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Beryn
Meroro OiIbIIOCTH JOCHIDKEHh B XeMil Ta
XeMIUHIH TEXHONOIli € BHpIIEHH CKJIaJHUX

0araTo(hakTOPHUX EKCICPUMCHTAIBHUX 3aBIaHb, SKI
IOB’s13aHI 31 BCTAHOBJICHHAM HAIIHHMX JIHIHHUX 1
HEMHIHHKUX 3B’ SI3KIB MI)K BUTIAJKOBUMH BEIIMYHNHAMH,
MOIITYKOM ONTUMAJIbHUX PIllIEHh SKOCTH MaTepisliB
Ta ONTUMAJIBHUX YMOB MPOBEACHHS XEMIKO-TEXHOJIO-
I'1YHUX TPOILIECIB.

IcHyrOTH 1Ba pI3HUMX MOXOAW 1O BHPIIICHHS
TaKUX 3aBJaHb. TpamulliiiHi METOMU TOCTIIKCHb B
XeMii Ta XeMIiuHIH TeXHoyorii TmoB’sA3aHi 3
«MAaCUBHUM»  CKCIICPHUMEHTOM, SKUH  MOTpedye
3HAYHUX BUTpAaT dYacy Ta (iHaHCIB. Y TakoMy
EKCIICPUMEHTI BHPIIICHHIO SKCTPUMAIIbHUX 3aBIaHb
nepeaye BceOIiUHE MOCHTIHKCHHS MEXaHi3My MPOLEeCy
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Ta BIACTUBOCTEN pedyoBHHHU. «llacuBHMIT» eKxcrepu-
MEHT TIOB’s3aHMHA 3 TIOYEPrOBHM BapilOBAHHAM
OKpEMHUX 3MIHHHUX MPH CTAIAX 3HAYCHHSAX 1HIIHX.
Basyrounch Ha pe3yibTaTax TaKOTrO JOCHIKCHHS,
MO)KHA CTBOPUTH TCOPIH0 IPOIECY, 3a JOIOMOIOIO
SIKOI ~ MO)KHA  BHpINIYBaTH  CGKCIIEPUMEHTAJIbHI
3aBJaHHA. AJle TOYHICTb 1 HaJINHICTL TaKuxX
pe3yabTaTiB HuU3bka. Ta W cHUCTeMH, SIKi HAJICKHTH
OMUCaTH TEOPETHYHO Ta ONTHUMI3yBaTH € Oarato-
(dakTopHUMH, 0araTOpiBHEBUMH Ta BHSBISIOTHCS
HACTUIBKM  CKJQAHUMH, 10 HE  IIIArarTh
TEOPETUYHOMY BHBYCHHIO Yy TPUHHATI TEPMiHU.
OkpiM TOro, y OUIBIIOCTH BHIAIKIB 3aBJaHHI
BHPIIIYIOTECS CKCICPUMEHTAIBHO TPU HEIMOBHOMY
3HAHHI MEXaHi3MIiB MPOIIECIB Ta sIBHUII. MeTomomoris
HAaXOJPKEHHS TaKHMX PillleHb 3aJIUIIAETHCS HeopMaTi-
30BaHOIO.



Y JpyroMy MeTOAi BHKOPHCTOBYIOTH TEOPIIO
«aKTUBHOI'0» EKCIIEPUMEHTY, L0 JIO3BOJISIE BUOpATH
OINITHUMAJbHY CTpATerito JOCHTiKEHHS! IPU HETTOBHUX
3HAHHAX TMpO O0’€KT JOCHiKeHHS Ta Oararo-
¢dakTopHOMYy 3aBnaHHi. I[lpy 1BOMY Ha KOXHOMY
erami JIOCHIPKEHHS! BHKOPUCTOBYIOTH MaTeMaTHYHE
IUIAaHYBaHHS EKCIIEpUMEHTY. MaremaTuuHe IUIaHy-
BaHHS EKCIIEPUMEHTY 0a3yeThCsl Ha 3arajlbHOMETO-
JUYHUX ~ KOHIEIISIX:  AWCHEpCiHHOI  aHami3y;
perpeciiiHoi aHaJi3u; KOpENALiHHOI aHaNi3W; paH/o-
Mizanii (HaJaHHs BUIaKOBOTO XapakTepy peasizarlii
JIOCHIJIB Ta X MMOBTOPEHB); IOCIIIOBHOTO EKCIIEpH-
MEHTY; ONTUMAaJIbHOTO BHKOPHCTaHHS (DaKTOPHOTO
MIPOCTOPY; KOMITAKTHOCTH 1H(OpMAIIii; CTATHCTHYHUX
OLIIHOK TOIIIO.

MeTta poboTu monsrana B y3arajibHeHi, cucremMa-
TH3allii MaTepisily Uil CTBOPEHHS HaBYaJIbHO-
METOJMYHOTO TOCiOHMKa «MaTeMaTH4HI METOoIu B
XeMii Ta XeMiuHil TeXHOIor11», po3aury «Kopemnsiiii-
Ha aHaji3a: METOM JIIHIHHOT MHOXUHHOI KOPEIAIil
Ta perpecii» JUId CTYICHTIB CIEIiSUTbHOCTH «XEeMisD»
OCBITHbO-KBaJiiKamiiHUX  pPIBHIB  Marictpa Ta
crierianicra.

I. TeopernuHa yacTuHa

TeopernuHi OCHOBU KOpeIsIiiiHOI Ta perpecii-
HOI aHaJTi3¥ BUKJIaeHO B [1-26].

1.Y Bunaaky Kk-3MiHHHX PpiBHSIHHSI MHO-
JKUHHOI perpecii y HaTypasbHIl CKali Mae BUIIISA:
y,(23,...1,...,k) =b, +b,x, +bx; +...+bx, +..+b.x,

)

ne y,(23,..,1,...,k) — yMOBHE cepeqHE 3HAYEHHS
3aJIe)KHOI BEJIMYMHHU Y;, SKE BIJIOBINAE TEBHUM
3HAYEHHSAM HE3aJISKHUX BEITHYHUH X, X3,. .., Xjy- -5 Xg-

2. IpoBeneMo  mpomeaypy  HOPMYBAHHS:
nepeiieMo 10 HOBOI BHIIAJIKOBOI HOpMalli30BaHOi
3MIHHOI t;:
i~y

t.
2)

TOJIi, BCI BEIMYMHH Y; Ta BCI 1X 3aJIE)KHOCTH 3HAWIYTh
BUpPa)XCHHS y CTaHAAPTHIH CKaJIi.

3. Takum 4YuHOM, piBHAHHA perpecii (1) B
HOPMOBaHOMY BUTJIsIAI HaOye hopmu:

(2,3, 00, K) =Bty +Bsts + o+ Bity + .+ Bty > (3)

e t,(2,3,...,i,....,k) — yMOBHe cepenHE 3HAYEHH:
HOPMOBAHOI (CTaHIAPTHOI) 3aJCKHOI BEIHMYUHH
t;, SIKC BIAINOBITA€ MEBHUM 3HAYCHHSIM HOPMO-
BAaHUX HE3AJIC)KHUX BEJIUYUH t), t3,..., ti,..., T
t, t3,..., ti,..., tx — 3HAUCHHI HOPMOBaHHX (CTaH-
JMAPTHUX ) HE3AJISKHUX BEIHYHH Y2,¥3,. . .,Yi- - +»Vi;

Bs, Bs,..., PBi-.., Px — HOpMOBaHI (CTaHIAPTHI)
Koe(illieHTH MHOXXHHHOI perpecii 3a piBHSAHHIM

(3).
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4. HopmoBani (ctanaaprthi) koedinieHTH MHO-
JKUHHOI perpecii BU3HAYMMO 32 CHCTEMOIO JIiHIHHHX
PIBHSHB!

1, =Byt +Bin, + By, +o BT, +o 4By,
L3 =B, +B51; + By o Bty o+ BT

I-],4 :B2r24 +BSr34 +B4r44 +“‘+Biri4 +“‘+Bkrk4

(4)

Ik =B, Bty Bty o B o BT,

AC T2, I3, T14s.eey Tiseer Tiks. vy 122, T33, Tij, I32, T4, 123,
I435..., Tikoe.., Tk — KOCQIIIEHTH TApHOI JiHIHHOT
KOpensiii MK 3MIHHUMH Y|~Xo; Y1~X3; Xp~X3;
Xo~X43 .3 Xi~Xis Xi~Xg - - 5 Xi~Xgce

5. IllinbHicTh 3B’A3KY 3MiHHOI Y| 13 CYKYITHICTIO
3MIHHHUX X3, X3,..., Xi,..., Xx Y BUIAJKY JIIHIHHOT MHO-
JKMHHOI KOpeJsilii BH3HAYAETHCS 3a KoedilieHTOM
MHOKMHHOI KOPeJIsALil:

12350 k) = Botiy + Bty + o Bty + o+ By - (5)

6. KoeinieHT MHOKHHHOI Kopeasunii micis
Kopekii (BpaxyBaHHS 4KCIa KOCQIIIEHTIB PIBHIHHSI
(1) 4yucia TapaMeTpiB  pIiBHSHHS perpecii B
HATYpaJIbHIH CKaJli JIOPiBHIOE:

- N-1
E(230hn k) = 1= 1= (23, k) | — |+ (0
{ )= 1=l et
ne N — 4HCIIo CrocTepeKeHb;
k — uucno nmapamerpiB (koedilieHTIB) MaTeMa-
THaHOI Moxeni (1).
7. PospaxyHok KkoedinieHTIB MaTeMaTH4YHOI
mopedi (1) B HaTypamnbHil cKai:
Sy] . .
b, =B,—,1ei=2,3,...,1,....k; 7
S,
b, =¥, —[b,X, +b;X, +...+bX, +...+b,X, ],
®)

3HA4YCHHA

ae Y Xy, Xqs X5 X —
BIJIMIOBIIHUX BEJIWYHH.
8. Oninka cepegHbOi KBAJAPATHYHOI NMOMWJIKH

pospaxyHKy BemuuuHu Y,(2,3,...,1,..,k) B piBHAHHI

e cepeaHe

Mmojedni (1) nopiBHIOE:

5}/1 ZMZS(YI) [1_1712(2’3""’1""’1()]. % ‘
&)

I1. YucaoBuii nmpukjian

B 0CHOBiI 1bOro PO3iTy MOKIAICHUN YUCITOBHI
MIPUKIIa, B3STHA 3 [24].

CepenHe 3HaueHHs Ta CepeAHi KBaJIpaTH4HI



BIIXMJICHHS TPAHMIII MIITHOCTH 3Pa3KiB aJIFOMiHIEBOIO

crony AMr6 (N =26 rormis)

Ta KOHIICHTpAII1

ocHOBHUX iHIpenientiB Mg, Fe, Si y umpomy crormi
Busnaunmo koediieHTH

MIPUBEICHI
MOJEN

B Tabm 1.
(1) y wHarypanbHili ckaii

(emmipuuHOi

perpecii) ans TpaHumi MimHoctH cromy (y;) SK
(GyHKIIT BiJg KOHIEHTpamlii OCHOBHHX IHIPENI€HTIB:
Mg (x,), Fe (x3), Si(x4) Ta xoedilieHT MHOXHHHOI

KOpeJsIii.

1. Po3paxyHok koeQillieHTiB MapHUX KopeJis-
i Iy MK TpaHHUIE MIIHOCTH CTOMy Yy, Ta
KOHLISHTpALlisIMH TIEPBHIB X,, X3, X4 (Mg, Fe, Si)
3BefieHi y Tabxn. 2 (y 3araJbHOMY BHUIIIAL) Ta y
TabJ1. 3 (Y YUCIIOBUX 3HAUCHHSX ).

2.3a ¢opmysoro (1) piBHSHHS eMIipHYHOL
perpecii B HaTypaabHiil cKkaJi U1 JaHOTO IPUKIIaay
Ma€ BUTJIS;

y,(2,3,4)=b, +b,x, +b;x; +b,x,. (10)

3.3a ¢opmynoo (3) y HopmoBaHiii ckaii
piBusiaHA (10) HaOyBa€e BUIIISAY:

t,(2,3,4) =B,t, +B,t; +B,t, - (11)

4. 3naiinemo koedimientu B, B3, B4, po3B’a3y-
I0UYH CHCTEMY JIIHIHHUX PIBHSHB:

L, = Bty +Bsty, +BuL,;

L3 = Bty + Barss +Bytuss (12)

L, = Bolyy + B3k, +PBuLy-

Tabnums 1
CraTHCTHYHI XapaKTepUCTHKY TPAHUIII MIITHOCTH Ta KOHLeHTpauiit Mg, Fe, Si B anmtominieBomy cromi AMr6
Bunazakosa Harypanbue — Komosane Cepemist Ceperue
Po3mipHicTh - — KBaJ[paTHYHE
BENIUYMHA MO3HAYEHHSI TO3HAYEHHSI Y X, )
i BIIXMJICHHS S;
TPaHHIM G, MITa v 359,7079 5,8860
MIITHOCTH
KOHILIEHTpalist Mg C Mg) % X5 6,34 0,1136
KoHIleHTparis Fe C (Fe) % X3 0,30 0,0200
KOHLIEHTpalis Si C (Si) % X4 0,22 0,0500
Tabnus 2
Matpuns BubipkoBUX Koe(illieHTiB MapHUX KOPENAMLiil rjj
Bumaosa KoeoimienT napHoi kopensii
BENIUYMHA ;
y1[0s] x; [C (Mg)] X3 [C (Fe)] X4 [C(SD)]
Vi [O5] Ty I I3 T4
x; [C (Mg)] 21 I 23 T4
X3 [C (Fe)] I3 I3, 133 T34
x4 [C (Si)] Tq) T42 T43 Ty4q
Tabmuns 3

3Ha4yeHHs BUOIPKOBUX KOe(illieHTiB MApHUX KOPEISLIH I;jMiXk TPaHULIEIO MiLIHOCTH

Ta KoHIeHTpalisMu Mg, Fe, Si

Bunaakosa KoedimieHT mapHOi KopemsIii
peTIE yi[ou] %, [C (Mg)] % [C (Fe)] x4[C (SD)]
y1[0s] 1 0,5352 —0,4273 —0,2659
x; [C (Mg)] 0,5352 1 —0,4286 -0,6458
x3 [C (Fe)] —0,4273 —0,4286 1 0,6154
x4 [C (S)] ~0,2659 —0,6458 0,6154 1
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5. last cuctemu JiHiiiHUX piBHSAHD (12) 3Hali1IeM0 BUSHAYHUKH:

1) 3 T4 1 —-0,4286 —0,6458

AO = I3 I33 Ty3 = —0,4286 0,6154 = +O,361 1, (13)
T4 T34 Ty4 —0,6458 0,6154 1
18] I3 T4 0,5352 —0,4286 —0,6458

Az = I3 I33 T43 = —0,4273 Oa6154 = +0,2176, (14)
T4 T34 Ty4 —0,2659 0,6154 1
I I T4 1 0,5352 —0,6458

A= I3 I3 T43 = —-0,4286 -0,4273 0,6154 = —-0,1424; (15)
T4 T4 Ty4 —0,6458 —0,2659 1
I I3 Iy 1 —-0,4286 0,5352

Ag= | t3 3 13 | = | —0,4286 04273 | =  +0,1320. (16)
T4 T34 T4 —0,6458 0,6154 —0,2659

6. Toni xoedinienTn piBHsaHHA (12) OyayTh
JOpPiBHIOBATH:

B, =& 02176 _ 4 6006 (17)
A, +03611
A +03611

B, = A _FOIS0_ 43655 (19)
A +03611

7. PiBusinns (11) y HopMoBaHiii ckaii HabyBae
BUIJISAY:

£,(2,3,4) = 0,6026t, —0,3944t, +0,3655t,. (20)

8. Pospaxynok koediuientiB momeni (10) y
HaTypaubHil ckaxi 3a dopmynamu (7), (8), (21)
(23) Ta Tabu. 1 MPHUBIB 10 TAKUX PE3YJLTATIB:

5’8862 _31.2227; (21)

Sy,
b, =B, =0,6026

2 B

s
by = B, 22 = (<0,3944) 25560 __116.0719:22)
S, 0,0200
5,3860

=43,0267. (23)

S
b, =B, 2 =0,3655
S, ,

b, =y, —|b,X, + b,X, +b,%,]=359,7079 -
~-[31,2227-6,34-116,0719-0,30+ (24

+43,0267-0,22]=187,1117.
Toni monens (10) Oyae MaTu BUIIISA:

y,(2,3,4)=187,1117+31,2227x, —
—116,0719x, +43,0267x,.

9. PiBHSIHHAL 3aJIESKHOCTH TpaHuli MinHOCTH
anfoMiHieBoro crorry AMr6é Bim  KOHIEHTpaii
OCHOBHHMX KOMIIOHEHTIB Yy HATYpaJIbHIM cKalli Ta y
HATypaJIbHOMY [TO3HAYE€HHI Ma€ BUTIIS;

o, =187,1117+31,2227-C(Mg) -
~116,0719-C(Fe) + 43,0267 - C(Si).

10. 3a ¢popmyioro (5) MHOKkMHHMTA KoedilieHT

KOpeJIsiii:
5(2,3.4) = By1i, + By +Bury =
=/0,6026-0,5352+(~0,3944)-(~0,4273)+0,3655-(~0,2659) =
=0,62758.

(25)

(26)

11. KoeinieHT MHOXMHHOI Kopeasimii micas

KOpeKIii — BpaxyBaHHS YHCJa MapaMeTpiB PiBHAHHS

(10) k=4; uucna excnepumeHTiB N =26 — 3a
PiBHSIHHSM (6) NOPIBHIOE:

F(2,3.4) = \/1 - [l—r]2(2,3,4)]-(%j -
(27)

= 1-[i-0.62758°}{ 2071 = 0,55785.
26-4

12. Ouinka cepeHBOI KBAAPATHYHOI MOMHUJIKH
M 4Yac pO3paxyHKy TpaHUIl MIIHOCTH 3pa3Ka
airoMiHieBoro crormy AMr6 3a piBasHHAM Mozeni (1)
y HaTypaJbHil ckai 3a (9) CTaHOBUTE:

6}’1 =S(y, )\/[1 _flz (27374)]' (II\\II__;) =

5,8860\/[1—0,557852]-@2_1

) =4,9858 MI1a.

(28)



13. Bucynemo nyavoBy rinmore3y H, BimHOCHO
I'€HEepaJIbHOrO0 MHOKHHHOTO Koe(illieHTa KOpeJsii
p1(2,3,4), OLIHKOO SKOr'0 € BUOIPKOBUI MHOKWHHUH
koedimienT kopemsmii 11(2,3,4), po3paxoBaHHH 3a
dbopmynoro (5):

Ho: pi234=0
0 (29)
riesn* 0

14. IlepeBipka HyJaboBoi rimoresm H, (29) 3a
KPUTUYHUM 3HAa4YeHHSIM KoedillieHTa Kopensuii, 3a
kputepiem CThlofieHTa Ta z-niepeTBopeHHsM Dimrepa
MIpUBENIa JI0 TAKUX PE3YJIbTaTiB!

1)3a KpUTHYHHM 3HaYeHHsIM KoediuieHTa
KopeJsii [1, 16]:
ans 0=0,05 |r;(2,3,4)=0,62758>

>t 1q=1-0,05/2=0,975; £=N-2=24}=0,3882 [16];
(30)

st a=0,01 |r;(2,3,4)=0,62758>

>1p. 19=1-0,01/2=0,995; £=N-2=24}=0,4958 [16],
@31)
T00TO, 3 WMOBipHOCTSIMU P=0,95 Ta p=0,99 nNpPHM
piBusix 3nHauymoctd 0=0,05 Ta ©=0,01 Hy1HOBa
rifnoresa BiAkuIaeThes. Tomi CTBEPIKYEMO, IO 32 Ty,
MK TpaHHLEr MinHocTH cromy AMr6 ra
KOHLIEHTPALlIsIMH OCHOBHHX KommoHeHTiB C(Mg),
C(Fe) Tta C(Si) icHye CTaTUCTUYHO HAIIHHUN
MHO)KUHHUH JIIHIHHUI 3B 530K, TPH IIbOMY CTYHiHb
JiHIHHOCTH MHOKAHHOT 0 3B’SI3KY JOPIBHIOE!
s 0=0,05

n(2.34)] _0,62758

0o =1,6166>1;
€1(1)o,05 r,(@=0,05) 0,3882
(32)
° IJIsL (l=0701
E) (r) _ ‘I’l (2’3’4)‘ — 0’62758 =1,2658>1
101 r,(@=0,01) 04958 ’
33)

a CTYymiHb 3aJIMIIKIB HeJiHiliHOCTH Yy JiHiliHOMY
MHOKHHHOMY 3B’SI3KY JIOPiBHIOE:

o nuas 0=0,05
=0,05
&, (D5 = b ) _ 0,3882 =0,6186<1;
' ‘rl (2,3,4)‘ 0,62758
(34)
o nuas 0=0,01
=0,01
&, (g = er(a ) = 0,4958 =0,7900<1;
' ‘rl (2,3,4)‘ 0,62758
(35)

3arajibHa CTYNiHb IITLHOCTH MHOKHHHOTO 3B SI3KY
(MiHiMHOTO + HeMiHIIHOrO) 3a Iy, :
s 0=0,05

€12 ()05 = &1 (g5 + &, (1)g5 =1,6166+0,6186=2,2352;

s 0=0,01
& (M0 =& (g0 +E, (1) =1,2658+0,7900=2,0558;

2) 3a kputepiem CthionenTa [16, 24]:
nas 0=0,05
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_ n@3.4) IN_z o 062758
J1-12(2,3.4) \1-0,62758
x+26 -2 =3,9490> t, {q=1-0,05/2=0,975, (36)
f=N-2=26-2=24}=2,064[16];

. mama=0,01 [t,] =3,9490>

>t, {q=1-0,01/2=0,995; £=24}=2,797 [16], 37)

T00TO, 3 ¥iMoBipHOCTsSIME DP=0,95 Ta p=0,99 nNpPHU
piBusix 3Hauymoctu o=0,05 Ta 0=0,01 HyIHOBa
rinotesa Hy Bimkumaetbes. Tomi cTBEpIKYEMO, TIIO 3a
t-KpHUTEpIEM MK TPaHHLIEIO MilTHOCTH cTory AMr6 ta
KOHLISHTpAaLlisIMH OCHOBHMX KommoHeHTiB C(Mg),
C(Fe) Ta C(Si) icHye CTAaTHCTUYHO HaIidHUHA
MHO)KUHHUH JIHIHHUA 3B’SI30K, NPH IIbOMY CTYHiHb
JiHIHHOCTH MHOKAHHOT 0 3B’SI3KY JOPIBHIOE!

s 0=0,05

1t

t
& (Dgos = ‘ p‘ :3’9490 =19133>1;
’ t.(a=0,05) 2,064
(38)
o nuas 0=0,01
t
& (g0 = ‘ ”‘ _ 39490 =1,4119>1,
’ t. (a=0,01) 2,797
(39)

a CTYHiHb 3aJMUIKIiB HeldiHiiiHOcTH Yy JdiHiliHOMY
MHOKHHHOMY 3B’SI3KY JIOPiBHIOE:

o nuas 0=0,05
t (a=0,05) 2,064
)05 = — = =0,5227<1,;
E.)Z( )0,05 ‘tp‘ 3’9490
(40)
o nuas 0=0,01
t (a=0,01) 2,797
oo =— = =0,7083<1;
<r52( )0,01 ‘tp‘ 3,9490
(41)

3arajibHa CTYNiHb IUTLHOCTH MHOXHHHOTO 3B’SI3KY
(sriHiliHOTO+HENIHIHHOTO) 32 t-KpuTepieM CThlofeHTa:
s 0=0,05

&1y (D906 =& (D05 + &5 (1) 05 =1,9133+0,5227=2,4360;

o nuas 0=0,01
‘:lz (t)o,m = ‘:1 (t)o,m + ‘:z (t)(),()l =1,4119+0,7083=2,1202;

3) 3a Z-neperBopennsm @imepa [16, 24]:
s 0=0,05

1, 1+1(234) 1, 1+0,62758
‘Zp‘ =—In =—In =
2 1-1(234) 2 1-0,62758
=0,7374>[(z, {q=1-0/2=1-0,05/2 =
1

VN -3

=0,2085) = 0,4087];

=0,975} =1,96[24])- (o, =

1
V26-3

(42)



e mas a=0,01 ‘Zp‘ =0,7374>

>[(z; {g=0,995}=2,58 [24]):(5,=0,2085)=0,5379],
(43)
T00TO, 3 WMOBIpHOCTIMH P=0,95 Ta p=0,99 nPHU
piBusix 3Hauymoctd 0=0,05 Ta ©=0,01 Hy1pOBa
rinote3a Hy Binkumaerscs. Toni cTBEpHKYEMO, IO 3a
Z-nepetrBopennsiM Dimepa MK TpaHULEIO MITHOCTH

crony AMr6 Ta KOHUEHTpalisIMH OCHOBHHUX
kommoneHtiB  C(Mg), C(Fe) Ta C(Si) icHye
CTATUCTUYHO HAMIMHUNA MHOXMHHUN  JIIHIAHUANA
3B’S30K, TIpU LbOMY CTYHiHb JiHiliHOCTH
MHOKHHHOT0 3B’SI3KY JIOPiBHIOE!
o nuas 0=0,05
O~ il 0TI,
" 12,(q=0,975)-0,]  0,4087
(44)
o nuas 0=0,01
@ =L 0TI g
' 12,(q=0,995)-0,] 0,5379
(45)

a CTYymiHb 3aJIMIIKIB HeJiHiliHOCTH Yy JiHiliHOMY
MHOKHHHOMY 3B’SI3KY JIOPiBHIOE:

o s a=[0,05 ]
z.(q=0,975)-c 0,4087
z === 24 = =0,5542<1;
<:2( )0,05 ‘Zp‘ 0’7374
(46)
o nuas 0=0,01
&, (2)o1 = 2.0 =0995c,] 05379 0,7295<1;
’ z,| 0,7374
(47)

3arajibHa CTYNiHb IMIJIBHOCTH MHOXHHHOTO 3B’ 3Ky
(JriHiifHOTO + HENMHIMHOTO) 32  Z-TIEpPETBOPEHHSIM
dimrepa:

s 0=0,05

12(2) 05 = &(2)005 +E2(2) 05 =1,8043+0,5542=2,3585;

s 0=0,01

12 (2)001 = &1(2)g 01 +E,(2) =1,3709+0,7295=2,1004.
15. Bucynemo HyJaboBy rinore3y H, BinHocHo

reHepaJbHOr0 MHOXHHHOTO KoedilieHTa Kopesii

5](2’3’ 4)» OLUHKOIO SIKOTO € BUOIPKOBHIT MHOXHHHUIA

koedimient xopemsuii ry(2,3,4), migmaHuii Kopekmii

3a pIBHAHHAM (6) 3 BpaxyBaHHS YHCIa MapaMeTpiB
piBastHHS (60): k=4 Ta ymcna crioctepexens N=26:

HO’: 51(2,3,4) =0
T

riessn# 0

(48)

16. 3niiicHeMo mnepeBipky HyJIbOBOI rimore3m
H, (48) 3a npouenyporo (30)—(47):

1)3a KpPUTHYHHM 3HAYeHHAM KoedimieHTa
KopeJsii [1, 16]:
s 0=0,05 |1, (2,3,4)=0,5579>

>, 19=0,975; £=24}=0,3882 [16];

(49)
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s 0=0,01 |1, (2,3,4)=0,5579>

>t 19=0,995; £=24}=0,4958 [16], (50)
T00TO, 3 HMOBipHOCTSIME p=0,95 Ta p=0,99 H()'
BifKuga€eTbcs. TOMI CTBEPHKYEMO, IO 32 Iy MiXK Oy
Ta KOHIIEHTPALisIMU OCHOBHHX KommoHeHTiB C(Mg),
C(Fe) Ta C(Si) icHye CTaTUCTUYHO HaJidHUMA
MHO)KUHHUH JTIHIHHAN 3B’S30K MiC/IS KOPEKIil, Nmpu
LOMY CTYHiHb JIHIAHOCTH 3B’I3KY JOPiBHIOE!

o nuas 0=0,05
1(2,3,4 ,
§ ()05 = ‘l( )‘ :05579:1,4372>1;
’ r,(2=0,05) 0,3882
(51)
o nuas 0=0,01
r(2,3,4
(Do = [@34] 05579 =1,1253>1,
’ I, (o= 0,01) 0,4958
(52)

a CTYHiHb 3aJMUIIKIiB HeldiHiiiHOcTH Yy JdiHiiHOMY
MHOKHHHOMY 3B’SI3KY JIOPiBHIOE:

o naas 0=0,05
r. (o =0,05
&, (005 = Kp,( ) = 0,3882 =0,6958<1;
: £(2,3.4) 05579
(53)
o nas 0=0,01
_ r_(0=0,01 4
& (Moo = p,( )Z 0. 95820,8887<1;
’ £(2.34) 05579
(54)

3arajibHa CTYNiHb INUIBHOCTH MHOKHHHOTO 3B’S3KY
(wiHiMHOTO + HeMiHIIHOrO) 3a Iy, :
s 0=0,05

€12 ()05 = &1 (g5 + &, (15 =1:4372+0,6958=2,1330;

s 0=0,01
&1 (D)oo =&, (Mg o1 +E&, (Mg =1,1253+0,8887=2,0140;
2) 3a kputepiem CthloneHTa [16, 24]:
s 0=0,05

|- 1(2,3,4) 0,55785

=2 0 N-2=—22""— __.J26-2=
J1-12(2,3,4) \J1-0,55785

=3,2929> t, {q=0,975,f =24} =2,064[16];

(55)
. wama=001 |t,[=3,2029>1,
>t, {q=0,995; =24}=2,797 [16], (56)
T00TO, 3 HMOBipHOCTSIME p=0,95 Ta p=0,99 H0'
BimkumaeThcs. TOMi CTBEPIKYEMO, IO 3a t-KPUTEPiEM
MK G, Ta KOHIICHTPAIiIMU OCHOBHHX KOMIIOHCHTIB
C(Mg), C(Fe) Ta C(Si) icHye CTaTUCTHYHO HaJIidHUMA
MHO)KUHHUH JTIHIHHAN 3B 530K MiCIsS KOPEKIil, Npu
LOMY CTYHNiHb JiHiliHOCTH 3B’A3KY AOPiBHIOE:

nas 0=0,05

& (t)0s = ] 32029

t (a=0,05) 2,064

=1,5954 > 1;

(57)



s 0=0,01

& (D0 = ] 32029

t (a=0,01) 2,797

=1,1773>1,

(58)
a CTYyNiHb 3aJIMIIKIB HeJiHiliHOCTH Yy JiHiliHOMY
MHOKHHHOMY 3B’SI3KY JIOPiBHIOE:

o nuas 0=0,05
t (a=0,05) 2,064
t =1 = =0,6268<1;
%2 (Doos t,| 3,2929
(59)
o nuas 0=0,01
t (a=0,01) 2,797
oo =— = =0,8494 <1;
‘:z( )o,ol ‘tp‘ 3,2929
(60)

3arajibHa CTYNiHb IMIJIBHOCTH MHOXXHHHOTO 3B’ 3Ky
(sriHiiiHOTO + HeEMiHIWHOrO) 3a t-kputepieM CThIOJICH-
Ta:
[ ]

s 0=0,05
<x’512 (t)o,os = <x’51 (t)o,os + {52 (t)o,os =1,5954+0,6268=2,2222;

s 0=0,01
‘:lz (t)o,m = ‘:1 (t)o,m + ‘:z (t)(),()l =1,1773+0,8494=2,0267;
3) 3a Z-neperBopennsm @imepa [16, 24]:
s 0=0,05

1, 1+1(2,3,4) 1., 1+0,55785
|Zp| =—Inh————F=—Ihh———-—=

1-t(2,3,4) 2 1-0,55785

=0,6297 >[(z, {q=0,975}=1,96[24])x
x (o, =0,2085) = 0,4087];
e mas a=0,01 ‘Zp‘ =0,6297>

>[(z, {g=0,995}=2,58 [24])(c,=0,2085)=0,5379],
(62)
T00TO, 3 WMOBIpHOCTAIMU P=0,95 Ta p=0,99 H()'
BimkumaeThes. Tomi CTBEPHKYEMO, IO 338 Z-TIEPETBO-
pernsim  dimepa MK G, Ta KOHIEHTPALISMH

(61)

ocHoBHUX kommoneHTiB C(Mg), C(Fe) ta C(Si) icHye

CTATUCTUYHO HAMIMHUA MHOXWHHUNA  JIIHIWHUI
3B’S30K ICISA  KOPEKIi, MNpH IbOMY CTYNiHb
JHITHOCTH 3B’A3KY TOPIBHIOE:
o nuas 0=0,05
£ (2)o0s = ‘Z"‘ _0,6297 1,5407>1;
’ [z,(q=0,975)-5,] 0,4087
(63)
o nuas 0=0,01
R - B - LAY
’ [z,(q=0,995)-6,] 0,5379
(64)

a CTYHiHb 3aJMUIKIiB HeJdiHiliHOcTH Yy JdiHiliHOMY
MHOKHHHOMY 3B’SI3KY JIOPiBHIOE:

o nuas 0=0,05
[z.(q=0,975)-6,] 0,4087
z === 2= = =0,6491<1;
<22( )0,05 ‘Zp‘ 0,6297
(65)
o nuas 0=0,01
§,(2)g0 = [2.(9=0993) 0] = 0,5379 =0,8542 <1;
’ z,| 0,6297
(66)

3arajibHa CTyNiHb IiIJILHOCTH MHOXHHHOTO 3B’ SI3KY
(JriHiifHOTO + HENHIMHOTO) 32  Z-TIEPETBOPEHHSIM
dimrepa:

s 0=0,05

€12(2o0s = &1(2)ngs +E,(2)5 =1,5407+0,6491=2,1898;

s 0=0,01
12 (2)001 = &1(2)g 01 +E,(2) =1,1707+0,8542=2,0249.

[lizcymxoBa Matpuisl 3HAa4eHb MHOXXHHHHUX
Koe(ILliEHTIB KOpENsIil, pe3ylbTaTH MepeBipku ix
3HAYYIIOCTH 33 KPUTEPIsAMHU T, t-CThrofieHTa Ta F-m1e-
perBopenHst @imepa (Z) Ta cTyneHiB IiHiiHOCTH i
HEJHIHHOCTY TpUBeeHa Y Tab. 4.

Tab6muns 4

[TizcymkoBa MaTpuIlsd 3Ha4UeHb MHO)KUHHUX KOE(III€HTIB JiHIHHUX KOPEJSIIH Ta CTYNEHIB JIHIHHOCTH 1
HENiHIHHOCTH 3a KPUTEPIsMHU Ty, t-CThrofieHTa Ta F-neperBopenns dimepa (Z)

Jo xopexkuii [icns xopexii
3a kpuTepieM ~
1,(2,3,4) =0,62758 1,(2,3,4)=0,55785
KPUTUYHHUM Koe(illieHTOM 4=0.05 4=0.01 4=0.05 4=0.01
KOPEIsLil () ’ ’ ’ ’
CTyMiHB JiHiitHOCTH &;(T) 1,6166 1,2658 1,4372 1,1253
CTYIiHb HeMHIHHOCTH &y(1) 0,6186 0,7900 0,6958 0,8887
3arabHa CTYNHE, IILHOCTH 2,2352 2,0558 2,1330 2,0140
3B’A13KY &o(T) ’ ’ ) )
CrbroeHTa (t) a=0,05 a=0,01 a=0,05 a=0,01
CTYMiHB JiHiiHOCTH &;(t) 1,9133 1,4119 1,5954 1,1773
CTYIiHb HeMiHIHHOCTH &)(t) 0,5227 0,7083 0,6268 0,8494
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[Mponosxenus tadm. 4

Jaraibiia CIyIHD HTHHOCTH 2,4360 2,1202 2,2222 2,0267
3B’ s3KY &15(t)
F'“epeTB"p‘z;;‘”M ®imepa 0=0,05 0=0,01 0=0,05 0=0,01
Cryninb niHilHOCTH &/(Z) 1,8043 1,3709 1,5407 1,1707
Crymise HeniHiftHOCTH &(Z) 0,5542 0,7295 0,6491 0,8542
Saraibiia CTYIHL HUTHHOCTH 2,3585 2,1004 2,1898 2,0249
3B’sI3KY &12(2)
BHCHOBKH 3. Ha uucrnoBomy mpukiani oTpuMaHo: JiHiHHE
PIBHSHHS MHOXXHUHHOI perpecii 3ale)KHOCTH TPaHuI
1. Po3pobimeHO  METOAMKM  3aCTOCYBAaHHS MIl[HOCTH G,  BiJl  KOHUCHTpAIiif  OCHOBHHX

METOiB MHOKMHHOI JIHIIHOT KOpesAIii Ta perpecii B
XeMii Ta XeMIUHiH TEeXHOJOT1].

2. Ha w4ucinoBoMy mpuKiIami, B3sTOrO 3
XEMIUHOTO  MaTepisuio3HaBcTBa  [24], TOKa3aHO
MpOLIEAYPY PO3pPaxyHKIB KOe]Iili€eHTIB IiHIHHOrO
PIBHSIHHS MHOXXHHHOI perpecii Ta Woro kopensuii 3a
KUJIBKICTIO TIapaMeTpiB MaTeMaTHYHOI Moneli Ta

kommtoneHTiB C(Mg), C(Fe) ta C(Si) B antoMiHieBOMYy
cromi AMro6.

4. PozpaxoBaHuii  Koe(illieHT  MHOXHHHOI
KOpeJsIii Ta JoBeleHa WOro 3HAYYIIICTh Ta CTYIeEHi
JHIHHOCTH Ta HENIHIHHOCTH JIiHIHHOTO 3B’S3KY (1151
cryneHsi 3Hadymoctd 1 1 5%) 3a KpUTHYHUM
koedimieHToM Kopesinii, kpurepiem CThIOJEHTa Ta

quciia

10.

CHIOCTEpeXeHb  (4ncia  eKcriepuMeHTip).  Z-1€peTBOpenHsam dimepa.
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Jlerkast uanyctpus, 1974. — 264 c.: wi., tabn. — [Ipunoxenue: ¢. 255-257 (4 tabdn.). — bubnuorp.: c. 258-
261 (99 HaumeHOB.).

®enopoB B.B. Teopusi onTumanbHOro sKcrepuMeHTa (IUIAHUPOBAHUE PErPECCHOHHBIX SKCIEPHUMEHTOB):
MoHorpadus / Banepuiit Banumony ®enopos. — Mocksa: Hayka, 1971. — 312 c.: wi., Tabn. — bubnumorp.: c.
309 — 312 (79 Hamm.).

Cipenko I'.O. — noxTOp TEXHIYHUX HaYK, podecop, 3aBiayBay KaTeApH HEOPIaHIYHOI Ta (PI3UYHOI XeMii.
Mioak JI.Al. — kaHAMAAT XIMIYHUX HAYK, JOIEHT KaTeIpy HEOPIaHiYHOi Ta (i3W4HOI XeMii.
Cipenko O.I. — xanauaatr OIlONOriYHUX HAayK, HAyKOBHH CHIBPOOITHHK BIJJUTY JaHJAQTHOTO

Oy/IiBHHUIITBA.

Penenszent
®Dpeik /.M. — nokrop XiMiYHHX Hayk, npodecop, 3aBimyBad katenpu (isuku 1 xemii TBepuoro Tina

[pukapnarceKoro HalioHaJIbHOrO yHiBepcuTeTy iMeHi Bacunst Credanuxa.
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