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YIPABJIIHHS AKICTIO KOHCTPYKIIMHOI'O YABYHY J1JI51
PACOHHUX BUJINBKIB HA OCHOBI MOJAE/TFOBAHHSI
E®EKTUBHOCTI NOT'O MOJINPIKYBAHHA

VY craTTi ommcaHi pe3yJbTaTH BH3HAYEHHS €(EKTUBHOCTI MOAM(DIKYBaHHS YaBYyHy ABOMAa THUIIAMHU
moxnudikaTopiB — ¢epocminieM Ta Si-Ba miraTyporo, mo MOXyTb OyTH BHKOPHCTaHI MPH po3podui
KpHUTEpIiB SKOCTI CIUIaBy. 30KpeMa, OTPUMaHI MaTeMaTHYHI MOJAENl pPO3MoAiiay po3mipy rpadity B
3aJIe)KHOCT] BiJl KOOPAMHAT B MEPETHHI 3pa3Ky MOXKYTh OyTH BpaxoBaHi MO (pOPMyBaHHI TOKYMEHTIB,
IO pPEerjaMeHTYIOTh SKICTh YaBYHy, Ta  METOAWKY OLIHIOBAHHS SIKOCTI CIUIaBy 3a HOro
MIKPOCTPYKTYPOIO.

KurouoBi cj10Ba: sIKICTh CIUIaBY, METOAMKA OLIIHIOBAHHS SIKOCTI, MOAM(]IKYy BAHHS YaBYHY

Beryn. VYnpapniHHS SKICTIO YaBYHY U (paCOHHHMX BHJIMBKIB MAIIWHOOYIIBHOTO
IPU3HAUYCHHS Ilepeadadae pean3alilo HHU3KH 3axXOAiB 0 BHOOPY pallioHAJIbHUX
PEKMMIB BUTOTOBJICHHS CITIaBIB Ta JuBapHUX (opM. OMHAK, CITIT 3ayBAXKUTH, IO KOO
0 sixicHOrO He OyJia nuBapHa ¢opma, 0e3 AKICHOTO METally HEMa€e CEHCY TOBOPHUTH PO
AKICTh BWJIMBKIB B3araji. [aKuM YHHOM, MOJXXHAa BBQ)XATH, IO TPIOPUTETH TIPH
BUPIIICHHI TUTaHb YIPABJIIHHA AKICTIO ()aCOHHUX BWJIMBKIB CJIIJT BIJATH 3aX0JaM, 1110
CTOCYIOTBCSI CaM€ BHTOTOBJICHHS CIUTaBiB. B I[bOMY KOHTEKCTI CJiJi BHU3HATH, IO
MOJXKIJTUBICTh €(PEKTUBHOTO YTPABIIIHHS MPOIECAMH BUTOTOBJICHHS CIUIABIB € OCHOBOIO
JUTSL peaim3arii MOXJTHBOCTEeH €(EeKTHBHOTO YMPABIIIHHS SKICTIO (PACOHHHMX BHIIMBKIB.
[Ipu mpoMy cii BpaxoBYBaTH, IO BUOIP TOTO YH IHIIOTO 3aXOAy MO YIPaBIIHHIO
AKICTIO TIPOTICCIB BHWTOTOBJICHHS CIUIaBIB TIOBMHECH BPAaXOBYBAaTH EHEPTOEMHICTH Ta
PECYPCOEMHICT IUX TporeciB. CaMe ToMy, po3poOKa MEPCHEKTHBHHUX 3aXOJIB IIOJI0
YIPaBJIIHAS SKICTIO CTUIABY € ChOTOHI I Y KPaiH! Ty’Ke aKTYaJbHOIO 33/1a4€lO0.

AHa3 iCHYHYHX [JaHUX Ta MOCTAHOBKA MNPOOJeMH. YTIPaBIiHHA SKICTIO
KOHCTPYKIIIHHOTO 4YaBYHY Uia (paCOHHMX BWJIMBKIB Tiepenadadae 3HAHHA XapaKTepy
BIUIUBY TEXHOJIOTIYHMX PEKHAMIB WOTO BHUIIAaBKM HA BUXIJHI XapaKTEPUCTHKH.
Hamararounce mIBHIMATH SKICTh YaBYHY, PO3POOHWKH BAAIOTHCS A0 BHKOPHUCTAHHS
Moau(IKATOPIB, MO MO3BOJSIOTH ONTHMAJFHAM YWHOM BIUTUBATA Ha (POPMYyBaHHA
MIKpOCTPYKTYpu cimiaBy. Cepen BigoMux e(pEKTHBHUX  MOIU(]IKATOPIB, IO
PO3TIIANAIOTECS  AK (DAKTOPH yHpaBMiHHSA SAKICTIO 4YaByHy [1-3], cma Buminwuta
momudikaropu Superseed® Extra Inoculant [4], Reseed® Inoculant [5] u SMZ®
Inoculant [6]. ABTopamu mmx poOiT, BiAMIYeHO, mo Momaudikarop Superseed® Extra
Inoculant mMakcWMambHO 3HWXKY€E BIAOUT y BHJIMBKAX 3 CIPOTO0 YaBYHY Ta CIIPHSE
(opMyBaHHIO PIBHOMIPHO PO3MOAUICHOrO TpadiTy, IO NPH3BOJWUTH HE TIIBKH JI0
MOKPAIICHHS SKOCTI YaByHY IMPH OINHIOBAHHI WOTO MIKPOCTPYKTYPH, a W 3MEHIIyE
BUKPOIITYBaHHS TpadiTy B MpoIiieci MeXaHigHOT 0OpOOKH.
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Momudukarop Reseed® Inoculant crpuse momepemKEHHIO  yTBOPSHHSA
MIKPOYCaJKOBOi TIOPHUCTOCTI Y BHWJIMBKAX, IO TO3WTHBHO BILTUBAE Ha (popmyBaHHS
AKICHOTO YaBYHY 3a KPUTEPISMH OIIIHIOBAaHHS MEXaHIYHUX BJIACTUBOCTEH.

Moaudukarop SMZ® Inoculant nmpu BUKOpPUCTaHHI B M3HEOMY MOAM(DIKYBaHHI B
ctpymeni metany (MSI-mipomec), crabimizye BIAXWJICHHS MO XIMIYHOMY CKJIaay Ta
MO3UTHUBHO BILIMBAE HA TPOIIEC PETYJIFOBAHHS BMICTY B UaBYHI a30Ty.

TakuM YMHOM, MOKHA KOHCTaTyBaTH TOH (pakT, MO0 BUKOPWUCTAHHS Ha3BaHUX
MOaU(IKATOPIB OKPEMO JTO3BOJISE BIUTMBATH HA TPOIEC YIPABIIIHHS SKICTIO YaBYHY 3a
BCIMa MOMUTMBUMH KPUTEPISIMHU: 32 MIKPOCTPYKTYPOIO, MEXaHIYHUMH BJIACTHBOCTSIMH
Ta XIMIYHHM CKJIQJOM. AJle JOCATTH KOMIIPOMICHOTO BaplaHTy, SIKWHM JIO3BOJISIB O
BUPINITYBAaTH 33/ady KOMIDICKCHOTO YIIPaBJIIHHA SKICTIO 3a YycCiMa Ha3BaHUMH
KPUTEPISIMU OJTHOYACHO, HE BIAETHCS.

Kpim 115010, ynpaBiiHHS AKICTIO HE MOKE HE BPaXOBYBATH €KOHOMIUHY CKJIQJIOBY,
M0 BW3HAYAETHCA (PAKTUUHUMHU BHTpPATaMW TMPHA BUOOPI TOTO UM I1HIIOTO 33aXOdy
yopasaiHHS skicTio. Came mpomy mpobnema migbopy Moaudikaropa s 4aBYHY 3
ypaxyBaHHSAM OCOOJIMBOCTEH MOTO 3aCTOCYBaHHS Ta €KOHOMIYHOI CKJIQJIOBOi HE MOXKE
BBAKATHCS BUPIMICHOW. Tak, HANMPUKIIA/l, CHEPrOEMHICTh OTPUMAHHS MOAM(IKATOPIB,
M0 € HEBIJ EMHUM aTPUOYTOM CKJIQTHUX €HEPrOMICTKHX TEXHOJOTTIYHUX TPOIECIB [7-
9], moBuHHI 000B’SA3KOBO BPaxXxOBYBATHCh MPH BHOOPI 3aXOAiB, MIO OB SA3aHI 3
YVOPaBIIHHSAM  AKICTIO  KOHCTPYKIIIHHOTO 4aByHy Ui (acOHHUX  BHJIMBKIB
MaIuHOOY AIBHOTO IPA3HAYCHHS.

Mera Ta 3amadi gociimKeHHs. MeTO MOCHIDKEHHS Oylno BWU3HAUEHHSA
MO>KJTUBOCTEH BUKOPHCTAHHS BIJHOCHO HE MOPOTHX Ta HemeimuTHUX MoaudikaTopiB
AK 3aX0Jy JUTSl YIIPABIIHHS SKICTIO KOHCTPYKIIIHHOTO YaByHY s (paCOHHWX BHIIMBKIB
MamuHOOYAIBHOTO Tpm3HaueHHSA. st mocsrHeHHS 1miei Metm OyJio TIOCTaBIICHO
HACTYITHI 3a7a4l:

— TIPOBECTH EKCIIEPUMEHTAILHO-TIPOMHUCIIOBI JOCTI/DKEHHS B yMOBaxX MIFOYOTO
BUPOOHUIITBA,

— moOyayBaT MaTeMaTHYHY MOJAENb, IO JO3BOJISIE BU3HAUWTH  BILUIWB
JOCTIKYBaHUX MOM(DIKATOPIB HA PO3MIp TpadiTy B IEPETHHI BUIIMBKIB.

Marepiaim Ta MeTOAM JAOCTIKeHHS. J[OCTI/DKEHHS TNPOBOJUINCH B
YaBYHOJIMBApPHOMY 1iexXy B uyryHoiquteiiHoM 1exe BAT «KpemeHuyipkuii 3aBoj
JMOpOXkHIX MamuHy. YaByH BuroTOBMIOBaM B 1HAYKIMiAHIA meui [CT-1/0.8MS5 Ta
MOMM(DIKYBaIH B JBOX CEpISIX IUIABKO JBOMa THUIIAMH MoaudikaTtopiB: (epocuiimem
®C75 Ta depocurikodbapiem ©®C65bad. Temmneparypa yaByHa mepes MOaUpIKYBaHHSIM
sHaxoawnack B gaanazoHi 1380-1420 °C. OO6poOka posmiaBy MoaudikaTopaMu
3MIMCHIOBAjIach B KOBII ¢pakitiero 1-10 MM B kimbkocTi 0,3 % Bia MacH piakoro MeTaty
(3 xr va 1 1) micna 3anoBHeHHs koBma Ha 100-150 mm. Momudikatopu DC75
BUKOPUCTOBYBaNKCH (pakitiero 3—10 mm, momudikatopu ®C65ba4 B dopmi macTuH 3
tommHOI0 0,5-3 MM Ta MakCUMaJlbHUMHU po3Mipamu A0 50 MM, MO TEXHOJIOTII «YHTIC -
MOAU(IKYBAHHS .

3a pe3yabTaTaMu €KCTIEPUMEHTAITFHUX TUTABOK 3aTUBAINCS TPOOH KITMHOBO1 (hopmu
JUI BHTOTOBJICHHS B TOAANBIIOMY MNDII(IB Ta BHU3HAYECHHS MIKPOCTPYKTYPH 3a
cranaapTHUMH MeToaukamu, nepeadauenumu JJCTY I'OCT 3443-87.

Pesynbratn BU3HAUCHHS MIKPOCTPYKTYPH Y BADIIsAL (hoTorpadiii HaBeIEeH! Ha PHC.
I Ta puc. 2.
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BpaxoBytoun, 1o 3 AaHWX EKCIEPUMEHTAIBHOTO MaTeplaly MOXHA «3HATH
3HAYCHHS BXIJHUX 1 BUXIJHUX 3MIHHHX B TOYKaX TUIAHY  TIOBHOTO (dbakropHOTO
exkcriepuMeHTy (N = 2k ), B AKOCT1 MeTOIy 10Oy A0BH Mojieil OyB BUKOPUCTAHUN METOM
noOy/I0BH MOBHOTO OPTOTOHAJIBFHOTO IEHTPAIHHOTO KOMIO3ZHINIMHOTO TUIAHY APYTOTro
nopsaky. HopMyBaHHs 3HaUeHb BXITHUX 3MIHHHMX 3IIHCHIOBAIOCS 32 (pOPMYyJIaMHu:

x :.Xl — X1 (1)

X, = X, — X2 (2)

1€ X;, X, — HOPMOBAaHI 3HAYCHHS BX1HUX 3MIHHUX, X; ¥ X, * - HaTypaJIBHl 3HAYCHHS
X1 X2 =20 x, =6

BXUIHAX 3MIHHUX, , - CEpeaHI 3HAUCHHS BX1THUX 3MIHHUX ( , ), 1), L —
1HTEpBAJIA BapitOBaHHA BX1AHUX 3MiHHUX ([; =10, /,=1).

MaTeMaTI/IlIHa MOACIIb HpeI[CTaBJI}IGTBC}I HOHiHOMOM BI’II[y:
_ 2 2
Y, =bytax +a,x, +a,(x; — f)+a,(x; — B)+asxx,

: )

JIe a; — OIIHIOBaH1 KOS(IIIEHTH, £ — apaMeTp, IO PO3PAXOBYETHCS 3AJIECKHO Bl YKMCIIA

TOYOK sIpa KOMITO3MIIHHOrO TuiaHy 2”7, tuieua «30psAHHMN» TOYOK ¢ 1 YMCIa TOYOK
TUTaHy 1o (OPMYITI:

p-i— - e “)

3araapHUi BUADSLA TAOMMIN BXIAHWX 3MIHHHUX JUIS PO3PAaXyHKY KOE(QIIIE€HTIB
MOJEN ¢; HaBeAEeHUI B Ta0I. 2.

Tabmus 2 — [IpencrabieHHs qaHux it OOy I0BU EHTPAIbHOTO OPTOTOHAJIBHOTO
KOMIO3UIIIHOTO TJIaHY

Howmep X X X -p X -p Vi
E€KCIIEPUMEHTY
1 91 91 03333 0.3333 033
2 93 93 -0,3067 0.3333 033
3 119 119 20,6267 0.3333 033
4 -100 -100 20,6267 0.3333 033
5 17 0 20,3067 03333 0,33
6 62 0 03333 0.3333 033
7 0 121 0.3333 0,3333 0,67
8 0 78 20,3067 0.3333 20,67
9 0 0 20,6267 03333 0,67
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MOAEJIIOBAHHSA I'VNIMBUHU BOPU/THOI'O IHAPY CTAJII 4XSM®C
IPU 3MIHI TPUBAJIOCTI BOPYBAHHS 110 HAHOTEXHO.IOT'Ti

OTtpumana Monenb rMMOMHM OOPHIHOrO LIApy NMPH 3aJaHil TeMIepaTypi NMpH 3MiHI TPUBAJIOCTI 4acy
OopyBaHHs JIErOBaHOI CTajl IO HAHOTEXHOJIOTI], sIka CIPsIMOBaHA Ha CKOPOYEHHSI TPUBAJIOCTI XiMiKO-
TepMIYHOI 0OpOOKH MpU Ofep>KaHHI BUCOKOSIKICHUX NU(Y31HHHUX 1IapiB, sKi 3a0e3MedyoTh HeoOX1 IHi
eKCIUTyaTalliiiHl BIACTHBOCTI BUPOOIB. Moenb oTprMaHa 3HAXOKEHHSM PIBHSHHS anpokcumarii 3
BUKOPHUCTAHHSM METO/1a HAMEHIINUX KBaIPAaTiB Ta MATPUYHOTO MiAXOAY 10 PErPECUBHOIO aHAMI3Y.

Kuruosi cinoBa: cranb, OopyBaHHs, XIMIKO-TepMiuHa oOpoOka, mudysiiHuil map, rimbuHa
Iapy, MOZAEIIb.

Beryn. Ximiko-tepmiuda oOpoOka, mpu [K1HA 3A1HCHIOETHCSA 3MIIHEHHS TOBEPXHI
JIeTajiel, € HauOouTbll €(EeKTUBHUM Ta PO3MOBCIOKEHUM METOJOM IT1IBUIECHHS
CTIHKOCTI JAeTajiel, SKi MPaIIOTh B CKIAJHUX YMOBAaX BUMPOOYBAaHHA HAWBHIIHUX
HATNPY>KEHb B1J] 30BHIIIHIX CHJI, IO BIAMOBIAAIOTH 32 3aPOKEHHS 1 PO3BUTOK BTOMHOTO
Ta KOPO31HHOTO pyHHYBaHH 1 3HOCY [1-2].

OcranHiM yacoMm Bce OUTbINE YBAard HAJAA€ThHCS TOMY, SIK caMe€ MapaMeTpH XIMIKO-
TEPMIYHOI 0OpPOOKH Ta CKJIal HACHYYBAJIBHOTO CEPEIOBHUIIA BIUTMBAIOTH HA JOPMYBAHHS
1 BIacTuBOCTI audysiifHOro mapy cruiaBiB. Lle moB’a3aH0 3 HEOOXITHICTIO PO3POOKHU
HOBUX, OLJBII BUTITHUX 3 €KOHOMIYHOI TOUYKH 30pYy CMOCOOIB 3MIHU BJIACTUBOCTEH
MOBEPXHEBUX IApiB AeTajied. Takum UYMHOM, cepell HOBUX MPOINECIB AUQPY31HHOTO
HACHUYyBaHHS BCE OUIbIIE 3HAUCHHA Mae OopyBaHHsA [3—6].

AHaJji3 nyOJjikamiii. IcHye 6araTo pi3HHUX 3a TEXHOJIOTIEK CIOCO0IB OOpyBaHHS.
Bubip wmeTomy MAMKTYe€ThCS WOTO TEXHOJOTIYHICTIO, OOJaAHAHHAM, SKE€ € Ha
BUPOOHHUIITBI, KOH(PITYPAIl€I0, PO3MIpaMHU, YMOBAMU POOOTH 1 CTYMEHEM JIOCSATHYTOTO
MIBHUINCHHS CTIAKOCTI 3MIIHIOBAaHMX BHUPOOIB. Y MacoBOMY BHUPOOHHIITBI 00poOka
HECKJIQTHUX, CEPEIHIX 3a PO3MIPpAMH BUPOOIB MEPEBAKHO 3IHCHIOETHCS €ICKTPOTI3HUM
1 razoBuM OopyBaHHsM. [Ipu 0OpoOI apiOHMX CKIagHUX 3a KOH(Iryparmiero BUPOOIB
JOIIUIbHINIE BUKOPUCTOBYBAaTH piakuii a00 TMOPOIIKOBHA METOAM OOpYBaHHS.
[ToporkoBuii MeTo 1 ORI MPUHHATHHH, AKIIO 3MIITHEH1 BUPOOU HE BUMAraroTh
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