I1. B. Cmedgpanenxo,
[oneybruii depacagHuil
mexHIYHU yHigepcumem

Esontouitinuii nioxio 0o ananizy OUOGKMUYHUX CUCHIEM

P0O3BHTOK HayKH Ha Cy4acHOMY eTalli BU3HA4a€ MOJIUBICTE pPO3poOKH HOBHX
miaxoxiB 1o aHamizy pupaktiuHux cucrem (C). B mili mybnixauii Mu po3risHeMo
€BOIOLIHHUH miAXiA.

DyHIaMeHTaILHOIO TEOPi€lo, IHCTPYMEHTH SKOT BUKOPUCTOBYIOTH Y Tipomeci
€BOMIOLIIHHOrO aHanily, € 3arajibHa Teopisl CHCTeM, IO SABAAE COOOK HAYKOBHI
HAmpsiMOK, 3B's3aHH’ 13 PO3poOKOI0 CyKymHOCTI (BinocodCpKuX, METONOMOM YHMX
Ta NIPUKJIAIHUX [pobieM aHani3y | CHHTe3y CKJIaIXHUX CHCTEM AOBLIBHOI IIPUPOIH

Ila Teopis Ga3yeTbCsi Ha HACTYIHOMY I1OJIOXKEHHI: OCHOBOIO  MOMIIMBOY
€HOCTI € aHaIOTiYHICTh, W 130MOpdI3M MpolieciB, AKI MPOTIKAIOTL y CHCTEMax
Ppi3HOro THILy, Ha MiACTaBl YOTo 3'SBISIETHCS MOYUIUBICTD BUBYATH HIECOPIMOBAHY
MOBEiHKY cUcTeM Oy/1b-SKOI CKIaIHOCTI.

JC sk cknajgHa CHCTEMa 33 I0BONBHSE HACTYITHAM YMOBAM:



36ipHIK HAYKOBHX Ipallb

1. € araToMipHOI0, TOGTO MICTATH Benki 06csary iHGopMaltiAHIX MOTOKIBR,
sKi B Hill QUPKYJIOIOTh, & TAKOK BEINKY KinbKicT enementin [OmubKal
3akaagKka He ompeje/eHa.];

2. Mae pisHomanitui  dopmn 3B'A3KY CIEMEHTIB MiX coboro, 10
BU3HAYAECTHCS PI3HOPIMHICTIO CTPYKTYP, fKi BUKOPHCTOBYIOTH B cucTeMi
[Omnbka! 3aknaika He onpeaenena.|;

3. Llinb GyHKI[iOHYBaHHSA CHCTEMH € $araToKpHTEpPiaIbLHOIO, ToOTO iCHYE
psa cyriepeuInBHX KpuTepiiB, AKMM BOWA [OBUHHA 3a0BObHATH
[Oumnbxa! 3aknanka He ompeaeiena.|:

4. Mae pizHOMAHITTS NpHUPOAH eleMeHTiB, a OTKe, | pi3HOPIAHICTE
UUpPKYIOI0HO] indopmanii [Omudka! 3akaaaKa He onpeaenena.];

5. TTpunyckae GaraTopa3oBy 3MiHy CTPYKTYPH Ta CKaaly 3ajlexio Bij

norouroi MeTu [Oumbka! 3aknaixa He onpeaenena.|.

YV mpoueci AOCHUDRKEHHA JAMAAKTHUHEX CHCTEM Hac Oyae LiKaBUTH,

niepesyciM, HE CraTHuHMi, a AWHAMIMHMEA AaCTIeKT. lHaKule Kaxyuu, MpH
pusnauensi crany JC Ha KOHKPETHOMY etani i po3BuTKYy ocobiuBa ysara oyne

PHASATACA [MTAaHHIO: HH € efi CTaH 3aKOHOMIPHMM, Ta i icHy€e MOXIMBICTD

#oro nependacHus?
Uepes ne BHU3HAUMMO eROIIONIHHMI HAXI AK OCHOBHMII METOZ aHamizy
JC Ha MakpopiBHi, TONIOBHA imes sIKoro monsrae B TOMY, WO ¥y npoieci CBOro
PO3BHTKY cHcTEMa HOCTiZOBHO 3aCTOCOBYE /iBA PERUMH AisLILHOCTI, SIKi SIKICHO
Bifpi3HAIOTBCA OJIMH Bij oaHOro: aganTalidnuii T2 Sipyprauiiinui.
Jns BUBHEHHS peKUMIB IiATBHOCT] CUCTEMH Y npoueci esomronii 6ynemo

BHKOPHCTOBYBATH 3HAHHS, aKyMyJbOBaHI B Pi3liuX ranyssax Hayku (man. 1).
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30ipHMK HAYKOBHX TIpailb

3arajgnbHa Teopisa CHITeM
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Mau. 1 Teopii gocnimkenns JIC

3acrocyBaHHs Ti€l 4u iHUIOI TEOPil NS ROCITiAKEHHS MOBEMIHKMA CHCTEMH
3aNeXuTh Hacamrepel Bia piBHA il abCTPakTHOro OMuCYy, MO BHU3HAYAETHCA B
paMKax 3arafibHoi Teopil cucrem [OmmbKkal 3ax/ajKa He onpeaenena.].

o B Mesax JOCJIiAXKyBaHO! PEAMETHOI rajlysi, Ha Hally AYMKY, IOCHTb 1BOX
piBHIB OIMCY AUNAKTH4HOI CHCTEMH, & CaMe!

- Ounamiunoco, TOMY WO PO3MISAACTECH  HACOBUH  ACTICKT 3MIHI

XapaKTepUCTHK CHCTEMH,

- meopemuKo-ingopmayilinozo, TOMy 110 MEXaHi3M dyuxiionysasns JIC
3a/IA€TbCS  NEPEBAXHO  LMPKYJNAUicio  BHYTPIlIHIX  Ta 30BHIIIHIX
indopmaliiHUX [OTOKIB, Ki BU3HAYAIOTh NIpOLEC nepenadi 3HaHb.

‘ﬂo Teopill, iIHCTPYMEHTH AKHX BUKOPHCTOBYIOTH ISl OMUCY CHCTEMM Ha
E.\szimozu\ piBHI, MOLINBHO BIHECTH OIGICKMUKY, CUHEP2EMUKY Ta meopiro
biyprayiil.

. TloTermian NiadeXTHKH pO3MISANAETBCA fAK iNeanbHa MOAENs TEOPETUIHOTO
BIATBOPEHHS 1POLECY PO3BUTKY, HPHYOMY AL OMMCY TMpOLecy (bopMyBaHHS
CTPYKTYp Ham¥ BUKOPHCTOBYIOTHCS KaTeropii GOpMOyTBOPEHHS.

d@m‘mzo.._‘oz BHBUCHHS CHHEPIETHKH € Tpollecu camoopramizauii Ta
YTBOpEHHS, TiATPUMKM 1 pO3Maay CTPYKTYp ycinsikoi mpupony. Y TepMiHax uiel
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36ipHuK HAYKOBUX TIpais

HayKH CTIpYKTypm sx CTaHu, gKi

BUHHKAIOTH B : . ]
Eonoh%mmo.c Pe3YIBTATI  KOrepei i

ToBex] . . . .
oo BEIIIHKH mommxow KUIBKOCTI enemenris, BIATBOPIOIOTE \ nivvnyy
YBaHHA y B3aemonii i3 30BHIIIHIM cepeoBuuieM ] ‘
CaMOPO3BUTKY, Ha3HBaroThCs AHCHIIATMBHHMK
Teopi i i .
Teopiio Gidypxaniit Moxua BH3HAYUTH sk HayKoBy raiyss — pozzin
AMHAMIYHUX CHCTem (THO) i i o
> AKHA € ONHUM i3 jger i
! MEHTIB CHHepreTui
OCITiIKeH i el -
I .h Hs npouecis epexoay cucrem Ha Gesnjyj CTaliOHAPHMX CcTanip

3 CYNTTI.

I ik
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:MvE v\:o b 3aCTOCyBanHs metonis Teopii 6idypkaniji 100 comianshmx mave 1t
Yy 1epry, Boum APTYMEHTYIOTE CBoe CTaBIICHHS 1O nLporo g )
daxramu: acTy i

- CKJIagHic i3arif i
IHICTIO opmanizarnii MOBEAIHKH CHUCTEM Iboro Klacy 4epes e
bararbox HaHUX; P \:_:
- CKJIQAHICTIO i
“ O IpoBe e EKCIepUMeHTY 111 TMATBEPIKEHHS afiekBat o 1
PC3yJTBTaTiB MoaemoBanuy beanbHol giiicuocrti:
- 3HaYHO g v
. 6. Barow  «oacekoro faxtopay B ux CHCTEMAX:  ep
13HOM T i . ‘
p AHITTA  BIACTHBOCTE CKNa/I0OBUX  1poro daxropa  pocn .,
npobnemMuo nocsrry f0ro oaHopiHOCT]
IMpore i i
o v. > JUTSL BUSIBICHHS 3akonip eBomounii JIC, Ha gau NOTJIAN, KiNbki
HKa BCIX npouecis, mo piggy i :
BalOTHCA B HIN, 30BCiy § '
' , M He € 060B'13K0B010. U
MOXHA oOMexuTHCH gKic s,
HOIO XapakTepHcThkoio 3
METOI BUSBICHHS
« : MOB,
BUKITHKAIOTh  HeBusHayenjcry CTaHy cHcremy ta BapiaHTip 7 g
PO3BHTKY. !

St

noaanesio o

OHH, a JMIIe ocHOBH]

ot ‘ : . : R NPUHITUITH 511,

apiteco v\m MDKIHCUMIIT Hap K] AOCIKEH s, NpuioMy  nocraTicts Tak,
CKIB» 0OyMoBieHa ocHOBH .

OI0 METO0 mux mocim

: . 2 €Hb, a came
CYTHOCTI IIpoweciB, skj BIAOYBaIOTHCS B cucTemi .
Posrnanaroyy MMHAMIKY CKilagnux CHCTeM

HKLiOHYBa i s
oy YBaHHA LUX cucrey. Y TEOPIl nuHamivHuX cucrem Ui MoMment

xmvmxem@ﬁv\sam CTaH, KOJIM cucTema 3HAXOMUTLCS B Gidhypranii

PO3BUTKY, TOOTO hakTuuno BiAOyBaeThCs skicha 3MiHa OBEJiHKH
Y, .m b 191 (8)% IcHa 3MiHa i moBexink
UHpKyasnii indopmauiiinuy HOTOKIB.
AHauizyioy i T
YIO9H nofanbuiuit possuTok CHCTEMH, MOXHa [OMiTHTY o HabyTi &
>

M T 4 mu mu p /
9 HZA 1 X HCTHUKH BOHa umwo 1rae Ewu TATOM JACAK muu J
OMEH mw_ arl apakxre; CT I OTSATO! EAKOIro nepio, 1)
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YRcy.

V neparoriui mij reHezucom JAC posymiroTe maHILoOr, M0 CKJIaIa€ThCd 3
WIEPETIOMHHX)» JHCKPETHHX MOMCHTIB (BY3JNB) Ta NepiofiiB 36epexeHHs HabyTHx
miactrBocTel (1anok). OmHaK Y [bOMY BHITAIKY MH 3HAXOAUMOCS Ha 8uWOMY pigHi
aficmpaxyii TIpu  JOCTIKEHHI TOBEDiHKM cHCTEMU: BiH TIPUIYCKAE  JIMIIIE
Kkoucraraniio daxry mepexony JC Ha HacTynHuil eram PO3BUTKY H ONMCaHHS
OCHOBHHUX XapaKTEPUCTHK LBOTO ETamy.

Lleit pienn mociiKeHHs Ma€e eBHI HELONIKY, a came:

- He J03BOJIAE BCTAHOBHUTH «PYINiHHi CHilM» €BOMOLIT cHcTeMu;

- He HaJlae MOXNUIHBOCTI IlepenbadeH s noansmoro possutky JIC, TOMY II[O
nozii, sKi BiAGYBAIOTBCS B «IepesoMHi» MOMEHTH, PO3IVIAAAIOTECS 5K
BUIIAJKOBI;

- HC J103BOJAC BM3HAYWTH, YM iCHYBaqW I CHCTEMH B Li JUCKPETHI
MOMEHTH iHilli cLenapii posBHTKY, i sx X MoxHa Gymno peanizyBaTu.

Lle cBinuuts 1po HASBHICTS MOXKHIMBOCTI  JONOBHEHHS icHyounx
iNCTpYMeHTiB mejaroriki  Meroamu aHalizy MiKIMCUMIUIIHAPHOT Hayku —
CHHEPTeTHKH, & TAKOK OKPEMHMHU YACTUHAMY CHCTEMHOIO aHAM3Y.

Buxonsun 3 BHLIEBKA3aHOrO, BHKOHACMO CYNEpIO3ULII0 IHCTPYMEHTIB
Teopii 6idypkawiii, cuHepreTuku Ta Teopii indopmarii, sxka nacTe MOXTUBICTH
NOHU3UTH piBeHb abcerpaxuii ananisy JC, a omke, i BHSABHTH dyHnaMenTansHi
40KOHOMIPHOCTI il MOBeiHKH.

Auist uboro posrasiaemo indopmariiizi NPOLECH B CUCTEMI, Ka €BOIOLOHYE.

ITounemo 3 mpouecy ii 3apomkenns. Ha JIaHOMY eTalli PO3BHTKY cHCTeMa
IOTEHLIHHO Mae HeOOMeXEHe YHEIIO0 CTYIIeHIB BOII.

HassuicTs Benvkoro 4ucna cTymeris Boui cinyuth npo crabky opeanizayirno
cucmemu. Y UbOMY BHIIAJIKy TOBOPSTH, 110 BOHA BUPOGIISE EHTPOIIIIO.

OnmHak  HAMBaXCTHBIIIMM — NPUHUMNOM — MIATPUMKH  (OKHTTE3IATHOCTIY
BIAKPHTOI CHCTeMH € 3HIKEHHSI piBHS eHTpomii B Hill 4epes mNormMHaHHS
10BHIIHEOT eHeprii [Omubka! 3akiuaaka He onpenenena.]. Hakoruyena BinpHa
CHEpris B TpoUeci eBOMIOLII CHCTEMH BHBINbHSETBCS IS 371iflCHEHHS KOPHUCHOT
poGOTH - «MONIE/IOBAHHS HABKOMMIIHEOTO — CepefOBMIIA 4i  HACTHH  CaMof
cebe», TOOTO N
camoopzanizayii. MojenoBaHHs HaBKOJNHIIHBOTO CepeIoBHIIA IPOSBIsLe cebe B
po3pobui alropuTMiB, AKi J03BONSIOTH NPOTHO3YyBaTH iT cTaH.

Iobynosa cuenapiis camoopranizauii NPUITyCKAa€ BHINEHHS B CHCTEMIi
CKIHYeHHOI KiNBKOCTI MapaMeTpiB, 1O SIKMX «nigOyAOBYIOTECS» IHIN. 3a UMM
napaMeTpamMH 3JiHCHIOEThCS YIOPSAKYBAHHS CHCTEMM Ha MaKpOpiBHi, TOMy iX
NPUAHSTO HA3MBATH NAPAMETPAMH HOPRAKY (III), un «pymifHUMYE CHIAMH»

€BOJTIONIT CHUCTeM.
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36ipHUK HAYKOBUX LPAIlh

Mosoro maTematuku Tiapamerpu TIOPSIKY MOXKHA HA3BATH SIK 061
ACUMNIOMULHUX 3HaYeHs cmynenie eoni. Bixnosiguo A0 BU3Ha4deHHs . Xaxci.
«Y 3araJbHOMY BHIIA/IKY MapaMeTPaMH TOPSIKY MU Gy1eMO HA3WBATH BeTHuMI
abo MOBOIO Gi3uKM - Moay, SKINO BOHK OiANopsAKOBYoTE co6i HII TimcHeTeM!: -
Tobro, ue Ti 3MiHHI, 4epe3 siKi MOXXHA BUPA3UTH i 3MIiHHI, IO MOXJIHBO |
BUNAAKY Jil «OCHOBHOTO MPHHLHUITY CHHEPIeTHKU - mpunyuny nionopsaoxysari
[Omnbka! 3akaanka ne onpejeJieHa.].

Iix 4ac onucy cowjansuux cucrem NapaMeTpu TOPAAKY BH3HAYAOTL i
HEBEIMKE HCIIO BENIMYMH, NOCHThH CTabinbHUX v Xoi CYCIIIBHOTO PO3BHTKY, sini
BU3HA4AIOTH (JOHOBY NUHAMIKY Ha MAaKpOpiBHI.

Posrusparouu npomecu caMoopraHisanil, ocobnuBy ysary ciig TPUILIK 11
TTHTAHHIO BUHMKHEHHS NapaMeTpiB MOpSAKy B cHcTeMi, TOMY W10 3 MPHHILMIN
UiNOPsAAKYBaHHS B SBHM dopmi He BunHBAE A1ropuT™ iX hopMyBaHHS.

Buxomstuum 3 Toro, wo ITTT sBnsioTs coboro gesiki MaKpOCKOIIYHi BIACTHBOC
H ONHCYIOTH Tpouec yNopsxKyBaHHS CHCTEMH, Ta pPO3IISHYBLIM MeXaHiim
ynopsiaxysanus, [T Moxua Gyne BH3HAYMTH sk joriqHmil HACIIOK  LbOI o
npouecy.

Hosepuemocss 1o eramy zapomkenns cucremy. Migxpectamo, wo «
CHCTeMaX, SKi OHHCYIOTh 32 JIOTOMOTOIO HPUHIMIIB CHHEPreTHKY, eeMeH1n
HANlepe/[3HAUCHO NIl HOBOI CTPYKTYPH SK clieMenTH BHXIIHOTO CepenoBuilL
[Omndka! 3axnagka ne onpetenena.].  Kpurepii «uanepensmaiizenoctis
BHSHAYAIOTBECS METOK (OPMYyBAaHHS cuCTeMH. Koxuuii i3 LUX €JIEMEHTIB M
Aeaxuil  wabip ingMBiAya bHHX BIACTHBOCTEH, siKi cheuiamicTy » ranysi
indopmanifiimx cucteM HazHBaIOTH YMOBHO n0KAbHUMY. 1] BIacTUBOCTI Hamesxal:
CJIEMEHTY HE3AJ1EXKHO BiZl TOrO, BXOJAUTH BiH 0 CHCTEMH YU i,

Y npoueci Bsaemogil omMH 3 omHIM Oi7l Yac CrpHitHsTTS indopManitany
CUTHANB I3 30BHIlIHBLOrO CCPE/OBHINA  €/ICMEHTH, BHKOPUCTOBYIOYM CBiii
HOTEHUIal — YMOBHO JOKajlbHi BIaCTHBOCTI, NOPOMKYIOTh CUCTEMOYTBOPIOOt
BIIACTUBOCTI, 110 SBISIOTH COGOI BiKe CHCTeMHY siKicTb. TakuMm umpOM.
30iHCHIOEThCS iHTErpanis eneMeHTiB Y CHCTEMY 4Yepe3 BHUHHUKHEHHS CTiHKHX
3BSIBKIB MDK HHMH, TOGTO BHHWKAE CTiHKa CTpykTypa [Ommnbka! 3akaaaka me
onpenenena.]. Jlo TPYIIH  CHCTEMOYTBOPIOKOYHX  BJACTHBOCTEH  ejeMeHTa
BIJHOCSTE:

- BIACTHBOCTI, $Ki BH3HAYAIOTH «306HiwHiy 3B'93KM  ejleMeHTA

HaBKOIMIIHIM cepeoBHILEM, TOOTO 3 G/ICMEHTaMH, 10 He HaXeXarb  1iiji

cucTeMi;

- BJACTHBOCTI, SKi BU3HAYAIOTb 3B'S3KH MisK €IEMEHTOM Ta  IHIDMMHU

CICMEHTaMH, IO HATEXATh LiH cucTeMi, T06T0 snympiumi [7].

Bume mamu  Gyno Bil3HaueHo, o y mpoueci  iHrerpanii
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CUCTEMOYTBOpIOIOUMX BraactuBocTel enemeHTiB (CBE) Ehmv\wmm?om BUHUKHEHHS
crifikoi cTpykTypu. [Ip# ObOMy eNeMEeHTH Y¥ CYKYHHICTB €IEMEHTIB mxxomu\wo?
nesni ghynxyii, sxi 3abesnedyroTh ICHYBAHHS «4i1020», TOGTO BUCTYNAOTh SIK HOr0
vacTury [Omn6ka! 3akiaaka He onpeaeena. .

I3 mpuHLMIY HiAMOpSAKYBaHHS BUILIHBAEC BUCHOBOK IIPO TC, LIO CTPYKTYpa,
fiKa Qopmyerbes 1 MomudiKyeThcs Yy mpoyeci eBoNIONi, Mae BIACTHBICTE
iepapxiuynocTi. 1lg BIacTHBICTH € HEOOXITHOO YMOBOIO IS TOrO, E.om oﬁwﬁ@.ﬁm
MOTJIa CHIPUMATH CHIHA/IH {3 30BHIIIHBOIO CEpEelNOBMIA Ta Ha nizctasi Eﬂ.
inbopmallii popmyBaTn i MoaudikyBaTH BiIacHy cTpykTypy. B TepMiHax meopii
lepapxiunux cucmem 1eH TPOLEC HA3WBAETHCS BiNTBOPEHHS, YW MOJEMIOBAHHS
[Omubka! 3aknanka He onpeesena.] cUCTeMHU «30BHIILHE CEPEIOBHILEY. )

Y nponeci interpauii CBE BUHMKAIOTb TPYHH KOAEKMUGHUX 6IACMUEOCHED
CHCTeMH, 4M ii napamempu. Y 1bpOMy BHNAAKY cHCTeMa Mae Habarato MeHIe
YHCNIO CTymneHiB Boni, HiX BuxigHa cTpykTypa [Owmubka! 3aknagxa He
onpejaesena.]. .

Posrnsparoun nponec inrerpauii CBE, HeoOxinHo 38epHyTH yBary Ha geski
MOMEHTH: o

1. T'pymM KONeKTHBHHX BIACTMBOCTel SBISOTH COBOI0  MaKpOCKOMiHi

0051aCTi, KOXHA 3 IKUX TOBOAUTLCS AK Okpemuli eiemenm (napameTp) Ha
BUWIOMY DiBHI iepapxil BHACTiJOK MOrOMKEHOI Jii eneMeHTIs,
BJTACTUBOCTI SIKMX B Hill IPEACTABIIEHI;

2. Cepen Oecsniui chopMOBaHUX NApaMeTPiB BUMINAIOTH Taki, L0 MaiOTh
BJIACTUBICTH I106a/IbHOY CTIHKOCTI B JMHAaMIL, a TAKOX Ti, IO MalOTh
JIMLIE BIIACTHBICTH J10KaabHOI cTifikocTi. 1] napameTpy ¢ napamerpamu

MOPSLAKY. .
BriacTupicTs NOKaTbHOT CTIAKOCTI BHSBIZETHCA B TOMY, 1O Maia 3MiHa
NMOYaTKOBUX YMOB HE MOXE BHKJIMKATH BENHKMX 3MiH Y TpPaeKkToOpii pO3BHTKY
CUCTeMH,  npHYoMy (yHKIII, JOKaNbHO CTIHKI y BCiX Toukax, B mzsx.womx
BM3HAYECH], HA3MBAOTHCS IIOGATBHO UM CTPYKTYPHO cTifikumu. Kpim Toro, miz gac
Gipypkarii cumcrema BTpauae CTiliKicTh came uepe3 piske uUOonE.E m...%:m:.n
YT/IMBOCTI DapaMeTpiB, 10 MAKOTH TITbKH BJAaCTHBICTH JIOKAJLHOI CTilKOCTi.

Ha nincrasi 31ans 3 Teopii indopmanii moxna BusHaunTy, mo I1I1 sBisOTH
c000r0 MaxpoiHpopMmaLito, sIKa Mae BIACTHBICTh «3allaM’STOBYBaHHS, ﬁ.vmao
XapaKTepU3ye BIACTHBOCTI CHCTEMH, 1O 30epiratoThCs POTArOM NEBHOIO nepiozty
Hacy 1 MOXyTh GyTH BHKOPMCTaHI J/IsI NPOrHOCTHYHHX Lined (MoBOwO hizukm
1poLieC 3amaM ' ITOBYBAaHHS XapaKTePU3Y€EThC K IPOLEC NMPUBEJCHHS CHCTEMH JI0
BU3HAYEHOTO CTIHKOTO CTaHy).

Ilpu boMy mnst indopMaLifiHEX CHCTEM MyXe BaXIUBO BH3HAYHUTH CTaH
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36ipHUK HAYKOBHUX TIPallh

I y auuamini, 1o XapaKTeph3y€eThCs ABOMA CKIIaTOBUMHM:

- cmamycom TIApaMeTpa caMe SIK JlapaMeTpa HOpAaKYy;

- 3HQYeHHAMU TapaMeTPiB MOPAIKY.

Bif3Ha4uMo, WO OCHOBY BH3HA4EHHs CTAaTYCy IApaMETpa CKIaiac Xapakic|
enacmueocmell enemenmis, iHTErpalis SKUX COpUsaa  QOPMYBaHHIO I[bOIo
napametpa (puc.2).

V npoueci iHTerpauii BHYTPIIHIX CHCTEMOYTBOPIOIOYHX BJIACTHBOCICH
elleMeHTiB GOPMYIOTBCSH napamempu, a BXKe Cepell HUX BUIIIAIOTBCS apam
NOpSIIKY, MeTa SKMX — 30epe)keHHs TaK 3BaHOI «CTaJAKOEMHO» imdopmanii, 1o
EpeNaeThes CUCTeMI IIpH Hepexoai i 3 0AHOro efarty eBomouil Ha iHmi.

CyxymnHicTh DapameTpiB 1{Oro THIlY peanizye GpyHKUio camoBiaTBOpens
9y aBTOKATAJTHYHOTO BigTBOpeHHS. OTXKe, MapamMeTpy MNOPSAKY LbOTO THIN
MOKHA BH3Ha4uTy sk impapiantai (IMI) oo 3MidM eTanis eomonii cuctemit.
TOOTO MACMBHOIO NEPETBOPERHS, YW 3MIHK cHCTeMH BiAtiKy [Cuiunbxra! 3akmamna

He onpee.ieHa.].

ITpu upomy cykynsicts I € 3Hayywow, abo € CHCTEMOYTBOPIOIOMIN
daxtopom  Toal Ta TiNBKH TOAI, KON BCi BOHM pEaNi3yloThCs OAHOYACIO
[Omubka! 3akiaaxka He onpeaeseHa.].

Take CTBep/PKEHHS IOCTATHLO
MoBeAIHKY iHpOpMaliffHUX CHCTEM Pi3HOT IIPUPOaY.

qacTo 3aCTOCOBYETBHCH :mh Hac oIk
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BrnacTHBoCTl eJIEMeHTIR «Pyuritied crmuy
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Mau. 2 [pouec inTerpauii BIacTHBOCTEH CHCTEMH

Hanpuxnan, Ams cuCTeMH OKUTTS», 3a cioBamu E.A. Edremerappra, ichye
(CYKYTHICTb [eSKOro 9HCIa HOYamkKie, 3 sKUX KOXHOTO B3STOrO OKpPEMO
HEJOCTaTHBO Juist Toro, o0 3abesneuutH (yHKUIOHYBaHHS CHCTEMH, a IIpH
BiZACYTHOCTI Xo4a 6 OJHOTO 3 HUX CHCTeMa pyiityeTbesay [Ommbka! 3akiaaaka He
onpegenaena.]. Lli «novamxu» i € iHBapiaHTHUMU ApaMeTPaMH MOPSIKY.

SKIO A8 CHCTEMH 3MIHIOEThCA Habip iHBapiaHTHHX IapaMeTpiB MOPAIKY,
MOXKHA TOBOPHUTH Tpo 1i pyHHYBaHHS 4H PO 11ePePOKEHHS B IPHHUMIIOBO HOBY
CHCTEMY.

B pesynprari interpanii 30eniwiiix (necneyugiynux) enacmueocmeti CACTEMA
TaKOXK CIIOYaTKy (OpMYIOTBCS NapaMeTpH, a IIOTIM BHALIAIOTBCs [T, ski
BAKOHYIOTH (yHKIiI0 ajganTanmii cHcTeMm 10 3MiHH BILIHBY 30BHIlIHLOTO
cepexoBUIIA.

Ananrauis npunyckae 3JaTHICTB CHCTEMH 3MIHIOBATH CBOX CTPYKTYpY,
AKocTi Ta QyHKIIl 3aKeXHO BiJ 3MIHM BIIMBY 30BHIIIHBOro cepemosuina. OnHax
CYTHICTB Wi€il 31aTHOCT] ToNsrae B TOMy, IO 3MIHIOIOTECH He OYyAb-sKi napamerpu
Iiel cucTemu, a fesiki, WO He BIAOWBAIOTH il CyTHICTS i cneuudpiunicTs [Omunbkal
Jaknaaka He ompepneaena.]. TakuM YuHOM, HecmelMGiuHI IapaMeTpu HOPsSUIKY
(HITII) peanizyroTh CBOT MPHUCTOCYBAIbHI BIACTUBOCTI UL CTPOTOTO 30CPLIKEHIs
I0OOBHOrO siipa ICTOTHHX $KOCTeH cucTemMH 1, OTXKe, I 3abesncuc
IuBapianTocTi ix cratycy B auHamini, To6t0 HITII  BHKOHYIOTH (yiiki
CBOCPIAHUX afanTalifHUX MEXaHi3MIB CHCTEMH.
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36ipHUK HAYKOBUX NIPAIlb.

B pasi 3puBy Mx MeXaHi3MiB, HaNpHUKIIa/l, U1 COMIaTbHUX CHCTEM - I "k
PEBOIOLIMHUX TOAiM, IO BiJirpaloTh ponk «(hasoBHX TEPEXOIiB» CHCTEeMIl
CIIOCTEPIraloThCs Pi3Ki 3MiHM 3HAYeHb LHUX HapaMeTpiB, IIPUUOMY MOXIIMBE IOLI
X BUPODKEHHS SIK apamMeTpa NOpsAAKy, ToOTO 3MiHa cratycy.

KpiM napameTpiB NOpsAKY, CIiJ POIVIIHYTH Iie OAHY JA€TEPMIHaHTy cTai\
cucremu — kepyrouuti napamemp (KIT), npudomy ocobnuBy yBary CIHA HpHIimiin
npupoxi Bunukuerns KIT. [leski crenianicTd npu OCTiIKeHH] TOBEIIHKH CHCTCM
obmexyrotbes BrzHayeHHAM Kl Ak «30BHIMHBOro Brutkey». Ha Ham morssi, Tak:
inrepuperauis KI1 npuiinsTHa, SKIIO B mpoleci aHaiizy He pOOHTBCS akIeHT I
(bYHKOIOHYBaHHS BHYTPILUIHIX MEXaHI3MIB CHCTEMH.

OjHaKk HaMmy 32 HAyKOBHMit fasuc ;UId  JOCHImKEeHb SKICHHX 3Min
BIIACTUBOCTEH CHCTEM IPUHAHATI 3aKOHM T4 NPUULHNIH (i3uKH 1 Teopil Gigypkauiu
(uepe3 1x gfoctarHio (opmalizaulio, a omke, 1 4epe3 MOXIMBICTH Oiibin
byHn/IlaMeHTaTBHOrO aHaiisy), Tomy jamo crpore Gopmyiosants KIT 3 moszwnii
1pOTO Hasucy.

B Teopii 6idypkauill kepylounMy napaMeTpaMy CUCTEM JAOBIIBHOL MPHPOIH ¢
«apaMeTpH, 100 MOXYTh SKICHO BIIMBATH Ha  BJIACTHBOCTI  piureli.
JdepeHniaibHOTO PIBHAHHSAY, SIKE OIUCY€E AUHAMIKY i€l CHCTEMH. Y 3arajibHOM)
BUMAAKY KEPYIOUi IapaMeTpu CUCTEMH — Lie Jlesika Miarpyna napaMeTpis, 10 3Mitt
3HAYeHb SIKUX CUCTEMA MAE RIOBUIYEH) YYIMIUBICIND.

BuxopucroByroun BH3HauYeHHS TepMmozadHamikd, KII sBiasiots coboio
eKCmencusHi, Y1 30BHILIHI 3MiHHI crany cuctemu. Takum unnoM, KIT — «30BHiINII
napameTpu, IO 3aj1eXaTh TiNMBKM Bij| y3arajibHeHUX KOOPAMHAT 30BHIIIHIX Tij, 4
SAKHMH B3aeMoAie cucteMay». Hampuxnan, y ¢isuui uum mapametpoM moxe 6y1n
00’€eM rasy, 110 3aI€XHUTh Bi/] IOIOXEHHS CTIHOK MMOCYIUHH.

Takum umHOM, Oyzemo posrmsmaru KIT sk 3minmi cranmy cucremu (mio
Hanexars it i BU3HAYaloTh I AMHAMIKY), SIKi € pe3yIbTaTOM 30BHIIHIX BIUIMBIB.

TTapameTpu nopszaKy, Ha Biaminy Big KII, € BHYTpILIHIME, Y1 iHMEHCUBHUMII.
3MIHHUMH cTaHy. BoHM 3anexarh six Bill y3araibHEHHX KOOPAMHAT 30BHILIHIX Tl
TaK i Bil ycepeIHeHHUX 3Ha4eHb XapaKTEPUCTHK ClIEMEHTIB, IO BXOMATh J0 CKIaiy
cucreMu. Hampuxnax, y isuni 1o Takux xapaKTepuCTMK 3a3BMYail BiIHOCSTI
3HAYEHHS KOOPAMHAT i IBHAKOCTEH JaCTOK, IO YyTBOPIOIOTH CHCTEMY.

Jo Toro x KIT uepe3 1iro Ha MapaMeTpy nopsiiKy BU3HAYAIOTH CTAH CHCTEMH.
Jlo 1BOTO BUCHOBKY NPHBOJATE HACTYIHI MipKyBaHHs.

V «reopii katacTpody, HAIPHKIIAK, CTAH CHCTEMHU, KA ONUCYETHCS B JSAKOMY
IIPOCTOPI KOOPAMHAT 32 JOINOMOTIOI0 PIBHSHB, BU3HAYAECTHCS «PIlICHHAMH LMK
piBHAHB, SKi Yy 3arajJbHOMY BHNAJIKy € IlapaMeTpamu HOPsaKy» [Ommbxa!
3aknagka He onpejeseHa.]. 3HauCHHs KepylO4YHMX MNMapaMeTpiB BIUIMBAIOTH Hil
SIKICHY NpUpORY LMX pillleHb, HI0 MOXXE BHSBJATHCS B 3MiHi 1X KLIBKOCTI Tu
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3Ha4YEHb.

SIx npuknan s geMoHcTpauii skicsoro BiumBy KIT Ha II1, a oTxe, i Ha cTan
CHCTEMHM, Bi3bMEMO JOCHTR BiZOMe piBHAHHA «KatacTpodu 360pku». BoHO
HAJIEXHTH 10 ciMeHcTBa QYyHKIiH, MO 3a7eKaTh Bl ABOX KepYHOUUX [apaMeTpiB: a
ib.

3aranpHud  BHA IBOrO  piBHSAHHS Takud [Ommbka! 3akmagka He
ompeneena.]:

Vo1o. 2
F Lﬁﬁiuw&f&k +bx »

Jie x - riapaMeTp nopsaxy (y upomy sunaaxy HIIIT).

HocimxeHHs MOBERIHKH CHCTEMH, SKA OIUCYETbCS LMM  DIBHAHHAM,
3BOIMTHCS 10 3HAXOMKEHHs [esAKol KpuTudHoi MHOXUHMHU KII, uu cenapampucu,
axa posainge npocTip KIT Ha okpewmi o6nacti. [omarouu KepyrouoMy rapamerpy
4HAYEHHH, L0 HAIEXWTh KOHKPETHiH o06racTi, MOXHa crocrepiratd 3MiHy
TPAaEKTOPIi PO3IBATKY CUCTEMH, & TAKOK 1 i1 CTaHiB.

. Hanpuknan, npu a=1, b=0 (sanexuictes KIT g0 ommiei 3 obaacrteit) HIII
CUCTEMM BH3HA4alOTh TaKy TPAEKTODI0 PO3BHTKY CHCTEMH, SKa XapaKTepU3yeThCS
OJ/IHUM 10K aNbHUM MIHIMYMOM, a IpH a=-1, b=0 (manexnicts KII 1o inwoi obacTi)
necrienudiyHi napaMeTpy HOPSAKY HaOyBarOTL TAKHX 3HAYEHb, IO CTAH CHCTEMH
BU3HAYAETLCA JIOKAMOHUM Makcumymom Tpn  x=0 Ta [BOMA J10KATLHUMU
MiniMymamu npa x=1 ta x=-1.

Kpim Toro, icHye Taka 3aKOHOMIpHICTb: Ky O TOUYKY 3 OKpeMoi 0BJIacTi MM He
R3smM, 6yayTe 3MiHroBaTHCS yHmre 3Havenns HIIT 3i 36epexenusM posmipHOCTI
6esniui UMx 3HAYCHB, @, OTXKE, | CTAHY CHCTEMM. Takum ywHOM, icHYyH04Hi
r3aemo3B's30k MK HINII cucTeMH Ta KepyrouHMH NapaMeTpamH (sKi, B CBOKO
Yepry, cdopmoBaHi IJ BIVIMBOM 30BHILIHBOTO CEPeOBHINA) JETEPMIiHY€E CTaH
CHCTEMH.

EBonronis cucTeMy BU3HAYAETHCS XapakTepom 3B's3kiB mix ITTIT, HITIT ta K11,
U0 BHHUKAOTh Y TMpouecax I HapOMKEHHs Ta aganTauii A0 30BHIIIHLOIO
cepegoBuma (man.3).
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HIIII

mnnr -

Man. 3. 3s'sa3xu Mixx ITTT1, HITIT ta KIT

1 — 3B'130K, BHacHifOK sxoro crinbuuii Buins 1T va KIT e JETEPMIHAHTOIO
3Hauenb i cratycy HII (peanisyerscs [IEPEBAKHO PU 3aPOKEHHI CHCTEMH ).
KOJIM AP0 CHCTEMM TeHepye ajanTauiiidi MexXaii3sMi BUXOASMH 3 METH iCHyBaHHs!
CHCTeMHM. IHaxime Kkaxydu, peamisamis 1BOro 3B'S3Ky NpUIyCKae BUAUIEHHSA 17
[PYN¥ CTIMKMX I1apaMeTpiB CUCTEMH THX, SKi MAaroTh NiIBUILEHY 4y TJIMBICTh 10
30BHIILHIX BIUTUBIB, To6T0 HITL

Hanpuknan, wet npunuun peanisyerscs npu GopMyBaHHi nosedinko8oeo
genomuny mropvuu uu TBapuHH. [ToBeaiHKOBMI (eHOTHII - Ll KOMTINEKC O3HAK,
3B'M3aHUX 3 IOBEAIHKOIO, SKUl € HACTIAKOM CIiIBHOIO BIUIMBY 2eHomuny Ta
30BHIUIHBOTO CEPeNIoBHINA. Y [BOMY BHMAKY L xapakrepuctuka - HIII, sxa
dopmyersest min Bmmmeom  ITIT1 (rerotun) ta KIT (curHand 30BHILTHBOTO
CepeIoBHUINa);
2 — 3B'S30K, BHACIIJOK SKOTO HecnenuGitHi napaMeIpu NOPAAKY peani3yioTh
CTPYKTYPYIOuMH BILUIMB Ha KepylOui MapameTpy 30BHIMIHBOIO CepelOBHIA. et
THTI 3B'S3KY BU3HAYAETCS 3BUUAMHO SK 360pommuii 365130K;
3 — 3B'130K, 3a SKOIO peasnizyeThCs aanTaliifHui MexaHism cucremn, abo nporec
CTBOpPEHHS B cHCTeMi QYHKUiM KepyBaHHS, IKi IOCTIHHO OHOBJIIOKOTHCSI;
4 — 38'130K, 32 sxoro KII 30BHILIHBOTO CepenoBHINA BIIMBAIOTH Ha inBapiaHTHI
IapameTpy MOPSAKY: MOXIMBHH B IOCHTH PiJKUX BHUIIAAKAX, HAIPHKIAZ, Mif Yac

«bazosux mepexoxis». BrmB 30BHimHBOrO CepelioBHIa Ha iHBapiaHTHi
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fapaMeTpn IOPSAKY € MOMIMBUM TINBKM y BHUMAAKY 3HauyInol iHaKTHBALil
* wlanTalifHEX MEXaHi3MiB (HITT). 3 po3BUTKOM GiONOTIYHUX CHCTEM Pe3YJIHTATOM

peanizartii 1sOro 3B'3KY €, HaIPHKIIAZ, Zvﬁwn:. . o
Ha mimcraBi BHINECKA3aHOTO, OCHOBHI 3aKOHOMIPHOCTI 3MIHM 1T Ta HIIII

npuseneHo y Tabmuui.

XapaKTepUCTHKHU JHHAMIKH MTapamMeTpiB MOPAAKY

) XapaxTepucTrKa [TapameTpu nopsaxy
arty eBOJIOLLT InBapianTHi Hecnenudiyni
i | Cratyc 3HaueHHs Craryc
CHCTEMH 3nayeHHs TaTy
it 17 Mosxe .
Jlis apanTatiamx 36epiraerscs | 36epiracrbes . 36epiraeThes
MeXxaHi3MiB 3MiHIOBaTHCh
3MiHa,
Jliss 6idypratiianx Moxe 36epiractscs . Moxe MOXJIUBICTh
MexaHi3MiB 3MiHIOBaTHCh 3MIHIOBATHCE | BUPODKEHHS
|
|
i i i ary Ha OfH
Awanisyrouu IMHAMIKY CHCTEMH, CIid 3BEpHYTH yBary JHY

JAKOHOMIPHICTh: TIOTPAlMBIIM Y CTaH :m.ms@mmxmmo.mi (6ibypkauii), cucrema
ACHMIITOTHYHO TOBOIMTE cefe fK «CTiK Emvovz&::u. TOOTO SIK :wﬁ:,om, 1110
0BMexKye PIsHOMAHITTS, @ OTXE, | BUHMKaIOUY ildopMaltiion [Oumnbka! 3aknagka
He ompeaeJiena. |. o N

Taka moBeIdiHKa CUCTEMH ma yac il Gidypkauiitux
ofyMoBIIeHa cTpaTericio 30epexeHHsi romeocTady, ska owmﬁowoﬁa\ﬂvom
3GiIBIIEHHSIM Y CHCTeMi KiBKOCTI CIOYaTKy no3umugHux, a IOTIM He2amueHux
3BOpOTHHX 3B'A3KiB, NPUUOMY 3 00OB'I3KOBIMH  TPOLECAMH  (CTHCHEHHS»

MeXaHi3MiB

indopmarii. , . . )
Bupaxeni HeraTisHi 3BopoTHi 38's3kM /IC BiANOBIZAKOTE AOrMAaTHIHOMY
HABYAHHIO, O SKOFO CHUCTEMa NOBEPTacThCs B mepioan Gipypkauili 3 MeToro
b
36epe)XeHHs TOMe0cTasy. . 5
Jani, aHanizyto4# XapaKTEPUCTHKHA [apaMeTpiB MOPSIKY, MOXHA MMTH O
’ s . .
BUCHOBKY TIPO Te, WO Y MPOLECi eBOMOLII CHCTEMH 3HAYHY POIb BIAINPAIOTH SK
amanTaniiHi, TaK 1 6idypKaliiai MexaHi3MHu. . N
Lle cTBep/DKeHHS 3aCHOBAHO Ha TOMY, WO MIA 4¥ac il ajanTalliHuX
MexaHi3MiB 6yap-sIKuil CTIHKMH DPO3BHTOK TPaHHYHO — MOXe HabamKaTucs 1o
pisHosasicnozo cTay. OnHaK CTiffKiCTB, IKY JOBEACHO 10 IPAHULL, IPUIHHSE Oyab-
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E@E. vmuwwaom.v TOMY IO rajbMye peanizauiio MpUHUMITY MIHTMBOCTI [21. b
CICWIAMCTIB i3 CHHEPIeTWMKH  Bi/3HAYAIOTH, MmO CTabiNbHICTD, wwm\_:,:__ "
«abcomoTy, €, BracHe Kaxy4m, TYTIMKOBOIO (OPMOI0, SKa IPSAMYE 110 BUPO/1kCT

Orxe, 3paricTs cucremn 30epirati romeocras, 36inblIyBaTH
m@.ﬁwd\amsx 3BOPOTHMX 3B'A3KIB ITOBMHHA OyTH KOMIIEHCOBaHA 341
um_quwwmex. PiSHOMaHITTA ynxyiii kepysarns (aaropurmis, mo Mmosue
BITMB  30BHINTHBOTO CEPEJIOBHMINA) IUISIXOM  36LIbLICHHS YUCIa HO3UWIthun -
uwoﬁu.oqm:x 3B'a3kiB. Lle, B cBoio HEPTY, € TaKOM MOXNIUBUM 1 HOGTH3Y 1o
HectifikocTi (6ipypkauii).

Ormxe, chopmysasmm  HeoOxigaumit KOHUCTITYalnbHUH amapar 3  mciom
3a0esnedeHts JUHAMIYHOTO Ta TEOPEeTUKO-itihopmaltifiHoro PIBHIB  OmMCiting

MAAKTHIHOL - CHCTEMH, Tepeifnemo 1o Gesiocepennboro posrIsiLy  0f'ciia
JOCIIKEHHS.

JHraxTirmg
CHCTeMa

sacob1r

o ~.

Ax Brxnagau /
(emknananns)

.

e ey

/ Crynent

(HaByanHs;)
N

~—

N
.

¢riocodu KoHTpomoe

CrIocobu Kopexyi

Mau. 4. EnemenTH auaakTuanoi CHCTEMH

. [unakruuna cuctema HeoOXinHa s peamizamii TIPOLIECY HAaBYaHHS, SKHil
SHAYAETLCA AK ULIECTIPAMOBAHA B3a€MOLIs BHKIANAua Ta CTYAEHTa, B XOAl K01
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[Hscamnepen BinOyBaeThCsl IHeperada 3HAHb, YMIHb Ta HaBHYOK, a TakKOX
_POWNI3YETECS BMXOBAHHA i PO3BHTOK OCOOHMCTOCTI CTyfaeHTa. TakuM YHMHOM,
ocHopHa Meta JIC — me peamisanis mpouecy HaByaHHS. Y 3B’A3KY 3 LHMM
. IM31avaoTh Taki ocHOBHI ejnementu JIC (mai. 4).

B ocuoBi Oymp-sxoi JC HonsraoTh Apuxyunu  HaBYaHHA, L0 €
KONIIENTYalbHOI YaCTHHOK CHUCTeMH. Lle OCHOBHI MOJOKEHHS, 10 BH3HA4YalOTh
XupakTep IIpoLiecy HaBuaHHS Ta Horo cneuudiky [Ommnbka! 3akaagkxa He
onpeaesena.]. [lpunuuny HaByaHHs — Le cTpareriynuit enement JC.

Taxi exementn JIC, sk memoou HnaguauHs, popmu Hae4awHs, cnocobu
kowmponio 1 cnocobu kopekyii B CYKYNHOCTI SBJSIOTH COOOK MEXHONO2II0
MOBYaHHS, 1110 B 3HaYHiH Mipi BusHauaerscs npuHuunamu JIC. MeTony HaBYaHHS
NWISFOTH CO0O0 criocobu 3ifiCHEHHS B3a€MHOT /1iSNIBHOCT] BUK/T1afa4a Ta CTyAEHTa.
1)t bopmamu HaBUaHHS B THAAKTHLI PO3YMIIOTH CIIOCOOH OpraHizauil JisibHOCTI
WHK1azadga Ta CTyAeHTa.

3micm six enement JC siBnse coBOO Ty 4acTHHY 3a/IaHOI [PEIMETHOI ramysi,

MKY CTYZIEHT NIOBHMHEH 3aCBOITH I1ijl KEPYBaHHSM BUKJIaqa4a. [HaKIe KaxyqH, 3MicT

e KOHKpeTHUH OOCsAr 3HaHb, BMiHb Ta HaBHYOK B Till uM iHIIIH HaBuagbHIH

AMCUMIUTIHI, 1O BiuGupaeThes 3 LUX rajny3edl 3HaHp HA OCHOBI HasgBHHX
JupakTHYHUX NpuHLmMIiB [Omudka! 3aknaaka He onpeaesiena.].

1, HapewTi, eeMeHT «3acobu» siBise codoro dizuuHi 3acobu, 3a JONOMOIOk0
WKWX peasli3yeThbCsl TeXHOJOTIsS HaB9aHHs, iHakiue — indopmauniitni vocii 3micty JIC:
CJIOBO BHKJIA1aua, HaBYalbHUH NOCIOHUK, HAoUH1 Ta di3nyH1 3aco0u.

Orxe, cniBBigHOIIeHHs eneMeHTiB JIC MOXHa NpecTaBUTH TaKUM YMHOM:
kouuermist JIC npaktu4aHo peanisyerbes 3a jonomoroio texHosoril JIC. Exementn
UC: «xoHuenmis» 1 «rexHonoris» Heobxiani s nepexaui smicry JC Bix
wMKiNagada 10 CTyAeHTa i3 3actocyBaHHsMm 3acobiB JIC. Inaximie Kaxydd,
(KOHLIETILIS» | «TEXHOJIOTISH SBAAIOTH €000, BiAMOBIAHO, TEOPETHUHUH Ta
IPAaKTUYHMA aceKTH peanizauil MpOLECY HaBYAHHS: eJeMEHT «3MicT» -
indpopmanito, nepemaHy B mpoueci HaBYaHHsS BiJ BHKJIajada A0 CTYAEHTa, a
«3acobu» - ¢iznuHuit Hocil niel iHdopmaiil. Yci 1i eneMeHTH 3HAXOAATBCS Y
ricHoMy B3aeMo3B's13Ky. OJlHaK CIiJ BiA3HAUMTH, WO €JIEMEHTH «TEXHOJOTis» Ta
«mict JIC» 3HAYHOIO MIPOIO BU3HAYAKOTHCH XAPAKTEPUCTHKAMU  eJICMEHTIB
CUIPHHIAM, 1 «3aco0u». B CBOIO 4epry XapakTepHCTHKHM OCTAHHIX 3aaloThCst
joBHIHIM cepenoBumieM JIC B MOMEHT BUHUKHEHHS CUCTEMH.

Takum vunoM, My posrisHynd JIC y ennocti il enementis i 38's3kis. s
peanizauil €BOMIOLIMHOrO NpEJICTABICHHS HeOOXiHA eKCIIliKalis UpHHLMIIB
¢ynkiionysanss JC y DOHSTIHHOMY NpOCTOp! KOHLENTYaJBHOIO anapary, sikuii
IpHKIafeHo y uift po6oTi. JIIs HpOro BM3HAYMMO OCHOBHI AETEPMiHaHTH CTaily
J1C: mapaMeTpy nOpsIKy Ta Kepyrodl ITapaMeTpy.
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CTaTyC SKUX He3MiHHmif Y AuHamiri,
4 Bunanky 3 JIC 10 rux BITHOCSTBCY:
= X mpunyuny dudakmer cucmemu,;
T X2-3acobu nepeoayj smicmy JIC.

BU3HaYae rpannnj ananrauii Texuomoriy AC 1o soausjs 30BHIIIHLOrO CcepenoBun

Kepyrounmu Napamerpamu, o BIUIMBIB  sxpx AC  mae HigBHI 1y
YYTIHUBICTS, €:

= Q- Kymemypay;

HiABUILEHORO IYTIUBICTIO 10 3Mimy HBOro Kepyroyore TlapameTpa Boso 4.
TapameTp nopsaky «apuruHmE J[Cy. Ockifpin OCBITY B 3aranbHOMy 3mHaye),,
PO3YMIfOTE s1xc ponec conianizanii ocobueTOCT, TOGTO il «noBenenusy 1o pi
KYnbTypu CycTinbeTRa, ZAOMiHyrOYi KYNBTYPHI Ternenjy CYCHifbcTRa Halbine
Mipoio Bu3HAYAKOTY, TPYHUMNY HaByauuy T4 BUXOBaHHs;

= a; - dominyioyq bopma niznang csimy;,

Ha 3MiHy mporo KJT pearye ITT «3micr AC». Tax, Halpuknam, nos,
HayKkoBoro METoxy misHanyyg beaneHOl  nifichocti AO3BOMMIA  mepeiity
HOTMAaTHYHOIO  Hapyappg J0 :omomSmE:uEv-_.EoSﬁwq:m:oﬁo. Lt mepexi
Peaizosano came B YacTynij aMicty  JIC,  sxug nepectas  Gyry JKOPCTKO
bopmanizosanuy., Kpim TOro, Haykogi PeBOUOLIT (Taki, g KONEPHUKIBCEK:),

HBIOTOHiaHCEKa, AapBiHiBChKa) ictotHo Tpanchopmysany 3mict JIC, BHUBOJIA
Horo Ha HOBUH sIKicHKi; piBens;

= 43 - mexwixa ma mexnonozis;
nest KIT Gesnocepeaumno BimuBae na I «acofy AC», TOMY 110 Po3BHTOK
TEXHIYHUX 3acoGip CTUMYIIIOE Tx BHKODHCTaHHS y nponueci Hapyanyg ATl nepepasi
3micty JIC Big BHKTana4a 1o crynepra, PeBomoniitaumy st JIC moxna BBaXatTH
€TanH 1osggy APYXapcTBa, cTBopenns KiHO, PO3BHTKY KoMm'toTeprux TEXHOIOTij,
Hecrenugiyyi Napamerpy TOPANKY  BU3HAYAIOTHCy IHBapianTHIM Y

ltapameTpamu HOpAaKY Ta kepyroupmy lapamerpamu. Bouy ¢ 6ibm IYTIMBUMHU 10
3Minu KI1 B 1acoBoMy acrexri,

Ho Hux moxua BiHecTy:
= &1 -3micm JIC:
— &2 - Memoou Hasuanns,;
~ &3- gopmu Hasyanys,

130

30ipHHK HAYKOBUX NIPAIlh

84 - cnocobu KOHmMpOio;

— &5 - cnocobu kopexyil.

Kepyrowi napanerpu AC

1

Hominyroua
dopma niswannsg
CEITY (Hayka)

Texznixa i

Eynerypa TEXHONOT 1A

{

hwﬁgﬁ,&.ﬁam CHCTeMa ‘
!

|

|

]

-
NPHHUHIE 3acebn

HAHIOAKTHYHOI nepenadt

CHCTEMH suicry JC

obu m
dopun cnocobu ~ cnocobs
HaBYaHHA KonTpomo | kopeknii _ .

i aMeTpH
Puc. 5. Munaxruuna cucrema: TIApaMETPH MOPAAKY Ta Kepyioui nap p
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Marn. 5. Jlunaxrwiuna cucrema: NapamMeTpy NOpsiAKy Ta Kepyroui napameTpu

Cratyc i 3Hawenus nux MapaMeTpiB BapiaTWBHI sk B ananrauiiiti, Tak i B
Gidypkaniitui etany posButky JC. ITix Bismsom KIT AC Bin6ysaerses possurox
TeXHOJIOTII HAaBYaHHS Ta aKTyaiisauis  smicty JIC: HalpuKnazn, MOXyT
CTBOPIOBATHCS HOBI GOPMH | METO/IH, 1O 3HAXO/ATHCS B Mexax 3Hadens IT1IT JIC.

Uepes Te, wo iHTerpatbHuii mOKazHUK (yHkuionysanus (Y) JIC nepiy
HCPrY BH3HAYAETBCA KEPYIOUMMH MapaMeTpaMy, ski sBISIOTE co6010 KyabTypHuii,
HAyKOBUH Ta TEXHONOTIYHMI piBeHb  po3BuTKy CYCIIiTIbCTBA, BHYTDILIHIO
epexrnsricts JIC cnpsmoBano Ha BIANOBINHICTH KiHLEBOro NPOAYKTY mpoiecy
HaBYaHHS — [HAMBINA 3 BU3HAYCHHM HA0OPOM 3HAHL, BMiHb 14 HABMYOK -
TTOTO4MHOMY COLIaNbHOMY 3aMOBJICHHIO.

Heobxinuo Binsnauurn, wo eexTUBHICTS y npomy PO3YMiHHI BilpisHseThC
Bill JOBrocTpokoBoi edpexruprocTi  JIC, TOGTO i 3JaTHOCTI  3abesmeuyBary
eBOIIOLIIO CYCIIIBCTBA SIK CHCTEMH Ha HACTYMHMX eTalax il po3BuTKYy.

InTerpabauil nokaznux ¢ynkuionysanns anaakTHunof cucremu (6e3 obumiky
MOMEHTY HAPOJDKEHH:) y HAlIOMy BHTIANKY Moske OyTH IpencTaBNeHo Sk fesKuii
Yineosutl hynxyionan:

Y = Jﬁk‘ A%\V,Q» ;vv

Cnin 3asuwauuty, wo ueii QyHKIioNan Moxe sBUATH cOBO GararomipHnii
BCKTOD, 110 BU3HAYAETHCSI B3aEMOJIIEI0 KIHIIEBOTIO Habopy miauinei.

Omxe, nposenena eKCILTIKAlllsS npuHIHnNig (ynxiionysanus JIC Y pamkax
¢opmMOBaHOro KOHUENTYaNBHOrO anapary 103BONMTL peanisyBatu ii eBOMoLifinyii
auaiis, skuit Moxe 6yTu npeacrapern:

- Y AMHaMIMHOMY acmekti, w0 Tojsrac B aHami3i AMHAMIKK 3HaYeHB 14
CTaTycy napamerpis nopsiaky JIC y 1acoBOMY acreKTi;

- Y TeOpeTuKo-iHdopmaltiiiHoMy acriekTi, mio [TOJIATae B aHami3i eBomownii

AC i3 mornany 36inbmenns i iHbOpMaIiitHol cknamHoCT.
Cawme ui pisni posrisny JIC i no3BonsTs B OCTaTOYHOMY MiACYMKY BU3HAYHIH
IIPHYMHN SKICHUX 3MiH 1T cTany B npoleci eBonouit.
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* - crarti po3Mimeno g Mepexi INTERNET
Annomayus

B nactosmei CTaTbe paccMoTpeHs! BOTIPOCHI 1IpuMeHenns 9IBOMOUHOHHOTO HOIXOAA K
AHAMM3Y  IMNaKTHYEeCKHX cuctem (JIC). OcoBoe BHHMaHHE yZHeleHO Takum JA€TePMUHAHTAM
cocrostims JIC, kak TapameTpar nopsaka (vHBapranTHLIC ¥ HEceunpuyeckue) u YIpaBismomue
HapameTper. Kpome toro, PACCMOTPEHbI CBS3M, KOTopEIe BO3HHKAIOT MEXTy 3Tumu apaMeTpamMu
B poniecce ssoonun JIC.



