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I B . IBAHEIlb, M. I IBAHEN]L, C. A. 'OPE/THIINEB, 1. C. BAVIIH, 1. I. CHHTOPEHKO

PO3POBKA OPTAHIBAIIHHO-TEXHIUYHOT' O METOIY CYMICHOT O IIPOTHO3YBAHHA TA
3ABE3NEYEHHA TOTOBHOCTI PEATYBAHHA HA HATBIYUAHI CHTYAITIT

Ha Tenepimreifi wac nonepel#eHHA HANSEHMAHHHX CHTVAIR cIiI PosIIATATH AK CETAOHHHE CYMICHHE Dpolec MPOTHOSYBAHHA HAMIBHIAMHHX
CHTyaUifl Ta 3aE9acHOrD PearyEaHEA HA 3arposH IX BHHHKHEHHZ alo moM AKINEHHA MOEIHEBEX Hacaigxis. e peamizye cHoTeMHER moxid o
BHPINIEHHA Oiel NpodaeME 3 MeTON HeJONVINEHHE I BRMHAEHEHHA afo mMimiMisamii MomIHBEE HacTigris. PospoGnemo opramizamifiHo-Texmi=wmemt
METOZ CYMICHOTO HPOTHO3YEAHHA Ta 3a0e3NeUeHEA MOTOBHOCTL PEAryBAHHA Ha HaZ3BHWalHl cETyami B pealsHEX yuopax., Meroz Oasyereca Ha
dopuaTizopanifl MATEMAaTHIHIA MoJemi cyMicHOTC DPOTHOSYBAHHA TAa SafesNedeHHA TOTOBHOCTL PearyBaHHA MiTpo3gilis DHEIIEHOTC 3AXHCTY Ha
HaO3BHUAHE] cHTyamil. Bie mepemfadac NporHOSYBAaHEA HAJ3BHUAHHHX CHTVALOIH, MOEIHBHX 3aBOAHHX 30HTHIE BHACHiZOK HHX Ta ECeOIMHOTO
safeImedeHHA TOTOBHOCTI pPearyBaHHA MNIPO3TIME UHEITBHOTO 3AXHCTY HA MOMMME] 3arposf.  PospofmeHo wepyroumfl anropHTM peamisamii
CPTAHIZANIAHC-TEXHITHOIC METOZY CYMICHOTC HPOTHOSYEAHHA Ta 3alesNedsHHA [OTOBEOCTL PEATyBAHHA MIJPOSILUE OHELTBHOTO IAXHCTY Ha
HagsEHTaiEi cuTyanii Horo sukopncTansd mependadas BHEOEAENA HH3EH B3acMO3E A33HHXE mpoueayp. CHouaTky mposognTeca 30ip, dopmamisamiz
Ta aHams 1H@OPMAU mpo HAZIEHTAHHI CHTVAULL, VEOMOIEETOBAEICTE MIIPOSILE UHELIBHOTO 3aXHCTY 030POCHHAM i TEXHIKOI Ta IX IOTOBHICTE
VEOMITERTOBAHICTS MIPOIALNIE NHBITEOTD 3aXHCTY ocobosuM cxaamon. [le ¢ migcTaromw 114 NPOrHOSYEAHHA NPONEcis BHHHKHEHHA HATSEHTAHREN
CHTyaUiH Ta 3a0e3metusHEA TOTCBHOCTI PEATVEAHHA HA MOMIEE] 3arposs. OTpmuana iHGOPMALid EPaxoByEThCA OPH ODIPYHTYEAHHL Ta QOpPMYBAHHL
piMeHER MOS0 i MAPOITUTE OHEATEHOTD SAXHCTY 3 MeTOH ATeKBATHOTO PeaTyBAHHA TA MEBiTAMT HACTIKE HATIBHIaRHEX cATyanid. Ha ocmomi
aHamsy edeETHEHOCT] Al MIAPOIILIE pearyBaHEA 3OIHCHIOETECA KOPHTYEAHHA PINERE ITOL0 JIKBLTANI] HANSERTAHEHX CHTYALTIH.

Karwuoal crosa: dopumamizoPaEa MATEMATHYHA MOJETh, OPFaHISAMAHO-TEXHIMEMA MeTON, KepyIOuHil anropHTM, HATIBHYANHA CHTYVALLL,
30HTEH Eill HAZ3BHIAHHIY CHTYamif, pIEeHE TOTOBHOCTL

I'B. HBAHFII M.I'' HBAHFEI], C.A. FOPETBRIINIER, 1.C. BAYIHH, II.H. CITOPEHKO

PA3ZPABOTKA OPTAHH3AINMHOHHO-TEXHHYECKOI' O METOJA COBMECTHOI'O
INPOTHO3HPOBAHIA H OBECTIEYEHHA T'OTOBHOCTH PEATHPOBAHIA
HA YPE3BBI'TAMHBIE CHTYAITHH

B HacToAmes BpeMA NpeympedIeEHe UpesBEMAHHEIN CHTVAUHI claegyeT paccMATPHBATE Kax CAOEHER COBMeCTHEIH Npolecc NpoTHOSHPOBAHHA
UpesBEIYAHHEIX CHTVALUHH H CEOSEPEMEHHOTO PearHPOBAHHA Ha YTPO3El HX BOIHHEHOBEHHA HUH CMATYEHHA BOSMOMHEIX OOCAeICTBHH. [ni sToro
PEATH3VETCA CHCTEMERIA MOJX0T K PRIIEEHI NOCTABICEHOHE mpofaeMs! ¢ Hensl HETOMYIIEHNA HX BOSHHEHOBEEHA HIH MHHHMHSAUHE BOSMOMHELX
HCC:&JCTBHE. Pa SPﬂD_OTﬂH OpraHH 3AITHOHHC-TENHEHSCHHE METOO COBMECTHOTD NPOTHOSHPOBAHHA H ofecnedeHHA TOTOBHOCTE pearHpOoBaAHHA Ha
Ope3BETARHEE CHTYANHHE B PeadsHE yorosrm MeTog SasapyeTcs Ba dopMatEsoBamHol MaTeMaTHTeCKOH MOJETH COBMECTHOTO IPOTHOSHPOBAHAT
H oOeCIedeHHA TOTORHOCTH pearHpoBaHEd KOJP‘BS,'_IEJEHE[E[ rpa;vs,:[ar-:cmccﬁ JAITHTEI Ha HPESBI‘.\I‘IR}E’[HHE CHTYAOHH. On OpeqOoIaraeT NPOoTHOSHPpOBAHHE
QpesBHMARHEIN CHTYAIHH, BOSMOEHEX 3AJAHHEIX VORTECE BCHedCTEEEe HAX H BCECTODOEHErs oO0ECHedsEHA TOTOBHOCTH —pealHpOBAHHT
NogpasgeneHHl MPAKIAHCKOH 3AIIHTE HA BOSMOMHEIE YTPosEl PaspaloTad yOpaBIfioHE anropHTM PEATHIALEH OPraHH3aIHOHEO-TEXHHUSCEOTO
MeTOJa COBMECTHOrC NpPOTHOSHPOBAEHA H OOBCIEYeHHA TOTOBHOCTH DPeAarHpOBAHHA NOSPa3feleHHH IpasgaHcxoll SAIUHTEL HA UpelBRIYTailHEIE
CHTYALEH. Ero HcmogbsoBaHHE OpedOoTIaracT BRINOTHEHEHE HECHOIBPEHX BIAHMOCERIAHHEIX OPODETYpP. Ha OepPBOM 3TANE MPOBOIHTCH CEO]L‘.
dopMATHIAINA B aHaTH? MEGOPMANEN O Tpe3BRIAANER CHTVAITHAX; 00 YHOMIUIEKTOBAHHOCTH NoApasdeleHH IpasIancEcH 3aITHTE BOODYEEHHENM
H TEeXHHEOH H HX TOTOBHOCTH, 00 YEOMIOIeKTOBAHHOCTH HOJPZ!S,:[GTIEHHE[ rpa'.v}.;,:[aﬁcuof: SAINHTEl JTHYHEIM COCTABOM. FTo ABNAETCA 0az0H puiy b 4
OpOTHOSHPOBAHHA NpPONEeccoB BOSHHKHOBEHHA HpesBEMAHHEIX CHTVaUHA B ofecHedeHHMA TOTOBHOCTH PearHpOBAHHA HA BOSMOEHEIE VTDOSHL
INonyuerHas HEGQOPMAUHA VIHTHEASTCA NPH ODOCEOBAEHH H (QOpMHpPOBAHHH DEIISHHH OTHOCHTEIBH? IEHCTEHI NOJZpasOensHHE IPAMIAHCKOH
3AITHTE ¢ METEX ATeKBATHOTO PearHpoBARHA H IHEBHIAIHH DOCTEACTEHE upesserdaienx caTyanui. Ha ocHose amanmia sddexTasrocTn geficTemit
NMoOpasJene N PearHpOBAHEA OCYINECTEIASTCA KOPPEKTHPOBAHHE PENleHHH N0 THKEHIANHE Tpe3BEUalHbIX CHTYAHE.

Earwueswe cnosa: GOPMATHIOBAHHAS MATEMATHIECKAR MOJeTh, OpPTAHEIANNOHHO-TEXHEWECKHA MeTod, VIPABMARINHA ANTopHTM,
Upe3BEMANHAA CHTYAIHA, YORTEH OT UPesEEUAHHELN CHTVALIHHE, YPOEEHE TOTOBHOCTH

H.IVANETS, M. IVANETS, 8. HORIELYSHEV, D. BAULIN, 1. SYDORENKO

DEVELOPMENT OF ORGANIZATIONAL AND TECHNICAL METHOD OF COMPATIBLE
FORECASTING AND ENSURING READINESS TO RESPOND TO EMERGENCIES

Nowadays emergency prevention should be considered as a complex compatible process of predicting emergencies and early response to the threats of
their occurrence or mitigation of possible consequences. This implements a systematic approach to this problem solving in order to prevent their
occurrence or minimize possible consequences of them. The organizational and technical method of compatible forecasting and ensuring the readiness
to respond to emergencies in real conditions has been developed. This method is based on a formalized mathematical model of compatible forecasting
and ensuring the readiness of civil protection units to respond to emergencies. It provides for the forecasting of emergencies, possible losses caused as
a result of them and the comprehensive provision of readiness of civil protection units respond to possible threats. The control algorithm for the
implementation of the organizational and technical method of compatible forecasting and ensuring the readiness of responding of civil protection units
to emergencies has been developed. Its use involves the implementation of a number of interconnected procedures. Firstly, the collection,
formalization and analysis of information about emergencies are carried out. Then the complexity of civil protection units with armaments and
equipment and their readiness, as well as the staffing of civil protection units by personnel, are taken into consideration. These procedures ensure the
emergencies prediction and readiness to possible threats respond. The received information is taken into account when justifying and forming a
decision on the actions of civil protection units to adequately respond and eliminate the consequences of emergencies. The correction of emergency
solutions, based on the analysis of the effectiveness of response units actions, is carried out.

Keywords: formalized mathematical model, organizational and technical method, control algorithm, emergency, losses from emergencies, level
of readiness
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3POCTAHHA PO3MIPIB TAa HNOTYIKHOCTI TEXHIUHHX CHCTeM,
NporpecyEuoro  BIPVYUAHHA [IHOOHHH B OpHpCIY
3OLTBIMVIOTBCA  PHSHEH BHHHKHEHHS HAT3BHUAMHNX
curyamii  (HC) [1]. Hacmaoxun HC  HeraTHsHO
BILTHBAKOTE Ha OTOUVIOUE HABKOMHIIHE cepeloBHIIe [2],
EeKOHOMIKY KpaiH [3], cyOpoBOLAVIOTBCS He TITBKH
MaTepladbHHMH, alde H  JIHICBKHMH  BIpaTaMH,
TOIMHPEHHAM SIITeMIf Ta IaHTeMii [4].

TMonmepem&eHHd HAD3BHUAHHHX CHIVAIIH — IIe
KOMILIEKC 3aXOIlB, COPAMOBAHHX Ha peryIOBaHHA
IpUpPOOHOI TA TeXHOTeHHOI Oe3NeKH, OIHKY pIBHIB
PHM3HMKY Ta 3aBUacHe pearyBaHHA Ha HHX 13 MeTOIO
HeIONVIODeHHHS BHHHEKHeHHs HC a0o mHoM SKIIeHHS
MOZIHBHX HacmIkIB [5, 6]. Kpiv Toro, nonepeTHeHHS
HC - we crnagHnil CcHCTeMHHH IIpollec, AKHI
OB S3aHHIT 3 aHATI30M 3arpo3 BHHHxHeHHA HC, Ix
NPOTHOSYBAHHAM  Ta  330e3NeueHHAM  IOTOBHOCTL
pearyBaHHA IMAPO3ILUNB [HBLIBHOTO 3axHCTY (IT3).
OgHax BLIOMI MeTOOH Ta MOJedIl  BOJOJIOTB
OoOMeXeHHMH  MOMIHBOCTAMH  IDOOD  CYMICHOTO
NPOTHO3YBAHHEA 3aTpo3 BHHHEHeHHT HC Ta ToToBHOCTI
peaTyBaHHA Ha HHX. lle IOpODEye OPOTHPITEL — 3
oIHOTO  OOKY, I  HeoOXIOHICTE  PO3[IAIaTH
nomepemkeHHs HC 4K CKRIATHHA CHCTEMHHH MpoLec,
NOB'S3aHHI 3 CVMICHHM I[POTHOSVBAHHAM 3aIpo3 IX
BHHHKHeHHS Ta 3aBUACHHM pealryBaHHAM HAa HHX, a 3
IHIIIOTO — ODMEeMXeHl MOMIHBOCTI I8 UbOTO HagBHHX
MeTOIIB Ta MoJeleil.

BHUX0ISHMH 3 UBOI0, HAVEOBO-IPaKTHYHA IpodIeMa
v cdepl IMBIIBHOTO 3aXHCTY KpalHH, a caMe po3polxa
oprasizamiiHo-TeXHIMHOTO MEeTOIY CYMICHOTO
IPOTHO3YBAHHS Ta 3abesmeueHHA TOTOBHOCTI
pearveaHHf Ha HC B pealbHHX YMOBax, € aKTVATBHORD.

AHaTi3 OCTAHHIX JoCTidkeHb | mydaikamiii. Ha
CBOTOIHIMIHIE OeHb NOPH  BHPINeHHI NOPO0IeMH
nonepeIkeHHS HAaI3BHYARHHX CHIVALLl pO3IILIarTh
OKpeMO  3aZawi OporHosveBamma HC,  MOMIHBHX
HACTIIKIB B1D HHX Ta 3a0e3ledeHHZ TOTOBHOCTL
pearyeanug cHT I3 Ha MoxTmsl 3arposH. MeToon
NPOTHO3YBAHHEA HATSBIMAMHHX CHTVAINI 3aTeMaTb Bil
HAABHOI cTATHCTHYHOL 1H(opMami npo HC Ta gHHAMIKY
X pOo3BHTKY 3a JeskHH momepedHifi  mepion
MOHITOPHHIY, a TAKO® IPHIHHH Ta OAaKTopH, HK1
3VMOBIIOIOTE BHHHKHeHAA HC pisHOTO XapakTepy.

Aptopamu  podir  [7. 8]  posraEHYTL  Ta
IPOaHATI3OBAHL IMOBIPHICHO-C TATHC THEHMIT,
IMOBIPHICHO-IeTepMIHOBAHHIL, JeTepMIHOBAHO-
IMOBIPHICHHII MeTOIH MNPOTHO3VBAHHA HAI3BHUAfHHX
CHTVALIHA TeXHOTeHHOIO Ta IPHPOIHOTO XapakTepy. Ale
NpH 3acTOCYBAHHL IIHX MeTOIIE BHHHKAIOTE CEIATHOCTI
PO3POOKHM MoZeleil IpolleciB BHHHEHeHHs HC, mo
3HAYHO 3HIDKYE AKICTh NpPOBeIeHHd aHaII3y pPO3BHIKY
JaHHX NpoLeciB B THHAMILIL.

Y podoT! [9] ABTOPH IPOMNOHYVIOTE
BHEOPHCTOBYBATH 119 IporHo3yBanHA HC  pisHI
Bapiamii perpecifiHpx MoZemeft (miHifiHi, HeTIHIAHI,
CTVIIeHeBl, MOPHOKOBl, apBTOperpecifiHl  Ta  1HIM).
Hengomixamu mHIFHHX perpecifiHnx MoIeleft € HH3BKA
AJANTHEHICTE i BLICYTHICTE CTIPOMOKHOCTL
MOISTIOBAHHA  HeMHIAHHX Opolecis. (OCHOEHHM
HeTOMEKOM HeTIHIAHHX perpecifinux mozemefi [10] €
CEIATHICTE ~ BH3HAYEHHS  BHIV  (VHKIIOHATBHOI
3a7IeHHOCTL, @ TAKOMK IPVIHOLIL BH3HAUSHHEA IapaMeIpiB

MOIeL.

AsTopamu podoTH [11] po3podIsHO MeTOIHKH
NpOTHOIVBAHHA PH3HEIB, MOB g3aHHX 13 HC BHacmiIox
JICOBHX MOEEH, Ta 30HTIKIE BLI UHX HAI3BHUYAHHHX
cuTyamifi. CYTTEBHM HeJOoMKoM Inei podoTH €
BIACYTHICT:  MATeMAaTHYHOIO — amapaTy, 4xHil  on
OIHCYEAB B3A€MONOEB 43aHICTE (PI3HYHHX NPOLeCciE Ha
PI3HEX CTAJIAX BHHHKHEHHS Ta mpoTikaxxis HC Takoro
BHLIV.

EdextusHICTE BHKOHAHHA 3aBIaHb 3a
TMpH3HEATSHHAM Oigposzizamm 103 v mepmrv  uepry
3a/IeHTE B1T PIBHA X TOTOBHOCTI Jo miff npr HC, sl
TIOBHHEeH BIONOBIIATH cTYIeHIO Ta XapakIepy 3arpos. ¥
[12] piBeHs TOTOBHOCTI MIAPO3ILTY OO0 BHKOHAHHA
3aBIAHE 338 IIPH3HAUSHHAM OIIHIOETBECA Ha OCHOBI
TMOKA3HHKIB 3 VEOMILTEKTOBAHOCTI  HLIPO3ILTIB
OCODOBHM CEJIATIOM, TeXHIUHHMH 3aC00aMH,
IHIHBIIVAIBHHMH 33c0o0aMH 3aXHCTY, NIITOTOBISHCCTI
oco00BOrO CEIALY. HagBHOCTI MaTepiaTbHO-TeXHIUHHX
pecvpelB Ta IHIIMX. SIK MOKAasHHK PIBHA TOTOBHOCTI
POSTIAOaeTecd cepegHe 3HAUeHHA IHX MOKA3SHHKIB, AKI
B3ATI 3 BIINOBLIHHMH BaroBHMH  KOeMIIIE€HTAMH.
3aOpONOHOBAHHI — MOKAIHHK  PIBHA  TOTOBHOCTI
MIpo3duTy He NMOBHOH MIPOK BlIOOpamae TOTOBHICTE
MIPO3OLTY IO BHKOHAHHE MOCTABISHHX 3aBIAHb 13
JIKBIOANL] HAT3BHYAHHHK CHTVAINH Ta I1X HACILIKIB B
OOBLTIBHHIT MOMEHT Hacy Ta CTVIHD Oe3BIIMOBHOCTI
(pVHEINOHVBAHHA 070 AK LLUTICHOI CHCTEMH MNpPOTAToM
yacy BHKOHAHHA poOIT.

Mozem ToTOBHOCTI PATVBATBHHX IMIPO3ILIE 10
mit npun HC mpepcTtaBieHi B pooorax [13, 14]. Ilpu
UBOMY PATVBATBHI IIIPO3IITH  POSIILIAKTBCE K
CHCTeMa, CEJIATOBHMH eleMeHTaMH AKOL € CISMIATICTH
(PATIBHHEH) Ta  HeOOXIOHI  TeXHIUHL 3aco0n
(eKCILTVATALHAHNA MOIVIB). 3alpolOHOBAHO MOl
(pVHEINOHVBAHHA eKCIITYaTalllHHOTO MOZYIA B PISHHX
eKCILTYATALIAHHX CTAHAX Ta PATIBHHKIE V PISHHX
(hVHEINOHATEHHX PeyRHMAX.

YV poOoTL [15] 3anpoloHOBaHO CHCTEMHHE IIIIXLI
719 OLIHKH TOTOBHOCTI CHJ TA 3ac001B mapo3nums 113
Jo mi npun HC. Ilix 9ac IBOTO BPaxXOBYBAaTHCH
TOKAZHHEKH  [AMOBIPHOCTI  Oe3BIOMOBHOI  podDoTH
TeXHUHHX 3ac001B, a4 TAKOE piBeHb podeciiiHol
MITOTOBKH TA PIBEHB YVEOMIITEKTOBAHOCTI MITPO3ILTY
oco0OBHM CEIAIOM.

Vo [186] JAMPOTIOHOBAHA  MeTOIHKAa  aHam3V
TIOKA3HHKIB ONEPAaTHBHOIO PearvBaHHA Mapo3gims 113,
AKa IONArae V CHIHIN (haxTopis, SKI XapaKTepH3IVIOTh
el Ipomec, i3 3acTOCVBAHHAM MeTOIIB Teopii rpadis.

ABTOpDH [17]  posraazanTe  MOISTHBAHHA
POSNOILTY pecypclB OM4 IIKBLOAINT IOMKeX PI3HOIO
XapaxTepy MOXOM&eHHA. Ale IPH IBOMY OIHEA
He0OXITHHX JRCICEEHX PecypelB He posIadacTbed.

V¥ podort [18] mOpedcTaBIeHO —pe3yIbTATH
ONTHMI3AMI IIIPO3ILTIE UHBUIBHOTO  3&XHCTV IO
perioHax KpaiHH Ha OCHOBl BPAXVBAHHA CTOXACTHUHOL
TIPHPOIH BHHHKHEHHA Ta MTikBigami HC.

ABTODH  3a3HA4YarTe, 100 IPH BH3HAUSHHI
uHCeTEHOCTI MIpo3dims I3 114 mEBigami HACILIKIB
HADSBHUAAHHX  CHTValifl v  perioHax  JepisasH
HeQOXIOHO BPAaxXOBYBATH: 1HTSHCHBHICTE  PeaIl3allll
3arpos Ha TepHTOpil PeTioHy: IHTeHCHBHICTB TiKBlIaInii
"HacTiaxie HC, OWIKVBAHY KITBKICTE 3aTVUeHHX CHI JO
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TIKB1OALI] HACILIKIB HAd3BHUailHHX cHTyamiii.

TaraM UHHOM, NPOBeIeHHl aHam3 Ixepel NoKa3ye,
mo npodieMa DonepeXxerHda HC Ha TellepimHIid uac He
POSIIAIA€TECA  JOCTATHBOIO  MIPOR AK  CRIATHHI
CHCTEMHMH — Mpellec,  [OB'S3aHHE 13 CYMICHHM
MPOTHOSVBAHHAM  3aTPO3H X BHHMEHEHHS  Ia
33023MeYeHHAM TOTOBHOCTL PearyBaHHA  ILIPOIIULE
LIHBITBHOTO 3AXHCTY.

Ile  BKa3ye Ha  HEQOXIIHICTE  PO3POOKH
opraHniamiHo-TexHMHOTO MeTody (OTM) cyMicHOTO
MPOTHO3VBAHHA Ta 3a0esNeueHHA TOTOBHOCTI
pearyeanag Ha HC, Axuil OH JaB MOAIHBICTE BHPIIIHTH
LEO TIPOOIEMY 3 CHOTEMHOT TOURH 30PY.

Mema OociidxcedHa TOIATae B PO3po0IeHHI
OPTAHI3AIAHO-TeXHITHOTO MeTOOY CYMICHOTO
MPOTHO3VBAHHA Ia 3a0e3NeueHHA TOTOBHOCTL
pearyBaHHA IIIPO3ILTIB IHBLIBHOTO 3aXHCTY Ha
HAaI3BHUAAH1 cHTyami. 14 JOCATHeHHS MOCTABIeHOI
MeTH HeoOX1THC BHPIIITHTH HACTYIIHI 3aIati:

— PO3pOOHTH Ha OCHOBI1 opmamzoBaHol
MaTeMaTHIHOL Mogeqi OTM cyMicHOTO NpOrHO3YBAaHHS
Ta 3a0e3MeueHHS TOTOBHOCTI pearyealea Ha HC;

I8 Rgeo(t) — KUIBKICTE HAT3BHUAHHMX cHTvamil B
Iep&aBl;

f_rb. Hala a0y ) — mapaMeTpH QVHKIIL

Rpgc(t) — xuekicTs HC B § -My perios:;

P‘;‘}C — HMOBIPHICTD BHHHKHeHHA HC B / -MY perioHi
B pa31 BUHHKHeHHT HC B Tep:xaBi:

Ary(t ). Ay (i), Rey(t) - KLTBEKICTE
HAIIBMUYAAHHY CHIVAIIH BiONOBIOIHO TeXHOTSHHOTO,
MPHPOIHOTO TA COMATEHOTO XaPaKTEpY;

Pryv, Pgy. Py - HMOBIPHOCTI BHHHEHeHHS HC
BLAMOBLIHO TeXHOTEHHOTO, MPHPOIHOIO Ta COLIATBHOTO
XapakTepy B IeprkaBl:

Lit), vy(r)., riff) — KUIBKICTE HaI3BHYaHHHX
CHTVAIIfl 33 BHIAMH BiONOBIIHO TeXHOTEHHOTO,
MPHPOIHOIO Ta COMIANbHOTO XapaKTepy B JepiKaBt;

Pry,. Pox,. Fex, - HMOBIPHOCT] BHHHKHEHHA
HaI3BHUYAAHHX CHIVALLl TeXHOTeHHCTo, IPHPOIHOIO Ta
COMATEHOTO XAPAKTIEPY { -TO BHIY B JepRasi;

”1{3{” ). ”E]’X (t), n:;:x._r.rj —  KUIBKICTB

HAT3BHYANHMX CHTValiil BIINMOBIIHO TeXHOTEHHOTO,
MPHPOTHOTO TA COMATEHOTO XapPakTepy B i -MY PeTioHi;

Pty . Phy. Pty — fMOBIpHOCTI BHHHKHeHHZ HC
BIAMOBLIHO TEXHOTEHHOTO, IIPHPOIHOIO TA COLIATBHOTO

— PO3POOHTH KepVIOHHH anropHT™ peamsanii OTM
CYMICHOTO IPOTHO3VBAHHA Ta 3a0e3NeusHHSI TOTOBHOCTL
pearyeaHHg Ha HC:

— MepeBIPHTH e(eKTHBHICTE 3aCTOCYBaHHA
opraHizamilHo-TeXHITHOTO  MeTOody CYMICHOTO
IpPOTHO3VBAHHA Ta 3a0e3meyeHHT TOTOBHOCTL

pearyeaHHA Ha HC.

MaTepiamm Ta MeTOIN JOCTITKeHHA I0OI0
ocodImBOCTell  opradHizamiiHo-TeXHIMHOT0 MeTody
cymicHOro  OpOrHO3YBaHHA Ta  3adesmedeHHS
TOTOBHOCTI pearvBaHHA HAa HaI3BHYafHI cHTvamii.
MetToo 0asveTbed Ha dopMam3oBaHIll MaTeMaTHUHIA
MOZEm CYMICHOTO TPOTHO3VBAHHA Ta 3adesmeueHnHs
TOTOBHOCTL pearyBaHHA Ha HC, gKa € 00 eIHaHHAM
OBOX B3a¢MO3B’ £3AHHX MoIenett: MoJeT
NpOTHO3YBaHHA HAI3BHYafHMX CHTVallll Ta HacILIKIB
BII HHX: MoIell 3a0e3MeueHHS [OTOBHOCTI pearyBaHHA
NIPO3IIME LHBUIBHOTO 3aXHCTY HA HaJ3BHYAHHI
CHTVALII.

DopMATI30BEAHA MATEMATHMHEA MO8
NPOTHO3VBAHHA HAI3BHUAHHIK CcHTVaLli Ta HACTIIKIE BLI
HHUY Mae BHTIET [ 19]:

.”HC () =U (Fo Py 1 R (1) = U l{”HC UJ,P;:.'(} Ry (1) = FI{HHC (7). Pry ]:
Ny (7) =F2{”HCUJ,P_rm' } Ney (1) =F3{”HCUJ>P0' }‘ Ly ="¥ gy {-’J,Pn',-?

v (=", {”"n [rJ,PmF} F(t)= ‘P3'L»aa. [r],chr_}, Ry (F) = Sl{nn (1), Py },

Iy (=5, {”m (r), Py }n,‘;q- (1) = 83 Y1ex (0 Pl £ 1pp ()= O {nge (0. Ppp (1)
fpp (1) :Qz{”Hr:UJsPPP }; Aygp (1) = Qa{”ﬂc (1). Pyyp }1 Agp(f) = Q4{”Hc ULPOP]:

npp (1) =Py Yipp (). Ppp § npp(l) = ‘f’z{”m’ ["J"P}ip}s Aygp () = ‘f’s{”.w.r' {'rJ’F:'I:IP}

nop (1) =@, Yigp (1).Pgp [ 3B (1) = 9‘{”3}* (t).Mpp (1) Nyp(t). Npp (f}}’

XapakTepy B f-My perioHl B pa3sl BHHHKHEHHS
HAX3BHYANHHX CHTVALLIl B I2pUkaB,

npp(t). npp(t), nyp(t), npp(t) — KUIBKICTB
HAI3BHYAHHHX CHTValif BLINOBIOHO IepXKaBHOIO,
PErioHATBHOTO, MICIIEBOTO Ta 00" €KTOBOTO PIBHIB!

Ppp. Ppp. Pyp. Ppp — FMOBIPHOCTI BHHHKHeHHS
HC BLINOBLIHO JepiKaBHOTO, PET10HATBHOTO, MICHEBOTO
Ta 00 €KTOBOIO PIBHIB B JIepPyKABL:

npp(t). Nppl(t), Nyp(t). npp(t) — KiIeKieTs HC
BIINIOBITHO JePKABHOTO, PET10HATBHOIO, MICHEBOTO Ia
00°€KTOBOTC PIBHIB B { -MY PerioHI B pPa3l BHHHKHEHHA
HAT3BHYANHNX CHTVALL B Je[rRaBL

PE,P, P}P, R{fp, Pé,p — AMOBIPHOCTI BHHHKHEHHSA
HC BiIMoBIIHO Jep:KaBHOTO, PETl0HATBHOTO, MICHEBOTO
Ta OO'€KIOBOTO PIBHIB B i -My PerioHl B pasl
suHHEHeHHA HC B Jepixasi:

3B(t ) — 30HTKH BHACMICK HAI3BHUAflHHMX CHTVaLLl
B JepiKaBl.

TakuMm uHHOM, (opMali3oBaHAa MaTeMaTHUHA
MOJedb NPOTHO3VBAHHS HAO3BHUAHHHX CHTVaIif Ta
HACTIIKIS Bl HHX € CHCTEMOMR  AHATITHYHHX
3aleskHOoCTe ., AK1 ONHCVIOTE NpollecH BHHHKHeHHI HC
4K V Iep#aBl, TAK 1 B i peTioHax.

DopMAaIL30BaHA MaTeMaTHYHA MOIETE
sabesmevueHHs TOTOBHOCTI pearyBaHHg Ha HC Mae
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BHUr1a1 [20]:
Iy =H (K Kg)
Kep =G(A; R
Kg =Q(Kyg . Kyr. K ppe 1
P(t) = AR™ (1), Po [r},C!-{.rJ}

= Lyihy nhy onby

BT (t) = QJ{”D’ (Hnpgy (1. iy [r}},
Tin= Q2{”UJ‘~”n‘ (). Ay (1) Ry UJ}:
oC (t)= Qg{u(r.nn (). iy (), 1y U}},,

Je Kyp — EoediIieHT TeXHIUHOI JOCKOHAIOCTL 3PA3KIB
030pOEHHT 1 TeXHIKH mapo3aiTy 113;

K g — y3aradbHeHHH eKcITyaTallniiHud KoeieHT
3pa3KIE 030POEHHS Ta TeXHIKH mapo3aiury 113;

A; — TAKTHKO-TeXHIUH1 XapakTepHcTHEH (TTX)
030pOEHHT 1 TeXHIKH;

Kyx — KoeiMEHT VROMILISKTOBAHOCTL MIIPO3ILTY
113 030poeHHSM 1 TEXHIKOH!

K — xoedilleHT TeXHIYHOI TOTOBHOCTI
miopo3anTy 113;

Kpgpec — KoelneHT 3amacy pecypey 3paskiB
030pPOEHHA Ta TEXHIKH MIpo3auTy 113:

P(t) — HAMOBIPHICTE TOTOBHOCTI IIIPO3ILTY
IHBLITBHOTO 38XHCTY 10 BHKOHAHHA 3aBIaHb 34

IPH3HAYSHHAM B MOMEHT BHHHKHeHHT HC:

R (r)  —
HeOoOX1THOI KITBKOCT! 3pa3sKiB 030pO€HHA 1 TeXHIKH Ha
MOMeHT BHHHKHeHHA HAT3BHYaRHHX CHTVALIL;

Prpit) - HMOBIPHICTD npodeciiHoi
IMITOTOBRISHOCT! OCO00BOTO CKIATY MAPO3OLTY Jo Jiff
v HC;

C;(t) — HagBHICTE pecypcy (-To BHIY OI4

HMOBIPHICTE Ipale3IaTHOCTI

MEBLIALL Had3BHUAHHHX CHTVALILH;
IT3 - -
§;7 — UHCeIBHICTB CePTH(KOBAHHX CTPYETVP L13
B i -MV PETI0HI J2PiKABH;
BT(tp, ) — sarambH1 BHIPAaTH KOWITIB HAa

MIKBITAIRD HACTLIKIE HAJ3BHYANHNX CHTYALI;

T(t) — KITBKICTE OJHHHUE TeXHIKH ITIA JTIKBLIAII]
HAI3BHYANHHX CHTVALNIT,

OC(t) — KUIBKICTE 3aIJIHOTO OCOOOBOTO CEIAIY
119 mEBigami HC.

TakuM UHHOM, (OPMATI30BAHA MaTeMAaTHUHA
MOZelb 3a0e3ledeHHA TOTOBHOCTL pearyBaHHA Ha HC ¢
CHCTEMOK 3 8§ aHAMTHUHHX 3alexHOCTell. Ilepima
OTIHCYE NOTeHIIARY TeXHIUHY COPOMOKHICTE
chopMyBaHE Ta Midpo3aims 113 1o BHXOHAHHA 33BIAHD
33 TpH3HaUeHHAM. J[pyra XapakTepH3Ve CTYIIHB
BIONOBITHOCTI OCHOBHHX TTX Cy9acHHM BHMOTaM
IIOZ0 TeXHIYHOTO OCHAINeHHA miaposauns 1[3. Tpeta
XapakTepH3Ve eKCILTYaTalliHl MOMCIHBOCTL  3PaskiB
030pOeHHA Ta TeXHIKH mapos3aury 113, UeTsepta
BH3HAYae HMOBIPHICTE TOTOBHOCTI miaposaury L3 mo
pearyBaHHZ Ta mkBigami HC v MOMEHT BHHHKHEHHS
HC. IT'ara Oae MOMIHBICTG OLIHHTH WHCEIBHICTE

cepTH(IKOBAHHX cHI LI3 B /-MV PerioHl JepIEaBH 3
VpaxyBaHHAM pIBHS TeXHOTeHHHX, NPHPOIHHX Ta
COMIATBHUX 3arpo3s Ha mi Teputopii IllocTa nae
MOZIHBICTh BH3HAYHTH BHIPATH KOIOTIE HA JTIKBLIAIIED
HacTiakie HC pisHoro xapakTtepy HC. CeoMa Oae
MOZIHBICTD OIIIHHTH HeoOX1IHe TexHIMHe
3a0e3IeueHHd 71 MEBLTami Hactiasis HC. BoceMa gae
MOAIIMBICTE OLIHHTH HEeOOXITHY KIUIBKICTE 3aJ19HOTO
ocoDoBOro CKIady 414 mKsLIami Hacaiakis HC.

OrTxe, (QopMaTi3oBaHa MATeMaTHYHa MOIelb
CYMICHOTO NMPOTHO3VBAHHA T4 3a0e3MeueHHT TOTOBHOCTL
pearveanna Ha HC € 00'edHaHHAM  MoIem
MpPOTHO3YBAHHA HATIBHUAfIHHX CHIVALLl Ta HACTIAKIE
Bl HHX (1) 1 MozZemi 3a0e3medueHHZ TOTOBHOCTL
pearveaHHa Ha HC (2). BoHa pealisye OIpHHIHI
CHCTEMHOTO IMAXODY OO BHPIOEHHA [OPOOIeMH
nonepemaennd HC 13 MeTol HeIJONVIDeHHS IX
BHHHKHEHHS a00 MIHIMI3ANI MOETHBHX HACTIIKIE.

v BIANOBIIHOCTL 3 thopMATIIOBAHOK
MaTeMATHIHOK  MOIEITH npomoHveTbes OTM
CYMICHOTO NPOTHO3VBAHHA Ta 3a0e3lIevueHHA TOTOBHOCTL
pearyveanma Ha HC.

Mogens mporHo3y 3aramzbHoi KimekocTt HC v
IepiaBl € CTeIleHeBHM MOTIHOMOM BHITIAIY:

N = ag + @ty + Aoty + @il + o F Aty o (3)

np np

me nge =ngc(t, p ) — TIPOTHO3HEe 3HAUSHHA KUTBKOCTL
HC y mep:aB1 Ha MOMEHT IPOTHOSY [ =1,
[_aD, ) sl aeees Ay, ) - Koe(IIIeHTH MOTIHOMY.
KoeIeHTH NOTIHOMY OOYHCIOKTECE HA OCHOBL
3BAMEHOTO MeTOdy HafiMeHmMHX kKBagpatie (MHE) [21].
[IporHe3Ha KuUlbkicTe HC B 7 -MYy pelioHi JepmaBH v
BIOMOBIOHICTIO 3 MOOSITIO (1) OOUHCTHETECE HA OCHOBL

nporao3=Hol KimskocTi HC B IUTOMY 0 Jepixasl H};{& Ta
fMOBIPHOCTL BHHHEHeHHA HC B {-My periomi Pge
HACTYIHHM UHHOM [22]:

Muppe = Nge - Pac . (4)

Ze My,gc — TPOTHO3HA KiTbKIcTs HC B 7 -My periomi
Iep:HABH Ha MOMEHT IPOTHO3Y =1, .

IIpu nboMY MOBHHHA BHKOHYBATHCA YMOBA:
N pho =
;PH-‘.. L.
TIporHO30BAHA KUIBKICTh HAT3BHUANHHX cHTyainit

Y JepiKaBl 33 XApaKTepoM MOXOIKeHHA OOUHCIIOETBC
HA OCHOBI TPOTHO3HOI 3aradeHol EKidekocTi HC vy

mepxaBi  mgy. Ta iiMoBipHOCTefl  BHHHKHEHHI
HAaI3BHYANHHX  CHTVAaLllil Pry . Py - Fry

BLAMOBIIHOTO XapaKIepy HACTVIIHHM YHHOM [22]:
Mprx =NEc  Pry & Pypmy = nHc - Py
Appex = A5c - Pex (5)

ae MppTx = N7x ”n;;l ) Mppiip =Mox ( 'rnp ).
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Mypex =Hex (Thp ) — TPOTHO3OBAHA KUTBEICTE HC

TeXHOT2HHOTO, IPHPOIHOTO Ta COMATRHOTO XapaKIepy
Y Jep:xasl Ha Meplof NPOTHO3Y BLINOBLIHO.

H}JH ObOMY IIOBHHHA BHROHYVBATHCA YMOEA:
P'D{ +PHX +PCX =1.

TIporHosHa EuIbKicTe HC ¥ JepmaBl 3a PIBHAMH
OOUHCTMIOETECH  HA  OCHOBI  IIPOTHO3HOI  3araiabHOL
. N : . e np o - .
kimbkocTi HC B Jep#aBl My~ Ta HMOBipHOCTeH
BHHHKHeHHA HAI3BHYAHHHX cHryamil Ppp., Pep.
Py;p. Ppp BIONOBIIHOTO PIBHA HACTYITHEM THHOM:

_ P : _ P )
Ruppp = g Ppp Myppp = Ngc - Ppp:

_ . _ -
Npprtp =HgrePrap: Nppop =g Fop . (6)
e Hpppp =Rpp(typ ). Mpppp =Nppltyp ).

Huparp =Ny (top )+ Nppop = Hop(l,, ) — DpPOTHO3HA
KUTbKicTh HC BIIMOBITHO Jep:kaBHOTO, PeTioHATBHOTO,
MICLI2BOTO Ta 00 €KTOBOTO PIBHIB V ISP:KaBL HA MOMEHT
NPOTHO3Y [ =1, .

H}JH ObOMY IIOBHHHA BHROHYVBATHCA YMOEA:

Ppp+ Ppp +Pyp+Fop=1.

Bimnosioee To Molem (1) MporHosHa KITBKICTE
HC BIINOBIOHOIO XapakIepy V peTioHaX Iep:KaBH
ODYHCTIOETECA 33 (POPMYIAMH:

o My
' - C i _ pi ,
Ryprix = s ypcxy = Fryv '”aJpC_‘L' . (M
i _ ) ] _
e Poprx = X, (Tnp ) - Mppry = Px, (Tap )

Myncx =ncx, (Tnp ) OpoTHO3HA  KUIbKICTE HC

BIANIOBIIHO TeXHOTEHHOTO, MPHPOIHOIO Ta COlaTbHOTO
XApaKTepy B /-MY pPerioHl JepUiasH Ha [epiod
MPOTHO3Y.

IIpH uboMY MOBHHHA BHKOHYBATHCA YMOBA:

EPTR{:“ zl':ﬁx =1; Zpéx =1.

TIporHo30BaHl KUTBKOCTI HaIsBHUaflHHX cHTvalii
3a BHIAMH BIOMOBLIHO TeXHOTeHHOTO, NPHPOIHOTO Ta
COMATBHOIC XapakTepy V Jep:xaBl OOYHCTHOETBCHE Ha
OCHOBI IPOTHO3Y 3aralbHOl KUIBKOCTL TeXHOTeHHHX,
OpHPOIHHX Ta coliambHHX HC B EKpaiHi Ta
AvoBipHOCTefl BHHHEHenHs HC BIIMOBITHOTC BHOV
HACTYTIHHM HHHOM:

H!.{,r”p )= ”'r;p]")c' ° P]')c',-; \«'r-{lf“p} = ”JipE’c' ) ‘F}TX,-;
'r:"([lip} = Mypex PCI,- - (8)
Heo0X11H1 YMOBH:
N P —1- R
> Py, =L > Pox, =1 > Fex, =L

3arameHI NOPOTHO3HI 30HTRH BHacmimok HC vy
Jep:&aBl € CYMON 3aBIAHHX 30HTHIB BHacaigox HC

TeXHOTeHHOTO, IPHPOIHOTO Ta COIATBEHOTO XaparTepy:

3E5(r 3By (1) + 3By (ty,) + 3By (1) . (9)

np )= np}

Je 3B(ty,

HAI3BHYAAHHX CHTYVALI:
3By (typ ) - 30HTEH BHacmigok HC TeXHOTeHHOTO

3aTa/IbHI IIPOTHO3HL 30HTKEH BHACTILIOK

XapaKTepy:
3By (ty, ) — 30HTKH BHACHIIOK HAX3BHYAMHIX

CHTYALI NPHPOIHOIO XapaKkTepy;

ey (typ ) - 30HTEH BHacmgox HC comareHOTO
XapaKTepy.

Mogems 3MIHH VHEII CepemHix  3aBIaHHX
30HTKIB BHACTIIOK HaI3BHYANHHX cHTyauif

TeXHOTeHHOTO XapakTepy 3a Hepilod MoHITopHHTY HC

IOIA0TBCA V BHITIANL CTEIEHEBOTO MOTHOMY!
3By (1) =0g +0f + 12t vt (10)

cpIp | =0 1 2 AR s .
KoedilieHTH MOMHOMA MOXHA 3HAHTH MeTOIOM
MHE. OmiHKH NPOTHO3HHX 3HAYUeHB 30MIKIE HA IIeplog
OpOrHO3Y OVIVIb 3HAXOOHTHCA ¥ MeEax:

350 . —G<3F

nplX

<3E% _+0, (11)

npI X npTX

e 35-":‘31—y:35cprp (tap ) = OIIHKA IIPOTHO3HHX
npTX T

cepelHIX  3aBIAHHX  30HTIKIB sHacTigok — HC
TeXHOTeHHOTO XapaKTepy;

3Bypry =3Bty ) - OIIIHKA MPOTHO3SHHX

3aBJAHHX 30MTKIE BHACTLIOK HAI3BHYAHHHX CHTYALUIH
TeXHOTeHHOTO XapaKIepy;

o - cepeIHbOKBAIPATHYHE BIIXHIEHHS
PO3PAXYVHKOBHX OLIHOKE 3aBIAHHX 30HTIKIB BHACILIOK
HC TexXHOTeHHOTO XapakTepy.

3aBIaHl  30MIKH  BHACTIOK  HaosBHUafHHX
CHTVAINR MNPHPOIHOTO XapakTepy 3aTeialb #K BLT
x1IeKocTI HC npHpoIHoro XapakTepy, Tak 1 BLI IX BHIY
1 piBHIB. [IpOrHO3VBaHHS MOAIHEHX 30HTKIB BHACILIOK
npuponoHEy HC IpYHTVETBCE HA TOMY, II0 3aralbHHE
00CAT 30HTKLIB BLI HHX PO3PAX0OBVETBCH K CYMa 30HTKIB
BHacTIok HC pisHOro BHOY:

n

35H_YI"T”F}=E35]|(FHPJ. (12)
i=l
Ze 3Bpy(f,,) - 3araleHEA 00CAT NPOTHOZHHX

30HTKIB BHACTII0K HC NpHpOIHOTO XapaKTepy;
35 ;(tp, ) — 30MTEH BHacIidok HC j -To BHIV.
[IporHO3HL 30HTKH BHACTIIOK MpHporHmx HC ;-

0 BHIY MOYKHA OLIHHTH 3 VPAXVBAHHAM X KITBKOCTI 34
PIBHAMH Ta IHTOMOI BATH B HAHeCSHHX 30HMTKAX HA OOHY
HC:
35.! ['rrfp )=V ipplipp ) H.."DF' FVippllyp) H-"P‘D - (13)
FWinapUp ) I jpgp +Viop ) - I jop.
ae Hpp. dpp. Hjyp. Hjpp — NHIOMA Bara B
HaHeceHHX 30MTRax HC  j-TO BHIY BLINOBLIHO
JepRaBHOTO, PETIOHATBHOTO, MICIIEBOTO Ta 00’ €KTOBOTO
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PIBHIB:

Vinp(lnp ). Viep(lap ). 1';,¢1P|'an 1 Viop(Inp ) -
IPOTHO3HA KiTbkicTe HC  j-To BHAY BIANOBLIHO
ASPEABHOIO, pE‘l’iOHﬁ.‘IBHUl—O, MICLEBOID T4 00 €KTOBOTO

PIBHIB.
[IpoTHO3VBAHEA 30MTKIB BHACTIIOK HAT3BHUAMNHIIX
CHIVALLH  COIATBHOTO  XapakTepy 3By (typ )

3MIACHIOETBCA Ha OCHOBI CepeIHIX 30MTKIB Ha ogHy HC
Ta IporHo3HOIL KimekocTt HC.

EdexTUBHICTE pearyeaHuad Ha HC Ta mEBlIami ix
HACILIKIB BH3HAYAETBCA PIBHEM TOTOBHOCTI ILIPO3ILIIB
IHBLTBHOTO 3aXHCTY 0O BHKOHAHHA 3aBIAHB 34
NPH3HAUEHHAM, #AKHE  3ale&HTh BLI  TeXHIYHOTO
OCHAIIIEHHA, TOTOBHOCTI TEXHIKH IO 3ACTOCYBAHHA 1
npodectiiHol  MATOTOBISHOCTI  OCOOOBOTC  CRIAIY.
TloTeHmifiHA TeXHIYHA CIPOMOKHICTD MIpPo3mimB 113
BH3IHAUAETECH CYKYIIHICTHO MATEPIATBHHX (AKTOPIB, FKI
BH3HAYAKOTL IX CTaH Ta 3J4THICTE OO0 BHKOHAHHA
3aBIaHb 34 NpH3HadeHHAM. O30pOcHHA Ta TeXHITHA
OCHAIISHICTE  CKIAJAKOTE  OCHOBY — NOTeHINHHOL
CIPOMOKHOCTT (POPMyBaHe Ta migposmms L3 1o
BHKOHAHHA  3aBOAaHE 3a [pPH3HAUeHHAM Ta ¢
BH3HAUATPHHM (aKTOpPOM IIf VCIMIHOTO BHpIIIEHHA
330ad  IDOOO PearyBaHHA Ta JIIKBLIAIND HACILIKIB
HAD3BHYAHHHK  CHTyamii. V¥  BUINOBIOHOCTI 3
(hOPMATI3OBAHOK MATEMATHUHOIO MoOZeNTR (2) BOHA
3AIe/KHTIB BLI MOKASHHKIB TeXHIUHOI JOCKOHATOCTI
3PasKIB 030pPO€HHA Ta TeXHIKH MeBHOTO IMIPO3ILTY. a
TaKO BLI eKCILTVATAINITHEX [TOKA3HHKIB IHX 3PA3KIB:

H)-—ZR‘J-—D-KE. (14)

CTYMHE BIIMOBIIHOCTI 0CHOBHHX TTX cydacHHM
BHMOTrAaM INOJ0 TeXHITHOTO OCHAINEHHA IIPO3ILIIB
UHBLIPHOTO  3aXHCTY  BH3HAUAeTbed  KoedpillleHTOM
TeXHIYHOI IOCKOHATOCTL, IO XAPAKTePH3VE TeXHITHY
JOBePINEHICTE OLIHIOBAHHX 3Pa3kiB, 3 BLANOBLIHHMHU
3HAUeHHSAMH [OKA3HHKIS Oa30BHX 3Pa3kiB, IPHAHATHX
33 eTalOH. VY3aragbHeHHIl KOoe(IIEHT TeXHIMHOTO
mockoHanocTl Kyp 3paskiB 030POEHHA 1 TeXHIKH VCIX

THIIE MEeBHOTO MIPo3IiTy 13 oOuHCTIHONTIBCE Hepes
KO2(pIIlieHTH TeXH{THOTO JOCKOHATOCTI Kyp, 3paskiB

030POEHHA 1 TEXHIKH [ -TO THITY HACTYIIHHM THHOM:

&
K =Y Nyagsn,  Krp,/ Ngagse - (15)

i=l

1e N pygey — HagBHA KUIBKICTE O30pPO£HHA 1 TeXHIKH
miaposauTy 113;

Ngiggy, — HAABHA KUIBKICTE 3DPa3KiB 030DOEHHA
Ta TEXHIKH [ -TO THIY V JaHOTO migposgury 113

Ktp, - xoedillleHT TeXHIMHOI IOCKOHANOCTI

3pa3KIB 030POEHHA Ta TEXHIKH | -TO THITV,
k — KITBKICTR PI3HHX THIIB O30PO€HHS 1 TeXHIKH
MIPO3ILTY UHBLTBHOTO 3aXHCTY.

V3araTbHeHHH eKCIUTYATALLAHHA  KoedilleHT
VCIX 3PasKiB O30pOEHHA Ta TeXHIKH migposauty 113
BH3HAUAETBCA VEOMILIEKTOBAHICTIO, TeXHIYHOED
TOTOBHICTEO T 3AMACOM pPecypey 030pOeHHS Ta TeXHIKH
TLIPO3ALTY:

Kg =Kyg Ko - Kpge - (16)

IMoBipHicTs ToToBHOCTI mimposmizy L3 o
pearveasHa Ta mkBigami HC B MoMeHT wuacy f
BH3HAYAETBCA HMOBIPHICTEO Mpalle3TaTHOCTI HeoOXLIHOL
KUTBKOCTI 3PaskiB O30pOeHHAZ 1 TEXHIKH Ha MOMEHT
BHHHKHeHHSA HC, fIMOBIPHICTIO npodeciinol
MIAroTOBISHOCTI 0CO00BOTO CKIATY MITPO3ILTY IO Jiff
v HC Ta HagBHICTB pecypcy {-To BHIY I7Id9 TIKBIZAII
HC. V 3aralpHOMY BHIOAIKY HMOBIPHICTE T'OTOBHOCTI
nigposgury 103 g0 BHKOHAHHA — 33BIAHE 34
TIPH3HAYeHHAM BH3HAYACTBCH HACTYIIHHM THHOM:

P(1)= B -R"™ (1, ) Poc(1)-Pppp(t),  (17)

me Py — AMOBIPHICTE VEOMILIEKTOBAHOCTL MIAPO3IOLTY
TEXHIKOK);
nidp. . : -

R (tp ) — HMMOBIPHICTE TOTOBHOCTI JOCTATHBOI
KUTBEOCTL TeXHIKH MMAPO3OLTy, fAKa HeoOXidTHa O14
mesigami HC B MoMeHT 1f BHHHKHeHHHS, 1 il
0Oe3BIIMOBHICTE NPOTATOM UaCy BHEOHAHHE POOIT 13
mrsigami HC;

{ p — YAC BUKOHAHHA poOIT 13 mEBLIAmI HC;

P (1) -
TATOTOBISHOCT] 0COO0BOTO CRIATY MIPO3ILTY I0 Ol v
HC Ha MoMeHT il BUHHKHeHHA;

Poe(t) -  HMOBIPHICTB

HMOBIPHICTE npodeciiiHol

VEOMILTEKTOBAHOCTL
MAPO3IUTY OCODOBHM CKIAZOM HA MOMEHT BHHHKHEHHS
HAJ3IBHYANHEE CHTVALI.

BigmoeiaHe 1o MoZem  (2)  UHCeTBHICTD
ceprudikoBarux cun 113 B 7 -My PerioHI JepiaBH Mae
BIOIMOBLIATH PIBHKD TeXHOTeHHHX, MPHPOIHHX TA
COIMATEHEX 3arpo3 Ha Iif TepHTOpIi:

m_, 3 .

57 = '{Z, *Spminoe. - (18)

I3 : . : .

de  Spnee. — WUHCEIBHICTE THNOBOI TepHIOPIATIBHOL
eTpveTypH I13:

kz, - woedimieHT iHTeHcHBHOocTi HC B i-MV

PeT10HI JepikasH.

3arampHi  OPOTHO3HI  BHIPATH  KOIITIBE  HA
JIKBLIAlN HacTigkis HC BIINOBITHO 10 (2) € CYMOR
BHTPAT KOMTIE Ha TkBiJamio HC TexHOTeHHOTO,
NpPHPOIHOTO Ta COLIATBHOTO XapaKTepy:

BT(tyy ) =BTry(ty, )+ BTy (ty, ) . (19)

me BT(ty, ) — 3araTbHi IPOTHOSHI BUTPATIH KOIITIB;
BIgx(typ) - TIpOTHO3HL BHIPATH KOMITIE HA

mixsLIamE HC TeXHOTeHHOTO XapaKTepy;
BT gy (t,, ) - TPOIHO3HI BHIpaTH KOIITiB HA

mEsLIanEo HC OpHpoIHOro XapakTepy:
BT v {p ) — IPOTHO3HI BHTPATH KOIITIE HA TIKELIAII

HAT3BINAHHIX CHTYAIIE COMATEHOTO XapakTepy.

BurpaTH KOIITIE Ha IikBidamio HC comanteHoro
XapakTepy 3a3BHYAfl HesHauHl mnopiBHgHO 3 HC
TeXHOTEHHOTO Ta NPHPOIHOTO XapakTepy. ToMy HHMH
MOZKHA 3HEXTVBATH.

BHOIpKOBa perpecifiHa MoOZeTs BHTPAT KOIITIB
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Ha mEBlgamie HC TeXHOTEHHOTO XApakTepy  Mae
BHIIATD [21]:
1

" 'rrr.‘ ) 3 .
BTy (1,5 ) =PBoB, ™ BYBLpYs (20)

np
ge (.. — IKTHBHI 3MIHHI (I0PIBHIOIOTE O ado |
Ta BH3IHAUAIOTbCA HA OCHOBL @HATI3Y CTATHCTHUHHX
TJAHHX);

Bo.Bi.B2.B3.Bs — mapamerpn Mozeni.

BuOI1pKOBY perpecifiHy MOIeTb BHTPAT KOIITIB Ha
mEeBmamio HC  OpHpogHOro xXapaxTepy IONLTBHO
BHOPATH V BUITIADL cTeNIeHeBOl (hVHKI BHTIATY:

BTy (1, ) =(?-[HHX (tap i]al . (21)

ge @ 1 @ — HapaMeTpH MoIeml.

EdeKkTHBHICTE IpOBeIdeHHS  OHNepalif  ImoJo
mrBigamti HacTiaris HC 3a7eXHTE 8K BLI TeXHIMHOTO
3a0esMevedHs BHKOHAHHA HeOOXITHHX PHATYVBATBHO-
TOMIVKOBHX 1 IHINHX POOIT NpH TIKBiTANil HACILIKIB
HC, Tax 1 BT KITBKOCTI 3301HOTO 0CODOBOTO CEIATY.

BianosigHO g0 (2) BHOIPKOBY perpeciiHY MOJeTb
mWoIo TPOTHO3Y TeXHIMHOTO  3al0esleueHHA 1714
misimami HC JoniTbHO BHOPATH Y BHITAIL CTelleHeBOl
$yHKRL

Tty ) =Yg 100ty ™ [y (8, )17 %
. ] (22)
XIHHX [«'rnp )] b [”{?{ [\'rnp 1 fa >

me T(t,,) — OPOTHO3HA KITBKICTD OIMHHIB TeXHIKH
g meeimami HC;

Yo Y1, Y2, Y3, ¥4 — DApaMeTPH MOIRMI.

Buoipkosa  perpecifidza  MoIeTe  NPOTHO3Y
HeoOXIIHOI KITBKOCT] 0COD0BOTO CKIANY AT JMIKBLIAIT
HC momioHa 10 Moaami (22) 1 Mae BHTIAI:

OC(tyy) =y ~In{rnp)]il -Inr_-..-[.rnp)]}“? b
. . (23)
X [H_I']'_‘i'{'rnp J]M ) |-”(_'.".' ['r.v.'p J]A" .

Ze OC(f,,) - TNpPOrHO3HA KUIBKICTE 3aliSHOTO

0C000BOTO CKIATY A4 JikBigamii HC;

Aoy kg Ay Ay — mapaMeTpH MoZ2 .

TaruM 4HHOM, 3anponoHoBaHOo OTM cyMicHOrO
TIPOTHO3YBaHHA Ta 3a0esneueHHs TOTOBHOCTL
pearyBamas Ha HC. MeTtox  ©OasyeTbcd  Ha
dopMamzoBaHIl  MaTeMATHYHIA  MoZeml, #ka €
00 eIHAHHAM IBOX B3A€MO3B S3aHHX MOIelefl: Mogemi
mporHosyBaHHE HC Ta HacTiIKIB Bl HHX: MoJell
3a0esMedeHHd T[OTOBHOCTI pealyBaHHA Ha HC.
3anpONOHOBAHMI MeTOI PealisVe MPHHIHII CHCTEMHOIO
MAXOOY J0 BHPINIEHHS Mpo0aeMu nonepemsenns HC 3
MeTOK HeIONVINeHHA IX BHHHKHEHHS a00 MIHIMI3aIll
MOATHBHX HACIIIKIE.

Pospodka KepyH4oro aJropurMy peatizamii
opradizanifino-TexHidHOIO MeToay CYMICHOTO
OporHO3YBAHHA Ta  3adesmedueHHs  TOTOBHOCTI
pearyBaHHA Ha HaI3BHYAlHI cuTyamii Kepyrouwi
AMTOPHTM,  AKHI peamsye OTM CYMICHOTO
TIPOTHO3YBaHHA Ta 3a0e3leueHHs TOTOBHOCTI
pearyeandg Ha HC, HapegeHH# Ha pHce. 1. JJaHHA

ATOPHIM € CHCTEMHHM 00'¢JHAaHHAM allOpHIMY
NpPOTHO3SYVBAHHA  HAI3BHYUAHHHX CHTyaml Ta IX
HacTiOkis [19] Ta aaropuTMy 3adesnedeHHT TOTOBHOCTL
pearyBaHHS MIAPO3AUTIB IHBUIBHOTO — 3aXHCTY HA
HAT3BHYaHH] cHTyami [20]. Po3podTeHHEl aTrOpHTIM
CEIaZaeTbcd 13 15 OTOKIB, K1 pO3MINeHI Ha 5
IEpapXIMHIX pIBHAX. [lepmufl piBeHE CEIAJANTEL OIOK
300py Ta 00PODKH cTAaTHCTHUHOIL 1H(popMani npo HC 3a
JegKHH Neplod MOHITOPHHTY; 00K 300pY Ta 00poDEH
mHbopyami Npo VEOMIIEKTOBAHICTE Mmigposmims 113
030POEHHAM 1 TeXHIKON, TEeXHIMMHHE CTAH TaKTHEO-
TeXHIUHI Ta eKCIITYATalllflHI XapaKIepHCTHEH: OI0K
300py 1HGOPMALI] PO VKOMIIISKTOEAHICTE ILIPO3OLTE
IT3 ocoDOBHM CKIAZOM Ta IX piBeHp mnpodecidHol
TIATOTOBKH.

Ha gpyvroMy piBHI pPO3MIOIEHI OIOK aHATI3Y
Hpopuami npo HC B miToMY, 3a XapakTepoM, BHIAMH,
PIBHAMH B Iep:#aBl Ta 1 perioHax: OIOK AHAT3Y
Hbopyami Npe VEKOMIIEKTOBAHICTE Hmigposmims 113
030POEHHAM 1 TeXHIKOH, TeXHIUHHH CTaH, TaKTHKO-
TeXHIYH] Ta eKCIITYaTallfHI XapaKTepPHCTHKH; OI0K
AHATI3Y iHdopmami opo VKOMILTeKTOBAHICTh
mapo3aims 113 ocoboBHM CETAIOM Ta X pIBEHB
npodecifHOI NIITOTOBKH.

Ha TPeTBOMY  PIBHL PO3MIIIEH] 010K
IpPOTHO3YBaHHA [Ipollecis BHHHKHeHHT HC B miToMy. 3a
XapaKTepoM. PIBHAMH, BHIAMH B Jep:KaBl Ta i1 peT10oHAX;
OTOK OIIHKH IOTeHUITHO! TeXHIUYHOI CIPOMOXKHOCTL
mapo3mims 113 mo mifi npu HC; 010K OIIHEH
VKOMIITIEKTOBaHOCTI Ta Opodeciiiiol MATOTOBISHOCTL
0c000BOTO CKIATY NiIpo3aums 113,

Ha  ueTBepToMy  pPIBHL  pO3MIIeHI  OIOK
TPOTHO3YVBAHHA MOMIHBHX 30HTKIE BHacTiIok HC: 0mok
OIIHKH TOTOBHOCTI Mmapo3aime 113 mogo pearyBaHHA Ta
miEBigami Hacmioxis  HC,  MaTeplaTbHO-TEXHIYHOIO,
(hIHAHCOBOrO T4 MHOOCBKOTO — 3a0e3MeueHHA; OJIOK
OITHMI3AI TepHTOPIATEHEK CTPYRTYP L3 3 BpaxyBaHHAM
CTAHY TEXHOTeHHO-TIPHPOIHOT HeOe3NekH PerioHiB.

[T'aTHil pIBeHE CKIAJAIOTE OI0K (POPMYBARHHS
pimeHHd modo Oiff mapo3mims 103 3a OpH3HATeHHAM,
OTOK peamsami i mapo3aims 113 3a npH3HAYeHHIM
Ta OI0K OUIHKH epeKTHBHOCTI | KOPHTVBAHHA PIIeHDL HA
OCHOBI1 aHATI3Y M nidposauns I13.

Takmg  uHHOM, EKepyiouHil amopHm™ OTM
CYMICHOTO MpPCTHO3YBAHHA Ta 3a0e3leusHHA TOTOBHOCTL
pearyBanHg Ha HC peamisve pospoOieHY MATEMATINHY
MOZeTh Ta CEIAJAETBCA 13 15 OIOKIB, SKI PO3MIIEH] Ha 5
IEPAPXIMHAX PIBHAX 1 3B'43aHI IPAMHMH Ta 3BOPOTHIIMH
3B A3EAMH.

PesyasTatn J0CTiLREHHA eeKTHBHOCTI
3ACTOCYBAHHSL OpraHizanifiHO-TexHiYHOIO MeTOIY
cyMicHOTO  NpoTrHOSYBAHHA Ta  3adesmedeHHS
TOTOBHOCTI pearyBaHHA Ha HAI3BHYAMHI cHTyamii Ta
ix ofropopenns. OcoOIHBOCTI 3acTocyBanHE OTM
CYMICHOTO IIPCTHO3VBAHHA Ta 3a0e3NeueHHA TOTOBHOCTL
pearyeaHHd Ha HC ¥y pi3HHX KpaiHax OyIVIB
BH3HAYATHCA HACTYIIHHMH UHHHHKAMH:

— HAgBHICTIO Ta JOCTOBIPHICTHD CTATHCTHYHHX
gaHux npo HC,

— PEriOHATBHO CTPYETYPON JepAaBH:

— crenHdixor  KIacHQIKAll  HAI3BHYafHHX
CHTYALIlil 33 BHOAMH Ta PIBHAMI,

— CTPYKIYPOR CHI IHBLIBHOTO 3AXHCTY,

60 Bicnux Haponamsroco mexnivnozo yrigepcumeniy « XTI, Cepia: Mo
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36ip Ta obpodra
CTATHCTHYHOT
irdopranii npo
HC za geakmil
nepioa
MOHITOPHHIY

_____1____

36ip Ta ofpodka imdopmanii npo
VEOMILTEKTOBAHICTE migposaimie I13
030pPOEHHAM i TEXHIKOH, TEXHITHIR
CTAaH, TAKTHKO-TeXHIYHI Ta
EKCILTYATALINHI XapaKTepHCcTHER

36ip Ta odpodra indoprramil
Npo VEOMIUIEKTOBAHICTE
nizpozainie I13 ocoGoBHM
CKJIagoM Ta ix piBeHB
npedeciigol mizroToBKR

PR S RS [ —— -
[ [ S SR I (ISR S S —————
r 1
I L 4 L 4 A 1 I
1 Amgamis indopmanii Amnamis indopmanii opo Anamis igdopmanii npo 1
1 npo HC B mimomy 3a YRKOMILTeKTOBAHICTE migpo3aitis YROMILIeKTOBAHICTE 1

I A 3 k

I XAPAKTEPOM, I3 o36poernamM i TexHiKOO, nigpesaidie I3 ocoGoBmm :
1 BHIaMH, pIBHAMI B TeXHiYHH ¢TaH, TAKTHKO- CKJIagoM Ta ix piBeHB I
1 Jepaael Ta il TeXHIYHI Ta eKCITVaTALINHL npodeciiHol miIroToBKH 1
1 perioHAx IapaKTepHCTHRHR 1
1 1
1 1
1 1
1 . . . 1
1 Iadwpmania Iadopmania Indopmamia 1
1 noBHa MOBHA noBHA 1
1 1
1 1
1 1
1 1
N V| e e S e S S Y — -
r ——— T — T
1 1
1 IIporHoIVEAHHA OpoleciB OunisEka noTeHIiAROT Oniaka 1
: enankHenHA HC B mizesy, TexXHiYHOT VROMILTeKTOBAHOCTI Ta :
; 1a XapaKkTepoM, piEHAMM, COPOMOKHOCTI npodeciizol "
1 BHIaMH B Jep:Kagi Ta il nigpezgizie I13 1o gifi miaroToRIeHOCTI ocofoBoro I
1 perioHax npn HC cKIaly migpozaidie IT3 1
1 - 1
1 1
1 1
1 . . ) 1
1 Indopyania Indopmania Indopryania I
1 MOBHA HOBHAa MmoBHA 1
1 1
1 1
: Tar :
y I i
R R A S ——— — !
e e b - T

L r

1 1
1 IIporHO3YEAHHA OniskH roToBHOCTI Onrumizamil 1
1 MOETHBHY nmiaposaizie I3 moxo TEPHTOPiATBHEX CTPYKTVD :
: 30HUTKIE BHACTIZOK pearvEaHHA Ta TIKBizamii OHBITBHOIO 3aXHCTY 3 I
I HC Hacriakis HC, maTepianbHo- BpPAXyVBAHHA CTaHY I
1 TEXHIYHOTO0 TA JTHICHEKOID TeXHOTreHHO-IPHPoIHOT 1
1 zadesmedeHHA Tikpizanoit HC Hede3NMeKH pPerioHiB 1
1 1
1 1
1 1
1 . . - 1
1 Indopyania Indopmania Iadopmania I
1 MOBHA MoBHA MmoBHA 1
: v Tar Tar Tar :
|_ —_—— N B BN N BN N SN B N S S e . NN BN BN EEN BN EEN BN B S N EEE B B S . —-——-— . . . . . -I
: I
1 v I PopMyBaHHA PillleHHA MoJo Jiff Migpo3T1iTie NHELTEHOTO 2aXHCTY 2a NPH3HAYEHHAM :
I 1
1 e . . . . 1
1 i miapozaixie I3 3a mpH3HAYeHAAM Ouwuinka edeKTHEHOCTI Ta KOPHIVEAHHEA DilIeHHA I
1

M NN N NN EEN BN EEN BN BN BEN BN BEN NN BN BN BN BEN NN BEN BN BN BN BN BN NN NN BN BEN BEN BN BEN BN BN BN BN BN NN BN BN BN BN B BEN S . . -I

Pucyrok | — Kepyiounit amropurM peamisami OTM MeToIy cVMICHOTO NPOTHO3VBAHHA
Ta 3abe3ledeHHd TOTOBHOCTI pearysaHEa Ha HC
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— HafBHICTIO Ta JOCTOBIPHICTIO I1HQoOpMami Ipo

VKOMIUISKTOBAHICTE  MOpo3mime 103 TexHIKOK 1
030poeHHAM, TAKTHKO-TEXHIYHI Ta eKCINTyaTaliiimi
XAPAKTEPHCTHKH]

— HafBHICTIO Ta JOCTOBIPHICTIO I1H(opMamil Ipo
VKOMILTeKTOBAHICTE MAPO3ILE 113 0CcO00BHM CEIAIOM
Ta IX piBeHb NpodeciiiHol MiIT0TOBKH.

Ha ocHOBI CTATHCTHYHHX JaHHX mpo HC [23.24]
OpoBeIeHl JOCTUDKEHHS edeKTHBHOCTI 3acTOCYBAHHS
OTM Ha OpHKIATl YEpaiHH, BHXOIAYTH 3 HACTYIIHHX
TIPHHH:

— Ha BIIMIHY B1I 1HIIHX EpPAiH, 114 YVEPaiHH BiIoMI
B MOBHOMY 0DCHA31 y3aralbHeHl KOPeKTHI CTATHCTHYHI

maHi npo HC B miaoMmy, 33 BHIaMH, PIBHAMH Ta
KAPAKTEPOM TOXOTKSHH:

— 118 HATIBHYARHUX CHTYAmil BlIOMI O3IHAKH
KTacH{MEAIN] X 33 BHIAMH TA PIBHAMH:

— BIOIOMa& CTIPYETYVpa, HHCETbHICTh, TeXHIUHe

Taomuma | — [TopIBHAHHA IPOTHO3HHX
2013-2020 porH

3a0e3MeUeHHS  CHI  UHBUTBHOTO  3aXHCTY, pIBEHB
npodiecIfiHOL IIr0TeBISHOCTL 0C000BOI0 CRIATY.
Ak KpHTepill  e@eKTHBHOCTI OO0epeMO MOIVIb

BITHOCHOI MOXHOKH MPOTHO3Y, SKHI PO3PaxoByeTbCH HA
OCHOBL MOMepelHIX CTATHCTHYHHX IAHHX HACTVIIHHM
MHHOM:

In, (24)

Je |A] — MOZVIE CepelHBOl BIIHOCHOI IIOXHOKH
IIPOTHO3Y;

|& — MoZyTE BIIHOCHOI MOXMOKH i-TO KDPOKY
IIPOTHO3Y;

H— KUIBKICTE CTATHCTHYHHYE JaHHX.

TMop1BHATRPHI JaHi IPOTHO3HHX Ta (QAKTHIHHXE
3HaUeHb EKUTbKOCTI HC Ta 30HTKIB BHACTIIOK HHX
HABeI2H1 B TA0T. 1.

Ta (DAKTHUHHX 3HaUeHb KUTBKOCTI HC Ta 30HTKIB BHACTLIOK HIX 33 Heplog

[TapanmeTp i : _ Pix :
2013 2014 2015 2016 2017 2018 2019 2020
KiTekicTs HC $aKTHYHA KITBKICTE 75 7 63 56 50 48 &0 47
TexHorengoro | ONTHMICTHUHHIT IPOTHO3 74 67 39 34 49 46 35 47
XapakTepy [TecHMICTHIHHI IPOTHO3 86 7 67 62 62 50 64 57
KiTekicTs HC DaKTHYHA KUTBKICTE 56 59 77 89 107 77 81 64
IPHPOIHOTO ONTHMICTHYHHIT NPOTHO3 51 48 62 83 97 76 77 64
XapakTepy [TecHMICTHIHHIT IPOTHO3 58 59 7 97 108 81 7 72
Kitbkicts HC DaKTHIHA KLTBKICTE 12 10 8 4 3 5 3
COLIATBHOTO ONTHMICTHYEHHI IPOTHO3 11 9 7 4 8 3 4 5
XapakTepy [TecHMICTHIHHI IPOTHO3 15 13 9 6 11 5 5 5
Kitsxicrs HC DaKTHIHA KLUTBKICTE 1 5 2 1 2 2 2 6
IepIHABHOTO ONTHMICTHYHHI IPOTHO3 1 4 1 1 1 1 4
P1BHA [TecHMICTHYHHIL MPOTHO3 2 5 2 2 2 2 2 6
KiTekicTs HC DaKTHYHA KUTBKICTD 11 9 9 9 8 & 7 3
peTioHATEHOTO | ONTHMICTHYHHII IPOTHO3 10 8 8 8 7 5 6 3
P1BHA [TecHMICTHYIHHI IPOTHO3 12 10 9 9 9 ] 8 6
KiTbkicTs HC DaKTHYHA KUTBKICTH 58 59 62 64 70 64 63 50
MICIIEBOTO OnTHMICTHYHHIT IPOTHO3 55 52 54 56 63 63 63 51
P1BHA [MecHMICTHIHHEA IPOTHOS 64 62 64 67 72 65 65 57
Kitexicrs HC DaKTHYHA KUIBKICTE 73 70 75 75 56 36 7 36
00 EKTOBOTO ONTHMICTHYHHI IPOTHO3 70 62 65 66 79 55 68 36
P1BHA [TecHMICTHIHHI IPOTHO3 81 7 77 7 89 58 7 60
36HTER $aKTHYHA KUIBKICTD 396.3 198,7 | 5327 | 2653 | 896.8 | 5164 | 16267 | 9916.6
BHAcTiZok HC | OnTHMicTHYHHIT OporHO3 390 150 450 220 800 452 1529 9200
(MTH. TPH.) [TecHMICTHIHHIL IPOTHO3 450 210 536 270 900 518 1725 10600
V pe3yIpIaTl eKClePHMEHTATEHHX JOCILIHSHE 6.2 %.
BeTaHOBTeHo, 1o  OTM  Jae  MOMIHBICT BiamosigHo oo BHpazy (13) [POBEIeHO

sgiffcHrROBaTH nporHos HC B LUTOMY, 3a BHIAMH Ta
PIBHAMM #K V Jep:ikaBl, Tak 1 ii perioHax. IIpH mboMy
cepeIHd BITHOCHA ITOXHOKA [POTHO3Y He IIepeBHINVE

%. CepenHs

BITHOCHA  IIOXHOKA

MPOTHO3Y

MOAIIHMEHX 3aBIAHMX 30MTKIB BHacmmok HC cxiamae

MOPIBHATBHHIT AHATIZ MOTeHHHIHHNX MoXTHBOCTeH IBOX
PeaTBHIN MAPO3ILITE JepaaBHOH CIyHOH HAT3BHUANHIX

CHTYAaLi
MO HHO-PATYBATBHA
NOTOIHOTIPCBEOTO PAHOHY M.

(OCHC) VrpamHH, 30KpeMa 6 IepxaBHa
HacTHHA (OITPT)

XKapxosa Ta 32 IIIPY
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IllepyeHKIBCBKOTO paffoHy M. XapkoBa [ 0JI0BHOIO
VopaemeHT JCHC Vepaian & XapxiBebkiil o0IacTL.

VKOMIIIeKTOBaHICTE MIIPO3ILMB O30POEHHAM 1
TeXHIKOI HaBedeHa ¥ Ta0d. 2.

Pe3yIpTaTH JOCTIT#eHb NOTEHIAHOI TeXHIUHOL
COPOMOKHOCT! INIPO3NIME, SKI HaBeJeH! BHIIe,
HABeIeH! ¥ Tadl1. 3. AHAMI3 OTPHMAHHX Pe3yIbTaTIB
DOCTLTREHE (IHE. Ta0M 3) MOKA3alo IO BLIHOCHA

MepeBara MOTeHIIATbHHY MOKTIHBOCTEX 32 IITPY Hazg 6
IITPY ck1agae 18,3% Ta BH3HAYAETHCS SK KOMILIEKTALIERD
Ta  CTAaHOM 030poeHHA (TeXHIKH), Tak 1 ix
eKCILTYATAHHHIMHE 1a TAKTHEO-TEXHITHHMI
XApaKTepHCTHEAMH.

[Te BH3Hauae BITHOCHY [epeBaly M[OT2HINIHHK
MOKTHEOCTEH OJHOTO MIPOILTY MOPIBHAHO 3 IHIITHM.

Tadmuog 2 — YVEOMINIEETOBAHICTE MIIPO3IimE 030 POsHHAM 1| TEXHIKOH

I Pix
. . - - B . Kinericte
:[1:[1]03:[1.': LHII 030p0C A Ta TEXHIKH BHIIVCEY
IITATHA ¢ ARTHYHA
TlosmexHHH asToMO0LTE AIT-40(131)-137 1 1 1987
6-1TTPY — — — —
X0TOIHOTIPCHKOTO TTomemHUA aBTOMO0LTE AlT-4-60-(5309)-505M 1 1 2017
pafiory M. Xapkis Tlomme:RHUI aBTOMOOLTE AIT-40(130)-6356 2 2 1995
I'V ICHC VrpaiHH B | TloxesxHa aBTo ApaduHa AT-30(131)-T121 2 2 1993, 1995
XapRIBCHiI 0071acT1 CrieniaTbHA asapliHO-PATYEaNIbHA MarmmHa CAPM-TI 1 1 2018
Tloxe:xHHH asToMO0LTE AIT-40(131)-137 1 1 1999
TlomwessHuH asToMO0LTE AlT-4-60-(5309)-505M 1 | 2017
32-OTTPY - —
S —, TTosexHHA asToMo01Te AIT-40( 1307-635 2 2 1995
paftory M. Xapris [V TlosxessHa aBTO ApadmEa ATT-30(131)-J121 2 2 1995
JCHC Vipaleun 8 | CrienriaThHa aBapifHO-PATYBaTbHA MammnHa CAPM-TT 1 1 2018
Xapr1BCBKI1il 007acT1 Tiniococ TLTE 1 I 3010
TToweHUHA aBTO mimifivad AKTI-30 1 1 2012
Tadmuus 3 — Pe3syIpTaTH IOCTITHEHE [IOTEHIIAHOL PesyasTat PO3pAaXVHKIB YHCeNbHICTE

TEXHITHOT CIIPOMOAHOCT! MOPO3IUIE

'N,.g Tligpozdin
31

6-OI1P

'V JCHC VEpaisH B
1 | Xapriecesiit ofmact: 0,543901
u. Xaprie
XoTogHoTipcEKUH pafloH
32-0ITPY

I'Y OCHC Vipaisu B
NapKiBcBKIA 00IacTI 0,643423
M. XapriE
[11eBueHKIBCERIT pafioH

[

Ha ocHOBl mOporHosHmx Janmx mnpo HC vy
BIINMOBITHOCTL 3 pospoomernM OTM  smificHreTbes
TPOTHO3 BHTPAT KOIITIB HA MIKBITALIK HAT3BHUAHHNX
CHTVAIlf, KUTBKOCTI 3amIgHO{ TeXHIKH Ta 0cOoDOBOTO
ckrazy an1d meeidami HC, a Tako:d ONTHMI3AImIg
TepHTOPIATBHEX CTPVKTVP LHBUIBHOTO 3aXHCTY B
KOMEHOMY PETIOHI JePHABH.

BLIHOCHI MNOXHOKH IPOTHO3Y  MaTepladbHO-
TeXHIYHOTO 3aDe3MeueHHS Ta KUIBKOCTL 3aJI9HOTO
ocobopore ckragy amg mkeizami HC Hapedeni B
TadI 4. AHam3 OJep:KaHHX Pe3VIbTaTiB (IHB. Ta0L 4)
TOKa3ye, O CcepeIHs BITHOCHA IMOXHOKA MPOrHO3Y (23)
BHIPaT KOINTIB Ha mkBigamio HC craazae 4.2%,
3amgHOT TeXHIKH m1g mesigami HC — 4,7%, KUIbKoCT1
3aI19HOTO OCOO0BOTO CKIATY 414 mkBidamii HC — 3.7%.

Bimmoeizso 1o BHpasy  (17)  mposezemo
PO3PAXVHEM  IIOJ0  ONTHMI3ANil  TePHIOPIATbHHX
cTpyETYp L3, 30kpema, JCHC VipaiHi 3 ypaxyBaHHAM
TIOTeHIIAHNX 3arpo3 Ha [l TepHTOopIL.

cepTH(IKOBAHNX cIpYETYp JCHC B {-My perioH
KpaiHH 10 BIJHOIISHHIO JO 3araldbHol HHCETBHOCTI
nigposgune JCHC VEpaiHH HaBeJeH! B Ta0L 5.

AHami3 OTPHMAHHX Pe3yILTATIE (TA0d. 5), I0KA3aB
IO YHCedBHICTE CepTH(IKOBAaHHX cIpvEryp JCHC B
KOKHOMY peTicHI BH3HAUAEThCA NMOTSHIFHHM CTAHOM
TeXHOTeHHO-TIIPHPOIHOL 3aTPO3H HA ITHX TePHIOPIAK.

TarmnM THHOM, OTPHMAHL Pe3yIBTaTH
NIITBePIEYIOTE IepeleKTHBHICTE 3aCTOCVBAHHA
CHCTEMHOTO MOX0AY IO BHpIIEHHA [OpoOneMH
nonepemxeHHa HC IITAXOM CYMICHOTO NPOTHO3YBAHHA
Ta 3a0e3MedeHHS TOTOBHOCTI pearyBaHHT Ha HC.

Po3potaernit OTM Iae MOMUTHBICTE
OOTPVHTOBAHO  IMIOXOJHTH 10  IUIAHYBAHHA  Ta
OpoBelsHHA OpraHi3aliiHO-TeXHIYHHX 3aX0diB MoJ0
sarooraEHa HC 13 ypaxXyBaHHAM NOTSHINHHHX 3arpos
TepHTOPIAM T3 HAaceIeHHIO PET10HIB JepXaBH.

Iedgri CEIAIHOCTL 1 OOMeReHHI ToCIiTEKeHHT
eeKTHBHOCT1 3acTocyBaHHZ OTM  MOXYTE  OVIH
BHKTHEAHI HeJOCTATHIM OOCATOM Aa00 HeKOpPeKTHICTEHD
JCCTOBIPHHX CTATHCTHHUHHX JaHHX npo HC B Zepas:
Ta fi perioHaX, HeJOCTATHIM OOCATOM I1H(OpMAIi mpo
OPTaHI3aLIAHY CTPYKTYPY ciI 113, YKOMIITeKTOBAHICTh
nigposmume 113 TeXHIKOI 1 O30POEHHAM Ta OCOOOBHM
CEIaTOM.

ITomganpmmii poO3BHTOK 3ampomoHopaHoro OTM
Mae OYIH CHOpAMOBAHHM HA IJOCIUDKSHHA BILIHBY
PI3HOMAHITHHX J2cTaOlI3VIOUHX (DAKTOPIB SK OKpeMa,
TAK 1 B IX CYKYIIHOCTI, Ha NpPOIScH BHHHKHeHHI Ta
po3BHTEY HC Vv PI3SHHX perioHax IepikaBH, a TaKo®
B32€MOIIF Ta KOOPIHHALIE Tif pPI3HHX IMIpo3dime 113
[pH pearyBaHHI Ta MKBLTami HacTiakis HC.
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Tatmuua 4 — BiaHoCHI MOXHOKH NPOTHO3Y MAaTeplalbHO-TEXHITHOTO 3a0e3[IeYeHHS Ta KUTBKOCTL 0C000BOro CEIAIY

g megigami HC

Pix |
[TapameTp -
2013 | 2014 | 2015 | 2016 2017 2018 2019 2020 |
BioHocHa MOXHOKA IPOTHO3Y BHTPAT -
> LIHO JRHDRS TIPOTHOSY BHIP 3 4 4 5 3 4 6 4
KOQIUTIB Ha MEBLIamio HC (%)
BigHocHA HOXHOKA n_porHoa;: 3a71THO 4 5 5 6 4 5 3 5
TexHI1KH Ha mxBmanize HC (%)
BioHoCHA MOXHOKA IPOTHO3Y
KLTBKOCTI 3819HOTD OCODOBOTO 2 3 4 + 3 5 4 4
cEIany Ha meBigamo HC (%)
Tadmmua 5 — PesyIsTaTl pO3IPaxyHEIS HHCETBHOCTL CYMICHOTO IIPOTHO3YBAHHA Ta 3a0e3NeYeHHs TOTOBHOCTL
ceprrdikoBaHuK cTPYETYR JCHC pearyBagHZ Ha HC, #xa o0’egHye  Mozem
acenbmicTs NIPOrHO3YBaHHA HC Ta HACTIIKIB BHACTIION HHX 1
Mo Perion Vo cepTH(IKOBAREX MOZeTi 3ade3NevueHHS TOTOBHOCTI pearyBamHsg Ha HC.
3 1OR FRpS cu1 JCHC B i-my e mae MO#IMBICTE 3MFACHIOBATH MporHo3yeaHHL HC v
perios: IiTOMY, 33 BHIAMH, PIBHAMH Ta MOMUIMBHX 30HIKIB
: T : . . . Ao rxe -
I APK 0,05 S_E;E(f;“ BHACTIOOK HHX #K § MACINTAOAX OeP&KaBH, Tak 1
: - TohC KOEHOTO  pertoHy. IIi  gadl € OCHOBOK 74
2 BIHHHUBKA 0013CTh 0,03 5500 NPOTHO3VBaHHA  TEeXHIUHOTO,  MaTeplalbHOTO  Ta
3 | BonuHcska 081acTs 0,01- 5;3{'1:;‘1}' TOICEKOTO 3a0e3NeueHHS AT TKBIIAMT Hacmiaks HC.
MeTog peamsye OPHHUOHI CHCTEMHOrO INOXODY IO
4 THIIPONETPOBCER 00IACTE 0,07 §4HC i D06 Sit
Ponet] S ! azan BHPINIEHHS NPOOIeMH IONepeKeHHH, BCeOIMHOTO
5 TlOHEIBEA O6TACTE 0,24 EE'IC{?IC POrHO3YBAHHS NpoIeciE BHHHKHEHHA HAI3BHUYAMHIX
— - TCHE CHTYALIH 8K V Jep:kaBL, Tak 1 i1 peT10HaX.
6 | ‘Xurommpceka 0daacTe 0,02 5555 3anponoHOBAHHE  MeTOI  peamsye  NPHHIIHII
7 3aKApUATCEEA OBTACTE 0.03. 5 Echf CHCTEMHOTO  IIIXOXY A0  BHPINEHHT NpOOTIeMH
— NolepeKeHHS HAIIBHYAHHHX CHTVALNH 13 MeToo
8 Janmopi1zeKa 00IaCTE 0,04 . §JCHC - - . .
AMOPI3EKA OLII2 ! azan HeIONVINeHHS IX BHHHKHeHHS abo  MiHIMI3ami
- - TF - ] -1
9 Izazo-FpaHKIBCcEEA 00TACTE 0,04 - S;?ijc MOATHBHE HACILIKIE. )
— Ile gae MOMIHBICTE OOIPYHTOBAHC MITXOIHTH IO
10 | KuiBceka 00macTs 0.06 - §5HC y i i
A 007 ! Jazar IIAHYBAHHA Ta NPOBeIeHHA OPraHI3AlIHHO-TeXHITHHX
-- - TCHC s 3 5 t 7 e
11 | Kiposorpazcexa obmacte 0.01- SE::E_;EL 3aX0[1B  MMIOAO  3aMOOIraHHA HC 3 ypaxyvBaHHAM
- TCET NOTeHINAHHX  3arpo3  TepHTOPIAM Ta  HACEISHHIO
12 | Jlyrancexa odmacte 0.07 - 83020 PeT10HIB Jepi&aBH.
- = T - . - = T 1Iea TR
13 | Tesiscnra of1acTs 0.08 - 5;'::? 2. Po3podreHo KepyrOuHi aTTOPHTM, SEHI peamisye
THC OTM  cymMicHOTO [IPOTHO3VBAHHA Ta  3a0e3IIedeHHS
K, T Y - = - o hed - - —
14 | MuronaiBceka 00macTe 0.03- 85,5 TOTOBHOCTL pearyBaHHa Ha HC. IMoro BHKODHCTAHHT
. - T o . N
15 | Onecexa oG1acTs 0,04 - _;;Cfc Mepeoatiac  BUKOHAHHA — HHSKH  B3A€MO3B'A3AHHX
——— npouenyp. Ha neprmony eTani NpoBoIHTbCS 301D, 00po0Ka
16 | IIoaTaBcEEA OGTACTE 0,01 §F<HC i3 i i . i i i
OTTABCERA 00T3CTE , Sacan Ta aHAT3 iHdopmanii npo HC B Jep:xaBi 3a TegiHil Nepiol
. _ TCE : R~ e T i g
17 | Pizmemcrxa o61acTs 0.02- ;&-:C MOHITOPHELY; 301p, OUPOUKA Ta AHAIS :Hq_J_opMaﬂn po
TCHC VEOMILTEKTOBAHICTS MIPO3ILTE 13 030posHHAM 1
I8 | CymMceka 00macTs 0,01 53,00, TEeXHIKOK, TeXHIUHHA crad, TTX Ta eKCIUTyaTALifiH
: - TCE - . o e - - _
19 | Tepmonimscsxa odmacts 0,02 - SEES::C XAPAKTEPHCTHREH; 301D, 00POOKa Ta aHAMs 1rpopMami Ipo
T VROMILTEKTOBAHICTE IIIAp0e3IUnE 113 oco00BHM CRIATOM Ta
4 P JICHC S o
20 | XapkisceKa odmacTs 0,05 - 8342m ix piBeHs mpodeciiizoi miarotoskd. Lle € MUICTABOK 171%
- TCE r 1 - "
21 | Xepconcsxa obmacts 0,02 - SE;&-{C NPOTHO3YBAHHY ~ MPOLECiB  BUHEKHeHHd HC T
i 3a0e3eueHHs [OTOBHOCTL pearyBaHHA IILIpO3ILmB 113 Ha
22 | XuensHHUBEA 007ACTR 0.02 - 83020, MOZUIHBL 3arpo3H. OTpHMaHAa IHOOPMAIIT BPaXOBVETBCS
_ TCF STV - . : -
23 | Uepkacsia obmacts 0,02 - S}.;&? TpH OOTPYHTYBAHHI Ta (hopMyBAHHL DINEHHA MOTO Ml
TCH mIpo3IunE 113 13 MeTOR ageKBaTHOIO PearyeaHHa Ha HC
4 3 T F AL - - - - - - -
24 | HepHiBeLEKa 0GTACTE 0,03 - 85020 Ta WEBLIAmI X Hacmakm. Ha OCHOBL  aHAmI3Y
- . - TR - 1 T " el - T
35 | Uepuiriscsxa 0acTs 0.02 - S:TES;'C edheKTHBHOCTI M IOPO3ILUIE PearyBaHHA 3ICHIOETBCA

BHCHOBKI

1. Pospotaero OTM cyMICHOTO IPOTHO3YVBAHHA Ta
3a0e3meveHHd TOTOBHOCT! pearyBanEg Ha HC. Meton
0a3veThcd HA (OPMATIZOBAHIA MATeMATHYHIA MoJeml

KOPETVBAHHT PLIIEHE IOI0 TKBizamii HC.

ATTOpHTM cETagaeTbed 3 15 O7OKIB, KL
PO3MIINEH] Ha 5 1€PapXI¥HIX PIBHAX 1 3B’ 43aH1 NPAMHIMH
Ta 3BOPOTHHMH TOTIMHHMH 3B’ A3KAMH.

3. PesymbTaTH eKCIepHMeHTAIBHHX IJOCILUIEEHDb
3ACBITUHIN, Mo 3acTocyBadaa OTM Iae MOMKIHBICTB
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smiicHEoBaTH mporsos HC v nutoMy, 3a BHIAMH Ta
PIBHAMH 4K y JepiEaBl, Tak 1 I perioHax. IIpH LBOMY
cepelHs BITHOCHA NMOXHOKA NPOTHO3Y He TIepeBHINYE
8 %. CepemHs BLTHOCHA MOXHOKA HMPOTHO3V MOZIHBHX
3BJAHHX 30HTKIE BHACTIIOK HAJ3BHYAHHHX CHTYALIf
cEIagac 6.2 Y.

[MoTeHmfiHA TeXHIMHA CIPOMOKKHICTE ILIPO3ILIIB
003 mo mii npx HC BH3HA4a&TheA 9K KOMILISKTALIED Ta

CTAHOM 030pOEHHA (TeXHIKH), TaK 1 ix
eKCILTYaTALIHIMH T4 TaKTHKO-TEXHIUHIMH
XApPAKTePHCTHKAMI.

PesyapTaTH JOCHLTAEHHS MOKA3ANH, IO CepelHs
BIIHOCHA IIOXHOKA TNPOTHO3Y BHIPAT KOINTIB HA
mEsizamo HC ckaazae 4,2%, 3amdifHol TeXHIKH I1%
musigami HC — 4,7%, KUIBKOCTI 3aIi9HOTO OCO00BOTO
crIagy And mksigami HC — 3,7%.

Y pesympIaTi JOCMITAKeHb VCTAHOBIeHO, IO
HUHCETBHICTE cepTH(IKOBaHHX cIpvkryp JOCHC v
KOKHOMY PerioHi BH3HAYAETBCH MOTEHUIIHHM CTAHOM
TeXHOTeHHO-TIPHPOIHOI 3aTPO3H Ha LIHX TePHTOPIAX.
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