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OPT'AHI3ALIA BUITYCKHOI ATECTALIL CTYJIEHTIB.
3AT'AJIBHI BIJOMOCTI

BumyckHa aTecrarlisi CTyJIeHTIB — II€é BCTAaHOBJIEHHS BiAITOBITHOCTI
3aCBOEHUX 3700yBauaMH BUIIOI OCBITH PiBHA Ta OOCSTY 3HaHb, YMiHb,
IHIIMX KOMIIETEHTHOCTEH BMMOTraM CTaHIapTiB BHIIOI OCBITH. Bumyckna
aTecTarliss 3AIHCHIOEThCSA ek3aMeHamianMu  Kowmicismu (EK) micns
3aBEpIICHHS TEOPETHYHOTO Ta MPAKTHYHOTO HABYAHHS 3a BiIIOBIIHUM
piBaem Bumoi ocitu (PBO). Bumyckna arecrauis CTyIEHTIB BHILOTO
HAaBYAJBHOTO 3aKJaxy 3aBEPIIYETHCS BUIAUCIO IHMIUIOMA BCTAHOBJIEHOTO
3pa3ka. 3aragbHe KEpIBHHIITBO OpPTaHIi3alli€l0 BHUITYCKHOI aTecTarii
CTYJICHTIB YHIBEPCHTETY 3JIWCHIOE PEKTOp 3TiAHO i3 3aKOoHOM YKpaiHu
«[Ipo Bumy OCBiTY» Ta HOPMaTHBHMMH JOKyMeHTamMH MiHicTepcTBa
ocBiTh 1 Haykum Ykpainm (MOH) HopmaruBHo-ipaBoBa 0a3za |
MinictepcTBo ocBiTH 1 Hayku https://mon.gov.ua » normativno-pravova-
baza. Bin craBuTh 3aBHaHHS MIOJ0 3a0€3MEYEHHS SKOCTI BHITYCKHOI
arecramii, BHJa€ HaKa3W, SKi PErNIAMEHTYIOTh OpTraHi3amifo poOOTH
peKToparty, AeKaHaTiB IHCTUTYTIB/ (haKyIbTETIB, BUITYCKOBHX Kadeap o0
BUIYCKHOI arecTamii CTyIEHTIB, 3/[iHCHIOE KOHTPOJIb 33 IX BHUKOHAHHAM
gyepe3 MepIIoro MpopeKTopa, MPOPEeKTOpa 3 HAyKOBO-TIEAArorivHOi poOOTH
(HaBYATBHO-BUXOBHUI HampsM) 1 MIAMOPSIKOBaHI HUM CTPYKTYpHIi
MiIpO3MiNKM  yHIBepCUTETY  (HaBYaJbHO-OpraHi3alliiHe  yIpaBIiHHS,
HABYAJILHO-METOJIMYHE YINPABIIHHSA, BIAALIM JieNapTaMeHTy HaBdajIbHO-
BUXOBHOI pOOOTH TOIO), TUPEKTOPIB 1HCTUTYTIB / JeKaHIB (aKyJbTETiB,
Oprasizye peryJispH¢ OOTOBOPEHHsI CTaHy IiJArOTOBKH Ta IPOBEICHHS
BUITYCKHO{ aTecTallii CTyZICHTIB Ta il pe3ynbTaTiB Ha 3acijanHi BueHoi paau
yHiBepcuteTy. B iHCTHTYTI/ Ha (akynmpTeTi 3a OpraHizamiro Ta SKiCTh
BUITYCKHOI aTecTamii BiMOBiIae AUPEKTOP IHCTUTYTY/ NeKaH (aKylIbTeTy.
BiH 3nilicHIOE KepiBHUITBO Ta KOHTPOJb 3 NHTaHb MiATOTOBKH Ta
NPOBEICHHS BUITYCKHOI aTeCcTallil CTYAEHTIB 4epe3 CBOIX 3aCTyNHHKIB (3
HaBYAIBbHO-METOIMYHOI Ta HaBYaJbHO-BUXOBHOI pOOOTH), NEKaHiB Ta
3aBilyBauiB  BHITyCKOBUX  kadenp. Ha  BumyckoBili  xadenpi
BIJINIOBIIAJIbHICTG 3@ Opradi3aifif0 i1 sSKiCTh MIATOTOBKH Ta IMPOBEICHHS
BUIyCKHOi aTecramii cCTyJeHTIB Hece 3aBigyBau Kkadeapu. Bin
Oe3nocepelHbO  3/IIMCHIOE KEPIBHUITBO 1 KOHTPOJbL IIATOTOBKH Ta
MPOBEJCHHS  BUIYCKHOI  artecramii  cTyaeHTiB. Jljis  BHUpIlICHHS
OpraHizalifHUX THMTaHb TNPU3HAYAETHCS BiANOBIHAIBHUH 31 CKIagy
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HAyKOBO-TIEJIAaTOTIYHUX mpaliBHUKIB Kadeapu. CTpokd MpoBeaSHHS
BUITyCKHOI arecTarii BH3HAYAIOTHCS BIANOBINHUMH HaBYAIbHUMHU Ta
po0oYMMH HaBYANBHUMHK IUIaHaMU. BUIycKHa aTecTamisi CTyIEHTIB
NPOBOAMUTECS Y (OpMi BUIIYCKHOTO eK3aMeHy (-HiB) abo/Ta 3axucTy
kBamigikamiiftaoi pobotu. dopma mMpOBENEHHS BHITYCKHOI arecTarii
CTYACHTIB Bu3HaudaeTrbcs CTaHIApTOM BHIIOI OCBITM Ta HAaBYaJIbHUM
TUTAaHOM BiANOBiAHOI crneuianbHocTi. KBamidikamiiini poOoTH CTyIeHTIB
MiUIATAI0OTh TEpeBipIi Ha akameMiuHuid Toiariat. Ilopsmok 3mificHEHHS
3aX0iB 3 TEPEBIPKM Ha aKaJACMIYHHMHA IUIariat KBamidikalliiHUX pooiT
BU3HAuaeThesl [looskeHHAM Mpo cucTeMy 3amo0iraHHs —IUiariaty B
aKkaJeMIYHUX TEKCTax NpaliBHUKIB Ta 37100yBavyiB BHIIOi OCBITH
HY «3anopi3pka momitexnikay. Y BUNAIKY, SKIIO0 OCBITHBOIO MPOTPaMOI0
Ta HaBYAJIbHUM IUIAHOM CIICLIAILHOCTI mepeadaueHi oOuaBI  popmu
BUIYCKHOI aTecTalii, 3aXucTy KBamiikaliiiHoi poOOTH mepenye (-10Tb)
BUITyCKHHUI eKk3aMeH (-Hu). BUITyCKHI ek3aMeHH MOXYTh MPOBOAUTHCH 200
32 OKpEeMHUMH HaBYAIbHHMHU JUCHHIUIIHAMH [HKITY TmpodeciifHol
MiJrOTOBKH, a00 SIK OJIMH KOMILIEKCHUH BHITyCKHUH €K3aMEH i3 JEKLIBKOX
HaBYAJbHUX IHUCIMIUIIH HaBYaIbHOrO TIUIaHy. llepermik HaBYambHHX
JWCIUIUTIH, [I0 BHHOCSTHCS Ha BHUITYCKHY aTeCTallifo, BU3HAYAIOTHCS
BIJIIOBI/IHUMHU CTaHIAPTaMU BHUIIOi OCBITH Ta HaBYAJIbHUMH ILIaHAMU
CHelianbHOCTEH.



13ABJIAHHSI TA META BUKOHAHHSI
KBAJII®IKAIIMHOI POBOTH
(IMIIJIOMHOTI'O ITIPOEKTY) BAKAJIABPA

1.1. 3aBaanHs Ta BUAM KBagidikaniiitHux pooit

[TizroroBnenHs KBamidikaliifHUX pOOIT € 3aBepIIATLHOI0 CTaIiel0
HABYAaHHA CTYICHTIB B YHIBEPCHTETI, TOJJOBHOIO METOO SKOi € OBOJOMIHHS
METOJIOJIOTIEI0 TBOPUYOTO BUPIMIEHHS (PO3B’S3aHHS) CydacHUX NpobiIemM
(3aBmaHp) HaykoBOro a0o (Ta) NPHKIAIHOTO XapakTepy Ha OCHOBI
OTPUMAaHMX 3HaHb Ta MPOECiHINX YMiHb BiIIOBITHO O BUMOT CTaHAapTiB
BuUIOi ocBiTH. OCHOBHI 3aBIAHHS:

— CHCTeMaTH3allisl, 3aKPIMJICHHS 1 PO3IINUPEHHS TEOPETUYHUX 3HAHB,
OTpHMaHUX Yy IMpoleci HaBYaHHS 3a MPOrpamMol0 MiATOTOBKHM (haxiBIs
neBHOro piBHs Buioi ocitu (PBO), Ta iX mpakTHYHE BUKOPUCTAHHS TPU
BUpIIIEHHI KOHKPETHUX IH)XKCHEPHUX, HAYKOBHUX, EKOHOMIKO-COIliaIbHUX 1
BUPOOHWYMX MUTaHb Y MEBHiH rary3i npodeciiftHoi OisbHOCTI,

— PO3BUTOK JOCBiy CaMOCTIHHOiI POOOTH, OBOJOIIHHS METOTUKOIO
JOCTIDKEHb Ta EKCIIePUMEHTYBaHHS, (I3UIHOTO abo MaTeMaTHYHOTO
MOJICITIOBAHHSI, BHKOPHCTaHHS CyYaCHHMX iH(GOpPMALiHHUX TEXHOJOTIH Yy
mpolieci  po3B’si3aHHS  3aBJaHb, sKI mependadeHi  3aBJaHHIM — Ha
kBati(ikamiitHy poOoTy;

— BU3HAYCHHSA BIAMOBIIHOCTI pIBHA MIATOTOBKUA CTYJACHTa-
BUITyCKHMKA BHUMoOram BijmnoBigHoro CraHmapTy BHIINOI OCBITH, WOroO
TOTOBHOCTI Ta CIIPOMOYKHOCTI IO CaMOCTiHOT poOOTH B YMOBaX pPHHKOBOI
SKOHOMIKH, Cy4YacHOTO BHpPOOHHIITBA, NpOTrpecy HayKH, TEXHIKH Ta
KYJBTYpH.

Kpamidikamiitna po00oTa TIEBHOTO piBHA BUIIOI OCBITH — Iie 3acid
JIarHOCTUKH CTYNEHsI C(OPMOBAHOCTI KOMIIETEHTHOCTEH 100 BUPIIICHHS
TUIIOBMX 3aBJlaHb MisIBHOCTI 3TIHO 3 BUMOTaMH CTaHIApTIB BUIIOI OCBITH.
Ha migcraBi myOmiyHOro 3axucty KBamiikamiiHOI POOOTH pillIEHHIM
eK3aMeHaliiHOiI KOMICii CTyAE€HTY- BUIYCKHUKY HAIa€ThCS AWUIUIOM TIPO
3100y TTS BHIIOT OCBITH Ta IPUCBOEHHS BIAIOBIIHOT KBasi(hiKarrii.

Jumnomuwnii npoekt (1) — Bux kBamidikamiinoi podoTr 3100yBaya
CTYNEeHS BHILOI OCBITH «OakalaBp», NpPU3HAUYEHHH A1 00’ €KTHBHOIO
KOHTPOJIIO CTYINEHs c(OPMOBAHOCTI yMiHb BHUPILIyBaTW THUIIOBI 3aBJaHHS



TSTBHOCTI, SIKi BiZHECEHI IO 1HKEHEePHHUX (IIPOEKTHO-KOHCTPYKTOPCHKHUX,
TEXHOJIOTIYHUX Ta EKCIUTyaTaI[ifHIX ) BUPOOHNIHNX (PYHKITIH.

JIMTUTOMHMIT TIPOEKT € 3aBEPIICHOK 1HXKEHEPHOK PO3POOKOI0
00’€KTa TPOEKTYBaHHS (CHUCTEMH, MPUCTPOIO, TEXHOJIOTIYHOTO IPOILECY,
KOMIT'IOTEpHOI TporpaMH TOIIO) 1 Tepembadae CHHTE3 00 €KTa
MPOEKTYBAHHA, SIKUH BIJAIMOBiae BUMOTaM 3aBIaHHS Ha JIUTUIOMHHMA
MPOEKT; 13 JOKIAJHOK PO3POOKOI0 TEBHOI (DYHKIIIOHAIBHOI YaCTHHH
(ememeHTa, By37a, IMACHCTEMH, TEXHOJOTIYHOI oOmepamii Tomoo) 3
ypaxyBaHHSM Cy4YacCHOTO PiBHS PO3BHUTKY BINNOBIIHOI raiy3i, TOCSTHEHBb
HAyKH 1 TEXHIKM, CKOHOMIYHMX, CKOJIOTIYHMUX, eKCIUTyaTaliiHuX 1
€pProHOMIYHHX BUMOT, a TAKOK BUMOT OXOPOHH Tpalli.

Ockinpkn mutuioMHI  (KBamidikariiiHi) poOOTH SBISIOTH COOOIO
CaMOCTIliHY TBOpYY POOOTY CTYJAEHTA, TO IPH PO3POOII MPOEKTIB CTYACHTH
HaOyBarOTh HABMYKMA CAMOCTIHHOTO BHUPINICHHS I1H)KCHEPHHMX 3ajad,
HABYAIOTHCSI OOTPYHTOBYBATH MPHUUHATI pimeHHsI. B po0oTi BOHH MOBHHHI
BioOpakaTH HOBITHI JOCSATHEHHS BITYM3HSHOI Ta 3aKOPJOHHOI HAYKH 1
TEXHIKW, THUTAaHHS TOMAIBIIOr0 TEXHIYHOIO TMPOIECY BUPOOHHMIITBA,
BUKOPHCTOBYIOUM BHYTPIIIHI pe3epBH MiANMPUEMCTBA, KOMIUIEKCHOT
MexaHi3amii Ta aBTOMaru3amii BHPOOHWYMX TIPOIECiB, IHUTAHHS
IUTAHYBaHHS, TOKPALICHHsS OpraHi3allii mpaili, 3HWKCHHS CO0IBapTOCTI
MPOJYKIIii, TTOKPAIICHHsS YMOB OE3MEeKH Ta OXOPOHH Ipalli, MPOMHUCIOBOT
ecretuku [1].

Kpamidikamiiini  poboTH MOXyTh OyTH KiacHdikoBaHi: 3a
MPaKTUYHOKO CIIPSIMOBAHICTIO:

— akaneMmiunmii (HaBuaneHuil) JI1 (IP) — nepenbavae po3B’si3aHHS
CTYJIEHTOM HaBYAILHUX 3aBJiaHb, PIMIEHHS SKUX TOTpeOye BiJl HHOTO
MEBHUX KOMIETEHTHOCTEH, 3HaHb Ta mNpodeciiHMX yMiHb 3TiTHO 3
OCBITHBOO TIporpamoro (axisiyt nanoro PBO;

— peansaunit 11 (JIP) — Takwuii, mo BignoBinae xo4ya 6 OfHIN 3 TaKUX
YMOB):

a) tema JII1 (/IP) moB’s3aHa 3 KOHKPETHOI HAYKOBO-IOCIIiIHOIO
poboToro kadenpu a00 BUKOHAHA HA 3aMOBJICHHS 1 B iHTepecax 30BHIITHIX
opranizaniii (ycTaHoB, MiANPHUEMCTB, HAYKOBO-AOCHIJHUX 1HCTHTYTIB
TOILO), MiATBEP/UKCHHSM 4YOr0 € HAasSBHICTh BIAMOBIAHO OGOPMIIEHOTO
TEXHIYHOTO 3aBJIaHHS Ha TUILTOMHHMIA TTPoeKT ([IP);

0) pesymbraTH poOOTH JOBEIEHI J0 CTaHy, IO JO3BOJISE
BUKOPUCTOBYBaTH iX JIJISi BIPOBAJKCHHS B HAayKy, TEXHIKY, TE€XHOJIOTIi,
cy4yacHe BUpPOOHHUITBO. [1liITBEpIIKEHHSAM [ILOTO € HAsBHICTH a00 aKTy Mpo



BIIPOBAPKCHHS PE3YJIbTATIB, MIAMACAHOTO WIEHAMHU ITOBHOBAXXHOI KOMICIT 1
3aBIPEHOTO TI€YATKOK MIANPHUEMCTBA (OpraHizarmii, HayKOBO-IOCIIIHI
IHCTUTYTH TOIIO), a00 3amUTy HiANPHEMCTBAa Ha Hepeaady (Ha MmicTaBi
aKTy Ipo Nepeaady) MaTepiaiB poOoTy;

B) 3a MarepiazaMu poOOTH aBTOPOM OTPHMaHI MATEHTH (3asgBKU HA
MaTeHT, MPUHHATI [0 PO3TISAY), OMyOJiKOBaHI CTAaTTi, OTPUMaHi 3pa3Ku
MmatepiaiiB (BUpoOiB), BUTOTOBJIEHI Ail0Yi MaKkeTH 00IaJHAHHS TOILO.

3a 3MIiCTOM Ta Tary3eBOI0 MPUHAJIEKHICTIO KBamidikamiitHi podotn
MOXYTh OyTH:

— KOHCTPYKTOPCBKi — Mepe0adaroT KOHCTPYIOBAHHS Ta PO3PaXyHOK
HOBHMX TEXHIYHHUX NPUCTPOIB Ta CUCTEM ab0 MOJCPHI3aIlil0 ICHYIYHX 3
METOIO ITOKPALICHHS 1X XapaKTEePUCTHK;

— TEXHOJIOTiYHI — mependavaroTb Po3poOKy HOBUX BHPOOHHIITB,
TEXHOJIOTIYHUX MPOIECIB, PEKOHCTPYKINID a00 TEXHIYHE IMEPEeOCHAIECHHS
ICHYFOUHX ITiIITPUEMCTB, BIIPOBAKEHHS TEXHOJIOTIYHUX MPOIIECIB TOIIIO;

— IHKEHEepHO-EKOHOMIUHI — Tiepen0avaloTh Po3pOoOKYy EKOHOMIYHO
e()eKTUBHUX BUPOOHMIITB, MPOLIECIB, CUCTEM Ta 3aXOJIiB 100 YIPABIIHHSI
SKICTIO MIPOTYKIIil, YIIPaBIiHHS MPOEKTAMH TOIIIO;

— COIIaTbHO-€KOHOMIYHI — TependavdaroTh aHaji3 CoOIiaJbHO-
E€KOHOMIYHHX MPOLECIB, PO3pOOKY HAYKOBO OOTPYHTOBAHHX PEKOMEH/AIIiH,
CIpsSIMOBaHUX Ha iX cTa0imi3allito, rapMOHI3aIlilo Ta IUISXH PO3BUTKY.

3a XxapaKTepoM BUKOHAHHS MOXXYTb OyTH:

— immgmBigyaneuuit JI1 ([AP) — € HalnmomwpeHIiMM BUAOM i
nepeadavae caMoCTiiHy poOOTYy CTYJCHTa HaJ TEMOK poOOTH Tif
KEpiBHULITBOM HAayKOBO-II€IarOri4yHOTO MpalliBHUKA,;

— xkommuekcamii  JI1 (JIP) — BuKOHyeThCs, KOIMM TeMa
kBasi(ikamiitHoi poOoTu 3a o0Ocsrom Ta (abo) 3MicToM mOTPedye
3aJIyueHHs TPYIU CTYJICHTIB OJHieT a00 KiJIbKOX CIEI[ialIbHOCTEH. 3aIeKHO
BiJ] TOTO, SIKI CAaM€ CTYAEHTH 3aJIy4aroTbCs 10 Takoi poOOTH, BOHU MOXXYTh
Oyt KadenpaabHUMHU, MK KadeapaTbHHUMH, MK (aKyJIbTETCBKUMU Ta
MK YHIBEPCUTETCHKUMH. Y BCiX BUIMAJKaxX BOHW IOBHHHI MAaTH JIOT19HO
3aBepIleHi Ta He MyOJibOBaHI 3a 3MICTOM YacTHHH, SKI BHKOHYIOTBHCS 3a
1HAMBIyalbHUM 3aBIAHHSM KOXXKHUM CTYAEHTOM, Ta 3arajbHy YacTHHY,
o noB’s3ye okpeMi yactuau o equaoro JIT (JIP) i BuzHauae ioro (ii)
KOMIIJIEKCHICTb.

3MicT Ta OOCST OUIUIOMHOTO MPOEKTY (AMIUIOMHOI poOOTH) Mae
3a0e3MeYNTH JIIarHOCTUKY CTYIEHs C(HOPMOBAHOCTI KOMIIETEHTHOCTEH,
BUpIIIyBaTH THUIIOBI 3aBJaHHS AISUIHOCTI 3riJHO 3 BUMOraMH CTaHIApPTiB
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BUIOI OCBITM Ta BIANOBIAATH Yacy, BHUAIJICHOMY HaBYaJIbHUM ILUIAHOM
CIEIialbHOCTI Ha pO3poOKy KBamidikamiiHoi poOOTH, BIAMOBIAHO [0
METOJIUYHUX PEKOMEHJAIid 3 BHKOHaHHS KBai(ikamiiftHOi poboTh 3a
CIICIIANIbHICTIO, BUIAHOMY 3aBIaHHIO Ha POOOTY.

1.2. Mera BUKOHAHHS KBaJidikauiiiHuX poodir

Mera BHKOHAaHHS IHMIUIOMHOTO TIPOEKTY — CHCTEMaTH3yBaTH,
3aKpIMATHA Ta POIMHUPHUTHA TEOPETUYHI 1 MPaKTHYHI 3HAHHS CTyIeHTa 31
CHeUialbHOCTI Ta BMITH 3aCTOCOBYBaTH IIi 3HAaHHS MpPH BHPILIEHHI
KOHKPETHHX HayKOBUX, TEXHIYHMX, €KOHOMIYHHUX Ta BHPOOHHMYMX 3a/ad,
SKi pO3POOISIOTECS B JUILUIOMHIW pOOOTIi; BUABUTH IiITOTOBKY CTY/ECHTIB
JUISL CaMOCTIHHOT POOOTH B yMOBax Cy4acHOTO BHPOOHHIITBA, MPOTPECY
HAaYKH{, TEXHIKH Ta KyJbTypH. J{UTUIOMHI pOOOTH MOBHHHI OYTH pealbHUMU
1 HampaBleHI Ha CTBOPEHHS EJIEKTPUYHHX Ta EJIEKTPOHHUX amaparis, a
TaKOXX EJeKTPOMEXaHIYHOro OOJaJHAHHSA EHEPrOEMHUX BHUPOOHHIITB 3
napamMeTpaMy, IO HaOIMKaIOThCS A0 TapaMmeTpiB KpalluX MHPOBUX
3pasKiB.

3 ypaxyBaHHSM BUMOT 10 Tepmioro (0akamaBpCbKOTO) piBHS, IO
BiJMOBiZae IocToMy KBanidikaliiHoMy piBHIO i mepeabadae 3A00yTTs
0c000I0 TEOPETHYHHX 3HAHb Ta MPAKTUYHUX YMiHb i HABUYOK, JOCTATHIX
JUISL  YCIIIIITHOTO BUKOHAHHA TPOQeciiiHuX OO0OB’s3KiB 32 0OpaHOIO
CrieIiaJIbHICTIO, OakanaBp npu BukoHaHHi [II1 Mae mokazaTu HacTymHi
3aralibHi Ta crieriaibHi ((paxoBi) KOMIETEHTHOCTI, 3a3HadeHi y [amy3eBomy
Cranpnapri, a came:

— 3IaTHICTh BHKOPHCTOBYBAaTH 0a30Bi 3HaHHS 3 (i3uwKH, BUIIOT
MaTeMaTHKH Ta TEOPETHYHUX OCHOB EJEKTPOTEXHIKH ISl BHUPIMICHHS
NPakTUYHUX 3a7ad B Taly3l eJNeKTPOCHEPTeTUKH, EJICKTPOTEXHIKH Ta
SJIEKTPOMEXaHIKH;

— 3IIaTHICTHh BUKOPUCTOBYBATH MPOQECiiiHi 3HAHHS 3 eNEKTPUYHHX
CHUCTEM Ta MEPEXK, CICKTPUIHOI YaCTUHY CTAHIIIH 1 MiCTAHIIH Ta TEXHIKU
BUCOKHX Hampyr JJisl BHpINIEHHS NPAaKTUYHUX 33aJad B Taiysi
€JIEKTPOCHEPTETHKH,

— 3IaTHICTh BHUKOPUCTOBYBAaTHM 3HAaHHA 3  METpOJOrii Ta
€JIEKTPUYHHUX BHMIipIOBaHb, TEOPii aBTOMAaTHYHOI'O KEPYyBaHHS, PEJICHHOTO
3axXUCTy Ta aBTOMAaru3alil eHeprocucreM JJs BUPILICHHS 3ajad
OITUMI3allii, KEpYBaHHS Ta 3aXUCTY B €JICKTPOCHEPT ETHII];
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— 3IaTHICTh BUKOPHCTOBYBAaTH 3HaHHS 3 TEOpii ENEKTPHYHHX
MallliH, arapaTiB Ta eJIEKTPONPUBOAY AJIsl BUPIIIEHHS IPAKTUYIHUX 3a]a4 B
ray3i eJeKTPOCHEPTETHKH Ta EIeKTPOMEXaHIKH;

— 3IaTHICTh IOTPUMYBATUCh B IIPOEKTAX EJIEKTPOEHEPIE€THYHOIO,
EJIEKTPOTEXHIYHOTO Ta EJNEeKTPOMEXAHIYHOTO YCTaTKyBaHHS CTaHAApTiB,
HOPM 1 TEXHIYHUX YMOB,;

— 3IaTHICTh BHKOPHCTOBYBATH CyYacHI METOOM PO3PaxyHKY,
MPOEKTYBaHHA Ta  aHajily  poOOTH  ENeKTPOCHEPreTHYHUX  Ta
€JICKTPOMEXaHITHUX CHCTEM;

— 3JaTHICT, BHU3HA4YaTH 1 3a0e3rmedyBaTd ONTHUMAlbHI  Ta
eHeproeeKkTuBHI pexXUMHU pobotu €JIeKTPOCHEPTreTUYHOTO,
€JIEKTPOTEXHIUYHOIO Ta EJIEKTPOMEXaHIYHOTO YCTaTKyBaHHS,

— 3JaTHICTh JOTPUMYBATHCh BUMOI TNPABUJI TEXHIKM OC3MeKHd Ha
HiATPUEMCTBAX  EIEKTPOCHEPTETMYHOIO  Ta  EJIEKTPOMEXaHI4HOTro
KOMIUTEKCYY0

— 3JaTHICTP JO BUBYCHHA Ta aHaNl3y HAYKOBO-TEXHIYHOI
iHpopMmalii B Taly3l  ENEKTPOCHEPreTHKH,  CIIEKTPOTCXHIKH  Ta
eIeKTPOMEXaHIKH;

— BMITH BHU3HAYaTH TPHHOUNHM 1[OOYIOBH Ta HOPMAaJbHOTO
(YHKITIOHYBaHHS EJIEMEHTIB eJEeKTPOSHEPTeTUYHNX, EJIEKTPOTEXHIYHUX
EJICKTPOMEXaHIYHUX KOMIUICKCIB Ta CUCTEM;

— BMITH BHU3HAYaTH MPHHIMIK TOOYJIOBH Ta (YHKIIOHYBaHHS
€JIEMEHTIB CHUCTEM KEpyBaHHA Ta AaBTOMATUKU €JIEKTPOCHEPreTHYHHX,
€JIEKTPOTEXHIUHHUX Ta eICKTPOMEXaHIYHUX KOMILJIEKCIB;

— BMITH 3aCTOCOBYBATH KOMII FOTE€pU30BaHi CHCTEMH
aBromatnzoBaHoro mnpoekTyBaHHs (CAD), Burorosnenns (CAM) Tta
imkeHnepHux po3paxyHkiB (CAE) mis po3paxyHKy Ta aHali3y CTaTHYHHUX Ta
JUHAMIYHAX PEXKHUMIB  EIEKTPOCHEPreTHYHUX, eNEeKTPOTEXHIYHUX 1
€JIEKTPOMEXaHIYHUX CUCTEM Ta iX EJIEMEHTIB;

— BMITH po3po0iaATH (GYHKI[IOHATBHI CXEMH IS 3IiHCHIOBAaHHS
MOHITOPHHTY PEKUMIB POOOTH 1 TEXHIYHOTO CTaHY €JIEKTPOCHEPTeTUIHHUX,
€JIEKTPOTEXHIUHHUX Ta eNIEKTPOMEXaHIYHUX CUCTEM Ta iX eJIEMEHTIB;

— BMITH aHaJi3yBaTH MOXKJIUBOCTI IIOEIHYBATH TPAIUIIHHY Ta
aNbTEPHATUBHY €HEPreTHKY Ui MiJIBUILEHHS HaIilHOCTI i e(eKTHBHOCTI
€HEPTrOCHCTEMH;

— BMITH OLIHIOBaTH HeOE3NeKW IpH BHKOHAHHI poOIT B
eJIEKTPOYCTaHOBKAX.
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2 OBCST 1 3MICT AUNJOMHHUX NMPOEKTIB
(POBIT) BAKAJIABPIB

PoGota moBuHHA cKiamaTHCs 3 TMOsCHIOBaNbHOI 3armmcku (I13) Ta
rpa¢iyHoi YAaCTMHU 1 BUKOHYBATHUCH BIATOBIAHO 0 €JUHUX BHMOT [0
o0csary poboTH, KpecieHb Ta 3micty 113.

O6csr I13 tumoBoi aummoMHOTO TPOEKTY ckiamae 50 — 70 cTopiHOK
HOSICHIOBAIBHOI 3alMCKH JI0 JUIUIOMHOTO MPOEKTY (TEKCTOBOI YaCTHHU
OUIJIOMHOI poOoTH) Ta o000B’s3k0oBHM TpadiuHuii (1TIOCTpAaTHBHUIA)
MaTepiajd He MEHIIe HiXK 4JoTHphox Jjuctax ¢opmary Al. O6esar 13 Ta
rpadiuHOi YaCTWHU KOMIDIEKCHUX AWIUIOMHHX IPOEKTIB, BUKOHAHUX Ha
peasibHI OCHOBI, YCTAHOBIIOEThCS Kademporo, ajie He Oiblle BKa3aHOI
KUTBKOCTI.

JumioMHI TIPOEKTH HEOOXIAHO OQOPMITIOBATH 3TiTHO 3 BUMOTaMH
BIJIOBIIHAX TaJly3¢BUX CTAHIAPTIB JO IMPOEKTHO-KOHCTPYKTOPCHKOI Ta
HPOEKTHO-TEXHOJIOTIYHOT JoKyMeHTamii. JumimomHi mpoextn (poGoTH)
opopmmoroThes  BiamoBigao go JACTY 3008-2015 «ladopmarmis Ta
nmokyMmeHTaris. 3Bith y cdepi Hayku 1 TexHiku. CTpyKTypa Ta IMpaBmia
odopmmroBantsny [57]. TlosicHIOBaJIbHA 3alKMCKa 0 JUIUIOMHOTO TPOEKTY
(TexcToBa YacTWHA AWMIUIOMHOI poOOTH) Ma€ y CTUCHIA Ta WiTKii Qopmi
PO3KpHBATH TBOPYUH 3aIyM MPOEKTY (poOOTH), MICTUTH aHAJI3 Cy4acHOTO
CTaHy mpoOJeMH, METOMAIB BUPINICHHS 3aBlaHb NPOEKTY (poOOoTH),
OOIpyHTYBaHHS iX ONTUMAaJIBLHOCTI, METOJMKH Ta Pe3yJbTaTH PO3PaxXyHKIB,
MICTUTH HEOOXifHi umocTpamii, ecki3u, Tpadiku, miarpamu, TaOIUII,
CXEMH, PHCYHKM Ta iH. B Hill MaioTe OyTH BiICyTHI 3arajbHOBIJIOMI
TIOJIOXKCHHS, 3aiiBl ONMWCH, BUBEACHHS CKIAAHHUX (QopMmyn Tomo. Tekcr
CKJIQ/IA€THCS B IPYKOBAaHOMY BHIUIAI Ha apkymax ¢opmary A4 mpuprom
Times New Roman 14 myHkTiB, MixkpsiikoBuit iHTepBai 1,5 Lines.

3MICT JMITIOMHOTO TIPOEKTY TOBUHEH Tmepefadadatu po3pooKy
MPOEKTHUX PIlIEHb Yy BUTISAI BiANOBIIHUX OOTPYHTYBaHb, PO3PaxXyHKIB,
AKi pa3oM 3 TpadiuyHOIO YACTHHOIO NOBWHHI BiZOOpakaTHM KOMIUIEKC
MPOEKTHUX PIIICHbB, 110 BiAMOBIIaIOTh 3a/1a4aM, sIKi IOCTaBJICHI B 3aB/laHHI
Ha BUKOHAHHS po0O0TH. 3aranbHi BuMoru 10 [13: giTka moOyaoBa, Joriyaa
MOCJIIIOBHICTh BUKJIAJICHOTO MaTepiany, KOPOTKe i TouHe (OopMyITIOBaHHS,
KOHKpETHEe BHUKJIAJCHHS pE3yJbTaTiB poOOTH, J[JOKa3 BHUBOJIB Ta
O00IpYHTOBaHICTh PEKOMEH/IAIIIH.
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3 OPTAHI3ANIA TA KEPIBHUIOTBO JUIIJIOMHHUM
NPOEKTOM (POBOTOIO)

3.1. Oprani3aiis BUKOHaHHA KBajdidikaniiinux poodit

OpranizanifHo Tpolec BHUKOHaHHS  KBanmiikamiiHUX — poOiT
CKJIaJa€ThCsl 3 HACTYIHUX €TalliB:

— MIATOTOBYOTO, KWW MOYWHAETHCA 3 BHOOpPY cTynentoMm temu [II1
Ta OTPUMAaHHS IHJUBIAYaJIbHOTO 3aBJaHHS BiJ KepiBHUKA (HAYKOBOTO
KepiBHMKA) IMOJO THTaHb, sKIi HEOOXiTHO BHPINIATH TiJ dac
MePeANITIOMHO] MTPAKTHKH 32 OOPaHOI0 TEMOIO (03HAHOMIICHHS 31 CTAHOM
npoOsieMu, 30upaHHA (AKTUYHMX MaTrepialliB, MPOBEICHHS HEOOXITHUX
CIIOCTEpEKEHb, EKCIEPUMEHTIB, JOCITIHKEHb TOIIO), BKJIIOYAE OCBOEHHS
IOpOrpaMu MEpeAJUINIOMHOI NMPaKTHKU 1 3aBEpUIYEThCS CKIAJaHHAM Ta
3aXHMCTOM 3BiTY IO ii IPOXOIKEHHS;

— OCHOBHOTO, SIKM TIOYHHAETHCS OApa3y Micis 3axXUCTy 3BITY MPO
NPAaKTUKYy Ta 3aBEpIIYEThCS OPIEHTOBHO 3a JBa TWXKHI [0 3aXUCTY
kBariikamiiftauX poOiT Ha 3acimanHi EK. Ha nmpomy erari kBamidikariiina
pobota Mae OyTH TOBHICTIO BHMKOHAaHOK, NEPEBIPEHOI0 KEPiBHUKOM
(HaAyKOBUM KEPiBHHKOM) Ta KOHCYJIbTAaHTAMU;

— 3aKJIIOYHOrO, SIKMH BKJIIOYA€ OTPUMAHHS BIATYKY KEpiBHHKa Ta
peuensii. Bukonani xkBamigikamiiini poboTH 3 BIATYKOM KepiBHUKA
(HayKOBOTO KepiBHHKA) MOAAIOTHCS CTYJICHTaMHU Ha BUITYCKOBY Kadeapy He
Mi3HIIe HiXK OJJHOTO THXHS 10 nHA 3axucty y EK. 3aBigyBau xadenpu 3a
pe3ysibTaTaMH CIIBOECIIM 31 CTYJACHTOM Ta O3HAHOMJICHHSM 3 ITOJaHUMU
MarepiallaMH MpUMae pilIeHHs IOJI0 JOMYCKY 0 3aXHCTy Ta CTaBUTH
Bi3y Ha THTYIbHIN CTOpIHII KBali(hikamiiiHOT poOoTH. PitieHHs 3aBigyBaya
kadenpu oQOpPMITIOETHCS BIAOBITHUM TPOTOKOJIIOM 3aciaHHs Kadeapu.
Taxox pimeHasM pagu ET® npu3Ha4aroThCsi KOHCYIBTAHTH:

—3 TUTaHb, SKI BIAHOCATBCA [0 KOMIETEHIii Kadeap, 1o
BUKJIQJAIOTh HABYajJbHI JUCLUMIUIIHM LMKy 3arajbHoi MiArOTOBKH
HaBYAJIBHOTO TUIaHy (HAIPHKIIAJI, iHO3eMHOT MOBH);

— TEXHIKO-€KOHOMIYHOTO OOTPYHTYBaHHsI TMPUUHATHX PIllIeHb Ta
PO3paxyHKiB €KOHOMIYHOTO €(eKTy;

— TUTaHb EKOJIOTii, OEe3MeKH >KUTTEMISIIBHOCTI Ta OXOPOHH Ipari
TOIIIO.
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Crnucok KOHCYNBTaHTIB 32 TOJAHHAM BHITYyCKOBOi Kadeapu
3aTBEP/IKYETBCS  PO3IOPS/DKEHHAM — JAUPEKTOpa  IHCTUTYTy/  JeKaHa
¢akynbrery. Skmo pimeHHs kadeapu MO0 NPU3HAYCHHST KOHCYJIbTAHTIB
3 MEBHUX MUTAaHb € 00OB’SI3KOBUM JIS BCiX CTYACHTIB, TO L€ 3a3HAYAETHCS
B po0OOYOMYy HaBYAIFHOMY IUIaHI BIAMOBIAHOT CHEIiaJBbHOCTI, e
BKA3y€ThCs KOHKPETHHH dYac, BiIBEICHHWH KOHCYJIbTAaHTAM Ha OJHOTO
CTyZACHTa, Ta Kadenapa, sKa BUAISE BUKIAAAYIB AJIs1 KOHCYIbTyBaHHs. Yac,
BiJIBeZICHNI Ha KEPIBHUITBO OJHHUM CTYAEHTOM, HOTO KOHCYJIbTYBAaHHS,
peLeH3yBaHHS pOoOOTH, 3aXUCTy poOOTH BU3HA4at0Thes «[lomokeHHAM Tpo
TUTAHYBaHHS Ta OOJIIK TIEJAaroriYHOTO HABaHTAKCHHS BHUKIIAJIAYiB
YHIBEPCHUTETY.

3.2 BuMoOru 1o TeM JMIUVIOMHHX MPOEKTIB (pooiT)

Haspa Temm moBuHHa OyTH, 32 MOXXIIUBOCTi, KOPOTKOIO, YiTKO i
KOHKPETHO BiJoOpakaTH METy Ta OCHOBHHW 3MicT poOoTH 1 Oytn
OJTHAKOBOIO B HaKa3i peKTopa MpO 3aKpilUIeHHS TeM 1 KEpiBHUKIB 3a
CTyJeHTaMH, 3aBJIaHHI Ha KBamidikamiiHy poOOTy, THTYJIEHOMY apKyIii,
KpecneHnkax, gokymeHtax EK ta B momatky mo mumuoma. Sk mpasuiio,
BOHA TIOBMHHA TOYMHATHCS 3 HA3BU 3araJlbHOTO 00 €KTa IMPOEKTYBaHHS
(cucteMu, mporiecy), a 3aKiHUyBaTHCS HAa3BOK HOTO CKIIQA0BOI (By3Ia,
€JIeMeHTa, TEXHOJIOTIYHOI omeparlii), sKa JOKJIAAHO pPO3pOOIIETC 1
po3paxoByeTbcs y cnemianbHid  vactuni I (JIP). Hasea Temu
KOMIUIEKCHOT KBamiikariifHoi poOOTH CKIAJaeThCS 3 HA3BH 3aralibHOT
YAaCTUHH 1, 4epe3 KPaIKy, 3 Ha3BU KOHKPETHOT YaCTHHH, AKY BiATOBIAHO 110
1HMBIyalbHOTO 3aBJaHHA po3po0Ise KoXHUE crymeHT. HeoOximHo, 3a
MOJJIMBOCTI, YHUKATH MOYATKy (POPMYIIOBaHHS HAa3BH TEMH TUILNIOMHOI'O
npoekTy 3i ciiB «Po3podka...», «IIpoekT...», «IIpoekTyBaHHs...» TOMY, IO
came 1ie repeabadae X BU3HA4YeHHs. Y Ha3Bi kBauidikamiiiHol podortu, sika
3a3Hava€Thbcs y ONAHKYy 3aBJaHHs, Haka3di Mpo 3aKpIiMJICHHS TEMH,
npotokoni EK, 3amikoBili KHUXKII CTy/IeHTa Ta B JIOJATKy JI0 JWIUIOMA HE
JO3BOJIIETHCSI  BUKOPUCTOBYBAaTH  CKOpoueHHs (abpeBiaTypH), KpiMm
3arajJIbHONPUMHSTHX.

Temaruka numioMHEX TPoekTiB (/IP) moBuHHA OyTH akTyaipHOIO,
BIJMOBiAaTH BUMOraM KBajiikaumiiiHOI XapakTepUCTUKU OakajaBpa 3
eJIEKTPOMEXaHIKK, BIIMOBIJATH CYyYacCHOMY CTaHy Ta MepCIeKTHBaM
PO3BHUTKY HAYKH 1 TEXHIKH, BpaXOBYBaTH peajibHi 3alTUTH BUPOOHUIITBA.



15

Hummomnai  mpoektrn  (poOoTHM) 3a TeMaMH TOBHHHI  OyTH
IPONOBXEHHSIM, PO3IIUPEHHSIM Ta MOMIMOJIEHHSM KypPCOBHX IIPOEKTIB Ta
KypCOBHX pOOIT, M0 BHUKOHYBalHMCA CTYICHTAMH BIIPOAOBX BCHOTO
nepionly HaBuaHHA. TeMH JAWIUIOMHHAX TPO€EKTIB IMOBUHHI  OyTH
IHAVBIAyalbHIMH Ta Y3TO/DKEHMMH 3 1HTepecaMu Ta 3IiI0HOCTIMHU
CTyJeHTIB 0e3 3HIKKH 3arajJbHUX BHMOT IO SKOCTI pobit. CrymeHTam
HAJA€ThCS MPaBO BUOOPY TEMHU MPOEKTY (POOOTH) 32 YMOBH JOIIIBHOCTI
PO3pOOKH 00’ €KTY, IO MPOTIOHYETHCSI.

O0’€eKTOM IUILIOMHOTO MPOEKTY MYCHTh OyTH OOpaHWi MOCTaTHBO
CKJIaJHUN eNeKTPOTeXHIYHUH mNpHCTpii abo amapar (BHCOKOBOJIbTHHM
TpaHcopMaTrop cTpyMy ab0 HAIpyrH, Cepis HU3BKOBOJIBTHUX araparis,
KOMIUIEKTHAH  pPO3MOJUIBHUN  TPHUCTPiH, TEPEeMUKAIOUUN  MPHUCTPiit
CHJIOBOTO TpaHc(opMaTopa, HamiBIPOBITHUKOBHN MEPETBOPIOBAY TOIIO).
Ilpu BuOOpi TEM [UIUIOMHHX MPOEKTIB HE JIOMYCKAIOTHCS MOBHI
NIOBTOPCHHST TEMaTHKH 3 pOKYy B pik. TeMH IUINIOMHUX HPOEKTIB
BU3HAUYAIOThCS Kadenpor, 1o Bumyckae. Jleski NpUKIagd TEMaTHKU
EAHH HaBeneni y nomatky A.

3akpiluleHHsT 3a CTYyIEHTOM TEMHM JAWIUIOMHOTO IIPOEKTY 3a
MIpeNICTaBIeHHM Kadeapu oQOpPMITIOETHCS HAKa30M IO YHIBEPCHUTETY He
Mi3HIIIE, HDK 32 MICSIb IO MOYaTKy MepelIuIuioMHol mpakTuku. Haszpa
temu JI1 (JIP) moBunHa OyTH chopmyiboBaHa B YCiX JOKyMEHTax 0e3
CIIOTBOpEHHs (B Haka3li IO YHIBEpCUTETy, 3aBlaHHI CTYAEHTy, Ha
TUTYJIbHIN CTOPIHIII 1 T. 1.). OCHOBHUMH TeMaMH JUILUIOMHOTO TPOEKTY, 5K
3a3HAYCHO BHWIIE, MOBHUHHI OYyTH TEMH, II0 BiIOOPaXKalOTh MEPEIOBI
KOHCTPYKTOPCHKO-TEXHOJIOTIYHI pIllIeHHsS, HOBITHI PO3pOOKH B Tamy3i
eneKkTpoamaparodyayBanHs i T. 1. Hamepenmomui BuXomy cTyneHTIB-
JUILUIOMHUKIB Ha TEPeJJUINIOMHY TMPAaKTHKY BIAMOBIIHO 10 Tpadiky
HABYAJILHOTO Tpolecy (OPIEHTOBHO Y JIIOTOMY MICSIl), 3a THOJaHHIM
kadeapu, IO BWIIyCKAaE, HAKa30M PEKTOpa IO  YHIBEpCHUTETY
NPU3HAYAIOTECS KEPIBHUKU JUIUIOMHUX TIPOEKTIB 13 4YHCIa HaWOUIbII
KBaTiiKOBaHUX BUKJIAJAa4iB Ta HAYKOBHX CITiBpOOITHHKIB Kadenpu, a
TAaKOX BHCOKOKBaJi(hiKOBaHUX CIELIANICTIB MiANPHUEMCTB Ta HAyKOBUX
3aKJIaMdiB.

KepiBauk JII1 po3poOisie 3aBmaHHsS y BIiAMOBIAHOCTI O TEMH
KBaJiQikauiiHoi poOboTH.

3aBanHs 000B’ I3KOBO IIOBUHHO:
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— PpO3KpHBAaTH TEMY, MICTUTH €JIE€MEHTH HOBHU3HM 1 mporpecy,
3a0e3meuyBaTd YMOBH AJIsl TBOPUOIO XapakTepy poOOTH Haja TUILIOMHUM
MPOEKTOM;

— MICTUTH TepeNiK MHUTaHb, SIKi MOTPIOHO Po3poOuTH, TpadiuHux
MaTepiariB 3 TOYHUM TEPEIIiKOM 000B’I3KOBHX KPECIICHD;

— 32 CBOIM 00CATOM BiJIITOBiAaTH Yacy, BiIBEIEHOMY Ha BUKOHAHHS
npoekTa (podoTH).
3apmanns Ha HII ([P), 3atBepmkene 3aBimyBauem KadeIapu, BHIAETHCS
KEepiBHUKAaMHU TPOEKTIB (poOiT) JUTUIOMHUKAM HE TI3HIIE HiXK 33 THOKICHD
nepea MoYaTKoOM TepelAUIUIOMHOT MPaKTHKK Ha opraHizauiifHux 300pax
CTYACHTIB-IUINIOMHUKIB. DopMa 3aBnaHHs 3aTBeplkeHa MiHicTepcTBOM
OCBiTH Ta Hayku YKpainu (Ha caiiti zp.edu.ua / Bukmagagam / Brankosa
nokymenrarlisi / Hoei Omanku HY «3amnopizbka moiitexHikay/ ®opma 24
[losicHioBasibHAa ~ 3amMcka [0 AMIUIOMHOTO mpoekry Dopma 24
[TossicHroBasibHA 3amucka g0 jaumioMHoro mpoekry (DOC, 32 KB) Ta
®opma 25 3aBnaHHA Ha IUIUIOMHMM mpoekt Dopma 25 3apjnadds Ha
numiomuuii mpoekt (DOC, 60 KB)).

3 METOI0 MiABUIIEHHS MPaKTHYHOI IMIHHOCTI TUIUIOMHHX IPOEKTIB
JOITyCKAEThCA PO3POOKAa KOMIUIEKCHUX IUIUIOMHUX IIPOEKTIB TIpyHamu
JUIUIOMHUKIB (2 — 5 4YON.) MiJg €IWHUM JAJs KOXKHOI TPYMHU 3arajbHUM
KepiBHHLTBOM. [IpH 1IbOMY B 3aBJIaHHI JI0 TUIUIOMHOTO TPOEKTY TOBUHHO
OyTH dUITKO BKa3aHO, SKAH 3 pO3AUIB POOOTH pO3POOISE KONKHUMA
JUIUIOMHUK, & JUIUIOMHAa po0OTa KOXKHOTO CTY/ACHTa MOBHHHA OyTH
npejicTaBieHa B TAKOMY BHUIJISA[I, 100 Oylo 3pO3yMiJio pillIeHHS TEMH B
iJI0MYy.

3.3 KepiBHHIITBO BUKOHAHHSAM JANILIOMHOI0 MIPOEKTY fakajiaBpa

Jlo BUKOHAaHHSI AMIIJIOMHOTO HPOEKTY JIOMYCKAIOTHCS CTYAEHTH, SKi
MOBHICTIO BUKOHANIM HAaBYAIBHUM TIJlaH  0akajmaBpa 3a  CBOEIO
CIEIIAJIbHICTIO, HE MAalOTh aKaJeMI4HOI 3a00proBaHOCTI Ta YCIHIIIHO
3aKIHYMIIM TIEPEAJUIUIOMHY NPAKTHKY 3TiIHO i3 rpadikoM HaBYaIbHOTO
npo1ecy.

KepiBHHK TUIIIOMHOTO TIPOEKTY (POOOTH) BUKOHYE TaKe:

— BHUJIA€ 3aBJJaHHS Ha JUIJIOMHY poOoTYy;

— CKJIQ/Ia€ pa3oM 3i CTyJIEHTOM-AMIIOMHUKOM KaJleHIapHUH rpadik
po0OTH HaJ JUILUIOMHOIO POOOTY Ha BECh MEPioJi BUKOHAHHS JAUILIOMHOI'O
MPOEKTY;


https://zp.edu.ua/uploads/dept_nm/forms/Forma_24_Poyasniuvalna_zapyska_do_dyplomnoho_proektu.doc
https://zp.edu.ua/uploads/dept_nm/forms/Forma_24_Poyasniuvalna_zapyska_do_dyplomnoho_proektu.doc
https://zp.edu.ua/uploads/dept_nm/forms/Forma_25_Zavdannia_na_dyplomnyy_proekt.doc
https://zp.edu.ua/uploads/dept_nm/forms/Forma_25_Zavdannia_na_dyplomnyy_proekt.doc
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— PEKOMEHIy€ CTyIeHTy HeoOXiIHy OCHOBHY JiTepaTypy,
JTIOBITHUKOBI Ta 1HIII MaTepiaan 3a TEMOIO,

— IPOBOJIUTH TepeadadeHi PO3KIAI0M KOHCYIbTAIlil;

— TepeBipsic BUKOHAHHA POOOTH Y BIAMOBITHOCTI 3 KalleHIAPHUM
rpadikom;

— TIpH BiJICTaBaHHI Bil BUKOHAHHS KaJlleHAapHOTro Tpadiky podoTH
CTYACHT CIOBilIae 3aBigyBaua Kadenpu (BHKIaAaya, IO BiINOBigae 3a
BUKOHAHHS TUIUIOMHOTO TIPOEKTY Ha Kadenpi) Ta mpuiiMae MipH IS
3aro0iraHHs BiIICTaBaHHSI.

B pa3i HeoOximHOCTI KadeApi HANAETHCS MPaBO 3alPOCUTH
KOHCYJIbTAHTIB 10 OKpeMuM poszinam JIP 3a paxyHok wacy, BigBeIeHOTO
Ha KEPiBHHUIITBO IIi€10 POOOTOIO.

Koncynbrantu nmo okpemum poszzinam /11 nepeBipstoTh BiAMOBIIHY
YaCTUHY BHKOHAHOI CTYJIEHTOM pPOOOTH 1 CTaBIATh CBid MiAMUC Ha
3BOPOTHINA cTOpoHI crTopiHku 3aBmaHHs Ha /JII. JututomMHWK TOBHHEH
CaMOCTIHHO TpUAMATH HAYKOBi, iIHKEHEPHO-TEXHIYHI PIIEHHS 3a TEMOIO,
mo  po3polisie, BHUKOPUCTOBYIOUM BEChb KOMIUIEKC TEOPETUYHHUX,
TEeXHIYHUX, EKOHOMIYHUX 1 MPAKTUYHUX 3HAaHb, OTPUMAHMX 32 BECh MEPioJ
HaBYaHHSL.

3a npwuitasati B I (AP) pimeHHs Ta KOpEKTHICTh BCiX NaHUX Mae
BIJIMOBIAATH CTYIACHT — aBTOp JAMIUDIOMHOTO mpoekty. CTyneHt
3000B’s3aHUN PETYJISPHO BiJIBiyBaTH KOHCYJbBTaIlii (HE MEHIIE OJHOTO
pa3y Ha TxJeHb). KepiBHUK MpoekTy (poOOTH) HE MEHII HiXK OJMH pa3 3a
JIBa TIKHI pOOMTH B KaleHIapHOMYy rpadiky AWIUIOMHHMKAa Ta Ha
iHdopMariiiHoMy cTeHAi Kadeapu BiAMITKY TpO BUKOHAHY CTYACHTOM
poboty. 3aBinyBay Kadeapu Ha BUOIp NepeBips€e MOTOYHHNA CTaH POOOTH
CTYJICHTIB HaJ| MPOEKTAMH, BIJBIJy€ KOHCYJbTAIlI JUId AMIIOMHUKIB. Ha
3aciaHHsIX kKadeapu (HE MeEHIIE JBOX pa3iB B IMEpioJ BUKOHAHHS
JUIUIOMHOTO TIPOEKTY Ta OJHOTO KIHIIEBOTO) 3aCIyXOBYIOTHCS 3BITH
KEepIBHUKIB, @ B HEOOXIJHMX BHIAJKax 1 3BITM CTYJACHTIB NP0 CTaH
rOTOBHOCTI Po0iT. Pe3ysbTat 00roBOpeHHs A0BOASTHCS 10 BiloMa JIcKaHa
¢bakynapreTy. Y BHNAAKYy CHUCTEMAaTHMYHOTO HEBHKOHAHHS TUINIOMHUKOM
KaJeHAapHOro rpadiky poOOTH Ta 3HAYHOrO BiACTaBaHHS BiJl BUKOHAHHS
pobotu, Kadenpa po3risiIac MATAHHS PO MOLUIBHICTh MPOIOBKEHHS HUM
BUKOHAaHHS JAMIUIOMHOTO TIPOEKTy. Bumucka 3 mnpoTokony 3acigaHHs
kadeapu nepeaaeTbes AeKany QaKyIbTeTy.
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4 OPTAHI3ALISI 3BAXUCTY JUINJIOMHUX
MPOCKTIB (POBIT)

4.1 IligroToBKAa 10 3aXHUCTY JUIIJIOMHHUX MPOEKTIB (PoodiT)

[Ticns 3akiH4YeHHS BHUKOHAHHS JUIUIOMHOTO TPOEKTY KEPIBHHUK
po0OTH TiANHCY€E KPECIeHHS 1 MOsICHIOBAIbHY 3alHCKy Ta Ja€ MUCHhMOBUN
BiJI3WB TIPO POOOTY CTyJEHTa HaJ TUIUIOMHHM IMPOEKTOM. Y BiI3WBI BiH
BKa3ye 3afiady, MOCTaBJICHY Iepell TUIUIOMHUKOM, OLIHKY TOTrO, SIK BiH
BITOpaBCsA 3 1 pIIIEHHSM, CTYIIHB HOTO CaMOCTIHHOCTI B poOOTI (BKa3arw,
mo 3po0JeHO CTYOEHTOM CaMOCTiHHO), TEOPETHYHY MiATOTOBJIEHICTS,
IHXKCHEePHI HABUYKH JIMIIOMHUKA, OCHOBHI HEIONIKM B POOOTI, OIliHKA
pOOOTH 3arajioM, a TakOX JAa€ThCsl BUCHOBOK MPO MOXKIIMBE MPHUCBOEHHS
TUTUTOMHUKY KBalti(ikamii «bakamaBp 3 eneKTpoMeXaHiKm» (.

3aBepuieHUN TUILIOMHUHA TPOEKT (po0OoTa), MiINHCaHui CTyASHTOM,
KOHCyJbTaHTaMu Ta  kepiBuukom JII1  (JIP) nmepemaerbcs 1o
HOPMOKOHTPOJIO (IIePeNaloTHCsI KOMIUIEKCHO BCi IOKYMEHTH, SIKi BXOZSTH
no cknaxy poootu: 113, kpecnensst, rpadiku, JOJATKY Ta HIII JOKYMEHTH).
[Micnst mignucanas HopMokoHTpoiepom [IT ([IP) pasom 3 BigsuBom
KepiBHUKA po0O0Ta HAAEThCA 3aBiAyBady Kadeapu, SKAi BUPINIY€E MTATaAHHS
Ipo JIOMYCK JWIUIOMHOTO IIPOEKTY JO 3aXUCTy, pPOOMTH Hpo Le
BIJIOBIIHUN 3amuc Ha TUTYJAbHIM cropinmi [13. Jlumimomua pobora,
MiJIKCaHa JI0 3aXUCTY, HAPABIAETHCS JeKaHOM (akybTeTy (200 3a Horo
JIOpYYEHHSM 3aBigyBadeM Kadenpr) Ha pereHsito.

4.2 PeuneH3yBaHHS TUIJIOMHUX NPOEKTIB (PobiT)

PenieHsyBaHHS ~ IUIUIOMHHX  TPOEKTIB  (PoOiT)  MPOBOIUTHCS
OpoBiIHUMK  (axiBISIMH ~ TPOMHUCIIOBHX  IJIPHUEMCTB,  HayKOBO-
JIOCTAHUIIBKUX IHCTUTYTIB Ta MPOEKTHHX opranizamiid. Penenszis na [I1
HaANPaBISEThCA 3aBiqyBauy KadeApu He Ii3HIIE HIX 3a JBa JHI JIO
3axucty. B HIM moBHHHI BimoOpakaTWiCs Taki NUTAaHHS: aKTyallbHICTB
BUOpaHOI TEMH, BIAMOBIAHICTE pPOOOTH JI0 BCTAaHOBJICHHMX BHUMOT I10
BiZTHOIIEHHIO J10 HOro 00CSTy Ta cTaHy ONpallOBaHHS 3aBJaHHs, IIO3UTHBHI
CTOPOHH POOOTH Ta IMUOWHA ONpaIlOBaHHA MaTepiay, HelloJiku poOoTu B
pO3paxyHKax, cxemax, KOHCTPYKIISX, B BHKJIQJEHHI Ta OQOpMICHHI
MOSICHIOBAJIBHOI 3aITMCKH 1 KpeciieHb. B periensii HeoOXigHO TaKoX BKa3aTh
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CTYIIiHb BUKOPHUCTaHHS OCTaHHIX JOCSTHEHBb B HAyIll 1 TEXHIIl, HOBU3HY Y
BUPOOHUIITBI, AaTH OLIHKY pOOOTH 3a YOTHPHOXOATHFHOI CHCTEMOIO Ta
BKa3aTH MOXIIUBICTH MPHUCBOEHHS AWUIUIOMHUKY KBamidikaiii “OakanaBp 3
enekTpoMmexaniku” (Ha caiiti zp.edu.ua / Bukmagauam / Brankosa
nmokymenTariisi / Hosi Gmanku HY «3amopizpka momitexnikay/ ®@opma 31
Penensis na JIII (Popma 31 Perensms ma JIII (DOC, 44 KB)). Iicns
peleH3YBaHHS B POOOTI HE JOITYCKAIOTHCS HisIKi BUTIPABICHHS.

Hexan ¢akynpreTy (200 3aBigyBay Kadeapy 3a JOPYUCHHAM JeKaHa)
3HaHOMHUTH 3 PEICH31€I0 CTYNCHTA-IUIUIOMHHUKA Ta HANPAaBIsE JTUTUIOMHY
po0Oorty 3 perieH3i€ro B ek3ameHarliiiny komiciro (EK ) ms 3axucry.

4.3 3axucT TUIJIOMHHUX NMPOEKTIB (PodiT) 6GakanaBpis

B [epxaBHy eK3aMCHAIliliHy KOMICil0 [0 IIOYaTKy 3axHCTy
JUIUIOMHUX MPOEKTIB HAAIOTHCS TaKi JOKYMEHTH:

— CIUCOK CTYAEHTIB, NONYLIEHHUX [0 3aXHCTy, 3aTBEPAKCHUIN
JeKaHOM (aKyJabTeTy (A0 3aXHUCTY JUIJIOMHOTO MPOEKTY AOMYCKAIOThCS
CTYJIEHTH, SIKi BUKOHAIA BC1 BUMOTH HaBYAILHOTO TIaHY Ta MPOTPaMHu);

— 3BEJICHAa BiJJOMICTh MPO YCIIIIHICTh CTYACHTIB, SIKUX JOMYIIEHO 0
3aXHCTY JAUTUIOMHOTO TIPOEKTY (IO TEOPETHYHHUM JAWCIMIUTIHAM, KYPCOBHM
Mpo€eKTaM Ta poboTam, HaBYANbHIN Ta BUPOOHUUIH MPAKTHIL );

— BIJI3UB KepiBHUKA pOOOTH;

— peleH3ist Ha TUTUIOMHU# TPoeKT (po0OoTy) cremianicTa BinoBi JHOT
kBasti(hikartii.

3aXUCT AUIUIOMHUX HPOEKTIB (POOIT) MPOBOJUTHCS HA BiJKPUTOMY
3aciiaHHi Jiep)KaBHOI KOMICIT 32 y4acTIO HEe MEHIIE MTOJIOBUHH ii CKIIay 3a
000B'13KOBOT TIPUCYTHICTIO ToJIOBH Kowmicii. Pobora EK mpoxomuts B
TEPMiHH, 10 NepeadayueHi rpadikoM HaBUAIBHOTO TPOIIECY, 3a PO3KIIAIO0M,
SIKUW y3rojkeHud 3 ronoBoro EK Ta 3aTBepakeHUH NPOPEKTOPOM 3
HaBYaIbHOT poboTH. CIMCOK MPI3BHII CTYACHTIB JUIS 3aXUCTY JUTUIOMHUX
MPOEKTIB BCTAHOBIIOETHCS KadeAporo Ha MifCcTaBi MmodaxkaHb CTY/ICHTIB 3
ypaxyBaHHSIM CTaHy T'OTOBHOCTI POOOTH, 3aTBEpAXKYETbCA JCKAHOM 1 B
nojaneioMy He Moxe OyTu 3miHeHui. Poskian poboru EK Tta rpadik
3aXUCTY AMITIOMHUX POOIT JTOBOIUTHCS IO 3arajibHOTO BiJlOMa HE Mi3Hille
K 32 MiCAIb O TOYATKy 3aXHMCTy. 3aXHCT IUIUIOMHHX POOIT MoOXKe
OPOBOJAWTUCH SIK Yy BHIIOMY HaBYaJIBHOMY 3aKjali, Tak 1 Ha
MIAIPUEMCTBAX, B 3aKjajax Ta OpraHizaiisx, Ui SKUX TeMaTHKa pooiT
SIBJISIE HAYKOBO-TCOPETHUYHMH Ta MpakTHYHHUK iHTepec. [lopsnok 3axucry


https://zp.edu.ua/uploads/dept_nm/forms/Forma_31_Retsenzyya_na_DP.doc
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IUTUIOMHUX TIPOEKTIB  (poOiT) BHW3HAYAETHCS TMONOXKEHHAM Tipo  EK,
3aTBepKeHUM MIiHIiCTepCTBOM OCBITH 1 Haykn Ykpaian. TpuBamicts
3aXHMCTy OJHOTO TUILTIOMHOTO MPOEKTY 3a3BUYail He Mae mepeBuilyBaT 30
XBWIMH. J[7s MOMOBIiAl CTyAEHTY HajaeThcs He Outbmie 15 xBuimH. 3a
pekoMeHzaniero kadeapu CTyAEHT MOXKE MPEACTaBUTH JOAATKOBO
KOPOTKAH 3MICT JUIUIOMHOTO TIPOEKTY aHTJIIACHKOIO MOBOIO, SIKHI
OTOJIOUIYETHCS. TPH 3aXHMCTi 1 MOXE CYNpPOBOKYBATUCH NMUTAHHSAMH [0
CTyJIEHTA II€I0 MOBOIO.

OpranizaniifHi THTaHHS 3aXUCTY MAWIDIOMHUX TIPOEKTIB (PoOiT)
JIOBOJSITHCSL IO BiJioMa CTYACHTIB-AWILUIOMHHKIB Ha OpraHizariifiHux
300pax, AKi MPOBOAATHCS Kaeapolo mepe]] MoYaTKOM 3aXHUCTY .

IIpu ormiHIOBaHHI AKOCTI BUKOHAHHS JWUIDIOMHHUX IPOEKTIB (POOIT)
EK kepyeTbCsi TAKHMH KPUTEPisMU:

— CaMOCTIHHICTD pillIeHb;

— OpPUTiHAIBHICTD TEXHIYHHUX PIIICHH Ta METO/IB PO3PaXyHKY;

— peanpHiCTh POOOTH, MOXKIWBICTh BHKOPHCTAHHS Yy BHPOOHHUIITBI
PO3pOOKH, 10 MICTHTBCS B IMIZIOMHINA POOOTI;

— CTYIiHb BUKOPUCTAHHS TEXHIYHOI JTITEpaTypH;

— Dofep KaHHS CTAaHIAPTIB IIPH BUKOHAHHI pOOOTH;

— TeXHIYHA IPaMOTHICTb, I0JIepP)KaHHs mpaBuil opdorpadii.

JunnoMHi TpoekTH (pOOOTH) BBAKAIOTHCA PEATHHUMH, SIKIIO
BUKOHYETBHCS X04a O O/IMH 3 TAKUX MYHKTIB!

— Tema a00 OKpemi pO3AIIM € YacTHHOK TOCHJIOTrOBipHOI abo
JICP)KOIODKETHOT  HAYKOBO-JIOCIIAHHUIIBKOI POOOTH, sKa BHKOHYETHCS
kadeporo abo 1adopaTopiero YHIBEPCUTETY;

— 33 TEMOIO JUILNIOMHOTO TIPOEKTY € IyOiKallii, aBTOPChKi CBiIOITBa
abo JIOKyMEHTH, SKi MiATBEP/UKYIOTh, IO MaTrepiand NPUHHATI 10
nyOutikarii abo mojjaHa 3asBa Ha aBTOPCHKI CBiJIOIITBA;

— JMIUIOMHa po0OTa BHKOHaHa 3a MHUCBMOBHM  3allUTOM
HiANpUEMCTBa, 3akiamy abo opranizamii, MoB’sA3aHUX 3 mOTpedamu
BUPOOHMIITBA;

— 10 pobOTH mONaHI JOKYMEHTH, SIKi BKa3yloTh Ha ii MpakTHYHE
3aCTOCYBaHHS;

— pa3oM 3 IMPOEKTOM MPEACTaBICHI MaKeTH, 3pa3K¥ MaTepiaiis,
BUPOOIB, SIKi BATOTOBJIEH] i Yac AUIIOMYBaHHS,

— IUIJIOMHA po0OTa € YaCTUHOIO KOMIUIEKCHOT poOOTH, BUKOHAHOI B
IHTepecax MPOMUCIOBOTO MiINPHEMCTBA.
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PimenHs npo peanbHICTh JUIUIOMHOTO TMPOEKTY TPHAMAETHCS HA
3akputomy 3acimanai EK mpw oOImiHIOBaHHI IWIUIOMHOTO MPOEKTY Ta
BHOCUTBbCA 10 MpoToKony 3acimanHsi EK 3 KOpoTKuM oOIpyHTYBaHHS
TaKOTO PillICHHSI.

4.4 3araabHi NOJOKEeHHS 100 OIHIOBAHHA JAHIIOMHOIO
MPOEKTY

KpuTepii oiHKH AATIIOMHOTO TIPOEKTY € METOAWYHUM 3aCO00M, IO
BUKOpUCTOBYeThCcsl EK 3 MeToro BUSIBIICHHS BiJNOBIAHOCTI MpodeciiHuxX
KOMIIETeHIIIH CTyJeHTa BUMOraM [amy3eBoro cCTaHAapTy oOcBiTh. Bonn
nependavaloTh aHami3 piBHA BiJOOpaXEHHS B JUIUIOMHOMY TIPOEKTI
npodeciiHUX 3aBJaHb, $IKIi BHKOHYIOTBCS Ha TIEPBHHHUX IOCajax
npodecioHaTiB  OakajaBpiB 3 EJICKTPOMEXaHIKM crerianbHocTi 141
«EnexTpoeHepreTrka, eNeKTPOTEXHIKA Ta EIEKTPOMEXaHIKay.

[Ipn BU3HAYCHHI OMIHKHA pOOOTH, & TAKOXK 3HAHB, K IMIPOSBIICHI TIPH
il 3axucTi, MPUIMAETbCA JO YBaru piBEHb TEOPETHYHOI, HAYKOBOI Ta
MPAaKTUYHOI MIATOTOBKH CTYIEHTIB. Pe3ympTatm 3axucTy AHUIZIOMHOTO
MPOEKTY BHU3HAYAIOTHCS OIIHKAMH “BiIMIHHO, “moOpe”, ‘“3amoBiLTBHO” i
“He3aI0BUTFHO”. PesynpraTn 3aXUCTY JUTUTOMHUX MPOEKTIB
OTOJIOUIYIOThCS B IEH e JIeHb Micis OQOpPMIICHHSI TIPOTOKOJIB 3aciJaHHs
JIep>KaBHOT KOMICIl.

BiamoBigHo 1o BuMOr boOHCHKOI jgeknapaiii, OIliHKAa SKOCTi
BUKOHAHHA 1 3axucty cryaeHtamu I 3mificHroerbes 3a 100-6anoBoro
CHCTEMOIO 3 TOJANBIINM NepeBeicHHsM i1 y mkany ECTS Ta tpagumiiiny
4- GamoBy s (ikcarmii OIiHKM y BINMOBIAHUX TOKYMEHTaX y TaKOMY
TIOPSIKY:

OLIHKA 3A
CYMA BAJIIB Og}lg%léA HAIIIOHAJIBHORO
HIKAJIOIO
90-100 A BIIMIHHO
85-89 B
75-84 C nobpe
70-74 D _
60-69 E 3a710BLJILHO
35-59 EX .
1-34 = HE3a10B1JILHO
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CTylneHTy BHWIIIOTO HABYAIBHOTO 3aKJany, SKHH CKJIaB KypCcOBi
MIPOEKTHU Ta pOOOTH, ICITUTH 3 OIIHKOIO “BiJIMIHHO” HE MEHII HixX 75% ycix
JUCIUILTIH HAaBYAJILHOTO TUIAHY, a 10 PEINTi JUCIMIUIIH — 3 OILIHKOIO
“mobpe” Ta 3aXUCTUB JUILIOMHHNA MPOEKT (POOOTY) 3 OLIHKOIO “BiAMIHHO”,
a TaKOX TPOSBHB cebe B HAYKOBIH Ta TPOMAJCHKIH POOOTI, BHIAETHCS
JTUTUIOM 3 BiA3ZHAKOIO.

Bci 3aciganHs nep:kaBHOI KOMICIi IPOTOKONIOIOTHCS. Y MPOTOKOIN
BHOCSATHCS OINIHKH, OJEpKaHI TIPH 3aXWUCTI JWINIOMHOTO POOOTH,
3aIUCYIOTBCS TTUTAHHS, 110 CTaBHIIMCH, OCOOJUBI TyMKH WICHIB KOMICIi,
BKa3yeTbcsl 3400yTHH OCBITHIH piBeHb (kBamiikamis), a TaKoX,
JIepKaBHUH JOKyMEHT Tpo OcBiTY (kBamidikariro) sKoro 3pasky (3
BII3HAKOI0O YW 0€3 BiJ3HAKH) BHUAAETHCS CTYACHTY-BHIIYCKHUKY, IIIO
3aKiHYMB BUIIMA HABYAJbHUM 3aKiaJl 3a OCBITHIM piBHEM OakajiaBpa.
[TpoTokonu MiAMUCYIOTH TOJIOBA Ta WICHH JEPXKaBHOI KOMicii, siki Opamnu
ydacTe y 3aciganni. KHura mpoTOKONiB 30epira€Tbcs y BHIIOMY
HABYAIILHOMY 3aKJIali.

Oninka 3a JUIUIOMHUE  TNPOGKT €  KOMIUIGKCHOI 1 TOBUHHA
CBITUATH TIPO PiBEHb TEOPETUYHOI IMIATOTOBKH BHUITYCKHHKA, HOTO
TOTOBHICTH IO CAaMOCTIHHOT po0oTH 32 (haxom.

CTyneHTHd, Mo TOTYIOTh JI0 3aXHCTy JUIJIOMHHI MPOEKT, MOBWHHI
OyTH 3aBYacHO, JO TIOYaTKy HAIHCAHHS JTUIJIOMHOTO  TIPOEKTY
o3HaiomieHi 13 unHHUMH B HY «3amopi3pka mosiTexHika» KpUTEpisiMH
OLIIHKH.

HaykoBi  kepiBHMKM, 30BHIIIHI  PEIEH3CHTH Ta  WICHH
eK3aMeHaIiiHOI KOMICiT MOBMHHI YiTKO TPUTPUMYBATHCh IHX KPUTEPIiB
i1 Yac TMPUAHATTS PINICHHS I[0I0 BUCTABJICHHS OIIHKH 32 MiJrOTOBKY Ta
3aXHCT TUTUIOMHOTO TIPOCKTY.

KomiuiekcHa  olliHka 3a  JUIUIOMHHA  TPOSKT  CTAHOBHTH
MakcuMaiibHO 100 OaniB Ta MOAUISETHCA HA TaKl CKJIAIOBI:

— OIliHKa BUKOHaHHS rpadiKy HalMCaHHS MPOEKTY;

— OIIiHKa 3MICTY po0OTH;

— OIIiHKa SKOCTi pO3p00ICHOr0 NPOrpaMHOro NPOIYKTY;

— OIliHKa OOpMIICHHS poOOTH;

— OIIiHKa 3aXHUCTY poOOTH.

KoxHa ckianoBa KOMIUIEKCHOT OIIHKK JUIIOMHOTO MPOEKTYBaHHS
Bu3HayaeTbess EK 3a mpuHIMIOM yxBaJieHHS OLIbIIOCTI T'OJIOCIB YJICHIB
KoMicii (0JJMH WIeH KoMicii — 1 roJoc) Ha OCHOBI PO3TJISIAY 1O CYTi 3MiCTY
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poOOTH, BHBUEHHS TEKCTiB BIATYKYy HAyKOBOTO KEpiBHHKA, 30BHIIIHHOTO
pEeIeH3eHTa Ta OI[IHKH SKOCTi myOaigHoro 3axucty podotn nepen JAEK.

KoskeH CTyZeHT Mae mpaBo MiCis OrOJIOMICHHS KOMIUIEKCHOT OLIIHKH
3a JIIT orpumaru Bin ronoBu abo wieHiB EK BuuepnHi po3’scHeHHS 1010
3aCTOCYBaHHS YMHHUX KPUTEPIiB IMiJl Yac BUCTaBJICHHS OMiHKH. OIiHKa, II0
OTOJIOIIEHA, € OCTATOYHOIO 1 OCKapKEHHIO HE T/IATAE.

Humuiomaa poboTa micnsi 3aXHCTy MEpeBIpSEThCS Ha HAsBHICTH
rurariaTy (caMmoruiariaty) Ta 30epira€TbCs B BUIIIOMY HaBUAITBHOMY 3aKJIaIi.
JUNIoMHHUKY IO3BOJISETHCS, 32 MOTO OaykaHHAM, 3HATH KOIIIO 31 CBOET
pobGotu. IIpu HeoOXiAHOCTI Mepeaadi TUMIOMHOIO MPOEKTY IMiIIPUEMCTBY
JUTSL BOPOB/DKEHHS il B BUPOOHUIITBO 3 HEl 3HIMAEThes Koris. JlurumomHi
po0OTH, sKi BHKOHaHI 3a CHEIiabHUMH TeMaMH, 30epiraloTecsi B
YCTaHOBJICHOMY TIOPSIIKY.

CTyleHT MOBUHEH MOJATH KOMIIAKT-TUCK a00 1HIIWH eIeKTpOHHHUN
30BHIIIHIN HOCIH 13 3aMCaHOI0 HAa HHOTO MOSCHIOBAJILHOIO 3aIKCKOIO Ta
PO3pO0JIEHNM NPOTpaMHUM 3a0e3MeUCHHSIM.

Ha aucky nmoBuHHA OyTH po3MilieHa HACTyIHA iHGOpMAITis:

1. ®aiin 3 TEKCTOM MOSCHIOBAIBHOI 3amucku. IM’s paiimy moBHHHO
OyTH TaKoi CTPYKTYypH:

I13_<IIIb ctyaenTa>_ <pik 3axucty>. doc (abo tun .pdf).

Hanpuknan: 113 _Isanos I.I._2017.doc

2. INanka 3 BUXIJIHUM KOJIOM IpOrpamMHoOro 3abesmneucHHs. [lamka
MOBMHHA MaTH Ha3BY TaKOi CTPYKTYpH:

<IIpi3Buie iHiIiaMu CTyAeHTa> <piK 3aXHCTy>

Hanpuknan: Isanos 1.I._ 2017

Sxuio KpiM BUXIJHHX KOJIB po3poOiieHe mporpaMHe 3abe3rnedeHHs
TIOCWJIAETHCSL HA 1HIII 30BHIHI (aiinm (po3pobiieHa 6a3a gaHuX, rpadivHi
00’exTH, aynio, Bifeo (aiin), BOHU TaKOX IMOBUHHI OyTH TpeJCcTaBIIeHI B
JIaHIH marii, opraHizoBaHi IEBHUM YHHOM.

3. ®@aiin 3 mpe3eHTalli€l0 3axucTy. KO ImiJl 4ac 3aXHCTy CTYJCHT
BUKOPUCTOBYE TpPE3CHTALlil0, HOro 3amMCyOTh Ha JHUCK IIiJ iMEHEM 3
HacTtynHOtO crpykTypoto: IIP_<IIIb crynenra> <pik 3axucty>.ppt (abo
IHIIIOTO THITY).

Hampuxnan: I1P_Isanos I.I._2017.ppt

CryneHTt, sSKHd TpH 3aXUCTI JMIUIOMHOTO TPOEKTY OTPHMAaB
HE3a/I0BUIbHY OLIHKY, BiJpaXOBYETHCS 3 BUILOTO HABYAJILHOTO 3akiany. B
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TaKOMY BUIAJKy HOMY BH/IA€THCS aKaJeMiuHa JOBifKa. Y BHIIAIKaX, KOJIH
3aXHUCT JUIUIOMHOTO IIPOEKTY BU3HAETHCS HE3aJOBUIBHUM, JepKaBHA
KOMICisl BCTAHOBJIIOE, Y1 MOKE CTYACHT MOAATH Ha MOBTOPHUH 3aXUCT TOU
caMHMil TIPOEKT 3 JOOMpAlOBaHHIM, UM BiH 3000B'SI3aHUN OIpPALIOBATH
HOBY TeMy, BU3HaueHy Kadenporo. CTyIeHT, Ikl He 3aXUCTHB JUIUIOMHY
poboTy, MOMYCKAETHCS JO MOBTOPHOTO 3aXHCTY IUIFIOMHOTO IIPOEKTY
NPOTATOM TPHOX POKIB MICJsl 3aKiHYEHHS BHLIOTO HABUAIBHOTO 3aKJIafy.
CryneHTtam, SKi HE 3aXWINAINA TUIUIOMHY pOOOTY 3 MOBaXHOI MPUYHHU
(IOKYMEHTaIbHO MIATBEPHKEHOI), PEKTOPOM MOXKE OYTH IPOIOBKCHHI
CTPOK HaBYaHHS JI0 HACTYIHOTO TepMiHy pOOOTH JepKaBHOI KOMicii 1o
3aXUCTY JUILUIOMHHX IPOEKTIB BiJIMOBIIHO, ajie HE OLIbIIE HIXK SK HA OJUH

piK.
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5 BUMOT'YU 1O BUKOHAHHSA 'PA®IYHOI
YACTHUHHU JUNIJTOMHUX MMPOEKTIB (POBIT)

5.1 3arajabHi npaBuIa BUKOHAHHSI KpPecJIeHb

Bci kpecnieHHsI BUKOHYIOTBCSI Ha JTUcTax Gopmaty Al, SKi MOXYTb
mimutracs (6e3 po3pizaHHS) Ha JHCTH MeHIoro (opmary, a CTOPOHHU
MOBHHHI OyTH KpaTHi po3mipam ¢opmary A4. 3aranbHANA BUTISA
eJIIEKTPUYHOTO amapara (MPUCTPOI0) Ta eJIEKTPOMEXaHIYHOrO OOJaTHaAHHS
S€HEePrOEMHUX BUPOOHMIITB JIONYCKA€ThCSA BHKOHYBATH HA IBOX JIHCTax
dopmaty Al i3 3aranbHUM J1s1 000X JTUCTIB OCHOBHHM HAITUCOM.

IlepeBakHumu € Taki Macmradbu: 3menmennas 1:2; 1:5; 1:10; 1:20;
1:50; 30impmenns 2:1; 5:1; 10:1; 20:1; natypaneHa Benuuumna 1:1 [2].
Slxmo Ha dopmaTi BCi KpeciIeHHs BUKOHAaHI B OJHOMY MaciiTadi, TO Horo
3HAQYEHHS TMPOCTaBSIIOTE Yy rpadi «Macmrabd» OCHOBHOTO HAIHCY.
ToBmmMHA NiHIM BUAMMOTO KOHTYpPY NMOBHHHA OYTH OJHAKOBOIO Ui BCiX
300pakeHh Ha JaHOMY KpPECJIeHHI 1 B JBa — TPH pa3u OiIbIIE TOBIIMHU
JMiHIH HEBHIUMOTO KOHTYPY, OCBOBHX, IICHTPaJbHUX, BHHOCHHX,
po3MipauX Ta iH. [lIpud T noBuHHI OyTH BUKOHAHI 3 HAXHIIOM OYKB 1 U(p
JI0O OCHOBH psifKa Oins 75 rpamgyciB 3 BUCOTOIO Maiux OYKB HE MEHIIE 3a
2,5 MM.

OcHoBHa BUMOTa JI0 TpadivyHOT YaCTHHHU TOJNSTaE B TOMY, IO BOHA
MOBMHHA TIOBHICTIO HaJlaBaTW YSBJICHHS NPO KOHCTPYKTHBHI, CXEMHi Ta
TEXHOJIOT1UHI PillIeHHs], K1 MPUIHATI B POOOTI.

I'padiuna yacTWHA JUIUIOMHOTO TIPOEKTY OPIEHTOBHO MOXE
BKITIIOYATH B ceOe TaKuil epellik KpecieHb:

— 3arampHUE BHI 1 (a00) cKiIajgabHE KPECICHHS ENeKTPUIHOTO
amapara Ta/abo  eJeKTPOMEXaHIYHOro  OOJIaJHAHHA  EHEPTOEMHHX
BUpoOHUITB (1 — 2 muctu popmary Al);

— By3JI 1 Jietaui anapara uu npuctporo (1 muct popmary Al);

— TPUHLIMIOBA CXEMa TOJIOBHOTO KOJa amnapara 4Yd MPHCTPOIO
(mepetBoproBaua, PITH i T. inmt.) (1 juct popmaty Al);

— MPUHIIMIIOBA CXEMa CUCTEMU KepyBaHHS €JIEKTPUYHOTO arapara 9u
€eJIEKTPOMEXaHIYHOTO o0agHaHHS €HEePrOEMHHUX BUPOOHUIITB
(mepetBoproBaua, PITH, penetinoi madu KPII i 1.11.);

— MOHTaxkHa cxema (abo cxema 30BHIIIHIX 3’€/lHAaHb) T'OJOBHOI'O
KoJia abo CUCTEeMH KepyBaHHS,
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— rpadiku i3 pe3yabTaTaMy po3paxyHKiB, mpoBeneHux y [13;

— TEXHOJIOTI9YHA CXeMa BUTOTOBJICHHS arnapaTa (oro By3iH, JeTai),
MPUCTPOIO.

3aranbpHa KUTBKICTh KpECICHb Mae OyTH HE MEHIIOW 3a 4 JUCTa
dopmaty Al.

5.2 OcHOBHi BUMOTI'H 10 KpecjeHb

Kpecnenns meraneid, ckiianalbHUX OAMHHIIG, TA0OAPHUTHI 1 MOHTaXHI
KpeclieHHsT TOBMHHI Oyt BukoHaHi 3rigno 3 ['OCT 2.109-73
(nepecmotpennii Ta pemaroBanuii y 2002), 1m0 ai€e sSK MbKISpKaBHHMA
CTaHIapT.

CknaanbHe KpecJeHHs! TO0Ka3ye pO3TallyBaHHS 1 B3a€MHI 3B'SI3KU
CKJIaJOBUX YacCTHH, IO 3 €IHYIOTBCS 3a JAaHUM KPECJCHHSM, AeTayel i
CKIIQIaTbHUX OJMHUIIG, i TIOBUHHE 3a0€31euyBaTi MOXKIIUBICTh 30UpaHHS 1
KOHTPOIIIO CKJIAJabHOI OWHMIN. Po3Mipu, TpaHWYHI BiIXWICHHA 1
TEXHIYHI BUMOTY HAaBOASTHCS TUIBKU TaKi, 1[0 TIOBUHHI OyTH BUKOHaHI a00
MPOKOHTPONILOBAHI 3a JaHWM CKJIAJAbHUM KpecleHHSAM. Sk TOBiIKOBi
BKa3yIOThCSI HOMEPH MMO3HUIIIH CKIIaJOBUX YaCTHH, 0 BXOIATH Y BUPIO.

Ha ckiamanbHUX KPeCIeHHAX 3arajibHOTO BHIY MPHCTPOIO (BUPOOY)
NOTPiOHO MPOCTABIATH MaKCHMallbHI 3HA4YeHHS Ta0apuUTHUX pO3MIpiB, a
TaKOX yCTaHOBYI, MPUETHYBAIbHI PO3MIPH 3 TPAHUYHUMH BiIXUJICHHIMH 1
JIOBIJTKOB1 pO3MipH (3 MO3HAYCHHSM 3ipOYKOI0). 3arallbHUi BUJ amnapara
MOBMHEH BUKOHYBATHCh B JIBOX — TPHOX MPOEKIIIAX 13 BKA3iBKOKO OCHOBHUX
1 yCTaHOBYHX PO3MIpIB.

®dopma i TOpsAAOK BHKOHAHHS crienudikamnii BusHadaetbess ['OCT
2.108-96, mo gie sk MbkaepkaBHuil craHmapt. Cnenmdikaris, ska
BU3HAYa€ MEPEITiK CKIaNbHOT OJUHUII, HAAEThCS B TAOIMYHIH opMi Ha
okpemux Jmctax popmary A4. Po3minu cnenmdikarii po3TamoByrOThCS B
TakKiii TOCJIIOBHOCTI: JTOKYMEHTAIlisl, KOMIUICKCH, CKJIAJajibHI OJMHUIIL,
JeTali, CTaHAapTHI BHpoOHW, IHII BHPOOW, Marepiaid, KOMILICKTH.
HasBHictb po3aiTiB BHU3HAYAETHCS CKJIaJIOM BHUpOOY, 1o
cneuuginipyerscs. HaliMeHyBaHHS KOXKHOTO PO3ALUTY BKA3yIOTh y BUTJISAL
3aroyioBka B rpadi “HaliMmeHyBaHHS” 1 IAKPECIIOOThH CYIIIBHO TOHKOIO
ninieto. B rpadi “Io03.” BKa3ylOTh MOPSAKOBUII HOMEP CKJIQJI0BUX YacTHH,
Akl BXoaaTe y BupiO. Hymepamiss Hackpi3Ha Big po3fily A0 po3minly.
MoskHa pe3epByBaTH MMO3UIIII.
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Ha cxmaganpHOMY KpecieHHI BCi CKJIQJIOBI YaCTHHH HYMEPYIOTh
3T1IHO 3 HOMEpaMH TO3HIIii, BKa3aHUMH B crierndikartii 1miei cxiramaibHol
onuuuni. HoMepu no3wiiiii HAHOCATH HaJl MOJIMYKAMU JIiHIH-BUHOCOK, SKi
NPOBOJSTh TOHKHUMH CYLIJIBHUMH JIiHISIMH BiJ 300pa)KeHb CKIIQJOBUX
YacTHH 1 SKI TIOYHMHAIOTHCA KpaIkow Ha 300paxeHHi. HoMepm moswmiiit
BKa3yIOTh Ha THUX 300pa)KE€HHSX, JI€ L5 CKJIaZl0BA YaCTHHA MIPOEKTYETHCS SIK
BUAMMA, B HaWHATJSAHIIIOMY BUTJISAI, NPUYOMY IiepeBary HaJaroThb
OCHOBHHM BHIIIaM a00 pO3MIMIEHHM Ha I1X Micii po3pizam. Homepu
MO3UII TOBMHHI OyTH pO3TAalIOBaHI MapajelbHO OCHOBHOMY HAIHCY
KpEeClIeHHsl 1032 KOHTYpOM 300paKeHHs, iX TpYyNylTb Yy pAAOK abo
CTOBIIEIIb, SIKIIO MOXJIMBO Ha OJHiH NiHii. Homepu mo3umiii mpocTaBisiioTh
Ha KPECJEHH] K MpaBWJIO OAMH pa3. [lomyckaeTbcs MOBTOPHO BKa3yBaTH
HOMEpHU IMO3WIIH OJHAKOBHX YacTHH BUpoOy. Posmip mpudry, sxum
BUKOHYIOTH HOMEpHW IMO3MILiH, MOBUHEH OyTH Ha OAMH — JBa HOMEpPH
Oimpmmit Bim mpudTy, TPUAHATOTO HA KPECICHHI JJS PO3MIPHUX UHCET.
JliHii-BMHOCKM HE TIOBHMHHI MEPETHHATUCS MiX COOOI0 Ta IO MOXKIUBOCTI
HE TOBUHHI OYyTH TapalelibHi OChOBHM JIiHISIM, JiHiSIM IITPUXYBaHHS
po3piziB Ta mepepiziB. MoxHa MPOBOAWTH 3aralibHy JIHIFO-BUHOCKY 3
BEPTUKAIBHUM PO3TALIYyBAaHHAM HOMEPIB MO3ULIHM U1 TPyHH KpiMHWJIBHUX
JeTayiedl (HarmpuKiIaa: OONT, raika, 1maiba), 1o HaJIeXaTh J0 OJJHOTO MICIIs
KpiIUIeHHsI, a00 TPYIH JeTanel 3 BUPa3HUM B3a€MO3B'SI3KOM, SIKIIO JIiHIiFO-
BUHOCKY BiJI KOXHOI CKJaJOBOI YaCTHMHU IPOBECTH HEMOXJIMBO. Y LHUX
BUIAJKaX JIHIIO-BUHOCKY BIZIBOJIATh BiJ 3aKpiIUIIOBAHOI  CKJIAJI0BOI
YaCTUHH.

Kpecnennss nerani NMOBMHHO MaTu: MiHIManbHy, ajieé JIOCTaTHIO
KUTBKICTh 300paxkeHb (BHIIB, PO3pi3iB, MepepisiB, BHHOCHUX EJIEMEHTIB),
K1 3 ypaxyBaHHSIM YMOBHOCTEH Ta CIIPOIIEHb PO3KPUBAIOTH GopMy JeTai;
HEOOXiZIHI PO3MipH 3 TPAaHWUYHUMH BIIXHWJICHHSMH;, TPAaHUYHI BiIXUICHHS
dopMu Ta pO3TAaUIyBaHHA IIOBEPXOHb, BHMOTH IIOAO UIOPCTKOCTI
MOBEPXOHb; TMO3HAUCHHS MaTepiany JeTani; MO3HAauYeHHS TOKPHUTTS 1
TepMOOOpOOKH; TexHiuHi BuUMOrH. (OCHOBHI BHMOTH JIO POOOYOTO
KpECJIEHHS JIeTalli BcTaHOBIMOOThCA 3rimHo 3 ['OCT 2.109-73, a ocHOBHUI
Haruc — 3rigHo 3 ICTY I'OCT 2.104:2006 [57, 58].

B ocHOBHOMYy Hammcy KpecieHHs naetam (TaOnuis KpecieHH:)
HEeOoOXiHO BKa3aTu MaTepial, 110 3aCTOCOBYETHCS, 1 JaTH HOTO MO3HAYESHHS
BiJIOBI/THO JI0 BCTAHOBJIEHUX CTaHAApTiB a00 TEXHIYHHX yMOB. SIKIIO Ha
Marepial € JiBa CTaHJapTH, IO XapaKTEePU3yITh HOTO COPTaMEHT 1 SKiICHUHA
CKJIaJ, TO TpeOa BKa3aTH OOMBA CTAaHAAPTH, HAIPHUKIIAT;
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40T0CT 1133-71
KpyT {orocT 1e35-59
Jie B YNCENBHUKY BKa3aHUH po3Mip koma (40 Mm), a B 3HAMEHHHKY —
SAKICHUH ckiaj ctaii (iHcTpyMeHTansHa Y 10).

5.3 HanecenHsi po3MipiB i rpaHHYHUX BiIXu/jleHb

3arambHa KUTBKICTH PO3MIpIB  Ha KpECJICHHI IOBHUHHA OyTH
MiHIMaJIbHOIO, ajJe JOCTaTHBOIO JJIsi BUTOTOBIICHHS i KOHTPOJIIO JeTajel
(BUpoOiB) ENEKTPUYHOTO amapara (IPUCTPOI0) ado EIECKTPOMEXaHITHOTO
obnamHanHs eneproemanx BupoOHUNTB JJCTY 'OCT 2.307:2013).

JoBinkoBi po3mipu BUPOOiB, M0 HE MiUIATaI0OTh BHUKOHAHHIO 32
JTAHUM KpECIICHHSIM, IMO3HAYal0Th Ha HHOMY 3ipodukoro (*), a B TEXHIYHHX
BAMOTaX 3aMUCYyIOTh Tak: “* Posmipm mms mosimok™. JliHiiHI po3mipH i
TpaHUYH] BIAXWICHHS Ha KpECIeHHAX BKa3ylOThb Yy MijimMerpax, 0e3
MO3HAYCHHS OAMHUIIb BUMipIOBaHHSI.

Po3mipn Ha KpecleHHSX MPOCTaBSIIOTb 3  BHUKOPUCTAHHSIM
pO3MIpHUX umcen 1 JiHIA KpecmeHHsA. PosmipHi miHii 3 000X KiHIIB
0OMEXYIOTh CTPUIKAMH, IO YIHPAIOTHCS B KOHTYPHi, BUHOCHI 1 OCBHOBI
miHii. HeoOXimHO YHWKAaTH TMEepPeTHHY pPO3MIPHUX 1 BHUHOCHHUX IIiHIH.
Po3MipHi uncna HaHOCITH HaJl PO3MIPHOIO JIIHIEIO K MOXKHA OJFbKYe 70 i1
cepeauHu. Bci po3mipu MOBHMHHI MaTW TpaHWYHI BiAXwieHHs. [ paHW4Hi
BiJIXWJICHHS BKa3YIOTh Ha KPECIEHHIX OHUM 3 TPHOX CIIOCOOIB:

a) YMOBHHMH ITO3HAYEHHSMH IIONIB JOMYyCKiB, Hampukiazn, 10H7,
10h7, 10js14;

6) YHUCJIIOBUMU 3HAYCHHIMU FpaHI/I‘-IHI/IX BiI[XI/IJ]eHL, HaHpI/IKJ'Ia,Z[,
+0,1
107, 10 ,,, 100,1;

B) YMOBHUMH ITO3HAUYCHUMHU MOJIiB ,Z[OHYCKiB 3 BKa31BKOK YHMCIIOBUX
3HAUYCHb I'PaHUYHUX Bi)Z[XI/IJ'IeHB, HaIllpuKJam,

1I0H7°%;  12¢8(*30s) -

['pannuni BIIXWICHHS, IO TOBTOPIOIOTECS Oarato pa3iB Ha
KPECJICHH] 3 BiJHOCHO HU3HKOI0 TOYHICTIO, MOKHA HE MPOCTABIIATH, MPHU
FOMY Y TEXHIYHMX BUMOTAX JIiJ{ 3pOOUTH BiJTIOBITHUI 3aITHC, HAIPUKIIA],
«HE BKa3aHi TPaHWYHI BiIXWICHHS po3MipiB: orBopie H14, Bamis hl4,
IHIIKX [S14%.
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5.4 HaneceHHsl TPAaHNYHHUX BixxwieHb ¢GopmMu i po3TanryBaHHs
MOBEPXOHb

Hani mpo rpannyHi BimxwiaeHHS (GOpM 1 pO3TanIyBaHHS IMOBEPXOHb
(ACTY I'OCT 2.308:2013) Bka3yrTh y NMPSIMOKYTHIl pamiti, po3aiieHiit Ha
IBi a00 TpW YaCTHHU, B SKMX BMIIIYIOTh: B MEPLIIH — 3HAK BiAXUICHHS; Y
JIpyTiii — TpaHWYHE BIOXWICHHS B MUTIMETpax; B TpeTii — OyKBeHi
Mmo3Ha4YeHHs 0a30B01 a00 1HIIIOT TOBEPXHI, JO SIKOi BITHOCHUTHCS BIAXUICHHSI
pO3TallyBaHHs, HAMPUKIA!

- 101 I 01 | A

bazy mo3HauaroTh yYMOBHHMM 3HAaKOM (PIBHOOIYHMM 3a4e€pHEHUM
TPUKYTHUKOM 3 BHCOTOIO, IPUOIM3HO PIBHOIO PO3MIpy MIpH(PTY pO3MIpHHIX
qucen). PaMKy KpecisaTh CyLUILHOK TOHKOIO JIIHIE; BUCOTa OYKB, ITUQD 1
3HAKIB MOBMHHA JIOPiBHIOBATH PO3Mipy WIpH(Ty po3MipHUX ymcen. PaMky
3’€IHYIOTh 3 €JIEMEHTOM, IO SKOTO BiJHOCHTHCS T'DAaHWYHE BiIXHJICHHS,
npsMOI0 ab0 JTaMaHOO JIHI€K0, 10 3aKiHYYEThCS CTpinkoro [4, 6]. YMoBHI
[MO3HAYEHHS 3HAKIB BIIXWIEHDL HaBeaeH] B Tadumml 5.1.

5.5 Ilo3HayeHHS HIOPCTKOCTi MOBEPXHi
Srizio 3 JCTY EN ISO 1302:2018 BuMOrs [0 30BHIIIHBOL

TEKCTypY TIOBEpXHI BKa3YyIOThCS B TEXHIUHIM JOKyMEHTAIlii Ha BupiO 3a
JIOTIOMOT OO JISKIJIbKOX BapiaHTiB rpa)iYHUX CUMBOJIIB (PUCYHOK 5.1).

. = [rm—
= @,\' i v/i
1 ¥ {

a) 6) B)

Pucynok 5.1 — [To3Ha4eHHs MIOPCTKOCTI MOBEPXHI
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Taomumus 5.1 — YMoBHI M03HaYeHHA 3HAKIB BiAXWICHD

I'pyna YMoBHI
. Bun nomycky
TOIYCKIB MIO3HAYCHHS
Honyck npsMomiHiifHOCTI —
Honyck mionHu L7
I[or[yc[( I[OHyCK KOJia O
opmu , .
Jlonmyck IMIIHAPUYHOCTIL /‘t}/
Jlommyck mpodiito mo3a0BKHBOTO _
HEePETUHY
Jlonyck napaneabHOCTi //
Jlommyck nepreHAnKyIIpHOCTI 1
Homyck Haxuiy J/
Homyck
po3TallyBaHH | Jlormyck CIiBBICHOCTI @
s
Jlonyck CUMETpUYHOCTI =
[Mo3uuiiHmMiA 101y cK &)
JIoTyCK MepeTHHy Ocei X
Jloryck pajianbHOTO OUTTS V4
Cymapni  |HOTMycK TOpHEBoro GuTTs 7
JOIYyCKH | J]oImycK IMOBHOTO PaJlialIbHOTO OUTTS /7
opMH 1
po?raEJyBaHH JloIryCK TOBHOTO TOPLIEBOTO OHUTTS /
i Honyck ¢popmu 3aganoro npodinaro N\

Joryck ¢popmu 3a1aHoi TOBEPXHI
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CuMBoM Ha pUCYHKY 5.1 O3HAa4arOTh HACTYIIHE!

a) — OCHOBHUI rpadidHnii CUMBOJ 30BHIIIHBOI TEKCTypH MOBEPXHI,
BU 00pOOKH MOBEPXHI HE OTOBOPIOETHCS;

0) — 3a3HaueHAa WIOPCTKICTh TMOBEPXHI OTPUMYETHCS HUIIXOM
BUJAJICHHS IIapy MaTepiaiy;

B) — 3a3HAuYCHa MIOPCTKICTh MOBEPXHI OTPUMYEThCS 0€3 BHIAICHHS
mapy Marepiany (HalnpHKIa, JUTTSIM a00 ITaMITyBaHHIM).

Bucora h moBuHHa DOpiBHIOBATH BHCOTI IU(p PO3MIPHHX YHCET,
Bucora H = (1,5-3)-h. Crpykrypa mo3HaueHHS MIOPCTKOCTI MOBEPXHI Y
BignosigaocTi 70 JICTY EN ISO 1302:2018 HaBeneHa Ha pUCYHKY 5.2.

C

e\/db

s

Pucynok 5.2 — CTpykTypa MO3HAUCHHS IIOPCTKOCTI MOBEPXHI

Ha mosutisix a i b pucyHKy 5.2 po3TanioByrOTh YHCEIbHI 3HAYCHHS
napamMeTpiB IIOPCTKOCTI TIOBEPXHI Ta iX MO3HAYCHHs1, HAIPUKIIA;

Ra 16 / Ra 16
Rz 4,2

Ha mo3unisix pucyHky 5.2 KpiM TOro BKa3aHO HacTYIIHE:

C — pO3TalIOBYETHCA TMO3HA4YKa CHoco0y OOpPOOKM TOBEpXHIi
(mampuknan, monipyBatu abo madpyBath);

d — BKasyeThCs THI HAaMpsIMKy HepiBHOcTel (Hampukian, "X", "M",

€ — TIPUITYCK Ha 00poOKY B MilliMeTpax.

Psnu 3HaveHb cepeqHbOro apu(PMETHYHOTrO BIIXHIICHHS MPOGLIIO
Ra, Bucotu HepiBHOCTEH npodinto Rz Ta crmiBBiIHOLIEHHS UX MapaMeTpiB
no 6GasoBoi momxuuu | HaBemeni B Tabmuiii 5.2 (HaMOiNBIN BKUBaHi
3HAYCHHS ITiJKPECIICH]).
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Tabmumst 5.2 — Pagm 3Ha4eHb CepeaHBOrO aAPUPMETHIHOTO
BigxmieHHs npodimo Ra Ta BucoT HepiBHOCTEH mpodimio Rz
3HaYCHHS MTapaMeTpiB, MKM Bazora
JTIOBXKHUHA
Rz, MkM Ra, Mmxm I, Mm
400; 320; 250; 200; 160; 125; | 100; 80; 63; 50; 40; 32; 25; 8
100; 80; 63; 50 20; 16; 12,5; 10; 8; 6.3
50; 40; 32; 25; 20; 16; 12,5 6.3;54;3.2,25;2; 16 2,5
12,5;10; 8; 6.3; 5, 4, 3.2; 2,5; | 1.6;1,25;1;0.8;0,63; 0,5; 0.8
2;1,6 04 '
16; 125 1; 0.8, 063; 05,04 | 2% 9% 02 2.2 016,
0,32; 0,25; gog;lo,leo; 0,125; 0,1: 0,08; 0,063: 0,25
== 0,05; 0,04; 0,032; 0,025
0,1; 0,08; 0,063; 0,05; 0,040; | 0,025; 0,020; 0,016; 0,012; 0.08
0,032; 0,025; 0,020 0,010; 0,008 '

5.6 HaHeceHHs1 Ha KpecJeHHA TeXHIYHUX BUMOT

TexHiuHi BUMOTM PO3TAIIOBYIOTHCS HaJ OCHOBHHUM HAIMCOM Y
BUTJISII KOJIOHKH, IMPHHA SIKOT MOBUHHA OyTH He OLIBIIOI0 BiJl OCHOBHOTO
Haruey (185 mMM). Mixk TEeXHIYHMMH BHUMOTaMH i OCHOBHMM HAallMCOM HE
MOBUHHO OyTH 300paXeHb, TaOIHIb, IHIIUX HAIKCIB 1 BUIBHOTO IPOCTOPY
(F'OCT 2.316-2008). Y TexHIYHMX BHMOTaxX BHKJIAJAlOTh BHMOTH, IO
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CTaBIIATHCA JO MarepiaiiB, TepMIidHOI OOpPOOKH, PO3MIpiB TpaHUIHUX
BiJIXHJICHB, KOCTI IIOBEPXOHB, /10 HAIATO/HKEHHS 1 PETYIIOBaHHS BUPOOIB,
YyMOB 1  MeTomiB  BUNpoOyBaHb,  MapKyBaHHS,  KJeWMyBaHHS,
TpaHCHOpTyBaHHs 1 30epiranHs. [IyHKTH TeXHIYHUX BUMOT MOBHHHI MaTH
HACKpi3Hy HyMepamiro. 3arojoBok «TexHi4yHI BUMOTH» HE NHIIYTh, 3a
BUHSATKOM BHUIAJKiB, KON HEOOXITHO BKa3aTH TEXHIUYHY XapaKTEPUCTHUKY,
SKY PO3MIIIYIOTH Ha BUIBHOMY IIOJIi KpECJCHHS Mij 3arojoBKoM « TexHiuHa
XapaKTepUCTUKa», a HAJ TEXHIYHMMH BHMOTAMH BMILIYIOTH 3aroJIOBOK
«Texuiuni BuMorn». OOHIBa 3ar0JIOBKH HE IiIKPECTIOTE [5].

5.7 OcHoBHi Hanucu Ha rpadivHii yacTuHi

Ilo3HaueHHs B HammMcax Ta HOMEpax KPECIEHHS BHUKOHYETHCS Yy
BIJIMOBIHOCTI 70 HaBeneHoi cxemu (pucyHok 5.3). Illudp moxymenra
KpECJIEHHSI Ha3HAYa€ThCsl y BIAMOBIAHOCTI mo Tabmumi 5.4. Ilpu mpomy
000B'I3KOBAMH € TIAMKACH PO3POOHHKA, 0COOH, SIKa TepeBipsie AUITIOMHUI
mpoekT (PoOOTy) 1 HOPMOKOHTpOJIEpa, JJIsi KPECICHHS 3arajlbHOrO BHILY
BBOJSITH JOJATKOBHM MiAIHIC 0co0H, 10 3aTBepmxye JI1.

OyHKIIO po3poOHWKA BHUKOHYE IUIUIOMHHK, KepiBHHK JIT i
HOPMOKOHTpPOJIEp — IIe 0c00a, IO Mepemipsie, a 3aBiayBau kadeapu —
0c00a, 1110 3aTBEPIKYE.

5.8 Ilo3HayeHHSA KOHCTPYKTOPCHbKOI JOKYMeHTaNii

Ko)xHOMY KpecieHHIO MPUBIACHIOETHCS MTO3HAYEHHS BiJIIOBIIHO /10
I'OCT 2.201-80. B JIIl mo3naveHHs HEOOXiHO BWKOHYBAaTH 3TiTHO 31
CTPYKTYPOIO KOy KiacHu(iKaliifHOI XapaKTEpPUCTHKH OyAb-SKOTO BHPOOY
(mesiki  KJIacM  CNEKTPUYHMX Ta  EIEKTPOHHMX  amapaTiB  abo
SJIEKTPOMEXaHIYHOr0 00JIaJHAHHS SHEPrOEMHHUX BUPOOHHITB Ta iX BY3IiB
BKa3aHO B TabOmuil 5.3) Ta pucyHkamu 5.3 1 5.4.

Bubipku 3 citku kiaciB Haeeneni B Tabmmii 5.3. [ligkiac, rpymy,
miArpymy, BUJI BUOMpalOTh HA MiANPHEMCTBI Ml Yac NepeAIUIIIOMHOI
NpaKkTUKW, B JTepaTypHHUX Kepenax Oibomiorekn HY  «3amopiszbka
nojyitexHikay (ayn.511), B «Kiaccudukarope», skuii MOXHAa 3HAUTH B
MetoanyHux Matepianax kadeapu EEA (ayn.226a) abo 3aBaHTaXUTH 3a
nocuinanssam https://dwg.ru/dnl/12054.

[Mepenik BUKOPUCTAHOI JTiTEpaTypH O(QOPMITIOETHCS Y BiJIIOBI THOCTI
1o JICTY 3008:2015 ta ICTY I'OCT 7.1:2006.
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IIpn BuKOHaHHI TPOEKTY (POOOTH) IMEPIIOUEProBOIO iHQOPMAIIIFO
MpO TepeNiK TMOCHWIaHb CTYINEHT OTPUMYye Bin KepiBHHKa. Ha kadempi
CICKTPUYHHUX Ta CJIEKTPOHHUX arapariB CTYJACHT MOXE OTPUMATH CIIUCOK
pexomennosanoi nitepatypu, ACTY i TOCT y monomory 1o AWUTUIOMHOI
poboTH, CKIaneHWil BHKIamadyaMd KadeAph pa3oM 31 CHiBpOOiTHUKAMH
yHiBepcuteTy. [IpoTe OCHOBHI BiTOMOCTI CTY/IEHT ITOBHHEH OTPUMATH TPH
CaMOCTIHHOMY TMOINYKYy iH(popMaIlii 3a TEeMOK pPOOOTH B Karajorax
6i6mioTek, MoBinKOBO-Oi0morpadiuaoMy Bimaimi (pedepaTuBHI KXypHAIH),
y BiADUTL TIEpioAWYHOI JiTepaTypd, ceKTopi iHdopMarii Ta TaTeHTHOMY
Bigaini HY «3amopispka mosiTexHikay (eMeKTpoHHHM pecype zp.edu.ua).

I'KIHO. XXXXXX. XXX. XXX
4 T Iudp noxymenty (tabnuis 5.4)

Howmep crynmenTa 3a Hakazom npo JI1

Homep mpuctporo abo geram 3a
knacudikaropom (6 mudp 3a PUCYHKOM
5.4)

Pucynok 5.3 — Cxema mo3Ha4eHHs KpecIeHb

XX X X X X
Knac —[ i i i
[Iingxiac
I'pyna
[Iinrpyna
Bunm

Pucynok 5.4 — CtpykTypa Koy KIacu}pikaiifHOi XapaKTepHUCTHKH
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Tabmuirst 5.3 — Citka geskux kinaciB kiacudikaropa €CKJI

Howmep . Howmep N
HaiimeHnyBaHHs Kiacy HaiimenyBaHHs Kinacy
KJacy KJacy
OcHacTKa Tpancdopmaropu.
28  |TexHoOIOTIYHA. Komnnencaropu. _
[HCTPYMEHT pikyHnit AmnapaTyn eleKTpH4H1
67 Hanpyroto Buie 1000
OCHaCTKa. . B. KommnekrHi
og  |TEXHOTOTiMHA, KPiM npuctpoi. xepena
IHCTpyMEHTA CBITIIA.
PLKYy1I0TO EnexTpomaruitu
Jerani — Tina
CxJtagaiibHi OTUHHALI 0o0epTaHHSA: KUTBII,
30 3arajbHO 71 JTIUCKH, CTPHIKHI, IIKiBH,
MAaIIMHOO YT BEJIbHI BTYJIKH, OJIOKH, BaJIH,
OCiiT. iH.
Jeram — Tina
obepraHHs: TpyOH
Oo0OmagHanHsg p PYOH,
) eJieMeHTH 3y04aToro
44  |texHOJOTIYHE 72 e
. 3a4eryICHHs; PO3Pi3Hi
cnenudivyne . .
CEKTOPH; CETMEHTH 1 T.
iH.
Jxepena eneKTpuyHOi
eHeprii, cucteMu Heraini — He Tina
56  |emexTpo3abesreyeHHs 73 o0epTaHHS KOPITYyCHI,
KommnexTn OTIOpHi, EMHICHI
€JIEKTPOOOJIaTHAHHS
Jleram — He Tina
Amapaty eneKTpuyHi o0epTaHHS: TJIOIIMHHI,
64 KOMYTalliliHI Ha 74 BaK1JIbHI, BAHTAXHI,

Hanpyry no 1000 B
BKJIFOUHO

TATOBi, BUTHYTI 3
JIUCTIB, Ta0, CTPIYOK,
npodisibHi, TpyOU
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Ta6muns 5.4 — Iludp rpadivHoro nokymenty [3]

HaiiMmeHyBaHHS TOKyMEHTa Mudp

CkamanbHe KPECICHHS CK
3araabHUN BUTIIA B3
CxananbHe KPECIeHHS EPIIOro By3iia CK1
Hpyroro By3na (y BUMaIKy HEOOX1THOCTI) CK2
TexHosoriuyHa cxema CKjaJaHHs TCC
[Inan po3rauryBaHHs 001 AHAHHS [1PO
Po3paxyHkoBi rpadiku, giarpamu PT I
JleTamoBaHHS TEPIIOTO By3Ja 01
CxeMma CTpyKTypHa El
Cxema (pyHKITIOHATEHA E2
CxeMa eeKTpUYHa PUHIUIIOBA E3
CxeMa eleKTpuyHa 3’ €JHaHb E4
Cxema migKIr0YeHHS E5
CxeMa eJeKTpUyHa 3arajbHa E6

5.9 Cnenndikauii 1o rpadiunoi yacrunu AI1

Crnemudikamii g0 rtpadiuaoi dactuam [II e camocTiitHuM
KOHCTPYKTOPCBKHM JIOKYMEHTOM 1 HE BXOJATH Y 3MICT TOSCHIOBAILHOT
3aIMCKH, aJIeé KOMIUICKTYIOThCSI Pa30M 3 HEH0, TOOTO ITiIIMBAIOTHCS MICIIs
JIOJATKIB.
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6 PEKOMEH/JIANII OO0 BUKOHAHHSA
OKPEMUX PO3JIJIIB JUMJIOMHHUX
MPOCKTIB (POBIT) BAKAJIABPIB

6.1 CTpykTypa IMIVIOMHOT0 MPOEKTY (IMTIJIOMHOI PpOOOTH)

CTpyKTypa IWILIOMHOTO TPOEKTY (IUIIOMHOI poOOTH) YMOBHO
MOJIAETHCS Ha BCTYITHY YaCTHHY, OCHOBHY YaCTHHY Ta JTOJATKH.

Bemynna wacmuna:

— turyneHuR apkym (Dopma 24 [loscHioBambHA 3ammcka  Jio
qunaoMHuoro mnpoekry (DOC, 32 KB);

— 3amanns Ha Il (AP) (Popma 25 3appanuns Ha AUIIIOMHHN
npoekT (DOC, 60 Kb);

— pedepar (aHOTarisl) yKpaiHCEKOIO a00 AaHTIIHCHKOI MOBaMHU
HeoOxigHo odopmutu 3rimHo 3 JCTY 3008:2015 (mpukman MokHa
nogusutuck 3a  (http://www.knmu.kharkov.ua/attachments/3659 3008-
2015.PDF, a6o http://iepor.org.ua/rules/rules-dstu-3008-2015.html);

— 3MICT;

— TepeNiK CKOpOuYeHb, YMOBHHX IO3HAUY€Hb, TEPMiHIB (SKIIO IE €
HEOOX1THUM Ta 3a 3T0JI0K0 3 KEPIBHUKOM);

— BCTYII.

OcHosna wacmuna:

— po3ninu (rJaBH), SKi PO3KPHUBAIOTH OCHOBHHMA 3MICT TIPOEKTY
(po6oTH) BiANOBITHO 710 TIEPETiKy MUTaHb, HAJAHUX Y 3aBJaHHI,

— KOXHHH po3/ii (T71aBa) Ma€e 3aKiHIyBaTUCS BUCHOBKAMM,

— 3aKiHYCHHS (3arajibHi BHCHOBKH);

— TepeJiK JHKepes MOCUIIaHb.

Jooamku.

PE®EPAT (anoramist) obcsirom 0,5-1 CTOpiHKH JEpKaBHOKO Ta
1HO3eMHOIO (SIKy BMBYaB CTYICHT) MOBAMH IOBHHEH CTHCIIO BiOOpaXkaTH
3arajbHy XapaKTepUCTHKY Ta ocHoBHuM 3MmicT JIT (JIP) 1 micTuTH:

— BIZIOMOCTi TIpO OOCST TEKCTOBOI YaCTWHH, KUIBKICTh LIIOCTpAIlil,
TabNMMLb, KpEeCcIeHHKIB, A0ONATKiB 1 OiOmiorpadiyHux HaiiMeHyBaHb 3a
MEPETiKOM MOCUIIaHb;

— MeTy MpoeKTy (poOOTH), BHKOPHCTaHI METOJM Ta OTPHMAaHi
pe3ynbTaTH (XapakTepUCTUKAa 00’€KTa IPOEKTYBAaHHS, HOBI SKICHI Ta
KUTBbKICHI ITOKa3HUKH, EKOHOMIYHUH €(EeKT TOIIIO);



https://zp.edu.ua/uploads/dept_nm/forms/Forma_24_Poyasniuvalna_zapyska_do_dyplomnoho_proektu.doc
https://zp.edu.ua/uploads/dept_nm/forms/Forma_24_Poyasniuvalna_zapyska_do_dyplomnoho_proektu.doc
https://zp.edu.ua/uploads/dept_nm/forms/Forma_25_Zavdannia_na_dyplomnyy_proekt.doc
https://zp.edu.ua/uploads/dept_nm/forms/Forma_25_Zavdannia_na_dyplomnyy_proekt.doc
http://www.knmu.kharkov.ua/attachments/3659_3008-2015.PDF
http://www.knmu.kharkov.ua/attachments/3659_3008-2015.PDF
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— PpexkoMeHfamii o0 BHKOPHCTaHHA abo (Ta) pe3ynbTaTé
BIIPOBAKCHHS PO3PO0OK ab0 MOCHTiKEHb (OTpUMaHi IMaTeHTH, MPUAHATI
3asBKM Ha TMAaTEeHT, NyOJdikamis B HAyKOBHX JKypHajaX, akTH Ipo
BITPOBAKCHHS TOILO);

— TIEPEITiK KIF0YOBHX CiB (He Oibire 20).

BCTYII wmae BigoOpakaTH aKTYaJlbHICTh 1 HOBHBHY IPOEKTY
(poboTH), a came B I[bOMY PO3JiJIi HEOOXIJHO CTHUCIIO OXapaKTepU3yBaTH
ramy3b  HApOJHOTO  TOCIOAApCTBA,  JUISI  SIKOI ~ BHUKOHYEThCS
eJIeKTpOMEXaHIYHNi ab0 eNeKTPOHHUI amapar (IPUCTiif), Ta TEPCIIEKTUBY
ii po3BuTKy. HeoOximHO TakoX IMOKa3aTH akTyalbHICTh BHOpaHOi Temu
npoekTy (poboTH) i KOPOTKO COPMYITIOBATH OCHOBHI 3amadi, sKi CHijI
BUPIIINTA TPU HOro MpoekTyBaHHi (po3pobui). Hampukian: «B maHomy
OUIUIOMHOMY  TMPOEKTI  PO3MNISAJAIOTBCS ~ NHUTAHHA  MPOEKTYBAHHS
TpaHcdopmaropa cTpyMy AJsi paliOHIB 3 XOJOAHMM KiiMaTom». Obcsr
BCTYIy HE MMOBHHEH MMEPEBUIIYBATH OJIHY — JIBi CTOPiHKH.

OCHOBHA YACTHUHA nosiICHIOBaJIbHOI 3alIUCKU MA€ BKIIOYATH:

— po3po0OKy BUMOT JI0 XapaKTEPUCTUK 00’ €KTa MPOEKTYBAHHS;

— BUOIp 1 OOTPYHTYBaHHS ONTHUMAIBHOCTI TEXHIYHHX pillleHb abo
TEOPETUYHUX Ta CKCIICPUMEHTATBHUX METOMIB JOCHTIHKEHb MOCTABICHUX
3ajady,;

— BUOIp Ta OOIPYHTYBaHHS MOJIMBHUX BapiaHTiB TEXHIYHOI
peaiizamii Ta METOJIB PO3pPaxyHKIB MapaMeTpiB €IEMEHTIB (EeIeKTPUIHHIX
CXEM, MEXaHIYHHMX €JICMEHTIB Ha MIIHICTb Ta 1H.);

—  eKCIepUMEHTAIbHI  JOCHI/DKEHHS,  pO3pOOKYy  METOTUKHU
JIOCHIDKEHB, OMKUC EKCIIEPUMEHTAILHOTO O0JIaJIHAHHS, aHaJi3 Pe3yJibTaTiB
EKCTIEPUMEHTY;

— TEXHIKO-€KOHOMiuHe OOIPYHTYBaHHS JIUIUIOMHOTO TIPOEKTY,
PO3PaxyHOK €KOHOMIYHOTO €(PEeKTY;

— mpomo3wiii Ta 3aX0AW MO0 3a0e3Me4eHHs] OXOPOHUW Mpall,
TEXHIKU 0€3MeKH, OXOPOHHU JOBKIILIS;

— BUCHOBKH 3a po3/ijiaMH (TJlaBaMu).

Haityacrime B JIIl cryaeHTn B mepmioMmy po3naiini (3a3BUYail 1e
«OIJsid TA AHAJI3 ICHYIOUUX KOHCTPYKTHUBHUX
(CXEMHHUX) PIIHEHb EJEKTPUYHOI'O AIIAPATA 4YH
HPUCTPOIO») npoBOIsATH OTIISA T4 aHAI3 CydYaCHUX KOHCTPYKIii (abo
CXEM, HalpHKJIaj, MEepPeTBOPIOBAYiB YaCTOTH, BUIPAMIISIUIB, PETYISTOPiB
abo cHCTeMHM KepyBaHHS  IIEPETBOPIOBaYaMH)  EJICKTPHUYHHX  Ta
CJIEKTPOHHUX  amapaTiB, a00  €JEKTPOMEXaHIYHOro  OOJaJHAHHS



39

SHEePrOEMHUX BHPOOHHWITB, OMM3BKHX Ta IMOMIOHUX 0 TOTO, SKHM
po3pobnserbess B Il 3 000B’SI3KOBHM aHaIi30M iX IepeBar i HEHOJIKiB.
TyT HeoOXiHO HABECTH OCHOBHI TEXHIUHI XapaKTEPUCTUKH MPUCTPOIB abo
amnapariB, aOCOJIFOTHI, MMUTOMI i TEXHIKO-C€KOHOMIYHI TIOKa3HUKHU TOJIOHUX
araparis.

i posmimm  HAIl, wHampuxman, «OI'JISI ICHYKOUHUX
KOHCTPYKIIIA NMEPETBOPIOBAUYIB» NOBUHHI MiCTHTH TIPHKIAIN
CXeM 1 KOHCTPYKIIill MPUCTPOiB, 3MaTHUX peanizyBaTH (QYHKIlI IPHUCTPOIO,
3aIaHOTO JI0 TPOEKTYBAaHHS, BUABHTH IXHI NEpeBard Ta HEIONIKA 1, Ha
mificTaBl JaHOro aHamiily, c(OpPMYIIOBATH 3aBJaHHSA HA IMPOEKTYBaHHA,
TOOTO BUOpATH cXeMy Ta MPUHLUI POOOTH KOHCTPYKIIIT MPUCTPOIO.

Bubip 1 oOrpyaryBaHHS (KOHCTPYKIi abo cxemm) amapara
BUKOHYETHCSI HA OCHOBI MOMNEPEIHBOI0 OMIISAY Ta aHAli3y; BU3HAYAOTHCS
OCHOBHI TapaMeTpu Ta TOJIOBHI PO3MipW amapaTa, 0 PO3pPOOIISIETHCS;
OOTPYHTOBYIOTHCSl TIPUHHATI PIlIEHHS 3 TEXHIKO-€KOHOMIYHHM aHalli30M
BapiaHTiB (KO BOHU TOTPiOHI); BHOMPAETHCS METOAMKA PO3PAXYHKY
napamMeTpiB Ta XapaKTEpPUCTUK MPUCTPOIO abo amapara.

AHani3 iCHylOUMX KOHCTPYKIIH amapariB, aHAJIOTIYHHX TOMY, IO
MPOEKTYETHCS, OakaHO POOWTH HE TITBKH Cepell BITYM3HSIHUX, ale M
3aKOpJOHHUX KOMIIaHil, MiSUIBHICTh SKHUX CIPSIMOBaHa Ha PO3pPOOKY Ta
(a00) BUpOOHHUIITBO Takux anapatiB. HeoOXilHO HABECTH OCHOBHI TEXHIYHI
nmapaMeTpH, IMPOBECTH aHalli3 IepeBar Ta HENONIKIB aHamoriB. Pozmin
3aKiHYYETBhCS BHOOPOM 3arajbHOI KOHCTPYKTHMBHOI ()OpMH amapara, IIo
MPOEKTYETHCS 3 OOTPYHTYBAHHSM IIBOTO BUOOPY.

Hampuknan, KOHCTPYKTHBHI CXeMH Ta TEXHIYHI IapamMeTpu
BUMHKAYiB, KOHTAKTOpiB i myckauiB HaBeneHi B [49, 54], a Takox y
KaTajorax 10 HWU3bKOBOJBTHUM KOMYTAlilHUM amapartaM. MOKIHBO
KOPUCTYBATHCS IAHUMH, OTPUMaHUMH 3 [HTepHeTY.

B mpoekTHO-TEXHIYHOMY 3aBJIaHHI HaBOAATHCS BCl TEXHIYHI Ta iHIII
napamMeTpH, BAMOTH Ta YMOBH, III0 HEOOX1/IH1 /IJIs1 BAKOHAHHS PO3PaxyHKY i
NPOEKTYBAHHS arnapara.

Iami pospinu 11, nanpuknan, «IPUHIUAII POBOTHU CXEMMW»
MOBUHEH MICTUTU PUCYHKH PO3TIIHYTHX Ta 0OpaHOi CXeM MPHUCTPOIO, IO
MPOEKTYETHCS, OMHUC HOro poOOTH 3 yciMa HEOOXIIHUMH JiarpaMamul Ta
dopmynamu, 1o BimOOpaXkaroTh XapakTep €JIEKTPOMAarHiTHUX MpOLECiB
npu Horo ¢yHkuionyBanHi. AGo Takuit posnin «PO3PAXYHOK
3AJJAHOT'O MMPUCTPOIO» moBWHEH MICTHTH METOJUKY PO3PaxXyHKY,
BUOIp eneMeHTHOI 0a3u 3 ypaxyBaHHAM pPO30ODKHOCTEH TapaMeTpiB
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€JIEMEHTIB 1 IPUITyCTUMHUX KOJIMBaHb HAMPYTH MEPEXi KUBJICHHS, a TAKOXK
PO3paxyHOK MapaMeTpiB 1 XapaKTEPUCTUK CXEMH, 110 po3podisierses [11 —
19, 22 - 35].

3umict poznity EKOHOMIUHA YACTUHA IMTPOEKTY cryneHT
Y3TO/UKY€ 3 KOHCYJIBTAHTOM 3 €KOHOMIYHOI YaCTHHH, SIKMH MPU3HAYAETHCS
Kademporo EKOHOMIKM Ta Opradi3alii BHUPOOHHIITBA YHIBepcHUTETy. B
JAHOMY PO3AiJTi PO3TIAJAIOTHCS TAKOXK OpraHi3aliifHO-TeXHI4HI 3acO00H Ta
MMATaHHS CTAaHAAPTH3AIIT 1 SIKOCTI.

3mict pozminy mpoekty (pobotr) OXOPOHA IIPAL, sxwii
Y3rOIKYEThCS 3 KadeIporo OXOPOHH Mpalli i HABKOJIIIHBOTO CePEeIOBHIIA
HY «3amopi3bka MoOJIITEXHIKa», MOBUHEH BiA0Opa)aTh OCHOBHI 3aXOJH 3
OXOpOHHM Tparli i TeXHiKu Oe3NeKW MpU BUTOTOBIEHHI abo eKcIuryaTamii
CIIPOEKTOBAHOTO arapara. B mpoekTi MOBUHHI OyTH BiAOOpaKECHI MUTAHHS
EKOJIOTii 1 OXOPOHM HABKOJHUIIHBOTO CEPEIOBMINA, IIOB’si3aHI 3
BUT'OTOBJICHHSIM Ta €KCILTyaTalli€l0 CIPOEKTOBAHOTO arapara.

3aranpri  BUCHOBKM  momo  BiANOBIAHOCTI  OTpUMaHHUX
pe3yJbTaTiB 3aBAaHHIO Ha JWIJIOMHE TMPOEKTYBAHHA Ta BHCYHYTHM
BAMOTaM, MOXIIMBICTh BITPOBA/KEHHS a00 3aCTOCYBaHHS Pe3yJIbTaTiB.

HEPEJIIK J?KEPEJI IMOCHUJIAHHS BHKOHYETBCS 3TiTHO 3
ACTY TOCT 7.1:2018. B HbOMY CTyIE€HTOM HaJIa€ThCS MOBHUI Tepernik
JiTepatypu, mo Oyina BUKOpUCTaHAa MPH BUKOHAHHI JUIIOMHOTO TPOEKTY
(kHUTH, CTATTi, METOJANYHI BKa3iBKH, IHTEPHET PECYPCH TOIIIO) .

Jo JOJATKIB BuHOCSATBCS:

— BUBEJICHHS PO3PaXyHKOBUX (HopMyT;

— iHmI MaTepiand, SKi JONOMAararTh OUTBII TIOBHO 1 JOKIIAJIHO
PO3KPUTH 3ayM Ta IUISIXH peatizallii mpoekty (poOoTn);

— pHUCYHKH, Ta0muii, Tpadiku 3 JiTepaTypHHUX JKEepeN, sKi
BUKOPUCTOBYBAJIHCH TIPH PO3PAXYHKY MTPOEKTY;

— TmoBHY iHQoOpMamir0o Tpo 3acTocoBaHi B JaHil poOOTI
KOMITJIEKTYIOUi (HaIiBIPOBIIHUKOBI MPWIAAH, PE3UCTOPHU, KOHJICHCATOPH,
Jpoceri, po3’€MHI 3’€IHyBaui 1 T.i.); iX KOHCTPYKIi Ta Kiacugikariiiai
napamMeTpH BiJIIOBiAHO IO CTaHAAPTIB.

Bci meronuuHi BKa3iBKM JUIS BUKOHAHHS JUIIOMHOTO MPOEKTY
3HAXOAAThCS B EJIEKTPOHHIM HaykoBii Oibmioreni HY «3amopizbka
HOJTITEXHiKa» 3a mocwiaHHsaM zp.edu.ua / Haykosa 6i6nioteka / CtyneHTy/
Peno3urapiii/ ABTop....1 Jaji 3a MOCHIAHHSIM.
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6.2 Junaomui npoekTn (podoTH) N0 PO3PaxXyHKY Ta
NPOEKTYBAHHI0O HM3bKOBOJIbTHHX aNapaTiB KepyBaHHsl Ta anapartis
PO3MOAINTBHUX MPUCTPOIB HU3bKOI HANIPYTH

3aBiaHHs Ha JUIUIOMHHE TPOEKT (poOOTYy) MO PO3paxyHKy Ta
NPOEKTYBAHHIO BUJIAETHCS MEpe]] OYATKOM TIEPEIIUIUIOMHOI TPAaKTHKU TI0
OJIHOMY 3 BapiaHTiB, HABEICHUX B TAOJUIN TOJATKy A.

PexomenmoBana MTOCITIOBHICTh eTarmiB MIPOEKTYBAHHS
HU3bKOBOJIFTHUX arapatiB KepyBaHHS, amapartiB Ta MPUCTPOIB PO3MOILTY
HU3BbKOI HANIPYTH KOHTAKTOPIB 1 MArHITHHUX MyCcKayiB MPUBEICHA HIDKYC.

6.2.1 AnHani3 iCHyrOUMX aHaJOT1YHMX KOHCTPYKIIH amapatiB i BHOIp
3arajgbHOI KOHCTPYKTUBHOI JOpPMHU arapara.

6.2.2 [IpoekTyBaHHs €IEMEHTIB CTPYMOIIPOBIIHOTO KOHTYPY.

6.2.2.1 PospaxyHok mepepisy Ta BHOIp Marepialy BHBIIHHX
HE130JIb0BaHUX 200 YaCTKOBO 130JbOBAHUX LIHH.

6.2.2.2 Po3paxyHOK KOHTaKTHHX 3aTHUCKiB (Ha KIHISX IIHUH
nepeadadeHi KOHTAKTHI OBEPXHi i OTBOPH A7 OOMTIB).

6.2.2.3 [IpoexTyBaHHS THYYKOTO 3B’ A3KY (SKIIO BiH €).

6.2.2.4 TlpoexkTyBaHHS 1 pO3PaxyHOK KOMYTYIOUHX KOHTAaKTiB
BKITIOYAE MEPENIK TAKUX MUTAHb:

— BUOip MaTepiaiy, po3MipiB, IEPETUHY;

— BU3HAUYCHHS CHJIM HATUCKAHHS KOHTAKTIB;

— PO3paxyHOK MEPEeXiTHOTO ONOPY KOHTAKTIB,;

— PO3paxyHOK TEeMIIepaTypy KOHTAaKTy 1 CTpyMy 3BaplOBaHHS
KOHTAKTIB,

— po3paxyHOK BiOpallii KOHTaKTiB;

— PO3paxyHOK €JIeKTPOIMHAMIYHOT CTINKOCTI KOHTAKTIB;

— BU3HAYCHHS 3HOCOCTIHKOCTI.

6.2.3 IIpoekTyBaHHS TyTOTacHOTO MIPHCTPOIO.

6.2.4 TIpoexTyBaHHS MEXaHi3My BKIIOUYEHHS amapara 3 1moOyI0BOIO
KiHEMAaTUYHOT CXeMH 1 MEeXaHIYHOT XapaKTePUCTUKH MMPOTH I IOYHX 3YCHITb.

6.2.5 TIlomepenHii po3paxyHOK €JIEKTPOMArHiTHOI ~ CHCTEMH
MeXaHi3My BKJIIOUEHHS arapara.

6.2.6 OcraTouyHa po3po0OKa KOHCTPYKIII BChOTO amapara B ILIOMY,
Horo By3JIiB 1 leTaJei.

6.2.7 BukoHaHHS KpeclieHb 3arajJbHOro BHJYy amapara 3
HEOOXiZIJHUMHU BHJAMHU Ta pO3pi3aMH, a TaKOX KPECJICHb OCHOBHHUX
HaOIBII BaXKITMBUX BY3IIB arapara.
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6.3 [unjomHi po6oTH TO pO3paxyHKy Ta MPOEKTYBAHHIO
aBTOMATHYHMX BUMHKAYIB

[ Ipo€exTyBaHHS aBTOMaTHYHUX BUMUKA4iB PEKOMEHJOBaHa TaKa
MIOCJIIOBHICTh BUKOHAHHS €TaIliB.

6.3.1 Ornsan icHyOYHMX KOHCTPYKIH amapatiB, MO MOIOHI 10
3agaHoMy. BuOip 3aranbHUX KOHCTPYKTHBHUX (OPM HPOEKTYEMOTO
amapara.

6.3.2 Po3paxyHOK CTPyMOINpPOBIJTHOTO KOHTYpPY 3 BU3HAUCHHSM
Marepially Ta MEpeTHHY LIMH, KOHTAKTHUX 3aTHUCKadiB IIMHHHUX BHBOJIB.
Po3paxyHOKk TepMi4HOI CTiMKOCTiI IIMH 1 THYYKOro 3B’s3Ky. Po3paxyHok
TEMIIEpaTypy BHYTPIMIHIX KOHTAaKTHUX 3’€IHAHb Ta MAAiHHS HAMpPyTH Ha
HUX.

6.3.3 Bubip marepiaqy Ta po3paxyHOK KOMYTYIOUHMX KOHTAKTiB,
MIEPEXiAHOTO OTMOpY 1 MaAiHHSA HANPYTH Ha HbOMY. Po3paxyHOK cTpymy
3BapIOBaHHA KOHTAaKTiB 1 E€JEKTPOAWHAMIYHMX CHJI BiJKUIAHHS TIpU
KOMYTallisIX.

6.3.4 Po3paxyHOK OHi€1 KOHTAKTHOI IPY>KUHHU.

6.3.5 Po3paxyHOK po3XHITy i IpOBaIy KOHTAKTIB.

6.3.6 IlepeBipouHnii po3paxyHOK IyroracHOrO MPHCTPOIO aBTOMATa.
Po3paxyHok, 0OrpyHTYBaHHs 1 BUOIp YHUCIIa TUIACTHH 1 pO3MIpIiB AyroracHol
PEIIITKH.

6.3.7 Po3paxyHOK €JIEKTPOMAarHiTHOI CHUCTEMH EJICKTPOMArHiTHOIO
pO3UerIioBaYa MaKCHUMaJILHOTO CTpyMy a0o MiHIMallbHOI Hampyrd, abo
HE3aJIeXKHOTO JUIS AUCTAHIIHHOTO BiAKIIFOUSHHSI.

6.3.8 PospaxyHok TeruioBoro 0iMeTaneBOro pozdernroBada (SKIIO
TaKWUi 3aJJaHUH y TIPOEKTI).

6.3.9 KoHcTpykTHBHAa pO3pOOKa €JIEMEHTIB aBTOMAara 1 BCHOI'O
arapara B IiJIoMy.

6.3.10 BukoHaHHS KpecJieHb aBTOMaTa y JIBOX a00 TPbOX MPOEKILisIX
3 HeOOXITHUMH BHJAMH Ta pO3pi3aMH, a TaKOX KpPecJeHb OCHOBHUX
HaO1IbII BXKJIMBUX BY3JIiB amapara.

Metoauku MPOEKTYBAHHS Ta PO3paxyHKy €JIEMEHTIB
CTPYMOTIPOBITHOTO ~ KOHTYpPY  KOHTaKTOpa, MarHiTHOro  ITycKada,
ABTOMAaTHYHOTO BHMMHUKa4ya HaBEIEHI y IOCHJAHHAX Ta JiTepaTypHUX
JoKepenax HaiOIbII TTOBHO PO3IIISIHYTI MUTaHHS PO3paxyHKY Ta BHOOpY
CTPYMOTIPOBITHHUX IITMH, KOHTAKTHUX 3aTUCKAUiB, KOMYTYIOUHX KOHTAKTiB.
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MeToaMKH TPOEKTYBAaHHS Ta PO3PaXyHKY IYrOracHUX MPHUCTPOIB
KOHTAaKTOpPiB, MAarHiTHHUX MyCKa4iB, aBTOMATIB HaBeIeHI B [7].

6.4 [Jdunaomui mpoekTn (podoTH) MO PO3PaxXyHKY Ta
MPOEKTYBAHHIO MPUCTPOIB CUJIOBOI €J1eKTPOHIKH

Jo mpucTpoiB CHIOBOI €IEKTPOHIKM MOKHA BiJIHECTH €JIEKTPOHHI
amapaTtHi IPUCTPOI, IO 3aCTOCOBYIOTHCS B PI3HMX CHCTEMax 1 JKeperax
€JIEKTPOXKMBJICHHS Ta MPHU3HAYEHI IJIs1 IEPETBOPEHHS €IEKTPUYHOI eHeprii
3 OZIHUMH MapaMeTpaMH B €JIEKTPUYHY C€HEpriio 3 iHIIUMH MapaMeTpamHu.
Hanpuknan, mnepeTBOpeHHS €NeKTPUYHOI eHeprii 3MiHHOTO CTpymMy B
MOCTIHHWH (BHIIPAMIIAY1); MOCTIHHOTO CTPyMy — B 3MiHHHUH (iHBEpTOpH);
3MIHHOTO CTPyMy OJHi€i 4acTOTH — B 3MIHHHA CTPyM iHIIOI 4YacTOTH
(mepeTBOpIOBaYi  YaCTOTH);[IEPETBOPECHHS MOCTIHHOI Hampyru (cTpymy)
ONHI€l BENUYMHW — B TIOCTiHY Hampyry (CTpyM) IiHIIOI BeTHYUHU
(nmepeTBoproBayi HaMPyTH (CTPYyMY).

Jo mpucTpoiB CHIIOBOI €IEKTPOHIKH BiIHOCSATH TAKOXK EJIEKTPOHHI
npucTpoi ams QimpTparii Ta crabimizamii ctpymy 1 Hanpyru. Bei 3a3Haueni
BUILIE IPUCTPOI HA3UBAIOTh IEPETBOPIOBAYAMH €JIEKTPHUYHOIO CTPYMY.

Metonuka po3paxyHKy IEpeTBOPIOBAUiB Majol MOTYKHOCTI JEIo
BIJIPI3HSAETBCS BiJi METOJWKH PO3PaxXyHKy II€PETBOPIOBAYIB BEIHKOI
NOTY>KHOCTi, IO TIOSCHIOETHCS CHEUU(BIYHUMH OCOONMBOCTAMH IIHX
NPUCTPOiB, aje eNeKTPOMATHITHI NpOoIecH B HUX MAalOTh TOW camuid
xapakrep.

BukoHaHHS AMIUIOMHOTO TPOEKTY Ii€i TEMAaTUKU CTaBUTh CBOEIO
METOI0 OZICpP)KaHHs MPAKTUYHUX HABMUYOK 3 PO3PaxyHKY CXeM, PO3pOOKH
KOHCTPYKTHBHUX  BHKOHaHb, a TakoX O(OpMIIEHHS  TEeXHIYHOI
JIOKYMEHTAIIi] IepeTBOPIOBAILHUX MPUCTPOIB.

3aranpHi NMUTAaHHS, 0 MOXYTh OYTH PO3IVISHYTI B JUIIOMHOMY
npoekTi (poboTi):

— PpO3paxyHOK KOHCTPYKTHBHHX IIapaMeTpiB Y3To/KyBAILHOTO
TpaHcopMaTopa MepeTBoproBaya,

— BH3HAYCHHS CHEPreTUYHUX IOKAa3HUKIB  Y3TO/DKYyBaJbHOTO
TpaHchopMarTopa MepeTBOpPIBaYa;

— PO3paxyHOK €JEeKTPUYHMX MNapaMeTpiB HaIliBIPOBIIHUKOBHX
€JIEMEHTIB NIEPEeTBOPIOBAYA;

— BUOIp HaMiBIPOBITHUKOBUX CHJIOBUX MPWIIAIIB IIEPETBOPIOBAYA,

— mo0y/I0Ba CUCTEMU KepyBaHHsI IIEPETBOPIOBAYEM;
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— 1o0y/T0Ba CHCTEMH 3aXHUCTY TIepETBOPIOBAYA,;

— PO3paxyHOK TEIUIOBUX PEXUMIB pOOOTH IIEPETBOPIOBAYA,;

— MepeBipOYHHI PO3paxyHOK HaIilfHOCTI IepeTBOpIOBaya 3
ypaxyBaHHSM IPOBEJCHOT MOJIEpHi3allii.

Po3min, 1m0 TpHCBSYEHWH OmMHCY PO3pPOONEHOT KOHCTPYKIIii
BIAMOBIAHO 10 TpadidyHOi YaCTUHH MPOEKTY, TOBHHEH MICTHTH KpiM
PO3paxyHKOBUX alropiTMy Ta BHOOpPY HamiBIPOBIAHMKOBHX NpPUIAIB, a
TaKOXX PO3pPaxXyHOK IIUPHUHU JOPIKOK MEeYaTHOI TUIaTH, AiaMeTpa MPOBO/IIB,
MOTY)KHOCTI PE3WCTOPIB, CHCTEMH OXOJIODKCHHS HAITiBIPOBITHUKOBUX
MpUIaIiB, MacorabapuTHUX IMOKA3HUKIB MPUCTPOrO Toto [10, 21].

Y BUCHOBKAX wmae Oytu Hamana indopmamis Mpo TOJIOBHI
napaMeTpH, XapaKTePUCTUKA Ta KOHCTPYKII PO3pOOICHOTO MPHUCTPOIO i
iXHI{ BIAMOBITHOCTI 10 MPOEKTHO-TEXHIYHOTO 3aBJIaHHS.

JAOJATKMH micTsth y co0i:

— PpHUCYHKH, TaOmumi, rpadikd 3 JiTepaTypHHUX JDKEpen, sKi
BUKOPHUCTOBYBAIUCH MPH PO3PAXYHKY HMPOEKTY;

— TmoBHY IiH(OpMali0 Tpo 3acTocoBaHi B JaHid  poOOTI
KOMIUIEKTYIOYi (HAIiBIPOBIIHUKOBI MPIJIAANA, PE3UCTOPH, KOHIEHCATOPH,
Jpocei, po3’e€MHi 3’ €IHyBadi i T. 1HII.); iX KOHCTPYKII{ Ta KiacugikamiiHi
napaMeTpH BiJIIIOBIIHO JIO CTAHIAPTIB.

6.4.1 I'padiuna yacTuHa podoTn

I'padiuna yactuHa poOOTH MOBHHHA OYyTH BUKOHAHA KOMITIOTEPHUM
cnocobom y cepenosuuli KOMIIAC a6o AUTOCAD (pyunuii cmocid
JIOIYCKA€ThCS TIBKU 3 JI03BOJTY BHKJIaaya).

TunoBwii 3MicT rpadivHOl YaCTUHN Ma€ OyTH TaKHid:

— cXeMa eJIeKTPUYHA IPUHIINIIOBA,

— CKJIaJaJIbHe KPECIICHHS;

— cXeMa eNeKTPUIHUX 3'€THAHb;

— JIeTaIOBaHHS.

3MicT rpadivyHOl YaCTHHU YTOYHIOETHCS BIAMOBITHO A0 TEMHU POOOTH
1 MOTOKY€EThCA 3 KepiBHUKOM. Jluctn gopmary Al MoxyTs OyTH po30OHTI
Ha OUIbII apiOHI hopMaTH 3 ypaxyBaHHSIM TOTO, 110 PO3POOIICHI KPECISHHS
MIOBHHHI JJaBaTH YSABJICHHS PO KOHCTPYKIIIO CIIPOEKTOBAHOTO MIPUCTPOIO.
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6.4.2 Cneuudikanii

Crenudikanii € caMOCTIHHIM KOHCTPYKTOPCHKUM JTOKYMEHTOM 1 He
BXOJISITh Y 3MICT MOSICHIOBAIBHOT 3aITUCKH, @ TAKOXK MAIOTh BIMIHHOCTI Bij
CKJIaJJAIbHOTO KpECJCHHS B TOMY, IO cloBocnonyueHHs «llepernik
€JIeMEHTIB» eJIEKTPUYHUX CXeM HeOoOXiTHO BKa3zyBaTH B TaOJwii
crierudikariii, a TAKOX MiAMIUBAIOTHCS MICIIS JOJATKIB.

6.4.3 Iepeik TeM TUMJIOMHHX MPOEKTIB (PodiT)

6.4.3.1 IleperBoproBau eHeprii il OKpEeMHX BY3JiB HPOKATHUX
CTaHIB (HANPHKJIAJ, 37IMTKOBO3Y; TOJIOBHOTO JBUTYHA; JIETIOYUX HOXKHULB Ta
iH.).

6.4.3.2 [lepeTBOproBayi s rajlbBaHiKU Ta SJICKTPOJII3Y.

6.4.3.3 IleperBoproBadi aJs MiAHOMHHUX PUCTPOIB MIAXT.

6.4.3.4 bnoku KUBJICHHS Ta YIPABIiHHS MaCAXUPCHKUX Ti(TiB.

6.4.3.5 MopuepHi3allisi OJIOKIB JKUBJICHHS JIBUT'YHIB I103J0BXKHBO-
CTpyTaJbHHUX CTAHKIB.

6.4.3.6 MopnepHizallisi CTEHIOIB BHIPOOYBaHHA EICKTPUIHHUX
JBUTYHIB ITiCJIS PEMOHTY.

6.4.3.7 bnoku )KUBJICHHS Ta YIPaBIiHHS HACOCHUMHU CTaHIIiSIMU.

6.4.3.8 brmoku IKHBIEHHS Ta YNOPaBIiHHS KOMIIPECOPHUMU
CTaHIISIMH.

6.4.3.9 TupucTopHUil BUNPSIMISAY AJis enekTponpuBoay lq = 25 A,
Us =220 B.

6.4.3.10 TupucTopHuil BUNpAMIISY a7 enekTponpuBoxy I¢=50 A,
Uq =220 B.

6.4.3.11 TupucropHUiA BUITPAMIISTY Js enekTponpuBoay I = 100 A,
Us =220 B.

6.4.3.12 TupucTopHUIA BUNIPAMIISY JJIs entekTponpuBoay Iq = 320 A,
Uq =220 B.

6.4.3.13 TupuctopHuil BUIPsIMILSTY AJ1s1 enekTporpuBony I = 500 A,
Uqg= 220 B.

6.4.3.14 HepeBepcuBHUIA BUIPAMIISY [T €IEKTPOII3Y 3 MPUPOTHUM
oxonomkenusam I4= 100 A, Us =12 B, I, = 3,15 A.

6.4.3.15 HepeBepcuBHUIA BUMIPAMIISIY AJ151 €IEKTPOIIIZY 3 IPUPOJTHUM
oxoiokenHsaM Ig = 100 A, Ug=24 B, 1. = 6,3 A.
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6.4.3.16 PeBepcuBHHMI BHIPSMIISTY JUISL €IIEKTPOJI3y 3 MPHUPOIHUM
oxonomxkenusam I = 200 A, Ug=12 B, 1. = 6,3 A.

6.4.3.17 HepeBepcuBHHMI BUOPSAMIISAY AJsl €NEKTPOJI3y 3 BOJHHUM
oxonomkenusam I4 = 630 A, Ug =12 B, 1. =20 A.

6.4.3.18 PeBepcuBHHI BHIIPSAMIITY I €JEKTPONIZYy 3 BOJHUM
oxomomkenusaM Ig = 800 A, Ug= 24 B, I, =50 A.

6.4.3.19 Tpudaszuuii BUIIPSMIISY 3 BUPiBHIOBAIEHUM PEAKTOPOM.

6.4.3.20 IllecTUmybCHAN BUMPSIMIISY.

6.4.3.21 JIBaHaAUATUTYTECHAN BUTIPSIMITSY.

6.4.3.22 Bunpsmiisd A1 raJibBaHiKu.

6.4.3.23 Bunpsamiisia ajist €IeKTPOi3y.

6.4.3.24 Tpudazauii iHBEPTOpP UIA TIOTY)KHUX CIIO)KHBAdiB
eJIEKTPUYHOI eHeprii.

6.4.3.25 Hu3bKOBONBTHUI amapaTHUH KOMIUIEKC LIEHTPY 0OpoOKH
JaHUX.

6.4.3.26 TexHONOTIYHMH TIPOIIEC MOHTAXKY BUTIPSAMIISYA IS TATOBHX
[MACTAHI[N.

6.4.3.27 TexHONOTIYHMH TPOIlEC MOHTAXKY BHIIPSAMIIAYA IS
raJbBaHIKH.

6.4.3.28 TexHomoriuHMi TMpolec MOHTaXY BUOpAMIITYA ISt
EJICKTPOJII3Y.

6.5 IlepeJiik TeM TUIUIOMHUX NPOEKTIB (Po0iT) MO po3paxyHKy Ta
NMPOEKTYBAHHIO ANIaPaTiB Ta NPHUCTPOIB cepeIHbLOI Ta BUCOKOI HATIPYTH

6.5.1 AxrtuBHa yacTuHa TpaHcPopmaropa Hanpyru 525 kB.

6.5.2 AktHBHa 4uacTMHa TpaHcpopmaropa cTtpymy 123 kB,
1000/5 A.

6.5.3 ACHHXPOHHMH ABHUTYH JUIS OPSMOTO IICKY BEHTHIISITOpPA

6.5.4 AcCHMHXpPOHHMU JABUTYH JUIS MIPSIMOTO IIYCKY KOMIIpecopa

6.5.5 Baxyywmanii Bumukad 10 kB, 3150 A.

6.5.6 T'a3onanoBHeHmil Tpanchopmarop Hampyru 525 kB.

6.5.7 Tl'azonanoBHeHuid TpaHcopmatop crpymy 232 kB,
2000/1 A.

6.5.8 [3omAwuiiiHa KOHCTPYKWisl AN PO3MOIIUIBHOTO HPUCTPOIO
10 kB, 1250 A.

6.5.9 KomrmuektHuit posnonineHuit nmpuctpid 10 kB, 1250 A 3
CHCTEMOIO O0JIIKY €HEPrOCIIOKHBaHHSI.
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6.5.10 KomruiekTHuit posnoaiasuuii mpuctpii 10 kB, 1600 A.

6.5.11 KomruiekTHui posnoaiasuuii mpuctpii 10 kB, 2000 A.

6.5.12 KommektHuii posnoainsuuii npuctpiit 10 kB, 630 A.

6.5.13 KomruiekTHUi po3noineHuii npuctpiit 35 kB, 2500 A.

6.5.14 KoMiuiekTHHi po3moaiibHui mpuctpii 6 kB, 1000 A
BJIACHUX IOTPeO aTOMHOI CTaHITIi.

6.5.15 MacnonanoBuenuii Tpancdopmarop Hanpyru 400 kB.

6.5.16 Tlpuctpiii Ay JiarHOCTYBaHHS OOMEXyBada MepeHarpyru
330 B mix HampyToro.

6.5.17 Ilpuctpiii 3axucTy BiI NepeHanpyr s PO3MOAUIEHOTO
npuctporo 330 kB.

6.5.18 Ilpuctpiit KommeHcalii peakTUBHOI MOTYXKHOCTI MiJACTaHII1
110/10 xB.

6.5.19 TIlpwucrpiit MepeMHUKaHHS TpaHchopmaropa iz
HaBaHTaxeHHIM 35 KB, 200 A.

6.5.20 CrpymompoBigHUI KOHTYp pO3NOAiIpHOTO TpuTpoto 10 kB,
2000 A.

6.5.21 Tpanchopmarop Hampyru 132 xB.

6.5.22 Tpanchopmarop Hampyru 245 kB.

6.5.23 Tpancpopmarop Hanpyru 362 kB.

6.5.24 Tpanchopmarop nHanpyru 420 kB.

6.5.25 Tpanchopmarop crpymy 123 kB, 1000/5 A.

6.5.26 Tpanchopmarop ctpymy 245 kB, 2000/1 A.

6.5.27 Tpanchopmarop crpymy 245 kB, 600/1 A 3 enerazoBoro
130JIALIEFO.

6.5.28 Tpanchopmarop crpymy 245 kB, 600/5 A.

6.5.29 Tpanchopmarop crpymy 362 kB, 2000/1 A 3 enerazoBoro
130JIAITIERO.

6.5.30 Tparchopmarop ctpymy 362 kB, 2000/1 A.

6.5.31 Tpanchopmarop crpymy 525 kB, 4000/1 A 3 enerazoBoro
130JIAITIERO.

6.5.32 Tpanchopmarop crpymy 525 kB, 4000/1 A 3 enerazoBoro
130JIsLI€RO.

6.5.33 Tpanchopmarop ansi madu KepyBaHHS MPOMHCIOBOTO
yCTaTKyBaHHSI.

6.5.34 Tpanchopmarop st MOLYIBHOT MiJCTAHIIIT

6.5.35 Tpanchopmarop s pO3NOALIBYOT MTIACTAHIIT
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6.6 IlpaBuna odopmiaeHHs] MOCUIAHL TA IUTAT B JUILIOMHHX
NMPOEKTAaX, TOMOBiIAX Ta OCTITHUIBKHAX POOOTAX

anoBHi crynentu! ns ycmimmoro 3axucty JII, 3BicHO, OKpiM
Oe3mocepeIHbO HOr0 BUKOHAHHS, BU MAETE IMiArOTYBATH JOMOBIIh (TaKOK
NPEICTaBUTH TMHUCHMOBY BEpCiiO Ili€i TOMOBIdi), Ta TaK caMO CcaMHid
JHMIUIOMHUI IPoeKT (poboTy). HaifyacTime 3a Bce y CTYJCHTIB BUHUKAIOTh
NWUTaHHS, MOBSA3aHI 3 TUM, SK NPaBHIBHO O(GOPMHUTH LHUTATy 3 KHHIH,
CTaTTl, HABYAJILHHUX IOCIOHMKIB, 200 K caMe HeOOXiJHO IOoCHIaTUCId Ha
1HII pOOOTHI, HE IUTS iX.

Pexomennyemo Bam ckopucraTHCs HACTYIHHMH TpaBHIAMH
MPOTSATOM ITiATOTOBKH CBOiX POOIT.

6.6.1 OdopmiieHHsI HUTAT

Sxmo Bu HaBomuTe (OCHiBHY) UTATy 3 POOOTH IHIIIOTO aBTOPA, TO
IO IIUTATy HEOOXIHO B3SITHU B JIANKW Ta MOCTABUTH MOCWJIAHHS ITiciie Hel
Ha JDKEPerIo.

Hanpukinan, Bam HeoOXiZHO NpPOLUTYBaTH YpPUBOK 3 KHHUTH
I'. H. AnekcannpoBa «DIEKTPUUECKUE alMapaThl BEICOKOTO HAMPSKCHUS
uTarta Mae 0yTu opodpmiieHa TAKUM YHHOM:

Sk 3a3HadaroTh B CBOIM KHU3I AJE€KcaHnpoB Ta bopucos
«HauboplIee MPUMEHEeHUe B KauecTBe MarepuanoB B B/IK Hanum memHo-
BUCMYTOBbIE, MEIHO-XPOMOBBIE H MEIHO-OCpUIIIMEBbIE KOMIIO3UIIHH.
[lpuuém, wHcclIeAOBaHUSAMH  YCTaHOBJIEHO, 4YTO  KOMMYTAallMOHHBIC
XapaKTepUCTUKU BJK, Hanpumep, c MEIHO-XPOMOBBIMH
KOMITO3UIIMOHHBIMHA KOHTaKTaMH, 3aBUCST HE TOJBKO OT KOJIMYECTBEHHOTO
COJIep)KaHUsl KOMIIOHEHTOB, HO W OT pa3Mepa 3EpeH MOopoIIKa Xpoma,
CIIEKaeMOr0 ¢ MEJHOM MaTpULEH METOIOM OPOLIKOBOM METAILTyprun» [4]

VYBara! He 3a0yBaiiTe BKIIOYMTH IOBHE MOCHJAHHS Ha PabOTy B
HEPEJIIK /UKEPEJI HOCUJIAHHS nHanpukiHiii po6oTH.

Takox HEOOXiZHO BHOKPEMUTH KpOC-LMTYBaHHsI, TOOTO 1€ Taka
curyauis, komu Bu B cBoiii poOoTi muryere uwich IyMKH HeE 3
OpHUTIHAJILHOTO JPKepena, a 1o poboTi (cTarTi) iHIIoro asropa. Hanpukan,
B cBoiimy JI1 Bu Bupimmnu npountyBaTtu 3akoHu Kupxrodda ado Owma,
aki 3HaxomsaThbca B KHM3I M. C. TaeBa «DnekTpuyeckue anmaparsl
yrnpasieHus». Ase ko Bu He 30upaerech untaTu podotn Kupxrodda ta
Owma a Hi B OpUTHHAI, a Hi B epeKiIaji, Toli He Tpeba ohOPMIIATH IIUTATH
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3 poOiT IMX aBTOpiB, HIONTO BW cami 3Haiimmy ii, uATaroum iX CTaTTI.
Heo0xigHO 3p00WTH KpOC-LIMTYBaHHS Ta BHECTH B IEPENIK JTEpaTypu
Tineku kHury W. C. TaeBa «DnekTpUYecKre ammapaThl YHIPaBICHUMD.,
3BiIKM BW B3sTn IUTaTy MpO 3aKOHU. DTO MOKHO CHIENAaTh TakK:

B cBoiif kau3i «Onekrpudeckue anmnapatsl yrnpasiaeHus» U. C. Taes,
NpY HaJaHHI PEKOMEHJAI IIOM0 PO3PaXyHKY JYroracCHUX MPUCTPOIB
MOCTIHHOTO CTPYMy, HABOIUTH BiIOMY YMOBY IUIsl TaCiHHS IyTH, TOOTO
BOJIbTAMIIEPHA XapaKTEPHCTHKA JIyTH Ma€e 3HAXOJUTHCh Ha Tpadiky Bulie
HDK peocTaTHa XapaKTepHCTHKa JaHITiora. A TakoXX 3a3Hadad, IO B
KPUTUYHUX YMOBaXx Ii XapaKTepUCTUKW MOBHUHHI KacaTHCs OJHA APYIoi B
oHii Touri [49].

6.6.2 OdopMiieHHS MOCUIAHD 0€3 IUTYBAHHS

Odopmrennst mocunanb 0e3 IHUTYBaHHS 3AIHMCHIOETHCS, KO0 Bwm
Ma€Te Ha METI MPOCTO TEpPEeNnoBICTH YHIOCh AyMKYy O0€3 HaBeIeHHS
nociiBHoI nutaTy. Le kpare e 3po0UTH TaKUM YHMHOM, HATIPUKJIIAJ:

AnekcanapoB Ta bopucoB [4] HaBenmu OCTIKEHHS KOHTAKTHHX
MaTepiajgiB Ui JAYrOracHMX KOHTAKTiB Ta MPOAHANI3yBall BILUIHB
CKJIQJIOBUX IIMX KOMIIOHEHTIB Ha €JIEKTPUYHY MIIHICTh MIXKKOHTAKTHOTO
MPOMIXKKY Y BiJIKJIFOUEHOMY CTaHi.

6.6.3 OdopmiaeHHs nepetiky JKepes MOCUIAHHS

Hampukiami /I 00OBSI3KkOBO HaBOAWTHCSA TEpENiK JiTEpaTypH,
KOTporo Bu (hakTH4YHO CKOpUCTAIUCS TPH IIATOTOBII CBOTO IPOEKTY.
HeoOxigHO BHOCHTH B TEpeNiK JIiTepaTypu JUIIE Ti JUKepena, sKi Oynn
JIHiCHO ompalboBaHi, 3a/isHi Ta npouyntaHi Bamu. 3a3Buuaii mxepena, 1o
OyJI0 BUKOPHCTAHO, HATAIOTHCS B ali(haBUTHOMY TOPSIIKY (TI0 IepIii OyKBi
npu3BuIIa aBTopa). Skmo Bu kopHcTyeTech iHIIOMOBHOIO JITEpaTyporo,
TO BOHA HAJAETHhCS MOBOIO OpHriHaiia. B meperniky siteparypu 000BSI3KOBO
Mmae Oytu Hymepauis. s [aTepHer-pecypciB MawTb OYTH NpU3BHUILE
aBTOpa Ta iHIAJIM, HA3BacTaTTi, PiK, TOUHA ajgpeca CTaTTi (MOCHUIaHHS Ha
BeO-cTopinky). Jusitecs MEPEJIK JKEPEJ MNOCHUJAHHS (sik
MIPUKJII).
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Honarok A
Tabmuns A.1- Bapiantu TeM TUIUTOMHIX POOIT 32 TEMATHKOIO HU3BKOBOJIBTHUX amapatiB KepyBaHHS
Ta anapaTiB pO3MOIiIIbYMX MPUCTPOIB HU3bKOI HAIPYTH
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[IponoskenHs Tadumi A.1

1 2 3 4 5 6 7 8 9 10 11 12 13 14
KonTak-
TOp . Ilepe- [Toc- _
8 | mocri- | 220 | MM | 420 | 15| puswo | 600 | 10 | 7 | 220 | 5 | 05 | K1V
H-HUH . . 113
HOTO TPHBAITHI HUH
cTpyMy
o | MaruiTHHi | gg5 | 3vimmi 10 | 33 | [IB=40% | 600 | 10 |>MM| 250 | 10 | 1,0 | MJ
mycKad uif
10 -« 380 -« 25 | 33 | IB=60% | 1200 7 -«- 380 10 1,0 | IIMJI
11 -« 660 |3minnmii 25 33 | IIB=40% 600 7 -« 220 10 1,0 | IIMJI
12 -«- 380 -« 25 | 33 | IB=60% | 1200 7 -«- 127 10 1,0 | IIMJI
13 “« 380 |~ | 40 |33 [IPSPUEHO\ ga5 | g 380 | 10 | 10 | M
TPHBATHI -«-
14 -«- 380 -« 63 | 33 | I1IB=40% | 600 7 -«- 220 10 1,0 | IIMJI
Konrakrop vy Koportko- Iocri )
15 | mocriitroro | 220 [NOTH | 63 | oy | wacumi | 150 | 10 | # | 220 | 063 | 002 | MK2
HUH . 20b
CTPYyMY 15¢ HUH
16 -«- 220 -«- 40 23 | TpuBammii | 1200 7 -« 220 16 2,5 | MK1
17 -«- 440 -« 40 23 | Te came 1200 5 -« 48 16 2,5 | MK1
18 -«- 220 -« 63 | 23 | 1IB=40% | 1200 10 -«- 110 16 25 | MK2
19 -« 440 -«- 63 23 | [IB=60% | 1200 8 -«- 24 15 25 | MK2
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IIpomoBxenns Tabumii A.l

1 2 3 4 5 6 7 8 9 10 11 12 13 14
IKoHTaKTO, .
IlepepuBno Mocri
20 P 380 |3mimmmii 40 | 23 | PSPMBHO 600 | 10 i | 24 16 | 25 | MKl
3MiHHOTO TpUBAIHI i
cTpymy
21 -« 660 -«- 25 23 | [IB=25% | 150 10 -«- 48 26 2,5 | MK1
22 -« 380 -«- 63 23 | TpuBanuii | 600 10 -«- 220 16 1,5 | MK2
23 -«- 660 -« 40 23 | TIB=60% 1(2)0 7 -« 110 16 1,0 | MK1
24 « | 500 | -« | 25 | 13 |Tpusammii | 150 | 10 | -« | 220 | 10 | 20 | MKl
120 KT
25 -«- 380 -« 100 33 -« 0 7 -« 380 10 0,3 6010
120 KT
26 -«- 380 -« 160 33 -« 0 10 -« 220 10 0,3 60205
130 KT
27 -«- 380 -« 250 33 -« 0 8 -« 127 10 0,3 6030B
KT
28 -«- 380 -« 400 33 -« 600 7 -« 110 6,3 0,3 6040B
29 « | 380 | -« | 630] 3 « |600| 7 | « | 36 | 63 | 03| KL

6050b
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IIpomoBxenns Tabumii A.l

1 2 3 4 5 |6 7 8 9 10 11 12 | 13 | 14
KonTtaxrop Iocri
30 | swmimmoro | 380 |3immmii| 100 | 33 [ISPSPMBHOL 45n | 4o | i | 24 | 15 | 03 | KIN
TPHUBAIIHHA . 6010
CTPyMYy HUH
KTII
31 -« 500 -« 160 | 33 -«- 600 7 -« 48 15 0,3 6020
gp | Marmimamit | ggq | 40 | 33 -« 600 10 |3V | 364 5 0,7 |MA311
Hcha‘I nun
33 - 500 | -« 40 | 33 |1IB=60% | 1200 8 —« | 220 5 0,7 |TIA311
34 -« 380 -« 63 33 | TpuBanmii 600 10 -« 127 5 0,8 |I1A411
35 -«- 500 -«- 63 33 |IIB=40% 1200 8 -«- 220 7 0,7 [I1A411
36 -«- 500 -«- 50 33 |IIB=40% 600 8 -«- 127 7 0,7 (T1IA412
37 -«- 380 -«- 100 | 33 | I[IB=60% 600 8 -«- 220 5 0,5 |ITAS11
38 -« 500 -« 75 33 | TIB=40% 600 8 -« 220 6 0,5 [(ITA512
39 - 380 | -« | 10 |53 |mB=40% | 1200 | 8 | -« | 380 | 6 | 06 H%%’
40 - 500 | -« 6 |53 |mB=40% | 1200 | 8 | —« | 220 | 5 | o5 |TME-

100

89



[ponoxenns Tadbmuii A.l

1 2 3 4 5 | 6 7 8 10 | 11 [ 12 [13] 14
4 | i | 500 [imeni| 14 | 3 [msov | 600 Svin | gg |5 | 10 |[ME

IycKay HAU 200
42 « | 440 | -« | 16 | 33 |[IB=40% | 600 « [ 40| 5 |10 N
43 « | 380 | ~« | 25 | 33 |1B=40%| 600 « [380 | 5 |10 |3
4 | -« | 415 | « | 17 | 33 |[IB=40%| 600 « | ms | 5 |10 |0
45 « | 230 | -« | 25 | 33 |mB=40% | 600 « | 230 | 5 | 10 m;’g%'
46 « | 220 | -« | 25 | 33 |mB=40% | 600 « | 220 | 5 |10 m;’g%'
47 « | 127 | -« | 25 | 33 |1IB=40% | 600 « | 127 5 | 10 H%%‘
48 « | 36 | -« | 25 | 33 |1B=40% | 600 « | 3 | 5 |10 H%%‘
49 | -« | 380 | - | 40 | 33 [IB=40% | 600 « |30 | 5 |10 |08
50 « | 660 | ~« | 25 | 33 [B=40% | 600 « | 220 | 5 |10 g%‘g
51 « | 380 | ~« | 63 | 33 [B=40% | 600 « | 127 ] 5 |10 |UMA

4000

65



IIpomoBxenns Tabumii A.l

1 2 3 2 | 5 |6 7 8 9 0 |11 ] 12 | 13 | 14
5p  [MarHITHY oy i 40 | 33 | TIB=40% | 600 7 Buimmmii| 220 | 5 | 10 | IMA
i myckad 4000
53 «« | 380 | -« | 100 |33 | mIB=40% | 600 7 « |38 5 |10 gggfg
54 <« | 660 | -« | 163 |33 | TIB=40% | 600 7 « |220] 5 | 10 nlg/ggoz[
55 <« | 380 | -« | 160 | 33| mB=40% | 600 7 «w 2200 5 | 10 ggg‘g
56 <« | 660 | -« | 100 | 33| mIB=40% | 600 7 w |127] 5 | 10 lggg‘g
IKouTakTo KTII
57 P 1660 | -« | 250 | 35 [ePePUBHO - 1oqy | g (HocTi- 000 g | g [6030B
3M1IHHOT'O TpI/IBaJII/II/I HUUN
cTpymy
KTII
58 -«- 660 - 400 | 33 - 1200 8 - 220 10 0,3 6040
KTII
59 -«- 500 - 630 | 33 - 600 10 - 220 10 1,0 60505
) . KT
60 -«- 500 -« 100 | 33 | TpuBammit 600 8 Bminawmi | 500 5 0,5 7010
61 « | 600 | -« | 160 | 33 - 600 8 w | 1271 5 | o5 | KT

70206

09



[ponoBxeHHs Tadbmuii A.l

1 2 3 1 5 | 6 7 8 9 0 | 11| 12 | 13 | 14
KonTtaktop . [TepepuBHO
62 | awimmoro | 980 | M | 100 | 33 | - 600 | 7 [wimmmit| 220 | 5 | 1,0 | NL
HUN . 64-31
CTpyMy TpUBAJIHUI
KT
63 - 380 - 160 33 Te came 600 10 -« 110 5 1,0 64-33
64 - 380 | -« | 250 | 33 |mB=40% | 1200 | 10 |MO°TH|agg | 10 | 15 | KT
HUH 64-35
65 - 380 - 400 33 | [IB=60% 600 8 - 500 5 1,0 6£11<-1?;7
66 - 380 | -« | 630 | 33 |TB=15% | 600 | 10 | -« |127]| 5 | 10 65_29
[IepepuBHO KTI
67 - 380 - 100 33 - 600 10 - 220 15 2,0 64-31
TPUBAIHI
KTII
68 - 380 | -«- | 100 | 33 | TIB=60% | 2000 | 8 10| 15 |20 |Gy
[lepepuBHO
KTII
69 - 380 | -« | 160 | 33 - | 150 | 10 o | 48| 15 | 20 | o
TpI/IBaJ'II/II/I
70 - 380 | -« | 250 | 33 - 1200 | 10 | ~« | 24| 15 | 20 |KTH

64-35

19



IIpomoBxenns Tabumii A.l

1 2 3] 4 | 5 | 6 7 8 9 0 | 1] 12 | 13| 14
Konrakrop .
71 | swinsoro | 380 Bwimmmi| 400 | 33 [NCPSPHMBHO-| 400 | g |TlocTi- |y 01 g5 | 5q | KTII
TPHUBAIIIHA HU 64-37
cTpymy
KT
72 | 380 | -« | 630 33 | tecame | 1200 | 7 « [220| 10 |20 | ST
73 660 | -« | 100 | 33 600 | 7 « 500 5 | 10 |KT65-3
74 -« 660 -« 160 33 I11B=60% 600 10  Bwminnwmii | 220 5 1,0 |KT65-3
75 660 | -« | 250 | 33 | 1IB=40% | 1200 | 10 « 380 10 | 2.0 |KT653
76 | 660 | -« | 400 | 33 | 1IB=25% | 600 | 8 « 127 5 | 15 |KT653
77 <« | 660 | -« | 630 | 35 [epepuBHO-| g4, 7 « |110| 5 | 1,0 |KT653
TpI/IBaJ'II/II/I

78 « | 660 | -« | 100 33 e 1200 | 10 |TO°TH | 490 15 | o5 |KTH6
HUN 5-31

79 | o~ | 660 | -~ [160 | 3a | mB=2s% | 2000 | 7 | - [220] 15 | 06 [L1F
80 | - | 660 | -~ [250 | 33 | mB—40% | 1200 | 8 | - [220] 10 |08 [}1°
81 <« | 660 | -« | 400 | 35 | B=60% | 1200 | 10 « |110| 10 | o7 |KTHO6

5-37

Z9



IIpomoBxenns Tabumii A.l

KonTakrg
p . IMocTi
82 | awimmor 660 | ™ | 630 | 33 |mB=15% | 1200 | 10 | @ | 110 | 10 | 04 |{2°
o 1305071
cTpymy
IKoHTaKTO|
p [Mocrii IMepepus LB
83 nocTiiino| 220 - 100 13 HO- 600 10 -«- 220 5 1,0 602
ro HUU TpUBAIUM
cTpymy
84 w | 220 « | 160 | 13| « 600 | 10 | -« | 220 | 10 | 1,0 121331?
85 w |20 « | 250 | 13| « 600 | 10 | -« | 110 | 10 | 1,0 Iggf
86 | -~ | 220 | - | 630 | 1s| - | 600 | 10 |« | 220 | 10 |10 P
87 <« | 220 | -« | 100 | 13 |mB=25%| 150 | 10 | -« | 110 | 10 | 10 Iég?
88 | 220 | e | 100 | 1s [mB=60%| 1200 | 7 | « | 220 | 10 |10 | %P
89 « | 220 | -« | 160 | 13 |mB=25%| 150 | 10 | -« | 220 | 10 | 10 Iég?
90 « | 220 | « | 160 | 15 |mB=60%| 1200 | 8 | -« | 110 | 10 | 1,0 | KUB

600

€9



IIpomoBxenns Tabumii A.l

Konrakt
op ITocTiit o
o1 | mocriii | 220 | - | 160 | 1s |B=40%| 600 | 10 || 45| 5 | 15 [KIIB
. HUAN 623
HOIo HUN
cTpymy
Konrakt
op Ilepepus
92 | smimmo | 380 PBwimmwii| 63 | 23 | mHo- 500 | 10 « |220] 10 | 20 nglHB
o TpUBAJIUN
cTpymy
93 <« | 380 | -« | 63 | 23 |mB=60%| 1200 | 7 « |110] 10 | 10 nglHB
KonTtakTo Tepepus
94 P liggo [ 3MIH 400 | o | ho- | 600 | 8 [Tl 500 | 5 | o5 [KTHB
3MiHHOT'O ui . HUN 622
TpI/IBaJ'II/II/I
cTpymy
95 <« | 380 | -« | 100 | 23 |mB=60%| 1200 | 10 w |220] 7 | 10 12<THB6
Ilepepus
9 « | 380 | <« | 160 | 23| no 150 | 10 « |10 8 | o8 I;THB6
TpUBAJIMIA
KTII
97 <« | 380 | -« | 160 | 23 |mMB=60% | 1200 | 8 « |220] 10 | 15

B623

79



IIpomoBxenns Tabumii A.l

IKoHTakTo
98 P | ggo | MEH o5y | o0 ImB=60% | 600 | 8 [HO°TH| q90| 5 | 10 | KTH
3MIHHOT'O Ui HUN B624
cTpymy
_ KTII
99 <« | 380 | -« | 250 | 23 |mB=40% | 1200 | 8 « |20 5 | 10| )
IKoHTakTO
P [ocriit IB=40
100 nocTiiino| 220 - 25 23 o 1200 10 -«- 110 15 0,7 KH
o HUU 0
cTpymy
TIB=40
101 Te came | 220 -«- 100 23 % 1200 10 -«- 220 15 0,5 KH
102 | -« |20 | « | 200 |25 |24 ) 1200 | 10 | < |110| 15 | 06 | K
103 e | 220 |« | 100 | 25 | TBA0 | 4000 | 10 « | 220| 15 | 06 | xH

%

99
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Honatoxk b
BII3UB

PO ITUIIOMHY pOOOTY CTYAEHTA Ip.

(ILLB.)
B Bin3uBi He0OXiTHO BKa3aTH:

— d4ac (aKTHYHOTO TMOYATKy 1 CTYIiHb PUTMIYHOCTI poOOTH
CTyIeHTa HaJ poOOTOI, TMOCTIWHICTh BiABIAYBaHHS KOHCYJBTAIIH,
CYMITIHHICTb, 1HIIIIATUBY Ta 1HIII SKOCTi CTY/ICHTA,

— CaMOCTIHHICTh Ta OCOOHMCTHII BHECOK CTYJEHTAa B NMUTAHHS, SKi
PO3pPOOJIAIOThCS;

— 3arajbHy XapaKTEpPUCTHKY pOOOTH CTyJeHTa Haja poOOTOIo,
CTYTIiHb BUKOHAHHSI ITOCTABIIEHOI 33/1a4i;

— apryMEHTOBaHy OIIIHKY PeaJbHOCTI amapata abo HPUCTPOIO, IO
PO3pOOIAETHCS, MOXKITUBICTh HOTO BIPOBA/KEHHS B pealibHe BUPOOHHUIITBO
JUTSI €JICKTPOTEXHIYHOT IPOMHUCIIOBOCTI TOIIIO.

V BiJ3uBi HEOOX1THO BK3yBaTH OI[IHKY Hajl pOOOTO0 JUILIOMHUKA 3a
CHUCTEMOIO «BIJIMIHHOY, «I00pe», «3aI0BITLHO» 1 «HE3aI0BIITHHOY.

KepiBHUK AUIIIOMHOTO MPOEKTY (POOOTH)

(i gic) (ILLB.)

Ilocana, HayKOBHIA CTYIIiHb, 3BaHHS



