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1 CyTHicTh MeTOA0JIOTII T0CTiKEeHHS
Bynp-sike mociikeHHS MpPHITyCKAae TEBHY OpraHi3amiio [isUIbHOCTI.
Oco0nHBY poJIb y ILOMY Bif[irpae METO0JIOT IS,

MeTtomonoriss — Ie JIoTiYHa OpraHi3amisi JisUTbHOCTI JIFOAWUHY, 110
moJisira€ 'y BU3HAYEHHI IIed 1 mpeaMera JOCHIHKeHb, MiAXOMIB i
OpIEHTHPIB WOTO NMPOBEACHHS, BUOOPI 3ac00IB 1 METOIB, 110 BU3HAYAIOTh
HalKpamui pe3ybTar.

OCHOBHMMH  CKJIaJOBUMH  METOJOJIOTIl  JOCHI/KEHHS  COLiaNbHO-
C€KOHOMIYHHMX TIPOIIECIB €:

1. BusnaueHHs 00'ekra i mpeMera JT0CIiHKSHHS.

OO0'exTOM OCTIIKEHHS B 3araJiIbHOMY 3HAaU€HHI BUCTYIA€

YacTUHAa OO'€KTHBHOI pPEaNbHOCTI, TO sBUIIE (IPOLEC), SKE MiCTHTh
MpOTHPIYYSL i TOpoKYye pobIeMHy cuTyanito. TakuM YHMHOM, 00'€KTOM
JOCITIJDKEHHSI € CHUCTEMa KepyBaHHSI, 110 CTABUTHCS JI0 KJIACy COI[ialibHO-
€KOHOMIYHHX CHCTEM, a TAKOXK MPOIECH, IO BiIOYBAIOTHCS B Hiif.
[IpenmMeT mociipPKeHHsT — 1€ TI HAWOLIbII 3HAYUMI

3 MOIJISAAY NPAKTUKH W Teopil BJIACTHUBOCTI, CTOPOHH, OCOOJIMBOCTI
00'exTa, AKi M UIsATal0Th BUBYeHHIO. Hanmpukiam,

JOCTIIKYIOUH COLIabHO-€KOHOMIYHI IPOIIECH, Y AKOCTI

o0'exTa JOCHIIHUK ~ MAa€ COIIaTbHO — EKOHOMIYHY CHUCTEMY
(opranizauiro), a IpeIMETOM BUCTYHAIOTh Ti a0 iHII

il cTOpOHH, IPOLIECH, CTAHU 3aJIEKHO Bifl IPAKTUYHOI MOTPEOH KepyBaHHS
i coliajbHO SKOHOMIYHOT'O IJIaHYBaHHSI.

[Ipeamer OoOCHiKEHHS JUKTYETbCS MPOOJIEMHOIO CHUTYalli€r, MI0
BUHHUKA€ B CHCTEMi KepyBaHHSA, TOOTO HEOOXiAHICTIO MiHiIMi3yBaTtu abo
MOJI0JIATH JIEAKE IPOTHUPIYYSL.



[Ipobiema — 1€ peanpbHE TPOTHPIUUSA, IO BHUMAra€ CBOTO JO3BOIY.
QDyHKIIOHYBaHHSI CUCTEMH XapaKTEePH3YETHCS OE3Udi0 Pi3HOMaHITHUX
npoOJjeM: MPOTUPIYYS MDK CTpATeri€l0 W TaKTUKOI KEpyBaHHS, MiX
YMOBaMH PUHKY H MOKIMBOCTSIMH (ipMH, MiX KBaJTi(iKalli€lo mepcoHany
1 moTpebaMy B iHHOBAITISAX Ta iH.

2. Bu3Ha4eHHs MeTH i 3aBaHb JOC/i>KEHHSI.

Line nociimkeHHs — 1€ 3arajbHa HOro CIPSAMOBAHICTh HA KIHIEBUI
pesymbrar. Llimb € OCHOBOIO pO3Mi3HABaHHA I BHOOpPY mpoOIeM
JOCIIDKEHHSL.

Metu AoCHimKEeHHS MOXYThb OyTH TOTOYHMMH H MEPCHEKTHBHUMH,
3arajJbHUMU ¥ JIOKaJIbHUMH, TOCTIHHHUMH ¥ €30 INYHUMH.

3aBIaHHA OOCTIUKEHHS — 1€ Te€, 10 BHMara€ po3B'3Ky B MpoIeci
JOCHIKEHHS, TUTAaHHS, Ha sIKI TIOBUHEH OYTH OTpHMaHa BiJIIIOBiJb.
3aBIaHHA € KOHKPETH3AII€I0 METH.

3. Ilinxoau K0 KOCTiNKEHHS.

[ligxim — 1e BUXimHA MO3UILsS, PaKypc IOCTIKEHHS, SIKUU BHU3HAYAE
HOTO CIPSIMOBAHICTh BIHOCHO

metu. [ligxonn OyBarOTh HACTYITHUMH.

1. CucremMHMIT — ypaxoBy€e MaKCHMalIbHY KiJBKICTh acIeKTiB TIPOOIeMHI
B IXHROMY B3a€MO3B'SI3KY ¥ IIUTICHOCTi, BU3HA4Ya€e XapakTep 3B'3KYy MiX
aCTeKTaMH 1 IX XapaKTepPUCTHUKAMH.

2. AcniekTHUIl — 11e BUOIp OfHI€T rpaHi, aclieKTy MPOOIIEMH 10 SKOMY-
HeOyb TPUHIMITY, BPaxOBYIOUM 1 aKTyalbHICTH ab0  pecypcH,
BUJIICHI Ha JOCHipKeHHs. Tak, mpoOjieMa IHHOBAIliHHOTO PO3BUTKY

oprasizamii MoOXXe  MaTH €KOHOMIYHHMM  acCIIeKT, COIUaJIbHO-
IICUXOJIOTTYHHUH, TEXHOIOTTYHUH 1 T.]I.
3. KonnenryanbHuii — 3acHOBaHMN Ha MOMEPETHHOMY IMPOPOOICHHI

KOHIIENIT JTOCII/PKEHHS, TOOTO KOMIUIEKCY KJIFOYOBHX IOJIOKEHbB, IO
BU3HAYAIOTh 3araJIbHUM HAMPSMOK JOCIIKEHHS.

4. Emnipuynuii — 0a3yeTbCs Ha JOCBifi, TOOTO Ha HarpoMajpKEHHI
JOCBIZIUCHUX JaHUX Y sIKiii-HeOynb MpenMeTHIH o0nacTi, i HACTYITHOMY
JIOTIYHOMY BHCHOBKY Ha OCHOBI ITHX JIaHUX.

5. llparmMaTuyHMii — OpIEHTOBaHMI Ha OAEP)KaHHA HaWOIMKIOTO
pe3yibraty. Hanpukias, 3HW)KEHHS PU3HMKY NPH BUXOJI OpraHizaiii Ha
PHUHOK.

6. HaykoBuii — BHKODHUCTOBYETHCS HAyKOBa I[IOCTAaHOBKA Lijiel

JOCITI/PKEHHSI I HAYKOBHH arapat Horo MpoBeICHH.
4. OpieHTHpH 1 OOMEKEHHS.



OpieaTupu i 0OMEKECHHS TO3BOJISIIOTH MPOBOIUTH JOCITIIKESHHS OlIBIII
mijecnpsiMoBano. BoHm OyBatoTb TBepmi W M'ski, saBHI abo
nependadyBaHi, HesIBHI i1 HerepenoayueHi.

5. 3aco0y ¥ MeTo/Iu TOCIIPKCHHS (IUB. OCTAHHE TUTAHHS TEMH).

2 IlpuHuuny i mpoodaemMa X0CTiIKeHHSI

[Ipuy mnpoBeaeHHi AOCHIAKEHHS BaKJIMBO BPaxOBYBaTH OCHOBHI
METOOJIOTIYHI IPHHITHAITH.

1. IlpuHIUn TpPOTHPIYYS — MpodiieMa — I 3aBKIW MPOTHPITIS MiX
0a)KaHUM 1 MOKJIMBUM, BiJOMHUM 1 IIYKaHHUM.

2. [lpyHIMT OWiHKA — OYAb-sIKi MOJi1, SBUIIA, TPOTHPIUUS OLIHIOIOTHCS
3a KPUTEPIsIMHA BKIIMBOCTI, aKTyaJTbHOCTI, CKJIaTHOCTI, 3B'A3KH 3 1HITUMHI
SIBUIIIAMH.

3. IlpuHUOMO po3Mi3HABaHHS — TOJATa€ B HEOOXITHOCTI OTOTOKHEHHS,
MOPIBHIHHS, BU3HAYCHHS KJIACy SIBUILA, IPUHAIEKHOCTI HOTro 10 MeBHOI
TUTIOJIOTIYHOT TPYIIH.

Peamizaniis ~ METOJOJOTIYHMX  MPHHIUIB HA  MPAKTHII
JoTIoMarae 3HaMTH HalOimbinl edeKTUBHUN BapiaHT TMPOBEICHHS
TOCTIDKEHHS 1 HOTO MiJIECTIPSMOBAHOTO 3/iICHEHHSI.

B ocHoBi Oyb-s1K0i AOCHIAHAIBKOT AisTBHOCTI JIeXKHTH mpobiiema. Came
BOHA BU3HAUYa€ 3aCO0M, METOJAHW, MiAXOAH, TlependadyBaHi pe3ysbTaTH,
OpIEHTHPH i 0OMEXEHHsI, TOOTO BCIO CYKYITHICTh CKJIAJOBUX METOJIOJIOTI{
JOCIIIJDKEHHS.

[IpoGiieMa — 11 TPOTHPIYYS, PO3B'SI30K SKOIO BUMAra€ CTBOPEHHS
HOBHX METOJIB BUBUECHHS, MOLIYKY HOBUX MiAXOiB, BULIYKYBaHHS HOBHX
3acobiB 1 pecypciB. IIpobmema  3aBkau  XapaKTepHU3YEThCA
HEBU3HAYEHICTIO.

JlocnimiHUKOBI CIlif BiApi3HATH mnpoOneMy Bix 3aBaaHHs. OCHOBHa
BIIMIHHICTh IIMX KaTETOpil MOJISATaE B TOMY, IIIO 3aBJaHHS 3aBXIH Mae
THUTIOBI CXEMH, AITOPHTM pO3BSI3KY, a MpoOiieMa BUMarae ixXHbBOTO
CTBOPEHHS 3 eJeMEHTaMU HOBHUX, HEBINIOMUX paHimie 3MiH. Po3B'si30k
npo0JeMHu 3aBKIU BUMAarae TBOPUUX 3yCHIIb.

VYci npobnemu 3aleXHO BiJ TIIMOMHHM iX Mi3HAHHS PO3AUISIIOTH Ha TPH
KJIACH:

1. JloGpe ctpykTypoBaHi abo0 KibKicHO copMyiboBaHi mpoOnemu. Y
TakuX Mpo0JieMax iCTOTHI 3aJIe)KHOCTI 3'ICOBaHI HACTUILKM JOOpE, IO
BOHH MOXYTh OyTH BUpaXEHI B YUCIaX i CHMBOJAx, IO OJEPXKYIOTb,
3pEIITOI0, YNCEIIbHI OLIHKH.



2. HectpykrypoBaHi abo sikicHO BupaxeHi mpobmemu. Taki mpobiemu
MICTATh JIMIIIE OMHC HAMBAXKIHMBIMINX PECypCiB, 03HAK 1 XapaKTEpUCTHK,
KUIBKICHI 3aJI€KHOCTI MK SIKMMH 30BCIM HEBIOMI.

3. CnabocTpykTypupoBaHHbie a0 3MimaHi mpobsemMu. MicTarTh i
KUTBbKICHI, 1 SKICHI eJeMeHTH, NMPUYOMY MaJoBioMi W HeBH3HaudeHI
CTOPOHU TPOOIEeMH MalOTh TEH/ICHITIIO TOMiHYBaTH.

Po3pizHsaloTe Takok TpoONeMH HEpO3BUHEHI (mpeampolsiemsbl) i
PO3BHHEHI.

Hepo3zsureHi mpobieMu XapaKTepu3yIOThCSI HACTYITHUME PHUCAMH:

1) BoHM BUHUKIIU Ha 0a3i EBHOI TEOPii, KOHIIETIIIIT,

2) 11 BaXKKi, HECTaHIAPTHI 3aBJIaHHS;

3) ixHIH pO3B'I30K CHOPSIMOBAHWK HA  YCYHEHHS BHHHKIOTO B
Mi3HAHHI TPOTUPIYYS;

4) msXu BUpilIEHHS TPoOIeMHU HEBIZOM.

PozBuHEHI mpoOeMu MarOTh OUTBIII-MEHIII KOHKPETHI BKa31BKU Ha IIISAXY
iX pO3B'SI3KY.

IcHyroTh TIeBHI TpyAHOII Yy BHsBICHHI mnpoOneM. Lle npudHATTS
CUMIITOMIB 3a TpoOiieMy, yHepemKeHy AYMKY Ipo MPHYUHHE TPOOIeMH,
MIOTJISIT Ha TIPoONieMy 3 OOJIIKOM TUTBKH OJHOTO acIeKTy, iTHOPYBaHHS
TOT0, SIK MpodeMa

CIPUHUMAETHCS B PI3HUX YaCTHHAX COLIATbHO-CKOHOMIYHOT

CHCTEMH, 1 1H.

3 morIsay MEeTOMOJIOTIi JOCTiKEeHb MpoOJieMi MpPUTAMaHHO HACTYIIHI
napameTpH:

1. SIxicTh mpoOiemMu.

2. Buznauenns npoOiemu.

3. IloctanoBKa MpoOIeMH.

PosriissHeMo foKITajHile JaHi mapaMeTpH.

SAxicte mpobnemu — 1e 11 peaNbHICTh, AKTYaJIbHICTh, MOXIIMBICTh
PO3B'SI3Ky, Iepe0adyBaHuN PE3yIbTaT.

BusHaueHHs 1 po3mi3HaBaHHS MPOOJIEMH SIK TIpeAMETa JOCIHiKEHHS
BUMarae BUKOHaHHs 037114l OCIiIOBHUX OTeparlliii.

1. ®opmymtoBaHHSA NPOOIEMH, Y SKE BXOANUTH:

BOIPOIICHNE — MOCTAHOBKA IMUTAHHS JIOCIIJDKCHHS;

KOHTpaIuKLis — (ikcalist IpOTUPIvYs, 110 JEXKHUTh B OCHOBI Ipo0ieMuy;
(uHUTH3AIMA — ONKC Iepe0auyBaHOrO Pe3ybTary.



2. IloGymoBa mpobiemMu, y SIKy BKIIOYEHi: cTparudikamias —
PO3IICIUICHHS, JEKOMITO3HITiSI TTPOOIeMH Ha IMiIMATAHHS; KOMITO3HIIIS —
yrpyHoOBaHHA i BU3HAYCHHS MOCIiJOBHOCTI PO3B'A3KY HiAMUTAHHS;

JIOKamizaimiss — OOMEXKEHHS TOJii BHBUYCHHS BIAIMOBIAHO 10 TOTPEO
JIOCJIIPKEHHS,;
BapuaHTU(UKAIUS — 3a0e3MeUeHHS MOXKIMBOCTI 3aMiHH  OJHOTO

MUTAHHS HIIUM 1 TIOIIYK aJbTEPHATHBH IJISl BCiX €JIEMEHTIB MPOOJIEMH.

3. Ominka mpoGnemMu, y Ky BXOAHTH: KOAW(IKaiiss — BUSBICHHSA BCiX
YMOB, HEOOXITHUX [UIsI PO3B'A3KY MPOOIEMH, BKIIOYAIOYA METO/H,
3aco0M, METOJUKH (BUIUTUTH Yac Ui 3aHATh, 3a0€3MeUnTH JiTeparypy,
3a0€3MeYNTH TPILIMH);

IHBEHTapu3allig — TepeBipKa HAIBHUX MOXKIIMBOCTEH ( € JiTepaTypa, aje
Hemae (iHaHCiB);

KOTHUUKAMA  —  BUSBJIGHHS  CTYNEHS  MpoOJeMaTU4HOCTI,
CHIBBiTHOIIIEHHS] BiJJOMOTO i HeBimoMmoro B Tik iHdopMarii, AKy
HeOOXiTHO BUKOPHCTOBYBATH MPH JOCTI/HKEHH] (SKIIO € MOXJIUBICTh, Y1
Oyzae OakaHHs

yamTi);

YHOOMIOHEHHS — 3HAXOKEHHS BHUPINICHHX MPoOOJIeM aHaIOTidHO
PO3B'3yBaHOi;

KBaJTiQiKallist — BiJIHECEHHS MPOOJIEMH JIO TIEBHOTO THITY.

4. OOrpyHTyBaHHS NPOOJIEMH, Y SIKE BKIIOUYCHI:

CKCIIO3UIlil — YCTAHOBJICHHS IIHHICHUX, 3MICT IJCHTUYHHMX 3B'S3KiB
JIaHOT TTPOOJIEMH 3 HIIUMU;

aKTyalizallis — MPUBEJCHHS JI0OBOJIIB HA KOPUCTh PEATBHOCTI MPoOIIeMHu,
1 HOCTaHOBKH U PO3B'SI3KY;

KOMIIPOMETaIlisi — BHCYBaHHS 3arepeyeHb IPOTH MPOOIIEMH;
JeMOHCTpaIlisi — 00'€KTUBHUI CHHTE3 pe3yJIbTaTiB, OTPUMAHHUX Ha CTaii
aKTyaizamii # KoMImpomMeTarii.

5. I[lozHaueHHs pobaeMu. Y HhOTO BKIFOUAETHCS:

eKCIUTIKAIisl TOHATh — TepeKiaj MpoOJeMH Ha IHINWH HaykoBHH abo
MPUPOAHIO MOBY; NIEPEKOTYBaHHS! BUKOPUCTOBYBaHOI iH(opMarlii;
WHTUMU3AHsA — BHOIP CIIOBECHOI HIOAHCUPOBKH, BUPAXEHHS MPOOJIEMH
i HaOip TOHATH, 110 HAHOLIbIIIE TOYHO (IKCYIOTH T 3MICT.

Sk mpaBUIIO, TAKUH MOPSAIOK il € TUIIOBUM AJISl BU3HAUYEHHS IPOOIEeMHU.
OnHak TOCHIZOBHICTh 1 HAasBHICTh YCiX HaBEJACHUX OINEpaliii MOXYTb
OyTH 3MIHEHI 3aJIeXKHO Bifl OCBiAYy i KBasi(hikaiii JOCiTHHKA.



IlocranoBka mpobmeMu Mae KijdbKa piBHIB, SKi 0arato B YoMy
00yMOBJIeHI K TTPOQecioHai3MOM JIOCITITHUKA, TaK 1 CKIAIHICTIO camMoi
npodaeMu. Tak, MOXXHa BUAIIUTH IHTYITUBHHIA PiBEHb, TOCTAHOBKY
npobjeMH BiANOBIAHO A0 NPUHHATHUX TMpaBwWi, OOpPOOKYy mpobiemu
BIJIITOBITHO JI0 ITUISIMH ¥ CTpaTeTi€lo opraHizarii i iH.

Opnaak it e(eKTHBHOI MOCTAHOBKH MNPOOJIEMH CIi AOTPUMYBATHCS
HACTYITHUX BUMOT:
1. Koncraramist Hachmiaky. KoHcTaryeTrbes Te, M0 HEBIpHO, a HE YOMY
HEBipHO.
2. ®okycyBaHHS Ha BiIMIHHOCTI TUM 4acoM, IO €, i THM, IO TOBUHHE
Oytu. Ll BiAMiHHICTB siBNisie cOOOI0 3MiHY a0O BiIXWJICHHS BiJ HOPMH,
CTaH/APTY.
3. Bumipnicth npobnemu. Hackinbku BaximBa mpo0siemMa B aOCOIOTHUX
1 BIIHOCHHMX BEIMYUHAX (HANPUKIIAA, OOCSTr 3ary0JIeHOro podoyoro yacy
abo Tpoieii ado sIK BOHa MO3HAYAETHCS HA COIMIaTbHO-TICHXOIOTIIHOMY
KJIIMaTi B KOJICKTHBI ).
4. Tounicth popmymroBanHs. M30eraHne ABOZHAYHUX KaTETOPIiM.
[TocraHoBka mpoOnaemMu He MOBWHHA BiJIMOBIIAaTH BCIM BHMOTaM, OJHAK
YiM OiTBIINM KPHUTEPisiM BOHA BiATIOBIZA€, TEM TOYHIIIE BOHA CTAE.
3 Po3po0Oka TinoTe3u i KOHIEMIIIT A0CTIKSHHS

[TpakTH4HO 3aBKAM HA TIOYATKY MPOLIECY JAOCIHIPKEHHS BHCYBAETHCS
NPUITYIIEHHS [P0 HOTO pe3yJIbTaTH, TiroTe3a.
SAx6u y cBOil poOOTI TOCTITHUKN HE KOPUCTYBAJHCS MPHUITYIICHHSIMH, TO
BOHHM TiepeTBOprIIHcs O y 30upadiB (akTiB, y peecTpaTopiB MOil.
linore3a — e noTpeOyrove MepeBipKy i JTOBEICHHS MPUIYIIEHHS IPO

NPUYUHY, SKa BHUKIMKAE TEBHUI HACTIJIOK, TIPO CTPYKTypY
JOCHIPKYBaHUX O0'€KTIB 1 XapakTepi BHYTPIIIHIX 1 30BHIMIHIX 3B'S3KiB
CTPYKTYPHHX eJIeMEHTIB. [imoTre3a — 1€ TaKkoXX IMOBIPHICHE 3HAaHHS,
MOSICHEHHS, PO3YMiHHA — BapiaHT TMOSCHEHHS 3a HEIOCTaTHOCTI
iHpOpMaIii.

He Oynp-sike mpuIylieHHs Ha3MBAIOTh TiMOTE3010, a JIUIIE TPUITYIIECHHS,
3aCHOBaHE Ha 3HAHHI, Y pe3yJbTaTi YOTO BUCYBAETHCS L€ NPUITYLICHHS.
TakuMm 4YWHOM, CIIOBO «TilOTE3a» Ma€ JBa 3MICTH: OCOOJIMBOTO POIY
3HAHHA 1 OCOOJHMBHUI TPOIIEC PO3BUTKY 3HAHHS.

lNimore3a noBWHHA BiANOBiAATH HACTYIIHUM BUMOTaM:

1) peneBaHTHOCTi, TOOTO OTHOCMMOCTH A0 (akTiB, Ha sKi BOHA
OIUPAETHCS;



2) MPOBEPSIEMOCTH JTOCBITUCHUM IIITXOM, COITOCTaBiIsieMoe™ 3 maHuMu
CIIOCTepeXKeHHS  ab0  eKcrmepuMeHTy  (BHKJIIOYCHHS  CTaHOBJIATH
HEenpoBepsieMbIe TIOTE3N);

3) cyMiCHOCTI 3 iCHYIOUMM HayKOBUM 3HAHHSIM;

4) BOJIOMIHHS ITOSICHIOBAJIHOI CHJIOIO, TOOTO 3 TINOTE3W TIOBHHHE
BHUBOAMTHCS JesiKa KUTBKICTh MIATBEP/PKYBANBHAX 1i (DaKTiB, HACIIAKIB.
Binpmoro moscHIOBaIBHOIO CHIOK Oyne MaTd Ta TrifnoTe3a, 3 SIKOi
BHBOJINTHCS HAWO1IbIITAa KUTBKICTE (haKTiB;

5) mpocToTH, TOOTO BOHA HE MOBHHHA  MICTHTH HISKHUX JOBUIBHHX
JOMYIIeHb, Cy0'€KTHBICTCHKUX HalllapyBaHb.

Po3pi3HAIOTH TIMOTE3U ONKCOBI, MOSCHIOBAILHI 1 MPOrHO3Hi.

OmnmcoBsa rinmore3a — Iie MPUITYIIEHHS PO iICTOTHI BIACTUBOCTI 00'€KTIB,
XapaxTepi 3B'SI3KiB M’k OKDEMHMH €JIEMEHTaMH JIOCIIIKYBaHOTO 00'€KTa.
[NosicHIOBaNBHA TiMmoTe3a — 1€ MPUIYHICHHS PO MPUYUHHO-HACIIJKOBI
3aJIeKHOCTI.

[IporHo3na rimore3a — 1¢ TPUIYHIEHHS TNpPO TEHIEHINI ¥
3aKOHOMIPHOCTI PO3BUTKY 00'€KTA JTOCIIPKESHHSI.

OcCHOBHI eTanu MoOyI0BH TilmoTe3

1. BucyBanns rinorezn. BucyHyTa rimoTe3a oJHO3HAYHO TMMOBHHHA OYyTH
JIOTIYHO TOTO/DKEHa 13 MPOOJIEeMOI0 W  METO, 3aCTOCOBHA JO JIaHUX,
YB'SI3HEHUM y TONEPEAHBOMY OIKUCI MpeaMeTa JOCHTiHKeHHS, BKIIOYaTH
MOHATTS, [0 OJICPXKAIM TOMEPEeJHE YTOYHCHHS, 1HTEpPIPETAIlilo,
Ha/IaBaTH MOXIJIMBICTh EMITIPUYHOI TIEPEBIPKH.

2. ®opmyitoBaHHs (po3poOKa) TinoTe3n. BucyHyTy rimore3y HeoOXiJIHO
MIPABUIILHO ¥ YiTKO C(hOPMYIFOBATH, Bijl IIHOTO 3aJIEKHUTH Xifl 1 pe3yabTaT
i1 mepeBipKw.

3. Tlepesipka rinmore3n. OCHOBHHUM 3aBJIaHHSM IPOBEJICHOIO HaJai
JOCII/PKEHHSI € TIepeBipKa Till0Te3U Ha BipOTiJHICTb. rinoTesu,
0 MiATBEPAUINCS, CTAIOTh TEOPIEI i 3aKOHOM 1 BUKOPHUCTOBYIOTHCS JUISI
BIPOBaDKeHHST B npaktuky. Illo HemoarBepauBmuecs — aubO
0TOpackIBAIOTCA, OO CTaHOBSITCS. OCHOBOM JUIS BBIJIBHXKEHUSI HOBBIX
TUIIOTE3 U HOBBIX HANpaBJIEHUH B UCCIIEOBAHIH POOIEMHON CUTYaALIH
Konnenist  mocimiypkeHHS €  HaWBaXJIMBINIO CKIAAOBIH y HOro
MIPOBEJICHHI.

Konuenmist nmociipkeHHS — 1€ KOMIUIEKC KIFOUOBHX IIOJIOKEHb
METOAOJIOTIYHOT0 XapaKTepy, 10 BU3HAYAIOTh MigXiJ 0 JOCIiIKEHHS i
oprasizariii #oro rnpoBeeHHs, TOOTO 1€ HE TIILKA CUCTEMa TEOPETUUHUX



MIOTJISI/TIB HA PO3YyMIHHA W TOSCHEHHS 00'€KTa ¥ mpeaMera JOCIiIKeHHS,
aie

1ie i reHepajbHUAN 33JyM, L0 BU3HAYAE CTPATErilo il MpH 3AilCHEHHI
MPOrpaMu, TIaHy JOCIIKCHHSI.

Konuenuist focmikents OyBa€e TOCHTb y3aralbHEHOI if abCTPaKTHOIL, are
BCE TAKH MA€ BENMKE MPAKTUYHE 3HAYEHHS. |i IPU3HAYEHHS — BHKIACTH
TEOPil0 B KOHCTPYKTUBHIH, NMpUKIanHiid Gopmi. Takum 4ruHOM, OyIb-sKa
KOHIIENIiSl MICTHTh y CcO0l1 TUTBKH Ti TOJIOKEHHS, iAel, Mmorisad, sKi
MOXUIMBI IS MPAKTHYHOTO BTUICHHS B JOCIHIDKCHHI Tiei abo iHIION
CHCTEMH, TIPOLIECY, SIBHIIIA.

LentpansHa nanka B po3poOili KOHIEMIII1 JOCIiIKEHHST HAICKHUTD OIHUCY
rinore3d, BHU3HAYCHHIO  HANPSAMKIB 1  METOMIB  JIOCIIiIKEHHSI.
KonkpeTuzariiss KOHIENIi, SK TpaBUiIO, BIIOMBAETECA B IUIaHI
JOCIIDKEHHS.

Crnig 3a3HaunTH, MO pO3poOKa TIMOTE3W i KOHIENINl He 3aBXKIH €
HEOOXiJHUM elleMeHTOM. Jlesiki MOCHiKSHHS I[IJIKOM OOXOIAThCS Oc3
OUX CKIAJOBHX, OJHAK iX HAasBHICTH 0Oarato B 4YOMY XapaKTepU3ye
HayKOBICTh

MiXOAY 10 TOCIiKEHHS.

4 TIpouecyaiibHO-METOOJIOTIUHI CXeMHU JTOCITIPKEHHS

[IporecyaabHO METOMOJIOTIYHI CXEMHU JIOCIIPKEHHS — 1€ KOMILICKC,
KOMOiHaIlis, TPIOPUTETH, TIOCIIJOBHICTh OCHOBHUX METOJIOJIOTIYHUX
CJIEMEHTIB: KOHIICIIIi, TiITOTe3H, MiAXO0/iB, METOIIB, MPOOIEMH, aHATII3Y,
MPOEKTY, PEKOMEH IAIIIi, MOJIENi, METH, pO3B'A3KiB, crioco0y, HaBUaHHSI.
Bynp-ske nocnimKeHHs MPUITYCKae MEBHY CXeMy HOro MpoBeleHHS. Y
CBOEMY TMPOIECYaTbHOMY 3IIACHEHHI JaHi CXeMH MOXYTh MaTd pi3HE
HAIMlOBHEHHS, 110 00YMOBJICHE XapaKTePOM JOCIIKYBaHOT MPOOIIEMH.
PexomeHayeThCs HACTynHa 3arajbHa CcXeMa IPOBEJCHHS  HAYKOBOTO
JIOCJIIIIKEHH

1. Bubip Temu i 0OTpyHTYBaHHS 11 aKTYaJIbHOCTI.

2. [TocTraHoBKa MeTH 1 KOHKPETHUX 3aBJaHb JOCIIIHKCHHS.

3. BusHauenns o0'ekTa il mpeamera TOCHiIKESHHSI.

4. Bubip meromy abo po3poOka METOUKHM MPOBEICHHS JTOCIIKESHHS.

5. IlpoBeneHHs it omuc MPOIEeCy MOCIiIKESHHSI.

6. AHai3 (00roBopeHHs) pe3ynbTaTiB JOCTIHKEHHS.

7. ®opMyrOBaHHS BUCHOBKIB (OIliHKA) 32 Pe3yIbTaTaMu JIOCIiIKEHHS.
OnHak pi3Hi BUIU JOCITIKEHHSI IPUMYCKAIOTh BHUKOPHCTAHHS  PI3HUX
mporecyalbHuX cxeMm. Tak, mis JOCITI/DKEHHS.  CTpaTeriyHOro



IUTaHYBaHHS JiSUIBHOCTI MiANPHEMCTBA CXE€Ma JIOCITIDKEHHS TOYNHAETHCS
3 ¢opmyBaHHA KoHmenmii. JlocmimpkeHHS K TPUBATHUX THTaHb
(YHKLIOHYBaHHS MiIMIPUEMCTBA IPYHTYETHCS BCHOTO JIMILE HA 3'ICyBaHHI
npobyieMu ¥ po3poOku 1i po3Boity. Hampukman, 1€ Moke BUTIISIATH K
«pobireMa -TirmoTe3a -Crocioy.

3miCHIOETBCS TIOCTAHOBKAa MPOOJIEMH  JTOCIIIKEHHS, BHCYBAETHCA
rinoTe3a Mpo MOXJIHMBI MeTOIHU ii pO3B'A3KY, PO3POOISIOTHCS KOHKPETHI
CIIOCOOM JOCSITHEHHS PE3YJIbTaTy.

TakuMm 4YMHOM, NIPOLECYAIBHO-METONOJIOTIYHI ~ CXEMHU MOXYTh MAaTH
PI3HOMaHITHUN BUTJIS:

[Ipo6Giema-rinore3a-Po3B's130k;

Monenb-ipobiieMa-Pexomengartii;

[Ipobnema-yTBip-Po3B'130K;

[Ipobnema-po3s's3ok-Konmenis i T.11.

Peanizarmisi Oynb-sikoi cXeMH HOCTIKEHHS y CBOEMY MIJCYMKY  Ma€
MIEBHUM pe3ynbTar.

Pesynprar — Hacnmigok 4oro-HeOyab, HACTINOK, KIHIICBUH BHCHOBOK,
MiZCYMOK, PO3B'sI3Ka, PE3Y/IbTaT.

HayxoBwii pe3ynbTaT — MPOIYKT HAYKOBOI MisTBHOCTI, IO MiCTUTH HOBI
3HaHHs a00 PO3B's3KM U 3adpikcoBaHMid HA OyIb-sIKOMY iH(pOpMaLiHHOMY
HOCIi.

Pesynpratn  mocmipkeHHS ~— MOXYTh ~ Oytm  Oe3mocepemHiMu i
orocepeKoBaHUMHE. besnocepeniii pe3ynpTar (pe3ynbraT 3a GopMoro)
MOKe OyTH BUpPaKEHHWH SIK pelent, peKOMEeHJaIlisi, MOJeNb, mporpama,
CTpaTeris, PO3B'I30K, METOJWKA, THI OpraHi3aiii, cucTeMa MOTHBAIIii,
PO3B'I30K, THUI OpraHi3amiiiHoi KyIbTYpH, TEXHOJOTis, MicCis, OadeHHS,
CTpaTerisi, cucTeMa OIiHKH, YIPaBIiHCHKUI OOIMIK, cHCTEMa KOHTPOIIO,
AHTUPU3MKOBA CHUCTEMa, CHUCTeMa aJanTailii, CUCTeMa HaBUaHHS U iH.
OmnocepenkoBanuil  pe3yibTaT (pe3yapTaT IIo CYTHOCTI) — 4K
e(EeKTHBHICTb, TPOJYKTUBHICTH, COIIaJBHO-TICUXOJOriuHa arMocdepa,
iMDK  ipMH, TpHOYTOK, KOpPIIOpaTWBHA KYJIbTypa, 1HHOBAIliHHHN
MMOTEHIIia,

SKICTb, OpTraHi3alis, oOprasizaliiHa KyJbTypa, KJIIOYOBI I[IHHOCTI,
MOJIEJTFOBaHHSI IIICHOCTI.

Pesynpratn  mocnmimkeHHS MOXYTh OyTH TakoX OCHOBHUMH M
JOJaTKOBUMH.

Boponis B.I. i Cumopor B.II. po3misgaioTh METOMOJIOTIYHHE 3a1ym
JIOCHIDKEHHS 1 MOrO0 OCHOBHI €TaIu.



3amyM OOCTiDKEHHS — II€ OCHOBHA ifiesl, AKa 3B'A3y€ BOEAMHO BCi
CTPYKTYpHI €JIeMEHTH METOAWKH, BH3HA4Ya€ TIOPSIOK IPOBEACHHS
JOCIIIKEHHS, TOr0 OCHOBHI

eTanmu.

VY 3agymi pochimkeHHS BUOYAOBYIOTHCS B JIOTIYHUHA IOPSIOK HACTYIIHI
HEOOXi/HI €JIEMEHTH:

- 1[Ik, 3aBAAHHS, TIIOTE3a JOCTIKEHHS,

- KpuTepii, TIOKa3HHKM PO3BUTKY KOHKPETHOTO  SBHINA, IO
CHIBBIAHOCATHCS 3 KOHKPETHUMH METOJAMU JOCIIIKECHHS;

- TIOCJTTOBHICTh 3aCTOCYBaHHS LIMX METO/IB, MOPSIOK KEPYBaHHS XOJ0M
JOCIHIPKEHHSI (€KCTIEPUMEHTY );

- TIOPSIZIOK peecTpallii, HarpoMaPKeHHS i y3arajabHEHHS JOCIITHUIBKOTO
MaTtepiany;

- IOPSIOK 1 popMU BHCTaBH pPe3yNbTaTiB JOCIIHKEHHS.

3amyM ITOCTiKEeHHST BU3HAYAE 1 OO eTarm.

3BUYaliHe TOCIHIHKEHHS CKIIAIAEThCS 13 TPHOX POOOUNX ETariB.

[epmmii eran MicTUTH y co0i:

- BHOIp HayKOBOI MTPOOJIEMH i TEMU;

- BH3HAuYeHHS 00'eKTa W TpeaAMeTa MOCHIHKCHHS, IIIeH 1 OCHOBHHX
3aBJIaHb;

- PO3pOOKY TIMOTE3H JTOCIIIKESHHS.

Jpyruii eTarn poOOTH MIiCTHTB:

- BUOIp METO/IIB 1 pO3pOOKY METOMKHY TPOBEJICHHS JTOCIiPKCHHS;

- 0e3M0CePEIHBO CIeliaibHi MPOIECH CAMOT0 HAYKOBOT'O JOCITIIKCHHS,

- (hopmyrOBaHHS MMOTIEpEAHIX BUCHOBKIB, 1X anpoOyBaHHS i yTOYHEHHS;

- OOTPYHTYBaHHS 3aKIIFOYHUX BUCHOBKIB 1 IPAKTUYHUX PEKOMEHIAITIN.
Tperiii eTan € 3aKIFOYHUM

Bin OyayeThscsi Ha OCHOBI BIPOBAKEHHS OTPUMAaHUX HAYKOBO-IOCITHUX
pe3ynbTaTiB y nIpakTuKy. Pobora mitepatypHo odopMIIseThCs.

Jlorika KOXXHOrO MAOCHIKeHHS crnerudiuHa. Byab-skuid  ITOCITITHHK
BUXOJIUTh 13 XapakTepy HaykoBol mpoOiemu, mijel i 3aBJaHb poOOTH,
KOHKPETHOTO iHpopMaLiiHOrO MaTepiay, SIKUM BiH PO3TalllOBYE,
PiBHSL pecypcHOi OCHALIEHOCTI MOCHIKEHHS H CBOIX MOMKJIMBOCTEH.
Koxnwuii poOounii etan 10CiiPKEHHS Ma€ CBOT XapaKTepHI PUCH.
[lepmmii etanm cknagaerbcss 3 BuOOpy obOnacti chepu AOCHIIKEHHS,
OpUYOMY LIeH JOCUTH BayIMBUI BHOIp 00YMOBIEHHMH SK 00'€KTUBHHUMHU
(hakTopamu (akTyasmpHICTIO, HOBH3HOIO, MEPCHEKTHBHICTIO,



LIHHICTIO 1 T.A.), TaK i CyO'€KTHBHMMH (JIOCBiIOM MOCIHITHHKA, HOTO
HayKOBHM 1 TIpodeciitHIM

iHTEpeCcOoM, 34aTHOCTSIMH, CXHIBHOCTSIMHU, CKIIAIOM PO3yMY 1 T.1I.).
[Ipobnema HayKOBOT'O JOCHIPKEHHSI YXBaIIOETHCS SIK  KaTeropis, IIo
03HAYaE MO0Ch HEBIZJOME B HAYII, 1[0 Ma€e OyTH BiTKPUTH, TOBECTH.

Tema. VY Hiif BigOuBaeThCs HayKoBa mpobiaema B ii XapaKTEepHUX pHCAX.
VYnpana, TouHa B 3HAYEHHEBOMY BiIHOUICHHI  ()OPMYIIOBaHHS TEeMHU
YTOYHIOE TPOOJIEMY, OKPECTIOE PaMKH JOCTIDKEHHS, KOHKPETH3YE
OCHOBHMI 3a1yM, CTBOPIOIOYHN

TUM CaMHUM MEPEAYMOBH YCIiXy POOOTH B LIJIOMY.

OO6'ext nocmimkenHs. Lle Ta CykymHICTH 3B'3KiB, BIJTHOCHH 1
BIIACTHBOCTEH, fKa iCHye OO'€KTHBHO B  TeOpii, MPaKTHIl, BHMAarae
JESKUX TICBHUX YTOYHEHb 1 CIY)KHThb JDKEPEJIOM HEOOXITHOI JyIst
JOCTITHUKIB  iH(OopMaIii.

[Ipenmer nocmimxenns. el edemMeHT € OUTBII KOHKPETHUM 1 BKJIFOYAE
TITBKKA Ti 3B'SI3KM W BITJHOCHHH, fAKI IUIATAlOTh O€3MocepeTHbOMY
BUBUYCHHIO B JIaHIHd JOCHITHUIBKIN poOOTi, yCTAHOBIIOIOTH TI'PaHMUII
HayKOBOTO TIOITYKY B KOKHOMY O0'€KTi.

Y HayKkoBi#l Tparii MOXHa BUAUTATH KUTbKa MPEAMETIB TOCIIKEHHS, ae
iX He MOBUHHE OyTH O6arato.

I3 mpenMeTa HOCHTiPKEHHS BUTUTUBAIOTHh META i 3aBIAHHS  JIOCIPKEHHSI.
Llime popMyiTrO€ThCS KOPOTKO I TPaHMYHO TOYHO, Y 3HAUYCHHEBOMY
BiJIHOIIIEHH] BUPAXKalO4YW T€ OCHOBHE, 1[0 Ma€ HaMip 3pOOUTH JIOCIIiTHUK.
BoHa n0KIIalHO KOHKPETU3YETHCS 1 po30yIOBYeETbCA B 3aBAaHHAX
JIOCJII IKEHHS.

Hampuxitan, 3aBgaHHS IOCHIPKEHHS B HAyKOBIM Tpalli MOXYTh OyTH
MPOPaHKUPOBAHEI B HACTYITHOMY BHJIi:

[epmie 3aBnanHs, sIK MPaBUJIO, MOB'SI3aHA 3 BUSBICHHSIM, YTOYHCHHSM,
MOTIIMOJICHASIM, METOIOJIOTIYHUM OOTPYHTYBAaHHSIM CYTHOCTI, IIPHPOJIH,
CTPYKTYPH JOCIIPKYBAHOTO 00'€KTA.

Jlpyra noB's3aHa 3 aHaJi30M PeaJIbHOTO CTaHy MpeAMeTa JOCIIIPKEeHHS,
JUHAMIKH, BHYTPIIHIX TPOTUPIY PO3BUTKY B Yaci i mpocTopi.

Tpetsi cToCyeThCS OCHOBHUX MOMKJIMBOCTEH 1 3JaTHOCTEH MEpPEeTBOPEHHS
npeaMera JIOCHTIKCHHS, MOJICIOBaHHS, JOCIIHO-eKCIIEPUMEHTAIBHOT
MEPEBipKH.

UYerBepra moB's3aHa 3 BHSBJICHHSAM HaNpsAMKIB, LUIIXiB 1 3aco0iB
MIBUIICHHS ¢(DEKTHUBHOCTI BIOCKOHAIIOBAHHS JIOCIIKYBAHOTO SIBUINA,



mpotiecy, TOOTO i3 TPAKTUYHHMH aclleKTaMH HayKoBOi poOoTth, i3
MPOoOIIEMOI0 KEpYBaHHS JOCTIKYBaHUM 00'€KTOM.

3aBnaHb y JOCTITHULBKiNA poOOTi He MOBHHHE OyTH Oararo.
DopMyIOBaHHS T1IIOTE3H.

3'sicyBaHHS KOHKPETHHX 3aBIAaHb 3/IHCHIOETECA Y TBOPUYOMY IIOIIYKY
MPUBATHUX TMPOOJIEM 1 THTaHb JOCHTIDKEHHA, 0e3 pO3B'SI3KY SIKUX
HEMOXKIIMBO peali3yBaTd METOAMYHHMN 3aayM, pO3B'A3aTH TOJOBHY
mpobiieMy.

VY mux miIsaxX BHBYAETHCS CIIEIiabHA JIITEpaTypa, aHANI3YIOThCS HAasBHI
TOYKU 30pY, HAYKOBI MO3MLIi; BHIUIAIOTHCS Ti MUTAHHS, SKI MOXHA
PO3B'SI3aTH 32 JONOMOTOI0 B)KE HAassBHUX HAYKOBUX JaHUX, i Ti, pO3B'I30K
SIKHX

MpEeJCTaBiIsiE MPOPUB Y HEBIIOMICTh, HOBHI KPOK Yy PO3BUTKY HAyKH M,
OT)KE, BUMarae MPUHIIMIIOBO HOBUX MIiAXOJIB 1 3HaHb, IO NepeadaYaroTh
OCHOBHI pe3yNbTaTH TOCIIHKEHHS.

lNimoTe3n OyBaroTh:

a) onucoBi (mepeadavyaeThcs iCHYBaHHS SKOTO-HEOY b SIBUIIA);

0) MOsICHIOBAITBHI ( TPUYWHM, 0 PO3KPUBAIOTH, HOT0);

B) MTOSICHIOBAJTBHHIA  -TTOSICHIOBAIHHI-OITHCOBO-TTOSICHIOBAIBHI.

Jlo HayKOBOT TNOTE3M Mpe ' SBISIOTHCS HACTYIIHI TIEBHI BUMOTH:

- BOHA He IIOBMHHA MICTATH B CcO00l 3aHanro 0araro MHOJOXeHb. SIK
MPaBUIIO, OJHE OCHOBHE, PIIKO OUTbIIE MO OCOONWBIN CHemiadbHii
HEOOXITHOCTI;

- y Hei He MOXKHa BKJIIOYATH IIOHATTA U Kareropii, mo He €
OJHO3HAYHUMH, HE 3'ICOBAaHI CAMUM JIOCIIiIHUKOM;

- mpu (HOPMYIIOBaHHI TilMOTE3W CJiJ YHUKATH I[IHHICHUX CYJKEHb,
rinoTe3a MOBMHHA BiAmoBizatu ¢Qakram, OyTH, IO TepeBipseThCs U
3aCTOCOBHOI JI0 IIMPOKOTO KOJIa  SIBHIIL;

- TMOTpiOHO Oe3moraHHe CTWIICTHYHE O(GOPMIICHHS, JIOTiYHA MPOCTOTA,
JOTPUMaHHS HACTYITHOCTI.

HaykoBi rimore3u 3 pi3HUMH PIBHSAMH y3arajibHEHOCTi, ¥ CBOIO Yepry,
MO>KHA OYEBHUIHO BiJTHECTH A0 IHCTPYKTHBHHUX a00 NEIyKTHBHUM.
HenyktuBHa rinoTte3a, SK NpPaBWIO, BUBOIUTHCA 13  yXK€ BiIOMHUX
BiJIHOCHH, TI0JI0KEHB 200 TEOPIii, BiJl IKUX BiIITOBXYETbCS JOCIIIHUK.,
VY Tux BUmagkax, KOJM CTYHiHb HAAIHHOCTI TimoTe3n Moxe OyTu
BHU3HAUYEHA [UIAXOM CTAaTUCTUYHOTO  IepeOupaHHs KUTBKICHUX
pe3yJbTaTiB  JOCBiAY, PEKOMEHAYEThCS (HOPMYJIIOBATH HYJILOBY abo
HeraTHBHY rinore3y. [Ipu Hii



JMOCTITHAK JIOTyCKAaE, IO HEeMae 3ajJeKHOCTI MK TOCIHIIKYBaHUMHU
(hakTopamu (BOHa JTOPIBHIOE HYIIO).
Hanpuxman, mpu BUBYEHHI CTPYKTYpH OisUTBHOCTI  ¢axiBus B SKiid-
HeOynp cdepi Hac LIKAaBUTH 3alEXKHICTh  ILi€l CTPYKTYPH BiJ PpiBHSA
YTBOpPY, poO0OYOro CTaxy, BiKy, piBHA mpodeciiiHoi kBaidikarii.
HynpoBa rimores3a ckiiafnaeTbes 3 AOMYLIEHHS, IO TAKOI 3aJE€KHOCTI
HE icHYE.
MoxHa 91 B TAaKOMY BHIIAJIKy B IPOBEICHOMY HAyKOBOMY IOCIIIKECHHI
OIlep’KaTH pPe3yibTaTH, IO CylepedaTh HYJIhOBIH rimoTesi? Skmo mu
Taki (aKTH OJIEPKUMO, TO UM MO>KHA OyJie TX po3rIsagaTy SIK BUMAAKOBI?
[lepenbauaeTbes, 110 TMPU TaKii MOCTAHOBII MUTAaHb JOCIITHUKOBI JICTIIE
BOEpEeTrTHCS B HEMPABWIBHOI iHTEpHpeTalii MiJICYMKOBHX Pe3yJIbTATiB
JIOCBITY.
DopMyIIOI0YH TiNOTE3y, BaXIIMBO YCBIIOMITIOBATH T€, YM MPABUILHO MU
11e poOMMO, OITPAIOYNCh HA (OPMAITbHI O3HAKH TapHOI TiOTE3H:
a) aZcKBATHICTH BIiATIOBINI MUTAHHIO a0O0 CITiBBIIHECEHICTh BHCHOBKIB 3
nocunkaMu (iHOHI JOCHIAHUKK (QOPMYIIOIOTH MpoOJeMy B IMEBHOMY,
OJTHOMY ITUTaHi, a TiNoTe3a 3 HeI0 He CHiBBIAHOCUTHCS il Bee TOCIiTHIKA
BiJl IpOOIEMH );
0) mpaBAOIOAIOHICTh, TOOTO BIJMOBIIHICTh YXK€ HASBHUM 3HAHHSIM II0
JaHii mpoOsiemi (KO TakKOi BIAMOBIAHOCTI Hi, HOBE JOCIIIKCHHS
BUSBIISIETHCS 130JJbOBAHNM BiJ] 3arajbHOI HAYKOBOI Teopii);
B) TIPOBEPSIEMOCTb.
Hpyruii  eram  JOCHi/DKEHHS  HOCHTh  SICKPaBO  BUPAKEHUI
1HAMBIoyali30BaHUN XapakTep, HE TEPIUTh >KOPCTKO pPErjiaMeHTOBAaHUX
npaBWwI 1 OpunucadHb. | Bce-Taku € HM3KAa MPHUHLMUIIOBUX NHTaHb, SIKi
HEOOXIJJHO BpaXOBYBAaTH.
30kpeMa, TUTaHHS TPO METOJUKY JOCHI/DKESHHS, OCKUIbKM 3 Ti
JOTIOMOTOI0  MOJKJIMBA TEXHIYHA peaiizallis piHUX MeTomiB. Y
JOCTI/DKEHHI Maj0 CTaBUTH IIEPENIK METO/IB, HEOOXIZHO iX
CKOHCTPYIOBATH ¥ OpraHi3yBaTH B
cucreMy. Hi MeToaMku nociimkeHHs B3araili, a € KOHKPETHI METOIUKH
JOCIIDKEHHS Pi3HUX 00'€KTIB, SIBULL, IPOLECIB.
MeTtoauka — 11e CYKyIHICTb HpUiiMaHb, CIIOCO0IB JOCITIHKEHHS, TOPSI0K
ix 3acrocyBaHHs W iHTepmperauii OTpUMaHMX 3 1 JONOMOTOIO
pesyibTaTiB. BoHa 3amexurs Bifg XapakTepy = 00'€KTa BHBYCHHS;
METOJIOJIOTIi; METH JOCHI/DKCHHS;, PO3POOJCHUX METOJIB; 3arajibHOro
piBHs KBasTi(iKamii JOCTiTHNKA.



HemosxmmBo Bizpasy CKIACTH MPOrpamy IOCITIPKCHHS i METOANKY:
mo-tiepiie, 0e3 3'ICyBaHHA, y SKUX 30BHIIIHIX SBHUINAX  IPOSBISETHCA
JOCIIKyBaHe SBHILE, SKi TOKa3HUKU, KpUTEPil HOro PO3BUTKY;
mo-fpyre, 0e3 CIIBBIIHECCHHS METOJIB JOCTI[DKCHHS 3  Pi3HUMH
MPOSIBAMH JIOCTIDKYBAHOTO SBUIIA.

Tinpku mpu DOTPUMaHHI IUX YMOB MOJKHA CIIOAIBAaTHCA Ha JTOCTOBIPHI
HAYKOBi pe3yJbTaTH i BUCHOBKHU.

VY Xxomi AOCHIKEHHS CKJIANAEThCs Mporpama, y SKii MOBHHHE OyTH
BigoOuTe:

- SIKe SIBUILIE TOCTIIKYEThCS;

- 32 IKUMH [TOKa3HUKaAMU;

- K1 KpUTEPil MOCIiKEHHS 3aCTOCOBYIOTHCS;

- SIKI METO/IM JOCIIKCHHS BUKOPHCTOBYIOTHCS;

- TIOPSIZIOK 1 perjiaMeHTallis 3aCTOCYBaHHS JOCIIIHUKOM THUX a0 iHIIUX
METOZIB.

TakuM 4YHHOM, METOIMKAa- I[I€ CBOTO POAY MOIENb  JOCIIKEHHS,
OpUYOMY PO3ropHyTa B 4yaci. [[eBHA CYKyNHICTb METOJIB MPOJYMYETHCS
TOCTITHAKOM I KOXKHOTO eTamy fociimkeHHs. [Ipu Bubopi mMetoanku
BpaxoByeThCs Oe3mid (hakTopiB i, HacaMIiepe, IpeaMeT, MeTa, 3aBJaHHS
JOCITiPKEHHSL.

MeToauka JTOCII/PKeHHS, He3BKAIOYM Ha CBOIO 1HIMBIAYaJIbHICTh, MPH
PO3B'SI3Ky KOHKPETHOTO 3aBIaHHS Ma€ MEBHY CTPYKTYpYy cHenu(piuHHX
KOMITOHEHTIB.

OCHOBHI KOMITOHEHTH METOIMKH JTOCIIIIKEHHS

- TEOPETUKO-METOOJIOTIYHA YacTHWHA, KOHIEMINs, Ha  OCHOBI SKOI
OyIly€eThCS BCS METO/IMKA,;

- JIOCJTiJPKYBaHi SIBUINA, IPOIIECH, O3HAKH, TapaMeTpH, paKTopu;

- cyOOpaUHAIIMOHHbBIE i KOOPIMHAILIIMHI 3B'SI3KH  3aJIEKHOCTI MK HUMH;
- CYKYIIHICTbh 3aCTOCOBYBaHHUX METO/IIB, iX CyOOpauHALlisl I KOOPAHHAILIS;
- TOPAZIOK 1 perjiaMeHTallis 3aCTOCYBaHHS METOIB 1 METOZOJIOTIYHUX

MpUIMaHb;
- IOCTIIOBHICTH 1 TEXHIKa y3arajJbHEeHHs pe3yJIbTaTiB 1OCTIKSHHS;
- CKJaI, poib 1 Miclle JOCHiAHHWKIB Yy TIpoIleci peadizarii

JOCIITHUIBKOTO 3ayMy.
VYMine BU3HAYEHHS 3MICTy KOXKHOT'O CTPYKTYPHOTO €JIEMEHTa METOIMKH,
X CcriBBiJHOIICHHSI, B3A€EMHOMY 3B'SI3KY 1 € MUCTELTBO JOCIIiI>KESHHS.



Hobpe mnpomymana MeTOAWKA OpraHi3ye IOCIiKEeHHS, 3a0e3nedye
ollep’kaHHS HEeoOXigHOTO (aKTUYHOTO Marepially, Ha OCHOBI aHami3y
SIKOTO ¥ pOOJIATHCS HAYKOBI BHCHOBKH.

Peanizamiss MeTomuku JOCHIDKCHHS JIO3BOJIAE OCPKATU TOMCPEHI
TEOPETHYHI ¥ TPAaKTHYHI BHCHOBKH, IO MICTITh BIiANOBiMI Ha
PO3B'sSI3yBaHi B TOCIIPKEHH] 3aBIaHHS.

Lli BUCHOBKY MOBUHHI BiAMOBIaTH HACTYITHUM METOJIMYHUM BUMOTaM:

- Oyt BceOiYHO apryMEHTOBaH, IO Y3araibHIOIOTh OCHOBHI ITiJCYMKH
JIOCJIIIDKEHHS,;

- BUIUIMBATH 3 HAKOIMYEHOTO MaTepiaiy, OyAy4d JIOTIYHUM HACIHiAKOM
Horo aHami3y ¥ y3arajabHEHHS.

[Ipu GpopmynroBaHHI BUCHOBKIB JOCIITHUKOBI Ty>)KE€ Ba)XIINBO YHUKHYTH
JIBOX TIOMUJIOK, 1110 HEPIJAKO 3yCTPIYarOThCSI:

1) cBoepimHOTO TONTAaHHS HAa MiICli, KOJIM 3 BEJIHKOTO 1 €EMHOTO
EeMIIIPUYHOT0 MaTepially pOONAThCS HOCHUTh TOBEPXHEBi, YaCTKOBOTO
MOPSIKY OOMEXeH1 BUCHOBKH;

2) HETMOMIpHO HIMPOKOTO y3arallbHEHHS! OTPUMAHUX Pe3YJIbTaTiB, KON 3
HE3HAYHOTO (PaKTUYHOTO MaTepiamy pOOIATHCS HEMPaBOMIPHO IIMPOKi
BUCHOBKH.

Axkanemik LII. TlaBnoB 70 HpPOBIAHHMX SKOCTEH OCOOMCTOCTI BYEHOIO-
JIOCHIIIHUKA BITHOCUB:

- HayKOBY TIOCJIiIOBHICTB;

- MII[HICTb TI3HAHHS a3iB HAYKH W MparHeHHs BiJ HUX

JI0 BEPIINH JIIOJCHKUX 3HAHB;

- CTPUMAaHICTh, TEPIiHHS,

- TOTOBHICTb 1 BMiHHSI POOWTH YOPHOBY POOOTY;

- YMiHHS TEpIUIsue HAKOMMYIYBaTH (aKTH;

- HAYKOBY CKPOMHICTB;

- TOTOBHICTb BiIJaTH HAYIIi BCE YKHUTTH.

Axanemik K.I. CkpsbiH Big3HadyaB y HayKOBid TBOPYOCTI OCOOJIUBY
3HAYUMICTh 1 BaXJIHMBICTH JIIOOOBI O mpalli, 10 HAaykd, 10  BHUOpaHOI
creriajabHOCTI.

Tperiit eran — e BIPOBaKEHHSI OTPUMAHMUX PE3YyJIbTATIB Y NPAKTHKY 3
JITEpaTypHUM 0(GOPMIICHHSAM POOOTH.

JliteparypHe odopmiieHHS MarepialiB IOCHIIKEHHS € HEBiJ'€MHOIO
YaCTUHOIO HAYKOBOT'O JOCHI/DKEHHS H  MPEACTAaBISETHCS TPYIOMiCTKOIO
i JTy’Ke BiMOBIJAIILHOIO CIIPABOIO.



BuunenyBatu i3 3i0paHux MatepiaiiB i copMysIrOBaTH OCHOBHI iJel,
IIOJIOXKEHHS, BUCHOBKM I pEKOMEHAallil [OCTYIHO, JOCHTh IOBHO M
TOYHO — 1€ TOJOBHE, O YOro CINiJ MparHyTH JOCTITHUKOBI B MpoLeEci
JiTepaTypHOro ohOpMIIEHHS Pe3yJIbTaTiB i HAYKOBHX MaTepiallib.
3BU4aiiHO, HE Bigpa3y i He y BCIX 1€ BHUXOJUTH, OCKITBKH O(DOpMIICHHS
poOOTH 3aBXKIU TICHO TOB'I3aHE 3 TOPOOKOIO THX a00 IHITHUX ITOJIOKEHb,
YTOUYHEHHSIM JIOTiKM, apryMeHTamii W YCyHEHHAM TIpoOimiB B
oOTpyHTYBaHHI 3p00JIEHNX

BHUCHOBKIB 1 T.II.

Baratro dWoro TyT 3anexuTh HE TINBKM BiX cTymeHs mpodeciiHoi
MiATOTOBKH, aje W BiA piBHSA 3araJbHOrO PO3BHTKY W 0COOMCTOCTI
JOCTITHAKA, HOTO JIITepaTypHUX 1 aHANITHYHUX  3aTHOCTEH, a TaKOX
YMiHHS 0()OPMIISITH CBOT JyMKH.

Y poGoti 3 odopmIleHHS HAyKOBHUX MaTepialiB JOCIITHUKOBI CIij
JOTPUMYBATHCA 3arajJbHUX MPABUIL:

- Ha3Ba W 3MICT IJIaB, a TaKOX pO3JUTB TOBWHHE BIINOBIIATH TEMi
JOCTI/DKEHHS W HE BHMXOJIWUTH 3a 1i paMKH, 3MICT TIJIaB TIOBUHHE
BHYEPITYBaTH TEMY, & 3MICT PO3JLIIB — INIaBY B LIJIOMY;

- CIIOYaTKy, BHBYMBILM MaTepial IUId HAllMCAaHHS YEeproBOro PO3ALTY
(rnaBu), HEOOXITHO MPOIYMATH HOro IUIaH iJiei, 10 BEAyTh, CUCTEMY
apryMmeHTaiii ¥ 3agikcyBaTd BC€ II¢ TUChbMOBO, HE BTPA4alOud 3 BUIY
JIOTIKOBI BCi€l poOoTH, MOTIM MTPOBECTH YTOYHEHHS, «IILTi()yBaHHSD
OKpEeMHX 3HAUYEHHEBUX 4YACTUH 1 TIPOMO3MIIH, 3poOHTH HEOoOXimHi
JIOTIOBHEHHSI, TIEPECTaHOBKH, 3a0paTu 3aiiBe, NMPOBECTH PENAKTOPCHKE,
CTUJIICTUYHE BUIIPABIICHHS;

- BiJjpa3zy yTOUYHIOBAaTH, MEPEBIpATH O(POPMIIEHHS NMOCHIaHb, CTAHOBUTH
JIOBIJTKOBHH amapaT i CIUCOK JiTeparypHHUX Jpkepen (Oibmiorpadiunnx
MTOCHUJIaHb);

- He JOIyCKaTH MOCHIXy 3 OCTaTOYHUM BHIIPABICHHSM, TIJISIHYTH Ha
MaTtepial yepe3 SKUNCh Yac, JJaTH HOMY «BIJIJICKATHCSD, TIPU IIbOMY JIEsKi
MIpKYBaHHS ¥  YMOBHBOOYy, #AK TIOKa3ye TMpakTHKa, OyAyTh
NPEACTaBISATUCS  HEBAANO  OQOPMIICHHMH,  MAJIOJOKa30BUMH  H
HECYTTEBUMHM, TOMY MOTPiOHO iX MONIMIIMTH a00 BWIIyYUTH, 3aJIHIIUTH
JIAIIE TIHCHO HEOOXIigHE;

- YHHMKAaTH HayKONOMIOHOCTi, TP B EPYAMLIIO, OCKIIbKH INPHUBEIACHHS
BEJIMKO1 KUIBKOCTI ITOCHJIaHb, 31I0BXKUBAHHSI CIIELiaJIbHOI0 TEPMIiHOJIOTIE0
YTPYIHSIOTh PO3YMIHHS JlyMOK JOCIHIJHHUKA JUIS HaBKOJIMIIHIX, POOJSATH



BUKJIAJ CKJIQJHUM, TOMY CTHJIb BHKJAIy TOBHHEH IOEJHYBATH B c00i
HAyKOBY CTPOTICTb 1 JITOBUTICTH, JOCTYITHICTh 1 BUPA3HICTH;

- 3aJIeKHO BiA 3MICTY JIiTepaTypHUH BHKIAA Martepialy Moxke OyTu
cnokiiauMm ( 0e3 eMmomiif), apryMeHTOBaHMM a00 TMOJIEMiYH, MIO
KPHUTHUKYIOTh, KOPOTKAM a00 JOKJIAIHUM, PO3TOPHYTHM;

- JOTPUMYBATH aBTOPCHKOT CKPOMHOCTI, ypaxyBaTu  BiI3HAYNTH BCE, 10
3po0yieHe TIOMepeHUKaMM, KOJIEraMH B PO3po0Li  JOCIiAKyBaHOT
mpo0OyieMu, TBepe3o il 00'€KTHBHO OILIHWTH CBill KOHKPETHUIl BHECOK Y
HAYKOBI BUIITYKyBaHHS;

- mepe TeM, sIKk O(pOPMHUTH YHCTOBUM BapiaHT MaTepialliB JIs MiArOTOBKH
JI0 TICYaTKH, MPOBECTU anpoOallito poOOTH: PeleH3yBaHHS, SKCICPTU3Y,
00TOBOPEHHS Ha ceMiHapaX, KOH(EpEeHIisIX, CUMIIO3iyMax 3 KOJIeTaMH i
T.IL., TICJIS YOTO

YCYHYTH HEJIOJIiKH, BUSBJICHI IIPU aripoOyBaHHi.

MeTtonuvHAN 3amyM JOCTiKEHHS Oimye po3poOii # MpakTHIHOMY
BHKOPHCTaHHI 3aralbHOI JIOT19HOI CXeMH HAyKOBOTO JOCII[KCHHSI.
3arajpHa CXeMa HayKOBOTO JIOCIIIPKEHHS

YBeck Xim MaiOyTHBOTO HAyKOBOTO JOCTI/DKEHHS YMOBHO MOXHA
MIPOLTFOCTPYBATH y BUTIISA/II YMOBHOI JIOT19HOT CXEMH.

o0paHOi TeMH € IOYaTKOBUM €TaroM OyJb-IKOTO JOCHIDKCHHS. Y

3aCTOCYBaHHI 710 HAYKOBOI mparli MOHATTS «aKTYaJIbHICTBY» Ma€
JIesIKi 0COOITMBOCTI 3aJIeKHO BiJl TPU3HAYEHHS TOCIiIKEHHS.
KypcoBa, gurmuiomMHa pobora ab0 MpoeKT, JucepTallis €

KBaJiQikaifHuMu poboTaMu pizHOTO HpodeciiHoro piBHMA, i Te, K iX
aBTOp yMi€ BHOpATH TeMYy i HACKUIBKH MPaBUIBHO BiH IO TEMY PO3yMi€
i OILIIHIOE 3 TIOTJISITY CBOEYACHOCTI, COI[iaIbHOT 3HAYUMOCTI,

E€KOHOMIYHOT W KOMEPIiIHOT BaXKIIMBOCTI, XapaKTepU3y€e HOro HayKOBY
3pimicTh 1 BIJAMOBIAHWE piBeHb TpodeciiHOl MiArOTOBIEHOCTI J0
MIPAKTUYHOI [ STTBHOCTI.

BucBiTIIeHHsI aKTyalbHOCTI TMOBHHHE OyTH He OaraTtociiBHHM, aje
3po3yminuM. [lounHatu ii ommc 3majJeKy HeMae 0co00 HEOOXiIHOCTI.
Hocutp y Mexax OjHi€l MAalIMHOMHUCHOI CTOPIHKM IOKAa3aTH T'OJIOBHE —
CYTb IPOOJIEMHOT cUTYallii, i3 4oro i Oyie BUIHA aKTYalbHICTh TEMH.
Omxke, ¢opmynoBaHHS TPOOIEMHOI CHUTyallli € JyXe BaKIMBOIO
YaCTUHOIO BBeJeHHA KBamidikauiiHoi  pobotn. Tomy Mae ceHc
3YMHMHUTHCS HA TOHATTI «IIpobieMay» TPOXH OiIbILI TOKIIAIHO.

Byab-sike HayKoBe AOCHIHKEHHS MPOBOAMTHCS VIS TOrO, 100 MOI0JaTH
[IEBHI TPYIHOII B MPOLECI Mi3HAHHS HOBHMX SBHII, MOSCHUTH PAaHIIIE



HeBigoMi (pakTH ab0 BHABUTH HETOBHOTY CTApUX CIIOCOOIB MOSCHEHHS
3-

BECTHBIX (DaKTiB.

i tpymHomi B Haii0inbpm BupasHid (opmi MposBIAIOTH cebe B Tak
3BaHMX MPOOJIEMHUX CHTYallisiX HAayKOBE 3HAHHS, IO KOJH  ICHYE,
BUSIBIIIETHCS. HEAOCTATHIM Ui PO3B'I3KY HOBUX CYYaCHUX 3aBIaHb
Mi3HAHHS.

[Ipobnema 3aBkaAK BUHMKAE TOJI, KOJU CTape 3HAHHS B)XXE BUSBUIIO CBOIO
HECIIPOMOXKHICTh, @ HOBE 3HAHHS III¢ HE TIPHI0AI0 PO3BUHEHUH (GOPMHU.
Otxe, mpobnema B Haylli — Lie CylepewInBa CUTYyalis, 10 BUMAarae CBOro
CBO€YACHOTO J103BoTy. Taka cuTyalisi HailuacTile BUHUKAE B pe3yIbTaTi
BIIKpUTTS HOBUX (DaKTiB, SIKi SBHO HE YKJIAJAIOTHCS B

PaMKH KOJHIIHIX TEOPETUYHUX JOCHTIHKEHB 1 BUCTaB, TOOTO KOJNHU YKOJHA
i3 Cy4acHHUX TeOpiil He MOXKE TOSICHUTH 3HOBY BHSIBIICHI (DakTH.
[IpaBunbHa MOCTaHOBKA 1 sicHE (POPMYIFOBaHHS HOBHX IPOOJIEM MArOTh
Ba)XKJIUBE 3HAYCHHS. BOHU SIKIIO HE LINKOM, T€ B AY’K€ BEIMKOMY CTYICHI
BHU3HAYAIOTh CTPATETiI0 JOCHIIDKCHHS B3araii ¥ HampsSMOK HayKOBOTO
MIOIITYKY OCOOIHBO.

He BumagkoBo NpUHHATO BBaXaTH, L0 C(HOPMYIIOBATH  HAYKOBY
npoOJieMy — 3HAuUTh IIOKa3aTH BMIHHS BIJOKPEMHUTH TOJIOBHE BiJ
JPYTOPSIIHOTO, 3'SICYBaTH Te, IO BXKE BIJOMO i 10 MOKH HE BiJOMO
HayIIi PO TPEIMET JOCITIKEHHS.

TakuMm 4YMHOM, SIKIO y BBEJCHHI CTYACHTOBI B KypCOBil i JAMIUIOMHIN
po0OTi, MaricTpaHTORI, acHipaHTOBI, 3100yBayYeBi B JIUCEpTAIlil BAAETHCS
MOKa3aTH, Jie BiAOYBAa€ThCS TPAHUI MK 3HAHHSIM 1 HE3HAHHSM TIPO
MpeaMET JOCIiIKEeHHS, Te

oMy Bke OyBa€ HEBaXKO YITKO U OJHO3HAYHO BU3HAYMTU HAYKOBY
npo0JieMy, a, 0TKe, 1 cPopMyIroBaTH il OCHOBHY CYTb.

OxpeMi nociipKeHHs KBaTiikamiiHUX poOiT CTaBISITh METOIO PO3BUTOK
1OJIO’KE€Hb, BUCYHYTHX Ti€i a00 1HIINH HAyYKOBOIO INKOJIOK. TeMH Takux
JOCIHI/PKEHb MOXKYTh OYTH JIy’K€ BY3bKHMHU, 110 X HiSIK HE MPUMEHIIIY€E
iXHBOI ~ aKTyaJbHOCTI.

Linp noaibHux poOiT mosisirae B po3B'a3Ky OKpEMHUX IPUBATHHUX NMUTAHb Yy
pamkax Tiel ab0 IHIIME yKe MOCHUTh amnpoOoBaHOI KoHuemnii. Takum
YMHOM, aKTYaJIbHICTh TaKMX HAYKOBHUX Mpalb y LIJIOMY CIIil OLIHIOBATH 3
MOTJIAAY Ti€l KOHIENTYalbHOI YCTAHOBKH, SIKOT TOTPUMY€ETHCS JOCIITHHK,
abo TOro HAYKOBOT'O BHECKY, SIKMH BiH BHOCHTH y PO3POOKY 3araibHOl
KOHLIEeTIIT.



Twum gacom AOCHIIHUKK YacTO YHHKAIOTh OpaTw By3bKi TeMu. Ha Hamry
IyMKy, IIe HENpaBHJIbHO, OCKUIBKM CIpaBa B TOMY, IO POOOTH,
NPUCBAYCHI INUPOKUM TeMaM, 4YacTo  OyBalOTh IOBEPXHEBUMH W
MaJOCaMOCTOSITEbHBIMH.

Bysbka x Tema mpopoOsieTsest Oinbin THO0KO # metambHo. CriodaTky
3Ia€THCS, IO BOHA HACTLTBKHU BY3bKa, IO W JOCTIIKYBaTH, 1 TIHCATH HE
[po 1110, aJie B Mipy O3HAMOMIICHHS 3 MaTepiajioM Iie MOOOIOBaHHS 3HUKAE
W TOCIi THUKOBI BiJIKPUBAIOTHCS TaKi CTOPOHH MPOOJIEMH, MPO SKUX
BiH paHiIle i He IIiI03PIOBaB

Bin mokasy akTyalbHOCTI 0O0paHOl TeMH JOCHTIJHHKOBI JOCHUTH JIOT1YHO
nepenT 10 (HOPMYJIIOBAHHS METH JOCIHIDKCHHS, IO BXXHUBA€E, a TaKOXK
yKa3aTy KOHKPETHI 3aBJaHHs, SKi Mae OyTH BUPIIIYBaTH BiIMIOBIIHO IO
Hiero MeToro y kBanidikamiiHii podori. Lle 3BuuaitHo pobuthest y Gpopmi
nepepaxyBaHHs (HANPHUKIAA, BUBYHTH ..., OMHUCATH..., YCTAHOBUTH ...,
3'ICYBaTH ..., BUBECTH (POPMYIY ..., BA3HAUUTH 3AJICKHICTH ... 1 T.IL.).
@opMmyIrOoBaHHS [WX 3aBJIaHb HEOOXIAHO POOUTH SK MOXKHA OUTBII
pETEeNbHO, OCKUTBKHU OMHC X PO3B'SI3KY

MTOBUHHE CKIIACTH 3MICT PO3LIiB JOCITiTHUAIIEKOT

pobotu. Lle BayKIMBO TaKOXK i TOMY, IO 3aTOJIOBKH TaKUX

PO3MAUIIB HAPO/DKYIOThCSA caMe 3 (DOPMYJIIOBaHb 3aBIaHb JOCIHIKCHHS,
0 BXKHBAE.

Jami BIANOBIZHO [0 JIOTIYHOI CXEMH JOCHIIKEHHS JOCHITHUKOM
(hOpMYITIOIOTBCS 00'€EKT 1 MPEAMET JOCIIHKCHHS.

OO6'exT mocipKeHHS — 1€ Tporiec abo SBUIIE, 10 TOPOJIKYE MPOOIEMHY
CUTYaIlito i BuOpaHe /i CHelialbHOTO BUBYEHHS.

[Mpenmer nocmijpkeHHs — 1e Te, IO rnepedyBae B TpaHHUIAX 00'ekra
JOCIIIDKEHHS.

OO'ekT 1 TmpeAMeT MAOCHKEHHS SK KaTeropii HayKOBOTO MpOIEeCy
MM3HAHHS CIIIBBIIHOCIATHECI MK COOOIO SIK 3arajibHe I 4acTKa, OCKUIBKH B
00'exTi BUWJIUISETHCS T4 YaCTHHA, sIKA U CIYXKHUTh TNPEIAMETOM
nocmimpkeHHs. CaMe Ha HBOTO U CIpsSIMOBaHAa OCHOBHA yBara JIOCHiTHHUKA,
caMme IpeAMET JOCITiDKeHHsS BU3HAYa€e TeMY HayKOBO-AOCHiAHOI poboTH,
sIKa MO3HAYA€THCSI HA TUTYJILHOMY apKyIIi SIK 11 3arojIoBOK.

Jly’)xe BaXIMBHM HACTYITHUM €TarioM HayKOBOTO JIOCHIJDKEHHs € BHOIp
METOAIB AOCIHIIKEHHA, fKi CIIy’)KaTb 1HCTPYMEHTOM Y BHUTSTY
¢dakTHUHOrO Marepiany, Oyaydun HEOOXiIHOIO YMOBOIO JOCSTHEHHS
MOCTABJICHOI B HAYKOBI Tpalli METH.



Omnmc mporecy JOCTiHKEHHS € OCHOBHOIO YaCTHHOIO HayKOBO-AOCIITHOT
po0oTH, y SAKii BUCBITIIIOIOTHCS METOAMKA, TEXHIKA, TEXHOJOTIi, onepartii
JOCIIPKEHHSI 3 BUKOPUCTAHHSIM JIOTTYHHX 3aKOHIB 1 MPaBHIIL.

Hyxe BaXJIUBHHA eTam HAYKOBOTO AOCIHIIKEHHS — OOTOBOPEHHS HOTro
pe3yIbTaTIB, Ke BEACTHCS Ha KOHCYNBTAIlISAX 3 KEPIBHUKOM, 3aCiTaHHIX
npodimorounx Kadeap, BUCHHX pai, A€ MA€ThCA IONEPEIHs OIliHKa
TEOPETUYHOI 1 MPaKTUYHOI LIIHHOCTI HAyKOBOI POOOTH.

3aKII0YHHM €TallOM € BUCHOBKH, SIK1

MICTATh yCi T€ HOBE ¥ iCTOTHE, 110 CTAHOBUTH HAYKOBI 1 MIPaKTHYIHI
pe3yAbTaTH MPOBEACHOI AOCIi AHUIIBKOI POOOTH.

HaykoBi MeToiu Ti3HAHHS B TOCIIIKEHHSIX

Y MeTonom0rii HayKOBUX AOCHIIKEHb BUIUISIFOTh 1BA PiBHI MI3HAHHS:

- eMITIpHYHHUN — CTIOCTEPEKECHHS i EKCIIEPUMEHT, & TaKOX YrpyHOBaHHS,
Kiacuikallist if OUC pe3yabTaTiB €KCIIEPUMEHTY, CIIOCTEPEKEHB;

- TEOPETUIHUHN — TOOYI0Ba i PO3BUTOK HAYKOBUX

rinmores, Teopii, (hopMyITtOBaHHS 3aKOHIB 1 BUAUICHHS 3 HAX

JIOTIYHMX HACHIJKIB, 3ICTaBJICHHS Pi3HUX TINOTE3 1

TEOopi.

Buxonsun 3 MeTOHOJOTIl JialIeKTHYHOTO MaTepiallisMy PO3Pi3HSIOTH
HACTYITHI METOJIM HAYKOBOTO MMi3HAHHS:

3arajibHOHAYKOBI I KOHPETHO-HAYKOBI (4aCTKH).

3araJlbHOHayKOBI METOJM BUKOPUCTOBYIOTHCS] B TEOPETUUHUX

1 eMIIpUYHHUX JOCTIPKEHHSX. BOHM MICTATh y €001 aHai3, CHHTE3,
IHAYKIIIO ¥ JemyKIilo, aHaJorii W MOJEIIOBaHHS, adcTparyBaHHS
KOHKpETH3allifo, CUCTeMHHU aHali3 i (opMamizallifo, TiMOTeTHYHUHN i
aKCiOMaTMYHMHA  METOJM, CTBOPEHHS Teopil, CIIOCTEpEeXEeHHS U
CKCIIEPUMEHT, JJA0OPATOPHI ¥ MMOJIbOBI JOCIIIHKCHHS.

Amani3 — 11e METO, JOCIIIKEHHS, SKAH BKIIIOYAE

y ceOe BHUBYEHHS INpeAMEeTa MLUIAXOM YSIBHOTO ab0 MNPaKTHUYHOTO
PO34ICHOBYBaHHS HOT0 Ha CKJaAeHI elleMeHTH (4acTHHHM 00'€KTa, HOro
O3HaKH, BIIACTUBOCTI, BIJHOCHHH, XapaKTEPHCTHUKH, MapameTpH 1 T.I.).
Koxxna 3 BupineHMX 4acTWH aHaJI3y€eThCS PO3IIIBHO B MeKax
enuHoro niyoro. Hanpuknan, ananis

MPOJYKTUBHOCTI Tpaili pOOITHUKIB MPOBOJUTHCS 1O KOKHOMY IIEXOBI
0 MATIPUEMCTBY B LIIOMY.

CuHTe3 — MeToJl BUBUEHHS 00'€KTa B WOTO IITICHOCTI, y €IHOCTI
B3a€EMHOTO 3B'SI3KY HOr0 YacTHH.
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Y mpomeci HayKOBHX [OCTIPKEHb CHHTE3 IOB'SI3aHANA 3  aHAi30M,
OCKITBKH BiH JO3BOJIS€ 3'€IHATH YACTUHHU MPEAMETa, PO3UWICHOBAHOTO B
MPOLIECi aHai3y, YCTAHOBUTH IXHIW 3B'I30K 1 Mi3HATH MPEIMET K €IUHE
uine (HampuKJIaa NPOAYKTUBHICTh Mpalli Mo BUPOOHMYOMY 00'€IHaHHIO B
LIJIOMY).

[HayKIisT — METOJ| TOCTIDKEHHS, MPH SKOMY 3arajlbHUi BUCHOBOK IPO
O3HaKM Oe3Mivi eNeMEHTIB POOUTHCSI HA OCHOBI BUBYCHHS IIMX O3HAK Y
YaCTHHU €JIEMEHTIB i€l Oe3midi.

Tax, HaNpHUKIIaa, BUBYAIOTECS (PAKTOpPH, IO HETATHMBHO BILTUBAIOTH HA
MPOAYKTHBHICTh Tpalli, M0 KOXHOMY OKPEMOMY MiANPHEMCTBY, a MOTIM
JaHl y3arajbHIOIOTHCS B IUJIOMY IO BHUPOOHMYOMY OO'€JHAHHIO, IO
CKJIaJIy SIKOTO BXOZSTH YCi IIi MiJIPUEMCTBA K BUPOOHUYI OHHUIII.
Jenykiiis — METOZ JIOTIYHOTO YMOBHBOJY BiJl 3arajlbHOTO JI0 YacCTKH,
KOJIM CIIOYATKy JOCII/DKYEThCS CTaH 00'ekTa B IIJIOMY, a MOTIM HOTO
OKPEMHUX EJIEMEHTIB.

CTOCOBHO J10 TIONIEPEAHBOTO PUKITATY CIIOYATKY

aHAJTI3YEThCS IPOAYKTUBHICTH Tpalli B IJIOMY 10 00'€THAHHIO U Jaji Mo
HOr0 BUPOOHUYNX OJTUHHUIISX.

Amarnoriss — MeToJ{ HayKOBOTO YyMOBHBOAY, 3a JOMOMOTOI SKOTO
JOCSATAETHCS MI3HAHHS OJHUX MPEAMETIB 1

SIBUIIl Ha MiJACTaBl 1X mMOmiOHOCTI 3 iHImMMU. BiH IpyHTyeTbcs Ha
MOMIOHOCTI AEIKUX CTOPIH PI3HUX MPEIMETIB 1

SBUI, HANpPHUKIAJA, TMPOAYKTUBHICT, Tmpami B 00'€HAHHI MOXe
JOCTIIJDKYBATHCS HE 110 KOYXKHOMY ITiIIPUEMCTBY, a JIMIIE 110 00paHuX y
SIKOCT1 aHaJiora, 10 BUIYCKAIOTh OJHOPIJHY 3 1HIIUMH HiAPHEMCTBAMH
TOBapHY MPOJYKIIi(0, MO0 W MAaITh OJHAKOBI YMOBH JJsI BUPOOHHUOI
JISUIBHOCTI.

[Ipu BUKOPUCTAHHI IIBOIO METOJY OTPUMAaHI Pe3yJIbTaTH MOIIUPIOIOTHCS
Ha BCi aHAJIOTIYHI ITiIIPUEMCTBA.

Butpatn Ha Takuii METOJ 3BMYAiHO MEHINE, a OT BIPOTIIHICTH
OTPUMaHHMX BUCHOBKIB BUSBIISETHCS TPOXHU HIIKYE.

[lopiBHAHHS — METO/I HAYKOBOT'O BUBUEHHS, 32 JIOTIOMOTOI0 STKOTO
BCTaHOBITIOIOTHCS MOIOHICTD 1 BIMIHHICTD MPEMETIB 1 SBUII TIHCHOCTI.
Bumip — MeToax HAYKOBOTO JOCTIDKEHHS IPOILECY  BH3HAUYCHHS
YUCENBFHOTO 3HAUYCHHS JIESKOI BEJIMYMHHM 3a JIOTIOMOTOK)  TE€BHOI
3a3/1aJIeTi/[b OJJUHUII BUMIpY.



IcropuynmMii miaXix — METOA HAayKOBOTO MI3HAHHA, Yy TMPOIECI SKOTO
BiIOyBa€ThCS BIATBOPEHHS ICTOPii JOCHIMKYBaHOTO 00'€KTa, SBHINA Yy
BCiH 11 GaraTorpaHHOCTi 3 ypaxyBaHHSIM YCiX BUIIaJKOBOCTEH.

JloriyHuii WiAXix — METOJ HayKOBOTO YMOBHBOZY, 32 JOIMOMOTOIO SIKOTO
JOCSTAEThCA BIATBOPEHHS B MUCJICHHI CKJIQJIHOTO TUHAMIYHOTO SIBUILA Y
dbopwmi icropuaHOI Teopii 3 BiABOIIKAHHIM BiJl BUIAAKOBOCTEH 1 OKPEMHX
HECYTTEBUX (aKTiB.

MopnenroBaHHS — METOJ HAyKOBOTO IIi3HAHHS, 3aCHOBaHWN Ha 3aMiHi
JIOCTI/DKYBAaHOTO TIPEAMETa, SBHINAa HAa WOro aHamor (MOJEeNb), IIo
MICTHTh ICTOTHI PHUCH XapaKTEpUCTUKHA OpHTiHady. B ekoHoMiuHHX
JOCIIDKEHHSIX IMPOKO

3aCTOCOBYETHCSI EKOHOMIKO-MaTEeMaTHIHE MOJICITIOBAHHS,

KOJIX MOZIETIb 1 i1 OpHUTiHAT OMUCYIOTHCS TOTOKHUMHU

PIBHSHHSAMU ¥ JOCTIKYIOThCS 32 qornomMororo EOM (Hanpukian
TPAHCIIOPTHI MapIIPyTH TIPY aBTOMOOUTFHUX TIEPEBE3CHHSAX

BAaHTaXIB).

AbcTtparyBaHHs — ( BiJ MaHOUpa. - BIIBOJIKATH) — METOJI BiIBONIKAaHHS,
IO JI03BOJISIE TIEPEXOAUTH BiJl KOHKPETHHUX IPEAMETIB 10 3arajJbHUX
TIOHSTH 1 3aKOHAM PO3BUTKY.

BiH 3aCTOCOBYETBCS B €KOHOMIYHMX JIOCIIIDKEHHSAX IS

MEPCIEKTHBHOTO TUTAHYBAHHSI, KOJIM Ha TTiJICTaBi BUBYCHHS

pPOOOTH MIANIPUEMCTB 32 MUHYJIHH TEPioJl Yacy MPOTHO3YETHCS PO3BUTOK
raiysi abo perioHy Ha MailOyTHiH mepiof.

KonkpeTu3zaiiisi — METO JOCIPKEHHS PEJIMETIB B

yciel IXHBOT Pi3HOOIYHOCTI, Y AKICHOMY Pi3HOMAHITTI

peasbHOTO ICHyBaHHS B 4Yaci ¥ TmpocTopi Ha BIOAMIHY BiI
a0CTpaKTHOTO, Bi/IBEPHEHOTO BUBYCHHS IPEIMETIB.

[lpr 1BOMY HOCHIKYETBCS CTaH TPEIMETIB Yy 3B'I3Ky 3 IEBHUMHU
YMOBaMH iX iCHYBaHHS i 1CTOPUYHOTO

PO3BHTKY.

Tak, Hampukiaa, TMEpPCIeKTHBH PO3BUTKY Tally3l BU3HAUYAIOThCS Ha
miZicTaBl KOHKPETHUX PO3PaxyHKiB €(EeKTHUBHOCTI 3aCTOCYBaHHS HOBOI
TEXHIKH H TEXHOJIOTi, 30a1aHCOBaHOCTI TPYAOBHX 1 MaTepialbHUX
pecypciB i iH.

CucteMHUMI aHami3 — BUBYEHHS O0'€KTa JOCHIPKEHHS SK CYKYIHOCTI
€JIEMEHTIB, 110 YTBOPIOIOTH CHUCTEMY. Y HayKOBUX IOCHIDKEHHSX BiH
nependaydae OIIHKY MOBEIIHKMA 00'€KTa SIK CUCTEMHM 3 yciMa (hakTopamu,
10 BIUTUBAIOTH



Ha #ioro (yHKI[IOHYBaHHS.

Le#t MeTox MIMPOKO 3aCTOCOBYETHCS B €EKOHOMIYHHMX JOCHIDKEHHSIX IIPH
KOMILJICKCHOMY BUBUYEHHI JIisUIBHOCTI BHUPOOHMYUX 00'€THAHb i Taiy3i B
LiIOMY, BU3HAYEHHI MPOMOPLIHA PO3BUTKY HApOTHOTO TOCMOJApCTBa i
T.IL.

€IMHOI METOMUKM CHCTEMHOTO aHali3y B HAyKOBHX JOCIIKEHHIX, Ha
XKallb, TIOKK HE €. Y MPaKTULi AOCIiIKEHb BiH 3aCTOCOBYETHCS ILISIXOM
BUKOPHUCTAHHS HACTYIIHUX METOAMK:

- Tpomeayp Teopii IOCHIKEHHS OIepariif, 110 JO3BOJSIOTH aTH
KUTBKICHY OLIIHKY 00'€KTaM JTOCTIiIKCHHS;

- aHaJTI3y CUCTEM JUIS JOCHIKEHHS 00'€KTIB B yMOBaX HEBU3HAYCHOCTI;

- CUCTEMOTEXHIKH, [0 BKJIIOYA€E MPOCKTYBAHHA i

CUHTE3 CKJIaJHUX CHUCTEM Y TpPOIECi JOCIIHKCHHS iX ()YHKI[IOHYBaHHS
(mpoekTyBaHHS i OIL[IHKA €KOHOMIYHOT

edextuBHOCTI ACY, TEXHOJOTIYHUX MPOIIECIB 1 1H.).

KoMiuiekcHuii anamiz — MeTOJ BCeOIYHOrO BHBYEHHS 00'€KTa, SIBUIIA B
TiCHIMl B3aeMofii i3 MpeJCTaBHUKAMU CaMUX PIi3HUX HAyK 1 HayKOBUX
HaIpPSIMKiB.

OynknioHanpHO-BapTicHu aHami3 (PCA) — MeTo AOCHiKEHHS 00'€KTa
(stBUIITA, BUPOOY, TIPOIIECY,

CTPYKTYpPH) 10 Horo (yHKIIi i BApTOCTI, 3aCTOCOBYBaHMIA P BHUBYCHHI
e(eKTUBHOCTI BUKOPHUCTAaHHS MaTepiallbHUX 1

TPYAOBUX pecypciB. HaliBaXknUBIIMMH HOTO TPUHIIMTIAMU €

HACTYITHI:

- (QyHKIIOHANEHUN MiAXiA TpwW JOCHiKeHHI (yHKIiH o00'ekta i Horo
€JIEMEHTIB 3 METOI HAHOUIBIII MOBHOTO

3aJJOBOJICHHS 3aJJaHUX BHMOTI Yy BHOOpI palioOHATPHUX IUIIXiB iX
peatizaiiii;

- HapOJHOTOCIIOAPCHKUH IMiIXi/T IO OIIHKHU CIIO)KMBYUX BIACTHBOCTEH i
BHTpAT Ha PO3pOOKY, BUPOOHUIITBO I BUKOPHUCTAHHS 00'€KTa;

- BIJINIOBIJIHICTH KOPHCHOCTI PYHKIi#f BUTpaTaM Ha HUX

3I1HiCHEHHS;

- KOJIEKTUBHY TBOPYICTb, 110 BUKOPUCTOBYE METOIH

nomyky ¥ (GopMyBaHHS  TEXHIYHHMX  PO3B'3KIB, SIKICHOI W
KUTBKICHOT OL[IHOK BapiaHTiB PO3B'A3KiB.

HinboBoto  dynkuietro DCA €  JOCATHEHHS  ONTHMAJIBHOTO
CHIBBIHOIICHHS MIXK CIIO)KMBUYOKO BapTICTIO



o0'ekTa W CyKyMHUMH BHTpaTaMH Ha WOTO pPO3POOKY, 3HWKECHHS
c00iBapTOCTI, IO BUITyCKAETHCS TOBAPHOI MIPOAYKIT i

MiABUIIEHHS 11 IKOCT1, pOCTY MPOILYKTHBHOCTI Mpalli.

dopmarizaiis — METOJ JOCT/DKEHHS O0O0'€KTIB NUIAXOM BHCTaBH IX
€IeMEHTIB y BWIJIAI CIEI[ialbHOT CHMBOJIKM, HANPHUKIAJ, BUCTaBa
co0iBapTOCTI MPOTYKIIiT

crerianbHO (PopMyIor0 ( MATEMAaTHYHOO 3aJISKHICTIO), B

SIKOT 3a JOTTOMOTOI0 CHMBOJTIB 300pakeHi CTaTTi BUTPAT.

INmorernunuit MmeTox ( Bi IPEUOK. - 3aCHOBAHMM HA

rinoTesi) — 3acHOBaHMK Ha HAYKOBOMY MpPUITYLICHHI, BUCYHYTOMY JUIS
MOSICHEHHS IKOTO-HEOYIb SIBUIIA i IOTPeOYIYOMY NIepeBipKH Ha AOCBii
# TEOpeTHYHOTO OOTPYHTYBaHHS, HIO0 CTaTH  BIPOTITHO HAYKOBOIO
Teopiero. BiH 3acTOCOBYEThCS TpPU JTOCIHIDKCHHI HOBHUX EKOHOMIYHHMX
SIBUIIL, 1[0 HE MAIOTh aHAJIOTIB

(BUBUEHHS e()eKTUBHOCTI HOBHX MAIIIWH 1 BCTaTKyBaHHS,
TEJIEKOMYHIKAI[IHIX 1 MOOITHHHUX 3ac00iB 3B'SI3KY, COOIBaApTOCTI HOBUX
BUIB TOBAPHOT MPOJYKLIT i T.II.).

AKcUMaTH4YeCcKuil MeToA mependadae BHKOPHUCTAHHS aKCiOM, MLIO €
JOBEICHUMH HAayKOBUMH 3HAaHHSIMHM, SIKI 3aCTOCOBYIOTbCS B HAyKOBHX
JOCII/DKEHHSIX Y SIKOCTI BUXIJHHX TIOJIOKEHb JIJISl OOTPYHTYBAaHHS HOBOI
Teopii.

Hacamnepen, me craBUTbCA 10 BUKOPHCTAaHHA E€KOHOMIYHHX 3aKOHIB,
mpaib KJacHKIB, HAyKOBUX JOCHIKEHb, II0 € aKCiOMaTHYHUMH
3HAaHHSMU HAYKOBOi Teopii, BHUKOPHUCTOBYBAaHOi Uil TOJAJbIIOTO
PO3BHUTKY HayKH.

CTBOpeHHs Teopii — Iie METOA y3araJlbHeHHS pe3yJIbTaTiB

JOCTIIJDKEHHS, 3HAXOJ/DKCHHS 3arajibHUX 3aKOHOMIPHOCTEH y MOBEIiHII
JOCIHIPKYBaHUX 00'€KTIB, @ TAKOXK MOIIUPEHHS Pe3yIbTaTIB JOCIKEHHS
Ha 1HII1 00'€KTH 1 SIBHIIIA, 1110

CHpUs€E TMIJABHIIECHHIO HAIIHHOCTI IMPOBEACHOIO EKCIIEPHUMEHTAILHOTO
JIOCITIJPKEHHSL.

B emmipuuHuX A0CTiIKEHHIX 3aCTOCOBYIOTHCS TOPST

C 3araJlIbHOHAYKOBUMM TakoX creuu¢iuni Meronu (QopMyBaHHS
EMITIpUYHOT'0 3HAHHSI MPHUKIIAJTHOTO XapakTtepy. Lle mepeBakHO MOYyTTEBI
METOAHM JIIOUHH — BiUyTT,

CIPUNHATTS ¥ BUCTaBH.

OnHak eMIipyyHi 3HaHHS HE 3aBX/M YacTo 4yTiiuBi. [IpocTa koHCcTaTAIlis
pe3yIbTaTIB CIIOCTEPEKECHHS



TaKuX SK, HAIIPUKJIA, «IIEPEBUILIECHHS BUTPAT BUPOOHUIITBA
IIPOTH 3AIUIAHOBAHUX HA CTIJIBKE-TOY, IlI€ HE € HAYKOBE 3HAHHS.
BoHo ctae HayKOBUM TO[Ii, KOJIM BU3HAUEHA IXHIN
MPUYMHHUM 3B'30K CIIOCTEPEKEHHSIM 1 €KCIIEpUMEHTOM, TOOTO BUSBJICHI
i BUBUYEHI (paKTOpH, 1110 BUKJIUKAIN [IEPEBUIICHHS BUTPAT,
1 HamMiYeH1 3aX0/H I0JI0 YCYHEHHS HEIOMIKIB.
CrnocTepesxeHHs — METOJ] BUBUCHHS MPeIMeTa IISIXOM HOoro
KUTBKICHOTO BUMIpPY 1 IKICHOT XapaKTePUCTHKH.
3acTOCOBYETHCA MTPH BUBYEHHI TPYIAOMICTKOCTI BUPOOIB MIISXH
XPOHOMETPAKHUX CHOCTEPEKEHb, IPU KOHTPOIBLHOMY PO3KpOT
CHUPOBHHH, BUTPATH MaTepiajliB, BAKOHAHHS TEXHOJIOTTYHUX
orepartiii i T.11.

ExcriepuMeHT — HayKOBO IMOCTaBJICHHM JTOCBIJ BIAMOBIAHO 10 METH
JOCIIPKEHHS UTs1 IEPEBIPKU pe3yIbTaTiB
TEOPETUYHUX JOCHIIPKEHb. BHIM eKCIIepUMEHTIB NPEACTaBICHO B
Honatky 6.
[IpoBoauTHCS B yMOBaX, IO TOYHO BPaXOBYIOTHCS, TO3BOJISIOTH CTEKUTH
32 XOZOM SIBHL] 1 BiITBOpIOBaTM HOro MOBTOPHO B 3aJaHUX YMOBax,
HalpHUKIal TMPOBEINCHHS EKCIHEPUMEHTY B PsiAi Tajly3ed HapoaHOTo
rOCHoAapcTBa IO 3aCTOCYBaHHIO HOBUX CHCTEM IUIAaHYBaHHS,
KEepYBaHHS i CTUMYJTFOBaHHSI.
ExcnepumeHTanbHI JOCTIHKEHHS MOKYTh IIPOBOAUTHCS
y HayKoOBi#l j1aboparopii 3 BUKOPHCTAHHSIM CIICIiabHOI JIAOOPaTOpHOT
yCcTaHOBKHU abo 0e3 Hel, Ha MiANMPHUEMCTBAX Ha JII0YHX 3pa3Kax MPOIYKIIii
3 BUKOPHCTAHHSIM JIOCBiJUY€HE MPOMHCIOBOI YCTaHOBKHM abo 0e3 Hei, y
MOJILOBUX YMOBAX 3 BHUKOPUCTAaHHIM MEBHOI'O HA0OPY HAyKOBHUX 3ac00iB,
CrenialbHUX HAYKOBHX MPHJIA/IIB 1 BCTATKYBaHHS.
HaykoBuii"-HayKOBi-KOHKPETHO-HAYKOBI (4acTKH) METOAM HayKOBOTO
M3HAHHSA SBISIFOTH €000 crnenuidyHi MeTombl KOHKPETHHX HayK,
HATPUKIIa]] eKOHOMIYHUX.
i metou popMyIOTHCS 3aJIEKHO BiJl ITBOBHIA
¢yHKLUIT JaHOT HAYKM M XapaKTepU3yIOThCS B3a€EMHHM NPOHUKHEHHSIM B
OJHOPIJIHI rayy3i HayK.
Tak, Hampukiaa, METOAM EKOHOMIYHOI'O aHalli3y pO3BMIIMCS Ha 0asi
OyXranTepcbkoro oOOJIIKy I CTaTUCTUKM, BOHH XapaKTepU3YHOTHCS
B3a€MOITPOHUKHEHHIM, BUXOJIOM 32 MEXI 00JIACTi 3HAaHHSI, Y PaMKax SIKOi
BOHH copmyBanucs. MeTod eKOHOMIYHOIO aHaji3y 3aCTOCOBYIOTHCS B
HayKOBHX JIOCJII/DKCHHSX 1HITUX EKOHOMIYHHMX HayK.



OTxe, 3araTbHOHAYKOBI METOJTN TOCITIHKEHHS

3aCTOCOBYIOTBCS Y B3aEMHOMY 3B'SI3KY i 00YMOBJIEHOCTI B TEOPETHYHUX 1
EMITIPUYHUX JTOCIIHKCHHSIX

Mup eKOHOMIKM, a TakOXX KOMEpIii, HACTUIbKM CKIagHUH 1
PI3HOMAaHITHHH, III0 HOTO AOCTIIKEHHS He MOYKHA TIOYMHATH 3
3aKiHYEHOTO IIJIOTO, SK BiH IMPEICTABIAETHCS HAM Y TOYYTTEBOMY
cnorisiaanti. Tomy MU B 1ieif yac 3MyImIeHi

CIPOLIYBaTH I CXeMaTH3yBaTH HOro, BUBYATH IO OKPEMHUX YaCTHHAX,
BUIUISFOYM HAMO1IBII BaXK/IMBI €KOHOMIYHI SBUIIA I

MPOIIECH.

AOcTparyBaHHsS SIK METOJ EKOHOMIYHOIO JOCHTi[KeHHs. Sk mokasye
TEPMiH a0CTpaKIlis, 3a3HaYCHUI HAMU BUIIIE i 03HAYAIOYNI BiABOIIKAHHSI
a0o0 BHIiICHHS

MEBHUX BIIACTMBOCTEH, OCOOIMBOCTEH a00 BINHOCHH AESKHX O00'€KTIB,
SIBUII 1 TPOIIECIB, Y XOAI €KOHOMIYHOTO JOCHI/DKCHHS BiJOYBa€ThCcA HE
BIIKHJITAaHHS HECYTTEBUX BIIACTHBOCTI, BUSIBIICHHS ICTOTHHX.

[o-nepiie, BiAMIHHICTD M)XK iICTOTHUMH W HECYTTEBUMHU BIACTHBOCTSIMU
1 BIJHOCHHAMH € BIJHOCHHUM 1 3aJIeXHUTh BiI XapakTepy W IIiIeH
JOCIIDKEHHSL.

[To-npyre, y peaibHUX Ipollecax BOHH MepeOYBAIOThH B

€IHOCT] ¥ TOMY HECYTTEBI BJIIACTUBOCTI HE MOXXHA BIJKUIATU SK MPOCTO
BUIIAIKOBI.

V nificHOCTI B EKOHOMIYHUX JOCIIHKEHHAX

a0CTparyrThCs BiJI JCSIKUX BJACTUBOCTEH 1 BITHOCUH HE TOMY, 1110 BOHU €
HETHIIOBUMH 1 HECYTTEBUMH, a

IUIs1 TOTO, 1100 CIIPOCTUTH CUTYAIIiI0 i BUBYATH MPOLIECH B

CYUCTOMY» BHJII.

Tak, HanpuKJIal, BABYAIOUHU 3AJICIKHICTh MIXK TOITUTOM 1

MIPOTO3UINIEI0 TOBapiB y PHHKOBIM EKOHOMIIl, CIOYaTKy aHaTi3ylTh
HANMpOCTIOMY, elleMeHTapHe BiJTHONICHHS MK KUIBKICTIO M IiHOIO
TOBapHOI MPOIYKIIil, sIKe Oy Ib-IKUI

MOKYIeLb MOXe€ IIOAHS CIIOCTEPIiraT Ha PUHKY.

MareMaTH4YHO 1€ BiJTHOIIEHHS BHPAKAETHCS 3BOPOTHOIO MPONOPLIHHOIO
3aJISKHICTIO: MM BHIIE IliHA TOBAPY,

TEM MEHIIIE 0Tr0 KyIyIOTb, 1, HABIIAKH, YUM HIKYE IIiHa,

TUM O1JIbIIIE HOTO KYIYIOTh.

OueBH/IHO, 1110 TPHU I[LOMY BiIBOIIKAIOTHCS B PSIIY 1HIITHUX



(hakTOpiB, SKI TAKOX BIUIMBAIOTH Ha IMOMHT 1 YCKJIAIHIOIOTH 3arajibHy
KapTHHY 3aJIeKHOCTeH 1 BIuTuBiB. Hanpukian, Bix piBHS

JOXOiB HACEJICHHs, MO>KJIIMBOCTI 3aMiHUTH OAHI TOBapU

IHIIMMHY, HANpUKIa] KaBa — CIOJIBAEMOCS, BiJl MOAATKOBOI MOJITHKH
JeprKaBH, BILTUBY MOHOIIOJIH HA IIHU, TIHHOBOI EKOHOMIKH

Ha KOH'IOHKTYPY PHUHKY 1 T.1I.

Kpim Toro, monut He MOXXHa HAYKOBO BUBUATH OKPEMO,

HE BPaxOBYIOYH OCOOIMBOCTEH MPOIO3UIIii, IKa Y CBOIO

yepra 3aJIe)KUTh BiJl BUPOOHUIITBA TOBAPIB, JOCATHYTOTO

piBHS SKOCTI W KOPUCHOCTi, BiJ PIBHA PO3BHTKY pi3HUX QOpM i
iHQPACTPYKTypH TOPTiBIi. Yce Iie BXKE Ha PIBHI MIKPOSCKOHOMIKH IIe
OiNbITe YCKITaMHIOE 3arajibHy KapTHUHY.

Tomy BruMB 1MX (pakTOpiB HAa MOMUT CHIOYATKY BUBYAETHCS

OKpEMO, a TIOTIM Y CyKYITHOCTI.

Komm x axiBmi mepexonsTh Ha pPiBeHb MaKpPOSKOHOMIYHOTO
TOCTI/DKEHHS €KOHOMIYHHMX 1 KOMEPIIHHX IIPOIECiB, TO JOBOAUTHCS
abcTparyBatucs Bi pagy
iHmmMX iX ocoOimBocTel. Hampukianm, 3aMicTh TOMUTY Ta MPOTO3HUIIT
OKpPEMHUX TOBapiB Ha OKPEMHUX PHUHKAaX aHAII3yBaTH CYKYITHHH IOIUT Ta
MPOTIO3HUILisl, PO3TISIIATH MMOKA3HUKH BAJIOBOTO BHYTPIIIHBOTO MPOAYKTY
(BBII) i HanionansHOTO A0oX0ay kpainu (HI) i T.mm.

Orxe, 3BiICM MOXHA YKJIacTd, LI0 aOcTparyBaHHS SIBIIsE CO0OIO
HAWBaXJIMBIMIMK €IEMEHT €KOHOMIYHOTO HAYKOBOTO JIOCTIJKECHHS, MPH
SIKOMY CKJIQJIHWH €KOHOMIYHMH (KOoMepuiliHMii) mporec abo cuctema B
IJIOMY PO3WICHOBYIOThCS Ha OKPEMi CKJIaJIeH] €JIeMEHTH, YaCTUHH

a00 IMICUCTEMHU.

JloGpe BijoMO, 110 B EKOHOMIYHIH CUCTEMI

PO3PI3HSAIOTH XapakTepHi ii MiICUCTEMH:

- BUPOOHHUIITBO;

- 00OMiH;

- CTIO)KMBaHHS,

- PO3MOiL.

Taxi miacucTeMH TaKOX PO3WICHOBYIOTHCS HA €IEMEHTH

1 BUBYAIOTHCS B a0CTpaKIIii Bij| 1HIIHX.

Lro cragiro eKOHOMIYHOTO TOCIIIKESHHS IPUHHATE

Ha3WBaTH AaHANITUYHUM €TalloM, OCKIJIbKU NPH IOMY aHaNi3ylTb abo
OKpEeMI BJIaCTUBOCTI, CTOPOHH, BIJIHOCHHH,



a00 OKpeMi YacTHHH W €JIEeMEHTH IIJIOTO, CTBOPIOIOYH 33 JOIIOMOTOIO
a0CTpakIIii crerudivHi eKOHOMIYHI ITOHATTS i

Kareropii.

{006 BimoOpa3uTn eKOHOMIYHUH (KOMEPILiIHHUIT)

mporiec abo CUCTeMy B MiIOMy, (axiBISIM HEOOXiIHO MEpeuTH [0
CUHTETUYHOTO €TaIly AOCHTI/DKeHHS, SIKUH MOB's13aHuil 3 00'eqHaHHAM 200
CHHTE30M OKPEMHX aOCTpaKIIii,

MOHATH KaTeTopii 1 Cy/DKeHb y €OUHYy CHCTEMY TEOPETHYHOTO
eKOHOMIYHOTO 3HaHHS. CaMe B pe3ysIbTaTi OT0o

JOCSITAEThCS  BIITBOPEHHST KOHKPETHOTO LIUTICHOTO 3HAHHS B €OUHIN
crcTeMi aOCTPaKTHUX €KOHOMIYHHUX TEOPIH.

TeopeTnuHa eKOHOMIKA, AK 1 Oy/b-sKa iHIIA HAYKa,

BUXOAUTH 13 (aKTiB, ane GpakTh 1i HACTIIBKH YHCIIECHHI, mI0 6e3 iIXHBOro
aHamizy, kmacugikamii W y3araJlbHEHHS HEMOXIHUBO HE TUIBKH
mepen0adyuTH HOBI €KOHOMIYHI SBHINA W mepemndadynTd TEeHIEHIl iX
PO3BUTKY, aJie HaBiTh MPOCTO PO3iOpaTHcs B HUX.

Jlo ekoHOMIYHUX (DAKTiB CTABIATHCS Ti, Y SIKHX

BHPaXXalOTbCA TEBHI TOCMONAPCHKI BIMHOCHHH MDK TpYyNaMu IOJei
(mipampueMcTB), iXHI pPECcypcHi MOMJIHMBOCTI, IHTEpeCH, CTHUMYJIH W
MOTHBAILIIT JIO TPAIi.

Coizi 3BepHYTH yBary Ha Te, 1110 cami (pakT He

€ KOHKPETHHMH pEaJbHHMH SBUIIAMH a00 TpoIecaMd EKOHOMIYHOMY
KUTTS, Y HUX BiZJOOpakaroThes Ti a00

1HIIII TIEBHI CY/PKEHHS MPO II0 PEATBHICTb.

Otxe, iX MOKHa BiTHECTH 1 10 COLialbHUX

(hakTam, siKi 3B's13aHi HE CTUTBKHU 3 IHAWBIyaILHUMU,

CyO'eKTUBHUMHM BIJHOCMHAMM ¥ MOTHBAIlISIMH, CKIJIbKUA 3 BiJHOCHHAMHU
MIKOCOOHCTICHUMH, KOJIEKTUBHUMH, OCKIJIBKH

IHAVBIA TIOBMHEH aJanTyBaTHCA IO TeM EKOHOMIYHHUM YMOBaM, SIKi B
JIAHWH Tepio1 4acy CKIIaJaroThes B

CYCIIJIBCTRBI IOBKOJIA HHOTO.

Bin iHmmx couianeHUX (akTOpiB €KOHOMIUHI (akTOpu BiAPI3HSIOTHCS B
nepury 4epry TUM, IO AOMYCKAIOTh KUIBKICHI BUMIpH 3a JONOMOIOIO
rpoLIei, a e J03BOJISIE

OJIepKyBaTH OLIbILI TOUHE 3HAHHS PO EKOHOMIYHY CUTYAIIilo,

CKJIaJIHOT B paMKax sIK OKPEMHUX €KOHOMIYHHUX



omuHUIs (poawH, QipM, 3aBoxiB, (GaOpuK, MTIAIPUEMCTB, Taly3eu
TIPOMHUCIIOBOCTI, PUHKIB, PETiOHIB 1 T.XI.), TaK i €KOHOMIYHOI CHCTEMH B
LIJIOMY.
SIK cTaTHCTUYHI, TaK 1 iIHAYKTUBHI y3arainbHEHHS
MaroOTh JIAIIE IMOBIPHICHHM a00 MpaBIonoIiOHUI XapakTep,
OCKUTBKHM (paKkTH, Ha SKUX BOHH TPYHTYIOTHCS, CTAaHOBIATH IMOPIBHSHO
HEBEIMKY YaCTHHY 00'€KTiB, a BACHOBOK
CTaBUTHCS JIO BCi€T CYKYIMHOCTI. Y TMPHHIIUII, ¥ IPUPOI
3aBXIU ICHY€ MOXMJIMBICTh BHABIEHHS (PaKkTiB, IO CIPOCTOBYIOTh
y3araJibHEHHS.
JIEKIIA Ne 2
OCHOBHI METO/M IIOIIYKY
TH®OPMAIIII 1151 HAYKOBOI'O JJOCJIJIKEHHS
ITutanusa
1. JoxymenrambHi mxepena iHdopmamii. Opranizamis T0OBiIKOBO-
iH(OopMaIiHOI AiSUTBHOCTI.
2. Meronu po6oTH 3 Kataoramu i kaproTekamu. [lomryk
JMOKYMEHTAIIbHUX JDKepel iHpopMarii.
3. Pobora i3 mxepenamu, TeXHiKa YATAaHHS, METOIMKA BEJCHHS 3aINCiB,
CKJIaJIaHHS TUIaHYy.

1 lokymeHTANBHI AxKkepesia iHpopManii.

Opraui3zaiiis 10BiKOBO-iHGOPMAIITHOT TisSJIBHOCTI

[HTenekryanpHa, po3yMoBa mpartist B Oyab-saKii Gpopmi

HOTro NposIBY HEPO3PHUBHO IOB'A3aHUI 3 TOLIYKOM iH(opMarii.

[Iportecu momryky iHdopmarii 3 pO3BUTKOM CYCHUIBCTBA CTalOTh yCe
CKJIaJIHIIe W CKJIAHINIE, OCKUILKA CTPIMKO POCTE BUIYCK APYKOBAHOI
MPOAYKIIil y CBiTi, po30ynoBy€eThCs iH(hopManiliHa Mepexa, [HTepHer.

Y mumx yMoBax CyTTEBO YCKJIAJHIOETHCS CaMma CHCTEMa IIOLIYKY
iH(pOpMaIlii i OCTYIIOBO BOHA MEPETBOPIOETHCS B

CreliaNbHy Tany3b 3HaHb. 3HAHHS 1 HAaBUYKH B 1[I 00JIACTI CTAlOTh yce
OB OOOB'I3KOBUMH 7151 Oy Ib-SIKOTO (PaxiBIIsL.

[lonsarTss miaroroBneHocTi (axiBLusg IOJO LBOIO CKIALAETHCA 3
HACTYITHUX OCHOBHUX KOMIIOHEHTIB!

- 4iTKOi BUCTABH PO 3arajbHy CUCTEMY HayKOBO-

TexHIYHO1 iH(opManii i THX MOKIIMBOCTSIX, SIKi J1a€

BUKOPUCTaHHS iH(QOpMaIiHIX OpraHiB CBOET 00JIacTi;

- 3HaHHS BCIX MOXIIMBHUX JDKepen iHhopMaliii 3



CBOE€] CITEIiaJIbHOCTI;

- YMiHHA BHOpaTH HaMOLIBII pallioOHaIbHY CXEMY IOIIYKY BiATIOBITHO IO
Horo 3aBJaHb 1 yMOBaMH;

- HasBHICTb HaBUYOK y BHKOPHUCTaHHI AONOMDKHUX Oibmiorpadiunux i
iHpopMaIiiHuX MaTepiais.

JoxymenTanpHi mKepena inhopmartii

[Mig «mxepenoM HaykoBoi iH(opMalii» po3yMieTbes

JTOKYMEHT, III0 MICTHTh SKECh CIeIliallbHe TTOBIOMIICHHS, a

aXx HisgK He 0i0ioTeka abo iHpopMaIiiHuil opraH, 3BiIKH

BiH oTpuMaHuil. Ha sxanp, e yacto miuyTtaroTh. JJoKyMeHTanbHi JKepena
MICTSTh y cO01 OCHOBHHIA 0OCST BiOMOCTEH,

BHKOPHCTOBYBAaHUX Y HAYKOBiH, BUKJIaJAIbKi{ 1 MPAKTUYHIN JiSUTBHOCTI.
He3pakatoun Ha ICTOTHE pPI3HOMAHITTS JOKYMEHTAIBHHX JDKEpE
HAYKOBOI iHpOpMaIlii, yci BOHU AiISTHCA,

HacamImepesa, Ha TEepBUHHI W BTOpPHWHHI. Y TEPBHHHHX JOKYMEHTaX i
BHJAHHIX YTPUMYIOTHCA, SK TIPaBUJIO, HOBI HAYKOBI ¥ criemiaibHi
BiJJOMOCTI, a y BTOPHHHHUX — PE3yJIbTaTu

AHAIII THKO-CUHTETHYHOI 1 JIOT19HOI TTepepoOKH IepBUHHUX JOKYMEHTIB.
Orinka JOKyMEeHTaIbHUX JKepen iHopmMartii

MICTHTB Yy c00i Taki KpuTepii, K MOBHOTA ¥ BipPOTiJHICTh JaHHUX, CTPOKU
iX omyOJniKyBaHHS, HasBHICTh TEOPETUYHHX Yy3arajlbHEHb 1 KPUTHYHHX
MaTepiajiB, peabHICTh X OJepXKaHHS.

CTOCOBHO 710 3aBJaHb KOHKPETHOTO TOIIYKY KOXKHHUH 3 MepepaxoBaHUX
JOKEpeJI Mae CBOi MEBHI TigHOCTI W Hemoisiku. He € TyT BHUKIIIOUSHHSIM
HaBiTh TaKi OCHOBHI 1XHi BUIIU, SIK KHUTH ¥ )KYpHAJIbHI CTaTTi.

Bynp-sxa kHUTa B OLIBIIOCTI BUIIAJKIB Ma€, HATIPUKIIA], TOW HEAOMIK, 1110
3a TPU-YOTHPH POKH, SIKi MIIIUIK HA 11 MiArOTOBKY, BUJIAHHS 1 MOMIUPEHHS
JIaHi, 0 BTPUMYIOTECS B Hild, MOTJIH B SIKIHCh Mipi 3aCTapiTH.

HaykoBuii ypHal TakoX HE MOXKE TOBHICTIO BBaXKATHCS 11€aIbHUM
JoKepesioM iHGopMallii, OCKUIbKH SKUM OW  BY3bKOCIELIaTi30BaHUM BiH
He OyB, TeMaTHKa WOro 3HAYHO INUpIIe, YMM KOHKpETHI mpodeciitHi
iHTEepecu

Toro abo iHmoro dQaxiBusg. Matepiasn mo Temi OyIb-sKOro 0OpaHOTo
HayKOBOT'O JIOCJI/PDKEHHS 3aBKId PO3CISHI M0 BEIMYE3HIH KUIBKOCTI
KYpHaiB.

Taxkwuii ke HEOJHO3HAYHOI OyIe OIliHKa i yCiX 1HIIHMX

JOKYMEHTAJIbHUX JKepen iHpopmaliii. Bakiuso TyT, ogHak, 0auyuTu He
TUIBKH HEIOIKY, ajie ¥ Ti MOTEHIIIMHI



MOXUIMBOCTI, SIKi BiIKPHBAIOTHCS TPH BHKOPHUCTAHHI KOYKHOTO IXHBOTO
BUJTY.

Tak, HanpuKkIIaa, Ha JOAATOK [0 IIUPOKO BiJOMHUX i

PO3MOBCIOIKCHUM KHUTAM 1 ypHaiaM JIOCHiJIHUKAM TakoX HEOOXiZHO
3BEpPTATHUCS:

- JI0 pPI3HOTO POAY TPUBAIOYHMM BUIaHHIM

(«IIpamsmy», «3anuckamy, «3BicTkam», «[HPopManiiiHum

OroeTeHsAM» 1 T.1.), y AKHX YacTO Nepe0yBatoTh MaTepiaiH,

IO IIKaBJIATh caMe By3bKe KOJIO (paxiBIiB AisUTBHOCTI, O ¥ BiIOMBAIOTH
HaTpPsIMOK, OKPEMHX YCTAHOB;

- 10 Tpaib KOH(MEPEHIIIH Pi3HOTO PiBHSI, BKIIOYAIOUU

1 MDKHapOJIHI, ¥ SIKHX yTPUMYIOTHCS HAYKOBI BiTOMOCTI

PO MPOBIHI JOCTITHHUIIBKI ¥ TOCITITHO-KOHCTPYKTOPCHKI

poboTax i ix monepenHix pe3yabTarax;

- IO CTIeMialbHUX TEXHIYHUX BHJAHb, MPUIOMY ACSKi 3 HUX, HAPUKIIA]
OMHCYy BWHAXOJIB 1 ABTOPCHKUW TIOCBIMYEHHS, MICTATh HE TUIBKH
BIJIOMOCTI TI0 MEBHUX TEXHIYHUX OOJAaJHAHHIX, e MOXYTh JIOTIOMOTTH
MIPOCTEXXHUTH iICTOPIFO TOTO a00 IHIIIOTO BUHAXOMY a00 BiIKPUTTS U
OJICpKAaTH BUCTaBY MPO CYYACHHUHA HAMPAMOK HAYKOBO-TEXHIYHOI TYMKH B
SIKMIMCh KOHKPETHIH raiy3i 3HaHb;

- 70 HemyOIMKyeMBIM JTOKYMEHTIB, iH(opMallis B SKUX, SK MPaBUIIO,
HOBee, YOMY B Oy/Ib-SIKUX MyOTiKaIisaX, i 3aBxKau

3HAYHO MOBHIIIE, OCKIJILKY BOHA II€ HE ITiaaaacs

«CTHCKY», HOMUHYYOMY TIPH ITiITOTOBIII JJO ICYaTKH;

- 10 TOKYMEHTIB iHpopMatliitaux Mmepex [HTepHeT, B

SIKUX, SIK TIPaBHIIO, iHpOpMAITis caMa «CBXKa» 1 HaBiTh

JIITEpPaTypHO HE IMOBHICTIO 00poOJieHa, J0 Hel mpodeciiiHi TOCHiTHUKH
MOKU CTaBJIATBCSA 3 JIEAKOIO HEJOBIPOIO, OCKIJIBKH BOHA, HE MAlOYM
MPaBOBOI 3aXUWIICHOCTi, MOXE MICTUTH HETOYHI ab0 HEeKOPEeKTHi
B1ZIOMOCTI.

XapakTepu3yroul OKpPEeMi BHIM BTOPHUHHHMX JOKYMEHTIB 1 BHJAHb, CIIi
TAaKOXX MIJKPECIWTH, IO BCI BOHM pIi3HI MO CBOEMY 3MiCTy W
MIPU3HAYEHHIO.

Omxe, MOCHITHMKOBI Ui TIABMINEHHS SKOCTI CBOEl mpodeciiiHoi
JUSIIBHOCTI Ba)KJIMBO 3HATH BCI

JOKYMEHTaJIbHI JDKepena iHnpopmarii y cBoill obnacti i

YMITH BHOpaTH Ti 3 HUX, Y SKUX YTPUMYIOTbCS HEOOXiJHI sl HOTO
poboTH faHi.



Oprani3artist J0BiIKOBO-iHPOPMAITIHHOT HisUTEHOCTI.

[Tpu momryxy HeoOXimHUX iH(pOpPMAIHHUX BiIOMOCTEH

JIOCITITHUKOBI BUTUIMBAE YiTKO COOI MPEACTABIIATH, 1€ iX

MOYHA 3HAWTH 1 1K1 MOJIMBOCTI IIIOJ0 1ILOI'O MAKOTh

Ti oprani3arii, sSKi iCHyIOTb 11 11i€i MeTu (6101i0TeKH i opraHi HayKOBO-
TeXHIYHOI iHpopMaITii).

biOmiorekn OyBaroTb HaykoBi W chemiagbHi, NOpU3HAYeHI s
00CITyrOByBaHHSI BUEHHX, BHKJIaqadiB, (paxiBIliB, CTYIEHTIB, acCIipaHTIiB
pizHoro mpodimo. [Io CBOIX MOXIHMBOCTAX BOHH HE PiBHI, ale MpPOTE
¢dopmMu  00CITYroBYBaHHS YHTA4iB y HUX B OCHOBHOMY Ti cami:

- IOBiZIKOBO-010miorpadiune 006cIyroByBaHHS;

- YUTaILHUHN 3aJT;

- aOOHEMEHT;

- MixkOi0TioTeUHNI OOMIH;

- 3a04YHHUI a0OHEMEHT;

- BUTOTOBJICHHS ()OTO i1 KCEPOKOITIH;

- MiKpoQiTbMyBaHHS;

- 3aImMc Ha MarHiTHI HOCII.

s noBinkoBo-0i6miorpadigHoro 06CIyroByBaHHI

KOXKHa 010J1i0TeKa Mae crielianbHui Biiia (010po), y SKOMY Ha J10JIaTOK
JI0 CHCTEMH KaTaJIoTiB 1 KapToTeK 310paHi

yci HasgBHI B 6i10ioTeI TOBIAKOBI BUIAHHS, IO JTO3BOJISIOTH BiJIIOBICTH
Ha 3anWTaHHA, MOB'A3aHi 3 J000pOM JiTeparypd TO TEBHIH TeMi,
YTOYHEHHSIM TPi3BHUILA aBTOPA,

Ha3BH HAYKOBOTO NOOYTKY i T.I. 3aBHaHHAM 0iOmiorpadivHUX BiImiiiB €
TAKO)XK HaBYaHHS YHUTAdiB TpaBHJIaM KOPUCTYBaHHS Oi0ONiOTeYHUMU
Katajoramu i 6i0miorpapiuHUMH TOKaKINKAMH.

OckinbkH HaykoBa W crieliaibHa JiTepaTtypa BUAA€ThCA, SK TPaBHUIIO,
MOPIBHAHO OOMEKEHUMH THPaXKaMH, TO B OUIBIIOCTI HAYKOBUX i
cneriajibHuX Oi0MOTEK OCHOBHOK  (hOPMOIO OOCIIYyTOBYBaHHS € HE
aboHemeHT, a yuTanpHU 3a1. Kopucryiounmch iM 1 aboHEMEHTOM,
KOKHHUI 3000B'13aHO aM'ATaTH,

10 B OUTHIIINX KHUTOCXOBUINAX COTHI, III0 MAIOTh, TUCSY

TOMIB, T0OIp KHUT € CKIIQJIHUM 1 TPYJIOMICTKHAM IpoIiecoM. BiH 3Ha4HO
crpouyeTbesi (TMOJIETIIye W MPUCKOPIOETHCA), SIKIIO B 3asiBLi TOYHO
3a3HayeHl BCl JaHl KHUTH 1 Ti

mmdp, 1o mokazye micte i 30epiranHs.



Hus  mpuckopeHHs mobopy miteparypu B Oarathox OibmioTexax
IIPAKTUKY€ETHCSI CUCTEMA BIAKPUTOTO AOCTYILY 10 HOJIHLb,

POOJIATHCS] BUCTABOYHI CTEHAM OCTAHHIX BMAAHB MO MEBHUX CHENiaIbHUX
1 HAYKOBHX HamNpsMKax.

Jeski iHpopMaIiifHi MaTepiaiad € Ha

Mikpo(iTbMax, MHUKpO(HIIAaxX, MarHITHHX HOCISIX,  BKIIFOYAOYH
JOKYMEHTH Ha cepBepax, JUCKeTaX i1 Ja3epHUX AUCKAX, IS

1XHI YMTaHHS € CIelliaibHa araparypa i KOMITIoTepHa

Mepexa.

Mix06i0mioreunuii abonement (MBA) npencrasiisie

co0OI0 TEpUTOPiaIbHO-TAy3eBy CHCTEMY B3a€EMHOTO BHKOPHCTaHHS
(hoHIIB yCiX HAYKOBHX 1 CHerianpHHUX O0i0mioTek KpaiHu. 3Har04M Mpo
icHyBaHHS Ti€i a00 1HIIOT KHUTH, aJie He

3HANIIOBI ii B IOCTYIHIHN I KOpUCTyBaua 0i0ioTeli, MOXHa
3amoBuTH ii Mo MBA. [Ipuciani Ha IeBHUIA CTPOK

KHUTH BUJIAIOTHCS B YU TAIBHOMY 3aJIi.

[HTEpHET pO3CYHYB rpaHUIll MiX JepKaBaMu i

JO3BOJIUB ~ OJIEp’KaT JOCTYNl 1O KHUT, 1m0 30epiralotecsi B
YHIBEPCUTETCHKUX 010ITi0TeKax pO3BUHEHHUX KpaiH MUPY.

Ha 3a04nuii aboHeMeHT MOXYTh OyTH 3apaxoBaHi iIHOrOpOJIHI YKTadi, 110
3aIOBHUJIM TapaHTiiiHe 3000B'13aHHS,

sIKE 3aCBIUY€THCS KEPIBHUKOM YCTAHOBH. 3a 3asiBKaMu

y HbOMY BHTAJIKy HEOOXiTHI KHUTH BUCHJIAFOTHCS 1M MOIITOIO.
BuroToBieHHs1 kcepokorii, MiKpodiIbMyBaHHsI, 3alMC HA MarHiTHI HOCIi
HeoOximHo1 iHpopMarii qae

BEIIMYE3HY €KOHOMII0 4acy ¥ MOXKIUBICTh MaTH HEOOXimHI st poOOTH
JoKepesia B IXHbOMY CIPaBXHbOMY BH/II.

Oprani HaykoBO-TexHIYHOI iH(opMmarii. B Ykpaini

CTBOpPEHA €[MHA JIepXKaBHA CUCTEMa HayKOBO-

texHiyaol indopmaii (CCHTH), mo Bximovae B cede

MepesKa CreliaJbHUX YCTaHOB, IPU3HAYCHUX JJIs 11

300py, y3aranbHeHHs i nomupeHHs. Bona o6cnyroBye sik

KOJIGKTUBHMX  CIIOKMBadiB  iHpopMmamlii, 1m0 €  [paliBHUKaMH
MiANPUEMCTB,  HAYKOBO-JIOCHIIHUX 1 TPOEKTHO-KOHCTPYKTOPCHKUX
oprasizauiii, Tak i iHAUBiAyaIbHUX.

B ocHoBy iH(opMaLiiiHOT AiIIBHOCTI B KpaiHI NMOKJIAAEHWH NPHUHLUI
LIEHTPAII30BaHOI O0OpPOOKKM HAyKOBHUX JOKYMEHTIB, IO JO3BOJIIE 3
HAallMEHIIMMU BUTpPATaMU JOCATTHCS ITOBHOTO OXOIUICHHS CBITOBHX



okepen iHpopmarii #  HalOimbme KBami()iKOBaHO iX y3arajJbHUTH i
CUCTeMAaTH3yBaTH. Y pe3ynbTaTi mi€i 0OpOOKH MiArOTOBISAIOTHCS Pi3HI
¢dbopmu iHpopMaLiTHUX BHIAHb.

PedepatuBni sxypnamu (PXK) — wictare 6iGmiorpadiunmii 3amuc i
pedepar.

bronereni curnanpHoi iHGopmartii (FCHU) BKIrO9aI0OTH

y cebe Oi0miorpadiyni omucu JiTepaTyp, MO BHXOJUTH IO TEBHUX
raxy3sx 3HaHb. OCHOBHMM iXHIM 3aBOaHHSAM €  ONEpaTUBHE
iH(OpMyBaHHS PO BCl HAYKOBI 1 TEXHIYHI HOBHHKH.
Excnpec-ingopmartist — 3T0 BUAaHHS, II0 MICTATb

PO3IIUPEH] pedepaTh cTaTei, OMMUCY BUHAXOIIB 1

iHTI myOmiKarii, o JO3BOJSIOTE HE 3BEPTATHCS IO MEPIIOHKepea.
AHamiTHYHI oAU — 11e iHGOopMaIliliHi BUJAHHS, 10 JaI0Th BUCTaBY MO
CTaH 1 TEHACHUIl PO3BUTKY MEBHOI 00JacTi (pOo3ArHysa, MPOOJIEeMH)
HayKH a0 TEXHIKH.

PedeparuBHri ornsan B oMy EPECTiAYIOTh TY XK

1iJIb, IO ¥ aHATITHYHI, aJic Ha BIIMIHY BiJl HUX HOCATh OLJIbIII

OIHMCOBUI Xapaktep 0e3 OIHKH, 0 BTPUMYIOTHCS B OTIISIIL

BiJOMOCTEH1.

HpykoBaHni 0i6miorpadivHi KapTKU MICTSTH B

co0i moBHui Oibmiorpadiyauii onmc mKepena iHpopMmarii.

2 Metomu poOOTH 3 KaTajloraMu i KapTOTEKaMHU.

[Tomyk TOKyMEHTAIBHUX JKEPEIN

iHpopMarii

Katanorn i xapToTeku € 0OOB'SI3KOBUMH HPHHAIEKHOCTSIMU Oy/Ib-KOT
Oibmiorekn # goBimkoBo-iH(GopMariiHuX ¢GOHIIB OHOpPO HAYKOBO-
texHiyHo1 iHdopmamii (HTU).

[Tix kaTasoroM po3yMi€Thes IEPENTiK JOKyMEHTaIbHUX

Jokepen iHdopMartii, HasBHUX y GoHII naHoi 6i6mioTekn abo 6ropo HTU.
Kaproreka — 11 mepedik ycix MaTepiaiiB, BUSABJACHHX [0 SKIHCh
[I€BHi# TeMarwiIi,

iX, SIK IPaBUIIO, TPOXHU. 3BUYANHO 1I€ CUCTEMH KaTaJoriB

1 KapTOTeK, y AKHX BOHH B3a€MO3aJICKHI i JOTIOBHIOIOTH JPYT

npyra. 11[00 npaBuIbHO HUIMH KOPHCTYBATHCS, HEOOXITHO

3HATH 3arajibHi MPUHLUIHN X TOOYA0BH.

Andasithuii katanor. Bin 3aiimae npoBigHe Micie B

cucTeMi KaTaioris i kapToTek. [1o HbOMy MOXKHa BCTAHOBHTH,

SIKi TOOYTKH ab0 KHUTH TOro abo 1HIIOro aBTopa € B 0i0ioTerIi.



Kaptku andapiTHOrO Karamory po3cTaBieHi MO MEepIIoMy CIIOBY
6ibmiorpacdigHOrO OMHICY KHUTH: TIPi3BUINA

aBTOopa abo Ha3Bi KHWTH, IIO HE Mae aBTopa. Ha poszminmpHHKax
an(aBiTHOTO KaTanory BKa3yloTbcs OyKBH andasiry,

Mpi3BHUIIa HAWOIIBII BiIOMHX aBTOPIB 1 HAMEHYBAaHHS yCTAHOB.
Cucrematnynmnii karanor. KapTkum B HOMYy 3rpynoBaHi B JIOTIYHOMY
MOPSIAKY TI0 OKPEMHUX Taly3sX 3HaHb. 3a JIOTMIOMOTOI0 I[LOTO KaTalloTy
MOJKHA 3'ICYBaTH, 5IKi caMme JOOYTKY # MO SIKUX Taly3siX 3HAHb €

y Oibmiorerni, migibpaTu MOTpiOHY IiTEepaTrypy, a TaKOX YCTaHOBUTH
aBTOpa ¥ Ha3Ba KHUTH, SKIIO BiIOMO 11 3MICT.

[NocninoBHICTH pO3TalIyBaHHS KAPTOK CUCTEMATHYHOTO KaTajIory 3aBKIau
BIJTIOBiZa€ IEBHOL

6i0miorpadiunoi knacudikanii. ¥ Hammii kpaiHi BUKOPUCTOBYIOTHCS JIBi
Taki Ki1acugikamnii, IpuHIKIHT 100y 10BH

SIKUX HEOOX1THO 3HATH, 00 OCMHUCIIEHO KOPUCTYBATHCS
CHUCTEMAaTUYHUMH KaTaJIOTaMH:

1. YHiBepcanbHa necsatkopa kinacudikaris (Y 1K).

B ocHoBy miei mixHapogHOi Kiacuikamii MOKIAACHWNA NECATKOBUI
TIPUHIIAI, BIAMOBIAHO IO SKOTO BCA CYKYITHICTh 3HAHb 1 HAIpSAMKiB
JUSIBHOCTI YMOBHO po3jijieHa B Tadumisx YK Ha mecsath BiIiiB, Ti y
CBOIO 4Yepry Ha JecATh MHiApo3fimB i1 T.1. [Ipu 1boMy KOXXKHE HOBE
MOHATTS

OJIEpKYE CBill M(POBUIL iHACKC.

Ingexcu, cknageni mo ocHOBHUX Ta0muiax YK,

HA3UBAIOTHCSA NPOCTUMHU. JJIs1 3pyYHOCTI BUMOBH KOXHI

Tpu U(GPH B HUX, YBAKAIOUH JIIBOPYY, BiAMUISIOTHCS BiJ HACTYITHUX
Kpankoro (Hanpukiaz, 533.76). KpiMm oCHOBHUX TaOJIuIlb, B

VK € gonoMmikHi TaOJHI, IO MICTATh IOHATTSA, HEOOXITHI IS
IHIEKCYBaHHS JOOYTKIB 110 HUX

IOJATKOBMM o3HakaM. KOXXKHMI 13 IIUX O3HAK,

BUPXXEHUH BIJIMOBITHOIO IIU(POIO, Ma€ CBill OCOOIMBUIA

CHUMBOJI JJIs1 HOTO BUIIICHHS B 3arajibHOMY P

VYHiBepcalibHa AECATKOBA CHCTEMA € OCHOBOIO

st 610miorpadivHmx 1 pedepaTHBHUX BHJAHD 10 MPUPOJHUIHX HAYKaX i
TEXHIIl JUIS OpraHi3alii CHCTEMaTHYHIX

KaTajoriB  HAyKOBO-TeXHiUHMX  OiOmiotek. He  mepembavaeThcs
3aCTOCYBaHHS Ii€] CUCTEMH B KaTalorax yHiBepcalibHUX

0i0stioTek 1 010Ti0TEK r'yMaHITApHOTO MPOGITIIO.



2. bubmmoTteuno-biomiorpadiuaa kracudikaris

(bBK) BuKOpHCTOBY€eTHCS U HayKOBHX 0i0mioTek. Y mii kimacudikarii
Ha3BUM HAyK PO3TAIllOBYIOTHCS B IOCTIIOBHOCTI, O0'€KTHBHO BIACTHUBOI
SIBULIIAM 30BHIITHBOTO MUDPY.

Krnacudikariis mounHa€eTsCs i3 CyCHiIbHAX HAYK.

Jlaii Ha3BH PO3TAIIOBYIOTHCS B MOCIIIOBHOCTI AOCIIHKYBAaHUX 00'€KTIB —
CHOYaTKy BWBYAKOYi MPHUPOAY, MOTIM CYCHiJIbCTBO U MHUCIICHHS.
[Ipukmamai HayKu: TeXHIYHI, CIITLCHKOTOCIIONAPCHKi, MEIMYH 3ac00Y, 10
BHBYAIOTh 3aKOHH 1, BIUIUBY JIIOJUHY Ha IPHPOIY, TOMIIIEH] MK
MPUPOAHUYNMH HAYKaAMHU.

Tak camo, sIK 1 B I€CATKOBI# cucTemi, ocHoBHI Tabiumi BBK BigousamoTh
PO3MOIT IILIOTO HA YaCTHHI, POJOBUX TOHATH — HA BUIOBI, CTPYKTYpH —
Ha CKJIAJIOBi €JIEMEHTH.

[Hmexcu npu HBOMY OJIEPXKYIOTH HIU(PPOBE MO3HAYCHHSI.

KpiM ocHOBHUX, KiTacu(ikaist MiCTUTB Y 001

CUCTEMY THIIOBUX 1 JOTIOMIKHUX PO3IOIIB: 3aralbHUX TEPUTOPIabHUX
i inmmx. BykBeHi U 1udpoBi 1HAEKCH NPHEAHYIOTHCS 10 OCHOBHOTO
TEKCTy Trairy3i abo Temu 6e3 ycsi-

KOTO 3HaKa.

Crin 3a3Ha4MTH, MO KPIM 3arallbHOPOCIHCHKHUX KIacHU(iKaTOPiB TaKOX
icHye Oe3JIiY BiJIOMYHX,

ramy3eBuX KiacuQikaTopiB, SAKi 3aCTOCOBYIOTHCS BiJIIIOBIIHO [0
rainy3eBux (QYHKIIH i MarOTh CBOI OCOOJIMBOCTI MOOYAOBU W CTPYKTYpH
KOJIOBOTO TIO3HAYEHHS.

Hanpukiaz, icaye Jlep>xaBHuii pyOpukaTop

HaykoBo-TexHIUHOT iH(opmamii (I'PHTU), sxuii sBasie coboro
yHiBepcaJbHy i€papXiuHy kiacudikamito o0nacTeil CyCHiIbHUX 3HaHb,
MPUAHATY JUIs cucTeMaTu3anii chep HayKoBO-TeXHIYHOT iHpopmarii.

Kon I'PHTU BHKOPUCTOBYETHCS B SIKOCTI MapaMeTpa AJis

BHU3HAYCHHS MPUHAJIC)KHOCTI HAYKOBO-I0CIIITHOT

pobotu (HUP) 1o xoHKpeTHOT ranysi 3HaHb JJis BiANOBIIHOI OpieHTAIlii
(haxiBLiB 3 HANPSIMKIB 1 TEMaM

MPOBEJICHUX JOCHiKeHb. Jliiss Bu3HaueHHs mnpuHanexxHocti HUP mo
MPIOPUTETHUX HANPSIMKIB Ha modaTKy XXI cTomiTTs

OyB CKJIaZICHUH CIIMCOK BiJMNOBIAHUX NMPIOPUTETHUX HANpPSMKIB 1 KOIiB
I'PHTU.

[Mpuknanu BuctaBu GpopMu 3MiCTOBHOT HH-



¢dopmarii mus ekoHomiuHMX Hayk y cmumcky ['PHTU i3 BkaziBkoro
HallMeHyBaHHs IIPIOPUTETHOrO HAMPSIMKY HAYKOBHX

JOCHiKeHb, HaiimeHyBaHHs pyopuku [ PHTH, a takox komy
JepxaBHOro pyOpuKaTOopa HAyKOBO-TEXHIYHOI iH(oOpMamii HaBeneHWiH
HWKYe B Tadmumi 1.

Mamronok 5 - [lpuknaa BuctaBu GopMH HAYKOBOT

iHpopmaii B ciucky ' PHTHU

IcHyrOTH ABa MiAXOQM IO YUTAHHS HAYKOBO-

JTEpaTypHOTO TBOPY:

1. HIBuakuii meperyisiay 3MICTY KHUTH («ITOITYKOBE»

YUTaHHS), HEOOXiTHUN Y THX BHUIIA/IKaX, KOJIU OTIEpETHE

O3HAaHOMJICHHS 3 HEIO HE J1a€ MOBHOI MOYJIMBOCTI BU3HAYUTH, HACKIIBKU
BOHA CTaHOBWTH iHTepec. /s Toro moo

Opi€HTyBaTHCS B HasBHIH JiTepaTypi MO MEBHOMY IMUTAHHIO, a TaKOX,
1100 3HAWTH i, AKIIO B Hill BUABISATHCI

MOTPiOHI MaTepiany i MOTPiOHO 3MIMCHUTH 11 TOBHU TTEPETIISII.

2. PerenbHe npopoOieHHs TEKCTY («CYLUTFHE» YMTAHHS) — 1€ 3aCBOECHHS
HOTO B TAKOMY CTYIIEHI, Y SIKHH HEOOXiTHO

10 XapaKTepy BUKOHYBAaHOI POOOTH.

Tekcr Tpeba He TINBKH MPOYMTATH, alie OOOB'S3KOBO 3pPO3YMITH,
pO3MUQPYBAaTH, OCMUCIUTH. 3aCBOITH MPOUYUTAHE — O3HAYAE 3PO3YMITH
BCI TaK IMIMOOKO ¥ MPOAYyMAaTH Tak CEpHO3HO,

00 BJIACHI [yMKH, TIOETHYIOUYHCH 13 TyMKaMHy aBTopa,

MEPETBOPHIIHCS O Y €JMHY CUCTEMY 3HaHB 110 IaHOMY ITUTaHHI0. UnTaHHS
CHeLiaNbHO JTITEpPaTypH € MIPOLECOM

HarpoMaJKeHHS W PO3IIMPEHHS 3HaHb, TOMY, IPUCTYIAIOUH JI0

YUTAHHIO, CIIiji BU3HAYUTH, SIKUH MOTPiOEH piBEHb 3HAHP i1 SIKi TPYIHOILI
MpUiijie TIOJI0NATH B MPOIIECi YNTAHHSI.

3aBlaHHA MOJIATAE B TOMY, 1100 MPOCTEXKHUTHU MOCTIIOBHICTh XOAY AYMOK
aBTOpa, JIOTIKOBI HOT0 JOKa3iB, YCTAHOBHTH 3B'SI3KM MK OKPEMHMH
MOJIOKEHHSIMH, BHJUIMTH T€ TOJIOBHE, IO TPUBOJUTHCS JJIsi iXHBOTO
OOIpyHTYBaHHS,

BiJOKPEMHUTH OCHOBHI MOJIOKEHHS Bij LItocTpawii i mpuKiIaiB.

Lle Bke He IPOCTE YMTAHHS, a [NIMOOKHIA 1 IeTAIbHUN aHaTi3

TEKCTY, NIPH SKOMY IiHCHO MOKHA HOT0 3pO3yMITH i 3aCBOITH.



Jlexuis Ne 3
HAYKOBI IIIIXOJI1 1O BUBUEHHA 1
YIOCKOHAJJIIOBAHHSA TEXHIYHUX BUPOBIB

Y 1pbOMy pO3aiTi y3araJbHEHO VSBJICHHS IOJO METOOJIOTII,
BHIIB 1 METOJIB HAYKOBOTO [OCIHIKEHHS, SIKi € MPUAaTHUMH IS
BHBUYEHHS ¥ YJOCKOHAIIOBAHHS TEXHIYHOTO BHPOOY Ha BCIX eTamiB
JKUTTEBOTO LUKy, Y TOMY YHCHi 1 HA €Tami Horo mpoekTyBaHHs. J{is
KpaIIoro po3yMiHHS CHemiaTbHUX METO/IIB, III0 BUKOPHCTOBYIOTHCS MIPH
MPOEKTYyBaHHI BUPOOY (PO3TNSHYTHX Y HACTYNHHX PO3Miiax)
NPUBOJIUTHCS ~ 3arajibHa  Kiacu@ikaiis  METOMIB  JTOCIIPKEHHS,
MOYMHAIOYM 3 TXHIX BHIIB 1 3aKIHUYHOUH METOOJIOTTYHUMH IMiIX0IaMHU
Y HAYKOBO-TEXHIYHOMY ITi3HAHHI.

1.1. Buau HayKOBO-TE€XHIYHOT0 AOCiAKeHHS i IXHS CYyTHICTh

JInst pO3BHUTKY HAyKOBOTO TI3HAHHS XapaKTEpPHO HE TLTBKH
PO3IIMPEHHS KOJia PO3B'A3yBaHUX TEOPETUYHUX 1 MPAKTUUHUX 3aBJaHb,
aje W TOCWJICHHS yBarW IO CIIOCOOIB 1 METOMIB HAyKOBO-TEXHIUHOL
nisitbHOCTI.  OpnepaHHs HEOOXITHOTO pe3ynbrary 0Oe3nocepenHbo
3aJIC)KUTh BiJ BUXIIHOI TEOPETHYHOI TIO3MII, BiJl MPUHIIUIIOBOTO
MiAXOQy /O TOCTAaHOBKM TIpoOJNeMH 1 BHU3HAYCHHS  IIUIIXY
JOCITITHUIIBKOTO TIOIIYKY.

VY HayKOBO-TE€XHIYHOMY IOCIiIKEHHI PO3PI3HSIOTH JAB1 OCHOBHI
CTajil M3HaHHS: TEOPETUUHY ¥ eMIIipUYHY.

JIIst  TEOpPEeTHYHOTO  XapakTepHO IIMPOKE  BHKOPUCTAHHS
abcTparyBaHHA, ieami3allii, YTBOpEHHS IOHATH, MMOOYAOBa TiMoOTeE3,
MOJIeTICH, Teopiil.

Emmipuune  gocnmifpkeHHS 3acHOBaHE Ha  CIIOCTEPEKEHHSIX,
eKCIIEPUMEHTAX i OMHUPAETHCS HA JaHi JTOCBiYy.

IHomi  Teopito  HpPOTHUCTAaBIAIOTH  eMmipii.  Anme  Take
MPOTHCTABIICHHS HE € TMPaBOMIPHHM, TOMY IO TEOPETUYHI
nependadyeHHss MalOTh TaKWUP K€ IMOBIPHICHWIA, a HE JOCTOBIpHUI
XapakTep, fK 1 mepenOavyeHHs, II0 ONHMPAIOTHCS Ha EMIIipHYHI
y3aranbHeHHs. [Ipy IboMy, KIHIIEBOO METOIO Mi3HAHHS € YTBOPEHHS HE
OKpPEMHUX IIOHTh, TilOTE3, a00 HaBITh HE BIAKPHUTTSA BiJIOCOOJIEHUX
3aKOHIB, a MOOY/J0Ba €AMHOI, KOHIENTYaJIbHOI CUCTEMH, 38 JOIOMOTOIO
SIKOi JIOCSTAEThCS OUIBII aJeKBAaTHE W MLIIICHE BIiTOOpa)KECHHs MEBHOI
o0acTi JificHOCTI.



PozBuTox Oymb-sK0i HAyKW 0araTo B YOMY 3aJIe)KHTh HE TUTBKH
BiJl 3aCTOCYBaHHS JOCKOHQJINX METOMIB JOCTIKEHHA, aje H Bif
PI3HOMAHITTS BUJIB JOCIIKCHHSI.

Ane Ha CBOTOAHI HE iCHy€ YiTKO BCTAHOBJEHOI KiacH]ikamii
BHIIB 1 METOMIB HAyKOBOTO JOCHIDKeHHSA. ToMy Jamo 3arajibHe
YSIBJICHHA MO0 iXHBOI KiIacupikarii.

CriouaTky po3TiITHEMO BUM HAYKOBHX JIOCIIPKCHb.

3a macmTaboM pO3B'A3yBaHUX TPOOIEM 1 IIiyIel AOCHiKeHHS
PO3PI3HAIOTH PyHAAMEHTANBHI W IPUKIIAIHI JOCIIHKEHHS.

[lixg dbyHaaMeHTamTbHUMHU JOCTIHKEHHSIMH PO3YMIIOTBCS TaKi, 110
CTaBNATh 32 METy PO3KpUTH W OMUCATH HOBi, HEBIIOMI SBUIIA W
MIPOLIECH B MPUPOJI 1 CYCIIBCTBI, TOCIITUTH IXHIi MEXaHI3M 1 3aKOHH,
0 KEpyITh HUMH, PO3KPUTH TIHOMHHI 3B'I3KH MK HHMH.
dyHaaMeHTalbHI JTOCIIIPKEHHS BUSBISIFOTh 3aKOHM W 3aKOHOMIPHOCTI
MPOILIECiB, SBUII, BHOYJOBYIOTH 3aralbHOTEOPETHYHI KOHIIEIII,
METOJIOJIOTII0 BOHU CTBOPIOIOTH TEOPETHUHY 0a3y i MPHKIATHUX
JOCITiPKEHB.

Jesxi aBTOpM BHIOULIIOTH [Ba BUAH (yHIaMEHTAIBHUX
JOCTIDKeHb: TONIyKoBi ¥ TemaTtwuHi. [lomrykoBi abo BimpHI - 1e Ti
(yHIaMEHTaIbHI JOCII/DKEHHS BEJIMKOI, ajie Ie Majo JOCIiIKEHOT
npobiiemu. Jlo TemaTHYHHUX (PyHIAMEHTaIbHUX (200  IJIbOBHX)
BIJTHOCSITECS TaKi JIOCHI/DKEHHS, Y SIKHX METOI0 € DPIllleHHsS] KOHKPETHOI,
OLITBII BY3bKOT IIPOOIIEMH.

[pukmamHi TOCHIIPKEHHS - 1€ TaKi JOCHIHKCHHS, PU3HAYCHHS
SKUX - peai3yBaTd pe3yibTaTH (YHIAMEHTAIBHHUX JOCHTIDKEHb Y
MpakTUYHIA  mismmeHOCTI.  llpwkmagHi  MOCHIIKEHHS  BUPINIYIOTH
BY3bKOCIICIIaJIbHI TEOpeTHYHI ¥ TpakTH4Hi 3aBaaHHs. [Ipemmer
MNPUKIAJHUX  JOCHI/PKEHb  OKPECIeHWH  BYXKYMMH  paMKaMu 1
CTIPSAMOBaHUI HA MPAKTUYHUHN pE3yIIbTaT.

[puknaaai OCHiTHUIBKI pOOOTH TAaKOXK MiAPO3UISIOTHCS Ha J1Ba
BuaM: TenoHiuni (Bim rp. telos - ximerp, Iine), TOOTO, WiABOBI i
TeMaTu4Hi, ab0 cy0'ekTHBHI. SIK TpPWKIIA] TEIOHIYHOTO JOCIIHKECHHS,
MOXHa TPUBECTH JOCII/PKEHHS, TOB'A3aHl i3 3aIlyCKOM KOCMIYHHX
anapariB, 1[0 BUMAaratoTh BUKOPUCTAHHS (PyHIaMEHTAIbHUX TOCSTHEHb
0araThOX HAyK: acTpPOHOMIii, MAaTeMAaTWUKH, EJICKTPOHIKH, MEXaHIiKH,
XiMmii, 010J10r11, ICUXOJIOriT # T. 1.

TemaTruHi NpUKIaAHI JOCHIPKEHHS - 1€ Ti, SKI NPUCBAYCHI
OlTbII BY3bKiH, KOHKpETHIH TeMi, HaNpUKIaA, HAYKOBO-AOCIHIiTHA



pobora kadempm "lHTerpomaHi TexHoJOril MamWHOOYTyBaHHA"
iMm. M.®. Cemxa HTY "XIII", e "po3poOka MeTOIiB HpPOTHO3yBaHHA
BUXIJTHUX XapakTePUCTUK POOOYHX MPOIECiB TEXHOJOTi MOIIapoBOTo
BurorosieHHs - Rapid Prototyping".

Posmonmin  Hayk 1 HayKOBHX METOMIB JOCTI/KEHb Ha
(hyHIaMeHTaNbHI 1 MPUKIaIHI HOCUTh YMOBHHI XapaKTep.

Y MeTo0M0ril HAyKOBOTO JTOCII/PKEHHS BUIUIAIOTH 1 iHI BUAH
nociipkeHHs. Tak, 3a piBHEM HayKOBOTO ITi3HAHHS PO3PI3HSIOTH:
emnipuune (BII Tp. empeiria - HAOCBiN); excnepumenmanvre (abo
SMITIPUYHO- eKCIIepUMEHTAIIbHE); meopemuune;, KOMNeKCHe
(moCHiHKEeHHS, 110 BKJIFOYAE BC1 BUIU JIOCIIIDKCHB ).

PosrnsiHeMO CyTHICTh EMIIPUYHOTO W EKCIEePUMEHTAIHHOTO
JOCTIDKEHHS, ajie BiA3HAYMMO, [0 HE BCi JOCTIIHUKU YCBIJIOMIIIOIOThH
PI3HHUIIIO MiX JIOCBIZIOM i EKCIIEPUMEHTOM, OCOOJIMBO PI3HHUINIO MiX
JIOCBIIOM SIK (DiTOCOPCHKUM TMOHSTTAM 1 JOCBiIOM - ONHM3BKHAM [0
CKCIICPUMEHTY.

Y BY3bKOMY PO3YMiHHI - JIOCBifl OJM3BKHM, ajie HE TOTOXHUIMA
CKCIICPUMEHTY.

JocBin y #oro By3pKOMY pO3YMiHHI - II€ aKTHBHE, MOXKIHUBO
TBOpYE OCBOEHHS M peaizallis B MPaKTHUII BXE PO3pOoOJICHUX 3aKOHIB,
MPUHIHMIIIB, TEOPiH, clocoOiB, GopM 1 T. 1.

ExcriepuMeHT - Iie 3araibHOHAYKOBHU METOJ| JOCiHKEHHS, 110
ToJIsATae B AKTUBHIN TEOPETUKO-TIPAKTUIHIH JiSUTEHOCTI
EKCIIEpUMEHTATOpa, 10 CTBOPUTh CHPUSTIUBY CHTYallilo  JUIs
IUTAHOMIPHOTO ~ BUBYCHHS 00'ekTa B  MpoIeci  3amjaHOBaHOTO,
IIJIECTIPSIMOBAHOTO, CHEIIATbHO OPraHi30BaHOTO HOro pPO3BUTKY W
¢bynkiionyBanus. Excriepument 3miiicHioe Bepudikaiito (mepesipky)
TOOTO  TOYHE, EKCIEPHUMEHTAJIbHO  MiJITBEpIKEHE  BHU3HAUYCHHS
e()eKTUBHOCTI TPOTIOHOBAHWX HOBUX CIHOCO0IB, METOMdiB, YyMOB
pO3BHTKY 00'€eKTa Ta TEOpid, KOHIEMIiH, MPOIMOHOBAHUX CAMUM
ABTOPOM JIOC/II/DKCHHS M 3MIMCHIOBAHMX HUIIXOM 3ICTaBJIEHHS iX 3i
CTIIOCTEPEKYBaHUMH 00'€KTaMH, UyTTEBUMH JaHUMH, TOOTO IaHHUMU
JIOCBiTy.

JIs  OCMHUCIIEHHST CYTHOCTI  TEOPETHYHOIO  JOCIIKCHHS
HEOOXIZHO 3PO3YMITH, IO HAayKa HE € MPOCTOI0 CYMOIO JOCTOBIPHHUX
HAayKOBUX (aKTiB, MPOCTHM OIHCOM CIOCTEpPEKEHb, NOCBiAY, SIBMII,
CIOCTEPEIKYBAHUX 00'EKTIB.

®daktu B Oyab-AKii Haylli HEOOXIiHi, ajie I TOro 100 (akTu



(sBuIA) TOOTO pPE3yabTATH CIIOCTEPESIKCHDb JIOCITIHKYBAHOI JiHCHOCTI
(mrokaszaHHsS DOCHIAIB, TPWIANIiB, JaHi E€KCIIEPUMEHTIB, MPOTOKOIH i
T.1.) yBIHIIIIM B HAYKOBY TEOPIiIO SAK JOKAa3W ii MOJI0KEHb, HEOOXITHO
iXHE TeopeTHYHEe OCMHCIECHHSA, TeopeTHyHa o0poOka. [ns wmporo
HeoOXimHO mimmatw ix: BigOopy, kimacuikamii, aHai3y, MOPIBHIHHIO,
y3arajlbHEHHIO W TMOSICHEHHI0. TUNBKH TaK MOXHa BCTaHOBHUTH
MPUYMHHO-HACIIIKOB1 3B'SI3KU SIBUILL, TOOTO YCBiIOMUTH
3aKOHOMIpHOCTi, 00'€KTMBHI, CTilKi  3aJeKHOCTI MIDK  BCiMa
KOMITOHEHTaMH JOCITiPKYBaHOTO SBUIIA.

Jdnst  TEOpEeTHYHOTO  OCMHUCIEHHS JAOCIiIKYBaHOTO  SIBHIIA
(00’ekTy) BBOIATH AaOCTPAKTHI MOHSTTSA, BUCYBAaIOTh TillOTE3H,
BIIKpMBAIOTh 3aKOHH ¥ OYAyIOTh HAyKOBi Teopii, MO PO3KPHUBAIOTH
BHYTPIIIIHI MEXaHi3MU MPOTIKaHHS SBUILI.

Teopii, sKi ONUCYIOTh 1 CHCTEMATH3YIOTh HAKOIWYCHUN
EeMIIIPUYHUA MaTepial, a TaKoX yCTAHOBIIOIOTH JIOTIYHI 3B'SI3KA MiX
OKpEeMHMH HOTro eleMeHTaM{, Ha3WBalOTh (PEHOMEHOJOTIYHHMHU abo
JNECKpUNTUBHIUMHU, TOOTO omucoBHMHU. Taki Teopii mepeBakaroTh Ha
paHHill cranii po3BUTKY Oyap-ikoi Hayku. Ha BimMmiHy Bim HUX, He
(heHOMEHOIIOTIYHI Teopii MOsICHIOIOTH CIIOCTEPEKYBaHi SBUIIA, 1 TOMY iX
HA3UBAIOTh MOSCHIOBATLHUMH, a TAKOX IHTEPIPETATUBHIUMU TEOPIisSMHU.

BuninsioTe 1€ MpPOJIOHrOBaHE MOCTipKEeHHs (Bif JiaT. pro -
ynepen, longis - noeruii, namekwmii). Lle mociimpKeHHS, MO MPHUITYCKAE
TpUBAJIC ¥ CHCTEMaTHUYHE BUBUCHHS 00'€KTa, OCOOMCTOCTI, SBUIA U Ha
OCHOBI IIFOTO TMPOTHO3YBaHHS TOAAIBIIOTO PO3BUTKY JTOCIIIKYBAHOTO
MPeaMETY JOCIIPKEHHS.

OpepxaBim  ysBJICHHS MIOJO0 BHUIIB HAYKOBO-TEXHIYHOTO
JOCII/KEHHSI, Terep MOXKHA TEPEeUTH 10 BU3HAYCHHS MOHATTS "METOJ
JOCITIKEHHS".

1.2. 3arajibHe MOHATTA MPO METOAU HAYKOBOIO AOCTiIzKeHHS i
ixHa kaacugikanis

IcHye psin Bu3HAueHb NOHATTA "METON AOCHiIKEHHA". Aje
CIIOYATKy BU3HAYUMO TIOHSTTS "MeTon".

VY ¢inocoderkux crmoBamkax "meron" (Bij rped. methodos -
IUIAX, CHOCIO Mi3HAHHS, JOCIHIPKEHHS, TPOCTEKYBAHHS) BH3HAYAETHCS
SK CHoci0 JOCSTHEHHS TEBHOI METH, CYKYIHICTh HpHHOMIB abo
orepalliii MpakTUIHOTO ad0 TEOPETHYHOTI'O OCBOEHHS JificHOCTI. MeTon
€ LUIAX Mi3HAHHS, 110 JOCHIJHUK MPOKJIaga€e IO CBOTO IpenMeTa,



KEepYyIOUHCh TIEBHOIO TIOTE30¥0.

BusHauens mOHATTA "METON MOCHIMHKEHHA" iCHYe aeKinpka. |
BOHHM HE CyIllepevarh OJ1H OJJHOMY.

ITo Busnauennto ['.I. PyszaBina [24, 25], merox mi3HanHs, abo
METOJl IOCHi/PKeHHS - 1€ JedKka crhenudidHa mpoueaypa, IIno
CKIIAZA€ThC 3 TEBHUX Miii abo ormepariiii, 3a IOMOMOTOI0 SIKUX
3M100yBa€ThCs i OOTPYHTOBYETHCSI HOBE 3HAHHS B HaYIIi.

Jesxi BYeH] mig MeTOAaMy AOCITIDKEHHS PO3YMIIOTH CIocoOH
pIIIEHHS HAYKOBO-TEXHIYHHUX 3aBJIaHb; IHCTPYMEHT JUTSI IPOHUKHEHHS B
[JIMOWHY JOCIITHUIIBKUX 00'€KTIB.

3 MEeToIOoJOTIUHOI TOYKH 30py, ApYyre BH3HAUCHHS HE 30BCIM
KopekTHe. ToMmy 10, JarOyud Take BHU3HAYEHHS TMOHATTA '"METON
JOCTIKEHHS", KOJIM B SKOCTI POJIOBOTO BXKUBAETHCS MOHATTS "criocio”,
TOOTO HOro CHHOHIM, IIe O Mpo3ByYaso, o "Meron" - e MeTOo., IIo...
[Ipu nedinimii MOHATH y4eHI HEPIOKO MPHUITYCKAOTHCS TaKOi JOTIYHOT
TTOMUJIKH.

MeTomu ociipKeHHs KITacu(IKYIOThCSA ISIKUMUA METO0I0TaMH
3a pI3HHMHU O3HAKaMU. 3d pieHeM Ni3HAHHA - EMIIIPUYHI # TEOpEeTHYHi;
3a MOYHICMIO NpunyweHv - IETePMIHICTHYHI W cTOXacTW4Hi, abo
WMOBIPHICHO-CTATUCTUYHI;, 3a QYHKYIAMU, 5SKI 60HU 30IUCHIOIOMb Y
Ni3HAHHI - METOJU CHUCTEMAaTH3allii, TIOSCHEHHS i MPOrHO3yBaHHS, 6i0
KOHKpemHoi obracmi Oocnioxcenns - (i3udHi, OIOJOTIYHI, COIialbHI,
TeXHIuHI | T.1I.

3 mHpmoro TOTsAY METOAM MAOCHIKEHHS TOAUISIOTh Ha
3a2a1bHOHAYK06I (TOOTO BOHH MOXYTh OYTH METOJaMH ¥ eMITipUYHOTO,
1 TEOPEeTUYHOTO IOCTIKEHHS) 1 cHeyianvbui, MO 3aCTOCOBYIOTHCS B
KOHKPETHIH rany3l Haykd. Y OyIb-SKOMY JOCIIJKCHHI 3BHYAHHO K
CYMIIIAIOTRCH 1 3arajlbHOHAYKOBI, 1 CTIelliabHI METOIU JTOCIIPKCHHSI.

3arajJpbHOHAYKOBI METOAM JIOCHI/DKEHHS TMOAUISIOTE Ha TPH
BEJIUKI TPYIHU: Memoou eMnipuyHo20 O00caioxceHHs: (CIIOCTEPEIKEHHS,
MOPIBHSHHS,  BHMIpP,  €KCHEPHUMEHT,  MOHITOPHHT);  Memoou
meopemuyno2o 0ocnioxcenHss (CXOMIKEHHS Big aOCTPaKTHOTO JIO
KOHKPETHOT'0, imeanizamisi, YSBHHHA eKCIIEpUMEHT, (opmaizarisi,
aKcioMaTHMYHUM MeToln ab0 JAeAyKTHBHO-aKCIOMATUYHUMN); 3d2aibHi
Memoou, BAKOPUCTOBYBAHI SIK Ha EMITIPUYHOMY, TaK 1 HA TEOPETUIHOMY
piBHI nocmimkeHHs (aOcTparyBaHHs W KOHKpETH3allis, aHali3, CHHTES,
IHAYKIS, OEAYKIisl, aOayKIlis, MOJICITIOBAHHS, aHAJIOris, ICTOPUYHUH 1
JIOT1YHUIN MeToH, MeTo] rpadis).



AHaji3, CHHTE3, MOJICTIOBAHHS W 1H. METOIM PAHIIIe BBAKAIUCS
METOAaMH TUIBKH TCOPETHYHOTO AOCTIIKEHHs. AJie B OCTaHHI POKH ITi
METOAM OOCIYyTOBYIOTh M €MIipUYHi, 1 TEOPETUUHI AOCTiIKEHHS, ajie 3
PI3HUM CTYNEHEM TIHOUHH.

Kpim Bumiesraganux 3arabHOHAYKOBUX METOJIIB JOCIHIKCHHS B
METOJIOJIOTIT AESIKUX HAYK BHIULSIIOTBCS W cneyianvri memoou. J1o HAX
HaJIe)XaTh: MOPQONOTIYHAN aHami3, CHHEKTHKa, MeTo] Monre-Kapio,
METO]T HAMEHIIINX KBapaTiB, TECTYBaHH:;, MOHITOPHHT 1 T.1.

He Bapro a0 MeTomiB MOCTIIKCHHS BIOJHOCHTH 6UBUEHHS
(miTeparypu, nOCBimy, OOKyMeHTauii ¥ T.A.) — LEe METOJOJOTiYHA
noMuika. BUBUEHHS MoKe OyTH JIMIIIE €TarloM JOCIIHKCHHS, Mi3HAHHS.
Le#t mporiec cympoBOKY€E BCi JOCTiKEeHHS. 3 BUBUCHHS IIiTEPATypH,
00'eKTa MOXXE MOYaTHCS JOCIIKEHHS, O HbOTO MOYKHa MOBEPTATHCS
Ha pI3HMX eTanax Ii3HaHHSA JJIS OLIbII TJIMOOKOrO OCMHCICHHS
mpoOyieMu, TOOTO BOHO MOXKe OyTH BUXITHHM ab0 CYyNpOBOIKYBaTH
BECh IpoLec AOCHiKeHHs. binmbpiie TOro, BUBUCHHS, Y CBOIO Yepry,
MPUITYCKA€E 3aCTOCYBAHHS SIK CIIOCTEPE)KEHHS, aHalli3, MOPIBHSHHS M
T. IL.

XapakTepHUM € BUKODUCTAHHS B TEXHIYHHMX JOCIHIIKCHHIX
xkeanimempuynux MeTomiB (a00 KUIbKICHHMX). Y 1el 4Yac aKTHBHO
PO3BHBAETHCS UTMH HAYKOBHH HANPSIMOK, OPIEHTOBAHUN HA KLTbKiCHUM
OIHC SKOCTI MpenMeTiB, SKUi Mae Ha3By "kearimempis". lle obmacTsb
HAYKOBOT'O 3HAHHSA, IO BHBYAE€ METOJOJIOTII0 H MpPOOJIEeMaTHKY
PO3POOKH CHCTEMHHUX KUIBKICHUX OI[IHOK SIKOCTI IMPEIMETIB, SBHIIIL,
MIPOLIECIB.

PozpizHsitoTe OB TPymM  KIMBKICHUX  METOJIB, IMOAO IX
BUKOPUCTAHHS: TIepiia - JUis OOpOOKH pe3yJbTaTiB CIIOCTEPEIKEHb 1
EKCTIEpUMEHTIB (0COOIMBO BiJOMUI cepe]] HUX - CTATHCTHYHHH METOJ);
apyra - Ui MOJENIOBAaHHS,  JIarHOCTHKH, IPOTHO3YBaHHS,
KOMIT'FOTepHU3aLlil JOCiKYBaHOTO IIPOIIECY.

1.3. MeToau eMIipu4HOTO i TEOPETHYHOTO AOCTiAKEHHSI

1.3.1. MeToau eMIipuaHOTro JOCIIHKEHHS

Bume ©Oynmo BkazaHO HACTYIHI  METOAM  E€MIIIPUYHOTO
JIOCITiJPKEHHSL: CIIOCTEPEKEHHS, MOPIBHSIHHS, EKCIIepPUMEHT,
BHUMIPIOBaHHS, MOHITOPHHT.

Cnocmepesicennsi, 10 BU3HAYECHHIO y (PiTocoChKUX CIOBHHKAX, -
e HaBMHCHE M LileCHpsSMOBaHE CHPUHHATTS 30BHIIIHBOTO CBITY 3



METOIO BUBUEHHS 1 BIALIYKAaHHS CMHUCIY B SIBULIAX.

CriocTepekeHHS BBAXKAETHCS HAWOIBIIT eIEMEHTAPHUM METOJIOM,
IO BUCTYMAE, K MPABUIIO, Y SIKOCTI OJHOTO 31 CKIaJ0BUX Y KOMIUIEKCI
THIINX EMIIPUYHUX METOIB.

MOKIIHBOCTI METOJa CIIOCTepeKeHHsT oOMexeHi. BiH mo3Boise
BHSIBUTH JIUIIIE 30BHIIIHI O3HAKH, 30BHIIIHI TIposiBU (akTiB. BHyTpinmHi
MPOLIECH 3AITMINAIOTHCA AJIs1 CIIOCTEPEKEHHS HEAOCTYITHUMH.

Topignanua. J10 HAUTIOMIUPEHIIIX METOMIB Mi3HAHHA, HAYKOBOTO
JIOCTIDKEHHSI HaJeXWTh 1 mopiBHAHHS. He BUMamkoBo icHye Bimoma
ceHTeHUiss "yce mi3HaeTbcs B mopiBHSHHI". TlOpiBHSHHS 103BOJIsIE
BHU3HAYUTH MOAIOHICTH 1 BIIMIHHICThH MPEAMETIB 1 SBUIII, TEOPiil, TOUOK
30Dy, BUSIBUTH T€ CITIIbHE, [0 BIACTHBO ABOM a00 JAEKIIEKOM 00'€KTaMm,
a BUWSBIICHHS CIIUJIBHOTO € INAOMWHOI Ha M[UIIXY /A0 Ti3HAHHS
3aKOHOMIPHOCTEH 1 3aKOHIB.

Jlo mopiBHSHHS, SK METOAy II3HAHHS, BHCYBAIOTHCS II€BHI
BHMOTHY: TIOPIBHIOBATHCS TIOBHHHI JIMIIE Taki O0'€KTH 1 SBUIIA, MiX
SKMMHA MOXKE ICHYBaTH TMEBHAa OO0'€KTMBHA CHIIBHICTB; MOPiBHSHHS
IIOBUHHE 3[1MCHIOBAaTHCS 3a HaAHWOUIbII Ba)KJIMBHMHM, I1CTOTHHMH
O3HaKaMHU.

J11st TOpiBHSHHS MOYKHA BUKOPUCTOBYBATH HACTYITHUH ajTOPUTM:

- PO3TIISTHYTH KOKEH JIOCIIKYBaHHH 00'€KT a00 SIBUIIE OKPEMO;

- BUOKPEMHTH O3HAKH, 32 SKMMH MOXKHA 1X IOPIBHSATH;

- IOpiBHATA 00'ekTH a0O SABUINA 1O BCIX O3HAaKaX BIiJIHOCHO
oaHOro 00'ckTa a00 SIBHUIIA;

- BU3HAYUTH CIIJIbHE;

- BU3HAUUTHU BiIMIHHOCTI.

Excnepumenm (Bim mat. experimentum - mpoba, J0CBim)
BU3HAYAETHCS B JICSAKWX CIOBHHKAaX SK IUIAHOMIPHO TpOBEJCHE
CIIOCTEPEXEHHSI; TDTAHOMIpHA 130JIA1isI, KOMOIHAIIiS 1 BapifoBaHHS YMOB
3 METOI BUBYCHHS 3aJIS)KHUX BiJ] HAX SBHII. THM camMHM JIIOJWHA
CTBOPIOE MOJMKJIMBICTh CIIOCTEPEXKEHb, HA OCHOBI SIKMX CKJIaJa0ThCs
HOTro 3HAHHS PO 3aKOHOMIPHOCTI B CIIOCTEPEKYBAaHOMY SIBHILI.

IcHye i Take BHM3HAYeHHS: EKCIIEPUMEHT - 1€ BUIPOOYBaHHS,
nepeBipKa JIOCHIPKYBAHUX SIBUIIl Y KOHTPOJILOBAHUX 1 KEPOBAHUX
YMOBax.

HaykoBo mnoctaBneHMii eKCIIEpUMEHT MoOXe OyTH 3aiHCHEHHH
JIMIIE TIPH HasBHOCTI Teopii a00 TEOpeTUYHOI OCHOBH, IO OOYMOBIIIOE
3aBJlaHHS EKCIIEPUMEHTY, JIa€ Yy3arajJbHEHHS W TOSCHEHHsS WOro



pe3yIbTaTiB.

Opranizatiisi eKCIepruMEHTY Ma€ 3BHYatHO PSIIT CTalii:

- BUCYHEHHS Till0TE3H;

- IOCTAaHOBKAa KOHKPETHOTO 3aBJaHHA # BHOIp 00'ekTy
JIOCJIIPKEHHS,;

- MATOTOBKA MaTepiabHOI 0a3u 71l BUKOHAHHS €KCIIEPUMEHTY;

- po3poOKa i MiAroToBKa HEOOXiIHOTO MaTepiaiy;

- BHOIp ONTHMAaJIBHOTO MUIAXY €KCIIEPUMEHTY;

- CIIOCTEPEKEHHS ABHII TiJ] 9iC eKCIepUMEHTY, iXHs ¢ikcarlis i
OIIHC;

- aHaJTi3 f y3aranbHEHHsI OTPUMaHUX Pe3yJbTaTiB.

Y HayKOBO-TEXHIYHOMY JOCTI/DKEHHI EKCIEepUMEHT 1 Teopis
TICHO  TOB's3aHi.  YcCUIKE  pO3rOpTaHHS  EKCIIEPUMEHTAJIbHUX
JOCHTIDKEHb ABNSIE COOOK0 OJMH 3 HaWOUIBII BaXKJIMBHUX UIUISXIB
PO3BUTKY Cy4acHOI HAyKH.

€ pi3HI BUM EKCTIEPHMEHTIB!

3a MicieM MpoBeJeHHS:

- npupooHuti (IPOBOIUTHCS B TIPUPOJIHUX, PEaTbHUX YMOBAX);

- 1abopamopruii  (IPOBOIUTHCS B  CHEIalbHO  CTBOPEHHX
JOCTTITHUX YMOBaXx).

3a 4yacoM (TpUBAIICTIO) TMPOBEICHHS JOBrOCTPOKOBUH 1
KOPOTKOYACHUH;

3a MeTot0, 3a CIIPSIMOBAHICTIO €KCIIEPUMEHTY — JUISt KOHCTATAIIIT 1
Uit QOpMyBaHHS.

Excnepumenm 0Ona Koncmamayii, Ha3WBAIOTh 1HOJI METOIOM
3pi3iB. BiH Opi€eHTOBaHWI Ha BUSBIICHHS, YCTAHOBJICHHS (PAKTUIHOTO
CTaHy JOCII/DKYBAaHOIO 00'€KTa, Ha KOHCTATallil0 MHOro BUXIiIHUX
napameTpiB, SKOCTEH.

Excnepumenm Ona ¢opmyeannsa Ha3WBalOTh 1€ TBOPYHM,
neperBoprorounM.  lle  TakMii  eKCIIEPUMEHT, 10  HAaI[JICHHUH,
CIpSAMOBaHUM Ha TEPETBOPEHHS, yJOCKOHATIOBAHHS SAKOCTI 00'€KTa,
spulia. llpu3HaueHHA 0OBOTO BHUIY EKCHEPUMEHTY B TOMY, wLI00
BunpoOyBaTH, anpoOyBaTH W JIOKa30BO MEPEBIPUTH BipOTiAHICTH
BUCYHYTUX TirmoTe3, TepeBara 1 e(EKTUBHICTh TPOMOHOBAHUX i
BUNPOOOBYBaHUX METOJIB, IPUHOMIB, POPM, YMOB i T.1.

1.3.2. MeTou TE€OPETUIHOTO TOCIIPKEHHS
[MpuragaemMo, 1O 1O METOJIB TEOPETHYHOTO JOCIHIKEHHS



BIIHOCSATH METOJ CXODKCHHS Bil aOCTPAaKTHOTO JO KOHKPETHOTO,
dhopmarrizartiro, igeamizarito, akCiOMaTHIHIH METOI.

Jiis TEOPETUYHOrO AOCIIIKEHHS BUKOPHCTOBYIOTHCS, 3BHUYANHO
X, 1 1HIOI METOMW, IO € 3arajJbHUMH 1 JUIS EMITIPUYHOTO, 1 JUIS
TEOPETUIHOTO JIOCHIDKEHHS. Y MBOMY MiAPO3Iii pO3TISTHEMO METOIU
TEOPETHYHOTO PiBHS JOCIIKCHHS.

MeTo/1 CXOIKEHHS 8i0 aOCMPAKMHO20 00 KOHKPEMHO20.

J1a modaTky OCMHCIMMO OCHOBHI MOTO TIOHATTS: "aOcTpakTHe',
"abctparyBanns", "abctpakiisn” i "KOHKpeTHe'".

Tepmin  "abcmpaxmue'  BXUBAaIOTh ISl XapaKTEPUCTHKH
JIOACHKOTO 3HAaHHS. 3MICTOM aOCTPaKTHOT'O € OKPEMi CTOPOHH, OKpeMi
BIIACTHBOCTI ¥ 3BSIBKM MiX pedamu. Tomy mig aOCTpaKTHUM
pO3yMieThCsl OHOOIUHE, HEMTOBHE 3HAHHS, 10 HE PO3KPUBAE CYTHOCTI
nmpeaMeTa B mijioMy. Y 3B'S3Ky 13 IMM a0CTparyBaHHS - 11¢ BU3HAUCHHS,
BIJUTUIGHHSI Ta BUOKPEMJICHHS OJHI€l AKOi-HeOyab iCTOTHOI CTOPOHH,
BIIACTHBOCTI, O3HAKW sBHINA a00 TpeaMeTa il BiIBONIKAHHS Bif BCIX
IHIIIUX CTOPiH, BIACTUBOCTEH.

Pesynprar  alcTparyBaHHSI ~ HAa3UBA€TBCS  AOCMPAKyicio.
AOCTpakiiss BBaXA€ThCS BHUIMUM IMAOIEM Y TMIPOLECi PO3BUTKY
JIIOICEKOTO 3HAHHSL.

AOcTpakiiis MoXKe BUCTYNaTH y GOpPMi UyTTEBO-HAOYHOTO 00pazy
(Hampukiam, MOJENb aroma), ifealizoBaHOro o00'ekTa (HANpUKIA,
"abcomoTHO dYopHe TuIO"), cymkenHs ("uned mnpenmer Oinmid"),
a0CTPaKTHOTO TOHSATTS, KaTeropii (HaiOULIbII MIMPOKOTO MOHSTTS Ti€i
abo ixHmoi Haykm abo inmocodii, Hampukman, "Mmarepis', "skicTe",
"kimpkicte", "mipa" i1 T.1.), Y ¢dopMi 3akoHy (3aKOH BUKIIOYEHOTO
TPETHOTO, 3aKOH TOTOXKHOCTI) 1 T.II.

Tepmin "xonxpemmue", K TPaBUIO, BUKOPUCTOBYETHCS Y JBOX
OCHOBHHUX 3HA4YCHHSX: IO-TIepIIe, MiJl KOHKPETHUM PO3YMIEThCS cama
JIMCHICTh, pi3HI O00'€KTH, Yy34TI y BChOMY pI3HOMAHITTI IXHIX
BJIACTUBOCTEH, 3B'SI3KiB 1 BIHOCHH; MO-Ipyre, TepMiH "koukpemue'
Y)KUBA€ThCS sl TO3HAuY€HHA  BCEOIUHOro,  JIeTalli30BaHOTO
CHCTEMAaTUYHOTO 3HAHHS PO 00'€KT.

OTXe, CXOMKEHHsS BiJl aOCTPaKTHOTO JIO KOHKPETHOTO SBIISE
coboro 3arampHy (GoOpMy pyXy HAayKOBOTO Mi3HAaHHS, 3aKOH
BiloOpaskeHHs AIMCHOCTI B MHCIEHHI. BiAmoBigHO A0 1[hOTO METOMY,
MPOLIEC Mi3HAHHS K OM PO30MBAETHCS HA JBa BIJIHOCHO CaMOCTIHHHX
eTalliB:



-Ha nepwiomy emani CXOJDKCHHS BiJ aOCTPakTHOTO [0
KOHKPETHOTO BiOYBAETHCS TEPEXiJl BiJl CHOTIISAIAHHSI KOHKPETHOTO B
JUHCHOCTI 0 HOro aOCTpPaKTHHX BH3HAYCHBL (MIOHSTTSM, CY/KECHHSM,
YMOBHUBOZAAM).

-Opyeuti eman (BIH JK€ BIACTHBO 1 € CXOIDKEHHS Bif
a0bCTpPakTHOTO A0 KOHKPETHOTO) CKJIANa€ThCsl B PyCi IAYMKH BiX
a0CTpaKTHUX BHW3HAuYeHb 00'€KTa, MOHATH, TOOTO BiJ aOCTPAKTHOTO B
Mi3HAHHI JI0 KOHKPETHOTO B Mi3HAHHI, BiJ] IIIOro 10 YacTuH. Ha 1ibomy
eTami AK OW BIIHOBIIOETHCS BHUXIJHA MITICHICTE 00'€KkTa, BiH
BiATBOPIOETHCS Y BCil 0AaraTorpaHHOCTI - aje BXKe B MHUCJICHHI.

Le#i MeTo peaCTaBIIsAe COOO0 MPOIIEC Mi3HAHHS, BIAMOBIIHO 110
SIKOTO MUCJIEHHSI CXOJWTH CIIOYATKY Bifl KOHKPETHOTO B MIACHOCTI JO
a0CTpakTHOTO B MHUCIEHHI W BiJ aOCTpPaKTHOrO B MHUCICHHI - [0
KOHKPETHOTO B MUCJICHHI.

Memoo ¢popmanizayii. dopmamizamis - 1[e MTPEICTABICHHS
HaWpPi3HOMaHITHIIAX OO0'€KTIB HUIIXOM BimOOpaskeHHS W 300pakeHHs
iXHBOTO 3MICTY 1 CTPYKTypM B 3HaKOBiii ¢opmi, 3a JOMOMOTOO
HaWpPi3HOMaHITHIIKX "MITYy9HUX" MOB, IO YMCIIA SKUX HAJEKHUTH MOBA
MaTeMaTHKH, MAaTeMAaTUIHOI JIOTiKH, XiMil # 1HIIIX HaYK.

Hownstrrs "gopmanizayis" 3HAXOIUTHCS B TICHOMY 3B'SI3KY 3
MOHSITTSAM «a0CTparyBaHHs.

SBuIa HEeCKiHUYEHHO PI3HOMAHITHI, iXHS CHCTEMaTH3allis CTae
MO>KJIMBOIO 3aBJISKH TOMY, IIIO MUCIICHHS BHJIUISE SIKYCh OJHY O3HAKy W
abcrparyerses Bij iHmmx. OnepkyBaHe B Takuil croci® abcTpakTHE
3HAHHSI CTAE€ EMITIPUYHUM MOHATTAM. AOCTparyBaHHs XapakTepHO i Juis
EMITIPHYHOI0 MUCJICHHS, 3 WOro JOMOMOrOI0 BHUBOIATHCS EMITiPUUHI
TTOHSITTSL.

dopmaitizaiiis K METO/] IOCIIIHKSHHS Ma€ Psiji JOCTOTHCTB:

- 3a0e3reyye TMOBHOTY OTJSAYy TIEBHOI 00macTi  mpoOuem,
y3arajibHEHICTh IMiIX0AY 0 IXHBOTO BUPIIICHHS;

- 0a3yeTbcss Ha BHKOPHCTAHHI CIEIIaIbHOI CHMBOJIKH, IO
3a0e3Meuye CTUCIICTD 1 UiTKICTh (hiKcalil 3HaHHS;

- IOB's13aHA 13 TPUITUCYBaHHSAM OKPEMUM CHMBOJIaM a0o0 XHIM
cucTeMaM TMEeBHHX 3HAa4YeHb, IO JI03BOJISIE YHUKHYTH 0araTo3Ha4HOCTI
TEPMiHIB, BIIACTHUBOI 3BHYATHIM MOBaM;

- To3BoJisie  (popMyBaTH 3HAKOBI MoOjeNi O0'€KTiB, a BHBYCHHS
peaNbHUX pedel 1 MPoIeciB 3aMiHATH BUBYCHHSAM I[MX MOJICIICH.

dopmaitizailis € HEB1I'€MHOI YaCTHHO (POPMaIbHOT JIOTIKH.



[Ipuknagom peamizamii Qopmamizarii B €BKJIiAOBIH TeoMeTpii
MOXe€ TOCTYKUTH TOH ()aKT, IO TYT € HEBEJIUKE YHCIIO HE3AIEKHO
BHECCHUX TIOHATH 1 CHMBOJIB, TaKuMX SIK YHCJIO, TpsAMa, TOYKa W
¢dbyHIaMeHTanbHI TpaBWia KOMOIHYyBaHHS LUX MOHTh. Pa3om BoHHU
YTBOPSTH OCHOBY ISl TOOYZOBH a00 BU3HAYEHHS BCIX YHOPSAKOBaHUX
CTBEpP/KEHB I IHIINX ITOHAT.

[To cBoili cyTHOCTI (hopMmaizailist OJIM3bKa JI0 ifealtizaitii.

loeanizayis K METON TEOPETHYHOTO mociimkeHHs. 1106
OCMHCJINTH, IO Take ifeai3amis, HEOOXIHO yCBIIOMHUTH TOHSTTA
"ineanbHUHN 00'eKT".

Tepmin "igeansHmit" o0'ekt Oy BBedenuit W.B. Kyznemosuwm,
aBTOPOM Ipalb 1o MeToxosorii ¢gisuku [15]. Bin BUABUB 0cOOIMBHIA
CJIEMEHT CTPYKTYpH Teopii, Ha3BaHWI HUM 1/1eali30BaHUM OO0'€KTOM,
TOOTO a0CTPaKTHOI MOJEIUII0, HAJIJIICHOI0 HEBEIMKUM UYHUCIIOM TyXKe
3araJbHUX BIACTHBOCTEH 1 MPOCTOIO CTPYKTYPOIO.

HaBenemo nekinmpka BiIOMHX MPHUKIAIIB 1I€aTbHUX OO'€KTIB:
xiMiuHa ¢QopMyna BIATBOPIOE B 3HAKOBI cHCTEMi MOJEKYJSPHY
CTPYKTYpy PEYOBHHH, TOOTO TpEIMET MOCTIDKEHHS - MOJEKYIsIpHA
CTPYKTypa BIATBOPIOETbCS B  XiMiuHIA  ¢opMymi; MeXaHika,
JOCTIDKYFOUH PyX T, BIZBOJIKAETHCS BiJl SIKICHUX XapaKTEPUCTUYHUX
TiJ 1 IpeICTaBIISIE TX Y BUMIISA1 MaTepialbHUX TOUOK.

IneanpHi o0O0'ekTH HE icHYIOTH Yy milicHocTi. Hampukman:
abCOJIOTHO TBEpJIE TiJIO, TBEpAE TiNlo, aOCOIIOTHO YOpHE Tijo, YOpHE
TUI0, CJCKTPUYHMNA 3apsij, JIiHisSA, TOYKAa W T.I., BOHU JIMILIE ITOJYMKH
KOHCTPYIOIOTHCS.

VsBHE KOHCTPYIOBaHHS O0O'€KTIB TaKOro pOAYy Ha3UBAETHCS
ideanizayicio. Ineamizaiiiss MICTUTh Y cOOI MOMEHT aOCTparyBaHHs, IO
JIO3BOJISIE PO3TJISIIATH 1jeaii3alliio K BHJ JisSUIbHOCTI, 110 adcTparye.
Hampuknax, roBopsam mpo aOCOJIOTHO YOpHE TiNO, JOCIITHHK
abcTparyeThest Bi Toro (hakTy, 1[0 BCl peajbHI Tija TI€ YM IHIIOIO
MIpOIO MarOTh 3/IaTHICTh BiZIOMBATH Maat0unii HA HUX CBIT.

IneanbHi 00'ekTM MaloTh psA  JOCTOIHCTB W OTpUMaHi B
pe3ysabTaTi CKIAAHOI PO3YMOBOI IisIBHOCTI, BOHH JIO3BOJISIFOTH 3HAYHO
CIPOCTUTH CKIIQJIHI CHCTEMH, 1 CKJIQJIHHUH TPOIEeC MPEACTaBISETHCS
MOKJIMBUM TPEJCTaBUTH K OM B "dumcTomy" BHUITISAL, IO 3HAYHO
MOJIETIIY€E BUSIBICHHS ICTOTHHX 3B'SI3KiB, ()OPMYJIIOBaHHS 3aKOHIB.

Vaseuuii  excnepumenm SIK  METOA  JOCIHI/DKEHHS. Y SIBHUI
EKCIIEPUMEHT 13 17IeaTli30BaHMMH 00'€KTaMU € OJHUM 3 HaWBaXKJIMBILIUX



METOAIB TEOPETUYHOTO [OCTIIKCHHS. YSABHUI EKCIIEPUMEHT - Iie
CHUCTEMa TIOCIIJOBHUX JIOTIYHHX OIepallii 3 METOI PO3KPHUTTS HOro
3MiCTy, BHU3HAYCHHs CHIBBIIHOLICHb MiX €IIEMEHTAMH 1 BUSIBICHHS
3aKOHOMIpHOCTEH HOTro pyXy.

VYSABHUI €KCIIEPUMEHT SIK 1 peaJbHUH MaloTh OJHAKOBY METY -
BHSBIIEHHS IIEPETBOPEHB JAOCIIIKYBAHOTO 00'€KTa 3aJI€KHO BiJl SIKUHCH
YMOB.

Axciomamuunutl memoo € OTHAM 3 HAHTIOMHUPEHIMHX CIOCO0IB
HayKoBOoro mi3HaHHA. OcoONHMBO IIUPOKO BiH 3aCTOCOBYETHCS B
MaTeMaTHYHUX HayKax.

[lix akciomMaTHYHMM METOAOM TIOOY/ZOBH HAayKOBOI Teopii
pO3yMi€ThCA Taka ii OpraHi3aiis, KOJIU Psill TBEPHKEHb TPUAMAETHCS 0e3
JIOKa3iB, a BCE iHIIE 3HAHHS BUBOJMTHCS 3 HUX 32 MEBHHUX JIOTIYHUX
npaBui. lpuitaari 6e3 1oKa3y MOJNOKEHHsT Ha3UBAIOTHCS akciomamu, a
iHmIe, ToOTO BUBITHE 3HAHHS (IKCYETHCA Y BUTIIAII TEOPEM, 3aKOHIB 1
T.IL

Y pi3HUX HayKOBUX TEOpiAX € TIpyma TOHITh, fKi
BHKOPHCTOBYIOThCS I BU3HAUCHHS 1HIIUX MOHATH 1€l Teopii. Lle Tak
Ha3WBaOThCA (pyHmAaMeHTallbHI a00 TEPBHHHI IOHSITTSA IaHOI Teopii,
3HAYCHHS SIKUX BBAXKAETHCS BIIOMHMM U y JaHiil Teopii He MOTPeOyrOTh
Bu3HaveHHs. Hanpuknan, y mexanini HploToHa TakuMm NOHATTAM Oyjie
"cuna", y reometpii EBkutizia - moHsATTS "Touka", "mpsma", "mmomuHa".

I[lpu  akciomMaTM4HOMYy  METO/AI  NPUPOJHO  BH3HAUyBaHA
3aJIC)KHICTh OJIHUX MOHATH 1 TBEP/PKEHb BiJI IHIIUX MOHSATH 1 TBEPKEHb
OJIEpP’Ky€E CBill PO3BHUTOK 1 CTa€ MPUHITUIIOM MOOYIOBH Teopii. AKcioMu
1l IepBUHHI TIOHATTS YTBOPIOKOTH 0a3UC TEOPii.

AxcioMmaTH3aiis HayKOBUX TEOpi Ma€ BEIUKY ITi3HABAIBHY
HiHHICTh. BoHa 103BOJIsIE €EeKTHUBHO W HA CTPOTO JIOTiYHIH OCHOBI
BHpINIyBaTH TPOOJIEMYy ICTHHHOCTI TIOJIOKEHb Teopii sSK MpodiieMy
IXHBOI JOBIIHOCTI.

Cucrema  akcioM, BHU3HAQYE€HHs W  MpaBuWia  BUBOAY
aKcioMaTH30BaHOI CHCTEMHM MOBHMHHI  3a0e3ledyBaTd  HACTYIHI
METOO0JIOTTYHI BUMOT'H:

- CTPOTICTbh, OJJHO3HAYHICTH i JIOCTATHICTH POPMYITIOBAHHS;

- HECYIIEpEUHICTh, TOOTO HEMOXKJIUBO BHBECTH 1B TBEPKEHHS,
oJHe 13 sIKuX Oyio O 3amepeyeHHsIM 1HILIOTrO;

- IOBHOTY, TOOTO MpH JaHWX TMpaBWiIaX NPUHHITHX aKCcioM
JOCUTh, MO0 Ha IXHIA OCHOBI JOBECTH ab0O CIPOCTYBATH OYy/b-sKe



BHPaKEHH:, SIKe MOXHA C(hOPMYITIOBATH MOBOIO TEOPIT;

- He3aJICKHICTh, TOOTO aKCIOMH TOBHHHI IMIOHPATHCS TaK, 100
JKOJTHA 3 HUX HE OyJia HACJiKOM 3 SKOTO-HEeOy/Ib YMCIIa 1HIIHUX aKCcioM.
Y IpoTHBHOMY BHUIAJIKY, TaKa aKCIOMa € TEOPEMOIO.

1.3.3. 3aranpHOHAYKOBI METOIU AOCIIKCHHS

Jo 3arajJbHOHAyKOBMX METOMIB, BHUKOPHCTOBYBAaHMM 1 IS
EMITIPUYHOTO, 1 I  TEOPETUYHOTO  JOCHIDKCHHS, BITHOCSTH
abcmpazyeanHs, auaniz, CuHme3, aMano2ito, IHOYKYito, 0edyKyio,
aboyKkyito, MOOENO8AHHS, [CMOPUNHULL | JO2IYHULL Memood, Memoo
epaghis. lamMmo iM KOPOTKY XapaKTEPHUCTHKY.

Abcmpaeysanns. CyTHICTB IIbOTO METOY B YSIBHOMY BiJJBOJIKaHHI
BiJl HECYTTEBHX BJIACTUBOCTEH, 03HAK, 3B'SI3KIB, BITHOCUH JIOCIIKYBAaHHX
00'€KTIB ¥ SBUIN i B OJHOYACHOMY BHUJUICHHI, (DiKCyBaHHI OJHOTO 200
JEeKUTbKOX iCTOTHMX (WiKaBHX JUIS JOCIIHWKA) CTOPIH, BIACTHBOCTEH
o0'exra.

Po3pizHsioTe porec abcTparyBaHHs 71 pe3yabTaT
abcTparyBaHHA, 1[0 HAa3WBAETbCA aOCTpakiic€ro. 3BUYAWHO TiA
a0CTpakKIlier0 PO3YMIEThCS 3HAHHSA TPO JEsIKi CTOPOHH OO'€KTiB, a
mporec aOCTparyBaHHS - 1€ CYKYIHICTh PO3YMOBHX OIIEpalliid, II0
BEIYTh JI0 OJICP)KAaHHS TaKOro pe3ysbTary, ToOTO abCTpaKilil.

[puxmamamu abcTpakiii MOXYTh CIIYXKUTU O€31i4 MOHSTb, SKHHA
olepye JIOJWHA HE TUIbKWA B HAyll, aje W y MOBCAKACHHOMY KHTTI:
nepeBo, OyTMHOK, Topora, pijuHa i T.11.

OcHoBHa QyHKLis a0CTpakLiil nojisrae B TOMY, 110 BOHH:

- TO3BOJISIIOTH 3aMiHUTH B Ti3HAHHI MTOPIBHSHO CKJIAJHE TIPOCTUM,
aJie MPOCTHM, 1[0 BUPaXa€ B [IbOMY CKIIQJITHOMY OCHOBHE;

- IONOMAraroTh  po3iOpaTtucs y  BChOMY  HECKIHUCHHOMY
PI3HOMAHITTI AIMCHOCTI HUIAXOM iXHBOI JAudepeHmianii, MIIIIXoM
BUJIUIEHHS B HHX BCUIIKHX CTOPIH 1 BIIACTUBOCTEH, NLISIXOM
YCTAaHOBJICHHS 3B'A3KIB 1 BIAHOCMH MDK IIMMH CTOpPOHAMH K
BJIACTUBOCTAMH, Qikcamii iX y mpoueci mi3HaHHS.

YMOBHO BHIUISIOTBCS YOTHUPH CXOOUHKU (Wabii) abcmpakyii,
oJlep)KyBaHol 1HQOpMaIii: (eHOMEeHoNoriYHa (ONKMCOBA); AHAJITHUKO-
CUHTETUYHA; IPOTHOCTUYHA; aKCIOMaTUYHA.

[{abni abcTpakii - e Mipa HayKoBOCTi iH(oOpMaIii.

[Iporec abcrparyBaHHs TICHO IMOB'SI3aHUM 3 IHIIMMH METOIAMHM
JOCTIIJDKEHHS 1 TIEePII 33 BCE 3 aHAJII30M 1 CHHTE30M.



Ananiz i cunmes. Anani3 mepembadae po3apoOJIeHHS IIJIOTO Ha
CKJIaJIOBI €JIEMEHTH, TOOTO BUIIIEHHS O3HAK IPEAMETY JUIsl BUBUECHHS 1X
OKpeMO SIK YacTMHU €AuHOro winoro. CTporo mpoBeOeHHUH aHami3 €
CEpHO3HOI0 TapaHTIEI0 JIOTIYHOCTI BUKJIAAy MaTepialy IOCTiIKCHHS
(mmceprartii, MoHOTpadii).

lNnmoteTnunuii aHami3 3MIHCHIOETHCS 3a JOMOMOTOIO EAYKIIii.
JenykTuBHA MOCUIIKA JO3BOJISIE PO3POOUTH MEBHY BEPCiI0 MPHUYMHHOTO
psmy, o TosicHIOE Hacmiaku. lle BakimmBO asl aucepTaniitHOro
nociipkeHHs. Bepcis TiMmOTeTWYHOTO XapakTepy BHUIIpPaBlIaHa, SKIIO
MPUIYLICHHS! MiCTUTh PEaNiCTUYHY i/1e10, BUXOJUTH 13 BapiaHTiB, OJWH
i3 IKUX MICTHUTH icTHHY. PO3po0Ka Bepciit HeoOXiaHa TOA1, KOJU caMi 10
co0i (hakTH He AAFOTh MOAAHHA MPo npuyuHH spuma. [{o vacTto TumMu
a0o IHIIMMH CTOpOHAMHM HE VYKJIAJaeThCsl B SKICh HOPMaTHBH,
0o0yMOBIIeHI TeopeTHYHO. ToMy BHHHMKAaEe HEOOXIJHICTh CIIOYATKY
rinoTeTH4HO Oy yBaTH aHAi3.

Jus  [OCHiIHWKIB-TIOYATKIBIIB ~ MOYKHA  PEKOMEHIyBaTH
HACTYITHUH aJrOpUTM aHami3y:

- pO3IpOOUTH OO0'€KT, IO BHBYAETHCS, a00 SBHINE HA YACTHHH 1
BUSIBUTH 3B'SI3KM MIXK YaCTHHAMU;

- BUSIBUTH O3HAKH, BIACTHBOCTI 00'€KTY;

- BUSBUTH CXOKICTE 1 BIIMIHHICTE IIUX O3HAK;

- po3TamryBaty 00'eKTH MOOJUHIN abo 3a JeKiIbkoMa 03HAaKaMH B
MOCJIIZIOBHOCT] yOyBaHHS a00 3pOCTaHHS I[UX O3HAK;

- CIIBBIIHECTH 3arajbHe i3 MPUBATHUM, OJUHHYHUM, OCOOJIMBUM.

Lleii anropuT™M Haragye ajaropuTM IS TOPIBHSHHS, TOMY, IIO
aHaJIi3 i MOPIBHSAHHS TICHO OB’ 3aHi.

YTOYHHUMO PI3HHUIIIO MiX "o3Haxorw " 1 "enacmusicmio”.

OsHakamu HA3UBAIOTBCS PUCH CXOXKOCTI ab0  BIAMIHHOCTI
IpeJIMETiB: TMOKa3HWK, NPUKMETa, 3HaK, MO SKOMY MOXKHA B3HATH,
BH3HAYHTH I0-HEOYIb.

Bracmusicmv - sKiCTh, O3HaKa, [0 CTAHOBHUTH XapaKTepHY
0c00JIMBICTh YOTO-HEOYAb.

Cunme3. AHami3 1 CHHTE3 BHUCTYNAIOTh SK IUIJHI METOAU
Mi3HAHHS JIUIIE TOJ(i, KOJW BOHU BHKOPHCTOBYIOTHCS B TICHIH €HOCTI.
Jus Toro mo0 craB MOXIIMBAM aHami3 Tiel a0o iHmoi pedi, BOHa
noBUHHA OyTH 3adikcoBaHa B HaIlii CBIZIOMOCTI SIK A€sKe Liyie, TOOTO
MOTIEPEIHHOI0 YMOBOIO aHAJI3Y € ITICHE, CHCTEMAaTUYHE 11 CIIPUIAHATTSI.
I, HaBmaku, CHHTE3 MOJKJIMBUN TOJI, KOJM 3AIHCHEHUH aHalli3, KOJIU



BHIUIECHI Ti a0 IHINI CTOPOHH M eeMeHTH Aeskoro Iioro. OTxke,
CUHTE3 SIBJIIE€ COOOI0 3'€THAHHS OTPUMAaHUX MPH aHAJI31 YaCTHUH Yy €/INHE
mine.

Metoan aHamizy W CHHTE3y B HayKOBiH TBOPYOCTI MOXKYTb
mpuiiMaTy pizHi (opME 3aJIeKHO Bif CTYNEHS Mi3HAHHS O00'€KTa, BiA
TTHOMHY TPOHUKHEHHS B HOTO CYTHICTB, 3BIICH PO3PI3HSIOTH!

- IpsAMUE a00 eMIipUYHUIA aHaJi3 1 CHHTE3;

- 3BOPOTHHI 200 eJIeMEHTApHO-TCOPSTHUHNN aHaI3 1 CHHTE3;

- CTPYKTYpHO-T€HETUIHHH aHANi3 1 CHHTES.

IHpsamui abo emnipuynuii ananiz i cuwmes 3aCTOCOBYIOThCS Ha
cTafgii TOBEpPXHEBOTO O3HallomieHHS 3 oO0'ektom. [Ipu 1pOMy
3MIACHIOIOTECS BHOKPEMIICHHS YacTHH O0'€KTa, BHSIBIEHHS HOTO
BJIACTHBOCTEH, HAUIPOCTIlIi BUMIpIOBaHHS, (hiKcallis JaHUX, IO JISKATh
Ha MOBEPXHI 3arajJbHOTO.

36opomuuii abo enemenmapHo-meopemuyHull aHANI3 1 CHHTE3
BHKOPHUCTOBYIOTHCS [T TOCATHEHHSI MOMEHTIB CYTHOCTI SIBUIIIA. AHAI3
1 cMHTE3 TYT 0a3yIOThCS Ha JISIKUX TEOPETUYHMX MiIpKYBaHHSIX, Y SIKOCTI
SKMX MOXYTh BHCTYHAaTH MPUITYLIEHHS PO MPUIMHHO-HACIIAKOBUHI
3B'SI30K PI3HMX SBUIIL, TPO JIit0 AKOi-HeOy b 3aKOHOMIPHOCTI.

CmpykmypHo-cenemuynuii  auwaniz i cuHme3  JTO3BOJSIOTH
HaHOLIBII TTMOOKO MPOHWKHYTH B CYTHICTH 00'ekta. TyT imyTh nmami
MIPUITYIIEHHS PO NESAKUA NTPUIMHHO-HACTIAKOBUHA 3B's30k. Llelt BuA
aHamizy W CHHTe3y BHMAara€ BUYWICHOBYBAaHHS B CKJIAJHOMY SIBHILI
TaKHX CJIEMEHTIB, TAKUX JIAHOK, SIK1 MPEJICTABIISIFOTh caMe TOJIOBHE, caMe
LEHTpaJbHEe B HHUX, iX "KITHHKK", "sApo", MO poOUTH BHUPIMIAIBEHUN
BILJTUB HA BCI 1HIII CTOPOHH CYTHOCTI 00'€KTA.

[Mousittst ananocia (rp., analogia - BiAMOBIAHICTH), y OLIbII
IIUPOKOMY 3HAu€HHI, BXHUBAETbCA SK TMOAIOHICTh, BIIOBIIHICTB,
mo100a MpeIMETIB i SBUIII.

[lisHaBajibHE 3HAYCHHS aHAJIOTII OOYMOBIIIOETHCS THM, [0 BOHA
BUCTYIIa€ OJIHUM 3 AKTUBHHX METOJIB JIOCITIKCHHS TNEPEeBAXKHO Ha
MOYaTKOBOMY €Tarll Mpoecy Mi3HaHHS.

[lepmmM KpOKOM y BUCHOBKAX 3a aHAJOTI€IO € MOPiBHAHHA. BoHO
JIO3BOJISIE TIPY TIOPIBHSIHHI TPEJIMETIB BUSBUTH XapakKTep CHUILHOCTI i
PO3XO0KEHHSI MK HUMH.

Haymi BigoMo 4YuManmo BiIKPHUTTIB 1 TEXHIYHHUX BHUHAXOIIB,
JOCTIDKEHHS SIKMX TOYMHaIocs 3 aHaymorid. Hampukman, momiOHICTH
MiX SBHIIaMH B EJIEKTPUYHIM MamuHi W OJNHMCKAaBKOIO TPHUBEIH



@pankiriHa 10 BHHAXOAYy TPOMOBiABOLY. THCS4Yi pedOBHH CTBOpPEHI
XiMiKaM¥ 3a aHaJIOTI€r0 1X i3 MPUPOJHIMH CITOTyKaMH.

AHanoris € 3aco00M KOHKpeTH3alii ITyMKH. 3MICT aHaJorii
MOJIATa€ B TiM, MO0 3HAXOJUTH HEBIJOMI O3HAKU, OMHMPAIOYNCH Ha
paHim npuadaHi 3HAHHS O iHIIOMY, TIOJIOHOMY 3 HHM IpeaMeTi abo
SIBUII, TIEPECHOCUTH 1H(OPMAIIiI0 Bil OJHOTO IpeIMeTa Ha iHIINH Ha
OCHOBI JEJKOI0 CIIBBIIHOIIEHHS MK HUMH.

3aeXHO BiJ XapakTepy nepeHeceHHs iH(GopMallii po3pi3HAIOTHCS
THTN aHAJIOTIH:

- Kay3aJbHa aHAIOTisl, y SKIH aHAJIOTIYHUMH BHUSBISIOTHCS
SIBUIIA, TOPOPKYBaHI OJHAKOBUMHU PUYHMHAMU;

- QyHKIIIOHATEHO-CTPYKTYpHA aHAJOTIs, Yy SAKIH CTPYKTypH
CHCTEM OTOTOKHIOIOTHCSI HA OCHOBI TOTOKHOCTI IXHIX (DYHKIIIH;

- CTpYKTypHO-QYHKIIIOHAJbHA AaHaJoris, Yy SKid, HaBOaKH,
(hyHKIIIT OTOTOKHIOFOTHCS HA OCHOBI TOTOXHOCTI CTPYKTYPH.

BucHoBKH, 3poOneHi 3a aHanori€ro, HOCATH IMOBIPHICHHMA
xapaktep. IMOBipHe 3HaHHS Mae YUCIICHHI rpajalii, MOYWHAIYM Bij
MaJOWMOBIPHUX, HEHAJIMHAX 3HAHB 1 KIHUYAIOYH PiBHEM, IO MEXYE i3
JIOCTOBIPHAMH 3HAHHSIMH.

[ligBuIIeHHs: KIMOBIPHOCTI BUCHOBKIB 32 aHAJIOTI€I0 3AJICKHUTh BiJI
KUTBKOCTI PO3MIISIHYTUX TOAIOHMX O3HAK Y MOPIBHIOBAHHMX SIBUII 1 Bij
CTYIIEHS ICTOTHOCTI ITX O3HAaK.

Bapto BpaxoByBaTM OJIHY JOCHTh ICTOTHY OOCTaBHHY. YuMm
Oinpie MOAIOHOCTI MiIX TIOPIBHIOBAHUMH TIpEIMETaMH, THM MEHIIIe
€BPUCTUYHA IIHHICTh aHajorii. Y Teopii MOJENIOBAHHS, HANPUKIA,
MIPUIHATO BBAXXATH, IO 3aHA/ATO BiIJalieHa MOJAENh MOXE BBECTH B
OMaHy, a 3aHaATO "ToyHa" BTpayae CBOE 3HAYEHHS, CTAE MAPHOIO.

Jlo MeTony aHayorii OJIM3bKUK IHIIMH METOJ - eKCMPAnOIAYis.
Excmpanonayia - 1e TOMIMPEeHHS BUCHOBKIB, OTpUMaHUX 3i
CIOCTEPEIKEHHS HaJl OJHIEI0 YACTUHOIO SIBHUINA, HA 1HIITY HOTr0 YaCTHHY.

Inoykyis 11 0edykyis. Y IucepTalliiHuX JOCTIIKSHHIX 1HAYKII i
JEAYKIlis PiJTKO MO3HAYAIOTHCS K METOAM JOCHIDKCHHS, MaOyThb TOMY,
10 X BBAXKAIOTh 3BHYATHIMHU BUJAMH BHCHOBKY.

InOyKyis - e crocid MipKyBaHHS BiJl OUTBII MPUBATHUX CY/KEHBb
70 OiNbII 3arajJbHOTO CY/KEHHS, YCTAHOBJICHHS 3arallbHUX MpaBWi 1
3aKOHIB Ha MiAcTaBli BUBUEHHS OKpeMux ¢akTiB i sBum. Bona
MMOYMHAETHCS 3 HArpOMajpPKEHHS 3HaHb MPO SKHAWOIIbIIE YHCIO B
JICUOMY OJHOPITHMX NPEJAMETIB ¥ SBHIN. Y3arajibHIOYM MOII0HI



(haxTH, JIIOIMHA POOUTH TBEPHKEHHS PO TMPUHAIICKHOCTI TaHOI 03HAKH
BCIM TmpeaMeTraM, IO BXOOITh y JdaHWK Kkiac. Hampuxman,
y3arajgpHIOIOYHM, IO Mifb, 3aJli30, OJIOBO, Cpi0JIO ¥ iHII MeTamu
MPOBOJATH CIIEKTPUKY, 3'SBISETHCS BUCHOBOK IPO TE, IO BC1 METaH
€JICKTPOITPOBIAHi.

edyxyis - e cnoci® MipKyBaHHS Bif 3arajlbHOTO CY/DKEHHS [0
MPUBATHOTO Cy/KEHHS, Mi3HAHHS OKpPEeMHUX (aKTiB U SIBHIL HA MiICTaBi
3HAHHS 3aTTBbHUX 3aKOHIB 1 TIPaBHIL.

[puxman 0e0yKMuUHo20  YMOBUBOODY:. "Bci MeTaln
eNeKTPOIPOBOHI. 3aI1i30 - Metan. OTxe, 3aJ1i30 eNEeKTPONPOBiIHE".

PizHums MK IHAYKIIED W JSAYKIIE B  HPOTHIICKHIN
CIPSIMOBAHOCTI XOAYy MYMKH. Y3arajdbHIOIOYH EMIIpUYHHNA MaTepiad,
0 HAaKOMJIEHO, IHAYKIiSA TIArOTOBISIE TIPYHT JJsl BUCYBaHHS
NPUIYLIEHh MPO TMPUYUHY JOCTIDKYBAHHUX SIBUIN, a JEAYKIIis,
TEOPETUYHO OOTPYHTOBYIOUM OTPHMaHI IHAYKTHBHUM IIISIXOM
BHCHOBKH, 3MEHIIy€ IXHIA TIMOTETUYHWUH XapakTep i MEepEeTBOPIOE B
JIOCTOBIPHE 3HAHHS.

Pospizusitore noswy 1 uenosny iHgykmiro. lloBHa iHAyKIiA
NOJNATaeE B PO3MIAAI KOXKHOTO BHIIQJIKY, KOKHOTO TIPEIMETY, IO
BXOJIMTh B KJIAC SIBHI, 1 OCKIJIBKM OKPEMHUX BHIAJKIB 03y,
y3araJlbHEHHS POOWMTHCS Ha OCHOBI BHBUYCHHS THIIOBHUX BHIIAJIKiB.
HemnoBna iHAgyKIis Mae Mmicie, KOJIM BHCHOBOK TIPO KJIaC TPEIMETIB
POOUTHCS BUXOJISUU 3 PO3TIISAY JIUIIIE ACSIKUX MPEIMETIB JaHOTO KIIacy.
B 1npoMy BHIIQJIKy aHAIi3YIOThCA IX CYTTEBI O3HAKH, 3B'I3KH 1 TOMY
noniOHe. HemoBHa iHAYKIIS Mae MIMPOKE 3aCTOCYBAaHHA, alle BOHA HE
J1a€ TOCTOBIPHOTO BUCHOBKY.

Jenykiis BBaKaeTbCcs HAWKOPOTIIMM WIISXOM A0 Ii3HAHHS, Y
uboMy ii XapakTepHa TepeBara. li CTpyKTypa CKJIaaeThCs i3 TPhOX
CY/IKCHB!

- 3araJIbHOTO MOJIOKEHHS, IMEHOBAHOTO BEIMKOIO IMMOCHUIIKOIO;

- IOB'A3aHOTO 3 HHUM CYJDKCHHS, II0 NPU3BOJUTH JO HOro
3aCTOCYBaHHS 1 BIJOMOTO 32 Ha3BOIO MaJlOi TIOCHJIKY;

- BUCHOBKY.

A60ykyis - criocid MipKyBaHHS BiJl HasIBHUX JAHWUX JIO TilIOTE3H,
IO TOSCHIOE a00 OWIHIOE iX Kpallle, HiX ajJbTePHATHBHI rinore3n. €
iHIIMH BapiaHT BM3HAYEHHS: aOO0yYKyis - 1€ MIPKyBaHHA, IIO
3MIACHIOEThCS Ha MijacTaBi iH(oOpMalii, mo onucye nesHi (aktu ado
JIaHi i TIPUBOIUTH JIO TIIOTE3H.



Ha mepmmii mornsm Moke 3maTuics, MO aOayKIlish HIYUM He
BIJIPI3HSAETHCS BiJl 1HIYKIil, y fAKiii BHCHOBOK POOWTHCA HA OCHOBI
y3aralbHeHUX (AaKTiB 1 TOMY TakOX Mae€ XapakTep TimoTe3u. Aje 1e
4iCcTO (hopMalIbHA MOIIOHICTh. 3BHUaiiHa IHIIYKIisl IPOCTO TIEPEPAXOBYE
¢daxkTH, MmO MarOTh IEAKy 3arajbHy O3HAaKy, aje He MOSCHIOE IX.
AOnyKTHBHE  MIpKyBaHHS  INMHPOKO  BHUKOPHCTOBYETBCS W Yy
MOBCAKIEHHOMY MHCIICHHI, Y BCIX BHUNAJgKaX, KON JIOBOAUTHCS
3Bepratucs a0 Trimorte3. Komm mikap cTaBUTh [iarHO3 Ha OCHOBI
CUMITOMIB 3aXBOPIOBAaHHS BiH, BJIACHE KaXKy4d, pPOOUTH aOJyKTHUBHE
YMOBHCHOBOK, TOOTO pO3IJISNAI0YM CHMITOMH SIK B3a€MO3AJICKHY
cucreMy (hakTiB, BiH HAMaraeTbcs 3HAUTH M MOSICHEHHS 32 JI0TIOMOTOI0
IiarHo3y TiependadyBaHOi XBOpoOW. MokHa CcKa3aTh W Tak, IO
CHUMIITOMH BHCTYNAaIOTh SIK O€3MOoCcepeHhO CIOCTEPEkKyBaHi (HakTH,
HACITiAKH, a XBOPO0a - sIK iXHA NIPUYMHA.

Buxopucranasa abaykmii B HayIli Mae, Ha JYMKY BYCHHX, OUTBII
CKJIQIHUH XapakTep, TOMY IIO B Hiil:

-y SIKOCTI TIOCHJIKH MJIsi BUCHOBKY MOXYTh BHUCTYNATH SIK
eMIipru4Hi (aKTH, TaK i 3aCHOBaHI Ha HUX y3araJlbHEHHA ¥ eMIpUYHI
rifnoTesy;

- piBeHb TMOsICHEHHS (aKTiB 3pocTae B Mipy TMeEpexoay Bix
EeMITIpUYHUX TiNoTe3 10 TeopeTnuHux. Hampukian, rinore3a Keruepa
npo pyx IulaHeT Oyja 3acHOBaHA Ha PETEIbHUX CIIOCTEPEKEHHSX 1
3MiHaxX pyxiB TuaHeTh Mapc, BHKOHaHWX Tuxo bpasi (maTchkum
actpoHoMoM). ToMy BOHa 3MOTJIa TIOSICHATH €NNTHYHY OpOITYy ¥ iHII
3aKOHOMIpHOCTI pyXy IaHeT COHAYHOT CHCTEMHU.

AIbTepHAaTHBHOIO BBa)KaJlacsi HAWMOIMIMPEHIIIa TioTe3a mpo pyx
IUTaHeT TI0 KPYyroBii opOiTi, Xoua Jormyckanucs i iHmi gopmu (oBad,
OBOi ).

AOIyKINiST BBOXKAETHCSA NESSIKUMH BITYM3HSIHAMH 1 3aKOPIOHHUMH
aBTOpaMHU YHiBEPCATLHOIO JIOTTYHOK) CXEMOIO TMONIYKY MOSICHIOBAJIbHUX
rifoTe3 1 rojioBHA BIAMIHHICTH aOAYyKINi BiJ| TaKUX TPaAUIIHHUX (OpM
YMOBHBOJIB, SIK 1HOYKLiS W AeAyKUis, BOHU OavaTh y ii opieHTamii Ha
MOSICHEHHA J1OCHiuKyBaHUX (akTiB. Came BHSBICHHS HOBHUX (DaKTiB
3MYIIY€ B TMOBCSKACHHOMY XHTTI POOMTH TPUMYIICHHS, a B HayIi -
O17TbII OOTPYHTOBAHI MNOTE3H, SIKi MOSCHIOIOTH 11 (PaKTu.

Ha BigMiHy Bil TpaAMIIIfHOTO MOTJISAY, IO PO3TISAAE 1HIYKIIIIO
SK BHCHOBOK BIiJi 4YacTKOBOro jo0 3araibHoro, Ilipc Yapns3
(amepikaHchkuii  ¢inocod, JOriK, MareMaTHK 1 PHPOIO3HABEIb)



BH3HAYAB ii AK JIOTIYHY OTEpaIlito miATBepKEHHS TIMoTe3, Mo 30IMKye
HOT0 TOYKY 30pY 13 CY4aCHOIO iHIYKTHBHOIO (IMOBIpHICHOO) JIOTIiKOO.

B a0aykTuBHOMY BHCHOBKY NEAYKLisl W IHOYKLisS BHCTYNAIOThH
CHIBHO, TOOTO ACMYKINisl CIYXKUTh JUIsi BUBOAY HACITIJAKIB 3 TilOTE3H,
3alpoTOHOBAaHOT JUIA TIOSCHEHHS HOBHX (akTiB, a IHIYKISA -
MiATBEPDKYE ab0 CIPOCTOBYE IO TIMOTE3y W THM CaMUM KOPEKTYe Ti.
3BiAcu cTae OYEBHOHHMM, IO aOAyKUis SBIs€ COOOI0 MpOIeC, Y XOAi
SIKOTO BiTOYBa€eThCsI MOAMDIKAILSA i KOPEKIIis TimoTes.

Mooentosannss - 0COOMMBUN 1 NOCHTH YHIBEPCAIBHUN METOJ
HayKOBOTO ITi3HAHHS, 110 NPUITyCKa€ BHUBYCHHS 00'ekTa (OpHUTiHANY)
IUISXOM CTBOPEHHS W JTOCIIKEHHS Horo Kormii (Mojeni), o 3aMiliae
OpHTIHAJ 3 MIEBHUX CTOPIH, IO IIKABIATH AOCTIIHUKA. MoaemoBanHs -
1Ie METOJ] CTBOPEHHS ¥ TOCIIHKEHHS MOICII.

Busnauenus "Mojens" Mae qeKUIbKA 3HAYEHb.

Mooens (b. modffle, i. modello): 1) 3pasok; 2) BiaxTBOpeHHS
mpeaMeTa B 3MeHIIEHOMY a0o 30UTBbIIEHOMY BUTISAL; 3) TpenaMeT
BUHAXOJy B MHCTENTBI, HATYPIIMK, HATYPHHUII, IO MO3YIOTH IEpes
XYIOXHHUKOM; 4) y JHMBapHIA CIpaBi - 3pa30K TOTO MpeaMeTa, SKUH
MOTpiOHO BiWIHMTH; S5) TEOMETpPUYHE KPECIHeHHs, IO A€ HAOYHE
YSIBIICHHS TIPO SIKUH-HEOYAb (i3n4HUI 00'eKT ab0 Tporiec.

VY mporieci misHaHHS MOJE/Ib BUCTYIIAE, HACAMITEPE]I, K JDKEPEIIO
iHpopMaLii npo opuriHai i ciy>kuTh 3acoOoM ii ¢ikcanii. OgHak He
cimiji GauyuTH CYTHICTH MOJIEN y 11 HOJIOHOCTI 3 opuriHanom. Mojeni -
IIe TaKi aHAJIOTH, M0 CYTTEBO TMOIOHI OpPHUriHANY, a BIAMIHHOCTI HE
CYTTEBI BIATIOBITHO YMOB KOHKPETHOI Mi3HABAIBLHOT 3a/1a4i.

HayxoBa mMozens - 1ie moJyMKH TpeacTaBieHa abo MaTepialbHO
peamizoBaHa  cuUCTeMa, IO  aJEKBaTHO  BijioOpaxkae  mpeaMeT
JOCHIKEHHS 1 3MaTHa 3aMIIaTH HOro HACTUIBKH, I[0 BUBYEHHS MOZE]
JIO3BOJISIE OIEP KYBATH HOBY iH(OpPMAIIitO ITPO 00'EKT.

MojenbHe JOCTIKEHHSI Ma€ HACTYIHY CTPYKTYpY: IOCTAaHOBKA
3aja4i; CTBOpeHHs a0o BuUOIp Mopeni; JOCTIDKEHHS MOJENI;
MepeHEeCeHHs 3HaHHS 3 MOJIEJIi HA OpUTiHAIL.

3a JOMOMOTOI MOJENeH MOXYTh IOCHIKYBaTUCS OyIb-sKi
00'eKTH. AJle MPHUHIUIIOBA HEMOBHOTA, (parMeHTapHICTh MOJIENEH He
JI03BOJISIE OJIEPXKYBAaTH LIJIKOBUTOTO 3HAaHHS Mpo opuriHai. Timeku B
CHONyYeHHI 3 IHIIMMH METOJAMH TMi3HAHHS W Yy CHOJydYeHHI 3
0e3nocepeIHiM JIOCITIDKEHHSAM OPHUTiHAIY METOJ MOJCIIOBAHHS MOXE
OyTH TUTLTHUM.



l'omoBHa TmepeBara MOZCTIOBAHHS - IIUNICHICTh ITOJAHHS
iHdopmarrii.

BrnacHe kaxyuu MOJIENIOBaHHS CIYKUTh TPHOM LIJISIM:

egpucmuunii - Uid kiaacugikamii, Mo3HAYEHHs, 3HAXOKEHHS
HOBHUX 3aKOHIB, MOOY/IOBM HOBWUX TEOpid W iHTepmperamii OTpUMaHHUX
TaHUX;

004UCI08ANbHIN - U BUPILICHHS! O0YHCITIOBAILBHUX MpoOiIeM 3a
JIOTIOMOT'OF0 MOJICTICH;

eKCNepUMeHmMAanbHiti - JUISl BUPIMICHHS MPOOJIEMH EMITiPUIHO1
nepeBipku (Bepudikallii) TinoTe3u 3a JTOMOMOTOK ONEPYBaHHS 3 THMH
a00 1HIIUMH MOJEIISIMH.

B ocranni poku po3mmpuBcs cekTp (Gopm, M0 BiTHOCATHCS IO
MOJICJTIOBaHHSI: CXEMH, KpECIIeHHS, KOPOTKi OMHUCH (CXeMa - KOHCTIEKTH),
MaTeMaTH4yHi GopMysH, MaTpHili, CAMBOJIH, Tpadu i T. .

Icmopuunuti 1 noeiumuti  MemoOou  HAyKOBOTO  Ti3HAHHS
BUKOPHCTOBYIOTBCS TIIBKM TaM, 1€ TaK 4YH IHAKIOIe MpeIMeTOM
JOCITIDKEHHSI CTae icTopist 00'ekTa.

Jloziunuii memoo 0ocnioxcerHs TICHO TIOB'SI3aHUM 3 ICTOPUYIHAM, 1
BiH BH3HAYAa€ThCA SIK METOJ BIATBOPEHHS, PEKOHCTPYIOBaHHSI B
MUCJICHHI, CBIIOMOCTI CKJIQJIHOTO 00'€KTa, 10 pO3BUBAETHCs (abo, 1110
pasBuBasiocs) y <¢opmi icropuyHoi Teopii. IS 1BOro MOXYTh
BUKOPHCTOBYBATHCS HAWPI3HOMAHITHIII Ti3HaBalbHI omepamii ¥
Meronu. Ha BigMiHy BiJl ICTOPUYHOTO METOAY, MpPH JIOTIYHOMY
JOCHIPKeHHI 00'€eKTa JOCHIAHUK BiJIBOJNIKAETHCS, a0CTParyeThcs Bij
BCiX ICTOPMYHMX BUNAJKiB, OKpeMHUX (akTiB, 3ur3arie, i 3 icropii
BHOKPEMITIOETHCS CaMe TOJIOBHE, BU3HAYalIbHE, ICTOTHE.

1.4. MeToaoJioriuHi miAxoaum B HAYKOBOMY J0CJTiTzKeHHI

PosrasHemMo OUIBIN JETaJBHO JBa METOAOJIOTIYHI MAXOIH, SK
HaHOUIBII aKTyaJbHI JUI1 HAYKOBO-TEXHIYHUX JOCIIDKEHb - I
CUCTEMHO-CTPYKTYpHUH 1 cuHepretnyani miaxin. Ll miaxoau B octanHi
POKH CTalld TPEIMETOM TEOPETHYHOTO OCMHCICHHS BITYM3HSAHUX 1
3aKOPJAOHHUX YUCHHX.

1.4.1. CucteMHO-CTPYKTYPHUH MigXif

Y cydacHMX yMOBax y Haylll 1 TMpaKTUI[ BCe 4YacTille
BUKOPUCTOBYIOTh ~ CHCTEMHHWI  miaxin. BiH  TpyHTyeThcs  Ha
JOCIIPKEHHAX 13 3arajibHOI Teopii cucTeM, MPOBEIECHHUX LI Ha MOYATKY
XX cromittst A.l. beprowm, JI. bepranandi, H. Binepom, K. boynainrom



Ta iH. Lli mocmimKeHHS TMOCTYXHJINM HAayKOBOIO OCHOBOIO Ui POOIT B
oOmacTi O10JIOTIYHUX, COLIAIHHO-NOMITUYHUX, TEXHIYHHX Ta IHIIHUX
Hayk. KpiM Toro 3aBasiku iM TepMiH "CUCTEeMHUH MiAXiA", 0 SBISIETHCSI
B IIeii Yac qy»Ke NOLINPEHUM, YBIHILIOB y HAYKOBUH Y)KUTOK.

CucteMHMH NIOXIX € OJHHM 3 BaXJIMBHUX MEXaHI3MiB, IO
3a0e3MedyIoTh iHTerpalifo HAyKOBUX 3HAHb.

[TonsTTs "cucrema" mMae psij BUBHAYCHB:

- CYKYTIHICTh (KOMILIEKC) €TIEMEHTIB, [0 BCTYIAIOTh y B3aEMOJIII0
(JI. bepranandi);

- CYKYIIHICTb €JIEMEHTIB, MK SKHMH € BITHOCHHH O0'€KTIB 1 IXHIX
BiactuBocteit (A. Xoi Ta iH.);

- CYKyNHICT, ~ MaTepianbHUX  abo  ifgeambHUX  OO0'€KTIB,
B3a€MO3B'S30K 1 B3aeMOJis SKHUX NPUBOIUTH IO BUHUKHEHHS HOBUX
IHTErpOBaHUX BIACTUBOCTEH CHUCTEMH, SIKi BIICYTHI B CKIIQJOBHX ii
o0'extiB (B.I'. Adanacbes).

CTpyKTypOrO CHCTEMH HAa3WBAaIOTh 3B'SI30K 1 B3aEMOiI0 MiX i
CJIEMEHTaMHM, 3aB/SKH SIKUM BUHHKAIOTh HOBI IHTETPOBaHI BIACTHUBOCTI
cuctemu, BiACcyTHI y ii ememeHnTiB. [1lo0 mimkpecnutu BiAMIHHICTH
3HOBY BHWHHKAIOYHX BJIACTHBOCTEH BiJ BIACTHBOCTEH Ii €JIEMEHTIB,
y4eHI Ha3UBAIOTh X emepodcenmuumu (emepoxcenmuicms — 1€ SIKiCTh,
BJIACTUBOCTI CHCTEMH, KOXKHA 3 SIKHX HE BJACTHBA ii eleMeHTaM, a
BUHHWKAIOTh BOHU 3aBJSKU 00'€THAHHIO ITUX €JIEMEHTIB B €MHY, IIUTICHY
CHUCTEMY) BIIACTUBOCTSIMHU.

KoxHa cucrema B peajibHOMY CBITI B3a€EMOJIE 3 HABKOJIMIIHIM
Cepe/IOBUILEM - TUIaMM, SBUILAMM, HOIISIMM, SIKI TEBHUM UYHWHOM
BIUIMBAIOTh HA IPOLIECH, 110 MPOTIKAIOTh y Hill.

CHCTEMOIO 1 CTPYKTYPOIO BOJIOAIOTh 1 OKpeMi KOHIIETIIii, i Teopii
B Oynmp-skiii Haymi. SIK CTPYKTypHI eJleMeHTH Teopili BHCTYHarOTh
MOHATTSI, 3aKOHH, y3araJbHEHHs, T10oTe3H, GakTu.

CTpyKTyporo Teopii € JIOTYHHIA B3a€EMO3B'SI30K, 1110 ICHYE MiX 11
MOHSATTSIMU ¥ CYJPKEHHSIMH.

[Ipupoxy, CTpyKTypy 1 BIACTUBOCTI CUCTEM MOXKHA IIPEJCTABUTH
HACTYITHUM YHHOM:

- npupooa i cymmicms cucmem

OpupoAHi abo ImTy4dHi, 3akpuTi abo BigKpuTi, abcTpakTHi
(HampukJan, MOHATTS) a00 KOHKpeTHI (xoua O nBa ixHI eneMeHTH -
00'ekTHn), cTaTU4HI (HE3MIHHICTH BJIACTHBOCTEH y 4aci) abo JTUHAMIYHI,
06e3 opyaum abo TeHTpai30BaHi, CyMaTHBHI (yIOPSAKOBaHICTb,



MOCIIOBHICTh YOT0-HeOYAb) a00 aKTHBHI (B3a€EMOJIS K MIHIMYM JBOX
KOMITOHEHTIB);

- NPUSHAYEHHA CUCIEM

MeTa 1 JOLiNBHICTH (IO YOro MparHe), 3aBJaHHS sIKI MOTPIOHO
po3B's3yBartu (110 mepedopioe, ycyBae), GyHKIIT (A1 90T0 MpU3HAYEHA),
(yHKIIIOHYBaHHS, PO3BUTOK 1 CaMOPO3BHUTOK (AK TOBHHHA [IATH 1
3MIHIOBaTHCH);

- cmpykmypa (opeanizayis) cucmem

o0'ekti  (cyO'ekTH), dYacTHUHHM abO KOMIIOHEHTH, aTpuOyTH
(BmacTUBOCTI CKJIaMOBUX 1i OO0'€KTIB), BIJHOCMHM aboO B3aeMOIii
(MO€ENHYIOTh CUCTEMY B IIiJI€), HASBHICTh JBOX 1 OLJbIle BHIIB 3B'SI3KY
(mpssiMuit 1 3BOpOTHMIA 3B'A30K), HAABHICTH PIBHIB i€papXii 1 iepapxis
PiBHIB;

- 8naAcCmMuUBoCcmi (AKOCMI, OCHOBHI XapaKmepucmux) cucmem

HOITICHICT  (CYMaTHBHICTh ~ IDTIOC  B3a€MO3YMOBIICHICTB),
CyMiCHICTh a00 HECYMICHICTh i3 IHIIMMH CHCTEMaMH, CTaOiIbHICTH
(cTiliKiCTh 3BOPOTHOTO 3B'A3KY), ajantaimis (IPUCTOCYBaHHA [0
HaBKOJIMIITHBOTO CEPEIOBUINA, PEaKIlis Ha HABKOJIHIITHE CePeOBUIIE 1 il
BIUIMB), HABYaHHS, 3[aTHICTh JO BIOCKOHATIOBAHHS, CBOJIOILS
(MIHJIUBICTB Y 4Yaci).

CyuacHe TIpUpPO03HABCTBO PO3PI3HSE MPOCTI M CKJIaJIHI CUCTEMHU.
[Ipumipom, Teopis BiTHOCHOCTi, IO BHBYAE YHiBepCalbHI (Hi3WuHI
3aKOHOMIPHOCTI, BJIaCTHBI JUIS BChOro BcecBiTy, 1 KBaHTOBa MeXaHIKa,
0 BMBYAE 3aKOHM MIKPOCBITY - 1 Ta W iHII, XO4a ¥ HeJerki s
PO3YMIHHSI amMaTopam, BC€ K TaKd BBAKAIOTHCS MPOCTHMHU CHCTEMaMHU.
[IpoctiMu B TOMy PO3yMiHHI, II0 B HUX BXOJIUTb HEBEIUKE YHUCIIO
3MiHHUX (€JIE€MEHTiB), i TOMY B3a€EMHHH MK HHMH MiJJAIOThCS
MaTeMaTH4HIi 00poOIli 1 BCTAHOBJICHHIO YHIBEPCAIBHUX 3aKOHIB.

CknazHi CHUCTEMH CKJIaJaloTbcs 3 BEJIMKOIO YHMCIAa 3MIHHHX
(emleMeHTIB) 1, BIAMOBIHO 3 BEJIMKOI KUIBKOCTI 3B'SI3KIB MK HUMH. YuM
OlpIIa KUTBKICTh 3B'S3KIB, TUM CYTYXHIIE MiJJAETHCS TMPEIMET
JOCHI/DKEHHSI JOCSTHEHHIO KIHIIEBOTO PE3yJbTaTy - BCTAHOBJICHHIO
3aKOHOMIpHOCTEH (QyHKIIOHYBaHHS aHOTO 00'€KTY.

TpyaHoIll BUBYEHHS CKJIAJHUX CHCTEM IOB'S3aHi 1 3 THM, IO,
YUM CKJQJHIIIO € CHCTEeMa, TUM OiJbllle BOHA Ma€ eMEpKEHTHUX
BJIACTUBOCTEH, TOOTO, K BiJA3HAYAJIIOCS BUILE, BIACTUBOCTEH, SKHX
HEMAIOTh 11 YaCTHHM 1 5IKi € IPOSIBOM €(PEeKTY IITICHOCTI CUCTEMHU.

Taki ckiagHi CUCTEMH BHBYAIOTHCS, HAMPHUKJIA, METEOPOJIOTIEI0



- HayKOIO TPO KIIIMAaTHIHI TIPOIIECH.

IMogim cmcteM Ha  TpocTi 1 CKIAgHI  BBAKAETHCA
(dbyHIaMEHTaIbHUM y TpUpo03HaBCTBI. Cepesl BCiX CKIaIHUX CHUCTEM
HaOIBLINIA IHTepeC NPEACTAaBISIOTH CUCTEMH 31 3BOPOTHUM 3B'SI3KOM.

Jeski BYEeHI BBaXKAIOTH 3a HEOOXITHE PO3PIHATH CYMATHBHY
cucremy 1 aktuBHy (B.IL. CimonoB). Ilix cymMaTHBHOIO CHCTEMOIO
PO3YMI€TBCSL BHOPSAKOBaHE PO3TAallyBaHHS YOro-HeOyab Yy MeEBHIH
MOCIIZOBHOCTI. Y TakuX CHUCTeMaxX NIpH JOMOBHEHHI a00 BHIIy4YEeHHI
OKpEeMHUX eJIeMEHTIB Hi cama CHCTeMa B IJIOMY, Hi ii KOMIIOHEHTH HE
3a3HAIOTh CEPHO3HMX 3MiH, HANPHKIAA, CUCTEMATHUYHUN KHWKKOBHUH
KaTaJjor, CJIOBHUKH, TOBIIHUKH 1 T.1I.

[lig akTUBHOIO CHCTEMOIO PO3YMI€ThCA TaKa CHUCTEMa, CYTHICTh
SIKOi XapakTepU3YEThCsS B TaKOMY BHU3HAUEHHI - CYKYITHICTH OO'€KTIB,
B3a€EMOJIiSl SIKUX CHpUSE TMOsIBI HOBUX IHTETPAIBbHUX SIKOCTEH, HE
BJIACTUBUX OKPEMHUM KOMIIOHEHTaM, 110 YTBOPIOIOTH CUCTEMY.

CucremMa BBaXKAa€ThCA BIIKPUTOIO, SIKIIO BOHA OOMIHIOETHCS 3
HaBKOJIMIIHIM CEPEZOBHUIIEM PEUOBHHOI0, eHepTieto abo iHdopmariero, i
HaBIAaKH, 3aKPUTOIO, SIKIIO A0 Hel He HaOXOOUTh 1 3 Hel He BUAIISIETHCS
eHeprist B Oymp-skiii dopmi: y dopmi iHbopMmarii, Termna, Qi3uIHAX
MaTepiajiB i T.1., 1, 0TXKE, KOMIIOHEHTH ii He 3MIHIOIOThCSI.

Bci  mpupomHi  cMCTEMH  BBaXarOThCSA — 3aKpUTHMHU. BoHHM
MiJIATal0Th TITBKA TPUPOAHUM OO'€KTUBHUM 3aKOHaM, a IITYYHI -
BIJKPUTUMH, TOOTO B HUX JiIOTh 1 CYO'€KTHBHI 3aKOHH, NMPHHIIUIIH,
MpaBMIIa, YCTAHOBIICHI CaMOIO JIFOJIHHOIO.

TakuMm YMHOM, OCHOBHMMH NPUHIUIIAMH CUCTEMHOTO HiIX0AY 10
JIOCJIIKEHHH €;

- MIX11 0 JIOCiKYBaHOT POOJIeMH SIK 10 IIJIOT0 1 ySIBJICHHS,
110 BUTUTMBAIOThH 3BIJICH, TIPO CEPEIOBHILE CUCTEMHU 1 11 €JICMEHTIB;

- IOHATTS CUCTEMH KOHKPETU3YETHCS 4Yepe3 MOHATTA "3B'A3KHU";
cepel  pIi3HUX  THIIB  3B'I3KIB 0COOJIMBE  Miclie  3aiiMaloTh
CHUCTEMOYTBOPIOBAJIbHI 3B'SI3KH;

- CTIMKI 3B'SI3KM  YTBOPIOIOTb CTPYKTYpPY CHCTEMH, TOOTO
3a0e31euyIoTh ii BIIOPSIIKOBAHICTB; CHPSIMOBaHICTb i€l
BITOPSIIKOBAHOCTI XapaKTEPU3y€e OpraHi3allito CHCTEMHU;

- CTPYKTYpa, y CBOIO 4YEpry, MOXE XapaKTepu3yBaTHUCS SIK IO
TOPHU30HTANI (3B'SI3KM MK OAHOTUITHUMU KOMIIOHEHTAMH CHUCTEMH), TaK
1 IO BEpTHUKAJIi; BEPTUKAIbHA CTPYKTYpa MPUITYCKAE BHIUICHHS PI3HUX
PIBHIB CHCTEMH 1 HAsSBHICTh i€papXii X piBHIB;



- 3B'I30K MDK pPI3HUMHU PIBHAMH PEATI3yeThCS 32 TOMOMOTOIO
KepyBaHHS.

1.4.2. CuHepreTHUHUM iaxiz

[onsrTa "cuHepreTnka" BBeACHE B Y)KHTOK HAYKH HiIMEIbKAM
¢izukom I'. XakeHoM, a K caMOCTiiiHa HayKa CUHEpTeTHKa 3'IBUJIACS B
70-x pokax XX cTomiTTs. 3HaYHUH BHECOK Y PO3BUTOK CHHEPTeTHKH
BHic I. [Ipuroxmnii - 6embrificbKUil YIeHUH.

Jochimkyroun mporecu caMoopraHizamii B HEXHBIH 1 KHBiH
npuponi, I [Ipuroxwuii ymepuie CTBOpIOE€ 1 OOIPYHTOBYE HayKOBHI
amapar, 10 JIOBiB MOXIIMBICTh MPOTIKaHHS JaHUX MPOLEciB y Pi3nuHO
HeBpiBHOBaKeHUX cucteMax. [logambmni mocmimkeHHs B oOmacTi XiMmii i
OioJorii MiATBEpAMIN MPABOMIpPHICTh BUCYHYTHUX YYCHHUM IIOJIOKEHD 1
JO3BONIMIIHM  C(HOPMYITIOBATH TPUHIWIK, 3aBISKA SKUM MpOIEC, IO
MPOTiKa€e, MOKE MaTH 3/IaTHICTh IO CaMOOpTraHi3allii.

CuHepreTuka 3a OCTaHHI POKM BUHIILIA 32 paMKH ONHIET HAYKH 1
CTaja HaJA0aHHIM MDKIUCIMIDIIHAPHUX NOCIKeHb. BoHa cripsMoBaHa
Ha PO3KPUTTS YHIBEpCATBHUX MEXaHi3MiB CaMOOpraHizamii CKIaJHUX
CHCTEM, Y TOMY YHCII KOeHimusHux (KoeHimueéni — 1€ TIOB's3aHi 3i
CBiIOMiCTIO, 3 MUCTIEHHAM). KoHIIeNIIisl cHHEpreTHYHOTo GaueHHS CBITY
MpUBaOIIIOE CHOTOJHI BYEHUX 3 PI3HUX oOnacTeil 3HaHB: Qinocodii,
(izukm, Ximii, GioJorii, ICUX0Norii 1 T.A.

Po3riissHeMo 0COOIMBOCTI CHHEPTETUYHOTO ITiX0Y.

VY crucnoMy BU3HAUCHHI CHHEPTeTHKY TPaKTYIOTh SIK TEOPIko
camooprasizauii. ¥ OuiblI po3ropHYyTOMYy BH3HA4Y€HHI - 1I€ HayKa, L0
JOCII/DKY€E TPOLECH MHMOBUIBHOTO IIE€PEXOAY CKIaJHUX CHCTEM 3
MEHII  YIOPAJKOBAHOTO, HE pIBHOBAXHOTO CTaHy B  OuIbII
BIIOPSIIKOBAaHUM, IO PO3KPHBAE TaKi 3B'SI3KM MK €JIEMEHTAMH L€l
CHCTEMH, NP SKUX IXHS CyMapHa Jis B paMKax CUCTEMH IEPEBUILYE 110
CBOEMY e(eKTy MPOCTe NOJaBaHHSI CS(PEKTIB il KOXKHOIO eJIeMEHTa
OKpEMO.

[lo6 kpame 3po3yMiTH TEHE3WC CHHEPreTUKH, 3POOHUMO
HEBEIIMKUI eKCKYpC y KIACHYHy TePMOJMHAMIKY, O BHBYaIa B XIX
CTOJITTI MEXaHIYHY Jil0 TEIUIOTH, PO3TJISAal0Ud 3aKPUTI CUCTEMH, IO
NparHyTh 10 CTaHy piBHOBaru, ymnopsakoaHocti. B XX cromiTti
TEPMOJIMHAMIKA CTala BUBYATH BIJKPHUTI CUCTEMH B HEPIBHOBAKHHUX,
HEYNOPSIKOBaHUX cTaHax. llell HanmpsMOK y TepMOJHMHAMIII OJiepKaB
Ha3By '"cuHepreruka' (BiJl rpedy. sinergia -CHiBpOOITHHIITBO, CITiJIbHA



TUisT).

CuHepreTuka HaMmaraeTbCsl BIINOBICTUTH Ha 3allUTaHHS], SK
YTBOPWIIKCS BC1 TI MaKpOCHUCTEMH, Y SKUX MU XuBeMo. BoHa 3miHmIa
YSIBIICHHS MIPO CBIT, PO HAPOJKECHHS MaTepii, MOXOMKEHHS 1 €BOJIOLIIIO
Bcecsirty, 3emuti, )KUTTS Ha 3eMJTi, PO MIPUPOTY 1 EBOITFOLIIO JFOAMHH.

3 mormsAgy CHHEpPreTWKH, OaraToBapiaTWBHICTH, pO3MAITICTH
NUIAXIB, BUMAJIKOBICTh, HABITh XaOTUYHICTh (O€37a/1/1s), AIbTCPHATUBY €
KOHCTPYKTUBHUMH CKJIQJIOBUMH MEXaHi3MiB CaMOOpraHi3amii CKIaJHuX
cucreMm. KoHmenmiss  camoopramizamii  BUAIAE  yHIBepCalbHI
3aKOHOMIPHOCTI JJIsl BCiX SIBHIL, JI¢ NMPEBAJIOIOTh HEBPiBHOBAXKCHICTD,
HeNiHiHICTh (OaratoBapiaHTHICTB), (IyKTyamii (BHUMagKoBI 3MiHH,
BiaxwmieHHs) 1 Oidypkanii (Big jar. furcatus - posminenuit; nepenroMua
TOYKa B PO3BUTKY cucTemu). OONacTh CHHEPreTHUKH, TaKUM YHHOM,
OXOIUTIOE BCi SIBUINA, Yy SKUX SIKUM-HEOyIb o0pa3oM MpHCYTHI
acUMeTpisi, aHTHHOMII.

OO0'ekTaMy BUBYCHHS CHUHEPTeTHKH €. CKJIATHICTh 1 JMCHIIAIS
(YnopsimkoBaHi CTPYKTYpH), Xaoc 1 YHOPSIKOBaHICTb, CTIHKICTH 1
HEBPIBHOBAKEHICTh, (QUIyKTyallis 1 aTpaktopu (BIacHa TEHICHITiS
PO3BUTKY CHUCTeMH), OiypKarlis i Kepyrodi mapaMeTpH.

CuHepreTuka miATBEp/Kye BUCHOBOK TEOPil BIIHOCHOCTI PO Te,
IO €Hepris TBOPUTH OiNbII BUCOKI i TOHKI piBHI opranizamii. Bona
chopMyITIOBaa MPUHIIAIT CAMOPYXY B HeXUBiH npupoi. Mexani3m, mo
HEI0 TPOIIOHYEThCSI - 1€ CHOHTaHHA (QIyKTyalis, MOAis B TOYII
0idypkariii, eKCIOHEHTHUH MTPOIIeC A0 MEBHOTO MOMEHTY.

J1st KpaIoro OCMUCIIEHHSI, yYTOUHUMO MOHATTS (DIyKTyarii.

@Quykmyayia (Bim nmat. fluctuatia - xonuBaHHS) - BHUMAAKOBE
BiJIXWJICHHS BiJI pIBHOMIPHOTO PO3MOJiNY, HAPHUKIAA, MOJEKYNI Yy Ta3i
a0o pianHi, 0 BUHUKAE B PE3YJIbTATi TETIIOBOTO PYXY.

I3 cywdacHoi HaykoBOi TOUKHM 30py, HapoIUKeHHS Bcecity
BimOyBanocss uepe3 quiykryamito y Bakyymi. CydacHa KBaHTOBa
MeXaHiKka TpPUIYCKae, MO BaKyyM MOXe TPUXOIUTH B 30y DKEHHIA
cTaH", BHACIIJOK YOTO B HbOMY MOKE YTBOPUTHCSA IOJIE, & 3 HBOTO -
peuoBuHa  (OCTaHHE  TMIATBEPAXKYETbCA  CydyaCHHUMH  (iI3MYHUMHU
eKCIIePUMEHTaMH).

BignoBinHo 10 HOBiITHROI KOHUENUii (i3HYHOTO BaKyyMmy,
OCTaHHIH Mae 0coONMBY TBOpUYY (YHKLIIO - CIIOKOHBIYHY 3IaTHICTB,
MOPOJKYBaTH 13 cebe BCECBITH, HEBUYEPIIHE PI3HOMAITTS SKUX
yrBoputh Hanscecir. IlepBicHuil (i3WdyHME Bakyym, IO TOKJIaB



moyaTok BcecBiTy, Mae, BIATIOBITHO IO YSBIEHHb KBAHTOBOI TEOPii Mo,
JOCUTH CKJIIaJIHYy OYyZOBY: Y HbOMY € KiJIbKa TIOBEPXiB, KOXKHHH 3 SKUX
Ma€ CBiii eHepreTMuHHi mnoTeHUian. EnemeHTapHI 4YacTKH, 3 SKHX
CKJIaJa€TbCsl PEUOBMHA 1 AHTHUPEUOBHMHA, € 30YyIKCHUMH CTaHAMH
BaKkyyMy.

3aBmsiku (hIyKTyarisiMm BakyyM HaOyBae 0coOIMBOI BIaCTUBOCTI -
KOHKYPEHLIl MK HECTIHKICTIO dYepe3 (IyKTyalil0o 1 KOJUIIHBOIO
crifikicTio. IlepeBepmmBIIM TOPIr CTIMKOCTI 3aBASKK (QUIyKTyarlii,
BaKyyM (BOHA X CHCTEMa) IIONala€ B KPUTHYHHUN CTaH, 110 Ha3UBAETHCS
Toukoro Oidypkamii. Llle skace HeBenumka ¢uykTyamis B Lid ToYIi
0idypkarii Moraa 0 MOCTYKUTH MOYATKOM IMpaBUOyXy abo Bemukoro
BHOYXY MpaaToMa, IOYaTKOM €BOJIOIII] B 30BCIM HOBOMY HampsiMKy. Lle
i € mofis B Touli 0idypkarii, Mo4aTOK TBOPYMX aKTiB.

VY nepenoMHuii MOMEHT, TOOTO B Touli Oidypkalii, HEMOXKIUBO
MPOPOYHUTH, y SKOMY HampsMKy Oyne BigOyBaTtucs TOMANBITHI
PO3BHUTOK: UM CTaHE CTAH CUCTEMH O1JIbII XaOTHYHKUM 1 IPUIMHUTH CBOE
icHyBaHHs a00 BOHA Iiepeile Ha OUIBII BHUCOKUH  pIBCHB
YHOOpSAKOBaHOCTI  (OpraHizamii), [0 HAa3WBAIOTh JUCHITATHBHOIO
CTPYKTYPOIO.

3HayHe Miclle B CHHEPreTUIll MPHIUIAETBCS Xaocy. 3 MOy
CHUHEPreTHKH, XaoC HeOoOXigHHM, m00 cUcTeMa BUHIILIA Ha aTTPAKTOp
(arTpakTOp — me TOYKa  NpUTSTaHHS), 100  iHiIifoBaTH
caMoJI00y/TOBYBaHHSI CHUCTEMH. XaoC HEOOXIAHMN JUIsl ICHYBaHHS
MOPSI/IKY.

Jnst MosiCHEeHHs TepexoAy BiJ Xaocy A0 MOPsAKY B Ipoleci
camooprasizauii icHye nmoHsATTS '"nerepmiHoBanuii xaoc". Came cTaH
JIETEPMIHOBAHOTO Xa0Cy BBAXKAETHCS (PI3MUHO HOPMAIBLHUM JIJISI BCiX
CUCTEM. AJI€ 1 MOBHHUI Xa0¢, 1 HAAMOPSIIOK BBAXKAKOTHCS HEOAKAHUMU, &
1HO/I 1 HeOEe3IMEYHUMMU.

BimMiHHOCTI HEBPIBHOBa)KEHOI CTPYKTYpPH BiJi PIBHOBaXKHOT
MOJISITA€ B HACTYITHOMY':

- cCTeMa pearye Ha 30BHILIHI YMOBH;

- IOBEJiHKa CHCTEMHU BUIIAJKOBA 1 HE 3aJIE)KHUTh BijJ IMOYATKOBUX
YMOB, aJie 3aJISKUTh BiJ| MepeIicTopil;

- IPUIUIMB €Heprii CTBOPIOE B CHCTEMI MOPAIOK, 1 cTano OyTH
EHTPOIis 11 3MEHIIY€EThCS;

- HasBHICTH Oidypkamii - meEpenoMHOT TOYKH B PO3BUTKY
CHCTEMU;



- KOTePEHTHICTh: CHCTEMa TTOBOJIUTHCS K €AWHE ITJIE 1 TaK, SIKOU
BOHA MaJla JAJIEKOII0Yl CHIIH.

3 TO3uIlii CHHEPreTHUKH BCi CUCTEMHU MICTSTh MiJCHCTEMH, SIKi
MOCTIHHO 3MIiHIOIOTBCS, (QIIYKTYIOTh. IHOMI Okpema Quykryamuis abo ii
KOMOiHaIisl MOXX€ CTaTh HACTUIBKH CHJIBHOIO, IO ICHYIOYa KOJHUCH
OpraHi3arlisi He BUTPUMY€ i pyHHY€ETHCA.

OTke, OCHOBHI i1e1 CHHEPreTUKU:

- MOPAOK  HAPOIUKYEThCS 3  XaoCy, ICHYyE TIIMOMHHHN
B32€MO3B'SI30K Xa0Cy 1 MOPAIKY;

- (TyKTyalis sIBISEThCS TBOPLIEM Opraizamii, BUIAIKOBICTh Tpae
B €BOJIIOLIMHUX TPOIIECax KOHCTPYKTUBHY POJIb;

- pO3MaiTiCTh JIEKUTH B OCHOBI CTIMKOTO 1 IUCIUILTIHOBAHOTO
PO3BHUTKY CHUCTEM;

- EBOJIIOLIIA HeTiHiliHa (6araToBapiaHTHA);

- PO3BUTOK CHCTEM fAK B ICTOPHYHIN PETPOCHEKTHBI, TaK W Y
MIEPCTIEKTHBI HEMHIMHUN, TOOTO Ma€ abTePHATHBY;

- CBIT 1 HAyKOBE 3HAHHSI [P0 HHOT'O CUCTEMHI, IIJTiCHI;

- PO3BUTOK OO0'€KTiB BCiX piBHIB MarepialbHOI 1 JyXOBHOI
opraHi3allii IpoTiKa€ 3a 3araTbHIMH 3aKOHOMIPHOCTSIMH.

OCHOBHMMHM BUXITHUMH TPHHIUIAMH CHHEPTETHKH, TOOTO
caMmooprasisailii, sSIBISFOTHCSI HACTYIIHI:

- Ul caMoOOpraHizamii cucremMa Mae OyTH BiIKPHTOIO, TOOTO
TaKol0, 110 OOMIHIOETHCS 31 CBOIM OTOYCHHSM PEUYOBHHOIO, CHEPTIEIO,
iH(opMaIli€ro;

- caMoopraHizamis  3aBKAM  TOB'I3aHa 3  KOOIEPAaTHBHUM
MPOLIECOM, KOJICKTHBHHM IOTO/KEHUM MTOBOJDKEHHSM YaCTUH CHCTEMH.
Came 3aBIISIKM TaKOMY TTOBO/PKEHHIO BHHUKAIOTh HOBI CTPYKTYPH;

- BUTNIAJIKOBICTb, peabHa CUTYallisl € KOHCTPYKTHBHUM TIOYaTKOM,
OCHOBOIO Il  mTpomecy po3BUTKy. [Ipomec  camoopranizamii
BiIOYBAa€THCS B pPE3yJIbTATl B3a€EMOIi BUIAIKOBOCTI 1 HEOOXIIHOCTI H
3aB)K/IU MOB'I3aHUH 3 TIEPEX00M Bijl HECTIHKOCTI 10 CTIMKOCTI;

- HaBKOJIMIIIHIHA CBIiT €BOJIOI[IOHYE 3a HETIHIHHUMU 3aKOHaMH,
TOOTO Pi3HOMaHITHUM HUISIXOM BHOOPY 3 aJbTEPHATHB.

IuTaHHs AJ151 CAMOCTIIiHOTO KOHTPOJIIO.

1. [TepenidiTh METOM EMIIPUYHOTO 1 TEOPETUIHOTO MI3HAHHSI.
2. Buay HayKOBHX JOCIIIKESHD 1 iXHS KJ1acu(iKaIlis.
3. Chopmymoiite  BU3HAUEHHS  MOHATTA  METOA  HayKOBUX



JIOCITiJKEHB.

4. IlpuBeniTh kaacu}ikarliro METOIB HAYKOBOTO JOCII[KEHHS.

5. Ha3BiTh 3arajlbHOHayKOBI METOIH JOCIIIKCHHSL.

6. JlaiiTe XapakTepUCTHUKY METO/IIB EMITIPUYHOTO JOCITIKCHHSI.

7. IlepeniviTe 1 maiTe XapaKTEPUCTHKY METOIIB TEOPETUIHOTO
TOCTIKEHHS.

8. OnuIiTe METO] aHATI3y 1 CHHTE3Y.

9. lo Take CUHEPreTHYHHN MiJXiJ] y HAYKOBUX JIOCIIIKCHHIX?
JJ1a BUBYEHHSI IKMX CHUCTEM e IMi X1/l 3aCTOCOBYETHCS?

10. [laiiTe XapakTepUCTUKY METOAOJOTIYHUM TiAX0JaM, IO
BUKOPUCTOBYIOTHCS B 00J1aCTi TEXHIYHUX HAYK.
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JIEKIIAA Ne 3
AHAJII3 3AJIAY I CUHTE3 HAYKOBO-TEXHIYHHUX PIIEHb
IIPU ITPOEKTYBAHHI BUPOBIB

Y nmaHoMy po3mini  TpeAcTaBieHI B 3aralibHOMY — BUI
MIOCIIIOBHICTh PIMIEHHS MPOEKTHHUX 3a]1a4, METOAH JJIsl KOXKHOTO €TaIry
MPOEKTYBaHHS BHPOOY, MIXOAM 3 KOPEKTHOI MOCTAaHOBKH 3amadi, ii
aHamizy W BUPINICHHIO TEXHIYHUX TNPOTUPIY [UId 3a0e3MeUeHHS
T THOTO TX BUPITIICHHS.

2.1. OcHoBHi eTanu npouecy pillleHHs] MPOEKTHUX 3a71a4 i IXHE
MeTOo/0JI0TiuHe 3a0e3neyeHHs

Jus 3abe3nedeHHs aHamily 3aqad, IO BHKOHYIOTBCS IMIPH
MPOSKTYBaHHI BUPOOY (TEXHIYHOI CHUCTEMH), PO3IJSIHEMO IXHIO
knacudikamito. g mporo TeXHIYHY 3a7ady MPEACTaBUMO Y BHIIISII
CUCTEMH, IO CKJIATAETHCSA 13 TPHOX E€IEMEHTIB: A - BIUINB; B - 00'€KT,
oo MiaAalTh neperBopeHHto; C - pe3yibTaT, M0 XO4YYTh OAEpIKaTH
3aBJISIKK TIEPETBOPEHHIO 00'€KTA.

TBopumii mporiec pimeHHs 3a1a4i mependadae MoOUIyK pillieHHs B
yMOBax HEBU3HAUEHOCTI, HecTaui iHpopmalii, OJHAK CTYIiHb
HEBU3HAYCHOCTI MOXe OyTH pi3HUM 1 BiJIHOCUTHCS BOHa MOXE JIO
pi3HEX ii enemeHTiB. Hampukian, BioMi mepeTBOpPeHHS i BIUIMBU A 1
MaTepianbHUi 00'ekT B, ane Heimomuil pesynprar C. SKmio MoBa ime
npo  (i3UUHUN  pe3ynbTaT, 3HAYCHHS SKOro-HeOyab  (PI3UYHOrO
mapamerpa o0'ekTa, TO 3a3HaYeHWHd CTaH ejeMmeHTiB A4, B, C,
XapakTepu3y€e€ YMOBM CTaHAApPTHOI  HAyKOBO-AOCHIOHOT  3ajadi:
BU3HAYeHI (aKTOpu 1 BEJMYMHHU IXHBOI 3MiHH, BiJOMHI caM O00'€KT
(TexHiyHa cuUcTeMa, MaTepial), NapamMeTpu SKOTO JOCHIKYIOTb,
po3pobiieHa mporpaMa JIOCIDKeHHS - HEBiJOME 3HAaYCHHS MapaMeTpiB,
iXHil B3a€MO3B'30K 3 pakTOpamMu (BU3HAYSHHS X - ITiJIb TOCTIKEHHS ).
Sxmo k MoBa ¥ae MpO TEXHIYHUM pe3ysbTar, 3MiHy TEXHIYHUX 1
TEXHIKO-€KOHOMIYHMX TOKa3HUKIB (TIPOIYKTUBHOCTI, TEPMIHY CITyKOU
BUPOOY, €HEproeEMHOCTI 1 T.A.), TO Takuil craH enemeHtiB A, B, C,
BIAITOBIIa€ BUHAXIAHULIBKIN 3a1aui.

PosriissHeMo fieKijabKa MpUKIIaIiB.

1) Bigomo, mo mnpu HarpiBaHHi A Bci Tina B pO3MIMPIOIOTHCS,
HEeBiIOMUI TexHIYHUI pe3ynbraT C, MO0 MOXe OyTH OTpUMaHUU NpH
BUKOPUCTAHHI €(eKTy TeIUIOBOI'0 PO3MIMPeHHs. Y Mil curyamii Horo



BUSBIICHHS, HAMPHKIA] Tepefada TOYHHX MIKPOIEpeMIlIeHb 00'€KTy
i 00'€KTUBOM MIKpPOCKOIIA, MOYKE JAaTH TEXHIUHE PIIICHHS: TMPHUCTPIi
JUIsL MiKpoTiepeMillieHHs 00'€KTIB, 10 MICTUTh CTPYXKEHbB 13 HarpiBauem,
OOWH KiHEelb SKOro 3B'3aHU 3 00'€KTOM, a IHIIMKA >KOPCTKO
3aKpirureHwuii (aBT. cB. Ne 242127).

2) Buznaueni BrutuBu A, Bigomuil TexHiuHuMi pesynbTar C,
HeBiomuii 00'ekT B. Y 1boMy BHNAAKY TEXHIYHA 3a7ada MOXe OyTH
BHpillIeHa BHOOPOM (3aCTOCYBaHHSIM, PO3pOOKOI0) HOBOTO Marepiaimy
a00 KOHKPETHOI TEeXHIYHOI cucTemu (BY3Ja, arperary), mpu BiTOMOMY
BIUIMBI A Ha HBOro, L0 BU3HAYa€ JOCATHEHHS pesynsTaty C.
Hanpuxmnan, nHeooxiguuii pe3ynstar C - 3HIKECHHS KoedimieHTa TepTs i
KoeillieHTa TerIonepeadyi Mk rapsiauM Je()OpPMOBYBAaHIUM METAIIOM i
XOJIOIHUM 1HCTPYMEHTOM (ONpaBKOI) MpU TpoKaTii Tpyo (uum
3a0e3Meuy€eThCsl 3MEHILICHHS EHEPrOCHIOBUX MapaMeTpiB IpoIecy,
3MEHIIIEHHsI PO3IrpiBy 1 3HOLIYBaHHS iHCTpyMeHTa). s mocsSTHEeHHS
TaKOTO pe3yJIbTaTy HEOOXiIHO 3MalleHHS B HaHeCTH Ha IOBEPXHIO
ONpaBKK (HAaHECEHHS MacTWia - 1€ THUI BIUIMBY A, BiH BiJOMHH).
[Ipumipom, 3amada BUpIMIyeETbCS PO3pOOKOI0 200 BUOOPOM KOHKPETHOT
MacTHJIBHOI ~ PEYOBHHHM, SKAM  CTaB, HANpHKIaJg, HOPOIIOK
tpunomidocdara Hatpiro (aBT. cB. Ne 324086).

3) Bigomi martepianpanii 00'ekT B 1 HeoOXimuuit pesynasrat C,
HEBIJIOMO, SIK TEPeTBOPUTH 00'ekT B (BINIMHYTH HAa HBOTO), MO0
pocsartu C, T06TO HeBimoMo A. lle ThmoBa BHHAXiOHWIIbKA 3aJada -
MEPETBOPEHHSI TEXHIYHOTO O0'€KTa TMPOBOJUTHCS 3 TEBHOIO METOH.
Hanpuknan, C - 3pydHiCTb TpPaHCIOPTYBaHHS CTPYXKH BiA
MeTanopi3aJibHUX BepcrariB, B - crpyxkka. I[lpumipom, 3agada
BUPIIIYETHCS BILIMBOM A Ha CTPYKKY B O1’)KHUM MarHiTHUAM I10JIEM (aBT.
cB. Ne 716937).

Tpu HaBeneHHWX BUMAIKH LIFOCTPYIOTh OJMH 13 KpaiHIX CTaHIiB,
KOJIM HE BU3HAYCHWI IIMINE OJWH i3 TPhOX KOMITOHEHTIB 3ajadvi. Ha
MPAKTHUIII K YacTillle 3yCTPIYaroThCsl BUNIAJIKU, IPU SIKUX HEBH3HAYEHUX
KOMIIOHEHTiB Oinbiie oxHoro. Jlnsi ycyHeHHsI 1ii€i HEBM3HAu€HOCTI
BBOJUTBCSI Take MOHATTA, sK KoedimieHT Bu3HaueHocTi K, 1o
XapakTepu3ye KUIbKICHO HasBHY iH(opMariiro, HeoOXiaHy JuIs
MpaBWIBHOTO BHOOpY eleMeHTa TexHiyHoi 3azaui (skmo K=1 -
€JIEMEHT LIIKOM Bu3HaueHuH, ko K = 0 - minkoBuTa HEBU3HAUEHICTh
y BuOOpi notpidHOro enemenTa). [Ipu 3acTocyBaHHI HOTo 0 KOXKHOTO 3
enemeHTiB A, B, C, To yTBOproeThcss HaOip mokasHukiB: K, K, K. -
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Koe(illieHTH BU3HAYEHOCTI BIUTMBIB, O0'€KTiB 1 pe3ynbrariB. [lana
CYKYITHICTh TIOKa3HHKIB MOXKE€ XapaKTepu3yBaTH KIIac, PiBeHb 1 CTaH
TEeXHIYHOI 3a1aui, a IXHiH JOOYTOK Jae KOSQIIliEHT BUSHAYCHOCTI BCi€l
samaui Ky (KX Ko X K =Ky). UuM Bumie K, THM TpHBiajbHilIe
TeXHIYHA 3aJa4a, THM MEHII BHMHaxXIIHUIbKOI BoHa €. Kom K. — 1,
MH Ma€eMO CIIpaBy i3 CaMOI0 3BHYAWHOIO IHYKEHEPHOKO 3amadero, yci
KOMITOHEHTH SIKOT, TPAKTHYHO TIOBHICTIO BU3HAYCHI.

TBopumii piBEHb TEXHIYHOTO pIIICHHS MOXKHA OIIHIOBaTH TIO
KUTBKOCTI TIPp0O0 1 TTOMIIIOK, HEOOXITHUX IS 3HAXOIKEHHS TOTPIOHOTO
Bapianta. Toxi koedimieHT Bu3HadeHOCTI K MOXKHA TPEACTABUTU SK
BENIMYKMHY, 3BOpOTHY KigbkocTi mpod N: K, =1/N, K,=1/N,;
Kc.=1/N; (N; - kimbkicte BapiauTiB mepeTBopeHb; N, - KUIbKICTh
BapiaHTiB 00'ekTiB, MaTepianiB; N, - KUIBKICTh BapiaHTIB pe3yJbTaTiB,
TEXHIYHUX TTapaMeTpiB).

VY Mmipy BimOpakoByBaHHS BHIIPOOYBaHWX BapiaHTIB, "TOPOIKHIX
mpo6", KoedimieHT BU3HAYCHOCTI 33a7adi POCTe 3a PAXYHOK 3MEHIICHHS
Yrcia BapiaHTiB, U0 3AJTUILIIITUCS.

[IpakTrka pimeHHs NPOCKTHUX 3a]ad MOKAa3ye, M0 JIIOJUHA, 110
3acBOijla OCHOBHI ICHyIOUWl TpWUHAOMH 1 METOAM TIOUIYKY HOBUX
TeXHIYHUX PpINICHb 1 Ma€ T[EBHUM BHHAXIJIHUIBKUNA  JIOCBIJ,
KOPHUCTYEThCS HE BCiMa NMPUHAOMAaMH 1 TPOIEIypamMH, IO MPOIOHYIOTh
BiIOMi METOIWKH, a JHIIe IX OKPEeMHMH HaWOUIBIl CHIEHUMHI
po3aiiamu (0JI0KaMH), PO3CTaBICHUMH B MEBHIM MOCIIOBHOCTI (BOHA
MOXKE€ MIHATHCS 3QJ€KHO Big THIY NpOOJIeMHOI  CHTYaIlii).
Bupo0OsieTbest sik Ou CBiif BIacHUN CKOPOYEHUH BapiaHT "anroputmy'.

Y TOW ke 4Yac JOCHIDKeHHS, TIPOBEICHI iH)XXKeHepaMu
(BMHaXiTHMKaMK), MAalOTh  psJl  3aralbHUX  eramiB, pHCc 1
BUKOPUCTOBYBaHMX TPHHOMIB, IO JIO3BOJISIE TMPEICTABUTH TPOLEC
pIllIeHHs TEeXHIYHOI 3aj[adi y BUTIIAAI CXeMH, IO CKIAJa€ 3 JEKLIBKOX
HAWO1IBII XapaKTepHHUX YacTHH (puc. 1).

KopoTkuii 3MmicT eTamiB pillleHHS TPOEKTHOI 3ajadi, 1 ixHe
METOJONIOTIUHE 3a0e3MeueHHs IPeACTaBIeHO B Ta0. 1.



Konkperuzauis 3agaui

4 JlouibHicTH pillIeHHs TeXHIYHOT 3aga4i
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» Y3arajnbHeHHs 3a1a4i
Pucynok 1 — Cxema wuKkiIy pilieHHs TexHi4HOI 3amaui [29].

Onwuc eramnis 1 — 7 npezcrasieHo B Ta0. 1.

Tabmwurs 1 - OcHOBHI  eranmud  NPOEKTYBaHHA  BHPOOY
i ixHe MeTomooriune 3abe3neueHus [29]
5 {a.HMeHyBaHHﬂ ! MeTomooriuHi 3acobu
& pmicr eramy
D Busenenns neoonixy Y3aranbHeHui
Amnariz TEXHIYHUX notpeo |eBpUCTUIHNH alNTOPUTM.
CHOXHBaYiB i TexHiyHHX| OOepHEHHIl  MO3KOBHii
MOYKJIMBOCTEH CHCTEMH, ixHe|mTypM™.
MOPIBHSHHS, (bopMyItOBaHHS
OPOTHUPIYYSI MK HUMH.
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Busnauenns ooyinonocmi pivienns
Anaiis TEXHIYHHX, TEXHIKO-
€KOHOMIYHUX, €KOHOMIYHHX,
COLUAIBHUX 1 IHIIAX MOKAa3HUKIB
BUKOHYBaHOI poOOTH; KOPHCHOCTI 1

V3aranbHeHun
€BPUCTUYHUI aJITOPUTM.

[Ipomosxenns Taodi. 1

L

=
<
g

HaiimenyBaHHS i
MICT eTaIry

MeTomooriuni 3acodu

e(eKTHUBHOCTI BiJl YCYHEHHS Bas,
MOXKJIMBAX BHTpPAT Ha MPOBEICHHSI

poboTH.

p Ananiz Hadcucmemu Mopdosoriuauii aHais3.
Bussienns  3B'I3KIB  TEXHIYHOI Cmocobn 1 MeTomu
CUCTEeMH 3 IHIINMH CHCT€MaMH, |CHCTEMHOTO aHaNi3y.

aHaJli3 CYKYITHOCTI ITUX CHUCTEM Ha
MOYaTKOBOMY 1 OIBII BUCOKUX
1€papXivHUX PiBHIX.

Ananiz cucmemu i niocucmem, uoip
3a0auyi

BusHaueHHsI CTPYKTypH TeXHI4HOi
CHUCTeMH 1 i eJIeMEeHTIB Ha pi3HUX

iepapxiqHuX piBHSIX. Amnaniz
CYKYITHOCTI BUHHUKAIOUUX
TEXHIYHUX 3aja4, OILlIHKa

JOIUTFHOCTI  PIIEHHS KOXKHOI 3
HUX, BUOIP KOHKPETHOTO TEXHIYHOI
3a7aui.

Mopddonmoriuamii aHaTi3.

Cmocobn 1 MeTomu
CUCTEMHOTO aHaizy.
[TobynoBa JIOT1YHUX
JIAHLIIOTIB MPUYIUHHO-

HACJIIIKOBUX 3B'3KiB BaJ i3

IXHIMU IPUYMHAMHU.
V3aragpHeHUH

€BPUCTUYHMN aJITOPUTM.

Ananiz mexuiynoi 3a0aui

Amnariz CTPYKTYpH 00'exTy,
o0y 1oBa Horo Mozei,
BHU3HAYEHHS MOJKIIMBOCTEH HOTO
MEPETBOPEHHS.

V3aranpHeHUH
€BPUCTUYHMI aJIrOPUTM.
Mopdosnoriuaunii anamis.

Crocobu 1 meroau
Teopii mooou i
MO/IEJTFOBAHHSI,
€KCIIePHMEHTAIBHUX i

TCOPCTUIHUX ,I[OCJ'Ii):[)KCHB.




Dopmynrosanis
BUHAXIOHUYBLKOL 3a0a4i
XapakTepucTruka TEXHIIHOI
CUCTEMHU i (hopmymroBaHHS
171eaJbHOTO PE3yJbTaTy, BUSBICHHS
i YTOYHEHHS TEXHIYHOTO
IPOTUPIYYSL.

YMO8

V3aranbHeHun
€BPUCTUYHUH alITOPUTM

Howyx ioei piwenns

3icraBneHHs] BHHAXiIHUIBKOI 3a/madi
3 BHPIMICHUMH TEXHITHUMHU
3ajjayamMu, TOIIYK aHajoriB. Buoip
MIUISX1B

®DoHp ¢biznuHnX
e(eKTiB.

Doug TEXHIYHUAX
pillIeHb.

®Donp €BPUCTUYHHX
croco0iB i TalbauLi
YCYHEHHS

[Iponomxkenue Tadm. 1

=]
<
g

HailiMeHyBaHHS i
MICT eTary

MeTomosoriuai 3acooun

N

D

JIOCSITHEHHSI 11€aIbHOTO PE3yJIbTaTy
1 HOBHMX TIPUHITHUITIB JIii.

TEXHIYHOTO MPOTUPIUYSL.
Y3aranbHeHu
eBPUCTUYHHI aJITOPHTM.

Mo3koBwuit LITYPM.
CuHEKTHKA.

Metox KOHTPOJIbHUX
[IUTaHb.

AcoriaTuBHi METOINA
1(0113%:9% TEXHIYHUX
PpilIEHB.

Mopdonoriuamii aHai3.

Cunmes MEXHIYHO20
pileHHs.

3akpimieHHs QyHKIiH, HEOOXiTHUX

JUIsL inel pitneHHs (MPHHIUITY Jii),

32 €JIEMEHTaMM TEXHIYHOI CHUCTEMH

1 IXHE MEPETBOPEHHS

HOB8020

Mopdosnoriuaunii anamis.

Cunres TEXHIYHOT
CUCTEeMH i3 3alyYeHHSM
MaTpHIIl TOTEHI[IHHUX 3MIH
BIIACTHBOCTEH  €JIEMEHTIB
CHCTEMU.

V3araabHeHUH

€BPUCTUYHMI aJIrOPUTM.




Po3oin 2 45

2.2. IlocTanoBKa 3agaui

Komm  moxumBocti  Oynmp-fKoi  TEXHIYHOI  CHCTEMH  HE
BimmoBimaoTe (ab0 He cTaHyTh y MalOyTHROMY BiJIIIOBIIaTH)
CHOXMBHUM TOTpebaM, TO BOHA CTa€ MOTEHLIHHUM O0'€KTOM pillleHHS
HAYKOBO-TEXHIYHOI 3aa4i, I[iJIb SIKOT - YCYHEHHS BUSBIICHOT BaIu.

IIpu BusiBIEHHI TEXHIYHUX Baj 3pOCTAr04y POJIb IPAIOTh METOIU
HAYKOBO-TE€XHIYHOI'O TPOTHO3YBaHHSA, IO JO3BOJISIIOTH IMPOPOYUTH
MOIUT CIIOKUBAYIB, TEXHIYHI MOKIMBOCTI CUCTEMHM 1 HEBIAMOBIIHICTE
MDK HAMH B OUTBII-MEHIN BiJaJieHOMy MaiOyTHhOMY, 3 '"TIONIPaBKOIO
Ha uac" [30]. Ilporno3yBanHs - ¢dopmMa TBOPUYOI MiSTBHOCTI, IO
JIO3BOJISIE BUACHO (3 BHUIEPEKCHHSIM) IIOCTABUTH HOBI 3aaadi i
BUPILIUTH IX 10 MOMEHTY IPOSBY BaJH.

Crnix BiI3HAYWTH, MO YCHIIIHWNA TPOTHO3 3ajad, SKi IIe He
MaloTh MPAaKTUYHOI BaXKJIMBOCTI ChOTOJHI, 3a0e3leuye, sK MpaBuio, i
HOBH3HY DillleHb i OJIETIIYe IXHiil MTPaBOBUI 3aXHCT.

VY 3B'SI3Ky 3 iCHYBaHHSIM NEBHOI CTPYKTYPH TE€XHIYHOI CHUCTEMH,
iXHBOT CYKYITHOCTI 1 iepapXii, a TAKOX MapaMeTpiB, IO XapaKTEPH3YIOTh
TEXHIYHY 1 cycmijbHy (MOTpe0 CIOXWBAdiB) CHCTEMHU, BHHUKAE PSiJ
MOB'A3aHUX 3 HUMH 1 HOXI1IHUX Bl HUX CHUCTEM: TEXHIYHUX Baj 1 IXHIX
OpUYMH, 3a7ad 1 mined. BoHu TakoX BOJOIIIOTH BiANOBIIHONO
TEXHIYHUM CHCTEMaM CTPYKTYpOIO (€IEeMEHTaMH i 3B'I3KaMU Mi>K HIMU)
1 iepapxi€ro: SKiCh TEXHIYHI BaJH 1 33724l € YaCTKAaMH CTOCOBHO OJTHOTO
a00 JeKIIbKOX OUIBIN 3arajibHUX, aje € 1 Ie OLIbLI 3araibHi, 1 II1e
OLJIBII CIIELia/IbHI.

Bubip TexHiuHOi 3a7aui NpUIycKae MOMEPEHIH aHalli3 CHCTEMH
3a/a4 1 y Takii (hopMi cTa€ TBOPYUM €TaIIOM, BiJl YCIIiXiB SKOTO iCTOTHO
3aJIe)KUTH 1 KIHIIEBUH pe3yNbTarT.

[HOMI 3ama4i MPOIOHYIOTECS y BapiaHTi Bke 0OpaHOMY KHMOCH.
Hanpuknan, omna i3 3amau: "axu BiJg CHIry OYMINAIOTH BPY4YHY
JlonaTaMu, 1o TpyIoMicTKo 1 HeOesneuHo. HeoOxinHO 3amponoHyBaTH
MEXaHi3M JJIsl OYMINEHHs aaxiB Bing cHiry". Ilpum yBakHOMY aHaji3i
BUSIBIISIETHCS, IO IS 3aj1a4a TOXOJWTh HE BiJ| Bajy, TOB'S3aHOI 3
PYYHOIO Tpalel0 MO OYMIICHHIO, a BiJ BHUXIAHOI Balau, BIACTUBOL
CHCTEMI: M0 Kpasix JlaXy IpH TaHEHHI CHIl'Yy YTBOPIOETHCS HaMep3iui
aig (OypyJibKr), 110 CTAHOBUTH HEOE3MeKy IS JIFOACH, 1110 3HAXOIAThCS
YHHU3Y, a I0Tajia BOJa TICY€E CTIHM MiJl KAPHU3OM.



[Ipn mpoMy TexHIUHA 3amaya MIOAO 3aMOOITaHHA HaMep3JIOoTo
IOy TO KpasX MAaxy € OUIbIOI 3arainbHOI0 CTOCOBHO CITOYaTKy
chOpMYIIBOBAHOTO 1 TOPOIXKYE OOXiIHI BapiaHTH.

[lepeBipka 0OXimHMX BapiaHTiB Yy3arajJbHEHHSIM, pO3TISAOM
CYKYITHOCTI 33/1a4 y Ha/ICUCTEMIi JO3BOJISE YCYHYTH IOMHJIKH, 3pOOIIeHI
pu (popMyITIOBaHHI CTIEIIATbHAX 33134, 1 3HAXOIUTH e(DEeKTHBHI IUIIXU
pitieHHs 6iNbII 3araJbHUX MPOOIEM.

VY 3ragaHomMy BHNAIKy, OJHUM i3 MPaBUIBHHUX 1 BAAJHX PIlIeHb
CTaB cmoci0 BUAaJeHHA CHIrY 3 nmaxy (aBT. cB. Ne 750013), mo skomy
MPOTIOHYETHCS. BUKOPUCTOBYBATH TEINIOMEPEXY B OyIMHKaX 3 BEPXHIM
po3BeneHHAM Uit OOirpiBy naxy (IpH LbOMY JaxX ITOBHHEH OYyTH
TTOXWJIAM 1 3 JTIMKOIO JUTA BiTBOJTY BOJIH).

Tyt Mu 3imToBXyemocs 3 MOHATTAM "00ximHa 3amada’ - TOOTO
Taka, M0 BUIUTMBAE€ HE 3 BUXIJTHOI, CIIOYaTKy COpMyIbOBaHOI, a 3
OLIBII 3arajJbHOI 3a7adi, CTOCOBHO SIKOI OOMIBI BOHM € CIIE€I[laJbHUMH
(mapanensHUMH).

Haouyno oOXimHWi HUIAX MOXKHAa MTPOJEMOHCTPYBaTH B TaKHi
cnoci6. [lomyctuMo, BusBIEHa Bana, il yCyHEHHS @€ 3afada 31
(puc. 2). HeobxigHo 3'icyBaT NMpHYUHY ii MOSBH, POTISHYTH OLTBII
3arajibHi 3amadi: 31, 3p. AHam3 oxHiei 3 OUIBIN 3araJdbHUX 3a1ad,
HAIPUKIIAJ 3, PO3KPUBAE IHIII CHEIiaNbHI 3a7adi 1 IIIAXU PIIICHHS
po0JiemMu, HaATPUKIIAI, TaKuil "o0Oxiqaui" LUTAX:
3p — 30— 3220 —> 3p221. llpuyoMy 1ed 1DIIX € "0OXiAHUM" CTOCOBHO
BUXIZHOT (mapaienibHOl) 3a1adi 3pp;, ane "mpsMuM" CTOCOBHO OiNbIIn
3arajibHo1 3;.
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Pucynok 2 — CruicreMa HayKOBO-TEXHIYHHX 32144

Hns  Toro mo0 TpeACTaBUTH CUCTEMYy TEXHIUYHHX 3ajad,
HeoOXi/THO, To-Tiepie, "yriIeiTH' CTPYKTYpPY CaMoi TEXHIYHOI CHCTEMU
1 HAJICUCTEMH, a TaKOXK IXHIA TeXHIYHUH cTaH (MOXKIIMBOCTI); MO-APYTe,
crcTeMa CBOIX (CrouBayiB) MoTped i OakaHb; MO-TPETE, 3ICTABUTH IIi
JIBi CUCTEMH 1 COPMYITIOBATH TEXHIUHY Bajy i 3a7ady.

[Ipu pimrenHi "mpsamux" i OUTBII CHEIiaIbHUX 3a1a4 3py4YHO
KOPHCTYBaTHCSI METOJIOM BHUSIBICHHS NPWYMH TEXHIYHWUX Bajx i
moOyIOBY JIOTIYHUX JIAHIIOTIB MIPUYMHHO-HACIITKOBUX 3B'SI3KIB Bal 3
ixHiMU mpuarHAMU. MeETof, TI0 CYTi CpaBH, 3BUYAWHUHN iHXEHEPHUIH
aHaJIi3, IPU SKOMY, MOPS/ 3 JIOTTYHUMHU YMOTJISTHUMHU JOCIIIPKSHHIMHI
CUCTEMH, MOXYTh MPOBOJUTUCS OUIbII  TJIMOOKI,  CIeIiaibHi
EKCHEPUMEHTH 1 TeOpeTHYHi AOCHiKeHHA. 1 1poro mpuuuHa Baau
cama TpeJICTABISETLCS BaJIOI0, Y KO € 0JHa a00 KiJibKa MPUYHH, 1 T.JI.
SIK1Io B MpoIIieci TAKOTO aHai3y MU TOTPAIUIIEMO B CHTYaIlil0, KOJIU He
MOKEMO Ha3BaTH NMPUYMHY BaaM, MEXaHi3M ii MOSBH, TO L TEXHIYHA
3ajaya TEPETBOPIOETbCA B HAYKOBY, LiJIb SIKOI - OJIEpXKaHHS HOBUX
3HaHb MPO 00'EKT JOCIIHKCHHS.

VY npuHLUII KOXKHA 3 JIJAHOK CHCTEMH (IHB. pHC. 2) MOXe OyTH
y3sTa SIK BIANPaBHUI MYHKT MPH PILICHHI TEXHIYHOI 3a7adi, ajne BaKKO
Ha3BaTH SKUK-HEOYb OJIHO3HAYHHN KpHUTepii BuObopy. Hum Moxke OyTH



IIBUKICTD 1 JIETKICTh BIPOBADKEHHS, PECYPCH Yacy 1 CHII, MOXKJIHBA
€KOHOMIs1, TIOJIITITIICHHS O€3MEeKH Iparli Y9 1HIII.

MoxHa BHOpaTH y SKOCTI 3ajadi yCyHEHHS NEpIIONPHUYNHH
BUSIBIICHOI BaJu ab0 €NEMEHT CHUCTEMH, 3 SIKUM TOB'SA3aHO HaiOinbira
KiIIbKiCHa 3MiHa Bajy, ajle B KOKHOMY pa3i TakoMy BHOOpY Tepemye
TOKJIAIHIHA aHaITi3.

2.3. AHaJi3 TexHiuHOI 3aga4i

3a yMOBaMH TEXHIYHOI 3a1a4i pO3IIISIIAIOTh CUCTEMY, 1110 BOJIOIE
BaJaMU 1 CKIIaJae€TbCcs 3 E€IEMEHTIB Oy, I, ..., Ji, ..., 9, 1 sKii
mputaMaHHi Bagu. EneMeHTH noB'a3aHi MiXk cCO000, 1 KOXKEH eleMEHT
BHKOHY€ Ty a00 iHITYy (YHKIIIO, IO Yy AKifCh Mipi BU3HAYAIOTh OCHOBHY
(dyHKIIIO0, U1 BUKOHAHHS SKOi cUCTeMa Mpu3HadeHa. Ha manomy erari
MIPOEKTYBaHHs HEOOXiTHO MPOBECTH IOCIIPKEHHS TEXHIYHOI CHCTEMH,
YCTaHOBUTH CTPYKTYPY, @ TaKOX HapameTpH, 0 XapaKTepU3YyIOThb Il
poborty.

Jdns 1mporo BapTo CKJIACTH CIHMCOK OCHOBHUX E€JIEMEHTIB
TEXHIYHOI CcHUCTeMH, ©0e3 SKNX MPHUHIUIOBO HEMOXIWUBO il
¢ynkuionyBanns. [lepemiunty iHOn i eneMeHTH, PO3TallyBaBIIM iX Y
nopsiAKy  (YHKIIOHAJIBHOI ~ 3HAYMMOCTI i1 ICHYBaHHA 1
(hyHKITIOHYBaHHS CHCTEMH, CKJIACTA MATPHITIO 3B'S3KiB BCiX €JIEMEHTIB.

BaxxnuBo BU3HAUNTH ro0BHY (DYHKILIIO (IPU3HAYEHHS) CUCTEMH,
3'ACyBaTH, SIKi OCHOBHI 1 JIOTIOMDKHI MapaMeTpud MOXYThb SIKICHO 1
KIIBKICHO XapakTepu3yBaTu ii poOOTy, ki (akTOpu BIUIMBAIOTH HA
napaMeTpy CHUCTEMH 1 y YOMY TIIOJISITa€ MEXaHi3M IXHBOTO BIUIMBY.
Takum 4YMHOM, Ha [BOMY eTani HeoOXiJHO 3'ICyBaTH OCHOBHHI
NPUHIMIT 1 MexaHi3M nii jocmimkyBaHol cuctemu. Kpim Toro,
BUBYAETHCS HAYKOBO-TEXHIYHA JTEpaTypa, MPUCBSYEHA ITOCIIHKEHHIO
TEXHIYHOI CHCTEMH, a TaKOXX MOJJIMBE JOJATKOBE IIPOBEICHHS
BIJIMOBITHUX HAYKOBHX JOCIIKCHD.

OcHoBHa MeTa - ogepkaTH (MaremMaTudyHy 1/abo ¢iznuny)
a/IeKBaTHY MoJiesib 00'ekTa. Bei HacTynHi AOCHIIPKEHHS 1 TEPEeTBOPEHHS
B IIPOLIECI PIIICHHS 3a1a4i HaJIeXkKaTh JI0 MOJCIbHUX €KCIICPUMEHTIB.

[ToxigHOW0 BiJ OTPUMaHOI MOZEI CHCTEMH € MOJEIb TEXHIYHOT
Bagu. HeoOxigHo 3'sicyBaTH, SIKMil mapaMeTp TEXHIYHOI CUCTEMH MOXKeE
SKICHO 1 KUIBKICHO XapakTepu3yBaTH ii, sSKi NMPUYUHM IIi€l BajH, SKi
€JIEMEHTH CHUCTEMH IOB'SI3aHi 3 HOTO IMOSIBOIO 1 3MIHOIO, BapTO TaKOX
YCTAHOBUTH, fAKi (aKToOpH, IO AiIOTH HA CHUCTEMY, 1 MapaMeTpH, ILIO
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BH3HAYAIOTh i poOOTy, BIUIMBAIOTh HA BEIMYMHY NapaMeTpa, IIo
XapaKkTepu3y€e TEXHIUYHY BajJy. PeKOMEHIYeThCsl CKIIACTH TaOJIMII0
3B'A3KiB €JIEMEHTIB, (PaKkTOpIB 1 mapaMeTpiB TEXHIYHOI CUCTEMH 3 BaJIOI0.

[licns moOymoBu Mojeni TexHiyHOI cucteMu (i MOAENi, IO
BUIUIMBAE 3 TEXHIYHOI Baam) Tpeba crmpoOyBaTH BHUPIMIKATH 3a7ady
[UIIXOM CTaHJAPTHUX MEPETBOPEHH (JIOIUIBHO BUKOPHCTOBYBATH (POH
"cTaHgapTiB" Ha pilleHHs TeXHIYHUX 3agad [4], mpeAcTaBiIeHU B
posm. 2.4).

Sxmo imkeHepHEM ab0 KOHCTPYKTOPCHKHAM IUISIXOM TEXHIYHY
3aladyy B pe3yJbTaTi TaKUX CHOpPOO0 HE BHPINICHO, HEOOXimHWM i
MOAAJIbINKHN OLTBII MIMOOKHIA aHAJII3 13 MePEBEICHHAM y KJlac HAyKOBO-
TEXHIYHUX 3a]1a4.

Ha mpoMy eTami BaXJIMBO TaKOX 3'SICYBaTH MOMJIMBOCTI 3MiHH
TEXHIYHOT CUCTEMHU 1 MEXIi TakuX 3MiH. J[Ji1 IbOTO BUKOPHCTOBYETHCS
METO/T aHaJli3y BIACTUBOCTEH.

PosrnsiHeMo 1Ba mpeaMeTH: CKISHY CKISHKY 1 JH3Y. SIKIIO
MpOaHaNi3yBaTH CYKYIHICTh BJIACTUBOCTEH, IO XapaKTCPU3YIOTh
oOuaBa 1i 00'€KTH, TO 3PEIITOI BHUABHUTHCS, IO PI3HHUNS MK HUMH
Mo>ke OyTH nuire y hopMi, Maci i CKIai cKia.

A0O0 BI3BMEMO JIBa OJTHAKOBMX 3aJII3HUX CTPHXKHI 1 OJMH 3 HHUX
HaMarHiTHMO, TIEPETBOPUBIIN B IMOCTIHHUHA MarHiT. Pi3HUIS MK IUMH
o0'exTamu OyJle B 3HAUEHHSX TiJIbKU OJHi€T BIACTHBOCTI.

[mwkeHep Moxke ommcaTH OyAb-SKMH MarepialbHUN 00'ekT abo
SIBHILE JIEKUILKOMA COTHSAMM BJIACTHBOCTEN. AJle I 0aratbox 00'€KTiB
y TIeBHIA 00nacTi TeXHIKM CIMCOK BIACTHBOCTEH, IO 3MiHIOIOTHCA,
3HAYEHHS SKUX XapakTepm3yloTh 1 00'ektuH, Moxke Oyrtu (y
CIPOIIEHOMY BapiaHTi) MPEACTABICHHUN JIUIIE ICKITbKOMA JECSITKaMHU.

VY npuHnmmi Oyab-sKuii O0'€KT MOXKHA PO3IJISIIATH SK TEBHY
0e311i4 BIACTHBOCTEH, KOXHE 3 AKX MPUIAMAE B KOHKPETHOMY BHUIAJIKY
BH3HAUYCHE 3HA4YCHHs. ['eoOMeTpuuHi, KIHEeMAaTHYHi, AUHAMIYHI, (I3UKO-
XIMIYHI, TeIIO- 1 EJEKTPOTEXHIYHi, ONTHYHI 1 IHII BJIACTHBOCTI
XapakTepu3ylTh Oynb-skuil 00'ekt. Hampukiian, Taka BIacTHBICTh, SK
IIBUJIKICTh IMEPEMIIIIEHHS, MOXE OIUCYBATH CTaH Oylb-IKOTO 00'€KTY, Y
TOMY YHCIII aBTOMOOUISA, IO PYXaeThes, 1 Hepyxomoi OymiBmi. Aje
3HA4YeHHS Horo OynyTh pi3HI g LUX OO'€KTIB B OJHOMY BHIAAKY
IIBUJIKICTH JTOpiBHIOE 60 KM/TO/IMHA, a B IHIIOMY - HYJIIO.

SKIO MM BI3bMEMO SIKUK-HEOYIb €IEMEHT CUCTEMH 1 BU3HAYUMO
3HAYEHHS KOXKHOI BJIACTMBOCTI 13 3arajibHOr0 CIIMCKY BJIACTHBOCTEH



MaTrepiaTbHUX 00'€KTIB, TO B TAKHH CITOCIO MM OIHIIIEMO I CIIEMEHT.

PosrisaeMo ommMc TEXHIYHOI CHCTeMH B MaTpwdHid ¢dopwmi [30].
Martpuus BiacTHBOCTeH OyIyeTbCsl B TakMid CHOCIO: MO BepTUKANI
PO3TAlIOBYEThCS IXHIM CHHMCOK, TIO TOPU30HTATl - CHHCOK €JIEMEHTIB
TEXHIYHOI CHCTEMH, a Ha MepeTHHAHHI PANKIB 1 CTOBIIIB (B OcepenKax
MaTpPHIIi) - 3SHAYCHHS BIACTUBOCTEH (ITapaMeTpiB) eIIEMEHTIB.

Hactynauii kpok - BU3Ha4eHHS MOTEHIIHHUX 3MiH BIACTUBOCTEH
eneMeHTiB cucteMu. llinxXin, MOKIaJAeHWH B OCHOBY METOAY aHali3y
BIIACTHBOCTEH, TPHUIMYCKAaE€ MIHPOKI MOXJIHMBOCTI 3MIiHA 3HAaY€HBb
0araTbOX BJIACTHUBOCTEH Yy KOXHOMY OO'€kTi. AJe 3aBXIu €
BJIACTUBOCTI, y SIKMX 3HAYCHHS MiHSIOTHCS B JOCUTH BY3bKHX MEXax a0o
MPAaKTUYHO HE 3MIiHIOIOThCA. lle B mepmry uepry Ti, IO BU3HAYArOTh
MOHATTS Tpo 00'ekT. Hampuknaza, CKISHKY BH3HAYa€ B OCHOBHOMY
¢dopma, CHIBBIIHONICHHS pO3MIpiB, TOOTO KOHKPETHHH iHTEepBal
3HAa4YeHb JESKNX TeOMETPHUYHHX BIACTHBOCTEH (IIapaMeTpiB), 3aBISKH
SIKUM BiH CcTae CKISIHKOM. JIiH3y X BHU3HAYAIOTh HE TITBKH 3HAYCHHS
reOMETPUYHHX MMapaMeTpiB, aje i ONTHYHI BIACTUBOCTI MaTepiaiy.

Jus Toro mo6 3'acyBaTH, y YOMy W HACKIIBKH BapTO MIHITH
Hally CHCTEMY, IOTPIOHO TMpOaHaNi3yBaTH ¥ OLIHUTH MOXKITUBUI
IHTEpBaJ 3MIHM 3HAYEHHS KOXHOI BJIACTUBOCTI. Taka OIliHKAa MOXeE
BiI0OYBaTHCs 3a JIONOMOTrOr0 OajiB mo neBHid mkam. Hampuxian, B
OJHOMY 3 HaWIpPOCTIIMX BHUMAKIB L€ TpuOajdbHA MIKaNa: SKIIO
3HA4YEHHS BJIACTUBOCTI MiHSIOTBCS B IIMPOKUX MEXKax, CTaBUThCs "+, y
BY3bKHX Mekax "0", a skiio iX 3MiHUTH HEe MOXkHa "-"".

XapakTepucTUKa TOTEHLIHHUX 3MiH BJIACTUBOCTEH €JIEMEHTIB
CUCTeMH MOXe OyTHW mpejcTaBieHa B MarTpuuHiid opwmi. Llg marpums
TaKk caMo0, SIK 1 ONHWCaHa paHille, MICTUTh IO BEPTHUKAII CIHCOK
BJIACTMBOCTEH, a IO TOPH3OHTANI - CIHCOK EJIEMEHTIB TEeXHIYHOI
cuctemMu. B MaTpuIli MiCTATBCS OLIHKH MOXIIMBOCTI 3MiHU 3HAYeHb Ti€l
a00 iHmoi BiaacTUBOCTI (y HIiM mepen0davyeHo 1 JONOMIKHUN CTOBITUUK
s eneMenrta "X", y K Hajami MpH TOUIYKY ifei pimeHHs OymyTh
3aKO0Z0BaHi HOBI BIACTUBOCTI W YHKIIT CHCTEMH).

3ragaHi OBl MaTpuli MOXKHA CIIOJIYYUTH B OJHY, 3aKJIaBLIH
OJTHOYACHO U iCHYIOYEe 3HAYCHHs BJACTUBOCTI €IIEMEHTa, 1 OI[IHKY
MO>KJIMBOCTEH HOTo 3MiHHU.

Kpim Toro, aHamni3 B1acTUBOCTEH €EMEHTIB CIPUsiE TPEHYBaHHIO
W  pO3BUTKY YSBH, 3HWKEHHIO Jii TICHXOJOTiYHOI  iHEpIIii.
VYCTaHOBNIOWYHM MEXKiI 3MiHM 3HAUeHb BJIACTHBOCTEH, MH ITOJYMKH
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VSABISIEMO €JIEMEHT TpW HaWOLTbIIOMy W HAaWMEHIIOMY 3HAYEHHSIX
BIIACTHBOCTI.

Takuiéi migXing 3pyYyHUE TUM, IO BiH JO3BOJISE BIIHTH BiJ
ySIBIICHb TIPO KOHKPETHUH 00'€KT Ha 3arajbHUMN ISl BCiX, IO HAJIEKAThH
naHoMy kiacy o0'ekTiB. [Ipu 11boMy OyIb-Kuil 00'€KT OMUCYETHCS TUM
caMHM HaOOpOM TapaMeTpiB, a KOXKEH OKPEMO B3ATHI ITapaMeTp yKe He
XapakTepu3ye caM 00'€KT, TOMY IO ONUCYE TITbKU OJHY BIACTHBICTH 13
0e3miui iHIMWX 1 TpY IIPOMY 3HAYEHHA JaHOI BJIACTUBOCTI MOXKe OyTH
OJTHAKOBUM JIJISl 30BCIM pi3HHX 00'eKkTiB. Takum 9uHOM, Y 30BCIM Pi3HUX
npeaMerax i sBUIIaX MOXXHA MOOAYUTH LIOCH 3arajibHe, POBECTH MiXK
HMMH aHaJIOTIo, MIJACTaBOIO IS SIKOi € 30ir a0o0: OJM3LKICTH 3HAYEHD
OKPEMHUX BIIACTHUBOCTEH IHX, Y MIJIOMY Pi3HHUX, 00'€KTIB.

2.4. ®opmyTI0BaHHS YMOB 33/1a4, MOLIYK i€l pilenns

TexniuHa 3amada, HE BHpIIIEHA 32 JOIOMOIOI TPAAMINIHHUX,
CTaHAAPTHUX I1HKEHEPHO-KOHCTPYKTOPCHKUX TMPHHAOMIB, IiIsATae
MepeBoly B KIac HAYKOBO-TEXHIUYHMX (BUHAXIAHUIBKUX) 3a1ad 1
BUPILIICHHS.

YMOBH 3a/1a4i IOBHHHI CKJIQJATUCS 13 TPHOX CIEMEHTIB: MOJICIICH
TEXHIYHOI cHUCTeMHU 1 ii BajW, 1I€abHOTO KIHIIEBOTO pe3yNbTaTy W
TEXHIYHOTO TPOTHUPIUYS, BUSBICHOTO B PE3YNIbTATi MOPIBHSHHS IUX
JIBOX €JIEMEHTIB.

3Ha4yeHHs (POPMYJIOBAaHHS 11EAIBHOIO KIHIIEBOTO Ppe3yJbTaTy
moJisirae B TiM, MO0 oAepKaTh OpIEHTHUP Ui PyXy OO TEXHIYHUX
pillleHb BHCOKOTO DiBHA. IneanbHe BUpINICHHS - HAHOUIBII CHIIBHE i3
BCIX MUCIUMHX 1 HEMHCJIMMHUX PIIICHb JaHO1 3ajaui.

IcHylOTP ~ HACTYNHI  TPUHLOMIM  JOCSTHEHHS  1€aJbHOCTI
TEXHIYHOTO BUPOOY (cuctemu) [14]:

- HeOOXiJTHO OJIePIKyBaTH KOPUCHUH pe3yibTaT Bij il abo 3aco0y
0e3 camoi aii abo 3aco0y ("oaepxkatu 1apom, 6E3KOIITOBHO");

- Y KO)KHUH MOMEHT 4acy W y KOXHIW TOYIl MPOCTOpY Y BUPOOi
MMOBUHHI OyTH TUIBKM Ti BIACTUBOCTI W B3aeMOii, SIKI HEOOXiTHI IS
OJIepKaHHSI KOPUCHOTO pe3ynbraty ("Hidoro 3aiiBoro");

- He0OXiJTHO MaKCHMaJIbHO BUKOPUCTOBYBATH HasBH1 BIACTHBOCTI
i B3aeMOJil eNeMEeHTIB CHCTeMHU 1 Il OTOYEHHS, YyCyBaTH BTpatu W
Bijgxou ("3 3aiBOTO - MAKCUMAIIbHY KOPHUCTH");

- HeO0OXiJJTHO TOBOAMTH 10 MiHIMyMY BUTPaTH 4acy Ha OAEpIKaHHS



KOPHCHOTO pe3ynbraTy ("omepikaT Bigpasy, MUTTEBO").

[lepmii Tpy TPUHIMNM i1€aTHHOCTI SBIISIOTH COOOIO TOETAITHUH
BIJICTYII BiJi aOCOJIFOTHO i/IeajbHOI CUCTEMH JI0 pealibHOCTI. Peaizarris
MEepUIOro MNPUHIMIY MOXJIMBAa 32 PaxyHOK BHKOPHUCTaHHS BHXOIB
CYCITHIX CHCTeM 1 OTOYEHHS (HalJacTilie HEKOPHUCHUX).

[Ipu  BupimeHHI  HAyKOBO-TEXHIYHOI  3ajadi  HEOOXiTHO
MaKCUMaJbHO HaOMU3UTHUCS [0 1JeajbHOTO0 KIHLEBOTO pe3ynbTary,
PI3KO MONINIIHATH SKICh MTOKa3HUKH, HE TIOTIPIIUBINY iHII. IneamsHicTh
BHUPIMIEHHS JOCATAETHCA THM, IO MOTPIOHUH eQeKT JOCATAETHCS
"mapom", 0Oe3 BHUKOPUCTaHHA SKUX OW Te He Oyno 3acobiB [4].
Hanpukman, imeanmsHMii KopaOenb: Kopabnsi HeMae, a BaHTaX
CaMOCTIHHO TpPaHCHOPTYEThCs. Taki pillleHHs iCHYIOTh - Iie IUIOTH,
LIJKOM CKJaJeHI 3 BaHTaXy. TakuM DpIlICHHSIM € 3MienoaioHui
kopabenb (anri. mat. Ne 1403191): HeBenrka MOTOpHA ceKis (FOJI0Ba)
TSATHE JOBTUH THYYKHAN COCTaB 3 KOHTEHHEPIB (Tymyo0).

Bin ¢opmymroBaHHS 11€aTbHOTO KIHIIEBOTO PE3YNbTATy 3aJIE)KHUTh
BUOIp TOAAIBIIOTO HAMpPIMKY TOIIYKIiB, 1 OTXKE, L€ OAMH i3 TBOPUYUX
€TariB, 10 BU3HAYAIOTh YCIIiX YChOTO PIillICHHS.

@opMyTIOBaHHS  1I€ATBHOTO  pEe3yNbTaTy MICTUTh Oa)kaHi
BJIACTHBOCTI, (QYHKII, 1ii (pe3yiabTary) 3a SKUM-HEOyIb €JIEMEHTOM.
MoxHa IIUISXOM BH3HAUCHHS €JEMEHTa, 10 HAHOLIBIIOK MIpOr
MITAETECS 3MIHAM, 1 MPUNHCYIOYM HOMY OaykaHWU pe3ysbTar, - Take
(OpMYJIIOBaHHS  IICAIBHOTO PE3YJIbTaTy 3HAYHO 3BYXKYE HAIPSIMOK
MOATBIIIOTO TIOIIYKY i 0OMEKY€E HOTO PsiIOM KOHCTPYKTHBHHUX 3MiH.

Skmo y pomi TAaKOro eNeMEeHTY 3aBkAW Opard  '"30BHIIIHE
cepeoBHIIEe", TO TI0JIE TOIIYKY PO3LIMPIOETHCS, 1 CEpPel BapiaHTIB PillleHHS
3a/avi 3aJMINAIOTECS HE TUIBKM KOHCTPYKTHBHI, ale W TEXHOJOTivHI
pillleHHsI, TOB'A3aHi 31 3MIHOIO 3HAYCHHS OJHOTO 13 BIIACTHUBOCTEH
(mapameTpiB) enemMeHTiB cucteMu. HeoOXimHO MaTH y BUIL, IO MOYKITUBOCTI
3MIHM 3Ha4eHb BIACTUBOCTEH "30BHINIHBOTO cepeioBuIna” Oe3MexHi, 1 y
3B'I3KY 13 MM BOHA MOe 37100yBaTh (HOpMy Oy/b-SKOIO €JIeMEHTa,
npeamMeTa ado SBUILA.

TexHi4HI MPOTHUPIYYS YMOBHO NOAUISIOTH IO CTYNEHIO KOHKPETH3aIi]
Ha TEXHIYHI i (Qi3ryHi.

TexHiuHi TpOTHPIYYST MOXKHA NPEACTABUTH Yy BHUIJLIOL: "SKIIO
HOJIMIIYBaTH Tapamerp A BIJOMUM IIUIIXOM, TOJAI HENPUITYCTHMO
noripiryeTsest napamerp B" abo "eneMeHT A OBUHEH BUKOHYBATH Jit0 B
(Matu siki-HeOyJlb HEOOXiJHI BIIACTHBOCTI), ajie BiH HE MOXe HOro
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BUKOHATH (He Mae HeoOXigHi BmactmBocti)'. Hampukman, "sximmo
301BIIATH MIMHICTH KOHCTPYKIIii, TO HEMPHIIyCTHMO 3pocTte ii Bara'
abo "TpyOOITpOBiJl TOBHHEH CaM PETYJIIOBaTH CBil mepepi3, aje Horo
BHYTPIIIHS YacTUHA HE MOKE 3BYKYBaTHCS i po3LIuproBaTHCs".

Qi3u9HI TPOTHPITYS MOKHA TPEJCTABUTH y BUTIISAL: "eleMeHT A
MMOBMHEH BHKOHYBATH Mif0 B; (MaTu SKych BJIACTHBICTB) IUIA TOTO, 1100
3aificHioBasiocst Cy, ajie elIeMeHT A TakoXX MOBHHEH BUKOHYBaTH Jii0 B;
(MaTé TIPOTHIIEKHY BIACTHBICTB) IUIA TOTO, 00 3mailicHroBamocs C,"
a6o "ememeHT 4 (BIaCTHUBICTh €I€MEHTA) MMOBHHEH (TIOBUHHE) OyTH i He
noBuHeH (He moBuHHE) Oytn". Hanpukman, "egeMeHT MOBHHEH OyTH
MPOBITHAKOM ISl TOTO, 00 TIPOITYCKAaTH ENEKTPUYHUIN CTPYM Y HAalPSIMKY
I, i moBuHeH OyTH [i€TIEKTPUKOM JJIsI TOTO, MO0 HE MPOIYCKAaTH
CIICKTPUYHUI CTPYM Yy HampsMKky 2" a0o "eJIeKTpOIpOBIAHICT TOBHHHA
OytH 1 il He moBMHHE OyTH".

[Ticas mporo 3miCHIOEMO TIOMIYK i€l pimeHHs (MPUHIMITY) i, 110
JIO3BOJISIE TO3BOHTH (TIEpeOOPOTH) BUSBIICHE IIPOTHPIUUSL.

Ha piBHI TeXHIYHOrO MPOTHPIYYsl TOIIYK i€l pIilICHHS MOXe,
30KpeMa, IMPOBOAUTHCS 13 3aCTOCYBAHHSIM THUIIOBUX NPUHOMIB IOAOIAHHS
npotupivus [3, 4] 1 poHy eBpucTHYHUX Tpuiiomis [18]:

1) Ilpunyun opobnenns. Po3ninnt 00'€KT HA YACTUHU, BUKOHATH
po30ipHUM, 301TBIIMTH CTYIiHB IPOOICHHSI.

2) Ilpunyun eunecennsi. BigokpeMuTH Bif 00'€KTa 4acTHHY, IO
3aBaxkae (BIACTUBICTH) a00 BUAIIUTH €JHO MOTPiOHY.

3) Hpunyun  micyesoi  sxocmi. llepetn Bim  omHOpimHOT
CTpyKTypu 00'ekTy (Tporiecy) A0 HEOmHOpigHOTro. Pi3HI wacTuHH
00'exTa IMMOBUHHI MaTH pi3HI (QYHKIIT 1 XapaKTepPUCTUKH, [0 HAHOIIbII
BIJIMOBIAI0TH IXHIH POOOTI.

4) Ipunyun acumempii. TlepelTn Big cUMETpUYHOI (GOPMH 10
ACHMETPUYHOI.

5) Hpunyun o06'eonanns. 3'ennatn (00'emHartn) y mpoctopi abo
yaci ogHOpiHI a00 cyMikHI oneparrii (00'eKTH).

6) Ilpunyun ynisepcanonocmi. O0'€eKT BUKOHYe (YHKIIT THIIUX
00'eKTiB (THX, y KX TETIEp HEMa€e NOTpeOH).

7) Ipunyun "mampvowxu”. OquH 00'€KT PO3MIIIICHUH ycepeanHi
1HIIOTO, TPOXOAUTH KpPi3b MOPOKHHUHY B 1HIIOMY OO'€KTi, iHIIMH -
ycepeauHi TpeThoro i T.1.

8) Ilpunyun  anmuseacu.  KomreHcyBaTH  Bary  00'€KTy
CHOJIYYCHHSIM 3 IHIIMMH 00'€KTaMH, 110 BOJIOMIFOTH MiHOMHOIO CHUJIOHO,



a00 B3aEMOZIEI0 i3 CepeOBHUIIIEM (32 PaxXyHOK aepo-, TIAPOINHAMITHAX
Y IHITUX CHIT).

9) Ipunyun nonepeonvoi nanpyeu. 3a3qaneriap 101aTH 00'€KTy
nedopmanii (Hanpyru), MpOTHIICKHI HeOaKaHUM.

10) Ipunyun nonepednvozco ukonanus. 3a3majerigs BHKOHATH
HeoOXimHy 3MiHy 00'ekTy (TOBHICTIO ab0 YacTKOBO), PO3CTaBUTH
00'eKTH Tak, 1mO0 BOHH MOTJIM BCTYNHUTU B Jil0 3 MiHIMaJbHUMH
BUTpAaTaMH Yacy Ha IXHIO JTOCTaBKY.

11) Ipunyun "3a30ane2ion niox1adeHol nooywxku".
KommeHncyBaTi HEBHCOKY HaAiWHICTH 00'€KTY MiATOTOBICHUMH
aBapiitHuMU 3acobamu.

12) Ipunyun pisnonomenyitinocmi. 3MiHATA YMOBH POOOTH Tak,
o0 He JOBOAMIOCS MiAHIMATH 200 OMyCKaTH 00'€KT.

13) Ilpunyun  "naenaxu”. 3amicte mii, 1m0 00yMOBIICHA,
3MIACHUTH 3BOPOTHY [il0; 3pOOWTH YaCTHHY, IO pPyXaeThCs,
HEPYXOMOIO, @ HEPYXOMY - III0 PYXAETHCS; IEPEBEPHYTH 00'EKT.

14) Ipunyun cepoioanvnocmi. TlepedTH Bix TPIMOTIHIHHUX
4acTHH O0'€KTy J0 KPHUBOJIHIMHHUX, Bil IUIOCKUX TIOBEPXOHB [0
chepryHUl; BAKOPUCTATH POJIUKH, KYJIBKH, CITipalIi.

15) Ipunyun ounamiunocmi. XapakTepUCTHKA 00'€KTY MTOBHHHI
MIHSATHCS TaK, 100 OyTH ONTHUMAILHUMH Ha KOXXKHOMY eTari po0oTu;
pO3ALTUTH O0'€KT Ha BiJHOCHO PyXOMi YaCTHHH, HEPYXOMHH OO0'€KT
3pOOUTH PYXJIUBUM.

16) Ipunyun uacmko6o2o0 abo HAOIUWKO8020 piuienHs. SIKIO
Baxkko oxepxkatu 100% HeoOXimHOI i, Tpeda ofepkaTH JieJBe MEHIIE
a00 jenBe OUIBIIIE.

17) lpunyun nepexody ¢ iHwuil umip. 3OUTBIIATH YHCIO
CTYIEHIB CBOOOM 00'€EKTY MIEPEHTH BiJl pyXy MO JiHii, B OTHOMY BUMIpI,
0 pyXy B JEKUIBKOX BUMIipax, MO IDIONIMHI, Y MPOCTOPi; 3aCTOCYBaTH
0araTormoBepxoBe  KOMIIOHYBaHHS  3aMiCTh  OJIHOTIOBEPXOBOI'O
BUKOPHUCTATHU 3BOPOTHHH OiK IOBEPXHI.

18) Ilpunyun eukopucmanus mexauiynux Koaueaws. IlpuBecTH
00'€KT y KOMUBAJIBHUNA PYX; 3MIHUTH YaCTOTY; BUKOPHCTATH PE30HAHCHI
i yIbTPa3BYyKOBI YaCTOTH.

19) Ilpunyun nepioouunoi oii. Tlepeiitn Big Ge3mepepBHOI Aii 10
NEePiOINYHOI, 3MIHUTH IEPIOANYHICTS.

20) Ipunyun 6Gesnepepsrnocmi kopucnoi 0ii. Bectu poboTy
0€3yNMMHHO, YCYHYTH HepoOO4i MW MPOMIKHI XOIU; IEPEHTH Bix



Po3oin 2 55

3BOPOTHO-TIOCTYMAILHOTO IO 00EPTOBOTO PYXY.

21) Ipunyun "npockakysannsn”. TlepeOOpPOTH OKpeMi, y TOMY
YUCIi INKIAIUBI ¥ HeOe3meuHi crajii mpolecy Ha iJABHINEHIN
MIBUIKOCTI.

22) punyun "3eepuymu wxody na kopucms". Bukopucratu
MKIUABI (PaKTOPH ISl OJEpXKaHHS IMO3UTHUBHOTO €(EeKTy; MiACHIATH
WKiATUBUKA (QaKTOp HACTUIBKM, LI00 BiH MepecTaB OYyTH TaKHUM;
KOMIIEHCYBATH OJMH MIKIIINBUH (aKTOp 1HIINM.

23) Ipunyun 360pomHo2o 368's13ky. BBeCTH 3BOPOTHHI 3B'SI30K,
SIKIIIO BIH BXKE € - 3MIHUTH HOTrO.

24) Ipunyun "nocepeonuxa”. BukopuctaTn TpOMiXHUN 00'€KT-
MEPEHOCHUK.

25) Ipunyun camoobenyzosysanns. OO0'eKT TOBHHEH caM cebe
00CITyrOByBaTH, BHUKOHYBAaTH JIOTIOMIKHI W PEMOHTHI pPOOOTH,
BUKOPHCTATH BiIXOIN PEYOBUHH, EHEPTIi.

26) Ipunyun konitosanmns. 3amMicThb HEIOCTYITHOTO, CKJIAIHOTO,
JIOPOTOr0, HE3PYyYHOro a0 TEHIITHOrO OO0'€KTYy BHKOPUCTATH HOTO
CIpOIIEH] 1 JeNIeBi KoIIii, y TOMYy YHCIi ONTHYHI BHIUMI iH(ppadepBoHi
it ynpTpadionerosi, y 3MiHeHOMY MacIiTadi i T.nI.

27) Ipunyun  3aminu  00po20i  008208IYHOCII HA  Oelesy
Hed06206iuHIicMb. 3aMIHUTH JOPOTUH 00'€KT HAaOOpOM JICIICBHX,
MOCTYMUBIIUCh TPU  [OMY  JEAKUMH  SIKOCTSMH  (HAMPHUKIIA,
JIOBTOBIYHICTIO).

28) Ipunyun 3aminu mexauiynol cxemu. 3aMiHUTH MEXaHIUuHY
CXEMy E€JCKTPHUYHOI, OINTHYHOK, TEIIOBOIO, AaKyCTHYHOK a0o
"3a1maxoBo0""; BUKOPUCTATH €JeKTPUYHI, MarHiTHI ¥ eleKTpOMarHiTHi
MOJISL JIJIsl B3AEMOJIT 3 00'€KTOM; MEPEUTH BiJl CTAlllOHAPHUX TOJIB JI0
THX, 1110 3MIHIOIOTHCS.

29) Ipunyun  6uKkopucmanHs nHE6MO- [ 2iOPOKOHCMPYKYILL.
3aMicTh TBEpAMX YACTUH O0'€KTYy BHKOPUCTATH Ta30mOAiOHy W piJKi:
HQIyBHI W T1JPOHAIOBHIOBAHI, MOBITPSHY MOJYIIKY, T1[pOCTATHYHI i
TiIpOpEeaKTHUBHI.

30) Ipunyun euxopucmants 2Hy4KUX 0OOJOHOK | MOHKUX NIIBOK.
3amMicTh 00'€eMHHX KOHCTPYKIIiil BAKOPHCTATH THYYKi OOOJIOHKH 1 TOHKI
IUTIBKH, 130J1I0BATH 3 IXHBHOIO JOIIOMOIOK OO0'€KT BiJ 30BHIIIHBLOIO
cepe/IoBHIIIA.

31) Ipunyun euxopucmanusi nopucmux mamepianie. 3poOUTH
00'ekT ab0 HOTr0 YaCTWHM MOPHCTHUMH, 3alIOBHHTH TMOPH SKOO-HEOYIb



PEYOBHHOIO.

32) Ipunyun  3minu  Korwopy. 3MiHUTH KoOJip abo CTyMiHb
mpo3opocTi 00'ekTa a00 30BHIMIHBOTO CEPEOBHIIA, BUKOPHCTATH
OapBHi 100aBKHU, MiU€HI aTOMHU.

33) Ilpunyun oomnopionocmi. OOG'€KTH, B3AEMOIIIOUI 3 JaHHUM,
MMOBUHHI OyTH 3po0JeHi 3 TOro k marepiany (abo ONMHM3BKUM A0 HBOTO
MO BIACTHUBOCTSIX).

34) Ilpunyun ioxodie abo pezenepayii uacmun. YacTuHA
00'eXTy, 110 BUKOHAJTA CBOE MPHU3HAYEHHS a00, M0 CTajla HeTOTPiOHOO
noBuHHa OyTH BiAKWHYyTa (pO3YMHEHA, BHWIIApyBaHa U T.1.) abo
BUJI03MIHCHA; YACTHHH, 1110 HAYTh 10 BUTPAT, IOBUHHI BiJHOBIIOBATHUCS
B X0Ji poOOTH.

35) Ipunyun 3minu  Qisuko-xiMiyHux napamempie o006'ckmy.
3MIHUTH arperaTHuil CTaH 00'€KTy, XIMIYHHI CKJIaJl; KOHIICHTpaIlito abo
KOHCHUCTEHIII0, CTYIIIHB PiUHH, TEMIIEPATypy, 00'eM.

36) Ipunyun euxopucmanns gazosux nepexodis. Bukopucratu
3MiHy MapameTpiB, Mo BiAOyBaeTbcs Npu (a3oBHX MEpexoax: 3MiHa
o0csTy, BUAIIEHHS 200 TOTJIMHAHHS TeTu1a U T.1I.

37) Ilpunyun ~ 6UKOPUCMAHHS — MEPMIYHO2O0 — PO3UIUPEHHS.
Bukopucratu TepMidHe pO3IIMUPEHHS W CTUCK MaTepiaiiB, 3aCTOCYBATH
MaTepiaiy 3 pi3HUMH KoeillieHTaMHi TEPMIYHOTO PO3IIMPEHHSI.

38) Ilpunyun 6uKOpUCMAHHA CUTLHUX OKUCTIO8AYIE. YBOIUTH
30arayeHe TOBITps ab0 KHCEHb, BIUIMHYTH Ha HHX 1OHI3yIOUMMH
BUTIPOMIiHIOBaHHSIMH, 32CTOCOBYBATH 030HOBAHUI1 KHCEHb.

39) Ilpunyun 3minu cmyneus iHepmHocmi. 3aMiHUTH 3BUYAiHE
CEpeNIOBHINE HEUTpAIbHUM, YBECTH B O0'€KT HEWTpalbHI YaCTUHU W
N00aBKH, IPOBATUTH TIPOIIEC Y BAKYYMI.

40) Ilpunyun  BUKOPUCMAHHA — KOMRO3UYIUHUX — Mamepianis.
[lepeiitTu BiJ OAHOPIMHUX MaTepialiB 10 KOMITO3UIIHHX.

Ha piBHi (i3ndHOrO NPOTUPIYYS, TOMIYK inei pillleHHs MOXe,
30KpeMa, TIPOBOJIUTHCS 13 3aCTOCYBAHHSM (DOHIIB 1 TOKAKYHUKIB (Di3UUHUX,
(bi3uKO-XIMIYHUX 1 1HIIUX edeKTiB i sBum [4, 18].

HaBenemo, MoxuBi BapianTu 3acTocyBaHHS (Di3MyHMX i1 (i3uKO-
XIMIYHMX eQeKTiB ¥ SBUIN TpH pIlICHHI 3aBJaHb NPOCKTYBaHHS
TEXHIYHUX BUPOOIB (cHCTEM):

- 3MiHYy TeMIIepaTypH (3HMKEHHsI, iIBUIIEHHS a0o cTabimizamis);

- IHIUKAL[IS TIOJIOXKCHHS 1 IEPEMIIIICHHS 00'€KTY;

- KepyBaHHS PyXOM PiJIMHH | ra3y, IOTOKaMU aepo30JIiB;
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- IepeMilyBaHHS CyMilIeH, yTBOPEHHS PO3UHHIB;

- TTO/ILT CyMIIIeit; cTabisizallis MoJ0XKEeHHs 00'€KTy;

- CUJIOBHI BIUTUB, PETYJIIOBAaHHS CHIT;

- CTBOPEHHS O1IBIINX THCKIB;

- 3MiHa TepTs, pyHHyBaHHS 00'€KTY,

- aKyMyJTIOBaHHSI MEXaHIYHOI I TeII0BOT eHeprii;

- mepenavya eHeprii  (MeXaHIYHOI, TEIUIOBOI, MPOMEHUCTOI i
€JICKTPUIHO]);

- yCTAaHOBJIGHHS B3a€MOMii MDK pPyXJIUBUM (MIHIMBHM) 1
HEPYXOMHUM (HEMIHJIMBUM) 00'€KTaMu;

- BUMIp po3MipiB (BracTuBOCTel) 00'€KTy; 3MiHa pO3MIpiB
(B1acTHBOCTEH) 00'€KTIB,;

- KOHTpOJIb cTaHy a0o 3MiHa BlacTUBOCTel moBepxHi (abo
00'eMHUX BIIaCTHBOCTEH) 00'€KTY;

- CTBOpPEHHS 33/1aHO1 CTPYKTYpPH; CTa01Ti3aMis CTPYKTYpPH 00'€KTY;

- IHOUKAIlis eNeKTPUIHUX, MarHiTHUX IIOJIIB 1 BUIIPOMIHIOBaHHS
(cBiTna) 1 KepyBaHHsI IXHIMU TapaMeTpamuy;

- iHINIFOBaHHS U iHTeHCH(DIKAIisA XIMIYHIX TIEPETBOPEHbD.

Ha o6ox piBHAX mpotupiuds (GopMyTrOBaHHS YMOB HAyKOBO-
TEXHIYHOTO 3aBJaHHSI MOXKYTh 3aCTOCOBYBATHCS: MapaMETPUUHUIA METOJ
[12], anamoru 3 pi3HHX oOnacTeil TexHiKK i (HOH MaTepPiATLHO-TIOILOBUX
NEPETBOPEHD [4].

Ilpun konkperwm3aii imei pinreHHs (TEepexoji Bl KOHIEMIIl 10
MPUHOMITY) OOOB'SI3KOBO  BPaxOBYETHCS  B3a€EMO3B'I30K  0araTbox
BJIACTHBOCTEW €JIEMEHTIB CHCTEMH i B3aEMO3YMOBIICHICTD IXHIX 3HAYEHb.
Hanpuknan, Bara 3anexuTh BiJl Macu, Maca - Bifl PO3MIpiB, THCK - BiJ
temneparypu ¥ T.1. Lli B3a€MO3B'SI3KM MOXYTh OyTH BUSBIICHI NpH
aHajTi3i  BJACTHUBOCTEHM, & TaKOX NUIAXOM CKJIAJaHHS  MAaTpHIIi
B3a€MO3B'S3KYy BIIACTHBOCTEH E€JIEMEHTIB, aHAIOTIYHIN MaTpHUIl 3B'SI3KiB
€JIEMEHTIB CUCTeMH. SIKIIO K ies pIllICHHS He 3HaleHa, TO HEOOXiTHO
MOBEPHYTHCS JIO OJHOTO 3 MOIEPeHiX eramiB. Bubparu iHITy TeXHIUHY
3a7aqy W Bcl IpoLeAypHd TOBTOPUTH 3 HEIO: IIE pa3 NpoaHalli3yBaTH,
rMOIIe BUBYMTH TEXHIYHY W ()i3MUHY CYTHICTh CUCTEMH; 3MiHUTH YMOBH
HAYKOBO-TEXHIUHOIT 3a1a4i.

2.5. CuHTE3 HOBOI'0 TEXHIYHOI0 pillIeHHsA

Cucrema, oOTSDKEHA HEIONIIKOM, SIKUH HEOOXiTHO YCYHYTH ii
MEPETBOPEHHSMH, € MPOTOTUIIOM HOBOTO TEXHIYHOTO pimieHHs. laes,



ollep’kaHa B Pe3yiIbTaTi MONEPETHHOTO aHaJi3y TEXHIYHOTO 3aBIaHHS, -
IT0YaTOK HOBOI TEXHIYHOI CUCTeMH. BoHa 3'IBIsS€THCS B HAApax cTapoi i
nopopkeHa il HenosikamMu., OIHAK TEXHIYHOI CUCTEMH IIe HEMae - ii
MOTPIOHO  CUHTE3YBaTH, BHKOHATH TNIEPETBOPEHHS  MPOTOTHILY,
BIITOBITHO 1O i€l pileHHs.

Sx mpaBwuio, imes pimeHHS - e GOpPMYITIOBaHHS SIKOTO-HEOyab
(i3MYHOTO0 TPUHIUIY, BHKOPUCTOBYBAHOTO B MEpen0adyyBaHOMY
HOBOMY OO0'€KTi, CYKYNHICTh SAKMX-HEOynb mil, ¢yHkmii. i Moxna
MIPEICTABUTH SIK CUCTeMY (YHKIII eIeMeHTiB Maif0yTHEOTO TEXHITHOTO
o0'ekty (HOCIiB X (yHKUIH Tpebda BU3HAYUTH W CKIACTH 3 HUX HOBY
TEeXHIYHY CUCTEMY).

Inero pimeHHs, SK W €MEMEHTH TEXHIYHOI CUCTEMH, OMHCYIOThH 1
CYKYITHICTIO BJIACTUBOCTEH, JUIs IOTO JIOCHTh YyKa3aTH TiJIbKH Ti
BJIACTUBOCTI cepeloBHIIa a00 SKUX-HEOyIb CIEMEHTIB, SKi MH
BHKOPHCTOBYEMO, 3MIHIOIOUH IXHE 3HAYCHHS, YIpaBsatoun HUMHA. [Ipu
CHUHTE31 TEXHIYHOTO pIlIeHHS BHU3HAYAIOTHCS MaTepialibHi HOCIT THX
3HAa4YeHb BJIACTUBOCTEW 1 (DYHKILI, sAKi BiAmoBimawThk inei. [IpupoaHo,
BHTpAaTH Ha peamizamito imei moBWHHI OyTH MiHIMaNbHI W pilICHHS
MOBMHHE OYTH BUTOHYCHHM, TOMY HEOOXIJHO B TMeEpIIy dYepry
CrpoOyBaTH 3aKpIMUTH HOBI (YHKIII 32 BKE HAasSBHUMH €JIEMCHTAMHU
CUCTEMH, 3MIHUBIIH 3HAYCHHSI JISIKUX TXHIX BJIACTHBOCTEH.

He BukirodeHo, 1m0 icHyIOUi eIeMEHTH He MOXKHa TPUCTOCYBATH
JI0 BUKOHaHHS HOBHMX (yHKIIHA. Toai MOTpiOHO BBOAMTH JIOJIATKOBUI
enemeHT (abo enemeHntn). [licms BBeneHHs BapTo 3'ACyBaTH HOTO
MOJKJIMBOCTI ¥ 3/1aTHICTh BHKOHYBATH JesiKi (YHKIII iHIIMX €JIeMEHTIB
TEXHIYHOI CHUCTEMH - TepecTaHOBKa (PYHKIH iHOII JTO3BOJSIE iICTOTHO
CIPOCTUTU TEXHIYHE BUKOHAHHS €JIEMEHTIB a00 HABITh BiIMOBUTHCS BiJI
OKpPEMHUX 3 HUX.

Inero pimieHHs MOXHa BiOOpasuUTH W y MaTpPUIIX aHATI3Y
BJIACTUBOCTEN 1 MOTEHLIHUX 3MiH BIACTUBOCTEN €JIEMEHTIB TEXHIYHOI
CUCTEeMH: Yy HHX IependavaeTbCsl JOJATKOBHH CTOBMYMK IS
JIOTIOMIXKHOTO €JIEMEHTA - CepeIOBUINA. Y Hill Bi[3HAYAIOTh BIACTHBOCTI
CepeloBHINa, HEOOXiNHI i 3MIMCHEHHS inmei pilleHHs, 1 IXHBOTO
3HaueHHs. [loTiM BapTO TEPEriTHYTH MOMJIMBOCTI 3MIHM LIHX
BIIACTHBOCTEH 1HITNX €JIEMEHTIB TeXHIYHOI cucTeMu. [Ipu 30iry 3HaueHb
BIIACTHBOCTEH SKOT0-HEOY/b €JIeMEHTa ¥ CepeIOBHINA iX 3aKPIILUIIOIOTh
3a MM EJEMEHTOM TEXHIYHOI CHUCTeMHU. SIKIIO X y CHCTeMI HEMae
€JIEMEHTIB, SIKi MOTTIM O B35ATH Ha ce0e BIACTHBOCTI CEpEellOBHIIA, TO
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BBOJATH NOJATKOBHUH €NeMEHT. TakuM YMHOM, 3aCTOCOBYIOTH METOX
aHaJTi3y BIACTUBOCTEH (MAaTPHIlh BIACTUBOCTE) HA eTali CHHTE3y HOBOL
TEXHIYHOI CHCTEMH, IO J03BOJIsSIE (hOpMaIi3yBaTh MPOIEAYPU AAHOTO
eTary.

IIpn npomy OaxkaHO €JIEeMEHTH TEXHIYHOI CHCTEMM IONEPEAHBO
knacudikyBaTH Ha 1Bl Tpynu: BHpoOWM ¥ iHCTpymeHTH. Bupobwm, sk
MPaBUIO, EJIEMEHTH, 3HA4YCeHHS BJIACTUBOCTEH SKMX 3MIiHIOBaTH He
MOXHa (BUXOIUTHh, BOHM B MEHIIOMY CTYIEHiI 37aTHi BHUKOHYBaTH
¢bysKmii cepemoBumia). [HCTpyMeHTH OITBIIOI0 MIpOIO MiAAAIOTHCA
3MiHaM a0o TpucTocyBaHHIO. Koim K HOCIEM BIacTUBOCTEH
CepeIOBHIIA € BUPIO, 1HOJI 1 BIACTHBOCTI OBUHHI OYTH 1HIyKOBaHHUM,
CTBOPEHHM BiJIIOBITHUM BIUTMBOM Ha BUPIO 1HIIUX €IEMEHTIB CHCTEMH
- IHCTpPYMEHTIB.

[licns BHU3HAYEHHS CTPYKTYpH HOBOi TEXHIYHOI CHCTEMH
MMOYMHAIOTH ii KOHCTPYKTHBHO-TEXHIYHE OBEIEHHS J0 KOHKPETHOTO
pitmenHs, 3zaificHeHHoro Ha mpaktumi. el eram wmictuTh Bl
MPOLEAYPH, XapaKTepHi [UIsi TPOLECY MPOCKTYBaHHS Oy/b-KOTO
TexHigHoro 00'ekTy. Ilpu HemocTatHiN iHOpMAaii IS MPOEKTyBaHHS
MOXXYTh OyTH TIPOBENIEHI JOJATKOBI €KCIEpUMEHTANbHI i TeopeTHdHi
JIOCTIIJDKEHHS, CTBOPEHI Jitoui (hi3uyHi Mozei i T. 1.

Kounu pimeHnst goomnpaikoBano 10 GopMu KOHKPETHOTO 00'€KTY,
HeoOXiHO 3'icyBaTW MOro TEXHiYHI, TEXHIKO-€KOHOMIiYHI Ta iHIII
MOKa3HHUKH, CITIBCTABUTH iX 3 aHAJIOTTYHUMH MTOKa3HUKAMH MIPOTOTHITY H
BU3HAYUTH €()EKTUBHICTh PillICHHS.

3aKIOYHMIA  €Tal  TMpOoIlecy pIlleHHs TEeXHIYHOI 3aj1adi, 1o
HpecTaBisie cO00I0 OIHOYACHO BUXITHUM €Tar HOBOI'O MPOLECY PilleHHs, -
1Ie BUSIBJICHHSI HEJIOJIKIB CTBOPEHOI TEXHIYHOI CUCTEMH. BiH 3amuikae ofuH
IMKT 1 TIOYMHAE HOBWH, TOB'I3aHUH 3 YJIOCKOHAICHHSM OTPHUMAHOTO
TEXHIYHOTO PillIeHHS].



IuTaHHs 1J151 CAMOCTIliHOTO KOHTPOJIIO.

1. Omuiite cxemy pilleHHs TEXHIYHOT 3a1aui.

2. IlepeniunTs eTamu pIlICHHS MPOCKTHHX 3amad W IXHE
METOZAOJIOTIYHE 3a0€311eYEHHS.

3. Slka ponb aHaNi3y TEXHIYHOT 3a1a4i?

4. OnuumiiTe MeToj aHajli3y BIACTUBOCTEH. SIKi MOXKIMBOCTI
MIPOTIOHYE MTaHUK METOJT TIPY aHaJli3i TeXHIYHOI 3a1a49i?

5. Jlaiite hopMyITIOBaHHS 1/1€aIbHOTO KIiHIIEBOTO PE3yJIbTaTy?

6. [lepeniunTh 0OOB'SI3KOBI €JIEMEHTH YMOB 3aBJIaHHS.

7. [IpuBeniTe NpUKIAAN TEXHIYHHUX 1 PI3UIHUX MTPOTUPIY.

8. TunoBi mpUITOMH MOTONAHHS TEXHIYHOTO TPOTHPITYSI.

9. fIxi BUKOPUCTOBYIOTHh Gi3myHi ¥ (pi3uKO-XiMiuHI edeKTH i
SIBUINA TIPY TOMIYKY TEXHIYHOTO DIIIEHHS IS MOMONMaHHS (i3WYHOTO
MPOTUPITYS?

10. Ho Take "imes pimeHHs"?

11. Yum BiIpi3HSIOTHCS €EMEHTH TEXHIYHOT CUCTEMH - BUPOOH 1
iHCTpyMeHTH?






JIEKIIUSA Ne 7
METOIH ITOIIYKY HAYKOBO-TEXHIYHHMX PIIIIEHD

VY nanomy po3aijii AaHO 3arajibHe YSBJICHHS PO METOIH TOLIYKY
HOBHX HAyKOBO-TEXHIUYHMX pillleHb W aKTHBi3alii TBOPYOCTI MpH
MPOEKTYBaHHI TEXHIYHUX BUPOOIB (CHCTEM). BB TOKIAIHO OMHCAHO
HaWITOIMMPEHINTI METOAM, TaKi SK METOOM acomiamii ¥ KOHTPOJIHHHX
MUTaHb, MO3KOBOTO IITYpMy (aTaku), CHHEKTHKa, MOP(OIOTiUHUMA
aHali3.

3.1. 3arajbHi NOHATTS MPO METOAM MOUIYKY

[Ipu cTBOpeHHI HOBHMX TEXHIYHMX BHUPOOIB (CHICTEM) 3aBXKAH
BHHHUKAIOTh MPOOJIEMH TONIYKY (BUHAXOAY) HOBHUX, OUTBIN e(heKTHBHHUX
KOHCTPYKTOPCHKO-TEXHOJIOTIUHUX PIllIEHb, 1 Hacammepes TaKux, SKi
MepeBaKalOTh PiBeHb iCHyrOUnX. Ll oOcTtaBuHA BHMarae Bi HAYKOBUX
CHIBpPOOITHHKIB Ta iH)XEHEPIB 0OOB'SI3KOBOTO OBOJIOIIHHS IHTEHCHBHOIO
TEXHOJIOTIEI0 1H)KEHEPHOTO TBOPEHHS, PO3KPUTTSI iX TBOPUMX HAXMIIB 1
3ai0HOCTEiA.

Ha cporomgni pozpobmeno Oimpme 100 meromiB  axTuBizarii
HAYKOBOI Ta IH)KEHEPHOI TBOPUYOCTI, sIKi MO’)KHA YMOBHO PO3ALTUTH Ha:

1. Espucmuyni memoou TEXHIYHOI TBOPYOCTi, 3a JOTIOMOTOIO
SIKUX 31HCHIOIOTH MOIIYK HOBUX TEXHIYHHUX PIllIeHb 0€3 BUKOPUCTAHHS
KOMIT FOTEPHUX TEXHOJIOTIH.

2. Komn’tomepni memoou TIOUIYKOBOTO KOHCTPYIOBaHHS, SKi
0a3yl0ThCcAd Ha BHUKOPUCTAHHI CyYacCHHMX KOMIT IOTE€PHO-1HPOpPMAIiHHAX
TEXHOJIOT1H.

[pu Oinbmn jgeTaybHIA KiIacudikaii METOMIB 1HXEHEPHOTO
TBOPEHHS iX MOJIUISIOTH Ha 4 TPYIIH:

1. Cucmemni (xomOinatopHi abo riOpuaHi), sKi HampasieHI Ha
MOCHIIOBHUHN TIepelip yciX MOXIIMBUX BapiaHTIB pilieHb. B ocHOBY mux
METOJIIB TOKJaJeHI MPHUHIMIK aHamizy, OyIOoBM 1 BJIaCTHBOCTEH
TEXHIXHHUX BUPOOIB (cucTeM).

2. Acoyiamueni (TICUXOJIOTIYHA aKTWBI3allisi TBOPYOCTi), SKi
nepenoavarTh aKTUBI3ALII0 Te€HEepyBaHHS imen IIIIXOM
MICUXOJIOTIYHOTO TIOJIOJIAHHST 1HEpPIii MHCIEHHS 1 MPEJCTaBISIOTH
0e3crucTeMHUIl OITYK PillIeHHs 3a/1a4.

3. llpocpamui (anroputmiuHi), ski 3a0e3nedyroTh Oinbil abo
MEHII [UIECTIPSIMOBaHUH PyX JI0 BUPIIIECHHS 3a/1a4i MUITXOM BUSBIICHHS
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TeXHIYHUX 1 (QI3WYHUX TPOTHPIY Y BIIOMHX TEXHIYHHX BHpoOax i ix
HACTYITHE TTO/I0JIaHHS.
4. Kombinogani, ki CTBOPEHO CIIONyYEHHSM TPbOX MEPIINX PYII
METO/IB.
VY Tabn. 2 HaBeneHi AedKi Bimomi MeTtoad (I METOIWKH) TOITYKY
HOBUX TEXHIYHUX PIIICHb.

Tabmuug 2 - MeToau MouyKy HOBUX TEXHIYHHX PillleHb

Ne Haszpa meTtony |ABTop
Benuxoopumanis

L MeTto pyHAaMEHTAIBHOTO MPOCKTYBAaHHS €. Maruert

? | MeTo KOHTPOJIBHUX MMUTaHb T. Eitnoapt

3 |MeTon pyHKIIOHAIFHOTO BHHAX1THAIITBA K. OxoHC

1 |MeToa po3uJIeHOBaHOTO POCKTYBAHHS

b MeTon nikBiganii 0€3BUXiTHUX CUTYaIlil

b |Meron TpaHchopmallii cucTeMu
Hiveyuuna

{  |Meron xaTamory ®. Kynre

3 |MeTo Oprasi3yrunx MOHATh ®. XanzeH

D MeTton koHbepeHiii iaei B. 'unbje i iH.

L0 |CucremarnyHa eBpUCTHKA W. Mronep # iH.

L1 |Amnami3 BUTpaAT Ha OCHOBI crioxkuBYOoi BapTocti |X.  E6epr, K.

Tomac

CPCP

12 |Meton ekoHOMiYHOTO aHaizy W enementHoro|lO. Coboses
BipalbOBYBaHHs KOHCTPYKTOPCHKHX PillICHb

L3 |AnropuTM pillleHHs BUHAXiTHUIBKUX 3aBnanb |I'. Anprmrynep

14 |Meton cipsIMOBaHOTO MHUCJIEHHS H. Cepena

L5 |MeToauka ceMHpa3oBOro NOuIyKy I'. Bym

16 |Meroa ncuxoeBpUCTUYHOTO porpaMyBanHs |B. YaBuanumze i

iH.

L7 |Meton BUKOPHUCTaHHS 010mioTeku | A. TTonoBiHKIH
EBPUCTHYHHX MPHUHOMIB

L8 |Meton cucremHo-jioriunoro minxoxy go|B. Lly6in
pillIeHHs] BUHAXITHUIIPKUX 3aBJIaHb

19 |MeTon ripisH BUIIAIKIB i acoriiariii I'. bym

0 | Y3arasibHEeHUH eBPUCTUYHUI AITOPHTM A. TlonoBiHKiH i




1H.

1 |MeToJ IECSITKOBUX MATPHIIh TMOIIYKY P. IloBineiiko

2 |MetoJ BUSIBICHHS y3arallbHeHUX MpHHOMiB Ha|M. 3apimnos # iH.
OCHOBI aHaJTi3y OIUCIB BUHAXOIIB

[IponossxeHHs TadI. 2

Ne HasBa meTony ABTOD

3 |BemonbHuii aHami3 I'. AnpTinynep

P4 |Metoauka aHaizy BiacTUBOCTEd 1 cuHTe3y|A. Uyc
TEeXHIYHUX PillIeHb

5 | AkcioMaTHYHUI METOJI TIOHATH B. CxoMopoxoB
CIIIA

6 | Mopdosioriunuii aHami3 @. IIBikki

7 |CuHEKTHKa B. l'opnon

P8 |MeToq KOHTPOIBHHUX MMUTAaHb J1. oita

9 | [mKxeHepHO-BapTICHUN aHATI3 JI. Maiins # in.

80 |MeTo KOHTPOJIBHHUX NMUTAHb P. Kpoydopa

81 |MeToJ BiioMOCTEH XapaKTepHUX O3HAK P. Kpoydopna

82 |MeToJ MO3KOBOTO IITYPMY A. OcbopH

83 |MeToa KOHTPOJBHHUX NUTAHb C. Ilipcon

84 |Meton gokanbHUX 00'€KTIB Y. BaitTidr

85 |MeTo/ aHasIi3y BUTPAT 1 Pe3yJIbTATIB 10. danre

86 |Meton TBOPYOTO imkeHepHoro |[". Bynb
KOHCTPYIOBaHHS

87 |MeToa KOHTPOJBHHUX NMUTaHb A. OcbopH

88 |MeToJ panioHaJIbHOTO KOHCTPYIOBaHHSI P. Mak-Kpopu

839 |MeTon cxiguacToro mimxoxy Jo pinieHHs|A. @peiizep
3a1a4

10 |Meroa My3€HHOTO EKCIIEPUMEHTY KosiekTuB aBTOpiB
Dpanyis

11 |Meton "MaTpuilh BIAKPUTTS" A. Mois

12 |Meron "Kpeatike" Konnexkr. aBT.

13 |lnTerpansauii meton "Metpa" 1. byBeH 1 iH.
Hexia

14 |MeToJ KOMIUIEKCHOTO pillIeHHsI TpobeM |C. Bir
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Jlam po3risiHeMO NesKi 3 HAWITOITUPEHIINX METOIIB aKTHUBi3aIlii
MOLIYKY pillleHb Tpd TNPOEKTyBaHHI HOBUX TEXHIYHUX BHUPOOIB
(cuctem).

3.2. AconiaTuBHi MeTOIH MOUIYKY

AcoIliaTUBHI ~ METOIW  aKTUBI3alllii  TBOPYOTO  MUCJICHHS
IPYHTYIOTbCS Ha 3aCTOCYBaHHI y TBOPYOMY IIpOIECi CEMaHTHYHHUX
BJIACTUBOCTEH MOHATH HISIXOM BHUKOPHCTAHHS aHAJOTii iX BTOPHMHHUX
3MIiCTOBUX BiATiHKiB. OCHOBHUMH JKepeslaMU JJisl TeHEPYBaHHS HOBUX
ize# cirykath acoriartii, Meradopu i BUaaKoBo oopasi moustts [8, 9].

Jlo acomiaTHUBHMX METOMIB BiIHOCATBCA (0Oarato B HYOMY
aHaJIOTIuHi): METOA Kartamory, MeToa (OKaIbHUX O0'€KTiB, METOA
TipJIHI BUIIAJKIB # acomiartiii [9, 27].

Mix ngBOMa 30BCIM pIi3HUMH, HE3B'I3aHUMHU  IOHITTAMHA
(cmoBamMM) MOXHA  3IIHCHUTH  JIOTIYHUA  3B'I30K, YCTAHOBHUTHU
acolllaTMBHHUI Tepexi y 4YoTupu-m'sath eramiB [16]. Bisememo maBa

pi3HHX TOHATTS - "mepeBwHa" ¥ "M's4". 3MIHCHUMO acomiaTUBHUI
nepexia: "nepeBuna" - "mc", "mic" - "mone", "mone" - "¢yrOoabHe",
n oAl " 1 " o n n > n A LN
¢yToonpHui" - "M'su". AGO Taki ABa MOHATTS, K "HeOo" ¥ "wail":

"He60" - "36MJ’I${", HSeMHHH - "BOHaH, "BO,Z[a" - "HHTI/I", "HI/ITI/I" - "qaﬁ".

BcranoBneHo, 110 4MCIIO MPSIMHX acOLiaTUBHHUX 3B'A3KIB OyIb-
SIKOTO MOHATTS (CJIOBA) Y cepeiHbOMY Oinist ecsiti. OMH acoIiaTUBHUN
KPOK 1a€ MOXIIMBicTb BHOOpPY 3 10 ciiB, apyruii - 3 107, Tperiii - 3 10°,
gerBepTHit - 3 10°. TakuM 4MHOM, KOXKEH KPOK HA MOPSIOK 30iMbIIye
YHUCIIO0 3B'A3KIB JTAHOTO TOHATTSA 3 IHIIMMHU TMOHSTTSAMH IO TUM abo
IHIIMM O3HAaKaM, III0 ICTOTHO PO3IIMPIOE MOMKIMBOCTI BHOOpY ifeit
pIlIeHHS.

BrHaxigHULTBO MOB'A3aHE 3 IOUIYKOM BiJJIaJIeHUX aHAaJIOTiB,
MIEPEHOCOM 3HaHb 13 OJHIET 00J1aCTi B IHIIY, IHTEPIPETALII€I0 HOBOTO 3a
JOTIOMOTOI0  BiZIOMHX TOHATh, TOMYy B HBOMY BaXKKO 0OilTHCA 0€3
OOXiJHHUX CIiB, MEPEHOCHOTO 3HAYEHHs, MeTapOpPHUYHHMX BUPA3iB, SKi
BHUKJIMKAIOTh HOBI acomiaiii. OcTaHHI pO3AUIIOTE 3a 110100010,
KOHTPAcTOM, CYMDKHICTIO ¥ 3micToM. Acomiarii 3a mojgo0ow - Iie
MaTepiai il eBpUCTHUYHOI aHAJIOT1]; 32 KOHTPACTOM - JUIsl €eBPUCTUYHOT
iHBepCil; 32 CYMDKHICTIO - JUIS TIEPETBOPEHHSI B MPOCTOpi W daci; 3a
3MICTOM - JUISS CEMaHTHUYHOI iHTephperamii MmpobjaeMHOi cHuTyarlii,
BCTAHOBJICHHS NPUYMHHO-HACHIAKOBUX 3B'SI3KIB MK TEXHIYHHM



00'ekTOM, H1OTO €TeMEeHTaMH, JIFOAWHOI0, CEPEIOBHUIIEM 1 T.1I.

Mertadopu MOXKYTb CITy>KUTH MIIAKA3KOK0 I 3HAXOMKEHHS HOBOI
inei. Ane ixHe OesnocepeHE BUKOPUCTAHHS BHMAarae sSCKpaBO
BUPQXEHUX  3aTHOCTEH [0 HEHMIa0JIOHHOTO  MHCIeHHS.  Jns
MOJIETIIIEHHST I[BOTO TIporiecy OepyTb Ha O030pO€HHS TpUHOM
iHTepIpeTallii 3HaueHHs MeTadop y TEXHIYHUX TepMiHax. OJHOYacHO 3
METOI0 PO3LIUPEHHS MPOCTOPY MOIIYKY ifiel 1 MiABHUIIEHHS CTYNEHS
iXHROI ~ OPHUTIHANBHOCTI  BHUKOPUCTOBYIOTH  TipistHIH  MeTtadop
(acomiamiif), TOOTO  CEMaHTUYHO  B3aEMO3AICIKHI  JIAHITIOXKKH.
Haiiuactime 3acTocOBYIOTH 1Ba iXHI pI3HOBHAM: a) KOHICHTPOBaHI
ripisHau (TpoHA), MO MO-Pi3HOMY BHPAXKAIOTh TE caMe KIIYOBE
MOHSATTS; O) TipistHAM TochigoBHUX Mertadop (acomiamiit), mpu
TeHEPYBaHHI SKHX TomepenHs Meradopa € KIOYOBHUM TMOHATTIM JUIS
YTBOPEHHS HACTYIIHOI.

KO B3SITH ONIHE KIIOYOBE CIOBO '"MOBITpA", TO TipisHAA
KOHIIEHTPOBaHUX MeTadop Moxe Oyt Takoro: "moBiTps" - "HeBHIUME
cepenopuie" (Meradopa-aHamor) - "marepianbHuil ayx" (Meradopa-
Karaxpesa) - "0 COKUpOI He mepepyOaem?" (meradopa-zaramka).
[aTepnperaniero TipASHAM CIy)XaTh HOHSATTA: BaKyyM, CIHPT,
MTHEBMOTPAHCIIOPT, MPOMiHb, TiHb, BiTEp, €NeKTpuKa i T. 7. HaBenmeni
MOHATTSL €  OKPEeMHMH  aHaJlloTaMH  KJIIOYOBOTO  ClloBa
BUKOPUCTOBYIOTBCSI ISl MOTO aHali3y B KOHTEKCTI 3aladi 3 METOIO
3HAXOJKCHHS 171eT PIllICHHSI.

3acToCyBaHHs TMOCTIJIOBHUX TipisiHI Metadop Aae Ie OuIbII
BimnaneHi anamoriuni (abo mportuiexHi) moHATTA. [lepeBaroro
MeTaOpUIHOTO MUCIEHHS € WOro BUCOKHN PiBEHH OPHUTIHAIBHOCTI.
lenepyBanHst wmeradop BuUMarae HAOyTTS HAaBUYOK, aje JIETKO
mianaerbes popmanizaiii.

Skmo Ha 00'eKT, IO YAOCKOHAIIOETHCS, MEPEHECTH O3HAKU
IHIIMX, BHUIAIKOBO OOpaHUX O00'€KTIB, TO PI3KO 3pOCTE YHCIIO
HECITIO/IIBAaHUX BapiaHTIB pimeHHs. Ll imes mociyXuia OCHOBOIO
METOAYy aKTHBi3aWii TBOpYOCTi, 3ampomoHoBaHoro B 1926 p.
npoecopom beprincekoro yHiBepeutety @. KyHie (Meron karaiory) i
BIOCKOHaJIEHOTO B 50-Xx pokax aMepHUKaHCHKUM BHHAXiTHUKOM
Y. Baiituarom (MeTo1 oKaTbHUX 00'€KTIB).

Metoa QokanbHUX 00'€KTIB Ja€ rapHi pe3ylbTaTH MPH MOLIYKY
HOBHUX Moau(iKallii BiIoMUX Croco0iB i mpucTpoiB. CyTHICT METOLY Y
MEepEeHeCeHHI O3HaK BHIAJKOBO OOpaHWX OO0'€KTIB Ha O0O0'€KT, IO
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YIIOCKOHAIIOETHCSL.
3acTocoByIOTh MeTON (PoKadpbHUX O0O'€KTIB Yy HACTYITHOMY
MOPSAKY:

- BUOip GokanbHOro 00'eKTy (HAMpHUKIaJ, TOAUHHHUK);

- BHOIp TPHOX-YOTHUPHOX BHUMAAKOBHX 00'ekTiB (iXx OepyTh
HaBMaHHSA 31 CJOBHMKA, KaTaJory, TEXHIYHOTO J>KypHaTy # T. 1.
Hanpukiaz, kiHo, 3Mis1, Kaca, TIOJIOC);

- CKJIaIaHHs CTHCKIB O3HAK BHITAIKOBHX OO'€KTIB (HAIPHKIIAI,
KiHO: IMPOKOEKpaHHEe, 3BYKOBE, KOJIHOPOBE, 00'eMHE 1 T. 11.);

- TCHEpYBaHHS 11ell IIJISIXOM HpUETHAHHS A0 (OKaNbHOTO 00'€KTa
O3HaK BHIAJIKOBUX 00'€KTiB (HANPHKIAA, NIMPOKOCKPAaHHUN TOAWHHHK,
3BYKOBWH TOJAMHHUK, 00'€MHHUY TOAMHHUK 1 T. II.);

- PO3BUTOK OTPUMAHUX CIIOJY4YCHb NUISXOM BUIBHUX acolliailii
(HampuKknan, IIMPOKOCKPAaHHWH  TOAWHHHMK:  3aMiCTh  BY3BKOTO
uugepbiara B3ATUH MHUPOKUI; MOoke OyTH By3pKuil nudepbnar, mo
1HOJII PO3TATYETHCS B IIUPOKHUH, TPOEKTYETHCS KYTUCh... 1 T. 1I.);

- OIIIHKa OTPUMAaHHMX 1JIei 1 BigOip KOPUCHUX PILLICHb.

[lomanpmuM pO3BUTKOM MeTOAy (OKATBFHUX OO'€KTIB € METO.H
TipIsSHA BUMAAKIB W acomiamiéi, pospodnenuit [.5. bymem [9]. Bin
JIOTIOMAra€ 3HalTH BEJIMKY KUIBKICTD IMiJIKa30K JIJIsi HOBHX 1JICH IIISIXOM
YTBOPEHHS aCOIliallii.

3.3. MeToau KOHTPOJBLHUX MUTAHb

MeTo/1 KOHTPOJIBHUX THTaHb 3aCTOCOBYETHCS [UISI ICHXOJIOTIYHOT
akTuBi3amii TBopYoro mporecy. Llinp #oro - 3a AOMOMOro0 HaBiTHHUX
3aluTaHb MiABECTH 10 pimieHHs 3anadi. CHOUCKM TakuX [HTaHb
MPOTIOHYBANKCS PI3HUMU aBTOpamH, TMouyuHaoun 3 20-X pOKiB
XX cropigus.

Meton Moxe 3acTocoByBaTHcS abo y (GopMi MOHOJIOTY
criBpoOiTHHKA (iHXKEeHepa, acipaHnTa), 3BepHEHOro JIo camoro cebe, abo
nianory, HampuKkiIal, y BUIJSAI NHUTaHb, IO 33Jal0TbC KEPiBHUKOM
MO3KOBOTO IITYpMy WieHaM Ipynu reHepatopiB ifed. CyTe merony
MOJISITa€ B TOMY, IWIO CIHIBPOOITHUK BIJMOBIIa€ Ha TIMTAHHA 32
BHU3HAYEHUM CITHCKOM, 1 y 3B'S3Ky 3 HHUMH DO3TJISae CBOIO 3ajady.
upoxo momwupeHi yHiBepcaldbHI CHHCKH 3alUTaHb, CKJaJeHi
A. Ocoopuowm, E. Paynzennom, T. Eiinoaprom, [1. ITipcorom i in. Bonu
CKJIQIalOThCsA 3 PI3HOI KIUIBKOCTI MUTaHb. 3a KOPJOHOM 4YacTille
KOPHUCTYIOTBCSI CIIMCKOM 3alMTaHb, po3podneHuM A. OcOopHOM, IO



MICTUTH 9 TPYIT IUTaHb.

Crincok KOHTPOJIBHUX NHUTaHb 110 A. OcOopHY.

1) Slke HOBe 3aCTOCYBaHHS TEXHIYHOTO OO'€KTy MOXKHA
3amponoHyBaTi? Um MOXIMBI HOBI cmocobum 3actocyBaHHs? Sk
Moan(iKyBaTH BijoMi ciocoOr 3aCTOCYBaHHS?

2) Yn MOXIHMBO BHUPIIICHHS 3aJadi HUIIXOM MHPUCTOCYBaHHS,
cnporeHHs, ckopoueHus? [{o Haramye nanuii TexHiuHHMN 00'ekT? Um
BHUKIIMKA€ aHaJOTis HOBY imer0? YW € B MUHYIOMY AaHAaJOTIdHI
mpoOiieMHi  curyamii, ski MokHa Bukopuctatu? o MmoxHa
ckomitoBaTu? SIkuii TeXHIYHUNA 00'€KT MOTPiIOHO BUNEpEHKATH?

3) Sxi Momudikarii TexHIYHOTO 00'eKTYy MOXIMBI? Un MOXiMBa
Moau(ikarisi nuIXoM oOepTaHHS, BUTHHY, CKPY4yBaHHS, ITOBOPOTY?
Sxi 3mian npusHaueHHs (PyHKHIT), KOIbOpY, pyxy, apoMary, Gopmu,
00puciB MOKITUBI? THIII MOXKIIUBI 3MiHA?

4) lllo mMoxkHa 30UIBHIMTH B TexHiYHOMY 00'ekTi? IIlo MoOXHa
mpuegHatu? Uwm MOXIMBO 30UTBIIEHHS dYacy CIy)KOH, BIUIUBY?
30i1pmMTH  YacToTy, po3Mipw, MinHicTs? [liABUIIMTH  SIKiCTH?
[lpuenqnatn  HoBWit  iHTpemient?  JlyOmoBatn? Uum  moximBa
MYJBTUILTIKAIS POOOYHX e1eMeHTiB abo BChoro 00'ekTy? Un MOXKINBO
nepeOibIIeHHs, rinepOoJIi3allis eJieMeHTIB 200 BChOro 00'eKTy?

5) Illo mMoxHa B TexHidHOMy 00'ekTi 3Mmenmmtu? IIlo moxHa
3aMmiHuTH? Yn MOXKHa m0-HEOYOb YUIUIBHUTH, CTHCHYTH, 3TYCTUTH,
KOHJICHCYBaTH, 3acTOCYBaTH CHOCiO MiHiaTopu3amii, yKOPOTHTH,
3BY3UTH, BIJIOKPEMUTH, pO3IPIOHUTH?

6) Illo mMoxHa B TexHiuHOMYy 00'ekti 3aminuTu? 1o, CKilbKH
3amimatd ¥ i3 uuM? lamwmii iHTpemienT? IHmmi wmartepian? IHIMMA
npornec? [Hme mxepeno eneprii? [Hme posramryBanHs? [Hmumi Kouip,
3BYK, OCBITJICHHS?

7)Illo MOXKHAa TMEPETBOPUTH B TeXHIYHOMY 00'ekTi? ki
KOMIIOHEHTH MOHA B3a€MHO 3aMIiHUTH? 3MIiHUTH MOAENb? 3MIHUTH
PO30UBKY, pPO3MITKY, TUIAaHYBaHHSA? 3MIHHTH TOCIIIOBHICTh OTNEpaIlii?
TpancnionyBatn npuunHy ¥ edekr? 3MiHMTH mBUAKICTE abo Temn?
3MIiHUTH peKUM?

8) lllo MokHA B TEXHIYHOMY OO'€KTi MEPEBEPHYTH HaBIAKU?
TpaHncioHyBaTH TO3UTHBHE W HeratuBHe. UM He MOXHA OOMIHATH
MICISIMM TPOTWJIEKHO po3MimeHi enemeHTu? IloBepHyTH iX 3amom
Hanepen? IlepeBepnytn Hm3oM Haropy? [lominsTa  ponsmu?
[lepeBepuyTu 3aTucKn?
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9) sIki HOBI KOMOIHAIIIi €JIEMEHTIB TEXHIYHOTO 00'€EKTY MOKIJIUBI?
Un MOXHa CTBOPHTH CYMIIl, CIUIaB, HOBI aCOPTHUMEHTH, TapHITyp?
KombinyBatn cekuii, By3mu, Osoku, arperatu? KomOiHyBaTm mimi?
Komb6inyBatn npuBabnusi ozHaku? KombGinysatu inei?

OmHMM i3 Kpalux MOYKHA BBaXKATH CIMCOK KOHTPOJIBHUX IHUTAHB,
CKJIAJICHUI aHTIIACHEKIM BHHAXiTHUKOM T. DiimoapToM.

1) [lepeniunth BCi SKOCTI W BH3HAUCHHS Tepea0auyBaHOTO
BHHAXOAy. 3MIHUTH iX.

2) Touno  chopmymoBatu  3amady.  CrnpoOyBatd  HOBI
¢dopmymoBaHHs. BusHaumTH ApyropsgHi W aHaNOTivHI  3a1adi.
Buainut ronosHi.

3) lepeniunTh HEMONIKM HAABHHUX pillleHb, iXHI OCHOBHI
MPUHIMIHN, HOBI IPUITYIICHHSI.

4) CteoputH aHTACTHYHI, O10JIOTIYHI, CKOHOMIYHI, MOJEKYISIPHi
i iHI1 aHanorii.

5) [ToOyayBatd  MaTeMaTW4Hy, TiApaBIiuHy, E€JIEKTPOHHY,
MexaHiuHy ¥ iHmIy mojeni (BOHM TOYHIIIE BHPaXarOTh iA€l0, YUM
aHaJyorii).

6) CipoOyBaTH pi3Hi BHAW MaTepialiB ¥ eHeprii: ras, piauHy,
TBEpAE TiJIO, Telb, MiHY, NACTy W iH.; TEIJIO, MarHITHY €HEprito, CBITIO,
CWIy ylnapy W T. J1.; pi3HI JOBXHHH XBHJIb, TIOBEPXHEBI BJIACTUBOCTI
T. I1., TIEPEXiJIHI CTaHU - 3aMep3aHHs, KOHJEHCAIlis, TIePeXi Yepe3 TOUKy
Kropi i T. 1.; epextn xoyns-Tomrcona, @apayes i iH.

7) YcTaHOBUTH BapiaHTH, 3aJIEKHOCTI, MOYITHBI 3B'I3KH, JIOTIYHI
30iry.

8) JloBimaTrcsi IyMKy JAESKHX 30BCIM HEOOI3HAHHMX Yy JaHiif
CIpaBi JIFOJICH.

9) BnamityBat cyMOypHE TpyIoBe 0OrOBOPEHHS, BUCIYXOBYHOUH
BCi imei 0e3 KpUTWKM (HANPUKIIAJA, BUKOPUCTOBYIOUM TaKi MOIYJSpPHI
METOJI IMCHUXOJIOrTYHOI aKTHBI3aIlli KOJEKTUBHOI TBOPYOI MisJIBHOCTI -
"mo3koBuil mtypm" [7] i "cunektuka" [9]).

10) CnpoOyBaty "HamioHaybHI" pIlIEHHS: XUTpE MIOTJIAHJCHKE,
BCEOCSHKHE HIMEIIbKE, MAPHOTPATHE aMEPUKAHCHKE, CKIIaJHEe KUTAHChKe
UT. I

11) loma # Ha poOOTi, Bech 4Yac, OyMaTd Haja pPIMICHHSIM
po0JieMu.

12) TIporysroBaTiCh Cepell CTUMYJIFOI0UOT0 OTOYCHHS (CMIiTHHK
METaNoOpyXTy, TEXHI4HI My3el, MarasuHd JelIeBUX pedeh),



PO3IMBIATHCS KypPHAIIN, KOMIKCH.

13) CrBoputy TabONMIO IiH, BEIHYUH, IE€PEMIIIEHb, THUIIB
MaTepianiB i T.A. pi3HUX pilleHb nmpobiemMu abo ii YacTHWH, HIyKaTH
po0JIeMH B pillicHHsIX 200 HOBI KOMOiHaIlii.

14) BuznauuTH ifieajbHe pilIeHHs, PO3POOIATH MOYKIIHBI.

15) Bugo3minuTy pimieHHs: mpoOiIeMu 3 MOy Yacy (CKopiiie
a00 MoBiNBHILIE), pO3MIpiB, B'I3KOCTI U T. TI.

16) B ysBi 3aI1i3TH yCepeInHy MEXaHi3My.

17) BusHauuTy ajgbTEPHATHBHI TNPOOIEMH ¥ CHCTEMH, SKi
BUJIYHYaIOTh MEBHY JAHKY 3 JIAHIIOTA i, TAKUM YHHOM, CTBOPIOIOTH IIOCh
30BCiM iHIIIe, BelyuH yOiK Bif MOTPiOHOTO pillIeHHSI.

18) Yus e mpodiema? Yomy itoro?

19) Xto mpumymaB 1ie mepuum? Ictopis muramus. SIki XuOHI
TIyMaueHHs 1iel mpobieMu Manu micie?

20) Xro e BupinmB 1to mpodiaemy? Horo Bin gomircsi?

21) Bu3HauuTH 3araJbHONPUAHSATHI TPAHUYHI YMOBH U MPUYUHH,
IXHBOI'O BCTAHOBJICHHS.

Icaye Takox cnmcok murans Jl. [oifa, 1o Bigpi3HIETHCSA THM, IO
MUTaHHS TYT CTaHOBJIATH IEBHY CUCTEMY (B IHIIMX CITUCKAX iX MOXKHA
Minatd wicisimu). Croucok /I, [Toiia cTBOprOBaBCS TMEPEBAXKHO IS
pillleHHs] MaTeMaTHYHHUX 3aJ]lad, ajie MOke OyTH BHKOPHCTaHHH 1 MpH
pIllIeHH] TEXHIYHHX.

Haii6inbim yHiBepcanphuii 3anutansHuk .5, Byma [7], skwuii
HA3UBAIOTh 3aMUTAIILHUKOM YSIBHOTO €KCIIEPUMEHTY BHHAaXiIHUKa. Bin
MIiCTUTh, HAITPHUKIIA, TaKi TUTAHHS.

SIK BUPIMINUTH 33714y, SKIIO HE 3Ba)KATH HAa BUTPATH, SKIIO BiJ il
PIIICHHS 3aJIe)KUTh JKUTTS JIIOJUHM, SKIIO TEXHIYHUNA 00'ekT Oyne
BUKOPUCTaHUH sK irpamka, abo SKmO O00'€KT € HaBYAJIbHUM
MMOCIOHHUKOM, €EKCIIOHATOM?

Uu He MOXHA BIIKUHYTI B MHHYJIOMY MPUHIMIIA PilICHHS
BUKOPHUCTATH 3apa3 MPH CyYaCHUX TEXHIYHUX MOKIHUBOCTSIX?

Un MOKHa MMPOPOUYMTH pe3yJsbTar pimeHHs 3agadi yepe3 10 — 15
POKIB 3 ypaXyBaHHSIM POCTY CYCHUIBHHUX MOTpeO?

Sk BUTIIZAE TIEPENIK YCiX OCHOBHHMX HEJIOJIKIB BIIOMHX pillleHb
3anavi? SIkum moBWHHE OyTH pillIEHHS, SKIIO YCYHYTH iX?

3.4. Mo3koBuii mitypM. CHHEKTHKA
MeTou MO3KOBOTO IITYypMy (araku) - OAMH 3 HAHOUTBII
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MIOMYJSIPHUX METO/IIB TICHXOJIOTIYHOI aKTHBi3allii KOJEKTUBHOI TBOPUYOL
TSITEHOCTI, PO3POOJICHH aMepUKaHCEKUM mmianpuemiieM A. OcOopHOM
B 1953 p. Bin 3acTocoByeThCs Ui OJCpKaHHS HOBUX ifiel y Hayli,
TEXHiIll, aMiHICTPaTUBHI# H TOPrOBEJIbHIN MisIILHOCTI.

OcoOnMBICTIO JaHOTO METOAY € Te, M0 I YCyHEHHS
NICUXOJIOTIYHMX  TEPELIKOJ], CHPUYMHEHHX OCTPaxoM  KPHUTHKH,
A. OcOopH 3anporoHyBaB PO3JAUTUTH B 4aci MPOIIECH TeHEePYBaHHS i/1ei
it IXHBpOT KpUTHYHOI oriHKHu [7]. Haiikpami pe3yabTaTi METOJ Ja€ TpH
pO3TIAAL 3a7ad OpraHi3alliifHOro xapakrepy (HanpuKIaa, 3HAUTH HOBE
3aCTOCYBaHHS BHPOOJEHIN MpOAyKLii, 3HAaTH HOBY (QOpMy peKiaMu i
T. J1.) 1 IPH PIIICHHI 111010 HECKJIAAHUX TCXHIYHUX 3a]1a4.

PozpizHstoTe MeTOmM TPSAMOTO W 3BOPOTHOTO  MO3KOBOTO
HTypMYy.

I[lpu  npsMoMy  MO3KOBOMY  INTypMi, YMOBM  3ajadi
(hOpMyITIOIOTBCS TUTBKH B 3aralbHUX TOHSATTAX, V SKiil MOBWUHHI OyTH
BH3HAYEHI /[Ba MOMEHTH: IO HEOOXiTHO OxepkaTd abo MaTH, i IIo
3aBaXka€ oJiepKaHHIO OaKaHOTO.

IIpn 3BOpPOTHOMY MO3KOBOMY IITYPMi OCHOBHE 3HA4EHHS
HAJar0Th KPUTHIN. 3amady mia0uparoTh HE 3arajlbHOTO XapakTepy, a
OlTbII KOHKpEeTHY. OCOOIMBICTH METOJTY TIOJISITAE B PO3KPHUTTI MPOTHPIY,
nedeKTiB, HeJOMIKIB i 00MeKeHb ITPOEKTOBAHOTO BHPOOY.

Tomy npu ipoekTyBaHHI BUPOOY BUPILITYIOTHCS JB1 3a1a4i:

- BUSIBJIGHHS B ICHYIOUMX BHpPO0ax MaKCHMAaIBHOTO YHCIA
HEJIOJIIKIB;

- MaKCUMajJbHE  YCYHEHHS  LUX  HEJONIKIB Yy  3HOBY
PpOo3pobIIOBaIFHOMY BHPOOI.

OCHOBHI ITpaBUiIa MO3KOBOTO HITYpMY.

1) 3aga4yy MOCHiIOBHO BHPIIIYIOTH JBI Tpynu jrogaed no 3 - 15
YOJIOBIK Y KOXKHIH.

[Nepma rpymna TinbKH BUCYBA€ pi3Hi ifei - e rpyna '"reHepaTopis
ine#". Y Hili OakaHO MaTW JIIOJEH, CXWIBHUX 10 a0CTparyBaHHS, 3
OypxnuBoto (aHTtaziero. 3aBmaHHs "mTypMyeThes" mpotsirom 20 - 40
xBwiHH. [pyra rpyna - "excneptu" - 0 3aKiHUY€HHI IITYpMY BUHOCHUTD
CY/UKCHHS IIIOJ0 IIHHOCTI BHCYHYTHX ife#. Y 1i ckiagi Kpaiie
MPALIOIOTH JIFOAX 3 aHAJTITUYHUM, KDUTUYHUM CKJIaI0OM PO3YyMY.

Sx mpaBuio, rpyna 'reHepaTopiB imedl" ckiamaeTscs i3 JBOX
MiATPYN: TMOCTiHE SAPO TPYNM W THMYAacOBHX WIEHIB. Snpo rpymu
MOCTYNIOBO  BiZIOMpA€eTbcss TpU PIMICHHI PI3HUX 33734  METOJIOM



MO3KOBOTO INTypMy. Y SOpO TpPyNH BXOIATh 1ii KEpIBHUK 1
CHIBPOOITHHUKY, IO JIETKO ¥ IUTITHO TEHEpYIOTh iAei, a Takox moOpe
3HAIOTh MpaBwia i JOTPUMYIOTb iX.

TuMyacoBi uineHM 3ampOUIYIOTHCS 3aJIe)KHO BiJ Xapakrepy W
3MicTy MalOyTHBOI 3amavi. Y TBOpUYy TPYIY HIKOIM HE BKIIOYAIOTH
MIPUPOKEHUX CKENTHKIB i KPUTHKAHIB, a TAKOXK THX YHS MPUCYTHICTH
MOXKE B SKIHChb Mipi 3aBakaTH IHIIMM, HAaIpHUKIad KEpiBHUKIB 1
mijpierX. TuMYacoBi 4YeHHW CITyKaTh HEOOXITHHM 1 TapMOHIYHUM
TOTIOBHEHHSM [0 SIpa TPYIH, MO 3a0e3ledye BUKOHAHHS HACTYITHHX
pexoMeHpaniil: uncio ¢axiBuiB 3 po3B'sI3yBaHOI 3a/1adi MOBUHHE OYyTH
He OisblIe MOMIOBUHU; O CKIIaAy TPYIH JOLIBHO BKIIOYATH (axiBIiB-
CYMDKHUKIB (KOHCTPYKTOPH, TEXHOJIOTH, EKOHOMICTH, TIOCTAa49aIbHUKH i
T.1.), SIKI 3a0e3mevarh KOMIUISKCHUN 1 BCEOIUHME po3risa 3amayi; a0
CKjamy Tpymnu Oa)kaHO BKIJIFOYATH KIHOK, SIKI JIOCHTh MPAKTUYHO W
OpPHUTIHATBFHO MHCISITh, CTUMYIIOIOTH 1 INJIBUIIYIOTH TyX 3MaraHHs
cepeq] YOJIOBIKiB; pEKOMEHIY€EThCS BKIIFOUATH "M0Iei O CTOPOHU", 110
HE MAarOTh HIIKOI'0 BIIHOLIEHHS 0 3a1adl.

2) OcHOBHE 3aBIaHHs TPyNH "TeHepaTopiB imei" - BumaTH 3a
BiJIBeJICHH Yac AKHaiOLIbIIe el (Y ToMy uucii (GaHTACTUIHHX, SIBHO
MOMMJIKOBUX 1 JKapTiBiAMBUX). UMM HepeanbHimIi ifiel, TUM CHIIbHIIIe
MO3HAYAEThCS IXHS Jis HAa HACTYMHOMY TMpolleci iXHBOI TeHeparrii.
[lorani imei - me karamizaropu, Oe3 HuXx He Oyme rapHmx. l[lpu
MiJBEACHHI MiJICYMKIB, 110 BiAOYAETbCS Mi3HilIe, 0araTo MPOITO3UIlii
BUSIBIATHCS MapHuUMH. OJHAaK caM TpolleC TOBHHEH BHKIUKATH
OypXJIMBHIA TOTIK iel, SIKi BUIUIMBAIOTH O€3yINHHHO, JOIIOBHIOIOYH i
B3a€EMHO 30aradyroud ofauH OJHOro. KoJeKTUBHMII po3yM nomomarae
TeHepyBaTH MOCIJOBHICTh MPOTIO3UIIii. PeriaMeHT Ha KOXKHY iJet0 - He
OUIbIIIE JBOX XBWIMH. BCl BOHM BHCJIOBIIOIOTHCS 0€3 JI0KasiB 1
3aIHCYIOTHCA JI0 TPOTOKOITY.

3) Ilpu reHepartii igeil 3a00pOHEHO YCSKA KPUTHKA, HE TiIBKH
SIBHA CIIOBECHA, ajie i MPUXOBaHA - Y BUTJIAMI CKENTHYHHX TOCMIIIIOK,
MIMIiKH, JK€CTiB 1 T.A. Y X0l WITYpMy MiX yYYaCHUKaMH ITOBHHHI OyTH
BCTAHOBJIEHI BUTBHI ¥ nMoOpo3uwinBi BigHOCcMHU. Tpeba, mo0 inmes,
BHCYHYTa OJIHUM YYaCHHUKOM IITYpMY, IiJXOILTFOBANIacsS i pO3BUBAJIACS
THIIUMH.

4) Excnieptu3y # BigOip imedl micas 3akiHUSHHS MpoOLECY
TeHEPYBaHHS BapTO MPOBOJUTH JIyxe yBaxxHO. [Ipu ixHii omiHI Tpeba
pETeIbHO MPOAYMyBaTH BCi iJei, HaBITh Ti, SKI BBaXKAKOTHCS
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HEeCepro3HUMH, HepeaTbHIUMH a0 abCypIHIMH.

5) Ipotiecom pillieHHs 331a4i yOpaBisie KepiBHUK "mTypMy", 110
3a0e3mneuye TOTPUMaHHs BCiX YMOB 1 TPaBHIIL.

KepiBHMK MOBHHEH BHKOHYBaTH CBOi OOOB'S3KM O3 HakasiB i
KpUTHKH, HAMpaBIATA POoOOTy B moTpibHE pycno. Binm 3amae pi3ni
MUTaHHS, 1HOAI IOCHh MinKasye abo YTOYHIOE, HE OIMyCKAIOYH IPU
upoMy mepepuBaHHs Oecimu. Kpim Toro, oMy moTpiOHO CTEXUTH 3a
M, 00 BUCIIOBJICHHS i7ie He BiAOyBaJIOCs TIBKU B PaIliOHATEHOMY
HanpsAMKy. Y NPOTUBHOMY BHIIAJIKy KEpPIBHHUK IIOBHHEH CaM BHCJIOBUTH
cBimoMo (aHTacTHUHY i1et0 ab0 OroJIOCHTH "M'SITUXBUIMHKY" JUIs
BHUCJIOBJICHHSI TUIBKH HETIPAKTUYHUX 17IeH.

6) SIkio 3aavy HE BUPIIIEHO B XOi IITyPMY, MOXKHA TIOBTOPHTH
Mpolec pilieHHs (Kpalie 1i¢ 3poOUTH 3 1HIIUM KOJIeKTUBOM). Komm x
MOBTOpHA CeCisi MPOBOJUTHCS 3 THUM JK€ KOJIGKTHBOM, IIpOOIIEMY
MOTPIOHO OOTOBOPUTH B I1HIIOMY AacmeKkTi a0o B OiIbII IHPOKOMY
(hopMyIrOBaHHI, MO0 POOUTH CTapy 3agady HEBII3HAHHOK. YYaCHHUKHU
WTypMY CHIPUMMAIOTH ii SIK HOBY, 1 LIe CIIPHUSE PyXy AYMOK IO 1HIIOMY
pyciy.

Jns aktuBizamii mpomecy TeHepalili imed y XoAl mTypmy
PEKOMEHTy€ThCS BUKOPHCTOBYBATH JesIKi IpUHOMH, K1
3aCTOCOBYIOTBbCS TPH TPOEKTyBaHHI BUpoOiB. TakuMu mpuiioMamu €,
Hanpukiaz, "iaBepcis”, "anamoria" i "danraziga'. KepiBHuUK Moxe
BUKOPUCTOBYBATH TaKOX CIIMCKH KOHTPOJIEHUX MUTaHb,
3anpornoHoBaHux A. OcOOpHOM i iHImMMHU aBTOpamu (po3a. 3.3).

Cunexmuxa - HaWOIIBII CHJIBHA 31 CTBOPEHHUX 3a KOPIOHOM
METOAMK AKTUBi3aLlil TBOPUOCTI - € MOAAIBIIUM PO3BUTKOM MO3KOBOT'O
mrypMy. Bona 3amponoHoBaHa aMepHKaHCHKAM BUHAXIJIHUKOM i
nociigaukoM B. k. ['opaonom. PoOoTH B IbOMY HaNpsIMKy BiH IOYaB
B 1944 p., aHamizyouu [isUTBHICTH OJHIE] BHHAXITHUIILKOI TPYIH, IO
BiJIpi3HSAJIACS BUCOKOKO IMPOAYKTHBHICTIO, a TOTiM (B 1952 — 1959 p.)
3alpOIOHYBaB CBOIO METOHKY [9].

CrnoBo '"cuHekTMKa" 'y Tepeknani 13 Trpeupkoi o3Hayae
"CHOdMy4eHHs Ppi3HOPIAHUX eneMeHTiB". VY TOBHOMY CIIOBHUKY
AHITIHCHKOT MOBH JIaHO Take BU3HA4eHHs!: "CHHEKTHYHI TPYIH - TPYyIH
JMoAeH PI3HUX CHEUiaNbHOCTEH, SKi 3yCTpiYaroTbCs 3 METOI0 CIpoOH
TBOPYMX PillIEHb NPOOJIEM HIIIXOM HEOOMEKEHOI0 TPEHYBaHHS YSIBH i
o0'enqHaHHsT HecyMicHUX eneMeHTiB". [Ipu BHKOpHCTaHHI CHHEKTHKU
(hOpMYIOTh TIOCTIHHI Ipynu (ONTUMATBHUHN CKIaJ 5 - 7 4OJIOBIK) JIFOeH



PI3HUX CHEIliaTbHOCTEH, SIKHX HAaBYAIOTh BHHAXITHUIILKAM ITPHHOMAaM.
baskaHo HaBiTh, MO0 KOXKHMIA 3 HIX MaB JeKiJIbKa pi3HUX Ipodeciii.

TeopeTHyHOI0 OCHOBOIO CHHEKTHKH CTalld CTBEPIUKCHHS, IO
TBOPYMH TpoLIeC Mi3HABaHUH 1 MOKe OyTH palliOHAILHO OpraHi30BaHUH,
TBOpYi TIpoIlecH OKpemMoi ocobu ¥  KONEKTWBY  aHaJIOTidHI,
ippalioHaTbHIU MOMEHT y TBOPYOCTI BKJIMBIIIE PAliOHAIBHOTO; Y
JATEeHTHOMY (CXOBaHOMY) CTaHi TmepeOyBae Iyxe 0araTo TBOPYHX
3miOHOCTEH, sIKi MOXXHA BUSBIATH W cTUMyToBaTtd. Oprasizaris
TIPOBEACHHS cecii CHHEKTOpIiB (CHHEKTHYHE 3acigaHHs) 3alo3udeHa 3
MO3KOBOTO IITYPMY, OJHAK BiApPi3HAETHCA BiJl HHOIO BHUKOPHCTAHHIM
JESIKUX MPUHOMIB IICHXOJIOTYHOTO HACTPOIOBAHHS, Y TOMY YHCII JyXKe
AKTUBHUM 3aCTOCYBAaHHSM aHAIOTIH [8, 9].

3.5. Mopdooriunuii anamnis

Mopdomoriuamii aHaiiz po3podieno y 1942 p. mBeHnapchkuM
actponomom @. [IBikki. 3a momomororw MeTtoxy MOP(HOIOTiYHOTO
suwmky [18, 20], HaiiOinem npopoOieHMM i3 YCIX  METOJIB
Mopoorignoro anamizy, ctBopeHux @. [[Bikki, yueHOMYy BIamocs 3a
KOPOTKHI 4Yac oJiep)KaTH 3HAYHY KiIbKICTh OPUTIHAIBHUX TEXHIYHUX
pillleHb y pakeToOyIyBaHHi.

Moponoriyamii aHai3 BUNIEPEIUB epy CUCTEMHHX JAOCIHIKESHb i
CTaB MEPIINM SICKPaBUM IPUKIAZOM CHCTEMHOrO MiIX0oay B o0jacTi
BuHaximHunTBa. Ha  aymky  @. L[Bikki, mpeaMeTOM  METOIy
MopdororiuHoro smmka € mpobiema B3aram (TeXHIYHA, HAayKOBa,
comianbHa # T. 1.). Bin momyckae, mo Toune GpopmyroBaHHS IpoOIemMu
AaBTOMATUYHO PO3KPHBA€ HAMOINBII BaXJIMBI MapaMeTpH, BiJl SKUX
3aJIeKUTh 11 BUPIIICHHS, 1 KOXKEH TaKWi MapamMeTp MOKe OIMHCYBaTHUCS
HU3Kow 3HadyeHb [9, 20]. Ilpuyomy OyIb-sike CIIONyYeHHS 3HAYEHBb
napameTpa BBa)XA€TbCA NPHUHLUUIIOBO MOXIJIMBUM. OCHOBHUU NPUHLMII
TaKOTO aHalli3y, 30KpeMa MeTo/ 1y MOP(MOJIOTIYHOTO SIIHUKA, CKIIAIa€ThCS
B CHUCTEMaTHYHOMY JOCHI/DKEHHI BCIX MHCIMMHUX BapiaHTiB, IO
BUIUIMBAIOTH 13 3aKOHOMipHOCTEH OynoBu (TOOTO MOpdoorii) cucremMu,
II0 yIOCKOHATIOETHCSL.

Mopdonoriyauii MeTox JOCHiKeHHS - OyB 3aCTOCOBaHUH JI0
LiJIoro psay cuctem: 3a TBepkeHHAM D. [[Bikki, Oinbine 70 BemTuKHUX
MPOMHCIOBUX  (IpM  BHUKOPUCTOBYBaJIM WOTO TpPU  BHPIIIEHHI
PI3HOMaHITHUX HAYKOBO-TEXHIYHHX 3a/la4. Y Pe3yNibTaTi 3aCTOCYBaHHS
cBoro merony caM . I[Bikki CTBOPHB cepilo OpUTiHAIBHUX BHHAXO/IB,
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y TOMy 4HCHi OamicTHYHI MPHUCTPOi, OPHUTIHANBHI CHJIOBI YCTaHOBKH,
BHOYXOBi pe40OBHHH, cIT0ci0 kKoMOiHOBaHOI (hoTorpadii # 1. 1.

CyTHIiCTb aHani3y MOJISITa€ B HACTYMHOMY. Y TEXHIUHIH CHCTEMI,
IO YAOCKOHAIIIOETHCS, BUIUIAIOTH JCKiJIbKAa XapaKTepHUX Ui Hei
CTPYKTYpHHX a0o0 (YyHKIIOHATBHUX Mopdomoridanx o3Hak. KoxHa
O3HaKa MOXKE XapaKTEePHU3yBaTH, HAPHUKIAM, SKHHCH KOHCTPYKTHBHHI
BY30J CHCTEMH, SIKYyCh ii (DyHKILIIO, SKHHCH peXUM poOOTH CHUCTEMH,
TOOTO MapaMeTpu ab0 XapaKTEPHCTHKH CHUCTEMH, Bill SIKUX 3aJICKHUTDH
pimeHHs TPoOIeMH W JOCSTHEHHS OCHOBHOI METH.

3a KOKHOIO BHIIEHOIO MOP(OJIOTIYHOI 03HAKOI CTBOPIOIOTH
CIHMCOK ii pI3HMX KOHKPETHUX BapiaHTiB 1 anbrepHaTHB. O3HAaKH 3
iXHIMK ajdbTEpHATHBAMH MOXKHA PO3TAlIOBYBaTH Yy Qopmi TabmuIl
(MopdosnoriuHuil AIMKK), IO JO03BOJSE Kpalle YSIBUTH cOoOi MOIIyKOBE
nosne. [lepebuparoun BCi MOXJIHMBI CHOJTYYEHHS albTEPHATHBHUX
BapiaHTIB BUAUICHHX O3HAK, MOXXHA BWSIBUTH HOBI BapiaHTH pilICHHS
3a/1adi, Ha SIKi IPX IPOCTOMY TiepeOopi MOTIIA He 3BEPHYTH YBary.

Merton nependayae BUKOHAHHS POOIT y I'ATh eTamiB [29].

Toune opmynosannsa 3aoaui, wo niorgeae piwennro. SIKIoO
CIIOYaTKy CTABUTHCS IHTAHHS TPO OJHY KOHKPETHY CHCTEMY, METOJ
0e3mocepe/IHb0  y3arajbHIOE TMOIIYK Ha BCl MOXIIMBI CHUCTEMH 3
AHAJIOTIYHOI0 CTPYKTYPOW W y MiJACYMKY JIa€ BIANOBIAb HA OUIBII
3aranbHe mHTaHHSA. Hanpukiaa, HEoOXiqHO BUBYHMTH MOPQOIOTiaHui
XapakTep yCiX BWIIB TPAaHCIOPTHUX 3acO0IB 1 3amponoHyBaTH HOBY
e(eKTHBHY KOHCTPYKIIiIO MPHUCTPOIO Jisi TPAHCIIOPTYBAHHSI 1O CHITY -
CHIroXoza.

Cknadanusi cnucky ycix mopgonoziunux o03Hax, mobmo ycix
BANCIUBUX XaApaKkmepucmuk o00'ckmy, Uoco napamempis, 6i0 AKUX
3anexcums piwienns npobiemu U 00caeHeHHs 0cHoeHoi memu. TodHe
(dopMyIrOBaHHS 3a1adi W BU3HAYEHHS KJIACy JOCITIDKYBaHHX CHCTEM
JO3BOJISIIOTH ~ PO3KPUTH  OCHOBHI  O3HaKM abo Tapamerpu, IIo
MOJIETIIYIOTh TOIIYK HOBHUX pimieHb. CTOCOBHO JI0O TPaHCHOPTHOTO
3aco0y (cHiroxogy) Mop(oJOTiYHUMH O3HaKaMH MOXYTh Oyrtu: A4 -
IBUTryH, b - pymiiii, B - onopa kabinu, I - kKepyBaHHs, [ - 3a0e3neueHHs
3aJHBOTO XOay M T. 1.

Poskpumms mooicnusux eapianmie 3a KONCHOW MOPGHONI02IuHOI0
03HAKOI0 (XAPAKMEPUCTIUKON) WAXOM cKaadanHsa mampuyi. KoxHa 3 n
XapakTepuCTUK (MapameTpiB, MOPQOIOTIYHUX O3HAK) Ma€ TEBHE YUCIIO
k; pi3HMX BapiaHTiB, HE3aJE€KHHUX BIIACTMBOCTEH, KOHKPETHHX (OPM.



Hampuximan, nmis cHiroxomy BapiaHTH: A; - IBUTYH BHYTPIIIHBOTO
3ropsinHs, A, - razoBa TypOiHAa, A3 - ENEKTPOABUTYH 1 T..I.; by -
MOBITPSIHUHN TBUHT, b, - TyceHHIll, b3 - JInxi, b, - CHITOMET i T. 1.; By -
oropa ka0iHu Ha cHir, B; - Ha nBUTYyH, B, - Ha pymiii i T. 1. CionyueHns
OJTHOTO 3 MOXUIMBHX BapiaHTIiB MOP(OJOTIYHOI O3HAKH 3 IHIITUMH Bif
KOXKHO{ 03HAaKH Ja€ OAHE 3 MOXKJIMBHUX TEXHIYHUX PILLICHb.

Sxmo mnoOyayBaTu N-MipHUE mpocTip (Ze N - KiNBKIiCTh
Mop(ooTiuHMX O3HAK) 1 Ha KOXKHINA 3 OCeH, M0 HaJEeXUTh OTHOMY 3
O3HaK, BIOKIACTH BCi MOXIHBI HOTO BapiaHTH, TO OACPIKUMO
"Mopdororiyauid siuk" (Ha3Ba BAana Uil TPUBHMIPHOTO HPOCTOPY,
T0OTO 1y TphoX o3HaK). KokHa Touka HOro, 10 BU3HAYACTHCS 7
KOHKPETHHUMU KOOPIAWHATAMHU, MICTUTh OJHE MOXJIUBE TEXHIYHE
pilIeHHs.

Busnauenns — ¢ynxyionanvrhoi  yiHHOCmi  8CIX  00epIHCAHUX
sapianmis piwens. e HalOinbm BinmoBimampHU etam metony. L1lo6
HE 3aIlUTyTaTHCSA y BETUYE3HOMY YHCII PIllleHb 1 MeTanel, oIliHKa IXHiX
XapaKTepUCTUK TOBMHHA MPOBOJUTHCS HA YyHIBEpCaJbHIH M, 10
MO>KITUBOCTI, TIPOCTI OCHOBI, X04a IIe He 3aBX/IHY JIeTKa 3ajaJa.

[ToBunHI O6yTH po3risaHyTI Bci N BapiaHTiB pillleHb, MO0 BUXOASTH
31 CTPYKTYpH MOPQOJIOTiuHOT TabNHIIi, 1 MPOBEACHO TXHE MOPIBHIHHS 32
OIHUM ab0 JIEKUIbKOX HAaWOUIbII BAXJIWBUM JUIS JAHOI TEXHIYHOI
CHCTEMH MOKa3HUKaM.

Bubip  waubinbw  payionanbHux — KOHKpemHux — pildehb.
3HaxXO/KEHHS ONTHUMAJbHOTO BapiaHTy MOXKe 3JifiCHIOBaTHCS 32
KpallluM 3HAYEHHSM HaWOUIbII BaXJIMBOTO IIOKa3HMKA TEXHIYHOI
CHCTEMH.

Mopdosioriuauii  aHajli3 CTBOPIOE OCHOBY I CHCTEMHOIO
MUCIICHHS B KaTETOpPisIX OCHOBHUX CTPYKTYPHHUX O3HAK, HNPUHIMIIIB i
mapaMmerTpiB, 1Mo ¥ 3abe3medye BHCOKY e(EeKTHBHICTh HOTO
3actocyBanHs. Lle BopsikoBaHui croci® AOCIHIPKEHHS, IO JIO3BOJISIE
JIOMOTTHCSI CHCTEMaTHYHOTO OIJISIY BCIX MOMJIMBUX PIllleHb JaHOi
BeMKoMacTabHo1 mpobaemu. Metoa Oynye MHUCIEHHS TaKUM YHHOM,
0 TEHEPYETHCS HOBA iH(OPMAIIis, IO CTOCYEThCS THX KOMOIHAIIIH, SKi
pu 0E3CUCTEMHIM JiSUTBHOCTI HE OePYThCs JI0 YBar.

Xoua MmopdosmoriuHoMy  croco0y  MHUCICHHS  BHYTPILIHBO
BJIACTUBE MEPEKOHAHHs, L0 BCi PIillIEHHS MOXYTh OyTH peai3oBaHi,
MpU [bOMY, TPHPOJHO, 0araro siKi 3 HHUX BUSBISIOTHCS TOPIBHSHO
TpUBiaIbHUMHU. TpPYIHOII 3acTOCYBaHHS MOPQOJOTiYHOIO aHaJi3y
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MoJIsATaE B TiM, IO HE ICHYE SKOTrO-HeOyAb MIHCHO MPaKTUYHOTO i
YHIBEpCATBbHOTO METOAY OILIHKK e()eKTHBHOCTI TOro abo IHIIOTO
BapianTy pimeHHa. SkOu BiH OyB 3HaiineHuil, TO MOXHa Oy,
BUXOAAYM TIIBKUA 3 TEOPETUYHUX MipKyBaHb, BUOMpATH ONTHUMAIIbHY
KOMOIHAITI0 €JIEMEHTIB IS KOKHOTO IIPOEKTOBAHOrO IpucTporo [18].
Takum umHOM, TIpollec BHHaxXoOQy OyB OW 3amiHeHHMH Oe3mocepenHiM
aHaJi30M albTEpHATUBHHUX BapiaHTiB 3 BHKOpucTaHHSIM EOM. Sk
MpaBmII0, po0OOdi XapaKTEPUCTHKH MPUCTPOIO, B OCHOBY MOOYIOBU
SIKOTO TIOKJIQJICHO paHille HeBiOMY KOMOIHAIIO €TeMEHTIB, € OibI-
MEHIII HeBU3HAYCHUMH.

3.6. Y3arajnpHeHUi eBPUCTHYHHUIA MeTO/

V3arajgpHeHWi eBpuCcTHUHMA MeTox (abo anroputM) OyB
pO3pOOTIEHNIT  KOJNEKTUBOM  Jladoparopii MaTeMaTHYHHUX METOMiB
ONTUMABPHOTO MPOEKTYBaHHSI MapifichKOro MOJTITEXHIYHOTO 1HCTUTYTY
(Pocist) Ha 6a3i MpoOBEACHOr0 HAyKOBOTrO aHaiizy Oiibine 30 Bimomux
METOAIB TMOIIYKY TEXHIUYHMX pillleHb, aKTHBi3amii H parioHaIbHOI
oprasizarii TBopuoi fisutbHOCTI [2, 18].

s wmeromuka MICTUTH P  PO3pOOOK aBTOPIB, a TaKOX
paioHanbHI MPUHOMHU ¥ TIPOEypH 3 NIESKUX 1HIIUX METOJIB, Y TOMY
gucii: MOP(MOIIOTIYHOTO SIHMKa, (PYHKIIOHAIEHOTO BHHAXIJIHHUIITBA,
OpraHi3oByIOUMX IMOHATH i iH. Take crosydeHHs, pOOHTH METOIUKY
JOCUTh TIOBHOIO W YHIBEpCAJIBHOIO, SKY MOXXHa 3aCTOCOBYBATH JIJISI
pIllIeHHs Pi3HUX 337249 y 0araThboX rajay3siXx TEXHIKH.

VY T1abn. 3 HaBeOeHI OCHOBHI €Taly y3arajlbHEHOTO METONy M
BUKOHYBaHI MPOIEypH CTOCOBHO JIO 3aJlad MPOCKTYBaHHS TEXHIYHUX
BHUpPOOIB [6].

Tabmuns 3 - ETanu # npouenypu y3aralbHEHOTO €BPUCTUYHOTO METOAY

HaliMeHyBaHHs [ Ipouenypu
i IpU3HAYEHHS eTaIy




Eman 1. Illonepeous
HOCMAHOBKA 3a0ayi.

1.1. ®opmynroBaHHs (QYHKLII TEXHIYHOTO
BHpOOY (CHCTEMH) Ha KICHOMY PiBHI.

auaniz 3a0ayi.

dopMmynroBaHHS 1.2. ®opmynroBanHs QyHKOiI BHpOOYy Ha
¢byHKIiT KUTBKICHOMY DiBHI.
pOo3p0o0TIOBATEHOT 1.3. Bubip icHyrouux BHUpPOOIB, WO Y
TEXHIYHO CHCTEMH. | HAWOLIBIIIN Mepi 3aJI0BOJIBHSIOTH
chopmynboBaHi QYHKIII.
1.4. Cxnaganas CIIUCKY HEIOJIIKIB
ICHYIOUHX BHPOOIB.
1.5. Cxnaganus MONEPETHBOTO
(hopMyITrOBaHHS 33]1a4i.
1.6. ®opmymroBaHHS 3amagi 0e3
CHeIiaIbHUX TEPMIiHiB.
Eman 2. Busuenns i | 2.1. Cknamanas JepeBa KOHCTPYKTHBHOL

€BOJIIONIT PO3IJIAHYTOTO KJIAcy TEXHIYHUX
BHPOOIB (cucTEM).

2.2. Busasienus TEHIEHIIH
PO3TIISIHYTOTO KJlacy BUPOOIB.
2.3.36ip 1 BuBYeHHs iH(pOpMAIi TIO0
MPOTHO3Y PO3BUTKY PO3IJISTHYTOTO KJIACy
BUPOOIB.

PO3BHUTKY

[Iponosxenus Tabdmn. 3

HaliMeHyBaHHs
1 IpU3HAYEHHS eTaIy

[ Ipoueypu

BuBuenHs eBoroLil
1 TEHIECHIIH
PO3BUTKY
PO3IIISIHYTO1 i
(YHKIIIOHATBHO
OJIM3BKUX KJIaciB
TEXHIYHOI CHCTEMH
IS BHSIBIIEHHS
MOJKJIMBOCTI
MTOCHJIEHHS OKPEMHUX
IIOKa3HHKIB

2.4. BusHaueHHsT OCHOBHHX (DAaKTOpiB, IO
MalOTh BUpIMIAIBHUIA BIUIMB Ha PO3BUTOK
PO3IIISIHYTOTO 1 IPOBITHOTO KJIACIB BUPOOY.
2.5. BuzHaueHHS MOXITUBOCTI TOCHJICHHS
OKpEMUX XapaKTepUCTHK (YHKLIII.

2.6. IlpoBeneHHs paHKUPYBaHHS HEMOJIIKIB
3 TOYOK 30pYy CTYNEHS BaXJMBOCTI M
TPYZHOLIIB IXHBOI'O YCYHEHHSI.

2.7. BusiBieHHs ~ OpPUYMH  BUHUKHEHHS
HEJIOJIIKiB B ICHYIOUOMY TEXHIYHOMY BHPOOi.
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[Iponopsxenus Tadm. 3

HaliMeHyBaHHs
i IpU3HAYEHHS eTaIy

[ Ipouenypu

GyHKIII.

2.8. BUBYEHHS MOXJIMBOCTI KOMOIHYBaHHS
mitel  pimmeHHs  3amadi
B32€EMOITIICHITIOI0YNX, B3a€EMOCYIIEPEUTUBIX
1 B3aEMOHE3ICKHUX ITCH).

2.9. [lepeBipka pealbHOCTI  IOCTAHOBKH
3a/lavi Ha Cy9acHOMY PiBHI PO3BUTKY HayKH,
TEXHIKU i BUPOOHUIITBA.

2.10. BuBYeHHSI YMOB JOCSTHEHHsI IIJICH i

(mms  BUOUICHHS

BUJIJICHHS CHPHUATIMBUX 1 HECTPUATIUBUX
(bakTOpiB, IO CIPHUAIOTH a0 3aBAXKAIOTh
JIOCSAATHEHHIO I{IJIEH.

2.11. IToGynoBa
TEXHIYHOTO

iepapxiuHOi  CTPYKTypH
BUPOOY (cuctemn) i
BCTAaHOBJICHHS 3BSI3KIB MiXK eJEMEHTaMHU
PO3TIIIHYTOr0 BUPOOY W 1HIIMX CYMIKHHX
00'eKTiB.
2.12. TlepeBipka MOXIJIMBOCTI 3aJI0BOJICHHS
MOTPeOH MUISTIXOM BHECEHHSI 3MiH y CyMiXHI

00'eKTH.
2.13. Oninka CTYTICHS aKTyanbHOCTI
[OCTABJICHOI 3aja4i y MHed 4Yac " y

JIOCTYITHOMY JJIsl OTJISITy MallOyTHROMY.
2.14. CtBOpeHHS YSBICHHS 11100 TPAaHUYHO
pilIeHHs

MOJKJIUBOT'O TEXHIYHOT'O

PO3IIISTHYTOTO KJ1acy BUPOOIB.

Eman 3. Ymounenns
i demanizayis
NOCMAHOBKU 3A0QUi.
Bxmouenns B
CITHCOK BHMOT
eKCIUTyaTalliHHX,

KOHCTPYKTUBHUX,

3.1. CknamaHHs CIIMCKY BUMOT 0 iCHYIOUHX
TEXHIYHUX  BUPOOIB, 10  HaHOINBII
3aJI0BOJILHSIIOTH CHOPMYIIbOBaHIN (QYHKIIIT.
3.2. CkinagaHHas CITUCKY BUMOT JI0
PO3pOOIIIOBATILHOIO TEXHIYHOT'O BUPOOY.

3.3. lopiBHAHHS COHCKYy  BHMOT 3

ITOKa3HUKaMH HpOBi,I[HOFO KJ1acy TEXHIYHOTO




[Iponopsxenus Tadm. 3

SIKICHOIO OIIIHKOIO.

HaliMeHyBaHHs [ Ipouenypu

i MpU3HAYCHHS eTamy

TEXHOJIOT1YHHUX, BUPOOY.

PEMOHTHHX, 3.4. Buginenus BHMOI, fAKi CBiJoMO HeE
€KOHOMIYHMX ¥ 1H. | MOJKHA MIHSATH IIPH BUPIIICHH] 3a1adi.
BUMOr 3 ixHbow | 3.5. BusBnenHs  mnisixoM — aHamizy H

EKCIEePTHUX OLIHOK IOMHMJIKOBHX BHMOT 1
BUKIJIIOYEHHS iX 31 CITUCKY.
3.6. BungisieHHs  roJIOBHHUX
PO3pOOITIOBAIBHOTO BUPOOY.
3.7. BuaiseHHss HOBMX BHMOT, SIKI HE Maiau
MiCISl B ICHYIOUMX OJNHM3BbKHX TEXHIYHHX
BUPOOax.

3.8. BusHaueHHs BXigHMX 1 BHXIJIHHAX
MapaMeTpiB PO3pOOITFOBAIIEHOTO TEXHIYHOTO
BHUpPOOY.

3.9. BusiBnenust (GyHKIIOHATBHUX 3B'SI3KiB
MDK BXiTHUMH W BUXITHAMH TTapaMeTpaMHu.
3.10. BusiBneHHsT TIPOTHUPIYYS TOJIMIICHHS
BUpoOy. ['padivune 300paxkeHHs MPOTHPITUS
TTOJTIITIIICHHSI.

3.11. Bubip HaiOimbm
BUpIIIEHHs ~ 3a7a4i |
MIPOTHUPIY MOTIMIIEHHS.

BUMOI'  JI0

BOKIUBUX  JUIA
BAKKOYCYBHHUX

Eman 4. Iowyx
MEexXHIYHUX ioetl,
piwensv i ¢hizuunux
NPUHYUNIG Oii.

CuHTE3 pO3MMPEHOI

MHOHUHHA HOBHUX
TEXHIYHUX 1
¢biznyHnX

NPUHLMINB  1ii, 3
SIKAX HEOXITHO

BUOpaTH HaWKparie
pilIeHHs. Bci

4.1. IlepetBopeHHst y OakaHe TEXHIUHE
piumieHHsT HAHOIMBII  ONMM3BKUX  PIllICHb
ICHYIOUHX TEXHIYHHUX BUPOOIB.

4.2. IlepetBOopeHHsT B OakaHe
pilIEHHS Kpalux CBITOBUX 3pa3KiB.
4.3. [lepeTBopeHHss B OakaHe pilICHHS
PaHUYHO JIOCKOHAJIOTO TEXHIYHOTO BHUPOOY.
4.4. TlepeTrBOopeHHsT B OaxkaHe TeXHIUHE
pIlIEHHS] MPOTHO30BaHUX KOHCTPYKTHBHUX
pillIeHb.

4.5. IlepeTBOopeHHs B OakaHe piLICHHS
AHAJIOTIYHUX pIllIeHb i3 MPOBIJIHOTO Kiacy

TEXHIYHE
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HaliMeHyBaHHs [ Ipouenypu
i MpU3HAYCHHS eTamy
OpoLeaypH JaHOTO | TEXHIYHOTO BHPOOY.
eramy, kpim 4.9 - | 4.6.IlepeTBopeHHss B OakaHe pillICHHS
4.11, peami3yloTbca | CTapuX TNPAKTUYHO  BHUKOPHUCTOBYBaHHX
pu AaKTUBHOMY | BUpOOiB a00 y CBili 4ac BiIKUHYTHX.
BHKOPHCTaHHI 4.7. 3MiHEHHST BHIIECTOAIIOI TI0 iepapxii
eBPUCTUYHHUX CHCTEMH.
npUHAOMIB (po3n. | 4.8. PimieHHs 3ajmadi [UIIXOM  YCYHEHHS
2.4). MPUYMH BUHUKHEHHSI HE/IOJIKiB MTPOTOTHITIB.
4.9. BukopucTtaHHs METO/IiB
MOp(}OIOTriyHUX TaOIHIIb.
4.10. ®opmymtoBaHHS ~ HOBHX  (Pi3MUHHX
NPUHIUIIB  Aii  TEXHIYHOTO  BHPOOY
(cuctemn) 1 il OCHOBHHX €JIEMEHTIB.
4.11. BukopucTaHHs  METOAY  TipJsHI
acomiaiii i meragop.
Eman 5. Bubip | 5.1.IlepeBipka oOTpuMaHHX pIillIEeHb Ha
Hatkpawux (hi3uuHy i TEXHOJIOTIYHY 3A11ICHEHHICTb.

MEXHIYHUX DIUEHD.
Pi3HOOIUHMHI aHami3
17 OILlIHKA BCIX
3HANJICHUX
TEXHIYHUX PIICHb.

5.2. IlepeBipka pitieHs Ha iXHIO
BIAIIOBIHICTE OCHOBHUM BHMOTAM.
5.3. Knacudikamiss  BapiaHTIB  TEXHIYHUX

pimleHb 1Mo (iI3MYHOMY MPUHIUMY i,
OCHOBHUM KOHCTPYKTHBHHM,
TEXHOJIOTIYHUM, EKCIUTyaTalliiHUM W 1HIITUM
O3HAaKaM  JUIi  IPOBEIEHHS  I'PyHOBOL
00pOOKH pillIeHb.

5.4. Bubip HaHOTBII €KOHOMIYHHUX
BapiaHTiB, IO MJO3BOJISIIOTH BHPIIIyBaTH
3ajadqy TOpd  MIHIMQIBHHX  BUTpaTax:
MaTepianis, eKCIUTyaTaliiHuX,
TEXHOJIOT1YHHX 1 T. II.

5.5. Bubip TexHIYHUX pillIeHb,
OCHOBHUMH  TIOKa3HHUKaMH  He
KpallluX CBITOBUX 3pa3KiB.

5.6. Bubip TexHIYHUX pillieHb,

IKI  3a
HIDKYE

y SIKHX
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HaliMeHyBaHHs
i IpU3HAYEHHS eTaIy

[ Ipouenypu

HaiOlnplIa yacTKa CTaHJAPTHHUX BY3MIIB 1
JeTanei.

5.7. Bubip pimens, mo HaWOIIBII ITOBHO
YCYBaIOTh TOJIOBHI MPOTHUPIYYSl TOMIMIICHHS
TEXHIYHOTO BHUPOOYy a0 HaiOIIbII TOBHO

peamizytorb  copMynboBaHy  (HYHKIIIO,
TOJIOBHI I1ij1l i BUMOTH.
5.8.Bubip  pimens, 10  BUMararoTh

MiHIMaJIbHOI 00 3HAYHOI 3MiHH B CYMIKHHX
TEXHIYHUX BUPOOAX.

Eman 6. Jopobxra
00PaHUX MEXHIYHUX
piuiens.

JetansHa mpopoOka

6.1. [lepeBipka HallKpalUX PillIeHb HA TXHIO
BiJIMTOBITHICTH TOBHOMY CIIHICKY BUMOT.

6.2. [lepeTBOpeHHS HEPUITYCTUMUX PillIeHb
y MPHITYCTUMI.

TEXHIYHUX pilleHb, | 6.3. BUsHaueHHs  MOXJIMBUX  3MIiH Y
ixHe MONANbIEe | CYMDKHHUX TEXHIYHHX BHpoOax yChOTO
MOJIMILIEHHS KOMIIJIEKCY, L0 BKIIIOYAE PO3POOIIOBATIBHUIN
eKCIIepUMEHTAIbHA BUPIO.

17 nocimigHa | 6.4. BusHadeHHS ONTMMAJIBHUX  3HAYEHB
nepesipka. OCHOBHHUX napameTpiB HalKpamux
TEXHIYHUX BUPOOIB.

6.5. PamkupyBaHHs HalKpalux pillieHb IO
KOMIUIEKCY KPHUTEPIiB SKOCTI.
6.6. Po3po0Oka TEXHIYHUX KpECIIeHb,
MPOBEIEHHS €KCIIEPUMEHTAIIBHOL "
JNOCHITHOI TEpeBipKH Aisl  HaHKpalIux
pilIeHb.
6.7. BusiBjieHHsI HENIOJNIKIB Yy TEXHIYHUX
pimeHs micist EKCIIEPUMEHTAIBHOL
MEPEBIPKH.
Eman 7. Ananiz | 7.1. Ouinka ouikyBaHoro edekty  BiI
MexHiKo- BUKOPUCTAHHS  OJIEPKAHUX  TEXHIYHHX
EKOHOMIYHUX pilieHb.
NOKA3HUKIE 7.2. OLliHKa TIePCIEeKTHBHOCTI 3HAMICHUX
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[Iponopsxenus Tadm. 3

HaliMeHyBaHHs [ Ipouenypu
i IPU3HAYCHHS CTaIy
3HAUOEHUX piuiers 1 | PIIICHB.
oyinka nepcnexkmue | 7.3. BusHaueHHs  00JIACTI  IPAKTUYHOIO
ixHbO2O 3aCTOCYBaHHS 1 pHUHKIB 30yTy.
B1POBAOICEHHSI. 7.4. OuiHnka OYIKyBaHOTO €KOHOMIYHOTO
edexTy 3anmekHO Bix 0OCATIB peanizamii
HOBUX TEXHIYHUX BHPOOIB.
7.5. Cknamanss 3a9BOK HA BUHAXO/IH.

Ha erami 4 y3araapHEeHOTO METOy, METOO SIKOTO € TIOIIYK i/1eH 1
pimieHb, KpiM MpoOLEAyp NOIIYKYy aKTHBHO BHKOPHCTOBYIOTBHCS
CBPUCTUYHI TPHUHOMH, SKI HamaHo B po3i. 2.4. Ilin eBpucTHUHUM
NPUIOMOM PO3YMIETHCSI KOPOTKHH NPHUIKC, [0 BKasye Ha Te, SK
MIEPETBOPHUTH BiJIOME TEXHiIYHE pIlIeHHS (IIPOTOTHII), OO OIEep>KaTH
HOBE TEXHIUHE pillleHHS, a00 SK CHHTE3yBaTH HOBE PIlLICHHS.

3.7. Inmi MeTOIM MOIIYKY TeXHIYHUX pillleHb

IcHyrOTH ¥ iHIINI METOMH, IO MAalOTh TAKOX PSJi PalliOHATBHUX
cTopid (muB. Tabj. 2). 3 HUX MOXHA BHAUIUTH TPYIy, 3aCHOBaHY Ha
KOMOIHATOPHOMY MiIXOZ1 ¥ 32 Ii€l0 03HAKOI CXO0XKY 3 MOP(OIOTIYHUM
anamizoM. lle MeToam opraHi3yrouux MOHSTH, "MaTpUIlb BiIKPUTTA" i
JECSITKOBUX MaTpHIlb MOmyky [18].

MeTto oprasi3yrouux NOHATh, po3poOnennit @. XaH3eHOM B
1953 p., HaWOIMBI OMM3BKUN TIO CBOIH CYTHOCTI A0 MOP(OIIOTidHOTO
SIIUKY ¥ MIPUITyCKae MPOBEACHHS pOOOTH B JIeKiNIbKa eTamiB [28].

1) BusHaueHHS OpraHi3ylounx MOHATH i IXHIX BIIMITHUX O3HAK.

2) Knacudikariss Oprasi3yl04ux IOHSATH IO CTYIEHi IXHBOI
BaXKITUBOCTI.

3) IIpoBeneHHSI HAOYHMX 3iCTaBICHb OPraHi3ylUUX IMOHATH i3
iXHIMM BiAMITHUMH O3HaKaMy W po3poOka Ha LI OCHOBI KEpiBHOTO
MaTepiaay s BCIX MOMIJIMBHMX pIllICHb, 110 BIAMOBIAAIOTH OOpaHUM
OOMEKEHHSM.

4) OuiHka O3HAaK BIJHOCHO iX BIAMOBIZHOCTI CIIEIiaIbHUM
BUMOT'aM 3aBJaHHSI.

5) KomOiHalrisi 03HaK pi3HHX OPraHi3y4nX MOHSTh Y PIllICHHS.

o ocobnuBocTel 1 BiAMIHHOCTEH METOLY OPraHi3ylOUHuX MOHSThH



Bil MOp(ONOTIYHOTO SIMHKa HaJIeKaTh CKJIAJaHHA 3a OCOOJIHBOIO
(dhopMoro KepiBHMX MaTepiaiiB i MEBHOTO Kiacy 3aaad, rpadidune
MOJIaHHS OPTraHi3yHUWX MOHATh W IXHIX O3HAaK, a TakoX Kiacudikaris
O3HaK M0 BaXJIWBOCTI, CIPSMOBaHAa Ha paLiOHAIBHE CKOPOYCHHS
BapiaHTIB pIiIICHHS.

Merox '"MaTpuipb BIOKpHUTTS', 3ampomoHOBaHUK A. Moiem
(Dpanuis) B 1955 p., Takok TPOXH CXOKUIM Ha MOPQOIOTIYHUHN aHAaTi3.
CrpomieHo cyTb METOmy, IO TMOJSrae B MOOYMOBI TalOmuIi, y SKii
MePETUHAIOTECSA JBA PAAM XapaKTePHCTHK. SIKIIO B MOPQOIOTidHOMY
aHayi3i Bci 00paHi XapaKTepUCTUKU CTaBIATHCS 10 OyJOBH TEXHIYHOTO
00'€KTy, TO B IIbOMY METOJI 4YacTMHA 3 HHUX MOXE BITHOCHUTHCS,
HAIPUKJIAJ, 0 YMOB CIIOKHBAaHHs, BUPOOHUIITBA, EKCIUTyaTarii i T. 1.
(MatpuIld: moTpeOU 3aMOBHHUKA - MOXJIMBOCTI TiapsaHuka). Cam MeTox
HE Jla€ 3aKiHYCHHUX pillleHb, aJi¢ CTBOPIOE MOXJIHMBICTH IS acolliallii,
MTOCTAaHOBKM HOBHIX MPOOIIEM, SIKi iHIIMM METOJIOM He Oyiu O B3ATi 10
YBarm.

IcHye GaraTo BapiaHTiB MaTpHib, y TOMY YHCII KUIbKiCHI, IO
TSOKIIOTh 7O MAaTPUYHUX METOMIB MAaTeMaTWUKH, 1 SKICHI, IO Jar0Th
mepemxymMoBd I acomiamid. [IpAMOKYTHI MaTpwili TpPHITyCKArOTh
MEepeTHHAHHS JBOX PpI3HUX PSAIB XapaKTePHCTHK, a KBajpaTHi -
MEepEeTHHAHHS PSLy 13 CaMHM CO0OI0.

HaiigacTime neil MeTox CIyKHTh JUIs CUCTeMaTu3alii HassBHOTO
MaTepiady W Ja€ BIINPaBHI MyHKTH JUIS TOJAJIBIIMX JOCIKEHb,
BUSIBJISIIOYHM HAsIBHI PE3EPBHU.

Mero ~ NECATKOBHX  MATpHIb  TOIIYKY,  PO3pOOIeHMi
P.I1. IloBineiiko, BKIIIOYA€E MONIYK HOBUX TEXHIYHHX PillleHbh HA OCHOBI
aHaJli3y  pe3yJbTaTiB  CHUCTEMAaTUYHOTO  3aCTOCYBaHHS  JCCATH
EBPUCTHYHHX TMPHHOMIB JI0 KOXKHOTO 3 JIECATH OCHOBHHMX ITOKa3HUKIB
TeXHIYHOI cucteMu [22].

VY SKOCTI OCHOBHUX BUJAUISIOTHCS HACTYIHI TPYIH IMOKAa3HHKIB
TEXHIYHOT CHCTEMHU: TEOMETPUYHI (JIOBXKHHA, ITMPUHA, BUCOTA, TUIOMIA i
T. 1.); (i3uko-MexaHiyHi (Bara, MIIHICTh, KOpO3iiiHA CTIHKICTB,
eaCTUYHICT, ¥ 1H.); eHepreTwyHi (BWUJ eHeprii, K.K.JO. # iH.);
KOHCTPYKIIHHO-TEXHOJIOTI4HI (T€XHOJOT1YHICTh, TPAHCIIOPTA0EIBHICTS,
CKIQIHICTh W 1H.); HaNIAHICTH 1 JOBIOBIYHICTH, EKCIUIyaTalliiiHi
(IpOOYKTUBHICTH, TOYHICTh, CTaOUIBHICTE HapaMeTpiB W  iH.);
€KOHOMIYHI (coOiBapTiCTh, TPYJAOBI BHTpPAaTH HAa BHPOOHUITBO U
eKCIUTyaTallifo, BTpaTH ¥ iH.); CTYINiHb CTaHAapTH3alii ¥ yHigikarii;



Po3oin 3 83

3pydHICTh 00CIyroByBaHHS U Oe3meka (mrym, BiOparlii, OCBITJICHICTS,
TeMreparypa i iH.); XyJOKHBO-KOHCTPYKTOPCBHKI (TapMOHIiTHICTB,
MAacCIITa0HICTh U iH.).

Jis  mepeTBOpPEHHsSI OCHOBHHMX ITOKa3HUKIB BUKOPHCTOBYIOTH
HACTYITHI TPYIIH €BPUCTUIHHAX MPUHOMIB:

Heonozis - nepeHeceHHs y JAaHy rairy3b TEXHIKM HOBUX JUIS Hel
3HaYCHb OCHOBHHUX IMOKA3HUKIB TEXHIYHUX 00'€KTIB.

Aoanmayis - TPUCTOCYBaHHA BIAOMHUX TMPOIECiB, KOHCTPYKIIH,
(hopmMm, mMatepiaiiB i IXHIX BIIACTUBOCTEH 10 TaHUX KOHKPETHUX YMOB.

Mynvmunnixayiss -  MHOXCHHs,  30UIBIICHHS  OCHOBHHX
MOKa3HWKIB  (HamlpUKIaA,  MYJbTHUIUIKALIL  KOHCTPYKTOPCHKO-
TEXHOJIOTIYHUX TMOKa3HUKIB IMOB'3aHa 31 301IBIICHHSAM YnciIa poOounx
OpraHiB, poOOYMX TMO3MINH, KUIBKOCTI OJHOYACHO OOpPOOJIHOBAHUX
JeTaynei).

Hugepenyiayia - mo'a3ana 3 nudepeHIialiel0 MOKa3HUKIB
(mpoOneHHs, MOi, OYUIIEHHS H T. II.).

Iumeepayis - NOB'I3aHa 3 IHTErpalli€l0 MOKA3HUKIB (J10/1aBaHHS,
3'€THaHHA, 3MIITyBaHHs, 30JIMKESHHS U T. 11.).

Ingepcis - 3MiHA TOPSAIAKY HA TPOTHICKHHUHA, TOBEPHEHHS,
BUBEpPTaHHS U T. 1.

Iunynvcayis - TOB'SI3aHA 3 IMITYJIbCHUMH 3MiHAMH TTOKa3HUKIB
TEXHIYHUX 00'€KTIB.

Jlunamizayis - noB'sI3aHa 3 AUHAMI3aIliel0, 3MIHOIO B 4aci Barw,
TEMIIEPAaTypH, PO3MIPIB, KOJbOPY W IHIIMX TMOKA3HUKIB TEXHIYHHUX
00'eKTiB.

Ananoeis - BiIUIyKaHHS W BUKOPUCTAHHS MOAIOHOCTI, MOA00H B
SIKOMY-HEOY/Ib BIJHOIIICHHI MOKAa3HUKIB JAHOTO TEXHIYHOTO OO0'€KTYy ¥
B1JIOMHX OO'€KTIB.

loeanizayis - HAOMIWKCHHS TOKA3HHWKIB TEXHIYHOTO 00'€KTa 10
1I€JIbHUX.

Taka xnacudikairisi 103BoJiss€ MOOYIyBaTH JCCSITKOBY MAaTPHILO
MIOIIYKY, Y PAJKAX SKOI 3aIMCaHi OCHOBHI IMOKA3HUKH, 10 3MiHIOIOThCS,
XapaKTePUCTUKH TEXHIYHOTO O0'€KTy, a B CTOBMIISIX - OCHOBHI T'PyIH
eBpUCTUYHMX TNpHuitoMiB. Koxken il ocepenok BiANOBigae MEBHIM 3MiHI
SIKOr0-HeOy/Ib 13 OCHOBHHX INapaMeTpiB O0'€KTY W TOTOBUX TEXHIYHHX
pillIeHb 1l¢ HE MICTUTh, alleé CIPHUSIE BUHUKHEHHIO Aacolialid, Mo
aKTHUBI3YIOTH MOIIYK iJiel pillleHHS.

KoMOiHaTopHHl NPUHIMII 3aCTOCOBYETHCS TaKOX Ha JACSIKUX



eTarmax METOAWKH CEMHPa30BOT0 MOIIyKy, po3podmenoi I'.S1. Bymewm,
0 Ma€ CTpaTeriyHy W TakTHYHY YacTHHH. OCOOIMBICTIO METOAHUKH €
po3monin Bcix cTaaidl i eJeMeHTIB Mpolecy MOIIYKY pillleHHS Ha
7 9acTHH, 10 3B's13aH1 31 3JaTHOCTSAMH JIOJICBKOTO MO3KY CIpUiiMaTu i
nepepoOsTr iHpopMartiito. CtpaTeris HOIIYKY CKIIAIaeThCs 3 aHai3y
po0sIeMHOi CUTYaIlil i CyCciIbHUX TOTPeO, aHali3y (DYHKIIIH aHAIOTiB
1 MpOTOTHIy, TOCTAaHOBKHM 3ajadyi, TeHepyBaHHS imed 1 BuOOpY
eBPUCTUYHHX 3ac00iB, KOHKpETH3alii i/iei, OI[iHKK BapiaHTiB i BHOOPY
ONITUMAJIBPHOTO, CIIPOIIEHHS, PO3BUTKY ¥ peami3aliii pimeHHs. TakTrnaHa
YacTUHA — YHCJIOBI NPHUHAOMH, 3aCTOCOBYBaHI Ha PI3HHX CTaIisiX
pimenns. Cepeq HUX BUKOPHCTOBYIOTBCS MIPUHOM "CiM KITFOUOBHX CITiB"
1 TaOJWIN, aHANOTiYHI JECSITKOBHM MATPHIAM TIOIIYKY, aje po3MipoM
X7 [9].

I3 mporpamHuX (aNTOPUTMIYHHMX) METOJUK MOIIYKY HOBHUX
TEXHIYHUX pIilIeHh CTAaHOBUTh IHTEpEC, IO OJepKaja IIHPOKE
nomupenHs B HiMmeuuwHi, METOAMKA CHUCTEMATHYHOI €BPHUCTHKH, ILO
Oyna pospoOieHa mim KkepiBHMOTBOM 1. Mromtepa ¥ ycmimHO
BUKODHCTOBYETBCS B  PsAAi  HAYKOBO-IOCHITHUX 1 HaBYAIBHHUX
opranizariii [9, 18].

MeTomuka TpU3HAYCHA YIS PalliOHANBHOT OpraHizaiii mpari
IH)KEHepiB, KOHCTPYKTOpPIB 1 HAyKOBIIB. BoHa MiCTUTh KOMILIEKC
porpaM, CTBOPEHHUX Ha OCHOBI CHCTEMHOTO MiJXOLy W €BPHUCTUYHOTO
MporpaMyBaHHs, [0  JO3BOJISIE ~ BHUKOPUCTOBYBATH  iX  MpH
KOHCTPYIOBaHHI i TIPOEKTyBaHHi.

QOyHKIIOHAIEHO-BAPTICHUN aHAIi3 € METOJIMKOI0 pallioHai3aIlii,
TOOTO BJIOCKOHAJIEHHS KOHCTPYKIINA 1 TMPOIECIB 3 METOK 3HIKEHHS
iXHBOT BapTOCTI ¥ BUTPAT, IEPEBAKHO O€3 3MiHM OCHOBHUX NPHUHIIUIIIB,
IO JIeXaTh y iXHif OCHOBI. Meronuka OyAyeThCs Ha TiM, IO JCTAJIb
MaIlMHU BAOCKOHAIWTH JIETIIE, HIX MAalIWHy. 3acTOCYyBaHHS HOTO
JI03BOJISIE 3HU3HUTH BapTicTh BUPoOiB Ha 5 — 20 %.

VY 3B's3ky 3 THM, MO Oau3bKko 75 % BHUTpAT Ha BHUPOOHHUIITBO
BUpOOy IMpHIIafae Ha CTaAil0 HAYKOBUX JOCIIIKEHb 1 NPOEKTHO-
KOHCTPYKTOPCBHKHX PO3POOOK, BXKJIMBO YHUKHYTH 3aiiBUX BUTpAT came
Ha 1id cranmii. ToMy 3amadi (yHKI[IOHAJIBHO-BAPTICHOTO aHAJI3y
BUPIIIYIOTBCS IIUISIXOM — MPaBWIBHOTO  BH3HA4YeHHS  (QYHKUIH 1
XapakTepHUX O3HAaK CHCTEM BHPOOIB, iXHIX CKJIQJOBHUX EJIEMEHTIB,
PO3POOKOI0 KOHCTPYKTOPCHKHX PIllICHb BIAMOBIAHO 10 X (DyHKIIN
o3Hak [21].
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QOyYHKIIOHAIIBHO-BAPTICHUN  aHaJi3 MPOBOAATH  MEPEBAXKHO
MIOCTIiHHI JOCTITHAIBKI TPYIH YUCENBHICTIO 3 - 6 YONOBIK. Y iXHROMY
ckinangi o0oB'SI3KOBO TepeOyBalOTh KOHCTPYKTOPH, TEXHOJIOTH M
eKoHOMicTH. POOOTH 3 BUKOPHCTAaHHAM METOJIUKH BEIyTHCS 38 pOOOUNM
IJTAHOM IPUOJTM3HO B TaKiH MOCIIOBHOCTI.

Ilioecomoeuuii eman. Bubip 00'eKTy MOCHiKEHHSI W BU3HAYCHHS
el aHamizy; MiArOTOBKA Mepemiky iHpopMalidiHUX MaTepiaiis;
CKJIQIaHHS, OOTOBOPEHHS 1 3aTBEpIPKCHHS IUIaHy IPOBEACHHS aHATi3y
o0'exra.

Ingpopmayitinuti eman. 30ip ONTUMATBLHOI KUTBKOCTI iH(GOpMAIIil
JUTSL BU3HAYCHHS 0COOJIMBOCTEH 1 CTPYKTYPH JOCIHIKYBaHOTO 00'eKTa 1
Horo aHajoriB; cucreMaTu3aris iHopmamii i ii BUBYCHHS I OIHCY
o0'ekta, 3'ascyBaHHS Horo (aKkTUYHOTO CTaHy; BHUSBICGHHS U
(dopMmyitoBaHHs (DYHKIIIH; MOOYZI0Ba CXEMU B3aEMO3B'SI3KY CKJIaJIOBUX
YaCTHH JIOCITIPKYBaHOTO 00'€KTa; BU3HAYCHHS BUTpPAT Ha CTBOPEHHS U
(yHKIIIOHYBaHHS 00'€KTa 1 WOrO CKIIAJOBUX YAaCTWH; BHSIBICHHS 30H
HaNOIIBIIOT0 30CepeIKEHHSI BUTPAT Y JOCIHIPKYBAHOMY 00'€KTi.

Ananimuunuti eman. AHami3 ¥ yTo4YHeHHA (DYHKIIH, BU3HAYCHHS
OCHOBHHUX, [IOTIOMDKHHX, BHUSBJICHHS HEMOTPIOHUX QYHKIIA Yy
JOCTTIDKYBaHOMY 00'€KTI 1 HOTO CKJIaJIOBUX YaCTUHAX; PO3MEKYBaHHS i
aHayi3 BUTparT, TMOB'SI3aHMX 31 3AIHCHEHHSM (YHKIIH; MOPIBHSIHHS
(hyHKIIi# CKIaIOBUX YaCTHH 1 BUTPAT HA TXHE 3[IHCHEHHS 3 aHAIOTaMU;
NOpiBHSHHS (YHKIIH 1 BUTpaT aHAIOTIYHUX CHCTEM 1 pillleHsb;
YTOYHEHHsI TIOUIYKY pPEe3epBiB €KOHOMii B aHali30BaHOMY O0'€KTi MO
(hyHKITIOHATBHUX 30HaX; (OpMyBaHHA 3a7ad TONIYKY HOBHUX imed i
BapiaHTIB ONTUMAIbHUX PillIEHb.

Teopuuti eman. YTOUHEHHS HalpsSMKY W 3aqad IMOIIYKY HOBHUX
pillicHb;, BU3HAYCHHS TEMATHKH, OpraHisailis ¥ MpoBeIEHHS Hapaj Io
BHCYBaHHIO ijeii; oOpoOka i cucTemaruzallis pe3yiabTaTiB Hapad st
iXHbOI HACTYNMHOI OI[IHKK; IIACOTOBKA MaTepialiB Ui  OL[IHKH
OJIepKaHUX Pe3yNbTaTiB (QYHKIIOHATHBHUMU CITYKOaMH.

Hocnionuti eman. CucremMarusamisi 3allpOIIOHOBAHMX BapiaHTIiB
HOBHX pIlIeHb; BUKJIIOYEHHA SBHO HE3IIHCHEHHUX MPOMO3ULIN i
EKCIIepPTH3a NPONO3MIIN, M0 3aJMIIWINCS; JOCHIDKCHHS W 1pH
HEOOXIZHOCTI eKCIepUMEHTallbHa TepeBipKa Ppi3HUX MOMIJIMBOCTEH
BUKOHAaHHS (QYHKUIA y 3ampolOHOBaHMX  BapiaHTaxX; OIliHKa
3MIHCHEHHOCTI MPOMO3MIIIH, 10 3aTUIIWIKCS, 3 MOIJIAAY MaTepiaabHO-
TEeXHIYHOr0, (HIHAHCOBOIO, BHPOOHUYOIO 3a0e3MEUCHHS; BH3HAUYCHHS



BATpAaT ¥ E€KOHOMIYHOCTI BUKOHAaHHS (YHKIIH U1 Pi3HWX BapiaHTiB
pillleHb; pamKUPyBaHHS BapiaHTIB 1 BUOIp ONTHMAIBHOTO.

Pexomenoayivinuii  eman. OQGOpMIICHHS  pPEKOMEHIAIH 3
peamizamii mpomno3uuiii ocTaTOYHO O0OpaHWX BapiaHTIB pillleHb i3
YTOYHEHHAM PO3PaxyHKiB €(heKTUBHOCTI; Y3TOKEHHS peKOMEHAAIIN 13
3aIiKaBJICHOI0 CTOPOHOO ¥ MOJaHHA iX Ha OOTOBOPEHHS KEepPiBHHUIITBY;
OOTOBOPEHHSI TPENCTABICHUX PEKOMEHIAII 1 NPUHHATTS pilleHb;
CKJIaJJaHHsI MPOCKTY ¥ 3aTBEepJDKCHHS IUIaHy-rpadika BIPOBaKCHHS
pEeKOMEHIAITIHA.

Eman  enposaoocenns. Opranizanis poOoTH 3 peamizarii
pEKOMEHIaIlii;  KOHTPOJb 33  BUKOHAHHAM  IUIaHy-Tpadika;
BIIPOBA/KCHHS ONEP)KAaHUX PE3YJIbTAaTiB y BHPOOHUIITBO; OIliHKA
OJICpP)KaHUX Pe3yJIbTATiB, 3iCTABJICHHS iX 3 MONCPEIHIMH JaHUMHU.

Y nomatky 2 TUpEACTaBJIICHO YHiBepcaibHHM MeTon [17], mio
BioOpakae OCHOBHI MpaBUiIa CUCTEMHOTO MTPOEKTYBAHHS, Ha TIPUKIIAIL
PO3pOOKY MH3alHy SIXTH.

Jlanuwii MeToJ CTaHOBUTH IHTEpEC, THM, 110 B HBOMY
MpeCTaBICHO CTpaTerii W mpaBuia KOMIIOHYBaHHS —CJIEMCHTIB
TEXHIYHOTO BUPOOY (CHCTEMHU).

IuTaHHs 1J151 CAMOCTIiHOTO KOHTPOJII0

1. IlepeniunTth KIacU}ikalifiHi Tpynw ICHYIOUHX METOMIB
MOIIYKY pillleHb TP NPOEKTYBaHHI HOBUX TEXHIYHUX BUPOOIB.

2. SIki BM 3Ha€TE METOU TIONTYKY HOBUX TEXHIYHUX PillleHB?

3.Y yoMmy cyTe acouiaTuBHUX MeroaiB mnomyky? I[lpuBeniTe
METOIU AKI BIIHOCIATHCS JO aCOLIaTUBHUX METO/IIB.

4. OcoOmMBOCTI METOJy KOHTPOJIHUX THTaHb. SKi CIUCKH
MMMTaHbh HAWTIOIUPEHITIT?

5. Onumrite METOAM IICHUXOJIOrIYHOI aKTHUBi3anil KOJEKTHBHOL
TBOPYOT JTiSUTBHOCTI.

6. 3amavi MeTO/[iB IPSIMOTO i 3BOPOTHOTO MO3KOBOTO IITYpMY?

7. IlpaBuna mpoBeAECHHS METOY MO3KOBOTO IITYpMY?

8. BiaminHOCTI MeTO/IIB "crHEKTHKA" i "MO3KOBHIA ITYpM".

9. OcobnuBocTi  MOPGOJIOTIYHOrO — aHai3y SK CHCTEMHOIO
migxony B oOxacti BHHaXigHMUTBA. ETanu BUKOHAHHA pOOIT mpH
MOp(OJIOTIYHOMY aHaJIi3i.

10. IMepeniviTh OCHOBHI €TAITK MPOEKTYBAaHHS TEXHIYHOTO BUPOOY
[P BUKOPHCTAHHI y3araJlkHEeHOTO €BPUCTUYHOI'O METOY.
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11. SIxi BM 3Ha€TE METOIW, CTBOPEHI HA OCHOBI MOP(OIOTIIHOTO
aHaizy.
12. OcobnuBocTi HyHKIIOHATHHO-BAPTICHOTO aHaMi3y.

13. Crparerii ¥ npaBuia KOMIIOHYBaHHS €JIEMEHTIB TEXHIYHOTO
BHPOOY Ha OCHOBI CHCTEMHOTO Ti/IXOTy.






Cnucox nimepamypu 123

JIEKIUS Ne 4
MOXKJIMBOCTI IHTET'POBAHUX CUCTEM
MPOEKTYBAHHS JIJISI PO3POBKU KOHCTPYKIIII BUPOBIB

Y naHoMmy po3zisli MPEJCTABICHO OIS IHTETPOBAHUX CHCTEM
MIPOEKTYBaHHS BUPOOIB MIOAO TXHIX MOXIJIHMBOCTEH MJIsi BHKOHAHHS
IHKeHEepHUX 3aBJaHb JOCHIHKEHHS KOHCTPYKmii BupoOy. JlaHo
3arajipHe YSBJICHHS [IOAO METOAY CKIHYEHHX €JIEeMEHTIB, IO
BUKOPUCTOBYETbCS B IHTETPOBaHHX CHCTEMax JUIsi BUKOHAHHSI
IHKEHEePHUX PO3paxyHKiB. PO3risHYyTO MOMXIHMBOCTI KOMIBIOTEPHOL
cucremu COSMOS miomo BUKOHAaHHS iHXEHEPHUX PO3PaxyHKIB Ha
eTaIli MPOEKTyBaHHS TEXHIYHUX BUPOOIB.

4.1. 3aranbHi  BigoMocTi 1070 iHTerpoBaHHUX CHCTEM
NMPOeKTYBaHHSI BUPOOIB

Ha cporomui  po3poOmeHo #  Mae  3acTOCyBaHHS Y
MalIMHOOYAyBaHHI pi3HI CcHUCTeMH U maketh mporpam s 3D-
MOJICJIIOBAHHSI, IO BiIPi3HAIOTHCS CBOIMH MOYIIMBOCTSIMH, CTYIIEHEM
y3araJbHEHHS, BHKOPHCTOBYBAaHMMH MAaTeMAaTHYHHMH  METOJaMH,
AKIiCTIO iHTepdelicy, piBHeM cepicy. HailOinbln momymnsipHi 3 Takux
CHCTEM TPEJCTaBIICHI y JOIaTKy A.

Buxopucranas iH(bopMaIiiiHO-KOMIT IOTEPHUX TEXHOJIOTiH Ha
eTamax CTBOPEHHS W BUPOOHHMIITBA BHUPOOIB JO3BOJISIE: ITiABHIUTH
SKICTh BUPOOIB; 3HU3UTH BUTPATH HA BUKOHAHHS POOIT; CKOPOTHTH Yac
IiITOTOBKY BUPOOHUIITBA BUPOOiB.

i Texmomorii Bimomi sk CALS-texnomnorii (Computer-Aided
Logistics Support). Bonu 3a0e3neuytoTh KepyBaHHS KUTTEBUM ITHKJIOM
BUpOOy Ha BCIX eTamax: po3poOKH KOHIEMNIii BUPOOy; TpOBEICHHS
HayKOBO-JIOCIIITHUX POOIT; MPOEKTyBaHHS, BUPOOHUIITBA; €KCILTyaTallil
BUpOOy; MozepHizauii BUpoOy; 3a0e3MeYeHHs] PEMOHTY W TEXHIYHOTO
00CITyroByBaHHsI BUPOOY; yTHITI3allii.

3nebinbioro iH(GopManiifHi TEXHOMOTI], 110 BUKOPHUCTOBYIOTHCS
Ha eTanax MpOeKTYyBaHHS i BUPOOHUIITBA MOKHA MOALIMTH HAa HACTYIIHI
KJIacH:

*« CAD/CAM  (Computer Aided Design/Computer Aided
Manufacturing) — cucremu aBTOMaTH30BaHOTO IIPOSKTYBaHHS BHPOOIB i

PowerSOLUTION, SolidWorks, Sprut, Komnac, T-FLEX i ixri);
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*CAE (Computer Aided Engineering) —  cucremn
ABTOMATH30BAHOTO iH)KCHEPHOro aHaimizy aeraneit i mammu (Nastran,
Ansys, Compas # iH1i);

* PDM (Product Data  Management) —  cuctemu
AaBTOMATH30BaHOTO KepyBaHHS Oazamu gaHux oo Bupody (IMAN,
Optegra, Enivia it inmmri);

* Project Management — aBToMaTH30BaHI CHCTEMH KepyBaHHS
MpoIIeCOM MpoeKTyBaHHs # cuctemu mianyBanus (WorkFlow, DocFlow
i Project Planing);

* MRP (Material Requirements Planning) — aBromaru3oBaHi
cucteMu kepyBaHHS BUpoOHUIITBOM (SAP R/3, BAAN, lamaktuka i
i),

CyuacHi 1HTETpOBaHI CHCTEMH IPOEKTYBaHHS, SK MPaBUIIO,
MICTSTh 3aCO0M sl  KOHCTPYKTOPCBHKO-TEXHOJIOTIYHOTO TPOEKTY,
aHaNi3y i MPOYHOCTHOMY PO3pPaxyHKy, KepyBaHHS ITiAPHEMCTBOM Ta
CYIIPOBiJl BUPOOY B EKCILTyaTallii.

VY cucremi UNIGRAPHICS Takumu 3acobamu e:

CAD — cuctema aBTOMaTH30BaHOTO MTPOEKTyBAHHS;

CAM — cucrema aBTOMAaTH30BaHOTO BUPOOHUIITBA;

CAE - cucrema iHXXEHEpPHUX PO3PAXYHKOBHX JIOCII/[KEHb.

B octannio cuctemy (CAE) BXOauTh MakeT MPUKIAIHUX IPOrpam
cucremu ANSYS, o 3abe3neuye JOCTITHAIIBKI ¥ IPOEKTHI pO3PaxXyHKH
y B3a€MO3B'A3KY 3 IHITUMH CHCTEMaMH.

Cucrema CADDS 5 3a6e3neueHa HaCTyITHUMH 3aCO0aMH:

CADDS 5/OPTEGRA —  KOHCTPYKTOPCHKO-TEXHOJIOTIUHHIA
TIPOEKT;

PATRAN/NASTRAN — anaii3 i po3paxyHOK MIIIHOCTI;

SAPR3 — kepyBaHHsI MiAMPHEMCTBAMH,

Windchill - cyniposin BupoOy B ekcrutyararii.

VY GaraThoX IHTETPOBaHMX CHUCTEMaX MPOEKTYBaHHS, SIK MPABHJIO,
Hemae BOYJIOBaHMX MOJYNIB aHallizy W po3paxyHKy MimHOCTi. BoHu
KOPUCTYIOTbCSL YHIBEpCAJIbHUMH MOJIYJISIMH 200 MOZYJSAMH iHIINX
CHCTEM.

HaiimomupeHnimi yHiBepcaiabHi MOAYII aHaNizy H po3paxyHKY
mitHocti PATRAN/NASTRAN, ANSYS u COSMOS. V posn. 4.4
posrasigaersest maker COSMOS.

Pospaxynkosuit maker PATRAN/NASTRAN (NASA Structural
Analysis) BXoauTh 10 CKJIJy IHTETPOBAHOI CHUCTEMH MPOCKTYBaHHS
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CADDSS. Ileit makeT omuH 3 HAWOUIBII TOTYXHHX 1 PO3TalyKEHUX
IOJI0 MOXKIIMBOCTEH AoCHikeHHA. PoOoTm 3 #oro cTBOpeHHS Oynu
po3nouyari y 1964 porii.

PospaxynkoBuii maker ANSYS BXoAHTH 10 CKIamy iHTErpOBaHOL
cuctremu npoektyBanHa CAD/CAM/CAE  UNIGRAPHICS i
cTBOproBaBcs y 80-1 pokwu.

PospaxynkoBuii maker COSMOS pozpobneno y 80-i poxkwu.
Pozpo6mroBau makety xommanis Structural Research & Analysis Corp
(SRAC), mo mocTaBnsge HA PUHOK AN PSI TPOTPAMHUX TPOAYKTIB,
SKi JO3BOJSIIOTH BHPIIIYBATH MIMPOKUH CIEKTP I1HKEHEPHHX 3a1ady
MPaKTUYHO y BCIX raiy3sXx MPOMHUCIOBOCTI, HayKH W ocBiTH. [laker
IIUPOKO BHKOPUCTOBYEThCS Yy PpI3HUX IHTETPOBAHHX CHCTEMax
aBTOMATH30BaHOTO NMPOCKTYBaHHS.

Bci mepepaxoBaHi makeTH NPHU3HAYEHO JJIsl I1HXKEHEPHHX 1
HayKOBO-JIOCIITHUX PO3pPaxyHKiB, II0 3a0e3MeYyi0Th pPO3POOKY
TeXHIYHOTO BHPOOy (cmcremu). Boum cxoxki mo imeomorii cBoei
noOyJI0BH, BUKOPHUCTOBYBaHUM MaTeMaTHYHHM MOJEISIM 1 MeToJam
ixHpoi peamizamii, mepemiKy po3B'A3yBaHUX 3adad, JO3BOJSAIOTH
B3a€MHUH OOMIH TaHUMU # pe3yIbTaTaMu PO3PAXyHKIB.

Bei ni makern (B yHiBepcallbHIM KOMIUIEKTAli) JJT0O3BOJSIOTH
BUPIIYBaTH HACTYITHI KJIacH 3a/1a4:

- BU3HAUEHHS MepeMillieHb, nedopmalliii i Hanpyr y KOHCTPYKITii
TEXHIYHOTO BUPOOY MPH CTATUYHUX BIUIMBaxX (JIiHIHA CTATHKA);

- PO3PaXyHOK CTIMKOCTI KOHCTPYKIIIi;

- BU3HAYCHHsI HaIpy>KeHO-e()OpPMOBAHOTO CTaHy KOHCTPYKIIT 3
BUKODHCTAHHSM  HENHIHHUX Monened (¢ismuHa, TreoMeTpuyHa
HEJIIHIAHICTB);

- HaTIpy»XeHO-IeOPMOBAHUH CTaH MPH KOHTAKTi TBEPIUX TilI,

- HaNpy>keHO-1e()OPMOBAHUI CTaH B €IEMEHTAaX KOHCTPYKIIi pU
HasSBHOCTI TPILIUH;

- aHaJ1i3 4acToT 1 (hOpM BIIACHUX KOJIMBAaHb KOHCTPYKIIIT;

- TUHAMIYHWI TapMOHIWHUM aHaJi3 1 BUNIAJIKOBUHN BiJTYK - OIliHKA
MOBO/IKEHHS KOHCTPYKILIi MPH 30BHIIIHBOMY MNOJirapMoHiHHOMY a0o
BHTIAJIKOBOMY BIUIUBI;

- IMHAMi4Hi [epexifHi NpouecH - PO3PaXyHOK IOBOIKEHHS
KOHCTPYKLii B uaci mpu [Iii Ha Hel HEeCcTaliOHApHOI'O 30BHIIIHBOTO
HaBaHTaXCHHS,

- aHaJIi3 pyHHYBaHHS KOHCTPYKIIIT BiJl BTOMJICHOCTI;
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- aHaJIi3 CTAIIOHAPHOI W HeCTaIllOHAPHOI T1APOIMHAMIKH,

- aHaJIi3 eJIEKTPOMATrHITHUX TIPOIIECIB;

- CTalliOHapHI W HecTaliOHapHI HEJiHIMHI TeIUIoBi MmpouecH -
BU3HAYCHHS TOIIMPEHHS TEIUIOBUX IOTOKIB, aHANi3 TeMIlepaTypHUX
ToJTiB 1 meopmartii;

- BU3HAUEHHS YYTJIMBOCTI PE3yNbTaTiB BCIX BUAIB aHANI3y g0
3MiHU KOHCTPYKTOPCHKUX MapaMeTpiB;

- baraTokpHTepiagbHa ONTHUMI3AIisA 3 BHKOPUCTAHHSAM OJTHOYACHO
00MeXeHb PI3HOTO THITY, 3 MOYKJIMBICTIO KEPYBAaHHS XOZ0M TIPOIIECY;

- METOJT CYOKOHCTPYKIIII - CTATUYHA KOHICHCAILiS;

- QJIalITUBHUHN aHANi3 HANPYyKEHb.

VY mux makerax B OCHOBY MOOYIOBH MaTeMaTHYHUX MOJEIEH,
B35TO METOJ CKIHYCHHMX €JICMEHTIB. Ines Merony y MOJCIIOBaHHI
peaNbHOTO O00'€EKTY CYKYIHICTIO CKIHYCHHUX CJIEMEHTIB (OIHOMIpHHX,
JMBOBUMIPHUX, TPWBHUMIPHHX), BUKOHaHHI yYMOB IXHBOTO 3'€THaHHS,
HampyTH, 3aKpilUIeHHS ¥ aHami3y HamnpyKeHO-Ie(OpPMOBAHUN CTaHY
TaKOi CKiHYEHO-EJIEMEHTHOI MOJIETTI.

AJropuTM pimeHHs 3a1a4 i3 BukopructanHsiM CAE makeriB:

- [lobynoBa TeomMeTpW9yHOiI MOHENl TEXHIYHOTO BHUpPOOYy abo
cucremi (abo excnopt 1iei mogeni 3 CAD mopyns).

- Bubip Tumy ckiHueHHWX eleMeHTIB 3 O0i0mioTekw makera Jis
KOXHOI 30HH KOHCTPYKIIii BUPOOY.

- 3ajaBaHHs BJIACTHUBOCTEH MaTepiamiB I KOXHOI 30HHU
KOHCTPYKIIi.

- 3a1aBaHHsl TEOMETPUYHHUX XapaKTEPUCTUK EJIIEMEHTIB Yy 30HaxX
KOHCTpPYKIii  (3amexHOo Bim oOpaHoro Ttumy enemenra). Ll
XapaKTepUCTUKHU Pi3HI JJIsl PI3HUX THIIB €JEMEHTIB: ISl 0O0JIOHKOBUX
CJIEMEHTIB, HANpHUKIaA, [e TOBIIMHA, JUIi OalKoBHX - I[UJIOMIA
MIOTIEPEYHOT O Tepepizy, MOMEHTH iHEepIIii, IIMPUHA, BUCOTA i iH.

- [lo6ynoBa CKIHYEHO-EeJIEMEHTHOT MOJIeIi (po306uBKa
KOHCTPYKIIIT Ha CKIHUEHI €JICMEHTH ).

- [lepeBipka mpaBUIBLHOCTI TOOYIOBH CKiHYEHO-EIEMEHTHOI
Moneni 1 1l KOpeKkTyBaHHsA (3MUTTA  CHIBOAJAlOUYUX  BY3IIB,
MepeHyMepallis By3JIiB i €JIEMEHTIB).

- 3aKkpimyieHHs  CKiHYEHO-€JIEMEHTHOI  Mojienmi  (3aJaBaHHA
HYJIbOBUX a00 MEBHUX MepeMilieHs). Pobutecs y Bysmax, ame Moxe
OyTH 3po0JieHe 3 BUKOPHCTaHHAM arTpuOyTiB TEOMETPUYHOI MOJEIi
(TOYKM, JIiHII, MOBEPXHi), SKIIO BOHM AaCOILIIOIOTHCS 3 BIAMOBIAHUMHU
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BY3JIaMH.

- HaBanTaxkeHnss mopem (3ocepemkeHa i/abo  posmomaisieHe
HaBaHTAXEHHS) MO By3Jlax, JiHiAM 1 moBepxHsAM. KoHKpeTHi
MOJKJIMBOCTI HaBaHTaXEHHA Tpeba pO3MNIsAAaTH CTOCOBHO /A0 TIEBHUX
0co0IMBOCTEH MakeTa.

- Excriopt maHMX CKiHYEHO-€IeMEHTHOI MOJelni B MOXIYIb
po3paxoByBaua. lleli eram Mae Micle, SKIIO B PIi3HUX MOIYJISAX
CTBOPIOETHCS MOZIENB i BUKOHYIOTBCS PO3PAXyHKH.

- PozpaxyHOK CTBOpeHOI CKiHYEHO-EIEMEHTHOI MoOjeli B
KOHKPETHOMY MOJYJi PO3paxoByBaya 3aJIeKHO BiJl THUITY 3aBIaHHS.

- BucHOBOK # iHTeprpeTallisi pe3yibTaTiB po3paxyHKy (Ha eKpaH,
Y BUXITHUH (aiii).

Cyuacui CAE mnakeTw J03BOJISIOTH CTBOPIOBATH MOJEHi, IO
CKJIaJal0ThCs 3 MiBMiJIbIIOHA eeMeHTIB (IpH BiAMOBiAHIN KOH]iryparii
MakeTy ¥ oOYHCIIOBAaIbHHUX 3ac00iB), MPH IHOMY pPO3PaXOBYyBadeM
BHPINIIYIOTHCS CUCTEMH OLIBIN HIXK 5 MINBHOHIB JIHIHHUX PiBHSHB, IO
BUMAarae BEJIMKUX 00CATIB nam'aTi W MBUAKOIIT.

Y po3n.4.2 po3rnsHYTO OLIBII  JOKIAIHO METOMH, IO
BHKOPHCTOBYIOThCS TPH pillieHH] iHmkeHepHux 3ana4d B CAE makerax.

4.2 Metonn pilmmeHHs1 iHJKeHepHHX 3aga4 Ha  eTami
NPOeKTYBAaHHS TeXHIYHNX BUPOOIB i cucTemM

®dizuyHi  TpolecH, 10 XapaKTepH3ylOTh  HAlpyKEHO-
nedopMOBaHHN CTaH TBEPAMX TUI, pPyX 1 TEIUIOOOMIH PiIKOTO
CEepE/IOBUINA, MOJCIIOIOTLCS PI3HUMH TMPOrpaMaMd 3a JIOTIOMOTOIO
METOJIIB PO3IJISHYTUX Y LBOMY pO3aiIi. Y maHOMy MiApo3zim, i3
3arajibHOTEOPETUYHOI TOYKH 30pYy PO3TJSHYTO METOJ] CKiHYEHHX
€JIEeMEHTIB, METOJ] CKiHUYeHHMX OO0’€MIB 1 METOAW ONTHUMI3alii MpH
pitieHHi imxeHepHux 3aaa4 [1, 5, 26].

4.2.1 OcHOBU MeTOy CKiHUEHUX eJIeMeHTIB

Meton ckinyenux enemeHTiB (MCE) Ha chOroaHi € cTaHIapTOM
MpH pIlIeHH] 33]]a4 MEXaHIKK TBEPJIOTO Tijia 3a JIOTMOMOTOI0 YUCIOBUX
anroputMmiB. MCE 3aiiHsaB nianpytoue nojaoXeHHs 3aBASKH MOKIMBOCTI
MOJIEJIIOBATH IIMPOKE KOJIO 00'€KTiB M sABUII (aOCONIOTHY OUIBILICTD
KOHCTPYKTUBHHX €JI€MEHTIB, BY3JIiB 1 KOHCTPYKIi, BUTOTOBICHUX 3
Halpi3HOMaHITHIIIMX MaTepialiiB, 10 MAOTh Pi3HY NPUPOLY). AJe MpH
BUKOPHUCTAHHI aHOT'O METOAY, SIK 1 Oyab-sKOi YMCIOBOI anmpokcuMaii
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MUTaHHS BIATIOBITHOCTI MK PO3paXxyHKOBOIO MOIEILIIO i peatbHICTIO €,
Ma0yTh, OCHOBHUM TP BUKOPHUCTaHHI Iporpam anamizy. Hespakatoumn
HAa Te, IO Taki TMpOrpaMH MaloTh OUTBII-MEHII JOKJIaJHY
JOKYMEHTAII}0, BOHH OJTHAKOBO 3JIMIIAIOTHCS JIESKOI0 MipOIO YOPHUMHU
smukamu. lle o3Hawae meBHy HemepenOadyBaHICTh pe3yibTaTiB, a
TaKOX JesKe CBAaBULIA B iXHIiH iHTepmperarii. OTKe, SKiCTh BUCHOBKIB,
OpPUHHATAX Ha OCHOBI pe3yJbTaTiB, 3aleXHUTh BiJ KBamidikamii, a
TaKoX, CTOCOBHO JIO pPO3PaXxyHKy Ha MIIHICTh, NPHHIMIIOBOTO
3HaiiomcTBa 3 ocHoBamm MCE. Jlns omepkaHHS OULTBII TOKJIAIHOL
iHpopMalii 1OIO0 UHOTO METOAY PEKOMEHAYIOTbCS  HACTYIHI
mitepatypHi mxepena [10, 31]. V naHoMy po3miiai po3risiiaeThes men
METO/]T CTOCOBHO JI0 33/1a4 MEeXaHIK! 1e(hOpPMOBAHOTO TBEPOTO Tija.

4.2.1.1. TIOHATTS CKIHYCHOTO EIEMEHTY

B ocHOBI MeTomy NeXHTh AWUCKpeTH3aliss 00'€KTa 3 METO
pillIeHHs pIBHAHDb MEXaHIKM CYIUTFHOTO CEepPEelOBHINA B MPHUIYIICHHI,
110 IIi CIiBBiTHOIIEHHS BUKOHYIOTHCS B MEXKaX KOXKHOI 3 €lIeMEHTapHUX
obnacteit. 1li obmacTi Ha3MBaIOTHCA CKIHUCHHMHM ejeMeHTaMu. BoHH
MOXXYTh BIIOBIIaTH pealbHIN YacCTHHI MPOCTOPY, 5K, HATPHUKIA,
MIPOCTOPOBi eleMeHTH, abo X OyTH MaTeMaTHYHOI a0CTPaKIli€lo, SK
CJIEMEHTH CTPWXKHIB, OaJloK, IUTaCTHH a00 000JOHOK. Y Mexax
CKIHYCHOTO €JIEMEHTY MPU3HAYAIOTHCS BJIACTUBOCTI JUISHKH O0'€KTY,
o 0OMeXyeTbcs 1M, (116 MOXYTh OYTH, HANpHKIAJ, XapaKTePHCTHKH
TBEPJOCTI i MIITHOCTI MaTepiany, 00'eMHa I'YCTHHA 1 T. JI.) 1 OIIUCYIOTHCS
MOJIs. MOTPIOHMX BEJUYMH (CTOCOBHO JI0O MEXaHIKM TBEPAOIrO Tija Iie
nepemMimeHHs, aedopmarii, HanpyxxeHHs U T. A.). [lapamerpu i3 apyroi
TPYIH MIPU3HAYAIOTHCS Y BY3JIaX €JIIEMEHTY, a MOTIM BUKOPHCTOBYIOTHCS
(YHKIIIT, 1110 IHTEPITOJIIOI0Th, 3a JOMOMOTOI0 SIKUX BIIMOBIHI 3HAYCHHS
MOJKHa OOYHCITUTH B OyAb-sKill TOUIIl yCepennHi eleMeHTy abo Ha Horo
rpaHuui. 3aaya MaTeMaTHYHOI'O OMHUCY €IEMEHTY 3BOJUTHCS A0 TOTO,
mo6 3B's3aTH Aitoui y By3nax (akrtopu. Y MeXaHiKy CYIUIBHOTO
CepeJIOBHINA 11e, K MTPAaBUIIO, IEPEMIIIEHHS U 3yCHILIA.

Posrnsiremo npsimuii MeTon moOy10BH PiBHSHB, 10 3B'I3YIOTH 1Ii
(dakTopu B MeXax CKIHYEHOrO €JEeMEHTy, y IpHITyLIIeHHI JiHIHHOI
3aJIeXKHOCTI.

1. ITone mnepemimens 4 y MexXax €JEMEHTY 3a JOIOMOIOI0
iHTepnomAUiiHuX  ¢GyHKUid (y Tak 3BaHMX i30MapaMeTpUYHUX
CKIHYEHUX eJIEMEHTaX, BUKOPUCTOBYBaHHX, 30KpeMa, B
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COSMOSWorks, Bouu imentnuni ¢yHKiissM (opmu), 3i0paHux y
MaTPHIIIO [N], BHD@XA€TbCS Yepe3 BysNoBi mepemimenHs {A}. V

MaTpPUYHOMY BH/Ii CITIBBITHOIIICHHS MAlOTh BUTIISI!
A=N-{A}=N-Ju, Vv, W, Uy, Vy, Wy, U, Vi, W

e K - grcIio By3iiB CKIHYEHOTO €IIEMEHTY.

2. BuzHauaetbcsi mose naedopmaliidi € sKe BUPAKAETbCA 3a
CTYIEHSIMH CBOOOU {A} 32 JIONOMOTOI JU(EPCHIIIFOBAHHS TIOJIS
MepeMileHb (iaTepronsAIiitHIX (hyHKIIIH) BIIIIOBIAHO o
criBBigHOWICHB, 3i6paHiM y Matpuwo [D], mo 3B'3ye nedopmanii 3

MEePEMIIIICHHIMU:

¢=[D]-{A}.
3.3 ypaxyBaHHSM PiBHSHb CTaHy, B OCHOBI SKHMX JIGKUTh 3aKOH

I'yka i koedilieHTH SKUX YTBOPATH MATPHUIO [E], YCTaHOBIIOETHCS

3B'I30K CIOYATKy MiX ITOJIEM HAMpPYT i mojieM aedopMariii:
o=[E]-¢,
a MOTIM 1 MiXK HallpyramMu i CTyNeHsIMH CBOOOI Y By3JIax:
o =[E]-[D]-{A},
4. BuzHauaroTbcsl (PYHKIIOHAIBHI 3aJI€KHOCTI IS CHII [F] , 110

JOIIOTh Yy BepIIMHAX EJEMEHTYy, 3aJeKHO BiJl OIS Hampyr o C
BUKOPUCTAHHSIM MaTpHIIl EPETBOPEHHS HANIPYT Y BY3JIOBI CHITU [A] :

{Fi=[Al-[o],

5. B3aeMO3B'I30K BY3JIOBHX CHJI 1 HEpEMILIEHb Yy BYy3JaX Mae
BUTJISIL

(F}=[K-{a},

ne [k] = [A] . [E] . [D] - MaTPHIIA KOPCTKOCTI CKIHUEHOTO €JIEMEHTY.
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6. Iy HaTaHHS MaTpPUIL [k] BJIACTHBOCTI CUIMETPIl JIoMaraeMocs

3aMiHU MaTpHIT TIePETBOPEHHS YKOPCTKOCTI MaTpHIIEIO,
TPaAHCIIOHOBAHOI /0 MaTpPHIli TIEPETBOPEHHS MTEpeMileHb y nedopmartii
[D]. Togxi:

[k]=[PT -[E]-[D].

[epepaxoBaHi 3a1€KHOCTI JO3BOJISIOTH, 3HAIOUHU MEPEMIIICHHS Yy
BY3J1aX, OJIEPKATH BEIIMYMHH CHJI, a TAKOXK BUPIIINTH 3BOPOTHY 3a1ady:
3a 3aJaHUMM CWJIaMH 3HAWTH TepeMilleHHs, ToTiM naedopmamii i
HaTIPY>XKEHHSI B MEXKaX CKIHYCHOTO CIeMEHTY.

[Ipssme dopmymmoBaHHS, SK TPAaBUIO, BUKOPHCTOBYETHCS JUIS
OJICP)KaHHS MAaTPHUIh >KOPCTKOCTI CKIHYCHHMX CIIEMEHTIB CTPHKHIB,
0aJIoK i TIIACTHH, a TAKOX JJIsl OTIMCY MPOIIECy TETIONPOBIHOCTI.

JInst opepKaHHS MaTpPHUIb KOPCTKOCTI MPOCTOPOBHX €JIEMEHTIB
HaOLIBII YaCTO BUKOPUCTOBYIOTHCS BapialliifHi IPUHIIUIIH, HAPUKIIA,
OPUHOMI MiHIMYMY NoOTeHUiHHOi eHeprii. OpepkaHa y Takuid crociod
MaTpPHIIS KOPCTKOCTI 3 MyHKTY 6 Oyme o04YrcIoBaTuCs SIK:

[k]=| [[D] [E][D]dxdydz

\

[IpoGiema iHTerpyBaHHs 3a 00’€MOM Tijla ckiaaHOI Gopmu abo
K, Y BUNAJIKy OOOJIOHKOBHX EJIEMEHTIB, - TI0 KPUBOJIHIHHINA OBEpXHI
BUDIIIYETBCS 332 PpaxyHOK TOrO, IO (YHKIIOHANBHY 3aJIeKHICTh
3aIHCYIOTh B JIOKaJbHINA CHCTEMi KOOPAMHAT, TOB'I3aHOI 3 €JIEMEHTOM
&,w,n, NpUYOMy KOOPIMHATH 3MIHIOIOThCS B iHTepBami [-1, +1]. Tlpu

LOMY BUPaXXCHHS JIJIs elIeMEHTapHOro 00'eMy HaOyBa€ BULY:
dxdydz =[J]d&dy dny,
ne [J] - BU3HauHUK Matpuui Sko6i. Toni:
+1+1+1
[k]= jljljl[D]T [E][D]det[I]d&dw dn

AHaJIITUYHUA PO3paxyHOK IHTErpaiiB Al MaTpHLi >KOPCTKOCTI
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HEMOJKJIMBUH HaBIiTh JUIA TPUKYTHHUKIB i3 KPUBOIIHIHHAUMH CTOPOHAMH.
Tomy BHarOThCS 10 YMCENBHOTO IHTETpyBaHHA. BOHO mossirae B 3amiHi
iHTerpana cyMol0 MOOYTKiB MiTiHTEIpadbHUX (YHKLIH, 00YHCIeHUX Y
Toukax [ayca abo B HesAKil iHIIINA CHCTEMi TOYOK Ha BiAMOBiAHI Barosi
koedimienTu. Lleit mpomec CympoBOMKY€ETHCS PO3PAXYHKOM BETHYUHHU
BU3HAaYHUKa Sk00i. HeratuBHa BeMWYMHA € HACHIJIKOM BHPOJKCHOCTI
JAHOTO CKIHYEHOTO eJeMeHTy. Sk mpaBwmiio, iHdopMaris Mmpo maHy
00CTaBUHY MICTHTBCA B AIarHOCTUYHHX ITOBITOMIICHHSIX TIPOTPaM.

4.2.1.2. AATOpUTM METONy CKIHYEHUX €JICMEHTIB

Maroun MaTeMaTHYHUN anapar Uil OJEp)KaHHS MaTpullb
JKOPCTKOCTI ~ CKIHYEHHX €JIEMEHTIB, TPUBEACHHS HaBaHTAKCHB,
MPUKJIAJICHUX JIO MOBEPXHI a00 B 00’ €Mi €JIEMEHTY JI0 3yCHJIb Y By3JIax,
a TaKOXX IIIEHHS 3BOPOTHOI 3ajadvi: OOYHCICHHS MOMiB Aedopmamiii i
HamnpyXeHb B 00’eMi eleMeHTy Ha 0a3i mepeMillieHb y By3/ax, MOXHA
nooynyBatu anroput™ MCE. TlpuBenemo ofuH 3 HOro BapiaHTIB s
pillleHHA 3ama4y y WpPUITYIIEeHHI JJiHiHHOI 3amexHocTi. KoHkpeTHi
peaunizamii MOXXyTh ICTOTHO BiAPI3HATHUCS BiJ JAHOI CXEMHU.

1. BukonyeThcs AucKpeTu3ailis 00’emy netaii (OyIayeThcs CiTka
CKiHueHUX ejeMeHTiB). [y o6'emHOro Tina obmacte po3ouBaeThes (y
pamkax ¢yukmionansHocti COSMOSWorks) va terpaeapu i3 rpaHsMu,
0 anpoKCMMOBaHa JiHIMHUMH a00 mapaloMiyHuMU  (PYHKIISMH
koopauHatr. [y moBepxXHEBUX Mozenedl - Ha Tuiocki (iHiliHA) abo
KpHWBOITiHINHI (TapabolliyHa 3aJIeXKHICTh) TPUKYTHUKU.

2. J17s1 MPOCTOPOBUX CKIHUYCHHX €JIEMEHTIB CTYIEHSIMH CBOOOJIH €
NEepeMillleHHss B HANpsMKY OCEH JIOKAIBHOI CHUCTEMH KOOpAWHAT
eJIEMEHTA.

Jiisi CKiHYeHUX eNeMEHTIB OOOJIOHOK J0 TPhOX IMEpeMillleHb Y
KO’KHOMY BY3JIi JIOAIOThCS TP KyTa IOBOPOTY HOPMaJIi 10 CEpeIMHHOI
MIOBEPXHi 00J1aCTi, allPOKCMMOBAHOT €JIEMEHTOM, II0JI0 THX e OCEH.

3. BuzHauaroTbcs 3aI€KHOCTI ISl TIEPETBOPEHHS MEPEMIIICHb 1
KYTiB ITIOBOPOTY Y By3Jax /10 INI00aJIbHOI CHCTEMH KOOPJIUHAT.

4. O0YHCTIOIOTBCA MaTPUL )KOPCTKOCTI CKIHYEHUX €JIEMEHTIB. Y
dopMynu 1T  pO3paxyHKYy KOMIIOHEHTIB MAaTpHIlb KOPCTKOCTI
CKIHUEHUX €JIEMEHTIB KpiM KOOpIMHAT BY3JiB BXOAATH MOAYI
npyxHocTi i koediuienTn Ilyancona marepiaiis.

5. Oneprxani MaTpHII YKOPCTKOCTI 3 BUKOPHUCTAHHSIM
3aJIeKHOCTEW Ul TEepexody BiA JIOKaJbHUX CHCTEM KOOpAWHAT
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eleMeHTa B TJ0OanbHI TIEPEeTBOPATHCA B TIIOOAIbHY CHCTEMY
KOOp/IMHAT.

6. MaTpuiii  JKOpCTKOCTi,  TPEACTaBIieHI B  MIOOATBHUX
KOOpJIMHATAX, MMOEAHYIOTHCS B III00aIbHY MATpHIlio )opcTkocTi [K].

7. [lpu3HadeHi TpaHWYHI YMOBH, CTaTHYHI W KiHEMaTH4HI,
MPUBOJATHCS O HABAHTAXCHB 1 MEPEMIIllEHb Y BY3JIaX, BUPAKEHUM Yy
rimobanbHii cucTeMi KOOPAMHAT, i BKIIIOYAKOTHCSA B CTOBITEIH ¢ [F].

8. OTpuMana JiHiiHA cHCTEMa pPIBHSHb BUIY [K]-[A]:[F]

BHPINIYETHCA 100 CTOBMIL TiepeMimieHsb. Lle Haltbinbm TpymomicTKui
eTan po3paxyHKy. st pillleHHS BUKOPHCTOBYIOTBCS iTepauliiiHi abo
MpsIMi METO/IH.

9. lns KOXXKHOTO CKIHYEHOTO EJIEMEHTY, MAarud TepeMillleHHs
(KyTH TIOBOPOTY) Yy By3/1ax W alpoKCUMYIO4i (YHKIIiI, pO3paxOBYIOTHCS
nedopmartii. Skimro enemedTr niHiHI - nedopmarii B Mexax eleMeHTiB
MOCTIiiHI, fAKIIO eleMeHTH mapabomiydi - medopmariii 3MIHIOIOTHCS
miHiitHo. Ha ocHOBI nedopmariii  oOYHCIIOIOTBCS HAMpPY)KEHHS B
enemeHTax. [Ipm HeoOXimHOCTI ((QYHKIIiSI TporpamMH) HAmpy>KEeHHS Yy
By3JlaX CYMDKHHX @JIEMEHTIB  OCepeIHIOIOTHCS 3  HACTYITHHM
nepepaxyBaHHAM Halpy)KeHb Y MeXaxX KOXKHOTO €IIeMEHTY.

10. Ha ocHOBi KOMIIOHEHTIB HAIIPYXEeHO-1e(hOPMOBAHOTO CTaHy i
rapaMmeTpiB MIITHOCTI MaTepiary (MaTepiajiB) BAKOHYETbCS 00YMCIEHHS
€KBIBaJICHTHUX HAIPY>KEHb 32 IKUM-HEOYIb KPUTEPIEM MIITHOCTI.

4.2.1.3. BpaxyBanHs HeniHiHOCTI B mponenypax MCE

Hocuts yacto moaysi HemiHiHoro ananizy B CAE nporpamax €
HaJI0yJI0BOIO HaJl 0a30BOI0 YACTHHOIO, BIAMOBINANBHOI 32 TPYKHHH
CTaTUYHUH PO3PAXYHOK.

PosrissreMo nesiki aciekTH pearizaitii ux npouenyp [13, 19, 32].

Heniniifini 3ama4i XapakTepH3yIOTbCS HEIIHIHHOIO 3aJIeKHICTIO
MK JOitounMu (akTopamMu W peakuiero Ha HUX cucteMu. Kpim Toro,
HEPIJKO TPaHW4HI YMOBH (IIPUKJIAEH] HAaBaHTAXKEHHS W MepeMillleHHs)
3MIHIOIOTKCS B 4aci. J[J1s1 ypaxyBaHHS [IbOTO SIBUINA BBOJUTHCS OHSATTS
kpuBa vacy (B COSMOSWorks - Time curve). 3mict ii B TiM, 110
BBOJIUTHCS MApaMETP, IO Ma€e PO3MIPHICTD Yacy H, 3aJieKHO Biff HOro
BEJIUYMHH, MPU3HAYAIOThCI OOyMOBIIEHI iM ymoBU (CHila, Hampyra,
nepemileHHs i T. A.). SKIo JochipKyBaHuil 0OObEKT MiCTUTh MaTepial,
XapaKTePUCTUKU SKOTO MOXXYThb 3alie)KaTH BiA yacy, TO IapaMmerp
BiJIMIOBITa€ (hi3UIHOMY Yacy.
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VY NpOTUBHOMY BHIIQJIKy - Il¢ aOCTpaKTHa BEIMYHMHA, MAcHITa0
sik01 BUOMPAETHCS 3 MiIpKyBaHb 3PYYHOCTI MOJAHHSA KPUBUX (peabHUI
yac (irypye Takox y 3aBIaHHSIX IWMHAMIKH, OJHAK (DYHKIIOHAILHICTH
COSMOSWorks me nepenbauac ix BupimieHHs). '0I0OBHOIO BUMOIOI0 B
X0l OMUCYy 30BHIMHIX (AaKTOpPIB € CHHXPOHHICTh iXHBOI ii.
Hanpuxman, sxmo Ha 00'€KT, BUTOTOBJICHHMH 3 Marepiany, IO Mae
BIIACTHBICTH (DI3MIHOI HENIHIMHOCTI, CIIOYATKY /i€ OJlHA CHJIa, a TIOTIM,
IMCHs TOTO SK 11 i TPUIMHAETHCA, 1HINA, Te Hepmui (axTop
pO3MILIIAE€TECSI B OJHOMY iHTEpBaNli, a JAPYTMH - Yy HACTYIIHOMY.
TpuBamnicTs ux iHTEpBadiB MOke OyTH pi3HA. | HABMaKM, SKIIO CHIU B
PeaNBHOCTI MPUKIIAIAI0THECS OTHOYACHO, T€ PO3MIMIATH iX Tpeba B TOMY
caMoMy BifIpi3Ky yacy.

Hacrtymaa mpouenypa, HeoOXximHa mms Moawdikarii anroputmy
MCE crocOoBHO [0 DpilleHHS HENHIHHAX 3a7ad4, - KepyBaHHS
30€peKEeHHSIM CHUCTEMOIO CTaHy piBHOBaru. Y OiNbIIOCTI MPUKIATHUX
MporpaM TPUCYTHI TPU METOJH, IO BUKOPUCTOBYIOTHCS JUIS PI3HUX
KJIaciB 3a7ad.

Memoo cun (Force Control), xomu Tmicis 30iTBIICHHS
HABaHTa)XCHb BIJIMOBITHO IO KPUBOI Yacy Ha BEJIMYHHY JCSIKOTO KPOKY
BU3HAYAIOTHCS  MEPEMINICHHS, M0  3aJ0BOJILHSIOTh  PIBHSHHIM
piBHOBaru. Sk TpaBWIIo, METOJX CHI 3aCTOCOBYEThbCS JIsi 3aaad i3
(hi3MYHOIO HENiHIMHICTIO MaTepianiB. AJTOPUTM HENPUAATHUN IS
MOJIETIFOBAHHS 3HEMIITHIOBAHUX CUCTEM (TOOTO KOJIM Ha NIEIKOMY eTari
30UIBLICHHST TIepeMillleHb BiOyBaeTbcss 0€3 MPHUPOCTY CHIIOBUX
(hakTopiB).

Memoo  nepemiwgens (Displacement Control), omm mns
MPU3HAYEHOTO 30UIBIICHHS TEPEMIICHb MITOUPAEThCS TapaMeTp Yacy,
0 BU3HAYAE Ji0Yi B el MOMEHT CuiioBi dakropu. JlaHui anroputm
BapTO BUKOPHCTOBYBATH B CHTYaIlisiX, KOJM MOMJIMBA T€OMETPHYHA
HEJIHIAHICTh TIOBOJPKEHHS KOHCTPYKIIii. AJTOPUTM HETIPUIATHUN JUIS
PO3paxyHKOBUX CXeM, KOJH aedopMaiis KOHCTPYKUii Mix Ji€ro
NPUKIAJEHUX Y BUIJIIAI TPAHUYHUX YMOB IIE€PEMIIIEHb Ha JEIKOMY
€Tali  CYNpPOBOJKYETHCS ~ 3MCHIICHHSM  MOPOJDKYBAaHUX  IIMMH
nepemimeHHsiMu cwit. OAMH 3 BapiaHTIB [bOTO SBUIIA - MPOKJIALAHHS
TOHKOCTIHHUX 00'€KTIB y XO/1 BTPATH CTIHKOCTI.

Memoo oosocunu oyeu (Arc Length Method), Bimomuii y
BITYM3HSHIN JiTeparypi SK METOJ NPOJOBXKEHHS IO HaHKpauoMy
napametpy. I[Iporpama aBTOMaTUYHO BBOJMTH JEAKWUN MapameTp, SKAN
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Ha3WBAETHCSI TAPAMETPOM TNPOIOBKEHHS, IO BXOJHWTh Yy JOJAaTKOBE
PIBHSHHS 1 BKJTIOUA€E B PiBHSIHHS piBHOBard. MeTo 3aCHOBaHMH Ha TiM,
10 HAa KO)KHOMY KPOIIi MTPOCYBaHHS Y37I0BXK 0€3J1i4i MOXKIUBHUX PillleHb
13 ypaxyBaHHAM iHbOpMAI] OAO PillIEHHS, OeP)KaHNX Ha MOTEPeTHIX
Kpokax. JlaHuii ajaropuT™M BapTO 3aCTOCOBYBAaTH ISl  aHANI3y
3aKpPUTUYHOTO TIOBODKEHHS KOHCTPYKIIiH, KOJIM MiCJIsl BTPAaTH CTIiHKOCTI
BiI0OyBa€ThCS TPOKJIAIAHHA, 1 CHUCTeMa IEepPEXOAWTh y HOBUH CTaH
pIBHOBarmy.

[lpu pimenHi 3amga4y, MmO MICTATh HENIHIHHOCTI, HEOOXiTHO
BU3HAYMTH ITEPAIlifHANA aNTOPUTM YISl PIMICHHS CHUCTEMH HEIIHIMHHX
piBHSIHB y Tpoleci 3acTOCYBaHHS HABaHTAKeHHsA. Moro dyHKIis
CKJIaJIa€ThCsl B KOPEKTYBaHHI MapaMeTpiB, IO OMUCYIOTh CTaH CHCTEMH,
Mics KOXKHOTO KPOKY 30UTBIICHHS HaBaHTaXCHHS. SIKIIO TMPHKIACTH
JOJTATKOBE HABAaHTAKEHHS W HA OCHOBI TapaMeTpiB YKOCTKOCTi, IO
BIJIMOBIIalOTh PIBHIO Je(OopMalliid, JiarHOCTOBAHUX Ha MONEPEIHBOMY
KpOIli, pO3paxyBaTH 3yCWUII Yy By3laX, TO MOXHa OOYHCIUTH
HEMOTO/DKeHICTh MK TPUKIAJCHUMHU W ofepkaHuMu cuinamu. Jlami
MOTPIOHO ToYaTH Iii JUIs MiHIMi3amii i€l HenoropkeHocTi. HanoimbI
TOMYJISIPHI /1BA aJITOPUTMH.

Memoo Hviomona - Pagcona (Newton - Raphson), kouu
JOTHYHA MaTPHIS JKOCTKOCTI OyIyeThCs Ha KOXHIH iTepamii B Mexax
Oy/ab-sIKOTO KpOKY 301blIeHHs] HaBaHTakeHHA. CaM 1o co0i anroputm
Mae€ KBaJ[paTU4HY MIBUIKICTh 301)KHOCTI i Ma€ BUCOKY CTiHKiCTh. OHAK
HEOOXiZHICTh OyJyBaTH ¥ PO3KIaJaTH MaTPHIIO0 KOCTKOCTI BHMarae
3HAYHHUX O0YMCITIOBAIILHUX PECYPCiB.

Moougixosanuti memoo Hviomona - Pagcona (Modified
Newton-Raphson), y sikoMy ITOTHYHA MaTpHIIS KOCTKOCTI Ha KOXKHOMY
KpoIli 30iIbIICHHS] HaBaHTAXEHHS OYyAyeTbCcs OAWH pa3, a IMOTiM
BUKOPDHCTOBYEThCSI Ha BCIX CyOiTepamisgx y Mexax Kpoky. lLlei
QIrOPUTM  BUMAarae OLIBIIOrO  4YWcia  iTepaiiid, OJHAaK  dYac
3a0IIQ/KYEThCS 33 PAaXyHOK CKOPOUEHHsS oOmepamii 3 MaTpHIEIo
KOCTKOCTI.

Ille omHa rpyma anroOpuTMIB, SKi BiJIPI3HSIOTh HETIHIMHUHA
PO3paxyHOK Bijl JIIHIHHOTO i BU3HAYAIOTh MOMEHT 3aKiHYEHHS iTepariiit
SAK Y MeXaxX KpOKy 30iUIbIICHHS HABaHTAKEHHS, TaKk H y MOMEHT
3aKiHYeHHs UX 30UbIIeHs. e nocuTh cnenndiyne MuTaHHs, i TOMY -
Ha JaHOMY PiBHI BUKJaay - MOXKHA [TOPEKOMEHAYBATH MPH BU3HAUCHHI
BIJIMOBIZITHUX  MapaMeTpiB  BHUPINIATH HOTO  EKCIEPUMEHTAILHUM
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IULIXOM.  Big3Haummo, IO 3aJeKHO BiJ alrOpUTMy KepyBaHHS
iTepaifHUM TporiecoM (METOA CHII, MEePeMIlIeHb, MOBXKHUHU TYTH)
BUKOPUCTOBYIOTHCSI KpUTEpii 301KHOCTI MO MEpPEMIiLICHHSX, BEIHMYUHI
HEBPIBHOBAKCHHUX HaBaHTaXCHB, OajaHCi eHeprii.

4.2.2. Metoau onTuMi3allii B iH)KCHEPHOMY aHai3i

OcHOoBHa 3ajaya iHJKEHEPHOI IisSUIBHOCTI €  CTBOPEHHSA
"Halikpamux" KOHCTpyKmiii. BoHa BupimyeTrscs 3a JOMOMOTOIO
JEeKIbKOX iHCTpyMeHTiB. [lepuinii — BUKOHaHHS BiATOBIAHO 10 TIEBHUX
HOPMATWBIB 1 CTaHIApTiB, Y SKHUX 3aKIaJeHO AOCBiA "HomepeaHix
mokomine". Ili  mkepema  CTBOprOBaHCA  PI3HUMH  [UISXaMH:
CUCTEMAaTH3aIlIEI0 JOCBIy, CKCIICPUMECHTAIbHUM BiANpPaIlbOBYBaHHIM,
HE BUKITIOYCHO 1 BUMAJIKH, KOJIM apTyMEHTH pO3pO0IItOBayiB CTAaHIAPTIB
HE 3aHA/ITO JIETKO 3po3yMiTu. IIpoTe, y mepeBaxHiil OiMbpIIOCTi CUTYAITif
JNOTPUMaHHS HOpPMATWBIB € HaWOUTbIl HafgiiiHuid wosx. Takox
KOHCTPYKTOPH BHKOPUCTOBYIOTh IHXKCHEpPHY IHTYIIif0, MpaKTHYIHI
HaBUYKH, JTOCBi/ MOMepeaHix po3pobok. [Hoal mel msx qae HemoraHi
pe3yabTaTH, 0COOIMBO KON BUPINIYIOTHCA KOHIENTYalbHI MUTAHHS -
QITOPUTMH Te€Hepallii HOBUX 3HaHb, HE3BAXKAIOUM HAa MEBHUU IpOrpec y
netansx. e omama cmocid crBopeHHs "kpamux" BHpPOOIB -
BUKOPUCTAHHS aJTOPUTMIB ONTHMAILHOTO MPOEKTYBaHHA. 3pO3YyMillo,
0 HAaHOUTBIN MiIXOISAIIAM BapiaHTOM € CIiJIbHE BHUKOPUCTAHHS BCiX
3aco0iB.

st ofiepKaHHS CHCTEMAaTHYHUX 3HAaHb B 00JIACTI ONTUMAJILHOTO
MPOEKTYBaHHS, peKoMeHayemo [11, 23].

4.2.2.1. AITOpUTMH ONTHMI3aIlii

ANTOPUTMH ONTUMI3aIii MOAITSIOTECS HA TApaMEeTPHYHI i Ti, gKi
MoB'sI3aHi 3 aHami30M yyTiuBOCTi. Lline mepmux - migbip 3MiHHUX, IO
OIMHUCYIOTh TEOMETPIt0 (1€ HAWITOMMPEHINNI BUTIA0K), XapaKTEPUCTHK
MaTepialiB, mapaMeTpiB apMyBaHHS MaTepiamiB i T. JI.

Ananiz yymausocmi mnepeabavae onepkaHHs (OpMH Tija, IO
3aJJ0BOJIbHSE 3ajaHUM BUMOTraM. OTHUM 3 PO3XO0KEHb MK METOJAMH €
Te, 10 MapaMeTprUyHa ONTHMI3allis MPHUITycKae onvc GOpMH Tija depes
nesiki mapametpu. IloTim 1i mapamerpu BpaxOBYIOTHCS NMPH MOOYIOBI
o0'exty. Jlami OymyeTbcs TeoMeTpUYHA MOJENb, MICHS 4Oro s Hel
BUKOHYIOTbCS HEOOXimHI pospaxyHku. [Ipm mpomy iHdopmaris mpo
napamMeTpy MpPOEKTYBaHHS HeOOXiHa TUIBKM Ha eranax IOLIyKY
ONTUMYMY ¥ (OopMyBaHHS MOAedi. Y NPUKIaTHUX PO3paxyHKax BOHA
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HE BUKOPUCTOBYETHCS (11 po3paxyHKy MCE abo iHIIOTO 4rcenhbHOTO
aQNrOpUTMY 30BCIM HE OOOB'I3KOBO). MeToam aHamily YyTIHBOCTI
MPUITYCKAIOTh, 10 00'ekTOM momyky € ¢opma o0'exta. Hampuknan,
SIKILIO aHAJI3Y€eThCA IUIACTHHA HA 3TMH, TE L€ TOBIIMHU BCiX CKIHUCHHX
€IeMEeHTIB, Ha #AKi BOHa po30ura. SKImO T™poeKTyeTbes depma
(criopyKeHHsI 31 CKpIMJICHUX CTPUKHIB), TO 1€ MapaMeTpu HEpETHHIB
CTPWXHIB, IO YTBOPIOIOTh PO3PaXyHKOBY MOJENb. ANITOPUTMHU aHATI3y
YyTIMBOCTI yOyZOBaHi B CIIelialbHI CKiIHUEHO-EJIEMEHTHI TIPOTPaMH i €
JOCUTH CKJIaJHUMH JIJIs €KCILTyaTallii.

[TapamerpuaHa omnTuMizarmis OuIbIIe BiAMOBimaE MmoTpedam
ImKeHepHUX 3amad. TyT TmomyKk BHPOOISETECI B OOMEXKEHOMY
MPOCTOPi, TPAHUIII IS TapaMeTPiB MOXKYTh OYTH NMPH3HAYEHI BUXOITIH
i3 MPAaKTUYHUX MIPKyBaHb, Ta W HACTYITHE MPHUIIACYBAHHS PO3MIpiB 10
HOPMAaJIbHOTO PSAY 4YMCe, SIK IPaBHIIO, TUTBKW HE3HAYHO MOTIpPIIYIOTH
mpoekT. OCHOBOIO s 11 IMPOKOTO BUKOPUCTAHHS CTAIH apaMeTpHYHI
CUCTEeMH TeOoMeTpHyHOro MojemtoBaHHsi. Hampukian, SolidWorks,
Malo4¥ BiIpallbOBaHi allTOPUTMHU ONHUCY W 3MiHH (OPMH, IHCTPYMEHTH
KOH(irypariid, anapaTr piBHSHb, MPOLEIYPH KOHTPOJIIO TEOMETPUUHOI
Peai3oBHOCTI, TI0O3BOJIMB MPUPOIHO 3B'I3aTH 3 HUM 3aCO0H ONTUMI3aIlii
COSMOSWorks. IIpu ipomy po3mipu € 3MiHHUMH IPOEKTYBaHHSI.

[lle ogna obcTraBUHA, BUSIBHJIACS TPUHIIUIIOBOIO ISl 00'€ THAHHS
METOJIIB YWCENILHOTO aHalizy W omnThMisamii, - 1€ pPO3BUTOK
npemnponecopiB y nporpamax CAE. Ilpenpouecopy nopy4aersces 3anaua
aBTOMATH30BaHOI MOOYZOBH CITKH, a TaKOX peaji3aimii TrpaHuIHUX
yMoB. Kpim TOro, mpoayKkTHBHICTH SIK MPOrpaMHUX, TAaK i amapaTHUX
3ac00iB Ha CHOTOJHI TaKa, II0 METOIU YHCEIHLHOTO aHalli3y MOXYTh
BUKOPUCTOBYBATHCS pa3oM 3 allTOPUTMaMHU ONTUMI3allii, y TOH Yac sK
paHillle BUKOPUCTOBYBAIKCS, B OCHOBHOMY, aHAITHYHI PillICHHSI.

4.2.2.2. ba3oBi MOHATTS 337a4i yMOBHOI ONITHMIi3allii.

3aaya yMOBHOT onTHMIi3allii (200 HENiHIHOro MporpaMyBaHHs)
MaloTh HACTyIHE (DOPMYIIFOBaHHS:

MiHIMI3yBaTH 1iIb0BY GyHKI(O T (X), 18 X = (X1, X2, X3, ..., XN) -
N-MipHUIT BEKTOp, KOMIIOHCHTH SIKOTO € JIHCHHUMH YHCJIaMH,
HA3UBAIOTHCS 3MIHHUMH TMPOEKTYBAHHS 1 BapilOIOTHCS B iIHTepBaJax:

P <x <x; i=123,..,N.

34 YMOBH JOTPUMAHHA 06MC)KCHB-H€piBHOCT€fI:
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gj(x)zo; i=12,3..,J;h(x)=0 k=123,..,K.

CnoBo "ymoBHA" y Ha3Bi 3ajadi MO3HAYae, IO Ha 3MiHHI
MIPOEKTYBaHHs HAKIIAJeH] SIKICh OOMEXEHHS. SIKIo 0OMeXeHb, Y TOMY
gucli W Ha Jiama3oH 3MIHHMX BEIWYMH TNPOEKTYBaHHS, HEMAa€, TO
OINTUMI3allisl HA3UBAETHCS OE3YMOBHOIO.

VY Mexax mpuirycTuMoi obmacti (GYHKINST MOXKe MaTH JEKiTbKa
miHiMymiB. Toit MiHiMym, ne GyHKIS Mae HalMeHIIe 3HauYeHHS
HAa3UBAETHCS 2100a1bHUM. [HIII MIHIMYMH € JIOKATbHUMU.

Crpoba 3amaTu iX y mporpami iCTOTHO YCKJIAQIHIOE SIK caMm
aNTOPUTM, TaK 1 mporec Woro ekcruryaraii. ToMmy 1iei T oOMexeHb
HAMararoThCsl BHKJIIOUWTH, HANpUKIAJ], I[EPeTBOPSHHSAM 3ajadi 3i
3MEHIICHHSIM YMCIIa He3aJeKHNX 3MIHHUX TPOCKTYBAHHS.

Bimomo Benmka KiNbKiCTh alTOPUTMIB PIlICHHS 3a7adi YMOBHOI
ontuMizamii. Jns 1inboBoi (QyHKII 3 JIHIKHAMU a00 HETIHIHHUMH
00OMeXEeHHAMHU a0CONIOTHA OiBIIICTh i3 HUX BXOAWTH Y ABI TPYNHU: 1€
Memoou npamoeo nowtyky (pO3TIITHEMO TUTBKA Ied pI3HOBHI SIK
HaAMOLIBII aKTyaNnbHY AJIsl IHKEHEPHHUX PO3PaxyHKiB) 1 MpOLEAYpH, IO
BUKOPHCTOBYIOTHh MOXinHI. He3Bakaroum Ha He 3aHAATO BHCOKY B
MOPIBHSAHHI 13 TPaIEHTHUMU allTOPUTMaMHU €(EeKTHUBHICTh MPH PillleHH]
MOJISJIbHUX 3371a4, BOHH BHUSBISIOTHECS HAWOUIBII MPAKTUYHUMH JUIS
BUKOPDHCTOBYBaHHS pa3oM 3 QJITOPUTMaMM YHCEJIBHOTO aHai3y,
HaNpHKJIaJ, METOJAOM CKiHYeHHX eneMeHTiB. CmpaBa B TOMYy, IO
pe3ynbraTd, 10 oxepxkyotbes MCE ¥ iHIIMMH ~ CITKOBUMH
npoLeypaMu: HAINpyTH, MEpeMilleHHs, BJIAaCHI YacTOTH, BEJIMYUHU
KPUTHUYHOI CHIIM U T. I. TIPUBEIYTh 10 HETIaaKocTi abo, OimbIne Toro,
PO3PUBHOCTI SIK HiNBbOBOI (yHKIII, Tak i oOMexeHb. OOMeKeHHs
MOXYTh HaKJIQJIATHCS HE TUIBKM HAa TEOMETPHYHI IapaMeTpH, aie i Ha
KOMITOHEHTH HampyT, epeMillleHp a00 Ha KPUTHYHI CHIJIH, TOOTO Te, 1110
npsiMmo abo moOIYHO mMoB'si3aHe 3 pe3yibraTamu. Hermaukicte a0o
PO3PHUBHICTH MOXYTb OyTH pe3yJabTaTOM 0COOIMBOCTEN (HOPMYIIIOBAHHS
3agadi onrtumizamii abo >k OyTH HACIIIKOM BIAcTUBOCTEH (Pi3MuHOI
Mojeni. Takok MPH BHUKOPUCTAHHI YHUCEJIBHHUX METOJIB BHHHUKAE
mpodiemMa HEOAHO3HAYHOCTI 1 JIOKaJIbHOT HECTIMKOCTI PillIeHHSI.

e 3nHaumth, mo Maja 3MiHa MapaMeTpiB (reomerpii Mozedi,
HACTPOIOBaHb CITKW, BHpIIIyBadyel i T.JI.) MPHUBOJAUTH JIO PE3yJbTATy,
"icToTHO" BIAMIHHOMY BiJl BHUXIOHOrO BapiaHTa. Y 3B'I3Ky 13 LUM
mporec OOYHMCICHHS MOXiAHUX WiIIbOBOI (YHKLIi X OOMEXEeHb 10
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3MIHHUM TIPOEKTYBaHHS € BKpail YyTJIMBHM J0 OCOOJHMBOCTEH 3amadui i,
OULTBIII TOTO, CTa€ 3aJIeXKHUM BiJ OCOOMMBOCTEH HOCITimHWKA (CKUTBKH
JIOCTTITHUKIB, CTUTLKU 1 BapiaHTIB CITKM KiHIICBUX €JICMEHTIB, CTIJIbKU U
pesynbratiB). Jlomortucs 301KHOCTI B TaKUX OOCTaBHHAX IYXKE BAXKKO
H, SIK HACIZOK, 3aCTOCYBaHHS TI'PAJIIECHTHUX METOJIB B ONTHUMI3AIiHHAX
mporenypax SK y CeHCi NporpaMyBaHHs, TakK i MPH eKCIUTyaTalii, €
CBOI'O POy MHUCTELITBOM.

Metoar mpsAMOro MOUIYKY B MEHIIOMY CTYNEHI YyTIHMBI [0
JIOKaJbHOT HETJIAAKOCTI W pa3puUBHOCTI WiJIbOBOI (QPyHKIIT i 0OMEXKeHb.
ToMy BHCHOBOK HACTYHNHHHA. YIOCKOHaJeHI alTrOPUTMH, SKIIO
BUKOPUCTOBYBATH iX Ul PILICHHS CTPOTO OOKPECIEHOro KoJjia 3a/ad,
FNOTEeTHYHO OuNbIIe MPOAYKTHBHI, BOHM TaKOX 3aCHOBaHI Ha CTPOTHUX
KPUTEPISX ONTUMAIIBHOCTI H JO3BOJISIOTH OJepKaTH "TOYHE" pillleHHS.
OpHak € WMOBIPHICTB, IO, Y CHITY PSAY OOCTaBHH, MPOLEAYpa, SKIIO
HElo KopHcTyBaTHcs criibHO 13 MKD abo criopinHeHnM BHpilTyBayeM,
HE JacTb NPaBWIBHOrO pe3yibraTy. IIpm mpoMy MeToam, W0 He
BHUMararTh OOYHMCICHHS MOXITHUX, AO3BOJISIOTH OAEPKAaTH, MOXKIIMBO 1
HE ONTUMAJIBHUM, ane "Kpamuii" y MOpiBHAHHI 3 BUXITHUM BapiaHTOM.
Crymiap "mominmieHHs" 3alleXUTh AK BiJ MaTeMaTHYHOI OCHOBH
ITOPUTMY, TaK 1 Bi ZOCTIAHUKA, 110 YIIPABJISIE IPOLIECOM.

Heabusika yacTrHa anropuTMIB YMOBHOI ONTHMIi3allii 0a3yeThest
Ha Merojax Oe3yMOBHOI onTuMmizamii. Sk mnpaBwiio, Ui LbOTO
BUKOPUCTOBYETbCA 3aMiHa 3afadi. Y LiJIbOBY (QYHKLIIO BBOAUTHCS
no0aBka, 10 XxapakTepu3ye '"CTymiHb" TOpyIIeHHS oOMexeHb. Lli
AITOPUTMH OJIEpKalld HA3BY Memodie bap'eprux i wmpagrux gyHxyiil.
Y nepuwioMy Bumaaky 30iUiblIeHHS (QYHKOIT BinOyBaeTbCsl IpH
HAaOMDKEHHI JI0 OOMEXKEHHS 3Cepe/MHHM MpPUIYCTHMOI  00JacTi,
JOCSTal0YM Ha AKTUBHOMY OOMEKEHHI HECKIHYE€HHOI BENWYMHHU. Y
JIpyroMy BapiaHTi ycepeAWHi # Ha TpaHUIl MPUITyCTUMOI 00JacTi
"nobaBka" JOpIBHIOE HYNIO, a TIOTIM, TpPUH BHXOJI 3a KOPJOH
NPUIIYCTUMOI 30HM, BOHA NOYMHAEe 3poctraTd. s 3aBgaHe i3
MOTEHIIHHO HEIVIAAKOI0 LiTbOBOIO  (PYHKII€0 #  HETHIHHUMH
OOMEXECHHSIMU HaMOLIbIl €PEKTUBHI HedugepeHyitlosyeani umpagmi
@yuxyii. Tlepmmii BapianT: crana mrpadHa QyHKIIS, MO €, MO CYTi,
HeckiHueHHUM Oap'epom. [lpu cnpoOi BiaydeHHS NPOOHOT TOYKH B
HENPUIYCTUMY 00JIacTh (QYHKIliS mpuiiMae "HeCKiHUYeHHe" 3Ha4YeHHS,
MiCJI 4Oro MPUMMAETHCA PillleHHS Mpo Te, K AisATh fani. Hemonmikom
[BOTO aTOPUTMY € HEMOXKIMBICTH "y4acTi" HENPHUIyCTUMHX TOYOK Y
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HACTYITHOMY aHaji3i ¥, BIANOBIIHO, CXWJIBHICTH aNTOPUTMIB [0
3aIHKIIEHHS, SKIIIO MiHIMYM JIE)KHUTH Ha TPAHUIIL.

Jpyruii BapiaHT - BUKOpUCTaHHs abCOMIOTHOI (DYHKIT mTpady.
[o cyri, manwuii BUA mrpady - e cyma aOCOMOTHUX BEIHYUH BiJIXHITY
MOpYyIIEHNX OOMEXeHb. BupaxeHHS I pe3ynbTyrodoi (yHKIl Mae
BUIJISA

f(x p)=fo(x)+p2 e (x)]

iel

ne: f-dyukuis 3 ypaxysauasm imtpady; fo- mouaTkoBe 3HaueHHS

nineoBoi  QyHKIIT;, p - mapametp wTpady; ¢ (x) - BekTop
MOPYIICHUX Yy TOYIl x oOMexeHb; | - 4Mcino mopyleHux
00MEKEHb.

[Mpupognum € mnuTaHHs, SKUA Tapamerp wmrTpady MOTPiOHO
BUKOPUCTATU. TEOPETUYHO BiH MOBHHEH 3aJIE)KATH BiJ TOBOKEHHS
BHXiHOI MiTbOBOI QyHKIIi. KMo, Hampukiiag, BoHa "mBUAKO" yOyBae
B TOYIl Ha JiHII oOMexeHHs, To "Manmui" wTpad HE 3MOXKE
KOMIIGHCYBaTH 1€ 3MEHILICHHS, 1 Iporpama MpOJOBXKHUTH MOIIYK 3a
MeXaM¥ TPUITyCTUMOI obnacTi. Skio *x mrpad "3aHaaTo" BENHKHMA, TO
BUHHUKAIOTh TpoOiieMu, BiacTuBi abcomroTHUM mmTpadam. Takum
YHMHOM, BUKOPHCTaHHS METOJIiB MPSMOTO IMOIIYKY BKYII 13 30BHIIIHIMU
mrpadhHUMU QYHKITIIMA TaKOX IMOB'sI3aHe 3 MEBHUM CY0'€KTHBI3MOM, a
OJICP)KYBaHI pe3yJbTaTH HE 3aBXIU BIJIIMOBIIAIOTE OYIKyBaHHSIM.
Hanpukiiag, MOXKHa HPHITYCTUTH, IO B OCHOBI MOJYJIS ONTHMI3allii
COSMOSWorks, nie:xuth onucanuii gaii anroput™. ToMy B CUTYaIlisX,
KOJIM BUSIBIICHHI MPOTPaMOI0 YMOBHHMH ONTHMYM JICKUTh HA OJTHOMY
a00 JEKITLKOX OOMEKEHHSIX, MOKIIMBHUI "HEBENIMKHN" BMXIJ 3a MEXKI
MIPHUITYCTHMO1 00JIACTI.

4.2.2.3. AITOpuT™M METOJTy KOMITIEKCIB

Po3riisHeMo anropuTM KOMILIEKCIB (BiH 1€ BIIOMHH SIK Menoo
bazamocpanHuKka) Ha OCHOBI 3aJa4i YMOBHOI oNTHMIi3alii nepepoOeHol
BIJIMOBIZHO JI0 ONTHMI3aIlii O0e3yMOBHOI 3a JOIMOMOIOI0 aJrOPUTMY
abcomoTHOT mTpadHOI GYyHKINT. 3MICT METOY B TiM, 110 Ha 0a3i JesiKoi
BUXITHOI TOYKM, IO TOBHHHA OYTH TPHUIIYyCTUMOIO, METOIOM
BHIIJIKOBOTO TIOUIYKY OyIyrOThCS II€ JEKiTbKa TOYOK, TaK, 00 TXHE
YHCIO AOPIBHIOBAIO YMCIYy BapilOBaHHWX MapaMeTpiB IUTIOC OJUH. Y



140 Memoou nayrkosux 0ocniodicens

MPOCTOpPI TOYKH YTBOPSATH OararorpanHuk. Cepen BCiX BepIIuH
BUIULIETECA  Hairipma (MomudikoBaHa miTkoBa  (YHKINSA, 3
ypaxyBaHHSM mTpady, Mae MakcuMallbHe 3HadeHHs). [licns mporo HoBa
MpoOHa TOYKA IIYyKA€ThCS BIJOWTTSAM HAWTipmIoi om0 IEHTpa Baru
iHmmx. /{1 1pOTO BHKOPHCTOBYETHCS KOE(IieHT BIAOWUTTS a, SKUi
TpaauuiiHo OepeTbesa piBHMM 1,3. SKmo mpoOHa BepiIMHA MOPYUIYE
00MEKEHHSI, HaKJIaIeHI Ha 1HTepBAJM BUMIPIOBAaHUX 3MiHHHX, TO BOHA
BHU3HAYAETbCS SIK HaWOMIK4a [0 IIEHTpa Bard IHIIMX BEPIIMH
oOMexkeHHA. SIKmo ¥ micas HpOro BOHA MOPYUIyE siKe-HEOyIb iHIIE
oOMexXeHHs, TO KOoe(iIlieHT BiIOWTTS 3MEHIIYEThCS y NBa pazd. Tak
caMO KOe]iIlieHT BiIOWUTTS 3MEHIIYEThCS, AKIIO HOBa MPOOHA TOYKA
3aJTUIIIAETHCS TIPIIO0 3a Ti, SKI 3aJMIIMINCS BiJl TONEPEIHBOI iTeparlil.
Y xozi poboTH BinOyBa€eThCS 3MEHIICHHS PO3MipiB KOMIUIEKCY, a TAKOXK
roro nmedopMmyBaHHA. 30KpeMa, TPUBAJIa B3a€EMOJISI 3 OOMEKEHHSIMHU
3/1aTHA MPUBOJUTH JIO BTPATH KOMILIEKCOM PO3MIPHOCTI U, SIK HACJIJIOK,
0 HEMOXIIMBOCTI MPOCYBATUCS B "TIEPCHEKTHBHHUX' HAMPSAMKAaxX ITiCIs
TOro, fIK II€BHAa 4YacTHHA ILUIIXY Y3[OBX AaKTUBHOIO OOMEKEHHS
npoiineHa, a oOMexxeHHs "BUKpUBUIIOCS' .

[IpuBenemo ¢opmati3oBaHW OMHUC aITOPUTMY BIAMIOBIAHO O
[23].

€ TpUImyCTHMAa I[I0YAaTKOBAa TOYKA X', IHTEPBATH 3MiHCHHS

3M1HHHX Xi ’Xi y K06(1)1LI1€HT BLAOUTTA a 1 NapaMeTpH 3aKIHYCHHS

00YHCIIEHb.
Kpox 1. TlobymoBa moyaTkoBOro KOMITIEKCY, IO CKIAAA€ThCS 3 P
MIPUITYCTUMUX TOYOK. J[71s1 koxkHoi Touku p =1, ..., P-1:

1. IMOBIpHICHIM METOIOM BH3HAYUTH KOOpAMHATH X’ B

. . L) - LU
IHTEepBaJl MIX xi( ) i xi( ),

2. Skmo X’ - HempuIycTHMa TOYKa, 3HAWTH IEHTP Bard X yxKe
3HANJIEHNX TOYOK

xP =xP +0.5-(X —x"),

MOBTOPIOBATH MPOLEAYPY AOTH, TOKH X’ HE CTaHe TPHITYCTUMOIO.

3. ko X - npuIycTUMa TOYKa, MOBTOPIOBATH II. 1 JIOTH, HOKU
He Oyne p = P-1.

4. O6uucauru f(XX) qsip = P - 1.
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Kpox 2. BitOUTTSI KOMILIEKCY:
1. Cepen BCiX BepIIMH KOMIUIGKCY BHOPATH HAMripiry TOukKy X,
1A IKO1

f(xR):max f(xp),

1 IPUBIACHUTHU 3MIHHIN Fyp = f(XR).

2. 3HaiiTy eHTp Baru X iHIIUX TOYOK 1 HOBY POOHY TOUKY:

X" =X +a-(X-x").

Jamni MO>KJIMBI HACTYTIHI BapiaHTH:

- axmo X" - npumyctuma Touka i f(X™) > Fyae, T€ 3MeHIIUTH y
JBa pasu BiacTanb Mik x" i HEHTPOM Baru X i MPOJOBKYBAaTH TOIIYK,
MOKH

f(x™) < Fuace;

-akmo X" - mpumyctuma Touka i f(X") < Fyae, TepelTH 10
KpOKYy 4,

- Ko X" - HEMPHITYCTHMA TOYKa, IEPEHTH 10 KPOKY 3.

Ulae 3. KopeKkTyBaHHSI KOMILIEKCY ISl 3a0€3MEUCHHS BIy4YCHHS
BEPIINHH B IPUITYCTUMY 00JIaCTh.

L sikmo x" < x| mokmacru x" < x| sxmo x" > x",
HOKJacTH X' = Xi(L) , IpUYOMY TIpH 3MEHIIIeHHI a00 301JIbIIIeHH] OJTHIET
3 KOOpAMHAT MPOOHOI KpamnkW, IiHOI [OBHHHI 3MEHIIUTUCS abo
301IBIIATUCS TPOTIOPIIIHHO.

2. Slxkmo X" - HENpUNYCTUMA TOYKA, 3MEHIIMTH Y JBAa DPasu
BiJICTaHb BiJi POOHOT TOYKH JO0 ILIEHTpAa Baru d MPOJOBKYBAaTH TaK
70TH, TOKK X" HE TOTPANUTh Y MPUITYCTUMY 00JIaCTb.

Kpox 4. TlepeBipka yMOB 3aKiHUE€HHSI 00YHCIICHB!

1 . 1
1. Busnauutu F :Ezp: f (Xp) i X =szlxp .

2. dxmo Z(f(xp)—F)sg i Z(xp—X)$5 o0YmCcIeHHs
p p

NPUNUHUTH W YBaKAaTH, IO ONTUMYM 3HAWACHUM; y HNPOTHUBHOMY
BUIIAJIKy MIEPEUTH 10 MyHKTY 1 KpoKy 2.

Kineys ancopummy.

VY Jneskux peanmizalisix aIrOPUTMY IIYHKT 2 Kpoky 2 (1
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BIJIMTOBiTae cUTYyallii, KOix MpoOHa TOYKA BUABHIIACS Kpalle HaNTipIIo1)
BUTJIAJIA€ B TAKHIA CTIOCIO!

Sxkmo X" - mpumyctuma Touka i f(X™) < Fyu, TE:

- cepel BCIiX BEPIIMH KOMIUIEKCY BHOpAaTH HalKpamly TOYKy X",
1A IKO1

f(x")=min f(x?),

i mpuBnacuuty 3MinHii Foin = f(X"):

- axkmo f(x™) >F,,, T.e. HOBa TOUKa He cTaja KpaIloK, TO
MEpPEeNTH 10 KPOKY 4;

- axmo f(X") < F,,,, T. e. X" BUABHIACA HOBOIO KPAIIOK TOYKOIO,
TO HANpsMOK BBaXKaeThCs "BaanuM'", MICJIsI 4YOTO BapTO JO0AATKOBO
BU3HAYUTH OaraTorpaHHUK;

- 3ty "mominmeny" mpoGHy Touky x°= X+ S(X°-X), xe
S (8> 1) - koedilieHT pO3TIATryBaHHS;

-axkmo f(X°) < f(x™), T.e. posraryBaHHs yBiHUANOCA YCHIiXOM,
npuBaacHUTH X = X;

- mepeiitu g0 1. 1 Kpoky 4.

Y mpomy migpo3aini Oylio MpUBENEHO TUTBKHM BapiaHT OJHOTO 3
AJITOPUTMIB, 1110 MOXJIHBO peanizoBanuii B COSMOSWorks.

4.2.2.4. BuxopuctanHs npouenyp ontuMizaiii B cucreMax CAE

KoHkperHi peamizamii ONMCaHOTO AITOPUTMY, HANPUKIAN, B
COSMOSWorks, € "dopaumu simukaMu'", a IOKYMEHTAIlish HE MICTHUTh
Hisiko1 iH(opMamii NMpo METOAMYHI THTAaHHS, IO CYIPOBOKYE I
ANITOPUTMH.

HaBenemo anroput™m o0'€eqHaHHS YMOBHOI oONTHMI3arii W
PO3PaxyHKOBOI TMpOrpaMd B NPUKIAIHOMY TAKETi, Ha TMPHUKIAII
COSMOSWorks.

Kpox 1. CtBoputn reomerpudny mMonenb SolidWorks.

Cucrema po3MipiB MOBUHHA OyTH cOpMOBaHa Tak, MO0 Ti, sKi
OyayTb 3MIHHMMH TpPOEKTYBaHHS, Oynu kepyrouumu. [lpu HasBHOCTI
PIBHSHDb TPOCTEXHUTH, MO0 HE BigOyBajJocs 3MEHILEHHS 4YHCIa
HE3JICKHUX PO3MIPIB, SKi YBIHAYTH 70 YMCIIa 3MIHHHX MTPOSKTYBaHHS.
[lepeBipuTy MOXIUBICTD MepeOyAyBaHHS MOJEINI MPH 3MiHI KOXKHOTO 13
IIUX PO3MIpIB.

Kpok 2. Cteoputu pospaxynkoBy momenb COSMOSWorks, o
MICTHTh HeoOXigHe uHcio enpas. OpmHe 3 Hux Oyne "mxepenom"
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iTpOBOI (DYHKIIII, iHIN HagamyTh iH(QOpMamio s oOMeXeHb (Tpu
LBOMY OOMEXEHHS MOXYTh IOPODKYBATUCS Pe3yJbTaTaMH IEPIIOi
BIIPaBH).

[lepeBipuTi MOXJIHMBICTP TOOYINOBH CITKH MJISi TIOYAaTKOBOTO
BapiaHTa TeoMeTpii, a TakoXX TpPH 3MiHI PO3MIpiB, fKi OyAyThH
ACOILIIOBATHCS 31 3SMIHHUMH MTPOCKTYBaHHSI.

Kpok 3. Bukonatn po3paxyHOK BCiX 6npas, siki OyayTh 3alisHi B
ONTHMI3aliHHOMY pO3paxyHKy [UIi TEOMeTpii, M0 BiAMOBigae
MOYaTKOBOMY IIPOEKTY.

Bimobpasutin pesyiaprath 6npas, ski OyayTh TOB's3aHI 3
obMexeHHAMA. OIIHATY TITOTETUYHI IHTEPBAIN IXHBOI 3MiHH.

Kpox 4. CtBoputH énpagu 3 Tuniom "Ontumizaris”.

1. BuzHaunTH MiThOBY (PYHKIIIFO.

2. [TpuzHaunTH 3MiHHI MIPOEKTYBaHHS 3 qucia
napaMeTprU30BaHUX PO3MipiB T€OMETPUIHOT MOJEITI.

3. Bu3HaunTtH iHTepBamM 3MIHEHHS 3MIHHUX MPOEKTYBAaHHS.
[Ipocrexxutn, mOO TmMmMoOYaTKOBa TOYKa TmepedyBala  ycepeauHi
BiNOBITHUX iHTepBaliB. He pekoMeHAy€EThCSl pO3TAIOBYBATH BUXIIHY
TOUYKY Ha T'PaHUIl PUITYCTUMOI 00IacTi.

4. ChopmymroBatd OOMEXKEHHS, LI0 BHUMAaraioTb BHUKOHAHHS
6npae, 3pOOMBIIM 1€ TaK, 100 y IMOYATKOBIM TOYIl BCi BOHH OyJu
HeakTHBHI. SIK i y monepe oMy IMyHKTI, He0akaHo, 00 IMOYaTKOBUH
MIPOEKT JIe’KaB HAa OJHOMY a00 AEKIJIbKOX 0OMEKEHHSIX.

5.3amaTti mapameTpu, IO BU3HAYAIOTh MPOIEC 3aKiHYCHHS
obuncnens. [lpu3HaUMTH peanicTUYHYy BEIMYMHY MAaKCHMAaJIbHOIO
qycla iTepariii.

Kpoxk 5. BukoHaHHS ONTUMI3aI[ifHOTO ITUKITY.

1. SIK1m10 UMK BUKOHYETHCS MEPIINHA pa3, TO Mepexia A0 MyHKTY 7
JAHOTO KPOKY.

2. BigHOBIIEHHSI TeoMeTpii i nepeOyyBaHHS CITKH.

3. BukoHnaHHst BCiX 6mpas, ki OepyTb ydacTb y (OpMyBaHHI
00MEKEeHb 1 PO3PaxyHKY LiIbOBOT PYHKIII.

4. BupineHHss aKTHBHHUX OOMEXKeHb, PO3PaXyHOK BiJIXHICHb
AKTHUBHUX OOMEKEHb.

5. Po3paxyHok ninboBoi hyHKIii.

6. SIkmo TpoeKT MpHITyCTUMHKA 1 30DKHICTH JIOCSATHYTA, TO
nepexiz 10 Kpoky 6.

7. BUKoHaHHsI MPOTHO3Y HOBHMX 3HAYCHD 3MIHHUX MPOCKTYBaHHS.
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8. IMepexia 0 MyHKTY 2 TAHOTO KPOKY.

Kpox 6.  Opepxanns  momimmieHoro — mpoekty.  Kinenb
ONITUMI3aliiHOTO IUKITY.

BuxopucroByroun rpadiku 3a1eKHOCTI 3MIHHHUX MPOEKTYyBaHHA,
miapoBoi QyHKHIi i1 oOMexeHb BiJ HOMepa iTeparii, KpHBI TpeHIa
(rpadiku 3a1eKHOCTI HiNbOBOI (DYHKIII BiJ 3MIHHHUX MPOEKTYBaHHS), a
TaKOX 3JI0POBHUH TIIy3[, OIIHUTH, YW € BapiaHT KOHCTPYKIII YMOBHO-
ONTUMATBHUM a00 X 3yNMWHKAa AITOPUTMY OyJI0 BHKIWKAHO IHIITHAMH
MPUYHHAMH.

JlaHuii anroOpUTM € TPAHWYHO CXEMAaTHYHUM INOJ0 KOHKPETHUX
nporpaMHuX peanizamid. Hampukman, nuTaHHS TpO  3aI0BOJECHHS
0OMEKEeHb PO3IIISAAETHCS BXKE MICHs TOrO, sIK Oyna moOynoBaHa CiTKa,
BHKOHAHO PO3PaxyHKH W OfepKaHO HEOOXiIHiI pe3yibTaTdh. Y TOH ke
Yyac yacTHHa 0OMeXeHb, HAKIIAJICHNX Ha 3MiHHI IPOEKTyBaHHA a0 iXHi
KOMOiHallii, He BUMarae 3rajjanux Aiii. Yac Ha BUKOHAHHS ITUX OTepaIlii
HecyTTeBUil. TOMY BHKOHYBATH ITOJAJIBIII ONEparlii, 0 BUMAraiTh y
COTHI # THCSIUi pa3iB OiNIbIIE pecypciB, HEpaIiOHAIBHO i Kpallle Biapa3y
moyatd TOUIYK  Kpamoro Bapianta. Hemorana  ocoOJUBICTB
COSMOSWorks mossirae B ToMy, 1o it (GopMyBaHHS OOMEKEHb
MOXXYTh OYTH BHKOPHCTaHI pPe3yibTaTH NEKITbKOX aHANi3iB K OJHOTO
THUIY, TaK 1 pi3HUX BUJIIB.

Ha 3akiHueHHs 1po MOXIUBI mpoOiemu Tipu poOOTI B
COSMOSWorks. B imkeHepHiii misUIbHOCTI, 3ajada ONTHMI3aii
TpaauIiiHHO (HOPMYIIOETHCA Y ABOX MPUHIMIIOBUX BapiaHTax. [lepmuii
- MiHIMI3yBaTH Macy Npu OOMEXEHHSX Ha MaKCHMAJIbHI HAINPYKEHHS,
nedopmariii, mepemilieHHs, MiHIMaIbHI BIACHI 9YacTOTH a00 MiHIMaIbHI
HABaHTaXEHHS BTPATH CTIMKOCTI i, 3p03yMiJIo, TapaMeTpu reoMeTpii. Y
[[bOMY acreKkTi anroput™ onrtumizarii makera COSMOSWorks 6inbii-
MEHII CIPOMOKHHH BIIOPATHCS 3 ITOCTaBICHOKIO 3a/auero. Aje € mie
onuH (yHIAMEHTAJIbHMHM Kjac 3axad, Je IOTPIOHO MiIHIMI3yBaTH
MakCHUMajlbHI HampykeHHA (II0 JAiarHOCTYIOTBCS, 3PO3yMilo, Y
MOBHOMY 00cs31 Mozelni) nmpu oOMeXeHHSIX Mo Maci i Ha sKi-HeOyIb
po3Mmipu. AHanoriuHo  (QOpPMYNIOETBCA  3adada, Je€  KPUTEpPIieEM
BUCTYNAaIOTh Aedopmaii i, JOCUTH 4acToO, - IEPEMiLLICHHSI.

Pimennss miel npobmemu B COSMOSWorks, sxmo He
BUKOPUCTOBYBaTH IIEBHUX HENPSAMHX ¥ HE 3aBXKIU BIITBOPCHUX
npuiioMiB, HeMOXJIMBO. Lle mpu TiM, 10 TporpamMa Hagae MOXKIUBICTD
VIPaBISATH PE30HAHCHUMH XapaKTePUCTUKAMH U HaBaHTaXCHHSIMU
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BTparu cTikocTi. OHAK HaKIaAaTH OOMeXeHHs Ha Macy abo 00’eM He
MOJKHA, Hi IPH SIKAX YMOBaX.

[IpakTHuHi TpUKIaAW pilIEHHA 3a7a4 ONTHUMI3alii B TMakKeTi
COSMOSWorks mpescrasieni B [5].

4.3. MokJIMBOCTI  BHKOHAHHA  iHJKEHEPHHX 3aga4 i3
Bukopucranisam nakera COSMOS

4.3.1. [Ipu3HavyeHHs makeTa

COSMOSWorks — mnporpamamii  momarok mo  SolidWorks,
TIpU3HAYCHUHN I PIiIlIeHHS 3a7a4 MEeXaHIKH J1e(GOopMOBaHOTO TBEPIOTO
TiJJa METOJOM CKiHYeHHX eyieMeHTiB. Omnmc mporpamu Oyae JOCUTH
kopoTkuM. Le moB's3aHe 3 THM, 110 € TOCUTh TOKJIaIHHI MOociOHuK [5].

IMponyxt pospobsennii ¢ipmoro Structural Research and
Analysis  Corporation (SRAC, CIIA), mo y maHuii MOMEHT €
migposainom ¢ipmu  SolidWorks. s dopmyBaHHS pO3paxyHKOBOI
MOJIeTli TporpamMa BHUKOPHUCTOBYE TE€OMETPUYHY MOIETh AeTami abo
cknananbHoi omuuuii B SolidWorks. Iarerpanis 3 SolidWorks nae
MOXXJIUBICTh ~MiHIMI3yBaTH omepariii, 3B'sa3aHi 31 cHenudigyHuMU
OCOONMBOCTSMH CKIHYEHO-€JIeMeHTHOI amnpokcumarii. llpr3naueHns
TPAaHUYHUX YMOB BHUKOHYETBHCSI B MPUB'S3II 10 TEOMETPHUYHOI MOJETI.
TakuMu K OCOONMBOCTSIMHM BOJIOMIIOTH 1 TPOLENYPH TIOJAHHS
pe3yibTaTiB. PO3BHTOK TIporpamMu BiIOYBa€TbCsi SIK Yy HANpPSIMKY
301JIbIIICHHST OOYUCITIOBAJILHUX MOYIIMBOCTEH, TaK ¥, y 3HA4HINA Mipi, 3a
PaxyHOK pO3IIUPEHHS (YHKIIOHAIBLHOCTI, IIOB'I3aHOI 3  IMITaIli€ro
PO3PaxyHKOBUX CHUTYAIlili, 1110 BUHUKAIOTh y TIOBCAKICHHIN 1HXEHEPHIN
npaktui. Jlo TemepimHbROro 4Yacy yTBOpWBCS '"makeTr" i3 TphOX
npoaykrie: COSMOSWorks, COSMOSFloWorks it COSMOSMotion. Y
upoMy 3B'si3ky COSMOSWorks 3pmathuii  npuiiMaté — pe3ysibTaTu
aeporiipoMHamMiuHoro abo TeIIOBOr0 pPO3pPaxyHKiB, BHKOHAHUX B
COSMOSFloWorks, a Takoxx HaBaHTaKEHHS pyXy, OTpUMaHi B
pe3ynbraTi fuHamiuHoro anajiizy B COSMOSMotion.

COSMOSWorks Buctymae y posi iHCTpYMEHTY "iHKeHepHOro"
aHaiizy, ToOTO mepexdavaeTscs, MmO A (axiBUA-po3paxoByBaya
notpibHi OLnbII mpodeciiiHi 3acobu. OaHaK, SIK MOKa3ye MPAaKTHUKA, 0
MepeBakKHa YaCTHHA IHXKEHEPHUX 3a/1a4, 110 BUPIIIYEThCSI YHCEITbHUMU
METOAaMH, MOXKe OyTH BHpilleHa 3a JONOMOIOI0 JaHOi NPOrpamH.
Pamnionaneuuii iHTepdelic i po3ymMHO oOMexeHa (QYHKI[IOHAIBHICTD
JIAOTh IH)KEHEPOBI MOXIUBICT 30CEpEUTHCS HA TPOCKTYBaHHI, HeE
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BiJIBOJTIKAIOYHCH Ha BIACTHBI "yHIBepCAbHUM" MTakeTaM moapoowuii. Sk
MIPaBHUIIO, MiJCTABOI0 CTBOPEHHS BANOI KOHCTPYKII € KBamiikaris
BUKOHABII, a PO3PaxyHKOBI MPOrpaMH BHKOPUCTOBYIOTHCS  JUIS
MEPEBIPKH TOTO, MI0 BHHIIIIO, & TAKOX IOCTABJISIOTH MaTepiai Juis
MTOATBIITHX MPOO.

4.3.2. Teoperuuna 6a3za

COSMOSWorks moOymoBanuii Ha 0a3i MeTOQy CKiHYEHHX
esleMeHTiB. TeopeTHyHi OCHOBH IIbOI'O METOIy BHKIAAEHO y po3a. 4.2.
Y nanoMy po3aisi MpencTaBUMO OCOOJIMBOCTI HOro peamizallii B maHii
mporpami. BoHU BiTHOCSTBCS 0 MUTaHb, SKi JOCUTh YaCTO BHHUKAIOTH
HAa MPaKTHII:

1) B COSMOSWorks BHKOPHCTOBYIOTBCS [Ba THITH CKIHUYCHHX
€JIeMEHTIB: 00'eMHIi i30mapaMeTpu4Hi TeTpaeapyu W TPUKYTHI eleMEHTH
00osoHoK. O0O€ 11 TUITM MOXKYTh MaTH JIiHIiHe a00 mapadoJiyHe 1oJe
nepeMimnieHs (MocTikHy aedopmariiro ado JiHiiiHE mone medopmartiii).
Tetpaeapu micTsTh, BiqnosinHo, 4 ado 10 By3miB, a 06010HKH - 3 260 6.
Hiskux iHIIMX THUIIIB €JIEMEHTIB: OalloK, CTPUWXKHIB, KOHTaKTHHUX
€JIEMEHTIB 1 T. . y IporpaMi HeMae.

2) [lporpama He JIOMyCKa€ CIiBICHYBaHHSA B OJHIA Moesi
TBEPAOTLIBHUX ¥ O000JOHKOBUX CKiHUEHUX eneMeHTiB. Lle cepiiosne, y
MIPUHIIAII, OOMEXEHHsI y SKIHCh Mipi KOMIIEHCYEThCS THUM, IIO B
yHiBepcanpHuX makerax MCE mMeToanka criosydeHHs eJIeMEHTIB Pi3HHUX
THTIB TAKOX HEOJHO3HAYHA.

3) KoHrakTHi CKiHYEHI €JI€MEHTH, Y SBHOMY BHJI, y Mporpami
BizicyTHI. Ha OCHOBI HeNpsAMUX CIIOCTEPEKEHb MOKHA 3aTBEPKYBATH,
IO BpaxyBaHHS BiJIIOBITHUX T'PaHUYHUX YMOB 3JIIHCHIOETHCS 3MiHOIO
rI100aIbHOI MaTPHIi )KOPCTKOCTI CHCTEMH.

4) Tamni THNMW KiHEMAaTHYHUX TIPAHUYHHUX YMOB peasi3yloThCs
0e3rmocepeTHbOI0 3MIHOK MAaTpPHUI JKOPCTKOCTI cuctemu (y paHHIX
BEPCiAX MPOrpamMu JUIsl IbOT0 BUKOPHUCTOBYBaiHcA mTpadHi QyHKMIT -
"abCcoMIOTHO" IKOPCTKI JONOMDKHI €IEMEHTH, W0 MPUBOAUIO JO
TTIOMUJIOK TIPOTPaMH).

5) CrionydeHHs1 B Mexax OjHi€l 300pKM KOHTAKTHUX T'PaHUYHHX
YMOB THUITY BXOJY B KOHTAKT i BUXOJly 3 KOHTAKTy MOJIMBO BUKOHATH,
ajie OJIepP)KyBaHi pe3yJibTaTH 1HO/I HeaJeKBaTHI CUTYAIIi.

6) s po3paxyHKy CKJIaJajbHUX OJHMHHUIL y IIPOrpami
peartizoBaHi TpaHWYHI YMOBH, Taki SIK JJucmanyiiine HABAHMANCEHHS.
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(Remote Load), Touno (Rigid), lnuneka (Pin). Peamizariist nux ymMoB
MIPUITYCKA€ TakKi 3MiHM MAaTpPHIll JKOCTKOCTI CHCTEMH, SKi (aKTHIHO
OPUBOIATH 1O TOSBU B MOJENi aOCOJIOTHO KOCTKOro o00'exTta. Sk
HACIIJIOK, y Mici, e el 00'ekT B3aemoie 3 "peadbHUMH" AeTasIMH
CKJIamaiabHOi OomuHUMI ((aKTUYHO, Yy 30HI MPHUKIAJIEHHS OMHCAHUX
TPaHUYHUX YMOB), MOXKJIMBA T[OSIBA TEOPETHYHO HECKIHUCHHUX
nedopmariiii (Harpyxenb). Ha mpakTuili me BupakaeThesl y BiICYyTHOCTI
30DKHOCTI pIMIEHHS TpW YUIUTBHEHHI CITKM ¥, IIBUANIE 3a BCE, Yy
HEKOPEKTHOCTI Pe3yNbTaTiB.

7) B COSMOSWorks € p-agantuBHHA MeTOA MOOYIOBH CITKH
CKiHUEHHX eJIeMeHTiB. Lle 3HaunTh, M0 B 30HaX 3 BUCOKUM TPaIi€HTOM
eHeprii nmedopMarii mporpaMa 30UIBIIYE TOPSIOK IOJTIHOMA, IO
anmpoKCUMY€ TIONIe TepeMilleHb Yy CKiHdeHoMy eneMmeHTi. [lpu
HEKOPEKTHI TOCTAaHOBII KiHEMAaTHYHUX TPAaHUYHAX yMOB MOXKJIHBA
MmosiBa  0COONMMBOCTEH (TEOPETHMYHO HECKIHYCHHUX Aedopmariii i
HaINpy>KeHb). 3acTOCYBaHHS JaHOi OMWii VI TaKUX PO3PaxXyHKOBHX
MOJIeTIel MPU3BOANUTH 10 a0CYPAHUX PE3yNbTaTIB.

8) ¥ pamkax mOpyXKHOTro aHajdily MOXIMBE BHUKOPHCTAHHS
OpPTOTPOITHUX MatepianiB. J[oCTymHI OpTOTOHATBHO-OPTOTPOIHI U, SK
OKpeMHd IXHIH BHMNANOK, TPAHCBEPCAIBHO-I30TPOMHI MaTepiau.
MoxnuBe BH3HAYCHHS MWIHAPUYHOI oprorpomii. KpwuBouniHiiiHa
oprotportiss  BincyTHsA. IlpucBoeHHST  BiIacTUBOCTEH  aHi3OTpormii
HEIUIOCKMM O00OJIOHKaM (OpPMalbHO MOXKIIMBO, aje pe3yJbTaT, M0
BUXOJIUTh, HE3aJOBUILHU (1)1 Bepciit mporpamu 10 2005 poky).

9) Ilpu oriHmi MiHOCTI 300pOK 3a JOMOMOro  (QyHKIIT
COSMOSWorks Ilepesipxa miynocmi (Design Check Wizard) mist Bcix
MaTepialliB BUKOPHCTOBYETHCS TOW CaMHUU THI KPHUTEPIF0 MIITHOCTI.
Takum 4dnHOM, 3acTOCyBaHHS ITi€l (QYHKII UIA aHaiizy 300poOK, MO0
MICTSTh JIETali 3 KpUXKHX 1 B'I3KUX MaTepiaiB, BU3BE MPOOJIEMH.

10) Voymosauuit B COSMOSWorks momynas omrumizariii, sk
nepeadavaeTbes, 3aCHOBAHO Ha METOAI NPAMOrO  IOWIYKY i3
30BHIIIHBOIO MITpadHOI (PyHKUi€0 (OLTBII TOKIAJAHO BiH OMHUCAHUN Y
po3a. 4.2), lle poOuTh iMOBIpHOIO 301KHICTH IO TOYKH, IO IepeOyBae
Mo3a TNPUIYCTHUMOIO 00JacTio moOaM3y OAHOro abo  JEKiNbKOX
oOmexxeHb.  OnTuMizaliss 3a  KpUTEpPIEM  MiHIMyMY/MakCUMyMy
exBiBastenTHOi Hanpyru B COSMOSWorks memoxmuBa. OCKiJIBKH, 5K
OMHUCAHO BHIIE (HEMOXJIMBO OJHOYACHOTO BHKOPUCTOBYBAaTH pi3Hi
KpUTepii MIIIHOCTI), ONTHMI3allisi 300pOK, Y SKUX JIETalli BUTOTOBJICHO 3
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pI3HHX THUMIB MaTepiaiiB, TpH OOMEXKEHHSIX Ha MPUIYCTUMI
€KBiBaJICHTHI HAIIPYTH BU3BE MPOOIEMH.

4.3.3. Inrepdeiic

COSMOSWorks wMae crammaptauii  iHTepdeiic  mporpamu
SolidWorks. Tlicns aktugizarii COSMOSWorks y wmenro SolidWorks
BHHUKA€E BiINOBIIHUIA MyHKT B MeHIO mporpamu (puc. 3). IIpaBopyu y
Bikai  SolidWorks s'smserbest  Meneoxcep COSMOSWorks, 1o
MpencTaBisie  co0ow JepeBo. Y HBOMY MPUCYTHI MO3UINI, IO
XapaKTepu3ylTh MPOEKT Yy IiIoMy (MKTOrpamMa 3 Ha3BOKO AeTaii abo
300pku i miktorpama llapamempu (Parameters)), a TakoXX MiKTOTpaMu
i3 Bnpasamu (Studies), mo 3'SBISIOTBCSA MICAs IXHBOTO CTBOPCHHS.
BmpaBu € rinkamu, MO TMOETHYIOTH iHpOpPMAIIO TIPO  ACSIKUI
PO3paxyHOK: MaTepiand, CiTKa, TpPaHMYHI yMOBH, PE3yJbTaTH, 3BITH.
KoxHi#i mikTorpami BIANOBiZa€ KOHTEKCTHE MEHIO, BMICT SKOTO
3MIHIOETBCS 3aJIeKHO BiJl TOTOYHOTO CTAaHY PO3PaXyHKOBOI MOJIEI.
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Hacmporosanns sunpobyeanns

Cimka Bukonamu Obononra Ha yoapie nasanmacenis
(Mesh) (Run) (Shell using surfaces) (Drop Test Setulp)
COSMUGSWorks - OcHZBHB % Hapavempu
Bnpasa . 4 pe3yrbmanmie
(Study) Q & @ ﬂ @ E % O k= (Result
/r\ Options)
3acmocysamu 3acmocysamu Vemanosumu Busnauumu natip
Mmamepian 015 enemerm 2nobansHull .
obparux Kepy8aHHs KOHmMaxkm (De;zgl;ag}(:ﬁ tact
komnonenmie (Apply (Apply Mesh (Set Global Sef)
Material to All) Control) Contact)

Pucynok 4 - [Tanens Ocrogwi gpynryii

Posrnseemo  OinpIn  AOKIAAHO — TaHeNi  IHCTPYMEHTIB
COSMOSWorks (puc. 4 - 10).

Hwxuye ommcani (yHKIIOHAIbHI MOMXJIMBOCTI KOMaHJ MaHem
Ocnosni (pynxyii (puc. 4).

Bnpasa. CtBopenHs HOBOi Bnpasu, 3MiHa mapameTpiB abo
BUJAJICHHS] HASIBHOTO.

3acmocysamu mamepian oo eécix. Ilpu3HaueHHs marepiany abo
3MiHA XapaKTePUCTHK YXKE TMPU3HAUCHOTO JJIsi OOpaHHX EJEMEHTIB
nanku Teepoominoni (Solids) abo Oboronxu (Shells).

Cimka. CKiHYEHO-€JIEMEHTHa pPO30MBKa MOJENI CTOCOBHO JIO
akTuBHOI Bnpasu (Study). Ilepen moOymoBOO CITKH PEKOMEHIYETHCS
nepesiputu Hacmpoweanns (Mesh Preferences), Enemenmu kepysanms
cimkoio (Mesh Control), Koumaxm/3azopu (Contact Conditions)
(ocranne - TinbKHU 11 Bnpasu 3 Tiunom ananizy Cmamuunuil).

Buxonamu. Po3paxyHOK 1J1s1 akTUBHOI Bnpagu.

Obononxa. TloOynoBa ciTkM Ha 0a3i BHIUICHMX TpaHeit abo
MOBEpPXOHb. JlomyckaeTbCsi MaTH B CHOHCKY BHOOpYy oOuaBa THIH
00'eKXTiB, OJJHAK CiTKa OyJie, BU/IIE 32 BCE, HE3MTUTOIO.

3acmocysamu enemenm xepysanns. I[lpusHadeHHs Jiss 00'€KTiB
netami  abo 300pKM  HapaMeTpiB  IMIJIBHOCTI CITKH, IOB'SI3aHMX 3
BEpIIMHAMHU, PYTaMHu, TPaHIMH a00 - JiJIst 300PKH - JeTansaMu. Y 300pIri
IIIBHICTh  MOXKHA IpPH3HAYaTH  130JIbOBAHO JUIs  Jgetam  abo
NpuB'sI3yBaTH il O IIUJIBHOCTI, 110 IporpamMa BHKOpUCTajia O s
i305p0BaHoOl netani. KepyBaHHS IIUTBHICTIO 3aJI€KHO BiJg HANPSMKY HE
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JIOITyCKAETHCS.
Yemanosumu enobanvruii konmaxm. [lpu3HadeHHS KOHTAKTHUX
TpaHUYHUX yMOB '"3araybHONPHUUAHATI". JlOmycKaeTbCs  CHiIBHE

nepeMillleHHs, He3alle)KHe TIepeMILlIeHHsT i KOHTaKT Y IepBICHOMY CTaHi
3 MOXIHUBICTIO BipuBy. OCTaHHIM THN TPaHWUYHUX YMOB BapTO
BUKOPUCTOBYBaTH, SKIIO JeTali MOXyThb npociusatu. Komanna
JOCTYIHA TiABKK Tpu poOoTi B 300pLi Ui JIHIKHOTO MPYKHOTO
aHaImizy abo /I pileHHs 3a1a4 i3 (Pi3HYHOI0 HEeNMiHIHHICTIO MaTepiaiB.
Bona Takox 4acTKOBO ()yHKLIOHAJIbHA NPH TEIJIOBOMY PO3PAXYHKY.
Jnst po3paxyHKiB Ha CTiIHKICTh, MPH BUAIJICHHI BJIACHWUX YacTOT i y
BUMAJKy HENIHIMHOTO aHaji3y JOIMYyCKAa€TbCsS TIIBKU  CILUIBHE
TIepeMIIeHHS IeTae.

Buswauwumu  nabip  cmukanus.  [lpu3HavyeHHs gas  map
B3aEMOIIFOYMX O0'€KTIB, a TAKOX ISl BUAUICHMX JETAJIE KOHTAKTHHX
TPaHUYHUX YMOB BIIMIHHHX Bij 3aranpHONpuiHATHX. Ha momatok mo
IPaHUYHHUX YMOB, Ha3BaHUM Y MONEPEIHbOMY ITyHKTi, MOKHA JUIS Iap
rpaHeil Npu3HaYaTH YMOBY BXOJIKCHHS B KOHTAKT.

Hacmporosanns  eunpodysanusi na yoapne HABAHMANCEHHS.
BusHauenHss ~ mapaMeTpiB = MOJENIOBaHHA  MPOLECYy  MajiHHA.
JlonyckaeTbest BUOIp BHCOTH MaJiiHHSA a00 mBUAKOCTI. [Ipu3HavaeThCs
Opi€HTaIlis TUIONIMHY, HAa SKYy Tamae oO0'€KT 1 KoedillieHT TepTs.
[TiBmpocrip, Ha sike "magae" MOJENb, YBOXKAETHCSI aOCOIOTHO YKOCTKUM.
AHami3 CYNpOBOJKYEThCSI PINICHHSAM KOHTaKTHOTO 3aBIaHHA 3i
3MIHHOIO TPaHULICIO.

Ilapavempu  pe3yremamie.  HactporoBaHHS — mapamMeTpiB
BiOOpakeHHsI pe3ynbTaTiB oOpaHoi Bupasu. Komanma noctynHa
TIJBKY TicIIs HOTO PO3pPaxyHKYy.

Bioyenmposa cuna JKocmruii 36'a30x

(Centrifugal Force) (Connectors) Tewnepa-

mypa

(Tempera-
t
COSMOSWorks - Harp x| e
Obmedrcenns oS ) A
& ;:é & % Ef BZ L E Pob6
oooue
a = \ Haeanma-

Jucmanyitine HCCHNA
Cuna (Force) Cuura gazsu HABAHMANCEHHS. (Bearing
(Gravity) (Remote Load) Load)

Tuck (Pressure)
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Pucynok 5 - [lanens Hasanmaosicenns

Hwmxdae ommcani ¢yHKImIOHAIBHI MOXKIWBOCTI KOMAaHJ TaHeNl
Haeanmaoicenns.

Obmedxcenna. BusHaueHHS TpaHWYHUX YMOB Ha 0OOpaHHX
eIeMeHTaX MOJeNi /I aKTUBHOI MeXaHIYHOl (THMHM aHami3y
Cmamuunuti, Bracui wvacmomu, Cmiiikicms, Heniniinuit) Bnpasu.

Tuck. TlpuknaneHHS THCKY OO OOpaHUX TpaHed IUis aKTHBHOI
MexaHIgHOi Bnpasu.

Cuna. llpuknageHHs CUIHN, KPYTHIBHUH a00 3rHHATEHIN MOMEHT
Ha oOpaHi 00'€KTH MO JJIi aKTUBHOI MeXaHi4HOi Bnpasu. 3amaHe
3YCHILIS PUKJIAIA€THCS HA KOXKHE 3 00paHUX 00'€KTIB.

Cuna 6aeu. 3aBHaHHS TpaBiTAIMHMX (MIUpIIE - 1HEPIIHHIX)
HaBaHTa)XCHb JIJI aKTUBHOI MEXaHIYHOI Bnpasu.

Bioyenmposa cuna. 3aBaaHHs BIALIGHTPOBOI CHJIM JIJISi aKTHBHOT
MeXaHiuHOi Bnpasu.

Jlucmanyiiine  naganmaogicenns.  llpukinageHHs — BiJaleHUX
HaBaHTa)XCHb JIJI aKTUBHOI MEXaHIYHOI Bnpasu.

Kopcemkuii  36'a30k.  YBeleHHS BipTyaldbHHX O00'€KTiB, IO
IMITYIOTb 3'€JHYBaJbHI €IEMEHTH.

o Touno (Rigid) - yBeieHHS aOCONIOTHO JKOPCTKOTO Tija, IO
3'€JIHy€ rpaHi JBOX JCTaJeH.
e [lpyscuna (Spring) - BKIOYEHHsS "PO3MOALICHOI" TNPYKUHH

PO3TSATaHHA-CTHCKY a00 3pYIICHHS, MOXIIMBO IIONEPEIHBO
HaIpPYKEHO1, MiXK TUIOCKUMH I'PAHSMU JBOX JICTaJICH.

e  [llnunvka (Pin) - BKIrOUSHHS aOCOIFOTHO )KOPCTKOTO MTH(TA, 110
3'€/lHy€ KOHIIGHTPUYHI IMWJIHAPUYHI OTBOPH JBOX JICTAJICH.
HItupT ™moxke 3abe3rmedyBaTH TOBOPOT a00 OCHOBHH 3CYB
Jetainei i3 MpU3HAYEHOIO0 KOPCTKICTIO.

. Ipyscna onopa (Elastic Support) - imiTaris momaTInBOi OIOPH,
0 OOMEXYy€e PYXJIHUBICTh 3aJaHMX TIpaHed jerandi (aeTayiei).
Omnopa Moke MaTh HOPMaJbHY i 3CYBHY >KOPCTKICTb.

e  bonm (Bolt) - yBenenns monatimBoro o0'ekta, IO BiATBOPIOE
nito Oonra 3 momepeaHiM 3araryBaHHAM. OCTaHHS 3a7a€TbCA
OCHOBOIO CHIIOK0 200 KpPYTWJIIBHUM MOMEHTOM. B ocTaHHbOMY
BUNAJIKY MOTPiOeH KoeilieHT TepTs U pO3paxyHKy cuid. bont
MOXK€ CIONy4yaTHcs 13 JeTalUlio, M0 3'€JHYEThCH, dYepes
BipTyasibHe pi3b0JIeHHs i (a00) uepes imiTallito maiou.
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Poboue nasanmaoicenns. TlpuknanaHHsS KOHTAKTHUX OIOPHUX
HaBaHTa)KCHb Ha 00paHi TpaHi AJI1 aKTHBHOI MeXaHIIHOI Bnpasiu.

Temnepamypa. BuzHaueHHs TeMepaTypu Ha oOpaHHX 00'€eKTax
JUTS aKTUBHOI Bnpasu 3 Tmom ananizy Teniosuii abo Cmamuuruil.

Konesexyis Tennoea nomyoicnicms Tennoguii nomix
(Convection) (Heat Power) (Heat Flux)

Temnepamypa
(Temperature) E i

Bunpominoeanns
(Radiation)

Pucynox 6 - [Tanens Tepmiuni nasanmasicens

Hwxye ommcani (yHKIIOHaIbHI MOMXJIMBOCTI KOMaHJ MaHem
Tepmiuni nasanmaoicennsi (puc. 6).

Temnepamypa. llpu3HayeHHs TeMIepaTypd Ha oOpaHi 00'€KTH
JUTS aKTUBHOI Bnpasu 3 Tumnom ananizy Tennosuii a6o Cmamuuruil.

Konsexyia. llpuknameHHs KOHBeKIii Ha oOpaHi TpaHi st
aKTUBHOI Bnpasu 3 Tunom anamnizy Tennoguil.

Tennosuti nomixk. llpuKnageHHsl TEIUIOBOrO MOTOKY Ha oOpaHi
TpaHi JJIsl akTUBHOI Brpasu 3 TATIOM aHami3y Teniosutl.

Tennosa nomyoscnicme. IIpuKIageHHs TEMIOBOI MOTYXHOCTI Ha
00paHuX IpaHsx il akTUBHOI Brupasu 3 TUIIOM aHami3y Tennosuil.

Bunpominioeanns. Bu3HaueHHS BHUIIPOMIHIOBaHHS OOpaHUMHU
TpaHsIMHM JJIs1 aKTUBHOI Brpaeu 3 TUTIOM aHamizy ennoguil.

Koumaxmna cuna Cuna winunoku/6onma Peorcumu
(Contact Force) (Pin/Bolt Force) (List Modes)

CWM I'paghix 6ionosioi

(Reaction Force) E @ @ |[| (Response Graph)

=

Pucynoxk 7 - Ilanens [lokazamu incmpymenmu pe3yismamia

Hwxye onucani (yHKIIOHATIbHI MOXJIMBOCTI KOMaHJ| MaHei
Toxazamu incmpymenmu pe3ynomamie (puc. 7).
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Cuna peaxyii. BuBeneHHS IHTETpaNbHOI BENWYMHH 3YCHILIS,
MPUKIIAEHOTO 10 AESIKOro '€OMETPUYHOrO eJeMEHTa JIeTaii, AeTalli B
300p1i a00 300pKH B LJIOMY.

Konmaxmna cuna. BuBeOeHHS 4YHCENbHUX XapaKTEPUCTUK
KOHTAKTHOTO 3YCHJUISI MIX JIETAISIMU B 300PIIi HA MTOBEPXHI 3ITKHEHHS.
BuBonuThCS TaKOX BETMYMHA CHITH, BUKIMKAHOI TEPTSIM.

Cuna wnureku/6onma. BUBEIEHHA OCBOBOTO I 3CYBHOTO
KOMITOHEHTIB 3yCHJUIS, IO BHHHUKAE B OONTOBOMY 3'€THAHHI, a TaKOX
KPYTHJILHOTO MOMEHTY. KOMIOHEHTH, BUKIIMKaHI TONEpEeIHIM HATATOM,
TaKOX BKJIFOYAIOTHCS Y BiTOOpa)KyBaHi 3HAYSHHS.

Peoycumu. BinoOpakeHHS BeIMYMH BJIACHUX YacTOT  Uis
PO3paxyHKy Ha Pe30HaHC.

I'paghix sionogidi. @opmyBaHHS KPUBOi BIATYKY B HeNiHIHHIN
3ajadi.

Animyeamu 3ondysanns Obpanuii
cnucox

(Animate) (Probe) (List Selected)
(Design

COSMOSWorks - MHCTPYMEHTS, DESY /% Omobpasums/
Check N v 4
CKpblimb

Wizard) @ E" ﬁl EE &;ﬁ | [:::’ E[]U/Eﬂ El‘l 4 "{- | %‘ cemky
p X (Show/Hide

Mesh)

Tepemiwenns
(Displacement)

Tepmiuna

Tomiunux (Thermal)

ons
nepegipxu
npoexmy

ycunns L Hanpyorcennsa
cmucky

(Stress) (Strain)

Obmedncenns
nepemuny i .
ISO (Clipping) (Settings)

36im
(Report)

Iapamempu | | 36epeemu sk

(Save As)

Pucynok 8 - [lanens [ncmpymenmu pezynomamis

Hwxdae ommcani (QyHKIiOHAIBHI MOXKIIMBOCTI KOMAaHJ]| TaHeNl
Incmpymenmu pesynomamis (Mai. §).

Tomiunux onst nepegipku npoexmy. Axtusizaiist Ilomiunuxa is
MEPEBIPKM MPOCKTY JUI aKTUBHOI cTatuuHOoi Bnpasu. BiH 3xilicHioe
MOPIBHSHHS Pe3yJIbTaTIB PO3PAXYHKY HAIPYT 32 OOpaHUM KpUTEpiEM
MIITHOCTI.

3ycunna cmucky. Bizyamizamis niarpaM Hampyr: KOMIIOHEHTIB
010 TI00aNBHOT 200 JIOKAILHOI CHCTEMH KOOPJIUHAT, CKBIBAIICHTHUX
Harpyr 3a Mi3ecoM, a TAKOXK OI[IHKU IIOMUJIKA OOYHCIICHHS HAlPyT .

Hepemiwennsn. Biszyamizaiis jgiarpaM  HepeMIlIeHb OO0
rnobabHOi 200 JIOKAIBLHOI CHCTEMH KOOpPJMHAT, CHJIM peakmii 1 ii
KOMITOHEHTIB.

Hanpyowcenns.  Bisyamizamis  giarpam  gedopmarii o0
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robanbHOI a00 JIOKANIBbHOI CHCTEMH KOOpIAWHAT, CKBIBAJICHTHHX
nedopmariil, a TaKOX MIUTBHOCTI eHeprii AeGopMyBaHHS.

Tepmiyna. Bisyamizauwis ngiarpaMm TeMmmepaTyp, Tpaai€HTIB
TEMIIEpaTypy MmOA0 T00anpHOI ab0 JOKAaTbHOI CHCTEMH KOOpPIWHAT,
TEIJIOBOTO TIOTOKY 1 10T TPaIi€HTIB.

36im. D'eHepamis 3BiTy, IO MiCTUTh pE3yJbTaTH MOTOYHOI
aKTUBHOI Bnpasu.

Animysamu. AHIMAIIS JOCHTIHKYBaHOI MOJETI 3 pe3yIbTaTaMHu.

Obmeoxcenns nepemuny abo 1SO. Axtusizaiis BikHa BiocikarHsi.
BoHo mpu3HaueHO [UId KepyBaHHS IepepizaMH aKTHBHOTO BHUIy abo
moOyIOBH 130TIOBEPXHI.

IHapamempu.  HacTporoBaHHs  TlapameTpiB  BifoOpakeHHs
aKTUBHOI JiarpamMu 3 pe3yiabTaTaMH: CIIOCO0y Bizyaumizamii CiTKH abo
TpaHuIb, neTaneil y 30opii, Macmrady aeopMoBaHOTO BUAY H T. 1.

3onoyseanns. BruBeneHHS 4MCIOBOrO 3HAYCHHS BiOOPaKyBaHOTO
pe3ynbTaTy B HAaHOMIHKIOMY 10 3a3HAYEHOT KPAIKy Ha MMOBEPXHI MOAEI]
abo B mepepisi.

Obpanuii CHUCOK. Busenenns YHUCIIOBUX 3HAYE€Hb
BiTOOpaXyBaHOTO pe3ylbTaTy y By3Jax, LI0 HAJIEXKaTh 3aJaHUM
(omHOMY a00 pekimbkoM) oO'ektam ™oxeni. lLle iHCTpymeHT s
(hopMyBaHHS SITIOP MOJIIB Y 3BUMHOMY JJIsl OTIOPY MaTepialiiB BUII.

36epeemu ax. 3anuc akTUBHOI Mozieni y (aiii.

Bioobpasumu/cxosamu cimky. SIkmo BizyamnizyBaTu sKi-HEOyIb
pe3yJIbTaTH, TO BUKOPUCTAHHS 1i€l QYHKIIIT IPU3BEIe 0 B1IOOpasKeHHS
"HopMmanbHOTO" BULy Mojeini SolidWorks.

Cyenapiii npoexmyeanus Buxonamu Bioobpaszumu eucHosKku
(Design Scenario) (Run Design Scenario) (Show Summary)

Tlapamempu

(Parameters) g-:: ﬁ ﬁ

Busnawumu epagix

[E] /I (Define Graph)

Pucynoxk 9 - [Tanens Cyenapiti npoexmysanus

Hwuxdae onmcani (yHKIIOHAJIBHI MOXKIMBOCTI KOMAaH]| MaHEl
Cyenapiii npoexmysanns (puc. 9).
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Hapamempu. ®opmyBaHHS TaOMUII TapaMeTpiB, MO0 MiCTUTh
XapaKTepPUCTUKH, a TAKOX IXHI KOMOiHamii, SIKi OyIyTh 3MIHIOBATHCS B
xoji BukoHauHs Cyenapito npoexkmysanns (Design Scenario).

Cyenapiti npoexmyganus. llpu3HadeHHS OmHI€T a00 AEKLTBKOX
CYKYITHOCTEH TTapaMeTpiB.

Buxonamu. Bukonanusa Cyenapito npoexmyeanHsi.

Bioobpasumu eucrosku. BuBeneHHsS pe3ynbTaTiB BHKOHAHHS
Cyenapiio npoexmyseanHsi.

Busnauumu epaghix. ®opmyBanHs TpadikiB, M0 BiJoOpaXaroTh
3aJIe)KHOCTI Pe3yNbTaTiB Bif mapameTpiB, BKIoueHux y Cyenapiti
NPOEKMyBaHHSL.

Pospaxyuxosi Pesynoemamu I'pagix emanis
napamempu emanieé nPoeKmy6anHs npoekmysans

(Design Variable) [N (Constraint) (Design Cycle Result) (Design History Graph)

Obmedncenns

I'pagix nokanvhoi
menoenyil
(Define Graph)

Line
(Objective)

Pucynok 10 - [lanens Onmumizayis

Hwxuye onmcani (yHKIIOHaJIbHI MOXJIMBOCTI KOMaH]| MaHe
Onmumizayis (puc. 10).

Liny. llpu3HayeHHs 1inboBOi (YHKINI JUIs akTHUBHOI Bnpasu 3
TUTIOM aHami3y Onmumizayis.

Pospaxynrosi napamempu. 3aBanHs 3MIHHHX IPOSKTYBAHHS JJIs
Bnpaeu 3 Tunom ananizy Onmumizayis.

Obmedxcenns. 3aBnanHs OOMEKEHb ISl Bnpasu 3 TUIIOM aHalizy
Onmumizayis.

Pezynomamu emanieé npoexmyeanns. BinoOpaxeHHs Mozaeni Ha
3aJJaHOMY KpOIIi iTepallii MmicJist yCHIIHOTO ONTHMI3aliiHOTO aHaIi3Y.

I'paghix  emanie  npoexmyeannsi. BimoOpakenust rpadikiB
3aJIeKHOCT] 3MIHHMX MPOEKTYBaHHS, HUIbOBOI (PyHKILIT if 0OMekeHb Bix
HOMepa iTeparlii Miclisl YCHIITHOTO ONTHMI3alliiHOTO aHaIli3y.

I'paghix  noxamrvnoi  mendenyii.  BimoOpaxkeHHs  rpadikiB
3aJIeKHOCTI 3MiHHUX MPOEKTYBaHHsI BiJl HITbOBOT (PYHKILIT I OOMEXEHb.
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4.3.4. OyHKITIOHATBHI MOXKIIHBOCTI

IMporpama COSMOSWorks 3amosuumina MareMaTHKy Impe- i
MOCTHpOLIECOpa, aNrOPUTMH (OPMYBaHHS MATPHUI JKOPCTKOCTI M
TiHIHI BUpiNIyBadi y yHiBEpCaNbHOI CKiHYEHO-EIEMEHTHOI MpOrpaMH
COSMOSM. Po3spaxyHkoBa (yHKIIOHANBHICTE CHOKOHBIYHO Oyia
oOMekeHa paMKaMH TeTpaeApalbHUX CKIHUEHHUX EJIEMEHTIB CTOCOBHO
oo eauHoi feTtani abo By3na 3 MOHONITHHUM 3B'A3KOM JIeTasei.
[lomanpmmii pPO3BHTOK TpOTpaMu BimOyBaBCS BXE y 3B'SI3KY 3
SolidWorks 1 monarano y BHpOBaKeHHI (YHKIIH, HEOOXiMHWUX IS
TUTIOBUX PO3PAaXyHKOBHX CHUTYaIlii.

4.3.4.1. ba30oBi MOXJIMBOCTI aHAJI3Y

COSMOSWorks  mo3Bosisie ~ BUKOHYBAaTH  HACTYIHI  BHJAU
MO/JICITIOBAHHS:

- CTATUYHUI aHalli3 y TpPYKHIH TOCTaHOBLI 3 PO3PaxyHKOM
OKpEeMHUX JAETajel 1Mo MpOCTOpOBii abo 0OOMOHKOBIM MOJENi, a TaKOXK
300pOK Y TPUBUMIPHIH MIOCTAHOBII 3 ypaxXyBaHHSIM B3a€MOJIIT JeTalleH;

- PO3paxyHOK BJIACHMX YAacTOT 1 BIAMOBIAHMX M ¢dopM s
JeTanell y TBepIoTiIoMy abo 000IOHKOBOMY TIOJJaHHI, a TAaKOX 300pOK
3 HEPYXOMHUMH JCTaISIMU;

- PO3paxyHOK BEIMYMH KPUTHYHHX HABAaHTAXEHb BTpPaTH
cTifikocTi ¥ BigNOBiMHUX iM (opM I AeTanei y TBepAOoTiioMy abo
000JIOHKOBOMY TIOZIaHHI, a TAKOX 300POK 3 HEPYXOMUMH JETAISIMHU;

- TETUTOBUH PO3PaxyHOK 3 ypaxyBaHHSM SIBHII] TETUIONPOBITHOCTI,
KOHBEKIIi1, BATIPOMiHIOBaHHSI, ajie 0e3 ypaxyBaHHS PyXy CEPEIOBHIIL;

- TEpPMOTIPY’)KHUH aHali3 Ha 0a3l pe3ysnbTaTiB  TEMJIOBOTO
PO3paxyHKY;

- mapaMeTpuyHa OTTHMI3aIlis 3a KpUTEpieEM
MiHiMi3amii/Makcumizamii Macu, 00’eMy, BIACHHX YacTOT i KPUTHUYHOI
CHJIH;

- iMmiTaniga geopMyBaHHS KOHCTPYKLII 3 ypaxyBaHHSIM (i3ndHOl
W TreoMeTpUYHOi HENMHIMHOCTI, a TaKkoX Yy BHIIAII 3MiHEHHS
HaBaHTAXXEHb 1 TEMIIEpaTypH B 4aci;

- MOJENIOBaHHS e(EeKTy TMaJiHHA KOHCTPYKLIi Ha >KOPCTKY
MOBEPXHIO;

- PO3paxyHOK Ha BTOMJIIOBAHICTh 3 YpaxyBaHHSM KPUBHX YTOMH,
¢yHKLIT HaBaHTa)XEHHS, a TAKOXK JIHIHHOI TiMOTE3H MiCYyMOBYBaHHS
VIIKOJ/IKEHb.
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Bcei mi Tunm aHamizy MOXyTh OyTH TIOB'SI3aHi 3 OJMHIET i Ti€IO Ke
MOJIETLTIO BUPOOY, CTBOpPEHOI B SolidWorks.

4.3.4.2. TlocnimoBHICTH PO3PaXyHKY

COSMOSWorks Bumarae JOTpHUMaHHS alrOPUTMY METOAY
CKIHYEHHX eJIEMEHTIB, HaJJAI04UX yCepPeINHI KOXKHOTO €TaITy IIeBHY BOJIIO
B TIOCIITOBHOCTI KPOKIiB IIJTOTOBKKM MOJIENI W Bi3yaJIbHOTO aHAJi3y
pe3ybTaTiB (PO3pPaxyHOK y MPYKHIH MOCTaHOBLI):

1) CtBopeHHst aHami3y NEBHOIO THIy W BH3HAYCHHS HOTO
HACTPOIOBaHb.

2) 3anoBHEHHS, SKIIO HEOOXiAHO, TabOJWIl MapaMeTpiB, IO
BH3HA4Ya€ HAOIp BEJIWUYWH, SKi MOXKYTh 3MIHIOBATUCS B XOJIi PO3PaXyHKY.

3) IliazroToBka TMOYATKOBMX (BUXIJHHMX) JaHHX YyCEpeAMHI
3aJJaHOTO aHaNi3y: NPU3HAYEHHS Marepiary netani abo aeTansm,
KIHEeMAaTUYHHX 1 CTATUIHUX TPaHUIHUX YMOB; CTBOPEHHS CITKH.

4) 3p's3yBanHs, SKIIO Oyae morpeba, mapamerpiB 3 Tabmuimi 3
rapaMeTpaMH BiIIOBITHUX aHAII3iB.

5) BukoHaHHS pO3paxyHKY.

6) O6poOKa pe3yIpTATIB: CTBOPEHHs HEOOXITHHUX Jiarpam; aHai3
Iiarpam; eKCriopT pe3yJbTarTiB.

[Iponeaypa onTumizarlii 6a3yeTbcst Ha pe3ylbTaTax PO3paxyHKiB
y JiHIHHIA TOCTaHOBII (CTAaTHYHOTO aHali3y, PO3paxyHKYy Ha BIacHi
YaCTOTH U Ha CTIHKICTB).

4.3.4.3. BnacTuBOCTI MaTepiaiiB

JliHifiHUE pO3paxyHOK MOXE BHKOHYBATHCS 3 BHKOPHUCTAHHSIM
I30TPONMHUX #  OPTOTPONHMX  (OPTOrOHAIBHO W  IHIIHAPHYHO)
MatepianiB. Po3paxyHOk Ha mTaaiHHA MOXe OyTH BHUKOHAHUM ISl
JIeTaledl i3 IIaCTHYHUX MAaTepialiB 3 i130TPOIMHMM 3MIIlHEHHSM. Y
MeXax OfHi€l eTaii Moxke OyTH MpU3HAYSHO TIIBbKU €AWHUN MaTepial,
JUTSL KOYKHOT 3 JieTajielt 300pKu MoKe OyTH Ha/IaHO JOBLIbHHIA MaTepiall.
B o0ononkoBiil Mozeni mpu i cTBOpeHHI Ha 6a3i MoBEpXOHb ab0 rpaHei
MaTepian (Tak caMO SK i TOBIIMHA) TPU3HAYAETHCS HE3AICIKHO IS
KOXKHOI 13 rpaHedl 000JIOHKH. SIKIIO CiTKa OOOJOHKOBHX EJIIEMEHTIB
Oynyerscsi Ha 0a3l cepeIMHHMX MOBEPXOHb, TO  MaTepial
MIPUBIIACHIOETHCS JIETAIIl B IILJIOMY.

4.3.4.4. I'pannyni yMOBH
COSMOSWorks miaTpuMye pisHOMaHITHI TUIIH TPAHUYHHX YMOB.
Jnst  po3paxyHKiB y TpYXHIH TIOCTaHOBIII TpaHWUYHI YMOBU HE
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3MIHIOIOTBCS B daci. Y HecTamioOHapHIA TeIDIOBIH 3agadi MOXYTh
IMITYBaTHCS TEIUIOBI JATYWKH, IO YHPABISIOTH IEPEMUKAHHSAM JDKEPEIT
Temia.

VY mporpami mependadeHi iMiTaTOpu 3'€HAHD, PYKHOI OCHOBH,
3BSI3KY MK HETOTUIHUMH JETATIIMU 300PKH, a TAKOXK TPAaHUYHI YMOBH,
IO IIFOTH Ha BlAJaJIEHHI.

4.3.4.5. T'enepauis citku

[ToOymoBa CiTKM 3IIACHIOETBCS aBTOMATHYHO 0O€3 MOXKIIUBOCTI
HACTYIIHOTO KOpeKTyBaHHA. llepen0aueHO 1HCTPYMEHTH KEpyBaHHS
IIUTBHICTIO CITKH, OJHAK MPU3HAYEHHS 3MIHHOI HIUTFHOCTI 3aJIEKHO Bif
HaTPSMKY HEMOXKIIMBO. AJJaNITUBHA CiTKa MPHUITyCKae 3MIHEHHS TTOPSIKY
CKiHYEHHX EJIEMEHTIB y 30HaX 3HAYHOTO TPajJi€HTa TyCTUHU EHeprii
nedhopMyBaHHS.

CTBOpEHHS CITKH CTOCOBHO JIO KOHTAKTHHX 3aJa4 BiJ0yBa€ThCs
ABTOMATHYHO IIiCNISl TIPU3HAYCHHS KOPHCTYBadeM THITY KOHTAKTHHUX
TPaHUYHUX YMOB.

4.3.4.6. KonraktHa 3amaua

PospaxynkoBa Momenp 300pKH B CTaTHYHOMY aHalli3i MOXe
MICTHTH KOHTAaKTHI TPaHU4HI YMOBH HACTYITHUX THUIIIB:

- CIJTbHE TIEPEeMIIICHHST,;

- He3aJIeXKHE TTEPEMIIICHHS;

- IPOKOB3YBaHHsI i BHUXiJ 3 KOHTAKTY;

- BXiJ] Y KOHTaKT;

- HasIBHICTh KOHTAKTY JUIS MaJIX 3a30piB;

- IMITaIi}0 TapsAY0i OCAIKH JUIS [IMTIHAPHUUHUX TiJl.

VY Mexax OHOTO aHadi3y [uId 300pKH MOXYTbH CIiBiCHYBaTH
KOHTaKTHI TPaHUYHI YMOBH Pi3HUX THUIIIB.

4.3.4.7. JlogaTKoBi MOKIIMBOCTI

[IporpamMa mpomoHye pi3HOMAaHITHI CIIOCOOM BiOOpaKCHHS
niarpaM pe3yJbTaTiB 3 BUKOPUCTAHHSM: KOJIbOPY, 130JiHIiM, MepepisiB,
negopMOBaHOrO BHIY, 3 HAKIAICHHSM Ha TMEPBICHY MOJENb, Y
PO3WIEHOBaHOMY CTaHi Uil BY3IMiB, OJCpKaHHA pe3yJibTaTiB Yy
YUCEJIbHOMY BH/II B KOHKPETHIN TOYII # T. 1.

COSMOSWorks moxxe crnpuiiMaté  HaBaHTAKCHHS — PYXY,
ollepkaHi B po3paxyHkax 300pok 3a goromorotro COSMOSMotion, i
MEPETBOPIOBATH X B 1HEpIiiiHI HABAaHTAXXECHHS JUII OKPEMHUX JIeTalei.
Takox mnporpama 34aTHa IMOOPTYBAaTH iH(GOPMALi0 MPO PO3MOIALT



Cnucoxk nimepamypu 159

TemrepaTypH i Tucky 3 nporpamu COSMOSFlIoWorks.

COSMOSWorks mosxe ekcriopTyBaTi iH(pOPMAIIif0 PO CITKY H, ¥
JesIKMX BHIIAJKaX, MpO TPaHWYHI YMOBU B YHIBEpCalbHi CKiHUEHO-
€JIEMEHTHI MTaKeTH.

IuTaHHs 1J151 CAMOCTIIiHOTO KOHTPOJIIO.

1. IlepenidiTe BimOMi IHTETPOBaHI CHCTEMH IPOEKTYBaHHSI
BHPOOIB.

2. lo coboro mpenacrasnsie CALS-texnomnorii? fAxi mporpami
nmakeTH BigHocAThes 10 CALS-TexHomIoTiNn?

3. [lepenmivite Bimomi mporpamMHi TaKeTH, NpPHU3HAYEHI IS
IHXKCHEPHUX 1 HAYKOBO-AOCIIJIHUX PO3paxyHKiB, IO 3a0€3MECUyIOTh
PO3pOOKY TEXHIYHUX BUPOOIB.

4. SIxi xnacu 3agad BupimryroThest B CAE-iporpamax?

5. IlpuBeniTe  3aranbHUl  aNrOpuUTM  pIMICHHS 3ajgad i3
BukopuctanusaMm CAE makeris.

6. [llo coboro TmpencTaBisie METOA CKIHYEHHUX EJIEeMEHTIB?
[ToHATTS CKiHYEHOTO eJleMeHTa?

7.3araJpbHAN aNrOPUTM METOAY CKiHYEHHX EJEeMEHTIB 1 pi3Hi
aCIIeKTH Horo peajizarii.

8. OcobnmBoCTi peamizamii METOIIB ONTHUMI3alii B MaKeTax s
IH)KEHEpHOT'O aHai3y.

9. [lpuBeniTh aaropuT™M OO'€JIHAHHSA YMOBHOI ONTHMI3aIll U
PO3paxyHKOBOi MHpOrpaMH B NPUKIAJTHOMY IaKeTi, Ha MPUKIAMIi
COSMOSWorks.

10. MoxmmBocti nakera COSMOS st BUKOHAaHHS 1HKEHEPHUX
3aj1ad.

JEKIIHA 5. OPTAHU3AIIUSI HAYUYHBIX UCCJIEJJOBAHUM
1.1. O6umme cBeeHUsI 0 HAYKE H HAYYHBIX HCCJIETOBAHMSIX

Hayka — »3T0 HemnpepblBHO pa3BUBAIONIAsCS CUCTEMa 3HAHUM
O0OBEKTUBHBIX 3aKOHOB MTPHUPO/ILI, OOIIECTBA U MBIIUICHUS, TOTy4aeMbIX
YU TpeBpallaeMbIX B HEMOCPEACTBEHHYIO IPOHU3BOJUTEIHLHYIO CHITY
o0miecTBa B Pe3y/ibTaTe COILUAIbHO-D)KOHOMUYECKOU JAESTEIbHOCTH.
OTO CHHTE3 OpraHW30BaHHOW OCOOBIM 00pa3oM I103HABATEILHOM
JIeATelbHOCTH W ee  pesynbTatoB. Ilog  oco0bIM  oOpasom
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N03HABATEIbHOH [esITeJJbHOCTH IOHMMAaeTCs METOJOJOIMYECKHE U
MHUPOBO33PEHUECKUE MPUHINIIBI, 00€CIeUNBAIOINE HAYYHBIH ITOAXO K
BBIOOpY, TOCTaHOBKE W pealM3allil HMCCIeNOBaHUS. TepMUH HayKa
MPUMEHSIETCS] TaKKe M JUIS 0003HAUYEHUsI OTACIBHON 00JacTH 3HAHUM.
OcHOoBHass meJib HAYKM — I[IO3HaHHE OOBEKTHMBHOIO  MHpA
(TeopeTuyeckoe OTpaKeHHWE NEHCTBUTEIBHOCTH) M BO3ACHCTBHE HA
OKpYKAaIOIlylI0 Cpelly C LeNbl0 MOMy4YeHUsl TMOJEe3HBIX OOLIECTBY
pesynbraTtoB. Hayka mommepskuBaeTcsi M pa3BHUBAeTCAd B pe3yjbTaTe
HCCIIEI0BATENbCKOI nesiTenbHOCTH o01ecTBa. HayuHoe ucciienoBanue
— 9370 QopMa CyHIecTBOBaHMS M pa3BUTUS Hayku. CTpyKTypy
OpraHu3alMy HAayYHBIX HCCIIEJOBAaHMU I1eJeco00pa3Ho MpEACTaBUTh B
BHJIE YETHIPEX KOMIOHEHTOB (puc.1.):

NepBbIid - oOmMe BOMPOCH HAay4YHBIX HCCIIEAOBaHUN (Teopwus,
METOOJIOTHS U METOIBI);

BTOPOH — MPOLECCHl HAYYHBIX HCCIECAOBAaHUNA ((OPMBI, METOIBI H
CpeICTBa MMO3HAHUS);

TPeTUi — METOJUKA HAYYHBIX HCCIENOBaHUN (BHIOOD KOHKPETHBIX
¢dbopM, MeTomoB W cpenctB, dD(PEKTHBHBIX UII COOTBETCTBYIOIICH
00JacTH HAYKH WIIH OTPACIH MPOPEeCCHOHATFHON AesITETFHOCTH);
LIeTBepTLII\/II — TEXHOJIOTHUA HAY4YHBIX I/ICCJ'IGI[OBaHI/Iﬁ (COBOKYHHOCTB
3HAHUW O TPOLECcCcaxX Hay4YHbIX MCCIENOBAaHUNW H METOJIMKE HX
BBITIOJTHCHHS );

1.Mpoueccbl Hay4YHbIX UCcreaoBaHUN
MeToauka Hay4HbIX MccnefoBaHUN
1.2. HayyHasi Teopusi U METOA0JIOTHS

Hayunas Teopusi — 310 BhIcHIas (opMa OpraHU3aIlUl TEOPETHUCCKOTO
3HAHUWS, TMPENCTABIIOMmAs CcOO00H COBOKYITHOCTh OOBEIMHEHHBIX B
EIUHYI0 CHCTEMY OCHOBHBIX JJIEMEHTOB TEOPHHU (MTOATBEPKIACHHBIX
TUTIOTE3, TIOHATHH, CY>KICHUN) B COOTBETCTBYIOIICH OTpaciu (B TaHHOM
ciydae B uHpopmaruke). KpureprieM HCTHUHHOCTH TEOPUU SIBIIICTCS €€
MPaKTUYECKOE MOJTBEPKACHUE. 2
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OcHoBo#l mO0OW HAyKM W, B YaCTHOCTH, HAYKOBEACHHS SIBISETCS
MeTOH0JIOTHSI, KOTOpasl TPENCTaBiIsieT CO0OW yUeHHE O CTPYKTYpe,
JIOTUYECKOW OpraHW3allid, METOAax M CpeACTBax JesTelbHOCTH. B
HAy4YHOH JUTEpaType TMOJA MeTOH0JOorueil OOBIYHO IOHHUMAETCH,
MIpeKe BCEro, CUCTEMa HAYYHOTO MO3HAHMS, T.€. YIeHHE O MPHUHIINIAX
moctpoeHus, (¢opmMax ©u  cmocobax  HAyYHO-TIO3HABaTEIbHOMN
JESATSIILHOCTH. METOMONIOTHS MOXET OBITh CHeNUATbHO-HAYYHAS W
¢punocodekas. CrenumanbHO-HAYyYHAS METOAOJIOTHS pa3fenseTcss Ha
HECKOJIbKO YpPOBHEW: OOIIeHaydYHbIE METOJOJIOTUYECKHE KOHIICTIIHNA U
HaIPaBJICHUS, METOJIOJIOTUS OTACIBHBIX CIICIUABHBIX HAYK, METOIHKA
M TEXHOJIOTHUS HccaenoBaHuii. dumocodckas METOAONIOT I ONPEACIACT
cucremy Qurocodpckux 3HaHWNA. YaCTHBIM CIIOCOOOM peaH3aliu
MCTOJOJIOTMN Ha MPAKTUKE ABJIACTCA METOJ, KaK CUCTEMa )Z[CI‘/'ICTBI/II\/'I B
pasiiMyHbIX BHUIAAX YeJI0BeUEeCKOM ACATCIIBHOCTH HAIIPABJICHHLIX Ha
JOCTHKEHHE TIOCTAaBICHHOW 3a][a4H.

1.3. Hayunblii MeTO

Hayuynblii MeTOog — 3TO cuHCTEMa HpaBWI U MOPEINUCAHUU,
HaIpPaBISIONNX YEIIOBEUECKYIO JIEATEIbHOCTh (IIPOM3BOACTBEHHYIO,
MOJIMTUYECKYIO, KYJbTYPHYIO, HAy4HYIO, 00pa30BaTCIbHYI0 U T.I.) K
JIOCTHKCHUIO TIOCTABJICHHOM 11eJii. EClii MeTo/10J10THsl — 3TO CTpaTerus
HAay4YHBIX HCCJICOBaHMMA, OOECIIEUMBAIONINX JIOCTH)KCHHE IIEIH,
chOpMYyJIUPOBAaHHOW B THIIOTE€3C  HPEArojaraeMblX  Hay4YHBIX
pe3ysbTaToB (FeHEepaNIbHBINA MyTh MO3HAHUS), TO METOJ — 3TO TAKTHUKA,
MMOKA3bIBAIONIasi KaK JIydYIlle BCEro WATH 3TuM myTeM. Metox (Tp.
methodos) — 1) crioco6 mo3HaHwus, UCCIIEOBAHUS SIBJICHUMH TPUPOJIBI U
0O0IIIECTBEHHOM XU3HU; 2) TIpreM, criocod u o0pa3 aericteuii. MeTom —
MyTh MCCJCAOBAHUs, CIIOCO0 MOCTHKECHUS KaKOH-TM00 IeNH, PelIeHUS
KOHKPETHBIX 3aj]ad. DTO COBOKYITHOCTH IOJXO/I0B, IPHEMOB, OTlepaIinii
MPAKTUYECKOTO HIIM TEOPETUYSCKOTO OCBOCHHUS JICHCTBUTEIBHOCTH. M3
Onpee/icHUsT METOoJa BBITEKAET, YTO CYIIECTBYIOT JABe 0O0JIbIIHE
rpynnsl  MeTOAOB. TIIO3HAHUS (HMCCIENOBaHHUA) W MPAKTHYECKOTO
neiictus (mpeoOpa3oBaTeabHbIE METO/BI) (pHC.2).

Pucynox 2 —I'pynmsr HaydHBIX MeTOZ0B 1) MeToabl HCCIeTI0BAHUA —
MIPUEMBI, TPOLEIYPHl U OMEPaIH SMIUPUYECKOTO U TECOPETHUECKOTO
MO3HAHYS M U3y4YeHUS SBJICHUN NeHCTBUTEIHHOCTH. C TOMOIIBIO 3TOM
IPYIIBl METOJOB IOJIy4alOT JOCTOBEPHBIC CBEJCHHMS, HCIOJIb3yEeMbIS
JUISE TIOCTPOSHHUSI HAy4YHBIX TEOPUH U BBIPAOOTKH MPAKTHUYECKUX
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pexoMenmanuii. CHcTeMa METOZOB HCCIEIOBAHUS — ONPEICICTCS
WCXOJHOW KOHIICTIUEH HCCIe0BaTeNs: €ro IMPEICTaBICHUSIMH O
CYIIHOCTH M CTPYKTYpE HW3y4yaeMoro, oOOIIell METOA0IOTHIECKON
OpHEHTAallUW, LeNeld M 3aady KOHKPETHOTO HcCieqoBaHMs. MeTobl
MOJIPa3JIENSAIOTCS Ha CIIeIyOMTHe:

Meron

Crioco0 mmo3HaHus, UCCIIENOBAaHNS O0IIECTBEHHON KU3HU

[Ipuem, ciocob u 06pa3 mercTBri

BCeoOIIHiA, WiTu GUI0COPCKHA

OOIIICHAYYHBIC

MCTO/Ibl HaCTHBIX HAYK

OpraHU3aIMOHHO-PACTIOPS TUTEIIbHBIC

COLMANTBHO-9KOHOMHUECKHUE

Me1arorndeckue

MCUXOJIOTHYECKHE

BceoOmmii, wiu ¢uiaocodckuii, oOmEeHAYIHbBIE W METOIBI YaCTHBIX
HayK;

KOHCTaTHPYIOIIUE U MTPeoOpa3yroIue;

SMIIUPHYECKHIE U TCOPETUICCKUE;

Ka4eCTBEHHBIC U KOJMYCCTBEHHBIC,

coJiepyKaTeNbHbIe U (OPMATIbHBIE;

MeTOABl cOopa SMITUPUYECKUX JAHHBIX, MPOBEPKH M OIPOBEPIKEHUS
TUIIOTE3 U TCOPHUH,

OTMCaHMUs, OOBSICHEHHUS U IPOTHO3a;
00pabOTKH Pe3yIbTATOB UCCICIOBAHUSL.

BceoOommii, umam d¢uiaocodckuii Meroq — BceoOmUil  MeTOJ
MAaTEepUANIUCTHUECKOH AuaneKkTuku. K o0umeHay4HBIM MeToAaM
OTHOCATCSL:

HabGmonenne — 5310 cmoco0® mo3HaHUS OOBEKTHBHOIO — MHPAa,
OCHOBAHHBIN Ha HEMOCPEICTBEHHOM BOCIPUSITUH MPEIMETOB U SIBJICHUI
Py TIOMOIM OPraHOB YYBCTB 0€3 BMeENIATEIhCTBA B IPOIECC CO
CTOpOHBI mccaenoBarelnss. CpaBHEHHE - ATO YCTAaHOBIICHHE Pa3THUMS
MeXa1y OOBbEKTaMH MAaTEPUAIIbHOTO MHUpPAa WM HAXOXKIECHUE B HUX
00II1ero; OCYIIECTBISIETCS KaK MPH MTOMOIIN OPTaHOB YYBCTB, TaK U MPH
[IOMOILM CTEUHUATBHBIX YCTPOHUCTB. CuUeT — 3TO HAXOXKJCHUE YHUCIA,
OTIPENIEIIAIONIETO  KOJWYECTBEHHOE  COOTHOIICHHWE  OJHOTHITHBIX
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O0BEKTOB WM HX MapaMeTPOB, XapaKTEPU3YIOIIUX TE€ WM HHBIE
cBoiicTBa. M3mepenume — 3T0 (QUIMUECKUH TIpoIEeCcC OMPEISICHII
YHCJIEHHOTO 3HA4Y€HUs HEKOTOPOM BENMUYUHBI IyTEM CPaBHEHMS €€ C
3TaJOHOM. DKCHEPUMEHT — OJlHa U3 cep UelIOBeUeCKOro MPaKTHKH, B
KOTOPO#l mojaBepraercsi NpOBEpKE MCTUHHOCTH BBIIBUIAEMBIX THIIOTE3
WJTU BBIABIISTFOTCST 3aKOHOMEPHOCTH 00BEKTHBHOTO Mupa. O0o0meHne —
ompeeNieHHe OOIIEro TMOHATHS, B KOTOPOM HaxXOOUT OTPa)KEHHE
[JIABHOE, OCHOBHOE, XapaKTepu3ylollee OOBEKThl NaHHOIO KJacca.
AGcTparupoBaHie — 3TO MBICJICHHOE OTBJICUCHHE OT HECYLIECTBEHHBIX
CBOMCTB, CBs3€i, OTHOLIEHWH MpPEIMETOB U BBIJEIEHUE HECKOJIBKUX
CTOpPOH,  MHTEpecyloIlux  uccienomarens.  QDopmanuzauus  —
oToOpakeHne O0BEKTa WM SBJICHHS B 3HAKOBOH (popme Kakoro-mmbo
HCKYCCTBEHHOI'O SI3bIKA (MaTeMaTuky, XUMHUHU u T.0.).
AKCHOMAaTHYECKHI METOJ — CII0CO0 MOCTPOCHHSI HAYYHOU TEOPHUH, MPH
KOTOPOM HEKOTOpBIE YTBEP)KICHHS NPUHUMAIOTCS 0€3 JOKa3aTeNbCTB.
AHanu3 — METOA MO3HAHUS [IPHU OMOIIH PACWICHEHUS HITH Pa3I0KEHHS
MIpeIMETOB HUCCIIEIOBaHUS Ha COCTaBHBbIE YacTU. CHUHTE3 — COEIUHEHNE
OTICNBHBIX CTOPOH MpeaMera B eauHoe wmenoe. Munykums —
YMO3aKIIO4eHne OT (akTOB K HEKOTOpoil rumoTe3e (oOmemy
yTBepKAEHUI0). JlenyKiuss — yMO3akiIlO4YeHHe, B KOTOPOM BBIBOJ O
HEKOTOpPOM DJIEMEHTE MHO)KECTBAa JI€JaeTCsi Ha OCHOBAHWU 3HAHMS
O0IIMX CBOWCTB BCEIO0 MHOMKECTBA. AHAJOTUS — METOJ, IOCPEACTBOM
KOTOpOTO JOCTUTaeTCsl 3HaHUE O MPEIMETax U SIBICHUSX Ha OCHOBAHUU
TOTO, YTO OHM MMEIOT CXOJCTBO C APYTUMH. | MIOTETHUECKHUH MeTo]
MO3HAHUSI TPEAIoaracT pa3padOTKy HayyHOH THIIOTE3bl Ha OCHOBE
n3ydeHus (U3NUECKON, XMMUYECKON U T.II., CYIIHOCTH HCCIIEIyeMOTro
SIBIICHHSI, (POPMYJIMPOBAHNE THUIIOTE3bI, COCTABIICHUE PACUETHON CXEMBI
anroputMa (MOJIeNin), ee U3y4eHue, aHaIn3, pa3paboTKa TEOPETUIECKUX
nojoxeHud.  Mctopuyeckuit  MeTon — MO3HAHMS  NPEAIOJaraeT
WCCIIe/IOBaHNE BO3HUKHOBEHNUS, (POPMHUPOBAHUSI M Pa3BUTHSI OOBEKTOB B
XPOHOJIOTMYECKOW  IOCIIeoBaTeIbHOCTH.  Mpeanuzanus - 3TO
MBICJICHHOE KOHCTPYMPOBaHHE OOBEKTOB, KOTOpBIE MPaKTHYECKH
HeocymecTBUMBL. CHCTEMHBIE METOJBl: HCCIENOBaHHE OIEPaLH,
TEOpUsS MacCOBOTO OOCTYXHBAHHS, TEOpPHUS YIPABICHUSA, TEOPHS
MHOX€eCTB U Jp. MeToIbl YACTHBIX HAYK — CIEUU(PUUECKUE CIIOCOObI
MO3HAaHUS M TNpeoOpa3oBaHUs OTAEIBHBIX 00NacTell peaJbHOT0 MHpA,
MIPHUCYIINE TOW WM MHOM KOHKPETHOW CUCTEME 3HaHWH (COI[MOIOTHS —
COITMOMETPHS; TICHXOJIOTHSI — TICUXOJAHArHoCTuKa). 2) MeToabl Kak
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npueM, cmocod u o0pa3 JgeiicTBHii (METOABI TPAKTHIECKOM
JEeSTeTbHOCTH) BKITFOYAIOT B Ce0sI CITOCOOBI BO3ACUCTBHS, COBOKYITHOCTb
MPUEMOB, OIEpaIvii W MPOIEAYpP MOJTOTOBKU U TPHUHSATHUS PEIICHUS,
OpTraHM3aIlMY €ro BHINONHEHUs. J[1s1 BEIOOpa METOJIOB Ha KaXK/IOM 3Tare
HEOOXOJMUMO 3HATh OONIMEe W KOHKPETHBIE BO3MOXKHOCTH Ka)JIOTO
METO/Ia, €r0 MECTO B CHCTEME HUCCIICIOBATENILCKUX TpOLEAYp. 3aaava
WCCIIeIoBAaTeNsl COCTOMT B TOM, 4YTOOBI I KaXJIOTO 3Tamna
WCCIIC/IOBAHUSL  OMPENCIUTh  ONTHMANBHBIA ~ KOMILIEKC  METOJOB.
PaznooOpasnbie METO/bI HAYYHOTO MTO3HAHUSI YCIIOBHO
MOAPA3CIAIOTCS HA PSAJl YPOBHEH: sMnupuyeckutl, I9KCNepUMEeHmaibHo-
meopemuyecKull, meopemuyeckull. u memameopemuyecku. MeToabl
IMIIMPUYECKOTO YPOBHSI: HaAOMIOOEHUe, CPAGHEHUe, Cuem, U3MepeHue,
AHKemublll Onpoc, cobecedosanue, mecmol, Memoo npod u owmuUbox u
m.0. MeToabl  IKCIEPUMEHTAIBHO-TEOPETHYECKOT0  YPOBHA:
9KCNEpUMeHm,  aHaiu3 U  CUHme3, UHOYKYus U  0edyKyus,
MoOenuposanue, SUNOMEMUYEeCKUll, UCMOPUYECKULl U  JI02UYEeCKUll
MemoObl. MeToAbl TEOPEeTHYECKOro YPOBHS. abcmpazuposanue,
uoeanuzayus, Gopmaruzayus, aHaiu3 u CuHmes, UHOYKYUs u 0e0yKyus,
akcuomamuxa, oboowenue u m.0. K MerogaMm mMerareopeTH4ecKoro
YPOBHSI OTHOCATCS OUQIEKMUYECKUl U METOJ CUCEMHO20 AHANU3A.
5.4. DjeMeHTbl TeOpUH H METOMOJOTHMH HAYYHO-TEXHUYECKOTO
TBOpYecTBa TBOpYecTBO — MBINUICHHE B €ro BbICIIeH (opwme,
BBIXOJSIIIEE 3a TMPEACSbl M3BECTHOIO, a TakkKe JCATEeIbHOCTb,
MOPOJK/IAIOIIas HEYTO KAaYeCTBEHHO HOBOe. B wacTHOCTH, HayuHoe
meopuecmso CBA3aHHO C TO3HAHHWEM OKpYXawmero mupa. Hayuno-
MeXHUYecKkoe mEopHecmseo UMEET MPHUKIIAJHBIC eI U HANPaBICHO Ha
VIOBIIETBOPEHHUE MPAKTUUIECKUX MOTpeOHOCTEeH demoBeka. OmHOU M3
mpo0JieM TBOPUYECTBA SIBISETCS €ro  MOTHBAIIMOHHAs CTPYKTypa.
MotuBanuu (moOyXIEHHUS) CBSA3aHBI C MOTPEOHOCTSAMH, KOTOPBIE
JENATCA Ha TPH TPYIIIBL OuoLo2uuecKue, COYUAIbHble U UOCAlIbHbLE
(noocosznamenvrvle). Hanbosiee Ba:KHBIM JJIs1 TBOPYECTBA BHIAOM
MBIILIEHUS SABJISIETCH BOOOPaKEeHHeE.
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OO6mras cxema penieHrs HayYHO-TEXHIYECKHX 3a/1a4:

TBop4Yeckasi JUYHOCTH 00J1a7aeT PSIAOM OCOOEHHOCTElH M Mpesae
BCEr0 YMEHHEM COCPeI0TOYNTH BHUMAHHE U JI0JIT0 YAEPKUBATH €T0
HA KAKOM-JIN00 BONPOCe WJIH mpodieme.

aHaJIM3 CUCTEM 3a]1a4 U BRIOOpP KOHKPETHOW 3a1a4u;

aHaJIN3 TEXHUYCCKOW CUCTEMBI U Pa3pad0OTKa ¢ MOJICIIH;
aHayM3 U (OPMYTUPOBKA YCIOBHI TEXHUYCSCKOM 3a1a4H;
aHayM3 U (OPMYJITUPOBKA YCIOBHIA N300pETATEIBCKON 3a]1a4u;
TTOMCK HIeH pemeHus (IPUHIINATIA ACHCTBHUA);

CHHTE3 HOBOT'O TEXHHUYECKOT'O PEIICHHUS.
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JEKOUA 6. METOAUYECKHE OCHOBBbI HAYYHBIX
HUCCJEJOBAHUM 6.1. BbpiGop HanpaBieHHsi HAYYHOTO
ucciaenqopanus lLleab HayyHOro mHcc/IeOBaHHUSI — BCECTOPOHHEE,
JNOCTOBEPHOE H3ydeHHEe O0OBbeKTa, TMpolecca WM SBJICHUS; HUX
CTPYKTYpHI, CBSI3€H M OTHOLICHUI Ha OCHOBE pa3pabOTaHHBIX B HayKe
MIPUHLUIIOB U METOJIOB MO3HAHUS, a TAaK)XKe IIOJy4YeHHUE M BHEAPEHHE B
MPOM3BOJACTBO (NMPAKTUKY) TIOJIE3HBIX [UI 4eJOBEKa pe3yJbTaToB.
Jlroboe HaydHOE WCCIIEOBAHWE HMEET CBOW 00bekm U npeomem.
O0beKTOM Hay4yHOTO MCCIEJOBAaHUs SIBJISETCA MaTepuajbHas WM
uaeanbHass cucrema. IIpeamMer — 3TO CTPYKTypa CHCTEMBI,
3aKOHOMCPHOCTHU B3aHMOI[eI>'ICTBI/Iﬂ OJICMCHTOB BHYTpPU CHCTCMBI,
3aKOHOMEPHOCTH PAa3BUTHs, pa3IM4YHbIE CBOMICTBA, KadyecTBa M T.H.
Hayunble ucciaenoBanusi KiaacCHGUUUPYWTCH 710 6udam C6A3U C
npou3600CmMEOM U  CMENneHu BAMNCHOCMU Ol  He20; Yelnesomy
HA3HAYEHUIO; UCMOYHUKAM QUHAHCUPOBAHUS U OTUMETLHOCTU 8E0EHUSL.
Kaxnyro HUP moxxHO OTHECTH K ompeaencHHOMY HarpasieHuto. Ilog
HAYYHBIM HANpAaBJEeHHEM NOHUMAETCS HayKa WM KOMIUICKC HayK, B
00JIaCTH KOTOPBIX BEOYTCS HMCCIENOBaHUs (HAaIpUMEp, TEXHUYECKOe,
coupanpHoe #  Ap.). CTPYKTYPHBIMH eJMHMIAMH HAay4HOTO
HAIPABJICHUS SBISAIOTCA KOMHIEKCHble NpoOieMbl, membl U HAYUHble
sonpocul. IIpodiieMa — 3TO COBOKYITHOCTH CJIOXKHBIX TEOPETHYECKHX U
MPaKTUYEeCKUX 3a]ad, pEHICHUs] KOTOpPBIX Ha3pend B OOIIECTBE
(mpoTtuBOpeune MeXAy 3HAHHWEM M He3HaHueM). OHa BO3HMKAeT TOorja,
KOTJla dYeJoBedecKass MpaKTHKa BCTpeYaeT 3aTPYJHEHUS WIH Jaxe
HATAJKUBAeTCsi HA «HEBO3MOXHOCTB» JOCTIDKeHHMs ueian. Tema
HAYYHOI'0 MCCJIeIOBAHMS SIBIISIETCSI COCTAaBHOHM 4acThio mpobiembl. B
pe3yibTaTe  HWCCIEJAOBAaHMHA 1O TeMe TMOJy4aloT OTBETHl  Ha
OTIPENICIICHHBIA KPYT HAy4HBIX BOIMPOCOB, OXBATBHIBAIOIINX YacCTh
npo6iaemsl. [loa HayYHBIMH BONIPOCAMM TOHUMAETCSl MEJIKUE HAYYHbIE
3aJa4u, OTHOCAIIHUECCA K KOHerTHOI\/’I TEME HAYYHOI'0 HMCCJICAOBaHMA.
Brei6op HampaBneHus, TMPOOIEMBI, TEMBl HAay4YHOTO HWCCIEIOBAHHUS U
MOCTAHOBKA HAYYHBIX BOIIPOCOB SIBJISETCS YPE3BbIUAIHO OTBETCTBEHHOM
3agaueil. [Ipu BbIOOpe TpPoONEMBI M TEMBI HAYYHOTO HCCIEIOBAHUS
BHayaje Ha OCHOBE aHalW3a TNPOTUBOPEUHI  HUCCIEIyeMOTO
HanpaBieHus: ¢GopMmynupyercs cama npoOneMa W ONpeneNsioTcs B
o0IKX YepTax OXHUIAeMble pe3yjbTaThl, 3aTeM pa3padaTbiBaeTCs
CTPYKTypa TPOOJIEMBI, BBIACISIOTCS TEMBI, BOIPOCHI, HCIIOTHUTEIH,
YCTaHaBJIMBACTCA ux AKTYaJIbHOCTB. BBI60py TEMBI JOJIDKHO
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[PEIIIECTBOBATh TUIATEIIEHOE O3HAKOMIIEHHE C OTEYCCTBEHHBIMH U
3apyO€KHBIMH JIUTEPATYPHBIMH HCTOYHHUKAMM JAHHOW M CMEXHOU
cnenuanpHocTell. Pucynox 3 - M3MeHeHue KonuyecTBa HAy4YHBIX
nyOIuKanuii Ha KOHKpeTHOW Teme mo rogam 2.2. Ilpoumecc Hay4HBIX
uccjaenosanuii K mpomeccaMm Hay4HBIX HMCCIEI0BAHUNA OTHOCST
¢bopMBI, cpeacTBa M METOAbl IIO3HAHMS, COBOKYIHOCTH KOTOPBIX
COCTaBIISICT METOAMKY HCCIEJOBaHUM KOHKPETHOH HaydHOW 0O0JacTH
3HAHWH, TPEACTABIIOMNNA CcOOOW OOWH W3 YPOBHEH CIIenHaNTbHOMN
Hay4HOU METOJI0JIOrUH.

[Iponiecc Hay4HBIX HCCIENOBaHWM, KaK OpraHu3alMOHHas Qopma
BBIIIOJIHEHHUS Hay4HO-UCCIIEI0BATEIBCKOM paboThI (HAP),
OTIpeIeTISIeTCS TIOCTABIEHHONW MPOOIIEMO B MOXKET OBITh 6 HATJISIHO
MmpeAcTaBieH MOJeNbl0  HMHOOPMAIMOHHBIX  B3aUMOCBSI3EH  IMpH
BbIIIOJIHEHNH 3Tanos HP

Br16op 1 Ha3BaHUE TEMBI

(obocHOBaHME aKTyaTbHOCTH)

HupopMaiinoHHkI# morck (0030p JIUTEpaTyphl, pecypchl MHTEpHETA)
Hayunsrit MIOUCK (Teopernyeckue U 3KCIHEPUMEHTAJIbHBIE
HCCIICIOBAHMS)

DopMyIHPOBKA HAYYHOTO PE3ysbTara (pa3BUTHE TEOPUHU, BHEIPECHHE B
MIPaKTHKY)

3anpoc nmpakTuku (moctaHoBkH mpoOiemsbl) Jtan Nel Drtam Ne2 Otan
Ne3 Dram Ne4 Pucynok 4- IIpouecc Hay4HbIX nccnenoBannii Hayunbie
WCCIIE/IOBAaHNSl HAYMHAIOTCA C TIOCTAHOBKM MPOOJEMBI Ha OCHOBE
OoOHapyXeHHsT MMEIOIINXCA MPOTUBOPEUMiI MEXIy MOTPEeOHOCTHIO
Hay4YHBIX 3HaHUU 00 00BeKTe M (HaKTUIECKUMH 3HAHHSIMH 00 OOBEKTe
(mpotecce, SIBIEHNHN) KOTOPBIMH pacrojaracT HayKa Ha JaHHBIA MEepPHOJ
ee passutus. [locTaHoBka T™pOOGIEMBI ONpeAeNsieT BHIOOP TEMBI
HCCIIEIOBaHUs, YTOUHSIET €€ Ha3BaHWe U olecrieuyrBaeT 0OOCHOBaHHE
aKTyaJlbHOCTH pa3paboTku. [l yTouHeHWs 3adad HCCIIEIOBAaHHA
OCYIIECTBISIETCS. WH(POPMAIMOHHBI TIOMCK W TaKKe IMPOBOJIUTCS
HAYYHBIH TIOMCK, 00ECTICUYNBAIONINMA NOTyYeHHE HAYYHBIX PE3yJIbTaTOB.
Pemaromee 3HaueHwe UIS  HAayYHBIX ~ MCCIIEZIOBAHUH  UMEIOT
WMHTEIJIEKTyaJbHbIE  CIIOCOOHOCTHM  HMCCIEAOBATENA, €ro Hay4HOe
MHPOBO33pEHHE, LIMPOTA HAYYHBIX 3HAHHWM, CHUCTEMHOE MBILIUICHUE,
acCcOLMaTUBHOE BOCIIPHUATHE, MH()OPMALMOHHAS KYJIBTYpa, TBOpUYECKas
aKTUBHOCTb, TOJIEPAHTHOCTh. HaydHble paOOTHUKM JOJDKHBI XOPOIIO
BIIA/IETh TICHXOJIOTHEN HAy4YHOH paboThl M TPaMOTHOW OpraHu3anuei
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HAyYHBIX HccienoBaHuil. TakuM 00pa3oMm, 4YTO MPOIECC HAYYHBIX
WCCIIE/IOBAHUH  COCTOMT W3  4YeThIpeX  MOCIENOBATENbHBIX U
B3aMIMOCBSI3aHHBIX 3TanoB (moamnporeccoB) (puc.4). 2.3. MeTtoanka
HAYYHBIX HCCIeA0oBaHWIT MeToanmka HAYYHBIX HCCIETOBAHUN 3TO
COBOKYITHOCTh KOHKPETHBIX (POPM, METOJIOB U CPEJCTB TECOPETHUECKUX
W TPUKIAJAHBIX HWCCIACAOBAHMA B ONpEISICHHOW 00JacTH 3HAHWN
(HampaBieHus PO ECCHOHALHON EATEILHOCTH UCCIICIOBATENs).
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Jomarok 2.
KOMIT'IOTEPHI IHTET'POBAHI CUCTEMHA
IMPOEKTYBAHHJS BUPOBIB

VY naHoMy NOIaTKy HaBEACHI Pi3HI CUCTEMH W MMaKETHU Mporpam
st 3D-MoeroBaHHS B 00J1aCTi MaTMHOOYAyBaHHS.

T-FLEX CAD (BeGcaiiT: www.tflex.com, pospobumk - Tom-
Cucremu, Mockga).

Cucrema mapaMeTpUIHOTO TIpOoeKTyBaHHA 1 kpecienHs T-FLEX
CAD € po3pobxkoro pociticekoi ¢pipmu "Tormr Cuctemu". Cucrema Mae
HACTYIHI OCHOBHI MOXIJIMBOCTI: TapaMeTpU4HE TMPOEKTyBaHHSI W
MOJICTIIOBAaHHS; MPOEKTYBaHHS 300pPOK 1 BHUKOHAHHS CKJIaJAbHUX
KpeCJIeHb; TOBHUI HaOip QyHKIIiH CTBOPEHHS ¥ peaaryBaHHS KPECIICHb;
MPOCTOPOBE MOJENIOBaHHs, Mo ©Oa3yerbcss Ha TexHomorii ACIS;
napamMeTpuyHe TPHUBHMIpPHE TBEpAOTICE MOETIOBAHHS; KEpyBaHHS
KpEeCJIeHHSMU; TATOTOBKa maHuX g cuctem 31 UILY; imitaris pyxy
KOHCTPYKIITi.

bCAD (BeOcaiiT: WWW.propro.ru, pospoouuk - ProPro Group,
HoBocuoipcek).

BlueCAD (BeGcaiit: www.cadware.it, pospoonnk — CADWare,
Iramis).

DesignCAD Pro (BeGcaiit: www.viagrafix.com, po3poOHuk —
ViaGrafix, CIIIA).

IronCAD (BeGcaiiT: www.ironcad.com, po3poouuk — Visionary
Design Systems, Inc., CIIIA).

Cucremn aBTOMAaTH30BaHOT'O HPOEKTYBaHHS TSt
MalmMHOOYAyBaHHS. 3a0e3NedyloTh JIBOBUMIpHE IPOEKTYBaHHS U
TPUBHUMIipHE MOJICTIOBAHHSI.

KOMITAC (BeGcaiit: www.ascon.ru, po3podHuK - AckoH, Pocis).

Onun 3 nmigupyrounx pociiicbkux mnpoxaykriB. CAD-cucrema,
MpHU3HAYeHa JUISI HIMPOKOTO CIEKTpa IMPOEKTHO-KOHCTPYKTOPCHKUX
poOiT.

CADMECH (BeOcaiit: www.intermech.host.ru, pospoouuk —
HIIO "HUuTtepmex", MiHCBK).

Cucrema MpOEKTYBaHHS AeTajeH 1 CKIafalbHUX OJMHHUIL Ha 0a3i
AutoCAD ii Mechanical Desktop.

CADRA (BeOcaiit: www.softech.com, po3poonuk — SOfTECH,
Inc., CLIA).
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Cucrema JBOBUMIPHOTO TIPOSKTYBAaHHS # KpPECICHHS IS
MaImHOO Y IyBaHHS.

CADkey (BeOcaiiT: www.cadkey.com, po3pobruk — Baystate
Technologies, CLLIA).

3D rpadiuyamii makeT AN MPOCKTYBaHHS, TBEPJOTIIOTO,
MIOBEpXHEBOIO W  KApKacHOTO  MOJENIOBaHHS, Bi3yamizamii i
JOKYMEHTYBaHHS MPOCTUX 1 CKIagHHX JeTaleidl 1 CKIaJajJbHUX
OJTMHUIIB.

Surface Express (Bebcaitr: www.mcsaz.com, pospoouuk — MCS,
Inc., CILIA).

RhinoCeros (Bebcaitr: www.rhino3d.com, po3po6uuk — Robert
McNeel & Associates, CIILIA).

Cucremu MMOBCPXHECBOT'O MOJCITOBaAHHA.

CADdy (BeOcaiiT: www.caddy.de, www.caddy.ru, po3poOHuK —
ZIEGLER-Informatics GmbH, Himeuunna).

Cucrema CADdy mnpusHaueHa [uisi BHpINICHHS  3a7ad
KOMIUICKCHUX 1HTEIPOBAaHMX TEXHOJIOTIH BiA CTajii MPOEKTYBaHHS 1O
cTanii BUpOOHUIITBA B TAKUX OONACTSX, SIK: apXITEKTypa; MPOEKTyBaHHS
NPOMHUCIIOBUX  YCTaHOBOK;  MAaIIMHOOYTyBaHHS; CIICKTPOHIKa;
yCTaTKyBaHHS  OyauHKIB  (OHaJieHHs, BEHTWIISIIS, CaHTEXHIKa,
SJIEKTPOTEXHiKa); IHKEHEPHI MEPexi i TIOpory; reosiesis, kaprorpadis.

OmniCAD (BeGcaiir: www.camm.it, po3pooauk — CAMM s.r.l.,
Itanis).

CucremMa  JBOBHMIPHOTO  TIPOGKTYBAaHHS,  KpECJCHHS W
TPUBHMIPHOTO TIOBEPXHEBOT'O MOJICITIOBAHHSI.

SolidWorks (Bebcaiit: www.solidworks.com, po3poGHHK —
SolidWorks Corporation, CILIA).

[otyxuuii mamuHOOyniBHUH CAD mnakeT st TBEpAOTLIOTO
napaMeTpUYHOTO MOJICTIOBAHHS CKJIAQJHUX JeTanei i 300pok. Cucrema
KOHCTPYIOBaHHS CEPETHBOTO KJIACy, 0 0a3y€eThCs Ha MapaMeTpPUIHOMY
reomeTpuuHoMy sizpi Parasolid.

SolidEdge (BeOcaiit: www.ug.eds.com, www.ugsolutions.ru,
po3pobuuk — Unigraphics Solutions, CILIA).

SolidEdge € mpHHIKMITIOBO HOBOIO CHCTEMOIO aBTOMATH30BAHOTO
KOHCTPYIOBaHHS, L0 NMPHU3HAYEHA TSI PO3POOKU CKJIaJalbHUX BY3MIB i
TrEOMETPUYHOIO MOJENIOBaHHA okpemux gnetaneid. Solid Edge
po3pobeHmit CHEIiaNbHO JUTST KOHCTPYIOBaHHS BUPOOIB
MamuHOOYAyBaHHs. € CHCTEMOIO CEPEeIHBOrO PIiBHS, M0 3abe3rmedye
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e(ekTHUBHE 00'€KTHO-OPIEHTOBAHE ITapaMETPHIHE MOJICITIOBAHHS.
Think3 (Be6caiit: www.think3.com, pospobuux — thnk3, Inc.,

CILIA).

Cucrema aBTOMATHU30BAHOTO MPOEKTYBaHHS JUIst
MalmHOOYAyBaHHS CEpeqHBOTO piBHA. 3ale3redye JABOBHMIpHE
NPOEKTYBaHHS,  TPUBUMIpHE  TIOBEpXHEBE I  TBEpIOTUIbHE

MOJICTIIOBAaHHS, TMPOCKTYBAaHHS BHUPOOIB 3 JIUCTOBHX MaTepiaiB,
ACOITIaTUBHICTH TBOBHMIPHOTO KPECICHHS 13 TPUBHMIPHOIO MOMCILIIO,
(dhoTopeanicTuaHe 300paKEHHS MTPOEKTY.

Cimatron (BeGcaiit: www.cimatron.com, po3poonuk — Cimatron
Ltd., 3pains).

Cimatron - iaterpoBana CAD/CAM - cuctema, 1110 HaJa€ MOBHUI
Ha0ip 3aco0iB /Il KOHCTPYIOBaHHS BHUPOOIB, PO3POOKH KPECIsIpChKO-
KOHCTPYKTOPCHKOI JOKYMEHTAIlil, 1H)XCHEPHOrO aHaji3y, CTBOPCHHSI
Kepyrouux mnporpam s Beperatis 31 UITY. Cimatron mpaiitoe Ha pisHAX
miardopmax.

TEBIS (BeGcaiit: www.tebis.de, pospobouuk — Tebis AG,
Himeuunna).

VISI - Series (BeGcaiir: www.veroint.com,
www.verosoftware.com, po3pobunk — Vero International, Inc., CIITA).

CAD/CAM - cucrema. 3abe3nedye IBOBUMIpHE POSKTYBaHHS it
KpECIICHHsI, TPUBHMIpHE IOBEPXHEBE # TBEPJOTINIE MOJICIIOBAHHS,
re’epaiiito mporpaMm Juis BepcrariB 31 UITY, Bisyamizaiito 00poOKu
JeTa.

HELIX (BeGcaitr: www.microcadam.co.uk, po3poOHUK —
MicroCADAM Ltd., BenmukoOpuraHis).

Form-Z (BeGcaiir: www.formz.com, pospobuux — Autodessys,
Inc., CILIA).

Alias/Wavefront (BeGcaiiT: WWW.aw.Sgi.cOmM, pO3pOOHHK —
Alias/Wavefront, Kanana).

PosnoBcrompkeni  mporpamHi  MPOAYKTH — JIBOBHUMIPHOTO i
TPUBHMIPHOTO BHMKOHAHHSl €CKi3iB ¥ KpECIHeHHs, TPUBHMIPHOTO
MTOBEPXHEBOI'0 1 TBEPAOTIIIOTO MOJICIIOBaHHS, Bi3yaiizallii i aHiMarii,
1uist ipodeciitHoTo MU3aifHy i MPOeKTyBaHHS.

CoCreate (BeOcaiiT: Www.cocreate.com, pozpoonuk — CoCreate
Software, Inc., Himeuunna).

Cepisi TIPOAYKTIB Ui NPOEKTYBaHHS I KepyBaHHS JaHUMHU
npoekty: MEL10 - mnpoekrtyBanus i xkpecnenns; SolidDesigner -



136 Memoou nayrkosux 0ocniodicens

TBEPAOTIIbHE MOJICTIIOBAHHS i KEPYBaHHS JaHUMH TIPOCKTY.

VX VISION (BeGcaitT: WWW.VX.cOm, po3pobauk — Varimetrix
Corp., Ltd., CLLIA).

CAD/CAM/CAE cucrema cepeiHbOTO PiBHSI.

CADMAX (Bebcaiir: www.cadmax.com, po3poouuk — CADMAX
Corp., CIIIA).

CADMAX  SolidMaster - cucrema  aBTOMAaTH30BaHOTO
MIPOEKTYBaHHS, 10 3a0e3euye TBOBUMIpHE MTPOEKTyBaHHA, TPUBUMIpHE
MIOBEPXHEBE i TBEPAOTIJIBHE MOJICITIOBAHHS.

BRAVO (Bebcaiit: www.applicon.com, po3pobuuk — Applicon,
Inc., CLIA).

CiMelicTBO  TPOAYKTIB  UIA  TPOEKTYBAaHHS,  ITATOTOBKH
KOHCTPYKTOPCHKOI ~ JIOKyMEHTallii, MiATOTOBKM BHPOOHUIITBA M
KepyBaHHS IPOCKTOM Y MaIlIMHOOYAyBaHHI.

MicroStation (Be6caiit: www.bentley.com, po3pobuuk — Bentley,
CLIA).

MicroStation - mpodeciiita, BUCOKO MPOAYKTHBHA CHCTEMa IS
2D/3D - aBTOMATH30BaHOTO MPOCKTYBaHHS IPH BHKOHAHHI PpOOIT,
MOB'SI3aHUX 13 KPECICHHSIM, KOHCTPYIOBaHHSIM, Bi3yalli3aii€lo, aHaIli30M,
KepyBaHHSAM 0a3aMH JJaHUX 1 MOJICITFOBAHHSIM.

MicroStation 95 - crucTema KONEKTHBHOI pOoOOTH, WO Ja€ BCIM
yYYaCHUKAM TPYIH TapaHTil0 B3a€EMHOTO Y3TO/DKEHHS HE3aJIEKHO Bij
arnapaTHOTO PO3BUTKY TIATPOPM.

Genius (Bebcaiit: www.autodesk.com, pospobuuk — Genius
CAD-Software GmbH, Himeuunna).

IMponyktn Genius € TporpaMHUM  3a0€3MEUCHHSAM  JUIS
KOHCTPYIOBAaHHS B MAalIMHOOYAYBaHHI 1 CTBOPEHHS KpecieHb i3
3acrocyBanHsM AUtoCAD.

Genius Desktop — 06’ ekTHO-OpieHTOBaHA CHCTEMa TPHBUMIPHOTO
MPOEKTYBaHHS MAaIMHOOYIiBHUX JeTaneil i 300opok Ha 6a3i Mechanical
Desktop.

Genius 14 - mpoaykt, 1o 3abe3neuye BHUCOKOMPOIYKTHBHE
JBOBUMIpHE aBTOMAaTHU30BaHE NPOEKTYBaHHS W KpecJeHHs B oOnacti
ManrmHoOyayBaHHs B cepenonuiii AutoCAD.

Genius LT 97 - cucrema JBOMIPHOTO  aBTOMAaTH30BaHOT'O
MPOEKTYBaHHA, NpU3HAUYe€HAa M CTBOPEHHS ¥ odopmiIeHHS
MaIIMHOOYAIBHUX KpECIeHb i KOHCTPYKTOPCHKOT JTOKYMEHTAIil Ha 0a3i
AutoCAD.
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Power Solutions (Be6caitr: www.delcam.com, po3pobHHK —
DELCAM Plc., BenmukobpuTaHis).

CimetictBo mponykTiB Power Solutions oxommtoe Bci eramu
BUPOOHUYOTO LIUKIY:

- PowerShape - CAD- cucrema, 10 BKIOYa€ IOBEPXHEBE i
TBEPIOTIIbEHE MOJCITIOBAaHHS CKIIQIHUX BUPOOIB.

- PowerMILL - notyxHa # mpocTa y BUKOPHUCTaHHI aBTOHOMHA
CHUCTeMa aBTOMATHYHOI MIATOTOBKHA KEpyHUux mporpam st 3 -5
KoopamHaTHOI (hpe3epHoi 00poOkn Ha Oyab-skoMy BepcTarti 31 UITY
BUPOOIB, cipoekToBaHUX y Oynb-sikiii CAD-cuctemi.

- FeatureCAM - cuctema aBTOMaTHYHOI MiATOTOBKH KEPYIOUHX
Mporpam sl TOKapHOi i GpesepHoi 00poOKu BUPOOIB.

- CopyCAD - cuctema asist 3BOpOTHOTO MPOEKTYBAHHSI BijI 3pa3ka
IO Monenm, 3a0e3leyye TEpPEeTBOPEHHS JaHUX, OTPUMaHHX 3
KOODPJMHATHO-BUMIPIOBAIFHOT MAIIMHU, Y KOMITTOTEPHY ITOBEPXHEBY
MOJIEJIb.

- PowerINSPECT - cuctema aisi KOHTPOJIIO CKJIaJHHX JleTaJei
Ha KOHTPOJIbHO-BUMIPIOBAJIbHUX MAalIMHAX ¢ IXHE aBTOMAaTHYHE
MOPIBHSHHS 3 KOMITIOTEPHOIO MOJIEIITIO.

- ArtCAM - nmaker aisi CTBOpPEeHHs 00'eMHOro penbedy Ha 0Oasi
BEKTOPHOTO /200 pacTpoBOro MalOHKa W CTBOPEHHS KEpyHUHX
Iporpam Jiist Horo MexaHi9YHOT 00POOKH.

HyperMILL (BeGcaiit: www.openmind.de, po3poonuk — Open
Mind Software Technologies GmbH, Himeuunna).

[MTaker, mo 03BOJNSE peali3yBaTH 3aBEpIIAIbHY TEXHOJIOTIUHY
nanky B HackpizHii CAD/CAM/CAE-texHonorii - migroroBka
KepYyIUHuX nporpam s Beperatis 31 UITY i BUroToBneHHs BUPOOIB.

EdgeCAM  (BeGcaitr:  www.pathtrace.com, po3poOHHK —
Pathtrace, BenukoOpuranis).

CAM - cucrema. Pimiennss pans  QpesepHoi, TOBEpXHEBOT,
TOKApHOI ¥ eJIeKTPOoepo3iiHOT 00POOKH JeTaleH.

ESPRIT (BeGcaiiT: www.dptechnology.com, po3poonuk — DP
Technology, CLLIA).

CAD/CAM - cucrema Ha 6a3i sapa Parasolid.

SolidCAM (po3poouuk — CADTECH, I3pains).

[TakeT renepauii kepytouux nporpam s Bepcrati 31 UIIY npu
0o0poOIll JeTaned, 1m0 MICTATh CKJIAJHY MOBEPXHEBY a00 TBEPIOTLIY
reoMeTpiro. 3abesneuye 2,5 i 3-ocboBy (pe3epHy 00pOOKY, TOKapHY
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00po0OKy, Bizyaumi3allito pormecy oOpoOKH.

MasterCAM (BeGcaiiT: www.mastercam.com, po3poouuk — CNC
Software, CLLIA).

CAD/CAM - cucrema, 1110 3aiiMae JIiupyr0de MOJIOKESHHS Y CBITI
0 KIJTBKOCTI MpoJiaxiB # iHcTamsmiit makety cepen CAD/CAM cucrem.
3abe3meuye KapKkacHeE ¥ TOBEpPXHEBE MOJICIIOBAHHA JETalleH,
Bidyalizalilo i JOKYMEHTYBaHHS MpPOCTHX 1 CKIagHUX JAeTaneil i
CKJIaJajJbHUX OJUHHUIb, PO3POOKY KEPYHOUMX INpOorpaM IUIsl TOKapHOi,
(dhpesepHoi, enexkTpoepo3iliHoi 00poOku Ha BepcTaTax 31 UITY.

PEPS (BebOcaiiT: www.camtek.co.uk, pozpoouuk — Camtek Ltd.,
BenukobOpuranis).

CAM - cwucrema, aBTOMaTH30BaHa MIATOTOBKAa (pe3epHOi,
TOKapHOI, JIA3ePHOI, CJIEKTPOSPO3iiHOT 00POOKH JeTaICH.

CIIPYT (BeOcaiiT: www.sprut.ru, pozpoonuk — AO "Chopyt-
Texnonorus", r. Habepexni Yemnu, Pocis).

CucTeMa TEXHOIOTIYHOTO IPOEKTYBAHHS.

EUCLID3 (BeOcaiThI: www.eads.matradatavision.com,
www.cad.by.ru, po3poouuk — EADS MATRA Datavision, ®panitis).

CAIIP Bucokoro pieast FEUCLI, 1o OXOIUTIOE BCI eTanu
MpoeKTyBaHHs, po3pobiena ¢ipmoro MATRA DATAVISION, 3
oboporoM Oinmbmie 10 minesapaiB gonapie CHIA. dipma 3aiiMaeTbes
PO3pO0KOI0, TPOJaKEM 1 CYNpPOBOAOM HPOTrpaMHOro 3abe3redeHHs
CAD/CAM/CAE/PDM i mporpaMHOro CepeIoBHINA JJisi CTBOPCHHS
JOJaTKOBUX MOJAyniB. OCHOBHI MPOAYKTH (ipMH MarOTh TOPTOBEIBHI
mapku: EUCLIL, PRELUDE, CAS.CADE. Bonu npusHaueHi Aias Takux
oOnactedd, SK asiamis, KOCMOC, aBTOMOOiIEeOymyBaHHS, 00OpOHa,
€JIEKTPOMEXaHiKa, TIPOMHUCIIOBHI JM3aifH, aTOMHE MAaIlMHOOY/IyBaHHS,
IHKAHIPUHT, BAPOOHHIITBO TOBAPIB MIMPOKOTO BXHUTKY | iH.

Pro/ENGINEER (BeGcaiiter: Www.ptc.com, proe.ru, po3poOHUK
— Parametric Technology Corporation, CIIIA).

Cucrema Bucokoro pieasg, CAIIP s eguHOro IUKIY
MpoeKTyBaHHA-BUpOoOHUITBO. [Iporpamunii kommieke Pro/ENGINEER
OXOIUTIOE  BeChb LMK "KOHCTPYIOBaHHA - BUPOOHHUTBO" Yy
MAaIIMHOOY 1y BaHHI.

CATIA, BeGcaiiTer: Www.catia.com, www.catia.ru, po3poOHuKH —
DASSAULT SYSTEMES (®panuis) i IBM (CILA).

CATIA/CADAM  Solutions -  TOBHICTIO  IHTErpoBaHa
yuiBepcanibia CAD/CAM/CAE cucrema BUCOKOTO piBHSI, IO JIO3BOJISIE
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3a0e3MeunTy napaseabHe TMPOBEICHHS KOHCTPYKTOPCHKO-BUPOOHNYOTO
OUKITy, OyIOy4d yHIBEpPCAlBbHOIO CHCTEMOIO  aBTOMATH30BaHOTO
MPOEKTYBaHHA,  BUMPOOYBaHHS W  BHUTOTOBJICHHS,  IIMPOKO
3aCTOCOBYETHCS HAa BEJIMKUX MAIIMHOOYMIBHUX MiANPHEMCTBaX B
YCBhOMY CBIiTI JJIi aBTOMAaTH30BAHOTO MPOEKTYBAHHSA, ITiITOTOBKU
BHPOOHUIITBA, 3BOPOTHOTO IHXKHHIPUHTY.

®ynkuii, miarpumysani CATIA/CADAM Solutions:

- aIMIHICTpYBaHHS - IUIaHYBaHHS, KEPyBaHHS peCypcaMmu,
THCIIEKTYBaHHS i IOKYMEHTYBaHHS IIPOCKTY;

- IOCKOHAJI1 MOKJIMBOCTI MOJICTIOBAaHHS,

- OMKC BCIX MEXaHIYHUX 3B“I3KiB MK KOMIIOHEHTAMH 00'€KTa i
NPUBEICHHS 1X y CTaH IPOCTOPOBOTO B3a€MOIO3HUIIIOHYBAaHHS;

- aBTOMaTHYHHH aHai3 TEOMETPUYHMX 1 JIOTTYHUX KOH(QITIKTIB;

- aHaJIi3 BIaCTUBOCTEH CKJIQJHUX 300POK;

- po3poOneHmii iHCTpyMEHTapiil TpacyBaHb CHCTEM KOMYHIKaIliit
3 JOTPUMaHHSM 331aHHX 0OMEKEHb;

- CIICI[iaJIi30BaHl  MPOTpPaMH Il TEXHOJIOTIYHOI IiATOTOBKH
BHPOOHUIITBA.

Unigraphics (BeGcaiiTer: Www.ug.eds.com, www.ugsolutions.ru,
po3pobnuk - Unigraphics Solutions, Inc., CIIIA).

Cucrema Unigraphics e CAD/CAM/CAE - cucremMa BHUCOKOIO
piBHs. Unigraphics m03BoJisie 3IiHCHIOBAaTHM IIOBHICTIO BipTyalsibHE
MPOEKTyBaHHsI BUPOOiB, MenaHooOpoOKy neTaieit ckinagaux Gopm, Mae
MOBHICTIO acoIiaTUBHY 0a3y JaHUX MaiCTPiB-MOJIEIT.

I-DEAS Master Series (BeGcaiiT: WwWw.Sdrc.com, po3poOHHK -
Structural Dynamics Research Corporation, CLLIA).

[porpamuuii komruieke [-DEAS Master Series a€ MOXJIHMBICTB
ONTUMI3yBaTH KOHIIEMII0 BUPOOY Ha paHHIH CTafil MpOEKTYBaHHS,
JIO3BOJISIFOYM 3HAYHO TONIMIIUTH SKiCTh BUPOOY IMPH 3MEHIIICHHI Yacy
po3poOku # ButTpar. IDEAS Hamae MOXJIIMBOCTI I TapaieabHOL
IpyNnoBoi poOOTH, NSl pillieHHs OaraToJUCIUILUIIHAPHUX 1HXCHEPHUX
3aja4 y Ipoueci po3poOKH MexaHiYHUX BUPOOIB.

ADAMS (BeOcaiThI: www.adams.com, www.adams.ru,
po3pobHuK - Mechanical Dynamics, CILIA).

Jlunamika ¥  KiHEeMaTHKa CKJIQJHHX MEXaHIYHMX  CXEM
(MexaHi3MiB) JOBUIBHOTO BHIY, y T.4. Y PEalbHOMY MacliTadi dacy.
JIBOCTOPOHHIH 3B'SI30K 3 OUIBIIICTIO CKIHUEHO-CJICMEHTHHX IAKETIB.
Bizyauizartist pe3ynbTaTiB MOJCTIOBAHHS (BileOpeaticTHUHA aHIMAIlis).
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DYNAMIC DESIGNER (po3po6ruk - Mechanical Dynamics,
CLIA).

InurerpoBanuit 'y  cepemoBume  Machanical ~— Desktop
PO3paxyHKOBUH ~ MOIynb Ui  TOpPOBEIEHHA  AWHAMIYHOTO ¥
KIHEMaTUIHOTO aHaJi3y MEXaHi3MiB.

ANSYS (BeOcaiiThl: WWW.ANSys.cCOM, WWW.ansys.ru, po3poOHUK -
ANSYS Inc., CIIIA).

CKiHYeHO-€JIEMEHTHHH  TakeT, 10  HAHOUIBII  IHPOKO
BUKOPHCTOBYETBCS y CBITI K 3aci0 3abe3medeHHs I1H)KEHEPHHUX
PO3paxyHKiB. VYHiBepcanbHul PO3paxyHKOBHii KOMILJIEKC,
3aCTOCOBYBaHMH y PI3HMX BHIAaxX aHallizy. BUKOpUCTOBYyeTbCS IS
pO3paxyHKy  KOHCTPYKWii  pi3Horo  tumy  (aBiaOymyBaHHS,
CyAHOOYIyBaHHS, MaIIMHOOY/AyBaHHs, OYAiBHUIITBA, CHEPTETHKU i 1H.)
Ha BIUIMBU PIi3HOI mHpupoau. 3 HOro JOMOMOIOI BUPOOJSETHCS SK
JHIMHUANA, TaKk 1 HEJIHIAHMK CTaTMYHUH 1 JUHAMIYHME & aHains3
KOHCTPYKITif, aHaJi3 YTOMHHX TIIOIIKO/DKECHb, PIllIeHHA JIHIMHUX i
HENIHIMHUX 3aBIaHb CTIMKOCTI ¥ Temiodizuku. 3amadi Tigpo - i
ra3o[lMHaMIK{, AaKyCTHUKH, €JEKTPOAMHAMIKM ¥  eJIeKTPOCTAaTHKH,
M'€30€NEKTPUKU. CAMHUN 13 TPEACTAaBICHHX Ha CBITOBOMY pPHHKY
KOMIUIEKC, 3a JIONIOMOIOK) SIKOTO 3 BHUKOPHCTAHHSAM OfHIET 0a3u
BUPIIIYIOTBCS ~ 3B's3aHI  3ajgadi  Tumy  Teriodi3uka-MilHiCTh,
€JIEKTPOIMHAMIKA-MIIHICTh, TipO-Ta30IMHAMIKA i MIIHICTb H iH.

ANSYS gno3Bonsie B mpolieci IMPOEKTyBaHHS —IepeadadaTH
MOBOJ/DKCHHST BUPOOY ¥ MPOBECTH aHAIi3M HAa MIIHICTh, MOJAJIBHUH i
TEIUIOBUH;  BIZOMOCTI Tpo  Hampyrd, jaedopmartii, po3momian
TeMIepaTyp 1 TEIUIOBUX IIOTOKIB, IO BHWHUKAIOTH y BUPOOI.
[pyHTYIOUMCh Ha BHUBEJIEHHMX IIPOrPAMOK0 KOJIPHUX KOHTYpax, MIO
npencrasisie  rpaganii  "morpibHocTi" Matepiany (3amummTé 2o
npuOparn), KOHCTPYKTOP MPUOHpaE HEMOTPIOHUI MaTepial, ImiIBOATIN
KOHCTPYKIIIIO JIO ONTUMAIFHOTO BATOBOTO CITiBBIIHOIIICHHSI.

DesignSpace (BeOcaiit: www.designspace.com, www.ansys.com,
po3pobnuk - ANSYS Inc., CILIA).

[Iporpama, crnenianpHO MpU3HAYeHa UIsi POOOTH B CEPENOBHILI
Mechanical Desktop (BOyIOByeTbCSI B MEHIO W BHKOPHCTOBYE
iHTepdeiic mporpamu i reomerpito). Ilaker DesignSpace no3Bossie
MPOBOJUTH TMEPEBIPOYHI W NPOEKTYBaJbHI PO3PAXyHKH EJIEMEHTIB
TIJIBKH TBEPJOTIJIMX KOHCTPYKIIH, CTBOPEHUX y cepenoBuini Autodesk
Mechanical Desktop. ¥ HbOMy peanizoBaHi pO3paxyHKH CTaTHYHOI
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MIIHOCTI KOHCTPYKIIiH 1 BU3HaYeHHs (POPM 1 9aCTOT BIACHUX KOJIHUBAHb.

MSC/InCheck  (pospobmmk - The MacNeal-Schwendler
Corporation, CIIIA).

InrerpoBanuit B8 Mechanical Desktop pospaxyHkoBuii Momyib
JUTS TIPOBENEHHS aHaji3y Ha MIOHICTh ¥ ONTHMI3aIlii KOHCTPYKIIIi:
cTaTmyHa MinHICTh (Hampyru ¥ agedopmamii); BiOpamii; CTIHKICTB;
TEIUIOBHH aHaji3 (TEIONPOBIAHICTD 1 TEMII000MIH).

3D QuickFill (po3pobuuk - Advanced CAE Technologies, Inc.,
CLIA).

[Iporpama, mo [O03BONSIE Ha paHHIX CTaAiAX TMPOEKTYBAHHS
BUpPOOy TMPOBECTH aHaji3 JUTTA 3a TPUBHUMIPHOIO TBEPAOTLION
Mozemmo. Hamae KOHCTPYKTOPOBI MOXIIHMBICTH CHOCTEpITaTH MPOIEC
3aloBHEHHS (GOpMH JUIS  BiAJMBAaHHS 3 HAJaHHAM HACTYIHUX
nmapameTpiB: yac 3aloOBHEHHS Tpec-(hOpMH; 4ac OXOJIOJKCHHS JITalH;
PO3MOILT TeMIIepaTypH; HassBHICTh ""paKOBHH'; Maca TOTOBOT'O BUPOOY.

DEFCAR (BeGcaiit: www.defcar.es, pospoonuxk - Defcar
Ingenieros, S.L., Icnanis).
CAD/CAM - cucrema i TPOEKTYBaHHS ¥ IMiJATOTOBKH

BHPOOHUIITBA B KOpabieOyryBaHHi.

LS-DYNA,  BeGcaitter: ~ www.lInl.gov,  www.Isdyna.com,
www.feainformation.com, www.cadfem.ru, pos3pobumk - LSTC
(Livermore Software Technology Corp.), koMepIiifHu#i MiAPO3IiI
BCeCBiTHBO Bimomoro simepuoro nentpy LLNL (Lawrence Livermore
National Laboratory), CILIA.

VHiBepcabHUI ~ PO3PAaXyHKOBUM  NPOrpaMHHUN  KOMIUIEKC,
OpI€HTOBaHWI Ha YHCEITbHE MOJENIOBAHHS BUCOKOHENIHIHHUX 1
CKOPOMHHYYHMX IIPOLECIB y TEPMOMEXaHIYHHMX 3aJa4yax MeEXaHIKH
negopMoBaHOro Tijla ¥ pinkoi peuoBuHu. Cepell IUBUIBHUX MPOTPaM -
Kpali-TecTd, 0OpoOKa MeTaliB THCKOM, 3arallbHi 3ajadvi JTWHAMI4HOI
MIITHOCTI, pYHHYBaHHS, B3aeMOJil aehopMOBaHOI KOHCTPYKIIi 3
piavHamu ¥ razam# H iH.

STAR-CD (BeOCaHThI: www.cd.co.uk, www.cadfem.ru,
po3podHuK - CD-adapco group, BenukoOpuraHis).

BararominboBuii maker NS pillleHHS TPOMHUCIIOBHX —3aj/1ad
MEXaHIKH PiVH 1 Ta3iB.

AutoSEA, BeOcaiiT: www.vasci.com, www.cadfem.ru, po3poOHuk
- VASCi (Vibro Acoustic Sciences), CIIIA.

Po3paxyHkoBHii TakeT BIOPOAKYCTHYHOTO aHaiily B 00acTi
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CEpeNHiX 1 BUCOKHUX YacTOT.

LVMFlow (BeGcaiiT: www.intersed.kiev.ua).

[podeciina CAM-cuctema komirtoreproro 3D mopnentoBaHHS
JIUBAPHUX TIPOIIECIB IO JIO3BOJIIE ABTOMATU3yBaTH poOouYe MicIie
TEXHOJIOTa-TMBAPHHUKA.

QFORM3D (BebGcaiit: www.intersed.kiev.ua).

QFORMS3D  3acTocoByeThCs IS  MOJCIIOBAHHS  IPOLECIB
rapsyoro ¥ xomomHoro o0'emMHOrOo mTammyBaHHS. [Iporpama
nependadac BUHUKHEHHS A€(DEKTIB TUIMHY MeTaly, BU3HAYAE PO3IMOJILI
TEMIIEpPAaTypy, OIIIHIOE HaBaHTAXCHHs W BUTpaTy cHeprii Ha
nedopmMartito.
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