, UCIIONB30BAaHHE TEXHOJIOTHH cBsi3ell ¢ 001eCTBEHHOCTHIO B ITO3HIIMOHUPOBAHUM HAYKU U TEX-
HUKH SIBJISICTCSl OZIHUM U3 HOBBIX U HEOOXOJHMMBIX 3JIEMEHTOB B paMKax ()yHKIMOHMPOBAHMS By3a KaK 0OBEKTa MHHO-
BallHOHHOM JIeSATEILHOCTH.

Camo 1o cebe KOHCYIBTHPOBAaHHE CIICIHAIICTA 10 CBS3AM C OOIIECTBEHHOCTBIO — YCIIyra He AelleBasi, HO B paM-
Kax paboThl HAIIET0 YHHUBEPCHUTETa BO3MOXKHOE penieHue ckpbiTo B ctpykrype TI'TY. bnarogapst cymecTBoBaHuio ry-
MaHUTApHOTo (axynpTeTa, a KOHKpeTHee Kadeapsl "CBsi3u ¢ 0OIIECTBEHHOCTHIO" BO3MOXKHO COBMEIIEHHE yYEOHBIX
NPaKTUK CTYICHTOB C PELICHHEM pPeajbHBIX 3aad4, CTOSMIMX Ha 3TOT IEePUOJ BPEMEHHM Iepell TOH WIIM MHOW HaydHOMH
rpynnoii pa3paboTYNKOB NPOEKTA.

Bo03MOXHO ¥ 3aKpeIuieHHe Ha MOCTOSHHOW OCHOBE. st Ka)KI0ro rmojpaszesieHus], 3aHUMAaroLIerocs: pa3padoTKa-
MU B chepe HAyKH M TEXHHUKH, BBIICISICTCS OJMH WM TPYIINA CTYJICHTOB, 0O0yJarommxcs Ha kadeape "Cs3u ¢ ob1mecT-
BEHHOCTBIO" JUIsl MOCTOSIHHO# paboTsl B obmactu public relation.

YPaGora BEIMONHEHA IO PYKOBOJCTBOM A-pa NONUT. HayK, po¢. TI'TY B.®D. [lenskoBa.



B mepByto ouepens, 3TO SKOHOMHYECKH BBITOAHO JJISI YHUBEPCUTETA, C IPYTOM CTOPOHBI, IS CTYACHTA 3TO OT-
JINYHAS] BO3MOXKHOCTh IIPUMCHUTH Ha MPAKTUKE CBOU TCOPETHYCCKUC 3HAHUS.

Ha mpumepe pa®oTbsl aBTOpa paccMOTpPHM MOAPOOHEE MpPUMeEHEeHHe TeXHOJOTHii cBs3eil ¢ 001eCTBEHHOCTHIO
NpH NPOABHKEHUH pa3padoTok B chpepe HanoTexHosoruii TI'TY. [Ipaktnyeckas 6a3za JaHHOTO JOKJIaaa OCHOBBIBA-
eTcs Ha JesTenbHOCTH Kadeapsl "TeXHUKa M TEXHOJIOTHH MAIIMHOCTPOUTEIBHBIX IPOU3BOJICTB" .

B mocnennee Bpems Takas 00NacTh HAYKW KaK HAHOTEXHOJIOTMH CTAHOBHTCS Bce Oonee momyrsipHoi. HoBoctn
"HaHOMHUpA" JOHOCATCS OTOBCIONY: C DKPAHOB TEJIECBH30POB, U3 PAJAUOTIPUEMHHKOB, CO CTPAHUIL TpecCchl. EjkeromHo
pacTeT MHTEePEC HE TOJNBKO HAYYHBIX KPYIOB, HO M TOCYAapPCTBEHHBIX CTPYKTYp, OM3HECMEHOB K ITOH TeMe, a BMECTE C
TeM 1 00beM (PUHAHCHPOBAHUS Pa3padOTOK [0 HAHOTEXHOJIOTHSIM.

Jpyrumu cioBaMu, CETOIHS YK€ HENlb3s OCTaBHUTH ATy TeMy Oe3 BHUMaHHMA. JlaHHas 00nacTs HAYKH B HACTOSIIIEE
BpeMsl aKTyajlbHa KaK HUKOT/Ia PaHee, OHa CTPEMHUTEIBHO Pa3BUBACTCS, COBEPIICHCTBYIOTCS 3HAHHMS, TOSBIISIOTCS BCE
HOBBIC M HOBBIC TOCTH)KCHUS, 2 BMECTE C TEM BO3PacTacT U HEOOXOAUMOCTh B TPAMOTHOM IPOBIMKEHUH HAHOTEXHOJIO-
TUi.

OpnHoil U3 0co0eHHOCTell MPOABUKEHUS! BEICTYNIAeT HAYKOEMKHI MPOAYKT 3TOH OTpaciu. OTO BBICOKOTEXHOJIO-
THYHBIH, CJIOXKHBIA B UCTIOIb30BaHUH U OOCITY)KHBAaHHH TOBAp, IT04aC HOBOTO ITOKOJICHHSI, OTKPBIBAIOIINIA HOBYIO 3Dy B
JKU3HU o0IIecTBa M OymopaXkaliuidi yMbl JIFoei. Takoil BBICOKOTEXHOJOTUIHBINA TMPOAYKT, €CTECTBEHHO, YCIOXKHIET U
MIpoIiecC ero MO3UIMOHUPOBAaHMUS, TeM OoJiee, eCIM pedb HIST O HAHOTEXHOJIOTHH — MaJO3HAKOMOH M pa3BUTOI oTpac-
JIH.

Crnenyromeii 0COOCHHOCTBIO MO3UIIMOHUPOBAHUS BBHICTYIIACT cnenMpuuHas 1ejeBasi ayAuTOpus, [UII KOTOPOH
HEO0OXOIMMO BBIOMpaTh HanOoJiee ONTHUMAIbHBIE KaHAIbI KOMMYHHKAIIUH, (HOPMHpPOBATH IMOAXOJAIIEE COOOIICHNUE,
MOABICKUBATh cooTBeTcTBYI0IMe CMU U T.1.

OT 3TOro 3aBUCHT BBEIOOpP MHCTPYMEHTAPHs CB3€H C OOIIECTBEHHOCTRIO IS MO3UIIMOHUPOBaHUs. [IpoIyKT HaHO-
TEXHOJIOTUH HE SBJSCTCS MAaCCOBBIM, T.C. LIEJICBAsl ayIUTOPHS Y3KOCICIIHATH3HPOBAHHAS, IOATOMY €ro OECCMBICICHHO
MPOJIBUraTh C MOMOIIBIO T€X KaHAJIOB, KOTOPHIE UCTIOJIB3YIOT JIUIS MACCOBO# ayquTopuu (HapUMep, HEBBITOHO 1aBaTh
peKiiaMy o HEHTPAILHOMY TEJIEBUICHHUIO).

BroicTraBka. B TakoMm Kirode BBITOJIHBIM CTAHOBUTCSI YYACTHE B BBEICTABKAX. DTO OMUH U3 HanbOomee 3P PeKTHBHBIX
M 9aCTO HCHOJIB3YEMBIX METOJOB MO3HUIIMOHUPOBAHNS HAyUHBIX pa3pa0oTok. OH MO3BOJSIET JOOUTHCS ONTUMAIBLHOTO
codeTaHus IeHbl U 3PPEKTUBHOCTH ydacTus. K ToMy *ke, TpaMOTHO BEIOpaHHas BBICTaBKa — 3TO "TIPSMOE Momna anue” B
CBOIO IIEJIEBYIO aYAUTOPHIO.

VYyacTBys B BBICTaBKax, MBI B IIEPBYIO OYEpeIb BO3JICHCTBYEM Ha IIEJICBBIC ayAUTOPHH CICIHAINCTOB, HHBECTO-
POB, TOCYIapCTBEHHBIE CTPYKTYPHI M KIIMEHTOB.

[o3unuoHupyst HAHOTEXHOJIOTHU TIOCPECTBOM BBICTABKH, MBI CTPEMHUMCS JIOCTUYb CIICTYFOIIUX IICTICH:

— Mpe3cHTAIMs MPOAYKIUY;

— MOpOBEJEHHE EPErOBOPOB C MAPTHEPAMU/TIOKYIATEIIMU/MHBECTOPAMH;

— 3aKJIIOYCHHE JOTOBOPOB O COTPYIHUYCCTBE;

— HHUIMHPOBAHUE COOOMICHUN 0 KOMIIAHUY U nipoaykiu B CMU;

— cbop nH(pOopMAIMK 0 KOMITAHUAX-KOHKYPEHTAaX IS aHAIN3a OTPACIIH.

KopnopaTtuBHblii caiiT. Eme oqHUM OTIMYHBIM HHCTPYMEHTOM CBSI3€H C OOIIECTBEHHOCTHIO JIJISl TIPOIBYIKECHUS
HAaHOTEXHOJIOTHHA U Bcel Chephl HAYKH U TEXHUKH B IIEJIOM SIBIAIOTCS pa3pab0TKa H BEACHHE KOPIOPATHBHOIO CAHTA.

Bompmras gacte mHGOpPMALIIN O MPOAYKTE HAXOAWUTCS B ceTu MHTepHET. MBI TOXKE HOKHBI OBITH B IMOTOKE HH-
(opmanmu, MO3TOMY IIPOCTO HE MOXKEM MO3BOJIHTE ceOe He monp30BaTbes MHTEepHET-pecypcamu. braromaps cetu, mak-
CHUMaJIbHO ONICPATHBHO PElIaeTcsi OOJIBIIMHCTBO BOMPOCOB, BEACTCS HEMPEPHIBHBIN IUAIOT C MapTHEPAMU, KIUCHTAMH,
HWHBECTOPaMHU, YCTAaHABJIMBACTCS MHOXKECTBO HOBBIX KOHTAKTOB.

KopropaTHBHEI CaliT — 3TO HE3aMEHUMBIN METOJI CBS3H U MIOMCKA MAPTHEPOB U KIIMCHTOB. IHTEpHET — TaBHO HE
pockolib, a 3h(GHEKTUBHBIN METOJ[ COTPYIHUYCCTBA, TOITOMY CAaNT — HEOOXOAMMBIA MHCTPYMEHT MO3HIIMOHUPOBAHMUS,
KOTOPBIH JaeT XOPOIIINE MOKA3aTEIH.

K koHKpeTHOMY apceHay BO3MOXKHBIX QpyHKIUI PR<nenuanicra CTOUT OTHECTH:

— pa3paboTKy 0OmIeH KOHIICTIIUYU CaNTa;

— wuH()OPMAIMOHHYIO HAMIOIHAEMOCTh caiiTa,

— TMpOJBHXECHHUE CailTa,

— B3aUMOJICHCTBUE C OPraHU3AIMIME CMEXHBIX OTpaciell (pa3melieHne OaHHEPOB, CCHUIOK, OOMEH (OTO- U BH-
neonH(opMaIueit, TeKCTaMH | T.11.).

My6ankanuu B CMHU. CTOUT OTMETUTH, YTO OOJIBIIUHCTBO MYOJIMKAIMHA 110 TEME HAHOTEXHOJIOTHH pa3MeIIeHo B
cetu. B Hacrosimee BpeMs 3TO0 Hauboiee MPUEMJICMBI M ONTHMAJIbHBIN BapuaHT. Bo-TIepBBIX, OH HE 3aTPaTHBIA BO
BCEX OTHOINICHUSX (BpeMs, JCHbIH, YCUIIHs). BO-BTOpBIX, 3TO BeChbMa JIOCTYIHBIN KaHAI KOMMYHUKAIMU, KaK JJis Hac,
TaK ¥ JJIs Halllel 1eJIEBO ayIUTOPHH.

Cpenu ocHoBHBIXx CMU B UHTEpHETE MCMONB3YIOTCS BEAYIIHE MOPTAIBI, TIOCBAIICHHBIC BOIIPOCAM PAa3BUTHUS Ha-
HOMHYCTPHUH, TAKUC KaK:

www.rusnanonet.r(RNN) —poccuiickast HAlIHOHAIbHAs. HAHOTEXHOJIOTHYECKAs CETh;

nanonewsnet. fINNN) — caiit o nHaHoTexHosorusx Ne 1 B Poccun.




Kpome 310r0, BEACTCSI aKTHBHOE COTPYAHHYECTBO C KOPIOPATHBHBIM H3JAHHEM TEXHHYECKOIO YHHBEPCHTETA —
razerori "ALMA MATER" . Pa3merienne B Hell HHQOPMALMOHHBIX MaTEpPHAaJIOB, MOCBAIIEHHbIX JOCTIKEHHSIM B cepe
HAHOTEXHOJIOT U, MOBBILIAET MPECTHK YHHUBEPCUTETA, CINIAYUBACT KOJUICKTUB, OCBELIACT NESITENbHOCTh KOHKPETHOTO
MOJIpa3/ieNieHus yHUBEPCUTETa, CTUMYJIHPYET aKTHBHOCTh JPYTHX HAYYHBIX PYIII.

IIpoBenenne conMOIOrHYECKOro HCCAETOBAHMS. B KOMIIETEHIIMY CIIEHMANIUCTA 110 CBSA3SIM C OOLIECTBEHHOCTHIO
— pa3paboTKa HHCTPYMEHTApHs U MPOBEICHHE COLMOJIOTHYECKOr0 UCCICI0OBAHHS PA3HOTO YPOBHSI CJIIOKHOCTH, TI03BO-
JISIFOLIETO BBISIBUTH HEJOYEThl B paboTe, OLEHUTh MHEHHWE KOHKPETHBIX IPYI OOLIECTBEHHOCTH OTHOCHUTEIHHO CBOCH
paboThl, 3aMEPUTh HHTEPEC HHBECTOPOB H MIAPTHEPOB M MHOTOE JPYToe.

ABTOpPOM HCIOJIB30BANICS ITOT METOA B paMKaxX OLCHKH d(dekTrBHOCTH paboTsl cTeHaa Ha |X Bceepoccuiickoii
BeicTaBke "HayuHo-rexaudyeckoe TBopuecTBo Monogexu” (HTTM—2009).0H 103B0/IHI BEISBUTH HETOYHOCTH BOCIIPH-
ATHA MHPOPMALUK TTOCETUTEIAMH, 0003HAYMIT MPEAMOYTSHHUS HALIMX MOTCHUHAIBHBIX MaPTHEPOB, TIOMOT 3aKIHOYHUTh
B3aHMOBBITOJTHBIC CIICIIKH.

BeiBoabl. [1oBo/s UTOT, [TOJYEPKHY, YTO B JAHHOM JIOKJIa/J¢ OXBauy€Ha JIMIIb YaCTh TEXHOJOTHIH U METOMIOB, UC-
MOJIb3yeMBIX B paMmkax paboTel PR-<menuanucra. Beck apcenan 6osiee MHOTOTpaHEH U TIO3BOJISIET BBIOPATh HanboJee
MOJIXOISIIIIE CTIOCOOBI TO3UIIMOHUPOBAHHUS IJISI KAXKIOW KOHKPETHOH chepbl HAYKU U TEXHUKH.

BeccriopHo, Ha ceroaHsIIHUN AeHb Oe3 CB3el ¢ 00IeCTBEHHOCTHIO 000MTHCH €i10)KHO. [ToaToMy aBTOp pekoMeH-
IyeT pa3paboTyMKaM HAy4YHBIX MPOEKTOB MpuOerHyTh K momoiun PR-cnennanuctoB ajs nomydeHus 6omnee GbICTPOro
HH(GOPMALMOHHOTO OCBEIICHHUS PE3YJIbTATOB, CKOPEHIIECr0 MPUBJICYCHHS KAUTAIOB HHBECTOPOB M TMOIACPKKU TOCY-
JAPCTBEHHBIX OPTaHOB.

Kagpenpa" Cpasu ¢ obmecrBenroctsro’, TI'TY
YIK 78.01
A.1O. HepeTnH;JD
DOUJIOCODPUSA MY3BIKU

Ounocodus My3BIKH, PaBHO KakK M GHIOCO(HS KU3HHU, KOTOPYIO MBI TOCTUTAEM Ka)k[J0€ MTHOBEHHE, XPAHUT B Ce-
0e MHOXECTBO TaliH M yJIMBUTEJIBHBIX 3arafok. YesoBe4ecTBO Ha MPOTSHKEHUH MHOTHX BEKOB CBOETO CYIIECTBOBAHUS
3aJaeTcsl CIIeyIOUIMM BOIIPOCOM: A ecTb JIn BOOOIIEe B My3bIKe (hHII0cO(Us, ¥ €CIIU €CTh, YTO OHA HeceT B cee U uemy
oHa yuut?". Benukuii mMpicauTens apeBHocTH [lnaTtoH roBopun o Mysbike Tak: "My3blka BOOAYIIEBISIET BECH MHUD,
cHabXas Tyury KpbUTbsIMH, CIIOCOOCTBYeT mosieTy BooOpaxkeHus" [3]. O4ueHbp HHTEPECHOE BBICKAa3bIBAHHE O MY3bIKE KaK
00 HCKyCCTBE MOKHO OTMETUTH Yy BbIarolerocsi coperckoro kommosuropa /I, lllocrakoBuya. OH roBOpHi 0 TOM, YTO
BEJIMKOE UCKYCCTBO MY3BIKA HEOOXOANMO JIFOOUTE M U3y4aTh. [10 ero MHEHHIO, OHO OTKPOET YeJIOBEKY IIETBIH MHpP BBI-
COKMX YYyBCTB, CTpPAacTel, MBICIICH, CIeNaeT ero QyXoBHO Oorade. biaromaps My3bike MbI MOKEM HaWTH B ceO¢ HOBBIC
HEBEIOMBIE HaM MPEXKJe CHIIBI U YBUICTH KU3Hb B HOBBIX TOHAX M KpacKax.

Ve aHTHYHAs KyJIbTypa MPEACTaBISIeT HEKOTOPHIA OMBIT MCCIIEOBAHUSI MYy3BIKA. APHCTOTENb 3aMETHI, 9TO KO-
TZ1a MBI BOCIIPHHAMAEM YXOM PHTM M MENOJHNIO, Y HAC M3MEHSAETCS AyIIeBHOE HacTpoeHue. M 3To necTBUTENHHO TaK:
MYy3BIKa SBISIETCS 3€PKAJIOM HAIIET0 AYIIEBHOTO COCTOSIHHSA. KOMITO3UTOp, COYMHSASA CBOE TIPOM3BEICHNIE, IPEKIE BCETO
B 9TOT MOMEHT II0JIaTIIMB CBOUM YYBCTBaM, a Be/lb My3bIKa, KaK U MOJINTBA —3TO OeCCIOBECHBIH KpHK aymd. W ciymas
NIPOM3BEZICHNE MCKYCCTBA, BBIILEAIIES W3-TI0J( Iepa KOMIIO3UTOPa, Mbl HEBOJIBHO CTAHOBUMCS YYAaCTHHKAMH €ro Jy-
LIIEBHOT'O COCTOSIHHS, BMECTE C HUM COINIEPEKUBAEM JIFOOOBb, TOPECTh, HOCTAIBIHIO, @ MHOTAA M arpeCcCHIO.

U B 5TOM OTHOILIEHNH Ba)XKHOCTh M3Yy4eHHs (QUIOCOPHH MY3BIKH CTAHOBHUTCS BCE 00Jiee aKTyaJbHOW, B YCIIOBHAX
BCEMUPHOH INI00aM3aluy, IPOrPECCUBHOTO Pa3BUTHUSI HOBBIX TEXHOJOTHI M OYEBHIAHOW HEU30EKHOCTH CErOHSIIHEN
JIEHCTBUTENFHOCTH MBI MOXKEM HaOJIFOaTh, HACKOJIBKO MCKYCCTBO MY3BIKH CTANO0 UG (HEPEHIIPOBAHHBIM.

IIpormecc dopmupoBaHusS MY3BIKH OTpa3wja aHTHIHAS MHQoiorus. VccaemqoBaHHIO 3TOTO MPOIECcca IOCBAIIEHO
HeMmaio ctpok B pabore H.A. Kyna "Mudsl u nerenzs Jpesueii I'perun” [2]. ABTOp 0TMEUaeT, 4T0 MUGHBI IIOBECTBYIOT
0 Tpedeckux Oorax, KOTOpbIE U COTBOPHIIM MYyCHKHHUCKHE UCKYCCTBA, AE€BATH My3, IIOMOIIHHUI] O0Ta KPacoThl M TIOKPO-
BHTEJISI MY3BbIKH ATIOJTOHA, PaBHBIX KOTOPOMY B UTpe Ha Jupe He Obuto. B JlpeBneii ['peniny Bo3HMKIA jtereHaa o [Tane
u npekpacuoii HuMpe Cupunre. B Hell 00BACHAETCS pOIKIAEHHE MHOTOCTBOJILHOM CBUCTKOBOM (uieittsl ((ueiiTel ITana),
BCTpEYAIOLIEHCsl Yy MHOT'MX Hapo1oB Mupa. bor [1aH, uMeBIINii KO3NMMHBII 00IMK, TOTHABIINCH 3a NIPEKpacHoit HUMOiA,
HOTepsul ee y Oepera PeKH M BhIpE3all CIIaJKO3BYYHYIO CBUPEINb U3 IPHOPEKHOTO TPOCTHHKA, KOTOPBIH 3a3By4ai yIau-
BUTEJIBbHBIM 00pa3oM. B 3ToT camblii TpocTHHK ObUIa IpeBpallieHa OoraMM HCIyraBluasics ero npekpactas CupuHra.
Jpyroit npeBHerpeueckuii Mug pacckassiBaer 00 Opcee, mpekpacHOM IEBLE, TTOKOPUBLIEM 31IbIX (ypHH, KOTOpPbIE
MPOIMYCTUITH €r0 B LAPCTBO TeHed Auj. M3BecTHO, 4TO CBOMM IeHHEM U Urpoil Ha nupe (kudape) Opdeir Mor 0XKuB-
JSITh KAMHH ¥ 1epeBbsi. My3BIKOH M TaHIIEM OTIMYaIKMCh TAKKEe Mpa3JHUYHbIC CBUTHI Oora [lnonuca. B My3sikanbHON
HUKOHOTpa(uH MPUCYTCTBYET HEMAJIO THOHHUCHICKHUX CIICH, T HapsaAy C BHHOM H SICTBAMH B €r0 OKPY)KEHUH HU300pa-
JKCHBI HTPAIOIINE Ha MY3BIKaJIbHBIX HHCTPYMEHTAX.

PPaGora BEIMONHEHA 10 pyKoBoACTBOM KaH[. ¢uioc. Hayk, nou. TT'TY I'.JI. TepexoBoii.



C TOYKHM 3peHHUS BO3JACHCTBHS MY3BIKH Ha YEJIOBEKa, HHTEPECHA "JTMHTBUCTHYECKAS TEOPHS MPOUCXOXKIACHHUS MY-
3BIKH, B KOTOPOH pacCMaTpHBAETCsI MHTOHAIIMOHHBIE OCHOBAHUS MY3BIKH, CBS3b €€ ¢ peubto. OmHa MBICTh 00 HCTOKax
MY3bIKH B SMOIMOHATBHON peun BhickaszbiBanach JK.-JK. Pycco u I'. Ciencepom: HEOOXOAMMOCTE BBIPA3HTh TOPIKECTBO
WM CKOpOb MPUBOAMIIA PEUb B COCTOSIHUE BO30YXAeHMsI, apdekTa U pedb HaunHaIa 3BydaTh; a M03XKe, adCTparupysich,
My3bIKa peun OblTa MepeokeHa Ha HHCTPYMEHTHL. boree coBpeMeHHbIe aBTOPHI YTBEPKAAIOT, YTO MY3BIKa MOTJIa Cy-
IIECTBOBATH JaK€ PAaHBIIE, YeM pedb — B HEO(POPMHUBIIECHCS PeUeBON apTUKYIISAIINH, COCTOSIIEH M3 TIUCCaHIUPYIOMIIX
morbeMoB. HeoOX0qMMOCTh 1Mo/iaun 3BYKOBBIX CHTHAJIOB MPHBEJA YEJIOBEKa K TOMY, YTO M3 HEOJIArO3BYYHBIX, HEYC-
TOMYUBBIX 1O BBICOTE 3BYKOB TOJIOC CTal (PUKCHPOBATh TOH HA OJHOW M TOW KE BBICOTE, 3aTEM 3aKPEILISAThH OMPEICIICH-
HBIE MHTEPBAJIBI MEXK/y PA3IMYHBIMU TOHAMH (pa3nvaTh UHTEPBAJIbI 00Jiee 01aro3By4HbIe, B IIEPBYIO OUEPEIb OKTABY,
KOTOpasi BOCIIPUHUMAJIACH KAK CIUSHUE) U MOBTOPSITH KOPOTKUE MOTHBBI.

B cBsi3u ¢ 3TUM HEOOXOAMMO OTMETHUTB, YTO MY3BIKOH €IIIe C APCBHEUIIINX BPEMEH COMTPOBOXKIAIOCH MOJIUTBEHHOE
obpamenne k bory. I[Ipopok JlaBua B CBOMX 3HAMEHHTHIX ICalMax ToBOpUT: "XBanure Ero romocom TpyObl, XBamauTe
Ero Ha TCAITHPH M TyCIIX, 3ByKOM pora (01 yov KepoTivic), HeBHuIeo i 1upoio (Sia vaprag kai Aopac). Xsamute
Ero Ha Tummnane u xopoM, xBanute Ero Ha cTpyHax u oprane. XBanute Ero Ha kuMmBaiax g00poriacHbIX, XBaliuTe Ero
Ha KAMBaiax rpoMoriacHbIX". IIpopok mMpHBOAWT B MBW)KEHHE BCE MY3BIKAIBHBIC OPYAWSA W 3allOBEIyET Ha BCEX HMX
BO3HOCHUTH CTPOMHYIO TIECHB, BOCIIAMEHSS U BO30OYkIas qymry ciymareiei. "VcrnomHsidTecs JyxoM, riaroioile cede
BO IICAJIMEX W MEHUHX, W TIECHEX TyXOBHBIX, BOCIICBAIOIIE | MOOIIE B CEPALaX BaIIHNX | 0crmoeBn”", — TOBOPHUT armocTol
[TaBen B cBoeM mocnanuu k Edeccesm. Kak mumier cesaturens Moann 31aToyct, HIYTO, HUYTO TaK HE BO3BBINIACT W HE
OKpBUIAET IyIIy, HE OTPEIIACT ¢ OT 3€MIJIH, He U30aBIsCT OT y3 Teja, He pacloiaraet JIFoOOMYIPCTBOBATh U IPE3UPATh
BCE JKUTEHCKOE, KaK COTIACHOE MICHHUE U CTPOITHO COCTABIICHHAST 00)KECTBCHHAS TICCHb.

C penuruo3Hoi TOYKU 3pPEHUs, CIIOCOOHOCTh K IEHUIO COCTABJISCT OTIMYUTEIHHOC CBOWCTBO TOJBKO Pa3yMHBIX
CyIIECTB — aHreJIoB U jronei. [IeHue, Kak U pedb, CIYXKHUT Y TEX U y APYTHX BBIPAXKCHUIO BBICOKMX YYBCTB OOromoyre-
Hus. Ele B BeTX03aBeTHBIC BpeMEHA BEPUIIH, YTO aHTEJIbI U JIFOJH TOIOT OJHH U TE K€ MecHU. JIF0Iu 3HAIU 0 CXOACTBE
CBOMX XOPOB C HEOECHBIMU XOpaMu aHresioB. OCOOCHHO BBIFAIONICECs TMEHHE M3JPEBIIE ONMPENesuIoch Kak "aHTelb-
ckoe". Tlenne anrenoB cipiman nmpopok Mesexumis. HoBo3aBeTHbIN TaitHOBH el FloaHH B pa3HBIX MeCTaxX CBOEro Aro-
KaJIMIICHCa HEOAHOKPATHO YIIOMHIHAET O NIEHUX ONla)KeHHBIX HeOoXxuTesel. 1 mepBoe XprucTHaHCKOE ITeCHOTICHHE OBLIO0
MIPUHECEHO HA 3€MITIO aHTeJIaMHU B POKAECTBEHCKYIO HOUb.

Bepa B My3BIKaIbHOE €IMHCTBO 3¢MHOTO M HEOECHOTO OIpeaeNiIa | B3I Ha TIEHHE B 36MHOM IIEpPKBH: OHO €CTh
OT3BYK IIEHUS aHTEIIBCKOTO, A3BIK BOCTOPKEHHOTO COCTOSTHHS YeIIOBeKa, 01aroJaTHOE CPENICTBO K BO3OYKACHUIO U BBI-
PaKEHUIO MOJUTBEHHBIX YyBCTB. [10 mpoIIecTBUM JBAJNATH BEKOB XPUCTHUAHCKOW MCTOPUM IICPKOBHOC MECHHE, CIMBAS
BOCIIMHO MY3BIKY M CJIOBa MOJIMTBBI, BO3JCHCTBYET HA JIFOJCH BCE C TOW )Ke OJIAroJaTHOW CHJIOW — BO3BBINIACT JYIIY
HAJl 3¢MHBIM, MIPUMUPSCT HAC C CAMUMH OO0 M ¢ ONIDKHUM, YMCHBIIIACT HAIIU HEMOINHU, O0Jier4yaeT Halld CKOpOH,
MPHUBOJIS HAC B COCTOSIHHE, TaK 3HAKOMOE KAXJIOMY MOJIAIIEMYCS B TIPABOCIaBHOM Xpame, KOTrja, o ciaoBy modta: "C
IOyl kak 6pems ckatutcs. CoMHeHbe naneko. U Bepurcs, u miauercs. U tak serko, nerko"! [1].

My3bIkaiabHas THUIIOJOTHS CO BPEMEHEM CTAHOBUTCS 0OJIEE CIOXKHON M MHOTOXapaKTEPHOM, MOSIBISIOTCS HOBBIC
MYy3BIKaJbHbIC KAHPHI, HAIPABICHUSA M CTHIN. YTO, KOHEYHO K€, HE MOYKET HE OTPa3HUThCS Ha OOIIEecTBE, KaK Ha BOC-
MIPUUMYHBOM CITyIIaTese, Y KOTOpPOro, IIOCPEACTBOM MPUBEPKEHHOCTH K TOMY HIIM HHOMY HaIlpaBlIeHHIO, (opMupyer-
Cs CBOM BHYTPEHHHU TyXOBHBIM MHUp, CBO€ MUpPOBO33peHue. M 3/1ech yke MOKHO ¢ YBEPEHHOCTBIO Mepedpa3nupoBaTh
BbIcKa3biBaHue "CKakd, KTO TBOHM APYT — U A CKaXKy, KTO ThI' Ha BbhIpakeHue "CKa, KaKylo MY3bIKY ThI CJIyIIAeIh —
sL HIOHMY, KTO THI', TIOCKOJIBKY, Y3HAaB, ¥70 U3 MY3BIKA HPABHUTCS YEJIOBEKY, MBI MOXEM IHOYTH C TOYHOCTBIO OXapaKTe-
PH30BaTh €T0, TIOHATH €r0 IIEHHOCTH, €r0 HPAaBCTBEHHYIO CTOPOHY.

My3blka HHTEPHAMOHATBHA. JTO €MHCTBCHHBIN MEXITYHAPOIHBIH SI3bIK, KOTOPBII HEe TpeOyeT nepeBoa U KOTo-
phBIY IOHSITCH BeceM. UeoBek Beera CTPEeMHUIICS BEIPA3UTh COCTOSHUE CBOCH AYIIHM KakKuM-In0o oopazom. Ho He Bcerna
€My XBaTaJo CIIOB JJIs TOrO, YTOOBI UTO-TO CKa3aTh.

YenoBek My3bIKaJICH IO CBOCH npupojae. 1 IMEHHO MO3TOMY OH CIIOCOOCH HAJICIUTh MY3BIKAILHOCTHIO BCE OKPY-
JKAFOIEEe ero MPOCTPAHCTBO. UeNnoBEK CIBIIIUT MY3bIKY BO BCEM: B MOPBIBAaX BETPa, B IIIyME BOJIH, B packatax rpoma,
menecte JIMCTheB. OH CTAaBUT MY3BIKY B aCCOIMATHBHBINA PSII TI0 OTHOIICHUIO K OKPY’KAIOIIEMy MUPY.

Korma msl BuauM miepesn; co00it mpeKkpacHbIe MPOU3BEICHNS apXUTEKTYPHOTO TBOPYECTBA, KaK, HAPUMEP, XPaMBbl,
MBI TOBOpPHM: "DTO 3acThIBIIas My3bika B kamHe". Korma mMpl HaOrogaeM TapMOHHIO B MPUPOJC WIH YEJTOBEUECKHUX
OTHOIIEHHSAX, MBI Ha3bIBaeM 3TO cuM(poHneil. My3bIka ¥ BHYyTPEHHHN MHp YEJIOBEKa HEPa3/IeIHMBL.
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JLIO. Hepernna®
TBOPYECTBO KAK CYIIIHOCTb YEJIOBEKA

TBOPYECTBO — OHO W3 CAMBIX YAMBHUTENBHBIX M 3araIOUHBIX SIBIICHUH B HAIIEM MHpE, OHO SBISIETCS OTOOpaKeHH-
€M CYITHOCTH YeJIOBEKa, €r0 OTHOMICHHUS K OKpPYKaIoIIeMy MHpPY, €r0 JKEeJIaHUs, MEUTHI, YyBCTBA, KOTOPHIE U JBUTAIOT
genoBeyecTBO Briepen. [locMOoTpeB Ha OKpY)KaOLIM HAC MHpP, MBI HE MOKEM HE MOPa3UThCA TOH TapMOHUH, KPacoTe,
1eJ1ecO00Pa3HOCTH B Pa3yMHOCTH, KOTOPHIE PUCYTCTBYIOT BO BCEM — OT MOJIEKYJIBI 10 TaJaKTHKH — BCE 3TO MPOSBICHUE
TBOPUYECTBA.

TBOpUYecKkas aKTHBHOCTB Y€JI0BEKa HECET B ce0OC HE MPOCTO €ro JIMYHOCTHOE PAa3BUTHUE, HO CO3/ACT KYJIBTYPY BCETO
YeoBeyYecTBa B IeJIOM. VICTHHHOE TBOPYECTBO 3aKJIIOYAETCs B YCTPEMIICHHH K BBICOKHM HeanaM, 9To TpebyeT OT Je-
JIOBEKa-TBOPIAa OTPOMHBIX BHYTPEHHUX YCHUIIUH, MOCTOSSHHON pabOThI Ha COOOH.

ITo3Hathk npupoy TBOPYECTBA, €r0 BHYTPEHHEE HAYANI0 M MOTHBAIIMIO, 03HAYAIIO OBI JIJIs YEJIOBEYECTBA YHUKAIb-
HYIO BO3MOKHOCTh HCIIOJIF30BAHUS OOTATEHINeTo MOTEHIIHANIa U CBOETO PAa3BUTHS M COBEPIIICHCTBOBAHHUS.

XPHCTHAHCTBO CO3JANI0 HICATHHOE TPEACTABICHNE O YeJIOBEKE KaK JIMYHOCTH, BOIUIOIIAIONIEH B cebe TeJIecHO-
YYBCTBCHHYIO CYyOCTAHIUIO, OJYIICBICHHYIO AYXOBHOCTHIO, T.C. TBOPUCCKUM CTPEMIICHHEM K TOCTHIKCHHIO BBICIICTO
cmbicina Co3nmatens — cyobekta cosznarens Obitus. Cesitutens MoanH 3naTtoyct roBoput: "bor He TOJNBKO Jail HaM st
KM3HM JbIXaHUE U BCE, HO, UTO Ba)kKHEE BCETO, OTKPBUI ITyTh K MOo3HaHWIO Ero, mapoBan To, 9TO yepe3 3TO MBI MOXKEM
HaWTH 1 focTUrHyTh Ero” [1].

DunocoPCKO-peTUrHO3HBIE B3MIISBI CPETHEBEKOBBS TAKKE MPHUICPKUBAIOTCS KPEAIMOHUCTCKOM (T.€. KOHIIEIHU
TBOpeHust borom mMupa u3 Hudero) kouremnui. COriacHO JOKTPUHAM KpealnoHu3Ma, BeeneHHast, 3emitst, )KMUBOH MHD
1 YeJIOBEeK co3/1aHbl borom B "mopsinke"”, onvcanaoM B "beitun".

Ceroans (yHIaMCHTalIbHAs HayKa TOBOPUT O BO3MOXHOCTH CaMO3apOXJICHUSI )KUBOTO B HEXXHBOM CIICAYIOIICE:
BO-TIEPBBIX, JUISI CIIYIaliHOTO BO3ZHUKHOBEHWs WH(popMarmu naxe omHoir monekynsl JJHK HeoOxomumo BpeMsi, KoTopoe
HaMHOT'0 OTepeKaeT BO3pacT Halie BeceneHHoM; BO-BTOPBIX, BEPOSTHOCTH MOSIBJICHUS HA OJHOM JIMIIb HAIIeH TIaHeTe
Ha OIPEICIICHHOM dTare pa3BuUTHs BceleHHON OCOOBIX YCIIOBHIA, UMEIOIIUX BO3MOXHOCTh O0OCCIICYHUTh TAKOW MeXa-
HU3M CHOHTAHHOTO 3apOXKICHHS KUBOTO, HeMMOBepHO Mana. Cioa w3 Cearoro [Iucanms ykaseiBatoT, uto bor cozman
Bce u3 HU4Yero. CorylacHO M COBPEMEHHBIM HAYYHBIM IIPEICTABICHISIM KOCMOC Hadal CBOE CYIIECTBOBaHHME M3 abco-
JIIOTHOHN MyCTOTHI. BeelleHHas He CylecTBOBaia BEYHO, a UMelia Hayalo BO BpeMeHU. FIMEHHO BpeMsl, KaK U IPOCTpPaH-
CTBO, MOSIBUJIMCH OJHOBPEMEHHO C MaTepuel, Tak KaKk HEOTJAEIUMBI OT Hee. BemiecTBo u nznyuenue Bo BceeneHHoil B
6onbmioM Macmtade pacrpeneneHsl OJHOPOIHO BO BCEX HAIPABICHUSAX. A B3PBIB HE MOXKET IPUBECTH K PABHOMEPHO-
My pacIpe/elICHUIO BeIECTBa 0 00beMY.

"Benukuii B3pbIB" UMEI IETUKOM OIMPEICICHHYIO, C HESMMOBEPHON TOYHOCTHIO PACCUMTAHHYIO CHIY. TeopeTnye-
CKUH aHAJIW3 MOKA3bIBACT, YTO €CJIM ObI B MOMCHT BPEMEHH, KOTOPOE COOTBETCTBOBAJIO MEPBOW CEKYHJE IO abCOIIOT-
HOM 1IKasie BpeMEHH, KOTJla KapTHUHA PacIIUPEeHHsl YXKe MOTHOCTBIO ONpeeNniiach, CKOPOCTh pa3iieTa BellecTBa HAMHO-
ro OBl OTJINYAnach Obl OT PEATHLHOTO 3HAYCHHUS U ObLIa ObI JOCTATOYHOU [UIS KATACTPO(MUUHBIX MOCICACTBHNA JUIS JKU3-
HU. YenoBeuecTBY HEOOXOAMMO OBUIO OBl 3aTPATUTh KOJOCCATBHBIC HWHTEIUICKTYaIbHBIC YCUIIHS, YTOOBI IPUUATH K BBI-
Boay o "poxaeHun” mupa u3 Hudero. [ToaBoms uror XX Beky, npe3uneHT PAH akagemuk HO. Ocurmos 3asBwi 0 TOM,
YTO Y4eHBIE MIPUIILTH K BEIBOAY O CyIIecTBOBaHMH TBopra. OTHOIIEHHE COBPEMEHHOH HayKu K unee bora oObsBu emie
Benmukui DWHITEHH. OH cUMTaj, YTO BCAKHMA, KTO 3aHUMAETCsl HAyKoH, yOexaaeTcs B TOM, UYTO 3aKOHBI BceneHHO#
HecyT Ha cebe ormeyaTok Bricmero Pazyma.

PeamprOCTh BhIcmero Pasyma nokaseiBanu B.M. Bepraackumii, K.O. [lponkoBckuii u qpyrue TeHHAIbHbBIC yUEHBIC.
Kak 3amedaer B. OnbX0oBCKHiA, TOJOOHBIN BBIBO HE SBISIETCS YEM-TO HOBBIM JUISl XpUCTHAH: "3aI0JITO IO MMOSBICHHUS
HAYYHOTO METOJa MO3HAHUS MPUPOIBI UCTHHA O COTBOPEHHM MHUpa ObLIa MpoBo3riamicHa bubimed u moaTBepkacHa
crienManibHbIM octaHoBieHueM 1V Jlatepanckoro cobopa”.

B xpuctuaHckoM npeacTaBieHUU TBOpUECTBO nMeeT boxecTBeHHYIO mpupoay. COTBOPUB MUP U CO3/1aB YeJOBe-
Ka, bor BO3BBICHII €r0 HaJl BCEM TBOPEHUEM, TEM CaMbIM IMPEIONPEIeNINI TBOPUECKYIO CYUTHOCTh YeJIOBEKa, BKJIAIbIBAsI
B €r0 IPUPOJIY TAKUE CBOWCTBA, KaK pa3yMm, CBOOOIHAS BOJSI U YYBCTBA, KOTOPHIC M JAIOT CIIOCOOHOCTh K TBOPYECTBY.
OaHako KauecTBa M CUJia STUX CBOICTB HECOBEPILIEHHBI, HO, Pa3BUBas UX, UYEJOBEK pealn3yeT B CBOEH HPaBCTBEHHOMH
TIPUPOJIE 3aJI0KEHHBIN 00pa3 bouii, TeM caMbIM COBEPIIEHCTBYET MHUP, BHICTYIIAsi B COTBOpUYECTBe ¢ TBOpmoM. TBopery
TBOPHT, a MPOIECC TBOPEHUS — 3TO BEYHOE COBepIIeHCTBOBaHKE. CTpeMIIeHNE K COBEPIIEHCTBY €CTh TBOpUECKas pea-
JU3aIMs U pa3BUTHE TAIAHTOB, TapOBaHHBIX borom.

O npenHa3HaYeHUH YeoBeka roBoputcs B bubnuu: "Hamonasiite 3emitio, 1 obnamaiite ero”. Tem caMbIM ompee-
JIieTcsA MEePCIEeKTHRA B3aUMOCHCTBHUS YEJIOBEKA C OKPYKAIOIINM MHPOM. TBOpeIl HaJe I YeJI0BeKa MPaBOM T'OCIO-
CTBOBAaTh HaJ 3€MJICH M YIIPABIATH €O JUIS TOTO, YTOOBI TOT MPUBHEC HEYTO cBoe B TBopeHune Otna HebGecHoro. Mup,
BBIIICAUTHIA 13 pyK boxkuux, ObLT H3HAYATBHO MPEKPACEH, U Bee kKe [0Cmoib mopyvyaeT ero 4elioBeKy JUIsi TBOPUYCCKOU
JESITEIbHOCTH U Pa3yMHOT'O YCOBEPIICHCTBOBAHUSI.

BesycnoBHo, 3ambicen Boxwuii 0 4eaoBeke Ype3BbIUAiHO BEICOK: MUP CO3AaH borom mist Toro, 9To0Obl YEJIOBEK €ro
COBEPIIICHCTBOBAJ, YTOOBI, H3HYTPH MO3HABAs €T0 U MPOHKUKAs B €r0 TalHY, YEIIOBEK CMOT Pa3BUTh B ccOE M3HAYATIHHO
3aJI0’KCHHBIC CBOWICTBA M OCYILECTBUTH NoA00ue Tropia. HeoO6xoaumo, 4TOOBI BCe TBOPCHHUS Y€TI0BEKa PUOOINATIHCH K
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MOJIHOTE W CTalu BBIpaKEHHEM bB0keCTBEHHOW XHM3HU KaK COBepIIeHCTBA. [IpnoOuieHue TBOpEHHH HE MOXKET OBITh
CJIEICTBHEM HEOOXOIMMOCTH, HO COBEPIIACTCS KaK JEI0 JINIHON CBOOOIBI.

B oxpyxatommem Hac MHpe, Bce, KpOME YeJIOBEUECKOH JIMYHOCTH, IOJUYNHEHO 3aKOHY HeobOxoxmmocTH. HexxnBas
MIpUpoa BhIpakaeT cedst uepe3 popmy, 1BeTa, OTTEHKU. B k1BO#t mpuposie Hac paxyer OeCKOHEYHOE MHOT000pasue
PACTUTENBHBIX M KUBOTHBIX ()OPM, KOTOPHIE CTPEMSATCS HPOSIBUTH ce0s Yyepe3 CBOIO MHIUBUIYATBLHOCTH MOCPEICTBOM
OmaroyxaHusi, HapSTHOTO OTIEPEHUS, U3ANTHOCTHIO WM TPAI[IO3HOCTHIO ABIKCHHH.

OdopmiieHIE TPUPOIBI Y€PE3 UTIOCTACH SIBJICTCS CAMBIM TTyOOKHM M COBEPIICHHBIM CAMOBBIPAKCHHUEM, UTO SIB-
JISICTCS CaMbIM O€3YCIIOBHBIM M HEOTHEMJIEMBIM CBOMCTBOM JIMYHOCTH. BOT COTBOPHII YellOBEKa M 1apOBajl €My BMECTE
¢ pa3ymMoM cBoOOy, O1arogapsi KOTOPOI YeJIOBEK CIIOCOOCH OCYIICCTBUTH U SIBUTH Ce0sl KaK JTMYHOCTh. CIOCOOHOCTH
CBOMMHU PYKaMHU CBOOOJHO CO31aBaTh OC3rPAHMYHBIAN MHUp, LEIBII KOCMOC, HATIOJHSS CBOC MPOM3BEICHUE HACBIIICH-
HBIMHU KPacKaMH, B KOTOPOM IOJ00HO MHOXKECTBY IUIAHET CHUSIOT PAJOCTh, CIIOKOWCTBHE U JFOOOBb €CTh, COTBOPYECTBO
YeJIoBeKa.

Kak >xnBonmMCHBI KOMMEHTapHil K BBIIIEH3I0KEHHOMY, Ha KOH(EPEHINH Oblja IpeIcTaBIeHa KapTHHA aBTOpa
JlaHHOW cTaThu, MMeHyeMas "Co-TBOpPUECTBO", KOTOpas CHMBOJIHMUYECKHA M300paKaeT TYXOBHOE TBOPUECTBO YEIIOBEKA.
31eck 00pa3HO MOKa3aHO coTBOpeHue BeenenHoii n yenoBeka borom — TBOPIIOM B BHJIE TyXOBHBIX PYK C KHCTBIO, ITO-
OOHO pyKaM XYAO)KHHKA, KOTOPBIA 10 BIOXHOBEHHIO CBOOOIHO TBOPHUT, OECKOHEYHO HAIOJHSS CBOC TPOM3BEICHHE
HACBHIIIEHHBIMHU KpackaMu. B KapTHHE MpeACcTaBICHO TBOPUECKOE HAYaJI0 YeIOBEeKa, KOTOPHIH CBOOOTHO CBOMMH PyKaMH
co3/1aeT Oe3rpaHNIHbBIN YXOBHBIH MU, TEJIBIH KOCMOC, B KOTOPOM — €T0 PaJoCTh, CIIOKOWCTBUE | JTI000Bb. Pyka ¢ Ku-
CThIO BBIpAXKAeT JACUCTBUE U TBOPEHHUE. Jlpyrasi — cTaTHYHas — OJHMLETBOPSCT JIFOOOBh K MUPY H 3200Ty O COTBOPEHHOM.

COTBOPYECTBO KaK MPOLECC TBOPCHHS YEJIOBEKa, YCTPEMIICHHOTO B ITOCTPOCHUH KPAacOThl MUPa B ceO¢ U BOKPYT
cebs1, uMeeT TITyOOKO HPaBCTBEHHYIO M IyXOBHYIO ocHOBY. Jluxauer /I.C. onpeaenu o{Hy U3 INIaBHBIX HJCH, KOTOPYIO
HEC B KU3HHU, — IPU3HAHHUE OTPOMHOMN 3HAYMMOCTH U LIEHHOCTH KYJBTYPbl U YHUKAJIbHOCTH JIMYHOCTH. JIMYHOCTH YEJIO-
BEKa BOOOIIE ¥ INYHOCTH YYCHOTO KaK TBOPUYECKOW WHAMBUYATBHOCTH B 0COOCHHOCTH. TBOpYECKas IMYHOCTB, IO €ro
MHEHHIO, TIOMIMO OTKPBITOW O00OpaIIeHHOCTH K HCTHHE, 007aaeT emle OJHIM HO3UTUBHBIM CBOMCTBOM — OTCYTCTBHEM
3aBUCTH. YeoBeKy, OTPYKEHHOMY B TBOPYECTBO, HEKOTJa M He3adeM 3aBuaoBaTh. bepaseB H.A. mucan tak: "TBop-
YECKUH TeHUH peKko OBIBAET TOBOJICH CBOMM CO3JaHHMEM. TBOPSIINAN HE MOXET M HE XOUYET BBIMTH M3 TOTO COCTOSHUS,
KOTOpOE HEM3MEHHO COMPOBOXKIAET €To B MpoIlecce TBOpUecTBa. B aToM (heHOMEHOIOTHYECKAsT CYIIHOCTE OECKOPHICT-
HO TIOTPY’KEHHOTO B TBOpUeCcTBO" [6].

TBOpUeCTBO Kak COCTOSHHE M pabdoTa IymIM camo 1o cebe ompenenseT He TOJNBKO WHAWBHAYAJIbHBIM MYyTh, HE
TOJILKO PE3yJbTAT TBOPUCCKUX YCWIIMH WM TOJECTOB, HE TOJBKO pa3BUTHE BeaMKOro moss oOIIECTBEHHOTO CO3HAHHS
Bonbmioro BpeMeHH, HO U (PEHOMEHOJIOTHYECKYIO CYIIHOCTh CAMOM JTMYHOCTH. BOJBIIOE TBOPUECTBO — BCET/Ia JIUYHO-
cTHO. bonbias TMYHOCTD — BCerja TBOpUecKas.

Korpaa yenoBek HayduTCsl MCMOJIB30BATh JAap TBOPUECTBA, TOTNIa OH JOCTHUTHET TAKOI'0 COBEPIICHCTBA, TAKYIO Y-
XOBHOCTB, OOPETET TaKOH BHYTPCHHUU MU, KOTOPBIH 005S3aTEIBPHO B HEM MPOSIBUTCS, MOPAIyeT APYTUX, OTKPOETCS
BHCIITHEMY MUDY.

CIIMCOK JIMTEPATYPBI

1. Apxumanaput Ilnaron (Mrymuos). IlpaBocinaBHoe HpaBcTBeHHOE Oorociosue. — URL: www.lib.eparhia-
saratov.ru

2. Murpomnonut Cmonenckuit u Kamuauarpaackuit Kupumi. Ciaoso macteips. —M., 2004. -C. 38.

3. OnbxoBcekwit, B. To xT0 5 Hac crBopuB, [Ipupoaa uu bor? /B. OnbxoBebkuit // Ilynscap. — 2001. Ne 4. —C.
48 -50.

Kagenpa " Heropnus un gunocogug', TI'TY
YK 726.5.03(908)
JLB. Hox'pzmmmmzu

HNCTOPHUS HEPKBHU CEJIA BOJIBIIOE NIEPEMETBEBO
MOPIIAHCKOTI'O YE3JA

B nosiBnenne MoHacThIpei, nepkBel u xpamMoB B TaMOOBCKOM I'yOepHHM OOJIBLION BKJIAA BHECIU ABOPSHE, KOTO-
PBIM IIPUHAJUIC)KAIN UMEHHUS.

B cene bonbmoe Hlepemersero B Hauasie XVIII B. Opi1a noctpoena nepkoss Hukonas Yromuuka. 310 ceno npu-
HaJuexasno neopsHuHy Bacuuro [etpouuy llepemerseBy (1659 — 1733r.), KoTOpsIM OHO 1 ObLIO OCHOBaHO. [1o Boc-
TIOMHMHAHUSIM CTAPOXKUIIOB Cella, LIEPKOBb ObLIa HEOOIIBION.

B cepeaune XVIII B. B cese ObUT OTKPBHIT LEPKOBHBIH NMPUXOJ], BIAJENbIEM cena yxe crtai SkoB JIMuTpueBny
Jlanckoit. OH mocTpow ais xkutencit B 1794r. HOByrO nepkoBb. B crpaBoununke "VICTOPHKO-CTAaTHCTHYECKOE OIHCa-
uue TamboBckoi emapxuun” 3a 1911r. ckazano: "B cene Hukosnbcko-Kammerckoe B 1794r. 6bu1a IOCTPOCHA KAMCHHAS
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Crmacckas iepkoBb Ha cpencTsa SkoBa ImutpueBnda Jlanckoro". Hukomscko-Kammenckoe, mmn Hukonbckas Kamma
— Tak Ha3bIBaJoCh ceno bospiioe [llepemerseBo B oumanbHbix JokyMenTax 10 konna 30x rr. XX B.

B xpame Obuto 3 mpecToia; IIIaBHBIA M3 HUX — B YecTh HepykoTBopHOro Craca, F0KHBIH — BO uMsi KazaHCKoH
UKOHBI boXbel maTepH, CeBepHbIM — B YECTh CBATOrO 4ynoTBopua Huxonas. V3 BocmoMuHAHWI CTapOXKWIIOB cena,
PSAIOM C IIEPKOBBIO OBLIA IIOCTPOEHA KOJOKOJBHS, apXUTEKTypa KOTOPHIX Mopakana HeOOBIKHOBEHHOH KpacoTOl U Be-
JIUIWEM, OCJICTTUTENILHON OETU3HOM Xpama, CTPOHHOCTHIO, KYITOJIOM, BHYTPEHHUM yOpaHCTBOM xpama. L{epkoBb Oblia
onHOKymnonbHOU. [Ipu BXOoAe B XpaM ObLia MpaMOpHAs ManepTh, ¢ TPEX CTOPOH CTYICHH, MOPTHK, MOKOMBIIUICS Ha
YeThIPEX MPaMOPHBIX KOJIOHHAX. [10 60KaM OT KpailHUX KOJIOHH OBLJIO IO OJHOMY OKHY C OBaJIbHOW paMoil HaBepXy U
KpacuBON METaIIMUYECKON PEIIeTKOM.

Jlanckue ObUTH B OJIM3KMX OTHOIICHUSX CO MHOTMMHU H3BECTHBIMU apXHTECKTOPAMH W JKUBOMHUCIAMH, TOITOMY
LIEPKOBB ObLIIa IIOCTPOEHA B CTHJIE KIIACCUIIM3MA.

B 1818r. Jlarckre MOCTPOMIN JOMOBYIO IIEPKOBb B 4e€CTh BEIUKOMYydYeHHIIBI BapBapbl. Ciiyx0y B IIEpKBH BEJIH
MIOCTOSIHHO J[Ba CBSALICHHUKA. J[1s1 HUX OBLUIM IOCTPOCHBI HEJAIECKO OT IIEPKBHU JIOMA.

CasilieHHNKY, cinyxuBiine B CriacCKoi LEepKBH, ObUTH JIIOAbMHU 00pa3oBaHHBIMH. OHM yuuiuch B TamOoBckon
CEMHHApHH, KOTOpas ObliIa OTKphITa ere B 1779r.

B TamOo0BCKUX emapXualbHBIX BeJOMOCTAX 32 1865r. coolmanock, 4To B CEJIO Ha3HAYCH OKOHYMBIIUI Kypc
TamOoBckoli ceMuHapuu BocrnuTaHHUK VBan BorosBnenckuit. OH Havan CIYy)XUTh B UEPKBH CBSIICHHUKOM, BMECTO
ymepiiero [lerpa Mynposga.

Casiennuk Moann borossnenckuii poanics B 1840r. OH OblI CBEpXIITATHBIM CBAMIEHHUKOM CriaccKoil iepKBH
B ceste Huxkonbckast Kamva (IIIepeMeTheBo) U Takke TyXOBHO-CyneOHBIM cliefoBatenieM 5-ro Mopmianckoro Bosbiie-
I'arapuHCKOT0 O6Jaro4uHHOro OKpyra B 1876r., Kyna BXOAKUIO B TO BpeMs 24 [IepKBH.

HWBan [ToranoBuy borosiBieHckuit sxenuicst B 1865r. wa Onsre IetpoBae MympoBoii. B ero cembe 0buTO0 II€CTE-
po nereii: [1aBexn, mutpuii, EBrennii, Enena, Anekcannpa, Hukonaii. I1aen MBanoBHY paboTtan MHXKEHEPOM IyTed
coobmmenus u xun B Jlennnrpaze. [lorud Bmecte ¢ cectpoit Enenoit. EBrenuii swun B TamkeHTe, CBEICHUN O HEM HET.
Coia JIMutpuii IBanoBud borosBieHckuit ObT BocTUTAHHUKOM TaMOOBCKON ceMHHApWH, OH M OB IOCIEIHUM CBSI-
meHHUKOM CraccKoi HEpKBH.

B nauyane XX Beka 1epkoBHBIN 1mtar CHacCKoW MEPKBU COCTABISUIM J(Ba CBsleHHuKa VBan Borossnenckuii (61
ro, pykonooxen 26 anpens 1865r.) u ®eoxop Kpuukwuii (31 rox, cryaenr, pykomnonoxen B 1895r.), nbsaku MaTseit
AmnTonoBuy [Ipo3opoB — 33roxa, pykomnonoxen 23 marpa 1894r., ncanommuk — npsikon Marteeli AnronoBud Kari-
MeHckuit, 76:1er, ncanomumk Cepreit Hukngoposuu Tapacos, 28er.

3Bonapem Konokonsau Criacckoi riepkBu Obu1 I'yaxoB MiBan AnekceeBud.

Bo Bropoii nonosune XX B. Cracckasi 1iepkoBb Oblia 3akpsita. Mcropus nepksu cena bonbinoe HlepemerseBo
3aBepIIMIACh IeyabHo. HecMOTps Ha To, 4TO OHa ObLiIa MAMSATHUKOM apXHUTEKTYPHI, 3aKPBUTH CITY:KOY B Heid, a B 1950-
€ IT. Pa3pyLIIH.

K coxaneHuto, )KUTEJIN OTHECIUCh PABHOAYIIHO K 3ToMy. B 1937T. paspyiieHa K0JI0KOIbHS. BBIMYCKHHUK LIKOJIBI
1940r. 1.C. JonryimmH BCIOMHUHAN, KaK pa3pyIiain KOJ0KoIbHI0. Korma cHu3y ee moa0uim, OHa HAKJIIOHHUIACh, Oymy-
9H B BO3IyXe, pacKOJIOJach Ha TPX YacTH U pyxHyaa. CoaporHyaach 3emiis, pa3gaics I'yl, a IOTOM Bce OBLIO OKYTaHO
MIBLTBIO. 3penuiie OBIJIO CTpaIlHOE W BoJHYMoMIee. [lepkoBh cTosIa, 3a0polieHHast, ¢ pa30UTHIM KYIIOJIOM, /IO CEpEAMHbI
1950 rr., KOrZ1a €€ MOIHOCTHIO Pa3pyILIUIIH.

B psge cen BoccranaBnuBatoTcst Xxpambl. B cene bonbioe [llepeMerbeBo, K COKaIeHUIO, HET TAKUX MEIECHATOB,
kak JlaHckue, KOTOpbIe ObI MOCTPOYIIM HA CBOU CPEICTBA XpaM. A caMU KHUTEIH HE UMCIOT BO3MOXKHOCTH Ha 3TOM MeC-
T€ BO3JIBUTHYThH JIakKe HEOOJBIYIO YacoBHIO. B cenax CBuHbHHO 1 Boinbinoii JIoMOBUC TOKE HET LIEPKBE, OHU CrOpeIy.
A Bot xurenu OcunoBbix ['ail, IIngaeso, Bacunbseso, 'arapuHo cymenu coxpaHUTb HEPKBU.

Bpems 6€3:kal0CTHO CTUPAET U3 MaMSATH JIFOJCH 1 coObITHsA. Ho mamMsaTh 0 MUHYBIINX COOBITUSIX JTOJDKHA Mepesa-
BaThCs M3 MOKOJICHUS B MOKOJIcHHE. MHaye Heb3sl. DTO HE TOJNLKO HUCTOPHS, TAMSITh — 3TO COBECTh MOKOJICHUH.

Kagenpa " Heropus u gumocogus’, TI'TY
YK 728.83(908)
T 1O. Capuenxd”

3HAMEHCKAS IBOPSHCKASA YCAbBA
SAI'PAKCKUX-CTPOI'AHOBBIX XVIII — XX BB.

VYcanp6a B cene Kapuan-3namenckoe (HbiHe 3HAMEHKa) SIBISIETCS OTHOM M3 JTyYIIUX ABOPSHCKHX rHe3q Tam6oB-
muHbl. Kak pannonansaoe xossiictBo, Kapnan-3namenckoe copmuposaiiocs Bo Bropoid nososune XIX B. npu Ctpora-
HOBBIX, HO €€ pOKAeHHe nmpuxonurcsi Ha nepByro derBepts XVIII B. 3nameHckas ycanpba mposecna acradery amox
yepes TpU Beka.

PPaGora BEIMONHEHA 10 PYKOBOACTBOM KaHJ. UCT. HayK, aou. TI'TY M.B. JIByx:kunoBoii.



MecTHOE TOCeNneHrne MEHOBAIOCH IO Ha3BaHHIO peku KapmaH, ¥ 1O Tpaauiiy K Ha3BaHHUIO MPHUOABISUIH (hamHu-
Jiio BianenblieB — Kapuan-3arpspkckoe, Wik pocTo 3arpspkckoe. [1o3ke mocenenne MMEHOBalIOCh Kak "3HaMeHCKoe-
Kopesin", a ¢ 1918r. —3nameHka.

PooHauasHUKOM TaMOOBCKOM BETBH 3arpsukckux Obut Apremuii I'puropsesuy (16747 — 1754)penepan ¢ Gie-
cTsmuM 0OEBBIM IPOILIBIM, a Ha 3aKaTe JKU3HU — KasaHCKui rydeprarop. OH mepecenna B Kapuanckoe nmenne 500
KPETOCTHBIX KPECThsIH U TBOPOBOH mpuciyru. Ha cobctBennsie cpenctBa A.I'. 3arpspkckuii Ha Mecte cropesieit [1o-
KPOBCKOH JiepeBsiHHOM LepkBu B 1743 — 1745, nmoctponn onHy U3 nepBbiX Ha TaMOOBIIMHE KaMEHHYIO LIEPKOBb B
4eCcTh UKOHBI 00Kbel MaTepH "3HaMeHue", KoTopas U Jjaja BIOCIEICTBUN HOBOE UMsI celly — 3HAMEHCKOE.

C umenem cbiHa Aptemust ['puropbeBuua Anekcanapa AptembeBuya 3arpspkckoro (1716 — 1786kBs3ano dop-
MHUpOBaHHE ycaabOBbl, yTOIABILECH B 3€JIEHH MapKa, OCHOBOM KOTOPOTO CTal €CTECTBEHHBIH JIECHOI MacCHB PEYHOro
nobepexbs Lapl u Kapuana.

U3 notoMkoB A.A. 3arpspKCKOTr0 B HCTOPHIO 3HAMEHCKOTO MMEHHS BOLIUTH MMEHa ero ceiHoBel — MBana (1740 —

1807) u Hukomas (1746 — 1821)HacneauukoM uMeHust ObUl crapiinii 6paT MBaH AJjlekcaHApOBHY 3arpsukCKHUiA.
NmMeromuecs: cBeieHUsT 0 HEM B OOJIBIIEH CTENeHW KacaroTcs CKaHIAIBHBIX cUTyanuid. bymyun skenateim, U.A. 3a-
TPSDKCKHN TaliHO BeHUascs ¢ Dydpo3uHoi Yibpukoi Jlumxapt-Ilocce u mpuBes ee B I0M K ceMbe, TIe Cynpyra, AJek-
canapa CTenaHOBHA, BOCTIUTHIBAIA TPOUX JeTel. Bymyun sKeHITUHONW MATKOW M 0JIaropo/HOM, OHA TIPHHSJIA 1O/ CBOM
KpoB YJIBpPUKY U €€ BCKOpe poauBiIyrocs 1049b Hatanero. [Tocne cmept Mmatepu Hatama octamach 4eTBepTHIM peOeH-
KoM B cembe 3arpsokckux. B 1807 r. ona Benuaercs ¢ Hukomaem I'ongapoBeiM. Bo Bpemst OTeueCTBEHHOW BONHBI B
asrycre 1812r. coObiTusi npuBesu cembio ['oHuapoBbix B Kapuan-3nameHckoe, rae y Haraneu MBaHOBHBEI poaniiack
JI04b ¥ "OblIa KpelleHa B MEeCTHOM 3HameHcKoi nepksu Hataia I'oHuapoBa, Ta, KOTOpOi OBUIO CYXJEHO BIIOCIIEICTBHN
CTaTh )KEHOH Besmkoro pycckoro nosta A.C. [Tymkuna",

PaunTenbHbIM X03siMHOM VIBaH AnekcaHapoBHY 3arpsyKCKHUi CTaTh HE CyMEJl M OCTaBHJI CBOEMY ChIHY AJIEKCaH[I-
py noxru. [lpu A.W. 3arpsokckom (1776 — 1813)pcyiiecTBisiach akTHBHAS IEPECTPOHKa 10Ma U 3HAMECHCKOH LEPKBH,
9TO TpeOOoBaI0 HEMaNBIX (PUHAHCOBBIX cpeacTB. AWM. 3arpspkckuil, OMydnB TSHKENIOe paHeHHe B O0OEBOM CpakKeHUU C
HAIOJICOHOBCKUMU Boiickamu, B 1813r. ckoHvancs u Obut1 moxopoHeH B Kapuan-3arpsukckom. Mykckas JuHHS 3a-
TPSDKCKIX Ha 3TOM TIPECEKIIach, U BIIAACHHE IMEHUEM MepenIo K 3aKOHHBIM fo4epsM Vpana AnekcaHApOBHYA.

Exarepuna u Codbs 3arpsmkcKre MOJIYYHIM OrpOMHOE 110 TeM BpemeHam Hacieane. Codps MBanosna (1778 —

1851),seiienmias B 1813r. 3amyx 3a rpada Kcasse ne Mecrtpa, 00bIIYI0 YacTh BpEMEHH IpoBoauia B tanuu u B
teuenne mouru 30 jer B umennd Kapuan Bena xo3saiictBo Exatepuna Msanosna (1779 — 1842)C 1842r. no 3aBemia-
HHIO CECTpbI Bce MMyIecTBo nepexoamwio k Codre ne Mectp, KOTOpast Hopy4duiia BecTH Bee Jena ynpasistomemy K.K.
Horanceny. Bonbmias yacte 3eMin Haxogujach B JOJTOCPOYHOM apeHIe y KPECTbSH M COCEACTBYIOIINX 3eMJICBIIa-
JIeITBIIEB.

ITo nyxouomy 3aBemtanuto C.U. 3arpskckoit-ne Mectp "ponoBoe mMenue, cocrosaue n3 3390 nym B pasHbIX
rybeprusix” nepernwto mwiemsHHuKy Ceprero ['puropsesudy CrporanoBy (1794 — 1882)['pad CtporaHoB, xeHATHIN Ha
H.II1. CtporaHoBoii, ObUI OJTHUM M3 COCTOSITENIHHBIX U IPOCBELICHHBIX JBOPSIH CBOEr0 BpeMeHU. XpaOpslii odurep, oT-
JMYUBIINKCS B BOpoaMHCKOM cpakeHUH, KPYIHBIA TOCYAapCTBEHHBIN J1€ATelb, U3BECTHBIN KOJJIEKIIMOHED M MEIEHAT
C.I'. CtporanoB ocTaBWIJI 3HAUUTENBHBIN CIIe/] B UCTOPHUHU U KYJIbType CTPAHBL.

CBoe TaMOOBCKOE HacleACTBO yxe B 1857r. rpad ormuceiBaeT Bropomy chiny Ilasiny Crporanosy (1823 — 1911).
Crporanos I1.C. co cBoeil cynpyroii Aunoi JmurpueBHo# (ypoxxa. ByTypiuHO#) mpeanodnTan IpOBOIUTH JIETO B
TaMOOBCKOM MMEHHH, KOTOPOE COBEPIIEHHO MPE0OPa3HIIOCh ¢ MOSIBICHUEM 3a00TIUBOTO XO3sHHA.

B ocoOnsike ObUT TPOBEACH KAMMTANBHBIA PEMOHT, KPBIIIA MOKPHITA KEJIE30M, BCE OBl BEUIOKIIIN MAPKETOM,
CTEHBI YKPAaCUIIU XYyI0KECTBEHHOI POCIHCHIO U TIOJHOCTHIO OOHOBHIIM BepaHay. [IbIIIHBIMY IBETHUKAMHU M KypTHHAMHU
YKpacwiIH TJIaBHBIA Bbe3l B ycaap0y. [1o rpaHunamM MMeHHs BO3BEIM KAMEHHOE OTPaXKJCHUE, OCTATKH KOTOPOTO BIOJb
IIPOE3’KEeH TOPOTH OCTAIHMCH JI0 HALIMX JHEH.

[IpeoOpazoBanus 3aTpoHyJIM ¥ 3HAMEHCKYIO IIepKoBb. [ist pectaBpauuu u pocnucu xpama rpag I1.C. Ctporanos
MPUIJIACKIT CTOJIMYHBIX XYAO0XKHUKOB. [10 COXpaHMBIIUMCS MECTHBIM NPENaHUsIM, pPabOThl ObLIM BBITIOJIHEHBI IO MPH-
Mepy yopancta HMcaakueBckoro cobopa — xpama, rae Osut1 kpemer [1.C. Ctporanos. bonbsimme cpenctsa rpad Bbize-
JIUJT Ha OOHOBJICHHE TIEPKOBHOW yTBAPH M IMOCTPONKY IEPKOBHO-TPUXOACKON MITKOJIBI.

Oco0oe BHUMaHWE HOBBIHM Biajesel] oopariain Ha 6JaroycTpoicTBO 3apOCIIero M MOTEPSABIIETO OBIIYIO MPENECTh
CTapHHHOTO ycanebHoro caga. Creays 3aKOHOMEPHOCTSM JTaHIMaPTHOH 3acTpoliku BTOpoi mojoBuHB XIX B., rpad
YCTpOWJI B MapKe MCKYCCTBEHHBIN TPy, B Cagy — TEIUIHMIBI U OpPAHKepeH C SK30THUECKUMH PACTEHISAMH: MAIbMaMH,
JUMOHHBIMH, TIOMEPAHIIEBEIMH, JIABPOBBIMH, BUITHEBBIMH JEPEBBSIMH, a BO (PPYKTOBOW Opamkepee BHIBOIWIN a0pUKO-
CBI U BUHOTPA/I.

B HemnocpeacTBeHHOM BeaeHNH rpada HaXOAMIICS M "PBICUCTHIM KOHHBIH 3aBox”. Ha cTporaHoBckoM KOHE3aBOzE
BBIPAIIMBAINA U TPCHUPOBAIIH JIOMIAJICH PHICHCTBIX MOPOI, 3AHUMABIIIHUX IIPU30BbIC MECTa Ha Oerax.

B umenne rpaga I1.C. Ctporanosa B cene 3HameHckoe-KapuaH BXoawin: ri1aBHast ycap0a BlIaiesibleB ¢ JOMOM,
caJi-apK, OpaHKepeu M TEIUIUIIbI, CIYKObI BOTYMHHOTO YIIPaBJIEHHS, PHICHCTBIA 3aBOJ, CKOTHAsl, ITHYbs (epMa, Mac-
TEpCKHUe, TOXKapHas KOMaH/a, anTeKa, NPUEMHBIH TOKOW C JOKTOpOM U (QenpamepoM, OoragenbHs M LEPKOBHO-
npuxojckas mkona. B 1893r. xo3siictBy CTporaHoBa ObUIM MPHUCYXKISHBI AUIUIOM M Meajb BCEMUPHON BBICTABKH B
Yukaro 1 Tpu OPOH30BBIC METAINM OT PYCCKMX BBICTABOK 3a XJicOHbIC ceMeHa. Jletom 1896T. B mMeHHM 3HAMEHCKOE
MOSIBIJIOCH AJIEKTPHYECTBO, KOTOPOE OBIIIO MPOBEACHO HE TOJBKO B OapCKUil JOM, HO U BO BCE CIy)KCOHBIE TOMEIICHUS
1 B 3HAMEHCKYIO IIepKOBb. Uepe3 Tpu roja nmpu 3HAMEHCKOM IKoje Ha cpeacTtBa CTporaHoBa OTKPbLUIACH OOIIECTBEH-



Hast untanbHsi. B 1894r. Ha BeTke Ps3aHo-Ypanbckoii sxene3noit moporu Koszinos—banamos na cpeacrsa I1.C. Crpora-
HOBa OBLITa IOCTPOCHA JKeJIe3HOHopokHas ctaHIms Kapuan-CtporaHoso.

B nmauwane XX cronerus ycamn06a CTporaHoBa NpeacTaBiisiia coO0H BHICOKOPa3BUTOE OOPA3IOBOE XO3SUCTBO U
3HAYUTENBbHBIA IEHTP MPOBUHINAIBHOM KyIbTyphl. [Jom CtporanoBa B 3HaMEHCKOM OBIIT KPYITHBIM XPaHWUJIHIIEM IIPO-
M3BEJICHUN MCKYCCTBA C KOJUICKIIMEH 3aMeUaTeIbHbIX TIOJOTEH B OCHOBHOM PYCCKHUX MacTEpOB.

Crporanos ckondaicsi B 1911r., 3HaunTenpHO paHbiie ymepia ero xerna A.J[. ByTypiauHa, v NpsIMbIX HACIICTHH-
KOB y 3T0ol BeTBUM CTpPOraHOBBIX HE OKa3asloch. MIMEHNE MOTEPSIIO PAYUTEIHLHOTO XO3SMHA U MEPEIUIOo K MaJIoJIeTHEMY
kus3to [eopruto llepodaToBy, Buyky A.C. CtporaHosa.

Ha cMmeHy yxopsine# muia HOBas 310Xa, HA CTPaHy HAJBUHYJIOCh CMYTHOE BPEMs M €ro MEpPBHIC CBUICTEIBCTBA
BITMCAINCh B UCTOPUIO 3HAMEHCKOTo B aBrycre-ceHTsa0pe 1918r. briBiiee obpasnoBoe xo3siictBo CtporaHoa npeoo-
pasoBasiock B 3HaMeHCKUI coBxo3 "KpacHbiii 60eBUK", MOICOOHOE XO3HCTBO MOPOXOBOTO 3aBoja. B oxumaHum Ka-
3anKkux HaOeroB B cepeanHe 1918r. BaacTH 3BaKyHpOBAINCH U3 CElia, YTO MPUBEIO K Pa3rpalbiICHUIO HACEICHUEM HE
TOJIBKO MECTHOTO XO3SiCTBa, HO ¥ 0apcKoi ycaanObl. 3HAMEHHUTAsE CTPOTAHOBCKAsi KOJUICKIIMS 9yTh OBUIO HE MCUe3ia.
JTnms x kouiy 1919r. paGoThl KHCTH BEJIMKMX MAaCTEPOB M3 3SHAMEHCKOTO MOCTYMWIH B I 'yOSPHCKHI Xy I0/KECTBCHHBIH
My3€eH.

B 1940r. Hayaroch HACTYIUICHHE Ha 3HAMEHCKYIO [IEPKOBb: MAMATHHK LIEPKOBHOM apXuTeKTypsl cepeaunbl XVIII
B. IOJUIEXKAJ CHOCY. Tpane3Hast Oblila B30pBaHa, HO OCTAIbHBIC YacTH XpaMa ycTosii. B 1946r. 001uCIoNKOM IPUHSIT
pelIeHne 0 CHOCE MOoypa3pyIIeHHOH HepkBu. OTHAKO MOHOCTHI0 3HAMEHCKUH XpaM pa3pylINTh Ha YAAJIOCh, CIIOBHO
OH COIPOTHBISUICS HEMPaBEIHOMY pelieHuo. 1 HeIHE KOJIOKOJBHs 0e3 KpecTa, KaK IMoraciias cBeva, IOJHUMACTCs Ha
OKOJIHLIE 3HAMEHKH.

VYcaneOnniit fom B 1928 — 1991rr. ncnosp30Baics B KA4eCTBE MIKOJBHOTO 3[aHUs, YTO IPHUBEIO K €ro OCHOBA-
TEJILHOM TIepeIUIaHUPOBKE. Y 3KUi KOPUIOp ObLT PACIIMPEH 3a CYCT MepeHoca CTeH. Kpyriibiii 3a) UCmoh30Baics Kak mo-
MEIICHHE U1 CIIOPTUBHBIX 3aHATHI. B moaBanax ¢ monynupKyIbHBIMA CBOJIaMH, TJIC PAHBIIEC OOUTAIH CIYXKObI U MPH-
ciyra, B 1930x rr. pa3Merianich y4eOHble MacTepckue. Bpemsi HacTosTenpbHO TpeOOBalIO PACIIUPEHHS HIKOIBHOTO
3nanusi B 1970x rr. Bo3BeqeHHbIE KUPIUYHBIE TPUCTPORKU UCKA3UITH BHEITHUN BH] JOMA.

Karactpoduuecknii yaap mo CTporaHoBCKO# ycaap0e ObIT HAHECEH CTPOUTEIBCTBOM THUIIOBOT'O 3/IaHUS IIKOJIBI HA
1200mecT B m3nyuyune Kapuana 3a 6apckum qomom. Bropikenue B ycaap0y CTpOoraHoBbIX, KaK M pa3pylicHHe 3HaMEH-
CKOH IIepKBH, OBLIIO COBEPIIIEHO MPHU aOCOIIOTHOM PaBHOMYIINH KUTeJIeH 3HAMEHKH.

C 1924r. rpadckuii 10M ¥ ApK BXOAWIHM B YKCIO OXPaHICMBIX FOCYIApCTBOM IMaMATHHKOB. CamoBas 4acTh I10-
MOJIHSJIA TIAPKOBYIO CUCTEMY. B 3TOM POCKONIHOM HPUPOJHOM OKPY)KEHUH TIaBEHCTBOBaN JaBopen. Ho B pesynbrare
OTBETCTBCHHOTO XPaHCHHS IOCYIAPCTBOM 3a 75 JIeT KOMITO3UIMOHHAs CTPYKTypa CTpOraHOBCKOH ycaabObl ObLIa OC-
HOBAaTEJIBHO pa3pyiueHa. To, 4To 0T Hee 0CTAIOCh, COXPAHUIIOCH HE OJlaroaapsi, a BOPEKH BCEM 0OCTOSTEIECTBAM.

Ceituac B ycaapbe 3arpspkckux-CTporaHoBBIX HaxonsTcs YIpasieHue neHcuoHHoro ¢onnga Poccuiickoit ®ene-
pauuu o 3HaMeHcKkoMy paiiony, OTIeln 3anucH akKTOB IPaXKJAaHCKOTO COCTOSHUS U 3HAMEHCKUH pallOHHBIA KpaeBeaue-
CKuil My3eH.

Kagenpa " Heropus u gumocogus’, TI'TY
VYIK 659.4
T 1O. Capyenxo”

CTPATEI'MTYECKOE IINTAHUPOBAHUE B BPEH/IUHT'E
MATA3UHA BUHHOM MPOJYKIUM "BUHOMAT'UA"

"Mo3r paccyIarolluii, Kenalomui, penalonnii — Becbh HaCKBO3b Oy/eT cocTo-
ATh U3 TOTO, YTO BHyIIEHO. BHymeHno Hamu!"
Omngoc Xakcian

B coBpeMeHHOI SKOHOMHUYECKOM Cpejie OPEH/IbI CTAHOBATCS BCE 00JIEe BaXKHBIMU JKU3HEHHBIMU OPHEHTHPAMHU — Y
HEKOTOPBIX COLMAIBHBIX TPYIII IPUHIIUI COOTBETCTBUS YPOBHS HOTPEOIEHHUS U COLMAILHOIO CTATyCa BO3BEIAEH B PAHT
HEMUCAHHOIO 3aKOHA, CTaTyC ONPEJENAET Bce — OT OpeHia MarasiHa, B KOTOPOM MOTPEOUTEN b COBEPIIAET MOKYIIKH, 10
OpeHaa aBTOMOOWIIS.

Tax uTo e Takoe OpeH/?

BpeHi — HEYTO BHPTYalIbHOE, HEOCSI3aeMOE, HO MO3BOJSIIOIIEEe KAK YBEIUUMBATHL TOPrOBYIO HAICHKY, TaK U MOJI-
HSTh CTOUMOCTH Ou3Heca B esioM. VIMEHHO OpEHIUHT Tereph SBISETCS KpPAcyrojibHbIM KaMHEM BCEeX Ou3Hec-
MPOIIECCOB HA MHOTHX PBIHKAX, U 3TO JAJICKO HE HOBOCTh. BPEHIUHT ONpeessieT BCe — OT Au3aiiHa 0 MUCCHU (UPMBI.

Bpenj — noHsitue abCTPakTHOE, 3TO HAMHOTO GOJIbIIIe, YeM BHEUIHUI BUJ WM (YHKIIMOHAIBHBIC XapaKTEPUCTHU-
Kd. DTO HE MPOCTO HAllle OTHOUICHUE K YeMy-TH0O0, 9TO Hallle MOHUMAHUE BBITOJ], KOTOPOE HECET HaM MOTpebieHre
OpeH/Ia, ¥ JKeJIaHUE 3TH BBITObI TOJIY4UTh.

PPaGora BEIMONHEHA 10 PYKOBOJCTBOM J-pa moauTt. Hayk, pod. TT'TY B.O. [TenpkoBa.



HeoOxoanMocTs B OpeHIMHTE TOPTOBOTO MPEANPHUATHS AUKTYETCS YCIOBUSAMH CETOAHANTHETO BPEMEHH, Koraa 0e3
HETO TMPUCYTCTBOBATh HA PHIHKE MPAKTUYSCKH HEBO3MOXKHO, B IPOTUBHOM CITy4ae OHO "TOTepseTCs” Cpeau aHaJIOTH4-
HBIX.

BpermuHr — noHATHE CIIOKHOE. DTO MHOTOYPOBHEBAs CTPYKTYypa, BKIIOYAONIas B ceOs pallOHAIBHBIE BHITOIH,
SMOLMOHANBHYIO TPUBJIEKATEIBHOCTh, YHUKAJIbHBIC TEXHOJIOTHH MPOM3BOJICTBA, KaHAIB PACIIPOCTPAHEHUS U MHOTOE
pyroe.

Jis co3nanus yaavyHoro OpeHAa B MEPBYIO OYEpEb MBI JOJDKHBI pa3paboTaTh €ro WAEOJOTHK). OMHCATh TO, YTO
HUMCHHO MBI OyZIeM CO3/1aBaTh, KOMY MBI OyJIeM 3TO IPOJaBaTh U MOYEMY MOTCHIUAIBHBIN MOTPEOUTENb OJKEH OyaeT
9T0 puoOpecTr. 1 ToNIbKO MOTOM pa3pabaThIBaTh BCE OCTAIBHBIC KOMIIOHEHTEI.

HUrak, onpenenum 00BEKT, HEICBYIO ayUTOPHUIO U IIPUYUHBI, TI0 KOTOPHIM MTOTPEOUTENb TOJKEH BBIOPATh HIMEHHO
HAIl OpeH]I.

OOBeKT OpeHINPOBAHMS — Mara3iH BUHHOW MPOJYKIMHU C [IECHOBOW MOJIUTUKOM, PACCYMTAHHON HAa COCTOSATEIBHO-
ro morpebutens. OMHAKO aCCOPTUMEHT M3 0oJiee NEmIeBhIX BUH TaKKe MPEICTAaBICH I MOKyIaTelIeH, T.e. MBI MOKEM
OXBaTHUThH KaK JOTOIHHATEIHFHYIO ayAUTOPHIO JIIOJICH CO CPETHUM MPOKUTOYHBIM MUHIMYMOM. 1103UIIHOHUPOBATE BHH-
HBIA OYTHK MBI JOJDKHBI Ha TeppUTOprH ropoaa [lomomsck.

OcHoBHas LienieBast ayAuTopusi — Jiroau crapiie 21 roma ¢ 1oxoaom Bbile cpefHero. IMeHHO Ha HUX MBI OyJaeM
OPHEHTHUPOBATh OCHOBHYIO pabOTy IO CO3JaHHIO OpeHa.

OyHZaMEHTOM /IS CO3JaHus OpEeHAa W BEKTOpa €T0 Pa3BUTHS SBISAETCS COYCTAaHHUE IEIEBOH ayIUTOPUH U IIEHHO-
CTCH, IPUCYIIIMX UMCHHO €i. DTH J1BA MOHSITHS SBJISIOTCS KJIFOUYCBBIMU B HICOJIOTHH OpEH/Ia Mara3uHa.

BaXHOCTh JIMYHOCTHBIX LIECHHOCTEH B OPCHIUHIE MOJTBEPKAACT U PsJl COBPEMECHHBIX aBTOPOB, TAKUX KaK MapKe-
tonioru Bukrop Tambepr u Auapeit bagsun, Dna Paiic u )xex Tpayrt. [lo ux MHeHHI0, moTpeOuTENH BEIOUPAET, PYKO-
BOJICTBYSICh KPUTCPUSIMHU COOTBETCTBUS OpPEHIAa U LICHHOCTH, KOTOPYIO OH UCIIOBEAYET B KOHKPETHOW curyarmu. Eciu
LIEHHOCTh, KOTOPYIO HeceT OpeHs, "pe3oHupyer” (COOTBETCTBYET CTEPEOTUIIAM LIEJIEBON ayJAMTOPHUHU) C IIEHHOCTBIO IMO-
TpeOHTENs, TO MPOAYKT IPHOOPETAIOT.

CymecTByeT IecATh pa3INIHBIX MOTHBAIIMOHHBIX TUIIOB TOBEACHHUS JIOAEH, KOTOPBIE 00pa3yloTCsl ONpeaeicH-
HBIMH IIEHHOCTSIMH JTHYHOCTH. OHH 1 334a10T HAIIPAaBJIEHHOCTh KOHKPETHBIX IEHCTBUI YeloBeKa.

Brigenss eHHOCTH, BayKHBIE IEJICBON ayJUTOPUH BUHHOTO MaraswWHa, aBTOpP CTaThM OCHOBHIBAJIACH HAa KOHIIETI-
nuto [IBapma-buiicku n crpownia OpeHT O pe3yabTaTaM MOJyYeHHOW MOTHBAIIMOHHOW THUTIOJIOTHH MOTPEOUTENST BUH-
HOM TIPOAYKIMM MaraswHa: BJIACTH (IOCTHKEHHE COIMABHOTO CTATyCa, MPECTIKA M TPEBOCXOJCTBA HAJ JIFOABMH),
JOCTIXKEHUE (IOCTHKEHUE JIMYHOTO YCIeXa, MOJyYeHHe COIHAIbHOTO O00pEHHst), reJOHI3M (4yBCTBEHHBIC HACTAXK-
JICHUS, YIOBOJIBCTBHS), CTUMYJIUPOBaHKE (IIOJHOTA )KU3HEHHBIX OIYIICHU#), camoperysius (He3aBUCUMbIE MBICITH U
JIECTBHE, caMopeau3anus), 6€30macHoCTh (CTabUIBHOCTH, 6€30MACHOCTh, TAPMOHUS OOIIECTBA, CEMbH U YEJIOBEKA).

B Hamem ciydae Mbl JOJDKHBI CO3/1aTh JIUTHBIA MarasiH BUHHOW TPOIYKIMH, BO3JACHUCTBYS Ha TOJACO3HAHHE U
aCCOIMATUBHOE BUCHUC MMOTPEOUTEIIS.

Muccus ¥ KOPIIOPATUBHBIN KOJICKC TAKKE SBISIOTCS COCTABIISIFOIIUMHE UICOJIOTUICCKOTO BO3ICHCTBUS OpeH Ia.

Muccus KOMIaHAN — 3TO CEPbE3HBINA IpoIece, NpY MPaBUIBHON OpraHW3aldyd KOTOPOTO MOXXHO MOTHBHPOBATH
COTPYIOHHUKOB, MIOBBICUTh KOHKYPEHTOCTIOCOOHOCTH Ha phIHKe. COo3qaHNe MHUCCHHU BaXKHO I OpeHOMHTa, TaKk Kak OHa
oTpeseNsIeT UACOIOTHIO OpeH a, IPUIAET eMy CyTh — OCHOBY NpeOBIBaHMS Ha pHIHKE. Ecy Takas OCHOBa OTCYTCTBYET,
10 85 ... 95%0peHI0B MPOCTO MPEKPAIIAIOT CBOC CYIICCTBOBAHME B MICPBBIMA KE IO KHU3HH.

Muccus BUHHOTO Mara3uHa: "] JTaBHBIH OKa3aTe b HAIIEToO yCIexa — yIOBJIETBOPEHHE MOTPEONTENS KaK OT ICHHI,
TaK ¥ OT aCCOPTHMEHTA M KadecTBa ToBapa'. Muccus mpeanpusTis IMeeT, B OCHOBHOM, PallMOHAIBHBIN XapakTep, T..
BO3JICHCTBYET HAa CO3HATEIILHBIA YPOBEHB MOTPEOUTEIIS, TACT eMy HEOOXOIUMYIO MPAKTUICCKYIO HH(OPMAIHIO.

KopropaTHBHBII KOJEKC TOXKE BXOIUT B COCTAB HICOJOTHH OpEHIMHIA, BO3JCHCTBYS B OCHOBHOM Ha BHYTPCH-
HIOIO ayJUTOPHIO, T.€. COTPYIHHUKOB MarasuHa. OH 0ObeAMHSACT B ceOc MHPOPMALIUIO O CTPATETUH, ACTAILHOM OITUCA-
HUM OHM3HEC-TIPOILIECCOB, CO3JaET SMHOC TOHMMAHKE IIeJICH U 3a7a4cii COTpyAHUKaMu opranu3anui. KoprnopatuBHbIi
KOJICKC HE SIBIIICTCS MyOJIMYHBIM JOKYMCHTOM.

OmnpenenyB UACOJIOTHIO OpeHIa, Mbl HACHTH(GHIIIPYEM OOBEKT, T.€. CO3aeM aTPpUOYTHI, MO KOTOPHIM ITOKYIATEIH
OyayT y3HABaTh HAIl Mara3uH.

ATpuOyTHI — BCE OCs3aeMble MJIM 0CO3HABaeMble 0COOCHHOCTH, HACHTU(OUIMPYIONHE OPEH ] U TOHOCSIIIHE JI0 TO-
TpEOUTENS T€ BBITOJBI I OCOOCHHOCTH, KOTOPBIMHU 3TOT OpeH | 00NaaeT: Nu3aifH, Ha3BaHUE, CJIOTaH, peKJIaMHOe CO00-
IIEHHE W Tpoune coctapisromue. OQHaKo, BEIOPaB TeHEPAIBHYIO JIHHUIO, COSIUHSIONIYIO BOSAWHO aTpUOYTHI, MBI HE
MOJKEM IPUBECTU NOTPEOUTENS K OTHOM eI — MPUHSTH PEIIeHre O MOKYITKEe MMEHHO B HaIlleM MarasuHe. B yciioBmsx
KOHKYPCHTHOW Cpe/ibl OJTHOW HIICOJIOTHH OpeHa HEeIOCTaTOYHO, 3/1eCh B 0OpH0Y 3a BEDKMBAHHE BCTYIAKOT JIBE CTPYK-
TYpBI — MO3UIIMOHUPOBAHUE U IMOIIMOHUPOBAHUE.

Io3nnuoHUpOBaHMe MMOIPa3yMEBACT HA0OP pAIlMOHAIBHBIX MPEUMYIICCTB OpeH/a, KOTOPBIH MO3BOJISET 3aHSITh
OTPE/ICIICHHYI0 TO3UIUI0 B CO3HAHWU MOTpeOuTeNns. [10CKOIBKY MBI CTPEMHMCS CO3lIaTh IPHUBIICKATEIBHBIH 00pa3
BHHHOTO Mara3uHa, B IIEPBYIO0 OYEpEb HYXKHO ONEPUPOBATh PAIIMOHATIBHBIME JOBOJIAMH. VHBIMH ClIOBaMH, OTpeOH-
TEJb TOJDKCH MMOHMMATh BBITOJy IMOKYIKH NMEHHO B HAIlleM MarasuHe, a He B KaKOM-JIH00 JApyrom. J{jst 3Toro Msl BbI-
SIBJISIEM OTIpeJIeNICHHbIC " (QUIIKHU'', OTJIMYAOIINE HAIl Mara3uH OT aHAJIOTUIHBIX.

1. Yzao6crBo. BuHHBINA Mara3wH pacrojaracTcsl B TOProBO-pa3BieKaTeIbHOM KoMIuiekce "OCTpOB COKPOBHIN ',
HaXOJAMIeMCsl HEMHOTO B OTHAJICHUH OT IIEHTPA, CIEIOBATEIBHO, KHUTEISIM OKPY)KAIOIIETO MUKPOpaiOHa MPEAIIOYTH-
tenbHel nocemats TPK Henomaneky oT moMa, Hexenu e3uTh 3a MOKYIKaMU B JPYTroe MECTO.



2. Accoprument ToBapa. ByTuk pacnonaraet OrpoMHbBIM aCCOPTHMEHTOM TOBapa OT HEJOPOTHX BHH JI0 DJIUTHOU
TIPOAYKITHH.

3. KauecrBo ToBapa. Mara3uH rapaHTHPYET Ka4eCTBO MpeaaaracMoi MpoIyKIIKH.

4. [lemoBasg mommrrka. Hamn MarasuH B IEPBYIO OYepels PEaH3yeT AUTHYIO MPOAYKIIHIO, HO MBI HE 3aBBIIIAEM
IIeH.

5. Oobcryxnsarme. B BuHHOM OyTHKe pabOTAIOT MOATOTOBIEHHBIC BEKIIMBBIE COTPYIHUKH, KOTOPHIE CITIOCOOHBI
IIOMOYb B BBIOOPE BHHA K Y)KHHY WJIH B TIOJAPOK.

6. Crums ogopmienns. ByTHK pasieleH Ha CEKLHUH CTPaH-IPOM3BOIUTENEH, YTO OOJIETYHUT MOMCK MOKyHaTess
HMMEHHO TOT0, YTO OH X04YeT IpHodpecTy.

[To MHeHMIO aBTOpa, K MO3MIMOHUPOBAHHIO MOXKHO OTHECTH MCTOPHIO CO3IAaHUs MarasMHa M BHJCHHE €ro Jailb-
Helmero pa3suTus. McTopus BHHHOTO MarasuHa SIBISICTCS IMYOJUYHBIM JOKYMEHTOM U MpeIHAa3HAYCHA BBI3BIBATH JI0-
BepUe K OpPraHM3allMy CO CTOPOHBI MOTEHLMAIbHBIX KINEHTOB. BujeHue onpenessieT BEKTOp HalpaBiCHUS Pa3BUTHS
6musHeca. Bee 310 monmokuTenbHBIM 00pa3oM BIHSET HA MUK Mara3wHa, IPUIaeT eMy 3Ha4AMOCTh, COJMIHOCTB, OC-
HOBATEJIBHOCTH, HAZIG)KHOCTh — T€ IIEHHOCTH, KOTOPHIE IIEHUT HAIlla IIeNieBasi ayAUuTOPHSL.

[To3unmonnpoBaHue ecTh pallMOHANbHAS IPUYHHA TOKYNKH. Eciy no3nimonnpoBanyme areumpyeT K HameMy co3-
HAHUIO, TO IMOIMOHMPOBAHHE — TO BO3ICHCTBHE HA IMMOACO3HaHWE NOTpeOuTens. [Ipu KOHTaKTe MOTpedUTeNs ¢ Ka-
KUM-JIN00 W3 aTpuOyTOB OpeHAa OH MOJDKEH HE TOJIFKO MOHMMATh PAllMOHAIBHBIC BBITOABI, HO W YyBCTBOBATH IICH-
HOCTB, OJIMIIETBOPEHHEM KOTOpOil sBisieTcst Opena. B manHOM ciydae — 310 camonroOoBaHHE MOTPEOUTENs, €ro Top-
JIOCTh COOCTBEHHBIM BBICOKMM CTaTYCOM IIPH MOKYIIKE TOBapa u3 OyTHKa.

HauneMm c Ha3BaHUs MarasuHa, KOTOPOE I10 3aMbICITY JOJDKHO OBITH C HAJIETOM 3JIMTHOCTH, MSITKUM U 3aBOPAXKHU-
BAIOIIUM [0 3ByYaHUIO M OTpaxkaTh cneuuduky Oyruka. TakoBeM ctano "BunoMarus". IlepBas yacte Ha3BaHUS Ha-
NPSMYIO OTpaXKaeT HAIIPaBIEHHOCTh Mara3uHa, BTOpasi — CO3/1aeT HEKUIl OpeoJI 3araJIoyHOCTH, 3By4aHUE B 1EJIOM IpH-
STHOE.

Bropas 3amada — mpumyMathk ClOTaH I BEIBECKH M JUII peKJIaMbl. BBUIO pemieHo menaTe aKIeHT Ha TTO3UTHB-
HOCTH, CBsI3b C BeKaMH (TPaJHIIMOHHOCTh M HAJEKHOCTH) W MOANCPKUBATh HEKYIO MHTPHUTY 32 CUET 3araJl0YHOCTH. B
UTOT€ YIPABJIIONINI Mara3uHa BeIOpaia TpH MOHPABUBIIMXCS € CJIOTaHa C yISTOM BBIIICTICPEUHCICHHBIX KPUTEPHEB:
"MpBI mapuM BaM BOJIIEOCTBO HaciaxjaeHus', "Xopollee HACTPOGHHE — ¢ HaMH 3TO Tak mpocTo”, "Hamurok Goros
ommwke, ueM Bol gymaete”. (ITocaequuii ObIIO PELIEHO UCIIOIB30BATh JJIsl BEIBECKH. )

DMOITMOHATILHOE BO3JIEHCTBHE OBLIO PEIIEHO MPUMEHHUTh B B TpapUIeCKUX N300paKeHHsIX, a UIMEHHO, B JIOTOTHIIE
M MakeTe BBIBECKH. JIJISl TOTO aBTOP MCIIONB3YET MCHXOJIOTHIO BO3ICHCTBHS 1IBETOB: OOPMOBEIH (IIBET KPACHOTO BHHA —
yKa3bIBaCT Ha CICLHAINU3HUPOBAHHOCTh OyTHKA), 30J0TOH (OOMH M3 LIBETOB MPECTHKHOCTH), cepblil (pasbaBisieT codve-
TaHue OOPIOBOTO U 30JI0TOTO [[BETOB).

Jlst mporBeTaHUs Mara3uHa BaKHO TIPHUIATh eMy 'JHUI0", KOTOpPOe y3HaBaJIOCh ObI MOTpeOUTeNeM, penonpee-
JISIsL €70 BBIOOD B HYXKHYIO ISl KOMITAHHH CTOPOHY. VIMEHHO 103TOMY OBIIIO Tak Ba’KHO CTHIIM30BATh MarasuH, IpeBpa-
TUTB €ro U3 OE3BIMSIHHOTO TaBWIIbOHA B BUHHBIN OyTHK "BunoMarns".

YuuThIBasg EHOBYIO MOJIUTHKY Mara3iHa, HalpaBJIEeHHYIO Ha JIIOJEH ¢ JOXOIOM BBIIIE CPEIHETO, MBI TaeM HaIIen
LIEJIEBOM ayTUTOPUH Ty CTEIICHb CTATYCHOCTH, K KOTOPOW OHH CTPEMSITCSI, TEM CaMbIM yJOBJIETBOPSS UX IOTPEOHOCTE B
caMmopeanu3alniy myTeM noTpeOeHuss OpeHI0BaHHON MTPOLYKIINH.

Kagpenpa" Cpaszu ¢ obmecrBenroctsro’, TI'TY
VIK 621:167
MLE. Co.ronoB, Jle Muup u 3yur, Yan Hrox Tyan Ang”

COOTHOIIEHUE ®YHIAMEHTAJIBHBIX U IIPUKJIAJTHBIX UCCJEJOBAHUI B MAIIIMHO-
CTPOEHUH

B coBpemenHoli (unocodun HAYKH M TEXHHKH 0c000€ 3HAUCHHE TpHoOpeTaeT mpobdiaemMa cooTHOIeHHs GpyHa-
MCHTAJIBHBIX U MPUKIATHBIX UCCICAOBAHUI B PA3JIMYHBIX OTPACISIX MPOMBINUICHHOCTH. L{enb yHIaMeHTanbHBIX HC-
ClIe/IOBaHuil — Mo3HaHKe 0A3MCHBIX 3aKOHOB MTPUPO/IbI, OOIIECTBA U MBIIUICHHS, a MPUKIIAHBIX — IPAKTHYECKas peasu-
3al|sl Pe3yJbTATOB JIEATEIbHOCTH (BYHAAMEHTANBHBIX OTpaciel Hayku. B (yHIaMeHTalbHBIX HayKax BbIOOp HAmpas-
JICHHSI UCCIICIOBAHUS OMPECIACTCS, MPEKC BCErO, BHYTPCHHEH JOTMKON UX Pa3BUTHS M BO3MOXKHOCTSIMH OOILCCTBA.
B npuknagHpix — 3anpocamu OOIIECTBa, CTOSIUMU Mepel HUIM TEXHUYECKUMHU, IKOHOMHUUYECKUMH M COLMAIbHBIMH 3a-
navamu [5].

Jenenuie uccinenoBanuii Ha PyHAAMEHTAIBHBIC U MPUKIIAIHBIC TOCTATOYHO YCIOBHO, TaK KaK OTICIBHBIC PE3YIib-
TaThl (PYHIAMCHTAIBHBIX MCCIICAOBAHUA MOTYT MMETh HEMOCPEACTBCHHYIO MPAKTUYCCKYIO LIECHHOCTh, a B PE3yJIbTaTe
NPUKJIAAHBIX UCCICIOBAaHUH MOTYT OBITh IOJIy4eHbI Hay4dHbIE OTKPHITHS. OIHMM M3 BaXHEWIIMX COBPEMEHHBIX Ha-
NpaBJICHUN Pa3BUTHS TEXHUYECKUX HAYK SIBISICTCS MallMHOBeAeHNe. B3aumopeiicTBys ¢ qpyruMu 6a30BbIMH HAIpaB-
JICHUSIMA €CTECTBEHHBIX HayK, MalIMHOBe/AeHHE (POpMHUpYET HAydHYIO OCHOBY pPELICHHs MPOOJIeM MAalIMHOCTPOCHHUS

[1].
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OOpaTHBIINCH K UCTOPHUHU PA3BUTHS HAYYHBIX MCCICIOBAHMI B MAIIMHOCTPOCHHUHU, MBI BEISICHHIIH, YTO COOTHOIIIE-
HUe (pyHIaMEHTaIbHBIX U MPUKIATHBIX NCCIICAOBAaHUN B ATOM OTPACciIi HE 0CTABAIOCh HEM3MEHHBIM. Heo0xoauMocTh B
MaITHHHOM HM3TOTOBJIEHUW METaJUIMYSCKUX JeTajeil MaIlWH, MPOsSBUBIIAAICS B MOJHONW Mepe ymib B konme XVII —
nepBoit gerBepTu XIX BB., MOCITYKIIIa MOITHBIM UMITYJIBCOM ISl 3aMeYaTeNIbHBIX OTKPBITHH U m300peTeHnii. Tak, Ha-
koruieHHbIH B XVII B. OIBIT KOHCTPYHpPOBAaHUS MENTKHX 3yOOpE3HBIX CTAaHKOB YacoBoro mpousBozactsa B XVIII B. Obln
MIEpPEeHECEH Ha M3TOTOBJICHNE KPYITHBIX CTAHKOB, IPEIHA3HAYCHHBIX IS POMU3BOACTBA 3y09aThix KoJec. [IpuHII BO3-
BPaTHO-MIOCTYNATEIFHOIO JABMXKCHHS PE3lia WM W3JCIHS, JICTIIUI B OCHOBY CO3JIaHMs CTPOTaIbHBIX CTAHKOB, BO3HHUK
U3 ONbBITa aHIVIMHCKUX PEMECICHHUKOB, BhicTparuBaBimx B XVIl B. MOIHBIC y30pHI HA YepPEHKAX HOXEH. Beiarommii-
cs mexanuk nepsoit monoBuHb! XVIII B. A.K. HapTOB CKOHCTPYHPOBAI U MOCTPOUI MAIIIMHBI, UMCBILUE BCE 3JICMEHTHI
COBPEMCHHBIX HaM MPOJIOJBHO- M MOMEPEYHO-CTPOTATBHBIX CTAHKOB. biaromapst ero MCCIieIOBaHHUSIM CTAJI0 BO3MOXK-
HBIM M3rOTOBJIEHHE HHCTPYMEHTOB C TOYHBIMU IJIOCKOCTSMU JUTsl HaydHOH paboTsl [3].

B cepenune XVIII B. B pe3ynbraTe NepBBIX TCOPETUUCCKUX MCCICIOBAHUI B MAIIMHOCTPOCHUU POJMIIACH TEOPHUS
mporiecca pe3aHus.

Co BTOpOi#i monoBuHBI XX B. CJI0XKHO MPOBECTH YETKOE pasfesieHue MEeXIy (GyHIaMEHTATbHBIMU U TIPHUKIIATHBI-
MH HCCIIeTIOBAaHUSAMH B MAIIMHOCTPOCHUH. AHAIN3 JalbHEUIIIeH HCTOPUS UCCIIEOBAHMIA B 9TOH OTPACITH MTPOMBIITUICHHO-
CTH JAEMOHCTPHPYET UX TECHYIO B3aUMOCBS3b M B3aMMO3aBUCUMOCTh. 1864 r. — nccienoBanue (paHIy3CKOro yu4eHOro
Jlxoccennst 0 BIMSHHM TEOMETPHH pes3la Ha cuity pesanus; 1868r. — uzyuenue J[.K. UepHOBBIM CTPOCHHUS METAIIOB H
paspaboTka ocHOB MeTautyprun; 1893r. —eeixon kauru K.A. 3BopsikuHa "Pabora u ycwine, HeOOX0AUMBIE IS OTIE-
JICHHUS METAJUTUUCCKUX CTPYkeK', e Oblia MpeUIosKeHa CXeMa CHII, ICHCTBYIOIIMX Ha Pe3ell, C YYETOM CHJIbI TPCHHS
Ha mepenHed u 3amHedt moBepxHOCTX; 1905 — 191Qr. — uccnenosanus H.H. CaBUHBIM BIHSHUS CMa30YHO-OXJIAXK-
JIAroLel XHUIKOCTH Ha IpoLiece pe3aHus U KadyecTBO o0paboTanHOM noBepxHocTH; 1914T. — myGnukanus padotst b.I'.
Coxonosa "O ¢opme 00qUpOYHBIX pe3LoB”, a Takxke pabora "SIBIeHUS, TPOUCXOISIIINE MTPU PE3aHUHM METaJUIOB" Mac-
Tepa MEXaHUYCCKUX MacTepckux lleTporpazckoro nmonutexuuueckoro uaetutyta S1.IN. Ycauesa, BriepBbIe IPHUMEHUB-
IIETO MUKPOCTPYKTYPHBIN aHAJTN3 KOPHEH CTPYXEK, O3BOJMBIINNA YBUACTh INIOCKOCTH CKAJIBIBAHWSA M CABHTOB BHYTPH
AJIEMEHTOB CTPYXKH. Hagamo pabGotam coBerckoro mepuozaa Obuto mojoxeno A.H. UemocTKkuHBIM, pa3pabaThIBaBIINM
TpoOIIeMy BITHSIHHS Pa3MEPOB CTPYKKH Ha YCHITHE PE3aHust MeTauios [4].

IIpocToe mepeunciaeHre HCCIeyeMBIX B IIOCIIEBOCHHOE BpeMs IMPOOIIEM M0 TEOPUH Pe3aHMs METAUIOB HATJISTHO
CBUJICTEIILCTBYET O COJIMHOM HAYYHOM MOTCHIMAJIC YUCHBIX U MHKCHEPOB. Ne(hOPMHUPOBAHUE MOBEPXHOCTHBIX CIOCB
MeTaJuia B Mpolecce pe3anus, pu3ndeckre OCHOBBI TCOPUH PE3aHUS METAJIOB, MEXaHU3M IIACTUYECKOH nedopmanmu
IIpH pe3aHuu MeTauioB U 1p. OCOOCHHO MOKa3aTeleH B ATOM IUIaHE U PSIIl UCCIECJOBAaHUH 1O BOIIPOCAM TEIUIOBBIX SB-
JICHUH ¥ U3HOCA PEXKYIIETO HHCTPYMEHTA.

B oxTs10pe 1954r. Ha ceMuHape MO BOMPOCAaM TCOPHUH BBICOKOIIPOU3BOIUTEIHLHOTO PE3aHMs METAJUIOB KOMHUCCHUS
10 TEXHOJOTHUH MAaIlIMHOCTPOSHUS MPU MHCTUTYTe MammHocTpoeHuss Akamemuun Hayk CCCP oco6o oTMerwia pob
HOBATOPOB, HCIIONB3YIOMINX B MPAKTUIECKOH padoTe 3NIEMEHTH HAYYHBIX JOCTIDKEHHH, YTO, B CBOIO OYEpPEb, CIIOCO0-
CTBOBAJIO Pa3BUTHIO TCOPETUYCCKUX M IKCICPUMCHTANBHBIX UccienoBanuid. [TomuepkuBaics u gakt Bce Oosee riry0do-
KOTO M3yUYeHHsI YUCHBIMH JOCTHKCHHAH HOBATOPOB, COMOCTABIIIONINX TH JOCTIKCHUS C TaHHBIMU HayKH H OTOWparo-
IIAX TO HOBOE, YTO MOKET IIOMOYb PA3BHTHIO TEXHHKH M TIPon3BoaCcTBa [2]. COBpeMeHHOE COCTOSHIE HAYKH O PE3aHUH
METAJUIOB XapaKTEePHU3YyeTCs IIyOOKHMMH UCCIICIOBAHUAMU (DU3UKO-XHUMUYCCKHX SIBIICHUIA B 30HE PE3aHMUs, HCCICTYIOTCS
MPOIECChl B3aMMOACUCTBUS 00padaThiBAEMOro MaTepuaia W WHCTPYMEHTA, HOBBIC MHCTPYMCHTAIBHBIC MAaTCPUAIIBI,
HCCIIEAyeTCS CBEPXCKOPOCTHOE pe3aHMe.

SIBnsisch MPUKITATHONW HAYKOW, TEXHOJOTHS MAIIMHOCTPOCHHS HMEET 3HAYUTEIBHYI0 TCOPCTHYCCKYIO OCHOBY,
BKJIIOYAIOIIYIO B €05l yYEHUE O HKECTKOCTH TEXHOJIIOTHYECKOI CHCTEMBI, TOYHOCTH IIPOLIECCOB 00pabOTKHU U JIp., a TaK-
e TEOPHIO KOHCTPYKTOPCKHX U TEXHOJIOTHIECKHUX 0a3 M ApyTHe TEOPETHUECKUE Pa3/Ieibl.

IlepBbic comuaHbBIC TEOPETHUYCCKUE HCCICAOBaHMS B TexHonoruu MmamuHoctpoeHus B CCCP mpowsBoawnu B
1930 — 40e rr. B 310 Bpems pa3zpabaThlBAIMCh MPHUHIMIBI THITU3AIMN TEXHOJOIMYECKUX MPOIIECCOB M OCYIIECTBIIS-
JIOCh MX MPAKTHIECKOE BHEAPEHHUE; HAUMHACTCS pa3paboTKa Teopuu 0a3upoBaHUs 3arOTOBOK MPHU WX 00paboTKe, n3Me-
peHuH B cOOpKe; CO3MAI0TCS METOJIBI pacdyeTa MPUITYCKOB Ha 00paboTKy. Torna e HaYnHAIOTCS Pa3pabOTKU pacyeTHO-
AHAIMTHYCCKOTO METOJA OINPEICIICHUS MEPBHYHBIX MOTPEUTHOCTEH 00paOOTKU 3arOTOBOK M METOIOB HCCICIOBAHUS
TOYHOCTH 00pabOTKH Ha CTAaHKAX C MPUMECHEHHNEM MaTEeMaTHUECKOW CTATUCTHKH U TEOPUHU BEPOIATHOCTEH.

K 1970w rr. copmupoBasiach COBpEMEHHAsI TCOPHs TOYHOCTH 0OPabOTKK 3ar0TOBOK, Pa3BUBAIKCH W IITHPOKO
HCTOJIB30BAJIMCh METOABI MAaTEMAaTUYEeCKON CTATHCTUKU M TECOPHUH BEPOSATHOCTEW IS aHAJIM3a TOYHOCTH IMPOIECCOB
MeXaHU4eCcKoi 00paboTku u cOOpkU, pabOThl 000pyAOBaHKS U UHCTpyMeHTa. [IIMpOKO pa3BOpayMBaIiCh TCOPETHUYC-
CKH€ W 3KCIIEpHMEHTAJIHHBIC NCCIIEAOBAaHMA KauecTBa 00pabOTaHHOH MOBEPXHOCTH M MX BIWSHHA Ha BaKHEHIIHE JKC-
IUTyaTallMOHHBIC CBOWMCTBA AeTanell MamuH. GopMUpyeTcss HOBOE HaAyYHOE HAIPABICHUE — YICHUE O TEXHOJIOTHYCCKOU
HACJICJICTBEHHOCTH. Pa3BepThIBaIOTCS pabOTHI M0 W3YYCHUIO BIMSHUS JUHAMHUKH TEXHOJOTHYECKOH CHCTEMBI Ha TOY-
HOCTh MEXaHHUYECKOH 00pabOTKH, MEPOXOBATOCTh M BOJTHIUCTOCTh 00paOOTaHHBIX TOBEPXHOCTEH.

Iepuon passurus mammHocTpoeHus ¢ 1970r. mo HacTosIIee BpeMs OTIUYACTCS ITUPOKHM HCIOIh30BAHUEM JIOC-
THKCHUHU (YHIAMEHTAIbHBIX U OOIICHHKCHEPHBIX HAYK JJISl PEIICHUS TCOPETHYCCKUX MPOOIEM U MPAKTUYCCKUX 32124
TEXHOJIOTHH MAaIIHHOCTPOCHUs. Pa3nuduHble pa3mensl MaTeMaTHYeCKHX HayK, TEOPETHUECKOM MEXaHWKH, (QU3UKH, XU-
MUH, TEOPUH TIACTHIHOCTH, MAaTCPHATIOBEICHHSA, KPUCTAILTOTpa()i M MHOTHX JAPYTHX HAyK MPUHUMAIOTCS B KadeCcTBE
TEOPETHYCCKOH OCHOBBI HOBBIX HAIPABJICHUN TEXHOJIOTUU MAIIMHOCTPOCHUS, CYNICCTBEHHO TOBKIMIAs € O0Imui Teo-



pEeTHYeCKHil ypPOBEHB, YTO BEACT K PA3BUTHIO MIPHUKIIAJHBIX HAYK U SIBISETCS OCHOBOIIOJIATAIOINM B Pa3BUTHH MAIIWHO-
CTPOCHUS B IICTIOM.

HcTopus HayKH M TEXHUKH CBHICTEIBCTBYET O TOM, YTO 0003HAUECHUE TEXHUUECKOW HAYKH KaK MPHUKIATHOHN SB-
JIIETCST HE COBCEM KOPPEKTHBIM. B Hel mpoMCXOAsST HE TOJIBKO MPOIECCHl MPUMEHEHHsI 3HAHUH "dHUCTONW" HAyKH JUIS
peIIeHNs] KOHKPETHBIX TEXHUYECKUX 3aJ1a4, HO U BBIPAOOTKA HOBBIX 3HaHUil. Bce Ooinblee yncno ¢unocodon Hayku u
TEXHUKH TIPUICPKUBAIOTCA TOYKH 3PEHMS, YTO TEXHWYECKHE M CCTECTBEHHBIC HAYKH IOJDKHBI pPAaCCMaTPHUBATHCS Kak
paBHOIIpaBHBIC HAYYHBIC AUCHUIUIMHEL. TeXHUYEeCKHE HAYKH, OOCITy)XIBasi TEXHUKY, HAIIPABJICHHI HA TOIy9ICHHE 00BEK-
TUBHOTO, TO/IAI0IErOCsI COIUATBHOM TPAHCIISAIUK 3HAHUS [5].

K mavany XX croneruss MHKCHEpHAs JCSITEIBHOCTh B MAIIUHOCTPOCHUU IMPEICTABISACT COOOW CIIOKHBIA KOM-
IJIEKC PA3JIMIHBIX BUOB IEATEIHHOCTH — H300pETaTEIhCKOW, KOHCTPYKTOPCKOH, TPOSKTUPOBOYHOM, TEXHOJIOTHUECKOM
U T.. B TeXHUYECKUX HAayKax MOCTEHCHHO (OPMUPYETCS MOIIHBIA CIIOW (PYyHIAMEHTAIBHBIX HUCCICIOBAHUNA C IMPH-
KJIQIHBIMU IIETISIMH, KOTOPBIC IPOBOJSTCS B HHTEPECAX CAMOW TEXHHKH.

Js obecnieueHns NalbHEHIIEro HAYYHO-TEXHHYECKOTO mporpecca Poccnm ¢yHIaMeHTambHBIE W TPUKIIAIHBIC
pa3paboTku Poccuiickoii akajeMun HayK 1o TpoodieMaM MaITHHOCTPOEHUS B ONDKaNIIINE TOABI OYIYT COCPEIOTOUCHBI
HA CJICAYIONIMX HATPABICHUSIX: aHAU3 U CUHTE3 MAIIH U MEXaHU3MOB, pOOOTOB, pOOOTOTEXHUYCCKUX U aBTOMATH3H-
POBaHHBIX KOMIIEKCOB JUISI MAITHHOCTPOCHUS M TPAHCIIOPTA, TMHAMHKA, aKyCTHUKA, BHOPAIIMH MAIlIWH M TPAHCIIOPTHBIX
anmapaToB, JKUBYYeCTh W 0€30MacCHOCTh YeJIOBEKO-MAIlIMHHBIX CHCTEM, DPTOHOMHKA M DKOJOTHS CHCTEM ' YeIIOBEK—
ManmHa—cpeaa” u T.0. [1].
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NHHOBAIIMOHHBIE MPOEKTHI B 3IPABOOXPAHEHUMU.
OBOCHOBAHME HEJIECOOBPA3ZHOCTU BHEAPEHUA
NHHOBAIIMOHHOTI'O IMPOEKTA 11O TIPOU3BOJACTBY

HOBOI'O IPUBOPA "BUOCKAH"

B coBpeMeHHOI 9KOHOMHYECKOI CHUTyallny MEJUIIMHCKHE YUPEKICHHS BBIHYKICHBI HCKATh JAOTIOJHUTEIIBHBIC HC-
TOYHUKH (DMHAHCHPOBAHUS M3 TOCyJapcTBEHHOro Oroiykera. IIOMCK HOIOIHUTENBHBIX UCTOYHUKOB (DMHAHCHPOBAHUS
CBsI3aH, B TOM YHCIIE, M C BHEJPEHHEM HOBIIECTB, HHHOBAIMIA, T.€. HOBBIX NIPOJYKTOB, YCIYT WM TEXHOJOTHHA. B cBorO
ouepenib, BHEAPEHUE NHHOBAIMHN TpeOyeT 000CHOBaHUS YKOHOMUIECKON 11eJIeCO00Pa3sHOCTH pa3pabOTKH, MPOU3BOJICT-
Ba W MPOJAXH HOBBIX INPOJYKTOB, YCIYT WJIM TEXHOJOTHI — a 3TO Kak pa3 M SBJISETCS NPEAMETOM PAcCMOTPEHUS Ha-
CTOSIILIETO UCCIIEOBAHMUS.

Wrak, nenpio paboThl ABIsieTCsl 000CHOBAHUE LIEJIECOO0Pa3HOCTH BHEAPEHUSI HHHOBAIMOHHOTO IIPOEKTA I10 Mpo-
N3BOJICTBY HOBOrO nprbopa "bruockan", npoBozsiiero tuarHocTuky no meroxy P. dosurs.

Jnist ToCTHXKEHMsI 3TOH LelH B paboTe PeIaroTCsl CIEAYIOIHIE 3a1a4H:

1. Pa3paborarb COGCTBEHHYIO MO/IEINb OLCHKHU 3((EKTUBHOCTH HHHOBAIIOHHOTO IIPOEKTA.

2. ITIpoBecTu cpaBHHUTEIBHOE OIMCAHNE CTAHAAPTHON M IpearaeMoil MoJenu OneHKH 3G GEeKTHBHOCTH HHHOBA-
LIHOHHOTO IIPOEKTA.

3. s paccMaTpuBaeMOro WHHOBAI[MOHHOIO MPOEKTa — MPOU3BOACTBA Mpubopa "brockan" — MpOBECTH OLIEHKY
3¢ PeKTUBHOCTH 110 00€MM METOJMKaM, CTAaHAAPTHON M pa3pabOTaHHOM B HacTosIIeH pabore.

CrangapTHasi MOJeJIb NPeINoJaraer:

1) pacuer kodddunrenta yncToil npuseaeHnoi croumoct (NPV);

2) pacuet unaekca perrabenpHocTH HHBecTULHH (P);

3) pacuer BHYTpEeHHEH HOPMBI IPUOBLIN MK HOPMBI peHTabenpHocTH nHBecTulnu (IRR);

4) mpuHSATHC PELICHUS PeaIn3alin MPOeKTa.

IIpenaaraemas ke MoaeJb PeaNoJIaraer:

1) oueHKY KOHKYPEHTHBIX MPEHMYLICCTB ToBapa (YCIyru), MpeaaaraeMoro pacCMaTpHMBacMbIM MPOEKTOM (Tabur.
1, puc. 1);

PPaGora BEIMONHEHA 10 PYKOBOJCTBOM KaHI. TeXH. HayK, fou. TI'TY E.A. JleonTsena.



2) OIIEHKY €MKOCTH PbIHKa COBITa, HA KOTOPBIA OPUCHTHPOBAH PAaCCMATPHUBAEMBIi TIPOCKT, BKIFOUYAONIYIO B ce0s
B KaQueCTBE OCHOBHOTO MOKa3aTessi NpOrHo3 oowema npogax (tabi. 2, puc. 2);

3) pacuer mPOM3BOACTBEHHON MOIIHOCTH, HEOOXOAUMOM IS peaan3alii MPOEKTa, W €¢ COMOCTaBICHHE C TPO-
THO3HUPYEMBIM 00bEMOM IPOJIaK;

1. Xapakrepucruku npuéopa " buockan"
B CPAaBHEHHH ¢ KOHKYPHPYIOIINMH Pa3padoTKaMu

CaoiicTBO Peterlln_k Kindling Crapt- Buockan
Electronics 1
KomnaktHocTh 1
MOOHIBHOCTD - - - +
Paborta ¢ OBM + + + +
Pa6ora 6e3 3BM - + + +
IIpocroTa B
obparnieHnn - - - +
JlomomHATE THHBIE
GbyHKIIIH + + + -
Bo3moxHOCTD
paboTaTh 6e3
CJIO’KHOW HACTPOMKHU — — - +
OrtcyTcTBHE
JIOTIOJTHUTEIbHBIX
3aTpaT Ha
o0ciyKMBaHHE - - - +
Iena US$ 20 000 5000 ... 6000 140( 141
s VeTpolicTBO IIOUCKa H3amepurenpHbIl @
BAT YCIIINTENb >
9J‘IeMeHT MUTAHUS /L DIUMEHT IMATAHIS
¥
Jlenurens Jlenurens ATTeHIaTOp
YacTOThbI E— TaCTOThBI BLIXO/HOT'O —
0,S... 10Ty 0.9-10T'1 Hall psKEH IS
Puc. 1. CtpykrypHas cxema npudopa " buockan"
2. CTaTuCcTHYECKHE JaHHbIE 0 HAJTUYHH MPUOOPOB,
peaausywomux meroa P. ®onas
Tox t £ y vt
2007 1 1 220 220
2008 2 4 320 640
2009 3 9 470 1410
Yt=6 YF=14 Yy=1010 | Yyt=2270
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Puc. 2. Tennenuus cnpoca Ha npudop " buockan'
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Puc. 3.T'paduk 6e3y0bITOUHOCTH (TOUKA 6e3yOBLITOYHOCTH)

1) pacuer HEOOXOIUMOTO IS PeATM3aLMH IPOEKTa 00beMa HHBECTHIIIIA;

2) pacuert "Touku 6e3yOBITOYHOCTH", T.€. KPUTHIECKOTO ISl OKYIIAEMOCTH MPOEKTa 00BbeMa BBIMTyCKa MPOIYKIIHA
(puc. 3);

3) pe3roMHUpYIOIHii pacyeT OCHOBHBIX MMOKa3aTesiell MPOeKTa, TAKUX Kak MPHObLTH (BaloBas W 9HCTast); peHTa-
O€NBbHOCTD NMPOAYKIMHU; PEHTA0EIbHOCTh (POHJIOB; MOJIHAsT CeO0ECTOMMOCTb; TPYA0EMKOCTh; IPOTHO3UpYeMasi LieHa Ha
NPOJXYKIHUIO; KPUTHUECKHH 00beM NPOJaXxK U BhINTYcKa, 3()(EKTUBHOCTh KAIIMTAIBHBIX BJIOXXECHUH; CPOK OKYIIaeMOCTH;
3anac (PMHAHCOBOM MTPOYHOCTH,;

4) npuHATHE PElIeHHUsI 0 peanu3auny (MM OTKIOHEHHUIO) IPOCKTa.

OnHUM U3 OCHOBHBIX PE3yJbTaTOB aHAIN3a IPOEKTa 110 JIF000H Mozenu siBisiercst rpaduk ero 6e3yosiTouHocty. B
HameM ciydae rpaduk 0e3yObITOUHOCTH TIOKa3bIBAET, YTO MPOEKT OKymaeTcs mocie Beimycka 39510 npubopa, Torna
KaK IT0 [UTaHy FO0BOH BBIIMYCK MPEANOIaracTcst HaraauTs B 00beme 607 mpudopos.

CpaBHeHue pe3yJibTaToB IPUMEHEHHs MOJIesIeil IpuBeieHo Ha puc. 4 — 6.
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Puc. 4. Yncras npusBeaeHnas croumoctsb npoexra (NPV),y. e.
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Puc. 5. Unekc peHTa6e1bHOCTH MPOEKTA
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NAANNSNNY

HEeoOXoAnMas JUIs  CYIIECTBYFOIIAs JUIS
6€3yOBITOUHOCTH  JTAHHOTO ITPOEKTa

Puc. 6. BHyTpeHHsisi HOpMa NPUGBLIN MPOEKTa (MHIEKC HOPMbI MPUOBLIN)

B 3axiioueHue elie HECKOJIBKO CIIOB O pa3padOTaHHON MOAEIN OUEHKH 3(()EeKTHBHOCTH MHHOBAILIMOHHBIX MPOCK-
TOB U €€ TOYHOCTH.

Heo6xoaumocTs co3gaHust COOCTBEHHOW MO/ OLEHKH 00YyCIIOBICHA TE€M, YTO A0 CHX IOp HE CYHIECTBYET pe-
IIEHWS 3aJaddl OLECHKM WHHOBALMOHHBIX IMPOEKTOB B OOIIEM BHAE, MO3TOMY NPHUXOAUTCS CO3/aBaTh MOJEIH OLCHKU
3¢ PEKTUBHOCTH CHENHAIBHO JUISl KQKI0T0 HHHOBALMOHHOT'O MIPOEKTa.

CrangapTHast MOZETb, KOHEUHO Xe, SBISIETCs] Oosee yqOOHON [T MPAKTHIECKOTO MPUMEHEHHS], TIOCKOJIBKY Tpe-
Oyer MeHbIe mHpopMamuu. Ho 3To mpemmymnecTBo cTaHIAapTHOW MOAEIH Hepel pa3paboTaHHOH MOPOXKIAET U ee
IJIABHBIA HEIOCTaTOK — CTaHJapTHAsi MOJeIb MeHee MH(pOpPMaTHBHA: pa3paboTaHHast MOJIENb, B OTJIMYMU OT CTaHIAPT-
HOH, J1aeT MOJIHYI0 KapTHHY NPOEKTa, OKA3bIBACT, Ky/la KOHKPETHO U CKOJBKO JAEHET UJET, MTO3BOJISIET OLCHUTh PHUCKU
MIPOEKTA.

O toyHOCTH pa3paboTaHHONH MOIEIH.

B pabote nmpuBeneHO cpaBHEHHWE OCHOBHBIX IOKa3aTeNIeH NBYX MOJEJIeld M MOXKHO YBHJETh, YTO COOTBETCTBYIO-
e Ko3(HUIMEHTHI, PaCCYMTAaHHBIC M0 00CHMM MOJICIIIM, OTIAMYArOTCsS npuMmepHo Ha 4 ... 6%. 3 maremMaTHyecKOn
CTaTHUCTUKY MU3BECTHO, YTO BHICOKOH JJOCTOBEPHOCTBIO 00JIaAalOT T€ YTBEPXKICHHS, KOTOPbIe rapaHTUpoBaHbl Ha 95%;
ecli yTBepkaeHnue rapantupoano Ha 90%, 5710 Taxke cunraercs npuemieMbiM. Ecin B HameM ciydae pacxoxaeHHe



pe3yiabpTaToB cocTaBisieT 4 ... 6%,3T0 03HAYaeT, 4TO ¢ BEPOATHOCTHIO 94 ... 96%MOKHO yTBEpKIATh, YTO PE3YIIbTATHI
MPUMEHEHHUS TP JUIIMOHHON U pa3paboTaHHON METOIUKHU COBMAAYT. A 3TO, B CBOIO 0UYePE/ib, MO3BOJISIET C/IENIATh BBIBOJ
0 JIOCTATOYHO BBICOKOM TOYHOCTH TIpeIaraeMoit MOIENT BOOOIIE U MPOTHO3a 00heMa MPOIaX B TaCTHOCTH.
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POPUTAKTUKA ITIPABOHAPYIIEHUI
KAK OCHOBOIIOJIATAIOIIUIA JIEMEHT
HOOC®EPHOM BE3OITACHOCTH ¥ YCTOMYUBOI'O
COIUMAJIBHO-3KOHOMHUYECKOI'O PA3ZBUTHUA

HenpepsiBHBIN pocT pa3HOOOpa3HBIX MPOSBICHUI JEBHAHTHOTO M IIPOTHBOIPABHOTO MOBEICHHS CTABHUT II€pel
00IIecCTBOM B Ka4eCTBE OJHOW M3 OCHOBHBIX 33]1ad HE TONBKO OOpHOY ¢ MOCIEACTBISMA OTKJIOHEHHUH OT COIMAIBHBIX U
MIPaBOBBIX HOPM, HO, TTIABHBIM 00pa3oM, UX MpenyNnpexIcHNe, T.e. YCTPaHeHNEe KOPEHHBIX PUYMH U YCIOBHH, OKa3bl-
BaIOIINX OTPHULATEIHFHOE BO3ICHCTBIE Ha TIOCTYIIKU U ICHCTBHA YenoBeka. [Ipu 3ToM, Kak MOKa3bIBACT OMBIT, COIMANTb-
Has 3HAYMMOCTh MPOQIIAKTHIECKUX MEPONPHUATHI CTAaHOBHUTCS 3(PPEeKTHBHEE, €CIM OHU MCXOIAT M3 BCECTOPOHHETO
y4eTa B3aUMOJICHCTBUSL OOBCKTHUBHBIX M CYOBCKTUBHBIX (DAKTOPOB, NCTCPMHUHUPYIOMIUX MOBEACHUC JHUYHOCTH B YKE
CJIOKUBIICHCS WM BO3MOXKHOM, MPOTHO3UPYEMO#l )KU3HEHHOW CUTYAIlNH, & TaKXKe MPEAYIPEKICHUE MPECTYMHBIX Jes-
HUH.

ITo mueHuro DMuns [{ropkreiiMa, BEpOSTHOCTD JCBHALIMI MMOBEACHUS CYIICCTBCHHO BO3PACTACT MPU MPOUCXOIS-
IIeM Ha YPOBHE COI[MyMa OCJIa0JIeHHH HOPMAaTUBHOTO KOHTPOIIs. B cooTBeTcTBUU ¢ Teopuel anomuu Pobepra Mepro-
Ha JICBUAHTHOC MMOBEJICHIE BO3HUKACT MPEXKJIE BCETO TOT/A, KOrjaa OOIIECTBCHHO MPUHUMAEMbIC H 33/1aBaeMbIe [[CHHO-
CTH HE MOTYT OBITh JOCTHTHYTBHI HEKOTOPOH YacThIO 3TOr0 00miecTBa. B KOHTEKCTE TEOPHH CONMATM3ANH K ICBUAHT-
HOMY ITIOBEICHUIO CKJIOHHBI JIFOJH, COIUAIN3AINSA KOTOPHIX MPOXOMIIA B YCIOBUAX MOOIIPEHUS WM UTHOPHPOBAHUS
OTJENBHBIX DJIEMEHTOB JACBHAHTHOTO TIOBEICHHS (HACHIINE, aMOPAJIbHOCTE). B Teopnu cTUrMaTH3aIlMi CUHTAETCS, ITO
MOSIBJICHHE JICBUAHTHOTO TMOBEICHHUS CTAHOBHUTCS BO3MOXKHBIM YK€ IPH OZHOM TOJBKO OIPENSIICHHNH MHINBHAA Kak
CONHAIBHO OTKJIOHAIOWIETOCS U MPUMEHEHUH 110 OTHOIICHIH K HEMY PEIPECCHBHBIX MM HCIIPABUTEIBHBIX MEP.

[Ipenynpexxaenne Kak aHTUCOIMAIBLHOTO, TAK M aHTHUIIPABOBOTO TTOBEACHUS MOXET OCYIIECTBISATHCS HE TOIBKO
CUJIAMH TPABOOXPAHUTEIBHBIX OPraHOB, HO M CHJIAMHU CaMOro obmiecTBa. TakuM MEXaHW3MOM camoopraHu3aimu (ca-
MOPETYJISIHH) U CAMOCOXPAHEHHsI OOIIECTBA MyTEM YCTAHOBJICHHS U MOJIEPKAHUS B JAHHOM OOIIECTBE HOPMATHBHO-
ro THOpSAKA, YCTPAHEHUs WM HEHTpalu3aliy WM MHUHUMH3AMK HOPMOHAPYIIAIOMIETO (I€BHAHTHOTO) MOBEICHUS
SIBIISICTCS. COLUATBHBIA KOHTPOJIb.

MeI 3HaeM, YTO MPOLECC COIMATHM3AIMH MPEIIOIaracT COMUAIbHYIO aanTaIllui0 U COIHATbHYI aBTOHOMH3ALIUIO
YeNoBEKa, T.C. aKTHBHOE MPHUCIIOCOOJICHHE UHINBUAA K YCIOBHSM COLUAILHOU CPEbI, C OJHOW CTOPOHBI, U pean3a-
IIUI0 CBOMX JINYHOCTHBIX XapaKTEPHCTUK — C Apyroi. YemoBeKy HEOOX0INMO UMETh OIpeAeNICHHbIN BHYTPEHHIH CTep-
KEHb, U B TO )K€ BpeMsI B OBICTPO MEHSIOIINXCS PEATHIX COBPEMEHHOCTH OH MOKET JKHUTh U dPPEKTHBHO (HyHKIIHOHH-
poBath, TOJHKO 00a/ast BEICOKOW MCUXOJIOTMUECKON THOKOCTBIO, CIIOCOOHOCTBIO TOOBIBAThH, TIO3HABATH, ITepepadaThi-
BaTh M M30MpATeNbHO YCBAaMBATh HOBYIO MH(OPMAIHIO, aHalTUPOBATHCSA K NEHCTBHIO MEHSIOMIUXCS YKOHOMHUYECKHX,
CONMANBHBIX U MCUXOJIOTHUECKUX (akTopoB. K coxanenuto, [id mpeaynpexaeHns MPECTYIHBIX NEHCTBHI HemocTa-
TOYHO OJIHOTO JIMIIH COLUAIBHOTO KOHTPOJIS. B 3THX LENsAX rocynapcTBO M CO3JANIO CIEIHATIbHBIC OPraHbl, OCYIICCTB-
JISTIOIIKC TAaHHYIO JACSTCIBHOCTS.

JIJis TOBBINICHHS ACATEIBHOCTH MPABOOXPAHUTEIILHBIC OPraHbl MPUBJICKAIOT HACEICHUE K MPO(UIAKTUKE TPaBO-
HapynieHui. B qanHo# cdepe O0BIIoNH ONBIT UMEETCs Y 3apyOeKHBIX TOCYIapCTB, CO3MaH P MPOrpaMM, HaIllpaBIIeH-
HBIX HEMOCPEICTBCHHO UL pemieHns 3Toi 3amaun. K Hambonee MOMyIApHBIM MPEBEHTUBHBIM MPOTPaMMaM, KOTOpBIE
J0Ka3ajgu cBOK 3(P(HEeKTUBHOCTh BO MHOTHX CTpaHax mupa (Hampumep, Benukobpuranus, CILA, Kanana, 'epmanus,
Wuust, ABCTpaius), MOKHO OTHECTH:

"Cocenckuii nagzop" (neighbourhood watyh

PPaGora BEIMONHEHa 101 pyKoBoACTBOM CT. mpernt. TITY O.M. JlemenTbeBa.



— "IlporpamMMbl NPO(MIAKTHKK MPECTYIIHOCTH Y€Pe3 OPraHM3alldi0 BHEIIHEro OKpyxeHus (Pa3burble okHa)"
(crime prevention through environment desigroken windowgs

— "OcranoBuM npectynHocTs" (crime stoppelys

— TPOTpaMMBbI O€30TTACHOCTH AJISl OTACTBHBIX COUATBHBIX TPYIII: AeTei, MOIPOCTKOB U T.1.;

— KOMIUICKCHBIC MPOrpaMMBbl MO COLMAbHO-3KOHOMHYEeCKOMY pasButuio Tepputopuit ("WEED and SEED",
"Safety City").

JlarHBIE TIPOTPaMMBI IIMPOKO TMPHMEHSIOTCS U YK€ JaBHO JOKa3alu cBoo 3¢ dexrnBHOCTH. Kak m3BeCTHO U3 OTI-
penenenusi, Hoocdepa — 3To cdepa B3aUMOJCHCTBHS 00IIECTBA M IPUPOJIBI, B TPAaHHULIAX KOTOPOH pa3yMHas dejoBeye-
CKasl eATEeIbHOCTh CTAHOBUTCS ONPENEIISIOIUM (HakToOpoM pa3BUTHsL. [Jisl MOJHOLIEHHOTO M BCECTOPOHHETO Pa3BUTHS
1 QYHKIIMOHUPOBAHMS OOIIECTBA HEOOXOIUMO CO3JaTh OJATrONPHATHRIC YCIOBUS KaK TapaHTHU 3aIIUIIEHHOCTH YeJo-
Beka. [Tonmurrnyeckoe U COUMAaIbHO-IKOHOMHUYECKOE PAa3BUTHE HEBO3MOXKHO 0O€3 cliakeHHO# paboThl rocyaapcTsa U Ha-
CeJICHHSI TI0 MPEAYNPEkKACHHUIO NIPaBOHApyLIeHUi. Takoe cOTpYIHNYECTBO MPOSBUIIOCH B CO3JJAHUHM TAaKOHW OpraHusa-
muu, kak JIH/. CBoeli paboToii oHa OKa3bIBa€T HEOIEHUMYIO MMOMOIIL MPABOOXPAHUTEIBHBIM OpraHaM. YYacCTHHKH
SIBIIIFOTCS] TAK HA3BIBAEMBIMU BHEIITATHBIMU COTPYIHHKAMU MPABOOXPAHUTEIBHBIX OPraHOB, COBMECTHO C PaOOTHHKA-
Mu MBJl oHU HaTpyIUPYIOT palioH, TEM CaAMBIM OKa3bIBAIOT MPAKTUYECKYIO MOMOIIb, CBOMM MPHUMEPOM BOCIHUTBHIBAIOT
1 TIPOTIAaTaHANPYIOT YBAKCHHE IPABOIIOPsIKA B 00IIECTBE.

Jus apdexTnBHOTO pa3BUTHS MPEBEHTUBHBIX IPOTPAMM B HAIllEeM TOCYIapCTBE HEOOXOANMO MOATOTOBUTH OCHO-
BY, KOTOpas JOJDKHA BKIIIOYATh HE TOJIHKO OPTraHU3alIMOHHBIE MOMEHTHI, HO ¥ ()OPMHUPOBATH Y HACEIICHUS 3aHHTEPECO-
BaHHOCTh M aKTUBHOE COTPYIHHYECTBO, & TAKXKE CIIOCOOCTBOBATH MCKOPEHEHHUIO CIIOKHUBILIETOCS MHEHHS O TaK Ha3bI-
BaeMoM cunzpoMme "TlaBimka Mopo3oBa”, YTO TIOMOIIb MTPABOOXPAHUTEIHLHBIM OpraHaM SIBISIETCS IMO30PHON M HEOoC-
ToiiHOM. K cdacThio, 0OIIECTBEHHOE MHEHHE — AMHAMHYHAS CHCTEMa W B OYyIyIeM, Mbl HaaeeMcs, OHO MOWIET I0
HY>KHOMY ITyTH Pa3BHUTHS.
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