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IpakTnyna podora Ne 1

Tema: BusHaueHHSI €HEPTOBUTPAT TEXHOJOTIIHIX OIEparliii.
Merta po6oTHu: 3aCBOEHHS METOIUKH PO3PAXyHKY CHEPTOBUTPAT MOJIBOBUX TEXHO-
JIOTIYHUX OTIepamii
3micT 3aBaaHHA
[MoTpiOHO BU3HAYMTH:
» CKJIaJ0Bi EHEPIeTUYHUX BUTPAT TEXHOIOTIYHOI OMEPAIIii;
» CyMapHi eHEpreTUYHI BUTPATH MO TEXHOJIOTIUHIM OIepanii;
» IpoaHali3yBaTH CIIiBBiHOIIEHHS CKJIAJ0BHX CHEPTETHYHUX BUTPAT;
»  3poOMTH BUCHOBOK 110 pOGOTI.
TEOPETUYHA YACTHHA

OpnuH i3 KpUTEPIlB OLIIHKK TEXHOJIOTIi — eHepreTnyHa ouinka. OzHa i3 nepe-
Bar €HepreTUYHOI OI[IHKK — i€ OLliHKA MapaMeTpaMH, sIKi € OJIHAKOBUMH JIJIs Pi3-
HUX KpaiH.

Enepreriunmii aHai3 JO3BOJISE OLIHIOBATH ICHYIOUI 1 3aITAHOBAHI TEXHO-
JI0T1ii, X MePCIEeKTUBHICTH 3 TOUYKH 30pY CHEpreTHYHoi epekTuBHOCTI. EHepreTuy-
HUH aHali3 He 3aMiHsA€, a JONOBHIOE OI[IHKY TEXHOJIOTIH 32 IHIIUMHU KPUTEPiIMHI
(3aTpaTu mparli, eKOHOMi4Ha €(PEKTHBHICTh TOIIO). MU BUKOPHUCTOBYEMO METOAUKY
BU3HAYCHHS CHEPTETHYHUX 3aTpaT 332 OKPEMHMH CKIIaJOBUMH, siKa Oya po3poo-
neHa y BeecorozHomy iHcTHTYTI MexaHi3auii y kiHui 80-x pokiB XX cromirrs. Po3-
TJSIHEMO METOJIMKY PO3PaXYHKY.

Bci noka3Huku eHepreTHYHUX BUTPAT OylieMO BU3HAUATH Y PO3PaxyHKy Ha
I ra.

Enepreruuni BuTpatu Ei na texnonoriunmii porec Ha OAWHUITIO oo (1
ra) BU3HAYaIoTh 32 HOPMYIIOL0:

Ei + E17+ Eyp + E)K_n, + ET+ EM+ E;L],, MI[)K/Fa (11)
ne Ep - mpsiMi BUTpaTH eHeprii, ki 00yMOBIICHI BUTPATOIO ITaJIBA,
M/Ix/ra;

Evr- ypeueBieHi BUTpaTH eHeprii, TOOTO eHeprisi, BUTpayeHa Ha BUPOOHUII-
TBO T0OpUB, HACiHHS, mecTHIUAIB, M/J[x/ra;

Ex.n. - eHepreTndHi BUTpaTH *uBoi npai, MJDx/ra;

EtEwm,E3y- eHeproemMHicTh BiAMOBIIHO TpakK., Mall., 34ir., MJx/ra.

EnepreTuuHi BUTpaTH 10 TEXHOJIOTIT CKIIAIAIOTHCS 13 CYyMH €HEPreTHYHNX
BUTpAT OKpeMUX onepaniil. B cBoio uepry, eHepreTndHi BUTPAaTH TEXHOJIOTTYHOT
oreparii CTAaHOBJISITH CyMY HAaCTYITHUX CKJIaJIOBUX.

TIpsiMi 3atpaTu eHeprii Ej7 ans pinkoro mamusa miapaxoByroTses 3a hopMy-

JIOXO:



Epz=an. Om, MI[)K/Fa (12)
JIe a7 - CHEPTeTUYHUHN eKBiBaNeHT nanuBa, MJIx/kr. [IpuiiMaroTh:
JUISL IA3EITBHOTO MAbHOTO g7 = 42,7 MJIK/KT, 1y1st GEH3MHOBOTO MAIBHOTO a7 =
43,9MIx/kr. {7 - nTMTOMA BUTpaTa MajINBa, KI/Ta.

YpeuesneHi BUTpaTH eHeprii, siki OyJin BUTpadeHi Ha BUpOOHHUITBO 100-
PHB, TIECTHLIUIIB, OTPYTOXIMIKaTiB BU3HAYAIOTHCA 32 (POPMYII0I0:

Ev=a¥xg¥ M/Ix/ra 1.3)
Ty
IIe ay - CHEPTeTUYHUH €KBIBaJICHT BiAOBITHOI pedoBUHH, M /X/KT; Qv - HOpMa
BHECEHHS PEUYOBHHH, Kr/ra; Ty- TepMiH aii pe4oBHHH ( MiHEpanbHi J0OpHBa, repoi-
LMY, OTPYTOXIMIKaTH — 1 piK, opraHiuHi 1oOpuBa — 3 pokw).
EneproBuTpatH XuBOI1 Ipaii 00paxoByrOTh 332 GOPMYJIIOL0:

E %= ﬂg._ago‘f'ng .agﬂ_ (1.4)
Warp.

1€ No,Ny7 - BIATIOBIAHO KUTBKICTH OCHOBHUX Ta JOTTOMIKHUX IPAIiBHHUKIB, YOI

ax°,ax% - BinmoBinHO CHEepreTUYHI eKBIBaJICHTH BUTPAT JKHUBOI Mpalli OCHOBHHUX i
JIOTTOMKHUX poOiTHHKIB, MJ/mrom-ron. [IpuitMatoTs: A1 OCHOBHIX pOOITHHKIB
ax® =1,26MJIx/moz-ron, A gonomikaux ax” 0 0,9 MJIx/mox Tos.

Wagp, - HpOI[yKTI/IBHiCTB arperary 3a roauHy 3MIHHOT'O qacy, ra/ roid.

EHeproeMHiCTh IS TPAaKTOPIB, 3YIlTOK 1 MAIIMH BU3HAYAIOTH 32 QOpMy-

JIOKO:

Em,u,sw = Mm,.u,sq ‘am,,w,stt(apen +ape)w.) , MJx/ra (15)
100 'TH(m,M,B'-l) 'Waep.

ne My, .5 - Maca BIIIOBIJHO TPAKTOPa, MAIIMHHY 1 3YilKH, KT}

Q3¢ - CHEPTETUYHUH €KBIBAJICHT TPAKTOPA, MAIIMHH 1 3UIIIKH,
M/Ix/kr. [IpuiiMatoTs: aJ1st TpaKTOpPiB, aBTOMOOLUIIB 1 CAMOXIAHUX MAIIHMH Oy
= 86,4 MJI/KT; IS 34IMOK 1 C.T. MaIMH 0y, 5 = 75,0 MJIX/Kr;

Qpen.y(Ipen. - BIITIOBITHO BiIpaxyBaHHS Ha PEHOBALIIO Ta PEMOHT

5



(xamiTanpHUH, MOTOYHUI) TPAKTOPA, 3UINKH, MAIIUHA, %0}
THn.n3) - HOPMATHBHE pidHE 3aBaHTAXKCHHS TPAKTOPA, MAILMHY, 34iIKH,
TOX;
W.... - IpotyKTHBHICTB arperaty 3a rojiMHy 3MiHHOTO 4acy, ra/roj.
EneproeMHicTh BUKOHAHHS TEXHOJIOTIYHOI onepanii JOpiBHIOE CyMi BCiX
CKJIQJIOBHX €HEPTOBUTPAT, BU3HAYCHUX BHIIIE.
IIpuxian po3paxyHkKy
‘YMoBa 3aBJaHHA:
Bu3HaunTH €HeproBUTPATH TEXHOJIOTIUHOI onepanii. Buxinni nani: Bapiant - Ne 0

(tabm.1.1).
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Po3paxyHOK BUKOHY€EMO Y HAaCTYIIHII MOCHIiTOBHOCTI:
1. BusHayaemo npsiMi BUTpaTH €HEpril Py TEXHOJIOTIYHIN onepanii opaHKa
TPbOMa Pi3HHMH CKJIaJlaM1 arperaTiB 3a GopMyJIoro:

Er=an . g, MJbx/ra
6




IIe a7 - CHEepTeTUYHNHN eKBiBaneHT nanuea, MJx/kr. [IpuiiMaemo-
JUISL AM3EBHOTO TajabHOro ag = 42,7 MJIx/kr,

0r - nuTOMa BUTpaTa NajauBa, KI/ra.
Toni: mst cknany arperaty: T-150K + ITJIH-6-35 3
IIUTOMOIO BUTpaToro nmanusa J;7= 12,1 xr/ra

n=42,7-12,1 =516,67 M x/ra;
- nuist ckiany arperaty: T-150K + ITJTH-5-35 3 nutoMoro BUTpaTOlO NaiuBa
Or=13,1 kr/ra

n=42,7-13,1 =559,37 M1 x/ra;
- uts cknany arperary: T-150 + ITJIH-5-35 3 muTomMor0 BUTpaTOIO MainuBa
Or=12,5 kr/ra

7=42,7-12,5=1533,75 M]Ix/ra.
2. Tak sk, 32 JAHUM BapiaHTOM IIiJ] Yac OpaHKH TOOpHUBa HE BHOCATHCS, TO
ypeueBieHi 3aTpatu eneprii Oyayts piBHi: Ey = 0.
3. Bu3sHauaemMo eHeproBUTpaTH KHUBOT Mpalli:

Excr. = N0 - a% + ng+ay/t, MJTx/ra
W

1ie No,N7 - BIAMOBIAHO KIIBKICTh OCHOBHHUX Ta JIOMOMIKHUX

MPaIiBHUKIB, YOIL.;
ax®,ax” - BIIMOBIIHO eHEPTreTUYHI €KBIBAIIEHTH 3aTpaT JKUBOI Mparli oc-

HOBHUX 1 TOTIOMiXKHUX poOiTHHKIB, MJx/mon-ron. [TpuitmMaroTs: 111 OCHOBHUX PO-
6iTHEKIB a;° =1,26MJI/m01 TOA, AT JOTOMDKHUX ax” =0,9 MJ[x/mron-To.

W...,. - IpojtykTHBHICTB arperary 3a rofiMHy 3MiHHOTO Yacy, ra/To.

JonaTkoBux mpariBHUKIB s pobotu Ha turyrax Mapku [1IJIH 3 pisanMu
MoudiKaIisIMKi HE TOTPIOHO, TOMY KiJIbKICTh TOJATKOBUX MpariBHUKIB Nz O Ouo..

Toni:

- s ckiany arperaty T-150K + ITJTH-6-35

1,261
Exn= 115 =1,09M]lx/ra;
- 1 ckiany arperaty T-150K + ITJTH-5-35



1,261
E)K,]], = laO = l,26MI[>K/ra X
- 1 ckiany arperaty T-150 + ITJTH-5-35

1,26-1
Exn= 095 =132MJx/ra.
4. Bu3HagaeMo €HeproEMHICTH I TPAKTOPIB i C.-T. MAIIMH 32 HACTYITHOIO
dopmyioro:
Enuse = Mmoo @mas@pen. + apen.) , MJx/ra
100 - Trimns4) - Wazp.

ne M, .5« - Maca BIATIOBITHO TPaKTOpa, MAIIMHU 1 3UIMKH, KT} vz - CHEP-
TFeTUYHUHN CKBIBAJICHT TPAKTOPa, MAIIUHU 1 3uinku, M Jx/kr. [TpuiiMaroTh: A7 Tpak-
TOpIB, aBTOMOOLJIIB 1 CAMOX1THUX MaIIuH 0, = 86,4 MJK/KT; )15 34ilOK 1 CIIBCHKO-
TOCHOJAPCHKUX MAMIUH; Oy 3y = 75,0 MJK/KT; dpen.,@pen. - BINMOBITHO BipaxyBaHHS
Ha PEHOBAIlII0 Ta PEMOHT (KamiTadbHUN, TOTOYHAHN ) TPAKTOPA, 3UINKH, MAITHHA, %0;
TH(nosv) - HODMATHBHE PiYHE 3aBAHTAKCHHS TPAKTOpa, MAIIUHH 1 34inKH, T01; Wz,
- IPOYKTUBHICTh arperary 3a roJJHy 3MiHHOTO 4acy, ra/Toj.

Toni, eHeproemHicTh 3ac0o0iB MexaHi3allii MpHW OpaHIli CTAHOBUTHUME: -

i cknany arperaty T-150K + ITJIH-6-35:
7535-86,4-23 N 1360-75-325

ry = 100-1600-115  100-240-115 =201,49M/[xc/za,

-11st ckany arperaty T-150K + TTJTH-5-35
7535-86,4-23 N 800-75-32,5

E = 100-1600-1,0  100-240-1,0 =174 85Mxc! 2a:

- g ckiany arperaty T-150 + ITJIH-5-35
6975-86.,4-26,1 N 800-75-32,5

100-1350-1 100-240-0,95 = 208,1M/clza.

E

™ =

5. BuzHaunMo cymapHi CHepreTHYHI BUTPATU HAa TEXHOJOTIYHUH mpoIec -
opaHka 3a GopMyJIor:

Ei= Es+ Eve+ Exu +(ET+ EM), M/Tx/ra



ne Er - npsimi BuTpatu eneprii, siki 00yMoBIIeHI BUTpaTolo mannuBa, MJx/ra;
Eyp - ypedeBneHi BUTpaTu eHeprii, TOOTO eHeprisd, BUTpadyeHa Ha BUPOOHU-
ITBO TOOPUB, HACIHHSA, MecTUIHAIB, MJx/Ta;
Exn. - eHepreTwdHi BUTpaTH XuBOI mparti, MJ[x/ra;
Et Ewm - eHeproeMHiCTh BiAMIOBITHO TPAKTOPIB, C.T. MamuH, M/x/Ta.
Toni st cknany arperaty T-150K + ITTJTH-6-35
E1=516,67 + 1,09 + 201,49 = 719,25 M/ x/ra;
- i ckiaxny arperaty T-150K + ITJIH-5-35
E>=559,37 + 1,26 + 174,85 = 735,48 M/ x/ra;
- g ckiaxy arperaty T-150 + ITJIH-5-35
E3=533,75+1,32 +208,1 = 743,1 M/Ix/ra.

BucHOBOK: AHali3yr0oul NPOBEAEHI PO3PaXyHKH €HEPrOBUTPAT TEXHOJIO-
riyHoi omepanii — OpaHKa, MOXKHAa 3a3HaYWTH, T€ IO HAWMEHII €HEPrOBUTPATH
719,25 M]/lx/ra y mepmioro ckiamy arperarty, a came, 1-150K+I1JIH-6-35. Bonn
NOB’s13aHi 13 TUM, WO i opHoro arperatry  T150K+IIJIH-6-35, y nopiBHsHHI 3
IHIIUMH, BUINA NpoxykTuBHicTh (1,15ra/rox) i HaiimeHia Butpara nanusa (12,1
kr/ra. CymapHi enepretuyti Butpatu arperaty T-150K+I1JIH-6-35 Ha 3,2 % meHmi
uix y T-150-+T1JTH-5-35.

Tadoanus 1.1 — Buxigni gaHi Ui BU3SHaY€HHs €HEPrOBUTPAT TEXHOJIOTTYHHX OTIe-
pauiit

Hopwmarusse pi- .
Hopwmu BigpaxyBanb,
Bara,kr YHE 3aBaHTa- o
] apem apeM) %
E JKCHHA, TOO
3
= =
O] o [+
5 £ =
z ol E
N <
g E s | g
- o < ] < = §
2 5] 5} 5] 5] o m =
= | 8 & o 5 o 5 o 5 £ =
- s e | g g | g | ¢ ¢ e | g | g 5 | &
g | g = | F 7 | g gz ‘- s | g
=/ - = E o
SN -l & | d o | & | § o e | & O = | &
T-150K+ | 7535 | - | 1360 | 1600 | - | 240 10; - 12,5 20 | 1,15 12,1
TIJIH-6- 13
35
E T-150K+ 10;
0 8| IIH-5- 7535 | - | 800 1600 | - | 240 13 - 125 | 20 1,0 13,1
O
35
T-150K+ 10;
TIJIH-5- 6975 | - | 800 1350 | - | 240 16,1 - 125 | 20 | 0,95 12,5
35




T-

150+CT- ; 1 o |4

214215 | 6975 | /| 35 | 1350 | 0| 110 | 0 | 2 16,6; 20 122 | 13

3TC-1,0 0 0 : 7

=

%Case724 2

M o .

g OFcaitve | onn 1O _ | q3s0 |- | 110 | 1Y ] - 16,6; 20 28 | 086

gl pe 0 19,3

R 0

MT3- 1

82.1+CII o 2 o |4

- 3160 | || 42 | 1600 | 2| 110 15 | 2 16,6; 20 6,0 18

11+12BT 0 0 7

3-1,0

AT- 12,5;

75+KIIr- | 6000 | - | 969 | 1350 | - | 170 19’ 3’ - 14,2; 16 339 | 32

5 4 '

5| MT3- 10-

S| 82.1+KI | 3160 | - | 969 | 1600 | - | 170 13 - 14,2; 16 193 | 45

5r-4

IOM3- 1o

8040.2+ | 3095 | - | 969 | 1600 | - | 170 | U | - 14,2; 16 179 | 40

KIIr-4 :

T 10;

| 150K+1 | 7535 | - | 5514 | 1600 | - | 120 ' - 14,2; 7 752 | 26

= 13

g Jr-20

o T 10;

| 150K+J1 | 6975 | - | 5514 | 1350 | - | 120 ’ - 14,27 734 | 25

5 16,1

g Ar-20

>

= K- ]

701+J1]1 1250\ | 5514 | 1500 | - | 120 | O - 14,2; 7 863 | 36
0 14,6

r-20

IOM3- 1o

8040.2+ | 3095 | - | 1480 | 1600 | - | 160 ' - 12,57 150 | 26

w 17,7

g C3v-36

2T 10;

8 40+C3- 2770 | - | 1450 | 1000 | - | 160 13 - 12,57 146 | 30

<

gl 36

qAr 12,5;

70C+C3 | 4400 | - | 1480 | 1000 | - | 160 Al 12,57 150 | 37

11,7

V-3,6

T 10;

 150Kk+P | 7535 | - | 2030 | 1600 | - | 80 70 - 14,2; 7 127 | 1,73

Al yMm-8 '
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OM3- 10:

8040.2+1 | 3095 | - | 1460 | 1600 | - 80 5 8 - 14,2, 7 13 2,01
PMTI-4 '

Val-

met8400 10-

+Ama- 7950 | - | 3000 | 1600 | - 80 7: 6 - 14,2, 7 252 | 045
sone

UG3600

[paxTuyna podora Ne 2
Tema: BusHaueHHS €HIePreTUIHOTO €KBIBAJICHTY
IIKITTHBUX HACIIKIB TEXHOJOTIYHOT omeparii
Merta podoTu: 3aCBOEHHS METOJIMKU PO3PAXYHKY CHEPreTUYHOTO €KBiBaJIc-
HTY IIKIUIMBAX HACJIIJKIB TEXHOJIOTTYHOI omnepairii.
BuxinHi naHi it BUKOHaHHS poOOTH HaBeneHi B Tabmui 2.1

BinmoBigHO 32 BapiaHTOM MOTPiIOHO BH3HAYHTH:
»  CKJIaJ0Bi EHEPTreTHYHOTO EKBIBATIEHTY IIKIJIMBUX HACIIIKIB TEXHOJIOTI-
YHOT omepartii;
» cymapHHil eHepreTHuHM eKBiBaNeHT IIKiJIMBMX HACHIAKIB TEXHOIOT-
YHOI OTepartii;
» 3poOWTH aHaNi3 CIiBBiTHOMICHHS CKIAJ0OBHX €HEPTETHYHOIO €KBiBaje-
HTY IIKIUTMBUX HACJIIJKIB TEXHOJIOTTYHOI Omepartii;
»  3p0o0UTH BHCHOBOK TI0 POGOTI.
TeopeTu4yHa YacTHHA
HaiiBaxxsuBinum cepeji peCypceiB CilIbChbKOTO TOCIIOAAPCTBA € 38MIIS, TOMY
piBCHP BIUTMBY MAIIMHHHX arperaTtiB Ha POAIOYICTh IPYHTIB, 30€peKCHHS Ta ITiJJBU-
[IEHHS X MPOAYKTUBHOCTI HAJIEKUTH 0 OCHOBHUX E€KOJOTTYHUX BIACTUBOCTEH ar-
peraris.
CyMapHi INIKIJTUBI HACIIKY Bijl Omepailii BU3HAYal0Th 3a POPMYJIOL0:

E.=Ai+ En+ Exp, MIIx/ra (2.1)

ne Ar — pobora Ha yTBOpeHHs kouii, MJ[x/ra;

E.; - eHeproBuTpaT ryMycCy NpH BUKOHaHHI i-Toi onepartii, MJ[x/ra;

E, - GHepTrOBUTPATH IIKIUINBOI Iii 3aco0iB ximizarii, M/ x/ra.

OnHuM 13 HAOITBIT 3HAYYIIUX IIKIUTMBUX HACHIIKIB MAIIMHHUX TEXHOJIO-
Tiif € yIIIbHEHHS IPYHTIB XOJIOBUMH CHUCTEMaMH arperaTiB. Y IIUIbHEHHS IPYHTY
BU3HAYAIOTh EHEPIeTHYHOIO OLIIHKOI0 poboTy nedopmanii IpyHTY:
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As=10%np - fro- Grro+ 3 fws - Gmi Nu) , MJIx/ra (2.2)
B,
e 1) - KoeiLi€HT, SKUH BpaxoBYye BHYTPILIHI BTPAaTH B XOZOBIH

cucteMi TpakTopiB, (it KoicHUX ner = 0,98, ms rycennununx ngr=0,9-0,93);
fre, fws - BiIIOBiHO KOEQIiEHT OMOPY KOYEHHsSI TPAKTOpA i j-TOT MAIIMHU B
arperari ( frp =0,10-0,25; fu = 0,08-0,16);
Grp,Gwms - eKcIuTyaTariiina Bara Tpakropa i j-roi Mammsau B arperari, KH; n,, - ki-
KiCTh MaIllMH B arperari;
Be - po6oua mmpuna 3axsaty arperary, M

BTparu rymMmycy BU3HAYaIOTh 38 (HOPMYIIOK0:

E..=o.-6. ‘M., , M]Tx/ra (2.3)

ne E.; - eneprermunmit Bupas Brpar rymycy npu BuKoHaHHi i-Toi

omepanii, M/Ix/ra;
0, - CHepTeTHYHHN eKBiBaieHT rymycy (a.= 20,9 — 21,4 Mx/xr);
0. - KoeilieHT BMICTY TyMycCy B OJMHHUILII MacH rpyHTy (d. = 0,02 — 0,05);
M., - Maca IpyHTY, 110 BHHOCHTBCS 3a MEXI IOJIsI IPH BUKOHAHHI TEXHOJIOTT9HOT
omepaiiii, Kr/ra.

Jlnst onepaniii BUKOIYBaHHSI KOPEHIB LIYKpOBUX OypsikiB M., = 70 - 100
Kr/ra, IHIIMX TeXHOJIOTIYHUX onepauiid M., =10 — 25 kr/ra.

[kigmuBy airo 3aco0iB Ximi3allii BU3HAYAIOTH 332 (HOPMYJIOH0:

Ex p=Xx.PrHxP) ¥, Tx Mx/ra (2.4)
mX.P.

ne Xyp - akTUBHICTB cyOcTaHLil XiMiuHOT pevoBuHHU, M/I>X/MOJIb TOI;

H,, - HOpMa BUTpaT XiMIUYHOT pEUOBHHH, KI'yp/Ta;

¥B.x. - Koe(illi€eHT HEMPOAYKTUBHUX BTPAT XiMIYHOI pedoBHHH, ( ¥B.x=0,03-
0,1);

m,, - Maca 1 Mot cyOcTaHmii, Kr/Mounb, (My, =18 Kr/mMousb);

T - gac po3kJary XiMi9HOI PEYOBHHH JI0 HEIIKIUIMBOTO CTaHy, TOJI.
Bennunna T, 3anexuts Bix BUy nectuuuay i cranoButs 700-2000 rog,.

Ipuknax po3paxyHky:
BuzHauiTh cymapHi eHepreTH4Hi BUTPATH BiJl BUKOHYBAHOI TEXHOJIOTTYHOT
oreparii 3riZiHo BapiaHTy. 3HaYEeHHs yCiX IHIINX MOKa3HUKIB, sIKI HEOOXiTHI s
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PO3paxyHKy, IpUiMaiiTe y MeXax iHTEpBaJIiB 3a3HAYCHb PO3PaXyHKOBHUX (popMyi
2.2 — 2.4. Buxinni mani: Bapianr - Ne 0 (tabm.2.1).

= Bara, H & \ o) a
= o @ B . = g &
£ S |y | |8 |2 | Eg
= s > 3 5 5 % &
= s | £45 | |2 |E¢
‘5 o = g 2 g =
=t < > E ) > > = B
Z | Cuman > | 88 55 & | & | Ez
S | arperary . | E |25 588 |¢E |£¢E
i 5 = o] = S 5 S Euw| E =2
= 5 = i 5 3 = 54 8 4 859
< =4 o g < =g B o g g B gox
= © < s = 5 5 o I B 8§ B EBXE
g g < S = & 28 B2y &g &5 &4
-] 1) < E o = o 5 o o © % © E o X
ol S o T ? S H = 2 & & S E & o
2| = & ) &) H=zl =2 3 & 35 & 8 =% 8 = &
T-
SEKJCF' 75350 | 19100 | 18350 | 183 | 0,04 | 21,0 | 02 | 0412 | 0,98
KKIII-6A
T_
0 150+CT -
= | 21+KKIL- 69750 | 19100 | 18350 | 18,3 | 0,04 | 21,0 0,2 0,12 | 0,93
e}
g 6A
2 | MT3-
E 82.1+ 31600 - 18350 6,1 0,04 | 21,0 | 0,15 | 0,12 | 0,98
3KKIII
Tonmi:
- nas ckiany arperaty T-150K+CT'-21+3KKIL-6A :
104(0,98-0,2-75350+0,12-19100+3-0,12-18350)
Ay = 18,3 =12,93 MIx/ra,
- s ckaany arperaty T-150+CI-21+3KKII-6A:
104(0,91-0,2-69750+0,12-19100+3-0,12-18350)
A, = 18,3 =11,80 M/Ix/ra,

- st ckiany arperaty MT3-82.1+3KKIL-6:

10%(0,98-0,15-31600+ 0,12 -18350)
Az = 6,1

=11,22 M]Tx/ra.

Brparu rymycy BuszHauaemo 3a GopMyIoro:
Eei =00, 'Mp s M}I)K/Fa
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0., - GHEPTEeTUIHUH €KBIBAJICHT TYMYCY;

0. - Koe(imieHT BMICTy TYMYCY B OJUHHIII MacH IPYHTY;

M., - Maca TpyHTY, 10 BUHOCHUTBCS 32 MEXIi IT0JISI IPY BUKOHAHHI TEXHOJIOT -
YHOI omepariii, Kr/ra.

BpaxoBytoun Te, 110 IpH BUKOHAHHI TEXHOJIOT1YHOT onepariii KOTKyBaHHS BH-
HOCHTBCS IPYHTY 3a Mexi moiist y po3mipi 10 — 25 kr 3 rexrapa, npuiMaeMo Juist
nepiuoro cknany arperary (T-150K+CI-21+ +3KKIL-6A) M., = 15 kr/ra, npyroro
( T-150+CT-21+3KKII-6A) - M., = 18 kr/ra i Tpetroro (MT3-80+3KKI-6) — M.,
=12 kr/ra.

Toni:

- s ckaany arperaty T-150K+CI-21+3KKII-6A:

Er = 21-0,04-15 =12,6 M/Ix/ram,

- 1 ckaany arperaty T-150+CI-21+3KKII-6A:

Er = 21-0,04-18 =15,12 M/T>x/ra,

- s ckiaxy arperaty MT3-82.1+3KKIL-6:

Er = 21-0,04-12 =10,08 M/Ix/ra.

BpaxoByroun Te, 0 IpH BKa3aHii onepanii — KOTKyBaHHS I'PyHTY, HE BHO-
CATBHCS XIMiYHI 3ac001 BBaXkaeMo, mo Ey, = 0.

3aranpHi MIKIUIABI HACTIAKY Bil TEXHOJIOTIYHOI omeparnii — KOTKyBaHHS
CTaHOBUTHMYTb:

Ew= At + Eri+EX P, Mlx/ra

Touni:

- st ckany arperaty T-150K+3KKII-6A:
E.1=12,93+12,6 =25,53 M/ x/ra,

- s ckaany arperaty: T-150+CI'-21+3KKII-6A:
E..=11,80+15,12 = 26,92 MTx/ra,

- st ckaany arperaty: MT3-82.1+3KKIII-6:
E.s=11,22+10,08 = 21,30 M/I/ra.

BucnoBok: CymapHi IOIKiIJTHBI HACTIIKA BiJ TEXHOJOTIYHOI oreparii KoT-
KyBaHHS IPYHTY HaliMeHI Juisi ckiany arperatry MT382.1+3KKIII-6, sxi ckinana-
1o1b 21,30 M/[x/ra. Y nopiBHsHHI 13 nepmuM arperatroMm T-150K+CI-21+3KKII-
6A 1kiuHBi Hachiaku MeHI Ha 16,6 %, i3 apyrum T-150+CI-21+3KKII-6A — Ha
20,9 %. Bonu noB’s3aHi i3 M, mo Tpakrop MT3-80 Mae MeHmIy Bary, y CKiafi
arperaTy BiZICYTHS 34iIllKa i Maca IPyHTY, sSKa BHHOCHTBCS 32 MEXI IT0JII CTAHOBUTD
12 xr/ra. ToMy npu BUKOHaHHI 3aJjaHo0{ onepanii Uil JaHUX YMOB PEKOMEH/JOBAaHO
BuKopucToByBatH arperat MT3-82.1+3KKIII-6.
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Ta6auns 2.1 — BuxigHi nani [yt po3paxyHKy eHEpreTHIHOTO eKBiBaJICHTA IIKijI-
JUBUX HACTIIKIB TEXHOJOTIYHOI omepamii

= Bara, H T , < 2 °
g @ | = e | = | &%
g 5 | 5 | g 2 5 g
2 = > | B 3 5 x &
[}
2 8 g 4l 5 2 z =l
5 & EEl R Z g g s
: S lz2 8z |2 | EE
T Cknan 2 L & o 2| & o) S
= arperary - 3 2 5| E E( 5 | 8 z 8
| g Z % = 8| E el | & [T
= |5 = S | EZ EZ| EG| B | ES
5} a. g < R =R BORL S I
R & < 3 = 5 E| o S| B & ¥ EXE
3| & < S = = 2 E| Eaxnl BE|BEl &8
/a 3 < = o = o = o O o % o I 3 g
ol < [ 5 ? [eH=¢ T S o = S o
E - = ) &) Hs| 2 |l @ & £ B 2 8| 2%
T-150K-
iess | 75350 - 13600 | 2,31 | 0,02 | 209 | 0,22 | 0,16 | 0,98
T-150K-
[+ -
1| 2| nesaes | 75350 8000 | 1,93 | 003 | 213 | 0,18 | 0,12 | 098
& | T-150-
S| 1iris.35 | 69750 - 8000 | 1,93 | 005 | 214 | 0,11 | 013 | 098
T-150+CT-
+
ZIR2IB3T | o760 | 1910 | 9030 | 20,6 | 005 | 214 | 020 | 013 | 092
: C-1,0
g
=
2 | g | Caser240+ | o950 | . | 20000 | 343 | 025 | 211 | 014 | 009 | 098
2. | caiimepc
R | MT3-
82.1+CII- 1910
\L+1oBT3. | 31600 0 5160 | 11,8 | 0,04 | 212 | 017 | 011 | 098
1,0
AT-
= | 75eKr-a 60000 - 9690 | 3,84 | 003 | 209 | 016 | 012 | 093
3 | MT3-
3 S | 82.1+KII- | 31600 - 9690 | 3,84 | 002 | 213 | 013 | 013 | 098
g |4
Z [ ToM3-
8040.2+KII | 41000 - 9690 | 3,84 | 004 | 214 | 021 | 016 | 098
r-4
T-
I50K+HJIAT | 75350 - 55000 | 19,2 | 0,03 | 21,1 | 0,12 | 0,13 | 0,98
-20
E
5| T
4 | & | 150K+ | 60750 - 55000 | 19,2 | 0,04 | 212 | 0,10 | 0,14 | 0,90
g | -20
2 | TOIHIUIC- | 12400 - 55000 | 19,2 | 0,04 | 21,4 | 015 | 0,09 | 098
20
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IOM3-
8040.2+C3
Vv-3.6

41000

- 14800

3,6

0,05

0,20

0,13

0,90

T-40+C3-
3,6

25950

- 14500

3,6

0,25

0,14

0,09

0,91

T-
70C+C3V-
3,6

CiBba 3epHOBHX

40400

- 14800

3,6

0,04

0,17

0,11

0,93

T-
150K+PY
M-8

75350

- 34200

15

0,02

0,22

0,16

0,98

IOM3-
8040.2+1P
MI-4

41000

- 14800

14

0,03

0,18

0,12

0,92

Val-
met8400+A
masone
UG3600

Buecenns MiH. 100.

79500

- 30000

36

0,05

0,11

0,13

0,98

Meta podoTH: O3HAHOMHTHCS 3 OCHOBHUMH 010€HEPT€THIHUMH YCTAHOB-
KaMH¥ 1JIs1 OTpPHMaHHs OionainBa; ONaHyBaTH METOANKY PO3paxyHKy OiorazoreHepa-

TOpA.

BinmoBigHO 32 BapiaHTOM MOTPiOHO BH3HAYHTH:
poO3paxyBaTy MPOTyKTHBHICTH 010Ta30BOi YCTAHOBKY;

YVVVVY

OpTraHiYHUX MaTepiaiB.

IIpakTuyna podora Ne3
Tema: Po3paxyHok Gi0€HEpPreTHYHUX YCTaHOBOK

3pOOHUTH BUCHOBOK 110 POOOTI.

BHU3HAYHTH 00 €M ra3y 3 6iorasoreHeparopa,
BHU3HAYHTH PO3Mip 0i0Ta30BOi yCTAaHOBKH;

TEOPETUYHA YACTHUHA

OnHiero 3 HAHOITBII EPCIIEKTUBHUX TEM B I'aly3i PO3BHTKY aJlbTePHATHBHUX
JDKEpeTl eHepril € BUBYCHHS IOTCHIIATYy O010CHEPTreTHKH, TOOTO OTPUMaHHS eHEpTii 3

po3paxyBaTu 1000BY NPOJYKTHBHOCTh 0i10ra30BOi YCTaHOBKH,

I'onoBHa nepeBara 1bOTo BUy aJIbTEPHATUBHUX JPKEPEIT eHEeprii — 11e BeJIHuKa pi-
3HOMaHITHICTh CHPOBHUHH 1 00 €KTiB HOTO MPaKTUYHOTO 3aCTOCYBaHHs. AJDKE POCIIHH-
HUH CBIT INIAHETH HA3BUYAWHO PI3HOMAHITHHUH 1 SK MAJIMBO MOXKHA BUKOPUCTOBYBATH
6araro BuIiB pociuH. KpiM TOro, iCHY€ MOXXJIHMBICTH CTBOPEHHS €KOJOTI9HO YHCTHX
BHAIB mamsHOTrO. Po3pobka i BUpOOHMITBO OiomasnBa TakoXX JOMOMOXKE PO3B’SA3aTH
po0IeMy CMITTS, sIKe MOXKe IIPUHOCUTH €HEprito, OyIy4d CHPOBHUHOIO.

bBionanuso — e manuso 3 6i0JI0TIYHOT CHPOBUHH, III0 OTPUMYETHCS, K PABHJIO,
B pe3yibTati nepepoOku credern myKpoBoi TPOCTHHM a0 HACiHHS pancy, KyKypyl3u,
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coi. [cHyFOTb TaKOX MPOEKTH Pi3HOI MipH OMPAbOBAHOCTI, CIIPSIMOBAHI HA OTPUMaHHS
OiomanuBa 3 IENIOJIO3H 1 PI3HOTO THITY OPTaHIYHUX BiTXO/IB.
IcuytoTs pi3Hi Knacudikarii Oiomoridanx nanuB. HalOibII 3araasHOI0 3 HUX

€ Kmacudikaris 3a KOHCUCTEHIII€I0, 3T1THO SKO1 Oi0MaTHBO MiAPO3IIIAETHCS HA!
° piake (Ui IBUTYHIB BHYTPIIHBOTO 3rOPAHHS, HATIPH-
KJIaJl, €TaHOJ, METAHOJI, 010/TU3eb),
° TBepze (apoBa, coIoMa),
® razomnoione (0iora3, BOJCHS).

IIponykTuBHICTE 610ra30B0i YCTaHOBKH BH3HAYAETHCS 38 (HOPMYIIOIO:
V6 = Bek - a-3- K 3.1
e, 0. — KUTbKICTh OPTaHIYHUX PEUOBHH, %

9 — Buxiz Oiora3y Ha 1 kr opraniuyHoi pedoBuHH (OP). OpieHTOBHI 3HaUYeHHS 3
Ut Benmukoi poratoi xymobu (BPX) —0,24-0,3 m3 /kr; mis ceuneit 0,4-0,45 M3 /kr; s
rruri — 0,6 M3 /kT;

K — xoegimient 6poxainas (0,4—0,3); Bek — KUTbKICTh €KCKPEMEHTIB 3a 100y.
KinbKicTh €KCKPEMEHTIB 3a 00y BU3HAYAETHCS 32 YMOBH:
Bex==n1by +nsb, (3.2)

ne nl, n2 — KiNBKiCTh TBApHH Pi3HOTO BHAY; b1, b2 — muTOMUIA BUXi eKCKpeMe-
HTIB Ha OJTHY TBapHHY Pi3HOTO BUJY.

Jnst po3paxyHKy I0OOBOr0 BHUXOAY Oiorasy BHKOPHCTOBYIOTH YHiBepCaJbHE
criBBigHOIIEHH YeHa Ta XOMIiMiTO, KOTpEe BpaXOBYe THI OiOMacH i orepamniiiHi xapa-
KTEPHUCTUKH 010ra30BOro peakTopa:

V6= (Qep. - Kop.p.) - ( 1k |) (3.3)

T (t-® max -1+K)

ne VO — noboswmii Buxin metany CH4 (M3 3a mo0y 3 1 M 3 peakropa);
9 rp — rpaHUYHUI BUXiT MeTaHy 3a 700y (M3 3a 100y 3 1 kr OP), 10 cTaHOBUTH
1ist tHoro BPX 0,2+0,05, a s ceunsgoro raoro 0,5+0,05;
Kop.p. — kornentparis OP Ha Buxoxi , Kr/m3 ;
T — 9ac MOBHOTO OOMiHY piHU B peakTopi, 1i0;
K — xiHeMaTHuHUI KOediIieHT:
- 115 tHoro BPX K = 0,8+ 0,001¢ 068
- 1714 cBuHsYOrO THOIO K = 0,5+0,0043¢ 00918
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® Max — MakcuMallbHa MIBUIKICTH POCTY MIKpOOpraHi3MiB, moba-1 , sxa 3aie-
XKHTH BiJ TemrniepaTypu Oponinas Td: o max = 0,013-T¢ —0,129 .
O06’em 6i0ra3oBOi YCTaHOBKH:
VM =1 -Vp K3 3.4

ne Vp — 00’eM pikoi Macu eKCKpPEeMEHTIB, IOJAl0Th B yCTAaHOBKY 3a I00Y;

K3 — koediuieHT, sikuii BpaxoBye monpaBky Ha 00’eM Oiorasy.
PosBsizok:
1. Po3paxyHoOK TeOpeTH4YHOI MPOAYKTHBHOCTI 6i0ra3oBoi ycTaHOBKH
Po3paxyBaTu nposyKTUBHICTH 6i0ra3oBoi ycTaHOBKH VO, SIKIIO B TOCIIOJApCTBI
e nl tBapun BPX i n2 cBuneit. TpuBanicte OpoainHs T ai0, Temmeparypa dep-
MmeHTatii t °C.
Jiis BapiaHTIB 3HAYCHHS BUXiTHIX BEIIMYMH HaBEJICHO B TaOL
Ta6auns 3.1 — BuxinHi gaHHi 115 po3paxyHKY IPOIXYKTHBHOCTI 6iora3oBoi yc-

TAHOBKH
Ba- 1 2 3 4 5 6 7 8 9 10
pi-
aHT
nl 3 4 6 8 10 12 14 16 18 20
T, 20 10 20 10 5 10 5 10 10 5
o
t°C | 34 32 36 40 50 36 40 44 48 50
n2 10 20 30 10 20 15 25 30 20 15

Po3B’sizanns 1. [Ipuiimaemo HacTynHi yMOBH: B rocniofapctsi € n1=3 tBapun BPX
1 n2=20 cuneil. Tpusanicts Opoainus T =10 1i6, Temneparypa dhepmenrarii

t=40°C. 1. KitbKiCTh €KCKPEMEHTIB 32 J100Y:

ne bl, b2 — Buxia eKCKpeMeHTIB 3a 100y

B ex=nlbl + n2b2 = 3.55+ 20-15 = 465 kr/mno0y,

CepenHbpo1000BHIH BHXiJ] eKCKPEMEHTIB Ha MignpuemMcTBax BPX

Buxin eKCKpeMeHTIB, KI/100y
TBapunu
Bceboro KaJl ceya
buku 40 30 10
Koposu. 55 35 20
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Moutonusk Ha Bia- 75 5 2,5
KOpMJICHHI: J10 4 Mic

4-6 mic. 14,0 10 4

6-12 mic.. 26,0 14 12
crapii 12 mic 35,0 23 12
Csuni 15,0 11 4

2. MoxJBa KUTBKICTh OioTasy:

Vo6 =Bek -a -9 -K =465.0,0363-0,265-0,4 1,8 m 3 /xr Ha 100y

Jie a — KIIbKicTh opranigHoi Macu 3 1 xr exckpemenrtis (0,0363-0,04kr); 9 —
MUTOMAa BEIMYMHA BUXOy 0i0Ta3y 3 OpraHidYHOI MacH, 3aJeKHUTh Bill TEMIIepaTypu
(hepMeHTa1ii i TPUBAIOCTI IPOIIECYy.

2. Po3paxyHok 06’emy ra3y 3 Oiorasoreneparopa.

Busnaauntn 00’eM ra3y 3 6iorazoreHepaTopa BHACIIIOK YTHIII3alii THOKO 3 N
kopiB. TpuBamicTs UKy OpodiHHS 4 T , TeMmnepaTypa td. HamxomkeHHS cyxoro
OponmmsHOTO MaTepiary Bin onxHiel kopoBu ckinagae m0=2 kr/no0y. Buxin 6iorazy
9 =0,24 M3 /xr, Bmict CH4 B 6iorasi 0,78. Po3paxyBaTu noTy»HicTh OiorasoreHe-
paropa.

Jlnst BapiaHTIB 3HAUSHHS BUXITHUX JaHUX HaBeACHO B Tabm. 3.2

Ta6auns 3.2 — Buxigsi JaHHI 1718 pO3paxyHKy 00’ €My ra3y 3 Oiora3zoreHepa-
TOpa
Bapi- 1 2 3 4 5 6 7 8 9 10
aHT
n 4 6 8 10 12 14 16 7 9 11
t,°C 40 42 44 38 39 45 37 41 43 37
Ta, 6 | 8 7 7 9 9 6 10 9 6 10

Po3B’si3anns. [IpuiiMacMo HacTYIHI YMOBH: B TOCHO/APCTBI € N =4 KOPOBH.
Tpusanicte 6poainns T =10 ni6, Temneparypa gpepmenrauii t =40°C. HagxomkeHHs
CyXOro OpOIMIIBHOTO MaTepiany Bif ojHiel KopoBu ckiagae m0=2 kr/no0y. Buxizg
6ioraszy 9 =0,24 M3 /kr, Bmict CH4 B 6iorasi 0,78; 1=0,92 — KK/I manpauKa; Q p H —
KaJlopiiiHicTh Oloraszy (MeraH 3a HOPMaJbHHX YMOB Mae Oiu3bko 28 MJ/Ix/M3 =56
kJIx/KT);

1. 3aranpHa Maca Cyxoro mMarepiany:

m;=n - Mg =4- 2= 8 kr/n00y

2. KinpKicTb rasy, sika yTBOPIOETHCS 3a 100Y:

V6 =9-m; = 0,24-8 =1,92 M 3 /100y

3. TemioBa moTyXHicTh Oiora30reHepaTOpHOi YCTaHOBKH, BT:

N =n- QP - V6 -K=0,92-28-10°- 1,92 - 0,78/(24 - 3600) ~ 447
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3. Po3paxyHok po3mipy 0iora3oBoi ycTaHOBKH.

Buznauntu po3mip 6iorazoBoi ycraHoBkH (00’€M, liaMeTp 1 BUCOTY) JUIsl aHaepoo-
HOTO TIpOIIeCy repepoOiieHHs eKCKpeMeHTiB Bek (kr/no0y). TpuBamicts GpepmenTa-
wii Top (mib).

Jlyis BapiaHTIB 3HAYCHHS BUXITHUX BEJIUYMH HABEJCHO Yy Ta0II. 3.3.
Tabnmms 3.3 — Buxiagi gaHHI A1 po3paxyHKy po3Mipy 0iora30BOi yCTAaHOBKU

Bapi- 1 2 3 4 5 6 7 8 9 10
aHT

Bek, 280 | 220 | 340 | 250 | 150 | 300 | 200 | 260 | 180 | 190
Kr/mo0y

t6p, 1i6 | 20 10 20 10 5 10 5 10 10 8

Po3B’s3anns. [IpuiiMaemo HacTynHi ymMmoBHU: KilbKiCTh €KCKpEMEHTIB 3a 100y
Bex=200 xr/no0y; tpusainicts ¢pepmenTauii top=10 1i6. Yactka cyxoro matepiaiy B
exckpeMeHTax K=0,04.
1. KinpkicTh cyxoro marepiaiy (OpraHiYHHX PEUOBHH):
mo = Bek -K = 200-0,04 = 8 xr/mo0y
2. B 6Giora3oBy yCcTaHOBKY ITOJa€ThCs pifka Maca €KCKPEMEHTIB, i BU3HAYa-
I0Th TaK:

Vp= mo /peK =8 /1024z 0,01 m 2 /106y

JI€ Pex — TYCTHHA PiJIKOT MACH €KCKPEMEHTIB, sIKi ITOIal0Th B YCTaHOBKY (1024 kr/m3
)
3. O0’emM reHeparopa:
VM=tV p=10-0,01=0,1m3
4. Ha oCHOBI TIpaBuJIa «30JI0TOTO MEpepi3y» mioiia 6i0ra3oBol yCTaHOBKH:
F=0,454 -V M=0,454-0,1~ 0,05 M2

[puiiMaroun KOHCTPYKIIiFO 010ra30B01 YCTAHOBKY IUTIHAPUIHOIO, BUZHAYAMO Jlia-
MeTp:

D= \/ 4_F=\/ 4 0,05=0,25m
n 314

Bucora 6i0ra3oBoi ycTaHOBKH:

h=VmM=01=2m
F 0,05
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4. Po3paxyHok 1000BOI IPOAYKTUBHOCTi 0i0ra3oBoi yCTaHOBKH.

Biorazosa ycraHoBka 06’eMoM V nepepo0iisie ClTbCHbKOTOCIIONapChKi BIAX0AN
(ruiit BPX). TexHonoriuni mapaMeTpu aHaepoOHOTO IPOIIECy: TeMreparypa gepme-
HTauii td, TpuBaNicTh MOBHOTO 00MiHY OioMacu TOp. BuzHaunTh npoayKTHBHICTE
yCTaHOBH 3 Oiorasy 3a m00y.
Jlnst BapiaHTIB 3HAUSHHS BUXITHUX JaHWUX HaBeAeHO B Tabu. 3.4

Tabmuus 3.4 — BuxiaHi 1aHHI 4715 po3paxyHKy 1000BOi IPOJYKTHBHOCTI 6i0ra3oBoi
YCTaHOBKH

Bapi- 1 2 3 4 5 6 7 8 9 10
aHT
Vm,M3 | 8 10 12 14 16 18 20 22 11 13
t,°C 40 41 42 39 43 38 44 45 39 43
Top, mi0 | 10 12 14 16 12 14 10 12 14 13
Po3B’s3anns. [Ipuiimaemo HacTynHi ymoBu: V=8 M3 ; Temniepatypa pepmeHTarii
th=40 °C, TpuBaiicts nopHoro oominy 6iomacu to6p=10 ni0. [IpogyxruBHicTh Oio-
ra3oBoi YCTAHOBKH BH3HAYUMO 13 CITiBBIiIHOIIICHHS:

V6= (urp. - Kop.p.) - ( 1k I)
T (W max -1+K)

JIe Vrp — TPAaHUYHUH BUXiA MeTaHy 3a 100y 3 1 kr raoro BPX — 0,2+0,05;
Kop.p — xonnenrpanis OP na Buxomni (210 Kkr/m®);

T — Yac MMOBHOTO 00MiHy MaTepiany B peakTopi (10 mi0);

K — xinemaTnunuii koediuient aus ruoro (BPX): K=0,8+0,001¢ %95 ;
S — anerar, HOro BeJIMYMHA KOJIMBAECTECH B Mexax 80-120

K =0,8 +2,700685 = 158 47.

® Max — MakCUMaJbHA MBUAKICTh POCTY MIKpOOpTaHi3MiB (qoba-1 ) 3a Temmepa-
Typu tdp=40+0,050C, (Th=273+40=313 K):

omax =0,013-T¢ -0,129 = 0,013-313-0,129 = 3,94

[IpoxyktuBHicTh 3 1 M3 ycTaHOBKH 32 100Y:

V6 = (0,25 - 210) - (1- 158,47 ): 1,02
10 (10 -3,94-1+158,47)
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IIpakTuyna podora Ned
Tema: OuiHKa eHepreTHYHOrO MOTEHIIATy HETPaIULIHHUX JPKepell eHeprii Ha Te-
petopii Ykpaiau

Meta po60TH: 03HAHOMIICHHS 3 NPUHIUIIAMH OLIIHKY €HEPreTHYHOTO MOTEHIIaly
HETpaJHIIHAUX JDKEepell eHeprii Ha TepuTopii Ykpainu.
3aBaaHHA:
»  DO3KPUTH HANIPAMKH BUKOPHMCTAHHS HU3bKOTIOTEHIIMHUX JUKEPET EHEp-
rif;
»  PO3KPHTH HaNpsSMKH BUKOPHCTaHHS COHAYHOI EHEPTii, MOMIMBOCTI 3a-
CTOCYBaHHS €HEprii BITPy Ta BUKOPUCTAHHS HEEPreTHYHOTO MOTEHIaTy
MaJIAX PidOK IS BHPOOHUIITBA €IIEKTOCHEPTi]

TeopeanHa YacTHHA

Birpoenepreruka. Ykpaina Mae HOTYXHI pecypcH BITpOBoOi eHeprii: piu-
HUH TeXHIYHUN BITPOCHEPTEeTHYHUN TOTeHIiaa qopiBHIoE 30 Mupa. kBT rox.

VY pesynbTaTi 0OpOOKH CTATUCTUYHUX METEOPOJIOTIYHHUX JAHHUX I10 IIBHUJI-
KOCTI Ta TOBTOPIOBAHOCTI IIBH/KOCTI BITPY MpOBeIcHE palOHyBaHHS TepUTOPii YK-
paiHu [0 MIBUAKOCTSX BITPY 1 BU3HAUCHO MUTOMHI €HEPreTHYHMI TOTEHIIaN BITPY
HAa pi3HIH BHCOTI BiIIOBITHO A0 30H PallOHYBaHH.

Y ymoBax YkpaiHu 3a I0OIOMOTOI0 BITPOYCTAHOBOK MOXKJIMBUM € BUKOPH-
cranHs 15-19% piuHoro 06’eMy eHeprii BiTpY, 110 IPOXOAUTH KPi3b NIEPETHH MOBE-
pxHi BiTpokoieca. OdikyBaHi 00CsITH BUPOOHUIITBA eNEKTpoeHeprii 3 1 M 2 mepe-
THHY IUIONII BITpOKOJieca B MEPCHEKTHBHHUX perioHax ckiamats 800-1000
kBt ron/m 2 3a pik. 3acTocyBaHHsI BITPOYCTaHOBOK [IJIsi BADOOHHUIITBA €JIEKTPOCHE-
prii B MpOMHUCIIOBHX MaclITabax HaHOUTHIT epeKTUBHO B perioHax YKpaiHw, ae ce-
PeNHBOpIYHA MIBUIKICTH BiTpY Olmbima 5 M/c: Ha A3oBo-YopHOMOpPCEKOMY y30e-
pexoxi, B Onechbkiii, XepcoHChKiH, 3amopi3bkii, JJoHenbkiit, Jlyrancokiii, Mukoa-
iBChKiit 00acTsx, AP Kpum ta B paiioni Kapmar.

Excruryarariss THXOXiTHUX 0araTojonaTeBUX BITPOYCTAHOBOK 3 IIiABHIIIC-
HUM 00EpTaloYMM MOMEHTOM JUIsl BUKOHAHHS MEXaHIYHOI poOOTH € e(heKTHBHOIO
MPaKTHUYHO Ha BCid TepuTopii YKpaiHu.

Bitpoeneprernka YKpaiHu Mae TOCTaTHIN JOCBiT BUPOOHHUIITBA, IPOCKTY-
BaHHs, OyIiIBHUILITBA, EKCIUTyaTallil Ta 00CIyroByBaHHS SIK BITPOCHEPIreTHYHHX YC-
TAaHOBOK, TaK 1 BITPOGHEPTeTUYHHX CTaHIIH; y KpaiHi € TOCTaTHHO BHCOKWI HaY-
KOBO-TEXHIYHHI MOTEHITiaN 1 po3BUHEHA BUpOOHMUA 0asa. 3apa3 po3BUTKY BiTpoe-
HEpPreTHYHOro CEKTOpa CHpHs€E Aep)KaBHA MiATPUMKA, IO 3a0e3reuye peaizaliro
IHIIIaTHB 3 YAOCKOHAIEHHS 3aKOHOIaBCTBA, CTPYKTYPH KePyBaHHS, CTBOPSHHIO BH-
TiIHUX yMIB JUIs BHYTPILIHIX 1 30BHIMIHIX 1HBECTOPIB.
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ConsiuHa eHepris. Y pe3yibraTi 0OpOOKH CTaTHCTHYHHX METEOPOJIOTIY-
HUX JIaHUX 3 HaJXO/UKEHHS COHSYHOI pajiamil BU3HAY€HO MUTOMI €HepreTHy4Hi Ho-
Ka3HHUKH 3 HAIXOKCHHS COHSIYHOI €HepTii Ta pO3MOiI eHePTeTHYHOTO IIOTEHITi ATy
COHAYHOTO BHIIPOMIHIOBAHHS U KOXKHOI 3 oOnacteit Ykpainu. CepeqHpopiuHa Ki-
JIBKICTh CyMapHOi COHSYHOT pajianii, 1o nocrynae Ha 1 M2 NOBEpXHi, Ha TEPUTOPIT
VYxpainn 3HaxoauThcs B Mexax: Bif 1070 kBt -ron/m 2 B miBHIUHIM 9acTHHI Y KpaiHU
1o 1400 kBt-rog/m2 i Bume B AP Kpum. [Torenmian corsaroi eHeprii B YkpaiHi €
JOCTaTHBO BHCOKHM JJISl INUPOKOTO BIPOBA/KEHHS SIK TEIUIOCHEPI€THYHOTO, TaK 1
(oToeHepreTHYHOro 06 JHaHHS IPAKTHYHO B YCiX obnacTsax. Tepmin eexkTHBHOT
eKCIUTyaTaIlil TeJlioeHePTeTHIHOTO 00JafHAHHS B MIBJCHHUX OONACTsIX YKpalHu —
7 MicsLiB (3 KBITHS 1O KOBTEHB), B IMIBHIYHUX 00JacTsAX 5 MICSLIB (3 TpaBHs IO
BepeceHs). DoToeHepreTyHe 00IaHAHHS MOXKE JOCTaTHHO €()EeKTUBHO EKCILTya-
TyBAaTHCS BIPOJOBX BCHOTO POKY.

Y KI1IMaTOMETEOPOJIOTIYHUX YMOBaX YKpaiHH IS COHSYHOTO TEIUIONOCTa-
YaHHsI €(DEKTHBHUM € 3aCTOCYBAHHS TUIOCKUX COHSYHUX KOJIEKTOPIB, SIKi BUKOPHC-
TOBYIOTb SIK NIPSIMY, TaK i pO3CisiHy COHSAYHY pafiaiito. KoHIeHTpylouH COHSYHI KO-
JIEKTOPH MOXYTh OYyTH JOCTaTHRO €(PEKTHBHUMH TiJbKH B MIBICHHUX perioHax YK-
paiHu.

Eneprernynmii moreHmiaga Maaux pik. YkpaiHa Mae MOTYKHI pecypcu
rizpoeHeprii Manux pik. 3araJbHUHA TiAPOCHEPTCTUIHNHN OTCHIIAT MaJNX PiK YK-
painu ctaHOBUTH 01t 12,5 muipa. kBt rox, mo ckianae 6inst 28% 3araipHOTO Tif-
pOIOTeHIiay BCiX pik YKpaiHu.

I'ost0BHOIO MepeBarolo Masoi IiJJpOCHEPTeTHKH € JICIICBU3HA SIEKTPOCHE-
prii, TeHEpOBaHOI HA TiIPOCIEKTPOCTAHIIIAX; BIJCYTHICTh MAMBHOI CKJIaJOBOI B
NpoLIeCi OTPUMAHHS eJIEKTPOEHEPTil NPH BIIPOBAPKEHHI MAJIMX TiAPOEIEKTPOCTaH-
i}l 1a€ MO3UTUBHUIN €KOHOMIYHUI Ta €KOJIOTIYHUH e(heKT.

[TepBUHHNM IpKepesioM eHeprii JuI MaJloi TiJpOEHEPTETHKH € TiAPOIoTe-
HIliaJ MaluX PiuoK; BEPXHsS MeXa MOTYXHOCTI TiIpOSHEPreTHYHOro 00JIaHAHHS
cranoBuTh 30 MBT. 3rimHo mixxkHapoaHoi Kiacudikarii 3a HopmatueoM OOH, no
Manux rigpoenektpocraniii (MIEC) BiTHOCATP TiApoeNeKTPOCTAHIIIT MOTYKHICTIO
Bix 1 mo 30 MBT, o mini 'EC — Bix 100 mo 1000 kBT, no mikpo I'EC — He Ginpmie
100 xBT.

[Tpu BUKOpHCTaHHI TiAPONOTEHIIay MAJIMX PIYOK YKpaiHK MOXKHA J10Cs-
I'TH 3HaYHOI €KOHOMIi TAJIMBHO-CHEPTETHYHUX PECYPCiB, IPUIOMY PO3BUTOK MAJIO1
TiIPOEHEPTeTHKN CIIPUATHME JeIeHTpati3amii 3araJbHOi €HepreTHYHOI CHCTEMH,
YUM 3HIME psAA MpoOJieM SK B €HepronocTadyaHHi BiAJaleHHX i BaXXKOJOCTYITHUX
PpaiioHIB CLIBCHKOT MICIIEBOCTI, TaK 1 B KEPYBaHHI I'IaHTCHKUMH €HEPTETUYHUMU CH-
CTeMaMH; [IPH [IbOMY BUPIIIyBaTUMETHCS LIIIMH KOMIUIEKC TIPOOJIeM B EKOHOMIYHIH,
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€KOJIOTI4HIH Ta coliaibHil cepax KUTTENISUIBHOCTI Ta TOCHOAAPIOBAHHS B CLIBCh-
Kill MiCIIEBOCTi, B TOMY YHCJI 1 palOHHHUX LEHTPIB.

Mauti-, miHi- Ta Mikpo 'EC MOXyTb cTaTH OTY>KHOIO OCHOBOIO €HEpro3a-
Oe3medeHHs IS BCiX perioHiB 3axigHoi YKpaiHu, a A IesKuX paiioHiB 3akapmar-
cpKkoi Ta YepHiBEIbKOi 001acTe — HKepeIoM MOBHOTO CaMOEHEePro3ade3neueHHSI.

Eneprernunuii norenuian 6iomacu. B Ykpaini icHye gocraTHii eHepre-
TUYHAN TOTEHINia] MPaKTUYHO BCiX BHIIB OioMacH i HeoOXiHa HayKOBO-TEXHIUYHA
Ta MpOMHCIIOBa 0a3a I PO3BHUTKY JaHOI raiy3i eHepreTuku. Iloka3HUKH eHepre-
TUYHOTO MOTCHINATy 0i0OMAacH BiJPi3HSAIOTHCS BiJl MOTEHINANY 1HIKX BiTHOBIOBA-
HUX JDKEepeIl eHepril THM, 1110, OKPIM KJIIMaTOMETEOPOJIOTTYHUX YMIB, €eHEPTeTHYHUI
MoTeHITian 6ioMacH B KpaiHi B 3HAYHIH Mipi 3aJeXUTh Big Oarateox iHmUX (akro-
piB, B IIepIIy 9epry BiJ piBHS TOCIIOAAPCHKOT isTTBHOCTI.

EnepreTuuHuii moTeHiian 0ioMacu MPeaCTaBICHO TAKUMHU ii CKIIQJIOBUMHU
— €HEPreTUYHNM ITOTCHIIaJIOM TBAPUHHHUIIBKOT 1 POCIIMHHO]T CLIBCHKOTOCIIONaPCHKOT
OiomMacH Ta eHepreTHYHUM ITOTCHIIATIOM BiTXO/iB JCPEBUHH.

OCHOBHUMH TEXHOJIOTISIMH NepepoOKH OiomacH, sIki MOKHa PEKOMEHY-
BaTH JI0 LIMPOKOTO BIIPOBAKEHHS B IAHUH Yac €: psMe CHaJFOBaHHs, MipoJi3, ra-
3uikais, aHaepoOHa pepMeHTAIlis 3 YTBOPCHHAM 0ira3y, BHpOOHHUIITBO CIIUPTIB Ta
MaceJ IJIsl 0JiepKaHHs MOTOPHOTO TajlkBa.

[Tpu oOrpyHTYyBaHHI BIPOBAJKEHHS 0I0CHEPTETHYHNX TEXHOJIOTIH 3a0e3-
TICYCHHS OXOPOHH HaBKOJIMITHHOTO CEPEIOBHUINA 3HE3apaKeHHAM BiX0iB 6iomacu
4acTo MOociJae Mepie MicIie; y mporeci mepepoOKn TBApUHHHUIIBKUAX BIIXOIIB Ta Mi-
CBKMX CTIYHUX BOJ, OKPIM 3HEIIKO/PKEHHsI HeOe3ne4Hoi Mikpodopu, reJpMiHTIB
Ta HaCiHHsA Oyp’sHIB, SIKi MOMAJAIOTh B IPYHTH, B TIOBEPXHEBI Ta IiJ3eMHI BOJIH,
ycyBa€eThcs 3a0py/IHEHHS TTOBITPSI B 30HaX 1X HAKONTMYEHHS.

ExoHOMIuHa e(eKTUBHICTh Ol0eHEepreTHYHOro oONajHaHHS B OLIBLIOCTI
BHUIIAJIKIB 320€311euy€eThCs TPaBUIILHIM BUOOPOM TEXHOJIOTIT nepepoOku Giomacu ta
pO3TalryBaHHAM OOJaJHAHHS B MICIIIX ITOCTIHHOTO ii HAKONMYEHHS; Ba)KIIMBUM €
TaKoX e(peKTUBHE i, 0 MOIJIMBOCTI, KOMIIIEKCHE BUKOPUCTAHHS BCIX OTPUMAHHUX
B TIpoLIeCi IEPepOOKH POIYKTIB.

HoTtenuiax reorepmabHOi eHeprii. YKpaiHa Mae 3HaYHI pecypcH reore-
pManbHOI eHeprii, 3araJbHAIN MOTEHNIaN SKUX B Iporpami JepikaBHOI MiATPUMKH
PO3BHUTKY HETPAIWIIHUX Ta BiJHOBIIOBAHMX JDKEpeN eHeprii Ta maiyoi rigpo- ta
TEMJIOCHEPTETUKH OIIHIOEThCS BenuunHOI0 438106 kBT rox Ha pik, 1110 eKBiBaJe-
HTHO 3aracam rnajausa B 06cs3i 50-106 T y.on.

T'eoTepmansHi pecypen YKpaiHu MPeaCTaBISAIOTs cOOO0T0 MEpII 3a Bce Tep-
MaJIbHi BOJH 1 TETJIO HATPITHX CYXMX TipCchKuX mopia. KpiM mporo, 10 mepcneKTHB-
HUX JJIs1 BUKOPHCTAaHHS B IPOMHUCIOBMX MacmTabax MOXKHa BIJHECTH pecypcu
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HATPITHX MiA36MHHUX BOJI, SIKi BUBOJATHCS 3 HAPTOIO Ta ra30M JIFOUYUMU CBEP/IOBU-
HaMy Ha)TOTa30BHX POJIOBHIIL.

JocuTh TepCreKTUBHAM HAIPSMKOM €Hepro30epirarodoi TEXHOJOTTYHOL
MIOJITHKH, IIO JO3BOJISE 3a0€3MEUNTH 3HAYHY CKOHOMIIO TPAJUIiHHOTO TMAaNNBA, €
BUKOPHCTAaHHS T€0TepMalIbHOI €Hepril UIsl OlajeHHsl, BOJOIOCTaYaHHs 1 KOHHIII-
FOBaHHS MOBITPS B KHUTIOBUX Ta TPOMAICHKUX OyJMHKAX i CIOPYIax B MiCTaX i CiJIb-
CBKilf MICIIEBOCTI, & TAKOX TEXHOJIOTIYHE BUKOPHCTaHHS TITHOMHHOTO TeIlIa 3eMii
B PI3HUX Tally3siX MPOMHUCIIOBOCTI i CIJIbCHKOTO TOCIIOIaPCTBA.

Haii6inb1 momupeHuM i IpUJAaTHUM B IaHUH Yac J0 TEXHIYHOTO BUKOPH-
CTaHHSA HKEPEJIOM TeoTepMalibHOI eHeprii B YKpaiHi € reoTrepMmansHi Bogu. OqHuM
i3 MEepCIEKTUBHUX HAMPSAMIB PO3BUTKY I€OTEpMaJbHOI €HEPreTUKH € CTBOPEHHS
KOMOIHOBaHMX €HEProTEeXHOJIOTIYHUX BY3JIB JUIsl OTPUMAaHHS eJIeKTPOeHeprii, Ter-
JIOTH Ta I[IHHUX KOMIIOHEHTIB, 110 MICTATHCS B T€OTEPMAIbHUX TEIUIOHOCIX.

HogitHi TexHOMOT1{ KO3BOIAIOTH 3BECTH HETATHBHHUH BIUIMB, 110 BUHHKAE
P eKCIUTyaTalil reoTepMalibHUX JKepes eHeprii, 1o MiHiMyMy. OuiHKH, 3po0ieHi
psIOM Oprasizalliii, mokasany, 10 PO3BUTOK CUCTEM Ire0TepPMaIbHOTO TEILIONOCTa-
YaHHS MOXKE JIO3BOJIUTH HE TUIBKM €KOHOMHTH OpTaHidHE MAJIMBO, aje i CHpOILy-
BaTH BHPIILEHHS €KOJOTTYHHUX MPOOIJIeM ISl CTBOPEHHS CIIPUSATIUBUX CaHITApHUX
Ta KUTIOBHX YMIB XKUTTS 1 TIpalli HACEJICHHSI.

Husbkonorenuiiini mxepesa eneprii. EHepreTnynnii moTeHmiam Temio-
BOI eHeprii cTiYHnX BoJ. OCHOBHUMU JDKEpETaMH HU3bKOIIOTEHIIHHOT CKUIHO]T Te-
IUIOTH TEXHOTEHHOTO TIOXO/KEHHS € BEHTHIILIHHI BUKUIM Ta 0XOJIOAKYI04a BoJa
TEXHOJIOTIYHOTO Ta €HEPreTUYHOTO 00 HAHHS IiJIPHUEMCTB, IPOMHUCIIOBI Ta KO-
MYyHaJbHO-TTIOOYTOBI CTOKH. [10CBiJ] MMPOBITHIX KPaiH CBIAYUTH, IO HAHOUTBII ede-
KTUBHHUM € BUKOPUCTaHHS TEIJIOBOI €Hepril CTIYHMUX BOJ 33 JONOMOTOI0 TEIUIOBUX
HacociB. B YkpaiHi kaHasi3aniiHi CHCTEMHU HEHTPaNli30BaHOTO BiJIBEIEHHSI KOMYHa-
JTBFHO-TIOOYTOBUX CTOKIB (PYHKIIOHYFOTE B 427 MicTax, 515 cemax MichbKoro
Ty, 856 cenax. [Iutomuii 06cAr KOMyHaIbHO-IOOYTOBHX CTOKIB CTaHOBUTS 0,15-
0,4 M3 Ha onHoro xutens 3a 100y. {eil nokazHUK 3HAYHOIO MIPOIO 3aJEXKHUTh BiJ
JOCTYITHOCTI BOJM Ta COIiaJIbHO-CKOHOMIYHHIX YMIiB B OKPEMUX peTioHax.

B Vkpaini 3aranpHui pivH#AiA 00’€M KOMYHAIBHO-TIOOYTOBUX CTOKIB CTa-
HOBUTH O0s3bK0 3740 M. M3 . Temneparypa crokiB ctaHoBuTh 12-20°C B 3aex-
HOCTI Bifl CE30HY.

[oTy>Hi TETIOHACOCHI CTAaHIII TEIIONOCTAYaHHI MOXYTh PO3MIIIATHCS
Oy BiABIIHMX KaHAJIB OYMINEHUX KOMYHAJIHHO-MMOOYTOBHX BOJ. MOXIJIHUBHM €
CTBOPEHHSI OKPEMHX TEIIOHACOCHUX YCTAHOBOK ISl YTHJIi3alii TEIJIOTH YMOBHO
YHUCTHX CTOKIB OaceiiHiB, CHOPTUBHUX KOMIUIEKCIB, IpaJIbHIX KOMOIHATIB Ta IHIINX
00’€eKTiB MOOYTOBOTO 1 TPOMHCIIOBOTO ITPU3HAYECHHSI.
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st po3paxyHKy pecypciB HU3bKOIIOTEHLIHHOI TEIIOBOI €Heprii CTIYHUX
BOJI ITPUHHATO, L0 TEMIIEpaTypa CTOKIB B JIiTHIH nepiox craHoBUTh 20°C, a B 3UMO-
Buit mepion 12°C. B izeanpHOMY BUIAIKY B TEIDIOBOMY HAcOCi CTiYHI BOAW MOKHA
oxonmomutu A0 0°C, ane B pealbHUX YMOBAX J0CATa€ThCs oxonomkerns 1o 0,5°C.

ExoHOMIYHO-OIIIEHI 00CATH BUKOPUCTAHHS HU3BKOIIOTEHINIITHOT TEILIO-
BOI €Heprii CTIYHMX BOJ PO3PaXOBYIOTHCS, BUXOASUIH 3 TIOJIOBUHH OOCATY OUHIIEHUX
CTOKIB BiJl MICHKHX MOCENEHB BiATIOBiTHOI 00MacTi (BpaXOBYIOTBCS OOMEKEHHS,
TIOB’sI3aHi 3 HEPIBHOMIPHICTIO HaJXO/PKEHHS CTOKIB).

3aBIsikM pOOOTI TEIUIOHACOCHHMX CTAHIINH MOYKHa 3MEHIIUTH CHOKHBAHHS
BHCOKOSIKICHOTO ITAJIBA B KOMYHAJIBHIX CHCTEMaX TEIUIONIOCTAYaHHS MICT; IIPH BH-
KOPHUCTaHHI TETUIOBUX HACOCIB 3 TIPHBOJIOM Bifl JBUTYHIB BHYTPIIIHHOTO 3rOPSIHHS,
napo- abo ra3oTypOiHHHX YCTAaHOBOK 3HAYHO 301JIBIIYIOTHCS MOXKIJIMBI 0OCSITH BH-
pOOHHIITBA TOBApHOI TEIUIOBOI €HEPTii, a €PEKTHBHICTh TEIUIOHACOCHUX CTaHIIIH
3pocTae MaiKe y J1Ba Bpaxkai.

MNPAKTUYHA YACTHUHA. Ha ocHOBiI TEOpPeTHYHOI YaCTHHH POOOTH
JIaTH XapaKTePUCTHKY €HEPreTUYHOMY MOTEHIIaNy IEBHOTO aJbTEPHATUBHOTO JKe-
pena eHeprii Ha TepuTopii Ykpainu. [liqroToBUTH BiANOBI/Ii HA HACTYIHI TUTAHHS:

1. OxapakTepu3yBaTH NOTEHIIIal COHAYHOI eHepril YKpaiHu.

2. OxapaxTepu3yBaTi eHepreTHIHui noreHuian roppy B YkpaiHi.

3. OxapakTepu3yBaTH CHEPIeTUUHUI MOTEHI[Ia]l HU3bKOMOTEHINIIHOT TeT-
JIOTH IPYHTY 1 IPYHTOBHX BOJ] B 00J1acTAX YKpaiHH.

4. OxapakTepu3yBaTH €HEPTETHIHNI TTOTEHIIIa] HU3bKOMIOTEHIIHHOT TeTl-
JIOBOT €Hepril CTIYHUX BOJ B 00JacTsIX YKpaiHH.

5. OxapakTepu3yBaTH NOTEHIa]l TeOTepMalbHOI eHeprii B YKpaiHi.

6. OxapakTepu3yBaTH HOTEHIiall €Heprii TBAPUHHUIIBKOI CITbCHKOTOCTIO-
Japcbkoi 6iomacu B YKpaiHi.

7. OxapakTepu3yBaTH MOTEHIia]l €Heprii POCIMHHOI CIIIbCHKOTOCIIONAPCh-
Koi Oiomacu B YKpaiHi.

8. OxapakTepu3yBaTH CHepPreTHYHHIA ITOTEHIIiall BITpOBOi eHeprii B YKpa-
THi.
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IIpakTuyna podora Ne5
Tema: Po3poOka 3ax0/1iB BUPOIYBaHHS IOJBOBUX KYJIBTYp 3a OpraHiy-
HOIO TEXHOJIOTI€I0.
3aBaaHHA:
»  BUBYATH OCOGIMBOCTI OPraHi9HHX TEXHOJOTiH BUPOIITYBaHHSI OCHOBHHX
CUIBCHKOTOCTIOIAPCHKHUX KYIBTYP;
TeopernuHa yacTHHa
OCHOBHUMH METOJIaMH CKOPOYEHHSI EHEProBUTPAT NMPU 00pPOOITKY IPYHTY

- 3MEHIIICHHS TIIMOMHA OCHOBHOTO 00PO0ITKY IPYHTY OCIHHIO i IepeAIIoci-
BHUX KyJIbTHBAIi] HaBecHi. Tak, Npy 3MEHIIIEHH] TJITMOMHU OPaHKU Ha KOXKEH CaHTH-
MeTp 3 30 1o 20 cM, BUTpaTH MakHOTO cKopouytoThes Ha 0,3 - 0,4 m/ra. I Take 3me-
HIICHHS TTHOWHU 00pOOKH HETaTWBHUX HACHIIKIB HE Mae, Ha ¢(pEeKTUBHICTH CiBOM
HE BIUIMBAE.

- 3aMiHa OpaHKH CHYIIEHHSM IPYHTY 0€3 IepeBOpOTY IIacTa NPy BUKOPH-
CTaHHI 3HapsAAb 3 pOOOYNMH OpraHaMH INIOCKOPI3HOTO 200 YHM3ENBHOTO THILY, IO
Jla€ 3a0MaAUTH MPUOIM3HO 3-5 J/Ta JU3eIbHOTO MaTHBa;

- BUKOPHCTaHHS HIMPOKO3aXBAaTHHUX 1 KOMOIHOBaHUX arperariB, SIKUMU 32
OJIMH TIPOXiJ 3MIMCHIOEThCS ICKITbKA OTIepariii;

- KOMIUIEKTYBaHHS arperaTis 3 BpaxyBaHHAM MipH 3aBaHTa)XCHHsI IBUTYHa,
Ipy JOTPUMAHHI TEXHIYHUX BUMOT HOTO eKCIUTyaTallii;

- 3a0e3Me4YeHHsI HaJIe)KHOT'0 CTaHy pOOOYMX OpPTaHiB IPYHTOOOPOOHUX 3HA-
psnb.

OcHoBHHIT 00p06iTOK Mg MpocanmHi KyabTypH (OypsK IIyKpOBHH, KYKY-
PYI3y Ha 3€PHO 1 CHJIOC, COHSIIHKK).

ITix npocanHi KyJIbTypU OCHOBHHH 0OPOOITOK IPOBOIUTHLCS TINOOKO: ITij1
Oypsk mykpoBuit Ha 27 - 30 cM, i OCTaHHI KyIbTypH - Ha 25 - 27 nus. [IpocarmHi,
SIK TIPABHJIO, PO3MIIIYIOTHCS IICII O3UMHHH, 30ip SIKOi 3aBEePITYETHCS B CEPEIHHI
ceprns. 3s6eBa 00poOKa MPOTATOM OCSHI MPOBOAMUTLCS ab0 3a THIIOM HAIIiBIIAPY:
B KiHIII cepITHs abo B mepIi JHI BepecHs - IIHOoKui 00pobiTok Ha 25 - 30 cM, mo-
TiM, TI0 Mipi HEOOXITHOCTI, CIYIIYETHCS 0 3aMep3aHHs JIUIIEC TTOBEPXHEBHUI IIap
(xyneruBaropamu tuny KIIC-4, KI1€-3,8 B arperari i3 3yboBumu 6opoHamu), abo
3a TUIOM IOKpameHoro 350y (Ticist 300py momnepeaHuKka 1mojie peTenbHO TUCKY-
€TbCs HA 6-7 cM, yepe3 2-3 THxHI 00polusieTses Ha 14 - 16 cM JeMilTHIMU JTyIH-
JIbHAKAMH, a Ha TIIMOMHY, 110 PEKOMEHYEThCSI, 00pOOIISETHCS B KiHIII BEPECHS - HA
MTOYaTKY JKOBTHS).

CKOpOYEHHS BUTpPAT MaJMBHO-MAaCTHIILHUX MaTepiaiiB B CHCTEMi OCHOB-
HOTO 00pO0ITKY IPYHTY MOJKE 3/1IHCHIOBAaTHCS 33 PaXyHOK:
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* 3MEHIIEHHS IIMOUHK opaHky 3 27 - 30 cm 1o 22 - 25 cM, 3 25 - 27 cM 10
20 - 22 nuB. Butparn nansHOro 3MeHImaThes Ha 2 - 3 ji/ra;

* 3aMiHH IITY)KHOI OpaHKH CIYIICHHAM IPYHTY IUIOCKOPI3HHMH 3HApPSI-
ISIMH Ha Ty X OnHy. ExoHOMIs manmBa gocsirae 4 - 5 n/ra;

* 3aMiHM OPaHKH IUIOCKOPI3HUM CITyHIEHHSM IPYHTY 3 OJTHOYaCHHM 3MEH-
IICHHSAM TIHONHE 00pOoO6ITKY Ha 5 - 6 cM. BuTpaTi majapHOTO 3MEHITYIOTHCS Ha 6 -
7 n/ra. B pazi peTensHOro i CBOEYACHOTO BHKOHAHHS IHIINX OIepamiid OCiHHBOTO
00pOOITKY IPYHTY 3a THIIOM HamiBIapy abo0 MOJIMIIECHOrO 350y, 3MCHIIICHHS TJIH-
O6uHM 00poO0ITKY ab0 3aMiHa OpPaHKH IUIOCKOPIZHHM DPO3ITYIICHHSM IPAaKTUYHO HE
YMHUTH HETATUBHOT'O BILUIMBY HA BPOXKAWHICTH MPOCANTHUX KYJIBTYD.

OcHoBHHI1 00p00iTOK IPYHTY IiJ APi 3epHOBI i 3¢pHO0000BI KYyIBTYpH
(sraMiHB, OBEC, IPOCO, FPEUKa, TOPOX).

[pwifHATO paxyBaTH, IO TIHOWHA OOPOOITKY IPYHTY Mif Li KyJIbTYPH Ma€e
Oytu 20 - 22 cM. Po3MimytoThCsl BOHH TicTIs TIOTIEPEIHHKIB, SKi MAIOTh Ii3HI Tep-
MiHH 300py (BepeceHb-KOBTEeHb). ToMy 3aCTOCOBYIOTh 3BHYAHHUI 35101eBUI 00pO-
0ITOK - OpaHKa ITyraMy 3 NepeIILTyKHUKAMH.

[HKOIH, TIPY TOCYIUTHBIH OCEeHi Iepe]; OPaHKOIO IUIOMI, SIKi 3BITBHIIIHCS
ITCIIsl KyKYPYI3U Ha 3€PHO 1 COHALIHUKY MPOBOJUTHCS TUCKYBAHHS JTYIIUIbHUKAMH
a0o0 BaxkuMu 6opoHamH. ButpaTtu nanbHOro 6e3 nonepeJHboro AUCKYBaHHS CKIla-
naroth 15,1 n/ra. SIKmio * opaHKy 3aMiHHTH IUTOCKOPiI3HHM OOpOOITKOM Ha Ty X
MOWHY, a Ie TOIyCTUMO, TIPH PO3MIIICHH] APUX 3ePHOBHX IICII OYpSAKY I[yKpO-
BOT0, KAPTOILIi, COHSLIHUKY, TO BUTPATH NAJILHOTO 3MeHIyloThes Ha 4,0 - 4,5 n/ra.

Sxmio x 00poOIATH KyIETHBATOPAMHU-TIOCKOpi3aMu Ha 14 - 16 cM, To eKko-
HOMIS ITAJIBHOTO Jocsrae 6 - 7 n/ra.

OcHosnuil 06po6OImMoK IPYHMY 8eCHOIO.

I'pyHT micist OypsIKy I[yKpOBOTO, COHALITHUKY MOKHA OOpOOUTH KyJIbTHBA-
TOpaMU-TUTOCKOpi3aMu Ha TiuOuHy 8-10 cM. BuTpaTn mambHOTO 3HH3ATHCS Ha 8§
n/ra. Ha okpemux rmiomax, ski 3aCTOCOBYBaTUMYTBCS JUIsl PaHHIX SPUX KYJBTYP,
MOJKHA B3araji OOMEXHTHUCS OJHIEI0 MEPEANOCIBHOIO KyJIbTHBAIE HA 5 - 6 CM.
Jero 6iblie MagbHOTO JOBEAETHCS BUTPATUTH Ha IIJIOIIAX ITiCIs KyKYPY/A3H Ha 3e-
PHO, 1e 30ip MPOBOTUTHCS 36PHOBUMH KOMOaitHaMu, 1 MOKHA BKJIFOUATH CIICIU}i-
YHI KyJIBTYPH JJIs1 IX KOHTPOJIIO. BNkl BChOTO KYJIbTYPHI POCIMHU CTPAXKIAOTh BiJ|
Oyp'siHiB, SIKi MAIOTh CXOXHH LUKJI PO3BUTKY. Hanpukiazn, rpuiivky 3BU4aiiHi, 1yxe
J100pe pO3BHMBAIOTHECS B TOCIBAax IMIICHHUII O3UMOI, TOMY IO iX LUKJI PO3BUTKY
MalKe OJHAKOBHUH 3 IIMKJIOM PO3BUTKY TIIeHHIl (03umi Oyp'san). [Ipy 3MiHI Kyib-
TYPHUX POCIHH XHUTTEBHH IUKI Oyp'ssHIB po3puBaeThcs. [IpoMixkHi KyasTypH (Ky-
JIBTYPH, SIKi BUPOILYIOTh Ha 3€JIEHUI KOpM ab0 critoc) nocnabiooTh AesiKi Oyp'sHy,
3aTIHIOIOUH iX 200 3MEHIIYIOUH PENPOAYKTUBHY (YHKIIIIO ITPH CKOIIYBaHHI JI0 J0-

3piBaHHS HAacCiHHA. BKJIIOYeHHS B CiBO3MIHY KOHKYpPEHTO3JaTHUX (IO
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MIPUTHIYYIOTh), a00 ajeonaTH4HUX KyJIbTYp, TAKOXK 3a0e3ledye TOoCTaTHiil KOHT-
poJIb Haj Oyp'ssHaMu.

1. Yac ciB6u. 3epHOBi i 0000Bi KyIbTYpH, SKi MAIOTh ApiOHE HACIHHS JOITi-
JIBHIIIE BUCIBATH paHO HaBecHi. T0/li BOHM BCTUTAIOTh PO3BUHYTH MilIHIIIIE KOPIHHS
1 OyayTh 37aTHI IPOTUCTOATH OYp'sSTHaM, 1110 IPOPOCTAIOTH Mi3HilIe. Ajle KOHKYPEH-
Iisl TOCHIIUTBCA TPHU 30iry MOSIBH CXOJIB KYyJNBTYPHHUX POCIHH 3 IEPIIOI0 XBHIICIO
Oyp'sHiB. J[71s1 TeIIIOMOOHUX KYIBTYp, TEPMiH CiBOM MOKe OyTH BiICYHYTHI! Ha Ti-
3HIMIKI TEPMIH - 70 MiABUILEHHS TEMIIEPaTypH I'pyHTY. To/i IPOIOBXKUTHCS MEepios
JUTSL 3HUILICHHS PaHHIX Oyp'sHIB MPH MEPEANOCiBHOMY 00pPOOITKY IPYHTY.

2. Mixpsans. [llupuaa MiXpsAas Moxe OyTH CKOpOUYeHA IS TOTO, 100 JIn-
CTKH KYJIBTYPHUX POCIIMH MOTJIM 3aTiHUTH Oyp'sHU. AJle IpH 3MEHILICHH]I MIHPUHH
MDKpSIIb BCE 5K OBMHHA 3QJIMIIATHCS MOXKIIMBICTb JUII MEXaHIYHOTO IOTJISAY 32 HO-
ciBamu (MDKpsTHI 00OpOOITKH, KYJIBTHUBAIIIT).

3. Hopmu BuciBy. I TOCIOapCTB, AKi 3aiMarOThCs OpPTraHigHIM 3eMIIe-
POOCTBOM, PEKOMEH/IYIOThCS 301IbIIICHI HOPMH BHCIBY CLIIBCHKOTOCIIOAPCHKUX KY-
abTyp. Lle poOuThCst A7t TOTO, 100 KyJIBTYpHI POCIHHU C(HOPMYBAIH BEIHKY IIiJb-
HICTPh TIOCIBY 1 3aJIMIIIAIIN MEHIIIE MicIls Ut Oyp'sHiB. Hu3bki HOpMU ciBOH pekome-
HAYIOTBCS JIULIE 7Sl CYMICHUX TOCIBIB.

11106 He JOMYCTHUTH NMOMIMPEHHS Oyp'siHIB Ha MOJIsl, HEOOXiJHO CKOLIYBaTH
JUKOPOCITY POCIHHHICTD Ha y30199sIX I0JIiB, OLTS JOPIr, mycTUpiB i macosuml. Bax-
JIMBO TIPaBHJIBHO BHOpATH 4Yac cKouryBaHHs. [IpoBoaurty iforo notpibHo, komu Oy-
p'sIHM Halypa3nuBilli: OAHOPIYHI - NPH LBITIHHI, OaraToOpiyHi - IPH HAWMEHIIINX 3a-
rmacax IMO>KHBHUX PEYOBHH (MiXK IOSBOXO PO3ETKH JIUCTKIB 1 HBiTiHHAM). OHOPIYHI
Oyp'ssHM MAalOTh TiIBUIICHY 3[JaTHICTH /IO YTBOPEHHS HACIHHS, IX MOXe OYTH THUCSU1
Ha rektap (Hanpukiaz, sodona 6ina moxe maru 1o 110000 HaciHMH Ha OJHIN poc-
JIMHI). PEKOMEHAY€EThCSI OYMIIICHHS 3HAPs/b, SIKE BUKOPUCTOBYETHCS IIPU OpaHIl 1
30MpaHH] BpOXKalo Iepe]] MepexoJ0M 3 OIHOTO TOJIsI Ha iHIIe.

MexaHiuHi MeTOAU KOHTPOJIIO OYyp'sIHIB.

Haii0inpury mkoxy Oyp'siHE IPHUHOCSTH NIPU paHHIX (Pa3ax po3BUTKY Ky-
JBTYPHHUX POCIUH. SIKII0 eeKTHBHO KOHTPOIIIOBATH Oyp'siHM caMe B LieH Tepio, y
KyJIBTYPHHUX POCJIMH Oyze Jac JJIsi CTBOPEHHs JocTaTHBOI Oiomacu. Depmeposi no-
CTyITHE BCE PI3HOMAHITTS BapiaHTIB 00poOiTKy IpyHTY. TOYHMIA Yac MPOBEICHHS
onepalliii BA3HAYa€ThCS BIAMOBITHO J0 MOTOJHUX 1 IPYHTOBHUX YMOB, a TAKOX 3 ypa-
XyBaHHIM (ha3u pO3BUTKY Oyp'sHIB.

IepeanociBumii 06podiTOK IPYHTY
[lepenmociBHa KyTbTHBALIS CTUMYJIIIOE IPOPOCTAHHS Oyp'sSHIB, JaI0YH J0-
CTYH KHCHIO JI0 HaciHHA. Byp'ssHM MOXKHa 3HMIUIMTH TIpU OOpOOITKY IPYHTY
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OesrocepeiHbO TIepe]] CiBOOIO KYJIBTYPHHX POCIMH. MOKHa BHUKOPHCTOBYBATH
LITAHTOBI KYJIbTUBATOPH a00 JIerki OOpOHH, SIKi CIyIIYIOTh BEPXHIl IIap IPyHTY He
OimpIn, HIX Ha 2-3 cM i He MigHIMAIOTh HaciHHA Oyp'sHiB. Skmio Oyp'sHiB Oarato,
OTIepalio MOXKHA ITOBTOPUTH IO CiBOM MpocamHuX KyJIbTyp abo rpedkn. L{s meTo-
JIMKa TaKOX e()eKTHBHA IIPH BUKOPUCTAHHI il BOCCHH JUIsl CTUMYJISILIT IPOPOCTAHHS
1 po3BUTKY Oyp'sHIB HACTYITHOTO POKY. Byp'sHH B Takomy pasi 3arMHYTh B3UMKY.
Aue Gunpmoro eeKTy MOXKHA TOCATTH IPH BUKOPUCTAHHI CIBOM 03MMHUX MPOMiXK-
HUX KYJIBTYD.

CuMyInoBaTH IPOPOCTaHHs Oyp'siHIB BOCEHU MOYKHA, BUKOPUCTOBYIOUH Oi-
OJIOTIYHUH CTUMYIIATOP pocTy biocTim.

I'pedeneBuii 00po0iTOK IPYHTY

I'pebeneBuii 06po0iITOK MOXKE ePEeKTHBHO BUKOPUCTOBYBATHCS UISi KOHT-
poitoBaHHs Oyp'sSTHIB 1 3SMEHIIICHHS TEXHOJIOTIYHUX onepalliil. [ peGHi Hapi3yroTh i
Yac OCTaHHBOI KYJBTHBAIIi: MiCJIs 36pHOBUX - B KiHIII JIiTa, paHO BOCCHHU - IiCIA
cunepatiB a00 QypaxkHUX KyJIbTYP.

BopounyBanHs 10 i micas cxoxis

Juis xoHTpOMo Oyp'sHIB MOXHA OOpOHYBATH J0 a00 TICIS MOSBH CXOJIB
KyJIBTYpHHUX pociuH. Lls MeTonuka eekTuBHa A71st 60pOTHOM 3 OTHOPIYHUMU OYp'-
SIHAMHM y TIOCIBaX CLIBCHKOTOCIONAPCHKHUX KyNbTYp. He pekoMeHay€eThCst BUKOpHC-
TOBYBATH LF0 METOJMKY Ha OCiBaX KyJIbTYPHHUX POCIIHH, ¢ OyJI0 IPOBEICHO MiCIB
371akoBUX abo 0000BHX TpaB. Ope3epHuil KynpTHBaTOp Ppe3epHUil KyJIbTUBATOD
4acTO BUKOPUCTOBYIOTH JUISl MDKPSITHOTO OOPOOITKY ITiCIIsl HOSIBH CXOJIB KYJBTYp-
HUX pocivH. Byp'sHu Kpallle 3HULIYIOTECS, KOJIU IX MPOPOCTKH LI HEe TOCATIIHN I10-
BepxHi TpyHTY. LIBHAKICTE pyxy arperaty - 10-20 xm/rox. Kpami pe3ymnbraTi Mo-
JKHAa OTPUMATH, KOJH OOPOOITOK MPOBOTUTHCS MO CyXOMY IPYHTY, J0 abo micis
00imy. SIKIIO TPYHT BOJIOTH, € 3arpo3a IepeHeCceHHs HaciHHs Oyp'sHIB, sIKi Mic-
TATBCS| Y BEPXHBOMY LIapi IpyHTY. Ope3epHuid KyJbTHBATOP TAKOK BUKOPUCTOBY-
I0Th JUIsl 3HUIIEHHS IPYHTOBOI KipKH Iepe/] ITOSIBOIO CXOIiB.

Bopona nis nponosiroBaHHsA

Bopona 11t IpoIosroBaHHS BUKOPUCTOBYETHCS MICIIS OSIBH CXOIIB KYJIb-
TypH (TI0siBa 4 JUCTIB Ha 3€PHOBUX, MiJ SAKi HE MPOBOIWIN MiACIBaHHA, 1 10 15 cM
Ha IPOCAIHUX KyJbTYpax - cosi, KyKypy/a3a). Poboui opranu 60poHH Jyist TPOIIOIIIO-
BaHHS JIOCUTh M'SIKi JJIsl TOTO, 00 HE MOIIKOIUTH KYJIBTYPHI POCIMHH, aJie 3 Kope-
HEM BUPHUBAIOThH 200 3aKJIaIal0Th B IPYHT CXOJH OYp'sHIB.

MixpsiiHa KyJbTHBaLis

[IpocamnHi Ky/IbTHBaTOPH 3HUILYIOTH MaJICHBKI OYp'SHY 1 3pi3aloTh BEJHUKI
IIPY BUCOTI KYJIbTypHOI pociinay Bumie 10 cM. BaskimBo, o6 KyJIbTHBALIiS ITPOBO-
JIIacst 10 TOTro SIK Oyp'sHU cTaHyTh npobiiemoro. PiBHI psamm 1 crangapTHAN (10
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PEKOMEHIYETHCSI) MOCIB 3HAYHO MOJIETIIYIOTh poOoTy. MOKHa BHKOPUCTOBYBAaTH
pi3Hi BUaM 3Hapsaap. [IoBaXKHO MIATPUMYBATH XOPOILY PiXKy4y KPOMKY Ha BCiX Ja-
mmax KyJbTUBaTopa. s MakcuMambHOTO KOHTPOIIIO HaJ Oyp'sstHaMU B ITOCiBax Ipo-
CaIlHHUX KYJBTYpP HEpe MEePIIUM MDKPSIIHAM 00p0oOiTKOM MOTPiOHO BUKOPHUCTOBY-
BaTH (pe3epHUil KyJIbTHBATOpP a00 OOPOHY JUIS IPOIIOIIOBAHHS.

IpakTuuna po6ora Ne 6
Tema: Exonoriuna xapakTepucTHKa OCHOBHUX YMHHUKIB JleTpajanii rpyHTIB
MeTa: 03HaOMUTHCS 3 OCHOBHUMH YMHHHUKAMH Jerpajalii TpyHTiB Ta iX
€KOJIOTIYHY XapaKTEePUCTHKY.
3aBaaHH9:
»  OIpaIoBaTH TEOPETHYHI BiJOMOCTI;
»  po3paxyBaTu 3MiHM 3amaciB rymycysa 40-piunuii mepioa Ta eKOHOMiuHi
30UTHKH Bif nHerymigikarii
»  BiANOBICTH Ha KOHTPOJIBHI 3aIIUTAHHS;
Teoperuuna yacruHa
Jerpanaris IpyHTIB —IIe ITOCTYTIOBE TOTIPIIEHHS X BIACTHBOCTEH, SKE Bifl-
OyBaeThCs TOJIOBHUM YHHOM IIiJ] BIUIMBOM AHTPOIIOTEHHOI IisTIBHOCTI Ta TMPHU3BO-
JUTH JI0 YaCTKOBOi a00 MOBHOT BTPATH POIIOYOCTI.
Buninsrots Taki TN Jerpajamii IpyHTiB:
1. ®izuuny — epo3is, arpodizuuHa Aerpamamis (MepeymiIbHEHHS), BTpaTa CTPYK-
TypH, 3MiHa PEKUMY BOJIOTOCTI (apUAN3aLlis — MOCYXOCTIHKICT 9H TiIpoMopdizMm —
MIITOIUICHHS IPYHTIB);
2. Ximiuny — nerymicdikaitis abo 3a0pyAHEHHHS IPYHTIB;
3. ®i3uKo-XiMiuHy — poliecH NMOTIPIIEHHHSI BIIACTUBOCTEHN I'PYHTIB BHACIIIJOK ITPO-
XOJDKEHHS PI3HOMAaHITHUX OOMIHHUX pEakiliil (IeKaabIMHAIlS, ITiIKACICHHS, M-
JTy>KEHHSI, OCOJIOHITFOBAHHS);
4. BionoriuHy — KOMIIIEKC MPOLECIB, SIKi MPU3BOJATH JI0 ICTOTHOI 3MiHM MiKpO0io-
JIOTIYHOTO IYJIy UM IIEPEeBTOMU IPYHTY.
O1iHKy CTyNEeHs Jerpaaalii IpyHTiB IPOBOJIATH TPhOMA HMIISIXaMH:
- TIOPIBHIOIOYH JIETPAI0OBAHUM IPYHT 3 eTasloHoM. ETanoH — 11e 3Ha4eHHs IIEeBHOTO
MOKa3HHUKa a00 mapameTp, XapakTepHHUH IS IIUTMHHUX IPYHTIB, CQOPMOBaHUX Y TH-
MOBHX JUIA ITi€] MiCIIEBOCTI YMOBaX;
- TIOPIBHIOIOYH MapaMeTpU IPYHTIB, MO JOCTIHKYIOTHCS, 3 aHAIOTIYHUMHU (HOHO-
BUMH apameTpaMu. DOH — 11e cepeIHE 3HAaUEHHS [IEBHOTO MOKa3HHUKA, XapaKTepHe
JUTA HeJlerpaloBaHuX I'PYHTIB BHOpaHOi TepeTopii;
- 32 aOCOJIOTHUMH TTOKa3HUKAMH SKOCTI IPYHTY (HE3Ba)KalOYM HA HMPUPOJHI BJIac-
THUBOCTI IPYHTIB), BUKOPUCTOBYIOUH PO3POONIEHI Ta CTaHAApPTH30BaHI HOPMATHBU
SIKOCT1 ITPYHTIB.
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OCHOBHI THIIIHU JeTpajalii IPyHTIB:

Jerymidikanisi — npolec mocTyrnoBoro 3HWKEHHSI BMICTY TyMYCY Y IpYyH-
Tax, [0 CIIOCTEpIraeThes i3 MOYaTKy IX CIIbCHKOTOCIIONAPCHKOT0 BUKOPUCTAHHSI.
OCHOBHI IPUYHMHU BTPAT T'yMYCy HACTYIIHI:

- IHTeHCUBHICTB 00pOOITKY IPYHTY Ta HEOOTpYHTOBAHE ITOTIHOIEHHS OPHOTO IIapy;
- BIUYXXCHHSI 3 MOJII HETOBAPHOI YaCTHHH ypPOXKAIO;

- HEIOCTaTHE HaJXO/UKEHHS y IPYHT MOXHUBHUX PEIITOK Ta OPTraHIiYHUX T00pUB;

- CIIAJIIOBAaHHS CTEPHI;

- IOCHUJICHHS TIPOIIECiB BOTHOI epo3ii Ta gedsmii;

- 3MiHa CTPYKTYPH MOCIBHUX IUTOMI Yy OiK ITiABUINECHHS YaCTKH NMPOCAITHUX KYJIbTYP.

OTxe, 3MEHIIIEHHSI BTpaT TYMyCy B IPyHTaX YKpaiHU HEOOXIHO JocsATraTH
HIIIXOM MiHIMai3anii 00po0OiTKy I'pyHTY, 301IbLISHHSM IUION] OaraTopiuHUX TPas,
ONTHUMI3AIl€0 CMiBBITHOUICHHS B CiBO3MIHAX MPOCAHUX KYJIbTYP CYIIBHOTO I10-
CiBY, 3aCTOCYBAHHSM XIMIYHUX MEJTIOPAHTIB, KOTPi 3yMOBIIOIOTh 3aKpIIUICHHS T'y-
MYCY Ha TIOBEpXHI MiHepallbHOT YaCTHHU IPYHTY.

Ipouec migkucjieHHs IPyHTIB HaOyBae rio0aibHUX MamTaliB, CIIPUYH-
HIOIOIOYH HeTaTHBHI Haciaku. CriodaTKy BiiOyBa€eThCs MpOIIeC qeKaIbIUHALII], IT0-
TIM CITOCTEPIraeThCs MiAKUCICHHS IPYHTY. Hepiako Bike MpoBamrHOBaHi IPYHTH CTa-
10Tk KuCIUMU. [TpuduH, 110 00YMOBIIOIOTH MiAKUCICHHS, 0araTo: KUCIOTHI JOIII,
HU3BKUH PiBeHb YIOOpIOBaHHS I'PYHTIB OpPraHiKOI0, HEOOTPYHTOBAaHE IHTCHCUBHE
3aCTOCYBaHHA 3ac00iB XiMizamii B 3emiepoOcTBi. TakuM YHHOM, BTOPUHHE TTiIKHC-
JICHHSI IPYHTIB Ma€ MepeBaYKHO aHTOPOIIOTCHHE MTOXOIXKEHHSI.

B Vkpaini € monax 11 MiH. ra JepHOBO-TI30UCTHX, OYpPO3EMHHUX, CIpUX
OMiA30JIEHUX TPYHTIB 1 YOPHO3EMIB OINiI30JICHUX 3 MiJBHUILEHOI KUCIOTHICTIO, 3
AKX 7,8 MJIH. Ta TpUNajae Ha PULIo, MOHAA 3 MIIH. 'a — Ha OPUPOJHI KOPMOBI
yrigas. OcoOJHMBO BUCOKA KUCIOTHICTh BOJI BUHUKAE ITiJ] 4aC BECHSHOIO CHIrOTa-
HeHHs1. Peakitis Takux Boja Moxe gocsiraté pH 4-3,5. Kuci ta 101081 Bo1u, OTpa-
IUISIIOYM B IPYHT, CIIPUYMHIOIOTD MiAKUCIIEHHS BChOTO NMPOdIII0 IPYHTY, a HEPLAKO
MAKUCIIOIOTH 1 MATPYHTOBI BOAW. TOMY TEMITH BallHyBaHHS IPYHTIB MTOBHHHI ITe-
PEBHUIIYBAaTH BHECEHHS MiHEpaIbHUX 10OpHB. HeBUKOHAHHS 1ILOTO NpaBHiIa MPH3-
BOJIUTH /10 BTOPUHHOTO MiIKUCIICHHS IPYHTIB.

Arpo¢iznuHoI0 Ierpagamiclo IpyHTIB € HaaMipHE NepeyIIUTbHCHHS 3e-
Mellb M BIUIMBOM 3aCTOCYBaHHS CUIbCBKOTOCHOAAPChKOi TexHiKH. BoHa mpu3Bo-
JUTH J0 3MCHIICHHS ITTHONHI KOPEHEBMICHOTO IIapy, 3HWKEHHS I10JIbOBOI BOJIOTO-
€MHOCTI, J1iara3oHy akKTUBHOT BOJIOTH, ii JOCTYIHICTh POCIMHAM, & TAKOX PYXOMICTh
€JIEMEHTIB JKMBJICHHSI. B pe3yJsibTaTi NOripiIyeThest IKICTh 00pOOITKY IPYHTY 1 30i-
JBLIYIOTHCS 3aTPATH HA MOTO TPOBEICHHS.

[CTOTHMM YHHHUKOM 3MiH B arpOeKOCHCTEMI € 3aCTOCYBaHHSI CLILCHKOTOC-
nogapchbkux MamuH. Cy4acHi TpaKTOpH, aBTOMOOLI Ta CLIBCHKOTOCTIONAPChKI Ma-
IIMHY aKTHBHO B3a€MOJIIOTH 3 IPYHTOM, aTMOC(EpOIo 1 pOCIMHAMH, B 0araTboX BH-
HajKax 1ie CIPUYMHSE MOPYIISHHS X0y MPUPOAHUX MPOIECIiB B arpoianamadri.
UYepes HenpaBWIIbHE Ta HaJAMipHE BUKOPUCTAHHS CLIBCHKOTOCIONAPCHKOT TEXHIKH
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BIUIMB ii HA OBKIJUIS CYNIPOBOIKYETHCS 3a0pyJHEHHAM aMmoc(epH, IPYHTY Ta BO-
JIOMM, pyHHYBaHHSIM CTPYKTYPH 1 IepeyLIiIbHEHHIM IPYHTY. MalInHHO-TPaKTOPHI
arperati (MTA), BUKOHYI0YH KOPHCHY pOOOTY, HaZIMIPHO YIIIIBHIOIOTH 00p00IIIO-
BaHMH 1map rpyHTy. OcoOauBoO 3pic HeraTuBHrui BIuinB MTA Ha IpyHT 3a ocTaHHI
POKH, KOJIH CepeHs Maca TpakTopa 30impmrmiace y 1,5-2,4 pasu, a KiTbKiCTb iX IpO-
XOJIIB TI0 TIOJIO 3a BereTamliitHumii nmepiox 3pocia 3 3-4 no 10-15 3a BupouryBaHHS
3epHOBUX 1 10 20-25 mpocamHux KyJabTyp.

ATpOoTexHiYHI 3aXOIH, TaKi K JyIIEHHS CTepHi, OCHOBHHHA 00pOOITOK Ipy-
HTY, BUPIBHIOBaHHS IIOBEPXHi, KyJIbTHBALisI, OOPOHYBaHHS BUKOHYIOTHCS 32 iCHYIO-
YUMH TEXHOJIOTiIMHI HEOTHOPA30BO. TOMY B MepioJI MOIBOBHUX POOIT MOBEPXHS OIS
MOKPHUBAETHCS YIIUIBHEHUMH CMYTaMH, CyMapHa MOBEPXHS SKUX 3HAYHO IEPEBH-
Iy€ UIOLTY HOJsA. Y IIIbHEHHH YOPHO3EM IJIKOM BTpadae MiXKarperaTHi HOpH.
IpyHTOBI arperatu Ae)OPMYIOTHCS, BUTATYIOTECS Y TOPU3OHTAILHOMY HATIPAMKY,
301IBIIYIOYH CBOIO IMIUIBHICTD. 1le MpU3BOAUTE 10 3HM)KEHHS BOJO-, MOBITPO-, Ta
KOPEHENPOHUKHOCTI IPYHTY. 32 HassBHOCTI YILUIbHEHHS TPAKTOPaMH IPYHTY 3MiHIO-
€TBHCS CITIBBIJIHOLICHHS MiX TBEpAOIO 1 razonozaioHoo ¢pazamu. Haiibinbie 3minio-
€ThCSA UIITBHICTH OPHOTO MIapy, II MakCHMalbHI 3HAa4eHHS AocsraioTh 1,35-1,45
r/em® micnst 4-7 MIPOXO/IiB, TOMI K BEPXHSI MEXKa ONTHMAIBHOI IUTBHOCTI IS O1Tb-
IIOCTi KyJIbTYp cTaHOBHUTH 1,3-1,4 r/cm® . 3MiHa IIiINBEHOCTI iCTOTHO BILIUBAE HA 32-
TaJbHY TOPHUCTICTH Ta MOBITPOMICTKICTB IPYHTY, 1 SIK HACHTIJOK, Ha PiCT CUTBCHKOTO-
CHOJAapChKUX KyIbTyp. Kodmii Bix mpoxoay TpakTopiB TIuOUHOO 3-8 cM moripmry-
I0Th penbed MoJs, 30LIbLUIYIOTh TIOBEPXHIO BUNIAPOBYBAHHS, MiJCHIIIOIOTH CTPOKa-
TICTh BJIACTHBOCTEH Ta PEKUMIB, YCKIAJHIOIOTh IIPOBEACHHS MOJIBOBHUX poOiT. 30i-
JIBIICHHS KUTBKOCTI MPOXOJIIB 1 MaCH TPAKTOPIB MOTIPIIYE 3AATHICTh IPYHTY 10 OC-
TPYKTYPEHHS 1 HiJIBUIIYE 3aTpaTH eHepril Ha 00poOITOK.

OcHOBHI HanpsiMu OOPOTHOM 13 JerpalalliiHUMU TIPOLIECAMH.
1. MpodisakTHIHUI — 3aX0aU OO MOMEPEHKCHHS PO3BUTKY AerpaiamiiHux
MPOIIECiB Ha HEJEeTPaJOBaHUX 1 cabo JerpagoBaHUX IPyHTax (pOTHEpo3iiHe 00-
JAIITYBAaHHS TEPUTOPIi, KOHCTPYIOBAHHS €KOJIOTTYHO- CTaJIMX arpoyiaHmadTiB, HO-
PMyBaHHs HaBaHTaKEHHS HA TPYHTN);
2. OnepaTHBHHUMN — 3aX0/11 1010 TIOTIEPEKEHHS PO3BUTKY JIETpa/iallii IPyHTIB, 10
3MIACHIOETHCS TIOCTIIHO B TpoOIECi iX BUKOPUCTAHHS (TOTPUMAHHS PO3pOOICHUX
HOPM Ta TPABIJI IIOJI0 TEXHOJIOTi 00pPOOITKY IPYHTY, SKOCTI Ta KiJIBKOCTI 3pOIIy-
BaHMX BOJ, SKOCTI i TEXHOJIOTiH BHECEHHS OOPUB, METIOPAHTIB Ta IHIIMX arpoxi-
MiKaTiB, yNPOBA/UKEHHS IPOTHEPO3IIHUX 3aXOMiB, I'PYHTO3aXHMCHHUX CIBO3MIH,
TOIIIO).
3. PerenapaTuBHUii — 3aX0/111 BIITBOPEHHS JETPa/I0BAHUX 1 MOPYIIEHUX 3eMeb (
BUBEACHHS MAaJONPOIYKTHBHHUX 3€MEJb i3 PiJUTi, KOHCEpBAIlis Ta peKyIbTHBALIS 3€-
Mellb, IETOKCHUKAaMig 3a0pyIHEHUX IPYHTIB, PO3COJICHHS BTOPHHHO-3aCOICHUX IPY-
HTIB).
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3ananus. 3a nocmimkennsamu M.I. Thisaxu, npoBeaeHMMH Ha YOPHO3EMi 3BHYAM-
HOMY Ba)XKoCcyriIMHKoBoMY KipoBorpaachkoi JOCHIIHOT CTaHIIiT, 0/1ep»KaHo TakKi pe-
3ylbTaTH

Tab6auus 6.1. 3miau BMicTy TymMycCy B IpyHTi 3a 40 pokiB B mapi 0-60 cMm, T/ra

3HU-
1958 p. 1998 p. JKEHHS
rymycy
I'mu-
Outa, Bwict Hl.lm’_ 3anmacu | Bwict Hl.lm)_ 3a-
cM v HICTb v v HICTh macu
My}éy CKJa- My}clry My}(]:y CKJIa- ry- % | T/ra
% ﬂeHHsSI, Tra % zLeHHs31, MycCy,
r/cM r/cMm T/Tra
0-20 6,5 1,25 49 1,27
20-30 5,3 1,28 4,8 1,25
30-40 5,2 1,30 3,9 1,32
40-50 45 1,28 3,3 1,34
50-60 4,1 1,31 2,8 1,33
Bcroro

BusHaunTH: 3MiHH 3amaciB ryMycy y KOpeHEBMiCHOMY IIapi IpyHTY 3a 40-pidauit
nepiof; Ta eKpHOMIuHI 30UTKH Bin nerymidikauii. 3a ganumu npod. O.1. baynu 1 T
BTpaueHoro rymycy eksiBajenTna 500 rp.

3amacu TyMycCy pO3paxoBYIOTh 3a (hOpMyII0r0:

3[=A-+dveh

ne, A — BMicT rymycy, %; dV- IUIBHICTh CKIIaIeH s IPYHTY, T/cM® h-
rIIMOWHA Mapy, CM.

KoHTpoabHi 3anuTaHHA:

1. SIxi Buam gerpaganii IpyHTIB iCHYIOTH?

2. 3a AKOIO OIIIHKOIO BU3HAYAIOTh CTYMiHb AETpaaanii IpyHTiB?
3. o Take merymidikarmis i IKi OCHOBHI IPUIHNHH ii IPOSIBY?

34



4. SIxi paxTopy 0OYMOBIIOIOTH SIBUILE JIeKaJIbLIMHALIT Ta MiAKUCICHHS IPyHTOBOTO
MOKpUBY?

5. OxapakrepusyiiTe arpoQisuyty Jerpaiariio I'pyHTiB?

6. Ha3BiTh OCHOBHI HanpsiMi OOPOTHOH 13 JierpagaliiiHIMK IpoLeCaMH.

IpakTnuna podora Ne7

Tema: [Iporao3 3a6pyqHEHHS IPYHTIB arpoXiMivHIMH 3aCO0aMH
3aBaaHHA:
»  OIpaIOBaTH TEOPETHYHI BiTOMOCTI;
» BU3HAYUTH NPUPOLIEHHS HAIXO/DKEHHS BKKUX METANIB y TPYHT 3a pa-
XYHOK 3pOCTaHHS 103 BHECEHHSI MiHEpAIbHUX TOOPHB;
> 3pOOUTH BUCHOBKH.

TeopernuHa yacTHHA

3acToCyBaHHS OpraHIuYHHUX I MiHEpAILHUX JOOPHB - BaXKIMBA yMOBa M-
BUILCHHS BPOXKAMHOCTI KyJIbTYp. A30THI MiHepasbHi J00pHBa BHITyCKAIOTh i BUKO-
PHUCTOBYIOTH y TBEPAOMY i piikoMy BHIax. 3a (hopMOFO a30Ty TBEpi a30THI JOOpHBa
HOAINAIOTH Ha:

* amoHiiiHi (NH4): cynbdar amoHit0, XJIOPH] aMOHI10;

* amoHiitHO-HiTpaTtHI (NH4NO3): amiauHa cernitpa, Cyab(ar-HiTpaT aMmo-
HIIO;

« HiTparHi (NO3): HaTpi€eBa celniTpa, KaJbllieBa CeNliTpa;

+ amigni (NH2): kapbamizn (ceqoBuHa), IliaHAMIT] KaJIbILIO.

3 piakux a30THHX M00pUB 3acTOCOBYIOTH amiadHi (NH3), B sikux a3ot 3Ha-
XOIMTHCS y BUIJISII BOAHOTO 1 0€3BoHOTO amiaky. DoctopHi 100puBa npeacTas-
neHi cynepdocdarom i nmoasiiiHuM cyneppocharoM, a TaKoK CKIATHUMH CIIONTY-
kamu: ammodoc, nuaMModoc, HiTpoaMmModocka, kapooammodocka. Jlo KamiiHuIX
JOOPUB BITHOCATH XJIOPHUJ KaJlifo, Cynb(haT Kallito, IPUPOIHI KaJiifHi coli (CHIbBI-
HiT). CHpOBHHA Ul OTPUMAaHHs MiHepalbHUX 100puB ((hochopuTH, anaTuT, Ka-
JiitHI coui), K IMPABUIIO, MiCTUTP BEITUKY KiTBKICTh TOKCHYHUX JoMilIoK. CepitozHy
HeOe3IeKy CTaHOBIIATh BayKKi METaJIH, sIKi B JOOpHBaX CKIIaal0Th 3HAYHI KITBKOCTI
(tabm. 7.1).

VY cymepdocdari mictutses (mr / kr): Co (1-9), Ni (7-32), Cu (4-79), Pb
(7- 92), Cd (50-170), Zn (50-1430), Cr (66-243), As (1,2-2,2), W (20-180). Y ¢oc-
¢orinci npucyTHi 10 2% cTpoHIio i 6am3sko 0,5 % dTopy. YV dochoprux 106pH-
BaxX MICTATHCS TOKCHYHI crioyku ropy. Kamiitai mobpuBa micTaTs GanmacTHi ene-
mentH (Cl, Na), siki, HAKONHUYYIO4HCh, MOXKYTh 3HWKYBAaTH POAIOYICTH I'PYHTIB. Y
caIrponeso BMIiCT kaaMito craHoBUTh 50 - 100 Mr / Kr cyxoi MacH.
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- Ha 35 %, xapTomui - Ha 47 % 1 6000BuX - Ha 40 %

AKTUBHI 3a0pyIHIOBAYI - CTIYHI BOJH, IO MICTATh y BEIHUKUX KUTBKOCTSIX
XpOM, LIMHK, HiKeJb, MapraHelb.
HeratuBHuii BIUTHB BaXXKUX METANIB 36imbmryeThes B psiay: Zn - Ni - Cr -
Co - Cu - Pb - Hg. BcranoBieHo, 110 Ha IpyHTaX, 3a0pyIHEHUX BaYKKIMH METaJIaMH,
CIOCTEPIraeThecsl 3HIKEHHS BpOXKaiHOCTI: 3epHOBUX Ha 20-30 %, IIyKpoBHX OypsKiB

Tabmuusa 7.1 — CimpcpKorocmonapchki kepena 3a0pyIHEHHS TPYHTIB BaXKUMH

MeTaJlaMH, MI/KT CyX0i Macu

Eme | Criuni Bam- ®ocgo- | Azori | Ka- Oprani- | Iectn-
Me | BOIH HAKHA pHI 100- | mOO- JiH yHi 100- | o
HT puBa puBa 00- puBa
puBa

Cd | 2-1500 0,04- 0,1-170 0,05- 0,2-1 0,3-0,8 -

0,1 8,5
Co | 2-260 0,4-3 1-12 5,4-12 - 0,3-24 -
Cr | 20-40600 | 10-15 66-245 3,2-19 0,25 5,2-55 -
Cu | 50-3300 | 2-125 1-300 1-15 - 2-60 12-50
Hg | 0,1-55 0,05 0,01-1,2 |0,3-2,9 | 0,075 0,09-02 0,8-42
Mn | 60-3900 | 40- 40-2000 | - - 30-550 -

1200
Ni 16-5300 | 10-20 7-38 7-34 - 7,8-30 -
Pb | 50-3000 | 20- 7-225 2-27 4-12 6,6-15 60

1250
Sr 40-360 610 25-500 - - 80 -
Zn | 90-49000 | 10-450 | 50-1450 1-42 - 15-250 1,3-25
F 2-740 300 8500- - - 7 18-45

38000
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dizionoriyHo KKCIi MiHepabHi 10OpUBa, IiAKUCIISIOUN I'PYHT, THM CaMUM
MOOUTI3YIOTh 1 TOKCHYHI €JIEMEHTH, IIEPEBOJIATD IX 3 HEAOCTYIHOIO B JOCTYIIHY JJIS
pociuH dopmy.

MosknuBi Taki MO3UTHBHI Ta HETaTUBHI /il arpoXiMiYHAX 3aCO0IB Ha TPYHT:

* [I{IKUCJICHHS TPYHTOBOTO PO3YHHY;

* IOCHJICHHA 200 ocabIeHHs (i3UKO-XiMITHOTO Ta XiMiTHOTO OTJIMHAHHS
KaTIOHIB T4 aHIOHIB;

* 3MiHa KOHLICHTpALi i0HIB B IDYHTOBOMY PO34HHI;

* 3MiHa PYXJIMBOCTI BR)KKHX METAJIB Ta IHIINX TOKCHYHUX XIMIYHUX eJe-
MEHTIB;

* 3MiHa KOHLICHTpAIil MiKpOEJIEMEHTIB B IOCTYITHIN /ISt POCIHH (OpMi;

* IOCWJICHHS! MiHepaJti3allii opraHiyHol pe4yOBUHH;

* MOCHJICHHS TyMiikartii;

* 3MiHa OionorivHOI (hikcallii MONEKYISIPHOTO a30Ty atMochepu Oynbp004-
KOBHX 1 BUIBHOXKHUBYYHMH OaKTepisiMu;

* 3MiHYy 3araJibHo1 610JI0Ti4HOT 1 (hepMEHTATUBHOT AKTHBHOCTI IPYHTY;

* 3MiHy €(DeKTHBHOCTI TIO)KMBHUX €IEMEHTIB IPYHTY;

* BUHUKHEHHS aHTaroHi3My IO>KUBHUX €JIEMEHTIB, 1110 TI03HAYA€ThCA Ha 1X
HAJIXOJDKCHHI B POCIIUHY;

* HAKOITMYECHHS TOKCHYHUX €JIEMEHTIB i CIIOJYK y POCIHHAX y KITBKOCTSX,
o nepeBunytots 1K i 3SHIKESHHS SKOCTI MPOTYKIIii;

* MOCHJICHHS MIrpaIiii eJIeMEHTIB KUBJICHHS 1 301IbIICHHS iX BTpaT y Ha-
BKOJIMIITHE CEPEIOBUIIE.

[ Tnstxn 3HMKEHHS €KOJIOTIYHO{ Halpy KEHOCTI IMOJISTaloTh Y BUKOHAHHI Ha-
CTYMHHUX 3aXOJiB:

* MOJIMIIICHHS XIMIYHOTO CKJIaay MiHEpaJbHHUX JOOPHUB 3a PaXyHOK BJIOC-
BUHHI OyTH €KOJIOTIYHO Oe3neyHNM;

* 3aCTOCYBaHHS ONEPAaTHBHUX METOAIB BU3HAYEHHs MOTPeOW KyJIbTYp B
€JIEMEHTaX KHMBIICHHS 3 yPaxXyBaHHSIM MiCIEBUX YMOB i IiIBHINCHHS Koe(ilieHTa
BHKOPHUCTAHHSA a30Ty, (ocdopy i Kajiro IpyHTY 1 TOOPHB POCINHAMY;

* 3aCTOCYBaHHS KOMILJIEKCY 3aXO0JIiB [UIsl 3aKPIIUICHHS! MiHEPAJILHOTO a30Ty
B OprasiyHii Gopmi «iMMOOILTI3aIlisT»; MIABUIICHHS PIBHSI BUKOPUCTAHHS 010JI0TI4-
HOT'O a30TY.

Crig mmpine 3acTocoByBatu OakTepiaiabHi 10OpHBa, MO JO3BOJIUTH CKO-
pOTUTH 00CSTH BHECEHHS B TPYHT IIPOMHUCIOBUX TYKIiB 1 TAKUM YHHOM IIOMITHO 3HU-
3UTH XIMIYHUI ITpec Ha JOBKULIA (XapaKTepHCTHKA AESKUX OaKkTepiaibHUX 100pUB
npuBeAeHa B Tab. 7.2)
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Tadanus 7.2 - BioyoriuHo akTUBHI penaparty it 00poOKM HACIHHA 1 OCIBIB 3ep-
HOBUX, 36pHOO000OBUX 1 KPYI'SIHUX KYJIbTYP

Hopwmu Butparu HanbaBka
5 BpOXaiiHO-
Haiimenysaunust | Makpo - Ta Mikpoere- 06pobia (;a?{iiciez_ cri, wra
fpenapary MEHTH HACIHHA, | TETYIOUHX
/T pociuH,
j/ra

I'ymar xamito | ['yminoBi kucmorn — | 0,5 0,25 3,6-5,5
(7,5%) 32%, K20 — 10 %, ¢y-

nmpBOKuCIHOTH — 4 %,

Mn,Zn,Co,Cu,Mo
I'ymar kamito | Aminokucioru, Byrie- | 0,2 0,4 3,5-5,2
piakwmii BOoIM, KapOOHOBI Kmc-
Top¢’ THUI JIOTH, TYMATH Kaiito, N,

P205, K20, Fe, Zn, Cu,

Mn, B, Mo
Hapuna — 21 | N, P205, K20, B, Mn, | 0,1-0,2 2 3-5
MoTUdiKaIis Zn, Co, Cu, Mo
Temnypa «M» | ['yminoBi kucioru, ry- | 0,2 15 3,7-4,5
Temnypa «bio» | matu Topdy, 6iorymyc,

N, P205, K20, Mn, Zn,

Co, Cu, Mo
I'ymar «Pomto- | ['yminoBi Ta dyneBoku- | 0,625 0,5 1,6-3
YiCTEb)» ciotu, Ca, Mg, Na, Mn,

Co Pearenr-inkuii Ha-

Tpiit
MuBAC Cu-25-39%,7Zn- | 4 4 3-4

28-39%, Co-26—

3,5 % Ha JirHiHOBi# oc-

HOBI

IIpakTnyna yacTuHa. 3aBlIaHHS.
1. BigneciTh Baxkki MeTainu Ta0iI. 7.3 10 KJIaciB TOKCHYHOCTI 3TigHO TaO0II.
7.4. 111 KOXKHOTO BaKKOTO METally B MeXaxX KJacy CKJIAMITh PAHXHUPYBAHUX DA
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J00pHB 1 MEJIIOPaHTIB 32 BMICTOM y HUX BR)KKHX METaJliB, BKa3aBIlIK B Ay>KKaX BHe-
cok (y %) arpoxiMikaTiB B HAKOITMYEHHI KOHKPETHOTO METaly.

2. SIxi noOpuBa i MemiopaHTH 3 Ta0I. 7.3 CTBOPIOIOTH HAMOLNBITY 3arpo3y
B HAKONMYCHHI BAXKMX METAJIB MEPIINX ABOX KIACIB TOKCHYHOCTI, 3a3HAYCHUX Y
Tabn. 7.4?

3. Bu3naure 3a Ta0u. 7.5, 10 SKUX 3MiH B 30aTHOCTI POCIIMH HAKOITUIYBaTH
BaXXKi METAJIHM MPU3BOINTH ITiIBUIICHHS KICIOTHOCTI IPYHTIB, IO CIIOCTEPITa€ThCs
B pe3yJIbTaTi BHECEHHS MiHEpaIbHUX TOOpUB?

4. [1nst IKMX BaXKKMX MeTaliB Talm. 7.5 piBHA CTYIiHb 30UIBIIEHHS KUCIIO-
THOCTI IPU3BOJUTH [I0 HaiiOinbmoro 3HMKeHHI0 HopMaTuBy [ JIK y rpyHTi? Sk BU-
SIBIICHI OCOOJIMBOCTI MOB'A3aHI 3 CepPeIHIMH MIBHUIKOCTSIMU HAKOIHMYCHHS MOTCH-
LifHO TOKCUYHUX CIEMEHTIB Y IPYHTI?

5. 3a maHumu Ta0I1. 7.6 BCTAHOBITH, HA CKUIBKH 301JIBIIUTHCS HAIXOKEHHS
CBUHITIO, Mifi, IUHKY, KaaMito Ta pTyTi ( ACrm , KT/Ta) Y TPYHT IIPH 3pOCTaHHI BHE-
ceHHsI MiHepanbHUX 100puB 3 30 no 180 kr/ra 3a ymos, mo N: P,O: KO =1: 0,8 :
0,67

6. Sk 3MiHATHCS (DOHOBI 3HAUCHHS BMICTY BaKKHX METAJIiB y IPYHTI (TabJI.
7.6) uepe3 T pokiB 3a yMOBH 30epekKeHHS OTPUMAHHX OIIIHOK y X HAKOMMYCHHI?
J1s1 11boro HeoOXigHO:

a) po3paxyBatu Bary opHoro mmapy rpyaty (Ju, T/ ra) 3a GopmMyiioro:

Jn=10%zd, (7.1)

JIe Z - TIOTYXHICTh OPHOTO TOPU30HTY, M (z = 0,2 M); d - MUTEHICTH CKJIa-
nanHs rpyHTy, r/em3 (d = 1,2 r/em?®).

0) 00YMCIUTH BMICT BaXKKUX MeTanliB y IpyHTI ( Gm , KT / ra) 3a Gpopmy-
JI010:

®Ov=10"° - Jy Crm, (72)

ne Crm - BMICT BaKKHX METaliB (MI/T) B MiHEpalbHHUX J0OpHBax (TaodI.
7.6)

B) IIEPEBECTH M0 KOKHOMY Baxkkomy Metany cyMmy (v +T -ACtm) B MI/KT
3a CITIBBIJHOIIEHHSIM:

Drv +T -ACtvm (7.3)
Jn- 103
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ne -ACTM mnpupicT HaaXO/PKEHHSI BaKKUX METaNIB y TPYHT 32 PaxyHOK
3pOCTaHHA 103 BHECEHHS MiHEpalbHUX NOOpuB (Kr/ra); T - 94MCI0 MPOTrHO30BaHUX
POKIB.

7. Ha ocHOBI aHasi3y MBHUIKOCTEH aKyMYJIAIii Ba)KKHUX METANiB y IPYHTI
IIpU BHECEHHI MiHEpaNbHUX JTOOPHB i MOPiBHAHHA OTpUMaHKX owuiHok 3 I'JIK cmix
BCTaHOBUTH, KOHTPOJIb 32 SIKUMHU BXKKMMHU METaJaMH B IPYHTI € MPIOPUTETHUM?

Tadanus 7.3 — BMicT BakkuxX MeTaniB y 100pHuBax Ta MeliopaHTax, MI/Kr

JloGpuBa Ta MEIIOpaHTH Mn Zn Cu Pb Cd Ni
CedoBuHa 2 6 0,8 1,3 0,25 7,5
Cynepbochar mpoctitit | 516 | 19 | 143 | 425 | 35 | 248
(rpaHymBOBaHMIT)
XJIOpUCTHI KaTiit 15 12,3 4.5 12,5 4,25 19,3
[eperHiit (30IpHICTH

19,5%) 276 | 121,7 | 19,8 9,3 0,2 6,6

Bamto 295 21 5,8 37,8 55 30

Tadnauusa 7.4 — BrummB XiMIYHUX PEYOBHH Ha CTaH HABKOJHUIITHHOTO CEPETOBHUINA

Hopwmu s kmaciB TOKCHYHOCTI
1-if kimac 2-i1 knac 3-i1 knmac
IoxasHuKH KaJMIili, CBUHELb MapraHeip, 0a-
LIMHK ’T Th, T | xobamsT, Hixems, 1, BicM T’ Ba
o pTy \ Mijib, XpOM, OOp, P o yT,
JIH, MU 'SIK, . HaJii, BoJbdpam,
MOJTiOIeH, cCypMa o
drop, cenen CTPOHITIH
ToxkcHuHICTD
’ <200 200-1000 >1000
JII50
IlepcucreHTHICTD .
PCHCTCHTHICY Binpie 12 6-12 MeHIe 6
y IPYHTI, MicsIi
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Mirparis

MITpYIOTb

c11ab0 MIirpyroThb

HE MITpYIOTb

[lepcucTeHTHICTD

OinpIe abo piBHO

MPOAYKITIT

Yy pociuHax, Mi- 3 1-3 MeHIe 1
csmi

B Ha Xxap-

YOBY IIHHICTB C/T CHIIbHE MMOMipHE HEMae

IIprmitka : [IepcHCTEHTHICTh — L€ CTYIiHB CTIHKOCTI PEYOBHHH JIO MPOIECY PO3-

KJamy

Taémuus 7.5 — ['/IK mOTEeHIITHO TOKCHYHUX EIEMEHTIB Y IPYHTI MiCIsI 3aCTOCY-
BaHHS 0Caly CTIYHUX BOJ Ta MAKCUMAaJIbHI MOPIYHI MIBUAKOCTI X HAKOITMYCHHS

I'IK moTeHLifHO TOKCHYHUX €JIEMEHTIB y TPYHTI Cepenni
(mr/kr) npu pH: LIBUJKOCTI
HaKOIH-
IloTen- YEHHS I10-
LIHHO TOK- TEHIIWHHO
CHYHI eJle- TOKCHY-
MEHTHU 5-5,5 5,6-6 6,1-7 Oinble 7 HHX elle-
MEHTIB 3a
10 pokis,
Kr/ra rox
uuk 200 250 300 450 15
Mins 80 100 135 200 7,5
Hikenn 50 60 75 110 3

Tabémuus 7.6 — BMmicT Bakkux MeTaliB (Mr/T) y MiHepansHUX goOpuBax ta ['IK
TSOKKUX METaJiB Y IPYHTI

Baxxki me-

CTM (mr/1) y nobpuBax:

I'’IK, Mr/kr

TaJInu

a30THUX

¢dochopanx

KaJiiHAX




CBuHELb 174,4 138,1 196,5 6
Minp 201,9 15551 186,4 3
uak 186,4 1230,15 182 23

Kanmiii 1,3 2,65 0,6 1
Pryth 0,43 4,6 0,7 2,1

IIpakTuuna podora Ne§
Tema: CriocoOu BU3HAUCHHS ONTUMAJIBHUX 103 T0OPUB

3aBaaHHA:
> ompairoBaTH TEOPETUYHI BiOMOCTI;
» TIPOBECTH PO3PAaXyHKH T4 BU3HAYMTH ONTUMAJBLHI 1031 N0OPUB
»  3pOOHTH BHCHOBKH IO POOOTI;

TeopernuHa yacTHHA

B nannii gac B miteparypi onmcano 6inbie 40 crioco0iB BU3HAYEHHS 103 0-
OpuB. 3yIMHUMOCS JINIIE HA JISSIKUX JTOCTOIHCTBAX 1 HEZOJIIKaX OCHOBHUX I'PYII CIIO-
co0iB, SIKi BUKOPHUCTOBYIOTECS B MPAKTHUII arpOXiMigHOTO OOCITyTOBYBAHHS CLIIHCh-
KOT'0 TOCIIOJapCTBa.

Cnoci0d, 3acHOBaHMII Ha NPSAAMOMY BHMKOPUCTOBYBAHHI pe3y/bTaTiB
MOJILOBHUX JAOCTIxIB 3 noopuBamu. Lleii criocid Mae iCTOTHI HEIOJIKK B 3B'SI3KY 3
TUM, [0 BUKOPUCTaHI IJIsl BUBYEHHS /103 JOOPHB CXEMH JIOCIIJIIB HE OXOILIIOIOThH
BECh J[iana3oH 3MiHH /103 IOOPUB 1 BHACIIIJJOK L[LOTO HE JO3BOJISIIOTH BUSBUTH JIIHICHO
ONTUMAJIBHI JI03H 1 CITIBBIAHOIICHHS JOOPHB Ha [IAHOBAHUH YpOJKaii; OCIIIH IPO-
BOJISITHCS HA OJIHUX TIOJISIX, & PE3yJIbTaTH PEKOMEHAYIOTHCS A7t O€3J1ii 1HIIKX MOJIiB
30HHU, SKI [0 POAKOYOCTI IPYHTY ICTOTHO BIAPI3HAIOTHCS BiJI JOCIIAHOT TIISHKH.

MaTeMaTHMKO-CTATUCTHYHI MeTOAM 3 BMKOHAHHAAM PO3PaxyHKiB Ha
ITEOM. OcTtaHHIM YacoM B 0araTboX KpaiHax, Ui BU3HAYCHHS 103 JOOpUB 3 ypa-
XYBaHHSM BIUIMBY IIOKa3HHUKIB POJIOYOCTI IPYHTY Ta iHIIUX YHHHHUKIB BHKOPHCTO-
BYIOTh MAaTEMaTHKO-CTATUCTUYHI METO/M 3 BHKOHAHHAM po3paxyHKiB Ha [IEOM.

Cnoci6 HopmaTuBHOTO 6anancy. BxxuBaHHs 11bOTO CII0CO0Y TO3BOJISIE KO-
HTPOJIIOBATH 1 PETYJIIOBAaTH POJIOUICTh IPYHTY (TIpH HEOOMEXEHHUX pecypcax m00-
puB). AJe € i HeIOJIiKH, TOB'SI3aHi 3 THM, IO JaHi PO BUHECEHHS MOKUBHUX PEYO-
BUH 3 YPO’KaEM HETOYHI (IT0 TOBITHUKY), @ KOe(DiLli€EHTH PO3MOALIY, SKi € HOXiTHUMH
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BiZl KOe(illi€HTIB BUKOPHCTOBYBAHHS ITIO)KUBHUX PEYOBUH 3 JOOPHB, MOXKYTh 1CTO-
THO 3MIHIOBaTHCHL.

Cnocié nudepenuiiioBanoro 6anancy. Bin BpaxoBye 0iosoriui oco6u-
BOCTI POCIIVH, 3aIUIAHOBAHY YPOXKaiHICTh, THI IPYHTY, MEXaHIYHUN CKJIaJ, KHCIIO-
THICTB, BMICT pyXOMHUX (pOpM MOKUBHUX PEYOBUH, IO 1 MCIAAII0 OPraHiYHUX JI0-
OpuB. [IpoTe BMICT MOKUBHUX PEYOBHH i KUCIOTHICTh BCTAHOBIIOIOTHCSA y TPYHTI
HETOYHO (3a IIKAJNO0I0), He Iepea0dadacThes pillleHHs 3a/1a4i OTPHIMaHHsI MaKCHMa-
JIBHOTO e(peKTy Bix moOpuB pu 0OMEXXEHUX iX pecypcax (B pik BHECEHHS).

Cnocid enremeHTapHoro 6anancy. Haitbinpm mmpoko 3acTOCOBYETHCS MIPH
MpOTpaMyBaHHI YPOXKalo, BIAPI3HAETHCA JIOTIYHICTIO 1 IPOCTOTOIO PO3PaXyHKOBOL
CXEMH, aJIie Ma€ i HeJIOIKH. BUHECEHHs! TOXXMBHUX PEUOBHUH HA OJAWHUIIO TIPOIYK-
il i koe(ilieHTH BUKOPUCTOBYBAaHHS MOXMBHUX PEYOBUH 3 JOOPHB i IPYHTY CH-
JIGHO BapilOIOTh 3aJIe’KHO Bijl POJIOYOCTI IPYHTY, O10JIOTTYHHX O0COOIMBOCTEH poc-
JIH, MMOTOTHMX YMOB Ta IHIIMX YAHHHKIB. 3HAUCHHS I[UX KOCQII[IEHTIB HE 3aBKIU
MOJKHA BCTAHOBHUTH 3 HEOOX1THOIO TOYHICTIO, TOMY BIAXMJICHHS PO3PaxyHKOBHUX /103
J00pHB B (pakTHUHOT MOTpeOU POCIUH B MOXMBHUX PEYOBHHAX Ha IJIAHOBaHY
YpOXalHICTh, 32 TaHUMH MepeBULTYIOTH 50 %.

[Ipn po3paxyHKy ONTUMAIBHUX A03 AOOPUB BUXOIMMO 3 HACTYNHHX IPHITYLICHb
(To6TO 3 aHamizy iH(opMaIii mpo Air0 OOPUB HA YpOXKai pOCIHH):

1. B Meax onTHManbHAX 703 10 KOXKHOTO BHIY MOXHBHOI PEYOBUHU 3Ti-
JTHO IIPUHIIMITY JIIMITAIli] MOXKHA BBa’KaTH HE3aJICKHOIO.

2. JIast miABMIIICHHS TOYHOCTI BU3HAYCHHS 03 MOOPHB HA ITUIAHOBAHY ypO-
JKalHICTh HeOOXIZHO Bei mKepena 1 GopMH KOKHOTO 3 €JIEMEHTIB KHUBJICHHS, SKi
BIZPI3HSIOTHCS IO CTYIICHIO 3aCBOFOBAHOCTI POCIMHAMM, IPUBECTH 10 (hopMH, eKBi-
BAJICHTHOI 32 JII€10 HA YpOrKail II0)KUBHOT PEYOBUHHU BXKMBAHOI'O MiHEPAILHOTO 100-
puBa.

J103y MOXKMBHOT PEYOBUHM MiHEPAILHOTO J00pHBa Ha TUIAHOBaHY ypoiKai-
HICTBh PO3paxoBYIOTH 3a hopMyioro (8.1), IKmo arpoxiMidHUN aHAIi3 IPYHTY OyB
MPOBEICHUH B PiK OTPUMAHHS ypOXKaIO:

XM = CXy —my Xn-— Mxce Xcd) 'Xoc ) (81)

ne Xy — J103a MOKUBHOI pedoBHHH MiHepainpHOTo nodpusa (N, P, K), kr/ra;
Cx — 103a MoKMBHOI peYOBMHM Ha OTpUMaHHA oJuHULI ypoxaro (100 xr cyxoi pe-
YOBHHHU 3arajbHOI 6ioMacH abo 3epHa, KOPEHEIUIOiB, 3eeHoi MacH), kr/100 kr; Y
— 3aIUIaHOBaHa YPOKaMHICTh, T/Ta CyXOi PEYOBUHH 3arajibHOI OioMacu abo 3epHa,
KOPEHETIJIOIIB, 3€JICHOT MacH;
Mx — KoeiIieHT eKBIBaJICHTHOCTI PYXOMOIi ITO’KUBHOI pEYOBHUHHM IPYHTY (IIOKA3HHUK,
10 03HAYa€ KUTBKICTh MOKUBHOI PEYOBHHM MiHEpaIbHOTO JOOpHBA B KI/Ta, PiBHO-
[iHHY 110 BIUTUBY Ha yposkail 1 mr/100 r mo>xnuBHO{ peYOBHHH IPYHTY B JaHUX YMO-
Bax), KI/MT;
XN — BMiCT NMOKMBHOI pe4oBHHN y IpyHTI, Mr/100 T
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Mxcc — KOSPILIEHT €KBIBAJEHTHOCTI a30TY, (hJIKCOBAHOTO BIIEHOKHUBYYHMH a30T(i-
KCaTopamH, a30Ty MiHEpaJbHOTO 10OpHBA, KI/KT;

Xcd — KiTBKICTh a30TY, (hiIKCOBAHOTO BIJIbHOKUBYYNMH a30TdikcaTopamH, Kr/ra (3a
nanumu 1.C. IllaTinosa (1978), B mepioa BereTarii pociuH 3a paxXyHOK BUIBHOT ik-
carii HarpoMaKyeThest 16-37 Kr/Ta a3oTy);

Xoc — KUTBKICTB a30Ty, SIKUH IMOCTYTIae 3 OnmaiaMu, Kr/ra.
[Ipu BU3HAUEHHI AO3U MMOKUBHOI pEYOBUHH Y POPMIi OpTaHiYHUX JOOPUB BH-
KOPHCTOBYIOTH PiBHSHHS (8.2):

X00 = CyY — myXyn — mxce — Xoc + Myoo , (8.2)

ne X00 — /103a MOXKMBHOI PEYOBHHH y (POPMi OpraHigHOTO T0OpHBa HA IUTAHOBAHY
ypOKaifHiCTh, KI/Ta; mX00 — Koe(ili€HT eKBiBaJICHTHOCTI IIOKUBHOIT PEYOBHUHH Op-
raHiyHoOro J0OpHBa MO Iii HA YpojKai MOKMBHIM PEYOBHHI BXXUBAHOTO MiHEpallb-
HOTO JI00pUBA, KI/KT.

Jnist nepepaxyHKy 03U MOXHMBHOI PEYOBUHU OpraHiuyHoro go0pusa (Xoo, Kr/ra) B
J103y opraniunoro goopusa (OVY, T/ra) 3aCTOCOBYIOTh TaKe PiBHSIHHS

0V = Xoo +10I1X , (8.3)

ne [1X — BMiCT MOXKUBHOT pEYOBHHM B OpraHiuHoOMy n00puBi % (Tad:. 8.5). B Ta0m.
8.1 — 8.4 naBezeni 3HaueHHs Cx , mx , mx0o0 , mxc

IIpakTnuna yacTuHa. 3aBJaHHS.

3a piBHsAHHAM (8.1) BH3HA4YaEMO /03y MOXHMBHOI PEYOBHUHU MIiHEPaJIbHOTO
J00prBa OKpeMo i a30Ty, Gocdopy i kamiro. CrnodaTtky BU3HAYAEMO 103y MTOKHU-
BHOI pEUOBHMHH MiHEpaJbHOTO 100pUBa IS a30TY.

Bubupaemo kyiapTypy — O03MMa IMIIEHUIS (CepeaHbOCTUTINI copT). B pis-
usiHHs (8.1) migcraBmsiemo Cn 3HAYCHHS, sSIKE A0OpiBHIOE 2,6 Kr/11 (Tabum. 8.1), 3 Tabu.
8.3 BH3HAYaEMO IUIAHOBAaHY YPO’KaiHICTh, Ha MIBJICHHOMY YOPHO3EMi CYTJIMHKO-
BOMY, CepeIHs ypOoKalHICTh 03UMOI MIeHuIi ckianae 36,9 n/ra. KoedimieHT exBi-
BaJICHTHOCTI a30Ty, ()iKCOBAHOTO BUTHHOKUBYYHUMH a30T(iKcaTopaMu, a30Ty MiHe-
panbHOTO 100pHBa BU3HAYaeMo 3 TabI1. 8.2, 1J1sl OTHOPIYHUX TPaB i 36PHOBHUX KYJIb-
Typ BiH gopiBHIOE 19 kr/mMr = 0,0019 kr/kr. KinbkicTs a30Ty, (ikCOBaHOTO BUILHO-
KUBYIHMH Xc(@ azoTdikcatopamu, 3a1a€MO cepeqHe 3HaueHHs 26,5 kr/ra. Kimb-
KicTh XOC a30Ty, 110 HaJIXOUTh 3 ONa aMu, NopiBHIOE 0.

Xn=2,6 -36,9 - 0,0019 - 26,5 — 0 = 95,89 kr/ra.

J103a OXMBHOT PEYOBUHHU MIHEPAIBHOTO JOOPHBA IS a30TY Oy/Ie CKIaIaTH
95,89 kr/ra.
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Tenep BUKOHYEMO aHAJIOTIYHO PO3PAXYHOK JJ03U ITOKUBHOI PEYOBUHU MiHe-
panpHOTO M00puBa 11 hocdopy. B piBasuHs (8.1) migcraBisemo 3nauenus Cp =2,4
kr/u (Tabu. 8.1), 3 Tabin. 8.3 BU3HAYAEMO 3aIUIaHOBAHY YPOXKAWHICTh, Ha MIBACHHOMY
4opHO3eMi cyrinHKoBoMy. CepesiHs yposKaiHICTh 03MMOI mineHuni ckiazae 36,9
1/ra. BusHawaemo mP 3 Tabmn. 8.2 mis OqHOPIYHKX TpaB i 3epHOBUX KYJIBTYp mp =
34 xr/mr = 0,0034 kr/kr. BMicT mOXHBHOT pEeYOBHHH Y IPYHTI, 3aJa€ThCS Xp 3aje-
JKHO Bifl THITYy TpYHTY 3 Tabi. 3.4, B HaoMy MPHUKJIaAL JUI1 YOPHO3eMY MiBISHHOTO
cyrnmaKoBOTrO nopiBHIOE 117, Imr/kr = 11,7 Mr/100r-30 (xoedimieHT IepeBeneHHS 3
MI/T B Kr/Ta), p =351 KI/Ta.

Xp=2,4-36,9-0,0034 - 351= 87,4 xr/ra.

J103a mOXHMBHOT peYOBHHU MiHEpaTbsHOTO 1o0puBa 1y hocdopy Oye ckia-
naru 87,4 xr/ra.

Tenep poOMMO aHANIOTIYHO PO3PAXYHOK J03U MOXKHUBHOI PEYOBUHM MiHepa-
JBHOTO 00pUBa s Kauito. B piBHsHHSA (8.1) miacraBnsiemo 3nadeHHs Ck =2,4 kr/i
(Ta6:1.8.1), 3 Tab. 8.3 BU3HAYAEMO IJIAHOBAHY YPOXKAWHICTh, HA MiBIACHHOMY 4Op-
HO3€MIi CYTJIMHKOBOMY, CEpEHs ypOXKalHICTh 03MMOI MIIEHUI ckiazae 36,9 w/ra.
Busnauaemo mg 3 Tabi1. 8.2 sl OHOPIYHKX TPAB 1 36PHOBUX KYJIBTYP BiH JOPIBHIOE
40 xr/mr = 0,0040 xr/kr. BMicT IOXMBHOT PEYOBHUHH B IPYHTI, 3a0a€ThC XK 3aJIe-
JKHO Bill TUITY IPYHTY 3 Ta0i. 8.4. B HarroMy npuKiIazi Ui YOpHO3EMY IiBACHHOTO
CYTJIMHKOBOTO BiH AopiBHIOE 238,3 Mr/kr = 23,83 Mr/100r-30 (koedimieHT mepese-
JISHHS 3 MI/T B Kr/Ta), k = 715 KI/Ta.

Xk=2,4-36,9 —0,0040 - 715 =85,8 kxr/ra

J103a MOKMBHOT PEYOBHHHU MiHEPAIBEHOTO JOOpHBa IS Kallito Oyzie CKIaiaTh
85,8 kr/ra.

[Tpu BU3HAYEHHI 03U IO)KUBHOI pe4OBUHH Y ()OPMIi OpraHidyHUX JOOPUB BHU-
KOPHUCTOBYEMO piBHSHHS (8.2). Po3paxyHOK /1031 MOKUBHOT pedOBUHU Y GOpMI Op-
TaHIYHUX JOOPUB BUKOHYEMO OKPEMO JJIsl KOXKHOT'O €JIEMEHTY OKpeMo (a30Ty, doc-
dopy i kaio).

Ha mouaTky BU3Ha4aeMO 7103y MOKHUBHOT pEUOBHHHU Y (POPMi OpraHiuyHKX [10-
OpwuB 1st a30Ty. B piBusiaHs (8.2) migcrasnsemo 3nauenns Cy= 2,6 kr/i (tab. 8.1),
3 Tabn. 8.4 BU3HaYaeMoO IUIAHOBaHY ypokaiHicTh. CepeldHs ypoKalHICTh 03UMOL
MIICHHUI Ha [TiBAEHHOMY YOPHO3€eMi CYTIIMHKOBOMY cKJlaziae 36,9 1/ra. Busnagaemo
3 Tabm. 7.2 my = 19 kr/mr = 0,0019 kr/kr. 3 Taba. 8.2, A NpuKIagy Bi3bMEMO THiH
Ha COJIOM'STHIN MiACTHINI (HAIIBOEPETPUIH), Moo = 0,5 Kr/kr. KinbkicTb Xoc a30TY,
1110 Ha/IXOIUTH 3 ONaJilaMu, NopiBHIOE 0.

Xnoo = (2,6-36,9 — 0,0019 — 0)+ 0,5 =192 kr/ra.
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Jlo3a noxnBHOT pe4oBHHHU y (opMi OpraHiyHUX JOOPHB JUIS a30Ty CKIIaslae
192 xr/ra.

Tenep BUKOHYEMO aHAJIOTIYHO PO3PaXyHOK JJO3MU MOKMBHOI pe4OBUHU Y (o-
pMmi opranidyHuX 100puB st pocdopy. B piBHsHHA (8.2) miacTaBIsEMO 3HAUCHHS
Cr =2,4 xr/u1 (Tabm. 8.1), 3 Tabn. 8.3 BU3HAUYAEMO TUIAHOBAHY YpOKaHHICTh, HA IiB-
JICHHOMY YOpHO3€eMi CYrTTHHKOBOMY. CepeiHs yposKalHICTh 03MMOI IIICHHUIT CKIIa-
nmae 36,9 w/ra. BusHagaemo 3 Tabm. 8.2 ms OXHOPIYHUX TpaB i 3epHOBUX mp = 34
kr/mr = 0,0034 xr/kr. BMIiCT MO)XHBHOI pEHOBHHH Y IPYHTI, 3aJa€ThCS Xp 3AIICKHO
BiJ THITY TpyHTY 3 Ta0u. 8.4. B HamoMy npukmazi s 4OpHO3eMy MiBAEHHOTO CYT-
JMHKOBOTO BiH AopiBHIOE 117,1 mr/kr = 11,7 mr/100r-30 (x0oedimieHT nepeBe1eHHs
MI/T B K1/Ta), Xp =351 kr/ra. Busnagaemo 3 tabi. 7.2 mpoo =1,1 Kr/Kr.

Xpoo = (2,4-36,9 — 0,0034 -351)+1.1 = 79,4 kr/ra

Jlo3a moxuBHOT peuoBUHH y HOpMi opraHiuHuX g00puB 11 Gocdopy ckia-
nae 79,4 xr/ra.

Tenep BUKOHYEMO aHAJIOTIYHO PO3PAaXYHOK JJO3M TI0)KUBHOT peYOBUHHU Y (o-
pMi opraniuHux 100puB A Kaiito. B piHsHHA (8.2) miacraBnsemo 3naueHHs CK
=2,4 xr/11 (Tabn. 8.1), 3 Tabs. 8.3 BU3HAYAEMO [UIAHOBAHY YPOXKAHHICTh, HA MIBACH-
HOMY YOPHO3EeMi CYTIIMHKOBOMY, CEpPEIHs yPOXKAHHICTh 03MMOI MIICHHUII CKIIANAE
36,9 w/ra. BusHauaemo mk 3 Tabi. 8.2 s OOHOPIYHHUX TPaB i 3epHOBUX BiH JOPIB-
aioe 40 kr/mr = 0,0040 xr/kr. Bmict moxwuBHOI pedoBrHH B IpyHTI X K 3amaeTpes
3aJIeXKHO BiJ] TUILY IPYHTY 3 Tabu. 8.4, B HAIIOMY NPUKJIA/I Al YOPHO3EMY MiBJICH-
HOTO CYTITHHKOBOTO Xk = 238,3 Mr/kr = 23,83 mMr/100r-30 (koedimieHT mepeBeIeHH
3 MI/T B Kr/ra), Xk =715 xr/ra. Busnauaemo 3 tadi1. 7.2 mkeo = 0,9 Kr/kr.

Xkoo = (2.4-36.9 — 0.0040 -715)+ 0.9 = 95.2 kr/ra

J103a O>XMBHOT peuoBHHH Y OPMi OpraHidyHUX AOOPUB IS KaJII0 CKIIA/IAE
95,2 kr/ra.

Jnist nepepaxyHKy ZI034 MOXHBHOI pe4OBHHU opraHiuyHoro no06pusa ( Xeo ,
Kr/ra) B 103y opraniuHoro noopusa (OY, 1/ra) 3actocoByeTbes piBHsHHS (8.3). Po-
3paxyHOK MPOBOJUTHCS ISl KOXKHOT'O eJIeMEeHTa OKpeMo (a30ty, hocdopy i Kairo).

V pisasiaas (8.3) migcTaBisemMo 3HaYCHHS XNoo = 192 kr/ra, I[1X = 5,4 kr/T
(Tabu. 8.5).

OVYn =192 +10 -5,4 = 3,5 1/ra.

Jlo3a opraniuHoro 100pMBa A a30Ty CKiIaaae 3,5 1/ra. AHAIOTIYHO BU3HA-
4aeMo 103y opraHiuHoro no6pusa juis ¢ocdopy. B piBusaHs (8.3) miacTaBisemo
3HaueHHs Xpoo =79,4 kr/ra, [1X =2,8 1/ra (Tabdmn. 8.5).

OVp=79,4+10- 2,8 =2,8 1/Ta.
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Jo3a opraniuHoro nodpusa aist pochopy ckinanae 2,8 1/ra. AHaNOrivHo
BU3HAYa€EMO /103y OpraHiuHOro n0o0puBa s Kajito. B piBHsaHH: (8.3) migcrasis-
€MO 3HAYCHHS Koo = 95,2 Kr/ra, [1X = 6,0 1/ra (Tabun. 8.5).

OVYk =95,2 +10 6,0 =1,6 T/ra.

Jlo3a opranigHOTO 0OpWBA sl KaJlito ckiaaae 1,6 T/ra.

Tabéauus 8.1 — [Toka3sHUKH BUTpAT MOKUBHUX pedoBuH, Kr/100 Kr cyxoi pedo-

BHHU 3arajbHoi 6ioMacu

Cx ' (mpu maHyBaHHi
€KOHOMIYHO JOIIJIEHOTO

Cx (mpw TtaHyBaHHI Ma-
KCHMAJIEHOTO YPOIKAr0)

KynbTypa yposKato)

CN’ CP CK CN CP CK
Suminb (CepeaHbOCTH- 2,0 1,8 2,0 2,6 2,5 2,8
JTi COPTH)
Suminb(KOpoTKOCTEO- 2,2 2,0 2,2 2,9 2,8 3,0
JIOBI COPTH)
OsBec (cepenHbOCTUTIT 2,0 1,8 2,0 2,6 2,5 2,8
COpPTH)
Osuma mirenuts(cepe- 1,8 1,8 1,8 2,6 2.4 2,4
HBOCTHTIJI COPTH)
O3ume KHUTO (BUCOKOPO- 3,6 2,2 4,0 4.7 3,2 4.6
CJIi COPTH)
T'opox(cepeanbocTurii 17 21 25 2.2 25 35
COpTH)
Kykypynza 1,8 1,6 1,9 2,4 2,3 2,5
Bypsik xopmoBuit 2,8 2,1 2,7 3,8 2,8 3,7
Kaproruis 2,4 2,5 43 3,2 3,3 5,7
Parc sipoBwit 2,0 1,8 1,9 2,6 2,5 2,4
COHSIIHUK 3,4 3,0 3,7 42 3,2 4.6
Baratopiuni 3;1aKoBi
TpaBH, pairpac 0mHOpPiY- 3,8 3,3 3,8 51 43 51
HUH
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JlrouepHa crpokarorio-

pHHa 0,8 3,2 4,0 11 4,2 51

KonromunHa myrosa 0,6 3,2 4.0 1,1 4,2 53

Tabauus 8.2 — 3HaueHHS KOe(DillieHTiB €KBIBaJICHTHOCTI MIO)KUBHUX PEYOBHH IPY-
HTY 1 OpraHigHuX JOOPHB 1O NOXUBHHUX PEUOBHH MiHEpAILHUX JOOPHB

3HaueHHs koedimienTie mNPK
KoedimieHT ex- IHurericts -
. . IPYHTY, JUTSL OTHOPIY-
BiBaJIEHTHOCTI 3 1 Oararto- . JUTsl TIpOcari-
r/eu IYHUX TpaB HUXTpab 1 HUX KYJBbT
p p 3€pPHOBHUX YARTYP
[pyHTOBi eKBiBaNEHTH
1,25 20-22 19 25
Mn , KI/MI 1,35 17-19 16 21
1,45 14-16 13 17
Mp ,KI/MT 1,35 35 34 35
Mk ,Kr/Mr 1,35 40 40 40
IHiit Ha comoM'siHIH migcTrI (HAITiBIIEPEPLITHA
MNoo , KI/KT 1,35 0,5 0,5 0,6
Mpoo , KI/KT 1,35 1,1 1,1 1,2
MKoo , KI/KIT 1,35 0,9 0,9 1,0
BesniacTunpHUi THiN (BECHSIHE BHECSHHS)
MNoo ,KI/KI' 1,35 0,7 0,7 0,8
Mpoo , KI/KT 1,35 0,8 0,8 0,9
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Mkoo , KI/KT 1,35

0,9

0,9

1,0

MNo , KI/KT -

0,6

0,5

0,6

Tadanus 8.3 — [IpogyKTHBHICTE OCHOBHUX THIIIB IPYHTIB

IpynTH VYpokaliHICT 03MMO] MIIIEHHUII], II/Ta
cepeHs Cepe/HS 3 BU- | MaKCHMa-
COKHX JIbHA
JlepHOBO-ITi 30JTHCTi:
CyTima”i 26,2 47,0 64,9
CYTJIMHKOBI 32,3 53,5 68,0
JlepHOBO-ITiI30JIMCTI TJICKOBATI:
CyTima”i 25,1 43,3 53,9
CYTJIMHKOBI 32,3 54,0 61,8
JlepHOBI OMiq30JICHI CymilaHi 24,5 34,3 36,7
JepHOBI cyminiaHi 32,8 40,7 44.8
CaiTio-cipi JlicoBi:
CymiliaHi 26,3 38,1 419
CYTJIMHKOBI 30,5 445 54,0
Cipi micoBi:
CyTimaHi 33,0 58,3 66,3
CYTJIMHKOBI 38,2 56,9 72,3
[JICIOBATI CYTJIMHKOBI 26,3 37,6 439
[JICEB] CYTJIMHKOBI 34,2 427 46,6
TemHo-cipi JticoBi:
CYTJIMHKOBI 34,6 51,9 65,0
TJICIOBATI CYTJIMHKOBI 28,0 43,3 49,8

YopHo3emMH omia30JeHi:
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CymimiaHi 30,6 39,6 43,0

CYTJIMHKOBI 38,8 60,9 76,9
YopHo3zemu:

BHJIYTOBaHi CyTIMHKOBI 35,4 57,1 68,2
perpamoBaHi CyrITHHKOBI 38,5 59,1 72,0
YopHO3eMH THITOBI:

CymiliaHi 31,9 447 47,2
CYTJIMHKOBI 39,0 61,9 79,8
YopHo3eMH MIiBACHHI: 36,9 55,6 70,1
CyrinmHKoBi

CoIoHIIIOBATI CYTITMHKOBI 36,0 59,6 69,8
TemHo-Kawmranosi ciiabo conod- | 38,6 61,6 77,4

IFOBATI CYTJIMHKOBI

Jly4Hi r7IeI0BaTi CYTIMHKOBI 56,4 59,2 60,7
YopHo3eMu neperipHi CyrivH- 34,2 44,0 49,6
KOBI

Tadanus 8.4 — ArpoxiMiuHi TOKa3HUKH Ta 3amacy MPOJYKTHBHOI BOJIOTH, sIKi 3a-
0e3reuyroTh BUCOKI ypoKai 03UMOT MIIeHHIII

ATpoXiMiYHI IOKa3HUKH | 3amacu MpoIyK-
THUBHOI BOJIOTU Y

mapi, MM
IpyHTH

I'y- P.0s | KO 0-50 | 0-100

MyC, | MI/KT | MI/KT c™M ™M

%
JIepHOBO-ITi I30JIUCTi:
cymilaHi 2,5 69,5 77 74 147
CYTJIMHKOBI 2,0 122 1471 98 199
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JlepHOBO-ITiI30JTUCTI TJICKOBATI:

CymiliaHi 1,4 150 140 67 119
CYTJIMHKOBI 2,5 - 87 70 210
JlepHOBI Omiq307IeH] CymmimaHi 2,3 - - - -
JepHoBi cymimaHi 2,2 158 140 94 199
CaiTi0-cipi TicoBi:

cyTminiani 1,1 - - - -
CYTJIMHKOBI 1,8 183,3 | 133 67 140
Cipi sticoBi:

cymimani 1,1 108 78 73 133
CYTJIMHKOBI 2,2 127 129,3 73 144
TJICIOBATI CYTIIMHKOBI 2,5 - 116,5 - -
TJICEB] CYTIMHKOBI 2,7 140,4 | 130,3 - -
TemHO-cipi micoBi:

CYTJIMHKOBI 2,5 133,6 | 97,8 71 142
JICFOBATI CYTJIMHKOBI 3,0 - - - -
YopHO3eMH OITi J30JICHi:

CyTima”i 3,4 80 65 - -
CYTJIMHKOBI 3,1 107,4 | 117,7 62 125
YopHosemu:

BUJIYTOBaHI CyTJIMHKOBI 3,2 101,7 | 75,0 80 156
perpajoBaHi CyriIMHKOBI 4,1 109,5 | 105,2 65 126
YopHO3eMH THITOBI:

CymiliaHi 1,8 90 - - -
CYTIIMHKOBI 3,7 125,4 | 115,2 62 122
YopHo3eMH TiBACHHI: 3,6 117,1 | 238,3 48 95
CyrimHKOBI

CoOHITIOBATI CYTIMHKOBI 3,5 47 410 52 111
TemHuo-kamranosi ¢j1abo Coa0H- 2,3 - 210 40 79

LI0BaTi CYTJIMHKOBI
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Jly4Hi ryeroBari CyriaMHKOBI

2,3 133

48

KOBI

YopHo3eMHU NIEpeATipHi CYTIINH-

2,3 30

225

Tab6auus 8.5 — BMicT MoXMBHUX peYOBHH B OpTaHIYHUX N0OpHBax (3a JaHUMH ar-

poximMiuHUX 1abopaTopiit)

MakpoeneMeHTiB, KI/T

Bun nobpus Bono-
rieth, % TN p205 | K20 | CaO | MgO
ITincTUnKoBuUiA THIA
Bemnmkoi poratoi xymodu | 65 5,4 2,8 6,0 - -
CBUHAYNN 61 8,4 5,8 6,2 - -
Kincbxuii 69 59 2,6 59 - -
OBeuuii 49 8,6 4.7 8,8 - -
B cepenapomy 62 6,2 3,4 6,4 2,0 -
BesmiacTmikoBuii raiin
Benukoi porartoi xynoou | 88,6 4,0 2,5 5,0 1,0 1,0
CBuUHAYUH 89,5 5,0 3,5 2,5 2,0 1,0
Pigknit raiit
Benukoi poratoi xymoou | 93 2,2 - - - -
CBuHsYnit 92 40 25 2,8 - -
TIrammanii mociig
Kypstuwmii 72 16 17 9 24 8
I'ycsanit 82 6 5 11 7 3
Kaunnwnit 70 10 15 5 17 4

3eneHi noOpuBa
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JIron - 53 1,2 2,1 - -

Criuni Bou (TMicIs BiICTOIOBaHHS)

Benukoi poraroi xynoou | 99,4 14 0,19 1,0 - -
CBuHs41 99,7 1,0 0,19 0,26 - -

IpakTnuna podora Ne9
Tema: OOrpyHTYBaHHA MOTPEOH IPYHTIB rOCIIOIapCTBA Y XIMIUHINA MeTiopamii

Merta: aHaii3 moTpeOH I'PYHTIB y NMPOBEACHHS XIMIUYHOI Meiopalii Ta BU3HAUCHHS
1103 1 (hOpM BaIHAKOBUX MaTepialiB

3aBaaHHs:

1. 3a BapiaHTOM 3aBIaHHs BU3HAUUTH MOTPeOy y MPOBEACHHI XiMiYHOT Menioparii
3a (PI3UKO—XIMIYHUMH [TOKa3HUKaMH TPYHTY;
2. 3a moTpeOH BU3HAYKMTH 103y BallHYBAILHOI'O MaTepiajly 3a MOKa3HUKOM TiApoJi-
THYHOI KHCIIOTHOCTI;
3. Obpatu popmy MaTepiary Ui XIMI9HOT MeTiopariii i po3paxyBaT Gpi3ugHy Macy
oOpaHOTo Matepiaiy 3 ypaxyBaHHSAM HOTO XapaKTePUCTHKH;

4. 3poOuTH BUCHOBOK TIPO 3arajibHy MOTPeOy XiMIYHOTO MeJTiOpaHTa Ha BCIO
TUIOIY CIBO3MIiHH.

Pexomenanii 10 BUKOHaHHS:
1. BuzHawaemo nmotpely y IpoBeIeHHI XiMigHOT Memiopariii 3a Gi3uKo—XiMiYHIMHA
NOKa3HUKaMH IPYHTY

1) BusHawaeMo CTYIiHb KHCIOTHOCTI IPYHTY 32 arpOXiMIYHUMHU MTOKa3HH-
KaMU: KUCIIOTHICTh TpYHTOBOTO po3uuHy (pHcomsoBuid, 011.), piB€HB TiIPONTITHIHOT
kucinoTHocti (Hr, Mmmous/ 100 T rpyHTY) TpyHTY (Tabm. 9.1)

Tadanus 9.1 'pynyBaHHS IPYHTIB 3a CTyIIEHEM KHCJIOTHOCTI Ta JIYXKHOCTI

C . . InTepBan
Tpyna TYIiHb KACIOTHOCTI IPY-
Hry pHBoaHui pHconboBuit
1 Jyxe CUIIbHOKHCITI <45 <4,0
2 CunbHOKHUCITI 45-5,0 40-45
3 CeperHbOKHCTI 50-55 45-50
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4 Crabkokucii 55-6,0 50-5,5
5 Hyxe cnabokuci 6,0-7,0 55-6,0
6 Heiirpanbhi 70-75 6,0-7,0
7 Crnabkoiry>kHi 75-8,0 -
8 CepeHbOTyKHi 8,0-8,5 -
9 CubHOITYKHi 85-9,0 -
10 Jly*e CHIBHOTYXKHI >9,0 -

2) 3a piBHeM rigpomniTayHOi kuciotHocTi (Hr, Mmomns/ 100 T rpyHTY) BU3HA-
gaeMo 1moTpely IpyHTY y BamHyBaHHi (Tadi. 9.2). I 3anmoBHIOEMO TabmuIo 9.4;

3) BpaxoByrouH BiTHOIIEHHS CIJIbCBKOTOCIOAAPCHKUX KYIBTYP 10 KUCIOT-
HOCTI IPYHTY 1 BartHyBaHHA (Ta0I. 9.3) 3amoBHIOEMO TaOIHUIO 9.5;

Tadanus 9.2 [Torpeba rpyHTIB y BallHyBaHHI 3aJI€)KHO BiJl T1APOJITHYHOT KHCIIOT-
HOCTI

lNppomiTnana Kuc-

[otpeba y BantHyBaHHI notHicTs (Hr),
CMOJIB/KT
IpyHTH NOTPEGYIOTE MEPIIOYEPTOBOTO BATIHYBAHHS B >4
yCiX 30HaX
IpyHTH NOTPEGYIOTE MEPIIOYEPTOBOTO BAIIHYBAHHS HA
TMouicci ta B JlicocTeny; cepenus moTpeda y BarHyBaHHI 3,1-4,0

rpyHriB y [Ipukapnarti Ta B 3axinHiit yactuni Jlicocrerry;
cimabka — y TipchKuXx paiionax Kapmar
Cepenns motpeba y BarHyBaHHI IpyHTIB Ha [lomicci Ta B

Jlicoctemy; cnabka — y [Ipukapnarri; BiACyTHS — y TipCh- 21-30
Kkux parionax Kapnat

JloninpHe BalHyBaHHS OIIA30JICHUX IPYHTIB ¥ Jlico- 18-20
crerry; HeoOximHe — Ha [loicei, Ha CyMiITaHUX, MIMaHIX ! !

1| IMHUCTO-TIIIAHKUX IPYHTaX

Cnabka notpe0a y BaltHyBaHHI IIIIAHUX 1 TIIMHACTO-ITi- 18-19
IIAHUX IPYHTIB

Hemae norpebu y BariHyBaHHI <15
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Tadanus 9.3. BinHowmeHHS KYJIbTYp 0 KUCIOTHOCTI IPYHTY 1 BallHyBaHHS

BigHomrenus 1o IIno-
KHCJIOTHOCTI Ipy- 3epHOBI Kopmosi | Texniuni | OBoueBi JI0BO-
HTY 1 BamHy- SIT1THI
BaHHIO
IlepenocsTs cna-
OoKHuCITy Ta cepe-
JHBO- Ta CHJIBHO- JlroruH Kapro
KHCITy peaxiiro, OJTHOpIY- nnﬂp . JloxuHa,
pearyroTh Ha Ball- HUli, cepa- HI)’KI; MajauHa
HYBaHHS Ha JyXe Jena
CUIIbHOKUCIIHX
IpyHTax
IlepenocsaTs cna- Ogec,
OKy 1 cepeHIO 03uMe Arpyc
KHCJIOTHICTB Tpy- JKHUTO, Mopkaa, Yo
. Tumodii- JIroH, . rpyua,
HTIB, pearyloTh poco, . oripKH,
BKa, BIBCSI- COHSIIII- SOTyHS,
Ha BallHyBaHHS rpeuka, TOMarH,
HULS HHK . Hnoiy-
CUIIbHOKUCITHX KyKypyz3a, pina I
TPYHTIB MIICHALA
sapa
Ilepenocsts cina-
: Bypsik
OKy KHCJIOTHICTb Bumns,
TPYHTIB, peary Twenis Bypsix ko croso- clMBa
’ 03uMa, P N P~ | Kownoms BHH, Ka- ’
I0Th Ha BaIHYy- X MOBHI CcMOpO-
. STIMIHB ycTa,
BaHHS CHJIBHO 1 JIMHA
auoyIIs
CepeHbOKUCITNX
TPYHTIB
3HIKYIOTh ypO- Bypsik
*kai, pearyoTb Konro- IIyKpo-
HaBiTh Ha crabo- - [IWHA, JII0- | BUH, pi- - -
KHCIJIUX TPyHTaxX LepHa TaK, Tip-
YIS

2. BuzHavyaemo 703y BalTHYBaJbHOTO MaTepiary
1) Busnadaemo 103y BaliHyBaJIbHOTO MaTepialy 3a BETUYUHOIO T1IPOITHY-
Hoi kucnotHOCTi (Hr, MMos/100 T rpyHTY)
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Tadanus 9.4 BusnaueHHs noTpeOH y BallHyBaHHI I1OJIIB CIBO3MiHU

Ne Tun [ortenmiansHa | [lorenmiampHa kuc- | CtymiHb [Totpeba

HoJIsl | IPYHTY | KHCJIOTHICTb JIOTHICTb TPYHT. P- | KHCIIOTHO- | y BalHy-
TPYHT. p-HY, Hy, Hr, mexs/100 T | cri rpyHTY | BaHHI
pHKC1 TPYHTY

1 2 3 4 5

2

3

4

2) PospaxoByemo 103y CaCO3 i3 ypaxyBaHHSIM MacH OPHOTO IIapy IPYHTY
IoImero 1 ra, sIKUif B CepeAHbOMY IS IIapy IpYHTY 25 ¢M 00’ eMHOI0 Macoro 1,20
r/cM3 CTaHOBUTH 3 MJIH. KT 32 ()OPMYJIOIO:

H CaCOs = Hrx500x3000000 = Hr x 1,5, 9.1
1000000

3) ne H CaCOs — po3paxoBaHa J103a BallHyBaJIbHOTO MaTepiainy, T/ra; Hr —
BEJIMYIHA TiJPOJIITHYHOI KHCIOTHOCTI IpyHTY, MMoJB/100 T rpyHTY; 500 — Kijb-
kicte CaCO3, noTpibHa anst HerTpamizamii 1 mmons H+ y 1 kr rpynTy, Mr; 3 000
000 — maca rpyHTy opHOTO Mmapy riomieio 1 ra, kr; 1 000 000 — koedimieHT 15t
nepepaxyHky mr CaCOz y T.

4) PosnofinseMo 103y BalHyBaJIbHOI'O MaTepialy y CiBO3MiHi, 3aII0BHIO-
€Mo Tabnuio 9.5.

Tab6muus 9.5. [lepcriekTHBHII TUTaH BaIlTHYBaHHS y CIBO3MiHI

Ne Ne rpymu ¢/t ky- | [lorpeba y Ban- Poxu

oSt NBTYPH 3a peak- | HyBaHHI
Li€I0HA BaITHY- 20 | 20 20 20
BaHHS

3. Obupaemo hopMy BaIHIKOBOTO MaTepiany i po3paxoByeMo (i3ndHy Macy o0Opa-
HOTO MaTepiairy 3 ypaxyBaHHSIM HOTO XapaKTePUCTHKH
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1) O3naitomutHcs 13 BugaMu i popMaMu BallHSIKOBHX MaTepiaiiB (Tabdi.

9.6).

Tabauus 9.6. XapakTepucTrka BallHyBaJIbHUX MaTepiajliB

3arajgbHUE BMICT

Ha3zsa BanHsko- CaCO3 B nepepa- ®dopwma Ba- . B.OHO_
. Homimku, % TiCTh,
BOro Matepiany | xyHky Ha CaCO3, IIHa %
%
Bamaskose 60po-
HO (MelTe-Hui
BAITHSK): 85-88 0-15 1,5
- I kmacy CaCoO3
(rnuHa, micok)
-II kmacy 85 1o 4
Menena kpeiaa 90-100 CaCO3 o IQ (TnuHa, 10 10
MiCOK)
JomomitoBe 60-
POIIHO (0I0Mi- ) i i
TH30BaHUM Barl- 85-108 CaCO3 + 0-15 10-15
HSK) MgCO3
Mepreni CaCO3 + 75-25 (rnuHa,
™ MgCO3 icoK) A0 20
ITanene Hera- 10 178 Ca0 Maro (rmuHa, )
[IIEHE BaIHO MiCOK)
l"amiene Ba- 10 135 Ca(OH)2 Maio (rnvHa, )
MHO(ITYIIOHKA) TMiCOK)
Hedexar N=0,2-0,7
I knac He < 60 Caﬁigﬁ I’(jo' P205 =0,2-0,9 30
11 knac He < 40 K20=0,5-1,0 | "°
Ca(OH)2 -
Opr. p-Ha =15
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HemenTHuU#M nun CaO,

He < 60 Ca(OH)2 cu- 15,5 Si02 1o 2

JIiKa-TH

BammsHi TydQu 5-25 (rmmHa,
(mxepenpHe Ba- 75-95 CaCO3 micok) 0,5-1,0 10 50
ITHO) P205
Paxa (o3epue pa- 80-100 CaCO3 0-20i> | 1050
ITHO)

2) OGupaeMo BalHyBaIbHHUI MaTepian BUXOASYH i3 HOTPeO IPYHTY i BiAHOLICHHS
KyJIbTYP, BPaXOBYIOUH XapaKTEPUCTHKY 1 MOXIIMBI JOMIIIKH;

3) Busnauaemo (izuynHoi Maca 00paHOro BalHyBaILHOTO MaTepiaay 3a po3paxoBa-
HO¥O 7103010 3a (popmyiior 9.2 :

H (1) = Hcaco3><1003 9.2
Cx(100—8)x(100—x)

4) ne H ¢. — disuuna 1032 MemiopaHTy, sIKy HCOOXITHO BHECTH Ha OJTUHMIIFO TUIOIIII,
1/ra; Heacos — 1032 BalTHyBaJIbHOTO MaTepialy, po3paxoBaHa 3a TiAPOJITHYHO KH-
cioTHicTIO, T/Ta; C — cyma kapOoHaTiB y MaTepiani (HeHTpastizyBaibHa 31aTHICTb),
%; B — BOJIOTICTh BaITHYBaJILHOTO MaTepiany, %; 1 — BMIiCT JOMIIIOK, %.

5) Ilpu BukopucTaHHi AeeKaTy B IKOCTI MeJIiOpaHTa 3aCTOCOBYEMO (Gopmyity 9.3:

Hieps. = H, - 100 - 100 - 100 9.3
(100 - B) - K

4. Po6uMO BHCHOBOK NpO 3arajbHy moTpedy XiMiYHOro MeiliopaHTa Ha BCIO
IOy ciBO3MiHM.

1) 3anoBHIOEMO TabMIIO 9.7 1 BU3HAUAEMO MOTPe0y 0OPAHOTO BaITHIKOBOTO MaTe-
piasry Ha BCIO TUIOIILY CIBO3MIHH
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Ta6aunn 9.7.

[Inan BanHyBaHHS I'PYHTIB Y CIBO3MiHI

Ne ta | Hr, mexs/ | Hopma Hazea me- | Hopma Ba- | Ilotpeba

IoIma 100 t py- | CaCOs, JmiopaHTy MTHSAKOBOTO | Ha BCIO

0TS, Ta HTY T/Ta Ta BMICT B | MaTepi- TUTOIIY
HBOMY aiy, T/ra TOJIsA, T
CaCOz, %
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IIpakTnuna po6ora Ne 10
Tema: Ouinka CTIYHHUX BOJ 1 3a0pYAHIOIOYHX PEYOBHH BiJI IiIIPUEMCTB XapyoBOi
MIPOMHCIIOBOCTI.

3aBaaHHA:
> ompaloBaTH TEOPETUYHI BiJOMOCTI;
» TPOBECTH PO3PaxXyHKH INOA0 KOHIEHTPALI] 3Ba)KEHUX PEIOBUH y BHPO-
OHUYO-TIOOYTOBUX CTOKAX;
»  3pOOMTH BHCHOBKHM IO POOOTI.

Teoperuuna yacTruna

3rizHo 3 BUMoramu OCHOB BOJJHOT'O 3aKOHOAaBCTBA Y KpaiHH, CHCTEMa BOJIO-
3a0e3MneueHHsI MiAMPHEMCTB Xap4oBOI MPOMHUCIOBOCTI Mae OyTH 000POTHOO, TOOTO
MOBHHHA 3a0e3MeuyBaTH BOJIOKO SIK BCE MiAIPUEMCTBO, TaK i (YHKIIIOHYBATH B SIKO-
CTi 3aMKHYTUX LUKJIB JUIs PELITH AUIHOK 1 LexXiB. [IpsiMoTO4Ha cucTeMa Bojo3a-
Oe3neueH s JOMYCKAeThCs TUIBKM IPH HEMOXKIMBOCTI 3aCTOCYBaHHSA 0OOPOTHOTO
BOJIONIOCTaYaHHs. Taka cHCTeMa BOJOIIOCTaYaHHs /i€ Ha IANMPHEMCTBAX XJibore-
KapchKOi Ta MaKapoOHHOI POMHUCIIOBOCTI.

B mporieci BUpoOICHAS MPOAYKIIT YTBOPIOIOTHCS CTIUHI BOIH, SKi YMOBHO
AT HA TOCTIOIAPCHKO-TI00yTOBI Ta BUpoOHNYi. CTyIiHb 3a0pyIHCHHS CTOKIB BH-
3HAYA€ETHCS 32 BMICTOM CYXOT'O 3QJIMIIKY i 3Ba)KEHUX PEUOBHH, 010JIOTITHOMY CIIO-
xuBaHHO kucHIO (BIIK) i1 ximiunoMy cnioxkuBanHs kucHio (XIIK), 3amaxy, mpo3o-
pocrti Ta pH.

Bin pH 3anexxuTh MOXKIHMBICTH O€3II0CEPEIHHOTO CKHIAHHS CTIYHHX BOJX Y
BOJIOMMH 9¥M HEOOXIHICTh IX MOMEPEeIHBOr0 OUHUIIeHHs. [[0BHE OKHCIICHHS 3a0py-
JTHIOIOYHX PEYOBHH B CTOKAX MPOTIKA€E JOBr0, TOMY BU3HAYAIOTh 5-1000BY MOTPEOy
B kucHi (BCKS5). Oxucinennst mpotsrom 20 1i6 BBaxaetbest mosuuM (BITKm). Yepes
TpuBanicte Bu3HaueHHs bCKS5 wacrime xopuctyrorbes ['TIK - KiNBKICTIO KUCHIO B
MT, sSTK€ HeOOXi/THO /I OKHCIICHHSI OPTaHIYHUX CHOJYK B 1 J1 CTOKIB pO3YMHOM OiX-
poMaTty abo IepMaHTaHATY KAaIito.

Bigmosimao 1o HopM 1980 mmroma BuTpaTta Boau ( M 3 / T ) CTaHOBUTH NP BUPOO-
HUIITBI:

o [lykpy-micky - 2,49;

o Xi600ymounnx BUpoOiB - 4,38 (pu motyxHOCTI 3aBOxy 30 T / HOOY);

e MakapoHHHX BHPOOIB - 10,98 (pu moTyxHOCTI 3aBoay 105 T/ 100Y);

o [IpecoBanux npixkmkiB - 195,5;

o KoHreHTpary kBacHOTro cycina -54,85;

e Kpoxmaio 3 kaprormi -15,7.

Jnst orpumanns 1000 nexanitpis (1a) BHHOMAaTepialiB MapOYHHUX BUH MOT-
pione: 58,05 M 3 uucroi Boau; ropinku - 84 M 3 ; ciupty i3 3epHa — 1756 M 3 , B
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TOMY YHCII apTe3ianchbkol Boau - 479 M 3 ; comony - 19,8 M 3 ; muBa - 109,2 M 3 ;
xJ1ioHOTO KBacy - 20,3 M 3 ; 6e3a1KoroibHUX HaroiB (razoBanux) - 61,96 m 3 . biu-
36Kk0 30% 3araJbHOro CHOXKMBaHHS BOJM B Xap4OBiil IPOMHCIOBOCTI MPHIIAAE HA
YacTKy CITUPTOBUX 3aBoiB (SIposenko B. JI. Ta in., 2002).

CrivHi BOAM COMPTOBUX 3aBOJIB, IEPEPOOHMX 3epHO 1 KAPTOILTIO, IIATH Ha
TPH KaTeTopii:

— 1-1 - ymMoBHO u9uCTi (TIpH TIepepoOIIi 3epHa YTBOPIOIOTHCS TETNIOOOMIHHI BOAX -
temneparypa 30-60 ° C, pH 7-8, 3amax 0-3 6amu, mpo3opicts - 10 30 cM, BMICT Cy-
xoro 3amumky 0,3-1 r/m, BITKn = 5-15 mr 02/, XTIK = 5- 40 mr 02/m);

— 2-51 - TPAaHCIIOPTHO-MHUIHI (TIpH TIepepoOIli KapTOILITl YTBOPIOIOTHCS CTIYHI BOIH 3
temneparyporo 10-15 °C, pH 6,5-7,5, 3BaxkeHi peuosunu - 12- 14 r/x, BI1IKn = 200-
400 mr 02/11, XTIK = 400-600 mr 02/1);

— 3-14 - BUpOOHIUIO-TIOOYTOBI (TIpH TepepoOIli 3epHA 1 KapTOIUTi CyMapHi CTidHi
Boau MarTh Temreparypy 30 0 C, pH 6, koHmeHTpatiro 3BaxkeHUX pedoBuH 0,55
r/n, BIIKm = 500-700 mr 02 1 1 XTIK = 700- 1200 mr02/m).

3 IaHuX BUJHO, IO CTiYHI BOJM CHHUPTO3aBO/IB, SIKi IIEPEepOOIISIFOTH 3€PHO i
KapToIuTto, 3a0pyaHeHi He3HauHo - BITKn He nepesunrye 1000 mr 02/11.

CrivyHi BoIM MeJIacHO-CIUPTOBUX 3aBO/IB JIUISATh HA YOTHPH Kareropii: 1-
s - yMOBHO-uucTi (Temmeparypa 30-60 0C, pH 7-8, cyxwmii 3amumok 0,4- 0,5 /i,
BIIKm = 5-12 mr02/n, XIIK = 5-40 mr02/mn);

2- 51— BOJM BiJI IPOTyBaHHS KOTJIB Ta pereHeparlii peakTopiB XiM. BOJOOYH-
meHHs (Temneparypa 20-100 0C, pH 8-12, cyxuii 3amumiok 0,3-0,6 r/m, BITKm = 5-
80 mr02/mm, XTIK = 10-100 mr02/m1);

3- s - moTepHa Boja (110 MICTHTh OPTaHIYHI KUCIOTH), 0apOMETpUYHI BOAU
1 KOHJICHCATH, OTPUMaHi IIpH yIaproBaHHi 6apau (Temnepatypa 80-100 0C, pH 4,4-
6,4, cyxuit 3aimumok 1,3-2 r/m, BITKm = 180-3000 mr02/m, XITK = 250-4000 mr02/m);

4- s - BOIM MICJIE MUTTS 00JTa{HAHHS 1 TOCIIOIaPCHKO-TIO0YTOBI CTOKH, a Ta-
KOX TicIscnupToBa 1 micisiMenacHa O6apna (temneparypa 20-90 0C, pH 5,5- 6,2,
cyxwuii 3anuiok 0,45-10 /i, BITKn = 950-4500 mr02/i1, XTIK = 1000- 5500 mr02/m1).

Criuni Bogu 1-if i 2-i kaTeropii Onu3bKi 3a CKJIaZOM 1 aHANOTi4HI BoJaM
CIIMPTOBHX 3aBOJIIB, IO MepepoOIIsIOTh 3epHoO 1 kKapToruo. Jlume BITK "konneHca-
TiB BTOpUHHUX napiB pocsirae 2500 mr02/in. Bucokum cryneHnem 3a0pyHEeHHS Bifl-
PI3HSIOTHCS BOIH 4-1 KaTeropii Ta MeacHo1 OapAu SIK MiCIIACITUPTOBOI, TAK 1 MiCIS-
PLKIDKOBOI. Y MenacHid micisicmupToBiid 6apai pH 4,6-5,2, BMICT CyXOoro 3aHIIKy
62-82 /1, 3BakeHi pewoBuHH 5,3-7,85 /1, azot 2,5-3,9 r/n, BIIKm = 44000-59000
mr 02/, XTIK = 4900-66900 mr 02/71, a B micist ApixpkoBiit 6apai pH 4,5-5, cyxuit
3amumok 35,2-51,9 1/n, xoHUeHTpanis 3BakeHux pedoBuH 0,97-5,6 r/m, BIIKm =
18000-42000 mr 02/n1, XTIK = 20000- 48000 mr02/11.

Y myKpoBiii IPOMHUCIOBOCTI BTOPHHHI MaTepiajibHi pecypeu - e OypsaKkoBuit
KoM (BUXiJl CTAaHOBUTH 83 % Macu nepepobieHoro Oypsika), menaca (Buxin 4,5-5 %
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Macu Oypsika), ¢putsTpauiinuii ocax (Buxix 10-12 % macu Gypska). TpaHncrnopTHO-
MUitHUN ocaja cTaHOBUTH 10-12% Macu OypskiB.

CTiuHi BOIY IyKPOBUX 3aBOAIB JUIATHCS HA TPH KaTeropii:
® 5 - KOHJICHCATH 1 BOJIa BiJl OXOJIOXKYIOUNX YCTAHOBOK;
® 5 - TPAHCIIOPTHO-MHIHI BOIY;
e 3-1s - BUpoOHMYI BOJH (BOIM CHIIBHO 3a0pyIHEHI, HANPUKIIA, CKJIa]l )KOMOIIpe-
coBoi Boau: temreparypa 48 0C, KOHLeHTpallisl 3Ba)keHHX pedoBHH 5 1/71, pH 6,8,
BIIKm = 1500-3500 mr02/m i XITK = 2000-5000 mr02/m).

CToKM NMHBOBAaPHHX 3aBO/IB: CTOKH COJIOJJOBUX LIEXiB, OCHOBHOTO BHPOO-
HHUIITBA Ta CTOKH IIEXiB PO3JIMBY MAaIOTh TaKi MOKa3HUKH - pH 6-7, KOHIEHTpaIlist
3BakeHNX pedoBuH 100-400 mr/n, BIIKm = 400-1000 mr02/m i XTIK= 600-1200 mr
02/m.

Ctoku xJ1i003aB0oAIB Ta KOHANTEPCHKUX (adpuk - cepena st MiKpoop-
TaHi3MiB aKTUBHOTO MyITy. CTOKH XJT1i003aBO/IIB XapaKTEPU3YIOThCS HAsBHICTIO 3Ba-
s)kerux pedosuH (150 mr/m), pH 6-7, BIIKm = 500-700 mr 02/1 i XITK = 600-800 mr
02/n1. Croku KOHIUTEPChKUX (haOpUK MICTATh BEHKY KUIBKICTh 3BAKEHUX PEYOBHH
1 HeBEJIMKE a30TOBMICHUX PEYOBHUH 1 KHPY.

3arajbHi cTOKH 3aBOAY 0€32JIKOr0JBLHUX HAMOIB MaroTh ckian: pH 6,8;
KOHIIEHTpaIlis 3BaxkeHux pedoBuH 200 mr/in, BIIKm = 400 mr 02/, XIIK = 600 mr
02/n.

Jo ckmamy CTOKIB IpiKIKOBHUX 3aBOJIB BXOIATH MICIAAPIKIKOBA MeIacHa
Opakka, MuitHI Boau micis 00poOku obmagranus: pH 6,5, BIIKm = 1,5- 6,5 r02/x,
XIIK = 0,67-2,3 r02/n, koHueHTparis 3BakeHnx pedoBuH 230- 800 mr/m. Ocepen-
HEHHH CTiK 3 IeXy XJIi00neKapChKuX APIXkKIKIB MPH cTUpToBOMY 3aBozi Mae BITKn
=11r02/m.

CymapHe ckunasHs cTigHuX Boja (WeB, M 3 /piK) miImprueEMCTBOM MOXe OyTH
BU3HAYCHUH 32 POPMYII0I0:

n k

Weo = [ 2 g Niti= D, (92 “Mei- 7o)/ tc] -SC-Tr - &, (10.1)
i=1 i=1

JIe g1 - HOpMa BOJW Ha BUPOOHHUIITBI OJTHIH JTFOAMHI B 3MiHY Ha TOCIIOAapCHKO-TT00Y-
TOBi oTpedu, M 3 (pernamentyerbess CHIll 2.04.01-85);

Ni - KUTBKiCTB TIpaIiBHUKIB Y 1-iif 3MiHi;

g2 - BUTpaTa BOIM HAa OJMHHMINO OPOLYKLii, M3 / T;

M¢j - IPOAYKTHBHICTH 00J1aiHaHHs (KIJIbKICTh MPOAYyKILii) 3a i-yIo 3MiHY, T;

To- yac poOOTH 00JIaTHAHHS 33 3MiHY, TOJI;

Tc- TPUBAJICTH 3MiHH, TOJ;

S¢ - KUTBKICTh 3MiH Ha J100Y;

Ty - ximbKicTh Ai0 poOOTH MiAMPUEMCTBA B POITi;
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€ - Koe(ili€HT CTIYHUX BOJI, IO 3aJICKUTH BiJl cucTeMu BogonocTavanus: € = 0,81-
1 (mpsimotouna), € = 0,51-0,8 (mocninosHa), € = 0,3-0,5 (06opoTHA);
N - KUIBKICTH TPYI MPALIOI0YNX;
K - gmcno rpyn o61agHAHHSL.

CkupaHHs i-ro 3a0pYAHIOIOYOT PEYOBUHH 31 CTIYHUMHM BogaMu (McBi, T/pik)
3HAXOMTHCS 32 POPMYIIOF0:

Mcsi ==9 'WCB . CCBi (102)

Jie 3 - mapaMerp, 1o KOperye po3MipHICTh MOKa3HUKIB; CCBI - KOHIIGHTPAIIS i-TO
3a0py/IHIOI0Y0T PEYOBUHHM B CTIYHUX BOJAX, I/JL.
IIpuxian po3paxyHkKy

3a ce30H IyKpoBapiHHS NOTPiOHO BU3HAYNTH: BTOPUHHI MaTepialibHi pecy-
pcu (Bimxoan); KUTBKICTD CTIYHUX BOJ Ta 3a0pYJHIOIOUNX PEYOBHUH, IO ITOTPAILIS-
I0Th Y HABKOJIMIITHE cepenoBuie, a Takox BITKm i XTIK.

BuxinHi gani. 3aBoj 3 BHPOOHHUITBA IYKPY-IICKY 3 IYKpOBUX OypskiB. Cu-
CTeMa BOJOIIOCTaYaHHs - 000poTHA (KoedimieHT crivanx Box € = 0,5). s mepepo-
0xu 1 T Oypsika moTpidHO 3,5 M 3 Boau. Ha rocronapcbko-11o0yToBi HOTpeOH omHii
JIOAWHI Ha 3MiHy HeoOximHo 25 1 Bogu = 0.025 M 3 .Yucno mpamrordux B 3MiHi -
78 ocib. 3aBon mpamroe 1o 3-3miHHOMY rpadiky 113 mHiB y poui. TpuBamicTs 3MiHHA
- 8 rox., TpuBayicTh pOOOTH O0JIAIHAHHS 32 3MIHY - 7 roA. 3a 3MiHY epepoOIIeThCs
1108 T mykpoBux OypskiB. Buxin OypsikoBoro sxomy — 80 %, menacu — 5 %, GpisbT-
pauiitnoro ocan — 15 %. KoHueHTpalis 3Bak€HUX PEUYOBHH Y BUPOOHHYO-TI00YTO-
BHX CTOKax - 4,2 r/m.

BIIKm= 1,5 r 02/1, XIIK = 2 r 02/1. [Tapamerp 9 = 0,001.

Pimenns. 3a popmymoro (10.1) BU3HAYaeMO cyMapHHIA CKHJ] CTIYHUX BOJ 32 CE30H
IyKpOBapiHHS:

W =[0,025-78+ (3,5 1108 +7) /8] 3+ 113 +0,5 =575 486 m °

Buxin: 6ypsaxosoro xomy - 375612 « 0,8 = 300 490 1, menacu - 375 612 - 0,05 =
18781 T, dbinprpamiiinoro ocaxy - 375612 - 0,15 = 56342 .

3 piBusHHES (10.2) 3HAXOIUMO CKUIAHHS 3BaKCHUX PEUOBHH 3 BUPOOHIUO 1OOYTO-
BUMH CTIYHUMH BOJIAMU:

Mce = 0,001 « 575486 * 4,2 =2417 .

3a piBHSAHHS (2) BCTAHOBIIOEMO, IO HA 0610JI0T19YHE OKHUCIICHHS OPTaHIYHUX PEUYOBUH
y CTiYHUX BoJax Oyae moTpiObHo 863 T KuCHIO; Ha XiMiuHe — 11511 KucHIO.
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3aBaaHHA /151 BUKOHAHHSI IPAKTUYHOI po0oTH

3aBnanns 1. OuiHUTH CTiYHI BOAM 1 3a0pyIHIOIOYI pEYOBUHHM Bija XJ1i003a-
Boay. Cucrema Bozonocrayanns — npsimorouna ( € = 0,85). I1pu BupoOHunTBi 1 T
xJ11600yI04HUX BUPOOIB oTpibHO - 4,38 M 3 Boau. Ha rocnonapcrko-mo0yToBi mo-
Tpebu OHIN JToMHI Ha 3MiHy HeoOXiaHo 25 1 Boau = 0.025 M 3 . Yucio npaiioro-
4uX B 3MiHi - 25 oci6. 3aBoj nparitoe 1o 3-3minHOMY rpadiky 330 quiB y poui. Tpu-
BaNiCTh 3MiHH - 8 Toa. TpuBanicTs poboTH 00MagHAHHS 3a 3MiHY — 7,7 ToA. 3a 3MiHy
BUpoOseThes 10 T x11000yI0YHIX BHPOOIB.
KonnenTparnis 38aXKeHAX PEUOBHH Y BUPOOHHIO-TIOOYTOBUX CTOKaX - 150 mr/m.
BCKn= 500 mr02/m, XCK = 600mr02/x1. [Tapamerp 9 = 0,001 (mapamerp, mo xKope-
Ty€e pO3MIpHICTh MMOKa3HUKIB.

3apmanssg 2. OMiHATH CTiYHI BOAM i 3a0pyIHIOIOYI PEUYOBHHHU Bif XJi003a-
Boxy. Cucrema BomomoctadanHs — npsamorodHa ( € = 0,90). [Tpu BupoOHHUITBI 1 T
xI11000yI09HIX BUPOOiB OTPiOHO - 8,76 M 3 Boan. Ha rocriogapceko-mo0yToBi mo-
TpeOH OHIHN JIFOIMHI Ha 3MiHYy HeoOximHo 25 1 Bomu = 0.025 M 3 . Yucno mparrioro-
4yux B 3MiHi - 50 oci6. 3aBoj npaiioe o 3-3minHOMY rpacdiky 330 quiB y poui. Tpu-
BJIICTb 3MiHH - 8 roj1. TpuBanicTs poOOTH 008 HAHHS 32 3MiHY — 7,7 roJ. 3a 3MiHy
BupoOusieTbest 20 T xi000ynouHux BupoOiB. KoHIeHTpallis 3Ba)KeHNX PEYOBUH Y
BUPOOHMYO-1T00YTOBUX cTOoKax - 150 mr/n. BCKn= 600 mr02/n, XCK = 700mMr02/n
. ITapametp 3 = 0,001 (mapamerp, 110 KOPETYE PO3MIPHICTH MMOKA3HHUKIB).

3aBnanus 3. OUiHUTH CTiYHI BOAM 1 3a0pyIHIOOYI pEYOBHHH Bij XJi003a-
Boay. Cucrema Bozmonocrauanss — npsimotrouna ( € = 0,98). [Ipu BupoOHuLTBI 1 T
XJ11000ynouHuX BUPOOIB moTpibHO — 13,14 M 3 Bomu. Ha rocnomapchko-mo0yToBi
nmoTpeOu oHiH MroAnHI Ha 3MiHYy HeoOximHo 25 1 Boau = 0.025 M 3 . Yucno nparrro-
I0YMX B 3MiHi - 75 oci6. 3aBox mpariroe o 3-3MiHHOMY Tpadiky 330 qHIB y porii.
Tpusanicts 3MiHH - 8 Toa. TpuBamicTe poOOTH OONaTHAHHS 3a 3MiHY — 7,7 To1. 3a
3MiHYy BUPOOISEThCS 35 T Xii000yI09HIX BUpoOiB. KoHIIEHTpAaIlis 3BasKeHUX Pedo-
BUH y BHPOOHHYO-TIOOYTOBHX cTOKax - 150 mr/m. BCKmo= 700 mr02/m, XCK =
800mMr02/1 . [Tapamerp 3 = 0,001 (mapametp, o KOperye po3MipHiCTh MOKA3HUKIB).

3apnanus 4. OWiHUTH CTIYHI BOJY 1 3a0pYIHIOIOYI PEUOBHHU BiJl APIKIKU-
BOT0 3aBoay. Cructema Bomornoctaqanas — obopotHa ( € = 0,5). [Ipu BupoOHUITBI 1
T APLKIKUB TOTPiOHO - 195,5 M 3 Boau. Ha rocomapcekono0yToBi moTpeOu oaHiiH
JIFOJIMHI Ha 3MiHYy HeoOxinHo 25 i Boau = 0.025 M 3 . Yucio npairoroumnx B 3MiHi -
750ci0. 3aBox npaitoe 1o 3-3MiHHOMY rpacdiky 208 nHiB y poui. TpuBanicts 3MiHH
- 8 ron. Tpusaiicts podoTH 00naAHAHHS 3a 3MiHY — 7,5 T0J1.32 3MiHY BUPOOISETHCS
24 1 npixmxuB. KoHIEHTpaIlis 3Ba)KEHUX PEYOBHH y BUPOOHNYO-TIOOYTOBUX CTO-
kax - 230 mr/n. BCKno= 1500 mr02/1, XCK = 670 mr02/i . ITapamerp 9 = 0,001
(mapamertp, 10 KOperye po3MipHICTh MOKa3HUKIB).

3apnanssg 5. OWiHUTH CTiYHI BOJH 1 3a0pyJHIOIOYI PEUOBHHH BiJl JPIMKIKH-
BOTO 3aBoay. Cructema BojonoctadanHs — obopotHa ( € = 0,4). [Ipu BupoOHUITBI 1
T APIXKUB OTPiOHO - 195,5 M 3 Bomu. Ha rocnonapchkomo0yToBi moTpedu oHiit
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JIOJIMHI Ha 3MiHY HeoOxinHo 25 11 Boau = 0.025 M 3 . 40 Yncio npanrorodux B 3MiHi
- 65 oci6. 3aBoa nparrroe 1o 3-3MiHHOMY rpadiky 208 nHiB y poui. TpuBanicTs 3MiHN
- 8 rox. TpuBainicts po6oTH 00NaAHAHHS 33 3MiHY — 7,5 Toa1. 32 3MiHY BUPOOISETHCS
16 T npixmkuB. KoHIeHTpanis 3BaKEHUX PEUYOBHH y BUPOOHNYO-TTIOOYTOBUX CTO-
kax - 520 mr/n. BCKn= 3200 mr02/n, XCK = 1500 mr02/n. ITapametp 3 = 0,001
(mapamertp, 1110 KOpETye PO3MipHICTh IIOKa3HHKIB).

3apmanssg 6. OWiHUTH CTiYHI BOAH 1 3a0pYyIHIOI0YI PEUYOBHHH BiJ APLKIKA-
BOT0 3aBoxy. Cructema Bomornoctaganus — obopotHa ( € = 0,3). [Ipu BupoOHUITBI |
T IPLKIKUB TOTPiOHO - 195,5 M 3 Boan. Ha rociomapcbkono0yToBi moTpedn onHii
JIOAWHI Ha 3MiHy HeoOximHo 25 1 Boau = 0.025 M 3 . Uncino mpaliolodnx B 3MiHi -
50 oci6. 3aBop mpartoe 1o 3-3mMinHOMY rpadiky 208 nHiB y pori. TpuBamicTs 3MiHA
- 8 rox. TpuBamicts poboTH 0ONMagHAHHS 3a 3MiHY — 7 TOA. 3a 3MiHYy BUPOOISIE€THCS
8 T mpixKuB. KOHIIEHTpaLisl 3Ba)KeHNX PEYOBHH Y BUPOOHUYO-TIOOYTOBHX CTOKAX
- 800 mr/n. BCKn= 6500 mr02/1, XCK = 2300 Mr02/71 . [Tapamerp 9 = 0,001 (mapa-
METp, IO KOPETrye PO3MIipHICTh MIOKA3HUKIB)
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