MiHicTepcTBO OCBiTH i HayKu YKpaiHu

Jonbacbka AepskaBHAa MAaWIUHOOYAiBHAa akajgeMmin

METOJAMYHI PEKOMEHIAIII
O O®POPMJIEHHSA MATICTEPCHBKHUX POBIT

(nnsa ctTyneHTiB 5 KypciB cneniainbHocTi TM)

Kpamatopcerk 2007



MiHicTepcTBO OCBiTH i HayKu YKpaiHu

JonbOacbka JepKaBHAa MAaMWIUMHOOYIiBHAa akajgemin

METOJAMWYHI PEKOMEHIAIII
1O O®POPMJIEHHSA MATICTEPCHBKHUX
IATMJIOMHUX POBIT

(nns cTynmeHTIB 5 KypciB cmemianbHOCTI TM)

ITepesaTBepmxeHo YTBEpKAECHO
Ha 3acCiJJaHHI BUCHOI pajiu Ha 3aCe/laHuu
(bakyIbTeTy TEXHIKH 1 MEHEIDKMEHTY  MeToaudeckoro coera JJ[I'MA
[Iporokon Ne6-02/12 Bim 27.02.2012 [Tpotokon Ne 6 ot 17 .04.2007

Kpamatopcek 2007



VJIK 621.9

MeronuuHi  pekoMmeHpaamii 10  OQOPMIIEHHA  MAariCTepCbKUX
OUIUIOMHUX poOIT (IIst CTyAEHTIB 5-X KypciB crmemianbHocTi TM)/ VYKIL:
C.B.KoBanepcwkuii, JI.I1.Konor. — Kpamatopcek: IJIMA, 2007. — 28 c.

Y MeToauyHUX pEeKOMEHJAIliAX ToJaHi mpaBuia o(OopMICHHS
MaricTepcbKux pooOiT, sKI BiIOMBAIOTh BHMOTU BIJAMOBIHUX JEPKABHHUX
CTaH/JapTIB.

MoxyTh OyTH BUKOPHCTaHI CTYJEHTAaMHU IPHU YMOPSAKYBaHHI 3BITIB
PO MPAKTUKY, 0(hOpMIIEHH1 JTA00paTOPHUX POOIT 1 1H.

VYknanaui: C.B.KoBanescokuii, mpod. JLII.Komnort, no.

Binmosin. 3a BUIyck C.B.KoBaneBcbkuit, mpod.



3SMICT

Beryn

1 3aranbHi IOMOKEHHSI 10 BUKOHAHHS MariCTePChKUX POOIT
2 Bumoru 10 3MiCTy MaricTepCchbKux pooiT

3 Bumoru g0 CTpyKTypHu MaricTepcbKux pooit

4 TIpaBuna odopMIICHHS MariCTepChbKUX pooIT

JHNOJATKHA

Honatok A. [TpumipHuii mepenik peKOMEHAOBaHUX TEM MariCTePChKUX
poOit

Honatok b. 3pa3ok TUTYIBHOIO JIUCTA

Honarok B. 3pa3ok pedepary

Honatok I'. 3pa3ok opopMIeHHS 3MICTy

Honatox /1. 3pa3zok odopMIIeHHS MEPENTiKy MOCHUIaHb



BCTYII

VY 3B’A3Ky 31 3pOCTaHHSIM CKJIQJIHOCTI MaIlIMHOOYIBHOTO BUPOOHUIITBA,
KOPCTOKICTIO KOHKYPEHTHOI OOpOTHOM, TMPUCKOPEHHSM HAayKOBO-TEXHIYHOTO
porpecy pi3Ko 3pOCTa€ HAYKOEMHICTH BHPOOHMIITBA. 3pOCTAE€ KUIBKICTh
3ac001B, 1110 BUTPAYAIOThCSl HE HA MPOEKTYBAHHS HOBHUX BUPOOIB 1 TE€XHOJIOTIi
iXHROTO BUPOOHUIITBA, & HA HAYKOB1 JOCTIKEHHS. ICTOTHO 3pOCTal0Th BUTPATH
Ha OCBITY.

Tomy, OLIBLIICT BUIIYCKHUKIB BY31B Oyje HanaTI/ICL HE 3a CXEMOIO
,0akayaBp-daxiBenp”’, a 3a CXeMOI ,,0aKajgaBp-MaricTp”’, MPHUITYCKAIOUH, IO
MaiOyTHI MaricTpu — II€ B OCHOBHOMY HAyKOBIIl 1 BUKJIAJadi CHEIiaTbHUX
HaBYAIBHUX 3aKJIAIIB.

3 ommsay Ha MNPUKIAIHUANA XapakTep Takoi HayKd SIK TEXHOJIOTis
MaIMHOOYIyBaHHS, MAariCTp MOBHHHHUM MpUAOATH TPHOIU3HO TOU Ke 00CsT
3HAaHb 3 MPOEKTYBaHHS TEXHOJOTTYHUX MPOIIECIB, IHCTPYMEHTA, MPUCTOCYBAHbD,
€KOHOMIKM ¥ oprasizailii BUpOOHMIITBA, 110 1 (axiBeup, ane, KpiM I1poro, (i
OCTaHHE € MOro TOJOBHOIO METOI0) — HAOyTi 3HAHHS 1 HABMUYKHU, HEOOXI1IHI JIJIs
MMOCTAHOBKHU HAYKOBOI Mpaili.

BinmoBinHO 11b0TO, MaricTepchbka IUTIIOMHA POOOTA TIOBHHHA CKIIAATUCS
3 JIBOX YaCTHH: HAYKOBO-IOCIIIHOI Ta MPOEKTHON.

VY nificHoMy MOCIOHMKY OMUCYETHCS TOJTOBHUM YMHOM HAyKOBO-JOCIHiHA
YaCTHHA MariCTepChKOi TUTIIOMHOI POOOTH.

1 3AT'AJIBHI HOJIOKEHHSA 10 BUKOHAHHSA MATICTEPCBKUX
POBIT

1.1 BuxoHaHHS MaricTepchbkoi poboTH Tmependayae BUKOHAHHS
HACTYITHUX €TaIliB JOCIIKECHHS:

- CUCTeMAaTH3aIlll0, 3aKPIIUICHHS 1 TOTJIMOJICHHS TEOPETHYHUX Ta
MPaKTUYHUX 3HAHb 34 BIANOBIIHMM HANpPsSMOM BHUIIOi OCBITH 1 (POpPMYBaHHS
HABUYOK 3aCTOCYBAHHS IIUX 3HAHb MiJl Yac BUPINICHHS KOHKPETHUX HAYKOBUX 1
HAyKOBO-TEXHIYHUX 33]1aY;

- PpO3BUTOK HAaBHYOK CaMOCTIMHOI HAayKOBO-IOCHIIHOI poOoTH 1
OBOJIOJIIHHSI METOJMKOIO TEOPETUYHUX, eKCTIEPUMEHTAITBHUX Ta
HAayKOBO-TIPAKTUYHUX JOCJIPKEHb, 110 BHUKOPHUCTAHI IMiJ 4Yac BHUKOHAHHS
MaricTepcbkoi poboTu;

- HaOyBaHHS JOCBIYy aHaji3y OTPUMAaHHMX PE3YNbTATIB JOCITIIHKEHb,
(GbopMyITIOBaHHS HOBHX BHCHOBKIB 1 TIOJOXKEHb, HAOYTTA JOCBiMYy iX
MIPUIIOTHOTO 3aXHCTY.

1.2 Marictepcbka poO0Ta € BaXKJIMBUM TT1JICYMKOM HAyKOBOT MiJTOTOBKH,
y 3B'I3Ky 3 YMM 3MICT pOOOTH Ta pPIBEHb ii 3aXUCTy BPaxOBYIOTHCS K OAMH 3



OCHOBHHUX KpPHUTEpIiB ISl OLIHKKA SIKOCTI peanizallii BIAMOBIIHOI OCBITHBO-
npodeciitHoi mporpamu.

1.3 3a Bci BiAOMOCTI, BUKJIAJCHI B MaricTepchkiii poOOTi, MOPSIOK
BUKOPUCTAHHS (DAKTUYHOrO MaTepiany Ta 1Hmoi iHpopmarii mig vac il
HaluCaHHs, OOTPYHTOBAHICTh BHCHOBKIB Ta TOJOXKEHb, 10 B  HIH
3aXUIIAIOThCS, HECE BIJMOBINAIBHICTh O€3MOCEpEeHRO MAriCTPaHT — aBTOP
aTecTaliiHoi poOOTH.

1.4 OdopmieHHss  aTecTallifHOI MaricCTepCcbkoi poOOOTH  IMOBHHHO
BignoBimatn Bumoram o 3BitiB po HAP [ ACTY 3008 - 95 epxaBHuit
cranaapt Ykpainu. [JJokymenTartisi. 3Bitu y cepi Hayku 1 TexHiku. CTpykTypa i
npaBuiIa OPOpPMIICHHS].

1.5 DImroctpaTuBHUIT MaTepian JJIs 3aXHUCTY aTeCTalliHOI poOOTH MOXKe
OyTHM BHKOHAaHMI y BUIJIAJI IJIAKaTiB, KPECIEHb 1 MOJABATUCS 3a JOIMOMOIOIO
CBITJIOTIPOEKIIMHUX Ta KOMIT'IOTEPHUX 3ac00iB. 3MICT UIIOCTPATUBHOTO
Marepiajly MOBMHEH 3 JIOCTAaTHHOK TIOBHOTOK  BiJOOpa)kaTH  OCHOBHI
MOJIOKEHHSI, TKI BUHOCATHCS Ha 3aXHCT.

1.6 OOOB'A3KOBI BUMOTH JIO 3MICTY MAariCTe€pChbKuX poOIT, CTPYKTYypU Ta
00CsiTy, BHU3HAUAIOTbCA METOJUYHHMMHU BKa3iBKaMHU, SKi pPO3pOOJISIOTHCS
BUITYCKAalOUMMH  Kadenpamu  CTOCOBHO  JI0  BIJMOBIAHUX  HaIpsMiB
/cneniaabHOCTEH/ .

1.7 Temu wmaricrepcbkux poOIT BUOUpAaEe KEpPIBHUK 1 MaricTpaHT.
[TpumipHUil mepenik peKOMEHIOBAaHUX TEM 3a3HAUYCHHI Y TOJaTKy A.

2 BUMOI'K JO 3MICTY MAT'ICTEPCBKUX POBIT

2.1 Marictepcbka poboTa siBiisie CO00r0 KBaji(ikaliiiHy HayKOBY poOoTYy,
SKa BHUKOHYETHCS CTYJCHTOM CaMOCTIMHO TiiJi KEpIBHUIITBOM HAYKOBOTO
KepiBHUKAa. BoHa BUKOHYeThCS Ha 0a3i TEOPETUYHHX 3HAHb 1 TPAKTHYHUX
HAaBUYOK, OTPHMaHUX CTYJEHTOM Ha TPOTA31 yChOro TEPMiHYy HaBYaHHS i
CaMOCTIMHOI HayKOBO-IO0CHIHOI pOOOTH, TIOB'SI3aHOI 3 PO3POOKOI0 KOHKPETHHUX
TEOPETUYHUX 1 HAYKOBO-BUPOOHHMUMX 3a7ad MPHUKIAIHOTO XapakTepy, IIo
BU3HAYAETHCS CIEU(IKOI0 BIAMOBITHOTO HAIPSIMY.

2.2 MaFICTepCBKa poOoTa TNOBUHHA 6yTH pesynbTaToM 3aKIHYEHOT O
HAyKOBOT'O JIOCHIJDKEHHS, MaTH BHYTPIIIHIO €IHICTh 1 CBIJYUTHU NPO T€, IO
aBTOp BOJOJI€ CyYaCHHMMHM METOJaMU HAyKOBUX JIOCHIJI)KEHb 1 CIIPOMOXKHUU



CaMOCTIMHO BHpIIIYBaTH HAayKOBI 3a/adyl, sIKI MalOTh T€OPETUYHE 1 MPAKTHYHE
3HAYEHHS.

2.3 3MicT MaricTepchbkoi podoTH nepeadayae:

- ¢hopMyJIIOBaHHS  HAyKOBOi, HAyYKOBO-TEXHIYHOI  3amayi, aHali3
CTaHy pillIeHHs Mpo0JeMu 3a marepiajaMyd BITYM3HAHHUX 1 3apyODLKHHX
myOJTiKaIii, OOTpyHTYBaHHS IUJICH JTOCTIKCHHS;

- CaMOCTIMHUN aHaji3 METOMIB JOCIIIKEeHb, SIKI 3aCTOCOBYIOTHCS ITiJ Yac
BUPIIIECHHS HAYKOBO-JOCIIIHOT 3a]1a4l, PO3pOOKY HOBOI METOAUKH JTIOCI1IKEHHS
abo0 Horo anapatypHoro 3a0e3rneyeHHs;

- HAYKOBMM aHaii3 1 Yy3arajdbHEHHS (PAKTUYHOIO Marepiany, SKHUiM
BUKOPHUCTOBYETHCS Y MPOLIECT TOCIIIIKEHHS,

- OTPUMaHHS HOBUX PE3yJbTaTIB, 10 MAIOTh TEOPETUYHE, MPUKIIATHE a00
HayKOBO-METOJUYHE 3HAYCHHS;

- anpoOallilo OTpUMaHUX PE3yJIbTaTIiB 1 BUCHOBKIB Y BUIJISJI IaTCHTIB
(3asBOK HAa MATEHTH), JOMNOBIJEH Ha HAYKOBUX KOH(epeHIisx (He
HUK4Y€ (haKyJIbTETCHKOTO PiBHS) a00 MIATOTOBJIEHUX MyOJiKamiii B HAyKOBUX
KypHaiax | 30ipHHKax 3 000B'SI3KOBUMH PE3yIbTaTaMU IX pellcH3yBaHHSI.

2.4 YV mporeci MIATOTOBKM 1 3aXHUCTy POOOTH MAriCTpaHT IOBHHEH

MPOJIEMOHCTPYBATH:
- 3JJaTHICTh TBOPYO MUCIIUTH;
- BOJOIIHHSA  METOJaMHM 1  METOAMKAMM  JOCIIDKEHb,  SKIl

BUKOPHCTOBYBAIHCH Yy MPOIIECi poOOTH;

- 3JIaTHICTh JI0 HAyKOBOTO aHaJI3y OTPUMAHHMX PEe3yJbTaTiB 1 PO3pPOOKHU
BHCHOBKIB Ta TMOJIOKCHb, YMIHHS apT'yMEHTOBAHO 1X 3aXHINATH;

- YMIHHS OI[IHUTH MOXXJIUBOCTI BUKOPUCTAHHS OTPUMAHUX PE3YJIbTaTIB Y
HAyKOBIW Ta MPaKTUYHIN A1SUIBHOCTI,

- BOJIOJIHHS Cy4aCHUMH 1H(pOpMaLIITHUMU TEXHOJIOT1IMU
3MIMCHEHHS JIOCIKEHb Ta 0()OPMIICHHS aTeCcTaIliiHOi pOOOTH.

3 BUMOI'N 1O CTPYKTYPU MAI'ICTEPCBKUX POBIT

3.1 Maricrepchka pobota ckimanaersest 3. BCTYIHOI, OCHOBHOI
YACTHUH 1a JOAATKIB.

3.2 BCTYIIHA YACTHUHA wMicTuTh Taki CTPYKTYpHI €JIEMEHTH:
OOKJIaJAMHKY 1 TUTYJIBHHHA JUCT /0()OPMIIIOETHCS 3TiIHO 31 3pa3koM; moaaTok b/
pedepar, 3MICT, IIepeniKk YMOBHUX MMO3HAYEHb, CHUMBOJIIB, CKODOUEHb 1 TEPMIHIB.



3.3 PE®EPAT o6carom 200-500 cmiB yKpaiHCHKOIO Ta iHO3EMHOIO
MOBaMHU TIOBMHEH BioOpakaTu i1H(OpMaIlito, Ky IOJAAaHO B MariCTepPChKii
po0OTI, y TaKiil MOCI1AOBHOCTI:

- BIZOMOCTI TIpo 00cAT poOOTH, KUIBKICTh LTFOCTpalliid, TaOIHIlb, JOJATKIB,
KUIBKICTB JIKEpET 3a MepelikoM TOCHIaHb;

- 00 €KT JOCIIiIKEHB;

- MeTa po0oTH;

- METOJIU JIOCITIKEHHS 1 araparypa;

- pe3ynbTaTH poOOTH Ta iX HOBH3HA,;

- peKOMEeHIaIlii I[0/I0 BUKOPUCTAHHS Pe3yJIbTaTiB pOOOTH;

- 3HAYYIIICTh POOOTHU Ta BUCHOBKH;

- IPUITYIIEHHS] TPO MOXJIMBI HAMpsSIMA PO3BUTKY a00 TMPOJOBKEHHS
JIOCIIIJIPKEHb, 1110 OyJIM BUKOHAHI,

- miepenik 5-15 KIT0YoBHX CIB /CIOBOCIONYUYEHB/, IO € HAICTOTHIIINMHU
JUISL PO3KPHUTTS CyTi poOOTH, SKI JPYKYIOThCS TNPOMUCHUMHU JHTEpPaMHU Y
Ha3MBHOMY BIJIMIHKY B PSIJIOK, uepe3 KoMu (10/1aTok B).

3.4 3MICT, sxuii nogaeTbcsi Ha HACTYNHOMY Miciisi pedepary apKyli,
MOBUHEH BKJIIOYATH: BCTYI; HAMEHYBaHHS BCIX PO3LTIB, MiAPO3ALIIB, MyHKTIB,
/MAIMYHKTIB, SIKIIO BOHU MAalTh 3aroJIOBKM/ OCHOBHOI YacTHHH POOOTH;
BHCHOBKH; PEKOMEHAAIlli, MepetiK NOCWIaHb;, HaMEHYBaHHS JOJATKIB 13
3a3HAYCHHSIM CTOPIHOK IUX MaTepialiB.

He HyMmMepyrThCsi BCTYII, BACHOBKH JIO PO3/LTIB, 3arajbHUN BUCHOBOK,
JOJIaTKH, TEpPeNiK MOCWIaHb. JlOJaTKH TO3HAYAIOTHCA BEIMKUMH JIITEPAMH
ykpaiHchkoro aydasity (qomarok I).

3.5 HNEPEJIIK YMOBHUX INO3HAYEHD nonmaerbcs micas 3MICTYy 3
HOBOTO apKyIly, BiH TOBWHEH BKJIIOYATH TOSCHEHHS BCIX 3aCTOCOBAaHHX B
po0OOTI MaJOpPO3MOBCIOJPKEHUX YMOBHHUX I103HA4Y€Hb, CHMBOJIIB, CKOPOYEHb 1
TEPMIHIB.

3.6 ¥ BCTVYIIl mnocmiioBHO OOIPYHTOBYETHCS AKTyaJdbHICTh
HayKoBOi poOOTH, SKa BHU3HAYAETHCS 3arajlbHUMH TEHJCHISMU HAyKOBOTO
PO3BUTKY 1 3aJICXKUTH BiJl TOTPEO MiANPHEMCTB, CYYaCHOT'O CTaHY iX PO3BHTKY.
Busnavaerbcss Meta poOOTH. MeTOI0 SBISETHCS YITKO BU3HAYCHHH PE3yibTaT

po0OTH, KWW 3aKIIOYAETHCS Y BHUPIINIEHHI HAYKOBOi MPOOJIEMH, SKa Mae

BaXJIMBC 3HAYCHHA IJIA PO3BUTKY HAYKH 1 TCXHiKI/I, HaITpuKJIag:



»,MeTor po0OTH € YIOCKOHAJIEHHS TEXHOJOTIYHOIO IMpPOIECY
JazepHoi crepeositorpadii NUISTXOM MapaMeTPUUYHOrO MOJIETIOBAHHS MPOIECY,
1110 3a0€3MeYNTh CKOPOUYCHHSI IIUKITy BUTOTOBJICHHS BUPOOIB”.

JI1s1 TOCSTHEHHS ITOCTABJICHOI METH HEOOXI1JHO BU3HAYUTH 3a4adi, SIKi
Tpeba BUPIIIUTH.

3agaui poOOTH BIJMOBIIAIOTH OKPEMUM MUTAHHSM, PO3POOKA SIKUX
NpUBEE A0 JOCATHEHHS MOCTaBIEHOT METU JOCHIIKEHb. 3a1adl GopMyrOThCs y
BUJII TOCJIJJOBHO B3a€MOIIOB’SI3aHUX ITYHKTIB. IX KiTbKiCTh HE IOBHHHA
nepeBuIryBaru S ... 8 3a1ad.

Y Berynmi  HaBOAMTHCS —3arajibHa 1HGOpMalis MOpo  olepKaHi
pe3yabTaTh 0COOMCTO aBTOPOM. BOHM MOBUHHI BIJIMOBIIATH MOCTABJICHINA MET1
Ta 3a7a4aM JociikeHb. OnepikaHi pe3ynbTaTh BUKIAIAIOTHCSA 32 JTIOTIOMOTOI0
JIBOX aCIMEKTIB: pe3yJabTaTH, AKi BA3HAYAIOTh HAYKOBY HOBHU3HY 1 SIK1 BUCBIYYIOTh
MPAKTUYHY IIHHICTD.

HaykoBa HOBM3Ha BKJIIOYAa€ OCHOBHI pE3yJIbTaTH TEOPETUYHOTO
miany. HaBomsiTbess CyTTEBI OCOOJMBOCTI NMPUHIIUIIOBO HOBHX METOMMK, SKi
po3p00JIeHI aBTOPOM.

IIpakTHyHAa HiHHICTH POOOTH MOJISTAE Y BUCBITIICHI HOBUX CIIOCOO1B,
pPO3pOOJIEHUX aBTOPOM, METOJIMK PO3PAXYHKY MapaMeTpiB 1 MOXJIUBICTIO iX
BIIPOBAKCHHS Y BUPOOHHMIITBO.

V BeTyImi HABOIUTHCS 1HPOPMAILIS PO CTPYKTYPY 1 00 €M poOOTH.

3.7 B OCHOBHIN YACTHHI po60TH HEOOXiTHO BUKIACTH:

- 00 €KT JOCIIiIKEHHS;

- TTEpaTyPHUI OTJIS;

- METOAUKA JOCIIIKEHb;

- OOIpYHTYBaHHS 1 BHOIp TEOPETHYHUX Ta CEKCIICPUMEHTAJIBLHUX METOiB
JOCTIHKEHHS, OJIep>KaHHS MAaTeMaTUYHUX MOJIEIIeH;

- aHajJi3 OCHOBHUX HayKOBO-TE€XHIYHMX pE3yJbTaTiB 3 TOYKH 30Dy

BIPOT1JTHOCTI Ta MPAKTUYHOI I[IHHOCTI.



Y JaireparypHOMy OrJsili HaBOIATH Pe3yJbTaTH 1H(OPMAILIHHOTO
JOCTIPKEHHsS] Y BUOpaHOMY HanpsiMy. BoHM HagaroTbcs B CUCTEMHOMY BHJII 3a
HampsMaMU JOCTIKeHb. 32 KOXXHUM HAmpsSMOM MPOBOJIUTHCS aHalli3 CTaHy
pPO3pOOOK, a OCOONMBO Ti MHUTAHHS, SKI HEJOCTATHHO BUBUCHI. Y pe3yibTaTi
KOMITJIEKCHOT'O aHaJli3y CTaHy PO3pPO0OK Yy JaHOMY HampsMy, OOTPYHTOBYETHCS
aKTyaJIbHICTh BUOPAHOTO HAIPSIMY JOCIIKEHb, META Ta 3a/adil, sIKi OCTaBJICHI
B poOOTI.

VY niTeparypHOMYy OISl BHUCBIYYETHCS aHajl3 BIJJOMUX METOJIIB
MaTeMaTUYHOTO  MOJICIIOBaHHS, B  pe3ynbTaTi  (QOpMyeTbcs  HampsAM
YI0CKOHAJIEHHS BIJIOMUX MOJIENEH Ta po3po0IsItOThCS HOB1, OLIBII TOYHI.

MeToanka q0C/iAXKeHb — 1I€ CYKYIHICTh Onepariii, sKi po3TamoBaH1
y BU3HAUYEHINA MOCIIIOBHOCTI, BIANOBIAHO K1 JOCATAETHCSA MOCTAaBI€HA METa
JOCITIJIKEHb.

IIpr po3poOIi METOMMKKM HEOOXigHO mependadynuTh: IPOBEICHHS
MOINEPEIHHOr0  MIILOBOIO  JOCTI/DKEHHS BHOpPAaHOro 00 €KkTa 3  METOHo
BU3HAYCHHSI BX1IHUX JaHUX, 3 IKUMUA MOYKJIUBO MTPOBOJIUTU €KCTIEPUMEHTH.

BusnayenHs yMoB ¢ikcallii 1aHUX: CUCTEMaTUYHHUIN HAIJISIT 32 XOJ0M
JIOCIIIJDKeHb, TPOBEICHHS CHCTEMHOI peecTparllii 3amipiB Ta OIIHKH (aKTiB
PI3HOMaHITHUMHM 3aC00aMHU Ta CIIOCOOaMHU.

[Ipu po3pob1i METOAMKH AOCHIIKEHb HEOOXIAHO BUKOPUCTOBYBATH
SK CBIl OCHOBHMM JIOCBIJ, TaK JOCBiA 1 Apyrux aociiaHukiB. HeobxiaHo, 1100
METO/IMKAa BIJMOBIJANa CYYaCHOMY PIBHIO HAayKd 1 yMOBaM, B fKHUX
BUKOHYIOTBCSI IOCI1[KEHHS.

[lepen KO)KHUM €KCIIEPUMEHTOM CKJIAJA€THCS TUIaH, SIKUW BKIIOYAE B
cebe: MeTy Ta 3aJadi EKCIEPUMEHTy, BUOIp BapirOBaIbHUX (AKTOPIB,
OOIPYHTYBaHHS 00 €My €KCICPUMEHTY, KUIBKOCTI OIHUTIB Ta MOPAAOK iX
peamizarmii. OOrpyHTyBaHHS BHOpaHUX 3aco0iB BHUMIPIOBaHb, 0O0JIaTHAHHS,

MPUCTPOIB.



VY mepury 4depry ciiji BUKOPUCTOBYBATH CTaHJIApTHI, TOOTO CepiiiHO
BUITYIIICH1 MAIIMHH, 3aCOOU.

k110 BUHMKIA HEOOXIHICTh Y CTBOPEHH] YHIKQJIBHUX MPUCTPOIB, TO
O0akaHO BHUKOPHCTOBYBAaTH MpPH I[bOMY TOTOBI BY3JM a00 PEKOHCTPYIOBATHU
icHyroun TpucTpoi. BiamoBiganbHUN MOMEHT — BHU3HAYEHHS TOYHOCTI
BUMIPIOBaHb Ta iX MOXHOOK.

Meroau BUMIpIOBaHb MOBHHHI 0a3yBaTHCh Ha 3aKOHAX METPOJIOTIi,
sKa BUBYA€E 3aCO0M 1 METOAU BUMIPIOBAHb.

Y wmeromuii  JETanbHO  PO3POOIIOETHCS MPOLIEC  MPOBEACHHS
EKCTIIEPUMEHTY,  BU3HAYAE€THhCS  IOCHIJIOBHICTh  BHUKOHAHHS  OIepallii
BUMipIoBaHb. [ 1boro ckmamaerbes Gopma TaONMII I 3amMCyBaHHS
pe3yabTaTiB BUMIPIOBAHb.

BaxxnmuBuM eTanmoM METOJIMKH SIBJISETHCS BHOIP METOIIB 0OpOoOKH Ta
aHai3y pe3ysbTaTiB eKCIEPUMEHTAILHUX JaHUX.

Pe3ynpTaT €KCEpUMEHTY NOBHHHI OyTH 3BEIEHUMHU Yy 3pYy4HId
dbopwmi: Tabmuil, rpadiku, GOpMyJIH, HOMOTPAMH, K1 JO3BOJISIOTH MPOBOJIUTH
aHaJi3 pe3ynbTaTiB. ¥YCl JaHl MatoTh OyTH BUPaXeH1 B €JMHINA CUCTEMI OJJUHULb
(GI3UYHUX BETTUYHH.

OcoOynMBy yBary B METOIMI CHiJ NPUAUIMTH MaTEMaTHYHUM
MeToaaM 00pOOKH Ta aHaI3y JaHUX.

[Ticnst po3poOKK METOAMKY BU3HAYAETHCS 00 €M EKCIEePUMEHTATbHUX
JOCITIJIKEHb.

VY cyyacHUX [OCHIIPKEHHSIX BBEACHHS EKCIEPUMEHTAIbHUX JaHUX
3niicHioeTbest Ha EOM 3 po3paxyHKOM pe3yiabTaTiB  MOKa3HUKIB 1
ABTOMATHYHHUM PETYJTIOBAHHSIM XOJIOM E€KCIIEPUMEHTY.

OBI'PYHTYBAHHHA 1 BuOip TEOpETUYHUX Ta €KCIIEPUMEHTAIBHUX

METO/IB JTOCIHKEHD IIOCTaBICHNUX 3a1a4.
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TeopernuHi HOCHIAAKEHHSI 3aKIIOYAIOTHCS y BUSBIEHHI (PI3UYHOT
KapTHHU TIpoliecy 1 11 MaTeMaTU4HIN iHTeprpeTarltii.

Po3BUTOK Hayku moisirae B YTOYHEHHI, a JCKOIW 1 B HOBOMY
BUSBJICHHI (DI3MYHOT KapTUHU TMIPOILECY 1 BUKIMKAIOTH, SIK TMPaBUIO, 3MIHY
MaTEeMaTUYHUX MOJICIICH.

AHanmi3  TEOPETHMYHUX  JOCHIKeHb y  raigy3l  TEXHOJIOrli
MaIIMHOOY/IyBaHHS TMOKa3ye, M0 (i3UYHA CyTh MPOIECY B OCHOBHOMY
0a3yeTbCsl Ha BUKOpUCTAaHHI (PI3UKH, XiMii, MEXaHIKH, a B MaTeMaTUYHOMY
BUPa)XCHHI BUKOPHUCTOBYETHCA T'€OMETPIis, MATEeMAaTHYHA CTAaTUCTUKA, TEOPis
BIPOT1JIHOCTI, Au(epeHIiaabHl Ta IHTEerpalibHl YucieHHd. [lopan 3 xkiacuuHuM
MIPOBEICHHAM TEOPETHYHUX JOCIIKEHb Y TEXHOJOTi MalimHOOY yBaHHS
BUKOPHCTOBYETHCS ~ METOJA  TEOPETUYHOro  OOTPYHTYBaHHS  pe3y/ibTaTiB
eKCIEPUMEHTATBHUX JOCITIKEHb 400 HAKOMUYYBAJILHOTO JIOCBIAY.

TeopeTuuHo-eKcIEPUMEHTANbHI JTOCIIJKEHHSI 3aKJIIOYalOThCS B
€KCIIEPUMEHTAIbHIA  MPOBIPII 1  YTOYHEHHI HAYKOBUX  TEOPETUYHHX
3JIEKHOCTEH 1 B JIOCTIHOMY BH3HAYEHHI OKPEMHUX CKJIQJOBUX 1 KOS(IIIEHTIB,
Kl Ha JaHUW BIAPI3OK Yacy HE MOXYThb OyTH pO3paxOBaHI TEOPETUYHO,
HAIMPUKIaJ] eKCIIEPUMEHTAIbHOMY BU3HAYEHH] pajilyCcy pi3ajgbHOT KPOMKH Pi3IIs
Opy  TOYIHHI, SKUA BUKOPHUCTOBYETHCS y TEOPETUYHIN 3aleKHOCTI JUIs
PO3paxXyHKY apaMeTPiB MOPCTKOCTI.

ExcnepuMeHTanbHi TOCTIIP)KEHHS BUKOPUCTOBYIOTh, KO HEBiJIOMa
KapTUHAa Tmpoiecy. BOHM TO3BOJSIOTP BHU3HAUMTU 3B’SI30K  (QyHKIIT 3
apryMEeHTOM.

[Ipu  Benmukid  KUIBKOCTI  (haKTOpiB, Kl  JOCHIIKYHOThCH,
BUKOPUCTOBYIOTh PI3HOMaHITHI MaTeMaTU4YHI METOAM: JUCTIEePCIMHUN 1
KOPETSAIIHHO-pETPECUBHUIMA aHaIi3H, TUTaHYBaHHS eKCTpEeMaIbHIX

EKCIIEPUMEHTIB, HEUPOMEPEKHE MOICIIOBAHHS Ta 1HIIII.
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JlucniepciiHMii aHAJIi3 BUKOPUCTOBYETHCS Ul BU3HAYEHHS CTYIEHS
BIUTUBY PI3HOMaHITHUX (DAaKTOpiB HA TapameTp, SIKAW JOCHIJKYEThCS,
HaIMpUKIaa, TEXHOJOTTYHUX YMOB Ha apaMeTpu KOCTI 0OPOOIEHUX MOBEPXOHb
JieTajie MalyH.

CyThb QUCIEPCIMHOrO aHami3y MOJISITa€ B PO3KJIaal CyMH KBaJpaTiB
BIIXWJIEHb BHXIJIHOTO T[apaMeTpy BiJI CEPEAHHLOIO0 Ha KOMIIOHEHTH, SIKi
BIJIMOB1/IAIOTh BX1IHUM (haKTOpaM.

Kopeasimionno-perpeciiHuii aHali3  BHKOPUCTOBYIOTH  IpHU
BUBYCHHI CTOXAaCTHYHHMX 3aJIe)KHOCTEH. OCHOBHMI NOKAa3HUK, SKHH OIIHIOE
CTYMiIHb CTOXaCTUYHOI'O 3B’S3KY, SBISAETbCA KOEPIUIEHT Kopensmii. 3a
JIOTIOMOTOI0  KOPEJISAIIHHOTO aHali3y MOKHAa BHUSBHUTH paMKH, B SKHX 3
NPUIHATOI  BIPOTIAHICTIO  Oyne 3HAXOOUTBCS  Mapamerp ), SKHAH
JOCTIHKYETHCS, SKIIO TIOB’ I3aHUM 3 HUM TIapaMeTp X Ma€ KOHKPETHY BEIIMUNHY.

3agava perpeciiHoro — 3HaXOMKEHHS KIIbKICHUX 3aJIeKHOCTEH, sKI
XapaKTEPU3yITh CTOXACTUYHI 3B’ SI3KH.

PiBHsiHHS perpecii — 1€ BU3HAYEHHS CEPEIHIX BEIWYMH ) ISl BCiX
JOMTYCTUMUX BETHYHH X.

[Ipu 301mBIIIEHH] KUTBKOCTI BX1THUX (haKTOPIB 3 METOK €KOHOMII Yacy
JUISI  TIPOBEACHHS E€KCIIEPUMEHTIB BUKOPHCTOBYIOTH METOJ IJIAHYBAHHA
eKCTpeMAJIbHUX eKcnepuMeHTiB. CyThb IIbOTO METOAY IMOJISITA€ B TOMY, IO
EKCTpeMalibHl  JOCHIDKEHHS BUKOHYIOTHCS JIMIIE TMPU  EKCTPEMaTbHHUX
(HaMOLTBITMX YM HAWMEHINWX) BEIWMYMHAX BXIAHUX (akTopiB. MaTtemaTudne
OOIpYHTYBaHHA MOXKJIMBE JIMIIE MPU JIHIMHUX 3anexHocTsax. Lleit merox He
MOXXJIMBO BUKOPHUCTOBYBATH Y BHUIIQIKY, KOJIW BXIiAHUN (aKTOp HE MOXKE
OPUIHATH (PIKCOBAHUX HE3AIECKHUX MIHIMAIBHOI 1 MAKCUMAJIbHOI BEIMYUH TIPH

3MiH1 1HIIUX BXITHUX BEJIMYUMH, K1 JOCIIIKYIOThCSI.
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[Ipn upoMy, y 3aleXHOCTI BiJl KIJIBKOCTI BXIIHHUX (aKTOpiB, MOXKeE
OyTH mpoBeICHNI MOBHUI ()aKTOPHUMN EKCTIEPUMEHT 3 KUTBKICTIO JOCIiKeHb N
= 2", a6o HemoBHMIT (GaKTOPHMII EKCIIEPHMEHT 3 KilbkicTio mocuigie N = 2™,
Tyt N — KiABKICTh BXiHUX (akTOpiB, K — KITbKICTh YaCTKOBO B3a€MO3B’SI3aHUX
BX1JTHUX (haKTOPIB.

JUis TpoBEeNEHHS JOCHII)KEHb MPOBOJAUTHCS 3aKOJYBAaHHS BXIJTHUX
(bakTopiB, 1 CKIATAETHCSA MATPUIIS TUIAHYBAHHS €KCTPEMAIbHUX €KCIIEPUMEHTIB.

HeiipomepeskHe MoOJeI0BAHHSA BUKOPUCTOBYETHCS ISl BUPILICHHS
cmabo (dopmanizoBaHUX 3a7ad 3 HEMOBHOK 1H(GOpMAIEID TpU BEIHUKIN
KUIBKOCTI BXIJTHUX (PaKTOPiB, BIICYTHOCT1 €IMHOTO MIAXOAY /10 X OJIepyKaHHS.

[IpuHIIMTIOBO HOBUUM MiAXiA TPU HEHPOMEPEKHOMY MOJIETIOBAHHI
3aKJIIOYAETHCS B TOMY, IO JJIsI CTBOPEHHS MOJENI HEOOXiJHa Julle BUOIpKa
MPUKJIAAIB, OCIIKEHb (TOOTO pe3yJabTaTiB EKCIEPUMEHTY 3 BiJOMUMH
BXITHUMH 1 BHUXIJIHUMH (aKTOpamH), 3a SKHUMH 3IHCHIOETbCS HaBYaHHS
HelpoHHOI Mepexi. HellpoHHa Meperka, sika Npoiluia HaBYaHHS 3a JOIOMOI'OO
MaTEMaTUYHOTO anapaTy Ma€ MOXKJIUBICTh BHUSBIISATH 3aJIKHOCTI MK BX1THUMHU
1 BUX1IHUMH (DaKTOpaMu 1 sIBJIsiE COOOI0 MOJENb MPOLIECY, & MOXJIMBO HaBITh
nporpamy Ha EOM, 3a monmomororo sSkoi MOKHaA IMPOBOJMTH LLJIECIIPIMOBaHI
JIOCIIPKEHHS.

AHaJi3 OCHOBHUX HAYKOBO-TEXHIYHHX PE3YJIbTATIB 3 TOUYKU 30Dy
BIPOT1IHOCT1 Ta MPAKTUYHOI I[IHHOCTI.

Y  pesymbTaTi  €KCIEPUMEHTAIBHHUX  JOCHIDKEHb  BUSBISIOTH
CTaTHCTUYHUI psf GaKTOpiB, sIKi oflepkaHi B pe3yabTaTi 3aMipiB. IX mimnaroTs
0o0poOI1Il Ta aHami3y, OJEPKYIOTh EMITIPUYHI 3aJIEKHOCTI, SIKI MPOBIPSIIOTH Ha
BIPOTi/THICTb.

Ha BiporigHicTh npoBipstoTh 3a kputepieM Koxpena.
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AJleKBaTHICTh,  TOOTO  BIANOBIOHICTE  TEOPETUYHIA  KpUBIH
eKCIIEpUMEHTAJIbHINA,  TPOBIpSIOTH  3a  kpurepiem  Dimepa,  SKHi
BUKOPUCTOBYIOTh MPU MAJIUX BUOIPKaX.

[Ipu Benmwkux BuUOIpKax BHUKOPHCTOBYIOTH Kkpurtepii [lipcoHa,

POM&HOBCBKOFO, KOJ'IMOFOpOBa.

3.8 BUCHOBKM po3MminiyoTs Ha OKPEMOMY apKylii. ¥ BUCHOBKax
HABOJATh OILIIHKY OTPMMAaHHUX PE3yJbTAaTiB POOOTH 3 ypaxyBaHHSM CBITOBUX
TEHJIEHIIA PIMIeHHS TIOCTABJICHOI 3a/iadl; HApOJHOTOCIOAAPCHKY, HAYKOBY,
HAyKOBO-TEXHIYHY Ta COLIaJbHY 3HAYYLIICTh POOOTH. TEKCT BUCHOBKIB MOKHA

PO3IOAINTH Ha ITiIITYHKTH.

3.9 Ha miacraBi oTpuMaHUX BHCHOBKIB Y pOOOTI MOXYTb HaJaBaTHCS
PEKOMEHI[A]_[IT. Pexomenpariii po3MilryroTh Ha HOBIH cTOpiHI. BoHH
BU3HAYaIOTh HEOOXI/IHI, HA TYMKY aBTOpa, MOAAIbIII JOCIIKEHHS POOIeMu;
MOJIal0Th POTIO3UILIT 10J10 e(EeKTUBHOTO BUKOPUCTAHHS
pPEe3yAbTATIB JOCTIIKEHHS.

3.10 3 noBoro apkymy HaBoauThcs IIEPEJIIK IHOCHUJIAHb =nHa
JiTepaTypHi Jxepena. bidmiorpadiuni onvcu HaABOAATh y MOPSAKY 1X 3raJlyBaHHS
y TEKCTI Ta y BIAMOBIAHOCTI 10 CTaHAAPTIB 3 OIOIIOTEUHHMX Ta BUIABHUYHX

crpas. [Ipuknan ohopmiieHHs nepeniky NOCUiIaHb MoJaHui y 1oaatky E.

3.11 Jlo IOAATKIB MoxyTh OyTH BKJITIOUYEHI:

- IOAATKOBI1 LIIOCTpaIlii Ta Tabuili,

- Marepianu, ski 4depe3 BenWKui obOcar abo ¢opmy IoOJaHHSA HE
MO’KHa BKJIFOYMTH J10 OCHOBHOI YacTUHHM (poTorpadii, mpoMi>KHI MaTeMaTU4H1

JI0OKa3u, PO3PAaXyHKH; TPOTOKOJIM BHUIPOOOBYBAaHb; KOO TEXHIYHOTO
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3aBIaHHs, OporpamMu poOIT, JOroBopy;  IHCTPYKIIi, METOAUKH,  OIMMHC
PO3pOOTICHNX KOMITFOTEPHUX MPOrpaM Ta iH.);
- OIIMC HOBOI amaparypu Ta NpuiajiB, 10 BUKOPUCTOBYIOTHCS IiJ Yac

MPOBEJCHHS EKCIIEPUMEHTY.

4 TIPABUJIA O®OPMJIEHHS MATICTEPCBKOI POBOTH

4.1 Marictepcbka pob6oTa Mae OyTH BHUKOHAHA KOMII IOTEPHUM abo
MalllMHHUM (3MIIMIAHUM) CHOCOOOM Yy BIAMOBIHOCTI JO CTaHAAPTy MO0
BUKOHAaHHS JOKYMEHTa 3 BHUKOPHUCTAaHHSAM JPYKYIOUHX Ta TpaiuyHUX

npuctpoiB npusoay EOM.

4.2 Pobora odopmitoeThesi Ha apkymax ¢opmary A4 (210 x 297 mm)
yepe3 1.5 iHTepBanu 13 po3paxyHky He Ouibiie 40 psakiB Ha cTopiHIl (3
BHUCOTOIO 3HaKiB He MeHmie 1.8 mMMm). Po3Mipu mossi: BepxHeE, HU)KHE Ta JIBE —

20 MM, mpaBe — 10 Mm.

4.3 Oxkpemi cioBa Ta GOPMYJIH, SIKI BOUCYIOTHCS 10 HAJAPYyKOBAHOTO
TEKCTY, NOBHHHI OyTH YOPHOI'0 KOJBOPY Ta MaTH OJU3BKY IO OCHOBHOI'O
TEKCTY TYCTOTY, BJIACHI IMEHA HABOAATHCS MOBOI OpHUTIHANY (MPH TEPIIOMY

3rajgyBaHHI — 000B'SI3KOBO).

44  CrpykrypHi €JIEMEHTH "PEDOEPAT", "IMICT",
"BUCHOBKU", "PEKOMEHJALIIL", "TIEPEJIIK ITOCUJIAHD" He HymMepyIOTh, &

iX HallMEHyBaHHS € 3ar0JIOBKAMU CTPYKTYPHHUX €JIE€MEHTIB.

45 Po3mgimu Ta MiAPO3AUIM TOBHMHHI MaTH 3arojioBku. IlyHkTH

Ta MIJIYHKTH MOXYTh MaTH 3aroJIOBKH.
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4.6  3aronoBku CTPYKTYPHHUX CJIEMEHTIB Ta HiApO31TIB
HEOOXIJTHO PO3MIIIYBaTH Ha CEpeIuHI pAaKa Ta APYKYBaTH MPOMUCHUMU
aitepaMu 0€3 Kpankd y KiHIi. 3arojoBKHA MiAPO3MidiB, MYyHKTIB Ta
NIIYHKTIB HEOOX1HO TMouuHaTh 3 ab3amy (5 3HakiB). Biacrane Mix
3aroJIOBKOM Ta HACTYITHUM a00 MONEpeAHIM TEKCTOM Mae OyTH HE MEHIIe
nBoX psaakiB. He MokHaA po3milryBaTH 3arojiOBOK Yy HIDKHIM  YacTHHI

CTOpPIHKH, SIKIIO MICJSI HbOIO 3AIUIIAETHCS TUIBKUA OJUH PSJIOK TEKCTY.

4.7 Po3ninu, WAPO3AUIM, MNYHKTA Ta TIANYHKTH  HYMEPYIOThCS
apadcbkumu rudpamu. Homep migpo3ainy ckiaagaeTbecs 3 HOMEpa po3ainy Ta
MOPSAKOBOTO HOMEpaA MiAPO3ALTY, PO3AIICHUX Kpalkoro, Hanpukian, 1.1, 1.2,
1 1. HoMep myHKTY CKIaga€eTbCcsa 3 HOMEpa PO3iay, HOMEpa MiApOo3alIy

(K110 BiH €) Ta MOPSAKOBOrO HOMEpPA MYHKTY, PO3JAUICHUX KparKaMu 1 T.II.

4.7 CropiHkd poOOTH HYMEpPYIOThCS apabChkumu nuppaMu y
MPaBOMY BEPXHbOMY KYTKY CTOPIHOK 31 30€pEeKEHHSIM  HACKPI3HOI
HyMepallii BChOTO TEKCTy. TUTYNbHHI apKylll TeX BKIIOUYAIOTH J0 HyMeparlii,

ajie HOMep CTOPIHKU HE CTaBJISTh.

4.8 Imroctparlii HEOOXITHO PO3MINTYBAaTH O€3MOCEPEIHBO MICHS TEKCTY,
B SKOMY BOHHU 3TaJylOThCsl BIepine, a0o0 Ha HacTymHiil cropinmi. Ha BCI
UTIOCTpallii MaroTh OyTH TOCWIaHHS B poOoTi. Ha Bci 3amo3wyeHi umrocTpariii
TaKOXX MOBHHHI OyTH MocHJaHHs. YCI UTrocTparii, ki BUHOCSATHCS Ha 3aXUCT,

HEO0OX1JHO HABECTH B OCHOBHIM YaCTHHI poOOTH a0o0 B JIOJaTKaX.
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4.9 Kpecnenns, PUCYHKH, rpadiku, CXEMH, alarpaMu

MOBWHHI BimoBigaTy BuMmoram cranaaptie €CCKJI ta €CII/I.

4.10 ImrocTparrii HyMepyIOThCsl apaOChKUMH IUdpaMu y Mexax po3airy
Ta Ha3uBawThcs "PucyHok", mo paszom 3 Ha3Bow LmrocTpaiii (y pasi
HEO0OX1HOCT1 PO3MILLYETHCS MiJ PUCYHKOM, Hampukiaaa, "PucyHok 3.2 -

Cxema posmitieHHs" (Ipyruil pUCyHOK TPEThOT'O PO3JILTY).

411 [udpoBuit wmarepian, SK MpaBWiIo, OGOPMIIOIOTh Y BHUTIISIL
Tabnuib. Tabnuiro  cii  po3MillyBaTH  OE3MOCEPEeHbO MMICHs TEKCTy, B
SKOMY BOHA 3TaJye€ThCs BIEpIie, a00 Ha HACTyNHIM cTtopiHmi. Ha Bci Tabmuini
MaroTh OyTH MOCUIaHHS y TeKcTi. HymepyroTh Tabauui 3rilHO 3 BUMOTaMH.

Axumu? Cnoso "Tabmurg" po3MIITyIOTh 371iBa HaJ| TAOJIUIICIO.

4.12 ®opmynu Ta piBHSIHHS HaBOASTH O€3MOCEPEAHBO MICIS TEKCTY, B
SKOMY BOHM 3TajylOTbhCs, IOCEPEAMHI pPsifiKa, 3 MOJSIMH 3BEPXY Ta 3HU3Y HE

MCHIIIC OTHOI'O psaKa.

413 Homep popmynu abo piBHSAHHA CKIAAAETHCS 3 HOMEpPaA PO3ALITY
| TIOPSIIKOBOTO HOMEpA, PO3IUICHUX Kparkor. Homep mpocTaBiseThes y TyKKax
Ha PiBHI (OpMYITH y KPaliHROMY MPABOMY IOJIOKCHHI Ha PSIJIKY.

[TosicHeHHST CHMBOJIB Ta YMCIOBUX KOEMIIEHTIB (OPMYJT CITifi HABOAUTH
Oe3nocepeHpO M1 PopMyIIor0, y Ti caMii TTOCIIIOBHOCTI, B SIKi1i BOHU HaJlaHi
y ¢opmymni. [lepmuit psgok NosiCHEHb MOYMHAIOTH 3 a03aiy cioBoM "ne" 6e3
nBOKpanku. [losICHEHHS KOXKHOTO CHMBOJY HEOOXIIHO TOYMHATH 3 HOBOTO

pAIKa.
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4.14 [lomatku mOTpiOHO PO3MIILYBAaTHU y MOPSAKY IMOSBH NMOCWUJIAHb Ha
HUX y TekcTi. KoXHMil TOMaTOK MOBUHEH IMOYMHATHCH 3 HOBOI CTOPIHKH.
JlonaTky MO3HA4YarOTh MOCEPEAUHI psijika MponucHuMH Jjitepamu /A, b, B.../.
Hampuknan, “lomatox A”. Jlami, CHMETpUYHO TEKCTY, IPYKYETHCS 3aroJIOBOK
Honarka. JlogaTKM TOBHMHHI MaTH CHOUIBHY 3 PEIITOI0 POOOTH HACKPI3HY

HyMEpaLil0 CTOPIHOK.

4.15 'V pa3i HEOOXIJTHOCTI TEKCT J10/1aTKa MO>KHA MOJUIMTH Ha PO3JLIH,
MIIPO31UIH 1 yHKTH Y BianoBigHoOCTi A0 1. 4.7. /manpuknan, I'. 4.1.3 — myHKT
4.1.3 pomarka I/. Imroctpamii, Tabnuii, QopMynu 1 pIBHSHHS HEOOX1THO
HyMepyBaTH y Mexax KoxHoro JlogaTka /Hanpukias, pucyHok E.3. Tabmurs A.

1, b. 2 — apyra popmyna lonarka b1 T. 1. /.
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JOJATKHA
JlomaTok A

IIpumipHuii nepestik peKOMeHI0BAHUX TeM MaricCTepcbKUX pooiT

1 HaykoBi OCHOBM YyJOCKOHQJEHHA Ta PO3BUTKY MPHUHIUIIIB
arperaTyBaHHs IPYU CTBOPEHHI CUCTEM METAII000POOKHU Pi3aHHSM.

2 HaykoBi ocHOBM 1UTiDyBaHHS KPHMBOJIIHIMHMX TOBEPXOHb 3
YIPABIIHHSAM OpIEHTYBaHHS a0pa3UBHUM 1HCTPYMEHTOM.

3 IligBuieHHs €hEeKTUBHOCTI YUCTOBOI OOPOOKH Ha OCHOB1 AaHAJIITUYHOTO
MOJICJIFOBAHHSI CUJIOBOI JI1i IHCTPYMEHTY 3 3arOTOBKOIO.

4 TligBumieHHs e(EKTUBHOCTI Ta TOYHOCTI PO3MIpHOI OOpOOKM Ha
BUpi3HuX Bepcrarax 3 UIIK.

5 Po3poOka mpuHITUIIIB KOMIIOHYBAaHHS TEXHOJIOTIYHOTO OOJIaHAHHS, SKi
3a0€3MeUyI0Th ONTUMAIIbHY CTPYKTYPY TEXHOJIOTTYHOTO MPOIIECY.

6 CuHTe3 TEXHOJOTIYHUX CHCTEM JJIsl IPOAYKTHUBHOI 00pOOKHU 3yOuaThx
KOJTIC.

7 TexHojoriyHI OCHOBHM YIIPaBJIIHHS TMpoIllecaMd OOPOOKH CKJIaJIHUX
MTOBEPXOHb.

8 JlochimKeHHS TOYHOCTI (OPMOTBOPEHHS CKJIATHUX ITOBEPXOHb Ha
OararokoopauHaTHuX Bepcratax 3 UIIK.

9  KoMIiekcHI TEXHOJOTIYHI TMPOLECH MOBEPXHEBOIO ILIACTUYHOTO
nedopmyBanns (I1T1/1) Ta moridoBkm.

10 Texnomoris rizpo abpa3uBHOI OOPOOKM CHCTEMH OTBOPIB Y JETaJAX
rijipoamnaparypu.

11 TligBuiieHHS TOYHOCTI Ta €(DEKTUBHOCTI MPHU3CIINHOrO TOYIHHS Ha
BepcTaTax YIIK Ha OCHOBI €NEeKTPUYHUX SBUIIL.

12 Po3pobxka 1 1ociKeHHsI METO/IB CAMOHACTPOIOBAHHS TEXHOJIOTTYHUX

CUCTEM MpH NUTIQYBaHHI CKJIAHUX MOBEPXOHb Ha BepcTarax 3 UIIK.
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13 3a0e3mneyeHHss TOYHOCTI Ta  TEXHOJOrIYHOI  HAJIMHOCTI
aBTOMATHU30BAHOTO KOHTPOJIIO PO3MIPIB OOPOOIIOBAaHUX JETalied Ha TOKapHUX
Bepcrarax 3 UIIK.

14 HaykoBi OCHOBHM CTBOPEHHSI CHCTEM aBTOMATH30BAHOTO BU3HAYCHHS
00pOOTIOBAHOCTI METAITIB PI3aHHSM.

15 TIligBumeHHs eEeKTUBHOCTI KOHTYPHOTO NUTiI(hyBaHHS HAa BepcTaTax 3
YIIK.

16  IligBumeHHs HAIIAHOCTI POOOTH CKJIAJAIBPHUX CHCTEM JIIXOM
OIITUMI3AaIll] YaCOBUX TEXHOJIOTTUYHUX JIAHIIIOT1B.

17 TlinBuiieHHS SKOCTI TOYIHHS 3a PaXyHOK MOHITOPUHTY JMUHAMIYHOTO
CTaHy BepcTaTa.

18 [IpyHUMOM Ta OCHOBHI 3aKOHOMIPHOCTI PO3POOKH CHCTEM
J1arHOCTYBaHHSI, Ta YIPABIIHHS MPOIIECOM MEXaHIYHOT 0OPOOKH.

19 TexHomoriuHi OCHOBHU YIIPABIIHHS CHCTEMOIO Pi3aHHS IO MOPCTKOCTI
00po0IeHOT TTOBEPXHI.

20  Po3poOka aHaMITHKO-€KCIIEPUMEHTAIBHOTO METOAY pPO3PaXyHKY
ONTUMAJILHUX PEXKHUMIB TMPU TOBEPXHEBOMY IUIACTUYHOMY OOpOOIIOBaHHI

JeTajgey MalllyH.
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3pa3oK TUTYJIHLHOIO JUCTA
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Kadempa
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/migmnuc, nara/
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IBanenko Ilerpo [lerpoBuu

/mignuc, nara/
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Kosanescokuit Cepriit BagumoBuu

/mignuc, nara/
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onaroxk B
3pasok pedepary
PED®EPAT

Maricrepcreka podora: 90 c., 8 puc., 9 Tabm., 5 nomarkis, 38 mKEpel.

OO0’eKT JOCHIPKeHb: TEXHOJOTIYHI mpoiecu OOpOoOKM  CKIIaTHUX
MOBEPXOHbD JIeTale MaIlIKH.

Mera pobotu — po3poOKa CHUCTEMH MATEMaTUYHOIO MOJIEIIOBaHHS
MPOIIECiB MEXaHIYHOIL 00poOKHU CKJIATHUX MIOBEPXOHb nerajei
MalllMHOOYTyBaHHsI, 1110 3a0€3Me4YuTh MIABUIIEHHS SKOCTI Ta €()EeKTUBHOCTI
MEXaHOOOpPOOKHU BKa3aHUX IMOBEPXOHb.

Mertoau AOCHIIKEHb — TEOPETUUYHO-EKCIIEPUMEHTANIbHI. TeopeTnyHi
JOCTIPKCHHST BUKOHAHI Ha OCHOBI BIPOT1THO-CTATUCTUYHUX METOJIB, OCKIIBKH
JOCTI/DKYIOTBCSI HE JIWINE JIETePMIHOBaHI, a 1 BUMAIKOBI, TOOTO CTOXaCTHUYHI
mpolecy, sIKi  TPUTaMaHHI  TEXHOJOTITYHMM  TpoliecaM.  Po3paxyHKOBI
XapaKTepUCTUKH TIPOIECY BU3HAYEHI 3 BUKOPUCTAHHSIM 3aKOHY PO3IMOIICHHS
I[TipcoHna.

ExcnepuMmeHTanbHl  JOCHI/DKEHHS BHKOHaHI B Ja0OpaTOpHHX Ta
MPOMHUCIIOBUX YMOBAaX 3 BUKOPUCTaHHSAM METAJIOO0POOHUX BepCTaTiB Ta
METPOJIOTTYHHUX 3aC001B KOHTPOJIIO.

OO6poOka eKCIepUMEHTAIbHUX JaHUX 3/1ACHIOBAJIaCh 3a JOMOMOIOKO
perpeciiHoro aHamily, aJeKBAaTHICTh OJCpKaHOI MOJETi BHU3HA4Yaldach 3a
kputepiem dDimepa.

Y pesynbrari po3pobiieHa CECTeMa MaTEMaTUYHOTO MOJICTIOBAHHS TPHU
MEXaHI4HIi 00poOIli CKIaAHUX MOBEPXOHh HA METaJI000pOOHMX BepcTaTax, IO
SBISIETBCS HAYKOBOIO HOBH3HOIO pPOoOOTH. Po3pobiieHi maTeMaTWyHi MOJEN,
MOJIaHl y BUTJIAII HOMOTPaM, MOXYTh OyTH BUKOPUCTaHI Y BUPOOHHMYUX YMOBaX
Py BU3HAYEHH! ONTHUMAJIBHUX PEXHUMIB JUIsi OOpOOKHM CKIIAaJHUX TOBEPXOHb

pi3aHHS.
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Pe3ynbTaTu podotu BnposaxenHi y 3AT HKM3.

[IporHo3oBaHi MpPHUITYIIEHHS PO PO3BUTOK JOCHIIKEHb — pO3po0OKa
IpOrpaMHOro 3a0e3MeyeHHs] Al BUKOPUCTAHHS METOJUKU Y IPOMHUCIOBUX
YMOBax.

MATEMATHUYHA  MOJEJIb, AETEPMIHOBAHI ITPOLIECH,
CTOXACTHUYHI IIPOLIECU, PETPECIMHUI AHAJI3, AJJEKBATHICTH
[TPOLECY.

23



Homatok I'

3pa3ok opopmiIeHHS 3MiCTy

Beryn

1 Indopmariiiii JOCTIHPKEHHS KEpeNl 1 TMATeHTIB 3a TEMOK, aHali3

pEe3yIbTaTIB HASBHUX JOCIIIKEHb.

1.1  Ormsax niTepaTypHHX JDKEpen 1 TaTeHTIB 3a TEMOK, aHami3
PE3YJIbTATIB HASIBHUX JIOCIIKEHb.

1.2 OOrpyHTyBaHHSA aKTyaJIbHOCTI JOCHIKeHb, (POPMYBaHHS METH Ta
3aj1a4 poOOTH.

2 Onuc BUKOPUCTAHUX JKEPEI JOCTIIKEHb.

2.1 Bubip excnepuMEHTAIbHUX Ta TEOPETHYHUX METOIIB JIOCIHiKEHb
3T1HO 3 IOCTaBJICHUMU 3aJ]a4aMHu.

2.2.  Po3poOka  METOOWK  JOCHIDKEHb, OMUC  BHUKOPUCTAHOTO
EKCIIEPUMEHTAILHOTO 00JIaIHAHHSI, aHAJ13 TOXUOOK EKCIIEPUMEHTIB.

3 Po3poOka mareMaTHyHUX MoOJEJEH TMpPOIECiB 1 CHUCTEM, IO
JOCIIJIKYIOTBCS] Y paMKaxX poOOTH.

3.1 ®opMyBaHHS 3aJa4yl MAaTeMaTUYHOIO MOJIETIOBAHHS, BU3HAYCHHS
BUXOJIIB MOJENIel, OOIpYHTYBaHHS MPUIYIIEHb, PO3POOKAa PO3PAXYHKOBHX
CUCTEM 1 ojepxaHHs 0a30BOi CYKYHMHOCTI piBHSIHb (0a30BOiI MaTeMaTHYHOI
MOJE1).

3.2 Po3poOka aiaroputMy 1 METOAWKHA TIPOBEICHHS MAaTEMaTHIHOTO
MO/JICIOBaHHSI, IPOTPAMKH 3a0€311EeUEeHHSI.

3.3 IlepeBipka aJeKBAaTHOCTI MAaTeMaTHYHOI MOJEIi, IPOBEIACHHS
KOMIUIEKCY PO3pPaxyHKIB (YMCETBHOTO EKCIIEPUMEHTY) 3TIIHO 3 MPUHHATUM
TIJTAaHOM.

4 Pe3ynbTaTu TEOPETHUUHUX Ta EKCIIEPUMEHTAIBHUX JOCIIIKEHb.

4.1 AHaJl3 pe3yNbTaTiB TEOPETUYHUX Ta EKCIEpPUMEHTATIbHUX

JIOCJIIPKEHD Ta CUCTEM.
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4.2 Opep>xaHHs Ta OOTPYHTYBaHHSI HOBUX HAYKOBO-TEXHIYHUX MOJOKEHb
po0oTH, iX aHali3 3 TOYKH 30py JAOCTOBIPHOCTI, HAyKOBOI Ta MPAKTHYHOL
LIHHOCTI.

5 IlpakTuyHe BUKOPUCTAHHS OJIEP>KaHUX PE3YJIbTATIB.

5.1 Po3pobOka TexHIYHOI CHCTEMH, BOHA peajli3ye Ojepx» aHi HayKOBi
pe3yabTaTH.

5.2 JlochimpkeHHST PO3pOOJICHOI TEXHIYHOT CHCTEMH Ta aHami3 il
XapaKTePUCTUKH.

BHCHOBKU I PEKOMEHJIAIIIIL.

Jlitepatypa.

Jonatku (nepepaxyBatu).
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