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3ATAJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYyaJIbHICTh TeMH. YBara CBITOBOI TPOMaJICBKOCTI O OpPTaHIvyHOI MPOAYKIIii
HEYXUJILHO 3pocTae. Take cTaBieHHS 3yMOBIIEHO HE JIMIIE TYpOOTOIO MPO HABKOJIUIITHE
CEpelloBUIIE, a U MIKIyBaHHSM MPO BIACHE 3/I0POB’sl. YKpaiHa HE CTOITh OCTOPOHbB M€l
TEHJICHIIli, TOMY BHPOOHHMIITBO OPTraHIYHOI NPOAYKIIi € aKTyaJdbHUM ISl HAIIOl
nepkaBu. BITUYM3HSHUN CHOKHMBA4 CTa€ OOEPEKHIIMKUM Ta BUMOTJIUBIIIMM MPU BUOOPI
IPOJAYKTIB XapdyyBaHHSA. SIK HACHIJOK, 3pOCTAa€ KIUIbKICTh BUPOOHHMKIB IPOJYKTIB
OpPraHIYHOTO MOXOJIKEHHS.

3a Bu3HaueHHsM MixkHaponHoi Qenepamii 3  PO3BUTKY  OPraHigYHOTO
3emnepobctBa (IFOAM) opraniune 3emiepoOCTBO 00’€AHYE BCi CHUCTEMH, SIKi
MIITPUMYIOTh €KOJIOT1YHO -, COI[laJlbHO - Ta €KOHOMIYHO JOIIbHE BHPOOHUIITBO
CUIBCHKOTOCTIONAPChKOT  TpOoAyKuii. OpraHiuHe 3eMJIEpOOCTBO CYTTEBO 3MEHIIYE
BUKOPUCTAaHHSA 30BHIINIHIX (aKTOpiB BUPOOHHMIITBA (PECYpCIB) LUIAXOM OOMEKEHHS
3aCTOCYBaHHS  CHHTE30BAaHUX  XIMIYHMM  [UISXOM  JOOpHB, TMECTULHUIIB 1
(dapmmnpenapariB. 3aMiCTh I[OTO JIS MIABUILECHHS BPOXKAiB 1 JJIs 3aXUCTy POCIUH
BUKOPHUCTOBYIOTBCSI ~arpOTEXHOJIOTIYHI 3aXOAM HPHUPOAHOro Xxapakrepy. OTxe,
OpraHiyHa - 1€  MPOJYKLIsS arpornpoMUCIOBOIO KOMIUIEKCY sIKa BHPOILYETHCS,
nepepoOseTbCs, TPAHCHOPTYEThCS, 30€piraeTbCs Ta peai3yeTbcs 3 BpaxXyBaHHIM
3aKOHIB IpUpoU. B Haml yac 111 3aKOHU NMOBUHHI JTOMOBHIOBATHCH L€ i HOPMATHUBHO —
IIPAaBOBMMM HAalllOHATbHUMH JOKyMeHTamu. Tak, y kpaiHax 3axigHoi Ta CXiIHOI
€pponu, CIIA, a Takox y AesSKHX KpaiHaxX 13 MEepPexiHOI €KOHOMIKOK pPO3pO0JIEHO
3aKOHOJIaBuy 0a3y M BIPOBAIKEHO y BHPOOHMIITBO Pi3HI HANPSIMHU aJIbTEPHATUBHOIO
CITBCBKOTO TOCIOAApPCTBA, SKI TMIJJISATAIOTh JEPKABHOMY KOHTPOJIIO Ta HarsIay.
IcHyroua B YkpaiHi cucTeMa KOHTPOJIIO OPraHIYHOTO BUPOOHUITBA € HEJOCKOHAIOKO 1
HE CIIOHYKa€e J0 pe3yJbTaTUBHOTO Ta €()EKTUBHOIO (PYHKI[IOHYBaHHS TaKHX
rocrnogapct. [I[pyynHu HACTYyMHI:

- BIJICYTHS HalllOHaJIbHA cUCcTeMa cepTUdIKallli OPraHiuHOro BUPOOHUIITBA, TOMY
YKpaiHCbKi BUPOOHUKH 3MYIIEHI 3BEPTATUCh JO 3aKOPJOHHUX OpraHizamii 3
OLIIHIOBAHHS B1AMIOBIIHOCTI;

- HEe pO3po0JieHI HaI[lOHAJIIbHI HOPMATHUBHI JOKYMEHTH IIOJAO OPTaHidHOTO
BUPOOHMIITBA, BHACIIJIOK YOr0 BIAHOCMHU B cdepi BUPOOHUIITBA, MEPEPOOKU Ta
peaizaliii opraniyHol IPOAYKINi 3aAJUIIAIOTHCS JI0C1 HE BPETYJIbOBAHUMU;

- BiACYTHI, a00 (opMajbHO ICHYIOTH TEXHIYHI CKJIaJJOBI CHCTEMHU KOHTPOJIIO
OpraHIYHOTO BUPOOHUIITBA, MPUUHATOI B KpaiHax €Bporneiicbkoro Corozy (€C).

OTxe, 0COOMMBO aKTyaJIbHUM [UJISl PO3BUTKY BITUM3HSHOI CUCTEMH KOHTPOJIIO
OpraHiYHOTO0 BHUPOOHUIITBA € BJIOCKOHAJICHHS BHUMOT JI0 OPraHiyHOI MPOAYKIIIi,
BU3HAYCHHS HAI[IOHAJTLHUX OCOOJMBOCTEH Ta 3acaJl MOHITOPHUHTY.

3B'130K p0o00TH 3 HAYKOBMMH NIPOrpaMaMHu, IVIAHAMH, TEMAMH

Tema aucepraniifiHOi poOOTH BIJNOBIJA€ HAYKOBOMY Hampsmy Kadeapu
METpOJIOTi, cTraHmapTu3auii Ta  ceptudikauii  HarloHaribHOro  yHIBEpCUTETY
«JIpBiBChbKA TOJIITEXHIKa» a TaKOX TEMaTHIll HAayKOBO-IOCIITHUX pOOIT Kadempu:
JEepXKOIOKETHOI ~ HAyKOBO-IOCHITHOI  poOoTH  «DOpMyBaHHS  TEOPETHUHUX 1
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HOPMAaTUBHHX 3acaji, po3po0Ka HETPATUILIIMHUX METOJIUK Ta 3aCO0IB OIIHIOBAHHS PIBHS
akocTi mpoxaykuii» (peectpamiinuit Ne0107U001110), nepxOromKeTHOI HAYKOBO-
nociigHol poOoTH «Po3po0eHHsT Ta MOCTIKEHHST HOBUX METOJIB 1 3ac00iB eKcmpec-
KOHTPOJIIO ~ XapaKTEPUCTHK SKOCTI Ta  OE3MeYHOCTI  MPOAYKIil  (PEYOBHH)»
(peectpamiitauit = NeO110U001097), xadenpanpHOi  HAyKOBO-AOCHITHOI  POOOTH
«PO3BUTOK ~ HOpPMATMBHO-TEXHIYHOTO  3a0€3MEYEHHS  CHUCTEMH  OPTaHIvYHOTO
BUpOOHUITBAY (peectpauiiinuil Ne 0116U006724).

Merta i 3aBIaHHSA 1OCJIi/I2KEHHS:

Meroto aucepraiiitHoi poOOTH € BJOCKOHAJIEHHS HOPMATHUBHOTO Ta TEXHIYHOTO
3a0e3ne4YeHHs] BUPOOHUIITBA OPraHiuHOi NPOAYKIi. [ DOCATHEHHS MOCTaBJICHOI B
po0OOTI METH HEOOX1THO BUPIIIMTH TaKi 3aBJIaHHS:

— TIpOaHaI3yBaTH NMPOOJEMaTUKY B cepl BUpOOHUIITBA OPTaHIYHOI MPOIYKIIiT B
VYkpaiHi Ta cpopMyBaTh OCHOBHI ACIEKTH BJOCKOHAJIEHHSI CUCTEMHU HOTO KOHTPOJIIO 3
BpaxyBaHHSIM MIXXHApOJHOTO JOCBIYy Ta CBITOBUX TEHEHIIIN;

— 3IIMCHUTH KJjacu(IKalilo OpraHiyHol NPOAYKIIi, 1i NOKa3HHUKIB SKOCTI 1
METO/IB X KOHTPOJIIO Ta BU3HAYUTH YMOBH iX BUKOPHUCTAHHS,

— Ha OCHOBI €KCHEPUMEHTAIBHUX JOCTIKEHb C(hOPMYBATH PEKOMEHAIIIT 111070
HOPMYBaHHS OCHOBHUX XapaKTEPUCTUK OPTraHIuHOT MPOIYKITIi;

— EKCIIEPUMEHTAIBHO JIOCTIIUTU 3aTE€KHICTh (HI3UKO-XIMIYHUX Ta €NEKTPUUHUX
BJIACTUBOCTEN PI3HUX THUIIIB IPYHTY, Ha OCHOBI YOro 3alpoONOHYBAaTH METOJ
aJMITaHCHOTO KapTorpadyBaHHs 3€MeJib, MPU3HAYECHUX JJIs1 OPTaHIuHOTO BUPOOHUIITBA,
3 METOK BJIOCKOHAJEHHS TEXHIYHOI CKJIaJ0BOi (DYHKIIOHYBaHHS CHCTEMH KHOTO
KOHTPOJIIO;

— Ha OCHOBI MOJICTIIOBAHHS CHUTHAIIB EJIEKTPOXIMIYHMX CHUCTEM, JOCIHIIUTH
OCOOJIMBOCTI CTBOPEHHS €JEKTPOXIMIYHHUX MPHUCTPOIB JIJIsI OTMIEPATUBHOTO MOHITOPUHTY
3eMeJIb OPTaHIYHOTO MPU3HAYCHHS.

O06’€eKT D0C/IIKEHHsI: TTPOIIEC HOPMYBAHHS TEXHIYHOTO 3a0€3MEeUeHHs CUCTEMU
OpraHIYHOTO0 BUPOOHHMIITBA.

Ilpeamer nocCaixKeHHsI: BJIOCKOHAJIEHHS CHUCTEMU HOPMATUBHO-TEXHIUYHOIO
3a0e3ne4eHHs] BUPOOHUIITBA T4 KOHTPOJIIO OpPraHivyHOI MPOAYKIIi.

MeTtoau nociaigxeHHsi. 3aBAaHHs, IIOCTaBJICHI B poOOTi, BUPINIyBaIM 3a
JIOTIOMOTOI0 TEOPETUYHUX Ta EKCIEPUMEHTAIBHUX METOJIB AochimkeHb. Ilim dyac
TEOPETHYHUX JOCTIIKCHh BUKOPUCTOBYBAJINCS METOAM CTAaTUCTUYHOTO aHAII3Yy,
CUCTEMHOTO aHali3y, KOpeJsLIHHOIO aHaji3y Ta Teopli KBajgimMeTpii. EkcneprumeHTanbHi
JOCIIIKEHHS! BUKOHYBAJIUCh 3 BHUKOPHUCTAHHSIM CJIICKTPUYHUX Ta ONTUYHUX METOMIIB
BUMIPIOBaHb, a iX pE3yJbTaTh OMPAIbOBYBAINCH 13 3aCTOCYBAaHHSAM MPUKIATHUX
mporpaMHuX makeTiB, a came: «Microsoft Office Excel», «Mathcad 14», «OriginPro
9.1», «Visioy.

HaykoBa HOBH3HA oJep:KaHUX pe3yJabTaTiB. Y poOOTI OTpUMaHI HACTYITHI
HAyKOBI1 pe3yNbTaTu:

1. Pospobneno cucremy knacudikamiiHux KpuTepliB a1 00’€eKTiB

OpraHiyHOr0 BUPOOHHIITBA, IX MOKA3HUKIB AKOCTI Ta METOMAIB iX BU3HAYCHHS, IO

A€ MOJKJIMBICTh 3IIMCHUTH ONTHMAJIbHHA BHOIP METOMIB KOHTPOJIIO IIHX
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MOKa3HHUKIB SIKOCTI I KOHKPETHOI OpraHiuyHOi MpPOAYKIT 3a BCTAHOBJICHHX
YMOB.

2.  3ampomoHOBaHO MPUHIUIHN HOPMYBaHHS 3HaY€Hb MOKA3HHUKIB SKOCTI
TOTOBOi OpraHi4HOi NPOAYKIII Ha OCHOBI 3alpOBAKEHHS EKOJOTIYHO
JOTMYCTUMOI KOHIICHTpAIlil MIKIJIMBUX PEYOBUH, BUKOPUCTAHHS SKHUX JO3BOJISIE
dbopmatizyBaTH MpoIiec ii KOHTPOJIIO.

3. Bmepme po3pobieHo 3a pe3ynbTaTaMH  EKCIIEPUMEHTAThHUX
JOCTIPKeHb MaTeMaTH4HI MOJENl JUIs KOHTPOJIIO PI3HUX THUIIIB IPYHTIB 3a
CJIEKTPUYHUMHU TapaMeTpaMu aJMITaHCy, apIYMEHTAMH SIKUX € OCHOBHI (pi3MKO-
XIMIYHI TOKa3HUKHU TIPYHTIB, 3aCTOCYBaHHS SKHX CHpHSIE  II1JBUILCHHIO
eekTUBHOCTI  (YHKI[IOHYBaHHsS  1H(OpMaIiiiHOI CHCTEeMH  MOHITOPHUHTY
OpraHIYHOTO BUPOOHUIITBA Ha OCHOBI 3I1CHEHHSA aMITaHCHOT'O
KapTorpadyBaHHs.

4. BusBieHO Ha OCHOBI MOJIEIIOBAHHS CHUTHAJIB EJIEKTPOXIMIYHUX
CUCTEM HM3KY OCOOJIMBOCTEW, BpPaxyBaHHs SIKUX JA€ MOMJIMBICTb 3[1HCHUTU
BIJIMOBIHI KOPUTYBaJIbHI i1 1010 MiHIMI3aIlli BIUIMBY HECTPUSITIIMBUX SIBUII Y
CUCTEMI TIEpBUHHUN MEPETBOPIOBAY - O0’€KT IMiJ Yac KOHTPOJIO IMOKa3HUKIB
SAKOCTI IPYHTIB €JEKTPOXIMIYHUMHU MpUiafaMd, Ta TMPAaBUIbHO MII0OUpATH
KOHCTPYKTHBHI NapaMeTpy NPUIIaAiB B 3aJIEKHOCTI BlJ OCOOIMBOCTEN CaMOro
o0’eKkTa Ta YMOB MPOBEIEHHS KOHTPOJbHUX BHUIIPOOYBaHb OPraHIvHOTO
BUPOOHMIITBA.

[IpakTU4He 3HAYEHHS OJleP:KAHUX Pe3yJIbTATIB:

1.  Po3pobneni B pobotTi kputepii dhopmyBaHHS KiIacudiKaTOpIB IS
00’€KTIB OPraHiYHOTO BHPOOHHUIITBA, iX IIOKA3HUKIB SKOCTI Ta METOMAIB iX
BU3HAYCHHS JAI0Th 3MOTY €(DEKTUBHO BUOMPATH METOAM BU3HAUCHHS MOKA3HUKIB
SKOCTI.

2. BusnauenHs ekonorigyHo-gonyctumoi konmentpamii  (EIK), sk
no0yTky rpannyHo aomnyctumoi konmentpanii (I'IK) nHa xoedimient K, sxuit
MOKa3y€e y CKUIbKM pa3iB (akTU4YHE 3HAuYeHHA (MPHUPOAHE) KOHLEHTpauii €
MeHmuM 3a ['IK, no3Bosisie HOpMyBaTH 3HAYEHHS MOKA3HUKIB SIKOCTI TOTOBOI
OpraHiYHOi MPOJAYKLIi Ta MOPIBHIOBAaTH iX 3 AHAJIOTIYHOI HEOPraHIYHOKO
MPOAYKILIELO.

3. BcraHOBneHI Ha OCHOBI €KCIIEPUMEHTAIBHUX JOCIIIKEHb €KOJIOTO-
TOKCHKOJIOTIUHI TOKa3HUKHU [IJI1 OPraHIYHUX COKIB JO3BOJISIOTH BJIOCKOHAIHMTH
OpoLeAypY KOHTPOJIIO BXKE€ 3a TOTOBOIO OPraHIYHOI MPOAYKIIEI, IO €
BOKJIMBUM JIJ1s1 3a0€3MEUEHHSI 3a]J0BOJICHOCTI BUMOT criokuBadiB. e mae 3mory
pPO3pOOHMTH peKOMEHJAIlli I TOKpallaHHS BITYM3HIHOTO HOPMATHBHOTO
3a0€3MeUYeHHs] B Taly3l OPraHidHOrO0 BUPOOHHUIITBA HA TMPHUKIAII TOTOBOI
OpPraHiyHOi MPOJYKIlli, 3alpONOHYBABIIM MPOEKT HAalIOHAIBHOTO CTaHIAPTY
XXXX:2017 «Coxu opraniuHi. ATOMHO aOCOpOIIMHMK MeTOJ BH3HAYCHHS
TOKCUYHUX €JICMEHTIBY.

4.  OrpumaHi MaTeMaTHU4HI  MOJENl  3aJEeXKHOCTI  EJIEKTPUYHUX
napaMeTpiB TPYHTIB BiJi YMOB IPOBEJEHHS BHUMIPIOBaHb J03BOJISIOTH OIUCATH
HEOOXITHUHM Jiama3oH 3MiH MapaMeTpiB KOHTPOJIbOBAHOIO OO0’€KTa Mij Yac
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3MIMCHEHHS aIMITAaHCHOTO KapTorpadyBaHHS 3eMeib JJIi MOTped OpraHIvHOIO

BHUPOOHUIITBA.

OTtpuMaHni B po0OTi pe3yabTaTH MOXKYTh OyTH anpoOOBaHi B MEXKax MIANPUEMCTB,
AK1 3aiiMalOTbCS BUTOTOBJICHHSM OpraHiyHOi mpoaykiii. HaykoBi mosokeHHS Ta
BHUCHOBKHU JAHCEpTallii BUKOpUCTOBYIOThC y T30B «S06nyneBuit map». Oxpim TOTO,
pe3yibTaTH HAyKOBOI POOOTH 3aCTOCOBYIOTHCA Y HaBUaJbHOMY TIpoleci Kadeapu
MeTpoJIorii, cTanaapTu3allii Ta ceprudikamii HamionansHoro yniBepcurety «JIbBiBCbka
MOJIITEXHIKA» MpH BHUKIaMaHHI aucuuiunid «llpunmaam Ta MeToaw BHMIpIOBaHb B
OKpPEMHUX Tally3sIX MPOMHUCIOBOCTI», «MeTpooris, cTaHaapTU3allis Ta cepTUdIKaIis,
«Di3uK0-XIMIYHI BHUMIPIOBAaHHS» Ta 3HAWILIM BIIOOpaXEHHS Y KypCOBOMY Ta
JTUTUIOMHOMY MPOEKTYBaHHI.

Oco0uctuii BHecOK 3100yBada. YCi OCHOBHI HAayKOBl1 pe3yJbTaTH OTPUMAHO
aBTOPOM CaMOCTIHHO. Y JpPYKOBaHMX TMpalsix, OMYyOJIKOBaHUX Yy CIIBaBTOPCTBI,
JAMCEPTaHTy HaiekaTh: [1] - NpOBEACHHHSA EKCIEPUMEHTAIBHUX JOCTIKCHD 10
BU3HAYCHHIO KUCIIOTHOCTI IPYHTIB 32 CJICKTPUYHUMH Iapamerpamu, [2] - 3miiicHeHHS
CUHTE3y C€KBIBAJEHTHUX CXE€M EJEKTPOXIMIYHMX CHUCTEM THUIy TMEpPBUHHUUI
MEPETBOPIOBAY - HU3BKOOMHHUH 00’€KT HEENEKTPUYHOI MPUPOAM HAa OCHOBI aHami3y
IMIIEIAHCHUX CIIEKTPIB B PI3HUX YACTOTHUX Jialla30HaX Ta JUIsl PI3HUX KOHIIEHTpaIii
ux 00’exTiB, [3] - mpoBeeHHS onTHMI3alii mpoueaypu KaprorpadyBaHHS IPYHTIB 3a
anMiTaHcoM, [4] - mpoBeneHHsI eKCTIEPUMEHTAIBHUX JIOCIIIKEHb BU3HAYCHHS BAYKKUX
MeTaJiB B OPraHiuHIi MPOAYKIIii Ta GOopMyBaHHS MPOMO3UIIIT IIIOJI0 CTBOPEHHS CIIOCO0Y
HOPMYBaHHSl TOKAa3HHMKIB SKOCTI opraHiuHol mnpoxykiii, [5] - mnpoBeneHHS
EKCIIEpUMEHTAJILHUX JIOCHIPKEHb METO/IB BU3HAuUeHHsA (anbcudikamii mpoaykiii 3
BUKOPHUCTaHHSM aJMITAaHCHOTO METOAY BHMMIpIOBaHb, [6] - po3poOieHHS MPOMO3MIIil
1010 ceptuikarlii opraniyHoi NPOAYKIIi B YKpaiHi.

Anpobauia pe3yabTatiB po60oTH. OCHOBHI  TCOPETHYHI  IOJOKCHHS 1
pe3ynbTaTH JaucepTaIliiHoi poOOTH BUCBITIECHO 1 00roBopeHo Ha 11 MiKHapOIHUX
Ta BCEYKpaiHCHKMX HAyKOBO-TEXHIYHMX KOH(EpEeHIisAX 1 ceMiHapax, a came. 67/-mii
CTYJIEHTChbKI  HAyKOBO-TEXHIYHIA  KOH(pepeHuii, HaiionanpHuii  yHIBEpcUTET
«JIpBiBChKa TOMITEXHIKa», XKOBTeHB - Juctoman 2009p., Tun momoBidi - ycHa; 68-miit
CTYJEHTChbKI  HAyKOBO-TEXHIYHIA  KOH(pepeHuii, HaiionanpHuii  yHIBEpCcUTET
«JIpBiBChKa TMOMITEXHIKA», KOBTeHb - jauctoman 2010p., Tum gomoBimi - ycHa; 69-Tii
CTYJIEHTChbKI  HAyKOBO-TEXHIYHIA  KOH(pepeHuii, HaiionanpHuii  yHIBepcUTET
«JIpBiBchbKa mojiTexHikay, 17-21 sxoBtHa 2011p., tun momomimi - ycHa, VII
MixuaposHii koH(pepeHii «CTpaTeris SKOCTI B IPOMHUCIOBOCTI 1 OCBITI», 3-10 uepBHS
2011p., Bapna, bonrapis, tun momoBimi - cteHmoBa; | BceykpaiHChkiii HayKoOBO-
MPaKTUYHIA Ta CTYyACHTCHhKIA KoHGepeHIi «lIpobnemu po3BUTKY Ta BHPOBAKEHHS
CUCTEM YTIpaBIIIHHSA, CTaHAApTHU3aIlli, cepTudikaiiii, MeTpoJorii B perionax YkKpainm ,
JloHeTbK1IA HalllOHATBHUHN TEXHIYHUN YHIBEpCUTET, 24-26 TpaBus 201 1p., Tum g0moBii
— YyCHa; 2-Tii HayKOBO-TIPakTUYHIN KoHbepeHii «IHdopmariiiitHo-BUMIpIOBaJIbHI
TEXHOJIOT1i, TEXHIYHE pEryJIOBaHHS Ta MEHEDKMEHT sKOoCTi», OJlechka aep’kaBHA
aKaJieMisi TeXHIYHOro peryitoBaHHs Ta sikocTi, 30-31 TpaBHs 2011p., Tvun pomosiAl -
CTeHJI0Ba; MikHapoJHa HayKoBO-TexHIYHa KoH(pepeHiis «Cucremu 2013» -
«Tepmorpadiss 1 TepMoMeTpisi, METpPOJOTiuHEe 3a0e3MeyYeHHs BUMIPIOBaHb Ta
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BUNPOOYBaHby, HarionaneHuii yHiBepcuteT «JIbBIBChbKa MOJITEXHIKAY, 24-27 BepecHs
2013 p., Tun gomoBiAl — ycHa, MDKHApOAHIM HAyKOBO-TIPaKTHYHINA KOH(MepeHIil
«OpraniuHe BHUPOOHMIITBO 1 MPOJOBOJbYA Oe3mekay», KuToMUpChKUN HalllOHATHHHIMA
arpoexoJoriyauii  yHiBepcutet, 2014 p., Tum gomoBial - cTeHAOBa; Bceykpaincbka
HAyKOBO-TEXHIYHA KOH(EpEeHIliss MOJIOAMX BYeHHX y mapuHi metpoiorii «Technical
Using of Measurement — 2015», Akanemiss metpoJorii Ykpainu, 2-6 mororo 2015 p.,
Tun aonosiai — ycHa; I MixknapogHa HayKoBO-TIpakTUYHA KOH(EpeHIis «Y mpaBIiHHS
AKICTIO B OCBITI Ta MPOMHUCIOBOCTI: JOCBil, MNpOOJeMH Ta MEPCHEKTUBUY,
HamionanpHuii yHiBepcuteT «JIbBiBchbka momiTexHikay, 28-30 TpaBus 2015 p., tun
JOTOBII — ycHA; BceykpaiHChkiii HaykoBo-npakTu4Hii koHbepeHiii «IIpommucioBa
aBToMatm3aiiss B YKpaiHi. IlpocBiTa Ta marotoBka KajnapiBy, HarioHaabHMA
yHiBepcHUTET «JIbBIBChbKa TMoOJITEXHIKa», 24-25 mnucromaga 2016p., TUm AOMOBiAl -
CTEHJIOBA.

IMyoaikanii. OCHOBHI pe3ynbTaT HAyKOBOI pobOoTu omyOJikoBaHi B 17
JIPYKOBAaHUX MpalsX, 3 HUX 6 crarei, 3 sSKux 5 crareil - y paxoBUX BUAAHHSAX YKpaiHU
Ta 2 CTaTTl Y HAYKOMETPHUYHUX BHUIAHHSX.

Crtpykrypa Ta 006csar gucepramnii. J[ucepraiiis CKIaga€eThes 31 BCTYIY, YOTUPHOX
pO3ALTIB, BUCHOBKIB, CIHCKY JiTeparypu Ta 4 n0AaTKiB, MICTUTh 172 CTOpiHKH
IPYKOBAHOI'O TEKCTY, 52 PUCYHKH, 27 TaOIULb Ta CHUCOK BUKOPUCTAHUX Jukepel 3 107
HallMEHYBaHb.

OCHOBHMMU 3MICT POBOTHU

Y Berymi 0OTpyHTOBAaHO AaKTyasIbHICTH POOOTH, BKA3aHO 3B 530K pOOOTH 3
HAayKOBUMHU TPOrpaMaMH, TEMaMHU Ta IJIaHamH, cHOpMyITbOBAaHO METY, 3a/adl, 00’ €KT
Ta MPEeAMET JOCHIKEHb, HABEJCHO METOIU BUKOHAHHS JOCIIIKEHb, OIMCAHO HAYKOBY
HOBHU3HY Ta IPAKTHUYHE 3HAYCHHS OTPUMAHMX Y AMCEpTalii pe3ybTaTiB JOCHIKEHHS,
BKa3aHO O0COOMCTU BHECOK 3/100yBaua, HaBEJICHO JaH1 PO BIPOBAKEHHS PE3YIbTATIB
po0oTH, iX ampoOalliro Ta OCHOBHI Ipalli, OMy0JIIKOBaH1 32 TEMOIO UCepTaIlii.

Y mnepmomy po3aii Oyjno mpoaHandi30BaHO Cy4YaCHUW CTaH HOPMATHUBHOTO
3a0e3ne4eHHs] BUPOOHUIITBA OPraHIvyHOI MPOAYKIII B YKpaiHI Ta BCTAHOBIEHO (DAKT
BIICYTHOCTI  MIA3aKOHHMX  HOPMAaTHUBHUX  JOKYMEHTIB.  3alpONOHOBAHO IS
pPO3pO0JIEHHS HALlIOHATBbHUX HOPMATUBHUX JOKYMEHTIB B3SITH 32 OCHOBY €BpPOIEHUCHKI
[TocTaHoBM Ta BpaxyBaTH Hal[lOHAJIbHI OCOOJIMBOCTI.

Ha ocHOBi1 aHami3zy pO3BUTKY 3aKOPJOHHUX CHUCTEM KOHTPOJIO OpPraHIYHOTO
BUPOOHUIITBA 3allPOIIOHOBAHO HUIAXM BIOCKOHAJIEHHS HALIOHAIBHOI  CHUCTEMH
YOPaBIIHHS Ta KOHTPOJIIO OPTaHIYHOTO BUPOOHUIITBA.

3a pesynbTaTaMu MPOBEIECHOTO AaBTOPOM  COIIOJIOTIYHOTO  JOCIIIKCHHS
BCTAHOBJICHO CTYNEHI BarOMOCTI YMHHUKIB, SIK1 BIUIMBAIOTh HAa 3POCTaHHS MOTPEOH y
OpraHIYHUX XapuyOBUX MPOAYKTaX B YKpaiHi, 110 JOBOJAUTH 11 aKTyaIbHICTb.

B po6oti 3miiicHEHO MOPIBHSAJIBHUN aHaji3 3aKOPJAOHHUX CHCTEM KOHTPOJIIO
OpraHiyHOro BUpOOHHUIITBA Ha Tpukianal Takux kpaiH sk €C, CIIA Tta Snowis.
[lopiBHSIHHA 3I1ACHEHE 3a KpUTEPIsIMU: HOpPMAaTHUBHE 3a0e3leyeHHs, MpaBuiia
OpraHIYHOr0 MapKyBaHHs, MpaBWja OPraHIvHOTO BUPOOHUITBA Ta MEpPEpOOICHHS,
aKpeauTalis ta ceptudikaiis, BAMOTH 100 IMIIOPTY. Pe3ynbTaToM JOCIIIKEHHS CTaB
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BUCHOBOK NP0 JONUIBHICTH PO3BUTKY CaMe HalllOHAJbHOI CHUCTEMU OPraHiYHOTO
BUPOOHUIITBA 3 ypaxXyBaHHSIM MIXHAPOJHOTO JOCBITY.

Takox, B poOOTI NPOMOHYETHCSI MOJETh CHUCTEMH KOHTPOJIO BHPOOHMIITBA
opraniudoi mpoxaykiii (CKBOII) (pucynox 1), sika 0a3yeTbcs Ha YOTHPHOX
MiJICHCTeMax: HOPMAaTUBHO-METOAMYHA, OpraHizaliiiHa, iHpopMmaliiiHa Ta TEXHIYHA
M1JCUCTEMH.

CUCTEMA KOHTPOJIIO BUPOBHUIITBA
OPT'AHIYHOI ITPOOYKIII
(r N - ) N \)
MixHapoaHi HauionanbHi Crangaptu
# | HOpMaTUBHI TOKYMEHTH HOPMaTHBH1 JOKYMEHTH CKBOII
\_ J J \
\_ HopmaTHBHO-MeTOJUYHA NiACHCTEMA )
( s N — )
( ) (" Opranu ceprudikarii ta
Excneptu 3 KOHTpoOJIIIO Bupoonuxu .
L BUITPOOYBaAIbHI
> 0p2aniuHoi nPOOVKUIl nabonaropii
\. J N AN patop
\_ Opranizaniiina nigcucrema Y,
( — )
Cucrema onepaTUBHOTO [HdopmariiiHa cucrema
4 OTIOBIIIYBaHHS PO HeOE3MevHi KOHTPOJTIO
00’€KTH
\_ Indopmaniiina nincucrema Y,
-
3aMOBIIEHHS ITOCTYT 3 3aMOBIICHHS Inrepuer-marasun HJI ta
»* KOHTPOJTIO KOHCAJITUHIOBUX MOCIYT JIOBiIKOBOI JIiTEpaTypH
\_ Texniuna nmigcucrema (00CJayroByBaHHs1) Y,

Pucynok 1 - Mojienb cHCTEMH KOHTPOJII0 BUPOOHUIITBA OPTaHIYHOI MTPOYKITIT

KonkpeTn3oBaHo HampsMyd TOJANBIIUX JOCHIKEHb, fAKI TMOJNSTaloTh Y
po3pobiieHH1 ocHOBHUX ckianoBux CKBOII.

JIpyruii po3aiji NpUCBsIYEHUI pO3BUTKY HOPMAaTUBHOIO 3a0€3ME€UEHHSI KOHTPOJIIO
opraniuHoi mpoaykuii. JloBemeHo, IO 3amOpyKOI OIHO3HAYHOTO TPAKTyBaHHS
pe3yNIbTaTiB KOHTPOJIIO Ta HaJaHHS JOCTOBIpHOI IH(opMarlii npo sKicTh opraHigyHHX
HMPOAYKTIB € 3a0e3MeYeHHs] €HOCTI OILIHIOBaHHS SKOCTI, SKa TMOBHHHA JOCATAaTHCh Ha
OCHOBI  (QYHKIIOHYBaHS  MIJACHCTEMH METOAMK KOHTPOIIO, M0 mepeadayae
BIIOPSAZKYBAaHHS Ta CHCTEMarh3aiifo 00’€KTIB Ta METOMIB OIIHIOBAHHS IOKa3HUKIB
skocti (I151) opraniunux mpoAyKTIiB. 3 Ii€F0 METOO 0YyJI0 BCTAHOBJICHO Kiach(ikariiHi
KpuTepii Ta Ha iX OCHOBI 3aMpOTMOHOBAaHO Kiacudikaiii ajisi 00’€KTIB OPraHivHOTO
BHPOOHUIITBA, X TTOKa3HUKIB SKOCTI, Ta METO/IIB X BU3HAYCHHS SIK BaXKJIMBOI CKJIaJI0BOI
HOPMOTBOPYOTO TMPOIIECY B IAPHUHI OPTraHIYHOTO CEKTOPY BUPOOHUIITBA. 30KpeMa,
METOAM OLIHIOBAaHHS TOKAa3HUKIB SKOCTI OpraHigHOi MPOAYyKIli CTPYKTypOBaHO 3a
TaKMMH KpHTEpIsIMH, SK: dYac peaiizamii, 3a0e3MeYeHHs HEOOXIAHOrO CTYICHHS
00 exTuBHOCTI 1HQOpMalli mpo 3HaueHHs [I5, cyTHICTP Ta cHoci® oOTpUMaHHS
KUIBKICHOTO TOKa3uka skocTl. Kiacudikaniioumu KputepissMu JUisi 00 €KTIB
OpraHiYHOrO0 BUPOOHMIITBA BUOpPAHO MPU3HAUEHHS, BMICT, MOXO)KEHHsS Ta cKiana. B
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cBoro uyepry, st ISl Oynam 3ampomoHOBaHI Takl KpUTEpli CTPYKTypyBaHHS, SIK
NPU3HAYEHHS ~ OPraHIYHOTO  MPOAYKINI, CTymiHb OO ’€KTHBHOCTi,  HasBHICTb
aNbTEPHATUBHUX METOJIB KOHTPOIIIO, CYTHICTh, CKJIAJHICTh (DOPMYBaHHS, PO3MIpHICTD,
eTany BU3HAYCHHS.

BcraHoBneHo, 1m0 uepe3 BIICYTHICTP HOPMATHBHOI 0a3u MO0 OPTaHIgYHOTO
BUPOOHHUIITBA BITHOCHHU B cepl BUPOOHUIITBA, MEepepoOKy Ta peainizaiili opraHiqHOl
CUTBCHKOTOCTIOAAPCHKOT TPOMYKIIIT 3alMIIAIOTECS JOCI HE BpETyJIbOBAaHHMHU. ToMy
JOBEJICHO JOIILHICTh CTBOPEHHS HE3aJIe)KHOI HaIllOHAJIhHOI cucTeMu cepTudikarii
OpraHiyHOTO BUPOOHHIITBA. 3 i€I0 METO B pOOOTI 3aNpOIIOHOBaHA CXeMa OIIHFOBAHHS
BIAMOBIIHOCTI BUPOOHUIITBA OpraHIYHUX MPOIYKTIB, sIKA PETJIAMEHTYE IMOCIIIOBHICTb
OCHOBHHX €TaIliB IIPOIIeCy OpraHiqHO1 cepTHdiKaIlii.

Ha ocHOB1 aHani3y HOpMaTMBHOI JOKYMEHTalli OyJ0 BCTAHOBJIEHO, L0 JIA
rOTOBOI OpraHiuHOi MPOAYKIIT HE ICHye HOpPM. AJe sl 00’€KTa OpraHiyHOTO
MOXOJ/IPKEHHS peajlizalliss HOPMYBaHHS € BKpail Ba)KJIMBOIO, OCOOJMBO B THX BMIIJKaXx,
KOJIM CIIO’KMBa4 X04€ MEePEKOHATHUCH, IO BIH MPUI0aB caMe OpraHIyHy MPOAYKIIIIO, a HE
3BUYAiHY, Xoua TeX sKIiCHy. [[nsg HenoOpocoBiCHOr0O BHUpPOOHHMKA HAasBHICTh
cepTU(IKaTy BIAMOBIIHOCTI 1€ HE TAPAHTY€E BIAHECEHHS PEai30BaHOI HUM MPOMYKIIIT
JI0 paHry OpraHiyHoi, OTXe, 3 METOI0 3a0€3MEeUCHHs] BIEBHEHOCTI CIOXKHMBaya Yy
npua0aHHl caM€ OPTraHIYHOrO MPOJYKTY HEOOXIHO JOBECTH 1€ IUISIXOM HOro
KOHTPOJIIO Ha BIANOBIJHICTD BUMOTaM JJid TOTOBOI OpraHiyHOi NpOAyKuii. 3a
pe3yJibTaTaMy €KCIIEPUMEHTAIbHUX JOCIIKEHb Ta aHaII3y CTaTUCTHUYHOI 1H(pOpMaIii B
poOoTi OysI0 3ampONOHOBAHO HOPMYBATH IMOKa3HHUKHU SIKOCTI OpraHI4HOI MPOAYKLIi, a
caMe MOKa3HWKH 11 OE3MEeKH HE K TPAHUYHO-JOMYCTHMa KOHIICHTPAIiS, OCKUIBKU (1S
OpraHiYHOi TaK 1 JJis SAKICHOT TPaaUIIAHOT POAYKIlIi PaKTHUHE 3HAUYCHHS MOKA3HUKIB
noBuHHO OyTH MeHimM 3a ['JIK) /i opraniqHOT BOHO BHUSBHUJIOCH HA0AraTto MEHIIUM.
Tomy 3amponoHOBaHO BBECTH TEPMIH €KOJIOTIYHO JIOMYCTUMOI KOHIICHTpAIIil, KO €
KOHI[CHTpAIllS IIKIIJIMBHX PEYOBHMH, [0 TIOBHMHHA BigmoBigaTk 1X (QOHOBUM
(pUpPOTHIM) KOHIICHTPAIIiSIM:

EJIK =K -TJIK, (1)
ne K — ekcneprMMeHTaIbHO BCTAHOBIIIOBAHUI KOE(ILIIEHT.

3 METOK TMIATBEPIKEHHS 3alpONOHOBAHOIO MiAXOAYy Oylo  3/A1MCHEHO
CTaTHCTUYHI JOCII/DKEHHS EKOJOTO-TOKCHKOJIOTIYHIX MOKa3HUKIB (a came: MacoBOi
YaCTKM TOKCHYHUX €JIEMEHTIB (CBUHIIIO, KaJMil0, MUII SIKY, PTYTi, Mifl, IHHKY),
MacoBOi YaCTKH 3aJUIITKOBO1 KiJIbkocTi mectuiuaiB (-I' XL rama-izomep, -JA/IT i #oro
METa0ONITH, -TeNTaxJIop), BMICTy PaliOHYKIIJIB SOTyYHOTO COKYy OPraHId4HOTO Ta
TPAJUIIHHOTO MOXO/DKEHHS, Y3arajdbHEHI pe3ylibTaTH SKUX MpecTaBieHi B Tadmmi 1.

Jani tabmumi 1 cBiggath mpo Te, M0 Pe3yJbTaTh BUIPOOYBaHb EKOJIOTO-
TOKCHUKOJIOTTYHUX MOKA3HUKIB SIOJYYHOTO COKY TPaJULIMHOIO BUPOOHMIITBA € B Pa3u
BUILMMHU, HIXK JJIs1 sIOJy4YHOTO COKY opraHiyHoro BupoOHuITBa. Lleil dakTt nae 3mory
YIEBHUTHUCHh B HEOOX1IHOCTI HOPMYBAHHSI €KOJIOTO-TOKCHUKOJIOTIYHUX MOKA3HUKIB AJis
opraniynoi npoaykuii sk EJIK, mo gomomoske 4iTKO BiIOKPEMITIOBAaTH Ta PO3PI3HITH
OpraHiuHy MPOJYKIIIO BiJ 3BUYAMHOI, 110 yOE3MeunuTh CriokuBada Bija danbcudikarii
BUPOOHHUKOM.
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Tabnuus 1 - Exo1oro-ToKCHKOJIOTYH1 TOKa3HUKH SIOJTyYHOTO COKY TPaJIUIIIHOTO Ta
OpPraHiYHOTO BUPOOHUIITBA

3HayeHHS NMOKA3HHUKIB
HarimenyBanus Bumoru Pe3ynbTarn Pe3yabTarn Moxnbka
NMOKA3HUKIB, OTHHHU I H/I BHIIPOOYBaHb BHIIPOOYBaHb BHIIPOOYBaHb
BUMIpIOBaHD IT51 coxy II51 coky
TPaguLiiiHOTO OpraHi4yHoOro
BHPOOHHIITBA BHPOOHHUIITBA
MacoBa yacTka He
TOKCHUYHHX eJIeMEHTIiB NISIE
MI/KT:
-CBHUHIIIO 0,5 0,4 <0,05 0,01
-KaM1IO0 0,03 0,02 <0,01 0,003
-MUIII’ Ky 0,2 0,2 0,006 0,0005
-pTyTh 0,02 0,004 0,004 0,0004
-Mifl 50 0,65 <0,05 0,01
-IIUHKY 10,0 3,3 0,09 0,02
MacoBa yacTka He
3aJIHIIKOBOI KiJILKOCTi NISIE
MEeCTHIMAIB, MI/KI':
-I'’XIII" rama-i3omep 0,05 <0,05 <0,05 -
-JIIT 1 fioro MeTabomIITH 0,1 <0,05 <0,05 -
-TeNTaxJIOp HE JIOTI. <0,05 <0,05 -
BwmicT pagionykiaigis, He
BK/Kr: NISIE
- 187 Cs 140 6,3 <0,5 30%
- 905y 20 2,1 <0,5 30%

Hani tabmumi 1 cBigyaTh Hpo Te, IO PE3YJIbTaTH BUIPOOYBAHBH EKOJIOTO-
TOKCHUKOJIOTTYHUX MOKA3HUKIB SOJIYYHOTO COKY TPaJMLIMHOIO BUPOOHHMIITBA € B Pa3u
BUILMMH, HIXK JJI A01yYHOTO COKY OpraHiyHOro BUpoOHHUIITBa. Ha OCHOBI OTpuMaHux
naHux Oyno BcTaHOBNeHO Noka3HUK EJIK myis MacoBoi 4acTKM TOKCHYHUX €JIEMEHTIB,
MECTULHUIIB 1 BMICTY PaJlOHYKIIAIB JJIsl s0Jy4HOro COKy. Tako, 3a pe3ylbTaTaMu
MPOBEJICHUX JOCIIII)KEHb BCTaHOBJIEHO KoediiieHT K (Tabmuis 2).

Ha migcraBi oTrpumanHux nAaHux (tabmuug 2) Oyno po3poOJIEHO METOIUKY
KOHTPOJIIO ABTEHTHUYHOCTI OPraHiYHOTO COKY Ta CTBOPEHO MPOEKT HOPMATHUBHOIO
nokymenty JICTY XXXX:2017. Coku opraniuHi. ATOMHO aOCOpOIIHUN MeTo[
BU3HAUEHHS TOKCHUYHMUX €JIEMEHTIB, 3a JOMOMOIOI0 SKHUX, 1 30KpemMa, Ha BUMOTY
CIOKMBAa4a, MOXHa TMPOKOHTPOJIIOBATH BiAMoBiAHICTH [151 coky BuMoram opranigyHOI
IPOAYKIIII.

OTXe, BHUKOPHUCTaHHS 3alpOIIOHOBAHOIO MNPUHLMUIY JAacTh 3MOTY HAJIEKHUM
YMHOM HOPMYBATH MOKAa3HUKH SKOCTI Oy/Ib-sIKOT TOTOBOI OpraHiuHol MpOayKIIii (a oTxe,
BIIPI3HIATH BIJ HEOPraHi4HOI) Ta KOHTPOJIOBATH ii BUPOOHMIITBO, & TAKOX MAaTH
BIIEBHEHICTh CIOXMBaya B TOMY, LI0 BiH NpuAOaB NPOAYKT caM€ OPraHiuHOIro
MTOXOKEHHS.
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Tabnuus 2 - EkcriepiMeHTaIbHO-BCTaHOBJICHI 3HAYEHHS €KOJIOTIYHO-10ITYCTHMOT
KOHIIEHTpAI[li BMICTy TOKCHYHHX €JIEMEHTIB, IECTUIIMIIB 1 Pa/llOHYKIII/IB B
OpraHiyHOMY SIOJTyYHOMY COIIi

HajimenyBaHHA 3HaYeHHS MOKA3HUKIB
HOKEBHI/I.RiB, OMHMITI K K EAK
BHMipIOBaHb
MacoBa 4acTKa He 6inpmre
TOKCHYHHX eJIeMEHTIiB
MI/KI':
-CBHHIIIO 0,5 0,1 0,05
-KaJIM110 0,03 0,3 0,009
-MUIII SIKY 0,2 0,03 0,006
-pTYTh 0,02 0,2 0,004
-Migl 50 0,01 0,05
-IIUHKY 10,0 0,009 0,09
MacoBa 4acTKa He 6inpmre

3AJMIIKOBOI KIJILKOCTI
NeCTUIMIIB, MI/KT':

-I'’XII" rama-i3omep 0,05 1 0,05
-JIIT i fioro MmeTabomiTi 0,1 0,5 0,05
-TeNTaxJIop HE JIOTI. 1

BMicT pagionykiigis, He 6inpire

BK/Kr:

-187Cs 140 0,003 0,5
-0 gr 20 0,025 0,5

Tpetiii po3ain crocyeTbCs PO3BUTKY TEXHIUHOI CKJIAMOBOI 3a0e3ledeHHs
CUCTEMHU KOHTPOJIIO OPTraHIYHOTO BUPOOHHIITBA. 30KpeMa, OOTPYHTOBAHO, IO SIKICTh
rOTOBO1 OPraHIYHOI CUIbCHKOTOCIIOAAPCHKOI MPOAYKIIIT 3aJI€KUTh B1J] IKOCTI TPYHTIB, Ha
AKUX 11 BUPOIILYIOTh. ToMy OyJ0 3Q1MCHEHO aHali3 MOKAa3HHUKIB SKOCTI 3€Mellb, IO
pEerIaMEeHTYIOThCS SIK HEOOX1JH1 [l BEJECHHSI OPraHIdYHOTO 3eMJIepOOCTBa, 32 TAKUMU
KpUTEPISIMU:  SIKICTh TPYHTIB CUIbCHKOTOCIOAAPCHKUX VYTi/lb, BOJHHMX PECYPCIB,
aTMOC(EpHOro MOBITPS Ta MICLIE PO3TAIIYBAaHHS 3€MEJIbHUX AUISTHOK BIIHOCHO JKEpes
3a0pynHenHs. [loka3zaHo, 10 3a CTyNEeHEeM NPUIATHOCTI AJisi BAPOOHUIITBA OPTraHIvyHOT
MPOAYKIi Ta CHUPOBUHHM JOIIBHO BHWJIUIMTH TPUIATHI, OOMEXKEHO TNpHIATHI Ta
HenpuaaTHi 3eMii. IlizcraBoro /uIsl BITHECEHHS 3eMeib JIO0 OAHIET 3 ITUX KaTeropii €
BI/IMOBIJIHI ~ 3HAYEHHS  €KOJOTO-TOKCHKOJIOTIYHMX Ta  TPYHTOBO-arpoOXiMIYHHUX
MOKa3HUKIB TPYHTIB, SIKi TTOBUHHI BIJMOBIJAaTH BCTAHOBJIEHUM BUMOTaM. ba3yrounch Ha
pe3ynbTaTax aHaiizy, chopMyIbOBAHO PEKOMEHIAIIIT III0/I0 BCTAHOBJICHHS PHUIATHOCTI
3eMeNlb I BEACHHS OPraHivHOTO BHPOOHHIITBA 32 €KOJOTO-TOKCHUKOJIOTIYHUMH Ta
TPYHTOBO-arpoXiMiYHUMHU MTOKa3HUKAMH.

3anponoHOBaHO CTBOPEHHS 1H(POPMALINHOI CUCTEMH MOHITOPUHTY OPraHiYHHUX
IPYHTIB 3a JIOMOMOTOIO aJMiTaHCHOTO KaptorpadysanHs. /laHa cucTema JT03BOJUTH 3
BHCOKOIO TOYHICTIO BHOKPEMJIIOBATU JUISHKA OPraHIYHOTO TMOJis, IO MMOTEHIIHHO
00MEXXyBaTUMYTh HOTr0 MPOAYKTUBHICTh. s onTuUMI3yBaHHSA TMpolecy 300py
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iHpopmanii npo I[IS TrpyHTIB NPONMOHYETHCS KOHIICMINSA, sIKa 0Oa3yeTbCs Ha
BUKOPHUCTAaHHI aMITAHCHOTO METOAY. 3 METOI0 ii peamizawii B poboTi Oynu 311dCHEH]
EKCIIEpUMEHTAJIbHI JIOCIIJDKEHHS, PE3YJIbTaTH SKUX JO3BOJIMIN OIIIHUTH UYYTJIUBICTH
CJICKTPUYHMX MapaMeTpiB (30KpeMa aKTHBHA Ta pEaKTUBHA CKJIAJ0B1 aAMITAaHCY) PI3HUX
THUIIB IPYHTIB JI0 3MiHU OCHOBHHX ()i3UKO-XIMIYHHX TIOKAa3HHKIB (CTYIiHb KUCIOTHOCTI,
CTYIIIHb 3aCOJICHOCTI 1 TEMIIEpaTypa).

3a pesynbTaTaMy OTPUMAHUX YAaCTOTHUX 3aJEKHOCTEH CKIaMoBUX amMmiTaHcy G
Ta B nis (ikcoBaHWX 3HAYEHHb KHUCIOTHOCTI H I pi3HUX THUITB TPYHTY 3pOOJICHO
BHCHOBOK TIPO T€, IO 31 3pOCTaHHIM YacTOTH CUTHAJIB, CHTHAJIN BIATYKIB CKJIaq0BOi B
(pucyHOK 20) 11 pI3HUX 3HAYE€Hb KUCJIOTHOCTI, MOYMHAOYM 3 4acTOTH S KI'1I, Maiike
30irarotbess. ToMmy I8 OIIHIOBaHHS KHCJIOTHOCTI IPYHTIB 3 BHKOPUCTAHHSAM
aJIMITAHCHOTO METOJy JOILJIFHO BHUKOPHCTOBYBaTH 3HA4YCHHS AKTHBHOI CKJIaJOBOi
aamitancy G (pucyHok 2a). Taka 3aKOHOMIPHICTh MPOCIIIIKOBYBAJIACh JIJISi BCIX THITIB
JOCIIKYBaHUX TPYHTIB (YOPHO3EMY, CYTJIMHKOBOTO Ta MIIIAHOTO TPYHTY).

pH 4,82 -7,24 pH 4,82- 7,24
0,0015 ‘ 00004
0,0003 FE—se-
, 0,001 —— - |
i 20,0002
0,0005 = [
| 0,0001 | =S
0 0 —m
50 500 5000 50000 50 500 5000 50000
F.Hz F.Hz
pH 4,82 pH 5,41 pH 6,00 pH 7,24 pH 4,82 pH 5,41 —+pH 6,00 pH 7,24
a) 0)

Pucynok 2 - YacToTHI 3aJIeXKHOCTI: a) - aKTUBHOI CKJIa/10BOi aaMmiTancy G;
0) - peaKTUBHOI CKJIaJA0BOI agMiTaHcy B s (ikcoBaHUX 3Ha4eHb H 111t yopHO3EMy

3 METO ONTUMI3YyBaHHS JOCHIDKEHHS 3a pe3yJbTaTaMH EKCIIEPUMEHTIB
nmoOyJ0BaH1 MaTeMaTU4YHI MOJEN, SIKI 3 JOCTATHHOI TOYHICTIO OMHUCYIOTh 3aJICKHICTh
aKTUBHOI CKJIaJI0OBOT ajMiTaHcy G BiJl 4acTOTH TecToBOro curHainy F i kuciaornocti H
YOpHO3EMy, TMIIIAHOTO Ta CYIJIMHKOBOTO IPYHTY. EKcrnepuMeHTanmbHI JOCIHIKEHHS
MPOBOJIMIIM JJIS PI3HUX KOMOIHAIi 3HAUY€Hb BKa3aHUX TMapaMeTpiB, a came:
KHCJIOTHICTh 3MiHIOBaH Bia 4,8 10 8,5 pH (111006 onmucatu HOpMOBaHUM J1ana3oH, sIKUA
npeacrasise 5,4 no 6,8 pH, Ta BigxmieHHs Bi HOTO), yacTtoTy - Big 0,05 k't 1o 100
kl'1, mpu 3HayeHH1 TectoBoi Hanpy3l U = 0,5 B. Anani3 3ajieXXHOCTI CUTHANY BIATYKY
MPOBOJIMIIM MPHU (PIKCOBAHOMY 3HayeHH1 Temneparypu 7. Jljis 3py4HOCTI OnpaitoBaHHs
pE3yNbTaTIB €KCIIEPUMEHTY BUKOPUCTANIH JIoTapu(MiuHy mKaity mo yactoTi IgF.

J{ns onucy 3aJIeKHOCT1 aKTUBHOI CKJIaA0BO1 aaMiTancy G Big 4acToTu curHany F
i kucioTHoCTI H 1715t wopHO3eMy (PUCYHOK 3) OTPUMAHO MOJICIIb:

G=a, +a,lg(F)+a,H+a,HIg(F)+aH?, (2)
ne a1 =—0,0002360279, a, = 0,000733464, a3 =— 0,0000197652,
as=—0,000025562, as = —0.0000693467.
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Pucynok 3 - [ToBepxHi: a) - akTUBHOI CKJIa10BO1 aamiTaHcy G;
0) - po3moiay MOXUOKH Mojiei (2) 3aIe)KHO BiJ] YaCTOTH CUTHATY H KUCIOTHOCTI JUIS
JOpPHO3EMY

AnexsatHicts Moneni (2) ouinroBanacs koeQilieHTOM aerepMinanii R?, sKuii
ckias 0,91.
JIs1 omrcy 3aJIeKHOCT1 aKTUBHOI CKJIaA0Bo1 aaMiTancy G Big yacToTu curHany F
H KUCIIOTHOCTI H /17151 CYTJIMHKOBOTO IPYHTY (PUCYHOK 4) OTPUMAaHO MOJICIIb:
G=a,+a,lg(F)+aH +a,HIg(F)+a,Ig(F)H?,

3)
ae a1 = 0,0014220975, a, = 0,0050903364, a3 = — 0,00016815525,
as=—0,0014772322, as= 0,000106396.
Anexsarnicts Mogeni (3) cknana R? = 0,9.

Pucynok 4 - [ToBepxHi: a) - akTUBHOI CKJIaJI0BOi afamiTancy G;
0) - po3noaiay moxuOKku Mojeni (3) 3aeKHO BiJl YaCTOTH CUTHATY M KUCIOTHOCTI JUIs
CYTJIMHKOBOTO TPYHTY
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3anexHICTh aKTUBHOI CKJanoBoi amMitTancy G Big uvactotu cur”Hany F i
KHACIOTHOCTI H /15 mitmanoro rpyHTY (PUCYHOK 5) oTpuMalia HaCTyITHUHN BUI:
G=a,+a,lg(F)+a,H +a,HIg(F)+a;H?, 4)
ne a1 = 0,007015822, a, = 0,0001979279, a3 =-0,0015917013,
as=—0,000023563384, as=0,00009102326.
AnexsatHicth Moseni (4) R? = 0,95.

Pucynoxk 5 - [ToBepxHi: a) - akTUBHOI CKJI1a10BOi anaMiTaHcy G;
0) - po3moiay OXUOKH MoJiei (4) 3aIe)KHO BiJ] YaCTOTH CUTHATY M KUCIOTHOCTI JUIS
MIIIAHOTO TPYHTY

Otpumani mozeni (2)-(4) TATBEPMIKYIOTh 3aJE€KHICTh AKTUBHOI CKJIAJ0BOI
aamitancy G BiJ KUCIOTHOCTI IPYHTY W YacTOTU CUTHady. byslo BCTaHOBJIEHO, IO
YYTJIUBICTh aJMITaHCY, 30Kpe€Ma AaKTHUBHOI CKJIAJIOBOT JO 3MIHU KHCJIOTHOCTI €
MaKCHMAJIBHOIO ISl YOpHO3eMY (MIHIMAJIbHOIO — JUIS TIIaHOTO TPYHTY).

OTxe, 32 3HAYEHHSIM aKTUBHOI CKJIa/I0BOI agMiTaHcy G MOKHA OILIIHUTH PIBEHb
KHCJIOTHOCTI TPYHTY. 3 II€I0 METOI0 B poOOTI PO3B’si3aHO OOEpHEHY 3ajady, a came,
OTPUMAHO MaTE€MaTUYHI MOJENI Jis OI[IHIOBAHHS KHUCIOTHOCTI IpyHTY H B 3a/ie’KHOCTI
BiJl 3HaYEHHS aKTHWBHOI CKJIaJ0BOi aamiTaHcy G 1 4acTOTH TECTOBOTO cWrHanmy F mis
PI3HHX THUIIIB IPYHTY:

H=f (G F). (5)

HactynHumu B poOOTI CTanM IOCHIIKEHHS 3aJI€KHOCTI MapameTpiB aJMITaHCy
Bil cTyneHs 3acosieHocTi C pi3HUX TUMOIB IpyHTIB. EkcnepuMeHnrtanbHo Oyiio
BCTAHOBJICHO, IO JJIs OLIIHIOBAHHS CTYNEHS 3aCOJICHOCTI I'PYHTIB 3 BHUKOPHCTAHHSIM
aJAMITaHCHOTO METOJy JAOUUIBHO BHUKOPUCTOBYBaTH SK 1H(QOPMATUBHHUI MapaMeTp
3HauYeHHd 1 akTHBHOI G 1 peakTUBHOI B CKIAOBUX aAMITaHCy, MJIs SIKUX Oylu
CHUHTE30BaHI MaTeMaTU4HI Mojeti. 30Kpema, Jajil MpeaCcTaBIeHO MaTeMaTHYHI MO
3aJIe)KHOCTI aKTUBHOI CKJIa10Bo1 aamitancy G Bin cTymeHs 3acosieHocti C Ta 4acTOTH
TECTOBOI0 curHaiy F ass (ikcoBaHUX 3HAY€Hb KMUCIOTHOCTI.
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Jlns onucy 3aJIeKHOCT1 aKTUBHOI CKJIaA0BO1 aaMiTancy G Big yacToTu curHany F
1 3acosneHocTi C s YOPHO3EMY OTPUMAHO MOJIETh!
G(F,C)=a, +a, IgF+a3C+a4IgFC—a5(IgF)2’ (6)

ne a1 = 0,2826929360e-2, a, = 0,2845809841e-2, az = 0,2457854595¢-2,
as=0,1732226579¢-2, as= 0,4300332784e-3.
AJeKBaTHICTB 11i€l MoelTi ctaHoBHUTh R? = 0,95.
BinnmoBigHO 7151 CYTJIMHKOBOTO IPYHTY aHAJIOTiYHA MOJENh MaTHME HACTYIHHMA
BUTJISI
G(F,C)=a,-a,lgF +a,C+a,lgFC —a.(IgF)°C 7

,
ne a1 = 0,1843279812e-2, a; = - 0,4967365561e-3, as = 0,5390012112e-2,
as=0,3945084517e-2, as= - 0,3318928112¢-3.

AnexsatHicTh Mojeni (7) cranosuth R? = 0,93,

Jns  miimaHoro TIPYHTY 3alIeKHICTh aKTHBHOI CKiIanoBoi amamitancy G Bif
3aCOJICHOCTI Ta YaCTOTHU OMUCYETHCSI MOJICIIIIO BUY:

G(F,C)=a, —a,lgF +a,C+a,lgFC —a,(IgF)* (8)
ne a1 = - 0,1378364623e-2, a; = - 0,1932972582¢-3, a3 = 0.2603165904¢-2,
as=0.1821462069¢-2, as = - 0.3642662605¢-3.

Anexsatnicts Mozeni (8) R%= 0,95.

3a pesyapTaTamMH MOJENIOBaHHS Oyno 3pO0JIEHO BHCHOBOK, IO IMapamMeTpu
aJMITaHCy € YYTJIMBIIIMMHU JIO 3MIHU CTYIEHS 3aCOJICHOCTI B MOPIBHSHHI 31 3MiHOIO
KHCJIOTHOCTI.

[Ipyn moOyn0BI MOJENel BUKOPUCTOBYBAIU METOJ] PIBHOMIPHOTO HAOIMKEHHS,
OCKIJTbKM BiH 3a0e3redye OTpUMaHHS Mojelied 3 MEHIIMMH IMOXHOKaMu, HIXK IpU
BUKOPUCTAHHI METOAYy HallMEHIMX KBajapaTiB. HeBenuki 3HA4YeHHS TMMOXHOOK Ta
BUCOKHM CTYHiHb aJEKBATHOCTI IUX MOJENEeH MiATBEPHKYIOTh MOMKJIUBICTh
BUKOPHCTAHHS aIMITAHCHOTO METOAY JJIsI KOHTPOJIFO OCHOBHHX TTapaMeTPiB TPYHTIB.

Y deTrBepTOMY PO3iJii HACTHCA MPO MPUKIIAIHI ACTIEKTH KOHTPOJIFO OPTraHIuHOTO
BUpOOHMITBA. OCKIIBKM aaMITaHCHE KapTorpadyBaHHsS IOBUHHO 31HCHIOBaTHCS 3
BukopuctaHHsM RLC-MeTpiB aHaTiTHYHOTO TMPHU3HAYCHHS, TO MOIIJIBLHO JIOCIIIATH
cucTteMy OO’€KT KOHTpoJit0 - mepBuHHUN neperBoproBau (IIII) sk emexkrpoximiuny,
BJIACTMBOCTI SIKOI MOXXHa BMBYATH Ta IMependavyBaTy ii MOBEMIHKY B PI3HUX YMOBax,
BijloOpakaroud 1ii BIJMOBIJIHOK CXEMOK 3aMilleHHsS (E€KBIBAJEHTHOIO CXEMOIO).
BusiBneni 0coOIMBOCTI € BOXIMBUMHU Tij] 4ac MOOYJOBU €IEKTPOXIMIYHUX MPHUCTPOIB
JUTSI OTIEPATUBHOTO MOHITOPHHTY OPTaHIYHHUX 3€Melb. 3 I1€0 METOI0 3alpONOHOBAHO
€KBIBaJICHTHI CXEMH 3aMIIIEHHS] HU3bKOOMHUX 00’ €KTIB, JI0 SIKAX BITHOCSITh TPYHTH (Ha
NPUKIIAIl COJITHUX PO3YHHIB).

Jlns mpaBWIBHOI IHTepriperarlii CHeKTpIB aaMITaHCy a TaKoX pPO3yMIHHS
nporieciB, 1m0 BIAOyBalOTbCS HAa MeXI JOCHIIKYBaHUH O0’€KT - TEPBUHHUIA
NIEPETBOPIOBAY, 31IMCHEHO aHaJll3 aJMITAHCHUX CIIEKTPIB, HA OCHOBI SIKOTO CHHTE30BaHO
CKBIBaJICHTHI CXeMH (PUCYHOK 6).

Jns cxem (pucyHOK 6) Oyio mpoaHaji3oBaHl IMIIEIAHCHI CHEKTPU Yy PIZHUX
YaCTOTHHUX Jiana3oHax g pisHux 3HadeHb KoHmeHTpamii C com NaCl. Pesynbratn
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aHaji3y TMpeACTaBleHI METOAUYHUMU TIOXMOKAMH BIATBOPEHHS €JIEMEHTIB CXeM
3amimieHHs (Tadaunsg 3, 4)

R1

CPE

Cl

ﬂg—(l—

R2

a)

R R R
— — ---
@ Lol

—

—

L T
B)

Pucynok 6 - CxeMu 3aMillleHHS] CHCTEMH €JIEKTPOJT - IEKTPOJIT (BOJHUI PO3UHH
coii NaCl): a) - cxema, sika mictuth C1- €MHICTh TIOJBIHHOTO CIEKTPUYHOTO IIIAPY,
CPE - enemeHT nocTiifHOi (ha3u, sIKUN XapaKTEPU3y€e CTYIIHb )KOPCTKOCTI MOBEPXHI

enextpoxay 111, a Takoxk MpOTIKaHHS €IEKTPOXIMIYHOI peakilii Ha enekTpori, R1 - omip

00’€eKTa JOCIIKEHHS (€JIEKTPOIITY-COISTHOTO po3uuHy), R2 - omip MixkdazHoro

nepexoy (EJIeKTPOo/ - SICKTPOIIIT)); 0) - cXema, sika MiCTUTh eleMeHT BapOypra W,
AKUHU XapakTepusye AuQy3iro 3apsaaiB Mo0an3y eIeKTPO1y; B) - EKBIBAJIEHTHA CXEMa

iMnienancy BapOypra W

Tabmums 3 - BigTBopeHHsI 3HaYCHB CIEMEHTIB CXeMH 3aMillieHHs (PUCYHOK 8a) y
PI3HMX YaCTOTHHUX Jiana3oHax ISl pi3HUX 3HAYeHb KOHIEHTpallii C BOJHOTO PO3UYHUHY
coxi NaCl (P Ta n — mapamerpu enementy nocrtiiiHoi ¢asu CPE)

C, F, R1, OR1, R2, OR2, P op, n on,
r/a I'o Om % Om % % %
1 50+ 153,0 | 0,47 536,06 42 0,00050498 | 3,57 | 0,55389 | 0,88
100000 1
1 50+ 153,7 | 1,089 | 575,86 70 0,00050496 | 5,09 | 0,55668 | 1,33
1000
1 1000+ | 7143 | 334 49188 | >1000 | 0,0000043 | >100 1,01 >1000
100000
4 50+ 21,88 2,6 88,19 29 0,00050494 | 8,93 | 0,65728 | 1,59
100000
4 50+ 23,28 | 6,21 94,19 48,5 0,00050495 | 11,5 | 0,67074 | 2,29
1000
4 1000~ | 21,4 1,59 5,83 >1000 | 0,00050135 | 11,6 | 0,62845 | 1,66
100000
8 50+ 9,52 5,34 48,95 32,49 | 0,00050495 | 14,02 | 0,69252 | 2,16
100000
8 50+ 10,90 | 13,06 48,04 66,44 | 0,00050499 | 15,65 | 0,71364 | 2,89
1000
8 1000+~ | 9,25 4,30 7,36 >1000 | 0,00049293 | 21,38 | 0,66301 | 2,72

100000
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TaOauis 4 - BinTBopeHHs 3Ha4Y€Hb €JIEMEHTIB CXEMH 3aMillleHHs (PUCYHOK 80) y
PI3HMX YaCTOTHHUX Jiana3oHax Il pi3HUX 3HAYeHb KOHIEHTpaii C BOJHOTO PO3UYHNHY

coui NacCl

C, F, R1, OR1, w Aw,

r/n I'o Om % %
1 50100000 152.05 0,22 932,52 1,54
1 501000 152,07 0,51 931,22 1,88
1 1000100000 151,32 0,11 1063,5 2,07
4 50100000 20,93 0,65 422,83 2,77
4 501000 21,14 2,30 420,46 2,95
4 1000100000 20,54 0,24 478,06 1,87
8 50100000 8,83 1,51 307,98 4,54
8 501000 9,31 4,52 301,4 3,69
8 1000100000 8,48 0,58 361,51 2,35

[TopiBHSIHHS 3aJIe’)KHOCTEM MOXMOOK BIATBOPEHHSI €JIEMEHTIB CXEM 3aMIIICHHS,
o MicTaTh enemeHT CPE (pucynox 6a, Tabmurs 3) ta enemeHnt BapOypra (pucyHok 60,
Tabnuus 4) 103BOJWIO 3pOOUTH BUCHOBOK IpO T€, 10 Ha yactorax Bix S0I'm mo 1kl
CKBIBaJICHTHA CXeMa MOXKe OyTH TMpeJCcTaBlieHa SIK Ha PUCYHKY 6a, a iMIienaHc
BapOypra (pucyHok 60) aaekBaTHO ONHUCYE TIPOLECH, IO BiJIOYBAalOThCA Y
JTOCIDKYBaHI cucTeMi, Ha BummX vactorax (Bim Ikl mo 100kIm), mpum skumx
MIPUENIEKTPOIH] €(hEeKTH MPAKTUYHO 3HUKAIOTb.

[lomanpmni  AocHipkeHHsT B poOOTI  NPUCBSYEHI CTBOPEHHIO  METOJUKH
BCTAHOBJICHHSI TIPUIATHOCTI 3€MeNb JIsi OpraHiyHoi cepTudikalli, fK 3a OKpEMUMU
MOKa3HUKAMH, TaK 1 32 KOMIIICKCHHUM.

Hactynaum erarioMm po6oTtu Oyji0 po3poOJieHHS] peKOMEHJAll 1Jisi CTBOPEHHS
cucteM 300py iHpopmartii 1 kioepdpizuuux cucteM (KDC) KOHTpOI0 OpraHivHOTO
BUPOOHMIITBA, IO CHOTOJHI € Ty)KE aKTyaJbHUM. 3 METOI0 aJaNnTyBaHHS 3arajbHOl
CTPYKTYypH KiOep(13UdHOI CHUCTEMHU A0 TOCTABJICHOI 3a/1adl yIpaBJiHHS OpraHIYHUM
BUPOOHMIITBOM, OCTaHHIO OyJi0 pO30MTO Ha miA3ajgadyi, sfKi MOB’S3aHI 3 eTanamu
TEXHOJIOT1i OpraHiYHOr0 BHUPOOHHUIITBA. B poOOTI CTPYKTypOBAaHO MOKA3HUKH Ta THII
iHdopmartii, ska HeoOXigHa Uit poOoTH KiOepdi3MYHOI CUCTEeMH Ha KOXXHOMY eTari

OpraHi4YHOrO0 BUPOOHUIITBA, HA TIPHUKJIAAl 3€PHOBUX KyJIbTyp. Ha OCHOBI ompaltoBaHHs
miei  iHGopmarlii, sfka Ma€ SK BHUMIPIOBAJIbHUN XapakTep, TakK 1 JIOBIJIKOBO-
PO3paxyHKOBHM, TOBUHHI TPUHAMATUCh YIPABIIHCHKI PIMICHHS W00 KOHTPOJIO
OpraHiYHOT'0 BUPOOHHMIITBA.

OCHOBHI PE3YJIBTATHU TA BUCHOBKH
Pe3ynbpraToM MOCHIIKEHBb TaHOI AUCEPTUIIIHHOT pOOOTH € BUPIIIEHHS HAyKOBO-
TEXHIYHOTO 3aBJIaHHS 100 BJIOCKOHAJIEHHS HOPMATHUBHO-TEXHIYHOTO 3a0€3MeyYeHHS
CUCTEMHU KOHTPOJIIO OPTraHIYHOTO BUPOOHUITBA. OTPpUMaAHO TaKi BUCHOBKH:
1. IIpoBeaeHo AOCHIKEHHS MpoOiIeMaTUKU B cdepi BUPOOHHUIITBA OpPraHIYHOI
npoaykiii B VYkpaiHi Ta B pe3ysbTaTli JACTaJIbHOTO aHaji3y CBITOBOTO JOCBIAY
pEeryJIlOBaHHS  OPraHIYHOTO BUPOOHHUIITBA, C(POPMYJIHLOBAHO OCHOBHI  aCIEKTH
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BJIOCKOHAJICHHSI CUCTEMH KOHTPOJIIO JAaHOi rajgy3l 3 BpaxyBaHHSIM MIKHAPOJIHUX
TEHJICHITIH.

2. 3a pe3ynbTaTaMd MPOBEACHOTO  COIIOJIOTIYHOTO  JOCTIKEHHS  I0J0
BU3HAUCHHS MOMUTY Ha OPraHiyHy MPOAYKIII0 COPMOBAHO HAMBAKIUBIII YMHHHUKH,
K1 BIUIMBAIOTh HA 3POCTAHHS CTYMEHs BKIMBOCTI OPTaHIYHUX XapUYOBUX MPOJYKTIB B
VYkpaini.

3. 3niiicHeHo Kiacu(iKalilo OpPraHiYHOi MPOAYKLIi, 1 MOKa3HHKIB SKOCTI Ta
METO/IIB X KOHTPOJIIO Ta BU3HAYEHO YMOBH X BUKOPUCTAHHS.

4, 3anporoHOBAHO CXEMY OIIIHIOBAaHHS BIIMOBIIHOCTI OpraHIYHHUX TOCIOJAPCTB
Ha HalllOHAJILHOMY PiBHI Ta po3po0IeHO peKoMeHalli s ii peasizarti.

5. Ha ocHOBI pe3ynbTaTiB €KCIIEPUMEHTAIbHUX JAHUX Ta aHali3y CTATUCTHYHOI
iH(opMallii cTBOpeHi peKoMeHaIlli 1M010 HOPMYBaHHS IMOKa3HHUKIB SKOCT1 OpraHIvyHO1
MPOJYKIlii, a caMe TMOKAa3HUKIB OE3MeKH, HUISIXOM BCTAHOBJIEHHS €KOJIOJIOTTYHO
JOMYCTUMO1 KOHIIGHTpAIlli IIKIJJUBUX KOMIIOHEHTIB, IO JO3BOJIUTH BIAPI3HATH
OpraHiuHy NPOJYKIIIO BiJl HEOPTraHIYHOI Ta yOe3MeuuTh CrokuBaya BiJl danbcudikariii
3 00Ky BUPOOHHUKA.

6. 3milicHeHO  eKCIepHUMEHTAIbHI  JTOCTIDKEHHS  €KOJOTO-TOKCHUKOJIOTIIHUX
MOKA3HUKIB OPraHIYHUX COKIB Ta BCTAaHOBJICHO BiAnoBiaHI 3HaueHHs iX EJIK. Ha ocHoBI1
OTPMMAaHHUX pe3yJbTaTIB PO3POOJEHO NPOEKT HamioHanbHOoro crangapry HCTY
XXXX:2017 «Coxu opraniuyHi. ATOMHO-a0COPOLIHNAN METO]] BU3HAYCHHS] TOKCUIHUX
CJIEMEHTIB.

7. IlpoBeaeHO eKcIepUMEHTaIbHI JOCHIKCHHS 3aJ1€KHOCTI (DI3UKO-XIMIYHUX Ta
CJICKTPUYHUX BIACTUBOCTEH PI3HUX THUIMIB IPYHTY, HA OCHOBI YOr0 3ampOIOHOBAHO
METOJ aJIMITAHCHOTO KapTorpadyBaHHS 3€Mellb, MPU3HAYEHUX I OPraHiuHOTO
BUPOOHHUIITBA, 3 METOI BJIOCKOHAJICHHS TEXHIYHOI CKJIAM0BOi (YHKIIIOHYBaHHS
CUCTEMH KOHTPOJIIO B JIaHIi ramysi.

8. 3a pe3ynbTaramMu €KCIepUMEHTATBHUX JIOCHIIKEHb MO0y I0BaHl MaTeMaTU4H1
MOJIeN1, SIK1 3 IOCTaTHHOKO TOUHICTIO OMUCYIOTh 3AJICKHICTh CKJIAJIOBUX aJIMITAHCY BiJl
JaCTOTH TECTOBOTO CHUTHANy W OCHOBHUX XapakTepucTHK IpyHTY. ChopmynboBaHO
BUMOTH JUIsl CTBOPCHHS €JIECKTPOXIMIYHUX MPHUCTPOIB JJII ONEPATUBHOTO MOHITOPHHTY
OpraHiYHUX 3€MeJib. 3alpONOHOBAHO EKBIBAJIEHTHI CXEMU 3aMIICHHS HU3bKOOMHUX
00’€KTIB, 10 IKUX HAJIEKaTh IPYHTH.

9. 3ampornoHOBaHO METOMMKY, sSKa PETJIaMEHTYE BCTAHOBJICHHS MPUAATHOCTI
3eMellb J0 Opra”iyHoi ceptudikaiii Sk 3a OKpEeMHUMH TIOKa3HWKaMHu, Tak 1 3a
KOMITJIEKCHHM.

10. Ha ocHOBI aHamizy TEXHOJOTIi BHUPOOHUIITBA OPTaHIYHOI 3EPHOBOI
MPOJYKIli po3po0JIEHO OCHOBHI 3acaau IS CTBOPEHHS CHUCTeMHU 300py iHdopmairii
kib6epdizuyHOi cucTemu i KOHTPOITIO.
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Bopo6enr O.B. HopMaTuBHO-TeXHiUHe 3a0e3MeYeHHSI CHMCTEMHM KOHTPOJIIO
OPraHivYHOro BUpOOHMUTBA. - Ha nmpaBax pykonucy.

Hucepraiiss Ha 3100yTTS HAyKOBOTO CTYIICHS KaHAWJAaTa TEXHIYHUX HAyK 3a
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Huceprariis IIPUCBSYECHA PO3pOOIIEHHIO HAyKOBO-TEXHIYHUX 3acan
BJIOCKOHAJIEHHSI CHUCTEMU KOHTPOJIIO OpPraHIYHOrO BHUPOOHHUIITBA. 3alpONOHOBAHO
cUCTEMY KJIacH(IKalIMHUX KPUTEPIiB Ta Ha iX OCHOBI Kiacu(pikaTopu Ajig 00 €KTIB
OpraHiYHOro BUPOOHHUIITBA, iX TIOKA3HUKIB SAKOCTI Ta METOMAIB iX BHU3HAUYECHHS.
3anponoHOBAaHO CXEMY OI[IHIOBAaHHS BIJIMOBIIHOCTI OPTraHIYHUX TOCIOJApCTB Ha
HaIllOHAJTPHOMY pIiBHI. 3JIMCHEHO EKCIEPUMEHTAIbHI  JIOCTI/PKEHHS  €KOJIOTO-
TOKCHUKOJIOTIYHUX TMOKAa3HUKIB OPTaHIYHUX COKIB, 32 PE3yJIbTaTaMH SIKHMX BCTAaHOBJICHO
BI/IMOBIJIHI ~ 3HAYEHHS 1X  EKOJIOTIYHO-JAOMYyCTHUMOI  KOHIIEHTparii. 3  METOI0
BJIOCKOHAJICHHSI ~ TEXHIYHOI  CKJIAJ0BOi  (YHKIIOHYBaHHS CHUCTEMH KOHTPOIIO
3alpONOHOBAHO METOJ aJMITAHCHOTO KapTorpadyBaHHsS 3€Melb, MPU3HAYCHUX IS
opraHigyHoro BUpoOHHITBA. PO3p0o0sieHO MaTeMaTHuHI 3aJIeKHOCT1 (DI3UKO-XIMIYHUX Ta
CJIEKTPUYHUX BJIACTUBOCTEW pI3HUX THUMIB IPYHTIB. CPopMynbOBaHO BHMOTH IS
CTBOPEHHSI €JEKTPOXIMIYHMX MPUCTPOIB AJI ONEPATUBHOTO MOHITOPUHIY OPTraHIuYHUX
3eMellb. 3alpONOHOBAHO METOAMKY BCTAHOBJIEHHS MPUJATHOCTI 3€Melb JI OPTaHiuHO1
ceptudikaiii K 3a OKPEMUMH ITOKa3HMKaMH, TaK 1 3a KOMIUIEKCHUM. Po3po6iieHo
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OCHOBHI 3acajJi CTBOPEHHS cHUCTeMu 300py iH(opMmaiii kiGepdi3nuyHOi CcUCTEMU
KOHTPOJIIO BUPOOHUIITBA OPTaHIYHO1 3€PHOBOT MPOAYKIIii.

KirouoBi cioBa: opraHiyHa NOpoAyKiis, cepTUdikallis, cUcTeMa KOHTPOIIIO,
€KOJIOT1YHO-JIOMYCTUMa KOHIIGHTpAIlisl, aJMiTaHCHE KapTorpadyBaHHs, KiOepdiznuHa
CUCTEMaA.
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Huccepranust ~ mocBsiieHa  pa3pabOTKe  HAYYHO-TEXHUYECKUX  OCHOB
COBEPIIIEHCTBOBAHUS CHUCTEMbI KOHTPOJISI OPraHUYECKOro mpou3BojcTBa. IIpemioxkena
cucrteMa KilacCU(UKAIMOHHBIX KPUTEPUEB M HAa UX OCHOBE KJIACCHU(UKATOPOB ISt
00BEKTOB OPraHMYECKOro IMPOM3BOJICTBA, MX IOKA3aTeJIel KaduecTBa M METOJOB HX
onpenenenus. [IpennoxkeHa cxema OLIEHKA COOTBETCTBUSI OPraHUUYECKUX XO3SIICTB Ha
HallMOHAJIBHOM ypoBHE. [IpoBeAeHBl SKCIEPUMEHTAIbHBIE HCCIEIOBAHUS 3KOJIOrO-
TOKCUKOJIOTUUECKUX TOKa3aTejeld OPraHMYeCKUX COKOB, MO pe3yJibTaTaM KOTOPBIX
YCTAHOBJICHBl ~ COOTBETCTBYIOIIME 3HAYEHUS HMX  JKOJOTMYECKH  JOIYCTUMOMU
KoHIeHTpaiuu. C [enbl0 COBEPHICHCTBOBAHUS TEXHUYECKOW  COCTaBJISIOIICH
(YHKIIMOHUPOBAHUS  CUCTEMBI  KOHTPOJIA  MPEIJIOKEH  METOJ  aJMUTAaHCHOTO
KapTorpadupoBaHusl 3eMelb, MPEIHA3HAYCHHBIX JUIsI OPraHUYECKOTO IMPOU3BOJICTBA.
Pa3paboTansl MaTeMaTHYECKHUE 3aBUCHUMOCTH (DU3UKO-XMMHYECKUX U DIIEKTPUUYECKUX
CBOWCTB pa3NuWyHbBIX TUNOB MO4YB. CdopMyaupoBaHbl TpeOOBaHUS JUIsl CO3JaHUS
ANEKTPOXUMUYECKUX YCTPOWCTB [JIs OINEpPATUBHOTO MOHHUTOPUHIAa OPraHUYECKHX
3emenb. IlpennoxkeHa MeToAuWKa  yCTAHOBJCHUSI TPUTOJHOCTA  3€MENb  JJIA
OpraHuyeckoil cepTu(ukanmuu Kak 1O OTACJIbHBIM TOKa3aTeNlssM, TaK W 1O
KOMIUIEKCHOMY. Pa3paboTaHbl OCHOBHBIC MPUHIMIBI CO3JaHUS CHUCTEMBI cOopa
uHpopmanuu KuOEepPU3HUECKOW CHUCTEMBI KOHTPOJS MPOU3BOJCTBA OPTraHUYECKON
3€pHOBOW NMPOLYKIIHH.

KirwuyeBble cjioBa: opraHuyeckass MNpOAYKIHS, cepTU(UKAIUsi, CUCTEeMa
KOHTPOJIA, HKOJIOTHYECKHU JOMyCTUMAs KOHIICHTpAILIUS, aJMUTAHCHOE
KaprorpadupoBanue, kudeppuznueckas cucTema.

ANNOTATION

Vorobets O.V. Normative and technical provision of organic production
control system. - As a manuscript.

The thesis for a scientific degree of the Candidate of Technical Sciences by
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2017.



20

Thesis is devoted to development of scientific and technical foundations for
improvement of organic production system control. Research of problems in the field of
organic production in Ukraine was conducted, and as a result of a detailed analysis of
international experience of organic production regulation are formulated basic aspects
of improving the control system of this industry with taking into account international
tendencies. Sociological research was conducted to determine the demand for organic
products and as a result was formed the most important factors which affect on the
increasing of popularity of organic food products in Ukraine. The author proposes a
model of the organic production control system, which is based on four subsystems:
normative-methodical, organizational, informational and technical subsystems. In thesis
was proposed the system of classificatory criterias and on their basis was proposed
classifiers for organic production objects, for quality indicators of these objects and for
methods of their determination. The scheme evaluating the conformity of organic farms
at the national level was proposed. Based on experimental data and analyzing statistical
information was recommended rationing of quality parameters of organic products such
as indicators of its safety by installing ecologically permissible concentrations of
harmful components that will allows to distinguish organic from inorganic products and
to protect consumers from falsification by the manufacturer. Experimental research of
ecological and toxicological indicators of organic juices was made, as a results was
determined the appropriate values of ecologically allowable concentration. A draft of
national standard «Organic juices. Atomic absorption method for determination of toxic
elements» was designed.

To improve the technical component of the functioning of the control system was
proposed the admittance method of cartography land intended for organic production.
To implement this method, by results of experimental researches were designed
mathematical dependences of physico-chemical and electrical properties of different
types of soils. The obtained results confirmed the possibility of using this method to
control the properties of the soil and proved that this frequency dependencies
admittance parameters is an important informative parameter for monitoring soil quality
indicators. The requirements for the development of electrochemical devices for
operative monitoring organic land was formed. The methodology of establishing the
suitability of land for organic certification as per selected indicators, and on the complex
was proposed. Basic principles for the creation of a system collecting information cyber
physical systems was developed to control the production of organic grain products,
namely was structured parameters and the type of information needed for cyber physical
systems at each stage, based on this information must be taken administrative decisions
and implemented corrective actions.

Key words: organic products, certification, control system, ecologically
allowable concentration, admittance cartography, cyber physical system.



