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CEMNbCKOXO3SNCTBEHHDIE HAYKN
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Jlaoaxoscaes Ansapiicon

KAHOUOAM CebCKO XO3UCNBEHHbIX. HAYK, OOYEHIN
Hamaneanckuii unsicenepHo — cmpoumensHbii UHCIumym.
Mamaorconoe Mavpydh Maxmyoscanosuu

cmapuul npenoo0asamers

Hamaneanckuii unsicenepHo — cmpoumensHbiil UHCIumym.
Xaiioapoe Lllep300 Ipzawmanuesuy

npenooasamenn

Hamaneancxutl unoicenepHo — cmpoumertoHuILl UHCIUNTYI.

E - mail: inventor _uz@mail.ru

OILIEHKA OBPOI'OOITACHBIX TEPPUTOPUU HAMAHI'AHCKHUX AIBIPOB.

AHHOTa].ll/lﬂ. Hamanranckue aZbIpy paCloJIOKCHBI HA CCBEPOBOCTOYHUC YaCTHU Hamanranckoii o0nacTu. [1,

16].

[Iupokoe aHTPOIIOTEHHOE OCBOCHHUE 3eMelhb B Y30ekuctane 1975-1980 r. [ToBnusiio Ha aKTHBHU3AIHIO TIPO-
IIECCOB 3PO3MM M TEXHOTEHHOTO HApPYIICHUs II0YB, YTO MPHUBEIO K CoKpameHuio Oomee 300 Thic. Ta momaan
CENTbCKOXO3SICTBEHHBIX YTOJUH U YXY/ILIEHUIO MOYBEHHO — DKOJIOTUYECKOil cuTyarmu ctpansl. [Ipobnema ycy-
ry0siserTcs TeM, 4TO B apUAHOW 30HE U TOPHOW 00NacTy pecnyOIuKH MPUMEHEHUE TPaJUIMOHHBIX METOJIOB Me-
JIMOPAIMK U PEKYIbTHBAIIIN HAPYIIICHHBIX OBparaMi U TEXHOTCHHOIT JAESTEIHOCTHIO UesloBeKa MouB. [2, 95].

Knouesvie cnosa: Sposuu, NopajiceHHocmy, 08paz ONACHbIX, KAMe20PUs 08PAXCHOT, c1abo, cped HO, CUTLHO, Kama-

cmpoghuueckoe

BaxxHBIM KpUTEpUEM OLIEHKH OBPAKHOU 3PO3HH
SBISIETCA OIpPEJEIICHUE TEPPUTOPUHU IO KATETOPUSAM
OBpar OMacHOCTH 3€MeJb, KOTOPOE JOJDKHO JIEKaTh B
OCHOBE MPOEKTUPOBAHMS IMPOTUBOIPO3HOHHBIX MEPO-
npusTail. OBpar onacHOCTh 3€Melb — TEPPUTOPHSL, T
COUYETaHUE IPUPOAHBIX YCIOBHH CO3AAET OMNACHOCThb
Pa3BUTHSI OBPA)XHOU 3PO3UU IIPU XO3ANUCTBEHHOM MC-
nosb30BanHuM. [3, 4]

(tadm. 1) [4, 97]. OCHOBHBIM HCTOYHUKOM, BBI3bIBAIO-
UM Pa3MBIB TI0YB, SIBJIAETCS KOHLEHTPHPOBAHHBIN BOJI-
HBIH TTOTOK OT CTOKa aTMOC()EPHBIX OCATKOB 1 OPOIICHHSI.
Bce ocransHBIe pHUpOHBIE (PAKTOPBI OBpAr OMACHOCTH B
TOM WJIM MHOM CTENEHH CBSI3aHbl C MX 3POAUPYIOLIEH CH-
JIOM.

Taomumma 1
I'pynnupoBKa 0BparoB no cTeneHy NopaskeHHOCTH TEPPUTOPHH
Kareropus ospar onacroctu 8 Il. Cra- 1. IV. Cumb- | V. katactpodu-
IIpuponnsie hakTopsl, ompe- OmnacHOCTBb OT-
Oast Cpennsist Hast yeckast

JACITAOLIINEe OBpar OIIaCHOCTHb CyTCTByeT

1.9pO3HOHHLIX HHAIEKC HKHIL- venee 1,0 11-20 | 21-40 | 4160 Gonee 6,0
KHX 0CaAKOB
2.9poaupyeMocTb OYB, T/Ta menee 2,0 2,1-3,0 3,1-5,0 5,1-10,0 oomee 10,0
3.JHC ropsbIX IOpOA, M/C ooxee 3,5 1,76-3,50 | 0,76-1,75 0,40-0,75 menee 0,40
4.I'mybuna MecTHOTO basuca vieree 5 51-10,0 | 10,0-50,0 | 50,1-1000 | Gomee 100,0
9pO3MHU, M

FOpI/ISOHTaHBHO
5. CDopMa CKJIOHA BOFHyTaH CJIOKHas HpHMaH BI)II'[yKJ'[aH
poBHas

6. IlouposaimuTHas croco6- Bouee 60 31-60 21-30 11-20 menee 11
HOCTH paCTCHI/II/I

Ipy pounx paBHBIX YCIOBUSX Y/ACTBHBIN pacxos 1
00BEM TIOBEPXHOCTHOTO CTOKA TIPSMO TPOTOPIMOHAICH
JIBYM TIapaMeTpam JOXKSI — eT0 KHHETHYECKOI SHEPTHU 1
MaKCHMaJIbHOM MHTEHCHBHOCTH BO BpeMsI 710 OeraHus mo-
TOKa OT BOJIOpa3Jielia 10 HIbKHEH JacTH ckioHa. Hanboee
JIOCTYTTHBIM U JIETKO BBIYHCIIIEMBIM METOOM OIIEHKHU 3THX
JIBYX ITapaMeTpOB (IPO3HOHHOTO MHeKca —I) OIS siB-
asercss ypaBHenue Ywummeiiepa — Cwmwura (3acnas-
cknif,1983). OTmeTnM, JMLIB TO YTO B Y30€KHCTaHe OBpa-
ramMy TOPaKalOTCsS U OYEeHb KOPOTKHE CKJIOHBI (abIpoB,
0ecCTOYHBIX KOTJIOBHH, YAHKOB), TOITOMY LIETIECO00pa3HO

6parb 10- (mycTeiHHAs 30Ha) 1 20-MHUHYTHYIO (TOpHast 00-
JIaCTh) MAKCHMAJbHYIO WHTEHCHBHOCTH HOXISL. Kpome
TOTO, HY)KHO mozacuntath DU xuakux ocamkoB ¢ 1-15%
00eCIIeYeHHOCTH, T.K. OJIH PEIKHUIA JOXKIb B MYCTBIHHOMN
30HE MOKET CO3/aTh ITIOTHYIO CETh PA3MOHH.

CKopoCTb TOTOKA TPEKE BCETO 3aBHCHT OT JUTHHBI
KPYTH3HBI CKJIOHOB. Y CTaHOBJIEHO, YTO INTyOHHA MECTHOTO
0asuca 3po3un sBJIseTcsl PyHKIUEH 9TUX BYX ITOKas3are-
neit penbeda, KoTopast ONPEAENsieTCsT Ha TOIT OCHOBE TN
Ha3eMHBIMH TIPHOOpPaMH, TPEBBIICHUS BBICOT OT YCTh


mailto:uz@mail.ru
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PEK IepBoro nopsiika (Hepa3BeTBICHHBIE B IUIAHE) MU M-
PUTaIMOHHOM CHCTEMBI [0 Bogopaszena. OBparu, Kak mpa-
BIJIO, PA3BUBAIOTCS HA BBIMYKIIBIX (JOPMax CKIIOHA, KOTTA
YKJIOHBI B MECTax cOpoca MOTOKa OOIIBIIE YeM B OCTaIbHOM
4acTH. B cII0KHBIX onepedHsIx hopmax penseda cTyreH-
YaTOCTh CKJIOHA B 2-3 pa3a yMEHBIIIAET CKOPOCTb ITOTOKA U
TEM CaMbIM €T'0 Pa3MBIBAIOIILYIO CHILY.

Hcxons u3 Toro, 4To pa3BUTHE OBPAXKHOI 3pO3UU Ha
CTa/IUH MPOMOUH IIPOMCXO/IUT B IIOYBEHHON  TOJIIE,
HY)KHO YUYMTBIBaTh 3pojaupyeMocTs nous (OII), T.e. cro-
COOHOCTb TOYB K Pa3MbIBaHHIO. AMEpPHKaHCKHE YUeHbIC
pazpabotanu metoarky oueHku I mo Homorpamme (3a-
craBckuii, 1979), mo KoTopoii J1eTKo ycTaHaBIMBaeTCs JI0-
IyCTUMBII CMBIB, IMEsI JaHHBIE IPAHyIOMETPUIECKOTO CO-
CTaBa, COACPIKaHNE TyMyca, BOAOIPOHULIAEMOCTH H CTPYK-
Typsl nous. Ilpu orcyrcTBMM HH(pOpPMAIWHM IO ABYM
nocneiHIM TapaMetpam Ol MOXKHO OonpenenuTs 1o Tiep-
BBIM JIByM.

B nporiecce oBpaykHO# 3pO3uH 10 Mepe YrITyOJIeHUsI
pycel BOIHBIX TIOTOKOB BCe OoJiblliee 3HA4YEHUE OyneT
nMeTh (DaKTOp Pa3MbIBAEMOCTH TOJICTHIIAIOIINX TOPHBIX
nopoA. Pa3MBIBa€MOCTb 3aBUCHUT OT JIMTOJIOTHYECKOTO U
MEXaHUYEeCKOT0 COCTaBa Mopoi, a KOJIUYECTBEHHO OIperie-
JISIeTCsI TIOKa3aTeNeM JOMyCTUMBIX Hepa3MbIBAIOIINX CKO-
pocreii JIHC (Kocog, JIro6rmoB, 1974). Pa3sutre oBparos
B HaYaJIbHBIX CTaJUSIX BO MHOTOM 3aBHCHUT OT OPOHHPYIO-
IIeH PO PaCTUTENBHOCTH, KOTOPAst ONPEIEAeTCs] KO-
YECTBOM HA3eMHOM Macchl U KOpHEW. DTH MOKa3aTelu B
€CTECTBEHHBIX JIaHAMA(TaX ONpEnernsIoTcs OHoorIe-
CKHM THIIOM PaCTHTENIBHOCTH, a VIS KYJIBTYPHBIX — arpo-
(hoHOM. HO TIOYBO3AIIMTHYIO PONIB PACTEHHI B YCIIOBHSX
€CTECTBEHHOTO YBJIAXKHEHHS HENb3sl YCTAHABIMBATH BHE
3aBHCHMOCTH OT y4deTa IIEpPHO/IOB BETE€TAIIMOHHOTO Pa3BH-
THA Y BBIIAJCHUS 3PO3UOHHO — OTAaCHBIX 0ca IKoB. [Touso-
3aIlIUTHAs! CIOCOOHOCTH B HAIIIEM CJTydae BBIYUCIICHA JieTe-
HHEM NPOEKTHBHOIO MOKPHITUS HA MaKCUMAaJIbHBIN 20-Mu-
HYTHBIN 9PO3UOHHBIN HHAEKC OCaIKOB.

Io crenenu nposiBIEHKS ¥ OBPAr OMacHOCTH TEPPH-
TOPHH B 3aBUCHMOCTH OT aHTPOIIOT€HHOTO (hakTopa Kare-
TOPHUH 3€MeJb CEeJIbCKOXO3SHCTBEHHOTO HCIOJIB30BAHMS
MOKHO PacHoJIOXUTh B TaKOW IOCIIEAOBATENBHOCTH (TI0
CTerieHH yOBIBaHMS): HOBO OpOIIAeMble 3eMIIM Clabo-
HAKJIOHHBIX PaBHHH, MPEATOPHA, aJILIPOB ¥ BHICOKHX ped-
HBIX Teppac — CTapOOpOIIAEMBIE 3eMJIN B TaKHX e YCIIO-
BUSIX peltbetha — GorapHbBIC 3eMIT HU3KOTOPHH, CPEITHETO-
pHii ¥ a[IBIPOB — KPYTIIOTOJIIIHBIE ITACTONIIA CPETHErOpHid
— Ce30HHBIE MAcTOMIIA BEICOKOTOPHiA. Takast ske ocie1o0-
BaTENIBHOCTH 110 BU/IaM KyJIBTYp: POTAIHbIe — MHOTOJIET-
HHME HAC)X/ICHHsI OpOIIaeMble — OIHOJIETHHE 3CpPHOBbIC
CIUIOIIHOTO T10CEBa — MHOTOJICTHUE HACXAEHWs! Oorap-
HbIE — OJTHOJIETHUE TPABbI — MHOTOJIETHUE TPABBI.

MHOTo(aKTOpHBIH CTATUCTUYECKUH aHAIN3 KOJIde-
CTBEHHBIX TIOKazatesneil (pakTopoB oBpar 00pa3oBaHus Ha
563 KITFOYEBBIX yJ4acTKax, pa30pOCaHHBIX 10 BCEi TeppH-
TopuH Y30eKWCTaHa W O00pabOTaHHBIX MO MpOrpamMMme
OBM “Me303aBp”, TOKa3al TECHYIO KOPPEISTUBHYIO
CBSI3b HX C TUTIOM pelbeda.

Turmmsanust penbeda IS OLEHKH OBParoOnacHOCTH
TeppuTopHy Y30eKnucTana

A. Peunble 10 THHBI

1. CoBpeMeHHBIE pyciia, IOMMBI U JAETBTHI KPYIHBIX
PeK — c1ab00BparoonacHsIe.

2. Kommnexe Hmskux (I—III) peuHsIx TeppacoBhIX
YPOBHEH KPYITHBIX PEK — CIIa000BParoonacHsIe.

3. Kommnekce Boicokux (IV — VI) peuHBIX TeppacoBhIX
YPOBHEH — CpEAHE — M CHITBHOOBPATr OOTIACHBIE.

4. CuiibHO Bpe3aHHBIE KaHOH 00pasHBIE pyciia peK 1
TIPHJIETAIONIHE K HUM Ha [ONMEHHBIE Teppachl — CHIILHO-
OBparoomnacHsIe.

5. JlpeBHYE aJUTIOBHATIEHO — IPOJTIOBHAJIBHBIE JIEITBTHI
— c11ab00BparoonacHee.

b. O3epHble BIIaauHBI U CyXue OECCTOUHBIE KOTIIO-
BUHBL.

6. JlHWIIIa COBPEMEHHBIX 03€PHBIX BIIAIVH 1 IPEBHIX
6eccToyHBIX KOTIIOBHH. O0coXIIee JHO ApaibCKOTO MOPS
— HEOBPArooMacHbIE.

7. CKIIOHBI O3€pHBIX BITAIMH U OECCTOYHBIX KOTIOBHH
— c11a00 — 1 CpeTHe OBpar OIacHbIE.

B. PaBHMHBI 1 IU1aTO Y CTIOPT.

8. PaBHUHBI ¢ JeISIMOHHO — aKKyMYJISATHBHBIMU
s050BbIMH (popMamu penbeda (CIOKEHHBIE TIECKaMH) —
HEOBPAaroomacHsIe.

9. PaBHUHBI IJIOCKHE M CIA0OHAKIOHHBIC AJITIOBHU-
AITbHO — TPOJTFOBUAJIbHBIE, CIIOKEHHBIE CKEEeTHBIMHU, CJIO-
HCTBIMH 1 JIECCOBBIMH TIOPOJIAMH — CIIA000BPArooIacHbIE.

10. PaBHUHBI OYTPHCTO — BOJHHUCTHIC ATUTFOBHAIBHO —
TIPOJTFOBHANIBHBIE, CIIO)KCHHBIC JIECCOBBIMH IOPOJAMH, -
CpETHEOBPATONacHbIE.

11.a) CraGoHAKIIOHHBIC PaBHHUHEI IUIATO YCTIOPT C
TTIMHUCTO — MEOHNUCTHIMY OTJIOJKEHHSIMH — HEOBPAroornac-
HbIE.

6) byrpucto — BOJHHCTBIE paBHHHBI M yBajbl
VYeTtopTa — €11a600BparoonacHsle.

B) KpyTble ycTymbl MnacToBOH BO3BBIIIEHHOCTH
YeTtiopTa («4HHKHY) — CHITBHOOBPAroomnacHbIe.

I'. Ilpearopbst M KOHYyca BLIHOCA.

12. [Ipearopest U HAKJIIOHHBIE NIPEATOPHBIE PABHUHBI
crabopacwieHEHHbBIE — CPeJHEOBPAroOnacHbI€.

13. Ilpenropbst cpenHe — U CUIIbHOPACWIEHEHHBIE -
CHJIbHOOBPArooracHbIE.

14. BcxonmvuieHHBIE, OyTPHUCTBIC W BOJHUCTBIC TIPE]i-
TOpbhs — CJ1a00 — U CPETHEOBPATr0OIIacHbIE.

15. Konyca BrHOCa pek V-V nopsiika — ciaabooBpa-
TOOTIaCHBIE.

1. Huzkoropbsi, ocTaHIOBbIE HU3KHE IOPbI U BO3-
BBIIIIEHHOCTH HU3KOTOPHOTO YPOBHS

16. a) Huzkoropbst cnabo — 1 cpeHepacusieHeHbIe —
c1abo — ¥ CpeHEOBPArooacHbIe.

6) CuitbHO — M OYEHB CHITHHO (O€/IIeH/IbI) pactyIeHeH-
HbIEe HU3KOTOPbS — C1a000BparoonacHsle.

17. OcraH110BbIe HU3KUE TOPBI U BO3BBIIICHHOCTH C
Pa3IMYHON CTENEHBIO pacwIeHeHHs — c1abooBparoormac-
HBIE.

18. DpO3MOHHO — pacUJICHEHHBIE XOJIMHCTO — YBaJIH-
CTBIE BO3BBIIICHHOCTH MPEATOPHH («aIbIpB») — CHIIBHO-
OBparoomacHbIe.

19. KpyTble 00BaIbHO — OCBHITIHBIE CKJIOHBI HH3KHX
TOp ¥ BO3BBIIIEHHOCTEH — CPEIHEOBPATOOTIACHBIE.

E. Cpeaneropbs

20. Cnabo — 1 cpeaHepacuJICHEHHBIE CPEIHErophs —
CPEIHEOBPATrOOMACHBIE.
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21. CwibHO pacysIeHEHHBIE CPETHErophs — c1abo — n
CPEIHEOBPAroonacHbIE.

22. CxamnucTele, TIIyOOKOpacUJICHEHHBIE BBICOKOTO-
bl — HEOBPArOOMAaCHbIE.

23. BBICOKOTO IIIAaTO ¥ TIOBEPXHOCTH BBIPABHUBAHHS
crmabopactiicHEHHbIE CTab00BParoonacHsle. [5, 92-94]

HeoOxomuMocTs TakoW THNH3AUN MPOJUKTO-
BaHa TEM Ba)XHEHIIMM 00CTOSTEILCTBOM, YTO PaCIpo-
CTpaHEHHE M YCIIOBUS Pa3BUTHUS JIMHEHHBIX (HOPM 3po-
3UM TECHEWIIMM 00pa3oM CBs3aHBI MMEHHO C JIaH/-
mapTHO — TeoMOp(OIOTHUECKUMH yciIoBUIMU. Ha
paBHUHAX, 3aHUMAIOLIUX MOYTH 3/5 yactu ob1eit mio-
1311 PeCIyOIMKH, OBpaKHAs PO3HsI HOCUT OYaroBBIi
XapakTep ¥ MOXKET Pa3BUBATHCS M0 OTACITBHBIM Y4acT-
KaM Me3openbeda. B yciioBusx ke pacuwIeHEeHHOTO pe-
mpeda co CKIOHAMHU Pa3IMYHOW KPYTHU3HBI U (OPMBEL,
BOJIM3M YCTYIIOB BBICOKHX PEYHBIX Te€ppac, Ha HU3KHX
M CPeIHUX BBICOTHBIX IOSICax TOp, T BBHICOKAst OCBO-
CHHOCTb TCPPUTOPUH, OHA MOKET IMPOABIATHCA MHIU-
POKO H pa3HOOOpa3HO.

Ha oBparooriacHbIX TEpPUTOPUSIX AJIBIPOB U3 OPraHHU-
3aIIMOHHO — XO3SHICTBEHHBIX MEp B MPAKTUKY arporpo-
MBIIIJICHHOI'O KOMIUICKCA HaMH 6I:IJ'II/I BHCAPCHBI KOM-
TUIEKC CHCTEM MTOYBOOXPAHHOTO 3eMJIEJICITHS IBYXPa30BbIi
©KETrOIHBIN YUeT U OLICHKA Pa3MBITBIX 3eMeJIb M0 (hepmep-
CKHX X03stiicTBaM. [6, 53].
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Summary. The article covers different application aspects of the products made of polyethylene foam within
the scope of insulation systems of framed and frameless constructions used in the quality of storage premises,
logistic objects, agricultural storage facilities and livestock facilities as well as framed residential buildings.

Pe3tome. B cratbe paccmaTpuBaroTCs paziUyYHbIE aCHEKThl MPUMEHEHMs M3ACIUN U3 MEHONOJIUITUIIEHA B
CUCTEMAaX M30JIAIUU KapKaCHBIX U 6eCKapKaCHLIX COOPY)I(QHPIIZ, HCIIOJIB3YEMBIX B KA9E€CTBE CKIIAACKUX ITOMENIC-
HUH, TOTUCTHYECKUX 00BEKTOB U XPAHWIIUII CETECKOXO03SMCTBEHHOH MTPOAYKIINH, )KHBOTHOBOTIECKUX OOBEKTOB,

a TaK¥XKE€ XXUJIBIX KapKaCHBIX SHaHHﬁ.

Keywords: frame structures, tent structures, insulation shell, foam polyethylene, castle connection, thermal

resistance

Knioueswvie cnosa: KAapKacHble COOPYIHCEHUA, MEHMOBbIE COOPYIAHCEHUA, USOTAYUOHHAA 060]10‘”('(1, neHonoJju-
OMUJ€eH, 3aMKoeoe coe()uHeHue, mepmudecKkoe conpomueienue

CTpOUTEIBHBIMHU CEJIbCKOXO3IHCTBCHHBIMH 00h-
€KTaMH, B KOTOPHIX HEOOXOIMMBI CHCTEMBI 3aIlIUTHI OT
4Ype3MEepHBIX OTEePh TeIlIa, a TaK K€ KOHTPOJIb COCTO-
STHUSL BHYTPEHHEH CpeIbl, ee TeMIIepaTyphl U BIaXKHO-
CTH, SIBJSIIOTCS XpaHWIMINA CEJIbCKOXO3SICTBEHHON
MPOAYKINH, >KABOTHOBOIYECKHE OOBEKTHI, KPBITHIC
CTOSIHKM CEJIbXO3TCXHUKH, HEKOTOPBIC THIIBI CKJIa[-
CKUX MOMEIICHUI. DTH COOPYKEHUS CTPOST IO OJHOM
U3 TpeX cxeM: OeCKapKacHOrO THUIA, KapKacHOTO C
JKECTKHM TOKPBITHEM U KapKaCHOTO C TCHTOBBIM ITO-
KpeITHEM. B coopyxeHusax, moctpoeHHsix no 2010
rojga, mnpeodiagaeT yTEIUICHHE MHUHEPATIOBATHBIMHU
ATaMH (C 3aIIUTHBIM (pacaHBIM TOKPHITHEM) WA
COHJIBUY NaHEIsIMH [5, 6].

OCHOBHBIMHU TIpOOJIEMaMH TOJOOHBIX MOKPBITHA
SIBIISICTCS. HEBO3MOKHOCTH (DOPMUPOBAHHS H30JISIIHOH-
HOM 000JI09KH 0€3 CTHIKOB, IIBOB, OECIIETICBBIX IMPH-
MBIKAaHUH K OCHOBaHHWIO. MuHEpaloBaTHbIE IUIUTHL,
OpU  pa3pylICHUH BOJOH3OJSIIMOHHON 000J0YKH,
BCTYIAIOT B KOHTAKT C BOJIOI U TEPSIOT, CHAYajIa CBOU
TEIUIOPU3MUCSCKUE CBOMCTBA, a Jajiee — pa3pymarTCs.
CBHJIBI/I'-I TIAHCJIN SIBJISFOTCS 60nee CTOI>'IKI/IMH K aTMoO-
cepHbIM BO3ACHCTBUSIM, HO (DOPMHUPYIOT MOKPHITHE C
MHOTOYHUCIICHHBIMH MOCTAKAaMH XO0JIO/Ia U ITy TSIMU KOH-
BEKIIMOHHOTO TIEPEHOCa BO3AyXa depe3 IIeH WU He-
ILUIOTHOCTH.

Curyanus craia MEHATHCS, KOT/la Havyajach pas-
paboTKa CHCTEM H3OJSINH CEThCKOXO3SIHCTBECHHBIX
00BEKTOB C NpHMEHEHWeM HoimdTHiIeHa. CaM mare-

puai He ABJSICA HU HOBBIM, HU HHHOBAI[MOHHBIM. 13-
JIENNS U3 IEHONOJINATUIIEHA IECATUIETUIMUM HCIIONb-
30BAJIACH B JUISI U3OJISIINH TPYOOIIPOBOIOB, B KAUECTBE
MOJJIOKEK OJ1 JIJAMHUHAT, YIUIOTHUTEJIBHBIX IPOKIaI0K
u np. LlenecooOpa3HBIM IS CTPOUTEIIECTBA ATOT MaTe-
puan chenanu JABa 3amaTEHTOBAaHHBIX Poccuiickoit
kommnanueit TETIO®OJ] nzobpeTenust: BHEAPSHUE TEX-
HOJIOTUH TMOJIYYEHUS U3MIETUH ToMIuHOoH 10 150 MM 1
BHEJ[PEHHE TEXHOJOTMU (POpMHUPOBaHHS OECIIOBHOTO
COEIMHEHUS OTJIENbHBIX JTUCTOB [5, 6].

B crarse paccmaTpuBaroTCs pa3IHUHBIC ACHIEKTHI
MIPUMEHEHUS M3JeNUI U3 MEHOMOJMITUIEHA B CUCTE-
MaX M30JIIUA KapKaCHBIX M OeCKapKacHBIX COOPYXKe-
HUH, UCIIOB3YEMBIX B Ka4eCTBE XO3IHCTBEHHBIX 00B-
€KTOB, a TaK ke KapKacHBIX KOTTe kel [7, §].

Hecmotpss ©Ha pasnmuuHoe (YHKIHOHAITBHOE
Ha3HaueHHE 00BEKTOB, CHCTEMa M30JISIHN HX OCHOBBI-
BaeTCsl Ha OOUINX MPUHIIMIAX, WX JIBa. Termio- mapo-
BO3/1yXOM30JISILIMOHHAsT 000JI0YKa CO3/1aeTCsl 33 CHeT
MEXaHHYECKOT0 3aKPEIUICHUS! PYIOHHOTO IEHOIOJH-
STHJICHAa Ha HECYIIeW KOHCTPYKIMH C IMOCIIETYIOIINM
COCIMHEHUEM OTJIENbHBIX JIMUCTOB B 3aMOK M UX CBap-
KOH TOpSIYUM BO3AYXOM IOCPEICTBOM CTPOUTEIHHOTO
¢ena (puc. 1). B 6eckapkacHBIX cUCTEMaX W30JSIIHOH-
HBI MaTepuas MOHTHPYIOT C BHYTPEHHEH CTOpPOHBI
METANTMYECKOTO OIMHKOBAaHHOTO PH(MUINPOBaHHOTO
JIMCTa; B KAPKACHBIX CHUCTEMax HM3OJIIHOHHYIO 000-
JIOUKY yCTAHABJIMBAIOT C BHEIIHEH CTOPOHBI HECYIIIErO

Kapkaca.

Puc. 1. Monmaorc menjiou3onAyuUu. d — MexanuyecKkoe saKkpenjienue jucma ymeniumens, 6— ceapKa cmvlKoe
PYJIOHHO20 nerHonoausmuiena

B 6eCKapKaCHBIX 3JaHUAX Hecyn_lei/i KOHCT‘pyKHI/Ieﬁ SIBJISICTCS METaJUIMYECKass 00004UKa COOpPYIKCHHS, BbI-
IMoJIHAEMasA, KaK IIpaBujio, u3 HpO(i)I/IHI/IpOBaHHOFO OIMMHKOBAHHOI'O ME€TaJlia. HOCHCHOB&T@HBHOCTL MOHTa)xa I10-

Ka3aHa Ha puc. 2 u 3.
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Puc. 2. I[loocomoska PYIAOHA U3 Memaliu3supoBannHoc0 6CNEHEHH020 NOAUIMUTIEHA

Temmeparypa npuMeHeHHs BCIICHEHHOTO MOMIdTHIIeHa 0oT -60 1o +80 °C, uro co3maér Bce HEOOXOIMMEBIE
YCIIOBUSI IUIS IPOBENICHNS BCECE30HHOTO MOHTaXa. PaboTHI 1O TETIIIOM30IIAIINH XPAHUIIHUIIA HE 3aBUCST OT BHEII-
Hell TeMIiepaTyphl BO3AyXa U MOTYT IIPOBOANTECS 365 nHel B roxy. bonee Toro, caM pylTOHHBIN MOJTHITHIICH HE
TIOJBEP>KEH Pa3pyIICHHIO MO BIMSHIEM CE30HHBIX TEMIICpaTypHBIX KoJIeOaHMUi, 4TO AETAeT €ro BCEPUTOAHBIM
1 TIOIXOISIINM ISl PETHOHOB C SKCTPEMalIbHBIMU TEMIIEPATYPHBIMHU PEKHUMaMH, BKJIIOYAsl CypOBbIE KIIMMaTH4Ie-
CKHUE YCJIOBHSI UCIIOIb30BaHUS.

Puc. 3. Moumaoic uzonsiyuonuotl 000104KU aneapa

CucreMa HM30J5I0MHM OBOIIEXPAHWININ J0JDKHA  HUE YTEIJIEHHOW METaITIOKOHCTPYKLUN, MUHUMH3HPO-
CIOCOOCTBOBATH Pean3alMy CIICAYIONINX 3a/1au: 00ec-  BaTh MOCTHKH XOJIOAA W IyTH WHQUIBTPALMH HapyK-
M€4YUBaTh MAaKCUMAaJIbHOE TEPMHUYECKOE CONPOTUBJIE-  HOTO BO3AYyXa, HUBEJIMPOBATh MEXaHUUECKUE HATPY3KU



|

= Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(45), 2019 9

Ha METAJUIMYECKHH KapKac, CriocoOCTBOBAThH JIOJIO-
CPOYHOIl JKCIUTyaTallud COOPYXKCHHS, COXpaHssi BCe
OCHOBHbIE TETIO(PU3MIECKIE CBOWCTBA.
CrieniMain3upoBaHHbIe OBOIICXPAHUIIUINA TIPE/I-
CTaBIISIOT 000 OeckapKkacHBIE METAITIOKOHCTPYKIIUHI
(pexe KapkacHBIE), BHYTPEHHEE MPOCTPAHCTBO KOTO-
PBIX 3a4acTyr0 30HUPYETCS MO pa3indHoe (PyHKIHO-
HaJIbHOE Ha3HaueHWe (CyllKa, COPTUPOBKA, XpaHEHHE
MPOIYKINH). Y CIOBUSI XpaHEHHUS TOTOBOI CEIbCKOXO-
3STUCTBEHHOM NPOIYKIUH JOBOJILHO KPUTHUYHBI: IIPH-
emsemast Temmeparypa 3—5 °C, ontumainbHas BIax-
HOCTB 95 %, 1S COOIIOICHHST KOTOPBIX 3a4acTyIO Tpe-
OyroTcst aBTOMaTU3UPOBAHHbIC
KITMMAaTHIeCKOTO KOHTPOJISL.

CHCTCMBbI

Puc. 4. HUzonayusa kapkacrnozo nomewenus. TensmHux

[Tpu pekOHCTPYKLUKH OOBEKTOB IMOJ TIOMELICHUS
JUTSL COJICPIKAHUS CKOTa M30JHMPYIOT CTEHBI U HOTOJIOK
PYJIOHHBIMHU MaTepHallaMi C MEXaHUYECKHUM 3aKperiie-
HUM Ha MOBEPXHOCTH W CO3JaHHEeM OecIIOBHOH 000-
J049Kky. B 6onpnmx mo o6beMy MoMenieHHsX peKOMEH-
JyeTcsi IPUMEHEHNE BO3AyX000MEHHO!H BEHTHIISILIUH 1
KJIMMAaT KOHTPOJIS (10 BIQXKHOCTH M TEMIIEPaType), 4TO

- -

Puc. 5. U3onayua beckapracnozo nomewjenus. Kpvimuiii ckomuwiii 060p

CraHJapTHOE OCHALIEHUE  OBOIIEXPAHUIIHUIIA
JOJDKHO BKJIFOYATh HAIMYHE PA3IMYHBIX CHCTEM BEH-
TWIIANA U UHBIX CHCTeM (YBJIQXKHEHUS, OXJIAKIACHUS,
CYIIKH U T.11.), 00ECTICYMBAIOIIIX U ITOIICP KABAIOIITIX
OTIpefeTIEHHBIE BCECE30HHBIE M JOJITOCPOYHBIE YCIIO-
BUSL XPaHEHUS CEJIbCKOXO3SMCTBEHHON MPOAYKLHU.
OmHaKO OCHAIIEHHOCTH CAMBIM COBPEMEHHEIM 000py-
JIOBaHHEM HE TapaHTHPYET COXPAHHOCTH IMPOAYKTOB
MIPOJIOJDKUTENBHBIN MEpHo/, 3Ta 3ajada peracTcs
JIMIIb Ka4eCTBEHHBIM TEIUIOM30JIMPOBAHUEM OBOIIE-
XPaHWIUIL aHTAPHOTO THIIA.

00ecreunT ONTHMANBHBII PEXKUM COICPIKAHUS KUBOT-
HBIX.

IIpn HOBOM CTPOHTENBCTBE, B KaUeCTBE HIOMEIIe-
HUH J7Is1 3UMOBKM CKOTa HCIOJIB3YIOTCSI KapKacHbIE
(puc. 4) mim GeckapkacHble (pHC. 5) KOHCTPYKIUH C
HMHTEPBEPHBIM PacIONI0KEHHEM PYIIOHHOH H30JIIHei
Ha OCHOBE ITEHOIIOJIMITHIICHA.
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BecmioBHoe yreruieHHe OBOIIEXpAaHWIHI aHrap-
HOTO THIIa ¢ IPUIMEHEHUEM PYJIOHHOro Matepuana Te-
1o¢on® ¢ TeMI00TPAYKAIOIINM ITOKPHITHEM O0ecIIeqn-
BaeT d(PPEKTUBHYIO CHCTEMY H30JIIIIUN OBOIIEXPAHU-
JHIa Omaromaps (hopMHUpPOBAHHUIO eAMHOU
repMeTHYHON 000mouku coopyxeHus (puc. 6). Ipa-

BUJIHOE YTEIUIEHHE ¥ BEIOOP COOTBETCTBYIOIIETO Tpe-
0oBaHMSM U 3aJadaM TETIOM30JALMOHHOTO MaTepH-
aJla MUHUMH3HPYIOT PacxXoJpl Ha OTOIUIEHHE, o0ecrie-
4YHBas pecypcocOepeReHne YHEPrOHOCUTEINEH, U pery-
JUPYIOT MUKPOKJINMAT B TOMEIICHHUH, MOJIEPKHUBAS
ONTUMAJILHBIM TEMIEPATypHO-BIAKHOCTHBIM PEXUM
BHYTpPH XpaHWJIHIIA.

Puc. 6. Dopmuposanue uzonayuu mopya o60wexpaHuIuwa

Jng XxpaHwuI, B KOTOPBIX NpeRycMaTpUBaeTCs
JUINTENIFHOE XpaHEHHUE CEeNbXO3MPOIYKINH, BaXKHBIM
ACIIEKTOM BBIOOpA CTAHOBUTCS HKOJOTUYHOCTH U 0e3-
BPEIHOCTh YTEIUTUTENsl. BCIIeHeHHBIN MOTUATUNIEH SB-
JsieTcst abCONMOTHO OE30IacHBIM JUIsl JIIOAEH U pacTe-
HUH, He HAaHECET HUKAKOTO Bpe/ia )KUBOTHBIM M IIHIIE-
BBIM NpoaykTaM. OH He BBIIEINSET TOKCUYHBIX BEILECTB
B X0JI€ HKCIITyaTallii, 0COOEHHO ITPU BBHICOKUX TEMIIe-
parypax. YCTOHYMBOCTDh K arpecCHBHBIM OHOJIOTHYE-
CKUM CpeZlaM M XMMHUYeCKas HEeWTPaIbHOCTh MaTepH-
ajia MO3BOJISIOT UCIOJIB30BaTh CIEHUAIBHBIE MOIOIUE

COCTaBbI U PACTBOPHI JJIsl IPOBEACHHS IIEPHOTUUECKUX
CaHUTApHO-TUT'MEHUYECKHX 00pab0TOK MOMEIECHHH.

YTernéHHble aHrapbl TaK)Ke MOTYT 3KCILTyaTHPO-
BaThCsl B KQUECTBE rapakeil 1Mol XpaHeHne aBTOTPaHC-
nopta. TeMmneparypa, noajaep>xuBaeMasi BHyTpH TIoMe-
IIeHUs OJIarogaps JaHHOW TEXHOJIOTHH YTETUICHHS, 00-
JIeT4aeT 3aIyCK TPAHCIIOPTHBIX CPEICTB, Jienasl ero
OBICTPBIM, JETKUM M yIOOHBIM. DTO OCOOEHHO BaXKHO
1 BOCTPEOOBAaHO B PErMOHaX, AJIsl KOTOPBIX XapaKTepeH
OO0JIBIION X0/ CYTOYHBIX TEMIIEPATYp, BEI3BAHHBIH I1e-
penajoM AHEBHBIX M HOYHBIX TEMIIEpaTypHbIX 3HAUe-
HUIA.

Puc. 7. Unmepvepol meniouzonupo8aHubix CmMosaHOK

Hemnpocroii 3amaueii sBusiercst (opMHpOBaHUE
H30JISIIMOHHON 000JIOYKH KPYIHBIX I'apaXkei Wik 00b-
€KTOB ISl JIOJITOBPEMEHHOH KOHCEpPBAllMM TEXHHKH,
PacrioyoXKeHHbIX Ha 3HAYMTENIBHBIX IUTOMALIX (puc.
7). B aTom cityuae, MOMUMO apXUTEKTYPHO-KOMITOHO-
BOYHBIX 33/a4, OLIEHKH TEPMUIECKOTO COIPOTHBIICHUS
M30JSIIMOHHOM 000JI0YKH, peann3aluil WHXCHEPHBIX
CHCTEM KJIMMAaT-KOHTPOJIS, BOSHUKAIOT JOMOIHUTEIb-
HBIE aCIEKTHI, CBS3aHHBIE ¢ MacIITa0OHBIM (hPaKTOPOM.
BwmecTe ¢ 3TUM 1LenM 3alMTHBIX MEPONPUATUH OCTa-

IOTCSI T€ Xe: COXpaHEeHHE TEXHUKH B paboueM cocTos-
HUH, CO3/1aHHe OJarONpHUATHBIX YCIOBHH JJsI pabOTHI
TiepcoHaa, IHeprocoepesKeHNe U CHIDKEHUE 3aTpaT Ha
9KCIITYaTalfi0 ¥ 00BEKTOB U TEXHUKH.

Ha onHOM M3 Takux NPOW3BOJICTBEHHBIX O00BEK-
TOB, YTEIUIEHHBIX BCIICHEHHBIM MTOJIMITHIEHOM II0 TEX-
Hosorun Temodon, cneruanuctel MI'CY  nposenun
TETJIOBU3UOHHOE 00CIIEIOBAHNE YTEIUIEHHBIX OBEPX-
HoCTel. B urore, TemnepaTypHoe I10Jie Ha IOBEPXHO-
CTH OTPaXAAIOINX KOHCTPYKIHMH OBIIO paBHOMEp-
HBIM, IPY OTCYTCTBHU UCTOYHUKOB TIOTEPb.
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B yClOBHWSIX CHIBHBIX MOPO30B, CTAHOBUTCS
OUYCHb BAXXHBIM IIPHBENICHUE aBTOTPaHCIOpTa B pado-
yee coctossHue. OMBIT TeKyIIeH 3UMBI I OOJBIIHH-
CTBa POCCHICKHAX PETHOHOB U TIOCTOSHHAS IPaKTHKa
JUIsL PETUOHOB, TJI€ OTPUIIATEIbHBIE TEMIIEPATYPhl —
HOPMaJIBHBIA KJIMMaTHueCKuid (akTop IMOKa3bIBaeT,
YTO JaKe€ 3aBECTH MallMHY Ha MOPO3€ JIMOO CIOXKHO,

1100 HEBO3MOKHO, TN0O0 CTOUT JIeHET, 1100 omacHo. 1
B TO K€ BpEMsI, aBTOTPAHCIIOPT OJHKEH OBITH TOTOBBIM
K DKCIUTyaTaluyd B 1000 MoMeHT. cmonp3oBaHue
3MUMHHUX 000TPEBAEMBIX CTOSTHOK aBTOTPAHCIIOPTa € 3(h-
(eKTHBHON TEIUION30JISIIMEl MO3BOJISET pellaTh Bce
9TU MPOOIEMBI.

Puc. 9. Moumaosic menmogoeo nokpvimusi

TentoBBIE COOpPYKEHMS, KaK IMpaBHIO, KapKac-
HOTO THUIA IIO3BOJAIOT c(HOPMHPOBATh TEIIod(Pdek-
THUBHYIO M30JIHOHHYI0 000104KY (pHc. 9) ¥ ucnonb-
3yIOTCS. TP BO3BEJICHHUHM OOJBLICHIPOJIETHBIX KOH-
CTPYKLMH: CIOPTUBHBIX COOPYXEHUH, XPaHMIIHILI,
CKJIaI0B. B KauecTBe Kapkaca UCIOIb3YIOTCSI CHCTEMBbI
U3 NpOo(QUINPOBAHHOTO MeTajlla U JerKHX MeTalInde-
CKHUX KOHCTPYKIIUH.

MoHTa)X TEHTOBOW CHUCTEMBI YTEILIEHHA IO TEX-
Hosoruu Ternogoi OCyIIecTBIIETCS B CIEAYIOMICH Mo-
cienoBaTesbHOCTH. Ha Hecymuii kapkac MOHTUPYETCS

oOperIeTka; 1Mo 0OpenIeTKH packia bIBal0T PYJIOHHBIN
TICHOTIOJIMATHIICH, JINCTHI 3aKPEIUIIIOT MEXaHWYeCKH;
(dopMupyeTcst 3aMKOBOE COEIMHEHHE JIUCTOB M OCY-
LIECTBIISIETCS X CBapKa. Jlajee pacTsaruBaeTcs TeHTO-
BOE MOKPHITHE U MEXaHMYECKHU 3aKPEIISEeTCs MO0 TIepH-
MeTpy u pedpam KecTKOCTH KOHCTpyKuuu. [Togo6HOE
TEHTOBOE MOKPBITHE XOPOIIO 3aIUINAET CHCTEMY OT
BCEX BHIOB aTMOC(EpPHBIX BO3ICHCTBHUIL, HO HE SIBIIS-
€TCsl IPETATCTBUEM AJISI HECAHKIIHOHUPOBAHHOTO IIPO-
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HUKHOBeHUs. [lo9TOMYy 1OMOOHBIE TEHTOBBIE KOH-
CTPYKLUUH PEKOMEHIYEeTCsl yCTaHABINBATh Ha OXpPaHs-
€MBIX TEPPUTOPHSIX.

[IpuMeHeHHe PYJIOHHOTO NEHONOJIHMATUIICHA Jie-
JaeT BO3SMOXKHBIM HM30JUILUIO KapKaCHBIX KOTTEIDKEH
mo BHemHeMy KOHTYpY (puc. 10). Pymomer HIID

0

(JuMHA pyJIOHa MOXKET M3rOTaBJIMBATHCS Jr00ast B CO-
OTBETCTBHH C TEXHWYECKHMHU TPeOOBAHMSAMH) pa3Ma-
TBIBAIOTCSA I10 IEPUMETPY 31aHHA U GUKCHPYIOTCS K Jie-
PEBSHHBIM CTOWKAaM caMoOpe3aMu cO IUIsnKaMu. Py-
JIOHBI T10 TIOBEPXHOCTSAM KOHTAKTa COSIUHSIOT BCTHIK U
CBapHUBAIOT TOPSIIMM BO3TYXOM.

4 |

Puc. 10. Tennouzonayus kommeoowca:
a — passepmuisanue pynona HI1D; 6 — 3axpennenue mennouzonayuu u cuueka pyrona HIIO;
6 — (hopmuposanHue U30IAYUOHHO20 KOHMYPA U OKOHHBIX NPOEMOB

[MpuMeHeHne 3aMKOBOTO CBapHOIO COCAMHEHUS
PYJIOHOB TIEHO TOJIMATUIICHA 10 TexHosornu Tenodon
(mateaTNe 2645190) O3BOIISAET MOIYIUTH U3OJISAIIUOH-
HYyI0 000JI0YKY cKaTHOU KpoBmu (puc. 11) 0e3 mpume-

HEHUS JOTIOJHUTEIFHON BETPO3AIUTHl M TTapOU30IIs-
nun. [lpu sToMm anms Haje)kHOW OECHIOBHON CBapKH
MECT CTHIKOB OOPEIIETOYHYIO TOCKY CIEeIyeT pacIioia-
raTh HEMOCPEJACTBEHHO O] 3aMKOBOI CUCTEMOM yTen-
JIATEIA.

Puc. 11. @opmuposarnue uz301yuoHHOU 000I0UKU HA KPOG/Ie

Mo Bceil MOBEpXHOCTH KPOBIU ¢ BHYTPEHHEH CTO-
POHBI YKJIaJBIBAIOT PYJIOHHBIA (POIBTHPOBAHHBINA TIE-
HOIIOJIMATUIIEH, KOTOPBII 3aKpeIIsIeTcsl CaMOpe3aMH ¢
nraifbaMu M 3aTeM CBapUBAETCS TOPSIUM BO3TYXOM II0
JUHUSIM  cThiKa. TakuMm oOpasoM, dopmupyercs
CIUTOIITHAS M30JIAIMOHHAs 000JI0YKa, HE NMEIOIas MO-
CTHKOB XO0JI0/1a 110 I1aJiu oBepxHocTei. Jlanee Ha ca-
MOpe3aX MOHTHPYETCS BHYTPEHHSAS OOpemIeTka, K Ko-
TOPOU KPEMATCS JTUCThI BHYTPEHHEN OTAEIKU.

AHrapsl, CKIaJICKUE NOMEIIEHUs, 5)KUBOTHOBOUE-
CKHe O0BEKTHI KaK KapKacHOTO, TaK U OeCKapKacHOTO
TUIA YCHEIIHO UCIMOJIB3YITCS B KAUECTBE CEbCKOXO-
3STUCTBEHHBIX COOPY)XEHMH pa3nuyHOro (QyHKIHO-
HanbHOro HasHaueHus. CyIecTBEHHBIH HEJOCTaTOK
JOOBIX OBICTPOBO3BOJAUMBIX KOHCTPYKIIUN — TEIJIOMO-
TEpH B IIEPUO/] XOJIOJIOB — peraetcst 3PPpeKTUBHOM cH-
CTEeMOH HM30JAINH, COCOOHOW KPYTIIOTOAWYHO MOJ-
JIEpKUBATh HEOOXOANMBIH MHUKPOKIUMAT BHYTPH IIO-
MeIIeHus 06€3 MPUBSI3KH K pernoHy Jokanun. B PO yxe

JECATKH JKUIIBIX KOTTEKEH MOCTPOCHBI WM PEKOH-
CTPYHPOBAHBI (JIOMOJIHUTEIBHO YTEIUICHBI) C IPUMCHE-
HueMm TtexHojiorun TEINODOIJI, peanuzyercs cTpou-
TEIHCTBO WUJIM YTEIUICHHE OOBEKTOB B 3aMOJIsPheE.

PasnudHble acniekTsl MPUMEHEHUS MTEHOMOINITH-
JIEHa B CHCTEMaX M30JIAINHU CEIbCKUX JIOMOB M KOTTe-
JDKE M3yJalliCh B MPOIECCEe PeaTu3aliy JOTOBOPOB C
HUNY MI'CY (xadbenpa «CMuMy), a takxxke HUNCD
PAACH (nma6oparopust «Crpoiipusuka-TECT»). Uc-
CJIeJOBaHUS KAaCAJTUCh TUIOBBIX MPOCKTHBIX PEIICHHH,
OTIPE/ICTICHUST IKCIUTYaTAIlMOHHBIX XapaKTePUCTHUKU
Marepuala, a TaK ke MpoBeJIeHNs] HaTypHOTo 00cie10-
BaHUS CENBCKUX JOMOB, YTCIUICHHBIX BCIICHEHHBIM I10-
JIMITHIICHOM.
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KOMIIBIOTEPHOE MOJAEJINPOBAHUE KOHTAKTOB 3YBYATBIX IEPEJJAY C IOMOIIBIO
METOJA KOHEYHBIX 3JIEMEHTOB

Vovk V.V.,

Krasnovid D. A.,

lvanovskyi O.A.

The National Technical University of Ukraine “Kyiv Polytechnic Institute”

COMPUTER SIMULATION OF GEAR CONTACTS USING FINITE ELEMENTS

Abstract: This article gives us important details about applying of a digital prototyping for the purposes of
reduction drive assembly testing. Working with digital prototyping helps every user to make detailed virtual
research, to estimate permanent distortion, to optimize the product design and to check the projects before sending
them to the production run. Applying of a parametric model makes it possible to implement more important
innovations with the help of the production imitation. Integrated simulation tools help every user to analyze the
products in more details before sending them to the production run. There was done the computerized modeling
of a product for the purpose of optimization and improvement procedure for reduction drive probation. There was
developed a test program for reduction drive in particular rotational moment CAE system. We have determined
effective driving torque by the means of application software package, which imitates functional process of motor-
reducer. We have defined by applying a digital simulation that an input rotation for the efficient use of planetary
reduction drive must be of 80 H*m, and an output rotation must be of 2000 H*m.

B naHHO# cTaThe paccMaTpUBAETCS MPUMEHEHUE TEXHOJIOTHH ITU(PPOBOrO MPOTOTHUIIA ISl PEIICHHS 3a/1a4,
CBSI3aHHBIX C UCIIBITAHUSMH Y3JIOB MOTOP peayKkTopa. PadoTa ¢ ud)poBbIM NPOTOTHIIOM MO3BOJISIET BUPTYAIbHO
HCCIICA0BaTh MMOBCACHUE U3JC/IUA TTOJ] HArpy3kaMu, OU€CHUTh OKOHYATCIIbHBIC }Ie(l)OpMaHI/II/I 1 ONTUMHU3UPOBATH
KOHCTPYKLIMIO U3ZEJIUs U IIPOBEPUTH IIPOEKTHI I0KA OHU HE MOLUIM B MacCOBOE NPOU3BOACTBO. Mcnonb3oBaHue
HapaMeTpHHeCKOﬁ MOJEJIN MMO3BOJIACT BHCAPATH 60J’II>I_HG I/IHHOBaHI/Iﬁ 3a CYET BO3MOKHOCTU UMUTHUPOBATH pE€aJib-
HOC€ INOBEACHUEC U31CIIHUA. KomminekcHbie CpeACTBa MOACITUPOBAHUA KOHCUHBIX 3JIEMECHTOB IIOMOTAat0OT no;[p06Hee
AHAJIM3UPOBATH U3ACJIINMC TPU UCIBITAHUU TICPE/] C€pPII>'IHBIM BBIITYCKOM B IPOU3BOACTBO. C IEJIbKO OIITUMU3ALIUN
" yJIydlmieHuss METOAUKH HUCITBITAaHUHA JI1 MOTOP-pEAYKTOpa OBLIO OCYHICCTBJICHO KOMIIBIOTCPHOE MOACIHMPOBA-
Hue m3nenus. Paspaborana nporpamma Ha 6ase si3bika Python mist MogenupoBanusi 3y04aThix mepenad MOTOp-
PCAYKTOPOB, @ UMEHHO KPYTAAILICTO MOMEHTA B CAE cucreme. C TIOMOIIBIO UCIIOJIB30BAHHUA MMAKCTA KOMIIBIOTEP-
HBIX TIPOTPaMM HMHTHPYIOIIUE Tpoliecc PYHKIIMOHUPOBAHUS MOTOP-PEIyKTOpa ONPEACIICHBI BpamaTeIbHBIe MO-
MCHTHBI Ha BaJjiax.

Key words and phrases: digital prototyping, reduction drive, reduction drive probation, digital simulation,
input rotation, output rotation.

Knroueswie cnosa: prm}lu;uﬁ MOMeHrm, napamempudecKkas Moaeflb,' Memoo KOHEeUHbIX oJjleMenmaoes, 6ekmop
nepemewerus.

Beenenue. HenpepbiBHOE pa3BUTHE KOMITbIOTEP-
HBIX TEXHOJIOTHIl MPHUBENO K MEPEeXOAy OT TPaAUIH-
OHHBIX PYYHBIX METOJOB BBOJA MPOCKTHO-KOHCTPYK-
TOPCKHUX paboT K MPUMEHEHHIO HOBBIX aBTOMATH3HPO-
BaHHBIX CHCTEM pa3pabOTKH W  HCHOJIB30BAHHUS
KOMIIBIOTEPHOTO MApaMeTPUIECKOTO MOJICITHPOBAHHSL.
Bce coBpeMeHHBIE MPEANPHATHS KOTOPBIC PaboOTaroT
CO CJIOKHBIMU TEXHHYECKUMHU 00BEKTAMHU 00513aTEIBLHO
HCIIOJB3YIOT KOMIBIOTEPHYIO TEXHUKY W Pa3HOOOpas-
HOE IPOrPaMMHOE 00ECIIeUCHHUE, TO3BOIIIONIEE COKPa-
THTh U ONTHMHU3UPOBATH 3aTPaThl HA Pa3paboTKy mpo-
EKTHOTro oOpasia.

IIpeumyiiecTBOM aBTOMATU3UPOBAHHOTO MPOEK-
TUPOBAaHMS SIBISETCS BO3MOXHOCTb IPOBOJIUTH Ha
KOMIIBIOTEPE IKCIIEPUMEHTHI C IPUMEHEHHEM MaTeMa-
THYECKHX MoJIeNieid. DTO cokpaiaer (pu3HIeckoe Mo-
nenupoBanue. Ha ceromgus cymiectByer 0ojbplioe Ko-
JIMYECTBO PAa3HOOOPA3HBIX TpadUIecKuX IPOrpamM,
CHCTEM IapaMeTPUIECKOT0 MOJCTUPOBAHMS pa3IHy-
HBIX YPOBHEH CII0)KHOCTH. BBIOOp CHCTEMBI IPOEKTH-
POBaHHUS 3aBUCHUT OT €€ TpaduuecKux BO3MOXKHOCTEH,
THOKOCTH, BO3MOXKHOCTH PACIIMPEHUs ¥ aJalTaluu K
Pa3IMYHBIM 00JIACTSIM.
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B ocHOBe CTpPYKTYpBI IapaMeTpUuecKoro u mpsi-
MOT'O MOJICTIMPOBAHMS TBEPAOTEIBHBIX OOBEKTOB SIBIIA-
€TCsl IPUHIUI OTKPBITOH apXUTEKTYPbl KOTOPBIN 1103-
BOJISIET aJaNTHPOBaTh U Pa3BUBATH OOJBIIOE KOIHYE-
cTBO (yHKIMHA co cBoMMH TpeOoBaHUsAMH. [TosTOMY
CO3JaHHE TaKUM CIIOCOOOM MoJeied o0ecrieunBacT
BBITIOJTHEHHE OCHOBHBIX BO3MOJKHOCTEH IJISI CO3IaHUS
CO3JJaHUSI HOBBIX BO3MOXKHOCTEH: rpaduyeckoe Moje-
JMpOBaHUE, CO3/IaHHE U BBEACHHE MHPOPMAIMOHHOMN
0a3bl JaHHBIX, CO3JaHNEe OMOIMOTEKH YepTEKH, Mapa-
METpH3alHs YePTEeKH, CO3JaHUE JEMOHCTPAIIOHHBIX
PHUCYHKOB M aHUMaLUH.

Leabio paGoThl SABISETCS CO3/AaHHME ONTUMM3a-
UM ¥ YITy4IIeHUsS METOAWKN MCIBITAHUH I MOTOP-
penykropa. Bpl1o peann3oBaHO KOMIBIOTEPHOE MOJIE-
JrpoBaHue m3aenua. Pazpaborana mporpamma Ha 6aze
s3pika Python s monenupoBaHus 3y04aThIX Iepenad
MOTOP-PEAYKTOPOB, @ UMEHHO KpPYTSIIEro MOMEHTa B
CAE cucrteme , KoTopast HO3BOJISIET ONTUMU3UPOBATH U
BBIOpaTh HauboJiee BEPOSTHBIC PEXKUMBI PaOOTHI ISt
(yHKIIMOHUPOBAHUS U3/IeNus OJaroaaps MocTPOSHHUIO
1 (poOBOro MPOTOTHUIIA.

A Taroke caenath CTaOMIBHOE KayeCTBO M3JIEINUs
Y BO3MOXKHOCTB ITOCTaBKH €€ Ha MPOM3BOJCTBO. B Ka-
YeCTBE ONTUMM3AINH MBI UCTIOJIb3yeM JTaHHBIC TIPUBE-
JICHHBIC B TaOJINIIAX.

Jnst TOCTMKEHMS LISNM BBITIOJHAEM CIEIYIOIne
3aJaun:

1. Cmopoextupyem u mnpoaHanusupyeM OHPPO-
BYIO, IIAPaMETPHIECKYIO MOZAETb.

2. Hanwumem ckpunT Ajisl CO3JaHUs apaMeTpH-
4eckoil Mojenu 3youaroit nepenayn. Co3gaanM roTo-
BBII y3€J Hamero usaciuAa g MPOBECACHUA UCIIbITA-
HHUH 1 BBIOOPA ONTUMAJILHOTO KPYTSIIErO MOMEHTA.

3.. Pa3paboTaeM M BBINOJIHUM HapaMeTpHUECKHe
MCCIIEJIOBaHMS B 3aBUCHMOCTH OT BBEJICHHBIX PEKHMOB
Y KPYTSILETO MOMEHTA.

OcHoOBHBIE pe3yabTaThl. /751 TIpOBEAEHHS HC-
CJIeIoBaHUs ObLIA CMOJIEJIMPOBAaHA TBEPOTEIbHAS T1a-
paMeTpuueckasi MOJEIb IJIAHETAPHOTO MOTOP PEeIyK-

Topa (puc.1). LlenTpanbHoe K0J€co MIaHEeTapHOTO MO-
TOpP-PEAYKTOpa HACAKEHHO Ha BaJl DJIEKTPOIBUTATEINS.
IlepBas u BTOpas CTENEHH MIIAHETAPHOTO DIIEKTPOIBH-
ratens UMEIOT MO TpH carennuTa. KaxIplid caTesuT
MEPBOI CTENIEHH YCTAHOBJIEHH Ha OJJHOM IIApUKOIOJ-
munHAKe. OcH caTeIMTOB KOHCOJIBHO 3aIPECCOBAHbI
B BBIXOAHOH Bai. CaTeiUTHl BTOPOH CTYIEHH yCTa-
HOBJICHBI Ha JIBYyOIIOPHOM OCH C TOMOIIBIO OAIIUITHU-
KOB M 00ECHEeYMBAIOT PaBHOMEPHOE paclpeesieHue
Harpy3KkH 1o JuIiHe 3y0oB. 3yOuarsie mepeadu sBisi-
I0TCSI MIPSIMO3YOBIMH C 3BOJIbBEHTHBIM CLETICHUEM.
BrIxonHOM Ban nepBoii CTeNeHU U KOJIeco BTOPOH cTe-
TICHU BBITIOJIHEHBI «IUIaBAIOIIUMM», YTO 00eCIeYBaCT
JOCTaTOYHO PABHOMEPHOE PACIpPENECICHUE HArpy3KU
cpenu carennuToB. Komeca 3anmpeccoBaHbl B KOPIIyC U
3aKkperuieHHsl Ha mudT. IlepeMemnenne aBarommx
3BEHBEB B OCHOBHOM HAMPAaBICHUU OTPAHUYEHO YIO-
pamu. BeIxoqHOH Ball BpamaeTcs Ha ABYX HIapHUKOBBIX
NOJIIMITHUKAX. B BepxHell yactu Kopmyca HaXOAUTCs
OTBCPCTUC IJId 3aJIMBKU Macja, B HIDKHEH 9acTH UMe-
eTcs OTBepcTHe s ciauBa. HemoaBHmKHbBIE coeauHe-
HUA YIUIOTHAIOTCA MPOKJIaAKaMHU, a IMMOJABHUKHBIC COCAN-
HCHUS MaHXXCTaMU.

Mertoarka pacdera mapaMeTpoB H3JCNIUS BKIIO-
YaeT TeMIepaTypHbIe TPEOOBAHUS U ONPEIEICHHS OIl-
TUMAJIbHOTO MOMEHTa BpamieHus. IlpuHnun pacuera
KECTKOCTH JIF000T0 y371a WIIN COSANHEHNH U3/1eNus 3a-
KIIFOYaeTCsl B I3MEPEHHH JIepOpMaIMH HallleH Tpexme-
pHolt Mmofenu. brarogaps Tomy, 4TO Halla MOJAENb SB-
JSeTCA MapaMeTpPUYeCKOd MBI MMEEM BO3MOXHOCTB
obecrieunBaTh MaKCUMaJIbHOE MPUOIIIKEHUE TIpoliecca
MOJEJIUPOBAaHUS K CYLIECTBYIOIUM yciaoBusaMm. Ilpu
BBITIOJTHEHUHU PAaCU€TOB MblI UMEEM A€JI0 C HI/I(prBLIM
MIPOTOTUIIOM 6naroz[ap51 METOAY KOHCYHBIX DJJIEMCH-
TOB. DTOT METOA UCIIOJIb3YEM JJIsl MOJICITMPOBAHHUS 00-
pasua MOJENU Ha KOTOPBIA BIUSIOT BHELIHHE HArpy-
3kH. [IpuHIAI eHICTBYSI KOHEYHBIX HIEMEHTOB 3aKIII0-
yaercss B TOM, 4YTO, IapaMeTpUYecKass MOIEIb
pa3OuBaeTcsi Ha MaJEeHbKHE T'€OMETPUYECKHE 3Jie-
MEHTBI, KOTOPBIE CBSI3aHBI MEXLy COOOiA.

Puc. 1. Ilapamempuyeckasn mooens Momop-pedykmopa
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Mopenupyem ¢ TOMOIIBI0 (hOPMYIIBI OCHOBY 3y0-
YaThIX KOJIEC YUUTBIBAs IIPABUILHOE IIOCTPOEHUE IIPO-
(s 3y6a. Pasmepsl 3yObeB ¢ 3BOTBBEHTHBIM MPODH-
JIEM OTIPEEIIAIOT TTapaMETPHI, XapaKTEPU3YIOIIHE T10-
JIO)KEHUE JIO0OW TOYKH OBOJIbBEHTHI. OBOJIbBEHTA
MPEICTaBIsIeT co00il pa3BepTKy OCHOBHOW OKPYXKHO-
ctu auameTpom Db B BHIie TpaeKTOPHH TOUKH MPSIMOT,
nepeKaThIBaloleiicss 63 CKOJIBLKEHHUS 110 3TOU OKPYXK-
HOCTH.

I/ICXOILHLIMI/I JaHHBIMU JJid pacdye€Ta KaK 3BOJIb-
BCHTBI, TaK 1 3y6an01"O KoOJieCa ABJIAIOTCA CICAYIOINC
napaMeTphbl: m- MOZLYHL - 4aCTb JuaMeTpa ACIUTECIIb-
HOM OKpPY>KHOCTH TpHUXOJsmascs Ha oguH 3y0. Mo-
AyJb - CTaHAAapTHas BEIIMYWMHA W ONPEACIIACTCA II0
CIpaBOYHHUKAM. Z - KOJHYECTBO 3yObEB Kojeca. o -
YTOJI PO HCXOTHOTO KOHTYpa. YTOII ABJISETCS Be-
JUYMHON cTaHAapTHOW W paBHOM 20°. JlenurenbHbIN
JAUAMETP - 9TO AUAMCTP CTAaHAAPTHOrO 1ara, MOAYyJiAd,
u yria npo¢uis. On onpenensercs mo Gopmyie:

D=m-z , OnpenenumM KpuBble OrpaHUYHBAIOIINE
OBOJILBCHTY. :')TI/IMI/I KPUBBIMU ABJISAIOTCA: OUAMETP
BEpIIMH 3yObEeB M IMAMETp BIaJuH 3yObeB . uamerp
BeplIMH 3yObeB ompenensercs no Qopmyne: Da =
D+2-m. OcHOBHbIE NaHHbIE HEOOXOAMMEBIC IJIs IIO-
CTPOCHUS DBOJIbBCHTBI IMOJYYCHBI. Tenepb MoJIy4Ynm
YpaBHCHUC DOBOJIBBCHTBI B MNOJSIPHBIX KOOpAWHATAX.
YpaBHEHHE NpeAcTaBIsAeTCs ABYMs apaMmeTrpamu: Te-
KyHIIUM panyCOM - BEKTOPOM U 3BOJIbBECHTHBIM YTJIOM.
OHpeZ[eJ'II/IM OTH MMapaMETPBbI. I[J'Ii[ OIIpCACIICHNS 9BOJIb-
BeHTHOro yria (inV ot) HaMm He0OXO0UMO 33/1aThCsI yT-
nom npodwmisa 3yba (at) B TopieBoMm cedenuu. Ilomy-
YCHHBIC 3HAYCHUA OBOJIbBCHTHOT'O yIJIa U TCKYIETO pa-
anyc - BEKTOpa 3a1ar0T KOOPJUHATHI TOYCK
OBOJIbBCHTBI OTHOCUTEJIIBHO LEHTpa CTPOALICTOCA KO-
neca. TakuM 00pa3oM TOCTPOEH 3BOJBBEHTHIA MPO-
(b 3y6a. [IpocThIM pa3MHOXKEHHEM TI0 OKPYKHOCTH
CTPOUTCA l'IpO(I)I/IJ'IL 3y6an0r0 KoJIeCa C 3aJaHHBIMH
HCXOOAHBIMU JaHHBIMH. Tenepb BCC€ 3TH JaHHBIC 3aHO-
CHM B Hallly [IpOrpamMMmy :

def run(context):

try:

global _app, _ui

_app = adsk.core.Application.get()

_ui = _app.userinterface

cmdDef =
_ui.commandDefinitions.itemByld(‘adskSpurGearPyt
honScript’)

if not cmdDef:

# Create a command definition.

cmdDef =
_ui.commandDefinitions.addButtonDefinition(‘adskSp
urGearPythonScript', 'Spur Gear', 'Creates a spur gear
component’, 'Resources/SpurGear")

# Connect to the command created event.

onCommandCreated =
GearCommandCreatedHandler()

cmdDef.commandCreated.add(onCommandCreat
ed)

_handlers.append(onCommandCreated)

# Execute the command.

cmdDef.execute()

# prevent this module from being terminate when
the script returns, because we are waiting for event
handlers to fire

adsk.autoTerminate(False)

except:

if _ui:

_ui.messageBox('Failed:\n{}".format(traceback.fo
rmat_exc()))

class
GearCommandDestroyHandler(adsk.core.CommandE
ventHandler):

def __init__(self):

super().__init_ ()

def notify(self, args):

try:

eventArgs =
adsk.core.CommandEventArgs.cast(args)

# when the command is done, terminate the script

# this will release all globals which will remove all
event handlers

adsk.terminate()

except:

if _ui:

_ui.messageBox('Failed:\n{}".format(traceback.fo
rmat_exc()))

Crnemyet 0OpaTuTh BHUIMaHUE Ha CTPYKTYPY try ...
except, KOTOpas MO3BOJIACT KOHTPOJIUPOBATH IMOSABJIC-
HHUE OIMMOOYHBIX CHUTYAIHil B OJIOKE try, IepeHanpas-
Jisis BhIOJIHEHUE B except. Co3maHHBIA B IpoUeaype
run o6paborunk GearCommand HeoOX0 MO OKCATb.
OO0paboTyrk J0KeH (HOPMUPOBATH OKHO KOMAHJIbI
JUISL TeHepaluu 3yO0uaToro Kojeca ¢ HEOOXOIUMBIMH
QJIEMCHTaAMU JI1 UBMCHCHUS MMapaMeETpOB. IIJ'ISI 3TOr0
MocJie MpoLENypbl run co3gaguM COOTBETCTBYIOLIUN
KJ1acc:

class
GearCommandValidatelnputsHandler(adsk.core.Valid
atelnputsEventHandler):

def __init_ (self):

super().__init_ ()

def notify(self, args):

try:

eventArgs =
adsk.core.ValidatelnputsEventArgs.cast(args)

_errMessage.text = "

Tenepp creayer omucarb 00OpabOTUMK HaKATHS
OK B okHe reHeparopa. 1o OyIeT «OCHOBHAs MPO-
IrpaMMHas 4aCTb HALICTO IPOCKTA. Nmenno 31€Ch 6y-
ACT Q)OpMHpOBaTBCSI reoMeTpus MOJCIIN 3y6anor0 KO-
Jieca I10 BI)I6paHHOMy AWaMETpYy ,1Iary u KOJINU4eCTBO
3y6BeB 1 3€Ch KC MbI OIPEACITINM IMapaMeTpbl 0T06pa—
JKaeMoro marepuaja.

def drawGear(design, diametralPitch, numTeeth,

thickness, rootFilletRad, pressureAngle, backlash,
holeDiam):

try:

# The diametral pitch is specified in inches but
everthing

# here expects all distances to be in centimeters,
S0 convert

# for the gear creation.

diametralPitch = diametralPitch / 2.54
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# Compute the various values for a gear.
pitchDia = numTeeth / diametralPitch

#addendum = 1.0 / diametralPitch

if (diametralPitch < (20 *(math.pi/180))-
0.000001):

dedendum = 1.157 / diametralPitch

else:

circularPitch = math.pi / diametralPitch

if circularPitch >= 20:

dedendum = 1.25 / diametralPitch

else:

dedendum = (1.2 / diametralPitch) + (.002 * 2.54)

rootDia = pitchDia - (2 * dedendum)
baseCircleDia =

math.cos(pressureAngle)
outsideDia = (numTeeth + 2) / diametralPitch

pitchDia *

# Create a new component by creating an
occurrence.

occs = design.rootComponent.occurrences

mat = adsk.core.Matrix3D.create()

newOcc = occs.addNewComponent(mat)

newComp =
adsk.fusion.Component.cast(hewOcc.component)

# Create a new sketch.

sketches = newComp.sketches

xyPlane = newComp.xY ConstructionPlane
baseSketch = sketches.add(xyPlane)

# Draw a circle for the base.

baseSketch.sketchCurves.sketchCircles.addByCe
nterRadius(adsk.core.Point3D.create(0,0,0),
rootDia/2.0)

# Draw a circle for the center hole, if the value is
greater than 0.

prof = adsk.fusion.Profile.cast(None)

if holeDiam - (_app.pointTolerance * 2) > 0:

baseSketch.sketchCurves.sketchCircles.addByCe
nterRadius(adsk.core.Point3D.create(0,0,0),
holeDiam/2.0)

# Find the profile that uses both circles.

for prof in baseSketch.profiles:

if prof.profileLoops.count == 2:

break

else:

# Use the single profile.

prof = baseSketch.profiles.item(0)

I[am,me 3alyCKacM OTJIad4uK 1 noz[61/1paeM BEP-
HbIC TapaMETPbI AT HAIICTO 3y6an0r0 COCIACHCHHMUS.

Puc.2. Cmooenuposanroe npocpammusim Memooom 3youamoe Koueco

IIcone co3manust Mojenu 3y04aToro Kojeca MBI
oOpamiaeM mapaMeTpHyYecKylo JeTanb B AUCKPETHYIO
CUCTEMY CYLIHOCTh KOTOPOH OIMCHIBAETCS OIPEIEIICH-
HBbIM KOJMYECTBOM ypaBHeHMi. IIpu ux pemenuun no-
JTydaeM OOIIyr0 KapTHHY TOBeIeHUs Hamel mudpoBoii
MOJIEIU B 3aBUCUMOCTU OT IIPUIIOKEHHBIX Ha HEE Ha-
rpy3ok. B ynpoueHHOM BHIE YpPaBHEHUS MMEIOT
CJEIyIOIINIA BUI;

Fi=[KIx} 1)

e {F}-Bexrop mpumoxeHnx Harpy3oxk, [K] —ma-

TPHIIA )KECTKOCTH 3JIEMEHTOB, {X}— BEKTOp Tepemeliie-

HUs. B 1aHOM ypaBHEHHH HEW3BECTHBIM €CTh BEKTOP

MepeMEIeHHs , TIOATOMY €CITH IEPEMHOKUTH 00e da-

ctu ypasaenus Ha [K]-1, mony4uum ypaBHEHHE KOTOPOE
HY’KHO JIJIsl HaIlleTo pacyera:

=] 2

TpexmepHble Harpy3kd 0Opa3yrOTCsi B HECKOJIb-
KUX HAMpaBJICHUSX. DTO HANPSHKEHUE CYMMHUPYETCS
JUIA TIOJTYYCHUA OKBUBAJICHTHOT'O HAIIPSXKCHUA WK HA-
npspkeHns mo Mmusecy. UToOs1 HauaTh mdpoBOE HC-
CJIEIOBaHMsI MEXaHU3Ma HaM HY)XHO 3a]aTh TaKHe Ia-
paMeTpsl Kak: HOMHHAJIbHAsI 4YaCTOTA BPAIIEHHs BXOJ-
HOTO Bajla, HOMHMHAJIbHBIH KPYTALIMH MOMEHT Ha
BBIXOZHOM Bally, JOYCTHMasl painajibHasi KOHCOJIbHAs
Harpy3ka KOTOPYIO MBI INPHKJIAJbIBAEM B CEpeHHE
BXOJIHOTO Bajla, JIONyCTHUMEIE Ieperpy3ku. M ompexe-
JIUTH 00BEM HUCIIBITAHUSI U METOJHKY 10 KOTOpOH Oy-
JIeM COBEpIICHCTBOBATH Hale uizaenue. [ uccaemno-
BaHWA ONITUMAJIBHOI'O KPYTAIIETr0O MOMEHTA Bajla OIpe-
JIeTIsieM HECKOJIBKO JMana30HOB 3HAYEHHI TapaMeTpoB
Omaromaps KOTOPBIM TOAOMpaeM HYKHOE 3HauCHHUE
(Tabmn.1). Takxe ompenesnsieM OCHOBHBIE MaTepUAIIBI
UCIIOJIb3yEMBbIE TIPH pacueTe OCTPOSHHOM apaMeTpu-
yeckoi mozenu (Tabm. 2).
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Tabmumna 1.
ITapameTpsl u1s1 paccuera
JlmamazoH 3Ha- .
N Crocobbl  M3MEpHUTENBHON
[TapameTpsbl YEHU mnapame- TexHuyeckas XxapakTepUCTUKA
TEXHHUKH

TpOB

50
Kpyrauwii — mo- 100 OtHocuTeIbHAsA OIIMOKA H3MEPEHMs
MEHT Ha BXOJIi- Motop N

npH ucnonb3oBanuu AaHubix 0,5%

meM Baly 150

500

2000
Kpyrsmmid ~ Mo- | 4000 TopMmo3 eneKTpoMarHuTHEIN- | OTHOCHTENbHAS OMMOKa W3MEPEHUI
MEHT Ha BBIXOJSI- nopomkoBei [1T-2,5M1 TY- | npu wucnonp3oBaHum maHHBIX 1,0%
1eM Bamy 5000 024-4605-85 IpaHuIIbl U3MepeHus 5-25

8000

Tab6muua 2.
OCcHOBHBbIE MaTepHAJIbI H3/1eJUSs

Jeranp Mapka maTepuana

Bxoguunii Ban

Cranms 45X TOCT 4543-71

Buxoanuii Baa

Cramp45X TTOCT 4543-71

CareynTsl

Cramp20X TTOCT 4543

TToamumuuku

Crans12X T'OCT 7350-77

LleHTpansHOE KOJIECO

CransP6MS5 TTOCT 19265-73

O0paboTKa MOTYICHHBIX PE3yIbTaTOB BBHITOTHSIC-
TCA cheayronuM obpasom. 1o moy4eHHBIM pe3ybTa-
TaM PacCUMUTHIBAEM CpelHee apu(pMeTHIeCKOoe 3Haue-
HHE!

1 m
X :FIZHX i (3)

e X;j -pe3ynbTar j-ro H3MEpeHns mapameTpa B i-
M u3zienuu. [locns 3Toro HaxoAUM cepeHIO KBaJApaTH-
YHYIO OLIMOKY Halllero pe3yibrara:

ASX|: ijl(x ij _Xi) @)

m(m —-1)

VmMmopTipyeM Halry MOJEINb B peIaKkTop Ui Mo-
JITOTOBKH AQHAJIM3a U CO3JIaeM CETKY KOHEUHBIX 3JIeMe-
HTOB. 21.]151 JAAHAMHUYCCKOTO THUIIa aHaliu3a KOTOPLIM
HaIll McciieloBaH OOBEKT yYUTHIBAEM HHEPIHAILHBIC
3aBUCUMOCTHU U HCIIOJB3YEM YPAaBHCHUE IJIA pa60T1>1
Ipu pacdyeTe METOJIa KOHCYHBIX 3JICMCHTOB!

Bribepem marepuan Hamero oobekTa (Tatn.2). U
3aJlaluM TpaHUYHBIE YCIIOBHS M Harpy3skud Ha KpyTs-
mMHUHA ~ MOMEHT  BXO[IIET0O U HCXOAAIIErO
Basa(tabi. 1 [lpyrue 3HaueHNsT KOTOpbIE MBI BHOCHM B
IIpOrpamMMy JUIsl pacyeTa OCTAIOTCsl HEM3MEHHBIMH.

Puc.3. [lpunosicennvie cunv
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OTMETHM TakXe NOALIMITHUKH, JJIEMEHTHI KO-
TOPBIX MTOKa3aHEI OTJCIEHBIM TBEPABIM TEJIOM U 3aa-
IIMM paJuabHyI0 KOHCOJNBHYIO Harpy3Ky Ha BEIyLIeM
3ybuaTomM kosece kotopoe Oyner 8OH. B cepennne mo-
CaJJOYHOM YaCTH BBIXOZHOTO Baja JOMYCTUMAs pajua-
nmpHasg Harpyska Oyner 2000H. OtHocuTenpHas moTpe-
[IHOCTH ONTHUMAIIBHBIX 3HAYCHUH HAINX PAacueToB Oy-
JIeT UMETh Ha 000MX KOHILaX Bana +3.2%4,

Puc. 3. IIpunooicennvie nacpysku na y6ttamyio nepeoauy

Taxke OTMETMM Ha IapaMeTPHUYECKOH MOJeNH
KPAaTKOBPEMEHHBIE IIeperpy3KH KOTOpbIe OyayT paB-
HaTbest S000H-® mpm nomycTHMON TOTPEIIHOCTH
1,0%. Ilocnme co3maHus TPaHWYHBIX YCIIOBHU 3armyc-
KaeM pacyer.

Ha pucynke 3 Buaum rie y Hameil MOAEH IIPHU BBEACHHBIX BBIIIE ITApaMeTPax M PeKUMax BpaIlIeHUs HaXo-
JIUTCSI MakCUMalbHas Harpy3ka. Takum jxe oOpazom Jenaem Hu(POBOM pacyeT ¢ APYTMMH KOTOpbIE YKa3aHbl Ha

(tabmn.1).

Puc. 4. Kpumuueckas nacpyska Ha 3y0bs MOmMop pedyKkmopa

[lpu nuamnazoHe 3HAYCHHWH KPYTSAIIETO MOMEHTA
Ha BxoHOM Bajs oT 100 1o 500 H-M 1 BEIXOHOM Baj OT
4000 no 8000 H-M MBI MMeeM KPUTUUECKYIO Harpy3Ky
Ha Ba (puc.3). [Ipy MakCHUMaNbHBIX KPYTSIIAX MOME-
HTax B OONBIINX JHAa30HaX BEJIWYMHA MOMEHTa Ha
BaJl YBCJIMYHMBACTCS JO MAaKCHMAaJIbHOTO 3HAYCHUS
(puc.5).

[Tocne mosy4deHus pe3ynbTaTOB Halleil mapamer-
pudeckoil Mojean HU(POBBIM METOIOM MBI BBITIOJ-
HSIEM CTATHCTHYECKYIO OOpabOTKy MOJYYeHHBIX pe-
3ynbpTaroB. 110 N 3HAYEHHUAM KOHTPOIUPYEMOTO HAMH
napamerpa X;, X;...X,;, cooTBeTcTBYyMOLIEro 0ObEMa
BBIOOPKH BBICUHTBIBAEM CpEIHEe apH(METHYECKOES
3HAYCHHUE HAIIETO IapaMeTpa:
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x_:%.i:.xi (8)

I'ne X, - 3HaUeHNE KOTPOIUPOBAHHOTO MapaMeTpa
qust i-romsenust BeIGopku. [locite 3TOTO 1St TOTO UTO
OBl HAaHTH ONTUMAJBFHBIN PEKUM BpaIleHUs] HAM HA/I0
BBIYUCITUTH CepeHee OTKIOHEHHE KOHTPOIHUPYEMOTO
eJICMEHTA :

s=HaX(X -X) ©

Takum 00pa3oM BEIOHpaeM KPYTAIINH MOMEHT Ha
BXOJIHOM U BBIXOJHOM Baj IPHU T€X MapaMeTPpUUECKUX
JIAaHHBIX ¥ YKa3aHHOM HaMU JUala3oHe NapaMeTpoB.

Puc. 5. Buo sana-pedyxmopa npu Kpumu4eckux 3Ha4eHusx epawjeHus

Boo onpenenero, 4To npu KpyTSIIEM MOMEHTE
Ha BxojHOU Ban 80 H - M, u kpyTsiieM MOMEHTE Ha
BbIxoHOH Baxt 2000 H - M Harpy3ku OyIyT onTAMab-
Hble .Takum 00pa3oM mapameTpbl COOTBETCTBYIOT Ha-
MM TPEeOOBAHUSM ISl TIPOM3BOACTBA.

OOpaboTKy NaHHBIX HUCIIBITAHWH BO3MOXXHO HE
MIPOBOJUTH €CJIM OAHOBPEMEHHO BBITIOTHSIOTCS CIIEAY-
IOIIHE yCIOBUS:

1. Cpennee mo Harieil BRIOOpKE 3HAUEHHE Mapa-
METpa OTKJIOHSETCS B JIy4IIyI0 CTOPOHY OT T'PAHHIIBI
KoHTpoJst Ha 10% u Goee.

2. CpenHee 3HaUEHHUE MTapaMeTpa KaXKA0To H3/ie-
JMS HE BBIXOUT 32 JIONyCTHMBbIE TPAHUIIBL.

BruiBoa: PazpaboTaHnHa KOMOMHHpOBaHHAsI METO-
JIKa C NPUMEHEHNEM [IU(POBBIX TEXHOJIOTHI KOTOpast
MO3BOJISIET ONPEACTUTH COOTBETCTBHE M3ENUS TpeOo-
BaHUSIM HOPMAaTHUBHO-TEXHHYECKOW TOKYMEHTAIIUH U
YCTaHOBJICHHBIM Ui JAHHOTO BHAA HCHBITAHUH, a
TaKXXe BO3MOKHOCTH NPOJODKEHHS UX HCIOIb30BaTh
B 33/IaHHBIX ycJIoBUAX. [lokazaHO Ha mpuMepe Baia pe-
JIYKTOpa, KaK Ojaromaps HU(POBEIM METOIaM pacye-
TOB BO3MOXHO OCYILECTBUTh NaPAMETPUIECKOE MOJe-
JUPOBAHUE U3JIENIUS U ONPEJEIUTh ONTUMAIIbHBIN KpYy-
TAIMMA MOMEHT A BaJOB IUIAHETAPHOTO MOTOP-
peaykTopa.
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OPTIMIZATION OF RESERVOIRS WITH WELL COVERED SHELLS WITH OWN FREQUENCY
FREQUENCIES.

Kowesun 0.0.
acucmenm xageopu meopemudHoi MEXaniKu

Kuiscbroeo nayionanbnozo yHieepcumemmy 0y0ieHuymsa i apximexmypu

OIITUMI3ALIA PEZEPBYAPIB 3 ) KOCTKUMH OBOJIOHKAMMU ITOKPUTTSA 3A BJACHUMHA
YACTOTAMMU KOJIMBAHHSI.

AHoTanis. B craTTi moka3zaHO JOCTIKEHHS TapaMEeTPHYHOI ONTUMI3aIlil IBOX HITIHAPUIHUX pe3epByapiB
3 x0cTKUM faxoM. L{inboBa ¢pyHKIisS — Maca pe3epByapiB, 3MiHHI IPOCKTYBaHHS — TOBIIHHA 000JIOHKH pe3epByapy
1 )KOCTKOI 0OOJIOHKY TOKPHUTTS, OOMEKEHHS — BIIACHA YacTOTa KoNMBaHHA 000710HKK. OOpaHa onTUMaibHa 000-
JIOHKA TIOKPHTTS JJIs pe3epByapiB Ta MOKa3aHi BIacHI (OPMH KOJIMBAaHHS MPH 3MiHI YaCTOTH.

Abstract. The article shows the research of parametric optimization of two cylindrical tanks with a rigid roof.
Target function is the mass of reservoirs, design variables is the thickness of the shell of the reservoir and rigid
coating shell, the restriction - the own frequency fluctuations of the shell. The optimal cover for the reservoirs is
chosen and their own forms of oscillation are shown when frequency is changing.

Kniouosi crosa: pesepgyap, onmumizayis, 06010HKa NOKPUMMA, 61ACHA POPMA KOIUBAHHA, YACHOMA KOMU-

BAHHAL.

Keywords: reservoir, optimization, coating shell, own form of oscillation, frequency of oscillation.

BuBueHHsI nmpo0/ieMaTUKHU Ta OLJISIA OCTAHHIX
ny6uikaniii. [Ipu 30ibIIeHH] piBHS TOTped B HAPTO-
MPOAYKTaxX CTaja mpobiiema OyIiBHHUIITBA pe3epByapiB
JUTA 1X 30epiranHs. IcTopis mosiBu pe3epByapiB B CBiTi 3
PO3BUTKOM HA(TOBOI MPOMHUCIOBOCTI Mmovajiach B 17
CT. 3 30UIbIICHHSM BUJOOYBaHHs 1 nepepoOku HadTo-
npoayktiB. Croyatky 1ie, OyJiu 3eMJIsIHI pe3epByapu Ha
TIIMHUCTUX IpyHTax. [Ipu Takiii koH}irypamii KoH-
CTPYKLIT MiJIPHEMCTBA BTpadaiil YaCTHHY HaTOIpPO-
IYKTiB, a TAKOXK, 3 9aCOM, TaKi KOHCTPYKIIii 00OBaIfOBa-
JIMCS, THM CaMHUM OyJn ayske HeOe3eUHUMH ISl TPH-
Baiol eKcInTyaTamii pesepByapa. [lepmmii kinemaHuit
CTallbHUN pe3epByap 3anpononyBaB B. I'. Ilyxos,
skl 0yB moOynoBanuii B 1878 pomi. B 1935 pomi B
CcBiTi OyB 30yIOBaHUI 3BapHUI pe3epByap, KU MaB
06’em 1000 M3, Lle#i METO1 I03BOJIMB TIEPENHTH Ha iH/LY-
CTpiaJibHUI PiBEHb 1 PO3TOPHYTH LIy MEpEeXy pe3ep-
ByapiB B IIPOMHCIIOBHX paiioHax YKpaiHH i CBITY. 3a
KOPJOHOM BUPILTYIOTECS MpobiemMu 30epiranHs HahTH
i/l 3eMJICIO 3 BUKOPUCTAHHSIM MPHUPOAHUX 1 IITYYHHUX
mycToT. Ha choroaHIiNIHIA JeHb NPaKTHYHO BCi CyYacHi
A3C, 6a3u HahTONPOIYKTIB Ta IHIII MiPUEMCTBA BH-
KOPHCTOBYIOTh CTaJbHI 3BapHi pesepByapH. Lli koH-
CTPYKINI € HaAiiHI Ta JOBrOBiYHI, aj¢e BUHUKAE IHU-
TaHHs U1 OyIb-SKOTO IiIPUEMCTBA, 1Ie 3pOOUTH ITi]T
KO>KHE ITiAMPUEMCTBO 1HIMBIIyaIbHY TOBIIMHY CTaJlb-
HUX KOHCTPYKLIH, IUIS €KOHOMIi KOINTiB Ha OyIiB-

HUOTBO. [IpH 1IbOMY PO3TIAHacThCAd HEOOXITHE OINTH-
MaJIbHEe aBTOMATH30BaHE MPOEKTYBAaHHS TaKHUX pe3ep-
ByapiB AN 3HAXOIPKCHHS ONTHUMAIBHOTO PIIICHHS
KoHCTpyKii[ 1,2].

B nawiii craTi po3riisHyTa ONTHUMI3allisl pe3epBy-
apy 3 miaBarouuM aaxoM. ONTHMi3allis BUKOHYETHCS
MaTeMaTHYHUM METOZOM IpaJiieHTHOTO cmycky. IIpo-
CTOpPOBa CKiHUEHHO-EJIEMEHTHA MO/IeJb 00y 10BaHa 3a
JIOTTIOMOTOI0 METOly CKIHYEHHHX CJIEMCHTIB. BukoHa-
HUll 30ip HaBaHTa)XCHHS Ha 00OJIOHKY MAJWBHOTO pe-
3epByapy 3 IUIaBalOYMM JlaXxOM, a caMe: BJacHa Bara
KOHCTPYKIIii, CHIT, BiTep, HaBaHTakeHHS Bix HadTO-
MPOAYKTIB B TAJHMBHOMY pe3epByapi, TEXHOJOTIUHE
HaBaHTaKEHHS BiJ| JIIOJIEH Ta OrOpPOIKYBAILHUX KOH-
cTpyKIii. Po3pobiieHi koMOiHAaI{ IO HABaHTaKEHHIO,
3 sikux Oyna oOpaHa HaiiHeOe3neyHila, 3a Hero 1 po-
BOJMJIACS  ONTHMI3allisl IaluBHOTO  pe3epByapy.
LinvoBa dyHkuis — Maca. 3MiHHI IPOEKTYBaHHS — TOB-
mHa 000J10HKHA. OOMEXKEeHHs — TiepIa 4acToTa Biac-
HHUX KOJIMBaHb KOHCTPYKIIi. Pe3ybpraTu npeacrasieHi
Ha jJiarpamax MoKa3yiTh 3MEHIICHHS a00 301IbIIeHHS
MacH — LIbOBOI (YHKILIi MpHU IIEBHOMY OOMEKEHHIO
KOHCTPYKIii. BUKOHaHI 4YHWCeNmbHI JOCITIIKCHHS Ta
3po0JIeHi BUCHOBKH I10 TaHIH METOIHIII.

PesepByap Mae HacTymHi TE€OMETpHYHI Mapa-
MeTpH: Aiamerp pesepByapy 18,0 M, BHcoTa pe3epBy-
apy 12 M, BucoTa 0OOJIOHKH ITOKPUTTS 3 M,TOBIIMHA
000IOHKH: 9 MM.
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Puc.1.1 Cxema pesepgyapy:
1 — obonouka; 2 — nonmon; 3 — membpana, 4 — oHo pesepsyapy, 5 — eimpoge Kinvye, 6 — po3KIAOHI CXOOU,;
T — Oopidicka 015 0Ocy208y8anHs pezepgyapy; 8 — onopu nokpiei; 9 — aepayitinuii Kianam,
10 — eepmemusayia oaxy; 11 - openasic nokpieni

Fig.1.1 Diagram of the tank with floating roof:
1 —shell; 2 — pontoon; 3 — membrane; 4 — the bottom of the tank; 5 — wind ring; 6 — folding ladder;
7 — track for tank service; 8 — noxpisai the supports of the roof; 9 — aeration valve;
10 — sealing of the floating roof; 11 - drainage of the roof

Teoperuuni BizomocTi. [Ipu onrumizanii BuUKo-
PUCTOBYETBCS ~ MAaTEeMAaTHIHHH  METOA  TMPOEKIii
rpaji€HTa, SKAH BUKOPUCTOBYE 1H(POPMALIIO TLTEKH
MEepIINX MOXITHUX, ad0 TPali€HTy, i MoJsIrae B mody-
JIOB1 TIOCJTiJOBHOCTI MOAM(DIKAIil MPOEKTY, KOTPHUH 3a-
Oe3mneuye 301KHICTH B TOYIN 3 MiHIMAJIbHAM 3HAYCH-
HstM QYHKIIT 0t (TOYI ONTHMYMY), IIPH [IBOMY BHKO-
HYEThCSI PO3PaXyHOK Ha 0a3l Meroma CKIHYCHHX
eJIEMEHTIB Oy/1iBeJIbHOT MEXaHiKH, 1ie MPEACTaBIEHO B
pobotax [3,4,5]

Buxiani nani. PesepByap 3 mimaBarounM gaxom
po3paxoByBacs 0e3 CTATHYHUX 1 TUHAMIYHIX HaBaHTa-
JKCHHB, TUTBKH BiJl KOJUBAHHS BIIACHOI MacH pPe3epBY-
apy 3 )KOCTKUMH 000JIOHKaMH MOKPHUTTSL. [6,7].

OntuMizaris OWIHIPUIHOT OOOIIOHKH BHUKO-
HYETHCSI B AaMEPUKAHCHKOMY POTPAMHOMY KOMILIEKCI
Femap Nastran, mo po3poOieHOMY anropuTMy JUIS
3HAXOJDKEHHS ONTHMAJILHOT TOBIIMHU O0OJIOHKH.

AnTOpUTM ONTHMI3allii JT03BOJSE 3HAUTH ONTH-
MaJlbHE PileHHs A1 DT HAPUIHOT 0O0JIOHKH 3 )KOCT-
KO0 00O0JIOHKOIO TIOKPUTTS B XOJIi MakcuMmizailii abo
MiHiMi3amii nigpoBoi (yHKII. 3MIHHUMH IIPOEKTY-
BaHHS € TOBIIMHA OOOJIOHKH B KOXXHOMY CKiHYEHHOMY
eseMeHTi. TakoX NMpHUCYTHI OOMEXEHHs, B HaIIOMY
BUIIAJIKy BHKOPHUCTOBYETHCSI HACTYITHHH BHJ oOMe-
JKEHHSI 32 BJIACHUMH YacTOTAaMM KOJIMBaHHS KOH-
CTPYKIIii, AKi HAKJIAJCHI Ha BINT'YK KOHCTPYKIII i Ha
3MiHHI IPOEKTYBaHHS.

Hiab nocaimkenns. Po3paxyHOK BUKOHYETHCS 3a
JIBOMa po3paxyHKoBuMH Mojensmu. [lepia Moaesnp —
I HAPUYHHINA pe3epByap 3 )KOCTKOI0 000JOHKOO TO-
KPHTTS Y BUIJISII KOHYCa, APYTra MOJIeNIb Ma€ 000JIOHKY
MOKPHUTTA y BUTIAAi chepu. Llimb pospaxyHKy —
MiHIMi3aris iTboBo1 GYHKITIT MacH Ta 0OpaHHS ONTH-
MaJIbHOT 00OJIOHKH HOKPHTTA 13 1BOX BapiaHTiB. Om-
TUMi3allisi TajJMBHOTO pe3epByapy BHKOHYEThCS 3a

BJIACHUMH YacTOTaMH KOJNMBaHHA. Po3paxyHOK BHKO-
Hyetbes y pexxumi Normal Modes.

Pe3yabraTn 4mcejlbHMX AOCTiAKeHb ABTOMa-
THU30BaHa ONTHMI3allisi MATMBHOTO PE3EPBYapy 3 KOCT-
KHM JIaXOM BUKOHYETBCS 32 JJOIIOMOT'OI0 IIPOrPaMHOT0
komIuiekcy Femap Nastran, mo cremiainbHOMY anro-
PUTMY Ul aBTOMATH30BaHOTO MiJJ00PY ONTHMAJIBLHOT
KOHCTpYKIT [8,9].

IIporpama omnTuMi3aiii J03BOJISE 3HANUTH OITH-
MyM KOHCTPYKIIii B X0i MiHiMi3a1lii a00 Makcumizariii
npusHadeHoi 1inboBoi QyHkuii. IlinpoBa ¢GyHKIsS -
Maca 00osioHKH. [IpOeKTHMMHU 3MIHHMMH € TOBIIMHA
00OJIOHKH B KO)KHOMY CKIHYEHHOMY €JIEMEHTI — IIe €
3miEHa mpoekTyBaHHA[10]. Tlpm 3MiHI TPOEKTHHX
HEBIJIOMUX MOBHHHO BHKOHYBAaTHCS OOMEXEHHS IS
HAIIOTO BHIAJIKY:

3a BJIACHUMHM YacTOTaMH KOJMBaHHSA KOHCTPYKIIi,
AKi HaKJIa/leHl Ha BITYK KOHCTPYKIIi 1 Ha 3MiHHI PO~
€KTYBaHHSI.

B xomi po3paxyHKy BHKOHYETHCS MOAM(IKAIlis
KOHCTPYKIIii, PU IbOMY OTPUMAaEMO 3MEHIICHHS MacH
00OJIOHKH JUIsl TTAJIMBHOTO pe3epByapy 3 IUIABAIOYUM
JIaxoM, II0 MPUBOAMTH 10 aBTOMATu3alii mpolecy
ninbopy toBummHEM ob6ononku [13,14,15]. Ilporpama
BUBOJIUTH ONITHMAJIbHY TOBIIMHY KOHCTPYKIIi IpH 3a-
JAaHOMY JIIMITy, B HAalIOMY BHIIQ/IKy L€ HaIlpy>KeHHS,
TepeMilieHHs! i BJIaCHA YyacToTa KonuBaHb. [Ipu pomy
BUKOHYETHCS MiHIMAa3illis LIIBOBOrO (PYHKLIOHATY —
Maca 000JIOHKH MaJIMBHOTO pe3epByapy.

MaremMaTi4yHe NpeACTAaBICHHS 3ajadui MpPOEKTY-
BaHHS Ha3WMBAETHCS 3arajibHOI0 (DOPMYIIOBAHHAM 3a-
madi onTuMizamii MoxHa 3ammcatm Tak: F(X) —
min,ge X = (X, X5, ... ... X, ) - 3MiHHI NpOeKTyBaHHSA
[11]. [pu 1bOMyY TOBHHHI BUKOHYBATUCS HEPIBHICT.
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eleMeHmHa Mooeb pe3epayapy 3 ICOCMKOI0 000I0HKOI0 NOKPUMMS KOHYCOM.
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Puc. 1.24 [Jiaepama 3menuienHs macu yuniHOpUu4Ho20 pe3epsyapy 3 HcOCMKOK 000I0HKOI NROKPUMNIA KOHY-
COM NO YUKAAM ONMUMIzayii

Puc 1.25 Ckinuenno-enememna mooenb pe3epayapy 3 dcoCmKo0 060J0HK0I0 NoKpummsi chepa

Puc 1.26 Mode 1, 0.0966139 Hz Puc 1.27 Mode 2, 0.0966139 Hz



|

EESY]| |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(45), 2019

28

4,0.0974599 Hz

Puc 1.29 Mode

, 0.0974592 Hz

Puc 1.28 Mode 3

6, 0.098753 Hz

Puc 1.31 Mode

0.0987524 Hz

i

Puc 1.30 Mode 5

1R

, 0.101764 Hz

Puc 1.33 Mode 8

7, 0.101764 Hz

Puc 1.32 Mode



|

EESY| |

29

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(45), 2019

AN NNNTER

“ANARNNAARARAR
W
W

0,0.10337 Hz

Puc 1.35 Mode 1

9,0.10337 Hz

Puc 1.34Mode

HITIETITIIIEIIIIOITERITII I

0.199873 Hz

>

Puc 1.37 Mode 12

0.199818 Hz

i

Puc 1.36 Mode 11

4,0.202442 Hz

Puc 1.39 Mode 1

0.200925 Hz

H

Puc 1.38 Mode 13



|

EESY |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(45), 2019

30

SRR
RRANY N ﬂ?ﬂffﬂflf!&?

AN

R7//]1]]] 1]
RTINS

6, 0.209117 Hz

Puc 1.41 Mode 1

206425 Hz

0

Puc 1.40 Mode 15

7I777177],

LTI ]

8, 0.225365 Hz

Puc 1.43 Mode 1

7,0.216832 Hz

Puc 1.42 Mode 1

0, 0.227098 Hz

Puc 1.45 Mode 2

9,0.226638 Hz

Puc 1.44 Mode 1



|/

= Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(45), 2019 31
20,18
18,98 =
14,19
12,99 =
11,79 .
10,59 .
9.396 .
8,196 .
o — 6,998 .
] 5,798 -
4,6 .
159 o |
. 2,202 .
1,004
Puc 1.46 Po3noodin moswunu 06010HKU NICAS ONMUMIZAYIT, MM
160 l46.6 143
137 1396 1304 139 140.7142.61406141.51405 141 1415 141 1413
140 1335
1258
130 103.3116'3
103
100
80
60
40
20
o

1 2 3 4 5 & 7 B8 =] 10

B Hpknr ontamisanii

11 12 i3 14 15 18 17 18 19 20

B 3HEYEeHHA MAacH BT

Puc. 2.47 Jiaepama 3menwienns macu yuniHOPUUHO20 pe3epsyapy 3 HCOCMKOK 000JIOHKOI0 NOKpummsi cghe-
POI0 NO YUKIAM ONMUMI3AYii.

3arajibHi BUCHOBKH: B crarTi po3ristHyTo J0-
CJIIJPKEHHS TTapaMeTPUYHOI ONTHMIi3alii IPOCTOPOBUX
KOHCTPYKIIIH, a caMe HWJIIHAPUIHNX Pe3ePBYapiB 3 KO-
CTKHUM JIaxoM. [3 TaHHUX TOCITIKEHb MOYKHA 3pOOUTH
BHCHOBKH, II[0 ONITHMaIbHA 000IOHKA IS 1aXy IMITiH-
JpU4YHOro pesepByapy € chepa. [Ipu ontumizarii 6e3
HAaBaHTAXKEHb, 33 OOMEKEHHSMH MepIIoi YacTHUTOTH
konuBanHst 0.2 T'u, UIIHAPUYHKKA pe3epByap 3 )KOCT-
KOI0 000JIOHKOIO OKPHTTS cheporo Mae macy Ha 20 T.
MEHBIIIE, HiX 3 KOHYCHOI 00070HKH. [IpH 11bOMy TOB-
IIMHA 1 KITEKICTh CKIHYEHHHX €JIEMEHTIB, a TAKOXK I'€0-
METPHYHI PO3MIpH pe3epByapy OJHAKOBI.
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EVOLUTION OF CAVITATION ACTIVITY INCARBONATE DIOXIDE AQUEOUS SOLUTION IN
THE PROCESS OF ULTRASONIC TREATMENT

Abstract. The ultrasoniccavitationactivity in aqueous solution of carbon dioxide was studied. The ICA-3M
cavitometer which principle is based on recording the intensity of the high-frequency part of the cavitation
noise(CN) spectrum was used for cavitation activity estimation. Erosion rate was also estimated in a number of
regimes. The spectra of cavitation noise were recorded as well.

It is shown that in a supersaturated solution of carbon dioxide the cavitation activity is about zero. During the
degassing process cavitation activity grows and tends to the limit of the activity level in distilled water.

Based on the cavitation noise spectra analysis it was concluded that at the first stage of degassing, intense
shock waves are not generated by bubbles and cavitation in this mode cannot have an intensive destructive effect
on solid surfaces and biological tissues and cells. At the second stage the situation changes and the concentration

of rapidly collapsing bubbles increases significantly.

Keywords: acousticcavitation, carbon dioxide solution, cavitation activity, bubble collapse.

INTRODUCTION

Currently, ultrasound is widely used for intensifi-
cation of physicochemical processes in liquids. In this
case, the key role is usually played by cavitation — the
phenomenon of formation, pulsation and collapse of
gas microbubbles in a liquid under the action of alter-
nating pressure [1].During the collapse of cavitation
bubbles, shock waves and micro-jets of liquid are gen-
erated, and the vapor-gas mixture inside the bubble is
heated to several thousand degrees [2, 3, 4].These fac-
tors determine the cavitationactivity, i.e. the intensity
of its impact on various processes and objects in the lig-
uid.The activity of cavitation depends on many factors,
among which the gas content of the liquid, i.e. gas con-
centration is one of the most important.

Dissolved gases can affect cavitation activity in
various ways. A gas with a lower coefficient of thermal
conductivity, other things being equal, will provide a
higher temperature inside the bubbles by reducing heat
transfer from the bubble to the liquid [5]. The presence
of a gas with a higher solubility in a liquid reduces the
cavitation threshold and increases the concentration of
bubbles in the cavitation area [1, 3, 5].This should lead

to increasing of cavitation activity. But if the concen-
tration is too high due to the interactions of the bubbles
with each other because of the Bjerkness forces and the
shock waves, they can break up into fragments in the
early stage of collapse.As a result, the energy conver-
sion efficiency stored by the bubble in the rarefaction
phase will decrease, which may lead to decreasing of
cavitation activity [6, 7, 8].With a large concentration
of bubbles, an important factor is the fast absorption of
ultrasound energy in the cavitation area and the screen-
ing of the internal volume of the cavitation area by ex-
ternal bubbles [2, 7, 8], which can also reduce the cav-
itation activity.With a large concentration of gas in the
liquid, the vapor-gas mixture pressure inside the bub-
bles will also be significant, which should lead to
damping of the collapse process, lowering the temper-
atures reached in the bubble and the intensity of the
shock waves generated in the cavitation area.This fac-
tor can contribute to a more “soft” effect of cavitation
on the surfaces of solids and biological structures.

The results of [9] are inconsistent with [5, 6],
namely: it is concluded that the cavitation activity in-
creases with increasing CO, concentration in water.
The same conclusion was made by the authors [10, 11]
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based on the results of high-speed photo-registration of
the cavitation area. Thus, the results of studies of the
influence of the gas content of a liquid on the activity
of ultrasonic cavitation presented in the literature are
conflicting.

Carbon dioxide has a high degree of solubility in
water and therefore provides the possibility of varying
the gas content in a wide range. Setting the task of this

study, the authors proceeded from the suggestion that
under the action of ultrasound in a supersaturated car-
bon dioxide solution, its concentration will quickly
change due to ultrasonic degassing. Note that experi-
mental studies with carbon dioxide solutions in this
area almost not been carried out.

EXPERIMENTAL

The scheme of the used setupis shown in Figure 1

8

Figure 1. Diagram of measurements in a cylindrical reactor

1- positioning device, 2 - pump, 3 - tank for draining the liquid,
4 - sensor, 5 - piezoceramic radiator, 6 - ultrasonic bath, 7 - frequency meter, 8 - ultrasonic generator,
9 - spectrum analyzer, 10 - cavitometer, 11 - electronic thermometer

The sonochemical cell used in this work is made
in the form of a cylindrical tank made of stainless
steel. The inner diameter of the tank is 78 mm, the
height is 100 mm. A 50 mm diameter piezoceramic ra-
diator with a resonant frequency of 34.6 kHz is glued
to the bottom of the tank with epoxy glue.

The cavitometer ICA-3M (BSUIR, Minsk) [12]
was used to measure cavitation activity. The physical
principle of operation of this device is based on the
spectral analysis of cavitation noise, i.e. acoustic signal
generated by the cavitation area. The sensor of the de-
vice is a cylindrical waveguide with a diameter of 3
mm, on one end of which a piezo element is mounted.
The waveguide acoustic signal from the cavitation area
is transmitted to the piezoelectric element, where it is
converted into an electrical one. The diameter of the re-
ceiving element of the hydrophone is 3 mm, height — 1
mm. The cavitometer allows you to measure (in relative
units) the total activity of cavitation and the contribu-
tion of collapsing bubbles, i.e. non-stationary cavitation
activity.

The device is equipped with a program that allows
you to record the change over time of the full output

signal of the sensor and the activity of cavitation and
simultaneously display this change in the form of a
graph on a computer monitor. Figure 2a presents the
measurement results characterizing the distribution of
the total sound pressure (dependence 1) and cavitation
activity (dependence 2) obtained by moving the sensor
along the axis of the working capacitance from the lig-
uid-gas interface to the radiator. The measurements
were performed in tap water at a temperature of 23 + 1
°C and a liquid level above the radiator of 80 mm,
which was settled for two days.

It can be seen that in places corresponding to the
maxima of cavitation activity (according to the device
readings), the maximum of the total output signal is
also observed. The distance between adjacent maxi-
mum and minimum values is approximately A / 4,
where A is the sound wavelength (~ 41 mm, for the
given conditions). The presence of maxima and minima
is connected to the presence of a standing component
of the sound field, which is formed by the interaction
of the waves incident on the liquid-gas interface and re-
flected from this interface.
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Figure 2. Distribution of the full hydrophone output signal and cavitation activity
along the emitter axis in distilled water

a) The measured distribution of the full hydrophone output signal
(1) and cavitation activity (2) along the emitter axis;
b) Scheme of pressure distribution in the standing wave field for the frequency used.
The liquid level in the working tank above the radiator is 80 mm, L is the distance from the sensor to the radia-
tor, 1 is the full output signal, 2 is cavitation activity, fluid temperature = 22 + 1.5°C.

In experiments to study the effect of degassing on
cavitation, the sensor was placed on the axis of the ra-
diator so that its receiving element was at a distance of
77 mm from the radiator, i.e. at the point of the first
maximum of the standing component of the ultrasound
field.

Two versions of the procedure of the exposure of
supersaturated carbon dioxide solution to ultrasound
were used. In the first embodiment, the tank was filled
with liquid for 30 seconds, 30seconds more were kept
without ultrasound (i.e. in silence conditions), then ul-
trasound and cavitometer were turned on and readings
were recorded using the data processing program de-
scribed above for 1 minute. Then the ultrasound was
turned off for 10 minutes, after which the procedure
was repeated.

According to the second version, ultrasound and
digital cavitometer were switched on immediately after
filling the working capacity with liquid. Processing oc-
curred within 1 min. Then the generator and digital
cavitometer were turned off, the analog cavitometer
was connected and the ultrasound was turned on again
for 2 minutes, and during this time the output signal was
recorded in different frequency ranges. After that, the
generator was turned off for 10 minutes. After a 10-mi-
nute break, the cycle was repeated. With this technique,
an additional 2-minute exposure to ultrasound occurred
before every 10 minute break. As it turned out, the latter
mode of treatment compared with continuous sounding
provides more intensive degassing with the same full
time ultrasound exposure to the solution.

RESULTS AND DISCUSSION

Figure 3 shows the results of simultaneous record-
ing of the full output signal of the hydrophone and the
signal of the high-frequency component of the cavita-

tion noise with continuous sound recording, i.e. accord-
ing to the first version of the used procedure, and figure
4 — according to the second version. The dependencies
in Figures 3 and 4 are obtained by “stitching” separate
1-minute dependencies.The connection points of the
dependencies are highlighted with dashed lines.

For the conditions of this experiment a good cor-
relation between the cavitation activity and the full out-
put signal of the hydrophone was observed, namely: as
the intensity of the full signal increases, so does the ac-
tivity of cavitation.

At the beginning of the experiment cavitation ac-
tivity is close to zero.Within 10-15 seconds after turn-
ing on the ultrasound the cavitation activity increases.
Under the action of ultrasound occurs intensive degas-
sing with the release of a large number of visually ob-
served bubbles with sizes up to several millimeters.
Smaller bubbles are held in the standing wave field and
gradually increase in size due to the rectified diffusion
of gas into the bubble. Then growth of cavitation activ-
ity slows down and practically stops. And by the 90th
second ofsonication, there is even a slight decrease in
cavitation activity.

Synchronous quasi-periodic jumps of the output
signals of the cavitometer are recorded at the first stage
of degassing.This pattern is probably associated with
the formation of cavitation bubbles clusters, which pe-
riodically float to the surface of the liquid.At the mo-
ment of ascent, the excess bubbles are removed from
the ultrasonic field and the absorption of ultrasound in
the cavitation area decreases for a short time.The damp-
ing effect of large bubbles also decreases, which leads
to the corresponding nearly periodic bursts of cavita-
tion activity. Then begins a new cycle of bub-
blesgrowth and clusters formation, the activity of cavi-
tation is somewhat reduced, and so on.
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Figure 3. Dynamics of the changing in time of the full output signal of the sensor and cavitation activity
during the degassing of the supersaturated carbon dioxide solution

1 —full output signal; 2 — cavitation activity, liquid temperature = 22 + 1.5°C.
Degassing according to the first technique.

After reaching a certain degree of degassing (in
Fig. 3 — approximately at the 100th second), a rapid,
often abrupt increasing of the cavitation activity is ob-
served.lt can be assumed that at this moment there is a
qualitative change in the state of the cavitation area,
probably due to the interaction of the bubbles. To clar-
ify the mechanism of this jump requires additional re-
search. Then a slight decrease and after that slow in-
crease of the cavitation activity were observed.

At the beginning of the experiment the solution
was full of big bubbles with sizes much bigger than the
bubbles resonance size. Such bubbles are stable and
they do not make input in cavitation activity [1,2]. In

sucha liquid no significant tensile stresses can be
achieved that can cause pulsations and collapse of cav-
itation bubbles with dimensions of resonance size or
less (approximately 0.05 mm for the conditions of these
experiments). This explains low level of cavitation ac-
tivity at the beginning of the experiment.

As a result of the degassing process the concentra-
tion of large bubbles that greatly weaken the strength of
the liquid decreases. The negative pressure in the
stretching phase of the sound wave gradually increases,
small bubbles are activated and the activity of cavita-
tion increases.
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Figure 4. Dynamics of the changing in time of the full output signal of the sensor and cavitation activity
during the degassing of the supersaturated carbon dioxide solutionaccording to the second technique.

1 —full output signal; 2 — cavitation activity, liquid temperature = 22 + 1.5°C.
Degassing according to the second technique.

Figure 4 shows the similar dependencies obtained
by the second version of the technique, i.e. with an ad-
ditional 2-minute sonication system and 10-minute
breaks after each stage of sonication.The resulting
graphs in Figure 4 are obtained by stitching individual
dependencies. The stitching points are marked with
dashed vertical lines. At the beginning of the experi-
ment, cavitation as in the first case activity is close to
zero. At the initial stage, cavitation activity increases

slowly and, within the first minute, reaches a plateau
with a tendency to decrease. As in the first case (Fig.
3), there is a section with rapid growth (approximately
at the 70th second) that is not associated with switching
off or switching on the ultrasonic vibrations. A shorter
period of time from the beginning of the experiment to
the moment of this jump in comparison with the first
version of the experimental procedure is connected
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with the fact that additional sonication was carried out
for 1 minute after turning off the digital cavitometer.

The difference between the results of this experi-
ment and the results obtained in the first version of the
procedure (Figure 3) is that when ultrasound is turned
on after a ten-minute break, the recorded signalshave
significantly higher values compared to the values at
the moments of ultrasound shutdown at the end of the
previous stage.Due to this reason the resulting depend-
encies have a stepped form. This feature is caused by
the fact that in this case, after each 60-second registra-
tion cycle of the studied parameters, additional pro-
cessing was carried out for 1 minute (during which sig-
nal intensities in different frequency ranges were meas-
ured using an analog ICA-3M cavitometer).During this
time, additional degassing occurred, the total concen-
tration of bubbles decreased even more. As a result, the
concentration of bubbles in the cavitation area at the
beginning of the subsequent cycle turned out to be sig-
nificantly lower than at the end of the previous one,
which provided an increase in the activity of cavitation
and in the full output signal of the sensor.
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Figure 5 shows the evolution of the cavitation
noise spectra as degassing under the action of ultra-
sound. The marker indicates the main frequency fo =
34.6 kHz.At the beginning of the experiment (Fig. 5a),
the signal intensity at the main frequency is lower than
the intensities of higher harmonics. This may be caused
by the fact that at the initial stage of degassing, when
the volume concentration of cavities in the path of the
sound wave is high, the emitted wave is strongly ab-
sorbed in the cavitation area. Should be noted, that the
spectrum of this type was recorded for the first time:
normally main harmonic is the highest one [1, 13, 14,
15].

At the first stage of degassing, the intensity of
fogrows faster than the other components of the spec-
trum (Fig. 5a and 5b). As the gas content decreases (due
to degassing), the signal intensity at the main frequency
increases, as well as the harmonics intensity and the in-
tensity of the continuous component of the cavitation
noise spectrum.
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Figure 5. Evolution of the cavitation noise spectra during degassing
The spectra were taken after degassing for 1 min (a), 2 min (b), 3 min (c), 4.5 min (d); and a spectrum of dis-
tilled water (e). Liquid temperature — 27 + 2.5 °C.
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The intensity of the main harmonic in the first
stage of degassing grows faster than the high-frequency
components and the continuous component. If we com-
pare the spectra in Figures 5a and 5b, we see that the
intensity fo increased over the entire degassing time by
about 40 dBm and the intensity at frequencies from 3f,
to 5fy and the continuous component by about 7 ... 12
dBm. about 7dBm,

At the first stage of degassing (Fig. 5a), the cavi-
tation noise spectrum is characterized by a relatively
low intensity of the continuous component and a low
intensity of high-frequency components. This result, in
accordance with [15], indicates that no intense shock
waves are generated during bubble pulsations, there-
fore, cavitation in this mode cannot have an intense de-
structive effect on solid surfaces and biological tissues.
In this case, a relatively “soft” cavitational effect can be
realized. At the second stage (Fig. 5b, 5c¢), the increase
in the intensity of the low-frequency components slows
down, and the high-frequency part, on the contrary,
grows faster. At the final stage of degassing (Fig. 5d),
the cavitation noise spectrum of a carbon dioxide solu-
tion approaches the spectrum of distilled water
(Fig.5e).

Thus, as the carbon dioxide solution is degassed in
the cavitation area, the proportion of large cavities that
are ineffective in terms of generating shock waves de-
creases, and increases the proportion of bubbles, with
the collapse of which intense shock waves and other
cavitation effects are generated.

CONCLUSIONS

It is shown that in a supersaturated carbon dioxide
solution, cavitation activity is close to zero. When ul-
trasound is turned on, intensive degassing begins with
the release of a large number of visually detectable bub-
bles with sizes up to several millimeters, while the cav-
itation activity slowly increases. Quasi-periodic jumps
in the output signal of the hydrophone are fixed, which
is probably caused by the formation of clusters of cav-
itation bubbles which periodically float up to the sur-
face of the liquid.

Two stages of the cavitation area evolution were
identified during the degassing of a supersaturated car-
bon dioxide solution: at the first stage, the cavitation
activity and the full output signal increase slowly, the
transition from the first to the second stage is character-
ized by the fast, often abrupt, increasing of cavitation
activity.

The spectra of cavitation noise for the first and
second stages of the cavitation area differ significantly,
which indicates the possibility of identifying stages by
the spectrum of cavitation noise. Based on the analysis
of the spectra was concluded that at the first stage, dur-
ing the pulsation of bubbles, intense shock waves are
not generated and cavitation in this mode cannot have
an intense destructive effect on solid surfaces and bio-
logical tissues. In the second stage, the situation

changes and the concentration of rapidly collapsing
bubbles increases significantly.
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STUDY OF MICROBIOLOGICAL INDICATORS OF SOFT MARGARINES BASED ON OLEOGELS

Hekpacoe Ilaéno Onexcanoposuu

00KMOp MeXHIYHUX HAYK, npoghecop, 3asidysay Kapeopu mexHoni02ii Heupie ma npooyKkmie 6pooiHHs,
Hayionanvuuii mexuiunuil ynigepcumem « XapKiecoKuti NOJIMEXHIYHUL IHCTAUMYM »

TI'yo3s Onvea Mukonaisna

3a8i0ysay HasuAIbHOI 1abopamopii, kagedpu mexHon02ii Hcupie ma npooyKmie OpoOiHHs,
Hayionanvuuiit mexniunuu ynieepcumem «XapKieCoKuil NOAIMeXHIYHUL IHCIMUMYM »

JOCIIKEHHA MIKPOBIOJIOTTYHUX TOKA3HUKIB M’AKUX MAPT'"APUHIB HA OCHOBI
OJIEOTEJIIB

Summary: Soft oleogel-based margarines are fatty systems of the new generation, which have the texture
and thermal properties of traditional analogues, but in contrast to them, have a minimum content of trans-isomers
of fatty acids. Due to the possibility of contamination of developed fat systems in the process of their production
and storage, an experimental study of their microbiological parameters was relevant. As a result of the studies,
their shelf life was justified.

AHoTanis: M’sKi MaprapuHi Ha OCHOBI OJICOTEIIB € XKHPOBUMH CHCTEMaMH HOBOT'O IIOKOJIHHS, SKi MAalOU1
TEKCTYpPHI Ta TEPMiYHi BIaCTUBOCTI TPAAULIIHHIX aHAJIOTIB, HA BIAMIHY BiJl HUX MalOTh MiHIMaJIbHHI BMICT TpaHC-
130MepiB KHUPHHUX KUCIOT. Y 3B’S3KY 13 MOXKJIMBICTIO KOHTaMiHaIii pO3pOOIEHUX KUPOBUX CUCTEM Y TPOIIEC iX-
HBOTO BUTOTOBJICHHS Ta 30epiraHHs aKTyaJbHIM OYJI0 eKCIIepIMEHTAIbHEe BUBYCHHS X MiKPOOiOIOTIYHHX TTOKa-
3HHKIB. B pe3ynpTarti mpoBeAeHNK MOCITIHKEHD 0YI0 0OIPYHTOBAHO iX TEPMiH MPUIATHOCTI 32 PEKOMEHIOBAHUX

YMOB 30epiraHss.

Key words: oleogel, soft margarine, trans-isomers, microbiological spoilage, shelf life.
Kniouosi croea: oneozenv, m'sxuii mapeapun, mpauc-izomepu, MIKpoOioIo2iuHe NCY8anHs, MEePMIH npuoam-

Hocmi

MocranoBka npodaemMu

B TenepimHiit yac B ychOMY CBiTi, y TOMY YHCII B
Ykpaini, pOpMYeETbCs HOBAa KOHIICHINS XapUyBaHHS,
TOJIOBHOIO YMOBOIO SKOI € HE TUIbKHM NPHUEMHHH CMaK
ki, aje i ii Oe3neyHICTh Ta KOPUCHICTH ISl OPTaHi3My
JIOUHM. Y BCIX PO3BUHYTHX KpaiHaXx Iie MUTaHHS PO3-
TJBIIAETBCSL Yy PaH3i epKaBHOI NONiTHKY. [IpaBuibHe
XapuyBaHHs 3a0e3Meuye pO3BUTOK AiTeH, CIpHsie Ipo-
(inakTHLi 3aXBOPIOBaHb, 30UIBIICHHIO Mpale3JaTHO-
CTi Ta TPUBAIOCTI XHUTTA JIOJUHH, YTBOPIOIOYH TPHU
IbOMY YMOBH aQJICKBAaTHOI ajamnTaiii 10 OTOYYHUOTO
CepeoBHILA.

3 orisay Ha 3Ha4HE 3POCTaHHS 3aXBOPIOBAHOCTI
cepeJl HaceJIeHHs YKpaiHH Ta JIOMiHYBaHHS Xap4OBOTO
(akTOpy B maToreHe3i 3aXBOPIOBaHb, OJHIEIO 13 HaM-
OiNIBII aKTyaJ bHUX COLAIBHUX 3a/1ad HAIIOTO 4acy €
PO3pOOIIEHHST HOBUX BITYM3HSIHUX TEXHOJIOTIH Xapyo-
BUX TIPOJYKTIB IiJBHIICHOI SKOCTi, COIPSIMOBAHHUX Ha
3axXHUCT Ta 30€peXEeHHS 37J0POB’ S IIOANHU.

AHani3 ocTaHHiX J0caiTxKeHb i mydaikaniii

OpHUM i3 NUIAXiB MiABHUIICHHS SKOCTI XapUOBHX
MPOAYKTIB € MiHIMi3amisg BMICTY B iX CKJIaji TpaHC-130-
MepiB XHUPHUX KUCIOT. Ha chOrOAHI PHHOK 3amOBHE-
HHUH Xap4OBHMHU IIPOYKTaMH Ha OCHOBI JKHPIB, 5IKi BH-
pOOIISIETHCS. METOZIOM YaCTKOBOI TiJjporeHi3arii i BHa-
CJIIZIOK YOTO MalOTh Y CBOEMY CKJIaJli BUCOKHH BMICT

TpaHC-130MepiB KUPHHUX KUCIIOT. Y TOH e Jac pe3yb-
TaTH CyYaCHHX HYTPHIIOJOTIYHUX IOCIHIKEHb TOKa-
3YIOTh HASBHICTB 3B'SI3Ky MK CIIO’KMBAHHSIM BKa3aHUX
JKHPIB Ta TOPYIICHHIM B OpraHi3Mi poboTu pepMeHTiB,
KIITHHHAX MeMOpaH, 30iMBIICHHSM pIiBHA XOJecTe-
PUHY B KpOBi Ta IJBHIICHHSIM PH3HKY CEpIEBO-CY-
JMHHHX 3aXBOpIoBaHs [ 1, 2]. TpaHc-i3oMepu He TUIBKU
HE MEPETBOPIOIOTHCS B 3BUYANHI METa0OITH I[HC-KHC-
JIOT, aJie ¥ BIUIMBAIOTh HAa €()EKTUBHICTh IXHBOT'O yTBO-
pennus [3]. Hanpukinaz, i3 TpaHCc-TpaHC-TiHONIEBOI KHC-
JIOTH He (POPMYETHCSI apaxiIOHOBa KUCIOTa — HalBaK-
JMUBIINKA  KOMITIOHEHT Oiojioriunmx MemOpaH i
TIOTIEPEeTHUK JY>Ke MMOTPIOHUX OPTraHi3MOBI PeryJysiTop-
HHUX PEYOBHH — elKo3aHoiAiB. bk Toro, TpaHc-i3o-
MEpH y BEIHMKHX KUIBKOCTSX 3MEHIIYIOTh HMIBHAKICTH
YTBOPEHHS apaxiJIoHOBOT KUCIIOTH 3 HUC-IIUC-JTIHOJe-
Boi [4]. BxxuBaHHS HagMIpHOT KIIBKOCTI TpaHC-i30Me-
PiB IIPU3BOIUTS 10 Ae(iUTY HE3aMIHHUX )KUPHUX KH-
CIIOT B OpTaHi3Mi.

[TepCrieKTHBHUM HANpPSIMKOM BHPIILIEHHST TIPO-
OneMH 3HMKCHHS BMICTY TPaHC-i130MepiB B XapuOBHX
MPOAYKTaX € po3poOKa TEXHOJIOTiH KUPOBHUX CHCTEM
HOBOT'O ITIOKOJIHHS Ha OCHOBi oneoremiB. Oneoreni €
KOJIOIJTHUMH CUCTEMaMHU, JI€ TUCIIEPCIHHUM CepeioBH-
LIEM € OJIisl, a AUCTIEPCHOIO (PAa30F0 — CKIIAHI OpraHiuHi
CIIOJIKH JIiMiHOT TPUPON, 30KpeMa HEMOBHI1 allyIrIi-
LIEpPUHH, BOCKH, KUPHI KUCJIOTH, CTEPOJIU Ta 1HII.
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B po6ori [5] Oyno BUKOHAHO MOPIBHSUIBHUIN aHA-
i3 BUKOPUCTAHHS HU3KHM BOCKIB SIK AWCHEPCHOI (a3u
JUISL OJIEOTEINIB, SKi 3aCTOCOBYBAIHCH Y CKJIAdi MOPO-
3uBa. Pe3ynmpTaTd qOCHTiKEeHb TTOKA3aIH, IO OJICoTell
Ha OCHOBI BOCKY 3 PHCOBHX BHCIBOK 3a0e3IedyIOTh
Kpamry CTPYKTypy 1 MiJBHINEHY TEePMOCTaOUIBbHICTH
MOpO3HBa B OPIBHIHHI 3 OJICOTEISIMH Ha OCHOBI Kap-
HayOCBKOTO a00 KaHJCIUILCKOTO BOCKIB. B poborTi [6]
JIOBE/ICHO, IO OJUKOJIMHMI BICK y MOpIBHSHHI 3 1H-
IIMMH BOCKaMH 3a0e3Iieuye oyieoresisiM HalKpari aj-
re3iifHi Ta KOre3idHi BIacTUBOCTI. L{i BUCHOBKHU MiAT-
BEPIKYIOThCS TOJNANIBIIUMH JIOCTIDKEHHAME [7], B
SKHX TI0Ka3aHO e(PEeKTUBHICTh 3aCTOCYBaHHSI OJIEOTEIIB
Ha OCHOBI O/KOJMHOTO BOCKY SIK 3aMiHHHKa TBapWH-
HOT0 )KHPY Yy CKJIaJi Xap40oBUX cucTeM. Pe3ynpraTu no-
cimipkeHHs [8] moBenmm B3aeMO3B’S30K MiXK YMOBaMHU
KpHcTamizamii Ta (OpMyBaHHSIM CTPYKTYPH OJICOTEIIB
Ha OCHOBI MOHOamwmiITIinepuHiB. B poborti [9], moka-
3aHO, 1110 B3aEMO/Iisl TPUMAJIBMITHHY 3 BOCKaMU CIIPHSIE
YTBOPEHHIO B OJICOTEJNISIX TPUBUMIPHOI KPHUCTATIYHOT
CTPYKTYpPH 3 MOJINIICHUMH TEPMOMEXaHIYHUMH BJIac-
TUBOCTSIMU. BUBUEHHIO BILIMBY OiHApHHX CyMilleii re-
JICYyTBOPIOBaUiB Ha BIACTHUBOCTI )KUPOBHUX CHCTEM IIPH-
CBSIUCHO HHU3KY poOiT. 30kpema, B podorti [10] noci-
JUKEHO CYMICHY Hif0 [-CHTOCTEpOJdy Ta CTEapHHOBOI
KHCIJIOTH Ha MIKpOCTPYKTYPY, TEKCTYpY Ta Teruiodizu-
YHI BJIACTHUBOCTI OJICOTEIIB, AUCIEPCITHIM CEepeIOBH-
meM SKuxX OyIio 00paHO COHAITHUKOBY OJif0. B3aemo-
IO MK JICIUTHHOM, MOHOAIWITTIIIEPHHAMHE Ta (iTO-
CTepojlaMH Y CKJIaJi OJICOTeIiB IMPOaHaJIi30BaHO
BiAMOBiHO y poboTax [11, 12].

Haii6inpin panioHalbHUN MiAXiN 0O CTBOPEHHS
JKMPOBUX MPOJYKTIB Ha OCHOBI OJIEOTEJIIB MOB’SI3aHO 3
KOHCTPYIOBaHHSIM 0araTOKOMIIOHEHTHUX JUCIIEPCHHUX
CHCTEM, 30KpeMa M SIKMX MaprapHHiB, 10 MICTSTh pi3-
HOMaHITHI ()i310JIOTIYHO aKTHBHI IHTPENI€HTH, CKIAL
SKHX 3a0e3Ieuye 3aJaHi BIaCTUBOCTI.

BupinenHns HeBUpilIeHUX paHillle YACTUH 3ara-
JIbHOI Ipo0JieMHu

AHaii3 cyd4acHMX HAayKOBHX Ipalb I10Ka3aB, II0
OJTHUM 3 BRXIIMBHX ITOKa3HHKIB SIKOCTI KUPOBUX E€MY-
JBCIHHUX CHUCTEM € IXHs 3[aTHICTh 30epiraTté HeoO-
XIJIHI CITOKUBYI BJIACTHBOCTI MPOTATOM TPHBAJIOrO
4acy Ticis iX BUTOTOBJICHHs. 3a3HaueHa XapakTepHc-
THKa — KOMIUIEKCHA (QYHKIIiSl CTIHKOCTI 10 Mikpobioio-
rigydoro ncyBanss [ 13].

VY 6aratbox KpaiHax CBITY, y TOMy 9HCIi B YKpa-
iHi, y Xap4oBili MiKpOOIOJIOTii JUIsl OLIHKH OY/b-SIKHX
NPOJYKTIB ( KpIM THX, IPH BUTOTOBJICHHI SKUX BHKO-
PHCTOBYIOTbCS MIKpPOOHI KyJIbTYpH) 3aCTOCOBYETBHCS
TeCT BU3HAYECHHS 3araJIbHOTO OakTepiaabHOro obcime-
HiHHSA (KUTBKICTh Me30(UIbHUX aepoOHUX 1 (hakyibTa-
THUBHO-aHaepoOHMX MikpoopraHizaMiB — KMAD®AHM).
Jis GinpmiocTi 1OOPOSIKICHIX Xap4OBUX MPOTYKTIB Ki-
abkicte KMA®AHEM B 1 1 (cM®) 3BM4aiiHO He nepeBy-
ye 10° kitun. Bumicr 10° — 108 knitun B 1 1 npoaykTy
CBIIYUTH NPO TOPYIIEHHS yMOB TOTyBaHHS, 30epi-
raHHA Ta peanizamnii. bimem BUCOKHH piBeHB 0OCiMe-
ninns ( monan 108 kiuitun B 1 T) IOBMHEH HACTOPOXKY-
BaTH JOCIIHUKIB y IJIaHI HEOE3MEKH JAHOTO MPOIY-
KTy JJIsl 3JI0pOB'Sl CIIOKMBaYiB. BiXHMBaHHS Takux
NPOJYKTIB MOX€e OyTH NMPUYMHOIO XapYOBHX OTPYEHD.

[MapanensHo 31 30UIBIIEHHSIM PIBHSI OaKTepialbHOTO
00CiMeHIHHS 3'ABIISIOTHCS YMOBH, IO CIIPUSIOTH BIDKHU-
BaHHIO a00 pPO3MHOXKEHHIO NATOTeHHHUX 1 YMOBHO-TIa-
TOTeHHHX MikpoopraHisMiB [14]. Tirieniuni HOpMa-
TUBU 3a MIKpPOOIOJOTiYHIMH TOKAa3HWKAMHU BKIIIOYA-
IOTh KOHTPOJIb Hall 4 TpyIaMH MiKpOOPTaHi3MiB:

— CaHITapHO-TI0KA30BIi, 10 SKUX HaJIeKaTh Me30(i-
JIbHI aepoOHi Ta (akyabTaTHBHO-aHaepOOHI MIKPOOp-
ranizmu (KMA®AHM) i GakTepii rpynu KHIIKOBHX
nanuuok (BI'KIT);

— YMOBHO-TIATOT€HHI MIKpPOOpPraHi3MH, JI0 SIKHX
BimHOCAThCs E. coli, S. aureus, Proteus, B. cereus i cy-
Tb(ITPEeaYKYI0Ul KIOCTPHIIIL;

— MaTOTeHHI MIKPOOPTaHi3MH, y T.4. CaJbMOHEIH
1 mmicTepii;

— MIKpOOpTaHi3MH IICYBaHHA — B OCHOBHOMY II€
JOPDKIDKI Ta TBiIEBi TPHOH.

JKuposi emynbcii, K i OLIBIIICTh XapUOBHX MPO-
JYKTIB, SIKI BUPOOJISIIOTBCSI HE B CTEPHIBHUX YMOBAax
BHUPOOHHUIITBA, MalKe 3aBK/IU 3aCisHI PI3HUMHU MIKPO-
opratizaMamu. ToMy po3poOKa HOBHX PELENnTyp Xap4o-
BUX JKHPOBUX CHCTEM OOOB'SI3KOBO IMMOBHHHA CYIPOBO-
JOKYBATHCS MiKpOOIOJIOTIYHAME OCTIKeHHAME. Taki
JOCII/DKCHHSI NPUHLIUIOBO BIAPI3HAIOTHCS BiJ BH-
BYCHHS IHIINX 00'€KTiB HAaBKOJHIIHBOTO CEPEOBHIIA
THM, III0 B HUX MIKPOOPTaHi3MU MOKYTh PO3MHOXKYBa-
THCs. | e B mepiry depry BimOyBaeThcs IpU TIOPY-
IIEHH] TEXHOJIOTIYHUX PEKUMIB BUTOTOBIICHHS Ta 30€-
piraHHs mpoaykTiB. Hafi0iapIm cCipusTINBI YMOBH JUIS
PO3MHOKEHHS MiKPOOiB CTBOPIOIOTHCS B PIIKHX 1 HaTIi-
BPIIKKX MPOIYKTAax, ¢ MPH BIJCYTHOCTI SBHIIA aHTa-
TOHI3MY MIKPOOPraHi3MH IHT€HCUBHO Ta PiBHOMIPHO
TIOIIUPIOIOTHCS TI0 BCboMy 00'emy [15].

MeTo10 TOCTiIZKEHHSI CTAJI0 BUBYCHHS MIKPOO0io-
JIOTTYHHX ITOKa3HUKIB MaprapHHiB HA OCHOBI OJICOTElIiB
3 TOJAIBIIUM OOIPYHTYBaHHSM I'DaHUYHOTO TEPMiHY
ix 30epiraHHs.

BuxJiageHHs1 0CHOBHOI0 MaTepiay

Mamepianu i memoou 0ocniodxceHsb

M’ ki MaprapuHU TOTYBaJIHd Ha OCHOBI OJICOTEIIB,
JI0 PELENTYPHOTO CKIaLy SIKMX BXOJIWJIN HACTYITHI Ji-
MiJHI KOMIIOHEHTH: BHCOKOOJIETHOBA COHSIIHUKOBA
OJIisl, [0 BUKOHYBAJIa POJIb OCTa4aIbHUKA MOHOHEHA-
CHYCHHUX KUPHUX KHUCJIOT, OJIKOJIMHUI BICK, TPHUIIAIIb-
MITHH Ta MOHOAIUTII IEPHHH.

Busnauenns Kitbkocmi me30QinbHUx aepooHux
ma axKyrmamusHo-aHaepooHux MIKpOOP2aHizMie
(KMA®A=EM)

Merto/ IpyHTYETBCS Ha KiJbKICHOMY IiPaxXyHKY
YHucna KOJIOHIM MIKpOOpraHi3miB, sIKi BHPOCIN Ha
LIIJIBHOMY TOXXHBHOMY CEPEJIOBHILI 3a TeMIlepaTypu
(30+1) °C mporsarom 72 roaus.

Jlist TociBy BMKOPHCTOBYBAJIM TakKi pO3BEICHHS
MPOYKTY, 00 Ha yamkax Bupocio Bix 30 go 300 xo-
noHiit. TTo 1 ¢cM®3 KOXHOTO po3BeIeHHs EPEHOCHIIN Ha
JTHO JIBOX CTepMIIbHUX Janiok Ilerpi (1Ba mapanmensHIX
BH3Ha4eHHs). Y damku [leTpi 3 mociBHUM MaTepianom
nomuBaiu 1o 15 cm® nonepeiHbO PO3TONIEHOTO 1 0X0-
JnoxeHoro fo temmnepatypu 40 °C mokuBHOro cepe-
JIOBHIIA 1 TIOTIM I€peMIillyBajIy NP 3aKPHUTIH KPHIIL,
1100 HOCIBHUIT MaTepiai pIBHOMIPHO PO3MOJIIMBCS 110
BCHOMY ITO’KUBHOMY cepelioBuIty. [licis nporo yamku
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3 IOCiBaMHU 3aJIMILIAIN Ha TOPU30HTANIBHIH ITOBEPXHI 10
MIOBHOTO 3aCTUTaHHS MOXXHUBHOTO ceperoBumia. Ilicis
3acTUTaHHS cepefoBHIIa Jamku [lerpi iHKyOyBamm y
TepMoCTaTi Aoropu THOM 3a Temmepatypu 30 °C mpo-
TsaroM 72 romud. IToTiM 3miicHIOBaIM OOJIK KOJOHIN
MIKpPOOPTaHi3MiB, SKi BUPOCIH Ha YaIlIKax.

Uwncno KOJOHIH, SKi BHPOCTH HAa KOXKHINA Yarii,
nepepaxoByBaIM Ha 1 T IPOAYKTY 3 BpaxyBaHHSIM PO3-
BesileHHsI. OCTaTOYHMM pe3yibTaToM OyJo CepelaHe
apuMeTHYHEe BiJ Pe3yJbTaTiB MiJpaXxyHKIB KOJIOHIH
Ha OKPEMHX YallKax OJJHOTO po3BeleHHs. Pe3ynbraTti
aHaNi31B BUpaxkanu y Burisiai uncia KYO/T.

Busnauennss emicmy konigpopmuux 6axmepiti
epynu kuwikosux naauyox (BI'KTI)

o xomidopMHUX GakTepiii TPyNH KUITKOBHUX IIa-
mmgok (BI'KII) BigHeceHi aepoOHi Ta paKyIbTaTHUBHO-
aHaepoOHi, TPaMHETaTHBHI, HE YTBOPIOIOYi CIIOP MaIH-
YKH, 10 30pODKYIOTh JIAKTO3Y 3 YTBOPEHHSM KHCIIOTH
Ta raszy 3a temmeparypu 37 °C Ha npots3i (24—48) ro-
JIVH.

Jnst nociBy BukopucroByBaiu 0,1 T KHpOBOTO
npoaykty. ITocis mpoBoauBcs y cepenosuine Keccep
3 JIaKTO3010 Ta noriaBkamu. [lociBu iHKyOyBasu 3a Te-
muepatypu 37 °C npotsarom 48 roaus.

[Ipu BigCYTHOCTI Ta30yTBOPEHHS Ta IMMOMYTHIHHS
B IPOOIpKax 3 CepeIOBHIIEM POOWIH BUCHOBOK IIPO Bi-
ncytHicTh komidopmumx Oakrtepiit (BI'KII) B 3acis-
HOMY 00'eMi Ta BiAMOBIAHICTh IPOIYKTY HOPMATHBY.

Memoo suznauenns OpixcOHiCi6 i NAICHABUX epu-
016 6 dCUPOBUX cUCMeMAX

MertoJ| IpyHTY€ETBCSl Ha BHCIBI TIPOJYKTY, TOMOTe-
HaTy NpOJyKTy a0o0 TXHIX pO3Be/ieHb y KUBUIBHHUX Ce-
PEeIOBHINAX Ta BU3HAYCHHI HAJICKHOCTI BUAIICHUX Mi-
KPOOPTraHi3MiB JI0 TUTICHSIBUX TPHOIB 1 APLKIKIB 32 Xa-
paKTEepHUM POCTOM Ha JKMBHWJIBHUX CEPEIOBHIIAX 1 32
MOpP(OJIOTIERO KITITHH.

[opsnox miit mpu aHami3i 0y HacTymHuM. [0 Ha-
BakkH Macor 10 T, BimiOpaHOI CTEpHUITEHO B KOJIOY Mi-
CTKICTIO 250 cM®, ocTynoBo gojasaiu 90 cM® rmen-
TOHHO-COJILOBOT'O PO3UHHY. PeTenbHO nepeMinryBai i
sHOCcuM 110 1 em® y nBi wamku Ietpi. [Tocisu 3anu-
BaJIM PO3IUIABJICHUM Ha BOJISHIH OaHi Ta 0X0JIOHKEHUM
10 (45%1) °C xuBuibHUM cepepoBuiieM. Kpuiiku ya-
ok Ilerpi 3akpHBaiIM i peTENbHO 3MIlIyBaJIH YKHBH-
JLHE CEpEOBHUIIE 13 MOCIBHUM MAaTepiajloM JIETKHM
o0epTaIbHUM PYXOM YaIllK{ O MOBEPXHI CTOJA, MiCs
yoro yamkw IleTpi 3anumany Ha TOPU3OHTANIBHIN MO-
BEPXHI JI0 3acTUTaHHsI cepenopuia. [TapanenpHo 3amm-
Banu y vamiky ITetpi 15-20 cm® cepeyroBuina s nepe-
BipKH Horo Ha crepuibHicTh. [lociBu Ha yamkax [letpi
TepMocTaryBaiu npu 24 °C mpotsrom 5 ni6 1HOM
yropy. Uepes Tpu 100M TepMOCTaTyBaHHS IPOBOJIMIN
nonepeHii 00paxyHOK THIIOBUX KOJIOHIH.

Jnst BUBYEHHS MOPQOJIOTIYHUX XapaKTePHCTHK
JPKIOKIB 1 TUTICHSABUX TPUOiB 3A1MCHIOBAIHA MIKPOCKO-

MIYHI JOCTiIKeHHS. J[JsI IbOTO 3 OKpeMUX KOJIOHIH ro-
TyBaJIM NPENapaTH METOJOM «PO3IABICHOI Kparuii»,
110 MOJIATaB B HACTYITHOMY: Ha IIPEIMETHE CKJIO HaHO-
CHJTH KPAILIIO CTEPIIIBHOI BOAOIIPOBIAHOI BOIH 200 po-
3unH NaOH 3 macoBoro xonmenTpamnieo 10 %. [Torim
y L0 KPAIUTIO POXKaPEHOO T'OJIKOI0 BHOCHIIM YaCTHHY
KOJIOHIT 200 MeTIer0 HAHOCHITH KPAILTIO KyIbTYPaIbHO1
pimnan. OTpUMaHy CyCIICH3110 IPUTHPAIN TOKPUBHUM
CKJIOM, Ha/UIMIIKK BOAW BOMpay (iIbTpyBaILHIM I1a-
TIepoM, 1 mpenapat JOCHiAKYBaNH ITiJ] MiIKPOCKOIIOM.

Pe3ynpraT MIKPOCKOITYBaHHS OL[IHIOBAJIU 32 KO-
YKHOIO NPOOOI0 OKPEMO, KOPHUCTYIOUUCH JOBIIKOBHUMH
XapaKTEepPUCTUKAMHU JAPIKIXKIB 1 TUTICHABUX TPUOIB.

KinmpkicTs apiXITKiB 1 mricHIBUX TpubiB X (B 1 T
MIPOAYKTY) OOUUCITIOBAIH 32 (POPMYIIOI0

>'C-10" 1)
n, +n,-01’

ne XC — cyMa BCiX HiIpaxoBaHUX KOJIOHIN Ha 4a-
mikax [IeTpi B ABOX MOCIIAOBHUX JACCATUKPATHUX PO3-
BEJICHHSX 332 YMOBH, 1[0 HAa KOXKHIH Yl BUPOCIIO Bif
15 mo 150 xosoHil;

Ny — KiIBKICTB yamok [letpi, 1o miapaxoBaHo s
MEHIIOTO PO3BEJCHHS, TOOTO IS OB KOHIIEHTPOBA-
HOTO MPOAYKTY;

N2 — KUTBKiCTh 9amiok Iletpi, mo migpaxoBaHo s
017BIIOTO PO3BENCHHS, TOOTO ISt MEHII KOHIIEHTPOBa-
HOTO MPOAYKTY;

N — CTyIiHb PO3BEICHHS NMPOAYKTY (I MEHILIOTO
pO3BEJICHHS).

Pe3ysbTaT Ta 00roBOpEeHHA

Mikpo6iooriuHi XapakTepUCTUKH M SIKUX Mapra-
PHHIB Ha OCHOBI OJIEOTEJIIB OLIIHIOBAJIH 32 HACTYITHUMH
nokazHukamu: KMA®AHM (KinbKicTh Me30(iTbHHUX
aepoOHUX 1 PaKyJIbTATUBHO-aHAEPOOHUX MIKPOOpPTraHi-
3miB), BI'KII (6akTepii rpynu KUIIKOBHX HATHYOK ),
JOPDKIDKI Ta TUTICHABI TpuOu. 3a 3pa3Kd 3iCTaBJICHHS
Oynuy B3STi BIATIOBiAHI MPOIYKTH, OTPUMAaHI 32 Tpaul-
1iifHOi penenTyporo.

Mikpo0iooTiyHi TOKa3HUKA M’ SIKUX MapTapHUHiB
Ha OCHOBI OJIEOTeNiB B Tporeci 30epiranas (cepemHi
3Ha4YEeHHS A7 5 3pa3KiB) HaBeaeHO B Tabuuri 1.

3 HaBeneHUX naHuX (Tadu. 1) BHIHO, IO B MPO-
1eci 30epiransst y 3pa3kax MapraprHiB Ha OCHOBI 0J1€0-
reliB picT Me30(iTbHUX aepoOHMX 1 (aKyIbTaTUBHO-
aHaepoOHMX MIKpoOpraHi3MiB OyB HE3HA4YHHH, KOJIi-
(dopmu GakTepiil rpyny KHIIKOBUX MalUYOK He Oyiu
BUSIBJICHI.

3a MiKpoOi0IOTIYHUMH TTOKa3HUKAMH PO3po0IIeH]
MaprapuHu BiamoBigarwots Bumoram JCTY 4330:2004
«Maprapunu M’siki. 3arajbHi TeXHIYHI yMOBU». Kpim
TOTO, aHAJII3 OTPUMAHMX JaHHUX MOKA3ye, 10 B MapTifax
MapraprHiB Ha OCHOBI OJIeOrelliB 00CIMEHIHHS 3HAYHO
HIDKYE B MTOPIBHSAHHI 3 KOHTPOJIBHUMH 3pa3KaMH.

x:
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Tabmuus 1

Mikpo0ioJioriyHi moOKa3HHKH M’ SIKHX MApPrapUHiB HA OCHOBI 0JieoretiB

HaiiMenyBaHHs noka-
TPOJIb)

Maprapunu, BATOTOBIIEHI 3a Tpa-
IUIIHHOIO PelenTyporo (KOH-

Maprapuay Ha OCHOBI

0JIEOTEIIB 3Ha4YeHHs [TOKa3-

3HHUKa

3HaueHHs IOKa3HUKa Micis 30epiranHs nmpu temmeparypi +10
°C Ha poTsI3i pi3HOTO TepMiHY, 100U

HHUKa 3T1IHO
JICTY 4330:2004

KOBHX ITJINYOK) B
0,01 r mpoaykTy

15 30 45 60 15 | 30 45 60
KMADAM, KYO/r | 420 | 980 | 2200 | 4800 | 300 | 710 | 1500 | 3400 | He 6?"1135 HiK
BI'KII (xomidopmu
Gaxrepiil rpynu K- He BusBieno He BusiBieno Henonyctumi

Tpiskwxi, KYO/r 60 | 90 | 250 560 | 30 | 80 | 130 | 200 | M€ 61?_"1%2? HpK
[TnicHaBI TpHUOH, He Ginbiie Hix
YO 35 | 65 75 90 |<30| 45 | 60 | 80 102

BucnoBku i npono3uuii

[TokazaHo, 1110 KUIBKICTh ME30(IbHUX aepOOHHX
i (aKyIbTaTHBHO-aHACPOOHHX MIKPOOpPTaHi3MiB B
M’SKHX MaprapuHax Ha OCHOBI 0Jieorel1iB mpoTarom 60
ni6 30epiraHHs OyJId HIDKYAMH 32 BCTAHOBJICHI CTaH-
JTAPTOM HOPMH 1 3HAXOAMJINCHh HAa PiBHI HE BHIIE HIXK
3,4-10%, T06TO GiblLI HiX Ha MOPAIOK MEHIIE 33 HOP-
MaTHBHUH oka3HuK. Kpim toro, y 0,01 T mocmimkeHux
3paskiB He BusBiieHO BI'KII, a KibKicHI TOKa3HUKH Ha-
SIBHOCTI IUTICHSIBUX TPUOIB Ta OPLKIKIB TaKOXK HE T1e-
PEBUILYIOTE HOPMU.

Ha ocHOBI oTpuMaHuX pe3yNbTaTiB MOXKHA PEKO-
MEH/IyBaTH TEPMiH IPUJATHOCTI MaprapruHiB HAa OCHOBI
oJjieoreniB mpu Temneparypi 30epiranus mo +10 °C
(ymMoBH TOOYTOBOTO XOJIOTMIILHUKA) HE MEHIIIe, Hixk 60
zio.
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A METHOD OF QUANTITATIVE EVALUATION OF COMFORT

AHHOTa].ll/IH. B cratne npegjiaracTesa KJ'IaCCI/I(I)I/IKaI_II/Iﬂ Ka4cCTB, O6€CH€‘II/IBaIOH.II/IX KOM(I)OpT Ha pa60qu MCEC-
CTC oneparopa TPAHCHOPTHBIX CPCACTB HA Oaze OKCIICPTHBIX OLCHOK, BBIPA’KCHHBIX B OIIPECACICHHOM KOJIMYCCTBC
6asoB. /laH npuMep cpaBHEHHS OLIEHOK KOM(OpTa B IPUMEHEHUH K ABYM MOJEISIM BOJUTEIILCKUX CUACHHH.

Abstract. The article proposes a classification of qualities that provide comfort in the workplace of the vehi-
cle operator on the basis of expert assessments expressed in a certain number of points. An example of comparison
of comfort estimates in the application of two models of driver's seats is given.

Knmiouesvie cnosa: KOMd)Opm, IKCnepmHasl OoyerHkKa, 600UmMeENbLCKOE cu()eHbe, pa60uee Mecmo 800uUmeis.

Keywords: comfort, expert assessment, driver's seat, driver's workplace.

ITpu pa3paboTke 1 HcceI0BaHUN MAIIUH WU OT-
JETHHBIX Y3JI0B OOBIYHO PACCMATPUBAIOT TEXHUUECKHE
JaHHBIC, N3JI0’)KEHHBIC B 33JaHUH, TEXHHIECKOM OITHCa-
HHUH WK pekname. A BOT 00 yciaoBHsIX paOOTHI orepa-
TOpa, 0 €ro pabo4yeM MecTe BBl BPAA JM HalAeTe Io-
JIpoOHy0 uHGopmaruio. OIHAKO YIPaBIIET MAIIMHON
9eJI0BEeK, ¥ IMEHHO OH JIOJKEH pealn30BaTh BCE TEX-
HHYECKHE BO3MOXXHOCTH, IO3TOMY BHHMAaHHE KOM-
(hopTy U 3PrOHOMHYHOCTH pabodero Mecra oneparopa
JIOJDKHO OBITH TAaKXKE BAYKHBIM.

PaccmoTtpum B Hactosimiel paboTe Takoe BasKHOE
CBOMCTBO MalllMH, Kak obecredeHre kompopTa s de-
JIOBEKa-oMepaTopa Ha MPUMEPE BOJIUTEIBCKOTO CHIE-
HbsI B TPAHCIIOPTHBIX MPOW3BOJCTBEHHBIX MAIIWHAX.
3TO NMOHATHE BO3HUKAET NPH 3KCILUTyaTalluy MaIlnHbI,
HO 3aKJIaJIbIBacTCs OHO Ha OoJiee paHHUX ATAIaX CO37a-
Hus MamuHbL. KoMdopT B epByro ouepeap —3TO UyB-
CTBO YeJIOBEKa-0IepaTopa IpH ero yrpaBIeHUN Mallll-
HOU. JIpy>KECTBEHHasi K 4YEIOBEKY KOHCTPYKLHS Ka-
OMHBI CO37a€T y HEro IOJIOKUTEIBHYI0 SMOIHUI0 —
KOM(OPTHOCTH pabovero Mecra.

O4eBUAHO, 9TO KOHCTPYKIIHS KaOWHBI U €€ PacIo-
JIOXKEHHUE, YCTPOICTBO BOAUTEIBCKOTO CUAECHBS U Opra-
HOB YNpaBIICHUS! JOJDKHBI 00ECHEeYMBaThH OINEPaTOpy
BO3MOXKHOCTb HAOJII0/1aTh, HE BCTaBasi C CHJACHbBS, 3a
KPIOKOM WJIM JAPYT'MM TpYy303aXBaTHBIM OPIaHOM HpH
J1r000M pacrosiokeHnH rpy3a. KoHcTpyKimn kaOuHbI 1
MyJIbTa YIPaBJIEHUs OKa3bIBAIOT CYIIECTBEHHOE BIIMS-
HHE Ha NPOU3BOAWTENIFHOCTh TEXHUKH M Ha paboTo-
crocoOHOCTH omepaTtopa. JlomwkHa OBITE MPEayCcMOT-
PEeHa BO3MOXKHOCTB PETYIMPOBAHUS MOJOXKECHUS CHAC-
HUS TI0 BBICOTE W B TOPU30HTAIBHOHN IUTOCKOCTH IS
ynobcTBa paboTHI M 0OCTYKHBAHUS alllapaToB yIIPaB-
nenust. Ilpn HeoOXOQMMOCTH CHIEHHE omeparopa ¢
MYJIETOM YIpPaBJICHUS UM KaOUHBI B 1I€JIOM MOTYT BBI-
MOJHSTHCS NOBOPOTHBIMU. Kak u 1pyrue y3iel, CBA3aH-

HBIE C paboTOi oreparopa, OHO JOIDKHO OBITH yCTPO-
€HO W pa3MemeHO TaK, YTOOBl MOXKHO OBLIO CHIS
YOPaBJISATH amllapaToM U BECTH HAOIIOICHUE 3a TPy-
30M. HenmpomymanHOe pasMerieHue, HEYAOOHAsS KOH-
CTPYKIHA Kpecia Hen30S)KHO MPUBOIAT K IaICHHIO
MPOU3BOJUTEILHOCTH TPYJa U K HEIOBOJILCTBY MEPCO-
HaJIa.

Uro 3acTaBisieT MPOU3BOIUTENCH TEXHUKH B MPO-
MBIIIJIEHHO-Pa3BUTHIX CTPAaHAX BKJIAJbIBATh CPEJICTBA,
Y HEMaJble, B pa3paboTKy HOBBIX, 00Jiee COBEPIIEHHBIX
MoJIeNel CHICHHUIA Il BOIUTENEH (0IepaTopoB) CTPO-
UTEIbHO-A0POXKHON TeXHUKU? OTBET HAa 3TOT BOIPOC
OIIMH: PAcKpPHITh BECh MOTEHIMAN MAIIMHEI, oOecre-
YUTHh MaKCHMYM TIPOU3BOJUTEIEHOCTH MOXKET TOJBKO
BOJIATEIH, pabOTaIONINA B KOM(POPTHBIX YCIOBHSIX.

[IInpoko U3BECTHO, YTO BOAUTEIN IPY30BOTO aB-
TOTPAHCIIOPTA, a B ellle OOJIbIIEH CTEeNeHH ONepaTophl
CTPOUTENHHO-TIOPOKHON TEXHUKH, CTPAIAIOT OT 3a00-
neBaHuii cruHbl. [Ipodunakrruka npodeccuoHambHbIX
3a00JIeBaHMI HEOOXO0AMMa U B COLIMAILHO-IICUX0JIOT K-
YECKOM, U B MaTepUATBHOM ILIaHE. YK€ OJIHU TOJIBKO
U3JIEPIKKH, CBSI3aHHBIE C TIPOMYCKOM paboumx JHEU U
JIEYEHHEM COTPYAHHKOB, J€Jal0T ONpaBJaHHBIM IpH-
oOpeTeHHe OPTONEIUYSCKOTO CHICHBS UIST BOJIUTEIS
rpy30BOTO aBTOMOOWISL. ECTM HCXOIUTH U3 IPUHIIHIIA,
YTO YEJIOBEK — ONepaTop — INIaBHOE 3BE€HO MAIlIMHBI, TO
B IIEPBYIO 04epenb Tpedyercs oOecneynTs eMy Ha pa-
6ouem MecTe y1o0HbIe (KoM(opTabesbHbIe) YCIOBHS.

IIpu pa3zpaboTke WIM MOKYIKE MAIIMHBI JKeJa-
TENHHO UMETH HE TOJIBKO MHEHUS PEKIIAMHBIX MaTepH-
aJoB W OTJCJIbHBIX, JaK€ OYeHb aBTOPUTETHBIX JKC-
MePTOB, & HEKOTOPYIO IOCTOBEPHYIO KOJIMIECTBEHHYIO
OIIEHKY KOM(bOpTa, OTYyIaeMyI0 CaMOCTOSTENBHO.

B Bonbmoit CoBeTCKOM SHIUKIONESTUN KOM(OPT
OIpEJIeNICH KaK COBOKYITHOCTB OBITOBBIX yI00CTB: OJia-
TOYCTPOSHHOCTb U YIOT JKIJIMIL, OOMICCTBEHHBIX yUpe-
KJICHUH, CPEICTB COOOIICHUS U TIp. Kompopt
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JUISL BOAUTENSI-0TIEpaTopa 3a4acTylo paccMaTpuBaeTCs
noBepxHOCTHO. CIIOBECHBIX OIpeneNieHni kKoMpopra
HAMHOTO OOJbIle, YeM pa3HOBHIHOCTEH pabodmx
MmecT. Y 3T0 MOHATHO — ycioBHsl pabOTHI YeIOBEKa-
orepaTopa MpeJONpeNeIITIOT €ro YyBCTBA.

Komdopt (anra. comfort) - komimjieke MaKkcu-
MaJbHO OJArOMpPUSTHBIX IJf cy0beKTa YCJI0BHii
BHeIlIHell M BHyTpeHHell cpeasl. B cocrosinuu Kom-
(¢opTa OTCYTCTBYIOT HANPSIKEHUsI MCHXHYECKUX H
(usnonornyecknx pynkuuii opranusma. O cyobek-
THBHBIX OINYIIEHHSIX KoM(opTa, roBOpsiT KakK o
YyBCTBe.

pacIpoCcTpaHeHbl U AJIsl IPYTUX MAIMH U YCIOBHN
pabotel. MBI npeanaraeM coOOCTBEHHYIO KJIacCHpHKa-
U0 KadecTB, oOecniequBaromux KoMmdpopt Ha padouem
MEcTe onepaTopa TPaHCIOPTHBIX cpencTts. Cam mon-
XOJ WJIX METO/IOJIOTHSI MOTYT OBITh

Pabouee mecto (PM) npenHazHadEHO AJIS BBHITION-
HEHUs NPOU3BOACTBEHHBIX omnepauuid. PM nomxHo
o0ecrieuynBaTh HaJIW4Me CIEAYIOIUX 00mmx (akro-
pOB:

- BBICOKas! IPOM3BOANTEIBHOCTH TPY/Ia YEIOBEKa;

- 6e30macHOCTh pabOTHUKA BO BpeMsi pabOThI;

- COXpaHEeHHE 3I0POBbs paOOTHHKA;

- KpaTKOBPEMEHHBIH OT/ABIX paOOTHHKA,;

- YIIOBJIETBOPEHHUE PAOOTOM.

Hanee, koM(pOPT MOKET OBITH BEIPAYKCH B KOJIMYE-
CTBEHHBIX MMOKa3aTesiX. [1onbITaThesl BBECTH KOJIHMYe-
CTBEHHOE oIlpezieeHre KoMpopTa Ha pabodeM MecTe -
OJlHa M3 TJIABHBIX 3ajad HacTosmiel cratbu. [loHsTne
KOM(OpTa MOKHO OIPEACIUTh U3 OOIIMX coobOpaxe-
HU Oe30THOCUTENHHO PM WM crenuanbHBIX YCIOBUN
pabotsr PM.

KomdopT kak HHTErpanbHOE MOHATHE COCTOUT U3
OTJENBHBIX CBOMCTB pabodero mecrta. B mepeueHs
CBOHCTB M OOBEKTOB paboyvero Mecra, Mpeaonpeess-
I0IIMX KOM(pOPT, BXOMAT:

Temneparypa Bo3yxa.

CocraB Bo3ayxa.

O0cTaHOBKa KaOWHBL.

lym.

Bubpanuu.

TexHuueckre mapameTpsl ya00cTBa pabodero

IR NN S

MEcCTa.

KpOMe TOTO, BCC 3TH TOYKHU 3PCHHUA HAXOOATCH
noJ Cy6’beKTI/IBHBIM BJINTHUEM «CTOPOH IIpoIecca» -
N3rOTOBUTEIIA ITPOAYKIIUH, HOTpe6I/ITeHﬂ, HC3aBHUCH-
MOTI'0 3KcCIepTra. CI0XXHOCTD B HU3MEPCHUU KOM(l)OpTa n

B TOM, YTO OH COCTOMT M3 JBYX HacTed - CyOBEKTHB-
HOTO BOCHPHSTHUS YEIOBEKAa U O0BEKTUBHBIX ITapaMeT-
poB. Omenka KoM(OPTaOEIFHOCTH CHACHUI MOXET
OBITH MPOU3BEICHA CIICTYIOIINMHI METOJAMH:

1. CyObpekTuBHas cIOBecHas OICHKA (B peKiiame
TOJIBKO YKa3bIBAETCSI, YTO MPOAYKT KOM(MOPTHBIH, KaK
MIPaBUIIO, 0€3 PaCKPHITHA ITOTO ITOHSTHS)

2. OmnmcaHue OT/ENBHBIX CBOMCTB TOBapa (Kaue-
CTBEHHO U KOJMYECTBEHHO)

3. CyObexTHBHas OLIEHKAa Ha OCHOBE CBOMCTB

4. VHterpanpHas oleHKa Ha 0a3e mMaTemarnye-
CKOH MOJEJIM B HEKOTOPOU LIKase

Ecnu ouenky komdopra npou3BoAUTCS 110 IL.IIL. 1-
3, To Ha €€ OLEHKY CHJIBHO BIMSACT IIPUHAIC)KHOCTD
9KCTepTa K BUAY CyOBEKTa phIHKA. IIpu 3TOM BO3-
MOYKHBI CJICTYFOIIHE B3TIISIBI.

B3arasia uzroroBureds. st 0TE4ECTBEHHOTO U3-
TOTOBUTEIS OHATHE KOM(OPTHOCTH MPEOIPENEICHO
JIMYHBIMU B3IJIIaMU, BKyCaMU KOHCTPYKTOpa U Tpe-
6OBaHI/IeM MHUHUMU3UPOBATL JOIOJHUTECIBHBIC 3a-
TpaThbl. H3roroButenr Ha TNEPBOC MECTO BBIABUTACT
TCXHUYCCKHUE MapaMETPhbl MalllMHbI — MOITHOCTD ABUT'a-
Tels, CKOPOCTb, IIaBHOCTbD, I'PY30TIOALEMHOCTD H T.II.
Kak moka3sesIBaeT HaIll ONBIT 06IlIeHI/ISI C HU3IrOTOBHUTC-
JISIMH, BCE KOHCTPYKTOPBI CTPEMSITCSI CAEIATh MAIINHY
Oonee nemeBoi. JlaBHO 0UEBHIIHO, UTO B IIOTOHE 34 Jie-
IIEBU3HOM HAIlM IPOW3BOJUTENHN 3a0BIBAIOT O KOHKY-
PEHTOCIIOCOOHOCTH TOBapa.

B3rasa nokynaresnsi. [Ipu Beibope ToBapa moxy-
maTenb BeIOMpaeT A ceOs TOBAap ¢ HaWBBICIICH IS
cebs neHHocThIO. Ilog MOTpeOHUTeIbCKOM IEHHOCTHIO
MOHUMAETCS] MHEHHE OTPEOUTENsI O CHOCOOHOCTH TO-
Bapa yJIOBJETBOPATH €ro norpedHocTu. UTo sBisieTcs
HECHHOCTBIO JJIA MOKYIIATEJIA - 3aBUCUT OT BUJOB ITOKY-
nareJisi MalIMHbL: TIOCPETHHUK, PYKOBOJIUTENb TOCyAap-
CTBEHHOTO YYPEKICHUs, PYKOBOIWTENb YacTHOTO
YUpEXICHUS, OlIepaTop MAIINHEI,

VY moxynarens MamMHBI 9eTBIpe Kiacca KpHTe-
pHeB BbIOOpa MalIMHBI: TEXHUYECKHE CBOMCTBA, 3KC-
IUTyaTallMOHHBIE XapPAKTEPUCTUKH, CTOMMOCTH, JIN4-
HBIE BBITOJIBI.

PaccMoTpuM olMH W3 3JIEMEHTOB OOecTeueHUs
koMmdopTa Ha paboyeM mecte s 1mo3sl cuns. Cospe-
MEHHbIE HCCIIJIOBAHUS 110 3PTOHOMHKE IPEIararoT
psAA mapaMeTpoB, KOTOPBIE TOJDKHBI 00ECTIeYMBATHCS
KOHCTpyKLHMeH culieHbs. Ha OCHOBE 3TUX mapaMeTpoB
U Ha npumMepe cuyieHbs Gupmbl Grammer (I'epmanust)
BBEJIEM HHTErpajibHYI0 KOJHYECTBEHHYIO OLIEHKY
KoMQopTa, I0Ka3aHHYIO B ClIAyoLIeH Tabume.
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Tabuumna 1
NeNe | IlepeueHsb cBoiicTB I'papanuu Yucjio 0aJ- Ilpumeuanue
JIOB
1. 3ammra BoAuTeNs OT | 1 KiIace — ONTUMANBHBIE yCIOBUS 10 PykoBozacTBO P
yZIapoB ¥ BHOpAITNH TpyAa; 6 2.2.013-94 '"T'uruenu-
2 kJ1acce — JOIyCTUMBIC YCIIOBHS YEeCKHUe KPUTEPUH
TpyZza; 0 OLICHKH YCIIOBUI Tpyza
3 KJacc — BpemHBIC YCIOBHSA -4 10 TIOKA3aTeNlsIM Bpel-
Tpyna: HOCTH ¥ OIIACHOCTH
e croiikue QyHKIMOHAJIbHbIE -8 (aKTOpoB  NPOU3BOA-
HapyIICHHs -10 CTBEHHOM CpeJIbl, TsIKe-
® TIOSIBJICHHE IIPU3HAKOB IIPO- CTH 1 HANPsKCHHOCTU
(eccHOHANBHOI TIATONOTHY; TPYIOBOro npotuecca’.
e 1podeccuoHaNIbHbIC JIErKHe -20 OTH CHJICHUS HAM HeU3-
MaToJIOTHs BECTHBL
e BBICOKHE YPOBHH 3a00JieBae-
MOCTH
4-if knacc cozmaer yrposy Uit
JKH3HHU, BBICOKHIT pUCK BOSHUKHO-
BEHUS TSDKETBIX (opM 3a0oJeBa-
HUU.
2. PerynupoBka yno6- | Her 0
Horo nosioxkenus tena | [lo Becy 2
IToaronoBHuk 1
[Mpodunb cinHKK 2
[Mpodune moxyuixu 2
3. Co3ganne ynobctBa | be3 momrokoTHHKA 0
IUIS YK IMoamokoTHUK 1
IToAIOKOTHHK € peryIHpOBKaAMH 2
4. Co3manne ymooOctBa | bes perynmpoBok 0
JUISL HOT C y4eToM aH- | PerynmpoBka 1o BeICOTE 1
TPOTIOJIOTHYECKUX Na- | PerynmpoBka mo ainnxe 1
paMeTpoB BOIAMTEIS
5. Pemuu Gezomacuoctn | Her 0
u OesomacHass KoH- | PeMHH 2-X TOUedHBIE 2
CTPYKLHSI CHJICHbSI Pemuu 3-x TouedHble 3
6. Bpewms HacTpoiiku na- | 1 -2 muH 3
paMeTpoB  cujeHbs | 2-4 2
MIOJT BOJUTEJIS 5-10 1
6osee 10 0
7. Coznmanune  ynobctB | [ToBopoTHOE cuieHbE 2
Uit 0630pa u ympas- | bes moBopoTa 0
JICHUSI
8. Coememienne opra- | Ecte 2 Mecto s HKOHCTH-
HOB ympaBieHuss ma- | Her 0 KOB
IMIMHON C KOHCTPYK-
uen kpecaa
9. 3ammra Bogutens ot | Her 0
notootaeneHust (mo- | CrienuanbHas TKaHb 1
IYWIKA, CNUHKM W | TKaHb W BEHTHILSIIUS 2
TKaHb)
10. ITonorpes cuaeHus Her 0 s ycnosuii CeBepa —
Ectp 1 3 Gama
11. OnrumanbHas ¢opma | Her 0
MOYIIKH Ha 1
12. Breinenenus Bpennbix | Ectb -2
BELIECTB Her 1
13. Cucrema ynpasjieHus | MexaHndeckast, Hey100Has 0
CUIICHBEM Mexannueckas, ynooHas 1
[THeBMaTHYECKAS 2
OneKTpoHHas 3
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14, OkcneptHoe MHeHue | ITnoxoe 0 OKcnepT — BOJIUTEND,
o xompoptHOoCcTH BO- | HopmambHOE 1 npogeccCHOHA im7t
IUTeNs ocie ero uc- | OTimdHOoe 3 pacueTduK
TIBITAHUHN
15. Kpacussrit BHemHwmii | He kpacuBsrit 0 OreHHBaET SKCIEPT
BHJ (IU3aliH) HopmansHsrit 1
Kpacusbrii 2

[IpuBenenHas TabIUIIA MOXET OBITH HCIIONB30-
BaHa KaK OCHOBA IS CO3/IaHMS CTAHIapTa AJISl OLIEHKH
koMdopTa B KaOMHE U NOJIHOW OIEHKU KayecTBa CUje-
HbsI C y4ETOM €ro KOM(OpPTHOCTH, JOJTOBEYHOCTH U
CTOMMOCTH. MBI YCTAaHOBWIN OaljIbl, HICXO/s U3 TIIaB-
HOM LIeJIN - COXpAaHEHHUs 310POBbsI BOJUTENS U BBICOKOH
MPON3BOIUTEIHHOCTH TPYAA.

Omenka koM(popTaOeNbHOCTH CHACHBS B Oaimiax
paccunThIBaeTCS KaK CyMMa OLCHOK IO KaKIAOMY H3
ISITHAAATH TPUBEICHHBIX B Ta0JHIE OIEHOYHBIX
npusHakoB. [1o [lynkram 1, 3, 5-15 B pacuer npuHuMa-
€Tcsl TOJBKO OJJHO 3HAUCHUE, COOTBETCTBYIOIIEE 3HAUE-
HUIO mpm3Haka. [lo myHkTaM 2 u 4 Gayibl Ui Bcex
CBOWCTB CYMMHUpPYIOTCA IO BCEM IMpu3HaKaM. Yem
Ooutbiie cyMMa 0auioB, TeM KOM(OpPTHEE CHUICHbE.

BBenenne CyOBEKTMBHOIO MHEHHUS BOAUTENS

SJIEKTPOHHBIM YIIPAaBICHUEM IO3BOJISIOT HACTPOUTH
CHIICHHE M B 3HAYMTEIHHON CTETNICHH Pa3pelInTh 3TO
npotuBopeune. Ho Takas mojaBecka, ECTECTBEHHO, 3Ha-
YUTENILHO IOPOKE, CII0KHEE U MEHee HaJle)kHa.

[pu cpaBHEHUH CHICHUI ITO KPUTEPUIO KOMGPOPT-
HOCTH CJIEyeT CPaBHUBATh CHUIICHBS, MpeIHA3HAUCH-
HBIC JIJIsI OTHOTO KJlacca MaiiuH. B Tabnune 2 npuse-
JICHBI JaHHBIE 110 KOM(POPTHOCTH T cuieHnid Gram-
mer. B kadecTBe mpuMepa B3SATHI CHICHBS LIS
BHJIOYHBIX MOTPY39HKOB B-12 1 miist sxckaBaTopoB Ac-
timo-M. O1ueHHBaIHUCh CUMICHHS C MEXAHUYECKOH, a He
MTHEBMAaTUYECKOW MOJBECKON. 3HAUEHUS NOKa3aTeNEeH,
HE HCIOJB3yEMBIX U YKa3aHHBIX KIIACCOB MAIIWH, B
TabNIuIax He IPUBOISITCS.

Jlns pacyera KOM(POPTHOCTH JIFOOBIX APYTUX CH-
JIEHU MOKHO BOCIIOJIb30BaThCS MPOTPaMMOid B cpejie

(m.14) mo3Bosut Gonee 0OOBEKTUBHO OlleHMBaTh KOM-  EXxcel, koropyro MOxHO ckauath ¢  caiiTa
(dopt. Bogurenu MOTyT mo-pa3HOMY OIIEHUBATL OMHO B http://www.vibris.ru.
TOXe cujeHbe. [IpocTO OHO HE COOTBETCTBYET 3alpo-
caM JaHHOTO KOHKPETHOTO dejoBeka. [lomBeckm c
Tab6muma 2
NeNe CaoiicTBa B-12 Actimo-M
(“Grammer”), (“Grammer”)
1 3amuTa BOAUTEINS OT YAapOB U BUOpanud (3T0POBBE BOTH- 6 10
TeJIs)
2 PerynupoBka yqoOHOTO ITOJIOKEHUS Tea 2 2
2
2
3 Co3nanue yno0cTBa It pyK 1 2
4 Cosznanue yno0OcTBa JUIsi HOT JIJIs1 MHANBUAYAIbHBIX aHTPO- 0 1
MOJIOTUYECKHUX NTApaMETPOB BOIUTEIIS 1
5 3anuTa BoAUTEIS PU aBapuu (peMHH 0€30T1aCHOCTH U 0e3- 2 2
OTacHasi KOHCTPYKIMS CHJICHBSI)
6 BpewMsi Ha HACTPONKH MapaMeTPOB CHJICHBS 3 3
9 3amura BOAUTENS OT MOTOOTAENCHHUS (KOHCTPYKIHMS IIO- 1 2
JYUIKU, CIMHKU M TKaHb)
CoBMenIeHne OpraHOB YIPABICHUS MAIIHHON ¢ KOHCTPYK- 0 2
ueu Kkpecina
11 OnTuManbHas GopMa MOTYIIKH 1 1
12 Cuctema ynpaBJeHHS CHICHBEM 0 1
IToporpes cunenus 0 1
HUTOIo 16 32

Henocratox BHIMaHuS K ipoOieMaM koMdopTa ¢
TOYKH 3PEHUS OTACIBHOTO MOJb30BATENSI TPHUBEN K Ka-
YECTBEHHOMY pPa3phIBY MEXIy CTaHAAPTHBIMU IJIS OT-
paciu paboYrMHU MECTaMU OIepaTopa 3eMJICPOHHON U
TPY30MOIFEMHON TEXHUKH M CHUCTEMaMU Il OCHAIIIe-
HUS PaboYero mecra, KOTOPBIE MOTYT MPEIIOKHUTH
npousBoautenu. Kakoe e BOIUTENBCKOE Kpecio
yCTpauBaeT MOKyNaTelis, MPOU3BOUTEIIS HIIH OCPE-
Hrka? Ha 3TOT BOIPOC MOXKET OTBETHTh TOJIBKO MOKY-
natenb. Ho o0erduts eMy BBIOOp HA PBIHKE - 3a71ada

HacTosmel cratbu. Kpome 3TOro, HCIoJIb30BaHUe KO-
JIUYECTBCHHOW MIKAIBI KOM(OPTHOCTH OOJIETYUT cep-
TU(DUKAIHIO U aTTECTAIMIO JaHHOW MPOAYKIUH. YCTa-
HOBKa KOM(OPTHOTO CHJCHBS HA OTCUCCTBCHHBIX Ma-
IIAHAX npu HE3HAYUTEIBHBIX 3arparax -
CYILLECTBEHHBIN BKJIa/l B MOBBILIEHUE KOHKYPEHTOCIIO-
COOHOCTH OT€UECTBEHHOU MPOIYKIIHH.
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PRIVACY AND SECURITY PROBLEMS IN LOCATION-AWARE MOBILE SYSTEMS

Abstract: Location awareness, the ability to determine geographical position, is an emerging technology with
both significant benefits and important privacy implications for users of mobile devices such as cell phones and
PDAs. Location is determined either internally by a device or externally by systems and networks with which the
device interacts, and the resultant location information may be stored, used, and disclosed under various conditions
that are described. Thirteen specific privacy issues are enumerated and discussed as examples of the challenges
we will face as these technologies and their associated products and services are deployed. Regulation by govern-
ments, standards organizations, industry groups, public interest groups, and marketplace forces are discussed as it

may help address privacy issues. 1.

Introduction

We are on the cusp of a new era in technology
where the location of computing and communications
devices can be determined accurately and inexpen-
sively. This will have particular importance for loca-
tion-aware mobile devices such as cell phones and
PDAs, and will raise a large number of privacy issues
related to the collection, retention, use, and disclosure
of location information. Drivers of the issues we will
face include: (1) technologies such as geographical po-
sitioning systems (GPS) that can be inexpensively in-
corporated into even very small portable devices; (2)
government mandates such as Enhanced 911 (E911) in
the United States that require the incorporation of loca-
tion-determination capabilities in certain devices such
as cell phones; and (3) marketplace opportunities for
products and services that exploit location information
and fall under the rubric of mobile commerce or m-
commerce. Location awareness is a subset of context-
aware computing, which also considers other contex-
tual information such as user, time of day, nearby peo-
ple and devices, and user activity. It is typically consid-
ered the most or one of the most important contexts,
and few contexts other than location have been used in
actual applications [4].

There is little doubt that location-aware (some-
times also called location-enabled) mobile devices have
enormous potential for enhancing safety, convenience,
and utility in our lives. Already emergency services are
being improved by the ability of responders to quickly
locate persons making emergency calls on enhanced
911 cell phones or involved in accidents in location-
aware vehicles. Parents can monitor the location of
their children, who can summon assistance with a
“panic button” on location-aware watches. Time and
location-sensitive weather, traffic, and navigation in-
formation can be tailored to better meet the needs of
users in specific locations. Even existing conveniences
such as the ability to track package delivery from city
to city may be enhanced to the extent that recipients are
able to obtain precise estimates of delivery times and
even track package locations as they are driven though

the neighborhood to their house. Soon, consumers will
benefit from many new offers of products and services
that may be personalized and tailored based their loca-
tion and the locations of other entities that they deal
with. Market research firms estimate the worldwide
market for location-specific services market to be $18.5
billion to $20 billion by 2005 to 2006 [19].

Unfortunately, the same technologies that bring
the benefits mentioned above also raise myriad privacy
issues due to their capability to collect, store, use, and
disclose the locations of those who use them. Freedom
of movement and rights of privacy may be compro-
mised due to tracking of citizens in what some fear
could become a “Big Brother” society. Workplace
practices such as employee monitoring, already contro-
versial, may be exacerbated when location information
is added to other data collected. Intrusive marketing
practices may be further enabled through extensive
consumer profiling based on shopping and travel pat-
terns. Correlation of a person’s location with identifia-
ble facilities such as clinics may allow inferences to be
drawn concerning health and other intensely personal
information. Even personal safety may be jeopardized
in cases such as stalkers being able to locate and track
their victims.

Privacy has many definitions, including “the claim
of individuals, groups, or institutions to determine for
themselves when, how, and to what extent information
about them is communicated to others.” [31, p. 7] and
“the selective control of access to the self” [1, p. 24].
An examination of various privacy definitions [16] de-
rived a formal definition as an “abstract skeleton” of the
means and ends of privacy where privacy “as a whole
or in part, represents control over transactions between
person(s) and other(s), the ultimate aim of which is to
enhance autonomy and/or to minimize vulnerability”
[16, p. 10]. The present research will build upon the
definition of [31] and employ a working definition of
privacy as essentially an information and communica-
tion-based construct—namely the manner and extent to
which persons can control how information about them
is: (1) collected; (2) retained and/or maintained; (3)
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used; and (4) communicated, disclosed or shared. Lo-
cation privacy may then be defined as privacy relating
to location-specific information.

Privacy has been studied in a variety of online con-
texts and has been ranked as the top concern of Internet
users, with various surveys reporting large majorities of
online users being concerned about privacy [26]. Un-
fortunately, location-related privacy has received rela-
tively less attention to date. For example, a recent spe-
cial issue of the Journal of Social Issues on privacy con-
tained only a handful of passing references to location
or location privacy in the entire issue of ten articles
[17]. At this point in time, still relatively early in the
development and implementation of location-aware
mobile devices and when businesses are rapidly inves-
tigating their possibilities for future products and ser-
vices, it is important that privacy implications be con-
sidered. In doing so, we may be able to not only safe-
guard against clear abuses of the technology, but also
guide its implementation to reassure the public and pro-
mote acceptance to reap the many available benefits in
appropriate contexts.

This paper describes exploratory research in prep-
aration for theory building and empirical investigation.
It attempts to identify important privacy issues related
to location-aware mobile devices, and organize them
according to the four information and communication-
related components in the working definition of privacy
presented above. It is outside the scope of the present
research to attempt a comprehensive theoretical frame-
work encompassing all relevant dimensions of privacy;
technological capabilities and uses of location-enabled
mobile devices; and social, legal, and public policy im-
plications. By enumerating important questions that oc-
cur where emerging technologies and privacy compo-
nents intersect, however, it is hoped that both future
theory building and empirical research will be facili-
tated.

In following sections we will first place issues of
location-aware mobile devices in context by addressing
the basic technology issues involved. This essentially
determines what is and is not technically feasible now
and in the near future. The next section outlines the pri-
vacy issues that arise from the conjunction of technical
feasibility and government/marketplace activities that
might use location information. A representative sam-
ple of important issues is enumerated and discussed.
Regulation is then discussed—a broad term covering
the various entities and agencies that might structure
and regulate the use of location information and pro-
vide the appropriate levels of privacy protection to con-
stituents while promoting appropriate advances in new
products and services. Finally, a summary and conclu-
sions section recapitulates major issues, identifies fu-
ture challenges, and suggests further research needed.

Technology and Context

There are many possible structures or taxonomies
that could be used to organize discussion of locationa-
ware mobile devices and their privacy issues. The one
chosen here has several advantages. First, it incorpo-
rates the major definitional components of location pri-

vacy in terms of location-related information pro-
cessing while also corresponding to the temporal se-
quence they will typically follow in practice. These ac-
tivities are the: (1) collection; (2) retention; (3); use;
and (4) disclosure of locationrelated information. Sec-
ond, it is consistent with other taxonomies suggested in
related contexts such as privacy concerns in Internet
marketing. Disclosure was treated as a combination of
improper use and privacy invasion. Finally, proposed
legislation and regulation such as the Location Privacy
Protection Act of 2001 [15], which addressed the “col-
lection, use, disclosure of, and access to consumer lo-
cation information,” tend to use similar categories of
issues and similar terms. In the remainder of this sec-
tion, therefore, the four activities of collection, reten-
tion, use, and disclosure of location-related information
are discussed to provide a broad technology and context
background; privacy issues will then be more specifi-
cally addressed in following sections.

Location information collection

Collection of location information can first be cat-
egorized according to the two main methods for deter-
mining a mobile device’s location: internally and inde-
pendently by the device itself or externally by other de-
vices it communicates with. In the cellular
communications industry, these are sometimes called
handset-based or network-based approaches, respec-
tively [11]. By far the most prevalent method for inde-
pendent location determination, particularly on a geo-
graphically macro scale worldwide, is the Geographical
Positioning Systems or GPS. With this method, a GPS
receiver inside the device receives information from
several of 24 orbiting satellites maintained by the U.S.
government. With reception from at least three satel-
lites, position may be calculated in two dimensions;
with four satellites in three dimensions; and with more
(even handheld devices commonly simultaneously re-
ceive from six to twelve) accuracy and reliability im-
prove. With the removal of a signal-degrading method
called selective availability in 2000 [10] typical accu-
racy is within approximately 10 meters, and with vari-
ous methods of information enhancement, supplemen-
tation, averaging, etc. it can be within a meter or less.
Note that these mobile devices act only as receivers,
therefore location determination is indeed done inde-
pendently and neither the satellites nor any other exter-
nal entity knows the device’s location.

External determination of location information is
done in a variety of ways and with varying characteris-
tics of accuracy and reliability. Perhaps the simplest
method is to approximate the location of a mobile de-
vice according to a known location of another device it
communicates with. For example, Phase 1 of enhanced
911 emergency response service (E911) in the U. S.
[19] relies on the locations of cellular telephone towers
to approximate the location of cellular telephone hand-
sets to within about ten kilometers. Accuracy depends
on the geographical configuration of the network and
the particular technologies in use. In shorter-range net-
works such as Bluetooth, location of participating net-
work nodes may be determined within ten meters or
less. More sophisticated location determination may be
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done through measurements and calculations related to
latencies and other characteristics of the communicated
signals themselves. For example, Phase 2 of E911 [6]
relies on multiple cell towers to triangulate the location
of handsets to within 50-150 meters, with various hy-
brid and enhanced approaches achieving even greater
accuracy. Interestingly, E9111 legislation and regula-
tions allow communications providers to choose either
the internal or external location determination methods,
and to date at least some providers have opted for each.

There are other technical issues in location infor-
mation collection, such as whether location determina-
tion occurs automatically or on request, whether collec-
tion is continuous or discrete, and further issues related
to accuracy and reliability. For m-commerce and other
applications requiring the location of devices indoors or
with much greater accuracy than technologies such as
GPS allow, other methods are possible. For example,
sensor networks for mobile devices have been demon-
strated with an accuracy of a few centimeters [25].
There are also additional ways of defining location
awareness. In addition to absolute methods such as
used with GPS, there are relative methods that refer to
what located objects are nearby, and the closely related
proximity awareness that results when several items are
cognizant of each others’ relative locations [14].

Location information retention

Retention of location information has two main
technical components. The first, where the location in-
formation is stored, is similar to but independent of the
determination issue: whether the location information
is retained only on the local device or externally at other
facilities. Even if location is initially determined inde-
pendently by the device, it may be (and often is) subse-
quently transmitted to other elements in a larger system
or network for additional processing and use. Of course
an externally determined location is by definition re-
tained externally as well, although this may be only
temporarily. The second technical component concerns
the quantity and persistence of location information—
how much is stored and for how long—and other char-
acteristics of the stored information itself. For example,
many location-enabled devices maintain a list of dis-
crete locations and/or vector-distance information that
can be used to re-create a “breadcrumb trail” of the de-
vice’s movements.

Specialized server strategies for maintenance of
location information have been proposed for applica-
tions such as mobile e-commerce [13]. Consumer con-
cerns in such applications may prove to be at least as
important as technical considerations, however, as a
majority of adults surveyed disagree with the proposi-
tion that “Most businesses handle the personal infor-
mation they collect about consumers in a proper and
confidential way.” [9]

Location information use

Use of location information is limited only by pro-
cessing ability and ingenuity of system designers and
users in particular applications. Typically computation
of speed, direction, and geographical relationships be-
tween entities are initial steps in further processing. For
example, the processing of location information for a

rental car can be used to determine whether the car is
exceeding the speed limit, approaching the car rental
office, or parked next to other rental cars. Other com-
mon location-enabled applications already in use or un-
der development include [19]:

e Destination guides, where maps, directions,
and other information can be adjusted to a user’s cur-
rent location ¢ Environmental condition reports that are
location-dependent, including weather and traffic re-
ports

e Wireless advertising and electronic coupons,
including offers that may be made to potential custom-
ers in real time as they approach storefronts

e Finders for friends, cars, children, etc.

¢ Roadside assistance, in which responders may
be dispatched either upon request or automatically (in
the case of a crash, for example)

e Real-time routing assistance, where a user’s
direction and speed are taken into account as turn-by-
turn instructions are given to guide a user to a destina-
tion

e Other mobile information services such as yel-
low pages, where retrieved information may be custom-
ized with locational context, e.g., by sorting infor-
mation on Chinese restaurants according to their dis-
tance from a user’s location.

Use of location information will be discussed
more with regard to specific privacy-related applica-
tions and issues later.

Location information disclosure

Disclosure of location information has many rela-
tively non-technical privacy-related issues discussed
later, but also a number of highly technical aspects. For
example, information and communications security has
an essential role to prevent unauthorized disclosure of
location information. This is particularly important
where location information determination, retention, or
use occurs externally to a user’s device and such infor-
mation is communicated over wireless networks where
traffic may be intercepted by unauthorized parties. Dis-
closure issues also arise where there are different pro-
viders of the basic communication traffic and the sup-
plemental location information. For example, a (non-
carrier) commercial m-commerce vendor may place de-
vices on cellular carriers’ towers to listen to traffic and
determine locations.

One of the most significant technical initiatives
dealing with location information disclosure is the Ge-
ographic Location/Privacy (Geopriv) working group
sponsored by the Internet Engineering Task Force [7].
Its charter states that its primary task is “to assess the
authorization, integrity, and privacy requirements that
must be met in order to transfer such information, or
authorize the release or representation of such infor-
mation through an agent.” [7]. Markup languages and
other methods for specifying user geographic location
privacy preferences are addressed in the group’s work.

In order to support m-commerce, it will commonly
be necessary to exchange information among a number
of parties. In a location-enabled mcommerce environ-
ment, for example, the following scenario might be typ-
ical:
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1. The customer uses an integrated device with
both computing and communications capability, likely
connected to the Internet via wireless WAN (e.g., PCS),
LAN (e.g., WiFi/802.11x), or PAN (e.g., Bluetooth).

2. The customer’s location is determined, possi-
bly independently though a technology such as GPS,
but quite likely through interaction with a communica-
tions carrier if the device has cellular telephone capa-
bilities, or perhaps while roaming among wireless LAN
or PAN zones.

3. Location information is shared between de-
vice/user, carrier/network, and businesses or other ser-
vice organizations. This may be done automatically in
subscription-based services such as traffic alerts, initi-
ated by the user for information requests (so called
“pull” applications), or initiated by marketing activities
of companies wishing to solicit customers (“push” ap-
plications).

4. Additional information necessary to complete
business transactions, if any, is exchanged for credit
verification, etc. In some cases even this may involve
location information, as location relative to national
boundaries and other factors may affect the conduct of
business.

Of course, the above exchanges of information in-
cluding location engender a number of disclosure is-
sues, some of which will be addressed in the following
sections.

Issues

We are now in a position to discuss privacy issues
that arise from location-enabling technologies and their
applications. This can be done within the previously-
described framework addressing the collection, reten-
tion, use, and disclosure of locationrelated infor-
mation—Iargely by asking the following question
within each category: What intersections of technolo-
gies, applications, and marketplace or governmental ac-
tivities create the potential for important privacy-re-
lated implications? Example issues, both existing and
foreseeable, will be included. It should be noted that in
the topical order treated, issues become more complex
and controls more difficult as we progress, i.e., once lo-
cation information has been collected and stored, it be-
comes more difficult to control its disclosure than if it
had not been collected and stored at the outset.

Collection issues

The primal issue concerning the collection of lo-
cation information for a device is, of course, who deter-
mines whether location determination is enabled or not.
For devices owned by their user, with independent lo-
cation determination and with no compelling outside
interests (e.g., a hiker using a handheld GPS), few
would argue against the owner/user normally being in
control. Exceptions would include legally mandated
circumstances—an extreme example being court-or-
dered location tracking of parolees via non-removable
monitoring devices. User choice is not technically pos-
sible with external location determination (e.g., cellular
telephone systems must at least know what cell towers
a user is near in order to forward calls), or permissible
with regulated communication systems such as E911
(where devices and providers are required to disclose

location information for emergency response). Further-
more, location determination is not always a simple and
independent yes or no question. Varying degrees of lo-
cation precision might allow determination only of
whether a user is within a particular service area or oth-
erwise-defined zone, rather than their precise location
within these regions. One-time, ad-hoc, or randomly
scheduled location determination may prevent effective
further processing of location information to compute
speed and direction, while continuous or systematical-
lyscheduled determination may allow this inferential
processing. Note however that the privacy issues raised
in location information collection are relatively minor,
as there is little potential for abuse until that infor-
mation is retained, used, or disclosed in some way.

Issue 1:

Should users of location-enabled devices be in-
formed when location tracking is in use? Should they
be permitted to turn it off? Should an optin or opt-out
approach be used? What factors will determine these
answers?

Retention issues

Retention issues for location information concern
what information is stored, where it is stored, how long
it is stored, and how securely it is stored. Some of these
issues closely relate to usage and disclosure, and thus if
they involve significant processing or transfer of infor-
mation that will be treated in later sections. As with col-
lection issues, however, the very first issue of im-
portance is who decides the answers to the questions
raised by the above issues of what is stored, where it is
stored, and indeed whether anything at all is stored to
begin with. A user exercising free choice and giving in-
formed consent is presumably much less susceptible to
unwanted privacy invasion than one without complete
information or right of refusal.

Issue 2:

Should users of location-aware devices be permit-
ted to control the storage of location information?

What information is stored is important because
the identifiability and level of detail affect potential fu-
ture uses (and abuses) of the information. For example,
if the location of a multi-user mobile device is stored at
one particular time, this would not necessarily allow
strong inferences about the user of the device. If, how-
ever, location information is recorded along with a se-
quence of authenticated transactions (e.g., a user uses a
mobile phone to purchase items from vending ma-
chines using supplemental authentication each time)
then the information might be linked to a particular user
rather than the device alone.

Issue 3:

Should location information as stored be person-
ally identifiable, or should the user have options to pre-
serve degrees of anonymity? Where information is
stored is important because it helps dictate who controls
the information and how it can later be used or dis-
closed. Locally stored information that is erasable by a
device’s user is less vulnerable to abuse than externally
stored information. In particular, information stored ex-
ternally in large centralized databases opens up the pos-
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sibility for information matching against other data-
bases that may be objectionable. For example, in the U.
S. it is already against the law to discriminate against
loan applicants based on the neighborhoods they live
in. If consumer credit providers were to base individual
purchase authorizations partly on the location of mer-
chants involved, this could create a similar potential for
unlawful discrimination.

How long information is stored determines many
future uses of the information, particularly for longterm
tracking and pattern recognition. It may be of little note
that a specific person was recorded, seemingly by coin-
cidence only, near the scene of a crime, but what if that
person was present at the scene of several similar
crimes over the past year? Should the location records
of individuals be subpoenaed in civil court cases such
as divorces, or available to law enforcement agencies
without search warrant?

Issue 4:

What legal protection should a person’s historical
location information have against unreasonable search
and seizure?

There are substantial legal frameworks controlling
gathering and use of information on individuals. In the
U. S., consumer credit laws allow consumers to exam-
ine and challenge the accuracy of credit information
maintained about them by reporting agencies. Health
privacy laws strictly control the security and disclosure
requirements that hospitals and other health care pro-
viders must follow. Because location information spans
these and other contexts, it may be necessary to con-
sider additional privacy protections that are specifically
location-related.

Issue 5:

Should there be other controls governing aspects
of stored location information, such as verifying accu-
racy, specifying retention periods, requiring particular
levels of security, etc.?

There are many additional technical aspects relat-
ing to the security of location information, such as en-
cryption. These information and communications secu-
rity topics will be treated as outside the scope of the
present research.

Usage issues

The use of location information in conjunction
with the processing and communications power of to-
day’s computers and networks opens up an almost un-
bounded number of privacy issues. These begin with
relatively simple systems such as the GPS in rental cars,
which have stirred much controversy with their ability
to detect speeding, unauthorized travel across state
lines, etc. Usage issues and disclosure issues (the latter
discussed in the next section) are often closely related,
but may be distinguished by the extent to which infor-
mation is shared with second or third parties. Independ-
ent operation of a stand-alone GPS unit shares location
information with no other entity. Location of a cellular
phone via triangulation from cell towers shares infor-
mation between two parties—the device/user and the
carrier. The carrier may offer a number of services to
the user (navigation assistance, weather and traffic re-
ports, etc.) and even retrieve information specific to

that location from external third-party services, while
still not revealing the user’s location to any third party.
We will deem any such scenarios where a user’s indi-
vidual location information is not revealed to a third
party as usage issues.

We have emphasized devices such as cellular tel-
ephones to this point, largely because of their wide-
spread deployment and early adoption of location tech-
nologies, but there are many other location-aware sce-
narios as well. For example, a vending machine
recognizing a user’s PDA using Bluetooth technology
as it comes into range is a location aware application
and has significant usage issues. Vending machine pro-
viders could store information about individual user
purchasing patterns by locations and times, and use this
information to personalize offerings to those users in
the future. Other such non-carrier-based systems in-
clude information kiosks for tourists that can keep track
of visitors’ travels as they move about and request in-
formation from the kiosks [12].

Issue 6:

Does the use of location information by a second
party such as a communications carrier, even if not dis-
closed to third parties, create the potential for unfair ad-
vantage for those carriers or abusive use of the infor-
mation by those carriers?

Although one of the first and most basic uses of
location information is to associate located devices to
users, there are several possibilities for this device/user
mapping. Even with single-user devices (which pre-
sumably eliminate the problem of indeterminacy of as-
sociation to an individual) users might be identified in
several ways. They might be uniquely identified by
name, or they might enjoy varying levels of anonymity.
For example, a user might be identified only as:

1. A member of a group (e.g., a tour group visit-
ing a resort).

2. A customer of a business (e.g., a Sprint cus-
tomer rather than a VVerizon customer).

3. A user that visited a location, facility, etc. on
an earlier occasion (such as a repeat customer to a vend-
ing machine).

4. A pseudonym, chosen by the user to allow
linking of related transactions, etc. without necessarily
revealing the user’s true name.

Issue 7:

To what extent should users of locationenabled
services be allowed to choose their own level of identi-
fiability/anonymity?

Disclosure issues

Unlike usage issues discussed in the prior section,
disclosure issues arise when individual identifiable lo-
cation information about a user is shared with a third
party such as an m-commerce provider. For example,
cellular telephone providers, including AT&T Wireless
and Sprint PCS, have been found sending user tele-
phone numbers to web sites visited from Internet-ena-
bled phones [8]. This level of personal information dis-
closure provides those web sites with significant ad-
vantages in tracking users. With the addition of location
information, if it were to also be disclosed, significant
privacy concerns would be created.
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There are too many disclosure considerations to
completely treat individually here, but an enumeration
of some of those most important is possible. They
include:

e Some level of disclosure may occur automati-
cally and/or unavoidably as users access commonly-
used services. For example, subscription-based wire-
less LAN “hot spot” services need to authenticate users
for billing purposes, and will naturally associate users
with particular wireless LAN locations.

e In some cases consent for disclosure may be
implied, e.g., if your vehicle is equipped with the On-
Star system and you are involved in an accident, your
location information will be forwarded to emergency
responders.

e Disclosure may arise as part of contractual ar-
rangements between private parties, e.g., if a car rental
agreement specifies that the vehicle is not to be taken
across state lines and that its location will be monitored.

o Disclosure may be required by law, if for ex-
ample a government agency mandates tracking of its
own property and equipment (and, by implication, em-
ployees or others associated with that equipment).

o Disclosure will almost certainly occur in the
marketplace unless prohibited or discouraged. Just as
database marketing firms have offered for sale the
phone numbers of virtually every resident in countries
such as the U. S., it seems inevitable that location in-
formation will similarly be marketed.

Issue 8:

What level of disclosure control should be dictated
by government regulation? By the affected individual
customers, users, etc.? By other parties?Some of the
above questions will be addressed in the next section.

Regulation

Regulation and control of location information
may come from several sources. Many governments are
now considering new privacy laws covering location
information, and courts are extending existing legisla-
tion into related new areas. Non-governmental organi-
zations such as standards bodies, industry/trade groups,
and advocacy/public interest groups have become in-
volved. Finally, the marketplace and consumer tastes
and preferences may provide a controlling influence.

Governmental regulation

In the U. S., government regulation of locationa-
ware mobile devices comes from extension of existing
law and from new law [23]. Section 222 of the Com-
munications Act of 1934 [5] requires that carriers use
customer proprietary network information (CPNI) only
for provisioning services requested by customers. The
Wireless Communications and Public Safety Act of
1999 empowered the Federal Communications Com-
mission (FCC) to deploy location-based enhanced 911
services but also strengthened privacy by amending the
definition of CPNI to include location information and
prohibiting certain marketing uses of CPNI. A bill spe-
cifically addressing location privacy, the Location Pri-
vacy Protection Act of 2001 [15], which would have
required customers of location-based services to give
their informed consent for disclosure of location infor-
mation, was referred to Senate committee but not

passed into law. Despite an increasing number of gov-
ernmental agency rulings and interpretations, bills in-
troduced in congress, and court cases, location privacy
law in the U.S. is still at a nascent stage.

Outside the U. S., the legal environment for loca-
tion privacy varies. In Norway, the Personal Data Act
[22] requires consent for processing sensitive data such
as location data [27], although the English translation
of the Act [22] does not include the term location. In
Finland the Personal Information Law and Law about
Privacy and Security of Telecommunications are said
to have some applicability to location privacy even
though “There are no laws in Finland that actually con-
cern location information” [ 14]. Thus it appears that the
legal status of location privacy is evolving in a number
of countries.

Issue 9:

What governmental legislation and regulation is
appropriate to assure citizens’ rights of privacy in an
era of location-aware mobile devices?

Standards-based regulation

Several standards bodies have become involved in
location privacy. The Internet Engineering Task Force
(IETF), the standards body most responsible for core
Internet standards, has established the Geopriv working
group mentioned earlier [7]. The group’s tasks include
assessing requirements and recommending formats and
protocols for exchange of privacy-related information,
and in March 2003 it issued an Internet Draft [28]. It
has also been proposed that the World Wide Web Con-
sortium’s Platform for Privacy Preferences Project
(P3P) might be extended to include privacy-related
rules such as “No one may retain my location infor-
mation for longer than one day” or “Business Acquaint-
ance X can be told my specific location weekdays and
my current city on weekends.” [20]

Issue 10:

Will non-governmental, voluntary standards be
sufficiently strong and sufficiently accepted by industry
and consumers to be effective?

Industry/trade group regulation

Trade groups such as the Wireless Advertising As-
sociation are proposing guidelines for business prac-
tices in areas including consumer issues and privacy
[21]. In general, these efforts are immature and have
not been widely implemented.

Issue 11:

Will industry/trade group standards be sufficiently
strong and sufficiently accepted by industry and con-
sumers to be effective?

Advocacy/public interest group regulation

Groups including the Electronic Privacy Infor-
mation Center (EPIC, www.epic.org), the Center for
Democracy and Technology (CDT, www.cdt.org), the
Electronic Frontier Foundation (EFF, www.eff.org),
and Privacy International (www.privacyinterna-
tional.org) have recognized location privacy issues and
have begun acting in watchdog and advocacy roles.
EPIC and CDT have submitted comments to the FCC
[3] [24] urging further rulemaking to clarify and imple-
ment legislation and court rulings in these areas. They
raise a number of issues such as the need for technolo-
gyneutral standards that can be applied across wide
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ranges of diverse products and services, and make the
claim that strong rules are in the best interests of both
consumers and the industry.

Issue 12:

Will advocacy/public interest groups be capable of
sufficiently monitoring the burgeoning location-aware
industries, and sufficiently effective in protecting the
public’s interests?

Summary and Conclusions

The addition of location-awareness capabilities to
computing and communications devices will surely
have profound business and societal impacts. In order
to properly reap the many possible benefits, it will be
necessary to carefully consider the privacy implications
of the technology and provide the safeguards necessary
to both protect rights of individuals and facilitate the
orderly evolution of privacy-enabled products and ser-
vices.

There may be few easy answers to the privacy
questions raised by location-aware devices. No single
control is likely to assure privacy. Not all uses of loca-
tion information can be anticipated, and not all abuses
can be prevented. Further research will be needed in
many areas, including: (1) theories of location-based
information and location-based privacy; (2) technical
capabilities of locationawareness itself; (3) applications
in the commercial marketplace, government sector, and
elsewhere; (4) normative or prescriptive consumer/user
rights and responsibilities; and (5) empirical research
into consumer/user attitudes, concerns and preferences.
By anticipating as many benefits and problems in ad-
vance as possible, we will best be able to guide the fu-
ture of this important technology.
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RISING OF ORGANIZABLE-TECHNOLOGICAL FACTORS ON THE WORK OF BUDDIVITY FOR
NEW TECHNOLOGY

AHoTamnis. B craTTi po3risiHyTa MeToANKa BUOOPY €PEeKTHBHUX MoJienell OyAiBHHIITBA 32 HOBOIO TEXHOIIO-
rieto 3BeneHHs [8] eneproedextuBHuX OyaiBens Ta cropy. [IpodieMu BUOOPY TEXHOJOTIT 3aIeXaTh BiJl IPaBH-
JHHOCTI BU3HAUCHHS OPTaHi3aIliifHO-TEXHOJIOTIYHHX PIlICHb NMPOEKTy Ha IMOYAaTKOBOMY €Talll IUIaHYBaHHS, SKi
MPSMUAM YAHOM BIDIMBAIOTH HA BUTPATH TPYAOBUX PECYPCIiB MpH 3BeJCHHI OyiBens. B poOoTi mpencrasieHi pe-
3yJIbTaTH JOCIIDKEHHS BIUIMBY OPraHi3aliiiHO-TeXHOJIOriYHUX (aKTOPIB HA TPYIOMICTKICTh OyaiBHUITBA. Bu-
KJ1aJieHa B poOOTI METOIMKA Ta OTPUMaHI Pe3yJIbTaTH JI03BOJISIOTh BUZHAYUTH TPYAOMICTKICTh Oy IiBHHLITBA MIPU
pi3HOMaHITHUX KOMOIHAILIsIX OpraHi3auiiHO-TeXHOIOT YHUX (BakTopiB. J{JIst OTpUMaHHS aeKBaTHUX 3aKOHOMIp-
HOCTEH 3MiHM TMOKa3HHWKa e()EKTUBHOCTI 0OpaHOi TEXHOJIOTII BiJl PO3MIISHYTUX (PAKTOPIB OyJIO0 BHKOPHCTAHO 2
TUIK Mozesei: iHdopmaniiiHi (komTopucHi po3paxynku B nporpami ABK-5, Bepcis 3.3.1) i ananitnuHi (B mpo-
rpami COMPEX).

Abstract. The article deals with the method of selecting efficient building models for the new technology of
construction [8] of energy-efficient buildings and structures. The problems of technology selection depend on the
correctness of the definition of organizational and technological decisions of the project at the initial stage of
planning, which directly affect the expenses of labor resources during the construction of buildings. The paper
presents the results of the study of the influence of organizational and technological factors on the complexity of
construction. The methodology outlined in the work and the obtained results allow to determine the complexity of
construction with various combinations of organizational and technological factors. Two types of models were
used to obtain adequate patterns of change in the efficiency of the chosen technology from the factors considered:
informational (estimated calculations in the program AVK-5, version 3.3.1) and analytical (in the COMPEX
program).

Kniouosi cnosa:. 6yodignuymeo, mpyoomicmkicms 0yOieHuymaea, enepeoephexmusHi mexnonozii, opeanisa-
YIIHO-MEXHON02IUHI hakmopu, MOOen08anHs 6y0isebHUX NPOYecs.

Key words: construction, complexity of construction, energy-efficient technologies, organizational and
technological factors, modeling of building processes.

IMocranoBka npo6/emu.

B cydacHux ymoBax OyAiBHUIITBA OHUM i3 TOJIO-
BHUX 3aBJIaHb SIBJISIETHCSI 3MEHIIICHHS TPYIOBUX BUTPAT
OyniBenpHUX TpoleciB. IcHye rocTpa HEOOXIIHICTD B
MOIIyKaX MUISXiB BUPIMIEHHS IIbOTO 3aBJaHHS, OCKi-
JbKH (hakTOp Ipari 3adinae B CBOIO Yepry eKOHOMIuHi
iHTepecH BCiX yYacHHKIB OyIiBeIBHOTO IpOIECy, SK
POOITHHKIB TaK 1 3aMOBHHUKA. 1le MOKIJIMBO JOCSTTH po-
3pOOKOI0 HOBMX TEXHOJIOTiH 3BEICHHS, BHKOPHUCTAH-
HSIM Cy4acHHX MaTepialiB Ta 3MiHaMH OpraHi3auiiHuX
yMoB OyniBHUIITBA. OpraHizamis mpaii Ha Oy1iBHUIITBI

ITOBMHHA HaJarOAWUTH poOOTy BCiX BHKOHABIB IpOE-
KTy, BIZIMIOBITHO JI0 HOPM 1 IPaBHJI, 1110 PETYJIIOIOTH 10~
CIIOBHICTH OyniBensHOTO BUpoOHUIITBA. CIIifl 3a3Ha-
YHUTH, IO TPYAOMICTKICTh OyAiBHHIITBA BCTAHOBJIEHA
MPOCKTYBAJbHUKOM Ma€ BEJIMKE 3HA4YCHHs, TOMY LIO
Liel ImapaMeTp BUKOPHUCTOBYETHCS SIK O/IMH 3 BAXKITUBHX
KPHUTEPIIB OIIHKM TPUBAJIOCTI Ta BapTOCTi OyIiBHMII-
TBa.

Po3pobiennss Mojenel 103BOJISIE BPaxOBYBaTH
CHIJIBHUI BIIMB NPEACTAaBICHUX OpraHi3auiliHO-TeX-
HOJIOTIYHUX (pakTOpiB omHOUYacHO. Lle mae 3Mory Bke
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Ha paHHIN CTafil BUSBUTH KUJIbKICTh POOITHUKIB, 3/1aT-
HHX 3a0€3[1eYNTH BUKOHAHHS IPOEKTY B TEPMiHH, a Ta-
KOX NMPUYUHU MOJKJIMBHX BiJICTaBaHb BiJl 3aIIaHOBA-
HUX TepMiHiB. Harpukian, 301IbIIeHHs KibKOCTI po-
Oounx B Opurani, 9n camMux Opuraz, BBOIUTH, YU
HaBIIaKW 3MEHIIYBaTH, 3MIHHICTh POOOTH.

AHani3 ocTaHHiX JocaiTxeHb i my0aikaniii.

AHai3 ocHiPKeHb METOJIIB YIPaBIiHHS TPYIO-
BUX BUTpAT IpH OyIiBHUITBI 6a3yIOTHCS HA OCHOBI 00-
I'PYHTOBaHHX METOJIHK 1 HOpMaTI/IBiB [7], sixi HE Bpaxo-
BYIOTh CYYaCHi TEXHOJIOTii 3BEJICHHS OKPEMHX KOHC-
TPYKTHBHHUX €JIEMEHTIB Ta HOBI Marepiaiy, sKi
Oe3mocepeTHRO BIUTMBAIOTH Ha XapakTep OyIiBeIbHOTO
BUPOOHHIITBA.

Cepen HAyKOBHX JOCIHIKEHB, IIPUCBSIUCHUX Pi3-
HHUM acleKkTaM BHOOpY TEeXHOJIOTiT 1 opraHizamii Oyxui-
BENILHOTO BHPOOHMITBA, IX MOJCTIOBAHHA BHIIJIA-
10Thest pobotu B. P. Miozerpkoro [6] . PoGotu [1; 4;
5] omucyroTh BUOIp OpraHi3aiiiHO-TEXHOJOTTYHUX 3a-
caj OyAiBeIBHOTO MIPOIIECY, 3/1COLIBIIOr0 OaraTonoBe-
PXOBHX JXUTJIOBHX Ta BUPOOHWUYMX OymiBenb. AHami3
X POOIT TTOKa3ye, 110 BUKOPUCTAHHS eKCIIepHMEHTa-
JBHO-CTATHCTHYHOTO MOJICIIOBAHHS, HA ChOTOIHIIIHIH
JICHB SIBIISIETHCS €(PEKTHBHUM CIIOCOOOM BHOOPY OITH-
MaNbHUX MojeJeld OymiBHUITBA B JOCIHIIKYBaHHUX
YMOBaX.

BupinenHs He BUpilleHUX paHille YaCTHH 3a-
rajbHOI Npo0JieMH.

Ha cporoaHiiHi#i geHs Mano NOCiiKeHuit BUOip
OpraHi3allifHO - TEXHOJOTIYHOi CXeMH OyHiBHHIITBA
caMe MaJIoIIOBepXoBUX OyiBeNb Ta cropyn. 31e0iib-
Ioro, B podorax [4; 5] akieHTH CTaBIATHCS HA MJIAHY-
BaHHs MOJie/ieii MacITaOHUX MPOEKTIB: OaraTomnosep-
XOBi OyIiBJIi UM 00’ €KTH i AIPUEMHHUIIBKOT TISUTBHOCTI.
Jana poboTa HampaBlieHa Ha PO3BMTOK HOBHUX TE€XHO-
JIOTi# 3Be/ICHHS, 30KpeMa Ha HEBEJIHMKI MPUBATHI Oymi-
BJIi, SIKi HAOUPAIOTH MOMYJISIPHICTH Cepell HACEICHHS B
YMOBaX CKJIaHO1 €KOHOMIYHI cuTyanii B kpaini. [Ipn
MPOTHO3yBaHHI TPYAOBUX BUTpPAT OyNiBHHLITBA AOLi-
JFHO BPaXOBYBATH BILTUB BCi€i CYKYITHOCTI (haKkTOpiB.

Metoro p060Tn SIBJIACTHCS I11ABUILIEHHSA JOCTOBI-
PHOCTI IIPH OLIHLI TPYAOMICTKOCTI OyIiBHULTBA LIIsI-
XOM CTBOPEHHSI 1 BUKOPHUCTAHHS MaTeMaTHYHOI MO-
nedi. Lle 103BOJIMTE BpaxoBYBaTH CIUIBHY 10 OpFaHl-
3ai{HO-TEXHOJIOTIYHUX (axropi Ha xin
BUPOOHWITBA OYMIiBETbHHUX POOIT IS BU3IHAYCHHS
HaOLTBII e(heKTUBHOI CYKYITHOCTI 0OpaHuX (haKTopiB.

BukiajgeHHs 0CHOBHOTO MaTepiaJry

Ty KiJI—CTb 3MiH-TpHUBaiCcTb 3MiHU B roJ*KiJI—cTb AHIB (PakTH4HI)

B po6oTi npencTaBieHi OCHOBHI pe3yibTaTH JI0C-
JIJKEHHS BIUTUBY OpraHi3auiifHO-TeXHOJIOTIYHUX (ak-
TOpIB Ha TPYAOMICTKICTh 3BEJCHHS OYiBII 32 HOBOIO
texHouoriero [8]. Ilindip opranizauiiiHo-TeXHOIOTIY-
HUX (aKTOPIB Ta X ONTUMAaJIbHE MOETHAHHS, TEXHOJIO-
Tisl Ta BUKOPUCTaHHS HOBUX Cy4acHUX MartepiaiB J10-
3BOJIAITH 3MEHIINTH BUTPATH TPYLOBHX PECYpPCiB HpH
3BEIICHHI OY/IiBEIIb 1 CIOPY/I.

[IpoBigHe Miciie cepex Cy4acHHUX MOJENeH i
OOTPYHTYBaHHS TPYAOBHX BUTPAT IIPOCKTY SIBISIOTHCS
KOIITOPHUCHI po3paxyHKH. B poOoTi MU BUKOPHCTOBY-
BalM Cy4acHy IIporpamy 3 BH3HA4€HHsS BapTOCTI Ta
TpynoBux Butpat ABK-5.

Mopeni NpoeKTy CKIaJaloThes 3 0e3MocepeHbOo
PO3pOOKH KOIITOPUCHUX PO3PAaXyHKIB BUKOHAHHS PO-
6it. Kommrropucu po3po0IisitoThCsl Ha OCHOBI PUITHATOT
TEXHOJIOTii OyJiBHUITBA, TOOTO BH3HAYAETHCS MOCIHIi-
JIOBHICTh 3IIMCHCHHS BCiX POOIT 1 B3a€MO3B'A3KY, IO
BiI0OpakaroTh 3aKOHOMIPHICTH TEXHOJIOT11 BHPOOHHUII-
TBa. TOMY TPYZOMICTKICTb Ta 3MiHHICTh OpHUraau podi-
THHKIB SIBJIIOTHCSI OJHUMH i3 OCHOBHHX ITOKAa3HHUKIB
IIPY BU3HAYEHHI TPUBAJIOCTI BUKOHaHHA poOiT. ITicms
po3pobku Mozenel OyAiBeTbHOTO Iporecy molymo-
BaHI eKCIIEpUMEHTAIbHO-CTATUCTHYHI 3aKOHOMIPHOCTI
3MiHH TPYIOMICTKOCTI OyIiBHUIITBA IIiJ] BILTHBOM JIOC-
JIKyBaHUX (aKTopiB.

UncenpHUI EKCIIEPUMEHT 10 BUSHAYCHHIO 3aJI€XK-
HOCTEH Mk 00paHIM ITOKa3HUKOM 1 (pakTopamMu, BHKO-
HAHO 3 BUKOPHCTAHHSIM MaTeMaTH4HOI Teopii miaHy-
BaHHS CKOPOUCHOTO EKCIIEPUMEHTY, 1110 € OCHOBOIO TeE-
opii €KCIIEPUMEHTAIIbHO-CTATHCTUYHOTO
MOJIeTFOBaHHs. BapiiioBaHi (akTopu 3HAXOIATHCA B [Ti-
arasoHi Big -1 go +1. ToOTo, KOXKEeH pakTop Mae MiHi-
MaJlbHe, CepelHe Ta MaKCHUMalbHe 3HadeHHS. BuOip
(baxTopiB 3po0JeHUil 3 ypaxyBaHHSIM TOro, abu 3a
OTPUMaHUMHM pe3yJbTaTaMi MOXIIHMBO Oyino BHOpaTH
OINITUMAJIbHY MOJIeJIb Oy TIBHUIITBA.

YcnimrHe TpoTiKaHHSA OyAb-IKOTO TEXHOJOTid-
HOT'O MPOIIECY BUMarae, mno-mepiie, JOTPUMaHHS IeB-
HUX OpTaHi3alliifHuX MPOTOpILiil Y BUKOPUCTAHHI TPY-
JIOBUX PECYpCiB, MO-Apyre, paiioHalbHe IX BUKOPHC-
TaHHSA B TIporeci BUPOOHHMITBA. TOMYy OCHOBHHM
(baxTopoM, 110 XapaKTepU3ye TPUBAIICTb OyIiBHULITBA
SIBISIETBCS KOe(ilieHT BUKOPUCTAHHS poOOYOro Jacy.
[HO1 (akTopu BIAHOCATBCS 70 TEXHOJIOTIUHHX: Kijb-
KICTh TEXHOJIOTIYHUX PIiBHIB; CIIBBITHOIICHHS ILTOMI
BJIAIITOBYBAHMX ITPOPI3iB 10 CTiH; BUCOTA TEXHOJOTIU-
HOTO SIpYCYy.

KoedimieHT BUKOpUCTaHHS poOOUYOTO Yacy po3pa-
XOBYETBCS 3a hopmyJioro 1:

K= =
TM.M.cl).

KiJI—CTb 3MiH"TPUBaiCTh 3MiHH B IOJ|'KiJI—CTb AHIB (MaKCUMaJbHi)

1)

ne Ty — GpakTU4HO Bi/INPALILOBAHI MOIMHY 32 TWXKIEHb NPUAHATOTO PEXKUMY POOOTH;

Ty.m.¢. — MAKCHMAIILHO MOKJTHBHE (POHI POOOYOTO YaCy B THK/IEHb.

K= ;:2:3 :608 = 0,24 (Yac po6otu — 8.00-12.00; 13.00-17.00. [Iepepra 1 roauna);

K= 13**1;*’;7 18648 0,5 (Yac poboru — 7.00-13.00; 14.00-20.00. [Tepepsa 1 roxuxa);

K =2 =22 = 0,75 (Yac poGoru — 7.00-11.30; 12.00-16.30- nepua 3mina; 16.30-21.00; 21.30-02,00-

apyra 3mina. [Tepepsua 1o 0,5 roAWHU B KOXKHIN 3MiHi).

KibKicTh TEXHONOTIYHHUX PiBHIB IPUHAHATA CITiTyIOI0Ya:

- 1 spyc — ogHOTIOBEpXOBA OYIiBIIA;

- 2 pycHu — OJTHOTIOBEPXOBa OYiBIIS 3 MaHCAPIOI0;

- 3 spycu — ABOTIOBEPXOBA OYIiBIIS 3 MAHCAPAOIO.
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CHiBBiJHOIIICHHSI TUTONII BJIAIITOBYBAHUX IPOPi-
3iB 10 cTiH 0a3yBanocs Ha MiHIMaJbHOMY 3HA4YCHHI
(18%) BiAMmoOBIAHO 10 HOPMATHBHHUX MOKyMeHTIB [3]:
BapilOBaHHs JaHOTO (akTopy mpuitHATO B Mexax 50
+32%.

BucoTra TeXHOJOTIYHOrO ApyCy NpU MiHIMallb-
HOMY 3HaueHHi (axropa mpuifHsua 2,5 M. 3a OCHOBY

B3ATO HOPMATHBHHIA JIOKYMEHT [2], IKMii periiaMeHTye
BHCOTY HUTJIOBUX NMPUMIIICHB BiJl MiJUIOTH IO CTEM -
He MeHe 2,5 M. ToMy BapitoBaHHS (pakTOpy IPUHHATO
B Mexkax 3+0,5 m.

Opra#nizaniifHO-TeXHOJIOT4HI (hakTopH, iX piBeHb
BapilOBaHHS 1 YUCENbHI XapaKTePUCTUKH TPEJICTABICH]
B Tabmmmi 1.

Tabmmms 1
DakTopu Ta piBHi iX BapiloBaHHS
PiBHi Bapiro- DaxTophI
BaHHS OprasizanifiHi TexHOIOTIYHI
X1 X2 X3 Xa
KOE(QIIIEHT BUKOPUCTAHHS | CYI[UIBHICTD OMa- | KiJIBKICTh TEXHOJO- | BHCOTA TEXHOJIOTIY-
poboYoro vacy ny6ku, % TIYHUX PiBHIB HOTO PiBHS, M
-1 0,24 18 1 2,5
0 0,5 50 2 3,0
+1 0,75 82 3 3,5

MopentoBaHHS BUPOOHHYMX IPOLIECIB 3BEJCHHS,
3a TEXHOJIOTi€I0 BUCBITIICHOIO B mateHTi [8], BUKOHY-
BaJIM Ha MPUKJIAi MAJIOTIOBEPXOBOT OY/IiBIII ILIOMICIO B
mwiani 100 M2, BianosiHo 10 MpUAHATOr0 MaHy uuce-
JBHOTO eKCIIEPUMEHTY PO3paxoBaHO 25 BapiaHTIB KO-

LITOPUCHHUX PO3PaxXyHKIB BUKOHAHHS OYAiBEIbHUX PO-
0iT MayonoBepxoBoi OYAIBII MPU PiIZHOMY TO€JHAHHI
PiBHIB BapiloBaHHS JOCTIKyBaHUX (akropis. Po3pa-
XYHOK 1 moOy/joBa IIMX BapiaHTIiB 3/iHCHIOBAIMU 3a J0-
nomoroto nporpamu ABK-5. [Tnan ta pe3ynabratu ekc-
TIEpUMEHTY HaBEICHI B TaOIHII 2.

Taomuus 2
Il1aH Ta pe3yJbTaTH eKCHEePHMEHTY
Ne Toukn KomnoBani ¢axropu Hatypsi ¢akropu [Moxa3uuk
| o o ! <] o
Q > = =1 Q > > =~ = o
28| 5El ¢ 2 28 |sEx| E| € -
g7 | g 2 £ 27 | 58 5 -z 53
o > ) = o > = o = o=
2E |28 5 s=| 25 | 285 3 S = 2=
E =N g 8 o = E <+ © X £ T g 8 ] o g <+ © X & g
E8 | BE| X558 |XEL2| 88 | 3T XE[XED 2 8
2C | 2| FCE |7 82| €8 |88 8|52 5
E[ o E-E = N} & I g" E Q E E R A = % = 9
= = = E S < = = = .- & I < § =]
ez | 2Hl =2 S EE | 2Hal =2 g &9
o= o 3 i 2 g = S o & = 3 EH =
o8 | X & =| = o8 | X B E =] = H
< = = 2 = < © = 2 =
1 1 1 1 1 0,75 82 3 3,5 3,942
2 1 1 1 -1 0,75 82 3 2,5 3,551
3 1 1 -1 1 0,75 82 1 3,5 2,789
4 1 1 -1 -1 0,75 82 1 2,5 2,599
5 1 -1 1 1 0,75 18 3 3,5 3,979
6 1 -1 1 -1 0,75 18 3 2,5 3,579
7 1 -1 -1 1 0,75 18 1 3,5 2,804
8 1 -1 -1 -1 0,75 18 1 2,5 2,610
9 -1 1 1 1 0,24 82 3 3,5 3,942
10 -1 1 1 -1 0,24 82 3 2,5 3,551
11 -1 1 -1 1 0,24 82 1 3,5 2,789
12 -1 1 -1 -1 0,24 82 1 2,5 2,599
13 -1 -1 1 1 0,24 18 3 3,5 3,979
14 -1 -1 1 -1 0,24 18 3 2,5 3,579
15 -1 -1 -1 1 0,24 18 1 3,5 2,804
16 -1 -1 -1 -1 0,24 18 1 2,5 2,610
17 1 0 0 0 0,75 50 2 3,0 2,913
18 -1 0 0 0 0,24 50 2 3,0 2,913
19 0,02 1 0 0 0,5 82 2 3,0 2,903
20 0,02 -1 0 0 0,5 18 2 3,0 2,923
21 0,02 0 1 0 0,5 50 3 3,0 3,774
22 0,02 0 0 1 0,5 50 2 3,5 3,031
23 0,02 0 -1 0 0,5 50 1 3,0 2,700
24 0,02 0 0 -1 0,5 50 2 2,5 2,817
25 0,02 0 0 0 0,5 50 2 3,0 2,913
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UncenbHUI EKCIIEPUMEHT 110 BU3HAYCHHIO 3aJIeXK-
HOCTEH MiXK 0OpaHMM ITOKa3HUKOM 1 (aKTopamH, sKi
6e3nocepeHbO HA HHOTO BIUIMBAIOTH BKIIFOYAE B ceOe
noOyNOBY EKCHEPHMEHTAIBHO-CTATHCTHYHUX MOJIe-
neit. Po3paxynoxk EC-mozeneit mpoBoauBcs 1o Bepcii
komm'rorepHoi nporpamu «Compex2009.01», po3pod-
neHoi Ha Kadepi mporiecis i amapaTiB B TEXHOJIOTIT 0y-
niBenpHuX MatepianiB B OJJABA.

PesynpraTi mOCHIIKEHHS IO3BOJSIFOTH BH3HA-
YUTH TPYMOMICTKICTh OyIiBHHLTBA NPH PI3HUX 3HAa-
YEHHSX OpraHi3alliifHUX peXUMIB OyHiBHHUIITBA 1 TeX-
HOJIOTIYHUX TTapaMeTpiB OyaiBIIi.

BrumB  koedinieHTa BHKOpUCTaHHA pPOOOYOTO
4acy, CYIIBHOCTI OMATyOKH, KIIBKOCTI TE€XHOJOTId-
HUX PiBHIB 1 BUCOTH TEXHOJIOTIYHOTO SIPyCy Ha TPYHO-
MICTKICTb OyAiBHHIITBA PEACTABICHO y BUTILAI MaTe-
MaTH4YHOI Mozei, popmyna 2:

T = 2,916 — 0X, + 0X2 — 0X,X, — 0X, X5 +
0X, X,
—0,011X, + 0X2 — — 0,005X,X; + 0X,X, (2)
—0,532X5 + 0,316X2 + 0,051X,X,
—0,142X, + 0X2 — 0X,X,

3 maHoi MaTeMaTHYHOT MOZEIi BUHO, IO (aKTOp
X1 (koedimieHT BUKOPHCTaHHS poOOYOTO Yacy), He Ma€e

BIUIMBY Ha MOKa3HUK TpypomicTkocTi. lle mosicHio-
€TBCS TUM, IO BiH BiTHOCHUTKCS 10 OpTraHi3aliifHuX ¢a-
KTOpIB, a TPYJOMICTKICTh 3aJI€KUTh BiJl BIUIUBY TE€XHO-
sorigHuX (axTopi. Haltbimpmmii BB HA TTOKA3HUK
TPYAOMICTKOCTI Hagae ¢akTop X3 (KUIBKICTh TEXHOIO-
riYHuX piBHIB) 3 Koedinienrom 0,532 npu Hioro HOpMa-
mpHOMY BIUTHBI, 0,316 ipu kBagpatnaroMy i 0,051 mpu
moeaHaHHl 3 (pakropoM Xa (BHUCOTA TEXHOJOTIYHOTO
spycy). ToOTo, Bif3HauaeThCs JiHIHHA 3aIEKHICTD -
MpHU MiJBUINCHHI TEXHOJIOTIYHHUX PIiBHIB, MiIBHIIY-
€TBCS TPYAOMICTKICTh. TakoX MOXHA BiJ3HAYUTH
BB (pakTopa Xa (BHCOTAa TEXHOJOTIYHOTO SAPYCY) 3
koediuienTom 0,142 Tineku B HOpMaibHiil Gopmi, npu
KBaJpaTUIHOMY DPiBHI BIUIUBY HEMa€, TaK AK PiBHI Ba-
pifoBaHHS JaHOTO YMHHWKA HE 3HAYHI, 1 CKIAJaI0Th *
0,5 M. ®akrop X, (CynineHiCTh OMayOKM), Mae Halime-
HIIAK BIUTHB, Horo koedimieHT mopiaroe 0,011 mpu
HOpMaikHi# ¢opmi 1 0,005 mpu moeaHaHHI 3 haKTOPOM
X3 (KUIBKICTh TEXHOJOTIYHUX piBHIB). Posrmsmaroun
3HAKH IPH 3MIHHUX MEPIIOro cTynens hakropa Xz (cy-
LUIBHICTH OnanyOKu), SKUi € MIHyCOBHM, MOXKHA BijI-
3HAYWTHU 0 MPU 30UIBIICHHI CYIUIBHOCTI OnanyOKu
BUTpaTH Tpali M0 YCTAaHOBII NMAaHOPaMHOTO CKJIIHHS
MEHIIIe Hi>K BUTPATH Mpalli Npu BUPOOHHUIITBI TEXHOJIO-
TIYHUX OTepaliil yIalmTyBaHHs OaraTomapoBoi CTiHH.

BB ko)xHOTO 3 (haKTOPiB HA TPUBAIICTH OYiB-
HHUITBA B 30Hi iX €KCTpeMaJIbHNX 3HAYECHb [TOKA3aHO Ha
puc.1.

Bnnue chakTopis B 30HI MaKcyMyrly Ta MiHIMYMY Ha TPYOOMICTKICTb
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Pucynox 1. Oonogpaxmopna diacpama éniugy paxmopie
X1 (koegiyicnma suxopucmanus pobouoeo yacy), Xo (cyyinbhocmi onanyoxu),
X3 (kinvkocmi mexnonoziunux pieHis), Xa (6ucomu mexHoI02I4HO20 ApyCy)
6 30HAX MIHIMYMY | MAKCUMYMY HA MPYOOMICMKICMb 0YieHUYMSEA

[NopiBHANBHUIA CTYNiHb BILIMBY (D)aKTOpPiB Ha aa-
HHUH NIOKa3HUK e(heKTUBHOCTI pi3HUHA. 30Kkpema, HaliOi-
nemui cTyniss BBy (100%) Ha TpyZOMICTKICTh Ha-
nae paktop X3 (KUTbKICTh TEXHOJIOTIYHHUX PiBHIB) B 30-
HaX MakKCUMyMy 1 MiHIMyMy, SKHH Mae MpsIMO
MPOTIOPLiHY 3aleXHICTh Hmapadomigaoi ¢opmu. [Ipu
3miHi X3 Bix -1 (1 piBens) no 0 (2 piBHIB) 3HaUCHHS
TpynoMmicTKocTi  30impmyetbes Bim 2,8 g0 3,1
tuc.Jroa.rof. abo Ha 11% ta Big 0 (2 pisas) mo +1 (3
piBus) Bix 3,1 mo 4 tuc.moa.ron. abo Ha 29% B 30HI

Makcumymy. ®axrtopn Xi, Xz, X4 MalOTh NpAMOIi-
HiliHy 3anexHicTb. Bruus ¢axropa X4 (BrcoTa TeXHO-
JIOTIYHOTO SIPYCY) BHPAKEHO HE TaK SABHO 1 JOPiBHIOE
32% 1 20% B 30HaX MakKCUMyMy 1 MIiHIMyMy BiAmo-
BiZTHO, 010 (hakTopa X3 (KUTBKICTh TEXHOIOTIYHHX Pi-
BHIB). CI1if 3a3Ha4NTH, 110 IPH 3MiHi akTopa X4 Bif -
1(2,5M) 100 (3 wm)iBig0 (3 m) mo +1 (3,5 m) Tpymo-
MICTKIiCTh 30imbmryeTscss Ha 5% 1 me 3 3,6 mo 3,8
THC.JIOA.-TOJ 1 3,8 10 4 TUC.IIOA.-TOJ B 30HI MaKCH-
MyMY, a B 30HI MiHIMyMY 3 MEHILIOIO IHTCHCHUBHICTIO 1
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nopiBHiOE 4% - Bix 2,6 o 2,7 Tuc.Jiro.-rof i 2,7 mo 2,8
THC.JIF0.-To 1. Jami BiaHO, mo ¢akrop Xi (KoedirieHt
BUKOPHUCTAHHS po60doTo dacy) i X» (CymijbHICTE OTma-
myOKM) HE MAarOTh BIUIMBY HA IOKa3HUK TPYIOMiCTKO-
CTi y BCiX 30Hax. Xod4a, Ipu 30inbIIeHH] akTopa X2
(CyninmpHICTh OMANyOKH) TPYIOMICTKICTD 3HIKYETBCS
6m3bK0 1%, 116 00YMOBIIEHO 3MIHOIO XapaKTepy BUPO-
OHMYMX TpoleciB, TOOTO 30LIBIIYETHCS BiACOTOK
CKJIIHHSI, 3HAYUTh 3MEHIIYETHCS BiJCOTOK BIIAILTY-
BaHHS CTiH, sIKi 32 BUTpaTaMH Mpalli Okl TpyaoMic-
TKi. MOHa cka3aTd, 0 (GakTop Mae 0OEpHEHO TPO-
MOpPUIHKI XapaKTep.

B nanomy nocinikeHHI MOKa3HUK TPYIOMICTKO-
cTi OymiBHHMIITBA OyZiBIIi Ta OKPEeMHX BHUPOOHHUYHNX
MPOIIeCiB BU3HAYABCA Ha TiJICTaBi KOIITOPUCHOTO PO3-

paxyHKy B mporpamHomy komruiekci ABK-5. Otpu-
MaHi 3Ha4CHHS € KOIITOPHCHO-HOPMAaTHUBHOIO TPYIO-
MICTKICTIO 1 3MIHIOIOTBCS B 3aJISKHOCTI BiJf 00CATIB po-
0iT, MPOEKTHHUX PillIeHb, TOOTO KiITBKOCTI IOBEPXiB, BU-
COTH MNPUMIILIECHb, BUAY OCHOBHHUX KOHCTPYKTHBHHX
eJIeMeHTiB i T.1. ToMy, Mexa e)eKTHBHOCTI € cepeHe
3HAYEHHS MIX ITOKa3HUKaMH, OTPIMaHUMH Ha MiZCTaBi
€KOHOMIYHHUX MOJIeNIel y BUIIISAI KOLITOPHCIB, IIPH pi-
3HUX pIBHAX BapiiioBanux ¢akrtopiB (puc.2). Takum
YUHOM, II¢ 3HAYCHHsS IOpiBHIOE 3,0 THUC.JTIOA.- TOJI.
30HH, B SIKUX 3HA4YCHHS MeHIe 3,0 TUC.TFOA.IO. € Te-
XHOJIOTIYHO €()eKTUBHHMMHU, a Ti, B AKX OLIBIIC - HEee-
(EeKTHBHMMHU 1 IO3HA4YeHI WTPUXYBaHHSAM (pHcC.2).
Criz 3a3Ha4MTH, IO OpTaHi3alidHUA hakTop — Koedi-
Li€HT BUKOPHUCTaHHS poOodoro yacy X1, He BIUTUBAE HA
TPYAOMICTKICTh OYyiBHHUIITBA.

X
—2,79 3,05 M 3,94 <
2,79 %3105\ <3,99- e
. == 289 3p6 356
2,79—|
3" <3.06 J 396&
n 2,8 Su— e \3,07 3,97_'
(=N \
= 2,9 31
9 x . 35
: o |
E £
£ 72,69 2 8251 35
o 2 1d = 3,3
S , S =201 \ 3,76
= 3 270 l\ﬁiﬂv 202 N3h6.
E 2,30— s 2,92 3,77
= 2,70 18 2,92 X 3,78
S 024 0[5\ 0,75 \
35 k0gd.6ukopucmarks podoyozo 4acy 35
© 2,7 2.9 '
\ \ 3.1 \
— 2,6 — 2,6 — 2,6 F
2,61 2,61 12,61
2,5 264 et Earad
2,61— 2,61— §2,61F—1
2,61 2,61 2,61H s
I |
[ [
1 2 3

KinbKiCMb MexHonoz2i4Hux piBHIB, pibHi

Pucynox 2. liaepama muny «kéadpam na keadpamiy, saka idobpaicae eniug 4 ghakmopis na mpyoomicm-
Kicmb OyOieHUYmMsa

BimmiTHB, M0 BIUTUB BCiX (aKTOPiB Ha MOKa3HUK
TPYIOMICTKOCTI € JiHIHHMM, TOOTO NpW 30UIbIIEHH]
OIHOTO 3 (PaKTOPiB, 30ITBIIYETHCSA 1 TPYIOMICTKICTB,
KpiM, SK TOBOpHJIOCS BHIIE, Koe(dimieHTa BHKOpHUC-
TaHHs poOodoro vacy. 3 miarpamMu BHIHO, IO Heedek-
THBHHUMH € Tpu 30HU. [lepma, mpu X3 = 2 KiJIBKOCTI Te-
XHOJIOTIYHHUX PiBHIX, X4 = 3,5 M BHCOTH TEXHOJIOTI4-
HOTO sApycy, apyra npu X3 =3, X4 =3,5m13 M i ipu

BCiX piBHAX BapiroBaHHs (akTopa X1 (koedilieHTa BU-
KOpHUCTaHHs pobouoro yacy) Bix 0,24 o 0,75, ¢pakropa
X2 (cynisHOCTI onanyoku) Big 18% mo 82%. Makcu-
MajbHa TPYAOMICTKICTh B 3,973 THC.JTFOM.-TOJ AOCSTA-
€THCS TIPH: CYIITBHOCTI onaryOoku Xz = 82%, KITbKOCTI
TEXHOJIOTIYHUX PiBHIB X3 = 3 1 BUCOTI TEXHOJIOTIYHOTO
spycy Xa = 3,5 M. Pertita 3anexxHocTei 3MiHE TPYAOMi-
CTKOCTI TpeACTaBIIeH] Ha Jiarpamax Iij BILIMBOM BCiX
piBHiB BapiroBaHHs dakropiB X1 Bix 0,24 no 0,75 1 X»
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Bix 18% mo 82% mnpu 6 BapiaHTax KiJIBKOCTI TEXHOJIO-
rigyaux piBHiB (X3) i BACOTH TEXHOIOTIIHUX APYCY (Xa)
€ eexTuBHUMH. HaliMeHIIa TpyZOMICTKICTh 3MiHIO-
erbest Big 2,610 Tuc.mron.-rox 1o 2,920 1m0 cTaHOBUTH
6m3pK0 12% 306inbIICHHS.

Crix 3a3Ha9uTH, OO0 TPpadiky 3aIEKHOCTI TPYI0-
MICTKOCTI BiJl BUCOTH TEXHOJIOTTYHOTO sipycy (Xa) 2,5
M 1 KUIBKOCTI TEXHOJIOT1YHUX piBHIB (X3) Bix 1-ro 10 3-
X € He3MiHHMMH. TpymomicTKicTh cTaHOBUTH 2,610
THUC.JIFO/L.-TOJI 1 € HalieeKTHBHIMIOK. []e moscHIOEThCS
TUM, L0 TPYJOMICTKICTh BUPOOHHYMX IPOIECIB 3Be-
JICHHS CTiH 3aJICKHUTh BiJ] 00CATIB POOIT, sKi B MeXax
BapitoBaHHs (akTopa X4 _BHUCOTa TEXHOJIOTIYHOTO

sapycy Bix 2,5 M 10 3,5 M HE € 3HaAYHUM II0JI0 BCHOTO
o0csry mo Oyxieni. Tum 6inpIe, MO TPYIOMICTKICT
3BeaeHHs M2 OaraTomapoBoi CTiHH 3 HE3HIMHO{ OIa-
JTyOKO¥O 3 MiHOMOJIICTHPOIY AOpiBHIOE 1,36 mMOA.-TOA.

BripoBamkeHHS HOBO1, IPOTPECUBHOT TEXHOJOTI1
3BeNICHHA OyZAiBeNb (HE3HIMHOI OnalryOKu) i BUKOPHC-
TOBYBaHUX MaTepialiB, 30KpeMa MiHOMOIiCTHPOITY, Bi-
JPI3HAETHCS JIETKICTIO 1 IPOCTOTOI0 MOHTaxy. Lle, B
CBOIO Uepry, 3MEHIIY€E TPYJIOBUTPATH.

HaBenemo sk mpukian giarpamy IpH CEpeaHix
3HaueHHs (akTopiB X3 (KUIBKOCTI TEXHOJIOTIYHUX PiB-
HiB) Ha piBHI 2-X 1 X4 (BUCOTH TEXHOJIOTIYHOTO SIPYCY)
piBHa 3 M (puc.3).

Xb
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KinbKicmb mexHoAnoz2i4Hux piBHiB, pibhi
Pucynox 3. /leogpakmopna diacpama ennugy gpaxmopis X1 (koegiyienma suxopucmanms pob6o4o2co uacy)
i Xo (cyyinonicme onanyoku) Ha pisHi Qixcayii X3 = 2 (KinbKicmb mexHOI02IYHUX PIBHIB),
Xa = 3,0 m (8ucoma mexnonociuno2o apycy) Ha eapmicme 0YOI8HUYMEA

Hiarpama Ha puc.3 mokasye, o MiHIMaJIbHE 3Ha-
YeHHs TpynoMicTkocTi OymiBHmnTBa T = 2,905
THUC.JIIOA.-TO/Oy iRm0 Turomero B 1aHi 100 M2 pu
¢ikcanii pakTopiB X3 - KUIBKOCTI TEXHOJIOTTYHHUX PiB-
HIB Ha cepelHbOMY 3HaueHHi (ABOpiBHEBa OymiBis) i
cepelHbOMY 3HAYCHHI BHCOTH TEXHOJIOTIYHOTO SIPyCy
X4 = 3,0 M, MOXKJIMBO IIPU CYLIJIBHOCTI onanxyOku Xo =
82% 1 npu MakcUMaibHOMY Koe(ilieHTI pobodoro
gacy X1 = 0,75.

MaxkcuManbHe 3HA4eHHS TPYIOMICTKOCTI OYIiB-
HunTea T = 2,927 Tuc. ar0n.-ToA/0YIIBIIIO TUIOMIECIO B
mwiani 100 mM? Ginbure MiHIMAIBHOT BCHOTO JnmIe Ha 27

mox.-rox abo 0,7%. B manomy Bumanky npu dikcarii
¢akropiB X3 = 1 TexHONOTIUHUH piBeHb 1 X4 = 3,0 M -
BHCOTA T€XHOJIOTIYHOTO SIPYyCY 3HAXOJUTHCS IIPH MaK-
CHUMAJIbHUX 3Ha4eHHX (akTopiB X1 koedilieHTa BU-
KopucTanHs poboyoro yacy = 0,75 i X, CyliIbHOCTI
omanyoku - 18%. I{e MOSCHIOETHCS THUM, IO BUTPATH
npaui Juis 3BeieHHs 1 M? 6aratomapoBoi CTiHM 3HAXO-
JSITBCSI HAa OJHAKOBOMY pIBHI 3 YJAIITYBaHHSIM
CKJTiHHSL.

PosrnsHeMo HacTymHMI Tpadik (puc.4) Haitedek-
TUBHIMIAX OPraHi3aliiHO-TEXHOJIOTIYHUX PIlICHb SKi
JAI0Th MOKJIUBICTh TOCATTH 2,61 THC.JIIOI.-TOI.
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KinbKicmb mexHonozi4Hux pibHib, pibui

Pucynox 4. Jlsopakmopna diacpama enusy ¢paxmopie X1 (koegiyiecnma suxopucmanisi pooouozo uacy)
i X2 (cyyinonicmov onanyoxu) na pisni ¢hikcayii X3 = 1 (Kinokicmv mexnonio2iunux pieHis),
Xa= 2,5 m (6ucoma mexnonoziunoeo sapycy) Ha mpyoomicmkicms 6yOieHUYmM8a
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Hana niarpama (puc.4) nokasye, o pisHULS Mk
MaKCUMaJbHUM 3HAYCHHS | MiHIMAITBHUM JOPiBHIOE 15
moa.-ron. MiHiManmbHe 3HaUYeHHS Tpyaomictkocti T =
2,603 THc.mro.-Toa/0yaiBmio wromero B mwiaHi 100 M2
JOCATAETHCSI TIPU MIHIMAJIPHUX 3HAYCHHSAX (DaKTOPiB
X1 = 0,24 (xoedimieHTa BUKOPUCTAHHSI POOOYOTO
gacy), X2 = 82% (cyminbHOCTI onamyOKn) i MiHIMaITb-
HUX 3Ha4yeHb (akTopiB X3 = | (KUIBKOCTI TEXHOJIOTIY-
HUX piBHIB) 1 X4 = 2,5 (BUCOTHU TEXHOJIOTIYHOTO PYCY).
MakcumanbHe 3HaueHHs Tpyaomictkocti T = 2,618
THC.JTIO/L.-TO/Oy1iBII0 Tiomero B riani 100 M2 Mok-
JIMBO TIPH 3MiHI Koe(illieHTa BUKOPUCTAHHS pPOOOYOTo
yacy 3 0,24 Ha 0,75 i cyninbHOCTI onairyoku 3 82% Ha
18%, T06TO 15 mMox.-TOMH 301TBIIEHHS Bi0OYBaETHCS
yepe3 3MiHM CYIUIBHOCTI ONANyOKW Ha MiHiMajJbHE
3HAYCHHS.

Heo0xigHO Bi3HAYHTH, IO P 3HIHKEHHI TPYIO-
MICTKOCTi poOiT 3a paxyHOK BIOCKOHAJICHHS TEXHOJO-
rii BUKOHAHHS IIPOLIECY, BUKOPHCTAHHS HOBHX 1 ehek-
TUBHHX IHCTPYMEHTIB i IPUCTOCYBaHb, OUIbII eheKTH-
BHUX CIOCOOIB BHKOHAaHHS pOOIT, 3MEHIIYEThCS 1
3apo0iTHA MIaTta POOITHUKIB, sIKa BIUTUBAE HA KIHIICBY
BapTIiCTh Oy/iBeIbHOT MPOIYKIIL.

BucHOBKH i3 1aHOT0 10C/Ti/IZKeHHS Ta Mepcnek-
THBH.

Pe3ynpraT MOETIOBaHHS MaJIOIOBEPXOBOI Oy 1i-
Bl TMOKa3anW, IO HaHOUTBIINH CTYMiHb BIUIUBY
(100%) Ha TpymoMicTKicTh Hagae (akTop X3 (Kijb-
KiCTh TEXHOJIOTIYHHX PiBHIB). 3aKOHOMIPHICTH BIUTHBY
(hakTOpiB €KCIIEPUMEHTY Ha TPYAOMICTKICTH OyNiBHU-
ursa (moza.ron/100M?) asekBaTHO OMHMCYEThCS MOJE-
nsivu (puc. 1, 2, 3, 4) oTpuMaHIMH 32 pe3yIbTaTaM dKC-
NEePUMEHTAIBbHO-CTATUCTUYHOTO MOJENIOBaHHS. Sk
HalOUIbI eheKTHBHE pillleHHs 3Be/IeHHs OyiBIIi € pi-
HIEHHS 3 MIHIMaNbHOIO TpyAOMicTKicTIO B 2,603
THUC.JIIOA.-TO1/Oy iRm0 iomero B miadi 100 M2, Ska
MOJKJIMBA TIPH TAKHUX MOETHAHHIX QakTopiB: Xa=2,5M
(BHCOTa TEXHOJOTIYHOTO SIPYCY), X3 = 1 (KUTBKIiCTh Te-
XHOJIOTiYHHX piBHIB), X1 = 0,24 (koeQillieHT BUKOPHC-
TaHHsA pobouoro yacy) i Xz = 82% (cyuinpHicTh onainy-
6xm). ToMy, eKkCHeprMMEeHTaJIbHO-CTaTHUCTHYHE SIBIISA-
€TBCS  IHCTPYMEHTOM  BIIPOBA/DKEHHS  HOBHX
TEXHOJIOTiH y chepy OyAIBHHUIITBA. 1110 1a€ MOKIIHBICTh
peaHimMyBartH ii, a HaJiaji it akTUBI3yBaTH PO3BHUTOK L€l
cdepw, 110, B CBOIO YEPry, CIPHUATHME PO3BUTKY BCIX

cdep HaliOHATBFHOI EKOHOMIKH Ta IMiIBUIICHHIO c(eK-
TUBHOCTI QYHKI[IOHYBaHHS €KOHOMIYHOI CHCTEMH Kpa-
1HM 3arajoMm.
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Kanouoam ¢apmayeemuunux nayx, doyenm xagedpu opearnizayii i ekoHomiku apmayii,

MexHOo02I1 iKie ma (apmakoeKkOHOMIKU,

Jlvsisckutl HayioHanbHbill MeOuuHull yHieepcumem imeri Januna I anuyvkozo

MOBYJIOBA ®APMAIEBTUYHOI IH®OOPMAIIMHO-TIOITIYKOBOI MOBH
HA MOAEJI MPOTUIIABETUYHUX JIIKAPCbKHNX 3ACOBIB

Summary: The necessity of knowledge of pharmacists of specialized pharmacies for patients with diabetes
mellitus is studied. On the model of antidiabetic medicines the ways of building a pharmaceutical retrieval lan-
guage for the effective functioning of specialized information retrieval systems, databases, knowledge bases have

been worked out.

AHoranis: Busuena norpeda y 3HaHHSIX IPOBI30OPIB anTek, Creniali3oBaHuX IS XBOPUX Ha I[yKpPOBHH Jia-
6er. Ha Mozeni npoTuIiabe THYHUX JTIKAPCHKUX 3aC001B OMPaIbOBAaHO NUIIXH MOOYI0BH (hapMarieBTUIHOT iH(Op-
ManiiHO-TTOLTYKOBOT MOBH /s 3a0e31eueHHs e()eKTUBHOTO (QYHKIIOHYBaHHS MPpOodiIbHUX iH(OopMaLiitHO-TToNTy-

KOBHX CHCTEM, 0a3 JaHuX, 0a3 3HAHb.

Key words: antidiabetic medicines, pharmaceutical retrieval language, information retrieval system, com-

puterized pharmaceutical knowledge base.

Kuouosi cnosa: npomudiabemuyni nikapceki 3acobu, gapmayesmuuna iHQOpMayiiHO-NOULYK08a Mo8d,
inghopmayitino-noutykosa cucmema, Komn romepua gapmayesmuyna 6a3a 3HaHb.

IMocranoBka npobnemu. HaykoBi pociimkeHHs 3
(hapmaneBTHYHOI iHPOpPMATHKH B YKpaiHi po3moda-
nucst 'y npyriit nonosuni XX cr. [1]. [IpoBeneni Hamu
JOCIIKSHHS 3aTajdbHOI CYKYITHOCTI MPOMIIbHUX ITy0-
Jikariii 3a nmepiox Big 1970 p. 10 maHoro yacy Oyiu Ha-
NpaBJICH] Ha BUSIBJICHHS Ta aHaNli3 (yHAaMEHTAIBHUX
pe3yabTaTiB Ta TEHACHIIH, sKi Oy/u MOKJIAICHI B OC-
HOBY CTBOPCHHS HOBHUX 1H(OPMAIIHO-TIOIIYKOBHX
cuctem (II1C) [2].

AHaIi3 OCTaHHIX IOCIIDKeHb Ta MyOmikamii. Y
2008 p. B MoHOTpadii HaMH y3arajibHEHO TEOPilo CTBO-
peHHs OararoacneKkTHUX (apMaleBTHYHHUX 0a3 JaHUX
(BJ1) [3], ay 2010 p. Hamu g0BeAEHA AOIIBHICTD MO-
OynoBH KOMIT'IOTEpHUX (hapMaleBTUYHUX 0a3 3HaHb
(B3) [4], 3aranpHa Teopis skux anpoboBaHa B Gionoril
[5], ximii [6] Ta iH.

BuninenHs He BUPIMICHUX paHille YaCTHH 3arajib-
HOi npo0OsiemHu. [IpUHIMIIOBIM TEOPETHYHNUM acIIeKTOM
(hopMyBaHHS KOMIT FOTEpHHX rary3eBux b3 € onpairo-
BaHHS 1H()OPMaLiTHO-TTONTYKOBHUX MOB JUIsl KOXKHOT ra-
Jy3€BOi HAYKH Ta MPAKTUKH, TPU3HAYCHHS KX MOJIS-
rae y 3a0e3nedeHHi pesieBaHTHHX (3 mo3uIii npodeciii-
HOi moTpebm) MartepiamiB. 3aKOHOMIpPHO, IO
KoMIT' foTepHa (hapmaneBTiuHa b3 moBuHHA BpaxoBy-
BaTH 3arajlbHUH CTaH i TeH/IeHMI] peopMyBaHHS 0XO-
pOHHM 3710poB’s Ta (akTop BUKOpUcTaHHA b3 pisHnmMu
KaTeropisiMH CIIOKHBaYiB.

Mera. OGrpyHTYBaTH oTpedy Ta OINPAIIOBATH Ha
MOl TPOTUAIa0ETHIHHX JTiKapchkuX 3aco0iB (JI3)
noOyI0By (hapManeBTHYHOI 1H(QOPMAIIIHHO-TTOIITYKO-
BOT MOBH 1151 3a0€31e4eHHs €()EKTUBHOTO (hYHKIIOHY-
BaHHs npo¢insHux IT1C, B/, B3.

Marepiaqu Ta METOIM JOCIIDKEHHs. Y TOCi-
JDKEHHI 3aCTOCOBAHO METOAU MOOYI0BH (hapManeBTH-
YHUX iH(OpMaliHHO-IONTYKOBUX MOB Pi3HOTO THITY 3
BUKOPHCTaHHIM aHAaTOMO-TEPANEeBTUYHO-XIMIYHO]
(ATX) xnacuikanii gikapcbkux 3aco0iB ta Jleprkas-
HOTO PEECTPY JiKapChKUX 3ac00iB YKpaiHu (TIOBHA BU-
6ipka o ATX xoxy A10 3a nepiox 2006 - 2019 pp.).

Bukitang ocHoBHOTO Martepiany. CTBOpEHHSI HOBHX
ITIC, B/, B3, popmyBaHHs iX iHpOpMALIIITHUX MaCHBIB,
¢dopM Ta crocobiB iHPOPMAIIIITHEX 3aIUTIB ITOB’sI3aHE
3 NOTEHIIHO0 ((PaKTHYHOIO) Ta MPOTHO30BAHOIO MOT-
peboro B iHpOpMaLii pi3HUX KaTEropiil CIIOKUBadiB.
Tomy Ha nepiioMy erari JOCIiKEHHsI HaMH ChOPMO-
BaHa IHTerpajJbHa CYKYITHICTb TAKMX CIIOXKHMBAYiB: HAY-
KOBI CIIeIialicT 3 TpodiIbHOT MPOOIeMaTHKH; BUKIIA-
Jladi BUIIMX HaBYAJIBHUX 3aKJIaJiB MEMYHOTO Ta (ap-
MalleBTUIHOTO Tpodiao (70- Ta MiCISAUITIOMHHAN
eTan IiJroOTOBKH); NPOBi30pHu Ta (apMaleBTH — CIe-
LiaJiCTH anTek Ta iHmMUX (apMaleBTHIHUX MiANpH-
€MCTB; CTyJeHTH; XBopi Ha Iykpouii miaber (LI[1);
yeHu poauH XBopux Ha I1/]; nikapi-eHIOKpHUHOIIOTH;
JiKapi 1HIIMX CHeNiaJIbHOCTEH; WIeHH NPOQUIBHUX
rpoMaachKux oprasizamii. 3 2012 p. ycmimHo GpyHKIi-
OHYIOTh OpraHi30BaHi HaMH CIICI[iaJli30BaHl anTeKH
i xBopux Ha LJ] [7], y cremiamicTiB SIKUX iCHY€ I0-
JaTKOBA MOTpeda B Mpo¢IBHUX 3HAHHX. BinoBigHO,
METOJIOM MpOOiTBHOTO aHami3y [8], Hamu Oyna gera-
JIbHO BHMBYEHa L MOTpeba Ta BCTAHOBJIEHO, 1[0 BOHA
CKJIQIA€THCS 31 3HAHb NPO HASBHUM MOBHUH acopTH-
MeHT JI3 (SIKk OCHOBHOTO 00’€KTy (papMareBTHYHOI iH-
(dopMaTHKM); acrekTH TexHoJorii BupoOHuiTBa JI3,
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CYKYITHICTh (paKTOpiB: TOProBa Ha3Ba, Jikapchka (o-
pMa (dhopma BHITYCKY), JO3YBaHHS, OCOOIMBOCTI yria-
KYBaHHS; TPUBATICTh UTTA JI3; pisHOMaHITHI meTani
I110J10 BUMOT JI0 Cy4acHOTo Bifmycky JI3 3 anTexk.
[NomanpmM eTarmoM Hamoro AOCHiIHKEHHS Oy
MOJICTIOBaHHsI CTBOpeHHs Takoi b3 «®DapmaneBrnuna
JIOTIOMOTa XBOPUM Ha miabet». 3 orwany Ha 1i dapma-
LEBTHYHE MPU3HAYCHHS, OJIUH 3 0a30BUX OJIOKIB (TIep-
Ml piBeHs), 6e3yMOBHO, BKiIrodae JI3, 3aranpHy Cy-
KYIHICTB SIKUX OyJ1a Hamu npodeciiiHo knacugikoBaHa
Ha Herpo¢LIbHI Ta npodineHi JI3 (10 ocTaHHIX BKITIO-
yanu yci JI3 3a kogom ATX A10). Hactynuum kpure-
pieM, BUKOHaHUM HaMH, OyB po3monin koxHoro JI3 3a
(hakTOpOM HASIBHOCTI Yy NMpOaHAII30BaHUH MEpioN Bif
2006 o 2019 pp. Ilpu 1boMy Ba)KIMBO KOHCTaTYBaTH
cykynHicTh HOBUX JI3, 3HaHHS Tpo sKi nepenadaueHo
BU/IaBaTH CIIOXKHMBAdy 3a BiINOBIZHUM 3amuToM. Ok-
pemo chopmoBano cykymnHocTi JI3 3a ocTanHi 3 pokw,
a TaKOX - SIK BI/INOBIAb Ha 1€ OJIMH TOJaTKOBHH 31T
— JI3, 1110 BUKOPUCTOBYIOTHCS B IHIINX KpaiHax CBiTy,
SIKi MAIOTh NIEPCTIEKTHBY BIPOBAKCHHS B YKpaiHi. [{o-
JMATKOBUH 3alMT Ja€ BIAMOBIAb (3a BCTAHOBJICHOIO
HaMH 3aKOHOMIPHICTIO) MIPO BUPAXKCHI BUITAIKU JHHA-
Miku okpemux JI3 3a pokamu nocnimkenHs. Hampu-
KJ1aJ, HE JIMIIE TEOPETUYHO, a i MPaKTHYHO cIiemiaic-
TaM OXOPOHH 3710POB’sl CJIiJI OPIEHTYBATHCS Y CYTTEBHX
3MiHaxX IIOJO0 ACOPTHMEHTY iHCYIIHIB TpHuBaioi Aii B
Ykpaini. Tak, y 2006 p. BAKOPACTOBYBAIIUCH: JIBA IIpE-
naparu iHCYJiHIB y GopMi cycreHsii st i1’ eKuii mo
10 M (40 MO/mn) y dpmakonax Nel «MonHomap YibT-
pasioHr» BiTun3HsiHOTO BHpoOHHUITBa 3AT «IHHap» Ta
«Ynetparapn HM» Bupobuuirea Novo Nordisk A/S
([anist) Ta eauHMU aHAIOT 1HCYJIHY THapriH y ¢opmi
po3umny s in’exuii mo 10 mux (100 MO/mn) y duma-
koHi Ne 1 Ta mo 3 mut (100 OJI/mi) y kapTpumki Ne 5 ta
Nel0O mix ToproBoro Ha3zBoro «JlaHTyC» BHpPOOHHIITBA
Aventis Phama Deutschland GmbH, Hime4yunna. YV

2019 p. mpenaparu iHCYiHY TpuBaJoi Ail B YKpaiHi Bi-
JICYTHI, ajie OJIHOYAaCHO 3HAYHO PO3LIMPHUBCS acCOpPTH-
MEHT aHAJIOTIiB iHCYIIiHY TPHBAJOi Jii: BUIIEBKa3aHUN
aHaJoOr IHCYNiHY Tiaprii y ¢GopMi pO34YMHY s
i’ exniit mo 10 v (100 MO/mi) y dmaxoni Ne 1 ta mo
3 M (100 OJ1/mi) y xapTpumki Ne 5 Ta NelO min Top-
roBoro Ha3Bow «JlaHTyc», y ¢opmi po3umHy mIIsL
i’ exuii mo 3 mut (100 OJI/mi) y KapTpumxKi, BMOHTO-
BaHOMY B OHOPA30BY IITIPHI-PydIKy Ne 5 i ToproBio
Ha3Boto «Jlantyc Comnocrap» Ta y hopmi po3duHy ISt
in’exnit mo 1,5 M (300 Ol/mi) y xapTpHIKi, BMOH-
TOBAaHOMY B OIHOpa30BY HMpHUI-pYUKy Ne 1, Ne3, Ne5
— «Toxeo Corocrapy BupoOHHITBAa CaHO(Di-ABEHTIC
Hoitunann 'M6X, Himewunna; iHCymiH neremip y ¢o-
pMi po3unHy s 16’ ekmii mo 3 mi (100 OJI/mi) y ka-
PTPHIKI, BMOHTOBaHOMY B 0araTto/1030By OJTHOPa3oBY
mmpui-pyaxy Ne 1, No 5 — «JIeemip Diexcren» Ta iH-
CYJiH Jiermoaek y $Gopmi po3uuHy [uisl iH’€KLii mo 3
i (100 O/I/min) y KapTpumIKi, BMOHTOBaHOMY B Oara-
TOJI030BY OJTHOPa30BY mNpuIl-pyuky Ne I, Ne 5 — «Tpe-
ciba ®mnexcrau» BupodHuka A/T Hoso Hopmick, da-
Hisl; TPUHIMIIOBO HOBHUH Ipenapar — CyMill iHCYJiHy
TJIapTiHy Ta aHAJOTy TIIOKaroH-MOJIOHOTO MENTHIY —
1 (GLP-1) mixcucenatuay B (opmi pO3UHHY s
in’exuit mo 3 mi (100 Ol/mn iHCYMiHY THaprin ta 50
MKI/MJI JIIKCUCEHATUY) Y KapTPHIKi, BMOHTOBAHOMY
B oiHOpa30By mMpHIl-pydky Ne 3 a6o Ne 5 BupoOHHMII-
tBa Canodi-Asenric [Joiamann I'm6X, Himeuunna, a
TaKOX MEpHINi 010CUMIIISIP aHAJIOTY 1HCYJTIHY TIapriny
B popmi po3unny mis i’ ekmii mo 10 miu (100 MO/mn
) y ¢akoni Nel Ta o 3 mut (100 MO/mi) y kapTpumxki
Ne 5 BupoOuunTBa Biokon Jlimitex, [amis, [TAT «®Dap-
Mak», YKpaina.

Ha nactynHOMY eTarmi IpeacTaBUMO perpe3eHTa-
THBHY BHOIpKY 13 070Ky «JIikapchki 3acoom» dapmarie-
BrruHOi b3 (Tabmums 1).

Taomums 1

Bubipka npenapariB Mmerdopminy i3 cykynmHocri, 3adikcoBanoi y 6,101 «Jlikapcbki 3aco0u»
KOMII'I0TepHOi (hapManieBTHYHOI 0a34 3HaHb «DapMalleBTHYHA J0NOMOra XBOpUM Ha JiadeT»

Toprosa | Jlikapcoka Go- | llosa | Vmaky- | g s oqiva | 2006 | 2016 | 2017 | 2018 | 2019
Ha3Ba pma BaHHS
Tabnerku 500 Ne 60
I'moko- BKPUTI TUTiB- MT (15x4) Mepk CanTe c.a.c., ) . . . .
thax KOBOIO 000J10- Opamnris
HKOIO
Tabnerku 500 Ne 60
I'moko- BKPHTI ILTiB- Mr (20x3) Mepk Canrte c.a.c., ) . . . .
thax KOBOIO 000J10- OpaHnris
HKOIO
Iykpo- Tabnerku 750 Ne 30 Badyna dapmach-
IIPOJIOHIOBA- MI (10x3) . . - . .
HOPM - e rotikanc JIta., [nais
HOI 1ii
I'moxoBiH Tabneriu 750 Ne 30 Badna dapmacs-
IIPOJIOHIOBA- MI (10x3) . . - - . . .
XR . fotikaic JIta., Iamis
HOI il
Tabnerku 500 Ne 30 Canodi Iumist Jlimi-
M;Ti?fp_ BKPUTI TLTiB- MT (15x2) Ten, [nmis i i i i .
Canodi KOBOIO 000710~ C.C. «3enriBa
HKO0 C.A.», Pymynis
Merdop- Tabnerku 500 Ne 120 Canodi Iunis Jlimi-
MiH-p BKPUTI TLTiB- Mr (15x8) | ren, Iunis, C.C. 3e- ) ) ) ) .
Canodi KOBOIO 000710~ urisa C.A.», Pymy-
HKOIO His
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Y Tabnumi 1 npencrasnena Bubipka i3 3adikcopa-
HOi Hamu y niepion 2006-2019 pp. 3aranbHOi CyKyITHO-
cTi, o cknanae 135 JI3 rpynu OiryaHiniB 3 Mi>KHapOI-
HOIO HEMAaTeHTOBaHOIO Ha3BO MeTdopMiH (kox ATX
A10BA02):

1. TIporupmiaGeTnuHi JiKapchKi 3aco0n

1.1.1lyxpo3HmKy0di JTiKapchbKi 3aCO0H IS BHYT-
PILIHBOTO 3aCTOCYBAaHHS

1.1.2.biryanign

1.1.2.1. Merdopmin

Sx Oyio [oBeneHO BHIIE, UL IPOBI30PIB criemia-
J30BaHUX aNTeK BAXIMUBOKO € TH(POpMAIisS PO 0CO0-
muBocTi ynakyBauHs JI3. 3okpema, MeThOPMIH i TO-
proBoro Ha3Bow «[nokodax» BupoOHUKa Mepk Ca-
HTE c.a.Cc., OpaHIis y TabneTkax, BKPUTHUX IUTIBKOBOIO
000110HKO10, Yy 1031 500 Mr KiIbKicTIO 60 MITYK BHITyC-
KaeThcsa Y ABOX BUIax: 4 Omictepu mo 15 tabnerox i 3
ouictepu mo 20 TabneToK:

1.1.2.1.n. I'moxodax

1.1.2.1.n.1.I'moxodax 500 mMr

1.1.2.1.n.1.1.T'mroxodax 500 mr Ne60 (15 x 4)

1.1.2.1.n.1.2.I'mroxoax 500 mr Ne60 (20 x 3)

Hactymaumu ¢dakropamMu € nuHamika TOpProBoi
Ha3BH IIpernapaTry Ta OCOOJMBOCTI mo3yBaHHs. s
MPUKIany HaBeAeMO 3a]iKCOBaHWHA Ta BiIMOBITHIM
4rHOM mpeacrasinennii y b3 ¢axt npucyrnocti 'y 2016
p- B YKpaiHi IpOJIOHTOBaHOTO TpenapaTy MeThopMiHy
BupoOHrKa bapna Papmacerorikanc Jlta., [amis mig
TOproeoro Ha3Boo «L{ykponopm», a 32017 p. - mig Ha-
3Bor0 «[mrokoBiH XR». Takoxk crmig axmeHTyBatd
yBary Ha yHIKaJbHOMY J03yBaHHI BKa3aHOTO Mpera-
pary — 750 Mmr, B TO¥ 4ac, K yci iHIII BUPOOHHUKH BH-
TOTOBIISIIOTH Ipenapard MeT(OpPMiHY BHKIIOYHO IO
500 mr, 850 mr ta 1000 mr.

[poBi3opu crenianizoBaHUX anTeK BKa3yBalu Ha
0cob6mmBY moTpeOy B 3HAHHSX PO Pi3HOMAHITHI eTami
1010 BUMOT JI0 Cy4acHOTro Biamycky JI3 3 antek. 30k-
pema, B YKpaiHi peani3yeTbcs ypsmoBa IporpaMa pei-
MOypcamii «JlocTymHi JiKn», a TOMY aKICHTYEMO
yBary Ha CTBOPEHY HaMH OKpeMY CKJIaJI0BY B iH(hopma-
I[ITHO-TIOIIYKOBI# MOBI, 1[0 BU3HAYa€ HAJISKHICTH JI3
1o Peectpy mikapchkux 3aco0iB, BapTiCTh SKUX ITiIS-
ra€ BINIKOAYBaHHIO (PEryJISIPHO TNEperisgacTbCs Ta
3aTBEP/UKY€EThCSI HakazaMu MiHICTepcTBa OXOpPOHHU
310poB’s Ykpainu, naini - Peecrp). Tak, merdhopmin y
(hopMi TabIETOK, BKPUTHX TUTIBKOBOKO OOOJIOHKOFO ITif
TOProBor Ha3Bow «MeTdpopMmin-CaHodi» BUpOOHHKA
Canodi Ingist Jlimiren, Innis pasom 3 C.C. «3eHTiBa
C.A.», Pymynis y no3i 500 mr, 1110 BUITYCKA€THCA Y Ki-
apkocti 30 TabneTok HajexuTh 10 Peectpy, a y Kijb-
KocTi 120 TabneTok — He HaJIeXKHUTh 10 Peectpy, a Tomy
HE MiyIsarae peiMoypcarii.

Ha 3amuT kopuctyBada 10 b3 nmpo HasiBHICTH BH-
meBkasanux JI3 B Ykpaini y 2006p. orpumMana 3arnepe-
YHA BIAMOBIIb.

Hageneni y Tabnuui 1 naHi penpe3eHTyroTh 3ara-
JBbHY CyKynHicTh JI3, kiacudikoBaHy HaMH 3a MiKHa-
POJAHUMHU HEINATEHTOBAaHMMH Ha3BaMH, TOPrOBHMH Ha-
3BaMHM, JIKapchbKUMH (opmamu, 103aMH, yIaKyBaH-
HSMH, BHUPOOHWKaMHU, JUHAMIKOIO TOSIBU  Ha
PHHKY/BHJIYYEHHS 3 PUHKY 3 BHJALIEHHSIM HOBHX JI3,
SIKi 3’ IBUJTKCSI 32 OCTaHHI 3 POKH.

OmpanpoBaHi Ta NpeACTaBICH HAMU (apMaleB-
THYHI 1HPOPMAIIHHO-TIOITYKOBI MOBH TPOMOJEIHO-
BaHI HaMu B KoM 'toTepHiid B3 «®Dapmariesrnyna no-
MMOMOTa XBOPHUM Ha JiabeTy.

HaBenena BuIiie MeTOmONOTISI € YHIBEpCAIBHOIO
JUISL CTBOPEHHsSI Ta (DYHKLIOHYBAaHHS KOMII IOTEPHHX
¢dapmaneBTrnaanX b3, mpucBsIUeHNM (apManeBTHIHIH
JIONIOMO31 TIPH 1HITUX 3aXBOPIOBAHHSIX.

BricHOBKY 3 JaHOTO AOCHTIIHKEHHS 1 IEPCIECKTHBH.
CdopmoBaHa iHTErpajbHa CYKYIHICTH KOPHUCTYBadiB
KoMI'toTepHOi 0a3n 3HaHb «PDapMmaneBTHYHA IOIO-
Mora XBOPHM Ha Aiaber», 1o ckiafaeTses 3 10 karero-
piit 1 BcraHoBieHa iX moTpeba y iHdopMariii Ta 3HaH-
Hax. s eextuBHOrO (DYHKIIIOHYBaHHS IOIIYKOBOTO
amapaty 0a3u 3HaHb MOOYZOBaHO (papMaleBTHUHY iH-
(opMaIiifHO-TIOIIYKOBY MOBY Ta IPOAEMOHCTPOBAHO
11 BUKOPHCTAaHHS Ha MOJIENI MPOTHUAIA0CTHIHUX JIiKap-
ChKHX 3aco0iB. OnpanboBaHa METOAOJIOTIS MOOYA0BH
(dapManeBTHIHUX 1HPOPMALIHHO-TIONTYKOBUX MOB €
YHIBEPCAJILHOIO Ta MOXE 3aCTOCOBYBAaTHCH JJISI CTBO-
PEHHSA KOMIT IOTepHHUX iH()OPMAIIIfHO-TIOITYKOBHX CH-
creM Ta 0a3 3HaHb 3 (hapManEeBTHYHOI JONOMOTH HPH
PI3HUX 3aXBOPIOBAHHSX.
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PUBLIC CONTROL OF THE QUALITY ASSURANCE OF MEDICINES AT THE STAGES OF THEIR
SALE AND MEDICAL USE: CONCEPT AND SUBJECTS

AHoTamis. Y cTaTrTi HAYKOBO OOIPYHTOBYETHCS MOHATTA Ta Cy0’€KTH TPOMaJCEKOTO KOHTPOJIO 3a 3a0e31e-
YEHHSIM SKOCTI JIIKapCHKHX 3aC00IB Ha eTamax iX peanizaiii i MeJIYHOT0 3aCTOCYBaHHs B YKpaiHi. 3HiHCHIOEThCS
MO3UTHBHUIA Ta KPUTHUYHHMI aHalli3 HOPMAaTHBHO-NPABOBOI 1 HOPMAaTHBHO-ETHUYHOI iH(pOpMAaIii, HAYKOBHX Ta
MyONIIUCTUYHNUX JKepen 3 TeMU. [IporoHyeThCsl aBTOpChKe BU3HAUCHHS MOHATTS TPOMAJICBKOTO KOHTPOJIO 3a
3a0e3MeueHHsIM IKOCTI JIIKapChKHX 3ac00iB Ha eTanax ix peaiizauii i MEJUYHOT0 3aCTOCyBaHHs. PoOUTBCS BUCHO-
BOK, III0 Y (apManeBTUYHIN HayIll He CKIAIOCS YCTaleHUX MiIXOMIB 10 Kiacudikamii cy0’ €KTiB TpOMaJChKOTO
KOHTPOJIO 32 3a0€3MEeUYCHHAM SIKOCTi JIKapChKHX 3acO0iB Ha eTamax iX peaiizalii i MEIUYHOTO 3aCTOCYBAHHS B
VYkpaini. OOTpyHTOBYEThCS, IO B YKpaiHi CHOTOHI HAWAKTUBHIIINMHU IPOMaJCEKUMHU KOHTpOJIepaMu 3abe3Ie-
YeHHSI SIKOCTI JIIKApChKHMX 3aC00iB BUCTYIAIOTh PI3HOTO POy IPOMaZIChKI OpraHisarii, 3acodu MacoBoi iHpopMmarrii
Ta rpoMajchKi aktuBicTu. Cepel] rpoOMajChKUX OpraHizaliif akTHBHUMH € nipodeciiiHi (papMareBTH4Hi CIIUIKK Ta
acoriarii, rpoMaJIChKi opraHizanii MaIieHTiB 1 3aXUCTy MPaB CIIOKUBAYIB.

Summary. The concept and subjects of public control of the quality assurance of medicines at the stages of
their realization and medical use in Ukraine is scientifically substantiated at the article. A positive and critical
analysis of normative legal and ethical information, scientific and journalistic sources on the topic is carried out.
Author's definition of the concept of public control of the quality assurance of medicines at the stages of their
realization and medical use is offered. It is concluded that in the pharmaceutical science there were no established
approaches to the classification of subjects of public control of the quality assurance of medicines at the stages of
their realization and medical use in Ukraine. It is substantiated that in Ukraine today the most active public con-
trollers of quality assurance of medicines are various kinds of public organizations, mass media and public activ-
ists. Professional pharmaceutical associations and non-governmental organizations of patients and consumer pro-
tection are active among public organizations.

Krouosi crnosa: epomadcoruii KOHmMpOTb, TIKAPCHKi 3ac00U, 3a0e3neuer s IKOCMI, peanizayisi i MeOuyHe 3a-
CMOCY8aHHs, Cyd ' eKmu 2pomMadcbKo20 KOHMPOIHO.
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IocTtanoBka mpodiaemu. 3abe3rnedeHHs MOTPed
HACEeJICHHS JIIKaMH HaJEKHOI SAKOCTI — II€ OJHE 3 Ha-
BAKJIMBIIIKNX COLIaJbHUX 3000B’s13aHb, SIKE B3sia Ha
cebe YkpaiHChKa JepikaBa IUITXOM HOTO 3aKpiluIeHHS
y 3axoni Ykpaiau (3Y) «IIpo mikapceki 3acoom» [14]
Ha BUKOHAHHS KOHCTHUTYLIHHMX TapaHTild IpaB 1 CBO-
0oy JIIOMHYU Ta TPOMaJISTHMHA B YKpaiHi, nependaye-
HUX, 30KpeMa, crtartsmu 3, 46, 49 Koncruryuii Ykpa-
iau [5]. Bkazane cormiaipHe 30008’ sI3aHHS IepKaBa pe-
aizye 4epe3 CUCTEMY AEp>KaBHOTO KOHTPOIIIO SKOCTI
mikapchkux 3aco6iB (JI3) [13]. V Toii e yac, npakTu-
YHE BTIJICHHS OCHOBHUX HANPSMKIiB pedopMu BiTIH3-
HSHOI TaTy31 OXOPOHH 3/I0pOB’ S BUKIIMKA€E HATIOJIETIIN-
BU iHTEpec, cepen iHmIoro, 10 skocti JI3 3 6oky rpo-
MAaJICBKOCTI, II0 BTUTIOETHCS Y IHIIIIATHBHUX CIpoOax
3IiHICHEHHSI TPOMaJChbKOTO KOHTPOJIIO 32 3a0e3IeUeH-
HsM sikocTi JI3, nepenycim, B aniTeUHUX Ta JIIKYBaIbHO-
npodiTaKTHYHMX 3aKIaax Ha eTanax peajisailii Ta Me-
quuHoro 3actocyBanus JI3 [8; 18; 19], mo sxux aHi
NpaIiBHUKY, aHi KEPIBHUKH 3raJaHuX 3aKiajiiB Moya-
CTH BUABIISIIOTHCSI HETOTOBUMH. 3a3HaueHe 00yMOBITIOE
aKTYyaJIbHICTh TEMU POOOTH.

AHaJli3 OCTaHHIX AOCJHilKeHb i myOJikamii.
[IpoTarom ocTaHHIX AECATWIITH MUTAaHHSA HOPMATHB-
HOTO PEryIoBaHHA y cdepi 3abe3neueHHs skocTi JI3
nmociimxyBann H. BetrorneBa, B. ['eoprieBcekmii, O.
I'puzony0, B. 3aropiit, C. Koanenko, B. Jlebennuens,
M. JIamyaoB, A. Hemuenko, B. ITamkos, FO. [Tiampyx-
uukoB, O. Cososiio, B. Tonouko ta in. Okpemi mpa-
BOBI Ta €THYHI acneKkTu (hapMaleBTHYHOI AisIIBHOCTI
posrisinany BiTun3HsHi BueHi JI. babinuesa, b. I'pomo-
Buk, A. Kabauna, K. Kocsiuenko, A. Kotsinpka, €.
Kuu, 3. Muymiko, M. TTonomapenko, C. ITycTogiT, B.
Tpoxumuyk, B. Yepnux, B. Illanosanos, B. I1lanoa-
noBa T1a iH. IIpore rpomMascbkoMy KOHTPOIIO 3a 3a0e3-
neyeHHsaM sikocTi JI3 Ha eramax X XKHUTTEBOTO IMKIY,
HOTO MOHSTTIO Ta cy0’€KTaM, HA JaHWUI Yac, PUILICHO
HEJIOCTaTHhO HAYKOBOI yBaru.

BuokpeMiieHHs1 HeBHpillleHOI paHillle YACTUHU
3arajapHoi npodaemu. OKpiM TOCHTh PO3BHHYTOI Cy-
KYIHOCTI CYyTO HayKOBHX PO3pPO0OK, ICHYIOTh IPaBOBI
Ta €TUYHI OCHOBHM 3abe3nedeHHs skocti JI3 B YkpaiHi,
a TaKOX 3MAIHCHEHHS NEPKABHOTO KOHTPOJIO SKOCTI
JI3, sixi BU3HAYAIOTHCS Mi>kHApogHUME akTamu BOO3,
YUHHAMH 3aKOHAMH YKpaiHHW, IJIOI0 HU3KOIO IMi/3a-
KOHHUX akTiB MO3 YkpaiHu, HaCTAaHOBaMH 3 HaJleX-
HuX npakTuk (GxP) Ta mxepenamu npodeciiiHoi dap-
MaleBTHYHOI ETHKH.

[Mpore ¢akTnuHo HasBHI B YKpaiHi crnpoOu
3IIMCHEHHS! TPOMaJCHKOTO KOHTPOJIIO 3a0e3IedeHHs
skocti JI3 Ha pi3HUX eTamnax )KHUTTEBOTO LUKy HAJIEX-
HOTO MPaBOBOTO YHM ETHYHOTO HOPMATHUBHOIO 3a-
KPiIUIEHHS IOKH IO He 37100YyIH, a HEIOCTaTHICTh TEO-
PETUUHKX HaNpalfOBaHb 3 BKA3aHOTO HAMPSIMKY MPH3-
BOJIUTH JI0 TIEBHOT MIIIBOCTI Y CIIPO0ax IOPHIUIHOTO YU
€TUYHOTO HOPMOIIPOEKTYBAaHHSI 1[OA0 TO/I0JIAHHS Jia-
HOI IPOrajIiHHU.

Mera crarTi. Metoro pobotu € HayKoBe 00TPYH-
TYBaHHS TIOHATTS Ta CYO €KTiB I'pPOMAaJCHKOTO KOHT-
podio 3a 3abe3nedeHHAM skocTi JI3 B Ha eTamax ix pe-
amizanii i MeTUIHOTO 3aCTOCYBAaHHS B YKpaiHi.

Martepianu i meroau. Pobora 6a3yeTbesa Ha 1mo-
3UTHBHOMY Ta KPUTHYHOMY aHali3i HOpMaTUBHO-TIpa-
BOBOI i HOpMaTHBHO-€THYHOT iH(opMallii, HAayKOBUX Ta
yOJIIMCTHYHMX JOKEped 3 TeMu. J{iist BU3HaYeHHS 10-
HSATTS Ta XapaKTEPUCTHKH Cy0’ €KTIB IPOMaJICBKOT0 KO-
HTPOJIIO 32 3a0e3nedyeHHsM sikocti JI3 Ha etamax ix pe-
amizanii i METMYHOTO 3aCTOCYBaHHS B poOOTi Oyii0 BH-
KOPHCTAaHO 010Ti0CeMaHTHYHUH, (hopmanbHO-
JIOTIYHUH Ta CTPYKTYpPHO-(PYHKIIOHATLHUH METO/IH.

Buknag ocuoBHoro marepiaay. 3Y «lIpo
JKapchKi 3aco0m» BU3HAYAE SKICTh JI3 sIK CyKymHICTH
BJIACTUBOCTEH, sIKI HajaroTh JI3 37aTHICTH 3a10BOJIb-
HATH CIIO)KUBAYIB BIJTIOBIHO 10 CBOTO MPHU3HAYCHHS 1
BIJINIOBIIAIOTh BHMOTaM, BCTAQHOBJICHMM 3aKOHOZAB-
cTBOM [14].

Ha nanwuii yac y BITYM3HSIHIN Hayli BiICYTHI ycTa-
JICHI T IXOM IO BU3HAYCHHS TPOMAJICEKOTO KOHTPOITIO
(I'K). OcHoBHHI HayKOBUIl TOIIYyK Yy JaHOMY
HanpsIMKy 3IiHCHIOETBCSI B MeEXax IOPUCIPYACHLIT,
TIOJITOJIOTII Ta JEPKABHOTO YIIPaBIiHHS.

Tak, B. boknar ta A. [1aBiaenko Bka3yoTh, o ['K
€ (YHKII€I0 TPOMAITHCHKOTO CYCIIJIbCTBA, TOMY BH-
CTymae crnocoOOM 3aTydeHHs HACENCHHS 10 yIpaB-
JIHHS CYCHIIIECTBOM Ta JAEp>KaBoio. BiH € BaXIMBOIO
(bopmoro peanizanii AeMOKparii, OCKIIBKUA Ha€ MOX-
JIMBICTh HACEJICHHIO OpaTH y4acTb y JepKaBHOMY
YIpPaBJIiHHI, y BUPINIEHHI AEPKaBHUX 1 CyCHUIbHHX
CIpaB, aKTUBHO BIUIMBATH Ha IISUIbHICTH OPTaHiB Jep-
JKaBHOI BJaJy Ta MICIIEBOrO CaMOBpsayBaHHs [1, c.
62].

O. Cononrail BBaxae 'K crpaBoro K0XXKHOTO ak-
THBHOTO T'pOMajJsiHUHA, abu 3AIHCHIOBATH HArisa[ 3a
MICIIEBOIO BIJIAJ0I0 Ta BIUIMBATH HA Hel. 3miticHenns [' K
aKTHBI3ye TPOMajay, PO3BHBAE CAMOBPSIyBaHHS Ta
BYHUTH TPOMAJISTH CIIPABXKHBOT TeMokpartii [17].

M. Menxyn npononye Bu3Hadatu ['K sk cykym-
HICTB i Ta 3aXOJiB, [0 BUUHIIOTH [POMAJSTHH, TPO-
MaJIChKi opraHizamii Ta iHII IHCTUTYLIT TPOMaJSTHCh-
KOT'O CYCHIJIbCTBA 3 METOIO BHSIBJIICHHS Ta 3a100iraHHs
MOpYIICHB 3 00Ky Cy0’€KTiB BIaJHUX HOBHOBAXKEHS |7,
c. 308].

€. 3axapoB 3a3Hauae, mo 'K — 1e myOmiyna me-
peBipka TPOMAJSHCHKAM CYCHUIBCTBOM JisTTBHOCTI
JIepKaBH HA BiJIIOBIHICTH MPOTOJIOMICHIM HEFO ILIISIM,
KOPHUT'YBaHHS €1 MIsSUTEHOCTI 1 CAMUX IUICH, i IOPsI-
KyBaHHS TOJITUKH AEp>KaBH, JIISUIBHOCTI 11 opraHiB i
1ocafioBuX o0ci0 iHTepecaM CYCHIIbCTBA, a TaKOX
HATJIST TPOMAISHCHKOTO CYCIIBCTBA 32 iSUTBHICTIO
JIep>)KaBHUX OPTaHiB Ta OpraHiB MiCIIEBOTO CaMOBPSIITY-
BaHHS, CIPSIMOBAHOIO Ha 3aXUCT 1 3a0e3MeueHHs Ipas i
3aKOHHHUX IHTEpECiB JIOMWHH Ta (QYHAaMEHTAJIBHHUX
cB00O/I, 1 HA ToBary 1o HuX [3].

OKpiM JIOKTPHHAIBHHUX IOUIYKiB, OCTAaHHIMH PO-
KamMH B YKpaiHi Oynu crnpoOM HOPMAaTUBHOTO BH3HA-
yeHHst noHATTs ['K y HU3LI 3aKOHONPOEKTIB, >KOJCH 3
SIKMX, HA IAHUI Y9ac, TaK i He O0yJI0 CXBaJICHO.



[ |
EESY |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(45), 2019 65

HaitnoBimmM cepen 3apeectpoBanux y Bep-
xoBHi# Pani Ykpaian 3axononpoekTis mozo ['K e mpo-
exT 3V «lIpo rpomMansHCHKHI KOHTPOJIb 32 TisSUTEHICTIO
OpraHiB Biamy, iX IMOCAIOBHUX 1 CITy)KOOBUX 0Ci0» Bif
07 cepmast 2018 poky peectp. Ne 9013, y stkomy 3ampo-
MIOHOBaHO TEPMIiH «TPOMAaSHCHKUI KOHTPOIBY, IO €
JOCHTh CHOPIJHEHHM JI0 KOHTPONIO TPOMAACHKOTO.
I'pomansHChKHiT KOHTPOJIB — O11HA 3 (HOPM 3IHCHEHHS
BJIaJM HapOJIOM, IO IoJIsrae y 6e31mocepeJHbOMYy KOH-
TpoOJIi TpOMajsiHaMH YKpaiHu, 30KpeMa rpoMajisiHaMu
VYKpaiHu — YieHaMH TOJIITHYHHUX HapTil, IPOMaIChbKUX
00’eiHaHb, IHIIUX IHCTUTYTIB T'POMaJSHCBKOIO CycC-
ninecTBa (Cy0’€KTH TPOMaJSTHCHKOTO KOHTPOIIO), 32
JSUTBHICTIO OPTaHiB BIAJH, X IIOCAJOBHX i CITYyKOOBUX
0ci0 i3 3aCTOCYBaHHSIM ITUMH Cy0’€KTaMH 3aX0iB TPO-
MaJITHCHKOTO CIIPOTHBY B pa3i HEBUKOHAHHS a00 HEHa-
JIeXHOTO BUKOHAHHS OpraHaMHM BIIAJAH, 1X TOCATOBHUMHU
1 CIIy’>kOOBIMH 0co0aMH BHMOT aKTiB 3aKOHOJABCTBA.
IIpaBamu, nepenbaueHIMH IIUM IPOEKTOM 3aKOHY, KO-
PHCTYIOTBCSI TaKOXX 0coOM 0e3 rpoMajsiHCTBA Ta 1HO-
3eMHI TPOMAJISIHU, K1 Ha 3aKOHHUX ITi/ICTaBax mnepedy-
BalOTh B YKpaiHi, SIKIIO iHIIE HE BCTAHOBJICHO 3aKO-
HaMH YKpaiHM 4YM MDKHapOJAHHUMHU JIOTOBOPaMH
VYxpainu, 3roja Ha 000B’3KOBICTh AKHX HaJaHa Bep-
xoBHOM Panoro Ykpainu [12].

I'pomansgHCEKHI CLIPOTHUB — IPaBO Cy0’€KTIB Tpo-
MaJITHCHKOTO KOHTPOIIIO BHCJIOBUTH B MHUPHiH (opmi
myONigHy HE3roxy 3 pilIeHHAMH abo IisMH OpraHiB
BJIa[H, X MOCAJOBUX i CIYK00BHX 0Ci0, BUMaratu Bif
HHUX HaJIe)KHOTO BHUKOHAHHS BUMOT aKTIB 3aKOHO/AB-
ctBa [12].

Ha Ham norssin, 3aciiyroBye Ha yBary, sik IpH-
KJ1aJ] IOCUTh BY3bKOTO ITiixoay 1o po3yminns 'K, npo-
exT 3Y «IIpo rpomajacekuit KOHTpOIb» Bif 13 nucTo-
nana 2015 poky peectp. Ne 2737-1 (moormparibOBaHHii).
Moro aBropu BusHauaoTh ['K 5K CyCHibHY MisIbHICTb
TPOMAJICBKUX  O00’€IHaHb, IIPEIMETOM  SIKOi €
3IIACHEHHS HaIJIAIY 32 BiIMOBITHICTIO MisSUTBHOCTI Op-
TaHIB JIep>KaBHOI BIIaJH, OPraHiB MICIIEBOIO CaMOBPS-
JTyBaHHSI, IX IOCaIOBHX 1 ciryk00BuX 0ci6 KoHcTuTytii
Ykpainu, 3akoHaM YKpaiHH, IHIIMM HOpMaTUBHO-TIPa-
BOBMM aKTaM Ta 3a JOTPUMaHHSIM HHMHU AEpiKaBHOL
nuciumutiaug [10].

Ilig JepaBHOK MUCIHMILIIHOK PO3YMIETHCS
TOYHE 1 HEYyXWJIbHE JOTPUMAHHS 00’ €KTaMH TPOMAJICh-
KOTO KOHTPOJIFO BCTAHOBJICHHX 3aKOHO/IABCTBOM ITpa-
BUJI TIOBEIiHKH, MIiSUTBHOCTI, CTOCYHKIB, TOCAJOBHX
000B’5I3KiB, @ TAKOXK CBOE€YACHE 1 y TIOBHOMY 00Cs131 BH-
KOHAaHHS HUMH JIEp)KaBHHUX 3aBJaHb 1 3000B’d3aHb, B
TOMy uucii (OpMyBaHHS Ta BUTpayaHHS OIOJUKETIB
komriB [10].

Bimpir mupoxe i, Ha HAII OIS, OJIMKYE JI0 CYT-
HOCTI JIaHOTO CYCHiJBbHOTO sBUINA BH3HaueHHsA ['K
Mictutecsl y mpoekti 3Y «IIpo rpomManceKumii KOH-
Tponb» Bif 14 kBitHa 2014 poky peectp. Ne 4697,
3rigHo 3 kUM 'K — misimpHICTH Cy0’€KTIB rpoMaacCh-
KOTO KOHTPOJTIO 3 HATJISILy, TEPEBIPKH Ta OLIHKH JisUTh-
HOCTi 00’€KTiB TPOMAJICHKOTO KOHTPOJIIO Ha MPEIMET
BIAMOBIAHOCTI TaKOi MisUIBHOCTI BUMOraM, BCTAHOBJIE-
HHMM 3aKOHO/IaBCTBOM Y KpaiHH, Ta CyCIUJILHUM iHTEpe-
cam [11].

Cy6’exramn 'K mMoxyrp OytH: iznuni ocobwu;
TpOMaJChKi 00’ €IHAHHS, CTBOPEHI BiMOBITHO IO Aa-
Horo poekty 3V «IIpo rpomanceki 00’ eTHAHHS; TPO-
MaJCBbKi oOpraHizamii 3 KOHTPOJIO 3a [isSUTBHICTIO
Cy0’ekTiB  BIagHUX  IOBHOBaXXECHb,  CTBOPEHI
BiJINIOBiTHO IO BUMOT IFOTO NMPOEKTy 3aKOHY; HeIep-
*aBHi opranizamii [11].

O6’exramu 'K MoxyTh OyTH: opranu aep:xaBHOI
BJIaJI; OPTaHK MICLIEBOTO CaMOBPSIyBaHHS; JIepKaBH1
1 KOMYHaJIbHI TIIPUEMCTBA, YCTAaHOBH, OpraHizalii ta
IOpUAMYHI 0COOM, YacTKa JIEpiKaBH Y CTaTyTHOMY
(GOHI SKUX I’ ATICCAT BIJCOTKIB Ta OULTBIINE; 3aKIaIH
OCBITH Ta OXOPOHH 370pOB’sl IPUBATHOI (JOPMU BIIaC-
HOCTI; poOoTOoMaBIli; (i3UdHI Ta IOPUINIHI 0cOOH — OT-
puMyBadi OIOPKETHHX KOINTIB; 0cOoOH, IO 3aiiMaloTh
JOMIHyIOUE€ UM MOHOIIOJBbHE CTAHOBHUINE HA PUHKY;
¢i3ngHI Ta IOPUIUYHI 0COOH, SKI IMPONAIOTH TOBAPH,
BHKOHYIOTH POOOTH, HaNalOTh TOCIYTH; (Gi3W4HI Ta
FOPUINYHI 0COOH, TiSUTbHICTh SIKUX MAa€ BIUIUB Ha CyC-
MiTbHI IHTEPECH B YaCTHHI 3a0pyIHEHHS JOBKIJLIA,
MIPOTUIIOKEXKHOI OE3IeKH, CaHiTapHO-eIiAeMioNorii-
HOI Ta pajianiifHoi cuTyanii, 6e3MeKu XapuoBHX IPO-
JYKTIB Ta 1HIIUX (DAKTOPIB, 1110 HETATUBHO BILIMBAIOThH
Ha 0e3reKy okpeMux (isn4HuX 0ci0, MEIIKaHIIiB Hace-
JICHUX TYHKTIiB, BHPOOHWYHUX, )KUTIOBUX, COIIaTbHIX
a0o KynpTypHUX 00’ €KTiB [11].

Ha namry nymKy, camMe OCTaHHE 3 HAaBEICHHX
BH3HAYCHb HAHOJIDKYE BiAIMOBINAE CYTHOCTI IMPaKTHU-
HUX TIPOLIECIB, SKi TPUBAIOTHh y Taly3i OXOPOHH 3I0-
POB’st Ta, 30KpeMa, y ii ¢papManeBTHIHOMY CEKTOpi 3-
npuBoay 'K 3abe3neuenns sikocti JI3, nepenycim, Ha
eTanax peajizamii i MEIUYHOrO 3aCTOCYBaHHS, IO
HiITBEPIKYETHCS YUCENbHIMH TPUKIIAJIAMH 3 BiJIKPHU-
THX Jpkepen iHdopmaunii [8; 18; 19].

Ocob6muBuii intepec cy6’extiB 'K mo 3abesme-
4yeHHs skocTi JI3 came Ha eTamax peaJi3aiii Ta MeIud-
HOTO 3aCTOCYBAHHs, Ha HAIll ITOTJISL, 3yMOBJICHHIA HA3-
KO0 YHHHUKIB. [lo-Tiepie, eramu pearizarii Ta MeIud-
HOro 3acTocyBaHHS JI3 € HalOLIBII HAOTMKEHUMH JI0
IIMPOKHUX BEPCTB HACEIICHHS, a BiIOBITHO, 1 HAHOLIBII
3pO3yMUIHMH Ta OYSBUIHUMHY JUIs 3aiicHeHHs ['K.

ITo-npyre, cy6’exram 'K, 3a 3araapHuM mpaBH-
JIOM, JOCUTH HEMPOCTO MOTPAIUTH Ha TEPUTOPIIO 1 B
OPUMIIICHHS, JIe 3MIHCHIOETHCS, HAMPHUKIIAI, PO3pOOKa
gy BUpOOHUIITBO JI3, a 3HaUHA YacTUHA TEPUTOPii Ta
MPUMIIIEHp AaNTeYHUX Ta JiKyBIBHO-TIPOQITaKTH-
Hux 3akiafiB (JI[I3) Oyap-skux ¢opMm BIAacHOCTI, 3
SKUMH ~ Oe3[ocepelHbO IIOB’s3aHa  peaiizamis Ta
Menu4uHe 3acTocyBaHHs JI3, € 3a cBOIM IpaBOBUM pe-
KMMOM 3arajibHOJIOCTYITHOIO, III0 CYTTEBUM YHHOM I10-
nermrye I'K.

[To-Tpere, BENMKOTrO CYCHIIBHOTO pPE30HAHCY,
SIKMH BUCTymae crumynoM i cy6’exriB 'K, HaOyBa-
I0Th SIK CIIPaBH PO HPABOMOPYLICHHS, Y TOMY YHUCI
PO 3ITOYHHH, MOA0 00iry danscudikoBaHmx un 3a60-
porenux JI3, BusBIeHI cy0 €kTaMH Jep>KaBHOTO KOH-
TPOJIIO Ta MPABOOXOPOHHUMHU OpraHaMH, iH(OpMAIiio
PO sIKi po3MOBCIOKYIOTh 3MI, Tak 1 myOivHI eTHyHi
MIPOCTYIIKK MPOBI30piB (JIiKapiB) HA POOOUUX MICLAX
Iij] 9ac B3a€MOJII 3 KilieHTaMu (TAI[iEHTaMK) B anTey-
Hux 3akianax yu JIII3 momo akocTi TUX uu iHmux JI3,
mpo siKi iHQOpMAaIls pPO3MOBCIOKYETHCA MUITXOM
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MI’KOCOOHMCTICHOT KOMYHIKAIlii KJI€HTIB (MAI[IEHTIB) Y1
yepes colianbHi Mepexi.

Buxonsun 3 BUIE HaBEJEHOTO, IPONOHYEMO
HaCTyIIHE aBTOpCbKe BU3HaueHHA NoHATTA 'K 3a 3a-
OesneuenHsM skocti JI3 Ha eramax ix peamizamii i
MEIUYHOTO 3aCTOCYBaHHSI.

Binmosigno, I'K 3a 3a0e3meuennasm sxocti JI3 Ha
eTamax ix peainizallii i MEIUYHOTO 3aCTOCYBAHHS CIIiJ
PO3YMITH SIK 1HILIATUBHY IisUTbHICTH cy0 ekTiB 'K 3
MOHITOPUHTY, HAarJsy, MEepPeBIpKH Ta OLIHKH JisUIb-
HOCTI anNTEe4YHUX Ta JIKYBAIbHO-NPOQUIAKTHYHUX 3a-
KJIamiB yciX (opM BJIACHOCTI, a TaKOX IX MOCATOBHX
oci0, mono 3abesneuyeHHs sxocti JI3 Ha mpeamer
BIAITOBIIHOCTI TaKoOi AISJIILHOCTI BUMOTaM, BCTaHOBJIE-
HUM 3aKOHOJABCTBOM YKpaiHU, MIKHAPOIHUMH CTaH-
JapTaMH Ta HaCTaHOBaMH, NPOQPECIHHUMI €THIHUMH
HOpMaMH, Ta CYCIIIIBHAM iHTepecaM IIoao 3abesrre-
YEeHHsI HACEJICHHS SIKICHUMH, BHCOKOE()EKTHBHUMH Ta
6e3neunnmu JI3.

Cy0’extu 'K MaroTh cBOT 0COOJIMBOCTI, SIKi TTOJISA-
raloTh y HEOJHAKOBUX MeXax Ta 00Csi31 KOHTPOJIOI0-
YOro BIUIMBY, HEOJAHAKOBOMY 3MICTi KOHTPOJBHOI
JUSUTBHOCTI, IOPUIUYHUX HACHIIKaX 3AiHCHIOBAHOTO
KOHTpOJIt0. Pa3oM 3 TMM, MiXk HUMH iICHYye HEpPO3pUB-
HHHM B3a€MO3B’SI30K, 3aCHOBAHHI Ha CIIUIBHUX IJIAX,
MPUHIAIAX, 00 €KTi KOHTPOJBHOI MISUIBHOCTI, IO B
CBOIO Uepry 3a0es3meduye €mHICTh 1 IIICHICTE Me-
XaHi3My KOHTpoo [6, c. 16].

Cy0’extu 'K Bm3Hawarotbcs mo-pizHOMY. OnHI
TEOPETHKH PO3MINPIOIOTH KOJIO CYO’€KTIB 1 po3risaa-
I0Th NapJIAMEHTCHKUI KOHTPOJIb 1 KOHTPOJIb HOJIiTHY-
HUX TApTiil 32 JePKAaBHOIO MISUIbHICTIO K PI3HOBH/
I'K. THii 3ByXyHOTh KOJIO Cy0 €KTIB J10 TPOMaJIsH Ta 1X
00’€HaHb, a TaKOXX I1HO3EMI[iB, SKi Ha 3aKOHHHX
mijicraBax nepeOyBaroTh B Kpaini [3].

[TapmamMeHTCEKMIT ~ KOHTPONb Ta  KOHTPOIb
MOJITUYHUX TApTii 3HAXOJUTHCS 11033 MPEAMETOM Ta
METOI0 JaHOl poOOTH, OCKIIBKU BKa3aHI Cy0’€KTH, 3a
3araJbHUM MPaBHIIOM, He 3aiicHIOTh [ K momo 3a06e3-
neyeHHs sikocTi JI3 Ha eTanax peanizarii Ta MeIMIHOTO
3aCTOCYBaHHS y OKpEMHUX alTeuHHX 3akianax, JII13 an
iX Mepexax, 30Cepe/DKyIOUNCh Ha OiIbLI 3araJbHUX
HarpsMKax JisuibHOCTI. Y (OKycCi HaIoi yBaru 4jaeHu
IPOMaJITHCHKOTO CYCHUIBCTBA Ta TPOMAJIChKI IHCTHUTY-
1ii, sxi 6e3mocepeanno 3amistHi y akmisx ['K momo 3a-
6e3meuenHs skocti JI3 Ha BKa3zaHMX eTamax iX >KHT-
TEBOTO LIUKITY.

Bupaerscs caymHoo xiacudikamist cy0’exTiB
TPOMa/ICBKOT0 KOHTPOJIIO Ha JBI HiATPYIH — OpraHi3o-
BaHy Ta HEOpraHi30BaHy I'POMaJICBKICTh [6, c. 12].

I'pomanceki GopmyBaHHS sIK cy0’€KTH OpraHi3o-
BaHOI T'POMAJICBKOCTI MAalOTh Pi3HY METy, 3aBJIaHHS,
piBEeHb MOBHOBaXXEHb, TEPUTOPIIO TisUTLHOCTI, ITPOTE 1X
COLIANBHO-TIONITHYHE MPU3HAYEHHS [TOJISTa€E HacaMIIe-
penl y TOMy, LIO BOHM JOINOMAaraimTh JIOISIM Y
pO3B’s13aHHI TPOOIEM MOBCAKIEHHOTO XKUTTS, BiAKPH-
BaOTh MIUPOKI MOKITMBOCTI JJIsl BUSIBJICHHSI CYCITITBHO-
MOJIITUYHOI iHIIIaTUBH, 31HCHEHHS (QYHKIIH caMOBpsI-
IyBaHHs [6, c. 12].

[Tix HeopraHizoBaHOIO TI'POMAJICHKICTIO IIPOMO-
HYETBCS PO3YMITH OKpEMHX IPOMaJIsiH, 0cid 6e3 rpoma-
JITHCTBA, 1HO3EMHUX TPOMAJISH, SIKi HE MOETHAHI MiXK

co0o10 y Oyb-sIKi opraHizauiiiai pOpMH i IpeCTaBIIs-
IOTh BJIACHI iHTEpecH a00 00’ € THYIOTHCS CUTYAIIITHO —
CIIITBHI 1HTEpECH JXUTENIB, KOPHUCTYBadiB, BHOOPIIIB
Tomio [6, c. 16].

Ipoext 3VY «IIpo rpoMaasHCBKHI KOHTPOJH 32
JSUTEHICTIO OPTaHiB BIIAAM, 1X TOCaJOBUX 1 CITYKOOBHX
oci6» Bim 07 cepmusa 2018 poxy peectp. Ne 9013
MICTUTh JIOCUTb OpHIIHAIbHE BU3HAYCHHS KOJa
Cy0’€KTiB JaHOTO BU/Ly KOHTPOJIIO, OAAI0YH HOTO Ye-
pe3 BU3HAUCHHS 1IpaBa, a caMme: PaBo Ha IPOMaJISTHCh-
KHH KOHTPOJIb € OTHUM 3 OCHOBOIIOJIOXKHUX TPOMa/IsIH-
CBHKHX IIpaB, K€ pealli3yeThcsi 0c00010 Oe3rocepeHbo
a00 uepe3 MiATPUMKY UM Y4acTh Y AiSTIBHOCTI MOITHY-
HUX TapTif, TPOMAACEKAX 00’ €IHAHb, IHIINX IHCTH-
TYTiB TPOMaJSTHCEKOTO CYCIIUIBCTBA, 3aBAAHHSIM SKHX,
30KpeMa, € 3[IHCHEHHS TI'POMAaJSHCHKOTO KOHTPOIIO
[12].

ABTOpHU yxe 3ragyBanoro npoekry 3V «lIIpo rpo-
MaJICbKHI KOHTpOJIb» Bia 13 muctomama 2015 poky
peectp. Ne 2737-1 (moompaiboBaHHil) MPOMOHYBAJH,
Ha Halll MOTJIs/I, HeOOIPYHTOBaHE 3BYKEHHsI Cy0’ €KTIiB
I'K 1o rpomanchKux opraHizaiiii, CTBOpEHHUX caMme st
npoBeaeHHs 'K, nmpo mo mano 6yt 3a3HadeHo y ix
CTaTyTax, a y cKiiaJi Hux cy0’ eKTiB 000B’SI3KOBO MaJo
OyTH HE MEHIIIe ABOX IPOMAaIChKUX excrepTis [10].

Jlo TpOManChKHX CKCIepTiB NaHWA MpPOeKT 3Y
BHCYBAaB TLIbKH OpTaHi3alliiiHi BUMOTH — IIe Mayu OyTH
ocobu, mprU3HaYeHi KepiBHUM opraHoMm cy0’ekra 'K,
Ha SKUX MOKJIAJIal0ThCS 000B’SI3KM 3 OpraHizallii Ta 3a-
O0esmeuenns mpoBeaeHHs [K  [10].  Komgamx
KBaNi(iKaifHUX, MOPaJIbHO-€TUYHUX, PErmyTaliiHIX
YH IHIIIAX BUMOT JI0 TPOMAJICHKHIX €KCIIEPTIB y JAHOMY
HPOEKTI He 3a3Ha4YEHO.

HaromicTb, npaB 1miofo 3AiHCHEHHs OyIb-sKOTO
I'K y 3a3HaueHoMy npoekti 3Y 1o30aBjieHo Takux oc-
HOBHHUX CY0’ €KTIB T'POMAaASHCHKOTO CYCIHIIBCTBA SIK
TOJITHYHI MapTil; peNiriiHi opraHi3amii; HeIiImpueM-
HUIBKI TOBAPHCTBA, 1110 YTBOPIOIOTHCS aKTaMH OPTaHiB
Jiep’KaBHOT BJIajIM, IHIINX JIep)KaBHUX OPTaHiB, OpPraHiB
Brnanu AP Kpum, opraHiB MicIIeBOTO CaMOBPSITyBaHHS;
acoriaiii opra”iB MiCIIEBOTO CaMOBPSIyBaHHS Ta iX
JOOpOBLIBHI 00’€JHAHHS; CaMOPETYJIiBHI OpraHizauii;
oprasizaiii, siki 31iHCHIOIOTh TpodeciiiHe caMOBpPsy-
BaHHS; HEMANPUEMHUIIBKI TOBAPUCTBA, SKi HE € TPo-
MaachkuMu 00’ emHanHsAMu [10].

3BaXkaloul Ha Take HEOOIPYHTOBAHE 3BYKEHHS
kona cy6’extiB 'K Ta iHII HEqOMiKM JAHOTO 3aKOHO-
MIPOEKTY, BBAKAEMO IJIKOM OOIPYHTOBAaHUM HOTO
3HATTA 3 po3rany 01 nuctonana 2016 poky.

Ha cporonni y ¢apmaneBTHyHii Hayli He CKIia-
JIOCSL yCTaJIeHUX MiAXOiB a0 kiacudikamii cy6’ekTiB
'K 3a 3abesmedenHsM skocti JI3 Ha eramax ix pe-
anmizauii i MexnaHorO 3actocyBanHs. [Ipore mpakTuka
pobotu anteunnx 3aknamiB Ta JIII3 Bkazye Ha Te, 10
HalaKTUBHIIIMMH TPOMaJCbKHMH KOHTpOJIEpaMu 3a-
6e3medenHs skocTi JI3 BUCTYMalOTh pi3HOTO POAY Ipo-
Mazceki opranizanii (I'O) — nepexycim, e npodeciiiai
(dapmarneBTHUHI criyiky Ta acorianii, 'O mariedTiB Ta
3axMUCTy IpaB cnoxwuBadi; 3MI Ta rpomaznceki ak-
THBICTH.

Tak, 3riJHO 3 pe3yJbTaTaMy COLIOJIOTIYHOTO J0-
CIIIJDKCHHS, TIPOBE/ICHOTO JIbBIBChKOIO KY «lHCTHTYT
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mictay crisibHO 3 TOB «YkpaiHChbKUii IEHTP BUBYCHHS
rpomazncekoi gymMku «ComioiHGopm» ypoaosx 4 cep-
mH — 25 Bepecus 2018 poky, cepen 170 rpomaacbkux
akTuBicTiB (wreHiB pisHOMaHiTHUX [O) y 3axigHii
Ykpaini, 30kpeMa i3 JIpBiBChKOi, PiBHEHCHKO1, BommH-
cekoi, UepHiBenpkoi, TepHOMiNbCHKO1, 3aKkapHaTchKO1
ta IBano-®PpaHKiBCchKOI 00macTeit [2, c. 4], Oymo Bu3Ha-
yeno, 1o 22 % I'O 3aiiMaroThCa 3aXHCTOM COL{aIbHO
BpaznuBuX rpyi, 21 % I'O — 60poTe6010 3 KOPYMLi€Er0
Ta xabapuuureoM, 7 % 'O — 60poTH00FO 3 HAPKO-, aj-
Ko3aliexkHOCTsIMH [2, c. 16]. 3po3ymino, mo BkazaHi
HaInpsMH AiSTIBHOCTI € JOCUTH HMIMPOKHMH, IPOTE B X
Meskax 3auikaBintoloTh 'O i anrexu Ta JII13 mopo 3a-
6e3neuenHs sikocTi JI3.

B. bBokmar ta A. IlaBieHKO BKa3ylOTh, WIO
¢yaxmionyBanas ['K y neMokpaTtnaHOMY CYCIiITBCTBI
MOJXKE PpO3TIIAATHCA SIK IJICCIIPSIMOBAHUHN 1 HNi€BU
BIUIMB COIaJIbHUX CY0 €KTIiB, TOJIOBHHUM 3 SKHX € TPO-
MaJICbKMH aKTHBICT, SKOMY MAalOTh CTBOPIOBATUCS
HeoOXi/THI YMOBH AJIsl caMopeaizalii TBOpYOoro NoTeH-
miany. 3 aktuBizaiiero ['K mocumoeThest BILUIUB rpoMa-
JSIHCHKOTO CYCIIJILCTBA Ha BC1 chepu KUTTEAISIIBHOCTI
cycminbcetBa [1, ¢. 63].

B VYkpaiHi icHye HOCTaTHHO PO3BHHEHE 3aKOHO-
JIABCTBO, SIKUM BCTAHOBJICHO IOPSIOK CTBOPEHHS Ta
ISUTBHOCTI TPOMAJCBKUX OpTraHi3aliif, 3aco0iB Maco-
BOI iH(OpMAIIii Ta iHIINX IHCTUTYTIB TPOMAASHCHKOTO
CYCHIJIbCTBA PI3HOTO poxy. Y TOH ke dac, came Io-
CTaTh TPOMAJCHKOTO AaKTHBICTAa € HAMOLIBII HEBU3HA-
YEHOI0 K 3 MPaBOBOi, TaK 1 3 €THYHOI TOYKH 30Dy,
OCKIJIBKM JKOJJHOTO 4YiTKOTO HOPMAaTHUBHOTO BH3HAa-
YEHHs IMOHSTTS I'POMAJICKOr0 aKTHUBI3MY 4YH IpaBo-
BOTO CTAaTyCy 'POMaJICbKOI0 aKTHBICTa y YUHHOMY 3a-
KOHOZaBCTBI YKpaiHM HE MICTUTHCS, a MIOAO0 MO-
palbHO-€TUYHOI  OIIHKM  SIBUIIA  BITYM3HSHOT'O
TPOMAJICBKOTO aKTHBI3MY, TO BOHAa Ha0yjia IOCHTh
HEO/IHO3HAYHOTO XapaKTepy, 10 BTUIIOETHCS Y YHCIIe-
HUX KPUTHYHHUX ITyOJNiKaIlisxX Ta, HaBiTh, Y HEOIHO-
3HAaYHUX 3aKOHOJABYHMX iHilliaThBax [4; 9; 15; 16].

BucnoBku i npono3uuii. Takum yunoMm, 'K 3a
3a0e3neueHHAM skocTi JI3 Ha eramax ix peamizamii i
MEIUYHOTO 3aCTOCYBaHHS CJiJ{ PO3YMITH SK iHiIlia-
TUBHY JisIbHICTH cy0’ekTiB 'K 3 MOHITOpHHTY,
HATJSILY, IEPEBIPKHU Ta OLIHKHU TISUTbHOCTI alITCUYHUX Ta
JKyBaJbHO-TIPODITAKTHYHIX 3aKIadiB  ycix Gopm
BJIACHOCTI, a TAKOX X I0CaJ0BUX OCI0, 11010 3a0e31e-
yeHHS skocTi JI3 Ha mpeaMer BiAMOBITHOCTI Takoi
JISUTBHOCTI BUMOT'aM, BCTAaHOBJIEHUM 3aKOHOZABCTBOM
VYKpaiHu, MDKHapOJHUMH CTaHJapTaMU Ta HACTaHO-
BaMH, Ipo(heCiHHUMH ETHYHUMH HOPMaMH, Ta CYCITLIb-
HUM IHTepecaM INOJO0 3a0e3NedeHHs HaceJeHHS
SIKICHIMH, BUCOKOS(EKTUBHUMH Ta Oe3neyHumu J13.

Ha nannii yac y gapmaneBTuyHii Hayli He cKia-
JIoCsl yCTaNeHUX MiAXoiB Mo kimacupikamii cyd’exTiB
I'K 3a 3a6e3nedenHsM sikocti JI3 Ha eramax iX pe-
amizanii i MeguYHOTO 3acTocyBaHHs. [IpoTe mpakTHKa
poboTu anTeunux 3akianiB ta JIII3 Bkasye Ha Te, 110
HaWaKTUBHIIIMMH TPOMAJICHKUMH KOHTPOJEpPaMH 3a-
6e3neueHHs sKocTi JI3 BUCTYNAlOTh Pi3HOTO poay rpo-
MmaJicbki opranizauii (I'O) — nepenycim, e npogeciiini
(hapmaneBTHYHI criiiky Ta acouianii, 'O namieHTiB Ta

3axuCTy IpaB cnoxwuadi; 3MI Ta rpomaznceki ak-
TUBICTH.

Bkazane BuMarae inTeHCH}IKaIlil MOMTYKiB ONTH-
MaJIbHUX TIPaBOBHX Ta CTUYHHAX MEXaHI3MIB B3a€MOJI]
Ha POOOYMX MICISIX TPOBI3OPIB (JIiKapiB), 3 OIHOTO
00Ky, Ta pi3HOTO POAY MPEICTaBHUKIB TPOMAICHKOCTI
(mepemyciM — rpOMaaChKUX aKTHBICTIB) SIK CyO’€KTiB
I'K 3a 3abesmeuyeHHsM skocTi JI3 Ha eramax ix pe-
amizanii i MEMYHOTO 3aCTOCYBaHHS, 3 1HIIOTO OOKY.
3a3HaveHi MUTAaHHS € MEPCIEKTUBOIO /IS [T0JaJIbIIOTO
HaYKOBOTO MOIIYKY.
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