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PO3POBKA JIABOPATOPHOI POBOTH Ne 1
«HOPMA TA MIHJIUBICTb CTOKY»
Opniero 3 OCHOBHHX T1IPOJIOTTYHUX XapaKTEPHUCTHK €
cepeaHbL00araTopiuyHui CTIK a00 HOpMa PIYHOTO CTOKY.

Hopwmor Di‘IHOFO CTOKY BBaXa€TbCiA CCPCOHE WOTr0 3HAYE€HHSA 3a

OaraTopiyHMii TIepioA 3 HE3MIHHUMHU JaHAmadTHO-TeorpadiyHUMH YMOBaMH 1
OJIHAKOBUM PIBHEM I'OCIIOIAPCHKO1 AISTILHOCTI B 0aCeiH1 piUKH.

JUIss  BCTAQHOBJIEHHS  3aKOHOMIPDHOCTEH  KOJMBAaHHA pIYHOTO  CTOKY
3aCTOCOBYIOTh KpHBI 3a0€3ME€UEHOCTI.

HaiiGinpiie momupeHHss oTpuMainu OiHOMIallbHI  aCUMETPHUYHI  KpPUBI
3a0e3Me4eHocT], ¢opMa [KUX MOXe OyTHM BHU3HAUE€HAa TPbOMA MapaMeTpamu:
CepEIHbOI0 APUPMETUUHOIO BEIMYMHOIO PSIly, B JTAHOMY BUIAAKY HOPMOKO CTOKY
(Qo), xoedimienToMm Bapiariii (Cy) 1 koedinieaTom acumeTpii (Cs).

Xi1 poboTH
1. [ToOyayBaTH eMIipru4Hy KpUBY Ha KIIITYATII HMOBIPHOCTI.
2. OGUMCIUTHA TapaMeTpHU aHAJTITUYHOI KPUBOi 3a0€3MEUYEHOCTI CEPEe/IHIX PIUHUX
BUTPAT 3 OIIIHKOIO TOYHOCTI iX BU3HAYCHHS:

a) cepeHs ObaraTopiuHa BUTpaTa, abo HopMa cToka (Q,);

0) koedinienT Bapiamii (Cy);

B) koeirieHt acumerpii (Cs).

3. OGUMCIUTH OPAUHATH AHATITUYHOI KPUBOI.

4. IToOyayBaTi aHANITUYHY KPUBY Ta BU3HAUWUTU CEPEIHI PIYHI BUTPATH 3aJ1aHO1

320€3I1eUeHOCTI KMOBIPHICTIO MOPiYHOTO TIepeBuIneHHs 75, 90 1 99,9%.
Buxkonanusi poéotu

KonuBaHHS piyHOTO CTOKY 3a SIKHHCh MPOMIXKOK 4acy 0OyMOBIICHE BIIJITMBOM
BEIIUKOI KUTBKOCTI (haKTOPiB, IO BHUKIMKAIOTh HEOOXIMIHICTh 3aCTOCOBYBATH
METOJIM MaTeMaTUYHOI CTATHCTUKH MPH BHUBYCHHI ITUX KOJMBaHb. [Ipu mocTaTHBO
TPUBAIMX 1 PENPE3CHTATUBHUX PSAAX CIIOCTEPEKEHb PO3PAXYHKU PIYHOTO CTOKY

PCKOMCHAYETHCA ITPOBOJANTH 3a KPHBUMHU 3a0€e3I1eYCHOCTI.



Po3pi3HsAIOTH WMOBIPHICTh IIOPIYHOTO TMEPEBUIICHHSA MJIs SIBUII, IO
CTHIOCTEPIraloThCsl TUIBKK OJMH pPa3 Ha PIiK; WMOBIPHICTH MEPEBHUILEHHS Cepen
CYKYMHOCTI yCiX MOJIMBHMX 3HAa4€Hb MJS SIBUII, SIKI MOXXYTb CIOCTEpIraTuch
JIeKiJbKa pa3iB Ha PiK; WMOBIPHICTh MEPEBUIIECHHS HAa TEPUTOPIi, JOCTIKCHHS B
J000MY ITyHKTI.

KpuBa 3a6e31eueHocTi - 11 IHTerpajbHa KpHUBa, sika MoKa3ye 3a0e3MeUeHICTh

a00 WMOBIpHICTh TepeBUIIeHHs (y BiJCOTKax ab0 B JOJAX OJWHUIN) TaHOI
BEJIMYMHU CEepell 3arajibHOi CYKYMHOCTI psga. [lpu pospaxyHkax mnapameTpiB
KpUBHX 3a0€3MEUEHOCT] 3HAYEHHS TIIPOJIOTIYHOI BEJIWYMHU PO3IISAAETHCS Y
BUTJISIII CTATHCTUYHOTO PSITY, TOOTO PSTY PO3TAIIOBAHOTO 3a 3MCHIIICHHSM.

Kpusi 3a0e3neueHocTi MOXKyTh OyTH MOOYJOBaHI y BUTJIAMI EMITIPUYHUX
(cocTepeXXyBaJIbHUX ) 1 AHATITUYHUX (TEOPETUYHUX ) KPUBUX.

1. EmMmipuuni kpuBi 3a0e3MEeUeHOCTI PIYHUX BHUTPAT CTOKY OYIyIOTh 3a
HMOBIpHICTIO TIepeBuIlieHHS P % eMmipuyHuX TOYOK, K1 OOYHCIICH] JJIsi KOKHOTO

YJieHa Py BEJIMYMH PIYHOTO CTOKY 32 (hOPMYJIOHO:

~m-0.3
n+0.4

P -100%, (1)

JIe: M — NOPSAJIKOBUI HOMEp WIeHa PsiIy PO3TAIIOBAHOMY 3a 3MEHIIICHHSIM;
N — 3arajibHa KUIbKICTh YJICHIB PSIy.

Po3paxyHku 3aHoCsTECS 710 Ta0. 1.

Ta6muns 1
Po3paxyHKkoBa BiIOMICTb 3a0€3M1€YEHOCTI CTOKY
Q Qi 3a
Ne | Pown |Qum¥c| S | sweu |K=QIQo | (K1) | (K1® | (K1° | P%
3
m~/c

¥ K 2(|;-1) Z(K-l)z Z(K-1)3

Kpusi 3abe3nedenocti (emmipuuHa 1 aHaJIiTUYHA) OYAYIOThCS HaA
cnemiaigbHii  KiaiT4arui WMoBipHOCTI. [lo BepTuKalibHIM oOC1 CHif BIAKIACTH

monynbHi koedinientu K. Tlo ropusoHTanbHiil ocl BigkiIagaeMo 3a0e3MeueHiCTh



(P % ) y BigcoTkax, a mo BepxHiil oci - mepiox moBTtopioBaHHsS pokiB (N). 3a
sHaueHHAMH Kp (a60 0g) 1 P % (Tabi. 4) HaHOCMMO eMITipUYH1 TOYKH.

2.  AmamiTAyHI  KpWBI  3a0€3MEUECHOCTI  BUKOPHUCTOBYIOTHCA IS
3TJIQDKYBAHHS 1 €KCTPAIoJISIii eMITIPUIHUX KPUBUX. TCOPETUYHUMH CXeMaMHu
aHAJITUYHUX  KPUBHUX  3a0€3MEUYEHOCTEH, SKI  BUKOPHUCTOBYIOTHCS  IpH
TAPOJIOTIYHUX PO3paxyHKax BHUIIAJIKOBUX BEIWYHH, € CXeMH OIHOMIHAJIBHOTO Ta
TPHOXIIAPAMETPUYHOTO Tama-po3MOAiUICHHS. TeopeTnuHe OOTPYHTYBaHHS ITHX
MeToniB BuKiIageHo B poborax J[.JI. Coxomnoscekoro, B.I'. AmnpapisHoBa,
C.M. Kpuupkoro, M.®. Menkens, A.l. HobotaproBa Ta iH.

[TapameTpamMu  aHaMITUYHUX KPUBUX 3a0€3MEUEHOCTI €: CepeaHid
OaratopiuHui piyHHUM CTIK Qp, KoedilieHT MIHIUBOCTI (Bapiaii) Cy 1 KoedilieHT
acumetpii Cs. Meroa obuucnenns Cg 3aexxuth Bl koedinienta MiHIMBOCTI Cy:

- axmio C, < 0,5 BUKOPUCTOBYIOTh METOJ] MOMEHTIB;

- k1o C, > 0,5 BUKOPHUCTOBYIOTh METO/ HaHO1IBIIOT TIPaB00110HOCTI;

- rpado-aHANITUYHUH METOJ 3aCTOCOBYIOTh Y BHIMAJAKy BHUKOPHCTAHHS
O1HOMIHAJILHOT KPHBO1 3a0e31eueHoCT! 3a JIFoouM 3HaueHHsM C,,.

[Ipu 11pbOMy HEOOXITHO BpaxoOBYBaTH MOXIHMBY CHUCTEMATUYHY IOXUOKY
OIIHKK KoedimieHTa MiHauBOCTI cToKy C, , 10 30UIBIIYETHCS TPH HASBHOCTI
3HAYHOTO Koe(iIlieHTa aBTOKOPEIIAIIl WICHIB PyXYy.

BinxunenHs cepeaHbOPIYHUX BETUYUH CTOKY BiJl HOPMU BUPAXKAETHCS

3arajpbHOI0 CEePEAHLOKBAAPATUYHOIO MOXHUOKOI ©Q, sKa BH3HAYAETHCH 32
dhopmyoro:

aQ:%-lOO, )

a) 3a panumu Tabn.l, ge cepeaHi piUYHI BUTpaTH pPO3TAIIOBaHI 3a
3MEHIIEHHSIM, 0OUNCITIOEMO HOPMY CTOKY 3a (pOPMYJIOLO:
N
2.Qi
Q=L e, ©

ne: Q, - HOpMa CTOKY, M/c ;

- 3
Qi - cepenHbOpIYHA BUTpATa, M™/C;



N - KUIBKICTh POKIB CIIOCTEPEKEHD 32 CTOKOM.

B Ttabn.1 cepeani piuni Butpatn Q; HEOOXITHO pO3TAIIyBaTH 3a
3MEHIIECHHSIM, TPUYOMY SIKIIIO 3a TEPioj] CIOCTEPEKEHb OYII0 JiBa a00 OlJibliie
OJIHAKOBUX BUTPAT, TO BOHU MOBTOPIOIOTHCS TaK, 110 YKUCIIO N 3aIHUIIAETHCS
OJIHAKOBUM JIJII XPOHOJIOTIYHOTO psiAy 1 psAdy, pO3TalIOBAaHOMY B
CHaJaroyoMy MOPSIKY.

0) B mpakTuill rigposIoTiYHUX PO3paxyHKIB BHU3HAYEHHS KOe(IIlieHTY
MIHJIMBOCTI (Bapiallii) mpu HasIBHOCTI JOCUThH JIOBTUX PSJIB CIHOCTEPEKEHD
MOXJIMBO 3pOOMTH JBOMa IUISXaMH: METOJAOM MOMEHTIB a00 METOJ0M
HaWOUIBIIIOI MPaBAONOIIOHOCTI.

MeTtox MOMEHTIB [l BHU3HAUEHHS KOE(QIII€HTIB MIHJIMBOCTI 1

acUMeTpii CTOCOBHO /0 OIHOMIHAJBLHOTO 3aKOHY PO3MOIUTY aHaTITUYHOI
KpUBOi 3a0€311eYeHOCTI PEKOMEHI0BaHO 3actocoByBatu npu Cy < 0,5 1 3a
BIICYTHICTIO 3HAQUYHO BIJIXWJEHUX TOYOK BIJI OCEPEIHEHUX EMITIPUYHUX
KpUBHX Yy BEpPXHiil 11 4acTHHI.

KoedinienT MinimBocti (Bapianii) - 11e 0e3p0o3MipHHIA CTATUCTHYHUN

napameTp, o BigoOpa)kae BIAXWUIIEHHS BEIMYMHH BUTPAT BiJl CEPEIHBOTO
3HaueHHA 3a 4acoM. g BenmnumHa Hacamriiepes 3aJeXHUTh B CTAJIOCTI KIIMAaTy

TEPUTOPIi Ta MIABUILYETHCS Bl HOTO MOCYNIITUBOCTI.

— (4)

ne: K - monynbpHMI KOEdIIi€EHT CTOKY KOKHOTO POKY;
N - KIJIBKICTh POKIB CIIOCTEPEKEHbD.

[Tpu n <30 popmyna (4) BUKOPUCTOBYETHCS y BUTIISIL:

— ()

Hnsa obuucnenHs C, HEOOXIITHO OOYHMCIUTH MOAYILHHMM KoedimeHT K:

BIJTHOIIICHHS CTOKY JaHOTO poKy (Q;) 1o ioro cepeqHbopiaHOro 3HaYeHHs Q,



K=, (6)

Monaynbauil KoeilieHT XapaKTepu3ye BOIHICTh JTAaHOTO POKY. Tak, poku 3
MOJIYJIbHUM KoedimieHToM monan 1,0 - GaratoBogni, a menm 1,0 -ManoBOHI.
Cyma MoayIbHUX KOE(III€HTIB 32 MEBHY KUIbKICTh POKIB Ma€ JIOPIBHIOBATH YUCITY
pokiB (Tabu.1).

Benuyunu K-1 naroTh BIAXWUICHHS MOAYJIBHOTO KOE(ILIEHTY JAHOTO POKY

Bil cepenHporo wmoxayiabHoro koedimienty K=1. KouTposb 3a BIpHICTIO
obuncienns K-1 momsrae B Tomy, mo BenuunHa X(K-1) mae Oytm piBHOIO abo
OJM3bKOI0 710 HyJIs (Tadm. 1).

Bukonyroun mogmanemi  obumcitenss  X(K-1)° ta  X(K-1)°, Mmoxemo
po3paxyBaTu Koe]ilieHT Bapiallii Ta KoeQIilieHT aCUMETPi.

[Ipu oOuucnenHi koedimienta MinauBocti Cy 3a METOJOM MOMEHTIB

BIJIHOCHA CEpE/IHA KBaJpaThUiHa MOXUOKa pO3paxoBYEThCs 3a (POPMYIIOLO:

2
£C, = /“zcn:V 100% , (7

Axmo nmoxuoka eCy < 10 - 15%, To 10BXHHA PSAAY BBAKAETHCSA JOCTATHHOIO.

JIns BU3HAYCHHS CEPeIHbOI KBAJAPATHYHOI MOXMOKHM MOYKHA BHKOPHUCTOBYBATH 1
Tabm.2.

B) KoediuienT acumertpii C. - 0e3po3MipHUI CTATUCTUYHUN Mapamerp,

AKUU XapaKTEepHU3y€ CTYIMIHb HECUMETPUYHOCTI pPSAAY BIJHOCHO CEPEIHbOTO
3HavYeHHs. SIKI0 KoedilieHT acuMeTpii € JoAaTHE YUCIIO0, TO 3a PSiJ] CIIOCTEPEKEHD
YacTille 3yCTpIYalInucs POKH 31 3HAUEHHSM CTOKY BHUIIE CEPEAHBOTO.

Ta0ans 2

CepenHboKBaIpaTUIHI MOXUOKH, %0

KinbKicTh pOKIB CrIOCTEpEIKEHD

10 20 30 40 50 60 70 80 90 100

0,20 | 23 16 13 11 10 9,3 8,6 8,1 7,6 7,2

0,30 | 23 17 14 12 10 96 | 88 8,3 7,8 7,4

0,40 | 24 17 14 12 11 9,8 9,1 8,9 8,0 7,6




KoeimienT acumeTpii BUZHAYAETHCS HMUIAXOM MiA00pY (32 YMOB HaWKpaIiol
BIIMOBITHOCTI ~ aHAJITUYHOI Ta EMIIPUYHOI KPUBHUX 3a0e3ledyeHocTel) 3
MOCIIAYIOUOI0 TEPEBIPKOI0 OTPUMAHOTO Ui AaHO1 piuku cmiBBigHOmeHHS Cs / C,
Mo piukax-aHajorax. Sk IMmoka3ajqu TiAPOJIOTIYHI PO3pPaxyHKH PIYKOBOTO CTOKY,
craiBBigHomeHHsa Cg Ta C,, KOJIMBAIOTLCA B MEXKaxX, K1 HaBeJcHI B Ta0JI. 3.

Tabmums 3

Mexi cniBBigHomeHHs Cs Ta C, IpU po3paxyHKax piYKOBOTO CTOKY

Cd C, Gy Cy
1.0 3.0
1.5 3.5
2.0 4.0
2.5

KoedimienT acumeTpii BU3HAYAETHCSA 32 DOPMYIIOKO:

> (K-

s o

S

BinHocHa cepeaHs KBaapaTM4yHa MOXMOKa KoedilieHTa acuMeTpil mnpu

ACUMETPUYHOMY PO3TaIllyBaHHI PSAY PO3PAXOBYETHCS 32 (HOPMYJIOHO:

\/6-1/1+6CV2 +5C!
oC, =1
v C 1

S

9)

Sxmo moxubka oOumcienHs koedimienta Cg; Benmuka, TO i BUOOPY
PO3paxyHKOBOI aHAJITUYHOI KPUBOi 3a0€3MEUEHOCTI 3aCTOCOBYEMO METO]
niaoopy.

3. OOuucieHHS OpJAWHAT aHAJITUYHOI KPUBOi 3a0EMEUCeHOCTI 32 METOI0M
MOMEHTIB MPOBOJUTHCS 3a oOuuciaeHuMu 3HaueHHsMu C, ta C; = 2C, B

HACTYITHOMY IIOPSAKY.




3a oOpaxoBannmu 3HaueHHAMHA Cg BU3HAYaIOTh HOPMOBAHHI BIAXUJICHHS BiJ
CepeHhOT0 3HAUCHHSI OpJAUHAT OIHOMIHAJIBHOT KPUBOi 3a0€3MEUEHOCTI 3a Pi3HOIO

3a0€31eYEeHICTIO 1 3aHOCATH 10 Tabn.4.
TabOmuws 4

3abe3reueHi BUTpaTH BOIU

Cs Beanunuu 0,01 1 5 20 50 70 90 99,9

O

K,- ®C, + 1

Qp: Kon

K,

2C, Qp

3HayeHHs WX OpAWHAT Mo3HayaroTh JiTeporo . Sxuio 3HaueHHs Cg He
cmiBnagawTh 31 3HaueHHsMH Cg; B mepmrid rpadi Ttabn.4, Tto BenuuuHy D
HEOOX1THO 3HAXOUTH THTEPIOIIOBAHHSIM.

Benmnuunun ®C, - ue BiAXWIEHHS OpAUMHAT KPUBOi 3a0€3MEYEHOCTI Bij
cepeHbOro 3HaueHHs psany. llo6 orpuMaTu opauHaTH KpUBOi 3a0e3nedyeHocti K,
HeoOximHo no 3HadueHHa PC, momatu ommumnmo K,=OCv+1, ToMy mo cepeane
3HaueHHA MoAyibHOTO Koedimienty K= 1,0. OpauHatamu KpuBoi 3a0€31MeueHOCT]
MOYTb OyTH BUTPATH PI3HOI 3a0€3MEUEHOCTI, IKI BA3HAYaI0ThCs 3a (OPMYIIOL0:

Qp: KpQ01 (10)
ne: Qo - HopMa CTOKY.

B Tabn. 4 opaunata 3abesneuenocti K, 3a cmiBBimHOmeHHsAM Cg=2C,
BU3HAUYAETHCS 3@ TAONMMISIMM JOJATKy 2, BUKOPHUCTAaHHS SKUX HE MOTpedye
MOSICHEHHS, a TaK0>K BU3Ha4daeTbes Q, 3a hopmynoro 10.

4. IToOynoBa aHAIITUYHUX KPUBUX 3a0€3MEUEHOCT] PIYHUX BUTPAT BOJIU IIPU
Cs (Bame 3nHaueHHs) 1 C=2C, BHUKOHYIOTb Ha KIITYaTIl 3 MOMIPHOIO

acumeTpuuHicTIO. KpuBi MoXKyTh OyTH n00Oya0BaHi 3a opauHaramu K, Ta Q,.




[Ticas mpoBeneHHST KpUBUX HEOOX1THO MPOAHAI3YyBaTH, KA 13 aHATITUYHHUX
KPUBUX HaWOUIBIII BIMOBIIa€ PO3TAITYBAaHHIO EMITIPUYHUX TOYOK.

SIKImo  3arajJibHUM  HANpsIMOK ~ E€MIIIPUYHUX TOYOK HE CHIBHOAJAE 3
aHAIITHYHUMH KPUBUMH, HEOOXIJHO TMEPEBIPUTH OOUMCICHHS METOAOM MiAdopy
criBBigHomeHHsa Cg ta C,, 3MIHUTH BenuuuHy napameTrpa Cg 1 moOyayBaTH HOBY
aHAJIITUYHY KPUBY 3a0€3MEeUCHOCTI.

[ToBTOpIOBaHICTh TiAPOJOTIYHOT BEJIMYMHM, HAMPHUKIAA, PIYHOTO CTOKY,
HA3UBAEThCSA KIIBKICH POKIB N, Ha MPOTA31 SIKUX PIYHHMM CTIK TOBTOPIOETHCS B
cepelHbOMYy OJIMH pa3. Ha kmiTyarii MMOBIPHOCTI BEpXHSI FOPU30HTAJIbHA IIKaja
Mmae mignuc: «llepiog nosropeHHs: N pokiBy, a Kajia Ma€e po3rpadaeHHs: B LIEHTP1
KJIITYaTKA 2, a MOTIM BiIiBO Ta BrpaBo g0 10000. Sk Gaummo, BEpXHS Ta HUXKHS
IIKaJIM MOB'I3aH1 MK COOOI0 HACTYITHUMH CITIBBITHOIICHHSIMMU:

a) npu 3abe3nederocti P <50 %
N=— ’ (11)

0) npu 3a6e3neuenocti P > 50 %

100

N=—" 12
100 -P (12)
[ToBTOproBaHicTh npu 3abe3neueHocti: P =75 %, N :% =4, T0o0TO 1

pa3 3a 4 poxu; P = 90 %, N :%:10, 0670 1 pa3 3a 10 poxis; P = 99,9 %,

100

N =———=1000, To6TO pa3 3a 1000 poxi..
100 -99.9



[IpakTiuny pobOTy MO’KHAa BUKOHATH 32 JIOIIOMOT0I0 KOMIT'FOTepa
[Topsinok BUKOHAHHS

1. O6uncaIuTH CepeaHio OAraTopiyHy BUTPATY BOJIH.

- Binkputu nporpamy Microsoft Excel 1 ctBopuTH Tabnmiizo;

- BBecTu 3HaueHHs cepeAHOPIYHUX BUTpAT BoaM B yapyHku C2 — C18;

A| B C D E F G H J K
Qi3a
1 3MEHIII. y
Ne | Poxu | Qi mfc | Qo Mfc | Mfc | K=Qi/Qo | (K-1) | (K-1)? | (K-1)® P%

2 1 1991 40,7

3 2 1992 29,6

4 | 3 1993 43,9

5 4 1994 57,8

6 5 1995 45,3

7 6 1996 56,8

8 7 1997 49,3

9| 8 1998 54,3

10| 9 1999 49,9

11 | 10 | 2000 38,3

12 | 11 | 2001 38,7

13 | 12 | 2002 34,6

14 | 13 | 2003 51,2

15 | 14 | 2004 43

16 | 15 | 2005 44,4

17 | 16 | 2006 50,8

18 | 17 | 2007 35,3

19 = CP3HAY

- IloTiM BU3HAUWUTH CcepelHIO OaraTopiyHy BUTpaTy BOAM, BBOJSYU B
yapyaky C19 dopmyny: CP 3HAY (C2 - C18) OK. 3HayeHHs cepeaHboOi
OaraTopiuyHOi BUTPATH BOAM 3aHECTH B yCi YapyHKH 3a aapecoto D (D2 — D18).

- Jlami ynopsakyBaTH 3HAa4YeHHS CEpPENHBbOPIYHUX BUTpAT BOAU 32
3MEHIIEeHHSIM. J[Ji1 1bOro MOTPIOHO BBECTH 3HAYEHHS CEPEAHBOI OaratopidyHoi
BUTpATH BOAM B ycl 4apyHku 3a aapecoro E (E2 — E18) 1 matucHytu komanmy
«CopTyBaHHSA 3a 3MEHILICHHAM

2. O0YHMCINUTU MOAYNbHI KOe(IlIEHTH 32 KO)KHUU PIK - BBECTH B YapyHKY F

3a ¢dopmynorw: = C2 : D2. IlotiMm HeoOXxigHO cKomitoBaTH GOpMyy s

MOJYJIbHUX KOC(IIIEHTIB.




Cyma MonynbHUX KOe(ILI€HTIB 3a IEBHY KIJIbKICTh POKIB Ma€ JOPIBHIOBATH
KUTBKOCTI pOKiB. JIJi1 BH3HAU€HHS CyMH MOAYJIbHHX KOE(QIIIE€HTIB BBEIITH B

yapyHky F 19 popmyny: CYM (F2 - F18) OK.

A B C D E F G H J K
Qi3a

1 3MEHIIL y

Ne | Poku | Q,mfc | QoM | M¥lc | K=Qi/Qo | (K-1) | (K-1)? | (K-1)® P%
2 | 1] 1991 | 407 4469 | 296 | =C2:D2 |=F2-1|=G2"2 | =G2"3 (_1(7-A+§):253)1/oo
3| 2] 1992 29,6 44,69 | 346 ! ! ! ! !
4 | 3| 1993 43,9 4469 | 353 ! ! ! ! !
5| 4| 1994 57,8 4469 | 383 ! ! ! ! !
6 | 5| 1995 45,3 4469 | 387 ! ! ! ! !
7 | 6 | 1996 56,8 44,69 | 407 ! ! ! ! !
8 | 7 | 1997 49,3 44,69 43 ! ! ! ! !
9 | 8| 1998 54,3 44,69 | 439 ! ! ! l l
10| 9 | 1999 49,9 4469 | 444 ! ! ! ! !
11 [ 10 | 2000 38,3 4469 | 453 ! ! ! ! !
12 [ 11 [ 2001 38,7 4469 | 493 ! ! ! ! !
13 [ 12 | 2002 34,6 44,69 | 49,9 ! ! ! ! !
14 | 13 | 2003 51,2 44,69 | 508 ! ! ! l l
15 | 14 | 2004 43 4469 | 51,2 ! ! ! ! !
16 | 15 | 2005 44,4 4469 | 543 ! ! ! ! !
17 | 16 | 2006 50,8 4469 | 56,8 ! ! ! ! !
18 [ 17 | 2007 35,3 4469 | 578 ] ] ] ! !
19 44,69 =CYM [ =CYM [ =CYM | =CYM

- Jani BU3HAUYaeMO BIOXHWIIEHHS MOJYJBHOTO KOE(DILIEHTY AAHOTO POKY BiJ
CEpEeIHbOT0 MOAYJIbHOTO KoedimieHty. [Ins mporo BBOAMMO B 4YapyHKy G2
dopmyny: = F2 — 1 1 koniroemo GpopMyity AJi KOKHOT YApYHKHU.

- Jlns Toro mo0 mopaxyBaTh 3HAYCHHS (K-l)z, BBOJMMO B yapyHky H2
bopmyny: =G272 OK, i1 KomiroeMO BBeleHY (QOpMylly pO3paxyHKIB HJisi BCIX
yapyskiB H (H2 - H18). [{ns Bu3HaueHHs cyMu BBeliTh B yapyHky H19 dopmyny:
CYM (H2 - H18) OK.

- Jlami BusHauaemo 3mauenns (K-1)°, BBoammo B wapymky J2 dopmyiy:
=G2"3 OK, i poOMMO aHAIOTIYHI po3paxyHKH 11 Beix yapyHkiB J (J2 _ J18). [l
BU3HAYCHHS CyMHU BBEAITh B 4apyHKY J19 popmymy: CYM (J2 - J18) OK.

3. Insa obumncaeHns 3a6e3neueHocTi (P %) v BigcoTkax, HEOOXI1THO BBECTH B

gapyHky K ¢popmyny: = (A2-0,3)/(17+0,4)*100 OK. IToTiMm HE0OXiTHO CKOTIIOBATH

dbopmyiy, a00 BU3HAYUTH JIs1 KOKHOTO TTOKA3HUKA.




[ToOynyBaT KpuBi 3a0€3MEYEHOCTI MOXXHA 3a JIOMOMOTOI0 TIPOTPaAMH
StokStat. /{5 1ip0r0 MOTPIOHO:
1. Biakputu nporpamy StokStat

2. BubOputu MeH10 «rpadikay, OTIM HiIMEHIO «KpHBa 3a0€3MeYeHOCTI»
|2 StokStat 1.2

®akn  PacdieT | Mpadmka CNpaeka

| KpHEaA 0BECnEYEHHOCTH .. Pﬂ.ﬂﬂ Pk, paic

=Tr=0

3. Jlami moTpiOHO BUOpaTH MEHIO «IapaMeTpu» 1 BCTAHOBUTH HEOOXIJHI
HaJalITYHKH Ta MIANUCaTH KpuBYy 3a0e3nedeHocTl. [loTiM BuUOMpaeMO MEHIO
«IKaJla» 1 BBOJAMMO MaKCHUMalbHE Ta MIHIMAJIbHE 3HAYEHHS CEPEIHBOPIUHUX

BUTpAT BoJiU (200 MOJYJIIB CTOKY).

MapaMeTpbl KPWEOH DOBCNEYEHHOCTH —2E =

Maparerpel  Wrkana l Pan .u.aHan-:] KpHBan]

Ir b &k R

|257 B LHRAY R

1 O CcHOBHEIE AENEHKA
||127 [N pOMERYTOUHEIE 0E1EHHA

[Ticnst Toro, SIK BCl MapaMeTpy BCTAHOBJIEHO MOTPIOHO BUOPATU MEHIO «Psij
JAaHUX», BCTAHOBHUTH TaJIOUYKy B MEHIO «BECTH PSI» 1 BHECTH JaHI CEPEITHbOPITHUX

BUTpAT BoU (200 MOMYJTIIB CTOKY).

L e e ] =

Thowerne | Dhan Paamsns |




4. Tlicns uporo BubOupaemo wMeHio «Kpusa»

i

CTaBUMO TaJIOYKYy

aranamkytoday. Ilicns uporo HatucHyTH KiaBinry «OK» 1 Mu oTpumaemo rpadik

KpHUBOIi 3a0€3ME€4YEeHOCTI.
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JlabopaTtopHna po6ora Nel
Tema: ExojioriyHa omiHKa sSIKOCTI OBEpPXHEBUX BO/ CyILi
3micT podoTHn

1. 3rpymyBaTH 1 OnpaioBaTH BUXITHI JaHi.

2. BuzHauuTH KJIacH 1 KaTeropii sIkOCT1 BOJIM 32 OKPEMHUMH IMOKa3HUKaMHU.

3. Y3aranpHuUTH OIIHKY SIKOCTI BOAM 3a OKPEMHMH IOKa3HUKaMu (Kji1acamu 1
KaTeropisiMu) MO OKpeMUX OJIOKaX 3 BHU3HAUCHHAM IHTETPAJbHUX 3HAYCHD
KJIaCiB 1 KaTEropii SIKOCT1 BOJIH.

4. BuzHauutu 00’ €HAHY OI[IHKY SIKOCT1 BOJY (3 BU3HAUCHHSIM KJIACIB 1 KATEropiil)
JIJIs1 IEBHOTO BOAHOTO 00’ €KTY B IJIOMY 1 3a TIEBHUI MEP10]T CIIOCTEPEIKEHbD.

5. Ha miacTaBi npoBeieHUX PO3PaXyHKIB 3pOOUTH aHATI3 T1IPOXIMIYHOTO PEKUMY
Ta IKOCT1 BOJU PIYOK:

a) 3a MOKa3HUKaMU COJIbOBOIO CKJIaay BOJU PIUOK AOCTIIKYBAHOI'O PETIOHY;
0) 3a Tpodo-canpoO10IOTTYHUMH TOKA3HUKAMHU BOJIH;
B) 32 BMICTOM ceLU(pIYHUX PEYOBUH TOKCHUYHOI Aii;
T') 32 €KOJIOTTYHOIO KJIacHu(iKaIli€ero.
6. 3pOOUTH €KOJIOTIUHY OILIHKY SIKOCTI BOJ CYIII.
7.3a naHUMU PO3pPaxyHKiB 3poOutu KaprorpadyBaHHS €KOJOTIYHOTO CTaHy

MOBEPXHEBUX BOJ YKpaiHU 3a AKICTIO BOJIH.

Buxonanusi podorun

1. ExosoriuHa oliHKa sSIKOCTI BOJ CYIIll TOBUHHA 000B’SI3KOBO BKJIFOYATH BCl
TpH OJIOKU MOKa3HUKIB.

BuximnuMu ngaHuMu  JiS  BCTAaHOBJIGHHS E€KOJIOTIYHOTO HOPMATHUBY €
pe3yibTaTH CUCTEMATHYHOIO KOHTPOJIO SIKOCTI BOJM PIYOK, 3AIMCHEHI MEPEKEI0
XapKiBCHKOTO LIEHTPY 3 T1IPOMETEOPOJIOTI.

BuxinHi naHi 3 SKOCT1 BOJIU 32 OKPEMHUMH 1i TOKa3HUKAMU TPYITYEMO OKPEMO
JUTSl IEBHUX JUISTHOK BOJHOTO 00’€KTa B PI3HUX MyHKTaX CIOCTEPEKEHb 3a TIEBHUMN
BIJIPI30K 4Yacy.

Buxiani gaHi 3a OKpeMUMHU MMOKa3HUKAMH TPYIYEMO B MeXaxX TPhOX OJIOKIB.



JIIss  KOXXKHOTO 3 TOKa3HUKIB  (TphOX  OJIOKIB)  OOYHCITIOEMO
cepenHboapuMeTHYHl 3HAYEHHS, BU3HAYAEMO MiHIMaJIbHI Ta MaKCHUMaJbHI
(Haripmn) 3Ha4YEHHs, KOTpPl pa3oM XapaKTEePU3YIOTh MIHJIMUBICTh BEJIUYUH
MTOKA3HUKIB SIKOCT1 BOJIH.

Cepen BUXITHUX MMOKA3HUKIB TPAIUIAIOTHCS MOOJMHOKI JIaHi, K1 3a CBOIMU
eKCTpEMaJIbHUMHU 3HAYCHHSIMHU BHUXOISATH 3a MEXI MaKCUMajbHUX 3HaueHb. Lli
eKCTpEeMalibHI 3HAueHHS HEOOXIAHO TMpoaHai3yBaTH: 3 ACyBaTH NTPUPOJHI YU
AHTPOIOTE€HHI MPUYMHYU BUKJIMKAJIM iX MOSABY, a MICIS aHANI3Y NPUUHATH PIlICHHS
PO BUKOPUCTAHHS YW BHJTYYCHHS iX.

IIpu rpymyBaHH1, 00poOI1 1 BUKOPUCTAHHI BUXIAHUX JAHUX PEKOMEHYEMO,
M0 MOXJIMBOCTI, BUKOPUCTOBYBAaTHU METOAM MaTEMaTHUYHOI CTAaTUCTHUKU, a came
KOMIT I0TepHY nporpamy “Statistika”.

2. Eranm Bu3HaueHHS KJaciB 1 KaTeropid SKOCTI BOJMU IS OKPEMHX
MOKA3HUKIB MOJISTa€ Y BUKOHAHHI TaKUX JIIH:

- cepelHl 3HayeHHs (cepelHboapu(PMETHyH1) UIsI KOMXKHOTO TOKA3HUKA
OKpPeMO  3ICTaBISIIOTbCS 3 BUIMOBIIHMMH — KPUTEPISIMH  SIKOCTI  BOJIH,
MPEACTABICHUMHU B TaOJULAX CUCTEMH ii €KOJIOTTYHOI Kinacudikamii (nogarku 1.1-
1.4, 2, 3);

- HAWTIpII 3HAYEHHS SIKOCTI BOAM (MakCHMMalbHI YW MIHIMAJIbHI) cepen
MOKa3HUKIB KOKHOTO OJIOKY TaKOX 31CTaBIISIOTHCS 3 BIANOBIAHUMHU KPUTEPISIMU
SIKOCT1 BOJIH;

- Ha OCHOBI TIPOBEICHOIO 3ICTABJICHHS CEPEAHbOAPU(DMETUUHUX Ta
HaWTIPIIUX 3HAYCHBb JI KOXKHOTO TOKa3HMKAa OKPEMO BHU3HAYAIOTHCS KaTeropii
SKOCT1 BOJIM 3a CEPENHIM 1 HAWTIPIIMM 3HAYCHHSIMHU (HAMOUTBIIUM 32 HOMEPOM)
JUTSL KOSKHOTO TTOKa3HUKA OKPEMO.

3. Eran y3araibHEHHS OIIHOK SKOCTI BOJM 32 OKPEMHUMH IMOKAa3HUKAMH 3
BU3HAYCHHSIM 1HTETPAIbHUX 3HAYCHb KJIACIB 1 KATEropid SKOCTI BOJU BUKOHYEMO
JUIIE Ha OCHOBI aHali3y TMOKa3HUKIB y MeXax BIAMOBIIHUX OJokiB. Lle
y3arajJbHEHHS TOJISITa€ y BU3HAUEHHI CEPENHIX 1 HAWTIpIIMX 3HAYeHb y Mexkax

TPhOX OJIOKOBHMX 1HJIEKCIB SIKOCTI BOJIM, @ caMe: JIJIs 1HJIEKCY COJIbOBOI'O CKJIAdy



Boau (1), s Tpodo-canmpobionorianoro (ekosoro-canitapaoro) inaekcy (1), as
1HAEKCY crienu(pIYHIX MOKA3HUKIB TOKCHMYHOT 1 pamianiiHoi aii (I3). Takum uynHOM,
IIOBUHHO OyTH BU3HAYEHO IIICTh 3Ha4CHb OJOKOBHX 1HIEKCIB, a caMe: Ij¢ep Ta Iimax;
locep Ta Iomax; l3cep T Ismax. Maroum 3HayeHHs GJIOKOBHMX IHAEKCIB SIKOCTI BOJIH,
MO’KHA BH3HAUUTH iX HAJICKHICTh JO MEBHOTO KJIacy Ta KaTeropii SKOCTI BOJAM 3a
JIOTIOMOTO0 CUCTEMHU €KOJIOTTYHOT Ki1acudikartii.

Cepenni 3HaUYCHHS IS TPHOX OJIOKOBHUX 1HJEKCIB SKOCTI BOJW BH3HAYAEMO
IUISIXOM OOYHCJIEHHS CEPEeIHhOr0 HOMEepa KaTeropii 3a BciMa IOKa3HUKaMU
naHoro 0joky. CepenHi 3HaueHHs! OJJOKOBUX IHJIEKCIB MOXKYTh OyTH JpOOOBUMU
yuciamu. /[ BU3HaUeHHs cyOKaTeroplii SIKOCT1 BOJM 3a BIANOBIIHUMH CEPEIHIMU
3HAYEHHSIMH OJIOKOBHX IHJCKCIB HEOOX1JHO BECh Jlalla30H JIECATHHHUX 3HAYCHBb

HOMEpIB pO30UTH HA OKPEM1 YACTUHU 1 MO3HAYUTH 1X TAKUM YHHOM:

CepenHi 3HaYeHHA ITo3HaYyeHHs BiAMOBITHUX
0JI0KOBHX iHJEKCIB cyOKaTeropii AKoCTi BOAU
10-1,2 1

1,3-14 1(2)

1,5-1,6 1-2

1,7-18 2 (1)

19-2.2 2

2,3-2/4 2 (3)

2,5-2,6 2-3

2,71-28 3(2)

2,9-3,2 3

3,3-34 3(3)

3,5-3,6 3-4

3,7-3,8 4 (1)

3,9-4,2 4




43-4,4 4 (4)
45-4,6 4-5
47-438 5 (1)
49-52 5

53-5,4 5 (6)
55-5,6 5-6
57-58 6 (1)
59-6,2 6

6,3-64 6 (7)
6,5-6,6 6-7
6,7-6,8 7(1)
6,9-7,0 7

Haifripuni  3HadueHHsT yisi  TpbOX OJIOKOBUX 1HJEKCIB SIKOCTI  BOJHU
BU3HAYAIOTHCS 32 HAWUTIPIIUM TMOKAa3HUKOM (3 HaWOIIBIIMM HOMEPOM) cepell BCiX
MOKA3HUKIB JIaHOTO OJIOKY.

4. Jlns BU3HAYCHHS 00’€QHAHOI OIIHKU SKOCTI BOJM ISl IIEBHOI'O BOJHOTO
o0’exkta B IiIoMy, ab0 I OKPEMUX WMOro JUISHOK HEOOXiAHO BU3HAYHUTH
1HTerpaibHuM, a00 exosioriyHui iHaekc le 3a popmyroro:

1 +1y +1
o= 32 3)

ne: I - inaexc 3a0py/THeHHS] KOMIIOHEHTaMH COJTLOBOTO CKJIAY;
I, - ingexc Tpodo-canpoOioIOriyHMX MOKA3HUKIB;
I5 - iHIeKC crienu(IYHUX TOKa3HUKIB TOKCUYHOI 1 pajiamiiHo1 aii.
Exosoriuauii 1HIEKC SKOCTI OOUMCIIOEMO JJIS CEPEIHIX 1 I HaWTIpIIMX
3Ha4YeHb KaTeropii Okpemo le., Ta Iey.. Exomoriunmii iHgekc Moxe OyTH
IpoOOBUM YMCIIOM 1 TOMY BH3Ha4aeMoO cyOkaTeropii BOJIM Tak camo, sIK 1 AJis
OJIOKOBUX 1HIIEKCIB.
5. Ha migcraBi mpoBeneHUX pO3paxyHKIB HEOOXITHO 3pOOUTH aHaui3

TAPOXIMil pIYHOTO PEKUMY Ta SIKOCTI BOJU PIYOK:



a) ConpoBUH CKJIaJ MOBEPXHEBUX BOJ CYIIl OI[IHIOEMO 32 CYMOIO 10HIB
Ta OKPEMHUMH IHTPEII€HTAMH, 3a CEPEeIHIMH 1 MaKCUMaJIbHUMHU 3HAYCHHSIMU
MOKa3HUKIB 3a NeBHUI yac. Kiac Boau BU3HaYae€MO 3a NepeBaatouuMy aHIOHAMH,
TPy 3a TepeBaXalOUMMHM  KaTiOHaMH. TWmM  BOJ  BU3HAYAEMO 32
CHIBBIIHOMIEHHSAM MIXK 10HAMH B €KBIBAJICHTAX.

| HCO; > Ca?+Mg?*

Il HCO; < Ca® +Mg?* <HCO; + S0,

Il HCO;™ + SO, < Ca?"+Mg?*

IV HCO; =3

JIisi TIO3HA4YeHHS TPUPOJHHUX BOJ BXKHBAIOTHCS CHMBOJIHM, HAIMPUKIIA],
rigpokapOOHATHHII Kiac TIpyma Kambiito Ttum apyruit - C,“°, cyasdaTHO-
XJIOpHIHO-KaJIbIiieBi Bojwm apyroro Tuiry SCI;, <.

[Ipicui (Timo- 1 omiroranwHHI) Ta coyioHyBaTi ([3-Me30rayMHHI) BOIU
BU3HAYAIOTHCS 32 KPUTEPISIMH 1X 3a0pyTHEHHS] KOMIIOHEHTaMH COJTLOBOTO CKJIAY.

Po3paxyHku cobOBOTO CKJIay MMOBEPXHEBUX BOJI 3aHECEHI /10 Tabmuill 1.

0) AHaJi3 €KOJIOTIYHOI OI[IHKM SIKOCTI TTOBEPXHEBUX BOJ CYyIIl 3a Tpodo-
carpoOIOJIOTIYHUMHU  TIOKa3HUKAaMH BHUKOHYETBhCS Ha TMIACTaBl CepeaHIX Ta
HAWTIPIIUX 3HAYEHb KOXKHOTO 3 TiAPOQI3UUHUX, TIAPOXIMIYHUX TMOKA3HUKIB
(Tabn.1) 3aragpHa KUIBKICTh TMOKA3HHWKIB IOTO OJIOKY IS 3a0e3MeueHHS
OOTpYHTOBaHMX BHCHOBKIB HE TOBWMHHA OyTH MeHmor HDK 10. B kinneBomy
MIJCYMKY BOHH BIJIIIOBIJAIOTh NMEBHOMY CTYIEHIO TPOQHOCTI 1 30HI CanmpoOHOCTI
BO/I.

B) AHaii3 OIIHKH SIKOCTI TIOBEPXHEBHX BOJ CyIIl 3a crerupiyHuMu
MOKa3HUKAMH TOKCHYHOI Jii BHKOHYEMO 3a KOXXHHMM ITOKa3HUKOM OKpPEMO 3a
CEepeHIMHA Ta HAWTIPIIMMU 3HAYCHHSMHU 3a MEBHUN MPOMDKOK uacy. [lokazHukwu
SIKOCT1 BOJM PIYOK 3a OJIOKOM crenu(iyHuX MOKA3HUKIB TOKCUYHOI i1 3aHOCSTh
1o 1ab.1.

r) Knacu Ta kateropii SIKOCTiI BOJIM 3a X CTAHOM Ta CTYNEHEM iX YHCTOTH
(3a0pyIHEHOCTI), a TaKOXX TPO(HOCTI 1 30HU CANPOOHOCTI HEOOX1THO OILIIHUTH 3a

JAHUMH TaOIHIb (J101aTOK 4).



6. Exonoriuna omiaka skocTi Boj cymii (TabJ. 2)

Po3paxynkoBa TaOIMIIs 111 OLIIHKU SIKOCTI BOJIA PIYKH

Tabnuys 1

Cepenni 3HAYCHHS

€KOJIONIYHHUX MOKA3HUKIB

3a HAUTIPIIMMU 3HAYCHHSIMUA

E€KOJIOTIYHUX IMOKA3HUKIB

[loka3uuknu

KOHIICHTpAIlis, | KaTeropis

MF/J:[M3

KOHIICHTpAIlis, KaTeropis

MF/I[MS

CoJIL0BHH CKJIAJ

1. Cyma i0HIB

2. Xnopuau

3. Cynbdaru

I, =

Tpodo-canpodioorivHi MOKAZHUKH

1. 3aBucimi  pevyOBHHH,

Mr/z[M3

. [Ipo3opicth, M

.pH

.NH,"

NO,

NO3

. PO~

o N o g A WP

. Po3unHeHui1 KUCEHb, MI'

O, /,Z[M3

9. % HaCHUYECHHSA

10. bixpomaTHa OKHCITIO-

- 2
BaHiCTh, MT' O /oM

11. BCKs

I, =

CnenudivHi peqyoBuHI




1. Mige

2. uHk

3. Xpom

4. 3amni3o

5. Hadronpoaykru

6. ®enonun
7. CIIAP
|3 =
Tabnuys 2
VY3aranpHeHa OLIIHKa Cy4acHOTO CTaHy SKOCTI BOJIU piuKu
3a cepelHIMU 3HaYECHHIMHU 3a HalTipIMMHI 3HAaYE€HHSAMU
€KOJIOTTYHUX MTOKA3HUKIB €KOJIOTTYHUX MMOKA3HUKIB
Cran 3a Cryninb Kiac Cran 3a Cryninb Kiac
I KAaTeropi€ro | YUCTOTU 3a | sIKOCTI | | KaTeropi€l0 | YUCTOTH 3a AKOCTI
KaTeropiel0 | BOJIU KaTEropi€ro BOIU

7. OcobmmBoOCTI KapTorpadyBaHHs €KOJIOTTYHOI OI[IHKH SIKOCT1 TTOBEPXHEBUX

BOA. OCOOJMBICTIO CTBOPEHHSI CXEMH KapTOrpapiyHUX IMO3HAYEHb EKOJIOT14YHOI

OI_[iHI(I/I IIOBCPXHCBUX BOJ € X CKJIaJaHH:A 3a JaHUMH CIIOCTCPCIKCHDb SIKOCTI BOJ Ha

BIJIMOBITHAX IMyHKTaX KOHTPOJI0. 30ip, 0OpoOKa 1 aHami3 JaHuX

CTaHOBUTD

BEJIUKUN 00csar poOiT. Ha ocHOBI OOYHMCIIEHHS 3BITHHX JIaHMX CIIOCTEPEKEHb 3a

BIJIMOBITHOIO KJACU(IKAINIEI0 SKOCTI BOAM CKIIAMAIOTh TaONHIl €KOJOTI4HOT

OLIIHKHU SIKOCTI MO0 KOXXHOMY MYHKTY KOHTPOJIIO, IPUKJIIAIN SIKAUX HABEIEHI BHUILE, 1




3a BCIMa TIOKa3HUKaMU SKI TependadyeHo BiIOOpa3UTH CKIANAIOTh CXEMY
KapTorpadiuHuX Mo3HAYCHb ( puc.l).

V3arajbHEHHS OLIHOK $IKOCTI BOJ 3a OKPEMUMH IOKa3HUKAMH 3
BU3HAUEHHSM 1HTETpAJIbHUX 3HAYEHb KATEeropid 1 KIaciB SKOCTI BOJl BUKOHYETHCSA
JUIIe Ha OCHOBI aHalli3y IMOKa3HUKIB y Mexkax BianoBiaHux OiokiB. Lle
y3arajJbHEHHS MOJIATa€ Yy BU3HAYEHHI CEpEIHIX 3HAYEHb IS TPbOX OJIOKOBHUX
1HJIeKCIB sikocTi Box (A, b, B).

BusnaueHHs1 y3araJibHEHO1 OLIIHKU SKOCT1 JIJIi TIEBHOT'O BOJHOIO 00'€KTa B
iJI0My a00 JIJIsl OKpEMUX MOTO AUISHOK MOJISTae B 0OUMCIICHH] IHTErpaibHOT0, 800
exosiorivaoro inaekcy (IE). Exomoriuanii iHekc BU3HAYAETHCS 32 (HOPMYIIOF0:

Ig=( Ix++ I5)/3
ne [,— iHmekc 3a0pyaHEeHHS KOMITOHEHTaMHU COJBOBOTO CKIady; Iy — i1HIEKc
Tpodo-canpoOionoriyHuX  (€KOJIOro-CaHITapHUX) TMOKa3HWKIB; lg — 1HJEKC
crienr1YHUX TMTOKAa3HUKIB TOKCUYHOI 1 pajiariiiHol fIii.

KinneBum pesynabTaToM poOOTH € moOynoBa KoJia 3 KaTeropisiMu sKOCTI
BOJM 3a OyJb-IKMMHU MOKa3HWKaMH 1 odgapOyBaHHS y BIIMOBITHUN KOJIP, SKUN
BIJIMIOBITa€ KaTeropisM sKOCTI Bomu. Takok B poOOTI TMOBHHEH OyTH
IpeCTaBICHUNA (parMeHT KapTu, Ha sIKoMy Oyne BiIoOpa)kaTUCs TOCIIKyBaHa

TEPUTOPISL.




Komip Kiac sxocri Kareropii XapakTepucTuKa
BOIH SIKOCTI BOJI 3a AKICTIO
BOIU

Bipro3oBwuit | 1 Biaminni

II 2 Hyxe nobpi
bnaxkutHut 3 Tlo6pi

11 4 3a10BUILHI
Canarosuki 5 [Tocepenni
OpamxeBuit v 6 [Torani
['panaroBuii V 7 Iyxe norani

10
14 13 45 11

- Kareropii sikocTi BoJ1 32 OYIb-SIKUM
MOKAa3HUKOM

A, b, B — bioku nmoka3HHUKIB SIKOCTI TOBEPXHEBUX BOJ:

A — cOTbOBHH CKJIAL;

b — Tpoho-BanpoO100TIYHHI MOKA3HUKH;

B — crienmdivHi MOKa3HUKHA TOKCUYHOI Ta pajiamiiHol il

5,7

3,7:6,3; 5,7 — biiokoB1 1HIEKCH
@ - Exonoriunnii ingexc (Ig)

Puc.1. Cxema xaprorpadiyHuX MO3HAYCHD



JIOJATOK 1.1.

Knacudikaiis sK0cTi HOBEpXHEBUX BOJ CYIII 32 KpUTEpieEM MiHepasi3aiii

Knac skocrti

BOJ [Tpicui Bogm - | Cononysari Bogu - |l Comnoni Bonu - 111
Kareropis I'imora- | Omirora- | 3- o- [Tomira- | Eyranun | YabeTpa-
SIKOCT1 BOJI auaHi-1 | 1uHHI-2 | Me3ora- | mesora | IMHHI-5S | HI-6 raJInHHI-
muHHI-3 | nuHHi-4 7

Bennuuna
Mminepamizami | Menme | 0,51- 1,01- 5,01- 18,01- 30,01- Binpmie
i, 0,50 1,00 5,00 18,0 30,0 40,0 40,0
r/am°, %o

JOJATOK 1.2

Krnacudikariis sKoCTi MOBEpXHEBUX BOJI CYIII 32 KPUTEPISIMU 10HHOTO CKJIaay

Kiac I'iapokapOonathi (C) | Cynsdatsi (S) Xnopuani (Cl)

['pymna Ca Mg Na Ca Mg Na Ca Mg Na

Tun I I Il Iy e Hjl e myl I
1 Il vV vV 11 v v Il




JIOJIATOK 1.3

Knacudikaris sKOCTI MPICHUX TIMNO- Ta OJITOTAIMHHUX BOJA 3a KpPUTEPIsIMU
3a0pyJHCHHSI KOMITOHEHTAMH COJIbOBOTO CKJIATy

Kiac | 1 i v V
SIKOCT1
BOJIH
Kateropis |1 2 3 4 5 6 7
SIKOCTI BOJI
IToxa3Huku, Mr/uM3
CymMa ioHiB | < 500 501-750 | 751- 1001- 1251- 1501- > 2000
1000 1250 1500 2000
Xnopuaun <20 21-30 31-75 76-150 151-200 |201-300 |> 300
Cynsdatun | <50 51-75 76-100 101-150 | 151-200 | 201-300 |> 300
JOIATOK 1.4
Krnacudikartist sIKOCTI COTOHYBATHX [3-ME30TaTMHHUX BOJ 32 KPUTEPIIMU
3a0pyTHEHHSI KOMIIOHEHTAMH COJIbOBOT'O CKJIATy
Knac | I i v V
SIKOCT1 BOJIU
Kareropis
akocTi Bog | 1 2 3 4 5 6 7
IMoxa3uuku, wmr/ I[M3 :
Cyma ioniB | 1000- 1501- 2001- 2501- 3001- 3501- > 4000
1500 2000 2500 3000 3500 4000
Xnopuau <200 201-400 |401-600 |601-800 |801- 1001- > 1200
1000 1200
Cynedatu | <400 401-800 |801-900 |901- 1001- 1101- > 1200
1000 1100 1200




JIOJIATOK 2

Exonoriuna kmacudikariss SKOCTI TOBEPXHEBHX BOA Cymi 3a Tpodo-
carpo010JIOTTYHUMU (€KOJIOTO-CaHITAPHUMH ) KPUTEPISIMHU

Kiac  saxocri | | 1 11 AV Vv

BOJIU

Kareropis

SIKOCTI BOJL 1 5 3 4 5 5 5

Iloka3nukn:

Iizpo¢iznyni:

3aBucii

PETIOBLHIL | <5 5-10 11-20 21-30 31-50 51-100 | >100

MI/oM

[Ipo3opicTs,

M > 1,50 1,00-1,50 |0,65-0,95 |0,50-0,60 |0,35-0,45 |0,20-0,30 |<0,20

Linpoximiuni:

pH 6,9-7,0 6,7-6,8 6,5-6,6 6,3-6,4 6,1-6,2 5,9-6,0 <59
7,1-7,5 7,6-7,9 8,0-8,1 8,2-8,3 8,4-8,5 8,6-8,7 > 8,7

A3zot

aMOHIMHUHN <0,10 0,10-0,20 |0,21-0,30 |0,31-0,50 |0,51-1,00 |1,01-250 |>250

NH,",

MT N/I[M3

A3ot

HITPUTHHHA < 0,002 0,002- 0,006- 0,011- 0,021- 0,051- > 0,100

NO,', 0,005 0,010 0,020 0,050 0,100

MT N/I[M3

A3ot

HITpaTHU <0,20 0,20-0,30 |0,31-0,50 |0,51-0,70 |0,71-1,00 |1,01-2,50 |=>2,50

NOs/,

MT N/I[M3

dochop

PO, <0,015 0,015- 0,031- 0,051- 0,101- 0,201- > 0,300

mr P/ov® 0,030 0,050 0,100 0,200 0,300

Posuynnenuit

KHCEHD, >80 7,6-8,0 7,1-75 6,1-7,0 5,1-6,0 4,0-5,0 <40

MT Oz/JIM3

% nacuyenHs | 96-100 91-96 81-90 71-80 61-70 40-60 <40
101-105 106-110 111-120 121-130 131-140 141-150 ~ 150

Ilepmanra- <30 3,0-5,0 5,1-8,0 8,1-10,0 10,1-15,0 | 15,1-20,0 |>20,0

HaTHa OKHUC-

JIFOBAHICTh,

mr O%/n

bixpomaTtHa

OKUCIIIOBA- <9 9-15 16-25 26-30 31-40 41-60 > 60

HICTB,




mr O/

BCKs,

mr O%/i <10 1,0-1,6 1,7-2,1 2,2-4,0 4,1-7,0 7,1-12,0 > 12

I'izpoGiosorivHi:

biomaca

¢iTorank- <0,5 0,5-1,0 1,1-2,0 2,1-5,0 5,1-10,0 10,1-50,0 |>50,0

TOHY,

MF/;[M3

Innexc

camoounmie- | 1,0 0,9 0,8 0,7 0,6 0,5 <0,5

HHSI-CaMO- 1,1 1,2 1,3-1,5 1,6-2,0 2,1-25 ~25

3a0pyaHe-

HHA (A/R)

BakTteopoJioriuni:

UrcenbHICTh

0ak- <0,5 0,5-1,5 1,6-2,5 2,6-5,0 5,1-7,0 7,1-10,0 > 10,0

Tepio-

IUTAHKTOHY,

MJTH. KI1/CM°

YucenbHICTh

ca- <10 1,0-3,0 3,1-5,0 5,1-10,0 10,1-25,0 | 25,1-100,0 | > 100,0

podiTHUX -

Oakrepiii,

THC.KII/CM®

Bioinaukanis canpo6HocTi (iHgekc canpodHOCTi)

3a  Ilantne-

Bykkom <1,0 1,0-1,5 1,6-2,0 2,1-2,5 2,6-3,0 3,1-3,5 > 3,5

3a ['ynnaii-

tom-Yitneem | 1,0-20 21-45 46-60 61-70 71-80 81-90 91-100
Outirocanpo6Hi B-Me30canpobHi 0L-Me30CanpooHi omican-

CarnpoOHicTh poOHI
[3-omiro- OL-OJIIro- [3’-me30- o’ -Me30- ’-me30- | o’ -Me30- | Toiican-
canpoOHi | campoOHi | canpoOHi | canpoOHi | canpoOni | canpobui | poOHI

TpoduicTs Ouiro- [omni- I'inep-
Tpo(Hi Me3zoTtpodHi EBTpodHi TpoHi TpoHi

(mepeBaxa- Ouniro-

YUii THIT) Tpo(Hi, Mes3o- Meso- EBtpodni | EBnomi- [omni- lNnep-
oJiro-mMe- | TpodHi eBTpodHi TpodHi TpodHi TpodHi
30TpoGHI




JIOJIATOK 3

Exosnoriuna kinacudikarisi SKOCTI TOBEPXHEBUX BOJ CYIII 32 KPUTEPISIMH BMICTY

crieniuGp1YHUX PEUOBUH TOKCUYHOT Ta paaiariifiHoi Jaii

Kitac sixocti Boju | | 1 1 v V
Kareropis sxocri | 1 2 3 4 5 6 7
BO/JI
IMoxa3uuku, Mr /IIM3:
PryThb <0,02 0,02-0,05 | 0,06-0,20 | 0,21-0,50 | 0,51-1,00 | 1,01-2,50 | >2,5
Kammiii <0,1 0,1 0,2 0,3-0,5 0,6-1,5 1,6-5,0 >5,0
Mins <1 1 2 3-10 11-25 26-50 > 50
[uuk <10 10-15 16-20 21-50 51-100 101-200 | > 200
Caunenp <2 2-5 6-10 11-20 21-50 51-100 > 100
Xpom <2 2-3 4-5 6-10 11-25 26-50 > 50
Hikenp <1 1-5 6-10 11-20 21-50 51-100 > 100
Muiir’ ik <1 1-3 4-5 6-15 16-25 26-35 > 35
3amizo (3aranmpHe) | < 50 50-75 76-100 101-500 | 501-1000 | 1001- > 2500
2500

Mapranens <10 10-25 26-50 51-100 101-500 | 501-1250 | > 1250
dropuau <100 100-125 | 126-150 | 151-200 | 201-500 | 501-1000 | > 1000
Lianigu 0 1-5 6-10 11-25 26-50 51-100 > 100
Hagromponyk- <10 10-25 26-50 51-100 101-200 | 201-300 | > 300
TH
®enomu (nerki) |0 <1 1 2 3-5 6-20 > 20
CIIAP 0 <10 10-20 21-50 51-100 101-250 | > 250
Apcen <1 1-5 6-15 16-25 26-35 36-50 > 50
®docdopranivxi
MEeCTULIHIN 0 <1 1-3 4-10 11-25 26-50 > 50
(Tiodhoc)

>
CymapHa <0,44 . 044 -|(05 -|{(@O76 -|(@11 -1 (151 -
B-aKTHBHICTB 10 0,5 0,7 1,0) 1,5) 0,55

10" 10" 10 10 10"

WG, P Z
B37Cs Z Z




JIOJIATOK 4

Knacu ta kareropii SIKOCTI MOBEPXHEBUX BOJ Y KpaiHH 3a

EKOJIOTTYHOIO KJ1acudikarliero

Kmac  sxocTi | | I 11 v \Y/
BOJM
Kareropis 1 2 3 4 5 6 7
SIKOCT1 BOJIH
Haza knaciB 1| Bigminsi Jo6pi 3a10BUIbHI [loran | dyxe
KaTeropiu 1 MOTaHi
SKOCTI BoAM 3a | BigminHi Hyx | Ho6pi | 3amo- |Iloce- |Iloram | dyxe
iX cTaHOM e BUIBHI | peaHi 1 MOTaHi
00p
1

Hassa kimaciB 1 | Jlyxe uuncti | HUucri 3a0pyaHeH1 bpynn | yxe
KaTeropii 1 OpyaHi
SKOCT1 BOJIU 32
cryneneMm  ix | Jyxe uucti | Uuct | Hocute | CnaOko | [Tomip- | bpynu | Hyxe
YUCTOTH 1 YUCTI 3a0pyn | HO 1 OpyaHi
(3a0pyiHEHOCT - HeH1 | 3a0pya-
1) HEHI
TpoduicTs Omnirotpod | MezotpodHi EBToTpodHi [Tom- | I'imep-

- HI TpodH | TpodHI

1

(nepeBaxkaroun | Onmirotpod- Me3zo- | EBto- | EBmomi- | [Tomi- | I'imep-
1 THN) Meso- eBTpod | TpodHi | TpodHI |TpodH | TpodHI

HI -  OJlirOMe- | Hi 1

Tpod-

30TpoHI Hi

OmnirocanpoOHi B-me3ocampobHi | a--me3ocanpobni | [lomicamnpo

OH1

CanpoOHicTh | B-omiro- | oi-omiro- | 3’- o’- B- o’’- [Tomicanpo

canpoOH | canpoOH | Me30- | Me30- | Me30- | Me3oca | OHi

1 1 carpo6 | canpo6 | canpol | -

H Hi Hi poOHI




3.1.2 JlaGopaTopHa podota Ne 2
Tema: Po3paxyHok inaekcy 3a0pyaHeHOCTi MOBEPXHEBUX BO/I

Metoauka OIIHKK SIKOCTI BOAM 3a 1HJAEKCOM 3abpynaHeHocti Boau (I3B)
Oyna peKOMEHJOBaHA /I BUKOPUCTAHHS MiaposnioMm [lepxkkomrimpomery. lle
OJIHA 3 HAUMPOCTIMIMX METOJAUK KOMITJIEKCHOI OI[IHKU SIKOCT1 BOJIH.

3micm pobomu

1. BusHauuTH iHAECKC 3a0pyTHEHOCTI BO/I.

2. BuzHauuTu KJac SIKOCTI MOBEPXHEBUX BOJI.

3. JlaTm anami3 SKOCTI MOBEPXHEBUX BOJI.

Bukonanns pobomu

1. Po3paxyHOK 1HJEKCY 3a0py/THEHHS JJisi IOBEPXHEBUX BOJI BUKOHYETHCS
JIMIIE 32 MEeBHOI KUIBKOCTI IHIPEIIEHTIB. 3a PEe3ylbTaTaMH aHaNI31B 32 KOKHHUM 3
MOKa3HUKIB BUPAXOBYEThCS cepeaHe apudmeTnune 3HadeHHs. KiIbKiCcTh aHami31B
JUTSl BU3HAUYEHHSI CEPEIHHOTO 3HAYCHHS MOBHHHA OyTH HE MEHIIE YOTUPHOX. J[7st
MOBEPXHEBUX BOJ KUIBKICTh MOKAa3HHUKIB, sika Oeperbca Ayid po3paxyHKy 3B,
MOBHMHHA OYTH HE MEHIIOI0 6 HE3aJeXHO Bl TOTO, 4M nepeBuiytoTh BoHu ['JIK,
Yyl Hi, ajie HEOOXiMHO OOOB'S3KOBO BKJIKOYUTH po3uMHHMI KuceHb Ta bCKs.Y
[IJIOMY TIOKQ3HUKH BUOMPAIOTHCA HE3aJeKHO  BIJl  JIIMITYIOUOi  O3HAKU
IIKIJJIMBOCTI, 3a PIBHUX KOHIEHTpAIlii T[OKAa3HUKIB TIepeBara HaJlaeTbCs
pEYOBHHAM, SIKI MAlOTh TOKCUKOJOTIYHY O3HAKy IIKIJIUBOCTI. [0 X MOKa3HUKIB
BIIHOCSITH: a30T AaMOHIMHHM, a30T HITPUTHUM, HAPTONPOAYKTH, (HEHOIIH,
po3unHeHuit kucenb, bCKs.

Cepennto konmentparito (C) a3oTy aMOHIMHOTO, a30Ty HITPATHOTO,
HaQTOMPOAYKTIB 1 (DEHOMIB TOPIBHIOEMO 3 1X TPAaHUYHO JIONMyCTUMHUMHU

KOHIIeHTpartlisiMu ( Tab.1).



Ta0mums 1

I'panuuno oonycmumi konyenmpayii

[Toka3HuK [ IK(Mr/am°)
A30T aMOHIMHUHI 0,39

A30T HITPUTHUU 0,02
Hadronpoaykru 0,05

denonmu 0,001

Cepenne 3nauenns bCKs (C) mopiBHIOeMO 3 BianoBigHuMU HopMmamu (H)
3a cruiBBigHOMIEHHsIM C (Tab. 2.):
H
Tabmuis 2
Hopmamueu ons BCKs npu pospaxyukax [3B
BCKs(Mr Op/mm° ) Hopmarus, (Mr O, /am°)

J{o 3 BKJIIOYHO 3
3-15 2
ITonang 15 1

CepenHs KOHIICHTpAIlisl PO3YMHEHOTO KHUCHIO OIIIHIOETHCS , SK CITIBBIIHOIICHHS
BEJIMYMHU PO3YMHEHOT0 KHCHIO, 0 NpuiiMaeThes 3a HopMmatus (H), 10 cepennboi
KOHLIEHTpawii po3unHeHoro kucHto (C).

CxiamaeMo 3Ha4Y€HHS BCIX IIECTH MOKa3HMKIB, BupaxkeHi yepe3 ['JIK abo
HopmatuB. OnepxaHe CyMapHe 3HauY€HHs IiIuMo Ha 6 1 Bu3Havyaemo I3B. V pasi
BIJICYTHOCTI y BOJ1 HaTOMpOAYKTIB ab0 (EHOTIB CyMapHE 3HAUYECHHS TaKOXK
IIATHECA HA 6 .

SIKIo mpHM  PO3paxyHKY CepeaHbOAPU(METUIHOTO BUKOPHCTOBYBAINCS
3HAYCHHS, SIKI BUXOJATH 32 MEXI 3BMYAHHOTO PSAAY CHOCTEPEXKEHb, TO Y TEKCTI
NMOBUHHA OyTH BIJNOBiAHA MpuMiTKa. Ha BinMiHY BiJ IHIIMX TOKa3HUKIB,IJIS
PO3YMHEHOr0 KHCHIO TMpu po3paxyHkax I[3B Oeperbcst CHiBBIIHOILIECHHS

HOpPMAaTHB/pealibHa KOHIIEHTpaIlis (Tadu. 3).



Ta6auys 3
Hopmamusu ons pozuunenoco kucrhio npu pospaxyukax 13B

Po3unnenuii KuceHb, Mr/am3 Hopwmatus, Mr/m°

Ionax 6 6

Menme 6-5 12
Meunie 5-4 20
Mewniue 4-3 30
Meunie 3-2 40
Menie 2-1 50
Menmre 1-0 60

Pospaxynoxk I3B mosxHa BecTu y ¢popmi Tabnuili 4.

Tabmuws 4
Pe3y/bTaTu pO3paxyHKy cepeaHbopiuaux 13B
IS PIYKA oiIs
Cepenns
TToKa3HUKH KOHHGHTpsaﬂi’I I'IK Cuissingnomenust C/TJIK
MI/ oM

A30T aMOHIHUHI

A3OT HITpUTHUI

Hadronpoaykru

denonu

BCKs

Po3unnenuit kuceHp

CymMa criBBiTHOIICHB

I3B

Kitac skocri Boau

2. [Ticns Toro, sik po3paxoBano [3B, HE0OXiTHO BUBHAUUTH KJIAC SKOCTI BOJIH.

Kiac sxocTti Boau - 11e piBHI SKOCTI BOJI, BCTAHOBJICHI 3a 1HTEpBaJlaMH
YUCJIOBUX 3HAYCHb MOKA3HUKIB iX CKJIQTy 1 BJACTUBOCTEH.

Cryninp ynuctoTH (a00 3a0pyTHEHHS) XapaKTEPU3y€E€ThCSI TAKUMU KJIaCaMH

SAKOCTI BOJ (Tabu1. 5).




Tabmurs 5

Kpumepii ouinku akocmi 600 3a I3B

Kiac saxocti Boau TexkcToBui Bemnunna 3B
OITHC
I Jlyxe uncra <0,3
1 Yucra >0,3-1
i [TomipHo >1-2,5
3a0pyaHeHa
A\ 3abpynHeHa > 2.5-4
V bpynna >4-6
VI Jlyxe OpynHa >6-10
VI HanzBuygaitHo >10
OpynHa

Jlo mepuioro Kiacy HajeXxaThb BOJIM, 110 B MIHIMAJIbHII Mipi BIA4yBalOTh
aHTPOIOTEHHI HaBaHTaXKEHHS. ['17IpoxiMiyHI 1 T11po010JIOTIYHI TOKA3HUKH ITUX BO/T
OJIM3bKI1 10 IPUPOJHUX 3HAYEHb JIJISl IaHOTO PETIiOHY.

JUiss BOI JApyroro Kiacy XapakTepHl T€BHI 3MIHM TIOpPIBHSHO 3
MPUPOIHUMHU, OJTHAK 111 3MIHU HE TIOPYIIYIOTh €KOJIOT1YHOT PIBHOBATH.

Jlo TpeThoro kiacy BIIHOCATH BOJM, SIKI 3HAXOASATHCA M 3HAYHUM
aHTPOIMOT€HHUM BIUIMBOM, PIBEHb SKOTO OJU3bKUN O MEXKI CTIMKOCTI €KOCUCTEM.

Boau yeTBepTOro-cboMoro kiacy - 1€ BOAM 3 MOPYIIEHUMHU €KOJOTTYHUMHU
napameTpaMH, iX €KOJIOTTYHUI CTaH OLIHIOETHCS SIK €KOJIOTITYHUM perpec .

3.Ilpu mpoBeneHl aHai3zy SKOCTI BOJ CJiJl 3BEPHYTH YBary Ha XapakTep
3MIHM SIKOCTI BOJl y 4Yaci, THOB’si3aTW HOro 3 BOJHICTIO PIYKH, yMOBaMu ii
JKUBJICHHS, @ TAKOXK 13 XapaKTepoOM TOCIOAApChKOi MISNIBHOCTI B OaceiiHi. Yka3aTu

OCHOBHI 3a0pyHIOBaUl Ta MPUYWHHM MOTIPIICHHS SKOCT1 BO/I.

3anumanns 05 camonepesipku.
1. Jlaiite BusHaueHHs [3B.
2. SIx mpoBoauThCs po3paxyHok [3B?
3. o Take I'JIK?

4, JlaWiTe XapaKTepUCTHUKY KJIACIB IKOCT1 BOJIU.






