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NEPENIK
YMOBH]4X NO3HAT{EHb TA CKOPOqEHb

Bignoaigro Ao [54 - 84], a AaHifr poOori anropucraxiraxi yMoBHi
no3HaqeHH9 Ta cKopoqeHHR.

- Br43HaqeHa n poqeAypa aBroMaTuqHoi KnacHQi Ka Llii.
- aKTnBHr{ft eneMeHr, nxrfi aignoaiflae susHaqeHifi Ay3i lM.
- rno6anbHLlfi anropurm ynpaBniHHe lMC, nopogxyBaHuil

aignoeiguoo l-3.
- rflo6anbHa saAaqa ynpaBniHHfl lMC, nopo4xryBaHa

ahnoeiAFroro l-4.
- rflo6anbHa cucreMa ynpaaninun, nra peanioye ai4noaigxrfi I-A

B iepapxiqHo oprtrHboaaHifi lMC.
- rno6ansna qinu Synrqionyaannn lMC.
- Byr3HaqeHa ixxexepna Mepexa, posrnsgyBaHa Ha oAHoMy piaxi

iepapxil, Eea euginenxs e Nifi iepapxivnoi crpyrrypkl.
IMC - Bt43HaqeHa inxenepna Mepex{Ha chcreMa, f,Ka Mae iepapxivxy

opranisaqio (crpyrrypy)
JIA - noxanunufr anropklrM ynpaaninnn ersHaqeHoto flM,

nopoAXyBaHHfi eignoahHoro Jl3.
,13 - noKanbHa 3aiqaqa ynpaaninxn Bh3HaqeHolo IIM, nopo4xyaana

aignoaignon JIL{.
IIM - Br43HaqeHa noKanbHa Mepexa neBHoro pisnn iepapxii, rorpa

BxoAr4rb nx nigcncreMa rqo cKnaAy iepapxivno opraxisoaanoi
tMc.

,lCy - noranbHa cucreMa ynpaBniHHn Br43HaqeHorc J1M, sxa peanisye
ei,qnoeiAHilfi JIA.

nq - noKaflbHa qinu QyurqioHyBaHHs aiqnoeiAFroi IlM.
MK - laaricrpanunufi xanan 3poruyBaflbHo'[ cilcreMr4, sruil e

oKpeMhM Br4 naiqKoM M M iepapxiv Ho opra HisoBaHoli I MC.
MM - ruaricrpansHa Mepexa, srca e IIM xailerqoro piann iepapxii s

iepapxituo opraxisoeanifi lMC.
HM - He,rirri MHoxi4Hr4._ 

4HJIP - neqirxuft nori''{Huft perynrrop.
On - oneparrBHa naM'f,rb xepyovoi EOM.
nK - nepcoHaflbnnfi xoun'orep.
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nnn - naxer npuKna,qHux nporpaM, nxi peani3yrorb BilsHaqeHy
nporpaMy MepexHoi onrnruisaqii.

CUn - BusHaqeHfii cnoxueaq qinuoeoro npogytoy.
nE - nacugFrLrfi eneMeHr, nruil ai4noaigae afisHaqenifr 4ysi lM.
PM - poenoginuHa Mepexa, sxa e IM Huxt{oro piann iepapxii

eignocxo Ao MM iepapxivno opraHiaoeaHoi lMC.
MCUfi - Mepexa cnoxmeaqie l-lFI, nxa e PM nalnuxqoro piexn iepapxii

iepapxiv no opraHisoaanoi lMC.

Un - qinsoaufi npogyr$ (eoga), Anff rpaHcnopryBaHHs sKoro 3

HacrynHuM nepepo3noAinon,t uix oKpeMIMr4 Cl-[[l nprasnavexa
po3rnflAyBana lMC.

yJlA - yHieepcanuuufi noxanurnft anroprrna ynpaeninnn Bu3HaqeHorc
JlM, nopo,qxy aanaia ei,qnoei4Frolo Yfl 3.

yflCy - ynieepcanuHa noKanbHa cucreMa ynpaaninnR, nxa peanisye
YIIA y aianoeinHifr JIM.

BCTyn

", Bignoei.qxo,qo 124,30 - 33, 62, 74, 1A8, 111, 114, '136], qepe3

Hlhuxocri pe.qy xaparrepHux Bnacrr4Bocrefi ra oco6nraocrefr, Hxunltr,
lgftpeMa, e rari:

r $ynxqiouanbHe npu3HaqeHHR;
o rononoriqHaorpymypa;
o uoAeni noroKopo3noginis;
r gaAaqi, MeroAH Ta aflropfiTMu ynpasniuur;

&igfetrn cinscsxorocnogapcbKoro BoAonocraqaHHs, a raKox
ipouyaanuni cucreuu Moxyrb 6yrra ei4xecexi Ao r<nacy iepapxivno
lpfarigoeaxux inxeuepHnx MepexHux cr4creM (lMC). Ha ocHoei ananisy
Efiyn.{tax ra npoeKroBaHux IMC uoxna spo6rtla BrcHoBoK, u.lo raxi
&'errn Moxyrb 6yru geronanogoaaHi Ha neBHt,tM qilHoM ssaeMoeanexHi
It.maelaoginqi r,aix co6oro e npoqeci fiyurqionysaHHn oKpeMi noxanuni
fffpexi (JIM) pisnoro piann iepapxii. flpur qboMy peanuxi IMC na
ffirrqoruy pieni iepapxil nr IIM micrsru naaricrpanuni ruepexi (MM), Ao
ilflx niAxnro,{eHi flM 6inuu.r H143bxoro pisxn iepapxii - poenoginrxi
*fpexi (PM). .Qo PM nepegocraHHboro piann iepapxil nigrnrcueni PM
lflf,nuxuoro pienn iepapxii - rrnepexi cnoxuea.{ie qinuoeoro npoflyrffy
(MCLln) ,[o Hnx 6esnocepegnuo nigrnnveni cnoxueaqi qinuoeoro
FpoAyrry (Cqn), uJo sAir,lcFilororb y ni4cyury cnoxr4BaHHn qinuoeoro
EDUymy (qn) - eoAn, is po3rfieAyBaHoi iepapxivno opraxieoaanoi IMC
ffi, z+, tso1.
* OynxqioHarrbHr4u npusHaqeHHeM MM e cnoxuBaHHs qn is

#xiultix crocoBHo IMC gxepen, fioro rpaHcnopryBaHHs ra nepepo3-
ffif,in uix PM, nigrnrcveHuMr4 Ao pmrnegyaanoi MM.
. <DyurqioHanbHLrM npn3HaqeHHnu PM e cnoxilBaHnn t-l[I ia MM, Ao
lOI niflxnpqena po3rflsAyBaHa PM, fioro rpaHcnopryBaHHs ra
ilpepoanogin uix MCqn, ni4xnovenuuu go ganoro PM.
'l OynxrlioHarrbHr4M nprsHaqeHHsrvr MCUI1 6 cnoxffBaHnn l-ll-l is PM,

AO nKoI ni4rnnueHa posrnqAyBaHa MCL{fi, fioro rpaHcnopryBaHHs ra
{tpeposno4in ruix CQI-|, nigKn}oqeHuMr4,qo AaHoT MCqn.
" BxacniAoK croxacrilqHilx sruir-r pexuuia cnoxrBaHHs Q[l oxpen,tunara

6Ul-l Ans crBopeHHfl npxnycn4Mr4x yMoB iXHboro Synrr-lionyaaHHe e

lllo6xi.qHop peanisaqin npoqecie oneparnBHoro ynpaeninnn IMC [7, 8,
10,20,25, 33, 37, 43, 49,77,81, 97, 1 13, 1301.



BisnoeiAFro.qo [54, 55, 58, 60, 69, 74,77,81, 136] iepapxivxa
gexorunosuqiR IMC sr o6'erra oneparr4BHoro ynpaaninnn nopogxye
AeKoMnmilqirc npoqecy oneparrBHoro ynpaaninnn IMC xa cyrynnicru
oKpeMilx floKanbHilx npoqecie onepar[BHoro ynpaaniunn, peanieoBaHilx
y eignoaignmx flM po3rnngyBasoi lMC. finn peanisaqii raxoro npoi.lecy
nepe46avaerucn BnKopHcroByBaru rno6anuuy cr4creMy ynpaeninnn
(l-CY) iepapxivHo opraxisoeaHoro lMC.

lepapxivua opranisaqin IMC sr o6'eKra ynpasninxn ra noB'flgana 3

Heo iepapxivHa 4exorunosiaqis npoLtecy ynpasninx; IMC nopoflxye
iepapxivny opraHisaqiro fcy, ulo peanisye ei.qnoaiAFu,li npoqec
oneparflBHoro ynpaanlnur [54, 55, 58, 60, 69, 74,77,81, 136].

AHanis xapaKrepHvrx BflacrurBocrefi ra oco6nusocreft peanuxrx JlM
sr o6'errie ynpaeninun, npoBe4eHhil aignoeigno 4o [63, 67,70), noKa3ye,
u.lo rari o6'eKrr xapaKrepusyrorbcF in$opnaaqifiHop HeBu3xa,qeHicro
(xenoeHororc in$opuaqii), necraqiouapnicro, croxacrilqHicrn, a raKox
cxnagnicrn ixnix MareMaruqHtax uo4enefi. Po3rnsnerrao srasaxi
BnacrfiBocri ra ocobnuaocri peanbHflx JlM, ulo, Bxo,qsrb rqo cuaAy
peanuHnx lMC.

1. HeeilsFraqenicru flM nx o6'erris ynpaaninna. Bona o6ynaoBfieHa
HenoBHoroo in$opruaqii flK npo o6'erru ynpaaninnR posrne.qyBaHoro
Kflacy, rar i npo goeHiuJr{e cepeAoBr4rl]e ixHboro Qyuxqionyeannn.
BrasaHa HeBr43HaqeHicru grnpqae tari acneKrr:

o crPYmYPHa HeB[3Haqenicru flM;
. napaMerpHqHa HeBu3HaqeHicru fiM;
. HeB1a3Haqenicru craHy o6'exrig ynpaaninns posrnFAyBaHoro

Knacy.
Taxa HenoBHora in$opruaqii o6yruoenena npamtaqHoo

Heruol<nfigicrlc npoBeAeHHr B noBHorray o6cnsi Ta peafibHoruy naacu.ra6i
qacy crpyrrypHoi ra napaMerprrqHol igexrN$iraqii, a raKox
inexrnQixaqii craHy IIM nx o6'erria ynpaeninnn [63, 67, 74]. Tarox
npaKTnqHo He ysBrrnerbce MoxnhBr4M spo6mru B noBHoMy o6cff3i
iAeuru$iraqirc ecix srrltinxNx ra naparr,terpia, u.lo Ha4arcrb icrorxi
s6ypnaanuHinii ua JIM sx o6'errn ynpaeniHnn [63, 67, 7A,741.

2. Hecraqionapuicru flM nx o6'errie ynpasninun. BoHa eKnlo,{ae
raxi acnerrr:

r crpYtcrYPna necraqionapnicru IM;
. napaMerphqHa uecraqioHapxicru JIM;
. necraqionapuicru craxy ob'errie ynpasniuHn po3rnnAyBaHoro

K,Iacy.

Crpyrrypna necraqionapnicru JIM o6yrraoanena auinoro ronono-
fhfot crpylffypt4 peanrnux JIM exacniAox ixsuoi peKoHcrpyKqii ra
pfitsurry [63, 67, 7A, 741.

:,. llapauerpurvHa necraqioxapuicru nM o6yn,toenena flK sr,riHoro

ilpaMerpiB, 3B'F3aHr4x ia pexoucrpyxqieo ra po3Bl4rxoM rlt4x flM, rax i

llfolo ixHbolo stvtixoo, u"lo Mae BWIAA renpexqifi y npoqeci
I$txqioxyeaxns o6'erria ynpaaninHs pmrnflAyBaHoro xnacy (rayxennn
tpl6onpoaogis, snaina ixHboi ruopcrrocri, snaina pycen raHanie enacni4ox
atilyreHHs) [63, 67, 70,741.

Hecraqionapnicru craHy JIM o6yuoenena raK[Myl suiHariar
npoqecie noAaqi Ll[l is soaxiuHboro cepe4oBrqa a6o flM arqoro piann
hpfpxn B pffirnngyaany JlM, a raKox npoqecie cnoxuBaHHn QII ie

FHrnHAyBanoi JIM ni4rnnueuuMr4 Ao nei IIM Hr4xqoro piann iepapxii a6o
Cqn, sri Maorb xapa$ep rex4euqifi y npoqeci Synxr-lionyaanxn
puuxuxllM.
,, Soxpenna, qe 3e'R3ano is ce3oHHr,rMn sMixaMta ganacig qn y

l$ttpognrx pe3epByapax, auinorc norpe6 y L{Il enacnigor cesonnilx sriliFt

t?fuMie nonHBy ra cnoxrBaHHs BoAi,r [63, 67, 70,741.

e 3. Croxacruqsicru IIM gx oO'effiie ynpaenixnn. BoHa srnrcqae rari
lEnsrrr:

o croxacruqnicru an,tiuu crpymypr JIM;
o croxacrr.{Hicru snaiun napanaerpia flM;
. croxacrkt.txicru srvrixta craHy o6'exria ynpaeninnn pmrne-

AyBaHoro Knacy.
Croxacruqnicru suriFu4 crpyKrypr peanbHrx JIM o6yuoafleHa eK

XlOflarum, 3B'n3aHhMr,1 3 ixHboro peKoHcrpyKqiero, roqFrtail Aeranunufr
ffi$ros f,Kr4x npaKTyrrrHo HeMoxnuer4fi, tax i eilxl,trHeHFinru aeapifruux

S.yaUif B npoqeci $ynxqioHyBaHHe o6'erria ynpaenixnn

FlfrnnayaaHoro Knacy [63, 67, 7 0, 7 41.

* ,Croxacruqxicru ouiuu naparraerpie flM obyuoenena qK

ffixacruqnicrn Sisr,tvur,rx npoqecie, tr1o sMir-rooru enacrrsocri ra
Iparrepucr[Kr,i oKpeMilx eneuexriB ra KoHcrpyxrlii peanbHux flM y
ip0qeci ixHoro SynrqioHyaaHHe, TaK i raxurrau iXnirrau auinanata, Rxi

Itrngani 3 peroHcrpyxqien ra po3Br4rxoM JIM, a raKox Bl4HtlKHeHHnM B

ffi aaapifrnr,rx curyaqift [63, 67, 70,74).

;r, Croxacruqnicru guixlr crany flM o6yruoenexa sK croxacrfiqnicrrc
[poUecis gruinu crpyKryplr ra napanerpis o6'orrie ynpaeniuxn

lgrnnAyBaHoro Knacy, rax i croxacruqnicrp s6yprceanuxnx giit s 6ory
i;ptiurnuoro cepeAoBmula na raxi o6'erru. 3oxpenita, Ao soexiuJFtix

@prcsanunr,tx Aift eiguocnrscR croxacruqHi npoqecu no.qavi ta
inoxtleaHHq [-{t-1, uer4xicru Sinurpaqii ra Brnapy {t-1, a raxox raxi



MeTeopofloriqHi LrrirHH14Kr4, 9K HanpgMoK ra [uBr4AKicTb BiTpy, piBeHb

coHflr{Hoi paAiaqii, arMocQepHiona4u [63, 67, 70,741.
4. Cxna.qxicrb MareMarilqHr4x Morqeflefi peanunux IIM gx o6'errie

ynpaaninnR. Kpina nepepaxoBaHux qnHHfiris, eona o6yr'loBfleHa raKtaMt4

xaparrepHnMn BJlacruBocrnMr4 ra ocoSnueocrqMr o6'eKris ynpaaniHnn
po3rnflrqyBaHoro Knacy :

. BeflHKa posNlipHicrs;

. po3no4insnicru napauerpia;

. MHoro3B'nsnicru;

. AnHaMiqHiCrb;
icrotna cxnagnicrs egaeMo3a's3ris n ix gNriHxilMu ra napaMerpaMil
noroKopo3no,qinie, o6yruoanenrx y 3aranbHoMy BnnaAKy o4creuaM[
neniuirinrax guQepenqianbHrx piaunnu y qacrKoBr4x noxignux [30 - 33,
1 131.

flpose4enrfi aHanig xapaKrepHrx BflacruBocrefi ra ocoEnheocrefi
peaflbHr4x JIM qx o6'exrie ynpaaniunn Ao3Bonee spg6Nru BtacHoBoK, rqo
BoHta e ueqi'rxurrau o6'eKraum ynpasniHun, rxi QynxqioHyrorb y uevirroruy
cepegoBr4rJ.li [92, 93]. Touy rarci cnoco6u peanisaqii npoqecia ynpaaninnn
IlM, nxi sacHoeaHi na eigonaux MeroAax po3paxyHKy noroKoposno4inie, y
6inuuocri ennagxie e uanoe$errhBHr,rMr4 [30 - 33, 113].

3 ypaxyBaHHsM cneqr$iru peanbHurx flM Aflf, ynpaBniHHn
o6'emaMu po3rnsrqyBaHoro Kltacy BBaxalorbcF aAeKBarHrMm nigxo4u,
nxi apaxosylorb Henoenory ix$opuaqii npo o6'errr ynpaaninun ra
cepeAoBt4u{e ixnuoro SyxrqionyaaHHs, a raKox crnagnicru MareMa-
fl4qHHx rr,togeneft 3a3HaqeHt4x o6'erris ra npoqecia ynpaaninnn.

Y po6orax 16, 44,105] gornanHo po3rneHyro nuraHHe, sa'ssani 3
rexuiqaom peanieaqierc ocHoBHr4x runie 3por.xyBaflbHr4x cucreM,
HaBeAeHo rexHixo-ercnnyaraqiftni xapaKrep[cn4Kl4 ixnix $ynxqio-
HaflbHl4x enerraeHrie. y pooori t6] raKox po3rnfiHyro nHTaHHg

nnaHyBaHHs Bo4oposnoAinie xa 3por-rlyBaflbHr4x cr4creMax pisnux rrnia.
Y po6ori [7] is nosuqifi reopii aBroMarrqHoro ynpaBninHn poernnnyro
rexniqni eaco6[ ra peanisoeani xurr,tu npollecu ynpaeniunn oKpeMilMr4

SyxrqiouanbHilM14 efieMeHraMil 3porxyBaflbHl4x cr4creM. Soxpen,ta, y qifi
poOori po3rnflHyro anaparypy i rexxonorilo aBroManraaqil npoqecie
3poueHHn, BoAopo3noginr sa.aigrpurrx ra 3aKpul4x 3poruyBanbHfix
c[cTeMax, aBToMaTH3aLllp MenropaTuBHt4x HacocHt4x cTaHllryl, a TaKox
cBepAnoBHH Ha BoAy.

Y po6ori [39] poernnnyro sa4avi ra crpyKrypy cnyxdu ercnnyaraqii
Bo,qorocnoAapcbKr4x o6'errie, yMoBr/ po6ol4 rigporexnivurx cno-
pygxeHb, a raxox r{r4HHr4Kr4, LLlo BnnflBaorb Ha ixurc uagiilsicru ra

o(l

. Y rlifr poOori npoananisoeano oco6nuaocri ercnnyaraqii
Hrx cnopyAxenu y piaurx MoxnfiBmx crryaqinx.

flrraHgn npoeKryBaHHR oKpeMfix rigporexniuur4x cnopyflx(eHb, u.lo

Ao cKnaAy uenioparueHnx cucreM, po3ranHyro a [100].y po6orax [96, 118] po3rnnHyro FK garansni nuraHHF
BoAonocraqaHHs, raK i cneUuQiry BoAonocra-

oKpeMux cinucurorocnoAapcbKl4x arpo6xrvux ra no6yroerx
Soxpeua, y L14x poOorax posrnnHyro HopMH ra pexrMr4

cxeMu, cnopyp(eHHfl ra ycraTKyBaHHf, cl4creM
Bo,qonocraqaHHfl, uexanisaqirc ni4fioruy ra

Bo,qu, a raxox eKcnnyaraqip i rexniro-exonoruique
an6opy ycrarxyBaHHq AnR TaKr4x o4creM.

129, 371 3a3HaqeHo, Elo cyuacnril nepiog apouJyBaHoro
ra xapameprcyerbcg nepexo,qoM BrA 3poueHHe oKpeMux
,qinnnox Ao 3potxeHHfl BerlnKr4x Macneie 3 rpynoBuM

Bl,{coKonpoflyKruBHr4x MauuH. Y quorr,ty 3B'f,3xy e [29, 37]
ocHoaHi Tunu nepcnexrilBHtlx 3porrJyBarlbHnx cucreM, ixHi

ra rexHi.{Fri pir.uennR, a rarox yMoBt4 sacrocyBaHan. Oco6nuay
B [29, 37] npugineHo nilraHHFM aBToMarrsaqi'i 3porxyBaJrbHr4x

, a raKox ea6egneqeHnp iiltuoi xagifiuocri.
Qopraanieaqii npoqecie $yurqionyeaHHq IMC ra ynpaaninnR
o6'eKrau[ Moxyrb 6fru BuKopr,lcraHi ruogeni, Mero,qt,t,

ra npoqeAypra ei4noeigno 4o [18, 35, 46, 48, 50, 53, 79, 83,
103,'120, 121,122, 124, 125, 129, 133, 135, 139l.3orpenaa, y
38,49, 1'10, 112, 113l uictsrocs piexi acnerril Mo,qefltoBaHHfl

enerueHria ra npoqecia $yxrqioxyeanun crcreM
a TaKox 3pouyBarrbHr4x cr,lcTeM. firranus 04HTe3y
ct,tcreM ynpaeninnn o6'erraru r po3rfl sAyBaHoro Knacy

a [4, 10, 20,22,25, 40, 52, 132).
acneKTn Mo,qerroBaHHfl, rqocJriAxeHHn Ta cuHTe3y Kepyrcqfi

cKnaAHuMrt rexniqnun,tu o6'erraun posffrflAyBaHoro Knacy

ufit,t aiq6nroK y raKux po6orax.
Sorpena, y 126, 45, 47,85, BB, 107, 109, 127, 1281 npononyerbcn

crpyKrypoBani cucrenar Arrr po3B's3aHHfl cr4creMHrx
npoeKryBaHHF, 3po6neHo Bt4cHoBoK npo 4oqinunicru euxopuc-
cTpyKrypoBaHrx cilcTeM Ans pose'RsannR cilcTeMHrx SaAaq

, npo ,qoqinuHicru auropurcraHHs iepapxiunnx crpylcryp npil
cKnaAHux cr4creM. y [26, 45, 47, 109, 1271 tuicrRrucR

acne KTil n pe,qcraBfl e H Hf cTpy Kry poBaHux cKnarqHilx d4cTeM
narrn'sri (Ol-l) xepyrcqHx EOM, a raKox pospooreno



Mero,quKy i npoqegypm crpy$ypHor ra napaMerpuqnol iAerruQixaqiT,
aAexearn i crpyKrypoBaH fi M cKnaAH H M ct4creMa ru y n paan i H un.

Merogu i npoqeAypu aBroMar[qHoi Knacn$iraqii ra 3HHxeHHe
posuipnocrefi, uto nexarb e ocxoei peanisaqii Kepyor{r4x anropurnaie,
micrRrucs a [100, 109], 3orperrra, safi6inuu e$erruexi s r-n4x ri, ulo
Br4Kopr4croByrorb anapar iepapxiunoro xnacrep-ananisy ra
Syrixqioxan unux ainqnoeiAnocrefr ; sonn pospoOneni e [34].

PieHi acnerru Mo,qefltoBaHHfl ra 4ocni4xexus noroKoposnoginie a
y3aranbHeHux MepexHrx cficreMax ruictsrucs e [106, 126, 1281.

l-lrraunR, noa'RgaHi 3 anropnrMi.l-ron ra nporpaMHorcl peanigaqieto
3aAaq uepexnoi onlan,tieaqii, snafiuru eig6ilror y l1A0 - 1461.

Arryansuicrb AaHoi po6orm noflflrae B ToMy, r.qo a Hiil n,ticrurucl
KoMnneKc gocnigxenu, nri AosBorruorb arpiurr,n-r,r npoEnenay
aBroMarr43aqii rexnonoriqunx npoqecis poeno4iny l-l[1 unnxoru peani-
saqii npoqecia oneparuBHoro ynpaeniunn iepapxivno opraxisosaxumr
lMC, uto Mae BaxnuBe HapoAHorocnoflapcbre i cor.lianune eHaqexHs. Ha
eigrvriHy eiA airqorrarax nigxo,qia go ynpasniuHs lMC, eanponoxoeani e

4anifr podori npusnareniAns IMC 3 HenoBHoK) iu$opnnaqielo npo o6'eKru
ynpaeninnn ra cepeAoBrqe ixnuoro SynrqionyeaHirn.

3anpononoeaxi niAxoAlr sacHosaHi Ha Bnxopl4craHxi l,to>rnraocri
iepapxiuuoi AeKoMno3ilqii rononoriqHoi crpyKrypr I MC ra nopoAxyBaHoi
Heo iepapxiuxoi AeKoMno3uqiT fCy, qo Ao3Bonfle peanisyaarra
e$erruani noxanuni npoqecur oneparilBHoro ynpaeniuHl B oKpeMnx flM
pianoro piexn iepapxii.

Pesynurarm, orpurrrtani e .qanift po6ori, sHailuJnr npaKrnqHe
3acrocyBaHHn npr4 nao4enoaanni l-CY ra anroprrmisaqii npoqecie
oneparlrBHoro ynpaaniHHs pearlbHr4Mr,r 3poruyBanbHmMr4 cr,lcreMaMu, a
TaKOX CUCTeMaMn BOAOnOCTaqaHHfl. BrrOpACrannR rraarepianie,
pospoOox ra peeynurarie AaHoi po6oru Ao3Bonee cKoporl4l4
Henpo,qyKr[ani snrparu Lln ra eneKTpoeneprii, a raKox ni4silquryt
na,qifinicru ra qricru $yHxqionysanxn o6'errie ynpaaninnn
pGrfls,4yBaHoro Kflacy.

Merop AaHoi po6oru e pospo6r.a reoperuqHfix acnexris npo6neun
aeronaarusaqii rexuonoriqnrx npoqeCiB poeno4iny qn unexoM
peaniaaqii npoqecia oneparfiBHoro ynpaaniunn iepapxivno
opranisosaumruu IMC 3 HenoBHolo in$opruaqielo npo o6'errn ynpaaninxn
ra cepeAoB14qe'[xHboro $yHxr-.1iouyaannn, peaniaaqin reoperrqH[x
nofioxeHb po3rnnAyBaHol npo6neuu y eurnngi KoHcrpyKTr4BHr4x

anropNrruia ra eignoei4nux [1fi]-1, nxi npaxruvno peaniaynrb npollecn
oneparmBHoro ynpaeniuHF peanbHHruu IMC po3rflffAyBaHoro Knacy.

Aocf,rHeHHfl 3a4aHoi Mern B ,qaHifr poOori eupiueno raxi

KoHqenryanbHux ocHoB MoAen0tsaHHF onepaTr,tBHo
lM e yuoeax HenoeHoi in$oprtlaqii, tqo Ao3Boneiorb Aarr

Ta KepoBHocri 4nR rarrx o6'errie.
Poopo6ra KoHqenryanbHilx ocHoB Mo.qenpeaHHr peanbH[x IMC

Knacy sK lepapxirtHo opranisoeanux o6'errie
ynpaeninnn, qo BpaxoByorb ix crpyrrypxi ra

i oco6nueocri.
rCtaopennn KoHllenryanbHr4x ocHoB Mo4eflpBaHnn iepapxivno

I-CY, nlo peanisyrcru npollech oneparuBHoro ynpaenixrR
BaHOTO Knacy.

rfiocnhxennn npoEnerun Koopgr4Hoesocri e iepapxivxo opraniso-
repoaanux lMC.

OopuanisaqiR, anropurnaiqua ra nporpaMHa peaniaarlis npor-1ecia
ynpasninun iepapxiuuo opraHiaoaaruuu lMC, age,€arHa

icrornrx BnacrtaBocreft o6'erris ynpasninun posrflf,AyBaHoro

MeroAr4 gocnigxeuxr e gaHiil po6ori Bl4Kopr4craHo rari poeginu
MareMaruqHoro anapary c[cTeMHo-cTpyKTypHoro aHant3y:

Teopis Synxqift ra $ynxqionanuxufi ananis;
TeoperuKo-Msoxunni ra reoperuKo-rpaSoai uoAeni;
reopis iruoaipHocrefi, MareMarilqHa crarucruxa ra reopin
Bufl a,qKoB t4x n poqecia;
teopin inSoptuaqil ra chcreMHhfi aHanis;

Knacrep-aHania ra $yx xr-lionanuxi eiAnoeiAxocri ;

Teopie, uogeni ra MeroAr4 MareMaruqHoro nporpaMyBaHHs;

AocniAxexxn onepaqiil, reopin npuftxnrrn cKnaAHnx pituexu ra- reopin seqirxux MHoxl4H.

VAaxifi po6ori Micrctucs raxi xoei nayxoei pe3ynbrarr.
l, Kona6inaropuo-rpa$oai rraogeni ra MeroAr4, noe'F3aFri 3

TaKox oqinoxeSerrrsnocri repynvrx 4ifi s lM, a
ra xepoanocri lM.

Cucrenaa ,rtaHHilxie AnA auanisy sftaiH[a Hafieax<rtileiu:Hx
ra oco6nileocreft, xapafiTepHilx Anfl orpenarx fiM, y

aig ixxuoro pienn iepapxii e lMC.
Cucrer'aa ruogeneil onrruiaaqii npoerroBaHux JIM pisHoro piaHr
, nKi sxogRrb ,qo cKnaAy peanbHux lMC, e acnerri peaniaar-1il

oneparu BHoro ynpaeninHF raKuMr o6'erran,tH.
U, MoAeni ra yMoBr4, rxi $opruanisylcru npHHqHnH xooppunoexocri

opranisoeaHnx IMC
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7. MogenrceannR BeprnKaflbH14x esaeMose'ssria ra aoaenltogifr
nigcNcreru a iepapxivno opraHisoeaxrx Kepyoqux ct4creMax is

crpyr$ypoo, r.rlo srrrix toetucn.
9. Mo,qeni, MeroAr4 ra anropulruu peaniaaqil noxanunrx npoqecie

oneparuBHoro ynpaaniuHn B oKpeMrx JIM iepapxiuuo opranisoeanux
lMC, ulo BrrKoprrcroByrorb crarrcrrqni MeroAl4, xnacrep-ananis i

SynrqioHanuHi ei4noei.qnocri, a raKox rtaoAeni i ruerogu reopii Heqirxux
rrnnoxun (HM).

Ilpamuvna qixnicru AaHoi po6oru o6ynaoenena Mo>rnue[crto
Br4Kopr4craHHs KoHqenryanbHilx nigxo4ia, u.lo tuicrsrucs e xifi, Meto4ie,
MoAenefi ra arropurruie Hayr(oBo-Aocnigxurrar ra npoeKrHo-
KoHcrpy Kropcbxr4 M 14 opraxisaqinrra u, noB'f, 3aH r ru r s pospo6Koo Kepypqnx
cr4creM ra npoqecie oneparr4BHoro ynpaaniHHn MepexHrrMr,r cltcreuaMu
BO.qOnOCraqaHHe, a TaKOX 3poruyBaflbH14Ml/r Ct4CTeMaMu B yMOBaX

HenoBHoi ix$opruaqii npo o6'eKrfi ynpaaninnn po3rflflAyBaHoro Knacy ra
cepeAoB14r{e ixnuoro $yHxqionyaannn.

Hayxoei ra npaKrilqni pesynsraru, orpuMani e po6ori, u.lr,rporo

anpo6oaani np!4 pospo6qi cficreM ra npoqecie onepauBHoro
ynpaBfliHHe peanbHHMH lMC. Pesynbraril, orpunaani e AaFrift po6ori,
snafiurnu npaKruqHe 3acrocyBaHHl npfi nao4enrceaxni f0y ra
anropurMisaLlii npoqecia oneparuBHoro ynpaeninnn 3poruyBanbHnM14

cucTeMaMm, a raKox MepexHuMH cr4cTeMaMn cinrcuxorocnoAapcbKoro
Bo.qonofiaqaHHs. 3oxpeua, rr,toAeni, Mero,qm ra anropilTMt4, xorpi
rr,ticrsrucs e gaHifi po6ori, Br4Kopr,lcraHi lucrnryrou ri4porexniru i

rueniopaqii yAAH (u. KuTe), flyrancuxru o6nacnnnrt eupo6nuunnlt
ynpaenixnnu ueniopaqil i so4uoro rocnorqapcrBa, O6nacnran

flepxaBHHM KoMyHanbHhna ni4npueucrBoM <JtryraucuxeogoKaHanD npfi
poepoOqi ra peanisaqii repynvnx crcreM i npoqecia oneparnaHoro
ynpaaninxn 3poruyBaabHnMr4 cr4creMaMu, a raKox MepexHnMvl
cucreMaMu cinucurorocnoAapcbKoro Bo.qonocraqaHHr.

Koxqenryanuni acneKr[, ruo4eni, MeroAt4, npoqe4ypl4 Ta

alrropurMkl, rqo uicrsrucn e ganifi poSori, Bfir.opr4craHi e raavanunorray
npoqeci npn ni4roroeLli ra qrtanui xypcie, noB'fl3aHux s ynpaaninurrra
3poruyBanbHHMr4 cr4cTeMaMu, a TaKox MepexHuMt4 cr4cTeMaMil
cinucurorocnoAapcbKoro Bo,q,onocraqaHHs, y rexuivnr,rx ra arpapHr{x
ynieepcrrerax Anff cryAeHrie cneqianunocrefr "Mexanieaqin cinrcuroro
rocnogapcrBa" ra "l-lpouncnoae i queinuxe 6y4ianuqreo". Bonu raKox
ruoxyru 6yrr Kopr4cHr4Mr An, aumagauis, acnipanria, HayKoBr4x ra
inxenepno-rexHi.l-t4x npaqiannrie.

Aarop BficroBfioe ulklpy Blqnqricrs peuex3eHraM - saaigyeavy
xa$egpu aBroMarrKH i cucrerrlt ynpaenixnn Cxi4Hoyxpa'lHcbKoro

IZ

yHiBepcrrery Aorropy rexHiqr{l4x HayK, npoSecopy
CI.n., eaai4yeavy ra$egpra npmKnagHoi MareMarilKl4

HaqroHanbHoro yHlBepcmrery Rorropy rexnisxux
npo$ecopy l-pi6anosy 8.M., aaeigysavy xa$egpra

x MalurlH fiyrancuxoro .qepxaBHoro arpapHoro
AoKropy rexniqnux nayx, npo$ecopy Eenogeaoey B.O.

egRvuicru aBrop BtacnoBnloe perropy Jlyrancuxoro
arpapHoro yxieepcnrery axageuiry Ara.qeuil eroxouiqnrx

t4, AoKropy exonouiqnrx HayK, npo$ecopy Txa.{euro B.F. sa
nigrpuurcy fioro po6oru ra AonoMory e sr4axxi t-lboro

noci6xnxa.
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AHArIt3 HAETHHOCTT TA KEPOBHOCTT |HXEHEPHI4X i

MEPEX

{.f . Kou6iHaropHo-rpa$oenff ni4xig .qo oneparuBHoro
ynpaeniHHn inxeuepHnMrl MepexaMH

Ilpn aocnigxenni lM sr o6'exrie oneparfiBHoro ynpasninnn a [79 -
811 6yno BHKoHaHo nacrynni pospoOxr,r i npu quorray Syno orpurraano raxi
pe3ynbTarH.

1. @opruanisoaano crpyKrypy i $yrrqionanrHi eneMeHrr
oneparuBHo KepoBaH[x lM ra :po6neuo nocraHoBKy y3aranbHeHoi
sagaqi oneparu BHoro yn paen in Hf, TaKil M 14 o6'erraM t,r,

2. Pospo6nexo ct{creMy noxasHilxia Ans oqiHpeaHHe Kepytor.t}tx

anropmrruie, nopo4xyBaHHx eigorurrur Mero.qaMil peanisaqii
nocraBneHoT ysaranureHof saAa.{i oneparuBHoro ynpaaninnn lM.

3. flpose4eno aHanie Kepylor{r4x anropurnaia, nopoA)tqBaHqx
y3ararbHeHom aagaqeo, is erxopr4craHHgM gnn qiel Meril cHcreMH
norasH il xie gna oqinrcaaHHe Kepyov nx anropnrla ie.

4. [1oKa3ano, qo eigonni Merorqil peanisaqii y3aranbHeHoi earqaui
oneparfiBHoro ynpaaninnn lM He Ao3Bonsrorb o.qepxarn eQerrraeri
xepyrovi anropuTMt4. Ha niAcrasi qboro spo6neno BficHoBoK npo
neo6xignicrb raKnx HoBHX niAxoAie ,qo ynpaeninnn lM, sri 6
BpaxoByBarrr icrorH i crpyxrypni ra Synxqioxanuni oco6nueocri o6'errig
ynpaeninnn po3rfle4yBaHoro Knacy i nopo4xyeanu e$errueHi anro-
pr4rMt4 onepart,tBHoro ynpaaninnn.

I-{i pesynsraru Br4Kopr/rcrano a gaHifr poOori npu 4ocnigxeHHi lM e

acnerri oneparuBHoro ynpaeniHHe raK[Mr4 o6'errauta. I

Bigorr,ri pisHi cnoco6u peanisaqil npoqecia ynpaeniunn lM, ulo
Br4Kopr4croeyoru pistri Mero.qfi po3paxyHrry cranhx noroxoposno4inie y

lM. Eo Hilx, 3oKpeMa, eignocnrbcfi Mero.q HurcroHa, uognQixoeanufi
Meroiq Huorona, MeroA lo6aqeaa-Kpocca, ysaranunenNfi MeroA
Hrtoroua, Mero,q KoopgrHarHoro cnycKy, Mero,q cnoflyqeHrx nanpnrraxie
Onervepa-Pllrca, a raKox MeroA :ruisHoi MerprKr .Qeeugona-
Oneruepa-l-layenna [30 - 33].

peanisaqifi Kepyor.tytx npoqecie, 3acHoBaHfix Ha
x MeroAax, sycrpiuae rarirpyguorqi [30 - 33, 56].

Heo6xiAna gyxe BenilKa enltxicrt OII xepyxrvoi EOM gnn
AaHnx, qo 6epyru yqacrb y o6urcnrcaaflbHoMy npoqeci:

ixSoprrltaqii npo napaMerpra acix,qyr lM ra po6ovoi iHsoprr,raqil
x Bennq ilH, Br4Kopr4croByBaH ux e o6q il cn tosan bHoMy npoqeci.

Heo6xigxi eHaqHi Bl4rparu npollecopHoro qacy repyrovoi EOM
,qyxe BennKoro qrcfla irepaqifr 3 Meroo po3paxynKy

,qifi , u.lo aa6esnevynru neo6xi4nuft noroxoposno4in
B AaHoMy niffposgini nponoHyerbcs inu:ufi ni.qxig Ao
lM, 6esnocepe4xuo He sg'g3axrft is Heo6xi4uicrn

cranux noroKopo3no4inia a lM [56, 79, 80].
xon,tEiraropuo-rpa$oerru, 3anponoHoeaHilfr niAxh

icrorxi crpymypxi ra Qynrqioxanuxi oco6nhaocri o6'errle
pmrnr.qyBaHoro Klracy. ljnu six Ao3Bofln6 icrorxo

eunicru OII ra cKoporr,tn4 rhuricru npoqecopHoro qacy
EOM, neooxiAnoro 4nn $opr,iryaaHHf, Kepynqrax Aifi e lM.

pmrnqgy 3anponoHoBaHoro B gaHoMy nigposgini
nigxo4y go ynpaeninxn lM eignoehHo no [56J

xacrynui no3HaqeHHg ra noHFTTn.

Bepur4H rpa$a G, uo eiAnoeinae By3naM lM N,
go AE, no3Haq[Mo A ra aasaeMo MHoxr4uoro sxigrtux

rpaQa G. Y peanuxrax lM exi4nrun BeprtltHaMrl e nuure Aenri s
, fr _ycix sepuua V. Touy 6y4euo BBaI€rH, r4o uix MHoxr4Hoto

BepuuH I ra r,,tnoxuHoro ycix Beptxr4H V viae ruicqe nacrynne

an: Ac"V. Buexaqenrafi AE, qo 6iexrraHo ei.qnoeiAae

rHi x, no3Haqr4Mo ,Sr, Ae xeA. Bhnoai4Ho Ao
r*o,qeni nororopo3noginy e lM [30 - 33], a pesynurari

ns AE ,S, creopxrxcrucR neani Hanopu (piaHi) qn Zy y

y, Ae x€4, yev.
Ay3i jeE MoAenrcroqoro rpa$a G nocraBrMo y

BennqnHy li, lr{o Sopnaanieye rigpaenivnufi onip

ginnnru po3rnflAyBaHor IM ,A/ lcuyrcrs pisiri cnoco6r,r
I

3HaqeHb l1 Ana peanbH[x lM. L{i BeflHqrHH raKox Moxyrb
![oHaqeHi a npoqeci i.qesru$ixauii lM sx o6'errie ynpaaninnn [30 -

1261.
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Hexafr BepuilHr4 x, yeV MoAenpaqoro rpa$a G se'qsaHi

naHqproM Pxy. Togi ,qoBxilHa naHl{ora Pr, lro Bupaxae onip

eiAnoei4Froi 4innHxu lM N, Moxe 6yrw BrsHaqeHa

cnieaigtoure 
^n^*'. 

L *= Ll, "

jeP,y

Y saranuHoMy BilnaAKy po3rne.qyBani eepuunr x, leV rpaSa G

Moxyrb 6yrt,r sa'RsaHi 4exinuroMa ,raHuloraul Pryt u-lo o6yMoBneHo

HaqeHicrxr gexinurox ginnnor y lM }tr, Korpi 3'eAHyors nignoaipxi aysnr,t.

Togi nariropor.ur4M flaHqnrom K, xasaenao rarnil naHqpr P-r-, r.r.lo ruat

nafiuexu.ry AoBxl,rHy Lr. Aoaxnay Lry Hailroporuloro naHqora K,
no3Haqi4Mo M*y. Benil.{l4Ha Mry Br43Haqa6Tbcf, HacrynHnM

cnieeigFroueaxnu Mrn = min {Lrl.
Mogenorcuuft rpa$ G rononoriqnoi crpyKrypra lM l/, ulo

$opruanieye xona6ixaropuo-rpaSoaufi ni4xiR 4o ynpaeninns oE'errour
posrncAyBaHoro Knacy, uaaegeuufi y [79 - 81].

Buxogavm 3 MareMaruvxoT rrro4eni noroKopo3no4iny a lM ltr,
npoqec ynpaeninnn o6'erroru po3rfisAyBaHoro Knacy BKnloqae

qinecnpnnaoeaHi gii Ha aci a6o flesri AE 
^Sr, Ae xeA, Ans peanisaqil

neo6xhxmx suin nanopie (piexie) qn Zy, Ae yeV, ai1noei1Ho Ao
neBHvrx xprarepiie ynpaeninnn [30-33, 123, 1261. flnn peanisaqil npoqecy
ynpaeninnn lM e,qaF{ouy ni4poegini npononyerbcn Bt4Kopt,rcroByBarrl
xacrynsi eBprcrmKt4.

1. Enn s[iiFrl4 BerrnqilHu Zy Heo6xigno B nepuy.{epry
Br4Kopr4croByBarr ri AE ,Sr, ulo nafi6inuu eQemuaHo BnnnBatorb Ha

BenuqilHy Zr, AexeA, yev.
2. Cryninu annusy AE ^S, Ha BenilqilHy Hanopy Z, lypevio

xapaKrepm3ylarv goaxuaoa M* narZxoporuroro flaHqrcra K* ia

Bepujr4Hr4 .x B BepuJr4+y y, Ae xeA, y€V. llpra quorray L{ylM MeHue

,qoBxfiHa nafixoporuoro flaHllrcra, rNrrrr cTyniub BnnHBy eusHaqeHoro AE
na nanip (pieeuu) l-{l-l y poarnngyaaHift aepuurHi BBaxaerbce 6inuu.tuna.

Cnpaee4nnaicru AaHilx eBpucrr,rK o6ynaoeneua neBHHMr4

TBepgxeHHflMrr, l{o ycraHoBn}oNcrb B3aeM03B'q30K ruix Kepyorr4M14

io

napaMerpaMn crannx noroxopo3nogiria y lM, uJo
ra.qoBeAeHia[79-81].

elAnoeigHocri si cneqr$ixoro MareMarnqHoi uogeni
e lM, Aani eBpucrr4rl4 cnpurlorb 3MeHuJeHHFo

Bfirpar npr craopenui nprnycrvrMmx yuots

.qnn CLln, nigxnrcuenux Ao poarfle4yBaHoro lM, uto

PeanisaLlii ysaranuneroi sagavi onepanrBHoro ynpaaninun
lM, $opnaanieoeaHoi e [79 - 81].

B AaHoMy nigposgini rou6ixaropxo-rpa$oamft
ynpaenixnn lM $opuanisyeMo raKuM cnoco6om. Flexafi

V ru A uicrRru shnoehro v ra a BepuvrH: 14 = ,, lAl =
Ac.Y annn [Bae, u{o a < v. He aruexu.ryrovu cninunocri, yci

MHoxr4Hr4 V aanyvrepyeMo y nocnigoenuMu HarypanbHuMtl

TaK, ulo nepuri a b Hux aignoai4arcru ni4unoxu ni AcV.
xoxnifi axignifi aeprurxi xeA fiiewreno signoaigae AE ,Sr,

is posrnsgyBaHoK! exhHolo BepuJldHoto, 6ygerr,ro BBaxarH, r.r.lo

AE S, Mae HoMep, rqo ehnoaiAae sxigHifi eepuluni Dr. Y qboMy

yci AE ,S, Oynyru rax caMo, sr i exiAHi BepuruHr,t xeA,
nepuilMr4 4 HarypanbHuMt4 r{ilcnaM14.

KoxHoi Beprxr4Hr4 yeV ynopn4KyeMo MHoxt4Hy noruepie ecix

cryneHeM lxHboro BnnuBy Ha BenrquHy Z* Ae xeA. Cryninu

AE & Ha Befirqr4Hy Z, eianoei,qno Ao npufiunrnx eBprcruK

ouiHrcearu .qoBxr,rHoro M, aailxoporuoro naHqlora K*, Ae

',yeV. Ens qboro roxnift aepuruxi y€V nocraBrMo y

BeKTop Dr, xoopgraHaraMil rKoro e HoMepu acix AE Sr,

3a 3pocraHnflM BenilquH^ Mu, Ae x€.4. Taxufi BeKrop

BeffiopoM ynopnAKyBaxnn xonltepie AE ea cryneHeM iiHboro

Ha BenmqnHy Zy y eepu:rani ye V. Posrraipnicru BeKropa D, Ana

lepuuHr4 ye V, o6yuoenexa qilGfloM fioro roop,qrnar, gopianrce

xinurocriAE c posrnngysaHoi lM ny'.

D, Moxe 6yrta arxopucranufr Ane BusHaqeHHs nlx AE S,, Ha

norpi6no BnJrilBaril B nepuy qepry npil neo6xi4Hocri aminr
Zry aepwuuiy a npoqeci ynpaaninnr lM ff, ge xeA, yeV
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Cyrynnicru aerropia D, Ana ycix eepu:uH y e V yrBopr/irb Marprqrc
D = {Drl.Marpuqn D Haseenro Marpullehc ynopnAKyBanns AE 5.,, Ae xeA,
3a cryneHeM iiuuoro BnrilBy Ha Hanopvr Z, a ycix BepuJuHax yeY rpa$a
G. Koxnuru prAKoM marpuqi D e aerrop ,y, uJo eignoai4ae efioHaqeHift

eepruuni yeV. Tottty qrcno ener,aeHrie y pflAKy rraarpuqi D, ulo Br43Haqae

xinuxicru Ii croenLlie, eiAnosigae posmipnocri Berropa D, ra gopianrce
qucrry a. 9rcno prgrie naarpuqi D gr43Haqaerucs xinuxicrn ycix BepuhH
y, rqo BxoAFrb y MHoxnay V , i rouy gopiarrce qilcny v. Orxe, Marpuqn
D ttae posnaipnicru v x a.

Marprarln D Qoprvranisye sanponoHoBanun y AaHoMy ni,qposAini

xour6ixaropHo-rpa$oarafr nigxig go ynpaaninxq lM N.
3anpononoaarufr rorra6inaropHo-rpa$oaufi nigxiA Moxe 6yrn

Br4KophcraHuh npu cuuresi cr4creM, u1o peanieynrb npoLlecu ynpaeninnn
lM poornngyBaHoro Kflacy. Ha ai4ruiny eig ei4orramx cnoco6ia ynpaeninnn,
3acHoBaHux Ha q[ceflbHHx MeroAax po3paxyHrry noroKoposnoginie e lM,
eanpononoeautafi nigxi,q y 3aranbHoMy BrnagKy He sa6esneqye
onrrMarrbHoro ynpaeninnR oO'etoan,lil po3rrrffAyBaHoro Knacy. OAnax
eanponoHoeanrfr xonlt6inaropno-rpa$oauft nigxig BpaxoBye icromi
crpyrrypni ra Syuxtlionanuxi oco6nueocri rarnx o6'eKrie. Ue Aosaonse
a nopiaxnnui s aigotuurrltu MeroAaMH 3HaqHo 3MeHumru Heo6xi4ny
eunicru Oli ra cKoporr4rr4 neo6xigxy xinuxicru npoLlecopHoro qacy
repynvoi EOM.

1.2. MeroAuxa oqiHloBaHHR e$eKrrBHocri Kepyrcqux Aif
Ha iHxeHepxi rrrepexi

Onniei 3 3aAaq, nopoAxryBaHux npoSneuorc ynpaBniunn lM, e
oqixoaanxr e$errnenocri xepyovnx gifi, ulo Ha,qatorbcn AE, sxi
BKntoqarcTb Hacocni arperaru, sacocni craxqii Ta Bo,qoHanipni eexi, ua
BeruquHkr nanopie (pisxia) l-{fl, craopnBaHilx rlrnltu AE y Br3HaqeHfix
BepuJtlHax lM. ,(ns po3e'FsaunR raKoi saAavi a 4anouy ni4posgini
nponoHyerbcn BLrKopr4croByBarlt ai.qnoaigxufr rou6inaropno-rpa$oB14fi
ninxia. Kouqenryanisaqio, $opnaaniaaqip, a raxox npuxnagui acneKrlr
xoru6iuaropuo-rpaQoaoro ni4xo4y go ynpaeninnn lM posrnnnyro a [56].
.[anrafi ni,qxifl e noriqnru npo.qoBxeHHffM, po3Br4TKoM Ta y3aranbHeHHffM

3anponoHoBaHoro B [56] xoru6inaropiro-rpa$oeoro nigxo4y e naeron froro
B14Kopr4craHHg Anfl Br3HaqeHHfl eQerrrauocri Kepyor.r,4x Aiilt, sxi
HaAalcrbcn AE na Hanopu (pisHi) lj[1 y erasnaqeHilx BepurHax lM [59,
79, Bol.

po3rflFAy 3anponoHoBaHoro B .qaHoMy nigpos4ini
niAxo.qy Ao Br43HaqeHHfr e$elruenocri

Aifi oyEerriro BHKopr4croByBaTr Qopruaniaaqiro lM N
Ao [56, 59, 79, B0J. 3oxper'aa, 6y4eruo BBaxaru, r4o xoxxifi

sepu:uni .tr MoAenlootroro rpa$a G po3rnf,AyBanol lM N

siAnoeiAae AE &; np, r-lboMy x eff , Ee Ttr - MHoxhHa

BepuuH Ha MoAenppqoMy rpaQi G po3ffrnlqyBaHol lM. N .

OyAeuo npilnycxarr, u.lo Blrxo.qflqil s QynrqioHanbHoro
po3rnfiAyBaxoi lM N, Ha if Mo,qennrrcvorray rpa$i G

MHoxuHa Beprur4H is xepoeannM!4 HanopaMu (piaunmu) l-ll-1,

wo W . ilpr,t qromy 6ygeruro BBaxarH, uto xoxxifi aepuruni o

HanopoM y ef aiAnoaiAae Bu3HaqeHa BeflnqrHa

Hanopy Z, nna peaniaaqil npoqecy ynparninxs lM N
Marl,t uo>xnugicru BU3HaHHTH (eurtaipnrn, oqixnru)
Kepypqoi 4ii s 6ory AE ,S,, sra HaAaerbcfl Ha Bennqt,tHta

nanopie Zr, Ae x e[f , y etf . 3 qiero Merop aiAnoeiAFro

, 591 6y4euo Br4Kopr4croByBaru HacrynHy eBpilcrr4Ky.
i EQerrlleFricru xepyrcvoi AiI, qo HaAaerbcn AE S" ra aenwuuuy Zy

Bil3Haqarta (eruipxraarr, oqinoaaru) AoBxr4Ho[o M,y
,raHqlora K* aa Mo,qeflotoqonrty rpa$i po3rnn.qyBanoi lM,

xevn,yeV'.
llpr,r quouy nepeg6avaerbcs, rrlo KoHqenryafluni noHRrrg AoBx<r4Ht4

nariroporu:oro naHqpra Ks,y na MoAenrcoqouy rpaSi lM eusHaqeHi

iaoe'aHi eianoshHo no [56, 59].

. Cnpaaegnreicru raKoT eBpucrt,rK!4 o6yruoanena neBHuMr

, l{o ycraHoBntorclrb e3ae[loge'q3oK litix KepyHoLl4M14

(naparuerpauu) ra suinnunar (napauerpamm) cranhx
lAinie e lM, r.rto cQopnaynuoeaHira goeegeni a [79 - 81].

BilxoAs.an si cnequSirn MareMarr.{Hoi MoAefli noroxopoanoginy s
spo6urn BrcHoBoK, l.t1o raKa eBpucn4ra,qoaBonee 3MeHU}ll4

Burparu npu crBopeHHr nprnycrl4Mr4x yMoB

nns C{fl, ni4rnovennx Ao pffrnflgyaanoi lM N. [e cnpilse
y3ararrbHeHoi saga,ri oneparuBHoTo ynpaanixnn lM N,

s [79 - B1].
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BrasaHa MoAenb lM qx o6'eKra ynpaaninnn ra cSopnaynboBaHa Ha

ii nigcraai eBpilcrr4Ka ,qo3BonsrcTb nocraBhrr4 HacrynHi sagaui, gB'q3aHi 3

BHsHaqeHHsnn eSerruaHocri xepyrcvnx gifi a lM.
Sa,qaqa 1. Heo6xigno BusHaqurn eQemueuicru repyrovrx giil, r4o

HaAarcrbcn AE ,S, at<uh eiAnoei4ae efisHa.{eHiff axinHift aepuuni

xe[f', Ha Benrqunu nanopie Zu a ycix eepuranax i3 KepoBaHuMl4

HanopaMil .Y eV' .

3aAa,{a 2. Heo6xigHo Br/3Haqilrra eSerrranicru xepyovrax gifi, r4o

Hagaorbcs AE ,Sr, sxi eignoeiflarcru ycim axigHurvr BepuuHaM X €Vo ,

Ha BenrqnHy Hanopy Zy y ausravenirl sepr.uvrni s repoeaHuM HanopoM

yer.
y sMicroeHori,ry acnexri nocraeneHi eaAaqi 1 i 2 e BaaeMo-

eeopornurrltu. Ha nigmaai c$opruynsoeaxoi eBpLlcn4Kur po3B'e3aHHs

ea4aqi 1 aeoAurucq Ao nouyrry,qoBXr4H Mr, nail*opor.ur4x naHqnrie K*,

MoAennnqolay rpa$i G posrnrgyeaHol lM N. Ananoriqno po3B'R3aHnB

eagavi 2 seoAfirucs Ao nouryKy AoBxr4H M* nailxoporul4x nanqoria K;y

Anrr BepuilH )c et4 ra Br43HaqeHoi aepu.rrnu y eV' Ha Mo,qenlolor{oMy

rpaSi G po3rns.qyBanoi lM N.
CneUu$ixa nocraBneHilx 3aAaq Ao3Boflfle Anfl IxHboro po3e'xsannR

Br4Kopr4croByearn ei4oMy 3a.qaqy npo Oararononncuyrft xafixoporurnil
JraHLlpr [59, 123]. Cyru raxoi saga.{i noflFrae B nouryKy nailxoporpux
nanqoria ruix ycinaa napaMn eyenia (aepu:rn) xa gaAaHiil ruepexi, a
TaKox ixxix gosxuH. Anropurria po3e'H3annn saAa,{i npo Oararononncsyril
uarZxoporu.rrrrff nanqrcr cnoqarKy 6ya pospo6nenmfi Onofigorrr- Y [123]
naeegeuufr yAocKoHanenufr eapiaur raKoro afiropurMy, r4o Haflexhrb
Xy. B ocHoey 3a3HaqeHoro aflropfirMy noKnageHilft uerog, sxnfi nonsrae
B HaCTynHOrrAy. cnOVarXy nx oLlinrca AoBxr4Hr/l uaftroporu.ioro flaHl]rora 3

aysna / B By3on K aulnpa*bcs AoBxr,lHa Ayru s I a K. Ha irepaqi'i s

HoMepoM J po6rarucn nopisnRuun AoBxL4Hr4 naHlllora s I e K, r4o naicrrru

nporvrixui By3Jr4 3 MHoxr4Hr4 {1 , 2, ... , 4, ia goaxrnom JtaHqtora, tqo

npoxoAr/rb qepes eyaon J ra uricrrru nponaixui Bysnu 3 MHoxrrHr4 {1, 2,

naHqor, To AoBxuHa ocraHHboro npuilmaerucn 3a HoBy oqinxy
nafi roporu:oro naHqlora"

Mogenroroqrail rpa$ G Ao sagaqi BfisHaqeHHe e$elruaHocri
4ifi e lM N npileegeHuh y 179 - 811.
isaqin sagavi npo 6ararononncanfi naftroporurrfi nanqnr

sa AonoMoroo ilfiIl ruepexnol onrrarraisaqil [52, 1231.
nporpaua po3a'Rsannr qiei sagaqi Brnoqae ocHoBHy nporpaMy

naKery, a raKox niqnporpartau MULTSH, PRNTRX, PRNTRY.
MULTSH peanisye BBeAeHHe axigxux AaHnx ra

Hn eignoehHo Ao anropuruy po3e'n3aHuR 3a3HaqeHol saAa.{i.
nignporpauta PRNTRX sgificHrcerucs ApyK nr auxignoi

.qoBxt4H nafiroporu:mx ulnnxiB, TaK i rraarpuqi goBxt4H
urnRxie, r4o siAnoeiAanrb onrhMaflbHoMy pir.uexnrc
sa,qa.{i. l-lignporpaua PRNTRY npu3Har{eHa Ans ergaqi

ruarpuqi xafixoporu:ux uapupyrig, t4o ruicruru npouixHi eysnr,t
ufif,xiB, nKl Bi,qnoBiAanrb onruuaflbHoMy piuexxo

saAaqi.
Saguaqexa nporpaMa Ao3Boaee o6po6nnrra !M, qo micrsru Ao 50

ra 50 gyr. Ann onpaqrcBaHHfl lM 6inuu.rol posnaipuocri neo6xigno

Arre eilsHa,{eHoi Bepur4Hr4 x €ff' ra BepLUr,lH y €V' rpanrqi Macilsia B oneparopax posuipxocri, u-1o naicrRrucs e
nporpauira a nhnporpaui MULTSH.

I Bhnoeigxo ,qo [59, 1231 ann peaniaaqil nporpaMn posB'f,aanHn
oI aaAa.{i neo6xigHi nacrynni exiAt-riAaHi.

,lla6ip 1. Cxnagaerbcfl 3 oAHoro 3anucy s iM'sM anropilTMy MTSC y
(44)

Ha6ip 2. Micrmru oAr4H 3anmc is qficnoM aysnia ra qucrroM Ayr a lM
pnaari(2110).
Ha6ip 3. 3aranune qucno sanucis y AaHoMy na6opigopiexroe qrcfly

lM. flpu qboMy roxnufi 3annc nricruru xacrynni AaHi y $opmari
15, t10, F10.2):
,1) nouep noqarKoBoro By3na Ayrn;
2) aouep riuqeaoro By3na Ayru;
3) goaxuxy gyrr.

,,Ha6ip 4. Crnagambcn 3 oAHoro 3anficy, r4o ruicrrra cnoBo PEND y
(A4), nxe BKa3ye xa rinequ saAaqi.
ip 5. Cxna4aerbcfl 3 oAHoro 3anucy, lqo ruicrrru cnoBo EXIT y
(A4), nxe BKa3ye xa rinequ ax'rgnux AaHflx.

y AaHoMy nigposgini rou6inaropno-rpa$oerafr
Ao Br43Haqexnn eQerruaHocri Kepyor{r4x giil y lM na nhcraai

s l-lfil-l rlepexxirl onrrnaisaqii anpo6oaanril Ans o6'erria

LV

J-1)" nrulo Br4Kopr/craHHc By3.na J Aossonse ogepxarh 6inur-u iunn poarnngyBaHoro xnacy [79 - 81].
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I . 3. M erosu xa oqiruos::::.-:"f:, x ocri ra KepoBHocri
rHxeHepHl4x Mepex

Arryanunicrb nrraHb ua.qifiirocri ra repoeuocri peafibHI4x lM

p6rflrr4yBaHoro Knacy o6ytuoanexa ycKnaAHSHHFM xHboi rononoriquoi
crpyKrypu, a raKox nipanulennnM BvlMor go Rxocri gaOeeneqennn l-{l-l

nigxnoveHrx Ao Ht4x oxpeurx C[.1il.

Hacnigytrcvn I30 - 35, 571, Sy,qervro BBaxarr, rqo IM try'aagoeonunne

nprnycruMr4M yMoBaM SyHxqionyaaHHe, FKll1o B KoxHoMy ii eysni, u1o

nignoei,qae enexaqeHiil eepu:mni y ef Mo.qenorcqoro rpa$a G,

BefluqilHa F,anopy (piailn) qn zy 3Haxo.qllrbcfi E 3aAaHHX AaR

pffirnqpyBanoi aePu:uHl4 Y Mexax:

Z, ulz;,Z;.);

HaceHicrlo Aexinurox ginnuox y IM ltr, nxi a'egxyoru

Bysnta. To4i uaixopoLunM is uttx Ha3BeMo tarvth wnex P*,
nafr naen uy AoBxr4Hy L * aueuaueny cn i seignoulennnrvr ( 1 .2 ),

e $ynxqionanbHoro npH3HaqeHHr lM I/, nig ii nagifinicrrrc

npilnycKarn MoxnilBtcTb nocraqaHHn Ul-l ao BepuHH y eV' e

AE &, Ae x elf , y BrnaAKy, qxqo Aenri ei urnnxie P*
ianyru icxyaaru (6y.qyru euaegeni 3 flagy einnoaiAFti Ainsnrr lM N

aaapil, npo$inarrrxr, peuonry).

Ao qinuoeol HacraHoBr4 ra xpurepiro ynpaaninNn lM N
o6'errorra pGrflFAyBaHoro Knacy oyAenao posyuiru

e$emnsno BnnrBarta Ha BennquHn Z, e 6ory AE S, Ae

, 4nn peanisaqii eniaaiAFlouennn (1.1).

BiA [30 - 33, 57], y AaHoMy ni4poeflini nponoHyerbce
go oqixnaaunR raAifixocri ra xepoenocri lM,

Ae 1 i 1" - eiAnoeiAFto HvtxHrI ra BepxHfi Mexa Benraunau Z,
BiAnoeiAHo ao [30 - 25, 571yMoBa (1.1) Sopuaniaye qinu ynpaanixnn

po3rne4yBaxoi lM N.

Koxnifi Ay3i .ie E Mo,qeflrctoqoro rpa$a G nocraBilMo y

aiAnoeiAHicru aenravraxy f, rKa Qopnaanisye rigpaanivnnfi onip

eiAnoeigFroi ginnnxu lM N. Hexafr BepLx,lHl4 x, leZ ruogenrcnqoro

rpa$a G se'ssaHi AeFKuM runf,xoM Pr.Iogi.qoBxl4Ha pmrnflEyBaHoro

ulrsxy P.*, tryo Brpaxae onip eignoahHoT .qinqHxra lM I/, rvroxe 6yrr
BilpaxeHa HacrynHIM cniaaiguotuennnrra:

pe Lry - iqoBxilHa unflxy Pr: li - BenhqHHa onopy ginauxr lM M, u-lo

ei4nosigae AWi .j, FKa BxoAt4rb y po3rnnAyeannft urffx pry. y

3aranbHoMy Bfina.qxy po3rnn,qyBaui aepu:rnr x, yetrl uo4ennrcuoro

rpa$a G Moxyrb 6ytn ee'q3aHi gerinuroura urHXaMfi Pq,, Ll"lo
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(1.1) , y et/'
ai4uiny
nigxiA

=T/YY /-t .l '
.i.po

He sB'sganrfi is neo6xiAnicrn pospaxyHrry
. Eygyvn rorrn6ixaropno-rpaQoeuu, sanponoHoeanufr

EpaxoBye icrorni crpyrrypni i $yurqionanuri anactrsocri ra
socri o6'erria ynpaeninnn posrnegyBaHoro ffiacy. Lluna aix

icrorno 3MeHult4Tr4 eunicrs On Ta cxoport4Tt4 rinsxicru
qacy Kepyoqoi EOM, neo6xigHi gnn $opruyBaHHe oqinor

Sopruynrcaaxxn eBplrcrr4Kr4, ulo Bilpaxae cyrnicrs
aoro nigxoAy, po3rnnHeMo gai raxi BepunHu X Ta y

rpaQa G, Ann nrrx aignoaiAxo Ao naee4enol suule

lM N sr o6'erra onepar[BHoro ynpaeninHq, cnpaBe4nrBe

(1.2) TBepAxeHHn: aepuruni x e[/'t 6ierrueHo shnoaigae srsHaqeHufi

a eepuuni y e{f - BH3HaqeHa Befluql4Ha RepoBaHoro Franopy

qn Zy y eignosi4norvry sysni lM ItI. Toni crocoBHo

r,rx AE S, ra KepoBaHoi aenuqilHta nanopy Z, lM N
naAifrnicrrc K* n repoanicrrc Mr, axuqo icaye K,

uafixoporu:mx uinsxis Pr, ulo ixxi goaxunn L* sagoeoflbHntorb

23



ywoli Lxy S M*. Benrvuna K*r, u.lo Br4paxae B posrflF4yaauifr

eapucruqi xinuricrs B[3HaqeH!4x uJnsxia, uoxe npufiMarr4 3HaqeHHfl B

oOnacri HarypanbHrx qflcefl. BenrquHu L* i Mr, rqo Bupaxa]orb

onopm eignoei,qHux ungxia P*y ra ix MaKcuManbHo npunycruui
po3rnerqyBaHoto eBpncrrxoo ruexi, e, RK Lle BilnnuBae si cniaaignoueHHfl
(1 .2), neeig'eMHuMt4 giilcnur,ara qucfl aMm.

3anponouoeanufi y,qaHoMy nigporgini xona6inaropxo-rpa$oarfi
nhxig Ao oqinrceannr nagirinocri ra repoanocri lM npaKruqHo
peanisoeannfr aa 4ononaoroo po3e'q3aHHfl saAaqi npo K- nafixoporui
unsxrl, sruicrosHa nocraHoBKa, anroprrrraivna i nporpauna peanisaqin
Rxoi npraegeui e [57, 123). llpn LlboMy B ocHoBy nporpaMil, r.r1o peanisye
sasHaqeHy 3a,qaqy, nornaAenufi aigoruufi afiropnrM nogaiftHoro nouyxy,
tqo BnKopr4croaye gai y3aranbHeHi ,qeorr/icHi onepaqil Haiq BeKropaMr,:
MiHiN,tisaqil ra AoAaBaHHF.

Mo4ennourfi rpa$ G Ao sa4avi oqiHroeaxHq nagiftxocri ra
repoenocri lM N npr,raeAennil y [79 - 81]. Anroprana nogeifixoro nouytry
peanisoaanufi y eurnngi nporpanar, u{o noxanieoBaHa nr nignporparua
KSHORT y l-lfll-t MepexHoi onrnn,tisaqil 3asHaqena nporpaMa 3,qarHa
o6po6nnru lM, ulo nltictsru .qo 50 ayenia ra 50 gyr. l-lpn quoury poaruipra

lM naoxna s6inuui,irn 3a AonoMoroto er\aiHn n,tex MacneiB B oneparopax
poarrrripnocri, 3anilcaHHx y nignporparrai KSHCRT Ta B ocHoBHift nporparvri.
Biqnoeigno go [123] axiAHi AaHi Marcrb xacrynnufi Bi4rnfl.q.

Ha6ip 1. Cxnagaerucs 3 oflHoro 3anficy 3 iu'gna anropurMy KSRT y

$opruari(A4).
Ha6ip 2- Micrrru oAr4H 3anuc io qucnona eyenia ra LrilcnoM gyr y lM

y Sopuari(2110).
Ha6ip 3. BiH cxna4aerbce 3 rpbox poaginia.
3 xoxnoro 3anficy pos4lny 1 svuryrcrucn uacrynni BeflnqilHH:
1) nonaep noqarKoBoro By3na Ayru;
2) nonaep riuqeaoro By3na ,qyrfl;
3) AoexilHa Ayrr.
flnn roxnoi gyrr eiAnoeiAFri Ber[Lu4Hr4 noarnri 6yrur eeegeHi y

$opuari (3110). 3aaxa.reHi 3anncu po3rar.uoBylorbcn B nopegKy
3pocraHHs xixqeeux eysnia 4yr.

y posgin 2 exoguru 3anuc, rqo uicrrru qhcno K uyKaHHx

nailroporu:ux Lunqxia, HoMep noqarKoBoro By3na K uyKaHr4x

*afixoporu:lrx uinsxie, a rarox MaKc[ManbHo npunyeruMe queno

irepaqift B aflropurMi nogaifrHoro norxyKy. flepepaxoeaHi eenIqfiuu
noenriui 6yru eee4eni y Soptuari (4X, 315).
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Y posgin 3 exoguru 3anr4c, ulo naicruru HoMep rinqeaoro eysna K
xafiroporulrx Lunqxie, a raKox MaKcilMa.r'rbHe qr4cno Ltnsxie is
noqarKoBoro ra xixqeeoro By3na, flKe noBt,lHHo 6Wn
He.

po3rnegyBaHy 3aAaqy norpiOr-ro nocni4oeno po3B's3yBaru
not{arKoBr4x i (a6o) rixqeaux eysnie lM, ro enxigni4axi aapro

rinuxuapoeAinax2i3"
4. flannia ua6ip cxnagagrbcs 3 o,qHoro sanucy, r4o ruicruru

'PEND y Soprtaari(A4), nre BKa3ye xinequ ea4a.{i.
5. ,Qanufi na6ip cxnagaerbcn 3 oAHoro sanucy, u1o uicrnru

EXIT y Qopaaari (A4), nxe BKa3yo rixequ exi4lrnx gaHr4x.

nouyKy K xafixoporurux unsxie cxnalqaerbcn 3

xux nignporpam: KSHORT (aaegexHs AaHnx ra o6uncnenxn),
(gpyr goexrau K xafixoportr,n4x uincxia is noqarroaoro aysna y aci

aysnu), TRACE (apyr qysnie K nafiroporu:ux r.unqxie 'b '

eyana lM y eaAannfr xir{qesufi eyson). Fxqo aa yMoBo}o

norpi6no po3ffrflAaru uJflsxr4, r:1o He rvlicrRru qnxnia, To

Ao [123] ni4nporpaua TRACE uoxe 6yrn naogn$iroeana
ql4HoM, ulo nouyK un9xy 3aBepuHTbcg npu Br4flBneHHt qyrKfly.

Anpo6aqin AaHoro ni4xogy noKa3ana e$errrexicrs fioro Bt,tKopr4c-

Ang oLliHoeaunn na4ifinocrira repoenocripearlbHux lM [79 - 81].

Crarrcrrqxufr n igxig Ao oneparuBHoro ynpaeninxn
iHxeHepHnMt{ MepexaMr,l

eiguiFu{icru BiA [30 - 33], po3rnfiHeMo raxufi niaxi.q go
cyuacnnx

rliel Merh
ananig, a

ananie [23,

ixxs lM, nt<niri sacxoeaHflfi Ha europucraHHi
crarucruqHux naerogie 161]. Sorpervta, Afif,

Br,rKop14croByBarH iepapxivHr.rI xnacrepnufi
reninifixrft napa6oniunrff Mnoxunsrfr perpecuaxufi
861.

bHo crarmcruqHufr niAxiA Ao ynpagnixxn lM
Heo6xigHicrro crBopeHHn npilnycn4Mr4x yMoB Qynxqi-

oKpeMux Cql-I, nigKntoqeHrx Ao p$ranAyBaHoi lM, a yuoaax
Hrlx srrriFr ixnix pexuuia cnoxueaHHs. Y peanbHux lM

yMoBr4 $yHxqioHysanxn nigrnrcqeHux Ao Hl4x CQI-I ruoxyru
Buxouani, RKu1o B .qesKux BepunHax BeflilqrHu uanopia (pieHie) Un

y Bu3HarreHux inrepnanax [30 - 33, 74,771. Taxi Beprur,{Hr4

BepuuHaMH 3 KepoBaHmMn HanopaMr (piennnan) L{fi.

Ans peanisauii sanponoHoBaHoro ni,qxoAy npoBeAeMo ai4noeigFry
ro lM eK o6'erra ynpaeninHn. I1pr qboMy 6ygenao

E
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Br4Kopr4croByBaril MoAenb crafloro noroKopo3nofliny B lM ei4noaigno 4q

[7e - 81].
Ey4eruo BBaxarn, t4o B MHoxrar-ri ycix Bep[xt4H poarnn4yaanoi llr,l

auginena nigurxoxnna BepuilH 3 KepoBaHuMil HanopaMu (piaxarvrr) t_lt'll

Mnoxrny iH4ercia BepuuH ie repoaanrMil HanopaMu po3rnnAyBaaoi lN

no3HaqnMo -I Koxnifi aepu:uti a in4excor'a i nocraeltMo y eignoeigHicrS

BennqilHy Hanopy (piann) [n Jzi, ne iel. Benu.{uF.tyt li AnaYieI y

pmrnfliqyBaHoMy niAxo.qi Ha3BeMo KepoBaHIMyt anltinnumu. 6yger,rrt

npltnycKarfi, tqo flnfl xoxnoi BepuiylHt/ : in4ercorrl iel eenuunaa y,

noBfiHHa 3Haxo,qtarilcr e ixrepeani, eusFtaqenouy aignoaigno HuxHuor{***
Mexep j/, ra BepxHbop Mexe0 jli, " oopuansuo AaHe rBepAxeHHt
Mae HacrynHufi anrnng:

***
YieI, yielli ,li l.

Ilprnycnaruo, ulo Benrquau li ,u !i- e eigounuu ansYiel
3orpenrta, BoHr4 Moxyru 6yru ataanaqeni, BLtxoAcvn s SynxqionaflbHor(
npr3HaqeHHn lM [30 - 33].

[lpunycruuo,'t{o AflF crBopeHH, neo6xi4xux xanopis (pianie) L]l
pffirrrsAyBaua lM uicrurs Bn3HaL{eHy MHoxr4Hy AE. Mnoxraxy ingexcir

rarnx AE nosHaqfiMo J. BeaxatuMeMo, uqo roxxuil AE s ingexcoru..;

xapaKrepnsyerbcs aiqnoeiAnnu napaMerpoM Xit nKuh Br43Haqae Bexr.ll

Synxqioxyeannn po3rne.qyBalioro AE, npil qboMy jr€l 3MicroeHr

napaMerpoM { Moxe 6yru, nanp[KnaA, KyroBa qacrora, cnoxilBaHa
noryxxicru, Hanpyra, crpyM, a raKox pieexu BoAr4 y ao4onanipxifl sexi
llapauerpu xi Anq Yj eJ Ha3BeMo KepyoqytMr,l napaMerpar4u
po3rneAyBaHol lM. Eygeruo nptanycKaril, r{o Ans KoxHot"o AE s iHgexcor
j eJ aennqrHa napaMerpa 3HaxoAl4rbcn e inrepsani, Bl,l3HaqeHOMy

aignoeigno HrxHbolo X, 'ra aepxnuoo J, MexaM[. Oopnaanuno gau€

TBepAxeHHn Mae HacrynHnit anrnag:

YjeJ, x1elx, ,rr- l.

o, r{o BenuqilHil x, ta x, ai,qoturi gnn V7e-l. tari
BrsHaqanrbcR Texnixo-excnnyaraqifi H t4M n xapaKTephcryr KaM yl

+rax AE [30 - 33, 79, 80].
uni Aii na lM sr o6'eKr ynpaani*ri 3 6oKy'ni4xnpqenux

$Hll 6yReuo xapamepr4syBarn BeKropoM noroxie, Koop,qr4HaraMu

norox!4 B,gyrax po3rnsAyBanoi lM. ,!ns peanunuxlM Q€Q, Au

3HaqeHb BeKropa nororis q/. EyAeMo fipunycKarfli ulo B

Q anginena MHoxr,rHa xnacis - nigo6nacr"h Qt npu qboMy

Ae K - MHoxnHa iHAercie rarux xnacie. Eygemo BBaxar[, r{o

ix4ercy keK VqeQr e 6nugurr,rrt,rr a acneKri

s6yprcaanunux Aiil Ha KepoBaHi sruiFrxi pmrflfl.qyBanoi lM.

6ygeruo BBaKaru, u.lo Anf, KoxHoro 3HaqeHHf, Berropa (te)
(1.31

Bu3Haqaerbcn ixgexc xnacy keK, Btaxoflf,qta 3 Br4KoHaHHfl

cniaehHoueHHn:

8e 8r, 8*c Q * keK. (1.5)

ra Mero.qononqHolo ocHoBoro AaHr4x npunyu.leHb
nocnyxmru BrAoMr npoqeAypr4 r(JlacrepHoro aHanBy, Ao sKr4x,

eignocnrucn usrgxo4itovi anroprrrrata iepapxivnoi xnacu$i-
a raxox aflrop[rMrd Qopruyeannn pos6uaor ra nepepisie rnacrepie

1 191.

BBan<arfi, ulo flnF poernngyeanoT lM peanisoeaHa

$oprvryeanxe MHoxr4Hr4 ni4o6nacrefi Qp a o1nacri Q, ge

l-lpoqe.qypu nouyxy in4ercy ffiacy s cnieei4xor.uenxi (1.5)

aigoru u ur,r ra roroBl4M 14 .qo n porpamnol pean iaaqii.

Sopruanisaqis lM sx o6'erra ynpaenixnn, qo npunycKae
crartacrrqHoro nigxo4y, Br4KoHaHa B np[nyuleHHi, r.r]o a lM

neBHe 3HaqeHHq eexropa {, Anfi FKoro a yuosn (1.5)

ei4noaigFruft in4exc r,nacy keK.
uogenerl noroKopo3noAinie y peanuurx lM [30 - 33, 61,721

spo6uru np[nyLqeHHn npo re, u]o npn Bu3HaqenoMy keK
KepoBaHa an,tinua y! 3B's3aHa 3 Kepyot{t4Mm napaMerpaMI

(1.4)

cntBBr.q,Hot!eHHfrM:
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v: =I (o!, *', *blx,)+c,

Y cnieeignouenni (1 6) xoegiqienrr a!, , b,:

n igcraei n poBeAeHoi $oprr/lanisaqii nocraeu llro Hacry nHy 3arqaqy
tM.

Bn3HaqeHoMv ke K xeoExigno sHafiru rari 3HaqeHHF

napanaerpie J; , uJo 3aAoBonbHntorb c.4creMi piennnu (1.6),

(1.6)

.

ra c! 
',

xapaKrepfi3ylorb ffiaeMo3B'F3OK rr,Iix aragnaqeHoK) KepoBaHoro srrrixt-torcl
ky;' rc acirraa repyrcquMu napaMerpaMu xJ npn Bu3HaqeHoMy ke K. I

6y4euo np!4nycKaril, u.lo KoHqenryanbHo cnieai4Hor.uenHn (1.6) npu

Bu3HaqeHoMy ke K e piannuunrra unoxnsroi napa6onivnoi perpecii [23,
241, y flKoMy repyrc,ri napaMerpr xi e vnHHnKaMr, a xepdeana sMiFtHa

y: - 3aflexHoro sr\riFr-roro. l-lpu Br43HaqeHoMy keK ann YkeK
cnieaigxoluennn (1.6) yreoproorb ct4creMy KBa,qparHux plannnu. Ha
nigcraei ananisy, sxufr micrrrucn e [23, 30 - 34], 6ygenao npunycKaru, ulo

nnsYkeK, Yiel roe6iqieHrm ,l , 4 ru c! e piannHHRx (1"6) e

ei4onarn,tu.

Ananie peaflbHr4x IM [30 - 33, 61, 74] noxaaye, qo,qnfl Br3HaqeHoro
keK, nxnh xapaKrepu3ye Bennqt4Hu noroxia y Ayrax po3rflsAyBanoi lM,

saranuxi eHeproBr4Tparu Zk scix AE Br,r3Haqaprbcs HacrynHhM
cnieai4nouennRru:

Zk = ZV!.] + sI*i + p,lx i) + to
jeJ

y cnieei4Hou:enui (17) xoeSiqienna f : , gi , p: ra tk

xapaKrepil3ytorb maeMo3B's3oK n,lix yciua KepyDquMu napaMerpaMu .r7,
cri Bil3Haqarcrb pext4Mt4 $ynxqionyaaunn eignoai4unx AE, , ra
3aranbHrrMl4 eHeproBilrparaMu 7 np^Bil3HaqeHoMy keK.

AHanori,{Ho (1.6), cniesiAHorueHHfl (1.2) npn Br3HaqeHoMy keK e

pienRHurna runoxunxoi napaOonivnoi perpecii [23, 61 , 741, y eKoMy
qt4HHilKaMH e repyrcui napaMerpfi {r o 3?rl€xHoo sruiFil-toto - Benuqri{a

3araflbHr4x eHeproBhrpar Zk flprnycrrnao, ulo Ane Y ke K
xoegiqieuna f ,r , S:, , P! ,, //' a piannHH nx(1.7) eiAorvri.
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(1.3), (1.4) ra uiuiuiayrcru qinuoay Synxqio, BnpaxeHy
(1"7). BnrnnA oa3HaqeHux cnieaignoueHb Ao3Bonne epo6nrn

ulo npu Br43HaqeHoMy keK nocraBneHa 3aAaqa e 3aAar{ep
nporpauyBaxsR. Er MeroA po3B'n3aHnR raroi sa4avi

arnfi naerog urpa$ia ra 6ap'epie 117,1221.
Kepypt{t4x napar.aerpia 17, ulo BxoAgrb a Onrrruafluxrft

gr4sxaqexo$,r y keKrno3HaqilMo 4*^, gej eJ.
niAcraai 3anponoHoBaHoi $oprvranisaqr'i 6ya pospoEnennfi

tum Kepytor{r,rfi anropurrtl.
Ha o6'imi oneparr4BHoro ynpaanians - lM - BuxoHyerbcn er,ruip

sHal.leHb KepoBaHHx euinnuxy; ws Y i eI.
Ha nigcraei arlaipnurx 3HaqeHb y, 3flificHoerucn nepeeipxa

o6uexenu (1.3) ans Vi e/. flxqo yci BoHr4 BHKoHylorbcR, ro
nepexig Ao nyHKry 1. lnarue BHKoHyerbcF nynm 3.

B[gHa.iaerscfl floroqHe 3HaqeHHF BeKropa q ungxoM euuipy
fioro xoopgnnar.

(1.7) Ha niAcraei noror{Horo 3HaqeHnfl BeKropa f e cniaeigHoueHHfi

eiAnoe|qHufi ix4erc xnacy k.

Ha nigcrasi sr4sHaqeHoro 3HaqeHHn ingercy k ann YieI,
k rk

an6rparcrscs aignoehHi sHaqeHHg xoeQiqieHrie A,i , Oii ra

piaHnnnnx (1.6).

' Ha ni4craai ehrra,{eHoro sHaqeann in4excy k w't^ Vj eJ

siAnoeiAHi 3HaqeHHF roegiqienria fi , SI , P! ,^ tk ,
u (1.7).
Ha nhcraei eiporraux oOrraexexs (1.3), (1.4), (1.6) ra Llinuoeoi
(1.7) peanisyerbce npoqeAypa nouJyrry poaB'n3ry eiAnoei4Ftoi
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3aAa9lcenapaoenbHoro[porpaMyBaHH9ype3yflhTaTian,v1el
Po3gir 2

BI3Haqak}TbcconT[Man5Hi3HaqeHH,(epyrcqlrynapauerpieIj.;n'

8. 3naftgeHi onruuanuni 3HaL{eHHs Kepy}oll4x napauerpis rj,r,in ,Anr

Yj eJ peanisyorucn unrrxoM ycraHoBKt4 ai4noeignrx pexuuia
$yxxrlioxyaanxs AE B po3rnn4yBanifr lM.

9. Bnxonyerbcq nepeAaqa ynpaanixxn 4o nyxrry 1.
Poapo6nenufr anropuru, u1o peaniaye 3anponoxoeaxuft y AaHoMy

nigpos.qini crarucrutrlHylfi ni4xip ,qo ynpaeninnn lM, anpg6oaannfi gnn

TA EOCNIEI(EHHR IH}KEHEPHHX
MEPEXHHX C]4CTEM flK ICPAPXIqHO
AHI3OBAHHX OE'EKTIB ONEPATHBHOTO

YNPABNIHHfl

o6'errie ynpasninnn po3rnqlqyBaHoro Kflacy. 3oxpeua, sir-r .oyrt 1. KonqenryanbHa Moiqerb iepapxivnoi opraHi3aqii
auxopncranufi Ans peanisaqii npoqecy oneparrBt{oro ynpasnixxr inxexepxr,rx MepexHHx cl4creM
MepexHoto ct,tcreMoo cinucsrorocnoAapcbKoro BoAonocraqaH Hfl .

1.5. Bucxoer&l

1. Ha nigcraai 3anponoHoBaHoT xonqenryaniaaqir npoeeiiena
Sopnaanieaqis i et,tgF{aqeui npnrcna4xi acnemu xou6inaropno-rpa$oaoro
nigxo4y .qo ynpaBninns lM is FrenosFroro insoprraaqien npo o6'errr,t
ynpaenixnn po3ru'lfiAyBaHoro Kflacy ra ceperqoBnqe iinuoro $ynxr1io.
HyBaHH9.

2. Br,rxoprcroByror{14 rona6iHaropno-rpaeoanfi ninxig go ynpaaninur
lM, Qopnaanieoaani aagavi, 3e'q3aHi 3 Br43HaqeHHf,M e$errrenocri
Kepylor{r4x .qift a lM, a raKox oqinoeannn naAifrnocri ra KepoBHocri lM
finn iinuoro po3B'R3anHR Br4Kopr,rcrasi raxi aigorvri eagavi MepexHol
onrrrraisaqii, HK 3aAaqa npo 6ararononpcnrfi xafiroporurfi nanqor, a

raKox 3aAaqa npo K naftroporuri Lunflxr4, peanisoaani 3a AOnOMOTOT
l-1 l-l I-l rraepexuoi onru nlt isaqii.

3. Enn $opruaniaaqil peanunux lM Rx o6'errie ynpaanirrnn r
ypaxyBaHHFna cneqrQixr4 ixHboi rononoriqsoi crpyrrypra ra npoqecie
SyHrqiouyeanxn erroprcranufr iepapxivxr,tfr xnacreptnfi ra
napa6onivnufr perpecHBHr4ft aHanig. Tarraff niAxiA Ao3Borrne
Sopuaniayeanr 3a4aqy ynpaaniHnn lM HK 3arqaqy cenapa6enuuoro
nporpaMyBaHHF, peaniaoeauy MeroAoM rurpa$ia ra 6ap,epie. Ha
niAcraai 3a3HaqeHoro nigxogy pospo6nexrff eSerrraannft repyovrail
aflropLtrM Anff peanbHfix o6'erria ynpaanixnn po3rnflAyBaHoro Kfiacy.

AaHcMy niApoaAini po3rnrHeMo enriny nacrynHilx nafi sax<fl ueiultlx
x BflacrnBocreil ra oco6nltBocrefi IIM B 3anexHocri ei.q

iepapxil a lMC.
xrqionanune nprcHaqeHHfl .

, f'eouerpr,runi poeuipu.
KoxcrpyrrraBHo-rexHonoriq n i oco6nusocri peanisauii.
Tononori,.*ta crpyrrypa MoAenrclpt{ttx rpaSie.
Enepreruvna xapaKrepucrt4Ka noroKoposnoginie.
Pexvrrtltr cnoxueanxr L{f1.

CryniHu croxacrltt{Hocri nororopognoAinia.
Ener.lenrnu fi cKnag AYr.
Moxnr,t sicru npamuv xoi peaniaaqii pisxux euAie iAeHrr6iraqiT.
nhcraBi po6ir [30 - 33,95, ',18, 136], ulo uicrsru uarepiann ra

3a pisxuura acnexTaMta 4ocnigxennn IMC flK o6'exria
R, pp3rnf,Henao xafieaxnneiui enacrfieocri ra oco6nusocri,

AnR oKpeMilx flM pisxoro piexn iepapxil.
MM cxnaAaprucs ia BenHKt,tx rpyOonpoao4ie

ro neperl4Hy, 3AaTHUx BHrpt4Maru BenilK Hanopu ra nponycKaT[
noroKn Un. MM Maprb BeflfiKy AoBxtlHy. MoAenrcpqi rpa$u MM

, a6o uapru eignocno HeBenI4Ky xinsricru qrxnia, rouy
i{ucna raxnx rpaSia pieni a6o Hena6araro nepeBuu{y}orb

SHaqeHHg.
PM cKnagalorbcf, s rpyEonpoaogia MeHuoro

, po3paxoBaHux Ha nepeAaqy MeHuilx noroxis l-l[1 s nanopauu,
n{oAo siAnoeignrx BenrquH e MM. Peanuni PM xapaxrep-
Me4uoro e nopisnanni s MM AoBx(tlHolo. MoAenpr:qi rpaSu

ru Einuuy a nopiannnHi s MogentorctLlmMl4 rpa$aur MM
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KiflbKicrb LlLlKliB, ToMy BiAnoBi.qHi r-lfiKnoMarilqHi qilcfla
6inuulrx 3HaqeHb, r-rix gnR MoAenooqilx rpa$ia MM.

Koncrpyrrueno MCLIn flBnqKlrb co6olc Ayxe posranyxeHi
saxinuLluoaaHi r'aepexi gpi6nrax rpy6onposo4ia HH3bKoro rilcKy,
Malorb HeBeflilKy AoBxr4Hy. l_lumonaarmvni qucna, ulo ei
MoAenroovr4ru rpa$ana peanbHux MCLln, na6yaanrs binar.uux
xix gnn Mo,qentoovr4x rpa$ie PM.

Pexnnan cnox[BaHHs l-{l-l ia Brl4t4x IM snxquruvr IM a6o
Bfi3Haqaorbcfl Berr,t{rrHa[ail notoxie tll"l, a raKox 3HaqeHHqMt4
3a srnx cnoxilBaprucn qi noroxr,l. ,[nn peanunrax Cl_]fl Mae M
croxacruqxnri xapaKrep pexrruie cnoxmBaHHn, o6yuoenenufr
pgAOM B14na,qKOBr4X qIHHt4KtB, AO 9Kt4X, 3OKpeMa, MOXHa
noro4ni yMoBH, 6ionori,{Hi norpe6m opranisrraia, a raKox cy6,errueq
ruipryaannn [30 - 33, 35, 118, 136]. Bi.qnoaigno go MareMarhqHot moaei
noroxoposnogin B pmrnfl.qyaaniil flM Bh3Haqaerbcn pexuMaMt
cnoxrBaHHr 4l-1 niAxnrcqeHrx 4o nei Hnxqnx flM a6o C[l-I. Tonal
croxacru.lHicru pexurrais cnoxheannn cL{l-l nopoAxye croxacruqnicl
noroxopo3no4inia B oKpeM[x JIM piouoro pienn iepapxii. Ognax y ciln]
riel x croxacrr.{Hocri pexurruia cnox[BaHHs cL{fl a6o Hr4xLrnMLr flM piel
eunaAxoei snainu (s6ypeHnn) raxnx pexurraie B3aeMHo KoMneHcylorbcq
eupienrcnrucn, 3rnaAxyorbcq npr IxHboMy annnei na anuli JlM. Toul
noroKopo3noginn y B,1rql4x IIM ra pexlMtl cnoxhBaHHfl xurrvrra l-1fl i
6insu gereprraiHoeaHilMr/, xix e Huxqux flM.

Oco6nreicrb efleMeHrHoro cKaaAy flyr peanbHux MM Lll

HaseHicra B H14x noryxnux AE ra aigcyrnicru a6o nainiuanuna xinuxicrt
l-1E. loqinsHicrs posnaiu.leHHfl Bent,tKux AE a 4yrax MM oGyruoaneni
xaRsxicr}o B Hr4X noroKopo3no4inie 3 BucoKl4MU eHepreruqHhMt
napaMerpaMm (noroxaul,I ra Hanopar,ar,r), r4o Maorb ercorrft cryninr
4erepnaiuoeaxocri, u.lo AoaBonse 3acrocyBaru 6inuLu noryxui, a orxe
6irsu exoHoMi.{r-ri roncrpyxqil Ta rilnopo3rr,tipra AE, c-rBopl4Blur4 npr
qboMy Arff Hr4x 6inuLu cnpunrnrsi yMoBr4 $ynxqionyaaHHc posrriuleHnr
x l-lE B Ayrax MM e ueHu goqinununa, ocxinbKfi B yMoBax noryxHr4)
noroKopo3no4inia qe npl,1BoAl4ru go icrornr4x eHeprernvnr,tx ararpar i30 ,

33,96, 1181.
B 4yrax peaflbHt4x PM raoxyru n,ticlurr,tcn sx AE, rar i I-lE. OAHat

ai,qnocna xinuricru AE ryr MeHlrJa, nix y gyrax MM, a noryxHicrb tl
Hrxqa. Lle nof,cHoerbcfl n4M, tqo eHeprerrqHi napauerpl
noroKoposnoginia e PM Hux.{i, Hix y MM, a cryninu [x croxacruquocri .
anuluit. Y raxnx yMoBax BaxKo crBopu4Tr,l nprnycrrui yMoBn Anl
QyHxqiouyeaHHe peaflbHilx AE, oco6nuso Ann rux, qxi uators BenNK!
noryxHicrs. HaReHicru xe ryr [1E npranycrnMa B 6inuu.rifr viipi, Hix e MM
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ysFOAXeHHg HeBenuKoro qncna B ocHoBHoMy

hpoqecin cnoxilBaHHE l-{il ia soaxiurHboro cepeAoBl4ula,
gncori eHeprer[L{Hi naparuerpt4, 3 gyx(e BenrKI,lM'.luonoM

npoqecis froro cnoxrBaHHs C4l-1, t4o xapaKrepn3y$rbcn

eHepreruqHilM14 napaMeTpaMn.
peani3aqil npoqecia ynpaeninnn IMC eenure 3HaqeHHR Mae

ix crpyrrypHol Ta napauerput{ttoi i4enruSiraqii, a raKox
craHy raKrx o6'extie [30 - 33]. Ha niActaei po3rnfl.qyBaHrx

MM, PM ra MCqn BI43HaqilMo rr,toxcnnsicru npaKr[qHoT
pi3Hr4x eugip iAexrilQiraqii qux IlM.

, MM xapaKrep[3ylorbcfi eignocno HeBenuKuM qilcnoM
gMiHHr4x Ta napauerpiB, $aeMo3aflexHnx Mix co6olo y

MeHuoMy cryneui, Hix aranori'.lHi aenuqrHr,t a PM i MC{[], ra
cryneni ,qocrynHrx gnn ararvripy. Touy MoxHa epo6nrn

ulo Ann MM saaHaqexi auflr iAesrr$ixaqii e nparruvno
{rMr4 [30 - 33, 96, 105, 118].
xapaKreprcyorbcs 3HaqHo 6inuuuna qucnoM sruiFlHl4x ra

croxacrnqnicrb Korpt4x icrorno Bllu{a, gix nqns aHanoriqHilx
B MM. Kpinn qsoro, saeHaqeHi Beflrlqni{n e PM esaeMosanexHi

a 6inuuor',ty cryneui, nix y MM, ra B MeHuoMy cryneHl
gnn ararriripy. Tor,,ty MoxHa spo6ula BHcHoBoK, u{o B PM
r'peanieaUiii posrrlnAyBaxux augie iAenrra$ixaqii aycrpivae

rpygnorqi [96, 105, 118]. y 3a'Rsry e qur'a 6y4eMo npl4nycKaru' u{o

tfl'- rvroxyru 6yrra igenrraQixoaaxi nuule icrorxi crpyKrypHi
a raKox Hafieaxanreiui suiHriTa napaMerpu.

, aignoei,qHi eHeprerfiqHi napauerp[ noroKopoanofiinie ryr
Orxe Hrai+ri fr enqpreruvni erparu e l-1E [30 - 33, 96, 118].

lyiax peanuHrax MCt{l-i enacnigox Bl,lcoKoT croxacrur{Hocri ra
bneprerraunux napannerpie nororoposnoAinis uicrgrucs nrute

,33.,96, 105, 1181.

ttii ,{}aHorr, iepapxivt+icrb crpyKrypr peanbHilx IMC o6yrtaotsnena

xapaKrepr3yprbcq Ayxe BerILlKtlM qucnoM guinxrx ra
cryninu croxacrt4''{Hocri gxrx 3aHaATo st4coxrfi. B ct'lny

oco6nueocreil MoAenorcqilx rpaQie ra
lfir4BHo-rexHonoriqnux oco6nuBocreil peanisaqii MCLln, Lli

Ayxe B3aeMoaanexxi tvlix co6oto ra BaxKoAocrynni gln
Toruy MoxHa apo6mru BucHoBoK, u{o aagnaqexi BVAn

s MCUfi peanieyaarr flpaKrfiriHo HeMoxnuBo [96; 105,

npuKnaA, u{o KoHKperu3ye ocHoexi nonoxeHHn ,qaHoro

[105, 118], poarflFHeMo MepexHy ct4creMy
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MM, ulo Bxo4l4rb y po3rne.qyBaHy ct4creMy, xapa gnn MM 3pouiyBanbHrx GHcreM
HacrynHuMr4 ocHoBHr4Mt4 BnacruBocrf,Mtl ra napauerpanar. ii

Onrrauiaaqin rpacyeaxuR uaricrpanbHnx raHanie3HaxoArTbcfl B Mexax Bt.q AeKtnbKox coreHb uerpia _ go gerin
xinonaerpie. 3a cBelo xoxQirypaqieo MM gosxnHolo ,qo ZAO M or onepaTnBHo KepoBaHl4x 3poluyBanbH ]lx cl4GTeM
Tyn,lKOBr4Mr4, a MM 6ingu"rol AoBxt4Hl4 MalOTb gerinura qnxnia. .Qinnnra
MM e craneai, vaeynxi a6o ac6ecroqeruenrni rpy6ra 4iauerporvr ni cficreMut fiK nigxnac IMC Malorb iepapxi'lny

lxns BepruKarlbHa geKounosnqia o6yuoanena

cinucurorocnoAapcbKoro BoAonocrat{aHHn, tqo cma.qaerucs s MM,
nroi ni,qxnoqesi PM.

'100 rvuvr go 500 uru. Ex AE a poernn4yaaHiil MM europucroeyrorscR]
aigqenrpoai Hacoci4 rvrny K ra KM ia no4aveo ei,q 0,45 rra,/ro4 goj
360 rrlts/rog ra HanopaMr aig 8,8 u go gB M, a raKox
cexqiftni Hacocrr runy MM is nogaueo ei1,22 nat/rog .qo 400 n./ro4 ra
HanopaMr eig 30 na no 1230 rr,t. PoernngyBaHa MM sx [1E ruicrnru
4erinuxa 3acyBoK, u.lo 3Haxorqqrbcn na 4innnrax, inqn4enrnnx AE.
fio6oaa nepianonltipr-ricru npoqecy BoAocnoxhBaHHfl s MM, qo Mae
neBHy ren4enqirc, noAaHa aignoai4nrr,l noroALlHHr4M rpaeiroru y t7g -

81]. Bin Mae ABa MaKcltMyMl4, rqo Aocerapru 10 ru3/ro4, a raKox uiniruyur,
nrufi aignoai4ae 1 m'/rog. lgenlra$ixaqin poarnrgyeaHoi MM sr o6rerra
ynpaeninnn sgificnoerucs 3a AonoMoroo auuipoeanunux
neperaoprcaavie rmcrie ra nororia. fix nepe.raopnaavi rhcria
BmKoprcroBytorbcn nepereoprceavi <Gan$ip>, l4o Maprb rtoxn6xy
ern,tipy 1,5o/o ra qac ycraHoBneHHs curuany aig 0,5 c 4o 2,S c. Br,ruip
nororie y po3rnflAyaauiil MM peaniayerucn 3a AonoMororc
eneKrpoMarxirHoro neperBoprcBaqa noroxie lAp-51, noxu6ra eurraipy
gKOrO CTaHOAITA 10/o, a runoerri qac ycraHoBneHHfl anxiguoro cilrHany -

ei.q 0,6 c.qo 2,3 c.
Koxua s PM, ni4rnouenux Ao poarnn4yaanoi MM,

XapaKrepu3yeTbC9 HaCrynH[M1,1 ocHOBHl4Mt BnacTnBOCTRMt4 Ta
napaMerpaMu. floexmna po3rnn.qyBaxol PM 3Haxo,qlrbcr a uexax ei4
,qerinurox Aecnrxie go 4exinuxox coreHb ruerpia. ,flinnrixarura FM e
cranesi rpy6u giauerporra eig 50 MM Ao 100 rr,Irra. posrnngyaana pM ne
uicrrru AE, y nrocri l-lE europrcroBylorbcn aenrrni, ulo 3HaxoAflrbc,
na ginRurax, inqrgeHrHrx sx MM, rar i Ctll-I. l-lpu qsonay uaragrocripyxy
BoAr Ha 4inRnrax PM 4opieHronru ei4 O,Z ulc Ao 1,4 rra/c, a Hanopu
Moxyrb Aocflrarr 60 rr,l. ulepes cxna4nicru npoqecie BoAocnoxr4BaHHs 3

PM, o6ynoBfleHy, aoKpeMa, cy6'errnsnuM[ r{t4HHuKaMu, 3B,H3aHnwu 3

CL{il, rxHe crarucrr4qHe Mo,qennBaHHff y BurnrrAi aignoeiAxr,rx rpa$irie
ne po6rrucs. Taxox ne po6virscn igeuru$iraqin poernnAyBaHnx pM qr
o6'errie ynpaeniuHn.

3asnaqeHi Harieaxnreir-ui xaparrepHi enacrueocri ra oco6nueocri
oxpenarx I1M pianoro pieHn iepapxil Moxyrb 6yrr suropucraxi gnn
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eignoeigrux 13 ra ara6opy aAeKBarHI4x IIA ixnuol peanieaqii

orpunaani pe3ynbraru Bt4Kopl4craHi npu cnrreei repyoultx

crpyrrryporo [62, 136]. Ha Bnu{oMY prBHr lepapxll
KaHanoM (MlqronoeHufr eogosa6ip s uaricrpanbHHM

cucreMr, unmti pieni npegcraeneui g'eAHaHuMt4 naix

PM pisuoro npu3HaqeHHs.

AaHoMy niapogaini pmrnnHeMo nocraHoeKy ra pearleaqlo Ha

Ugaqi onrurrlioaqil TpacyBaHHtl MK oneparuBHo KepoBaHHx

ct4cTeM.

HeoOxiAHo eig saflaHoro nyHKry cnoxuBaHHrl ql-l (eo.qn) is

cepegoBr4lua noOygyaaru MK 3potxyBanbHoT cl4creMr B

gerinuxox MoxntaBux BepunH PM, u{o SHaxo,qfiTbcfl Ha

ny, 6inuu Ht43bKoMy pieri iepapxii. flns aa6esneqeHxn nogavi

norpi6na neBHa rinuricru HacocHmx ctanqifr, qri e AE

KepoBaHoi spotuyaanunoi cl4creMt,t. Koxuttfi AE Moxe
Ha ognifi 3 AocrynHux Anfl cnopyAxeHHn 4innnox

O6naexenns B AaHoMy BHnaflKy Mo)lVTb 6yrra o6ynaoeneni

ltMu $isttxo-reorpa$ivutarur yMoBaM!4 ruicqeaocti, HasaHicrn

enopygxeHb, a raKox ruipryaannnruu, 3e's3aHuMt4 s oxopoHoro

cepeAoBnllla.
,"tl"r, lqo Ann 6ygu-nroi napra cyuixut'lx AE siAorai

Ha cflopyflxexxR ixt-lugenrxoi iu qacruHl4 MoxnuBoro BaplaHry

c[creMu.
onruuiaaqii TpacyBaHHn MK oneparl4BHo repoeaxoi
cucTeMn, pmrnf.qyBaHa B AaHOMy nigpos4ini, nonlrae B

. Heo6xiquo npu 3aAaHilx nonoxeHHrx nyxrrie cnoxlBaHHr
BosHiurHuoro cepeAoBtltqa Br3Haqtaru raKe npunycruMe

AE, Rre ninirvrisye saranuxi Bt4rparil Ha cnopyAxenns MK

EnbHol cHcreMl4,

Lleroro sopnaanisaqii nocraeneHoi Ha suicrosuouy piani sagaui

nacrynni no3HaqeHHF.
MoxnuBnx eapiaHrie MK npeAcraBuMo Mofleflopt{t4M

G, axuit Mae MHoxt4Hy BepuuH V ra gyr E, na KorpoMy KoxHa

9€E aia,noeigae ynopnAxoaaHift napi eepu:n" (i., i), ge i, jeV'
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Bepuruxy, l{o eignoeigae nyHKry cnoxfiBaHHq Lln is 3oBH

cepeAoBt4ula MK spotuyaanunoi ct4creMr4, no3Hat{nMo S ra Hasser,lto

ronoBHnM AxepenoM. Bepu:nny poanoginunoi Mepexi 3
MoxnyrBtlx BepurtH, .qo sKoi nepeg6avaerucn nigrnoveuHr M

no3Haqr4Mo / ra xaseer\ao ii ronoaHmM croroM. Koxnifi gyei € noc
y ei.qnoei,qHicru eenhqilay Cu, lrlo Bmpaxae eapricrr cnopy
qacruHr4 MK, Korpa 3'egnye aignoaigHi By3nil naepexi Moxnut
eapianrie. B ganift Qopruanieaqii sagaua onrrMigaqii rpacyeannh
oneparfiBHo repoeaxoi 3potllyBanbHoi ct4creMil 3Bo4r4rbcg,qo
noulyry xafiroporuoro naHllrcra 3 Bepr.ur4Hr4 ,S V BepuilHy t
Mo,qenlopr{oruy rpa$i G ltz3l.

Mepexa MoxnrBrx eapianrie rpacyBaHHfl MK spoulyaanrnol
cucreMu nprBegeHa e [79 - 81].

Mau:rnni nporpaMr, u.lo r{flcenbHo peanieyoru AaHy sa4aqy,
aacHoeaHi na aigoruorrly anropltrMi fieftrcrpr,t, nrufi apaxoaye cneqra$iry
posrflflrqyBanoi uogeni [123]. OcxoBy anropurMy craHoBurb nonox'ennf,
npo re, srulo ei4orr,tufi nafiroporulufi nanqor is eysna S y aepuranyT ra
BepuHHa K nanexmrb Ao t-lboro naHqlora, ro naftxoporu.rrafr nanupr ia J
y K e qacrLtHoro emxiglroro naHllrcra, r4o aarinvyerbcfl y aysni -K,

lniqianiearlis aflropnrMy s,qificnoerucfr npn jr=E noriM sent,tvrana j
A[cKperHo s6inuuyerscfi Ha oA]rH14t.lto, ra npn j=t anropurM 3aBepuJyo
po6ory. Ha ocHoei 3a3HaqeHoro anropfirMy peanisoeaHa nporpaMa
DIJKA, ulo BXo.qHrb y l-lfll-1 MepexHoi onrraniriaaqii [123].

llpmsnauernf, nporpaMr, r4o peanisye anropflrM fiefircrpr,r, nonnrao
B nouyKy naftxoporu:oro naHllora 3 Axepena a bygu-nxnfi inuufr eysorl
ruepexi. l-lporpaua DIJKA norani3oBaua a nnn MepexHoi onrilNaieallil
[123]. l-lporpanaa o6po6nne uepexi, qo ruicrRru .qo 50 eysnie ra S0 6yr,
Posrr,tiplr rraepexi MoxHa s6inuuJNrh, swtiHt,teuJu naexi Macfisie I
oneparopax posrraipnocri, 3anhcaHt4x y ni4nporparr,Ii DIJKA ra a ocHoeHiil
nporpanrti.

Bxi4Hi gaui ruanru nacrynxufr Bfi rflflA.
Ha6ip 1. O*qrn 3anuc e iM'srvr a.nropurMy y Sopurari (A4).
Ha6ip 2. O4nH sanrc is qrcnoM eysnia ra qucnoM gyr rvrepexi y

Sopuari(2110).
Ha6ip 3. 3aranune Ltrcro aanrcis B rqaHoMy ua6opi gopisnroe vucny

gyr naepexi. Koxnnfi 3anilc nlticruru nacrynui BenilqilHH:
1) noruep noqarKoBoro By3na Ayru;
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'xiHqeaoro,Bysna flyru;
Ayr.r1.

raKoro 3anilcy (4X,16, I 1 0, Fl 0.2).
4. Cxnagaerbcf, 3 o.qHoro 3anrcy, i.qo uicruru cnoBo PEND y

), nxe erasye na rixequ sagaqi.
5. Cxnagaerbcn 3 oAHoro 3anrcy, ttlo uicrrru cfloBo EXIT y

(A4), nxe BKa3ye na xixequ axi4uvtx AaHrx.
fpaMa crnagaerbcfl 3 HacrynHrx ni4nporpann: DIJKA (eae4exns

o6qucneHHc), TRACED (gpyr aysnia naftxoporu:oro naHqrcra

goaxranra). Bnropucroayaani smiHni: / - noqarroauil ayson gyru,

By3on Ayrr, VAL - AoBxlrHa gyrn, D - poGovrril MacuB

gyr, OPTPAf - Macne onruManbHoro po3a'Rery. Bnae.qeHHs

bHoro po3B'fl3Ky y eurnsAi poegpyriern aysnis narroporuoro
Ta fioro rqoBxt4Hu sgificnoerucn nBorpaMofo TRACED, tlto

y ga3HarleHhft nnn. Peanioaqiq sagaqi onruuiaaqii rpaqyBaHnn

irusuo KepoBaHoi 3potryBanbHoi cl4creMn r,ticrurucs e [79 - 81]'

Onrr misaqin rononori q roT crpyxryplr po3nogin bH llx
. Mepex onepaTllBHo KepoBaHux cl{creM
I cinucurorocnoflapcbroro BogonocraqaHHff

go l2g, 1151, onrrarr,risaqis rononoriqxoi crpyKrypLl
KepoBaHHX IIM noeunhta sfliilcHlosaruce 3 ypaxyBaHHrlu

rexniro-eronon,l iq n ux B 14 MOr.

Mixirtltioaqin 3aranbHrx Brrpar Ha cnopyAxenns IIM'
'Mixiluisauis 3aranbHrx Bl4Tpar Ha excnnyaraqiro flM.

3arafibHr4x Bt4Tpar Ha cnopyAxexns JIM rraoxe 6yrn
ga .qonoMororo peanisaqil HacrynHux saxoAis [29; 1151.

MixiMisaLlin o6cqry 6yginenunnx po6ir.
Burpar 6y4isensn rax ra KoHcrpyrqifi n rax marepianie.

3aranbHr4x Bl4Tpar Ha eKcnnyaraqip flM uoxe Syru
3a AonoMoron peanisaqii HacrynHux BuMor [29, 1 151.

iil/llHiilrisaqiq 3aranbHoro qt4cna enerr,tenrie (4innnox) po3rns-

3araflbHr4x eHepreTl4tlHtlx Bl4TpaT npu

saxni l-ll-l no Ainsnxax ra froTo nepepmno,qiny y

ry3rax posrnngyBanol JlM.
giuouy niApoegini po3rntlHeMo uoxnuerfr nigxh go onrrauieaqii
r{HoI crpyKrypil oneparvlBHo KepoBar+ux flM, nxufr apaxoeye

lHMoril. Y Aanorray rostexcri po3rnflAyBaHrft ninxiA e nori'{Hil['l
ra po3Br4rKorvr niAxoAy go onrnnaiaaqii rpacyaaHHc MK
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onepaTyrBHo KepoBaHt4x 3poulyBanbHHX cncTeM, u_lo MicTl4Tbcfl
ni4poagini 2.2 Aana'i poOorr.

AHanis icnyrcvux ra npoeKroBaHfix ilM AosBonfle spoOra
Br4cHoBoK, u.lo AnF o6'errie po3rneAyBaHoro Kflacy Hafrqacriue
e po3rauyBauuR eyania (eepu:rn), y flKr4x s'e4Hyrcrucn TxHi 6innH
(Ayru) 129, 1 151. 3 naerorc peanisaqii cBoro Syxxqionansxo
npu3HaqeHHq ra 3aAoBoneHHe nepeniueHux Br4Mor, npoerrosana I
noBrHHa MaTU HaCTynHt BnaCTUBOCT|.

1" Eytu 3B'q3noto.
2. Miqnru eci sagani aysnra (eepurnnra).
3. Micruru rrlt isiruanuse qrcno,qinnnor (gyr).
4. Miniuiayearu cyMy y3aranbHeHux eapriCHux ot-li

(ysaranuxenux 4oaxun) qlax Ayr.
Ha niqcraai reoperutKo-rpaSoaoro ananisy, npoBeAeHoro

aignoaiguo go [123], MoxHa apo6rru BhcHoBoK, r4o flM, sri nltarcru
saeHa.{e,{i BnacrtaBocri, naoxyru 6yru $oprvranisoeaHi nr riafixoporui
ocrogFri AepeBa. Torvry Ane onruuisaqii rononoriqHoi crpyrrypx
oneparnBHo xepoaanrx JIM nponoHyerbcn Bt4Kopt4croByBarr4 ei;;qonay
3aAaqy npo uaftxoporlxe ocroBHe AepeBo. flocraxoera gasxaseroi
sagaui eiAnoei.qHo Ao t1231 npilnycxae HacrynHy eopnaanisaqiro,
Braginnnao y IMC BfisHaqeHy nM M, nxy Soprraanieyeuo ocroBHytM

.qepeBoM Z, ,qo Mae n BepuilH, xorpi nanexarb MHoxr4Hi ,S. Bepu.lanu

ocroBHoro AepeBa 7 eignoei4aprb By3flaM nM M. OcroaHylrr AepeBoM

T nasnaaerbcn sB'e3Hr4ra rpa$, nxmfi cxna4aerbce s n-1 Ayt ra n

Beprur,rH. flyrra gepeea 7 ai4noaigaoru 4innHxau nM M.3 6y4s-nrol
BnacHoi nigunoxrnu MHoxr4Hr4 ,S r,,toxe 6yrra yreopeHe AepeBo, sKe,

oAHaK, Moxe He 6yrr ocroexilM AepeBoM 4auoi JIM M. npnny*[Mo, t4o

xoxuift aysi (i, .l), uto a'e4aye BepunHrr i rc j IIM M, aignoaigae

BeflrqrHa c4, x<a Bfipaxae y3aranbHeHy eapricny oqiiKy (ysaranuneuy

goexrany) posrnn4ysanoi Ayru (i, n, nopo,qxyBaHy 3aranbHHMr,t
BrrparaMu Ha cnopyAxeHHfl Ta eKcnnyarallio ei4noeignoi 4innHrua flM
M , n i, jeS. HafiroporulurM ocroBHLrM AepeBoM Ha3aeMo raxlar,r

ocroB IIM M, ulo Mae uiuinaanuuy cyMy y3aranbHeHnx eapricnux oqinor

C4 vcix ftoro syr (i, j),pe i, j eS.
Mepexa Mo)KnilBfix oapiaHria rononoriquoi crpyrrypu pM

3por.lyBanbHoi cr/creMil npfiBeAeHa e [79 - 81].

3B

piflno Ao [123]; sanaqa npo Hairoporule ocroBHe .qepeBo e

4ocni4xeHnn onepaqiir, FKa Moxe 6yru erpiu:eHa 3a

anropu4rMy, (t4o nomhl'{aeD. Liefr npoqec noqilHaerbcs

gooinunol BepurHh nM M ra Haftxoporuoi gyrn 3 MHoxrlHH'3'egnyoru 
o6pany BepunHy s iHuttauu Beplut'lHaMu- [licns

gaox eep'r.rran o6panorc Ayroto Bl43Haqaerbcn naft6ntaxqa

Ao qux Aeox. noriru Llfl Beptrt4Ha ra si4noeiAHa Iff gyra

Ao uyKaHoro ocroBHoro AepeBa. nflaxuft npoi-lec

>a noru, noxu yci Bepult4Hl4 xe 6y4yrs a'egxani mix co6op.
sacHoeaHnil Ha (noff'lt4HaHHi) HafiKoporturx Ayr, aiAnoeigxo

, Moxe 6yrn $oprvraniaoeanfifi TaKuM cnoco6oru.

bnxoprcio"ytoqtl BepuhHt{ AepeBa r, auanauarcrucn nactynni

,s MHox[Ha 3'cgnaHux Bep[ut4H, S * MHoxvlHa

BepuLrH. Cnouarry yci sepumura Gygyru Hanexarn rranoxnxi

Bu6upaerucn goainura BePufiHa , S ra s'egnyerucn 3

B!4KoHaHHe AaHOro nyHKfy

BeptIlUHl4 MHOXl4Hl,l S 3

cyciAHbolo aePu:rnoro. l-licnn

S 6yge uicrurm gai aePuunu.
Gepe,q ycix EYr, I4o s'egnYnts

MHOXI4HH ^s, auoupaeruos HaiKoporuJa Ayra. KiHqeea

qieT Ayrtr, qo HanexnTb rranoxnni S, no3Haqa€rbcn 6'

E dBuflyqaerbcr 3 MHo)lfl4Hn ,S ra nepeuilt4yerucs y utxoxrny S'

Ilynrcr 
-3 

BrKoHyerbce Aorl4, noKu yci BepuuHt'l He 6ygyru
uxoxptxi S.

paMa no6y4oeu naftxoporuloro ocroBHoro AepeBa Anc
ruepexi uicrutucR a 11231. Bona noranigoeana e Rrocri

Mta e nnn uepexxoi onruuieaqii, BiAnoaiAno Ao HaKnaAeHux

iHr, sasraqeHa nporpaMa AosBorIFe o6po6nnril ,lM, qri MicrRru

Eyonia ra 50 gyr. Y pasi norpe6t,l-poeuip.nicru ruoxna.sEinuuuru,
Mexi B oneparopax DIMENSION nignporpaun MINSPA ra

nporpaMr.
)ToBKa sxigHoi ixQoprraaqii gnR po3a'rsaHHe po3rns.qyBaHoi

I Bl4Kop14craHHf,M 3a3HaqeHoro nnn MepexHoT onrrauieaqii

E y HacrynHoMy.
xiOip t Bxo,qurb oAt4H 3anHC s it\l'sM anroprlrMy MSTR y $opnaari
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Ha6ip 2 noganniri o.qHrM 3anilcoM is qilcnonr Beptrlt4H Ta qucfioM

nMMy Qopnaari (2110).

Y uabopi 3 aaransue qucno sanficia 4opianoe L{ucny .qyr flM
l-lpr qboMy roxnnfi 3anuc ruicruru nacrynni BeflylLu4Hkr:
noqarKoBoro By3na Ayr[, HoMep xinqeaoro By3na Ayrn, y3at
aapricny oqinry (yaaranunexy goaxuruy) 4yna. Ilepenivexi 4ar.ri
Sopuar (4X, 16,110, F10.2r.

Ha6ip 4 crnagaerbcn 3 oA,Horo sanilcy, qo naicrrru cnoBo PEND
Sopruari (A4), nre BKa3ye rinequ sa4a.{i.

Ha6ip 5 cxnagaerbce 3 o.qHoro 3an[cy, qo naicrurs cnoeo EXIT
Qoprrltari (A4), nre BKasye rinequ axigr-rr,rx AaHr4x.

Pean ieaqin sa,qaqi onrr ru isaqii ronon oriq noi crpy Krypfi
KepoBaH[x flM sa rpurepieru cyMl4 y3ara-nbHeHHx aapricHux oqinox ixxit
gyr uicrurscn a [79 - 81].

2.4. BtacHoerta

1. Ha ni4craai ei4noeignoT xonqenryaniaaqii BcraHoBfleHt
iepapxivxa opraniaaqin peanbHux IMC ea Synrqionanunnna npunqnnofi
llpoananisoaano srrainy Haftea>Kn,4eilul4x snacrfieocrefi ,i
oco6n[eocrefi, xapamepHilx An, oKpeM[x flM, y ganexxocri aig ixnuor(
pisnn iepapxii e lMC. Bt,lsHaqeHo nprxnagHi acneKT[ 3anponoHoBaHor(
aHanisy.

2. ffna onruuiaaqii rpacyBaHHn MK oneparuBHo KepoBaHr4)
spor.uyBanbHux cr4creM B1,lKopucraHa 3aAaqa nouJyKy nailroporu:ori
naHllrcra Ha MoAen}ooqoMy rpa$i r'loxnuarx aapiaxris rpacyaanns M(
Mauuxxi nporpaM[, Rxi exo4nru y l-ll-ll-l uepexHol onrnuiaaqil, rorpul
Bl4KOpt4CTaH Uti gnn qucefl bHoi peanisaqii nocraBneHoi aagavi, 3acHoBaH
Ha aigorraortlty anropurui fiefixcrpra, u.lo BpaxoBye cnerlrasixy gano
sagavi.

3. finn onrurraiaaqij rononorisnoi' crpyrrypra oneparilBHo KepoBaHilt
flM, nri BxoAFrb Ao cKnaAy iepapxivro opraxisosaHnx lMC, I
ypaxyBaHHsu peanisaqii. sanponoHoBaHhx Ao HrlX KOHCTpyKThBHI4X Tl
eKcnnyarallifrHilx eilMor, B],lKoprlcrana ai40rua 3aAaqa npo aafrroporuq
ocroBHe nepeBo. Toruy Ans onruuisaqii rononoriqnoi crpyrrypri
oneparfiBHo KepoBaHrx flM euxoprcraHvril flnfl MepexHoi onrun,lisaqit
nxui eSerrneno peani3ye 3a3HaqeHy 3aAaqy na EOM 3a AonoMoro(
a"nropilrMy, (l4o norfl ilHaeD.

PosAin 3

Ilt4HOBHlCTb B ICPAPXILIHO OPTAHBOBAHHX
,THBHO KEPOBAHI,IX IH}KEHEPHHX MEPE)I(HHX

CHCTEMAX

lepapxi q na AeKoM no3 ll Llifl ro n onori q H oi crpyrry pll
ixxenePxux MePexHHx cl4crenl

Qoprvranisaqii iepapxivnoi AeKoMno3Hliii rononori'{l-loi
IMC eaeleiro xeo6xigni no3HaqeHHe ra noHflrrg' flpt't tluotvty

Bn KO pr4 CToBy Barvl reopefla ro-rpasoey rep na i xon ori rc ei,q n oei4no
12e1.

BBaxarn, t4o IMC N gexonanosoBaHa sa $ynxqionaflbHl4M
na oxpeui JIM pisroro pisxn iepapxiT, i npn UboMy yci nM

rro pienn iepapxii e 3aHyMepoBaHilMt4.

,'-y flM l.ro piarra iepapxiT, sra 6eonocepe.qHbo Hrxqa Ana k'

+1)-ro pienn iepapxil, no3xar{raruo N'1r. 6y4eruo npunycKaru, t{o

Br4r4orcl Ans po3rnsAyBaHoi nM ttrj? e flM

e 6eanocepegHbo Hl4)l(Llt4x - flM l\i;;l

Hy crpyKr-ypy IMC N $opruanisyeuo MoAenoloqrM

Korporo Z ai,qnoeigae mnoxuxi aysnieG, uHoxuxa BepuJt4H

a MHoxuHa AW E - rrltnoxuni Ainsuor IMC }f Axanori'lllo,

crpyKrypy IIM N"o $oprtaanisyeuo aiAnoeiflHurvt

uu rpaSorvr G)7,, axna e nogrpaQoM MoAenlonuoro rpa$a G

Ilpr LlboMy nepeg6auaerucn, u.lo MHolxnHa BepufiH

BiAnoei.qae rusoxuui aysnis flM

fioro gyr E]p - ,ro*nHi girnHox po3rnflAyBaHol IM.

Yjo

rpa6a G)n
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Mr-roxr,rr-ri ayanie nM l/jr , y f,Kt4x s4ifrcHroerucn cnoxrBaHun l-ll-l

soaHiLr.Jr-luoro cepeAoBr/Ua a6o 6eanocepe4Hbo 3 Br4r4oi JlM, nocras

y eignoeigxicrs uuoxruy Axepen (axignrax aepulan) Sj.7.

rPa$a Gti1, PosrnnA}BaHoi JlM.

Mnoxrni By3niB nM Nj.r , y eKt4x egificnroerucn cnoxrBaHHq

6esnocepe,qnuo Hr,rxr{r4Mr,r IIM a6o Cqn, nigrnrcvenraruur
poarnngyeanoi flM, nocraBnMo y aignoei4uicru MHoxr,lHy

(araxi4Hrax aepu.run) Tfi vtoaenaoqoro rpaQa Giir, g$rnA4yeaxoi flM

Muoxrani eysnie nM N; , y RKr4x s4ifrcnoerucn nepeposnogin

nrtix ginnnrcaMu po3rnrrAyeanoi IIM a6o Cl-1fl, nocraB[Mo y aiAnoehHicru,

MHoxr,rHy npoMixHl4x (auyrpirunix) eepu.lt,tx M're ti/lo}enotoqoro rpa$ai

rliUyp Po3rnn4YaaHoi flM-

nocryJrar Moxe 6yrn Sopr.aan isoean u fi nacrynH il r'a u cn i seiAnouex nn rrlt ra : 
I

Tjo +A;S'1,, *A;M',r *a. (.,ri

,

2. Mnoxmxr Axepen Sjo , croxis T) , araKox npouixnux aepu,,nH'

M'rr MoAenorcqoro rpa$a G'ro JIM N'ro se rr,ricrsru .rrunrnni
Bepurt4H, i ror,ry qi mHoxunu He Maorb cninuHnx eneruenrie
nocrynar uoxe 6yrm Qopuaniaoeanrfi nacrynH H Mu cn iaeiAHoueHHfl Mt4.
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Sro n Tlo = A;S'it n M)* = A;

Tjo nM',1, : A.

BepurlrH Flio *onen,otot{oFo rpa6a Gio nu'Nj* **
inurx BepuHH, qo He Hanexarb MHoxHHaM Axepen

Ti, 
^ 

rarox nporuixnux Bepurt4H Mk posrnqgyBaHoro

rpaQa G',0 3asxaqeHfifi nocrynar Moxe 6Wn

HacrynHilM cnieeinqHoueHxsirt:

Slo t M'pw)o=Ylu.

ai cnieaigHou.exu (3.1)-(3.3), ruoxna spo6uru BllcHoBoK,

MHoxr,H {s"o; 
M}n;ri\ yr'opne pos6raar<y na unoxrni

Ao crnaAy IMC f{ saeHaqeHrfr nocryflar Moxe 6yru

(i*p\ " U*q) u (t*r) = 1 + Eit n E{, = A.

Ha ni,qcraei auanisy rononori.{Ftol crpyKrypu peanunux lMC,
Moflentoroqoro rpaga G]o nrrtl Nn .naicrurucs a 162,74, 1361, cSopruyrrloeMo nocrynaru, rorpi sn

rononoriuny crpyrrypy oKpeMrx IIM piaHoro piann iepapxii, r.rlo cflequ$itry rononoriqHoi crpyrrypu peaflbHvtx IMC [62'
Ao cKnagy lMC. I-lpn qboMy Aflfl Br43Haqenocri 6ygeruo poarnngarla fi( cfoopuynoeMo nocrynar[, lLlo BlrcHaqanTb B3aeMoSB'R3Kt't

lK

1. Mnoxunm Axepen ,Sj1 , croxie Tjo , 
^ 

raKox nporr,tixnr,tx Bep[xr,rH

crpyrffyp oKpeMux flM pianoro piann iepapxil, rri axognru

rpa$n ecix ,lM, u{o Bxoltnru Eo cxnafly lMC,

M're uonenloloqoro rpaSa G'ro nW N'f ne e nopoxnin,rn. Vxasaxrd
uix co6op pe6parvrra [129]. finn pisunx nM N,1 rc Nl,, nxi

V;r

(3.2)

(3.3)

(3.4)

rpaSu IlM oAnoro piann iepapxil poegineni uix

11291. Ena nM ttrjr i N;,, Rri anaxogRrucn na i-uy

s IMC N, aaexaqeHilfi nocryrar Moxe 6Wu
HacrynHuM cnisaigHourenuRu: i .
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(j*q)v (k*r )= 1= Vir nV,i, = A.

3. Mnoxuna flxepefl sj, Mogenpoqoro rpa$a G'ro flM N',

uicrutucg Rr nigruxoxuHa B MHoxilHi croria Tiit uogenropqoro

Giit nw N';' , sxa e 6esnocepeAHbo Bl4u.loo crocoBHo po3rnnAy

IIM Njr y IMC N. fiauun nocrynar naoxe 6yrn

HacrynHhM cnieai4uou:exHnu:

S',0 c Tilt

Ta noporqxyBaHi HhMl4 sa,qaql ynpaBnlHHs .qnf, oKpeMHx

piaxn iepapxi'i, sri HasBeMo ainnoeiAHo floranbHLlMl, qinnrum

lnnn (JlL-{) ra noKanbHvtMm 3agaqaMu ynpaaninnn (n3). l'loriu

np14nycKarr,

1,tMr4. Toai

H14)rctolo

Ht4M14HacrynHill

)

(3.7i

orpyrMaHux pesynurarie neo6xigno $opmanisyean yuoatri-,

)Tb npuHurn Koop4t4HoBHocri IIL{ ra nopogxyBaHilx Hmun Jl3

IM crocoeHo Bi,qnoBiflHrax flL[ ra II3 gnn 6esnocepe,qHbo

BhnosiAxo ao [88] BuKoHaHHf, 3a3HaqeHoro npnHquny e

yMoBoto $yHrqioxyaannn iepapxitttto opranisoeanux
nilraHHn e npegMeroru AocniAxeHHf B AaHoMy

u1o yci JIM ausHaqenoro pianr iepapxil e

j'v IIM i-ro pienn iepaPxif, cKa o

Ane k-o't nM (i+1)-ro pianr iepapxii,

Nk
[58, 60], 6yAeuo npilnycKarl4, u1o repigxi gii B

IIM sAificarotorbcn unf,xoM eruiHt4 ciraHie li AE ra [lE'
B qboro, poarnngyeaniil flM nocraBrMo y BhnoBlAHlcrb

AE ra FlE, sxi no3Haq[Mo eiAnoeigHo U'rp n R"p.

Bexropa [J'i1r, aoxPerua, Mo)qfrb 6yrra ryroei qacrorr, a

noryxuocri, Hanpyru, crpyMl4. Koopgunarartltt

Rj1, .o*R"Ma, Moxyrb 6yru eenuuunn ninifinrx a6o KyroBt4x

eignoaigFtux nE.

po3rnnAyBar-rifi flM Njp nocra"rauro y aignoaiqnicru BeKropr

ra s6yproearbHt4x stvtiHHrx, flxi nosHaquruo eiAnoei.q*o Zlo

. Koop,qranaraMH Bemopa Z'1t| to*Pema, Moxyrb 6yrn eenrvuxt't

nanopie a6o pienie qn y Bl43HaqeHrx BeplrlnHax

rpa$a po3rnnAyBaHoi IlM. Koopgnuara,r,aw aerropa Q'i1,

t4o xapaKrepusytorb r6yprcaanuni gii na repoaani slt ixl'li

JIM, sxi HaAalorbcff besnocepegHbo Brt{o}o ra HilxqlilMl4

3uiHnuuu, 3oKpeMa, Moxyrb 6yrn norcru IJn y neBHt.lx

4. Mxoxutna croxia Tjo MoAenoovoro rpa$a G'ro JIM ,lr/

Br<rrroqae e sxocri nigruxoxrn MHoxl4rrr,r Axepen S'-jt

rpaSia G';' flM ttl'*r' , sxi e oesnocepe.qnbo Hr4xr{l4MM

po3rnnAyBanolflM Nit V IMCN.
SasHaqeH[fi nocrynar rraoxe 6yrr Sopuanieoaantaft

cniaaiAFroueHHq[a:

Tlo c ,s;;'

Cnisei4HouenHn (3.1) (3.7) Sopuanisyroru iepapxivnl
Ae KoM noou r-li n rononoriq HoT crpyKrypu pean snnx I MC.

Anpo6aqin sanponoHoBaHoro B AaHoMy nigporgini nigxogl
nora3ana e$errnanicru fioro BMKopncraHHs Anr opranisaqii npor-lecil
ynpaBniHHn PM uepexxoi cr4fi'eMil cinucsxorocnoAapcbKo(
BOrqOnOCTaqaHHR.

3.2. Koo pgh HoeH icru noxarr bHl,rx qine[ $y x xqioxyBaH Hs ra

6araropinHeBuxixxexepxnxMepexHrxc!|cTeMax

.Qnn peanisaqi'r npoqecia ynpaaniuun iepapxivuo oprauisoBaH[4Ml
IMC neo6xigr-lo Hacarritnepeg cSoprrltynn:earm i $oprvranisyaaru qifl
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rpa$a po3rnnAyBanoi fl M.
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3saxarcqn Ha [58, 60], 6y4enrro npr4nycKaril, t4o B po3rflnAyBa

nM N'jk BeKroptl U'10 , R)0, Z'r7, ,a Q'1r uanexaru o6nacrnrra

nprnycrytMr4x 3HaqeHb, sri nosHa..{t4rr,ro er4noaigxo C)( {/'io), Q( R;

AQ)r) ru O(8:r) oopruanuuo rari yMoBr4 Maprb Hacryn

Brrnflrq:

U',r eA(U',); njo e f)( R]);

Z',0 efJ(Z]); Qlo eA(Ok)
BiAnosigHo .qo [58, 60] 6y.qeMo BBaxarn, qo cniaai4norueirnn (3.

$opuanisyrcru craH rexniqnoi cnpaanocri po3rflsAyBaHol
ai4cyrnicru a niil aaapifinnx curyaqiff.

Bnxo4nvu s [58, 60], 6ygerr,to npilnycKarm, tl-1o JILI Br4sHaqeHol
nonflrae B crBopeHHi xeo6xi4nux yMoB SyurqionyaaHxn AnF
6eanocepe4nso Hr4xqrx flM a6o acix Cqn, ni4rnnvexux
pmrnn4yBauoi IlM. Tara IlLl uoxe 6yrn BhpaxeHa
BeKropa KeposaHhx aruinnux pmrfiflAyBanoi JIM Ao oOnacri
3HaqeHb, nxa e nigo6flacrlo np[nycr]tMr4x 3HaqeHb qboro BeKropa.
Hboruy nepeg6avaerucn, u{o sci iHtui BeKropr,l, gxi eiAnoai
posrnngyaanifi IlM, aHaxoAnrbcfl B o6nacrsx iinix npilnycr!,l

3HaqeHb. O6nacrs neo6xi4Hux 3HaqeHb BeKTopa Zi1, poarna4yearoi

Njp nosnavuuo C)'' (Z'1); npu LlboMy f-'' (Z'1t) c: Q(Zt,o)
3 ypaxyBaHHqM BBeAeHrx no3HaqeHb ra noHlrrb

oHaqeHb, nri npu Bt43HaLleHoMy neo6xigHouy euaveHHi
eMiFu-rrrrx 6eanocepegHuo euuloi flM sa6esneqarb
3HaL{eHHfl BeKropa KepogaHux snainFtvtx y

IlM. l-lpr,r qboMy nepe4bavaerbcn, u{o 3HaqeHHff Bexropa
auiunrx po3rnsAyBasol flM 3HaxoAflrbcc e o6nacri ixxix

gHaqeHb.

eupasie (3.9), qri $opuanisyrcru eiAnoeigHufi

, II3 poarnngyaaHoi nM Nik ruoxe 6yru BupaxeHa

, N',0:Zii' ee-'(Z'oit) =
* 1(J'1r ee)(U'1t7'1R/, e o(rRjo ) =>

* z'* eQ',(z'17)'Q)r ea19t'01.

(3.10)

ynpaaninna pffirnrAyBanoi flM N)L, axna $oprvranisye eignoeiAny

Mae Hacrynnuil surnR4:

I',',0'.Z'.10 e f)'(Z',0),U'10 e f)(U'io),

R',0 €()( R'1),Q'10 e a(Ql). (3

Oopruanisoeana cnieei4HoueHHeMr4 (3.g) nll nopoAxye Hacryn
Il3. Heo6xigHo B po3rnflgysanift JIM peanisyearil raxi 3HaqeHHg
naparuerpia AE ra l-lE, r4o 3HaxoAfirbcn y aignoeignux o6nacrRx ix
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yMoBolo Syxxqionyaannn iepapxivuo opranisosaHrx
ilt,lKoHaHHF npt4HLluny Koop,q[HoBanocri qineil $ynrqioxyaanxn

r4x H14Mr/ 3aAaq ynpaanixun rqflR Ht4xt{t4x nigcrcreu
;BlAnoeiAHr4x r.lineil SyttxtlionyeaHHs ra 3a.qaq ynpaaninnn gnn

Br4ull4x ni4cucreu [881. 3agHaqeHufi npfiHqun
y ararnn4i neaHol yMoBta, rKa Moxe 6yru peanieoBaHa B

, ynpaaninnrr po3rflnAyBaHoro Knacy qepes cnequ$iry ra
MareMarrqHux Mogenefi nororoposnoAinie B orpeMnx

pisnn iepapxii [58, 60]. 3 qieto uerop po3rnflHeMo rary flM,
Br4qa AnF Bu3HaqeHHx JIM, rorpi y cBoto qepry e

HuxqhMil Anfl po3rnn4yeaHoi IlM. Cyru yMoBl4, RKa

, nonflrae B roMy, qo icnye rara oOnacru neo6xiAxrx
BeKropa KepoBaHilx auisllux po3rflflAyBanoi JIM, is rorpoi

3a3HaqeHoro BeKTopa Ao3Bonse ea6esnequrn ueo6xhni
aerropie KepoBaHfix aruinurx y ecix 6esnocepegHbo Hrlx.tt4x

peanieaqii B HHx AeflKt4x BiAnoBiAHt4x 3HaqeHb BeffiopiB
AE ra nE. flpu LlboMy nepeg6avaerucn, u{o BeKropil
AE ra l-lE, a raxox Bexropt4 a6yprceanunrx guinurx, sxi

ycinir qnna IlM, ne Buxo,qnrb s oonacrefi ixuix npnnycrt4Mt4x

Cnpaae4nraeicrs AaHoro rBeprqxeHHn o6ynnoanena
tqo ycraHoBfloe B3aeMo3B'g3oK ruix suixxurrau

) cranux noroKopo3noAinie y BH3HaqeHoi Bt4u.loi flM ra
Hr/xrlr4x IlM, nxe cQoprraynuoBaHo ra AoBeAeHo a [79 -
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Y npranyulenxi, ulo po3rnffAyBaHoo e nrrlr Nif1, a

Hr4xr+4Mr,l - nM trtrj? , 3 ypaxyBaxHgtd cnieeiAHoueHb (3.8) (3.10),

$oprraaniayroru rexniuny cnpaanicru, a raKox ei,qnosiAl'li IlLl ra
sa3HaqeHvrx IIM, raxa yMoBa AonycKae HacrynHy $opnnanisaqirc:

N';' ,vri;:f e)' Q'oi\,v zii € f)' (zL;\ >

= 3(Jip e A(U'i*),1R'iu e O(Rjo ) =
* lZip, etl' (Z'11,),8i0 <_ez(Q:il.

Tarrna quHoM, y AaHoMy nigposgini cniaeiAxoueHHnMt4 (3.8) - (3.1

$opruanisoeanrafr craH rexxiqnoi cnpaanocri, a raKox nq
nopogxyBaHi srnan Il3 gnr oKpeMux flM pisuoro pienn iepapxil
ypaxyBaHHqM Llt4x p$ytturaria cnieeiAxoueHHrlMl'1 (3. 1 1 ) $opuan
yMoBl4, nki erapaxanrb npuHqun KoopAtrHoBanocri J1l-l ra nopoA4
nt4nrrra I13 .qnn Huxqnx flM crocoBHo ainnoaiAFlt4x IIQ ra fl3
6esnocepegHbo Blttrlrx fiM e iepapxiuro opraHigoeaHux lMC.

rao4eni 6ynn BrKopt4craHi 4nn opranisaqii npoqecia ynpaanix

peanbFivrMt4 lMC. 3oxpeua, rari uo4eni BvlKopl4craHi gnn peanl

npoqecy ynpaaninnn MepexHoto cl4creMoto cLnbcbKorocnoAa

BOAOnOCTaqaHH9.

3.3. Koopg[HoeHicrs noxanlHl,lx qinefi Ta noxaflbHl,lx
crocoBHo rno6anunol qini ra rno6ansHol aaAaqi e
6araropi n HeBux i xxe xepn ux MepexHux cllcreMax

BiAnoei4Ho Ao [BB] AnA peanbHvlx iepapxivno opranisoeaH

cKna,qHilX rexniqurx cucreM e cnpaBe4fiilBrlM TBepAxeHHn npo re,

AocerHeHHs rno6anuuoi qini ixnuoro $yrrqionyaaHHfl 3a
peanisarlii eiqnoei4noi :agaqi ynpaaninnn raKHMt4 o6'eKraMn

ei4 4ocnrHennR nigcucreMaMu nafixrxqoro piexn iepapxit

H, Ta nopoAxyBaHoi Helo rno6anuHoi ea4aqi ynpaeninnn
opraHiaoeaHoi cucreuu [88].

opran isoaarifr cxna6nifr rexn iqnifr cucreui sasHaqeHilil
B TOMy B[na.qKy, flKlr-lo peanl3aqlfr noKaflbHl4x

inns nigcncreruanau nafrnuxqoro pienn iepapxil,
eignoaignrarrltkr noKanbHuMt4 qinnnltn ixHboro Synrqio-

npuBoAr,rrb Ao peaniaaqil rno6anunoi sagavi KepyBaHHs
.opranisoaauoo ct4creMolo, nopoAxyBaHolo eignoei4Holo

qinnp iT $ynxqionyeannn [88].
nltorxnueuff niAxig Ao $opuanisaqii ynltoa, sxi

3asHa,{eHytft npilHt-liln a iepapxivno oprauisoaaHux lMC.
raKoro niAxoAy o6yruoanena rBepAxeHHflM, t{o

yMoBH peanisaqii pmrnflAyBaHoro npnHqhny B iepapxit{Ho
lMC, sre c$opuynuoBaHo ra AoBeAeHo e [79 - B1].

ra fl3 Ann oKpeMhx 11M pianoro piarn iepapxii po3rneHyro B

3.2 flaHoi po6otra. [inu Syr-rxqionyaannn IMC ra
Heo saAaqy ynpaanixnn IMC Ha3BeMo eignoeiAHo

qinnrc $ynrqionyaannn (fQ) ra rno6anuxop 3a.qaqeo
(l-3) nnq pmrne.qyBanoi lMC.

s axanioy SynnliouanbHoro npu3HaqeHHq peanunux IMC

1361, uoxna spo6urr BucHoBoK, tqo flU Anc fiM nafinnxqoro
nonnrae B crBopeHHi Heo6xi,quux yMoB Synrqioxyeaxxn

C{[1, sri niAxnro.teHi ,qo po3rncAyBaHoT IlM. Taxa III rraoxe

npunanexnicrn BeKropa KepoBaHrx 3MlHHl4x

flM Ao aiAnoeiAxoi o6nacri xeo6xiguux 3HaqeHb, qKa e
K) npilnycTnMt4x 3HaqeHb uboro BeKropa.
Br43Ha''reHocri 6y4errao npilnycKar[, t{o B po3rnngysanifi

piann e flM nepuoro Piexn iePaPxii.
Br4u.14Mr4 Anfl HHx e JIM 4pyroro piann iepapxii,

ypaxyBaHHnM BBeAeH[x no3HaqeHb ra noHsrb flLl gnn

pienn iepapxli Njn uoxe 6yru SoprraaniaoaaHa HacrynHilMl4

Nlo:z)o e Q'' (z)1,),u',0 ea(u|),
(3.12)

IMC
Togi

NM

noKa

qinefi ixsuoro $ynxqioHyBaHHrl sa AolloMoron peaniaaqii

noKanbHrx 3agaq ynpaeninxn rlrn,tn niAcncreMaMfi. [lpr qsouty R',0 eo(Rj- ),Q)o e a(Q)).
peaniaaqii npoqecie ynpaaninnn iepapxitlHo opraHl3oBaHIMt4

e ueo6xhxfiM Bt4KoHaHHq nprHLlnny KoopgvlHoBHocrl noraflbHvlx u a aHaniey SynxrlioHanbHoro npil3Har{eHHn peanuHrx IMC
SynxqionyaaHHl ra nopcA)vyBaHux HVMVT roKanbHmx 3aAaq ynpaeni

Ans niAcucrena nafiHrxuoro pienn iepapxii crocoBllo rnoOanusoi
1361, MoxHa spo6rru BilcHoBoK, tl-lo l-U ans iepapxiuNo

x o6'erria ynpaeniuHn pmrnff,qyBaHoro Kfiacy no.nffrae B

4B
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crsopeHHi ripunycrt4Ml4x yMoB $yxrqioxyaanxn flnF acix
nigxnnuexrx Aopffirnggyeanoi lMC. Bi4noehno Ao [60, 62, 136],
peanbHlrx IMC ni4rnp.{exi flo JIM nafinuxqoro piens iepapxii. Totuy

niflcraBi BBeAeHnx flogHaqeHb ra noHelrb, 3 ypaxyBaHHf,M

3 ypaxyBaH
nepuloro

(3.12), l-Ll gns peanbHoi IMC r'rtoxe 6yrra QopruanieoaaHa
cnieeiAFroueHHttM14:

vnj* :zlo efz,"(zlk),u',* ea(u',),

Rln eQ(nln), Qlo =o(/il.
3 ananiay cnieeiAHoureHu (3.12) ra (3.13) Moxna

B'lcHoBoK, u{o B peanbtr,rx IMC AocnrHeHHrl eciraa flM naftHnxqoro
iepapxii ehnoehxilx Jlu npraeogLtrb Ao AocsrHeHHq l-[ gnn lMC.
3anponoHoBanrafr nigxig go $opruaniaaqil flLlgnn flM HafiHutl<'{oro

iepapxil ra l-L{ gnn IMC AooBoIIfle $opmaniryaarn yMoBy, Iqo

npuxq!{n .xoopgnxosHocri flU ,qns JIM naftxnxqoro pianr
crocoBH6 fq gnn IMC e iepapxi,txo opranisoeannx oderrax
p6rnf,AyBaHoro Knacy.

Ooprraanisoeaxa cnieai4HoueHHnM (3,12) JIU nopo.qxye
Jl3 gnn IIM nainnxqoro piaxn iepapxil. Heo6xigtto a posrnngyaanifi
peanisyaaru raxi eHaqeHHn aelropia craxy AE ra [lE, ulo
BiAnoai4Hux o6nacrgx ixxix nprnycrl4Ml,'lx 3Hat{eHb, f,Ki npta

neo6xigrtolrty snavetni BeKropa KepoBaHux SuixHux
sr4qol JIM sa6esneqarb AerKe reo6xhxe sHaqeHHf, BeKropa
gruixxux pmrnrAyBanoi JlM. flpvr quouy nepeA6aqaerbcn, ll.lo

BeKropa s6yproeanunnx ar,rtixnux po3rnflAyeaHol rlM 3Haxo.qflTbct

oGnacri ixxix npu nycr[Mrlx sHaqeHb.
Ha nigcraai eaeflextax no3HaqeHb ra noHnrb,

cnieshxourennn (3.12), Jl3 Ans pmrntAyBanol IIM

xnacy. Heo6xiAno y ecix flM nrxqoro piann iepapxii
lHaqeHHF eerropia naparuerpia AE ra IlE, sxi Hanexarb

np[nycrr,rMHx 3HaqeHb, Luo saoegneuaru genxi 3HaqeHHq

ouinurx y po3rnflrqyBaHHx flM, sri Hanexarb
neo6xiAnrax 3Hat{eHb. l-lpra quorray nepe46avaerbcf,, lLlo

gnainnux, nri aignoei4arcru yciu 6esnocepegHso
H!fie)Karb o6nacrsru ixnix neo6xi4xux enaveHu, a sci itluJi

siAnoaiqalorb 3a3HaqeHuM IlM, - o6nacrsm ixnix
$laqeHb.

BBeAeH[X no3HaqeHb ra noHqrb, 3 ypaxyBaHHFM

(3.14), [-3 Anq peanbHoi IMC tuoxe 6yru SopnaanieoaaHa
GfllaeiAnoueHHEMt,l:

v Ni,,Y N)*: zf, ea' (zl,) *
)JUlk eo(ulJiR} e o(fijo) + (3.1b)

= lzlk eez' (z)s),40 .a(Q)).
aranisy cnieeigxoutenu (3.14) ra (3.15) MoxHa spo6uru

Uqo peanioarlis JI3 4nn acix fiM xafinraxuoro piann iepapxii
go peanisaqii t-3 ans lMC. Orxe, 3anponoHoBanufi niqxig Ao

Jl3 gnn flM nafrxmxvoro pieun iepapxiT ra I-3 gns IMC

$opuanisyaarh yMoBy, qo peaniaye nprHqun roopgttnoenocri
IIM xafiHraxqoro pienn iepapxii crocoBHo l-3 gnn IMC e

oprax iaoean rx o6'errax yn paen in nn po3rnegyBaHoro Kfl acy.
r{l,tHoM, po3rflsAyBanuft y AaHoMy ni.qposgini nhxig Ao
Il[ ra fl3 gnn flM nafinraxvoro pienn iepapxiT, a raxox l-Ll

lMC,qooaonne $oprvraniayearr cnieei4xotueHHrMll (3.12\'
nri peaniayrorb npilHllmn KoopAt4HoBHocri flLl ra fl3 gns

pisnn iepapxil crocoaHo eiAnoeiAFtx l-l-l ra l-3 Rns lMC.
pe3yflbraru Br4Kopl4craHi gnn peaniaaqii npoqecia

iepapxivxo opraniaoeanurrau MepexHhMl4 cl4creMaMI
BO.qOnocTaqaHHfl.

3.4. BucHosrn

iepapxivry 4exorranootttlio rononoriquoi
lMC, nopoAxyBaHy iepapxiuHoo ,qeKoMnosuqieo IMC Ha

aa SynxqionalrbHt4M nptaHt-lunoM.

iepapxii Nlo, Moxe

cniaeignou:eHHrMt4:

6yru Sopruanisoeana Hacryn

Nl,,N:k: z!, e a'Q?)=1u'1r ea(u)),

rnln e o{R1jk1*12)t e tt'(z}r),Q)o eo(Q)).

<Dopuanisoeaxa cniaeipnorueHHsuu (3.13) fq gnn IMC

HacrynHy F3 , gnn iepapxivuo opranisoaauoro o6'ema 5't



2. Poapo6neHo nigxiA Ao Sopnaanisaqit crany rexHi,i
cnpaauocri, a rarox J1l-l ra flopo,qxyBaHv{x Ht4Mt4 Il3 gns oKpeMhx
piexoro pieun iepapxii. Ha ni4craei raxoro nigxogy
yMoBr4, nxi peanieyrcrb npnHr.ltan KoopAt4HoBHocri flLl ra
uurur fl3 Ann Hll)Kqilx flM crocoano ei.qnoei4nux flQ ra JI3
6esnocepegHbo Br4r{r4x flM a iepapxiuno oprauiaoaaHilx lMC.

3. Pospo6neno nigxi.q Ao $opnaaniaaqii nq ra II3 flflf,
nafixuxqoro piaxs iepapxiT, a raKox fq ra fg Anq
opraniooaarux IMC. Ha ocnoai raKor-o ni4xo4y Soprraanieoeani
nxi peanieyorb npilHqun KoopAt4HoBHocri fltl ra fl3 gar IIM
pinun iepapxil crocoBHo aignoeiAHux fU ra l-3 , 4nn i

opraniaoaaxnx lMC.

Posgin 4

AnbHt oGHoBl,l lePAPxlqHoi oPrAHt3Auli
ONEPATT4BHOTO YNPABIII HHfl

Mt4 MEPEXHI4M14 CI4CTEMAMI4

qin roopguHyrcqrx 3s'caKiB e iepapxiuxo
opran isoeaHhx Kepyloqtlx cl,lcreMax

3 ocHoBHHx npnnqnnie iepapxivnol opranioaqii cl4creMil e

Alfi a6o npaBo BrpyqaHHe nigcucreu BepxHboro piann iepapxil
HvrxHboro pienr [88, 90]. t-left np!,lHllvln nprnycKae,

genxi JICY, Haseaxi Ht4xt{HMH, 3Haxogerbcn nig Aiero a6o
inuurrau rlCy, Ha3BaHuMl,t Bl4l{rlM1,1. BiqnosigFlo Ao

npuHquny a npoqeci Syxrqiouyaaunn iepapxiuno opraxieo-
llg6yaaeruce nepe4aqa KoMaHAHt4x crrxalia aiA elrt4lax flCY

(nignopngroeannx) JICY. Buxonnqu 3 [88, 90], saaHa'{eHi
gil naeaerrao KoopgtlHytoqu ML1.

npunycr4rl, u{o Ane peanisaqil 3a3HaqeHux Aiil y I-CY

nogn-il-ri 6yru neannrra cnocooona se'qgaHi ruix co6oto. Tari
lB'f,3Ku IICY, nri Ao3Bonnprb peanisyearn xoopguxytovi gii,

3B'g3KaMlr.

Ao 1721 po3rnqHeMo niAxogu no Sopuanisaqii
gB's3rig e iepapxivno opraniaoBaHnx cucreruax. flnn

qlgl urern Bta3Hat{laMo, EKHM cnoco6ona noa[HFli 6yru aa'nsani

no oprauisoeaHift t-CY, 14o6 erauli (xoop4uxytovi) flCY
Koopgr4Hyoqux Aifr xa ai4noaigui nignopngrosaHi ilt

flCY. Eyaerrro BBaxar[, t4o raKa Mo>xnusicru uae naicqe,

xacrynnufi nocrynar.
1. Koxsa IICY rraoxe Ha,qaBart4 Koopgt4Hylo'{i gii rinuru ua

(xux,ri, niflnopsgxosani) fl M eigHocHo po3rncAyBasoi JICY.

boBaHrfr nocrynar nopoAxye ABa HacfllAKt4.

1. Hinra flCY He Moxe HaAaBaru KoopguHyloLlt/tx gifi carraa

2, Hinxa flCY ne Moxe Ha,qaBaril KoopAt4Hylot{l4x All4 Ha
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3 uerop peanisallil MoxnLrBmx niAxoAie rqo

KoopAl4Hyrot{t4x ga'n3xia- a iepapxivno oprarisoeanifr fcy BtseA

Hacrynui no3HaqeHHe ra floHflfis. flpu qsoruy 6ygeuo
repruinonorin, npnftxrry a 113,72, 941.

MrroxNny IICY, t4o BXoArrb e iepapxivny I-CY, noenaqnmo X.

wllroxuni X xoopgunynvi ea'saxu oxpeMrx IICY xeX
aigobpaxeuusut f raKfiM cnoco6otrl. .{nn IICY x eiAo6paxeHHn

Br43Haqae nignaxoxrny f(x) nCV, sri e GesnocepegHbo KoopAl4HoBH

aigxocxo po3rnsAyBanoi JlCY.f . ,[oqinsno npilnycrt4rt4, tqo

3aMuKaHHF aigo6paxenxR I eranavae nigrr,rHoxr,txy f (x) ycix

Koop,quHoBHx aiguoctto pmrrflAyBauoi JICY (nx 6eanocepegnso, rax i

nocepeAHuqreotut ixturlx nCU. 3 nonsrrR, u1o HaAaerbcf,

f, ernnuaae,'ulo .qnn JICY x nnoo6pas f -l Bt43Haqae

f -'(.r) nCy, sxi Ha,qalorb xoopgr,rHymui gii 6eanocepe4nuo

pffirnf,gyBany IIM "f. Tpansrruane x 3aMilKaHHR npOOopaey r
*-t

Bu3Haqae nifllunoxuny f (x) ycix flCY, qxi HaAalorb Koopfll'11-lyK,t{l4x

Ha po3rnnAyBaHy JlM .r (rx OeanocepegHbo, TaK i 3a

inu.l,tx JICY).
.-:a;*g,;Hi nosHaqeHHe Ta noHRTtR, RKi $opruaniaymru

3B'fl3Kr4 flCY e iepapxivno opraxisoaaHifi l-CY, ,qoeeonnQTb

aiAnoeigHufi nocrynar y HacrynHoMy eurnngi:

3i cniaai.qnorueHHfl (4.1) ruoxna SopnaanuHo o,qepxaril Hacn

ra2y errns.qi cnieaigxoutens (4.2) ra (4.3):

{x}nr(r) *A;

(x)nr(x)-4.
KoopAruyrcqi sa'fr3xt4 Hlrix flCY e iepapxivnita I-CY .qony

TaKox $opruanisaqio y eurnngi cyBoporo qacrKoBoro ynopffAxyBaHHe

, Floxaxer.ro, u-lo ai4o6paxeHun l, rKe $opuraniaye
ll'Rgxu flCY e iepapxivnifi l-CY, sri 3aAoBonbHnrcru yrraoei

eignouennn cyBoporo qacrKoBoro ynopngxyBaHHfl Ha

qboro Aocr4rb nprnycrr4rvr, rqo Anfl a, beX Mae

HA a>b, srr.uo b e - (a). ilpra rquorvry s yuoen (4.2)

gna Y a, b e X uae r,aicqe cniaaiAHoueHHs a*b . Totay a

Mae naicqe cnieeigxoulenxn a>b i, orxe,

I na X nopoAxye ei4nou:ennR cyBoporo qacrKoBoro

Mix eneueHraMu qiei runoxvtnr. flrqo a>b i HeMae

cneMeHra c y MHoxrlni X u{o a)c)b, ro flCY 6 e

KoopAr,lHoBHorcl eiAHocuo JICy a, a IICY a
KoopAl4Hypqoro Anc flCY b. L{e aignosigae yuoei

x 1ceX, .qnn RKoro uae naicqe cniaei4noulenxR

,lCy b e KoopAr4HoBHoo aignocno nCy a 3a

inurux nCy (soxper'aa, flCy c), a JICV a

AnF flCy b sa nocepegHutlrBoM inulvtx IICY (sorpervra,

MoxnutBuM e reoperhro-rpaSoaufi nigxig rqo

[gopAr4Hytoqux gs's3rie nCY a iepapxivxifi I-CY. finn
niqxo,qy npilnycruMo, r.rlo eigo6paxenns I na

nopoAxye sa'caxuft Mo4enrctoqrfi oprpa$ G, rtlnoxuxo+o

cX, a MHoxuHa Ayt E Bu3HaqeHa raKuM cnoco6otvt. Ilapa

,0) ea'naana Ayrolo e€.8, qrqo be f(a), ae a, beX.
c = (a, b) osnavae, qo aCY 6 e 6eanocepeaHbo

BiAHocHo flCy a, a IICY a - 6eanocepeAHbo

Ana IICY b. Hanpaaneurfi ulnrx (nanqror) Pr6 is

y Bepujr,lHy b oaHa.lae, u-to ICY D e KoopAt4HoBHolo

4 ga nocepeAHut{rBoM iHu"lax ICY, nxi ai4noeiqarcrs

naHLllora Po6.Tat<oa BepuvtHoo rvroxe 6yrr,t flCY

Pab, Y r{boMy BilnaAKy JICY a e KoopAl4Hy}ot{oo.qns n}y b

--1r
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3a nocepe.qHilLlrBoM iHr-uux flM (aoxpqvra, flCY c). Y cuny

(4.2\ ra (4.3) Mogenrcoquri oprpad G He nnicruru nerertb

opiexroeauux qnxnis (ronrypie). Onxe, Koopgt4Hytot{i aa'sgru , flCY
iepapxiviri* fCy AonycKaorb $opnaanisaqin y eurnngi 3B'R3

6e:xonrypnoro MoAeniooqoro oprpa$a G, HassaF{oro ai4noei4no

[94] rpa$ou cyBoporo qacrKoBoro ynops.qKyBanun, l-pa$ivna i

raLliq KoopAr4Hyroqnx 3e'g3xiB a iepapxiuno opraniSosauux
npilBegeHa a [79, 80].

PisHi niAxogrl Ao $opruaniaaqii xoopguuyotlt4x
iepapxiuxlrx cr4creMax,qo3BoflFtorb eu6paru naft6inuut
nigxia npu po3B'R3auui xoxrperHilx 3arqaq gocnlgxennn
iepapxivno'opraxiaoeanux Kepyloqrx cucTet\a. 3oxpema,
MHoxr4HHa .Qopnaanisaqin Koop4t4Hyloqux 3B'f,sxiB 3pyqHa

ananiruqnux Aocni.qxenb raKux cmcreu [72, 88, 90]. Oopruani
Koop.qnHyoqux ge'sixie y aurnngi cyBoporo qacrKoBo!-o

6inuu npilAarHa Ann anrop[rrvrisaqii ra nporpaMuoi peanieaqil

$yurqionyeaHHn o4crem po3rflsgyBaHoro Knacy. Bignoaigro go [72,
MoAefiloloqrM rpa$ou KoopAtlHytoqi 3B'fl3K14 3pyttHo npe.qcraBt,tr14

iepapxiu no opran isosanux n logt4 Ho-MalrlttHH t4x KepyouHx ct4creMax.

, 4;2. tDo,prrranisaqin aeoporHl,tx 3B'f,3riB a iepapxirno
oprauisoeaHtax Kepyxrtttax cl4creMax

lHUurvl ocHoBH14M nprHqunoM iepapxivHol opraxiaaqil xepy
ct4creM' e 3aIlexHicru gift nigcucreu BepxHboro pienn iepapxil

$arrrvnoro BtaKoHaHHe nigcrcreuauu nnxnix pianie caoix Qyxrqifr
Heft npilHr.liln npr4nycKae, qo Aenri IlCy, HaseaFli

(xoopgvr ny roq taMn, KoMaxgnrarra ra), ogepxy torb ei4noaigxy ittSoprraa

eurnRgi eiAnoai.qH!,tx curHanie npo xapaKrep ra mynixs
peanisaqii Koop4r4Hylotlux Aiil ua xnxqi ( roopgunoeni, ni
flCy. BiAnoei.qHo Ao pffirnq4yBaHoro nptaHuuny, y

$ynrqioHyaannn iepapxiuHo opraxiaoBaHoi l-CY ai,q6ysaerbcn
eiAnoeigFroi inSopuaqii y eurnngi ei,qnoeiAHtlx curHanis aig nnx<vltx

Br4r.l{r4x IICY. Bianoei,qHo Ao [74, 88], eaeHa,{eHi aeprnranuni 4ii
HasrBarn eiflnoeiAFrt4[rn pinuu (eiAnoaigFtoto in$opuaqien)
cr4fHanaMil 3BoporHI4x gs'sgrie.

n[orlinuno npunycrr,rrt4, tqo AnF peanisaqii easnavenrx pifi
IICY, sxi BXoAflrb Ao cKnaAy iepapxivrto oprauisoeaHux l-CY,
6yrn ausxaqeHuM cnocoOotv sa'nsaHi rraix co6oto. Buxo4nvr a

BepruKaflbHi 3e'Rexil uix IICY, nxi 4oseonnprb nepeAaru ainqn

(xoop4unyrovunn) flCY ei4 roop4unoBHr4x Ht4Mr4 Hl4xr.l4x
octauuinan caoix $yuxqifi, 6y4enro Ha3!tBarn

ll'RsKaur. Bi4noai4no Ao [88], sxicru gynxqionyaaHHn
rx FCY sa6esnevyerbcfl 3BoporHt4Mt4 3B'r3KaMn

Ao [73] po3rnsHeMo ruox<nuai ruo4eni, cri
gBoporHi 3B's3Kr,r flCY, qo Bxo.qgTb.qo cKnaAy iepapxivno
rcv,

eagHaqeHoi rueru po3rngHeMo, flKt4M cnoco6ou
lorRoari flCV e iepapxivno opranisoeaniil fCy, qo6 nraxui

KoopAl,rHoBHi) nCy MorflM HagaBaru aignoaignr,rx 4ifi
flf,noEinxy ixsopnaaqiro) na aignoeiqni eilu.li (roopgrarryrovi,

, Eygervro BBaxaril, u.lo raKa naoxnueicru ruae rtaicqe, nrulo
HaerynHufi nocrynar.

2. Koxna IICY uoxe

3B'R3ris
a,qeKBar
TA CHH

3e'F3ris ilnuru na
Ha.qaBarn ai4noaignux gifi no
erqi (roopAunynvi, xoruarlqxi)

poerflnAyBanoT JICY.
nocrynar nopoAxye rpt,t xacni4rn.

1. Hinxa flCY He Moxe HaAaBarr ehnoaiaHi aii no
gts'R3xia na ce6e carray.

2; Hisxa IICY ne Moxe Hagaearr ei4noai.qnyrx Aift no
gB'R3ris Ha Hux,ri (nignoprgxoeaui, roopgrnoexi)

polrnnAyBanoi flCY
3, Koxna JICY rtaoxe oAepxyBaru ai4noaigni giT no

ss'nsxi e rin sru ai4 roopgunoBH t4x (ni4nopngroBaHr4x,
Jgxocxo po3rnnAyBanoi fl CY.

o [88], a iepapxivno opranisoeanux cl4creMax
! foopguHylogi 3B'fl3Ku, Rri ruapru Bm3HaqanbHe 3HaqeHHg

3B'f,sriB. Tonay gnn Soprvranisaqii ocranHix 6y,qer,lto
uoAeni Koopgr4HyKlqux ee'qsxis, sxi MicrcrucR B

AaHoI po6ort4.
peaniaaqil Moxrr14Br4x ntAxo.qrB .qo MoAefircBaHHfl

opraHisoeanifi l-CV eeegeruoIICY e iepapxivxo
TA NOHqTT9

*Y . Mnoxnna IICY, nxi axo4nru Ao cxnaAy iepapxi,.rxo

fcy, Eygeruo npilnycKar[, u.lo Koopgr4Hyro.'ri 3s's3ru

fiEXQopnaanisoaaNi ai4o6paxer-rnnu I xa X ai.qnoeiAHo

f[l ulcrurucn a ni4posgini 4.1 AaHoi po6orn. 3eoponri

IICY xeX Soprvraniayenao aigo6paxeHHflM L aa X
flnn orpervroi flCY J BiAoOpaxeHHq A Bil3Haqae
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piAMHoxr4ny A(x) ncy, sxi oAepxylcrb siAnoeigFri Ai;t no

sBoporHr4x se'nsxie 6esn ocepegnuo eig' porrneAy BaHo't nQY x.
,[or.lin uno n pu nycl,,rt4, llo rpaHsnrr BHe 3a M I,lKaH Hs

A Br43Haqae ni4urxoxrny A (r) ycix J1CY, nxi ogepxyors ei4noa

gii no KaHanax 3BoporHvtx 3e'B3KiB ei4 posrnn4yaanoi IICy Jr

6esnocepeAHbo, raK i sa nocepeflHul-lrBoM iHtur,lx nC$. 3i srrlticry,

Hagaerbcn ei4o6paxeHxrc A, BrnfluBae, u.lo AnF n}y x npoo6pas

Bu3Haqae nigrunoxmny n '(r) IICY, qri Hagarorb ai4noBiaHrx Aifr

KaHaflax 3BoporHt4x 3e'ssriB OesnocepeAHbo Ha po3rneAyBauy IIM
' 

-- I

Tpansnruane x 3aM!4KaHHfl npoo6paay A Br3flaqae n

--lA (x) ycix flCY, sxi Ha,qaprb ei4noeiAHhx 4ifi no KaHanax

ea'sexie Ha po3rneAyBaHy IIM x (sr 6esnocepegnuo, TaK i

nocepegHkl lirsoru i nunx nCY).
BaeAeni B AaHoMy niflposAini no3HaqeHHR ra noHerrS,

Soprraanisyrorb KoopAvrHyroui ra seoporni 3B'F3KH IICY n

opraxiaoaaxift fcy, Ao3Bonqprb BftcnoBurkt c$opnaynuoeaxufi
nocrynar 2 raruu qnHoM:

A (x) c f -r ("{).

. . ,BuxoARqr si cnieaigxouent (4.4) ra (4.5), nxi Soprraan
gasxaqeH[fi nocrynar, MoxHa oAepxaru Bhpa3u (4.6) - (4.8),

eignoeiAFro Sopuanieyrcrr nacnigrn 1 - 3, nopogxyeani nocrynarou 2:

{r}n L(x)=g'

f (r).l t1*1 = g'

-l
-tA (r)cf(r).

le cnieeigHoueHHq (4.6) ernnraBae, u.lo flCy x He Moxe
gift no KaHarax 3BoporHr4x se'ssxie xa ce6e cauy

(4.7) ruxi gii ea6oponnerbcn Ha4aBarr s 6ory IlCy x
(nignopn4roeaHi) JICY ei.quocHo pmrnc,qyBanoi flCY X.

(4.8) nonnrae B roMy, r.qo ei4noeiAFti Aii no

x 3a'fl3(iB i: 6ory nCY x Moxyrb 6yrra spo6nexi nnu:e

G KoopAr4Hyrorl14Mr4 ei4nocHo pmrneAyBaroi flCV .I.
(4.4) - (4.8) peani3yrorb reoperilKo-Mnoxnnnufi

3BoporHr4x se'serie e iepapxivno opranisoeannx
. 3 qux cniaaignoureHb BhnflhBae, t4o eiAo6paxeHHl

BiAnourexxn cyBoporo qacrKoBoro ynopeAKyBaHHe Ha

ire QopManisye roopgranyrcvi 3B'fl3K14 JICY a iepapxivno

f'CY. futanori,{r-ro tvroxHa noKa3aTi4, u.1o aigoopaNenns A
BTAHOIUeHHR CyBOpOTO qaCTKOBOTO ynopff.qKyBaHHfl Ha

ODKe, Taxox MolslHBr4M e niAxiA Ao $opmaniaaqii
a iepapxivno opranisoeaHux Kepyrlqnx cncreMax y

qacrKoBoro ynopcArryBanxn. Brxognqr 3 qboro, MoxHa
qo aigo6paxeHHe f sa usoxnai X nopogxye

MoAenlololrt4fi oprpa$ G, HaeeaHufi ei4nonigno
CyBoporo qacrKoBoro ynopegryBaHHe, eKrrfi $opuanisye

.lt'Roru e iepapxivno opranisoearifi fCy. Axanoriqno
lqo aiAo6paxeHHt A na nauoxnai X nopoAxye He

il'ttHufi 6earoxryprnfi uogenoovnM oprpa$ F1, uo e
qacrKoBoro ynoprgryBaHHe, sxuir $opuanieye

a iepapxivno opraniaoaanifi t-CY. Touy naae uicqe
nigxig go Sopruanisaqii seoporHr4x 3B'e3Kie

opraxiaooannx KepyloLt4x o4creMax. FpaSivra
lloporHt4x sB'fl3Kie e iepapxivHo opranieoaanmx FCY

- 811.

onergM
saAaqaM gocni4xexne ra c[Hre3y iepapxivuo
agexearxi ai4noai4ni ruox<nilei ni4xogu .qo

3e'R3KiB y raKux cr4creMax. 3orpenaa, gnn
-lloPorHttx

nuTaHb Ta npoBeAeHHn aHanffuqHux
nO opraxisoBaHhx Kepyrolt4x cr4creM 6inuu.r 3pyr{Hr4M

txtufi niAxia. 3 naerop xe anropnruivnoi ra
npoqecia QynxqionyeaHxn iepapxivuo

(t*l ,, rirl)., i1*1 = s'
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opraHboBaHfix Kepypqlax ctrcreM a,qeKBarF{olo s 6iniulifi rr,tipi

Soprraanioaqin 3poporHt4x eB'ssria y eurnngi ai4noutexu cy
uairrgaoro ynopnAKyBaHHq. 3 ypaxyaanxirvr cneqra$ixu iepapr

opran isoaa n ux n oAnHo-MatuilH H t4x Kepyoq fi x ct4creM, seoporH i 3a'ne

raKmx cvrcreruax 6inuu 3pyqHo npeiqcraeilrr y eurnngi
rpaSie 145,73,85,8Bl.

4.3. Oopuani3aqin Koop4l,tHylor{nx gifr e iepapxiuuo
opraHi3oBa H ux Kepylotl tlx ct{cTeMax

Y po6ori s iepapxi,.rrnx cucreM [88], tqo crana Kflacn'"lHoo, a

a ixurLrx po6orax [90, 133] nepe46auaerbcn, lqo xoopgranyrovi 4iI
(roopAnnyroqux) ni,qcrcreru Ha uuxqi (xoop4nnosni) n

sgiftcnrcrcrucn 3aBAaHHFM ei4noai4Hnx eemopis naparraerpie'

rarrafi ni.qxi,q Ao MoAenoBaHHR Koopgl4Hyloqux gifi cnpaaegnuaufr

Ane B[sHaqeHoro rnacy iepapxivno opranieosaHilx Kepynqilx
lc4yoru iepapxiuni cl,tcreMu, B FKI4X KoopAl4Hyotli flii uanrr
cmaAHy crpyKrypy. V quoruy BunaAKy gnn Qoptuanieaqil Koop4l4Hy

Aifi neo6xigno pospo6urta uogeni, nxi agexearxo Eignoaigan:u
ooa.qHifi i:xnift crpyxrYPi.

,,, Blanoeiflno Ao [55] posrnnHeMo KoHLlenryanisaqirc xoo
gifi s iepapxivtto opiauiaoaanux Kepypqilx cl4creMax, eKa

peaniayearn 6insu.t garanuuuft, nix y [88, 90], ninxin .qo ixH

MoAenrcBaHun. Koop4nxynui gii Bl43HaqktMo nx iHQopuaqio, orpu
peeynurari 'Qoprrlyeaxnq noKanbHoro pituenun euupto (

niAcucreuolo, Iqo nepegaerbcn po3rnf,Ayaanifi nuxvifr (

,niflcucrenlti 3 Meroto Bl4ropt4craHnn r{iel in$opuaqil gnn

eifl nosigHoro noxanbHoro piu:en nR Koop.qu HoBHolo nigct4creMorc.

Ognrau is MoxnuBilx unRxig Bl4Kopl4craHHrl raKoi
KoopAvrHoBHop niAcrcreMoo Arls SopnayeanHn eiAnoeiAHoro

Horo piu:euxn e KoHKperrraqin qrutul-He6ygb t{l4HoM

(naparvrerpie) posrnn4yeanoi ni4crcreMu.
Moxnilei cnoco6u KoHKperil3aqil stuinnrx (napauerpia) n

(oopA!4r'rylov u tu r giRuu nocryn toeMo raKn M cnoco6ou.
1. SagAaHHe neBHux 3HaqeHb AesKux strlinnux (napauerpia).

' 2. Saagannn o6uexeHb, t4o Bt43Haqaorb o6nacri MoxntaBnx
genxux aMinnr,rx (napauerPia).

: 1.8. SaeAannn B3aeMo3B's3xia (eaaeuo3arexHocrefi) utix
errainxruu (naPauerPauu).

3 ruerorc peanisaqii 3anponoHoBaHoro B AaHoMy ni.qposAini

Ao Soprrltanisaqii roopguHytrcvrx Aifr e iepapxiuHo

nprnycl,rMo, u.lo auinni (napaMerpfi) .r
rgopAr4HoBHoi nigcrcreMu e efleMeHraMu nauoxunu Xj

f, o san ponoHoeaHoi KoH qenryan isaqii xoopAr,'r Hytor{ ux

ploxr,tn cnoco6our KoHKperil3yrorb efleMeHrw xeX. Ha
x nocrynariB, nKi e[3naqaorb laoxnilal cnoco6r,r

llleuenrie x€.X, y unoxrni X eyr,qintaMo nacrynxi

Xc c.X, eJreMeHTu qxoi KoopAHHyloqeto gierc
qloerbHo:

Xc:Yx e Xc,xc - const. (4.e)

X cX, Ha ereMeHru eKoi KoopAr,rHyroqeo Aieo
o6MexeHHc, RKi Brsnaqaorb o6nacri MoxnuBltx Ixnix

(4.10)e Xv ,x elx" ,x**frx" * x"*;

- aiAnoEhxo Huxns ra BepxHfl rraexa o6nacri rr,toxnuailx

x,

MHoxuHa ssaeMose'gsxig R. l-lpu
rcR gtasxaqatorbce cnieaigHor.ueHHf,Mr4,

an€MeHTu xe XR :

XR:Yr e R,1X: c X*; (4.11)

X R , 3B'n3aHnxnlf,uxoxrana enenaenrie is MHoxklHtl

reR.
tl cniaai4xouexu (4 9) (4.11), ycraHoBt4Mo

ff cx, Ha efieMeHrr RKoI KoopAl4Hypqero Aiep
r{boMy oKpeMt

srtann noelaHFri
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MHoxuHaMr X',X' ta XR
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(4 e)

x=

fixr4o genxnfi enerraenr x€ Xc, ro Ha ocHoei

Koopgr4Hyrot{oo .qioo .qnff Hboro 3aAacrbcfl neBHe

xc . quror Burfipqaerbcfi 3aB,qaHHn .qnn po3rnngyBaHoro

C X, eneMeHrlr Rxoi xouxperilsosaHi nrraru-ne6y4u

Aiep, Br43Haqaerbcn HacrynHI4M

XD=XcvXvwXR (4.1s)

' , Xn ra XR, nxi axogRru y cnieai4xorueHHff (4.15),

cniBBiAHoueHHsMr,r (4.9) - (4.1 1).
(4,9) - (4.15) peanieynru 3anponoHoBanrfi ni.qxiA

roopgt4Hyrortlx Aifr e iepapxiuno opraniaoeanmx
FpaQivna inrenperaqifl 3anponoHoBaHoro niAxoAy

KoopAHHylor{r4x Aift e iepapxivno opranisoaanrx
noAaHae[79-B1].

y AaHoMy niAposAini nigxig Bl4Kopt4craHuil 4na
; lFopAnHypqux Aih y crcreMax, sri ynpaBflf,lorb

lMC. O6'emu raKoro roacy, rqo
bPrpxiqno BsaeMo3arrexHi ra asaenaogirovi Mix co6on a

IIM, posrnnnyri a poeAini 3 Aanoi po6orn.
opraniaoaanifi IMC enuly (xoopgrnyrcuy) flM, 4o
niAxnrcqexi gerinsxa Hm(qux (xoopguxoenrx)

auginery ni4cucrenay, poornnHeMo xoopgrr-ryrovi
al,luloto JIM, na o.qHy 3 nigxnnvennx 4o nei Hr4xr.rnx

vCn'mry eneMeHTaMr MHoxr4Hr4 zI - goqinuHo BBaxaru
:cplui4Hax po3rnerqyBaHoi Hl4xqoi JlM, r.rto r{r,lcenbHo

fl'opAl,lHytoqop Aierc ia 6ory Bru{ol IlM. Hanpurna4,

'{< **

o6nacri naoxniaaux suin [X ,X ], ,IKe Mae naicqe ua

cnieei4noureHrrn (4.10) y BunaAKy xe XY . I Haenaru, sxlr.lo

efleMeHT xe Xv , ro Ha ocxoei cnieei4noulennn (4.10)

.qiero Ann Hboro Bn3Haqaerbcfl o6nacrb Moxnl4Bl4x ervrin'[X ,X
l-lun,t suxnnqaerbcn 3aBAaHHn .qng po3rnn.qyBaHoro eneMeHTa

3HaqeHHfl .tr = xc , axe uae uicqe Ha ocHoei cniaeignouteHnn (4'

BrnaAKy xe xc .

orxe, MHoxr4Ht4 f ,, X ,. Molt{yrb naaru cninunnx
rbruy cnpaee4ntaBe cniaai,qHouenxg :

Xc nXY =O.

Bugnaqesns eneMeHris xe Xc q[ceflbHo

(4.9) ra 3aBAaHHs o6nacrefi MoxnutBrlx euix Ann eneMeHrie .x€
cniaaignoueHHsMtl (4.10) He BHKntoqatoru Moxnneocri

KoopAr4Hypqop .qiep e3ae[,lo3B'F3xie (eaaenao3arlexHocrefi ) f €R
TaKhMr4 eneMeHTaMr" Torray na ocnoai cnieei4noueHxn (4-11)
;'

efieMeHTlr MoxryTb Bxo.qt,tTn e nigrunoxn a, X,* c- XR, Ae r€R.
y 3aranbHoMy BhnarqKy Moxyrb nltaru rraicqe cniaaiguotuenxR:

Xc r:XR *A; (,

Xv r:XR *A. (t

CnieeiAHouJ eaan (4.12) - (4.1 4) $opnaariayrcrb B3aeMo3B'R3Kl4

rzC rzl/ rtt
MHoxuHaMn A .A ra A
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: 22 r&i xz = 22,6; x, = 22,4; xc = 22,2;

*o = 21,8; x, = 21,6; xr = 21,5, x, = 21,7;

*n = 22 rl; xr, = 22,3; xl. = 22,5; xro = 22,7| .

ll6caneqeHHf, Bt4tr{oro JIM npunycrrrMl4x yMoB

egHoqecHo gnn 4erinsrox ni4xnrcvenux go uei Huxr{t4x

H06 Hanopu y Bvl3HaqeHux npouixnrx Beplur,rHax
lHaxoAunt,tcf, B 3aAaHhx o6nacrqx ixHix lrroxnrsfix

rtV
Y qrouy 3B'R3xy eneMeHraMu maoxnan X' 4oqinuno

e nponaixnrx BepuIHax po3rnsAyBaHoi suxqoi I]M,
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qKi KoopAuHylot{o}o .q16to

niArpr4MyBarH B 3aAaHux
Hanpmxnag,

r 6ory erqoi
oSnactsx ixnix

IIM
MOXIIt4BtIX

Moxnt,tBr niAxoAr Ao $opuanisaqii
alOpoTHl4x ge'srxie: reoperilKo-MHoxrHuyrri, y eurnn4i

ynopsAKyBaHHF, a raKox reoperuKo-rpa$oerfi.
eeneKrta 3anponoHoBanux ni4xo4ia a ypaxyeauunur
rcPypqux cr4creM po3rneAyBaHoro Knacy"
nhxh Ao xonqenryanisaqi'r ra Qopnrranisaqii.l lopapxi.{xo opraniaoaaH[x Kepyrcq]4x cilcreMax,

plfXl uoxnrei cnoco6n KoHKperfi3aLliI auinntax
nigcucreu. 3anponoHoaaxufr nigxi4

polpo6Lli l-CY iepapxiuuo opranisoBaHuMn lMC, go
laxeTb uepexni cilcreMil cinucsrorocno4apcbroro
lpoluyBan bHi cucreru r.

X' = {x,, € [21,5; 22,5pro e 121,3; 22,37).

.[nn ea6esneqeHHn t{l-l is 6ory Bult1oT IIM ycix nigrnnvenrx 4o
Hnxqr4x flM neo6xigHo HaKnacrn oEuexexxt Ha cyMapxi eurparu
elrxiAr-u4x Bepu!4Hax soxxol ia ni4rnnqeH[x flM. y LlboMy

. rzft
ere$eHTaMil MHoxt4Ht4 ,{ AoqlnbHo BBaxaru Bent,tqnHta Bl4Tpar

erxhxtax BqpunHax pffirnrgyBanoi nuxqoi flM, na cyMy 3HaqeHb

r<oopgr,rHyoqoro gierc s 6ory Bllutoi nM HaKnaAaerbcrl

o6mexgnun. HanPrrnag,
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X R = {*,;i - L7 ,..., 62tI *, < 1134 5}.

Eneruenraum MHoxt4Hl4 XD .qorlinuHo BBaxarn gl,lil-lxi (napanaer(

po3rnngyBanoi nuxqo'i IlM, xorpi raxuu-ne6ygb .llilHoM ronxperrasoel

KoopAr4Hynqoric.qiep s 6ot<y euLqoT IlM.

Tonay uHoxuHa X' eKfircqae eneMeHrr MHoxHH X' , X'

XR,

XD = {x,;i = 1, ..., 62). .

' 
PosrnngyeaHuil np.4Knag peanisye ogrn is MoxnuBt,lx npurflaAl

acnexria oanpononoaanoro B AaHoMy nigposgini nigxoAy 
I

MoAenloBaHHn Koopgl4Hyrcr{rx Aifi y cficreruax, sri ynpaenn{

iepapxi.rno oprauisoaaxuuvt lMC. Tarnfi niAxig euxopmcranuft ,t

pospo6qi npoqecis ynpaenixxr PM cucreuu cinucuxorocnoAapcbq
BOAOnOCTaqaHHS.

4.4. Bucxoaxr

1. BilxoAs,{h s eignosiAHoi KoHqenryanisaqil, nofiynboBaxi yu{
neo6xigni 4nn peanisaqii roop4nHyrcqrx ra 3BoporHrx sa'naria I
niAcucren,tarrlra a iepapxivno opraHi3oBaHux Kepytot{ux cl4creMax.
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BhnaAKy He 3aAoBoflbHfle cniBBiAHoueHHlo (5.1),

5.1. Knacrep-axanis ra $ynrqioxansni eignonignocri nx narHoMy Knacrepy o'r(Z) noror{H,1x 3HaqeHb yKasaHoro

peanigaqiiHa ocHoBa npoqecia oneparuBxoro ynpaeni trIl lmxoAurbcn B o6nacri nprnycl4MLrx iloro 3HaqeHb O(Z):
i xxenepxuMu Mepexnrlull crcreMaMll

Poernnueuo oflux ia MoxnuBux niAxoAia Ao peanisaqil n z' .a',(Z) (5.2)

ONEPATIIBHOTO YNPAB'IIHHR B ICPAPXIT.IHO
OPTAHI3OBAHI4X IHXEHEPHI,IX MEPEXHHX

CHCTEMAX

ynpaaninnr IlM, B ocHoBy flKoro noKfiaAeHo Mo,qenl, Mero,qkl

npoqeAypr,r cyqacHoro Knacrep-aHaniey ra $yxrqioxanunux ai4n<

nocrefi t34, 1191. Agexaa*ricrb 3anponoHoBaHoro nigxo4y

cneqrasiroro peansnrx JIM sr o6'errie ynpaeniuHn [62, 136]

peaniaaqii yKa3aHoro nigxo4y npoBeAeMo ei4noni4ny $opuanieauin
Br o6'erra ynpaaniHnn.

Bi.qnoei,qxo go [62, 136] nprnycrt4Mo, l{o repyovi

l-lpm rluouy BBaxaruueMo, ll.lo i eI, ne 1 - naxoxuua in4ercie rnac

norpi6nnx 3HaqeHb aerroPa Z.

r)o

tHaqeHHffM Z' eerropa Z lypewo Ha3taBaril 6ygo-nre

BeKTopa, sKe Hanexfirb.qo sa4aHoro Kflacrep, Ai(Z)

z'' .a;(z) (5.1)

qo anuipnne noroqHe 3HaqeHHF Z' ae*topa Z, nxe

l+ouy BBaxaruMeMo, tqo jeJ, ge ../ - nanoxrxa iHgercis

llfrotrHt4x sHaqeHb eerropa Z.

qo anrraipnxe noroqHe 3HaqeHHfi (J' aerropa U

nalHoMy Knacrepy o;(U) noroqHux 3HaqeHb yKa3aHoro

lrtifi tHaxoAt4rbce B o6nacri npnnycrt4Mt4x ftoro aHaqeHb

(5.4)

67

Ail
alTpo3rnnnyBanift flM sgifrcurcorucfl unFXoM sr\ltiHu craxie ll AE

BHxoAs,{t4 3 l-lboro, po3rnsAyear'rifi JIM nocraBnMo y eignc

Bexropr4 craHie (naparrnerpis) il AE ra [lE, nri noeHaq[Mo si

u' .a'o(rl)ra R. Taxox po3rrtnAyBaniff IIM nocraeuMo y eiAnosiAHicru (5.3)
KepoBaHilx auinnux (napauerpia), nxuff no3HaqIMo Z.

Ha niAcraei ananisy peanbHrx IlM, sruft uicrurucs a [62, qloMy Eaaxar[MeMo, rqo keK, ge K - uHoxrua iHgexcie

ngroqHux sHar{eHb eerropa [/.npunycrlrMo, ulo 3a3HaLteni aexropu Z, U ra rR snaxo4nrucn y

3agaHhx o6nacrgx ixxix npunycri4MHX 3HaqeHb, 9Kl
qo erruipnHe noroqHe sHaqeHHF R' eerropa ,R

eiAnoeigFro A(Z), A(@ ra f}(R) Bi.qnoei,qHo Ao qinuoeoi Fl

npollecy ynpasnirlxn po3rnnAyBaHoo JIM 162' 1361 nslHoMy Macrepy oi(R) noroqHilx 3HaqeHb yKa3aHoro

eigon,ruu (eaganurr,r) ingexc i xnacrepa O;(Z) norpioHnx iltill rxaxoAr4rbcn B oOnacri npilnycrt4Mt4x iloro 3HaqeHb fi(n):

BeKropa Z, xotpnia Haflexrrb oEnacri iloro npunycrilMHx 3HaL{eHb

PEAnt3Aqlf noKAfl bHktx nPoLlEclB

/l' . oi(n)



t-lpra quonay BBaxarilMeMo, ulo le[ , ae L
xnacrepie norottHHx 3HaL{eHb aerropa,R.

llpunycrrruo, l{o txyKaHe norpiCxe 3HaqeHHe U' aerropa [J'

Bi43qa6Tbcs e xo,qi peani:aqil npouecy ynpaeniunn po3rnflAyBaHorc

Hanexilrb neBHoMy Knacrepy O;{U) norpi6nrax 3HaqeHb y

BeKropa, xorprfi 3Haxogt4rbcs s o6nacri npnnycruumx fioro

f)(14:

U, .e,*tu).

Flpra quorvry BBaxarHMeMo, tqo meM, Ae M - MHoxilHa

xnacrepie norottHt4x 3HaqeHb aerrropa U.

Fprahycnar*,to, ulo tuyKaHe norpi6ne 3HaqeHHF Rt aelropa R,

Br3Ha,.{aerbcR s xo4i peanieaqii npoqecy ynpagnlHHfl

flM, nahexuru neBHoMy Knacrepy f); (R) norpi6nnx

yKa3aHoro BeKropa, xorpnfr 3Haxo.qilrbcg a o6nacri npunycruumx

3Har{eHb ()(^R):

ft' e q(R)

FIpu quorvry BBaxaruMeMo, lLlo neN, ge N ' uuoxuna

rnaeT epia norot{HHx 3HaqeHb eemopa -R'

flpnnycruuo, ulo Ha B(a3aHhx MHoxilHax in4excie ,f, f,
N sr4sHaqelti (saRani) nacrynui Synrqionanuni
(sigo6paxennn):

P'.IxJxKxL --> Mi

Q: IxJxKxL -+ N.

Ao BKasaHux ai4o6paxenu

naoopy ixgexcie (i, j, k, l)

MHOXUHA

P ra Q,

(t,,1, k, l) -+ m,

ll,,l, k, l) -+ n ,

i cnlrshxouexxn (5.3),

, glo Mlcruru euruipnne

al cnl[lgxouexnn (5.4),

r llf0 MiCTurr, arruiPnHe

(5.s)

(5.10)

Bn3Haqaerbcr in,qerc fr

noror{He 3HaqeHHs (J'

Br3HaLraerbcn iHgerc i

noroqHe 3HaqeHHH R'

It:K, le L, me M, ne N.
(5,1) (5.10) $oprraanisyioru flM flK o6'err

elHol Qopruanisaqii noOygyeuo anropurM, nr<nfr

lxxn poarnnAyBaHmM o6'errona.

AO qinuoaoi HacraHoBt4 npoqecy ynpaaniunn
llttHaqaerbcn iHgexc i, nxwfi igeHrilQiKye Knacrep

xro6xiAxi3HaqeHHF Z'' eexropa z.

noToqHoro 3HaqeHHF Z' BeKropa z
DUKoHaHHR yMoBLr, B!,t3HaqeHoi cniaeiAxo-

lracaHa yMoBa BnKoHyerbctl, ro a,qiftcnloerbcc
l, Y nporuaHoMy BmnaAKy Bt4KoHy,erucn uacrynunti,

tl cnlltiarrouJeHHf, (5 2), BmaHaqaerbce iu4erc 7

r lllo Mlcrrrs auuipnHe noroqHe 3HaqeHFifi Z'

dilUExouexs (5.7) ra (5.9), Bt43Haqaorbcn ingexc

f{(U) norpi6nrax 3HaqeHb U' aerropa u.

ftf,llAxotuoxc (5.8) ra (5.10), Bn3Haqaerbcn ingexc
BiAnoelAHo

ynopcAKoBaHoMy

ingercu m ra n'.
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eiAnoaiAarcru eu ni(A) norpioxrax 3HaqeHb .R' aerropa fi.
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8. Buxognvr 3i cnieeignouexns (5 5),

sHaqeHHr (J' aerropaU.
9. Br,rxognvu oi cniaei4norxeHHn (5 6),

3HaqeHHfl R' aeoropa.R.
10. y posrnn4yaanifi IIM s4ifrcnnerucn peanisaqin

3HaqeHb U' ,a R" ,emopie Ura.R.
11. S,qiftcHloerbcfl nepexig go nyurry 1 Aasoro anroptaruy.

.[nn nepesipxu npunanexxocri arnaipRnoro noroqHoro

Z' BeKropa z aeanouy Knacrepy {4(Z) norpionrax ftoro

nyuxri 2 4anoro afiroprrMy nepeg6auaerucn
anropurM nouyxy in4ercy nigo6nacri, Rxa ruicruru 3agaHe
BeKropa [34, 119]. BxagaHufi aflrop]rrM nepe4Oavaerucn
Byrropr.lcrooyBaru RK craHgaprHy cnyxEoay npoqenypy Artr

insercieT, kra I eirnoei,qHr4x xnacrepis dt(4, A'o(U) r, f4(ft)

naicrsruaunaipnni noro.{ni 3HaqeHHF Z,U r^ R ' sercropia

ra R e nyHrrax 3,4ta 5 Aauoro anropurMy.

lnn peanisaLlii SyHrLlioHanbHltx aignoaiAFtocrefi (

nyHKrax 6 ta 7 AaHoro anropnrMy nepeg6avaerucR
ei,qorunfi Merofl r.ua6noxnrx poae'nsria, 3acrocoByBaxmfi g

crcreMax npuilnnrrn piurenu [90, 91, 102].

flaanh aflropi4rM europucratrfi Ann peanisauii
ynpaeniunn MK 3poulyBanbHoi ct4creMu, a raKox PM
cinucuxorocnogapcbKoro Bogonocra'.{aHHq.

5.2. Mero,qr aBToMarHqHoi ttnacta$iraqiI npn
npoqeciB orreparlrBHoro ynpasnirHs ixxexepuuuu

MepexHuMx cl4cTeMaMll

Bi,qnoeiAxo Ao [30 - 33, 62, 136], Anfl peanisaqii
oneparuBHoro ynpaeniHns JIM xeo6xi4xo uarn po6o.ty ittQoprt,taqirc

noroqni 3HaqeHHF serropis crania (napauerpie) AE ra flE, a r
serropia KepoBaH[x ra s6yprcaanunux g[lixrtux (

po3rnnAyBaxoI IIM. BiAnoeigHo Ao [75, 100, 119], o.qHrM is
ni.qxoAie Ao o4epxaHHfl sa3HaqeHoi ixSoprrnaqii e auropuctanun
aBroMarhqHoi xnacrSixaqii (AK), 3acHoBaH[x na nocraHoaqi
engineHuR y ni,qnoei.qnrx 6ararosnrr,tipurx BeKropHrx n

BH3HaqaeTbcs

Bfi3HAqAETbCR

(xnacrepia), Cni4yrour [68, 100, 119], 4nx
AK 6ygenao BnKopltcrosyBarr4 espucrnunril
uogu$iroaanufr 3 ypaxyBaHHnM cnequ$iru

P0lrnn4yBaHoro Kflacy a nocnigoeHy npoqegypy.
anropurMy nonFrae B ToMl/, l4o cyKynHlcrb

aHaxoAnrbce Ha oAHaxoaift siAcraHi eig roxnoro s

KoMnaKrHy rpyny (xnacr,ep). B peaynurari

neBHoMy o6uiprceanoMy norotrHoMy sHaqeHHrc

lhnoaiAnicru ro4 (iugerc) susna,lenoro Knacrepa,
Be$opiB, y neBHoMy sft,ticri 6rxl4suKl4x Ao AaHoro

BgaxarrlaeMo, r{o st4sHaqeHflft sa flonoMoro}o
IOA Knacrepa i e rierc IUyKaHop po6ovoto

06ulppeaHe noroq{He sHaqeHHr po3rniAyBaHoro

nhnqrae oOmipneane noroqHe snavennn X,
X, B[3HaqeHoro HacrynHIM cniaei4xotueuuRru:

X uroxe 6yrra 6y4u-nrmfi is

y ehnoeiAxicrb po3rnflAyeauifi JIM.

100, 119], npilnycrt4Mo, t4o B

X e B!4sHaqeHa (oagana) $ynrqin

6nrgurocri

tr $Yxrqin

, u{o t<oxr-rifi xoopgunari "f,,
Aenrrafi ueeiA'e[,tHHft aaroeufi

3HaqeHb Xi ra X j aerropa X.

eigcraHi (crynexn 6nusuxocri) n,tix

r n#1 poarrnAyBaHoro BeKropa x auxopucroByerbcfi

rlActrxu [100]:

Sa3HaqeHHX

p-rvripnonlty

a(x,'x,)

) . (5.11)

eexropa X
xoe$iqienr

glynlHb l-J eaxfiHsocri npu aupiuLenni nrraHHf, npo
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BiAHeceHHR o6uiprceaxoro
BU3HaqeHOrO Knacy.

3 ypaxyeauHflM BBe.qeHHx no3HaqeHb ra noHsrb po3r
aflropfirM AK nonnrae B HacrynHoMy.

1 " Bra6raparc rucn k eranonia Xi ,... , Xi ru rpaHnqHe

d, $ynxqii eiAcraHi d(*,,{ ) , erasnaqeHol cnieeigxou:ennnru (S. 1 1

2. O6miproaaHoMy noroqHoMy 3HaseHHto X, aewopaX
y sinnoei4Fticru roA q ie k gaiilxoaux qucen (curuaonie),

HacrynHnM cnieaignor.ueHF{RM: 6, = (et, ... , ei*).flpr quonay ey

nxwo d(x,,*;)=d" ,r? €i1= 0 y nporuBHoMy BilnagKy.

3. Bcraroanoerucs nprxanexHicru o6nltipnaaxoro

neqirxoro ni,qxo,qy gns peanieauil
ynpaBrilHHfi rHxeHepHHMH

,, lllpexHylM14 Gl,tcreMaMu

xapaxrepHilx BnacrnBocrefr ra oco6nueocreft
ynpasnixnn, u{o BxoAerb Ao crflaAy iepapxiuno

spo6ula BHcHoBoK, r{o BoHr4 e Heqirrnuu
nKi $ynrqioHyrcru y Heuirxonay cepe.qoeuuli

peanisaqit npoqecia ynpaaniunn IM, sxi
MeTOAax po3paxyHKy noToKopffinoAnrB, y

[30 - 33, 67J

cncquSiru peanbHnx flM AnR ynpaaninnn
knacy BBaxaoTbcfl aAeKBaTHklM nrAxLq, eKHr4

Ta MareMaruqnnfi anapar Het{irxrx
Hanpurnag, y [63] pospo6nenrafr He.rirxurl
piaun aogr e uaricrpanbHoMy xanani (MK)

oIgreMu.
ynpaanixur MK nofisrae B HacrynHoMy

xapaKrepy cnoxilBaHuq BoAl4 s MK
r 6ory nigxnovennx rqo Hboro PM mae naicqe

pllxn aopn B pmrfiflAyBaHoMy MK. O4nax ,qns
yuoa $yxrqionyeanxr PM, niAxnroqeHux Ao

Itlo6xlAxa nigrprnaxa aignocnoi cranoci Taroro
H0o6xiAna peanieauin npoqecy perynoBaHHn

Bpaxoayrcvu [63], Meroro raKoro npoLtecy
llsHeqeHoro 3a,qaHoro sHaqeHHs piexn sogu

llgaHoMy neperuni po3rrrrAyBanoro MK. Axania
s [63], Ao3Bonse spo6nru BilcHoBoK, r.qo

!EGmaur ynpaaninnn, xorpi $yaxqionyroru y

npoLlec perynoBaHHn pienn BoAr4 s MK
llr Bl4KOpl4CTOBye eBpHCTlrt{Hr npaBfina

, flpu LlboMy Bt43HaqeHHf, Kepyoril4x Aiil y

lglloi{ge nacrynni qorrp14 ocrioeHi eranH
,dAxnnenu $iourHmx BeflLrqHH, sxi e noroqHuruu
tf lxxrx posrnFAyBanoro HIi P.

noToqHoro 3HaqeHH9

X ausxavexor,ay

BrA Befl,tr.tt4Ht4

BekTopa nlAcraBi AaHoro
ANF

nigxogy craHAaprHa cnyx6oaa
ynpaaniann MK sporuyBafibHoi

1/
3HaqeHHf, ^i po3rnrrAyBaHoro BeKropa

eiqnoeiAxo Ao iloro KoAy f;. Y sanexxocri

t aueana do ra o6uipoaaHmx noroqHilx 3HaqeH, Xi qucno

xnacrepie ruoxe 6yru aia 1 Ao 2k .

Y pesynurari ananisy orpuuanoi ixQopnaaqii npo norouni
po3rnflAyBaHoro BeKropa X y $oprrai ai4noei4xoi xnacra$iraqii
yroqHeHHF eu6opy eranoHia ra nepexi4 Ao HacrynHoi hepaqii
arrropurMy. flrlqo sa eranoH 6epyrucn eugHaqeHi o6rvriproaani

3Har{eHHF pmrnnAyBaHoro BeKropa X, ro nx axigny ix$opuaqiro
,qaHoro anropuTMy Aoq4Tb BylKopr4croByBaril MaTpHqlo
nonapHrx eigcranefi Y eignoaigxocri ei cnocoEor'l enOopy (ar,t

eranoxie ruoxnilei raxi uogu$ixaqii gaxoro arrropxrMy Al( [1001.

10,., = a(x,,x')l

1. ffx eranoHlr Moxyru 6yrra duropncraHi ft auna4xoao

ror{oKyp-MipHoMy BeKropHoMy npoctopi XP .

2. Eranouu Moxyrb 6yru enenauexi Ha ni,qcraai e(cneprHt4x
a6o inu.roi anpiopnoi iHSopuaqil npo runoei npegcraBHrxr xnacie.

3. Fr eranoHu Moxyrb 6yrr erropncrani 3HaqeHHfl semopia,
Hanexarb pisnunn KflacaM, ane He o6og'gsxoBo rrnoBux y cBoeMy

qt.lx sHa'.{eHb go nevirxoro Bkrrnn,qy
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3. BugnaqenHn
posrnq4yBaHoro FtflP
npaB]/trl BnBe.qeHHc.

3HaqeHb Bl4XtrqHrX
gnn peaniaarlii xepyCI.rux Aiir

Poarnsnerrao peanisaqilo HnP piann BoAu e MK
3poluyBanbHol cucren,t n.

BignoeiAHo Ao xeqirroro nigxogy Ao ynpaaninnn lMC,
peanisaqii HnP 6yAeuo BtlKopt4croByBa't't4 nacrynni eMiHt-ti,

$opruanisyoru npoqec ynpaaniunn MK. 3orpenaa, BBaxarfi

aiAonaop BenuquHy ei4xnnecxn piexn P, ,tKy Bt43Haquuo Rr pisuuqrc

noroLtHr4M 3HaqeHHFM pienn ra o6pauuna gaeAanerigu suavenuRrra pi

Lr{o ai.qnoeigae xoptvti (nacranoaoo). Taxox BBaxar[MeMo
BenilquHy srvrihlu eiAxl,lreHHt pieirn c, sKy Bl43HaquMo cK pisnraqrc

NOTOqHI4M B[qXilNEHH9M TA BIAXINCHHNM, OTPI4MAHIM Y

enuipi. Benurrunu P i C e exigxnnau suinHuuu po3rflsAyBaHoro

luyxanorc BBaxaruMeMo Benuql4Hy BiAHocHoro nepeMtqeHHF

H, ery Br3Haqlt o nr pisnuqo Mix noro,{Ftt4M ra neo6xignuvt

nofl oxeH Hs M. Benfl .{ 
1,r Ha .Il e efi xiAFr to eM i Ftnoto po3rneAyBanoro HII P

y eiAnoei,qHocri si cnequQirorc po3rnqAyaaHoro
ynpaaninun Bu3HaquMo ponb KoxHoi is eeegenux strrit'tt-t1,1x.

Benuqnxa eigxnnennR pienn P e KepoBaHop stvlil-l-rolo,

BoHa BtagHaqae cryninu gocsrHeHHe qini ynpaaninnn o6'e

pmrneAyBaHoro Knacy - MK. Benuqnxa snainn aigxnnennn pienn

a6ypoaanunoo gtuisxoto, ocrcinurn xapaKrepu3ye ooaniuHi gii
MK, sxi nopytrJylorb qinuoey HacraHoBy ynpaenixun quM

3orpeua, TaKuMr4 ginruu rr,toxyru 6yrn sruinu cnox[BaHHfl BoAl4

ni4xnrcuenrMr Ao pmfflflAyBaHoro MK, suina pexnruie
ronoBHoro eogosa6opy, nxufr sgificnoe no.qaqy Bo.qil B

MK, sMixa MereoponoriqHilx quHFrvirie, a taxox BHHI4KHeHHF

cmryar{ifi. Benirquna eignocxoro nepeuiqenue 3arBopa H e t<epy

BenuqrHolo, ocxinuxut BoHa BH3Haqae AiI, cnpnrraoeani Ha AocffrHeHH,
$ynrqioxyaanss ob'errour ynpaeniHHe po3rne.q,yBaHoro xnacy. C
qrax .qifr nonnrae a raxift enltini nagxoAxeHHn BoAt4 3 ronoBHoro
By3na urrllxoM sruixr crynenn aigxprrr, 3arBopa, FKa

eiguocxe aignoereuun pienn Bo,qH y Bt43HaqeHoMy neperuHi
eignoeiguo Ao 3aAaHoi HacraHoBt4.

169, 67, 92, 93], SoprvranisyeMo 3rHaqeHHF BBeAeHilx
rorb po3rflegyeaauil npoLleo ynpaaninHn MK,

(HM), Beaxarun,teuo, rlo 3HaqeHHfl
xoprraoeani, i enacnigor Lluoro eiAnoei,qHi HM

[-1, 1]. Beaxarrtureruo, lt1o KoxHa auinna
npoqecy ynpaeninnR Moxe npufin,taru Hacrynni

PB - BenfiKe nosi4n4BHe, PM - cepeAHe

r Mlll€ no3nTilBHe, PO - onHsure A0 HynF no3r4rt4BHe,

Io Hynn HeraruBHe, ffS - Mane Herarveae, NM -

NB - BenHKe HerarHBHe. Ha niflcraei anantsy

o6'emia ynpaeniHun Moxe 6yru ycraHoBrreHa
nixraicr[qHIult4 sHaLleHHsM14 s[4ixr-rr4x npoqecy
xaur ixrepeania ixFruoi sruinu.

u{o Aflq no3nl4BHrlx rilHrBrcTltrrHHx 3HaqeHb 3MtHHt4x

raxa eiAnoeiAnicru 3aAaHa e [79 - B1]. Taxox
UF HcrerhBHn[l ninreicrfiqHilM 3HaqenHeM eignoaigaoru

cepe4uH inrepeania rxHboi euirN.
ymrn [63, 67, 92, 93], uaaxar!,tMeMo, t4o Syurqii

HM, nxi aiqnoai4anru nprfixnrmu niHrsicrrqHilrvt
npollecy ynpasninxn, pr3Ha.{eHi a [79 - 81]. I-lpu

tqo Beril,rr{MHr,r x y Sopnaynax $yHruifi
npeAgraBnercrb nopuoeaHi noroqni 3HaqeHHfl

suixxnx ra uyKaHe sHaqeHl-rfl auxignoi enainnoi

npoqocy ynpaanixnn.
HM, nopogxyaaHi niHreicruqHmMr BHat{eHHsMl4

ynpaaninnn, cQoptuynoeMo niureicrr.lni npaeuna, Rxi

lrln ynpaenixss HJIP, Taxi npael,tra Sopt*yrcrbcn y
nponocuqifi, xorpi He uicrsru rinuxicuux gnaqens. Tara

Ha KoMno3urlitiuux npaBnaax, e eBpilcruqHolo,
gocei4 oneparopia no ynpamninnrc o6'errarun

xnrcy. BiAnoeiAFro .qo[79 B1] searani crparerin
B ToMy, nlo6 efi6parn raKe uyKaHe 3HaqeHHs

3arBopa H, nxe 6 u.mgxorur euixu noAaqi eogu

Bysna B po3rnqgyBanrN MK KoMneHcyBano

piaxn P ai4 saganoro 3HaqeHHn (Hacraxoer),
fioro suiHt/, oOynaoeneny norot{Ho}o Bentai{fiHo}o

repynvufr anropurM, peamisoeaxrit HIIP,

-qe
75

HeqITKHX 3HaqeHb BvlxrAHrlx

3a AOnOMOTOIO Bt4KOpr4CTaHHrr

eui

4. flouryr gereprraiuoaanrx
posrnflAyBasoro HIIP, neo6xigHrx
o6'err ynpaeniHun.

il(
,rbfi

t+

Gy*ynxocri xounosrqifrHilx npaBun, HoxHe s frKl4x



cKflaAHe BilcnoBneHHFl, Qopnaanisoeane 3a AonoMoron
ueqirxol noriru [63, 67, 92, 93]. ['lpr qsonay KoxHe raKe
npaBHIlo, 3anilcaHe flK pfrAoK po3rfisAyBaHoro Kepypqoro
Bfipaxae BrAnoBt,qHtcTb Mix Br43HaqeHnMu niHraicrilr{Ht4Mr4 3H

ei4orllux axigHrx gnaisnrx P t C ra ruyKaHorc arxigHoro sMixHols F/
ahnoeiAHicru a4iilcnrcerscn 3a AonoMoroo peanioarlii
cyxynuocri onepaqifi neqirxoi norirr (ra'nsor) l, AEO, HE
onepaqii inrenperyrcrbcn sK noulyK min, max, a raxo)K
eig oAnHrLli, anrorysani rag Qynxqinlara npunanexnocri
HM. Tarox nepeg6a'laerbcs, ulo B po3rflsAyBaHouy anropurui gaa
6inuu.r ronanosrqiftir[x npaBfina a'e4naxi prix co6oro.gs,serop lH
qo inrepnperyerbce nx onepaqir max 163,67, 92, g3l.

3 ypaxyBaHHflM spo6nenux 3ayBaxeHb repyrourafi afl
peanisoeanrfi posrnngyaanmru HflP, Mae Hacrynxnfi aurnng:

flKl{O P = NB, TO (fl}(l.I{O C = HE (NB AEO NM),TO H = pB');

fi|fl{O p = (NB 460 NM), TO (fiKlJ-lO C=p,S, TQ H = pM);
nKqO P = NS, TO (fll(lllo 6 = (PS A60 NO), Te H = pM;
fiKl{O P = NO, TO (nKUlO g = (PB AEO p,M), TO H = pM))

fiKUIO P = No, TO (flKtq0 6= (NB AEO NM), TO H = Ntu\;
fllfl.lo p = (Po A60 NO), TO (ElfllO C = NO, TO H = NO);

Etfl{O P = PO, TO (filfllO g= (NB 460,r/rt1), TA U = pM);

filfl{O P = PO, TO (fltrulo g = (PB ABO pt[), TA H -- NM):
nlru{O P = PS, TO (filru{O 6 = (PS AEO 1/O), TA H = NM);
frl(U.lO p = (PB A6o- PI4),TO (fllrulO C=NE TO H = NW;
fllflqo P = PB, TO (flKl{O C = HE (NB AEO NM),TO H = NB)',

fl[(.I{O P = NO, TO (nKUlO C = P,S, TO 11= pS);

fll(U.lO P = No, TO (fl|il{O C = NS, TO.I/ = N.l);
niil.{O P = Po, TO (Flfl.lo C = NE TO r = PS);

fit(U.lO P = PO,TO (filfllo C = PS,TO I{ = il$.

Taruil aflropurM, sanucanuil y aurnngi ai4noei4Hoi nporp{
Br4Kopr4craHuil Ann peanieaqii npollecy perynloBaHHn piann eo4n sl
sporuyBan bHoi o4 cre Mu.

5.4. Bucuoexn

1. Ha ni4craai BrKopytcTaHHff rrao4enefr i uerogie
xnacrep-ananisy ra $yuxqionanuHnx ai4noeignocrefi
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lxoAf,Tb AO CKnaEy lopapxlt+hlo opraHlsoBaHnx
l?[lHoro ynpaaninHn. flanuil nigxig flocrlyxrB

npoqecia onepar!4tsHoro ynpaaninuR

poOoqot ix$opnaaqil npo craHr IIM iepapxivtto
Ha npolleAypa AK, fi+ta e nocniAoexoo

/r eranoHia. Anpo6aqis raKoi npoqe4ypr4
I Bu[opl4craHHn Afis peanieaqii npoqecie
Opraxisoaanux lMC.

IlM, xorpi BxoAnrb [o cKnagy iepapxi,rHo
:r lMX, 3oKpeMa, BiAHOCsrbCfi SpOrUyAanUHi

tapQxHi ct4creMu cinucuxorocnogapcbKoro
oE'orrauu ynpaeniHHn, tqo Synxtltonyrorb

Touy Rnn peanisaqii npoqecia ynpasniuna
lnecy Buropucrani nao4eni ra MeroAt4 reopil

niAxiA, po3po6neHufi HnP pienn eo4ut

CTCTCMil

".'r:1tl
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B14CHOBKH

Ha ocHoei Aocnhxenu, npoBeAeHmx a Aaxifi po6ori,
posa'n3annn uayxoeol npoOneuu aBroMaril3aqii rexnonorivnux
pognoAiny [fi unnxou peanisaqii npoqecie oneparrBHoro
iepapxiuno opraniaoaanuuu IMC 3 HenoBHoro iHSoprvraqiep npo
ynpaanixnn ra cepeAoBuqe ixuuoro SyxxqionyBaHHe, t.l1o Mae
HapoEHorocnoAapcbKe ra coqlanbHe 3HaqeHH9.

OcHoeHi pffiynbraru, orpuuaxi e ganii po6ori,
HacTynHoMy.

1. BuxoprcroBlnoqu cneqianuuo pospo6nenuft
rpa$oauft nigxig go ynpaenixnn lM, QoprraanisoaaHi sagaui,
Bh3HaqeHHflM eQemuauocri repyrcvux 4ifi a lM, a raKox
nagifinocri ra KepoBHocri 4nn raKnx o6'errie. .Qnn ixHboro
BHKopHcraHi raxi aigorui sa4avi uepexroi onrruisaqii, ffK 3aAaqa

6ararononpcguft xaftroporurri nauqnr, a raKox 3aAar{a npo

nafixoporui unflxil, e$exrnaro peanisoeaxi 3a AonoMorop
MepexHoi onrtaMigaqii.

2. flna Sopuanisaqil peanuxux lM sx o6'eKris ynpasni
ypaxyBaHHflrra cneqrQiru ixnuoi rononoriqxol crpyraypra ra
$ynrqionyaanxn enropncraxufi iepapxiuxr,rfi xnacnepxuri
napaOonivrrfi unoxrnnNfi perpecuenuft ananie. Taxnfi nigxi.q

Qopuanisyearu 3a4aqy ynpaaninnn lM nK 3aflaqy cen
nporpaMyBaHHfl. Ha nigcraai 3a3HaqeHoro nigxogy
eQemrsnufi repywrft anropr,trM Anfr pearrbHr,rx o6'exrie yn
po3rnfAyBaHoro Knacy.

3. Ha nigcrani eiAnoeiAFto't xoHqenryanisaqii
iepapxiuna opranisaqin pearrbHt4x IMC ra npoauanisoeana
Hafraax<nueiuLlx enacrfieocrefi i .ocoOnnaocreri, xapaKrepH[x
oxpeur4x flM, e sanexxocri aig ixHboro pienn iepapxii e lMC.

4. Ha nigcraei cneqianuno pospo6nenoro ni4xogy
yMoBm, nxi peanisyrorb np[HLlHn KoopAr4Hoaxocri fllj i

Hrr,tfi fl3 Anq Hilx.{ux IIM crocoBHo eignoaignux fll_l ra Il3
6esnocepegnuo Br4u.ll4x IIM s iepapxiuno opranisoaaHux
OopuanisosaHo raKox yMoBt4, nri peanieytcrb npilHqrn Koopgr,t
flt-l ra Il3 Ann flM nafrHuxvoro pienn iepapxii crocoBHo aignosigH
ra l-3,qnq iepapxivHo oprauisonaurx lMC.

Tononori..r HoT crpy lcry p m ofi eparfi B H o KepoBaH ux
, FKi Bxo4Rrb Ao cxna.qy peanunnx IMC,

mAa.{i MepexHoi onrruisaqii, sK 3a4aqa npo
nlHqtora, a rarox Ba.qaqa npo naftxoporu:e

Ha Mepexax Mox{nilBr4x eapiaxria
oneparuBHo repoeanmx fiM" E$errrenicru
o6yuoaneua Hacelricrto MalufiHHr4x nporpaM,

oagxa.{eHi saAaqi, ulo BxoARTu ,qo t-ll-lfl

KoHLlenryanisaqii, nocrynuoeaHi yMoBH,

loprr KanbH t4x B3aeM osa'ga xie rra ix orpe rr,t u ur
opraniooeanux Kepylor{Hx c!,rcreM. Ha niAcraei

niAxoAr4 Ao SopManisaLlii BepruKarrbHr4x
nprKnafqHr acneKTH 3anponoHoBaH14x

cneqr$iKr4 peafibHr4x Hepyor{r4x cr4creM

lhnoei.qHoro KoHUenryarrbHoro ni4xogy
AII B o,rcreMax, nxi ynpaBnsnrb iepapxivro

MoAerlefi ra rr,Ierogie cyqacHoro Knacrep-
EhnoeiAnocrefr, a raKox reopii HM

nPOUecu oneparhBHoro ynpaeniHHF oKpeuuMi/r
lepapxivHo opraniaoeanrax lMC. Ha niAcraei

-l$f$usxi B npnKrla.qHoMy acnerri xepyrovi
t:lflnpollecu.

B AaHif po6ori, gnafru:nu npaKrr,rqHe
i f-CY ra anropr,rrruisaqii npoqecis

tpotuyBanbH[Mr4 cl4creMaMt4, a TaKox
clnucuxorocno.qapcbKoro BoAonocraqaHHf,.
Te aflrop[TMrl, rorpi e a 4anifr po6ori,

I flflporexxixn i naeniopaqii YAAH (rvr. Kr,rie),

tlpO6xuvnrvr ynpaenixxnrvr n,teniopaqii i eo4noro
illll AtpxaBHuM KoMyHanbHrlM nignpuenncreona

ttptl polpo6qi ra peaniraqii xepyoqnx cucrenlr i

yRpflfllHHn 3pouryBanbHHMvt cHcreMaMfi, a
chcTeMaM14 flnbcbKorocno,qapcbKoro

flf, rnpoaaAxeHHff rrllarepiania, pospooor ra
fH 6yt orpunaaxnft 3a paxyHoK cxopoqeHHfl

$ll Tl eneKrpoeHeprii, a raKox nigsrqeuHs
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HaAifrHocri ra FKocri
po3rnFflyBaHoro Knacy.

Syrrqioxyeannn o6'errie ynpaeninxn

1 l.Konqenryanuni acneKril, tuoAeni, MeroAl,l, npoqe.qypu -ra

aflropnrMh, tt1o naicrqrucn a 4axift po6ori, Bt4xopt4craHi a aasuananouy
npoqeci npu nigroroaqi ra ,{maHFti lrypciB, noB'F3aHHX 3

3potljyBaflbHtlMr4 Cl4CTeMaM,l, a TaKox MepexHfiMt4 cl4cTeMaMLl

cinsclrorocnoAapcbKoro BoAonocraqaHHn, y rexui'lultx ra arpapHnx
yHinepcurerax ArlF crygexria cneqianuxocrefi "MexaHisaqis cin
rocnoflapcrBa" Ta "[lpoMucfloBe i LlueinuHe 6yAieHnqreo". BoHr raKox
Moxyrb 6yru xopucHtrMu Anq ButtoaAaqiB, acnlpaHTlB, HayroBt4x

inxenepuo-rexxi,{Ht4x npaqiaturia.
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