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TEOPETUYHA MOJEJb
KBAJIMETPAYHOT'O TPOTHO3YBAHHS
PO3BUTKY AKAJEMIYHOI OBJJAPOBAHOCTI

Yuumuieas axmyansrocms nedazoeuuecko2o MoOeUPOSAHUS U NPOSHOIUPOBAHUS YPOBHEI AKAOeMUUECKOU 00apPEHHOCTIU YHaAujuxX-
€A1 071 HYIHCO POPMUPOSAHUA U YNPABTEHUSA €10, NPEONOJNCEHA COOMBEMCMBYIOW A MeOPemUiecKkdas Mooelb, OCHOBAHHAS HA NPEONono-
JHCEHUU NePMAHEHMHOCTIYU (POPMUPOBAHUSL 3HAHUL, YMEHUl], HABbIKOS, A MAKJCe CIAYUOHAPHOCI COOMBEMCMEYIOUUX OUOAKMUYe-
ckux npoyeccos. Modens yuumvigaem 603MONCHOCHIb CKAYKOOOPAZHLIX NEPeX0008 KAUeCMBEeHHbIX NOKA3amenell 8 KoluyecmaeHHbvie U
npedcmasnsiem coomeemcmayuue npoyeccsl S-06pasuoii gyyuxyuell. Yposers axademuueckoti 00aperHoChu 8 Modenu onpedensien-
€A1 60 BpeMeNU uepe3 COOMBEMCmBYIOWjULL MpeHo U HOSPeuHOCb NPOSHO3A.

Kntouessie cnosa: yposenv axademuueckoti 00apeHHoCmi, MOOeb NPOHOUPOBANUS, S-00pa3Has YYHKYUSL ONUCAHUS OUATeKINU-
YeCKUX Nepexo008 KauecmeeHHbIX NoKa3amenell 8 KONUuecmeeHHble, MpeHo U NoepeutHoCmY (GopMuposanus noxasamenel 3Hanul,
YMeHUll U HABLIKOS.

A theoretical model offered is based on the assumption of the formation of knowledge and skills permanence, as well as on the
stationarity of corresponding didactic processes. It is presented given the urgency of pedagogical modeling and forecasting of levels of
academic students giftedness for the needs of its formation and management. The model takes into account the possibility of abrupt
tramsitions of qualitative indicators into quantitative ones and presents the relevant processes in the form of the S-shaped function. The
level of academic giftedness in the model is determined in time through the appropriate trend and forecast error.

Key words: level of academic giftedness, forecasting model, the S-shaped function to describe the dialectic abrupt transitions of
qualitative indicators into quantitative ones, trend and accuracy of formation of indicators of knowledge and skills.

Ha cyyacHoMy eTarti MOJICTTFOBaHHS € OTHUM 3 aKTyaJlb-
HUX Ta €(EKTUBHUX METOIIB HAyKOBOTO JOCIiJIKCHHS.
BoHO mIMpoKo 3aCTOCOBYETBCS y MENATOTIIN, IO HANAE
MOXJIUBICTh OPraHIYHO 00’€JHATH TEOPETHYHE Ta €M-
mipyYHe Mi3HAHHS CYTHOCTI JAUJAKTHYHHUX SBHII, OITH-
Mi3yBaTH CTPYKTYpy HAaBYAJIbHO-BUXOBHOTO MPOIECY
(HBII), aktuBizyBaTH Mi3HaBaJIbHY AiSUIBHICTH THX, XTO
HABYAETHCS, TA 3a0€3MEYUTH OCOOHMCTICHO OpPIEHTOBAHE
HaBuaHHsI. MeTon MOJEIIOBAHHS Hajae MeNaroriuHii

HayIll JOMaTKOBI MOXKJIMBOCTI MAaTeMaTUYHOTO OIHCY JIU-
JTAKTHYHUX TIPOIIECIB 1 Mae 3Ha4YHMiA motentrian [10].
OOrpyHTYBaHHS BHIIICHABEICHOTO MOIAHO Y BiIOMIi
npaiti B. MuxeeBa, sIKHi HaroJoIye, mo «IIMpoKe po3-
TIOBCIOJKCHHS ... MOJICJIIOBAHHS B MENArOTiYHUX JOCITI-
JOKCHHSIX TIOSICHEOETBCS PI3HOMAHITTSM HOTO THOCEOJO-
TYHUX QYHKIIH, 10 3yMOBIIOE BUBYEHHS TI€aroriyHuX
SIBUII[ 1 MPOIECIB Ha CIEHiaIbHOMY 00 €KTI — Mo,
IO € NPOMDKHOIO JIAHKOIO MK CY0’€KTOM — yUHTENEM,

13
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el 1) Jussrue 09y usa30T usuisTueT]

JOCTIJHUKOM Ta MPEAMETOM AOCIHiKEHHs, TOOTO, MeB-
HHMMH BIACTUBOCTSIMH Ta BIAHOIIEHHAMH MiX €JeMEeHTa-
MH HaBYAJILHO-BUXOBHOTO TIPOLIECY».

HeoOxinHO KOHCTaTyBaTy, IO 3 MO3HMILH e(EKTHB-
Horo ympasiinas HBII aktyansHOCTI Ta mpiopuTeTHOC-
Ti HaOyBarOTh BIJIIOBiJJHI MPOTHO3HI Mozemi [1], mo He
CTaly 3arajJbHONPHHHATOI0 TEJAaroriYHOI TEXHOJO-
Ti€I0 Ta BUKJIMKAIOTh HEOOXiMHICTH MOLIYKY palioHamb-
HUX WIIXOMiB JI0 BUKOPUCTAHHS TPAJMI[IHHUX y HO-
BUX METOIIB MPOTHO3YBaHHS pPe3YJbTaTiB MeAaroriqHoi
JSUTBHOCTI, K YMOBHU 1 BIOCKOHaneHHs. [lomanbIioro
BHUBYCHHS TaKOX MOTpedye mpobiemMa CTBOPEHHS TEXHO-
JIOTii earoriyHoro MPOTHO3yBaHHs [6)].

Heo0xinHO KOHCTaTyBaTH, IO 3araibHO-TEOPETHYHI
OCHOBH MoJieTIOBaHHs po3poomsutu [1. Anoxun, M. Amo-
coB, B. I'mymikos, O. Cnasus, B. llItod Ta in. BinbmicTs
JOCTIJHUKIB 1H(pOpMaLiiiHOT KYIBTypH cydacHHX (axis-
I[iB BUOKPEMJIIOIOTh HEOOXIIHICTh CIEMiaIbHOTO BMiH-
Hs OynmyBatu pi3ni mogeni (B. Anapymenko, B. bukos,
M. XKannak, M. JleBuuH T2 iH.).

ACIIEKTH IICHXOJIONIYHOTO MOZIENIIOBAHHS  JOCII-
mkyBanucs B. Benporo, M. TI'ameso, I XKypasnesum,
b. JlomoBum, B. Pybaxinum Ta in. KoHkpeTHO-MeTOqMY-
Hi MPUHIUIHN 31IACHEHHS MENarorivHOr0 MOJIEITIOBAHHS
B ocBiti BuBdanucs B. Jlanmuucekum, M. BamryieHkom,
H. bubuk, M. Bypno#i, JI. Kapramogoto, O. JlsmieHkom,
10. Manesanum, O. CaB4eHKO Ta iH.

Mopentotoua AisuTbHICTh BUUTENIB Y KOHTEKCTI IPOEK-
TYBaHHS TENArOTIYHUX TEXHOJOTIH JIOCHIIKYBaIUCST
L. 3m3t0H0M, B. Becnanbko, B. Cxopusikom, T. Tutapenko Ta iH.

@opMyBaHHIO OCHOB HpodecioHanmizMy MaiOyTHIX
BUUTEJIIB HABYAJIBHHUX KJIACIB Y MpOLIECi MOJETIOBaHHS Iie-
JaroriyHuX cuTyauii npucssyena mpaust JI. Kpacrok. ®op-
MyBaHHS y MOJIO[LIMX YYHIB YMiHHS MOJETIOBATH Bimo0-
paxeno y pocrmimkennsax O. Kapnenka ta M. JleBmmna.

PosnounHaroun aHami3 TMPOTHO3HUX MEAArorivHHUX
Mozenei, HeoOXiIHO 3a3HauuTH MPaBUIBHICTH 3aCTOCO-
BAHOTO 3 Li€l0 MeToI0 A. MakapeHKOM TepMiHy «mepc-
HEKTHUBAY.

PosBuBatoun igei ympaBminHa crocoBHo HBII,
0. Kynrotkin ta P. Cyxo0cpKa miIKpecroTh, o nea-
TorivyHa JIisUTbHICTD — 1€ Tpolec pedueKCMBHOTO ynpas-
JIHHSA, SIKAA HE MOXeE 3MIMCHIOBATHCA O€3 BiAMOBIIHOIO
TPOTHO3YBAHHI.

b. T'epiryHcpkuil BBaxkaB, 110 OTpPUMaHa B PE3yib-
TaTi TPOTHOCTHYHUX MAOCTIIXKEHb BUIIEPEIKYBalbHa
iHdopMmarig € mizecnpaMoBaHUM 3aco00M TependaveH-
Hs 3MiH B opraHizauii, cTpyktypi Ta 3micti HBIL. Le €
3aKOHOMIPHHM 3aCTOCYBaHHSM MPOTHOCTHYHOTO ITiAXO-
Iy B IeJarorimi, NepeBoAsyn Horo 3i chepu modaxaHb
1 TeoOpeTnuHUX abCTpakiii B cepy NpakTUUHOI IisIb-
HOCTI, a BIANOBIAHI Pe3y/bTaTH PO3MIISIATH B KOHTEKCTI
OTIepaTHBHOI TIepeOYIOBH JisTIBHOCTI 3aKJIajiB OCBITH 3
ypaxyBaHHSAM TEHJCHIH, BCTAHOBJICHHUX 3a pe3yibrara-
MH TI€arOriyHOro MPOTHO3YBaHHS [7].

IcHye 3Ha4YHA KUTBKICTH Pi3HUX METOIIB HPOTHO3Y-
BaHHS, IO BiPi3HAIOTHCA 3a: TPH3HAYCHHAM, BUIOM BH-
KopHcTaHoi iHpopmarii, pean13OBaH1/1M1/1 cpopManLHHMH
npoleaypaM OTPUMAaHHS KiNbKICHHX OLIHOK MapamMeTpiB

Ne 2 (45) /02/2016

IPOTHO3HUX MOJIEJICH, MepioJoM MONepeHKeHHs TOIIO.
CyTTeBi mepcneKTHBH A TPAKTUKH HPOTHO3YBAHHS
BiIKpMB HOBHH MiJXiJ y MareMaTHYHOMY MOJETIOBaHHI,
SIKUI 3aCHOBAHO HA MPUHIUII eBPHCTUYHOI CaMOOpraHi-
3arii (camoperysii). [ligxin Oyno po3poOieHo mix Ke-
piBauTBOM O. [BaXHEHKa Ta HA3BaHO METOIOM TPYIOBO-
TO ypaxyBaHHS apryMeHTIB (MFYA) [14-16]. Lleit meTox
peainisye cuctemy aJIFOPI/ITMlB HOCTYIIOBOTO YCKJIaIHCH-
Hs TIPOTHO3HOI MOZEJI 3a MpaBUIaMH OaraTopsigHoi ce-
aekii [13]. [Ipunnun camooprawuizaiii (CO) nokiaieHo
B ocHOBY MI'YA. Takox Horo Ha3uBaroTh €BPHCTUIHOIO
CO, ockinbku mporec OyayeThcsl Ha 3aCTOCYBAHHI 30B-
HIIITHIX JOTIOBHEHb, 1[0 BUOMPAIOTHCS EBPUCTHYHO.

3a JOMOMOTOI0 METOZIB, IO 3aCHOBaHi Ha TPUITY-
IIEHHAX MO0 KJIacy BUPINIYIOUUX (YHKIIN (€BOMIOLiH-
HHX Ta TPaJi€HTHHUX), MOXXHa OyIyBaTd MOJEIl BHCOKOI
CKIIaJIHOCTi Ta OTPUMYBATH JOCTATHHO BipOTi/IHI Ta MpaK-
THYHO 3HAYyII pe3ynsraTd. PasoM i3 TUM JOCATHEHHIO
NPAaKTUYHHX LI MPOTHO3YBAHHS HE CIIPHSE BUTATAHHS
HOBHX 3HaHb IPO NPHPOAY PO3Ii3HOBAaHUX 00’ €KTiB. Of-
HaK Taka MOXJIHBICTb, 30KpeMa, BHSBICHHS 3HaHb TPO
3aKOHOMIpHOCTi aTpuOyTiB (03HaK) OOMEkeHa CTpyK-
TYpOIO Takoi B3aeMojii, 3adikcoBaHoi B 0OpaHili (opmi
BUpilIytounx QyHKUii. TakuM 4UHOM, MaKCHMyM YOTO
MOXKHA JOCSAITH TiCJis TOOYJOBH MEBHOI J[iarHOCTHYHOT
¢byHKIIT — e mepepaxyBaTH 03HAaKW Ta iXHI KoMOiHalii,
10 YBIMILUIM y MiJCyMKOBY Mojeib. OJHaK CeHC KoMOi-
HaIlii, 0 BiOOpaXaloTh MPUPOAY 1 CTPYKTYpPY MOILTY
JOCTIPKYBaHHX 00’ €KTIB, YACTO 3aJIUINAETHCS HEPOIKPH-
THM Y MeXax 3acTocyBaHHA MI'VA.

OTpuMaHHS IPOTHO3HOT IMITAIIHHOT MOJIEITT MOKITH-
BO 3IIHCHUTH METOJaMH NPUKIIAJHOI Teopil iHpopmarii
3a JIOIIOMOT'0}0 3aCTOCYBaHHS TEOPETHYHUX OCHOB iH(OP-
MaIIHUX JIAHIIOTIB, po3pobienux npodecopom O. [le-
HucosuM [5; 11; 12]. Tligkpeciiorouu OpHUTriHAIBHICT
BIIMOBIIHOTO TiZX0MY, 1110 Bu3HauuB nporec [1I1 sk ta-
KU, 10 NMEPIOAUYHO CXOAUTHCSA, YUCHUH OKPECIHB IIIe
OJIMH CTIOCIO BIIOCKOHANICHHS IIECTIPSIMOBAHHX, OpTaHi-
3aliHNX Ta AKTMBHUX HABYAJILHHUX aBIalIMHUX CHUCTEM
KepyBaHHs. BkakeMo Ie Ha OfMH HUIAX 3aCTOCYBaHHS
iH(hOpMaIifHUX JIAHIIOTIB Y MOJIENIOBAHH] KOJIEKTUBHHX
nporeciB npuiHATTS pitens ([1P) [2—4]. TlorpiOHO 3a-
3HAYUTH, 10 METOIH MIPOTHO3YBAaHHS KiTbKICHUX Xapak-
TEPUCTHK BUIIAJKOBUX MPOIIECIB I HE IIJIKOM ceOe BHU-
Yepraiy i MOXYTh OyTH 3aCTOCOBAHI /ISt IPOTHO3YBaHHS
IHIUBITyabHUX moka3HukiB AO [5 Ta iH.].

3aBepIIyoun aHaji3 Cy4acHUX JOCIIKEHb 3 Mpoo-
JIeM MeJaroriYHOT0 MOJIETIOBAHHS 1 POTHO3YBaHHSI, KOH-
CTaryeMo OOMEXEHY BHUPIIICHICTh MUTaHb KBalIiMeTpil
BIJINOBIIHMX MOKA3HUKIB, O3HAK Ta XapaKTEPUCTHK [18].

Ha ocHOBI mpoBeneHOTo aHamily Cy4acHHX IOCIi-
IDKeHb B cepi MOJENOBaHHS Ta TPOTHO3YBAHHS JIH-
JaKTHYHUX TPOIIECiB, HEOOXITHO KOHCTATyBaTH, 110 He-
MOXITHBO PO3pPOOHTH OJHY YHiBepCalbHY MOJENb, sKa O
OXOTIMIIA IOCTIPKYBaHi MpOoOIeMH opraHi3allii, ynpasiit-
Hs Ta BaockoHaneHHs: HBII, 3 sckpaBo BHpakeHOO KBa-
JIMETPUYHOIO CKJIaNOBOK0. TOMY, BpaXxoByIOUH, IIO MPO-
necu (GopMyBaHHS 3HaHb, yMiHb Ta HaBu4OK (3BH) mix
Yyac HABYAHHS € BHIAJKOBUMH (CTOXaCTUYHUMH), METOIO



i€l myonikanii € po3poOaeHHs BiANOBIJHOI POTHO3HOT
Mozedi piBHIB akazeMiuHoi o6xapoBaHocTi (PAO) 3a kBa-
JTIMETPUYHUMU MOKa3HUKAMH SKOCTi HaBYaHHS.

Pospobnenns npocnosnoi keanimempuunoi mooeni
gopmysanns akademiyHoi 0b6oaposarocmi 6a3yemvcs Ha
Memooax meopii 6UNAOKOBUX NPOYECIE.

[Mpuitmaemo, 1m0 miJ Yac HaBYaHHA (IKCYeTHCS Ha-
Oytuit PAO yuHIB 3a m HaBY4aJbHUMH JUCLUILTIHAMH
(H), sixi BOHM MarOTh OMAHyBaTH BiAMOBIJHO 10 Ha-
BUAJIBHOTO IUIaHY. Bynemo BBaxkaTH, 1o meaaroriqHuit
koHTpons HaOyTux PAO 3 koxnoi HJI BimOyBaeThcs 3a
JIOTIOMOT010 00’ €KTHBHOTO TecToBOro KoHTpoiw (OTK),
II0 HaJa€ MOXJIMBICTh OTPUMATH BiMOBiIHI KiJIBbKICHI
MOKa3HUKH, BUMIipsHi 32 100-0a1bpHOr0 MIKaIow Ta 3pyd-
Hi 1151 MaTeMaTuaHoro aHamisy [8; 18; 20]. 3a ymoB Bia-
cytHocti OTK Hecki1aaHO, BUKOPHCTOBYIOUH PEKOMEH-
nauii npais [17-19], 3aifichut aedazudikaiito oOriHOK
OanpHUX mKan (Hampukiuan, 12-6anpHOi), MOCTaBUBIIH
iM y BimoBiAHICTE KoedilieHTH OakaHOCTi (TpiopH-
TETHOCTIi, BArOMOCTI, 3HAYYIIOCTI), 0 € «3BAKCHUMUY,
TOOTO KiNBKICHO BUMIPIOIOTHCS 32 a0CONIOTHOIO IIKATIO0
po3mipHocTi [1].

Jlo1s1 3pydHOCTI MONabIINX MipKyBaHb BBOAUMO TaKi
MOKa3HUKU:

A4 =Y (1)o7 (1) =17+ £ (1), M

e Yi(r) — ycepentene 3Hauenns PAO yuHiB, Ha-
Oyrtux 3 i-i H/l micns ¢ (rom) il BUBYCHHS;

Y; ) — 3anaHe «HopMaruBHe» 3HaueHHA PAO 3
i-i HJ, mo koHTpomoeThesl. MoKe TOpIBHIOBATH «IIPO-
XiZHOMY» 4 Oyab-SIKOMY iHIIOMY OOIPYHTOBaHOMY Oaiy
NPUIHATOI IIKaIIY;

E; (t) — NOTPIIIHICTh JOTPUMAHHS YUHSIMH i-TO
3a/1aHoro («HOpMaTuBHOTOY) 3HaYeHHs! PAO 3 meHoi HJJ
micns ¢ (Tox) HaBYaHHS:

E () =T +0” (1)~ 7). @
Toni:
a; = (1), E(2),c Ey (), E(T) | 3)

1€ BEKTOP-PAJIOK, [0 XapaKTepH3y€e TOYHICTh 30epe-
xenHst 3HaueHHs PAO 3 i-i konTponsoBanoi HJ[ y mpo-
1[eCi HaBYaHHSL.

Honamo E; (t) y BUDAAL [8]:

E;(t)=E;(t)+g;(1), 4

ae E; (t) JeTepMiHOBaHa HEBHUIAAKOBA KOM-
noHeHTa (TpeHn) nporecy ¢opmysanus 3BH ta 3a0es-
neyeHHs 3HaxomkeHHs PAO 3 i-1 H/I y 3amanux mexax
micns ¢ (Tox) ONaHyBaHHS HEIO YUHSAMH,
€;(?) — croxacTruHa KOMIIOHEHTA, 1110 BifoOpa-

’Kae BUTAAKOBI KOJMBAHHS UM LIyMH IIPOLIECY HABYAHHS 1
po3moisieHa HopManbHO BinHocHo F; (7).

Hunamiky popmysanns PAO wepe3 3BH y mpoueci
HaBYaHHS BU3HAYA€ TaKa TPAHCTIOHOBAHA MATPHLIS:

A=||a1,a2,...,am "T (5)

Taxum ynHOM, OYJ0 OTPUMAHO MOZIENb HABYAHHS, 1€
cral pocsaraytoro PAO QikcyeTbes 3a BAKOHAHHS YMOB
Ta mpaBui [2 Ta iH.], JOTPUMaHHS SKUX JO3BOJISIE PO3-
sinatn HBII, sx GesnepepBHuii. OCKiTBKM TpoLiecH
ynpasiinas HBII € croxacTHYHUME, TO MOXHa TOBO-
putu po GesnepepBHUil BumaakoBuil mpouec [8]. Toxi
oliHOBaHHS AuHamiku Gopmysanns 3BH yuniB MoxkHa
3[1HCHIOBATH 3a JIOIOMOTOK0 €TaIbHOIO aHaIi3y KOMKHO-
ro enementa d; marpuui A. Ilpu upomy tpenn E; (t)
1 aguTHBHA TOMUJIKA ai(t BU3HAYAIOThCS OyAb-SIKUM
(yHKIIOHATBHUM MEXaHi3MOM, L0 XapaKTepusye iXHIO
HOBEIHKY Y 4aci. 3agaya MporHo3y Mosrae y BU3HAYCH-
Hi Bty QyHKUii excrpanomiuii E; (t) 1 MOMUJIKH E; (t)
Ha OCHOBI EMITIPHYHUX TaHUX. _

[lepumm etanom excTpanonsuii E; (t) € BuUOip
ontuManbHOro (insTpa (yHKUIl ekcTpamomsmii, 1o
OITUCY€E eMIipUYHUNA psi. JJis 1bOro 3MiHCHIOETHCS TIO-
nepenHe oOpoONeHHs Ta epeTBOpeHHs moka3HuKiB 3BH
JJIsL TIOAANBIIOro BUOOPY BUAY TPEHIY, 3a AOMOMOTOIO
3MIA[KYBaHHS. Ta BHUPIBHIOBAHHS EKCIEPHUMEHTAIBHUX
¢yHKuiit; Bu3HaueHHs QyHKLIN 1udepeHiaasHoro 3poc-
TaHH$, a TAaKOX (POPMAIBLHOTO UM JIOTIYHOTO aHaIli3y 0C00-
JMBOCTEH Tporecy. HacTynmHuM eTarnoM € po3paxyHOK ma-
paMeTpiB ekcTpanonsauiiHoi QyHKil.

3aBaanns Gopmysanns mozeni HBII i mporHo3ysan-
Hs1 PAO yuHIB MOXe p03B’sI3yBaTHCs 3 TO3HUILIIH MAKpOIIijI-
XO[Y, 3aCTOCOBYIOUH Pe3YJbTaTH AOCTIIKEHb [4 Ta iH.].
Opnak 1i Mozeni, 3a6e3nevyoun IporHO3yBaHHs IPYyIIo-
BHX 3aKoHOMipHOCTeH popmyBanHs 3BH, He BpaxoByIoTh
IHOMBIyalbHUX OCOONMBOCTEH THX, XTO HABUYAETHCA.
3 aHamizy KJIaCMYHUX MOJENEH Mpolecy HaBYaHHS BH-
TUTMBAE, 1[0 BOHHW HE BIAMOBINAIOTH IIii BUMO3i, 2 TOMY
HE MOXKYTh OyTH 3aCTOCOBaHI JUIsl ONTUMI3allii IiIectps-
MOBaHOTO, OpraHi3allifHOTO Ta aKTUBHOTO (Y KOHTEKCTI
OCHOBHUX MOJIO’KeHb cucteMHoro anainizy) HBIL

VY cyuacHii TICHXONOTIi CIIOCTEPIraeThes TEHACHIIIS
nepexoay 10 OiTbII AETaJbHOTO PO3MIAAY 3aKOHOMIp-
HOCTEH mpouecy HaBYaHHS Ta MpodeciiiHol miAroTOBKH
(TIIT), w0 mpu3Beno A0 HeOOXiJHOCTI BpaXyBaHHs HOTO
KOJIUBAJIBHOTO XapakKTepy 1 CTpUOKiB, BUBUCHHS BILIH-
By IHAWBIAyabHUX 3MIOHOCTEH THX, XTO HAaBYAETHCS,
CTYTEHS CKJIAZHOCTI Ta YMOB BUKOHAHHS TPEHYBAIBHOT
BOpaBu. XapakTepHuM € miaxig B. Benai, Ha3uBaHuit
HUM «TpaHc(OpMaliifHOI0 TEOpPi€I0 HABYAHHS», IO
BiJIOOpakae JiaJIcKTUYHUHN TETeNiBChKUI 3aKOH mepe-
XOJy KUIBbKiCHUMX 3MiH B siKicHi [3; 4]. CyTHICTh 1IbOTO
MiIXOMy TONSArae B TOMY, IO KOJHMBAHHS MOKa3HHUKA
SKOCTI AisIbHOCTI y mpoueci HaBuanHs i [T po3mis-
JAI0ThCS SIK 3aKOHOMIPHUE pe3yabTaT MOCIiIOBHOI 3Mi-
HH CTpareriif, TAKTUK Ta OKPEMHUX TMPHHOMIB, 3aBISKH
SIKMM BUPOOJISETHCS 1HIUBIyaNbHUN CTHIIb JiSUTBHOCTI
TUX, XTO HaB4aeThbes. lleit miaxim moOpe iMOCTPyOTH
YOTUPHU TOCTIIOBHUX cTaliii ¢opmyBaHHs Oynb-sKoi
HaBUYKy (puc. 1) [9]:

pesicum Komnencayii — nepecnioy8ants 3 KOMneHcayien —

— ONMUMANBLHO20 NepedbaueHHs — NePeosianHsL.
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tpr = Mok =t > ter

EdexTuBHiCTS HABYAIBHOI MisSUTHHOCTI

trx ik n tcr
Puc. 1. Tpaucdopmariist 3HaHb, BMiHb HABUYOK B ITPOIECi
HaBYaHHs: t, — uac, TOTPiIOHWUIA TSl OCSTHEHHS PiBHS
TIpalli y peXxXuMi KoMIIEHCaLlii; t,, — repeciiyBaHHs
3 KOMIIEHCAIII€10; {,, — ONTHMAJIBHOTO MEPENOAaIECHHS;

t. — TIEPEBIEHHs (CHHXPOHHOTO reHePaTopa)

HeoOxinHo BKka3zaru, IO mepen0ayeHHs TaKoX Ha-
3UBAIOTh PEXUMOM «CHHXPOHHOTO TEHEpaTopay», KOJIU
B TOTO, XTO HABYAETHCS, BUHHKAE CHHEPTeTHYHA BIac-
THBICTh OHJAalH mpoxnykyBatu HoBi 3BH 3a ckmamunx
cutyaniid. OcoOnuBO 1€ MPOSBISIETHCA B AiSUIBHOCTI OTe-
paTopiB CKIAJHUX CHCTEM KepyBaHHsA (30Kpema, aBia-
IMHKX), 0 CIIPOMOXKHI JIOJIATH HACHIJKH TAKUX BiJIMOB
aBial[ifHOI TEXHIKM, HEMepeN0aueHUX BiIOBITHUMH
HOPMaTHBHUMH PEKOMEHIALISIMH LIOJ0 X JONaHHSL.

YuM cKIaAHImA JISIbHICT, THM CKIIAAHIII HAaBUYKU
Ta BMiHHS, 110 HOTPiOHI /15t €EeKTUBHOTO il BUKOHAHH,
M "actimre y npoueci [1I1 BuHukae HEOOXiqHICTH 3a-
MIHU CTpaTerii i TaKTUKH MOBEAIHKH, 1 THM SCKpaBille
BUPaKCHO KOJMBABHUN XapakTep KpUBOi HaBYaHHS [9].
OpHak A7s BITHOCHO NPOCTHUX il BOHA MOXKE MaTH MO-
HOTOHHHUH XapaKTep.

3 pucyHky 1 3po3ymiJio, 1110 SKiCHI 3MiHH BiJI0yBatOTh-
sl CTpUOKAaMHU il 4ac €BOJIIOIIIT IIPOIIECY PO3BUTKY, TOO-
T0, popmyBanHs AO (3BH), o onucyeThes Tak 3BaHUMHU
S-dynxkuismu [19]. [Ipu upoMy TpHuBamicTh LUKIIB (TIe-
pioAiB) KIMBKICHUX 3MiH Ha KOXKHOMY HACTYITHOMY SIKiC-
HOMY piBHI gocsarHyTHX 3BH HEeyXuIIbHO CKOPOUYETHCSL.

[Ti3nanus 3akoHOMipHOCTEH po3BuTKY 3BH, a oTxe
i AO, 1ae MOXKJIUBICTh BCTAHOBUTU XPOHOJIOTIYHI eTanu
TXHIX 3MiH, & TAKOXK OLIHUTH AKICHUH CTaH y TIOTOYHOMY
4aci Ta po3Mi3HaTH MOXKJIMBI HACTYITHI 3MiHH. Po3po0iieH-
HsI TIPOTHO31B JIONIOMAarae BCTAHOBUTH PO3TallyBaHHs J10-
CATHYTUX mapaMeTpiB (mokasHukiB) AO Ha aKTUBHIN 4u
3racarouiid yacTuHi S-QyHKIii Ta BASHAYUTH IEPCIICKTHB-
HICTh MOJAJIBIIIOTO PO3BUTKY.

3ayBa)KMMO, 11O 3aKOHOMIpHICTH pO3BUTKY AO Mae
NepMaHEHTHHH XapakTep, Xo4a YacoBHH BiIpi30K sKic-
HOTO CTpHOKa MOXXE CIIPUIMATHUCS SIK PO3PUB S-T10AI0HOT
KpuBoi (auckpeTHicTh). Lle Brepiie BiA3HAYMIH Y CBOIX
nocnimkennsx Y. Jlapsin Ta I Mennaens, a motiM mia-
TBepauM B. Burorcekuii Ta O. IBaxHeHko.

OnHuM 3 NpUHIKIIB po3BUTKY AO € BiJIOBIIHICTH
nporao3oBaHoro HBII 3akoHy HEpiBHOMIPHOCTI 32 yMOB

Ne 2 (45) /02/2016

HOCJTIIOBHOI Ta MOETanHoi #oro 3minu. HaouHo e ysiB-
aseThest S-moaibHoI0 hopmoro po3BUTKY 3BH Ha koxHil
cramii HBII.

[Neparoriuae mporHO3yBaHHs BU3HAYAIOTH SIK MPOLIEC
OTPHMaHHS BHIEPEKYBaNbHOI iH(pOpMAalii npo AUIaK-
THYHUH 00’ €KT, 1110 30MPa€ETHCS 32 JOMOMOTOI0 HayKOBO-
OOTPYHTOBAHUX MOJIOXKEHb 1 MeTo/1iB. O0’€KTaMu BBaXa-
IOTHCSI: HaBYAJBHUN Kiac (CTyAEHTChbKa rpyma), y4eHb
(cTynmeHT), 3HAHHS, BiTHONICHHS TOIIO. MOXKITMBI HIISXH
JOCSTHEHHSI TPOTHO30BAaHOTO pe3yibrary (GopMyBaHHS
AO € MHOXXHHOIO TIMOTE3 MO0 ONTUMAIBHOCTI CIIOCO-
0iB pilllCHHS JUJAKTUYHOI 3a/a4i, KOMOIHATOPHUKY SIKHUX
3MIHACHIOE B OCOOMCTHX aKTaX MHCICHHS IIE€Aror, sKHi
3pificHIoe Oe3nocepenniit Monitopunr HBIT [13].

YMOBHO TIpo1eC POTHO3yBaHHS MOKHA YMOBHO PO3-
JIUTMTH Ha Taki etanu [14—16 Ta iH.]:

— BH3HAYEHHS MPOTHO3HUX XapakTepucTuk AO;

— 30ip Ta MiArOTOBKa JAaHUX PO JMHAMIKY 3MiH Xa-
pakrepuctuk AQO, sSiKi IPOTHO3YIOTHCS y Haci;

— BHOIp Ta OOTPYyHTYBaHHS MaTeMaTHYHOI MoOJemi
nporuHo3ysanHs PAO;

— 00poOKka CTaTMCTHYHUX NaHUX JUIS BU3HAYCHHS
HEBiIOMUX MapaMeTpiB MOl HABYCHOCTI Ta OTPUMAH-
Hsl 3JISKHOCTI, IO 3B’S13y€ 3 4acoM Xapakrepuctuku AQ,
SIK1 T UISTal0Th TIPOTHO3YBAHHIO;

— TIPOTHO3YBAaHHS;

— aHaJi3 OTPUMaHHX PE3yIbTaTIB.

[porHo3yBaHHs CTaliOHAPHOTO BHUIIAJKOBOTO TIPO-
1ecy, KopessiiiitHa (yHKI[is SKOTo BiJioMa, 3BOAUTHCS JI0
BM3HAYEHHS IepenaBanbHoi (yHKII aeskoro ¢irsrpa
W( Jjo ) ITonaroun Ha ioro Bxix npouec £;(7), Ha Bu-
X0l OTPUMYEMO TaKy BENMUHMHY 3 (t) =E; (t + At), 110
3a0e3neuye MiHIMaIbHY JHCIIEPCilo, SKa PO3MIAAAETHCS
SIK PI3HUILL MiX BETHIHHOIO [3; (t B MOMEHT 4acy ! Ta
ICTUHHOIO BEIMYMHOIO BHIAIKOBOTO IIPOIECY Ha BXOMi
E;(t+At) y MOMeHT dacy ¢ +At:

. 1 400 2 )

D;= lim —[""[Ej(t+A)-B; ()] dt = min. (5)

T—oo 21 7~

3acTOCOBYIOYH METOAM CHEKTPaIbHOTO aHami3y, Imo-

Ka)KeMo, 110 Y 3B’A3Ky 3 THM, 1[0 32 TIEPETBOPEHHS CTa-

mioHapHoi BumaakoBoi (yHKLIT HiHiHOIO cucTeMolo, ii

CIIEKTpaJibHA LIUIGHICTD TIEPEMHOXKYETHCS Ha KBagpatr
MOJYJIS YaCTOTHOI XapaKTEePUCTHKH:

Sg, (0)=| W (jo) [ Sz, (0): (6)

+o0 —i
_ Jjot _
ne Sg, = J._OO Ri(t)e dt CIEKTpaJbHa
IiTbHICTH BHMaKOBOTO mporecy E; (1), mo 38’ s13aHa re-
petBopeHHsiM JK. Dyp’e 3 foro kopemsuiiiHo QyHKLIE0
R, (v ) S o
Toni Gyne MaTi TakoX Miclie 1 Taka PiBHICTb:

Re, (£)= 5[5, (0) <" do. )
1 T —00 1
[omaemo (6) y Bursimi
S, (@) =|w(jo)]? | s/ I @)



Takum umHOM, f; MOXKHA YSABUTH, SK PE3yJILTaT
MPOXO/KEHHS TPOIECY 3i CIEKTPATbHOK MIUIBHICTIO 1,
TOOTO «O1IOTO MIYyMy» Yepe3 JaHKH, IO 3’€THaHI MOCHi-
JIOBHO Ta MAaIOTh BIAMIOBIAHI ;}MnﬂiTyﬂHo—qaCTOTHi Xapak-

. . 2
TEPUCTHKU |W(]a))| i | SEi (a)) | (puc. 2).

[ (jo)|Sg (o) =
=8g (0

Puc. 2. TlpoxomxkeHns 6inoro mymy depes
TIOCITiIOBHI JJAHKA

Binmit

|55 ()] |7 (jo)

mym

binwii 1rymMm MokHa MOJaTH y BUIVISAL TOCTIZOBHOCTI
CTaTHCTUYHO HE3ANIEKHUX IMITY/bCIB, [10 MAIOTh Ay CiBCh-
Kuit posnonin ammityn. Ilpu upomy Ha BEXOi mepoi
JIaHKH 3 XapaKTepPUCTUKOIO | Sg (a))| 3’SIBUTBCS CyMa
iMITyJIbCIB MepexifHuX QYHKIH:

+00

1 %
P(0)=2- 7] 5% (0)

WO «CIIOCTEPIrarThCs» [0 MOMEHTY 4acy = f).
Buxin nepmioi nauku B MOMEHT uacy f) + Af BusHaua-
€ThCS SK BIUIMBOM IMITYJIBCIB LIIyMy 110 MOMEHTY [ , TaK i
BILTHBOM IMITNIBCIB 3 MOMEHTY f) 0 MOMeHTY [ + Af,
pEe3yNBTaT SKOT0 HEMOXJIMBO MEepPeA0auuTH, OCKIIBKH 1
IMITYJIECH CTAaTUCTHYHO HE3aJEXHI BiJl IMIYJBCIB, IO
Manu micue 10 Zp .

TakuMm 4nHOM, MOXXHA TIEpEAOAYUTH B MOMEHT dYacy
[() Ml YaCTUHY BUXIIHOTO CUrHamy 1-i maHku B Mo-
MeHT vacy f + Af , mo MicTuTb CyMy yciX imMmymabcHIX
nepefaBalbHUX (QYHKLIH y el MOMEHT 4acy, TakuX, 110
BHUKJIMKaH1 IMITyJbCaMH LIyMY, SIKi MaJIi MiCII€ 10 MOMEH-
Ty #p . JI1s 1160TO 3a IOMOMOTOKO NIEPENABATLHOT (PyHKILi
CHCTEeMH HEOOXiZHO «3PYLINTH» MepefaBaibHi (QYHKLIT
BITIBO Ha OCi [ Ha BEIMYMHY NONepe/LKeHHs Af , 3po0uB-
I 1X pIBHUMH HYJIIO AJI1 MOMEHTIB 4acy, 1[0 IepeayBain
BIUIMBY IMIYJBCIB, SKi X BUKIUKand. OCKiINbKH Ma€e BH-
KOHYyBarHcs yMoBa (i3uuHoOi 301HCHEHHOCTI, TO CHCTEMa
He MOJKE pearyBaTH Ha BIUIMB paHillle, HiK BiH BIUIMHYB
Ha Hei. Toni iMmynbcHY mepefaBanbHy (YHKIIIO CHUCTe-
MH, IO 3iCHIOE IPOTHO3YBaHHS (puc. 3), IOAAEMO TaK:

v(t)=y(t+4t), t>1p=0
v(t)=0, t<ty=0

e/ dp, 9)

(10)

V(1) = Y(tt+AL)

At
Puc. 3. ImnynscHa nepexinHa QpyHKIisS TPOTHO3HOI cUCTEMI

&
PAS

[lepenaBanpHa (QyHKUis, MO BiANOBimae QyHKMIi
u(z) Oyne MaTé TaKWi BUIIIS:

V(ja))zf(joy(t+zlt)-e_jmdt. (11)

Toni, BIATIOBIIHO 10 PUCYHKY 2, MAEMO:

V(ja)): |SZ (m)|W(]a)) (12)

3BIAKH .

W (jo)= V/(—f”’) (13)
| SE, (o)]

€ TIepeaBaabHOI0 QYHKIIEI0 QinbTpa, 0 NPOTHO3YE
CTalliOHAPHUH BUIAAKOBHH MpoOLEC 3 MiHIMAIBHOIO JIUC-
HEPCi€ro, sIKa IOPIBHIOE

D:[E,.(Hm)—é,.(mm)f: Yy (e)dr- (14)

TakuM YMHOM, NPOTHO3HE 3HAYCHHS MOKA3HHKIB
npouecy ¢opmysanns AO Oyne popmyBarucs 3a nomo-
MOTOIO0 CXEMH, IO TOIAHO Ha PUCYHKY 4.

|7 (jo)l

Puc. 4. BcTaHOBJICHHS IPOTHO3HOTO 3HAYCHHS TOKA3HHKIB
nporiecy GpopMyBaHHS aKaJIeMiqHOI 001apOBaHOCTI

Hexaii kopensuiiiHa QyHKIis BUMAIKOBOTO MPOLECY
E; (t) OIHCYETHCS TAKUM BHPA30M:
R(T)zD(El-)-e_a|T|~cos,Br. (15)

Toni cnekTpalibHa MITBHICTB, 3TiAHO 3 BUpa3oM (6),
BH3HAYUTHCS TAKUM YHHOM:

Sg,(0)= J'j;fD(El) L fre /T dr =

JjBr | —ipt
=D(E,-)f_+:§e‘“‘f‘-%-e‘f‘”drz -
1 1
=a-D(E;)- +
(£:) a2+(a)+ﬁ)2 a2+(a)—ﬂ)2
abo

1
X[w—(—ﬂ+ja)]-[w+(—ﬂ+ja)}
1

X[w—(ﬂ+ja)]-[a)—(ﬂ—ja)].

a7n (17
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UssTra t4 Jussroll odausaie] vsuius syl
Tlpu upoMy
v(jo)=|5 (0)|-
J2aD(E)-(0- WP+ 47
[o-(p+ia) [ Lo-(B+ja)]
e | 5 )

2p o-(-p+ja) ¥
p-i(a? 47 -a|
o-(B+ja)

BpaxoBytoun, 110 iHTErpan BUMISLY
]l pto0 A
2r° " p-1

ey = 4e/M,

3actocoByeMo (9) i oTpumyemo:

PO T opdo=DXED

x{{ﬁ +J'(W _ aj ) ej(—ﬂﬂ'a)f} n

k)

3anncy10q1/1 nepemey byHKLIIO U (l‘) 4 (l‘ + At )

3a ¢ > (), BignosinHo 10 (11), 3HaxoaUMO:

2aD(E

V(jo)= J.:r:je_jmu(t)dt :J'_Jr:je_jmy (¢+4t)dt :—J2,b’i) x

poi(Net v -a)

o-(-p+ ja)

ﬂ—j(J;7:EE—aj

o-(B+ja)

« /B

N ej(ﬁ+ja)At .

Mauni, BigmosigHo 10 Bupasy (13), maemo:

(o) 5 -

=g {cosﬂAt +hk—— Tijo+1

T2J&)+]

ﬁAt}

Ne 2 (45) /02/2016

T, = \/a2+ﬂ2—a :
a\/a2 +ﬂ2 —(az +ﬂ2)
TZZ;; a\/a2+,b’2—(a2+ﬂ2)
a\/a2+,b’2 k= ,B\/a2+,82

[IporHo3He 3Ha4eHHS MOKa3HUKIB IpoLecy Oyae npu
boMy opMmyBaTHUCA TaK, 5K 1€ TIOAAHO Ha PUCYHKY 5.

cos Bt
(18) ,
Ei(1) oo || E;(t+At)
sin ﬁAtM
TZ‘]'(D +1
(19) Puc. 5. Cxema ¢inbrpa, 10 NPOTHO3YE IPOLEC

3 KOpeTIiiHoI0 (yHKIie Bumy (20)

Skmo B — 0, T0 OTpI/IMy€M0 nepeaBaibHy byHK-

i W( ]a)) —y ¢ %4t Jlunamixy y waci miei dyHkrii
T0/IaHO Ha PUCYHKY 6.

(20)

Puc. 6. HopmoBana xopensuiiiHa GpyHKIis

BusHaunmo TpH Jkepena MOMUIIOK TPOTHO3YBaHHS.
1. HasiBHiCTH MOXHOKH, 1110 BUKPHUBJISE CTIOCTEPEXKEH]
(21) Ta mporHo3Hi 3Ha4eHHs npouecy popmyBanHi AO y4HiB.
2. HenmpaBunpHuii  BuOip MaTeMaTHYHOI Mopeni
npouecy hopmysanns AO, 30kpeMa HOro AeTepMiHOBa-

HOI OCHOBH.
[Toxubka mporHo3y:
:| E;(t)-E;j(t+4t) | (23)
(22) (opMyeThCs, 3TiTHO 31 cXeMor, IO ToAaHa Ha

PHUCYHKY 7.
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&

|

PoO3KH IPOrHO30BaHHX
3HAa4YCHb MPOLECY

)

| IToxnbka mporHo3y |

Puc. 7. Cxema hopMyBaHHS TOXHOOK IIPOTHO3Y
aKaJIeMiYHOi YCTIIITHOCTI

3. 3mina xapaktepy nepebiry mpouecy MOPIiBHSIHO 3
BUXIJHUMHM Ha iHTEpBaJlax CIIOCTEPEKECHHS Ta yIepea-
KEHHSL.

Ilepeniueni 3acobu 60poTHOM 3 TEpIINM 13 KEepen
TIOMMJIOK € OUIBII JOCTI/PKCHUMH 1 TAKAUMH, IO YCIIITHO
3aCTOCOBYIOTBCHL.

Hpyre kepeno MOMHJIOK HE JO03BOJSE OTPUMATH
TOYHUH TIPOTHO3, HE3aJEXKHO Bifl TOYHOCTI OOUHCIICHD.
TonorHuit 3aci6 6OPOTHOM 3 HUM — 1€ 3aTy4EHHS JIOCBI/I-
YEHUX TIe/IaroriB JJisi BAPOOICHHS MaTeMaTHYHOT MO
NPOTHO3YBaHHS, & TAKOXK MPOBEACHHS JOTIYHOTO aHAIli3Y
fioro pesynsrariB. Tomi NpOrHO3yBaHHS HEOOXiTHO PO3-
DISIATH SIK 3a7a9y Po3Ii3HaBaHHS BUAY JEeTepPMiHOBAHOT
oCHOBM Tiporiecy. st T po3B’si3aHHS OOMPAETHCS CHC-
Tema o3Hak [] = ( P1> P2, Py ), O XapaKTepHusye
CTYHiHb BiIMOBIAHOCTI MPOOHOI aHamiTHYHOI (yHKLI],
ska Oynma oOpaHa Jisl MPOTHO3YBaHHS, PeabHIUM CTaTHC-
THYHUM JaHuM. Lls npoOna QyHKUis Mae BiamoBimatw
MEeBHUM BHUMOTaM: TO-TepIle, MaTH MOBHOTY, TOOTO J10-
3BOJISITU 3 JIOCTATHHOIO BIIEBHEHICTIO PO3Mi3HABATH BHU[

nerepMminoBaHoi ocHoBu HBII; OyTu iHBapiaHTHOIO CTO-
COBHO KOE(IIiEHTIB i MOMMJIOK, 1[0 MArOTh OyTH BH3HA-
YeHi, TOOTO PIllIEHHS MO0 BUAY ACTEPMiHOBAHOI OCHOBH
nporecy MpUitMaeThes Ha OCHOBI cuctemu o3Hak [/ i Mae
He OyTH CTaTUCTUYHO 3aJI€KHUM Bijl KOe(illieHTIB 1 OXHU-
0ok; mo-apyre, Oyt iHpopMaTHBHOW, TOOTO cuctema [1
Ma€ OXOILTIOBATH JIMIIIE Ti O3HAKH, IO CYTTEBO CIIPUSIOTH
PO3Mi3HABAHHIO BUJTY JICTEPMIHOBAHOI OCHOBH MPOIIECY.

CrexTpanbHi IIIBHOCTI MPOOHUX (YHKIIN 1 Bigmo-
BiIHMX HUM ONTHMAaJbHHUX MPOTHO3HHUX (QIIBTPIB MOAAHO
B Ta0nui 1.

Hebe3neunum € mpeme pKEpeno MOMUIIOK, 3yMOB-
nene 3MiHamu y HBII cTocOBHO BHXiJHOI, HaBiTb, Ipa-
BUJILHO 00paHO1 MOJIEII, a/1Ke JIesKi yYHI MArOTh SICKPABO
BupaxxeHy AO i MOTHBAIIIIO 10 HABYAHHS, [II0 HE MOXE HE
BifloOpaxkaTcsl Ha pe3yAbTaTUBHOCTI. binbim edexTus-
HUM 32c000M OOPOTHOU 3 TAaKMMU MOMUIIKAMHU € JIOCBIJI
JIOCITIIHUKA-TIE/Iarora Ta PeryIspHUi KOHTPOJIb.

Skwo nomunka A; > g;, TO 3aa4a NPOrHO3yBaHHsI
BUHUKAE 3HOBY 3 TAKUMH BUXIJTHUMU JJAHUMHU:

0 =| E;(1) E{(2),.... By (1), By (r+00)+0,, .|, 24)

TOOTO MaEMO TaK 3BaHy HPOTHO3HY MOJEINb, 110 BUB-
YaETHCS.

Sxuo Ai < &;, 1o mporso3 PAO e Biporigaum i
3MIHCHIOETBCS 3 OYIb-SKOK TOYHICTIO, IO 33Ja€ThCS 3a-
30aJI€eTib.

Mopenb, o po3podieHa, MOKe «He CIpaLOBaTH» y
curyartisix, ko HBII we € cramionapanm. Toxi, 30epira-
104U TY K TIOCHiIOBHICTh MipKyBaHb, HEOOX1THO 3aCTOCY-
BaTu Ayis npornosyBanHs PAO Bxe ¢instp Kanmana, mo
CrieLiaNbHO NPU3HAYCHHUH TS aHANi3y Ta IPOTHO3Y Xapak-
TEPUCTUK HECTal[iOHAPHUX BHUIAAKOBHUX mpouecis [17; 20].

Tabnuys 1

3HaveHHS CMeKTPAIBHHX IIITbHOCTEH BHIIAJKOBHX NpoLeciB
i BiAmoBinHKUX onTUMaNbHUX QyHKUIH (GiabTpiB

Sg, (o) W (jo)
1 2
Const 0
M—D(E’) e—aAt
@’ +o’
2-D(E;) ! + ! cos,B-At+kM-sinﬂAt oA
a2+(a)+,8)2 a2+(a)—ﬂ)2 Tyjo+1
_
<1+w2)2 k-(Tjo+1)
1 _4t
I1+0? [k(ﬁ””)}'e V2

19
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DT r possiInl 050y sai0l vsudnsTys

Skmo sk pobutbca cmpoba mporHozyBaHHs PAO
YYHIB 3 ICKpaBo BUpaxkeHot0 AO un Ha (QiHiHIA AUTAHLI
KOXKHOTO eramy S-mofibHoi ¢yHkuii ¢popmysanus 3BH,
TO BOHa 100pe anpoKCUMY€eThes rimepOonoro [9 Ta iH.].

TakuMm yMHOM, Ha OCHOBI OTPUMAHUX 1 MOIAHUX Y il
CTaTTi HOBHX HAayKOBHX pe3yNbTaTiB, BApTO 3rajiaTH Ha-
CTYMHI CYTTEBI IOJOKEHHSL.

3. Bu3HaueHo 3HAYYLIICTh MOJETIOBaHHS, 0COOIUBO
nporHosHoro y HBIT.

4. TlpoBeneHo NOPiBHANBHUE aHaNI3 Cy4acHHX Ieaa-
TOTTYHUX MOJIENIEH, 3 IKOTO BUTIIUBAE, 110 HEMOMKITHBO AJIS
notped ITUIAKTUKH 00paTH OAHY YHiBepcalbHYy MOJEb,
TOMY 3aJI€XKHO BiJl IILJIEH, 1110 MEPeCIiy0ThCs Y MPOIIECi
JIOCITiJKEHB, HEOOXiJTHO 00paTH aJeKBaTHY 1M MOJICIb.

5. Ipouec popmyBanns PAO y4HIB uepe3 NeBHi 10-
ka3nuku 3BH onucano S-mopibHoI0 QyHKIiE, SIKa BiTO-
Opaxae nianexktudHi nmepexoqu skicHux PAO B kiNbKicH,
a TAKOXK BH3HAYAE BIAMOBIIHI €TAM Ta CTamil.

6. Posrnsinaroun HBII, sik Ge3nepepBHO cTanioHapHUi
3aIpONOHOBAHO TEOPETHYHY MOJENb IporHo3yBaHHs PAO,
1[0 BPaxoBYy€ TPEHJ LbOTO MPOLECY Ta MOXIIMBY TIOMUJIIKY.

7. JleCKpUITHBHO PO3IISHYTO XapaKTep MOMKIMBUX
HOMUJIOK HporHo3yBanHs PAO Ta 3ampomnoHOBaHO peko-
MEHIAIIT 010 iX YCYHEHHSI.

8. IMomanemn mociipkeHHs HeoOXiMHO 3A1HCHIOBA-
TH Y HanpsiMax OTPUMaHHS eMITipu4HOi iHopmarii ams
noOyI0BM €KCIIEPUMEHTANbHOI MOl MPOTHO3YBaHHS
PAO yumnis.
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