BIJIOKPEMJIEHUH IIAPO3/ILTTI HAIIIOHAJIBHOI'O YHIBEPCUTETY
BIOPECYPCIB I IPUPOJOKOPUCTYBAHHS YKPAIHU

«HIXKUHCBKH ATPOTEXHIYHU KOJIEIXK»

BIJIAIVIEHHA TEXHIYHO-EHEPTETUYHUX CUCTEM TA 3ACOBIB
ABTOMATHM3AII

METOAWYHI BKA3IBKHA

3 opraHizanii JUNJIOMHOI0 NPOECKTYBAHHA
JUISL CTYACHTIB JICHHOI Ta 3a04HOI ()OpM HaBUAHHS
OCBITHBOI'O CTYIICHS OaKaiaBp
crermiaabHOCT1 151 ABTOMaTH3aIlIsI Ta KOMIT FOTEPHO-

IHTETpOBaH1 TEXHOJIOT11

HI?KHWH - 2020



Vxmagaai: Kicrens B.I'., Conomkxo H.O.
Buxnanaui kadenpu aBromaruzaiii Ta enextpoimxerepii BII HYBill Ykpainu

—HiXuHCBKMIT arpoTeXHIYHUHN KOJISK

PexomMenioBano f0 apyky Ha 3aciganHi [legaroriunoi Pagu BIT HYBill Ykpainu
—HiKUHCHKHIM arpoTeXHIYHUN KOJISK .

[Ipotokon Ne 6 Bizg 28 ciunst 2020 p.

Peuenzentu:
KaimentoBebkuii FO.A., kaHnupmat texHiuHuX Hayk, Bukiagad BIT HVYBill
VYkpainn -HIKUHCHKUIN arpOTEXHIYHUNA KOJIEK

Mimenko A.B., kanauaaT TeXHIYHUX HayK, goueHT kadpeapu HYBill Ykpainu

MeroanuHi BKa3iBKM 3 OpraHizaiii AMIUIOMHOTO MPOEKTYBAHHS JJI CTYACHTIB
JE€HHOI Ta 3a04HOi ()OpM HaBYAHHS OCBITHBOTO CTYIEHs OakanaBp creuiagbHOCcTI 151

ABTOMaTH3aIlis Ta KOMIT I0TEpHO- 1HTETpoBaHi TexHonorii, — Hixkun, 2020. — 120 c.



CE1w:013: TR 10 (545 1 ¢ (O
1 Merta 1 3aBAaHHS AUTUIOMHOTO TIPOEKTY  o.uvvenreenreenneeeneeaneeenneenneanns
2 CTpyKTypa AUIIOMHOTO TIPOCKTY . eenutteenneeeennteennteeeneeeanneeeanneenns
3 3aBgaHHs HA PO3POOKY TUTIIIOMHOTO TPOCKTY ... nveeeeneeeneeneenneennennenens
4 Opranizalfist JUTIOMHOTO TPOCKTYBAHHS ... .uvenntenteeenneeneeenneennneennnns
5 TemaTuKa TUTUIOMHMX TTPOCKTIB ...uuvttentteeeneeeineeenneenneeenneeannss
6 POOOTA HAIT MATEPIAMOM 1.utiiniieitt et et et et eeeeeeeeaeenaeenaens
7 KOHTpOJIb 32 BUKOHAHHSAM JUIIZIOMHOTO MPOEKTY  wenvvernneenneennnennnn
8 CTpyKTypa 1 3MICT PO3JUTIB JUMJIOMHOTO MPOECKTY  «euvvenneeneennnennnns
I E:h ;i c T 1D:3700Y (o) 3 / S
8.2 CTPYKTYpa 1 3MICT MEPIIOTO POBIIILY  +evvennreenneenneennaenneenneeanneannns
8.3 CTpyKTypa 1 3MICT APYTOTO PO3IIILY wenrreeennneeannneeanneeannneeannnans
8.4 CTPYKTYpa 1 3MICT TPETBOTO POBIILITY  +uvvenreenneenneenneenneenneeanneannns
8.5 CTpyKTypa 1 3MICT YETBEPTOTO POBIILITY .+ .nevveennreennnneennnneennneeennnenn
8.6 CTPYKTYpPa 1 3MICT IT ITOTO POBIILITY .. vvveenereeennneeennneenneeennneeennnnenns
9 BukoHaHHs JUTUIOMHOTO TIPOEKTY 13 3acTocyBaHHsM [IEOM................
10 [TianroToBKa 10 3aXUCTY JUTIIOMHOTO MPOCKTY ..''uevreenreeennreeenneeennnns
11 3micT BiATyKY KEPIBHUKA TUTIIIOMHOTO MPOCKTY  wevevvvnreenneennnennnn.
12 3micT pereH3ii Ha JTUTITOMHHM TIPOCKT  +.vvvennreenreennneeneeaneeeneenneanns
13 TTopsAaoK 3aXUCTy TUIUIOMHOTO MPOEKTY weeenniieennieeennieenneeannns
14 Kputepii OLIHIOBAHHS TUTTTIOMHOTO TPOCKTY . ..vvnnreenreenneennneanneennnn
15 Opranizanis 30epiraHHsl BUITYCKHUX KBaTI(PIKaIMHUX POOIT ...............
16 OcHOBHI NTOJIOkKEHHST OOPMIIEHHS MOSICHIOBAIBHOI 3aITUCKU
D101 (071 (O N 11015 ¥ ) A P
17 OcHOBHI MTOIOXKEHHST OPOPMIIEHHS IpadiuHOI YACTUHU JUILIOMHOTO
1113107 1y R

17.1 3arajibHI TIOTTOMKEHHS . .. vnereeeee et e e e e e ee e e e e e e e ee e et eeeeaeens

17.2 TIpaBuiia BUKOHAHHS CXEM 3’ €THAHD .. ..vvveeennnnneeeennnneeeennnnneeeeenns



17.3 [IpaBuia BUKOHAHHS CXEM TIAKITFOUCHHS ... euueeneeneeneennenneennennnnnn. 94

17.4 TIpaBuiia BUKOHAHHS 3ATATBHHIX CXEM . ..eunuttnnttenteanneeaneennneanneennnns 95
17.5 IIpaBuia BUKOHAHHS CXEM PO3TAILYBAHHS «..'uvuveeeeennnnneeeennnnnneennn. 99
17.6 YMoBHI rpadiuHi mo3HaYeHHSI OCHOBHHUX €JICMECHTIB 100
S0 (519N 0) 2421517 0:40 24 b1 RO

17.7 Io3uiiitHi OyKBeHH1 TO3HAYCHHS OCHOBHHUX €JICMEHTIB

S ()9 01781 17040 4 R S 107
18. ITpaBusia OQOPMICHHS TOMATKIB . ..vvnreennteenneenneenneenneenneeeneenneenns 107
19 TIEPEIIK TIOCTITAHD ....uvveentteneeeneeeenteenteeteeeneeenaeeaneeseenneeaneeennn 108
CHIUCOK BUKOPUCTAHOT JIITEPATYPH «vvveenrreennnneennneeennneeanneeannneeanneeennns 110

P 031 25§ 24 Z ST 113



3AT'AJIBHI NTOJIOKEHHSA

MeTtoauuHi BKa3iBKU pO3pO0JIeHI Ha MiACTaBi:

- 3akoHiB Ykpainu —-Hpo ocBiTy” Ta -Hpo BuIy ocBiTy”;

- [lonmoskeHHsT PO OpraHi3alii0 HaBYaJIbHOTO MPOIECY Y BUIIMX HAaBUAIBHUX 3aKiajiax
(maka3 Minictpa ocBitu Ykpaiau Big 02.06.1993 p. Ne 161);

- TlomoxkeHHss TPO TMOPSJOK CTBOPEHHS Ta OpTraHizaiiio poOdOTH JepHKaBHOI
eKk3aMeHalliHo1 (KBai(ikaiiifHoi) KOMICli y BUIIMX HABUAJIBHUX 3aKjajax YKpaiHu
(MiHicTEepCTBO OCBITH 1 HAYKH, MOJIOJI Ta ciopTy Ykpainu, 2013 p.);

- OcsiTHbO-KBaMiKAIIITHOT ~ XapaKTepUCTUKU  OakanaBpa  cremiaabHocTi 151

ABTOMAaTH3a1is Ta KOMIT FOTEPHO-THTErPOBaH1 TEXHOJIOTII ;

- OcBiTHBO-TIpO(ECIfHOI TIporpaMu MIATOTOBKM OakanaBpa chemiaibHocTi 151 -

ABTOMAaTH3aIls Ta KOMIT'FOTEPHO-THTETPOBAH1 TEXHOJIOTI] .

MeroanuHi BKa3iBKM € HoOpMaTtuBHUM AokymeHToM JIBH3 —YJXTY”, axuit
BH3HAUa€ BUMOTHM [0 OpraHizallli AUIJIOMHOTIO MPOEKTYBAHHS Ta JEP>KaBHOI aTecTalii
BUITYCKHHUKIB  OCBITHbO-KBaJi()IKalIMHUX pIiBHA «OakanaBp», MIATOTOBKA  SIKUX
3M1MCHIOETHCSI B Y HIBEPCUTETI.

MeroanuHi BKa3iBKH PETIaMEHTYIOTh JISUTBbHICTh CTYJICHTIB-BUITYCKHHUKIB Ta
Buknanayis kapeapu KITiA 3 opranizamii AWIJIOMHOTO MPOEKTYBAHHA Ta 3aXUCTYy
JTUTUIOMHUX TIPOEKTIB (pOOIT), iX TEMATHKY, 3MICT 1 00CHT.

Hist MeTonnuHuX BKa31BOK MOIIUPIOETHCS HA BCl (HOPMH HABYAHHS.

[Ipu migroroBul KBamiQikamiitHOi poOOTH CHi TaAKOXK KEPyBaTUCh METOJUYHUMU
Marepiaiamu [2, 8, 9, 13].

JINTITOMHUIM TIPOEKT € 3aBepIIAbHUM €TaloM TEOPETUYHOI 1 MPaKTUYHOI
MIArOTOBKHM OaKallaBpiB, sIKI CHEIIATi3yI0ThCs B raidy3i ClIbChbKOTo rocrnoaapctsa. Bin €
JIOTIYHUM B1IOOPaKEHHSIM 3HaHb 3 (DaXOBUX MPEIMETIB, SIKI OyJIM OTpUMaHI CTyACHTaMHU
crietiayibHOCTI 151 ABTOMaTM3allisi Ta KOMIT IOTEPHO- 1HTETPOBaHI TEXHOJIOTIT i Yac
HaBYaHHS

JIMIIIOMHUKA  TIPOEKT - OCHOBHA MiJCyMKOBa (QopMa MEepeBIpKH  SKOCTI

npodeciiiHoi MmiAroToBKu (axiBIiB y cdepi CUIbCHKOTO TOCHOJApPCTBA, L0 3aBEPIILyE



npouec HaBuaHHs B HixkuHchkoMy arpoTexHiyHoMy kojemxki. Lle camocrtiiina po6oTa,
BUKOHAHA CTYJIEHTOM Yy paMKax oOpaHOr0 TEOPETHMYHO — MPAKTUYHOI'O HAMPIMKY, fKa
MICTUTh TEXHOJIOT1YHY PO3pOOKY IMPOEKTY, B SKIA BHUPINIYETHCS aKTyaldbHa 3ajiada 3
MPOEKTyBaHHS a00 JOCHIIKEHHS OJHOTO 4YHM JIEKUIBKOX 00’€KTiB mpodeciitHol
TAJBHOCTI MalOyTHBROTO criemiamicta. BoHa € kBamidikamiiiHUM JOKYMEHTOM, Ha
MiJICTaB1 SIKOTO BU3HAYAETHCS PIBEHb KBai(iKalii 1 37aTHICTh 0 CaMOCTIIHOI po0oTH 32
CIeLIJIbHOCTSIMU Harpsamy "15 ABromartuzallis Ta mpuiaao0yyBaHHs .

[lix yac miArOTOBKH JUIIJIOMHOTO MPOEKTY Ta HOTO 3aXUCTY CTYAECHT-TUTIIIOMHHUK
JEMOHCTPYE CBO€ BMIHHS BHKOPHUCTOBYBaTHM HaOyTI 3HAaHHS JUIS PO3B’SI3aHHS
MPaKTUYHUX 3aBJaHb 3 00CIYrOBYBaHHS 3aC001B 1 CUCTEM aBTOMATH3allii.

Leli MmeTonnuHUK NOCIOHUK BU3HAYA€E MOPSAJOK BUKOHAHHS JUIUIOMHOIO MPOEKTY
GakamaBpa 151 ABToMaTH3allis Ta KOMII'IOTEPHO- iHTErpoBaHi TexHomorii. loro mMeroro
€ HaJlaHHS JIOTIOMOTH CTYJEHTaM Ta KEpiBHUKaM JUIUIOMHHUX IPOEKTIB y poOOTI Hax
MPOEKTOM 3T1IHO 3 IEP>KaBHUMH CTaHAApTaMHU Y KpaiHH.

OcHoBOI0O pekoMeHaarii MmetoauuHoro mnocionuka € €CKJ (egmna cuctema
KOHCTpYyKTOpchkoi gokyMenTaiii) Ta JICTY (nepxani crannaptu Ykpainu) JCTY3008-
95, 3aranpHi BuMoru A0 TekcTtoBux AokyMmeHTIB 'OCT 2.105-95 (yBenenmii y aito, K
Jep>xaBHuil cTanaapt Ykpainu HakazoM [epxkcrannapta Ykpainu 1996-06-27 Ne 259) 3
1997-07-01.

1 META 1 3ABJIAHHA IJUITJIOMHOI'O ITPOEKTY

OcHoBHE 3aBJaHHS JUINIOMHOIO MPOEKTYBAHHS — BUKOHAHHS TEXHIYHOIO aHAJ3y
1 pO3paxyHKy KOHKPETHOI aBTOMAaTHM30BAHOI CHUCTEMH, MPUCTPOIO, YCTAHOBOK BMIHHS
BUPIIIYBAaTH TEXHIYHI Ta 1HXKEHEpPHI 3aJadl, KOPUCTYBATUCh HAYKOBO-TEXHIYHOIO
JITepaTyporo, MaTeMaTUYHUMH METOJAAMH, OOUUCITIOBAIBHOIO TEXHIKOI0, 00CIyTOBYBaTH
Ta BUOMpATH TUMHU CUCTEM aBTOMAaTH3allli, BUPIIIYBATH TEXHIYHI PIIIEHHS MPH YUTAHHI
CICKTPUYHUX CXE€M 3 BHUKOPUCTAHHSIM  €JIEMCHTIB aBTOMATHKH, 1H(OpPMAIIHHO-
BUMIPIOBAJIbHOT TEXHIKM CTaHLIA KepyBaHHS €JIEKTPOOOJIaHaHHSA, TPAaHCPOPMATOPHHUX

M1JICTAHIII{, pO3NOAUIBYUX TPUCTPOIB TOIIIO.



HaBuyanpHa Mera mosnsirae B CHCTEMaTu3allii, 3akpilVIeHHI Ta PO3LIMPEHH]
TEOPETUYHUX Ta MNPAKTUYHUX 3HAHb CTyJEHTa 3a (axoM 1 BUKOPUCTAHHS IX NpHU
BUPIIIEHH1 KOHKPETHUX OpraHi3alliiHUX 1 BAPOOHUYMX 3aB/IaHb.

OcHOBHAa MeTa [JUIUVIOMHOTO TIPOEKTY - CHCTEMaTH3allis, pPO3IIUPEHHS 1
3aKpIIUICHHS] TEOPETUYHUX 1 MPAKTUYHKUX 3HaHb. L{171IMU TUTIIIOMHOTO MPOEKTYBAHHS €: —
CHUCTeMAaTH3allisl, 3aKpiIUICHHS, PO3MIMPEHHS TEOPETUYHUX 1 MPAKTUYHUX 3HaHb 13
CHEIIaJIbHOCTI Ta 3aCTOCYBAHHS iX MiJ] 4ac BUPIIIEHHS KOHKPETHUX 3aBJ/1aHb;

— PO3BUTOK HABUYOK CAMOCTIHHOI JOCHIIHMIILKOI pPOOOTH ¥ OBOJIOMIHHS
METOJIMKAMHU, IO TOB’SI3aHI 3 BHUKOHAHHAM BUPOOHHYMX, MPOEKTHUX (YHKIIH Ta
TUIIOBUX 3aBJIaHb JIISIILHOCTI TEXHIKA-EIEKTPOMEXaHIKa.

OTxXe MEeTOK JMIUIOMHOTO TMPOEKTY €  OpraHi3aliiiHO-TEeXHOJIOTIYHE 1
OpraHi3aliifHO-eKOHOMIYHE MPOEKTYBAaHHS ISJIBHOCTI MIANPUEMCTBA, OKPEMHX MHOro
MIIPO3AUIIB, po3poOKa TPOEKTHUX PINIEHb I1HHOBAI[IMHOTO  XapakTepy II0JI0
00CIIyrOBYBaHHSI Ta MOJEpHI3allil €JeKTPoOoOIagHAHHS, CHUCTEMHM aBTOMAaTHU3allli, IO
IPYHTYETHCSI Ha KOMIUIEKCHOMY OMNaHyBaHHI TEOPETHUYHOTO Marepialy, aHaJTITHYHUX
METOMIB JIOCHIJDKEHHS, OpraHi3aliiHO-TEXHOJOTIYHUX CXEM TIPOLeCiB, a TaKOoXK
MPAKTUYHOTO 3aCTOCYBAHHS TEOPETUYHUX 3HAHB ISl BUPIMIEHHS! KOHKPETHUX 3aBIaHb Y
HanpsMKIB crieriamzaiii 151 ABroMarn3aliis Ta KOMIT FOTEPHO- IHTETPOBaH1 TEXHOJIOT11

JI1s1 JOCSITHEHHST BKAa3aHUX I1iJI€H TPU BUKOHAHHI MPOEKTY CTYACHTY HEOOX1HO:

— OTMUCATU CYTh MPOOJIEMH, TOCTIIUTH IIJISXU U 3aCO0U 11 BUPIIICHHS;

— OOTpYHTYBAaTH aKTyaJIbHICTh 1 3HAUYIIICTh 3aKpIIJICHOT 3a CTYJEHTOM TEMU
IUTIIOMHOTO TIPOEKTY B TEOpii Ta CTOCOBHO YMOB 00’€KTa MOCHIKEHHS CHUCTEM
aBTOMATHU3AIll] Ta YIIPaBIiHHS TOIIIO.

— BU3HAYUTU METY ¥ KOHKPETHI 3aBJIaHHsI 00’ €KTa TOCTiIKEHHS,

— BUSBUTH TTIMOMHY BOJIOJIIHHS MaTepiajioM, KOMIUIEKCHICTh OaueHHs nMpoOJieMu;

— TIOKa3aTH BMIHHS BHKOPUCTOBYBAaTHM Cy4YacHI METOAM aHami3zy mpoOiemu M
TEXHIKY OOTPYHTYBaHHSI BIJIHOCHO BJJOCKOHAJICHHS ICHYIOUOT'O CTaHYy YU CUHTE3y HOBUX
pillIeHb 00’ €KTa JTOCTIHKCHHS,

— TPOBECTH BCEOIUHY JIarHOCTUKY CHUTyalll 13 3acCTOCYBaHHSIM CY4acHOIO

IHCTPYMEHTapitl0 (CUTyalliiHOrO aHaii3dy, EKOHOMIYHOTO aHali3y, CTpaTeriyHoro



aHaJi3y, MOJIEPHI3aI[ifHOrO aHaMi3y, EKOHOMIKO-MaTEMaTUYHOTO MOJICTIOBAHHS TOIIO);

— TMpoaHai3yBaTH OCOOJMBOCTI (YHKIIIOHYBAaHHS TIpeAMETa JIOCIIKEHHS,
BUSIBUTH 3aKOHOMIPHOCTI;

— HaJIaTH TEXHIKO-€KOHOMIYHY XapaKTePUCTUKY 00’ €KTa JOCIIIKEHHS;

— BUOpaTu MeToJ1 (METOAUKY) IIPOBEACHHS TOCTIHKEHHS;

— IIPOBECTH aHaJI13 BUPOOHUYO-TOCIIOAAPCHKOT MISITBHOCTI 00’ €KTa JOCIIIKEHHS;

— OOrpyHTYBaTH NPHUHIIMIIOBO HOBI a00 TPHUCTOCYBAaTH ICHYIOUl IPOEKTHO-
€KOHOMIYHI PIIIEHHS J0 YMOB MOJIepHi3allii 00’ €KTa TOCTIKEHHS,

— BHUKOHATH TEXHIKO-€KOHOMIYHE OOTPYHTYBaHHS 3alpONOHOBAaHUX pIlICHb 1
c(hopMyItOBaTH BUCHOBKY;

— Hanmucath ¥ 0(OPMHUTH MOSICHIOBAJIbHY 3alUCKY 1 I'padiuHy YaCTUHY MPOEKTY,
10 MICTUTh TPAMOTHO CKJIaJIeHE PE3IOME JI0 TPOCKTY;

— BUKOHATH BCI €TalM MPOEKTY 3rHO YCTAaHOBJIEHOTO KaJIeHIapHOTo Ipadiky.

JIunmoMHUNA TIPOEKT OOOB’SI3KOBO Ma€ MICTUTH MPAKTUYHI PEKOMEHJAIlli 11010
yIOCKOHAJICHHs,  TOKpAIllEHHS, MOJEpHI3allii, palioHami3amii  TocCHoJIapChKOi,
BUPOOHUYO1, KOMEPIIIHOT MISITEHOCTI 00’ €KTa JOCI1KEHHS.

[Ipy BHKOHAHHI JUIJIOMHOIO MPOEKTY HEOOXITHO BpPAaxXOBYBATH TakKl 3arajbHI
MOMEHTH:

— HaMMCaHHS JUIJIOMHOTO MTPOEKTY € OOOB'I3KOBUM JIJIs1 BCIX CTYACHTIB;

— CaMOCTINHICTh HAITMCAHHS JTUIIJIOMHOTO MPOEKTY;

— 1HAWBIAYaAJIbHICTh KOHCYJIBTYBaHHS KEPIBHMKOM JUIIJIOMHOTO MPOEKTYBaHHS
KOKHOTO CTyJIEHTA 3a MPU3HAYEHOIO TEMOIO TIPOEKTY;

— TIOSICHIOBaJIbHA 3amMcka Ta rpadiyHa YacTUHA JIUIJIOMHOTO TIPOEKTY
00OB'SI3KOBO TMPOXOJUTh HOPMATUBHUN Ta TEXHIYHWN KOHTPOIb, IO Ja€ TMpaBO Ha
OTPUMAaHHS BIATYKY Ta peLeH3ii SIKOCTI BUKOHAHHS MPOEKTY;

— CTYJIEHT HECE OCOOWCTY BiJIMOBIIAJILHICTh 32 CBOEYACHICTH 1 SIKICTh BUKOHAHHS
JTUTIJIOMHOTO TIPOEKTY 3T1THO BCTAHOBJICHOTO KaJIeHIapHOTO Irpadiky.

["'0710BHUM MUTaHHSAM JUIJIOMHOTO MPOEKTY — € PO3pOoOKa HOBUX TEXHOJOTIYHHX
IpOLECiB BUPOOHUIITBA, 3aCTOCYBaHHS Ta OOCIYrOBYBAaHHSI €JEKTPOHHOI TEXHIKU 3

BUKOPUCTAHHAM THYYKMX BUPOOHHMYMX CHCTEM 1 MIKPONPOLECOPHOI TEXHIKU



aBTOMATUYHOI Tamy3l Ta CHCTEM aBTOMaTH3alli YKpaiHM B LUJIIOMY; MEpPCHEKTUBU
PO3BUTKY €JICKTPOHHOT TEXHIKH, BKJIIOYAIOUU €JIEKTPOHHY Ta 1HGOPMAaIlIiHY TEXHOJIOTI,
OXOPOHY HaBKOJIUIIHBOTO CEPEIOBHILA TOIIIO.

3a SKICTh AUIUIOMHOTO MPOEKTY, JOCTOBIPHICTh HABEJICHUX JAaHUX, MPABUIbHICTh
PO3paxyHKiB, BUCHOBKIB, a TAKOX 3a O(POPMJICHHS 1 MOaHHS MPOEKTY Y BCTAHOBIICHUI

TEpPMiH BIAMOBIJIa€ aBTOP, KEPIBHUK AMUIJIOMHOTO TMPOEKTY Ta 3aBiAyBad BHUITYyCKOBOI

Kadeapu.

2 CTPYKTYPA JMIIVIOMHOI'O ITPOEKTY

JIMTUIOMHUNA TPOEKT MICTUTH y COOI : MOSICHIOBAJIbHY 3aMKCKY, B K1 BUKOHAHE
OOTpYHTYBaHHsSI TEXHIUYHUX PIIIEHb MO MPOEKTY; TpadiuHy YacTHUHY, IO UIIOCTPYE
oTpumMadi pimenss. [losicHIOBanbHa 3amMcKa 0 JAWIZIOMHOTO TMPOEKTY MOBHHHA MAaTH

HACTyMH1 po3iu (tabdmn.1).

Tabmuug 1 3MiCT NOSACHIOBAIBHOI 3aIIMCKH TUIIJIOMHOTO MPOEKTY

Pexomen
HaiimenyBanHs | moBaHa .
. : XapakTepUCTUKA, IPUMITKH
po3aLTy KUI-Th
CTOPIHOK
| 2 3
TutynpHUR 1 ®opma Ne H-9.02
apKyIll IIPOEKTY Jlonatok A

®opma Ne H-9.01. lonatox b
4 3anoBHIO€THCS KepiBHUKOM J[I1 3 1BOX CTOpIH 1
BPaXOBYETHCA K 2 CTOPIHKU

3aBIaHHA Ha
MPOEKTYBaHHS

Crucna xapakTepuCTHKa CYTHOCTI Ta 00CATY AUIIIIOMHOTO
MPOEKTYy, HOro mnepeBaru Ta sIKI HOBITHI acleKTH OyiH
3aCTOCOBaH1 MpPOeKTaHTOM. CTHCIHI MiJACYMKH BUKOHAHHS
MPOEKTY, 3HAYYIIICTh MPOEKTYEMOr0 00 €KTy, IO
M1ATBEPAKEHO pe3yJpTaTaMmu PO3paxyHKIB Ta
3aCTOCYBaHHSAM €JIEKTPUYHUX CXeM. BHKOHAHO Ha TpbOX
MOBax (YKpaiHChKOIO, pOCIHCHKOI0, aHTIHCHKOIO)

Amnartanis 1-2




[TponoBxenns Tabmmi 1

1 2 3
[Tepenik po3auIiB 1 MiAPO3ALTIB, & TAKOXK IMTYHKTIB 1
Inicr 12 M1ITYHKTIB, SIKIIO BOHH MAIOTh 3aTONIOBKH, 3 BKa31BKOIO
CTOPIHOK, 3 IKUX BOHH MMOYMHAIOTHCS
Honarox B
OcHOBHa YacTHHA IPOEKTY:
50-80
[ToctanoBka 3amadi  mpoekTHOi  po3poOku.  CraH
Beryn 2-3 | eHEpreTUYHOI CUCTEMH, MEpPCIEeKTUBH PO3BUTKY Traiysi
aBTOMAaTH3aIlii.
Teopernune, TEXHIYHE, eKCIIepUMEHTaJIbHE
TexHOMOMHa O61‘p}IHTYBaHfIH BJIOCKOHAJICHHS TEXHonori'l' BI/IpO6HI/IHTBE.1-,-
qaACTHHA BJIACTUBOCTEMN nmpoztyKui, ~ KOHCTPYKIIT
1.1 Omic poBor €JIEKTPOOOIIaJTHAHHS, MOJIEpHI3aLliA anapaTie ynpasliHHA
TeXHONOLIHONO Ta CHCTEMH TENCHArJLiAY, TEXHIMHOT, IHO(‘l)OpMaH%I/IHOI',.
npouecy, 15-20 €KOJIOTTMHOT, €KOHOMIMHOT, OpraHi3auiiHOl a69 1HIIIO]
HPOCKTYEMOrO CUCTEMH, 1H(1)0p.MaHlHHI/.Ii( 1 (iHAHCOBUX TMOTOKIB, OIHUC
. o pO3po0IeHNX, 1HHOBALIMHUX ab0 pEeKOMEHJOBaHUX
00 €KTy Ta 1HII . . :
e TEXHONOTiH JIUTITOMAHTOM, TEXHIYHHX a6q IHIITUX CXEM,
JTAHUX HAYKOBUX JOCIIKEHb, MPOEKTHUX PIIICHb.
3a pllIEHHSM KepiBHUKAa MPOEKTYy MaTepiaiiu
OCHOBHOI YaCTHMHM TOBHHHI MICTUTH pO3pPaxyHKH YU
pO3pOOKH, HampUKIad, 3 OOCIYroByBaHHS CHUCTEM
PospaxyHKoBa aBTOMAaTH3allll, 3 qpraHisauii’ ”]'BI/IpOﬁHI/II_[TBa,
qaCTHHA 10-20 eHepro36epe>1<eHH;1.,v €KOJIOr1i, aBTOMATH3aIlli, PO3PaxXyHOK
CUCTEMH Ha CTIMKICTh, BH3HAYEHHS IMEpelaTOuYHUX
byHKIIM, BEHTWIAIII, OMaJeHHS, PO3PaXyHOK CHCTEMH
aBToMaTu3alii Ta 1.
CremiasibHi ~ pPO3paxyHKH YW  po3poOkamu. 3a
CriewiansHa pIIICHHSM BI/IHYCKaIOfIO'l' Kadenpu a.BTOI\./IaTI/ISaIJ;i'I' Ta
qACTIHA 8-15 €EKTPOCHEPreTHKHU 111 pO3pOOKH BHUIIIEHI B OKpEeMHUU
po3ain «CremiaibHa YaCTUHAY.
[IpuBeneHHs BHCHOBKIB BIUIUBY IIPOCKTYE MOTO
00’ €KTy Ha HABKOJIUIIHE CEPEJOBUIIE 1 HaBMaKU. THUIOBI
PO3paxyHKH 3 OXOPOHHU TIpaili, OPOpMIICHHS JOKyMEHTAII11
Oxopona mpaiii 10-20 | Ta 1HCTPYKIII 3 OXOPOHHU TpaIll 1 TEXHIKW OE3MEeKH st

o0’€kTa, MO PO3POOISIETHCS YW ICHYE B TPOEKTI

00CITyrOByBaHHSI.




[TponoBxenns Tabmmi 1

1 2 3

XapakTepucTuka CyTHOCTI Ta OOCSTYy IHUIIJIOMHOTO
MIPOEKTY, WOTO MepeBard Ta sIKI HOBITHI aCHEKTH OyJu
3aCTOCOBaHI  NpoeKTaHTOM.  llizcymMKknm  BUKOHAHHS

BucHoBku 1-2 ) ,
MPOEKTY, 3HAYYUIICTh MPOEKTYEMOTO OO €KTYy, IO
M1ITBEPIKEHO pe3ysbTaTamMmu pPO3paxyHKiB Ta
3aCTOCYBAaHHSM EJICKTPUYHUX CXEM
[lepemix mKepen, Ha SKI € TOCHWIAHHSI B TEKCTI
MOSICHIOBAIBHOI ~ 3aUCKM  Ta  SKUMH  JUIUIOMAaHT
Crincox KOPHCTYBABCs MPH p03po§ui MPOEKTY. 3a1<01p1 VYkpainu (p
miTeparypH 2-5 XPOHOJIOTTYHIN .HOCJ'III[(.)BHOCTI);; IHCTPYKTHUBH]I,
HOPMAaTHUBHI Ta IHIII MaTepiald, IO BHUKOPUCTOBYIOTHCS
MIJMPUEMCTBOM (32 a0ETKO0); 1HIIOMOBHI JDKepena
MOBOIO OpHUTITHATY.
[epemix
YMOBHUX HaBomuThcss 3a pillieHHSIM KEpIBHUKA JTUIIJIOMHOTO
MO3HAYEHb, 1 0-2 | mpoekty. TabmuIi Ta 1IIOCTpaIlli JO3BOISIETHCS APYKYBaTU
TEepMiHiB(3a Ha apkymax ¢opmaty A3 (297 x 410 mm).
HEOOX1THOCTI)
Pe3ynpTaTé NpPOMIKHUX PpPO3PaxyHKIB, TEXHOJIOTIYHI Ta
Tonatku 1HIIl CXEMH, mo He YBIMIIJIM JO OCHOBHOTO TEKCTY
(3a 0.5 |MOACHIOBATLHO 3aNUCKH; JOKYMEHTH, IO
Heo6xizHocTi) MiATBEP/UKYIOTE  OPUTIHATBHICTD,  TEXHIMHWH  piBeHD
pO3pO0OK, MPAKTHUYHY I[IHHICTh, pPE3yJbTaTH ampooarlii;
cnernudikaiii rpadiyHOi YaCTHHH TOIIIO.
3riiHO PpIMIEHHS ITUKIOBOi KOMICIi BHKOPHUCTOBYETHCS
I'padpiuna 4.5 ocHoBHMI (opmar kpecienb Al (594 x 841)- TOCT
YacTUHA 2.301-68 €ECK]I «Dopmatu»..

OO0car po3paxyHKOBO-TMIOSICHIOBAJILHOT 3aITUCKH CTAHOBUTH HE MeHIIe 60 CTOPIHOK
dbopmary A4 (monst BiJ paMKH J0 TEKCTOBO1 YaCTHHU MOSICHIOBAJILHOT YaCTUHU: JIIBE HE
MeHire 5 mMm (ab3an- 20mMm), BepxHe-10...20mMm, HIkHE — He MeHue 10, mpaBe — He
MEHIIIE 5 MM).

OOcsr  TekcToBOi 1 rpadiyHOi JOKyMEHTalli MoOKe OyTH 3MEHILIEHUNA NpH
y3ro/pkeHHi 3 kepiBHUKOM /[II1 Ta 3aBigyrounM BUITYCKOBOIO KadeAporo, SIKIIO0 CTYIEHT
MO/Ia€ Ha 3aXUCT BUTOTOBIICHUI HUM OCOOMCTO ab0 MpH WOTO y4acTi MaKeT po3poOIEHOTO

BHUPOOY.



3 3ABJJAHHS HA PO3POBKY JUIIVIOMHOI'O ITPOEKTY

[lepmmm eTamoM Ha TOYaTKy [JUIUIOMYBaHHS — € pO3poOKa 3aBlaHHS Ha
MIPOEKTYBAaHHS,- TEPIIUNKA JTOKYMEHT JUILIOMAaHTa, SKHH PO3POOISIETBCS KEPIBHUKOM
JTUIIJIOMHOTO TIPOEKTY 1 PO3IIISIAEThCS Ha 3acijjaHHi kKadeapu aBToMaru3allli Ta
CIIEKTPOCHEPTEeTHKH, sKa Hamae iHdopmariio a0 BipIuieHHS "TexXHIYHO-CHEPTeTHIHHUX
CHUCTEM Ta 3aco0iB aBTOMaTH3allli" ISl CKJIaJaHHsA Hakazy 13 3aKpIiIJICHHSIM TEMaTHUKH
JUTUIOMHOTO TIPOEKTY 1 KEPIBHUKA MTPOEKTYBAHHS.

3aBOaHHS HA IPOEKTYBAHHS - € OCHOBHUM BUXITHUM JOKYMEHTOM JIJISt PO3POOKH Ta
MIPOEKTYBAHHS 00’ €KTY 1 TEXHIYHOT JIOKYMEHTAIlIi Ha HEl.

BianoBigHO 10 TeMH IUIJIOMHOTO MPOEKTY KEPIBHUK BUIAE CTYIEHTY apKyLI
3aBJaHHA 32 BCTAHOBJIEHOK (OPMOIO, MIAMMCAHUN HUM 1 3aTBEpPUKEHHUI 3aB1IyIOUYUM
kadeapu (Homatox 2, @opma Ne H-9.01)

3aBAaHHS Ha MPOEKTYBAaHHS O(POPMIIIOIOTH Y BIAMOBIIHOCTI 10 BUMOT CTaHIAPTY
JNCTY-1996-06-27 Ne259 na apkymax ¢opmary A4 0e3 paMKu, OCHOBHOTO HAMHCY 1
nonatkoBux rpad 10 Heoro. IlosicHIOBaJIbHA 3amucKa APYKYETHCS B OJTHOMY TPUMIPHUKY
Ha OJHIA CTOPOHI apkyuIiB Ouloro konbopy mnamepy dopmary A4 (210x297mm). Homep
CTOPIHOK TOSICHIOBAIBHOI 3alUCKHU TMPOEKTY MPOCTABISAIOTH Yy HIDKHIM YacTHHI paMKu
apkyma 3 npasa (Joaatok 4). Hymepauist apkymiB goxkymenTiB 113 (pucyHkiB, rpadikis,
TaOJuUIIb) 1 OAATKIB — HACKPI3HE.

PosrnsnyTi 3aBmaHHs Ha 3acijaHHl Kadeapu,- 3aTBEPKYIOThCS 3aBIIYIOUUM
Kadeapu.

VY 3aBiaHH1 HA IUIJTIOMHUHN MPOEKT KPIM TEMH KEPIBHUK BKa3y€ MEPEIiK MUTaHb,
10 MiJISITat0Th PO3po0Ili B po3/iiaax poOoTu, cxem, rpadikiB i aiarpam, HEOOXITHUX IS
UTIOCTpAllil AUTUIOMHUX MPOEKTIB.

Bci Bumoru moBuHHI OyTH BUKOHAHI B JUITOMHOMY MPOEKTI 1 MiATBEpPKEHI
HEOOXITHUMHU pO3paxyHKamH, LTIOCTPATUBHUM MaTepiajioM, €JIEKTPUYHUMHU CXEeMaMu
toio. [IuTaHHs, SKi BUKOHATH B MIOBHOMY 00'eMi He BJIajocs, MatOTh OyTH MOSICHEH1 1
Y3TOJIPKEHI 3 KEPIBHUKOM MPOEKTY.

Koxxen cTyneHT Bigpa3y micjisi OTpUMaHHS 3aBJaHHS BiJl KE€piBHUKA IMOBUHEH



OPUCTYNIUTH 70 CKIAJaHHSA I1HAWBIIyaJIbHOTO KaJIGHJAPHOTO IUJIaHy BHUKOHAHHS
JUIUIOMHOTO TIPOEKTY, SIKMUWA Hajae 3aBiayBau Kadeapu. Poborta 3a kajneHAapHUM
IUTAHOM TapaHTye SIKICHE 1 CBO€YaCHE BUKOHAHHS 3aBJIaHHSI.

Kanengapuuii njnaH BUKOHAHHS AUIJIOMHOTO MPOEKTY MA€ CKJIAIAaTUCS Tak, 1100
BUKOHAHHS HE3aJIC)KHUX OJWH BiJl OJTHOTO €TalliB poOOTH BiAOYBaIOCH MapajeabHo, ado
3 YACTKOBHM IEPEKPUTTSM, a 3aJICKHUX - Y BIAMOBIAHIN TOCITITOBHOCTI.

[Ipu ckiagaHHI KaJeHAApHOTO TUIAaHY BUKOHAHHS JUILIOMHOTO MPOEKTY HEOOXITHO
BpPaxoOBYBaTH TPYIOMICTKICTh HAIMMCAHHS OKPEMUX ITyHKTIB IJIaHY, a TAKOXK 1X 3aJICXKHICTH 1
NOCTIOBHICTh. [lpnOnu3HuMii KaneHnapHUN IUJIaH HAaBEACHUW Y MONATKy 2, SKUM €
CKJIaJIOBOIO YaCTUHOIO 3aBJIaHHsI HA TUTIIOMHUI ITPOEKT.

TUTynpHUN JNHCT JUIUIOMHOTO TIPOEKTY Ta 3aBJaHHA Ha TPOEKTYBaHHS
CKJIQJAa€ThCsl BIAMOBIIHO (opM Hakazy 1o crarti 15 3akony Ykpainu «[Ipo Buimy
ocBiTY» Ta mianyHkTy 18 nynkry 4 IlonoxkeHHs npo MIiHICTEpPCTBO OCBITH 1 HAYKH,
MOJIOJI1 Ta CIOPTY YKpainu, 3aTBepikeHoro Ykazom lIpesunenra Ykpainu Big 08 KBITHA
2011 poky Ne 410, a Takox 3 METOIO TMOJIMIICHHS OpraHi3aiii MiJrOTOBKH KaJpiB 3
BUILIOIO OCBITOIO 1 BAOCKOHAJIICHHA JOKYMEHTOOOITY y BHINUX HAaBYAIBHHUX 3aKjIajiax
29.03.2012 Ne 384, mio 3apeectpoBaHo B MiHicTepcTBl rocTHIil YKpainu 3 TpaBHs 2012
p.3a Ne 711/21024 (Jonatkwu 1, 2).

TexcToBUl JOKYMEHT JUIIJIOMHOIO MPOEKTY (MOSICHIOBAJIbHA 3alIUCKa), TTOJAHOTO
no 3axucty nepen /KK, 3mmuBaroThcs B anbOOM 3 TBEpPIOI0 MAJITypKOK YOPHOTO,
CUHBOTO 200 YEPBOHOTO KOJBOPIB 3 HATUCOM «/[UTIIIOMHMI TPOCSKT.

Jlo ckiamy TEKCTOBOI JOKYMEHTAIlli AWIJIOMHOTO MPOEKTY BXOISATH HACTYITHI
JOKYMEHTH: TUTYJIbHUMN JIUCT, 3aBJAaHHS Ha JUIIOMHE MTPOEKTYBAHHS; 3MICT 31 IITAMIIOM
ocHOoBHOro Hamucy 185x55 mm (omatok 3); mosicHIOBajdbHa 3amucKa (3pa3ok
odopmiierHs apkyuriB [13 -/logaTok 4) Ta aHoTaIlis JO MPOEKTY.

Takox BigaiaeHHIM "TeXHIYHO-CHEPreTHUHNX CUCTEM Ta 3ac00iB aBTOMaTH3aIli"
roTyeThesl MojianHs royioBi [epxaBHoi kBamidikamiiHoi komicii (JIKK) momo 3axucty
JUTUIOMHUX TIPOEKTIB HA KOKHOTO JTUTIJIOMAHTA, IKUH € momyieHuM Jo0 3axucty JI1.

TexcToBa JOKyMEHTAIlisl MPOEKTY MOke OyTH BUKOHaHa 3a jornomoroio [IEOM y

TekcToBOMY penaktopi Microsoft Word, mipudrom Times New Roman posmipom 14 nr,



MOJIyTOPHUM MDKPSIIKOBHM IHTEPBAJIOM Ta MOK€ OyTH BHKOHAaHa PYKOIHMCHO YOPHUM
YOPHUJIOM.

TexcroBa MOKyMEHTallls AMIUIOMHOTO IPOEKTY TMOBUHHA OyTH MpenocTaBlieHa
yYKpaiHChbKOIO MOBOIO Ta Bignosimatu Bumoram ['OCT 2.105-95, skuii yBeaeHuid B Ailo,
aK JlepxaBHUIl cTaHmapT YkpaiHu Haka3zoMm [epxcrangapty Ykpainu 1996-06-27 Ne
2593 1997-07-01.

3aBAaHHS HA MPOEKTYBAHHS OO €KTY YM PO3POOKH 3ac00iB 00’€KTIB MOBUHHO
MICTUTH Yy Tpadi BUXITHUX JAaHUX JO MPOEKTYBAHHS OCHOBHI IapaMeTpH MPOEKTYEMOTO

00’exTy (aBTOMAaTUYHI MapaMeTpu 100 BUKOHAHHS CHEI[laIbHUX PO3PaxyHKiB), a caMe:

@ HallMEHYBaHHs Ta Tajly3b 3aCTOCYBaHHS;
o MIJCTaBY JJIs1 IPOEKTYBAHHS PO3POOKU;
o METY 1 TEXHIKO-€KOHOMIYHE OOTPYHTYBAHHS MPOEKTYBAaHHA (PO3POOKN);

o JOKEpena po3pooKH;
o) TEXHIYHI BHMOTH, 110 BHU3HAYAIOTh MOKA3HUKU SKOCTI, METPOJIOTIYHI 1

CKCILI aTaHiﬁHi XapaKTEPUCTHKH ITPOEKTYEMOTO 00’ €KTY UM 3aCO01B;
2

o KaTEeropiHICTh 00”€KTYy MO HAAINHOCTI €JIEKTPOIOCTa4YaHHs CIOKHWBAYiB
€JIeKTPOCHEPTii;

0 BUMOTH J0 KOHCTPYKTUBHOTO YCTPOIO;

o METPOJIOT1UHI XapaKTEPUCTHUKHU;

o BUMOTH /10 HAJA1MHOCT1, BUMOTH O€3IEKH i1 YaC MOHTaXy, eKCIUTyaTarlii Ta

PEMOHTY; BHUMOTH JO0 3a0€3MEYCHHS] KOHTPOJIIO METPOJIOTIUHHUX XapaKTEPUCTHK MpHU
BUT'OTOBJICHHI Ta €KCILTyaTallli 3aco01B, BUMOTH JI0 METOAIB Ta 3aC001B TPOCKTYBAHHS.

TekcToBi moKyMeHTH, 3rigHO 3aBaaHHIO Ha JIII,- moaumsttoTe Ha po3ginM Ta
T1IPO3ILITH.

OcHoBHa (TeXHIYHA) YAaCTUHA MPOEKTY MICTHTh yci HEOOXITHI pO3poOKH Ta
OOTpYHTYBaHHS  TPUUHATUX  PIllIeHb, SKI  CYNPOBO/KYIOTHCS  BiJAMOBIIHUMH
po3paxyHkamu (B ToMmy 4ucii 3 nornoMororo EOM), umocTpaliisiMu, MOCUJIaHHSIMU Ha
JTEpaTypHi JOKEpena, pe3yibTaTaMH BIACHUX EKCICPUMEHTAIBHUX Ta TEOPETHYHHUX

JIOCJIJIKEHb.



[ToBHa Ha3Ba TeMU PO3POOKHM TUIIJIOMHOTO TMPOEKTY BIIOOPAXKYETHCS Ha
TUTYJLHOMY apKyIlli, 3aBJaHHI Ha MPOEKTyBaHHS, aHOTAIlii, B OCHOBHOMY HAaIUCy
JOKYMEHTIB Ta TP MEpUIOMY 3raayBaHHI B TEKCTI NosiCHIOBaJbHOI 3amucku (I13)
MOBMHHA OYTH OJHAKOBOIO Ta BIJAMOBIAATH HaBEACHIM B Haka3l HABYAJIBHOTO 3aKjany,
110 3aKPITUTFOE TEMU JUTUIOMHHX TIPOEKTIB 32 CTYIEHTAMH JIaHOT CTIEIiaIbHOCTI.

Bci mocraBnieHi B AMIJIOMHOMY TPO€EKTI 3aBAaHHS TMOBHHHI OyTH BHpIIIeHI U

CYNpPOBOJ/KEHI CTHUCIMMU BUCHOBKaMH IMICIS KOXKHOrO po3aury. Okpemuil eneMeHT
—BucHoBKU” Ticst po3/AiiB HE BUIIISETHCA.

JIMTUIOMHMI TPOEKT NOBUHEH OyTH HAMMMCAHUM JIOT1YHO, MOCIAOBHO  IPaMOTHO.

4 OPTAHIBALIA TUITIJIOMHOI'O ITPOEKTYBAHHA

Jlo BUKOHAHHSI JUIUIOMHOTO TPOEKTY JOMYCKAIOThCS CTYJEHTH, K1 MOBHICTIO
3aKIHYMIIM KypC TEOPETUYHO-IPAKTUYHOIO HaBYaHHS (CKJIAJIM BC1 €K3aMEHM i 3aJ11KH) Ta
MPaKTUYHOTO HABYAHHS.

JIMTUIOMHOMY TPOEKTYBAHHIO TIEpPENye MPAKTUKA, SKY MOTPIOHO PO3TIISANATU SIK
CepHO3HMUI MIATOTOBYMMN €Tall, OCKUIBKKA CaMe€ B 1€ MepioJ] MOYMHAETHCS HAMUCAHHS
JUTUIOMHOTO TIPOEKTY - (hOPMYITIOBaHHS II1JI€H 1 3aB/IaHb JOCIIKEHHS, aHAI3 1CHYIOUHNX
METO/I1B PO3B'sSI3aHHS MPOOJIEMHU, BUBUCHHS JTITEPATYPHUX JIXKEPE.

3araiioMm po6oTa HaJ AUTUIOMOM CKJIQJAEThCS 3 TAKUX €TalliB:

— BUOIp Temu, 0ohOpMIICHHS 3aBJIaHHS 1 CKIaJaHHs TUIaHy-Tpadiky poOoTH;

—301p 1 00poOKa MaTepialliB AJisl HATMCAHHS TUTUIOMHOTO MPOEKTY;

— o(pOpMIIEHHS JUTUIOMHOTO TTPOEKTY 1 MIATOTOBKA /IO MOTO 3aXUCTY;

— miarotoBka npomnoBial (Jomatox 10) i mpeseHTalii 10 3aXUCTY TUILIOMHOTO
MIPOEKTY;

- OTpUMAaHHS BIJITYKY Ta PEIEH31] MPOo SKICTh BAKOHAHHS JUTIJIOMHOTO TTPOEKTY;

— TIEpPEeI3aXKCT 1| KOPUTYBAHHS 3ayBa)K€Hb KEPIBHUKA Ta PEIICH3EHTA MIPOEKTY.

Bubip TeMu AUTIIOMHOTO TIPOEKTY 3MIMCHIOETHCS B TPH €TAIIH:

1)  momepenHiii BUOip TeMU (3a MICAID 10 €K3aMeHaIliHO1 cecii);

2) 3aTBEPKEHHS TE€M 1 3aBJaHb Ha JUIJIOMHE MPOCKTYBaHHsS Ha 3aciJaHHI

Kadeapu aBTOMaTH3aIll] Ta eEKTPOIHKEHEPIT;



3)  3aTBep/KCHHsS Haka3y 13 3aKpIIJICHHSIM KEPIBHUKIB Ta TE€M IUIIJIOMHUX
MPOEKTIB (CTYJEHTH BCiX ()OpPM HaBUAHHSI — MEPIINNA THXKICHb €K3aMEHAIIHHO1 cecii).

Temu AUMIIOMHUX MPOEKTIB BUHOCITHCS Ha PO3TJIs BUIYCKOBOI Kadeapu 3a JBa
MICALIl JI0 3aXHCTy, 3aTBEP/KYIOThCS Ha 3acilaHHl KadeIpu Ta HAAA€ThCS MPaBO
MalOyTHIM JUIUIOMaHTaM BUOOpPY TEMATUKH 1 KEpIBHUKA MPOEKTY. 3aBigyBaud Kadeapu
BiJICTTiIKOBY€E HemoBTOpHICTH TeM [II1 3a ocTtaHHI Tpu POKH Ta palioHATBLHUN PO3TOIIIT
3a mpodiieM pi3HOBU]I TEMATHUKUA BUITYCKAIOUYO1 CIEI1aIbHOCTI.

Temu QUIIIOMHHUX MPOEKTIB, iX KEPIBHUKU 3aTBEPKYIOThCS HAKa30M AUPEKTOpa
BIT HYBiIl Ykpainu HiKHHCHKOTO arpoTeXHIYHOTO KOJIEKY.

[IpoekT BBa)Ka€ThCs BUKOHAHUM, KOJHM MOSCHIOBAJIbHA 3allMcKa 1 Bech rpadiuyHuit
Marepian oQopMieH] y BIANOBIAHOCTI 3 BUMoramu nirounx cranpaptie €CKI, JCTY-
1996-06-27 Ne259 3 1997-07-01, a pospaxyHku BignoBigHo Bumoram IIVE, JIbH
Ykpainu.

B Xxoni mepeBipkM BHUKOHAHHS JUIUIOMHOTO TIPOEKTY CTYACHT TIPOXOIUTH
TEXHIYHMK KOHTPOJIb, IKMI BU3HAYA€ TEXHIYHI BiAXwiIeHHS Bia airounx HopMm €CKJI Ta
Cy4acHHUX BUMOT 710 CXeM CJIEKTPOIIOCTavYaHHsI, €HEepromnocTayaHHs
CLTBCHKOTOCTIOAAPCHKOTO  €IEKTPUYHOTO OO0JagHAHHS, CXEM aBTOMAaTH3allii TOIIO.
3ayBakeHHsSI BUKJAJava, SKUW 3I1MCHIOE TEXHIYHUN KOHTPOJb,- TOBUHHI OyTH
BpaxoBaHl 1 BumpasieHl. [licas TEXHIYHOrO KOHTPOJIO MPOEKT MPOXOJUTH
HOPMOKOHTPOJIb, B XO/I1 IKOTO BU3HAYAIOTHCS BIIXUJICHHS BiJl HOPM JIIFOYMX CTaHJIapTIB
10 0(hOPMIICHHIO TTOSICHIOBAJIBHOI 3aIMMCKHU Ta TpadiuHOT YACTHHH MPOEKTY.

Buxnagady-koHCYTbTaHT 3 OXOpPOHM TIpalmi JUIUIOMHOTO TPOEKTY HAaae
KOHCYJIbTAIll JWIJIOMaHTaM 3 TMPUBOJY IWTaHb OXOPOHW TMpalli, SKI 3a3HAa4YeHl B
TEXHIYHOMY 3aBJaHHI Ha MPOEKTYBaHHS.

VY BCTaHOBJEHI TEpMiHM (32 KaJeHJapHUM TrpadikoM) KEpiBHUKY HPOEKTY
MOTAETHCSl HAMPAIbOBAHUKM MaTepial 3 METOI KOHTPOIIIO X0y POOIT 1 CBOEYACHOTO
KOPUTYBAHHS MOMIYEHUX HEAOJIIKIB. 3aKiHYEHY MOSCHIOBAJbHY 3alMCKy Ta Tpadiuny
YaCTUHY 3/Jal0Th KEPIBHUKOBI 3a JBa TIJKHI JI0 3aXHUCTy MPOEKTY ISl 3aKIFOYHOT
nepeBipkud. Bci Heoku, BUSBIECHI KEPIBHUKOM pPOOOTH, TMOBUHHI OYTH YCYHEHI /10

MOJAHHS MPOEKTY HA MIANHUC 3aBiaytouomy kadenpu. Ilicas 3aTBepakeHHS NPOEKTY



HAJA€ThCS JUIIOMAHTY BIATYK KEPIBHUKOM MPOEKTY Ta HAIPaBJIEHHS Ha PEIEH3IIO.

OTpuMaHHs BiATyKa 1 pereH3ii MPOeKTy Hajgae IMpaBO JUIUIOMAHTy OyTH
nonymienum ao 3axucty JII nepen AKK.

[Ipoutec pumnoMyBaHHS Tepeadayae MPOXOHKEHHS CTYACHTOM TEpEeBIPKU
BUKOHAHHS KO>kHOTro po3auty Il 3riqHo xaneHmapHoro rpadiky Ta nepeazaxucry 3a 2
THKHI JI0 3aXHUCTY.

KomMruiekcHi TUIIOMHI POEKTH BITaIOThCS. KOMIUIEKCHUN TUITTIOMHUN MPOEKT —
e psij MOB'A3aHUX €IUHOI0 TEMATHKOIO JOCIIKEHb 1 po3poOoK. Takuil mpoekT aae
MOKJIUBICTh 00'€THATH # CKOOpAMHYBAaTH POOOTY MEKUTBKOX CTYICHTIB y BHpIIICHHI
3HAYHOI peanbHOT 3adadi. KoMIUJIEKCHI TpoeKTH OyBaloTh KadeapaqbHUMU 1
MiKKadeapansHuMu. Y kadeaparbHOMY IUIUIOMHOMY IPOEKTYBaHHI O€pyTh Yy4yacTb
KUIbKa CTY/JCHTIB OAHIEI CHENIaJbHOCTI, KOXXHOMY CTYJAEHTY BUJAETHCS 1HIMUBIAYyaIbHE
3aBJaHHs, a B MUKKadeapaabHOMY - CTYJIEHTH PI3HUX CHEIIadbHOCTEH, 10 JT03BOJISE
BUPIIIIYBATH 3aJ1a4l, OB'sI3aH1 3 HAHO1IBII TOBHOIO PO3POOKOIO MPOEKTY.

JIMIITIOMHUM MPOEKT BBAXKAETHCS PEAIbHUM, SIKILO HOr0 BUKOHAHHS 3aBEPIIY€ETHCS
CTBOPEHHSIM €KCIIEpUMEHTAIbHOTO MAKeTa, JIOCIIHOTO 3pa3Ka Ipuiaay abo IpUcTporo,
pO3p0o0IeHOi HOBOI METOAMKHM BHUMIpIB, MPOrpamMu IJsl pO3B’si3aHHA HOBOI 3aJadl Ha
EOM abo iHmmMMH pe3yibTaTamMH, IO 3HAXOASITh KOHKPETHI 3aCTOCYBaHHS Yy
BUPOOHMIITBI, Takl fK,- MOJEpHi3alid Ta 3aMiHa amnapariB  yHOpaBJIiHHS
€JIEeKTPOOOJIaTHAHHSA Y HAyKOBO-AOCHIAHIM a0o HayKoBI mpaii ramty3i CUIbCBKOrO
rocriofapctBa. [Ipomo3uuii 3  yJOCKOHAJ€HHS  CHCTEMH  EJIEKTPONOCTadyaHHS
MPOEKTYEMOTO MIANPUEMCTBA 3TIAHO 3 OOpaHOK TEMOKO IMPOEKTY MaroTh OyTH
MIATBEPKEHI BIATOBIAHUME pe3yJbTaTaMU PO3PaXyHKIB, CXEMaMHU €JIEKTPOTIOCTavyaHHS,
MaTH KOHKPETHUH XapaKTep, BUIIMBATH 3 PE3yNbTATIB MOCITIIKEHHS 1 TTOKa3yBaTH, IO
Ja€ TIANPUEMCTBY 3aCTOCYBAaHHSI 3alpOIIOHOBAHMX PEKOMEHAIli, METOJIWK, CXeM
TOLIO.

[Ipu BHUOOpI TeMH AUILUIOMHOTO MPOEKTY HEOOXIAHO MParHyTd TOTO, 00 BOHA
BIJIMOBIJIajla HANPSIMKY HAyKOBO-AOCTIAHOI poOOTH CTyAeHTa 3a crhemiaabHicTio 151

ABTOMaTH3aIlis Ta KOMIT IOTEPHO-IHTETPOBaH1 TEXHOJOT1.



4.1 Iopsinok i mpaBuJia MOBTOPHOIO 3aXHCTY

VY Tux BUNaakax, KOJIM 3aXUCT AMILNIOMHOTO IPOEKTY BU3HAETHCS HE3aJ0BLIBHUM,
JIKK BCTaHOBIIIOE, YU MOXKE CTYAECHT MPEICTABUTH J0 3aXUCTY MPOEKT 3 TOPOOJICHHM, SIKE
BHU3HAUa€ KOMicCis, a00 > TOBHHEH pO3POOUTH HOBY TEMY, SKa BCTAHOBIIOETHCS
BIJIMOB1JHOIO BUITYCKHOIO Kadeaporo aBToMaTH3aIlli Ta eJIeKTPOIHKEeHePIi.

CryneHt, sSKui OJep>KaB TMiJ Yac 3aXUCTy IUIUIOMHOTO MPOEKTY HE3aJ0BUIBHY
OLIIHKY, BIJIpaXOBY€TbCA 3 KOJEIXKYy. Y TakoMy pa3l CTYJIEHTY BHJA€ThCSA aKaJeMiyHa
JIOB1JIKa BCTaHOBJIEHOTO 3pa3ka. CTyJeHTaM, sKI HE 3aXUCTWIM JUIJIOMHUN IPOEKT 3
MOBa)XHOT MPUYUHHU, 110 JOKYMEHTAIBHO MIATBEPKEHA, TUPEKTOPOM KOJIEIKY MOXKE OyTH
NPOJOBKEHO TEPMIH HaBYaHHA J0 HactynHoro mnepiogy pobotu KK 13 3axucry
JTUIUIOMHHUX MPOEKTIB, ajie HE OlIbIle HIXK Ha OJUH pIK, a 3aBlyBay Kaeapu Ha 3aciaHHI
Ka(eapy B MPUCYTHOCTI KEPIBHUKA MPOEKTY YXBAIIOE€ HOBY UM MIATBEPIKYE ICHYIOUY TEMY
JII, BCTaHOBIIOE HOBHM KaleHIApHUN rpadik JUIMIOMYBAHHS Ta KOHTPOJb BUKOHAHHS.
JUIsi pOTO CTYACHT MNUIIE 3asBy Ha IM S JAMPEKTOpA 3 NPOXaHHSAM NPO MPOJOBKEHHS
TEpMiHYy HaBYaHHS 13 BKa3aHOIO NpU4YuHOIO. Jl0 3asBM JONAEThCS JTOKYMEHT, SIKUN
HIATBEPKYE MOBAXKHY MPUUUHY, 3 SIKOI CTYI€HT HE 3MIT 3aXUCTUTH JAUIJIOMHUN MTPOEKT.

[Ticns 3axucty rpadiuyHa JOKyMeHTallis ckiaagaeTbes 10 popmary A4 3rigHo 3 'OCT

2.501-98 1 KOMIUIEKTY€ETHCA B MAMNKY 31 CKJIAJAHHAM OIHUCY.

S TEMATHUKA JUIIVIOMHUX ITPOEKTIB

CryneHTy HaJa€eTbCcsl MPaBO BUOOPY TEMHU JAMIJIOMHOTO MPOEKTY. 3arajbHUM
MEpeNiK TeM JUIUIOMHHUX IMPOEKTIB OTOJOIIYETHCS 3a JIBa MICSLl A0 MOYATKY 3aXHUCTY
JTUTUIOMHUX TpO€eKTiB. CTyIEHT MOXKE 3alpONOHYBATH CBOIO TEeMy 3 HEOOXiTHUM
OOTPYHTYBaHHSIM JIOLIIBHOCTI i1 pO3pOOKHU.

Benuke 3HaueHHs1 Ma€ OOIPYHTOBAHUM 1 TPaBUILHUN BUOIP TEMH.

Tema JUMIIOMHOTO TPOEKTY BHU3HAYAETHCSA MPOdIIOY0o0 Kadeapow 3
ypaxyBaHHSM 3aBAaHb, IIO CTOSITh Teped YCTaHOBaMH, Ta IHTEPECIB CTyACHTa-
IUIIOMHHKA, HOT0 ONEPEIHbOI0 JOCBITy, HAYKOBUX 1HTEPECIB KEPIBHUKA JTUTIIIOMY.

PoGoTta cryneHta momo BUOOPY TeMHU MAOCHIKEHHS € OJHIED 3 HaWOLIbII



BIJIMOBITaTbHUX CKJIQJOBUX YaCTUH KOXKHOTO HAyKOBOTO JOCHIKeHHsS. Bubip Temu
JUIUIOMHOTO MTPOEKTY Iepeadavae 03HaHOMIICHHSI CTYEHTA 3:

— npo0bsieMaMu, po3B’A3aHHS SKUX Mepeadayae KoXKHa TeMa JTOCIHIIKEHHS;

— TEpeiKOM JITepaTypH, 3aKOHOAABUMX Ta HOPMATHBHHMX AakTiB 3 JaHOl
poOJieMH, CTYTICHEM 11 TIMOMHM ¥ MOYKJIMBICTIO BUKOPUCTAHHS;

— BUMOTaMH MIANPHUEMCTBA, IO € 00’ €KTOM HAMHCAHHS JUIUIOMHOTO MPOEKTY.

Ha3Ba Temu AUIUIOMHOTO MPOEKTY MOBUHHA OYTH CTUCIIOIO 1 TOBHO BiAoOpa)xaTu
3MICT 1 M1 pOOOTH.

Temu gumIoOMHHX TpPOEKTIB Tpeba chOpMyNIIOBaTH Tak, MO0 CTYyACHT BHUSBUB
IHILIATUBY 1 CAMOCTIMHICT, Yy PO3B'A3aHHI TOCTABJICHUX TIEpPe] HUM TEXHIYHHX,
CHeIiaJbHuX YM EKOHOMIYHUX TIMTaHb, BUKIIOYATH MOXJHUBICTh  IIPOCTOTO,
(hopMaJIbHOTO KOIIIOBAaHHS MOJIOHUX MaTeplajiB 1 JITEPATYPHUX JAHUX.

TemaTuka TUIIIIOMHOTO MPOEKTY (POOOTH) Mae BiioOpa)kaTy 3aBAaHHS, IO CTOSTh
nepej rajays3siMu 1 IianpueMcTBaMu Kpaind. Bona nmoBuHHa nependayaTy CTBOPEHHS abo
MOJICpHI3AIl}0 aBTOMATU30BAaHUX TEXHOJIOTIM 1 BUPOOHUIITB, MPOEKTYBaHHS 3aco0iB
aBTOMATHU3allli, 3aCTOCYBaHHsS  aJTOPUTMIYHOTO, alapaTHOTO Ta MPOTPaAMHOTO
3a0€3MeUYeHHs] CUCTEM 1 3acO0IB KOHTPOJIIO Ta YHPABIIHHS, M0 3a0€3MeUyI0Th BUITYCK
KOHKYPEHTOCTIPOMO>KHOI MPOAYKIIIT Ta 3BUILHSAIOTH JIOJUHY MOBHICTIO 00 YaCTKOBO BiJl
Oe3mocepe/lHbOi  y4acTi B Mpolecax OTpPUMaHHs, TpaHcopmalii, nepenaul,
BUKOpPUCTAaHHA 1H(OpMaIlli Ta yNnpaBlliHHS BUPOOHHULTBOM. Y JUIUIOMHOMY MPOEKTI
(po60Ti) MOXKYTh OyTH PO3TJISIHYTI:

a) aBTOMATHYHI i aBTOMAaTHU30BaHI CUCTEMH;

0) 3acobm TEXHOJIOTTYHOTO OCHAIICHHS aBTOMaTH3allll, KOHTPOJTIO,
J1arHOCTYBaHHSI BAPOOHUIITB;

B) MareMmMaTH4He, NporpamHe, IiHpopMaliiiHe Ta TexXHIYHe 3a0e3MeyeHHs
aBTOMATU30BaHMUX CUCTEM KepyBaHHs TexHoJsoriunumu nporecamu (ACKTII);

I') METOJM, CIOCOOM 1 3acO0M MPOEKTYBAaHHS, BUTOTOBJICHHS, HaJIarOoj[KEHHS,
BUPOOHMYUX BUMIPOOYBaHb CUCTEM 1 3aCO0IB aBTOMATH3AIlIT;

1) METOAU HAyKOBHX JOCHIIKEHb TOLIO.

TemaTuka ouniomHux npoekmie Ma€ Taki OCHOBHI HaIIPSIMKHU:



a) po3poOKa HOBUX KOMI'IOTEPHO-IHTETPOBAHUX CUCTEM YIIPaBIIHHS,

0) wmoaepHizaiis airounx cucreMm aBromaruzaii 1 ACKTII;

B) KOMIUJIEKCHA aBTOMAaTH3AaIlisl TEXHOJOTTYHUX MPOIIECIB Ta BUPOOHMUIITB;

r) MOiABUINEHHS €(EeKTHUBHOCTI YIpPABIIHHA TEXHOJOTIYHUMH IMpoLecaMu 1
BUPOOHUIITBAMU;

1) TMPOEKTHO-KOHCTPYKTOPCHKI PO3POOKH 3a 3aBJaHHIM MPOMHCIOBOCTI.

[Ipuknaau TeM TUILTIOMHUX MPOEKTIB:

* ABTOMaTH3allis TEXHOJIOTTYHOTO MPOIIECY BUPOOIIECHHS MTEBHOIO MPOAYKTY;

» Monepnizanis ACKTII neBHOi TeXHOMOT1YHOT YCTaHOBKH a0 1eXy;

* IlpoektyBanHs migcuctemu aapiiiHoro 3axucty (I[IA3) BuOyxoHeOe3rneyHoro
BUPOOHMIITBA.

Junnomnuti  npoekme  pe3yabTaTOM  MPOBEACHUX  TEOPETUYHHUX  Ta
EKCIIEPUMEHTAJIbHUX JIOCHIJKEHb, KOMII'FOTEPHOIO MOJEIIOBAHHS, MaTeMaTHYHOTO
aHani3y OO0'€eKTIB 1 cHCTeM YyIpaBiiHHA. TemaTuka JUIUIOMHHUX POOIT NMOBUHHA OyTH
NOB'SI3aHa 3 HAIIPSIMOM JIEPKOIOPKETHUX HAyKOBO-OCIITHUX POOIT, 1110 MPOBOJATHCS Ha
kadeapi. Temu nurmmoMHUX poOIT Tpeda yB'A3yBaTH 13 Cy4YaCHUMHM MiJAXOJaMH, TAKUMU
AK BUKODUCTaHHS HEHUPOHHUX MEpEeX, METOMIB HEYITKOI JIOTIKH, MPUHIUIIB
1HTEepBaJIHLHOI HEBU3HAYEHOCTI TOIIIO.

[Ipuknagu TeM IUIIIOMHUX POOIT:

* MaremaTiuHe MOJICNIOBAHHS TEBHOTO TEXHOJIOTIYHOTO TPOIECY 3 METOI0
aBTOMAaTH3alIli;

* JlocnixeHHs IEBHOT TEXHOJIOTIYHOT YCTAaHOBKH SIK 00'€KTa aBTOMAaTH3allii;

» JlocmimkeHHsT Ta YAOCKOHAJICHHS CIOCOOYy KEpYBaHHS TIEBHUM TEXHOJIOTIYHUM
00'€KTOM.

TemaTuka IUIJIOMHUX TMPOEKTIB Y3rOKYEThCS 31 CTyACHTaAaMU MEPCOHAIBHO 1
3aTBEP/KYETHCSI BUITYCKOBOIO Kadenaporo 3a TMOAaHHSM KEPIBHUKIB JTUIIJIOMHHUX

npoekTiB. KepiBHUKM AUTIIOMHUX MPOEKTIB MPU3HAYAIOTHCS BUITYCKOBOIO Kadeaporo.



6 POBOTA HAJIl MATEPIAJIOM

Pob6oTy Hajx AUMIOMHUM MPOEKTOM MOYHHAIOTH 31 300py HEoOXiaHOT iHpopMaIii
JUIsE KOTO BUKOHAHHSA. 301p MOYAaTKOBUX MaTepialiB BUKOHYIOTH MEPEBAXHO TiJ 4ac
oTaHboro cemectpy. Lli Marepiasii BHKOPHUCTOBYIOTH TOJIOBHUM YHHOM B
MOSICHIOBAJIbHIN 3amucill MPOEKTY (pO3paxyHKOBI, aHANITHUYHI JaHi, OpraHizaliiHoi,
TEXHOJIOTIYHOI, CIeliaJbHOI, €KOHOMIYHOI Ta YaCTUHHM OXOPOHM TMpall 1 TEeXHIKH
0e3mneKn), a TaKoXX rpadiuHOT YACTUHH MPOEKTY.

JxepenoM OTpUMaHHS CTaTUCTUYHUX JaHUX € 3BITHI JaHl IIJNPUEMCTB 1
YCTaHOB, HAYKOBO-AOCIIIHUX Oprasizamiii, LleHTpaJbHOrO CTaTUCTUYHOTO YNpaBIIiIHHSA
VYkpainu 1 mitepaTypHi jJxepena. CTaTUCTUYHI JaHl BIIOOpa)x)arOTh KUIbKICHHM 01k
KOHKPETHUX €KOHOMIYHUX SIBUIL Pa30M 3 iX SIKICHUM BU3HAUEHHSIM.

30uparoun JaHi, Tpeba YTOUHUTH JiKepera OTPUMAaHHS, TEPMIHOJIOTIIO; OJIUHUIL
BUMIPIOBaHHS 1 METOJIMKY OTPMMAHHSI MTOKAa3HUKIB; BU3HAYUTH iX TOYHICTH (3 TOUHICTIO
no 0,1; 0,01 1 T.m.). SIK0 HE AOTPUMYBATHUCS IIUX YMOB, JIaHI MOXYTb BUSBUTHCS
HEIMOPIBHAHHUMH, a PE3yJIbTaTH JOCIIKEHHS HEBIPHUMHU.

Ao BHACTIIOK TOCHIIKEHHS OTpHMaHa 0araTo MOYaTKOBUX JaHUX, TO JJIS
MPOBEICHHS aHaITI3y 1X HEOOX1THO BIOPSAKYBATH LIJISXOM KiIacu(ikallii, yrpymyBaHHS 1
y3arajibHeHHs. BriopsiikoBaHi AaH1 NOJAl0Th Y BUTJIAI TaOIHILb, FPaQiKiB 1 CXEM.

30ip MOYATKOBUX JAHHUX MOTPIOHO MOYMHATH 3 BUBUEHHS 0COOJIMBOCTEN 00'€KTa
(3a miTepaTypHUMU JTaHUMU, TEXHIYHUMU OMMCAMU Ta THIIUMHU JHKEpesiaMu), TPOAYKIIIi,
III0 BUITYCKAETHCS, 3B'SI3KIB 3 I1HIIMMH TAPO3AiIaMHd 1 BIIAIIaMH Yy Mpoleci
BUpPOOHMIITBA. J[ai BUBYAIOTh BUPOOHUYY CTPYKTYPY, @ IOTIM CTaH TEXHIKH, TEXHOJOTIT
Ta oOprasizainii BUPOOHMITBA Ha AUIBHUIN (y BIAAUI), Oe3mocepeaHbOMY O0'€KTI
OUIUIOMHOI po3poOKku. TimbkM MiCAsS LBOrO BCTAaHOBIIOIOTH 1 3'SICOBYIOTH Mipy i
MPUYMHU BIAXUJIEHB 3BITHUX MMOKA3HUKIB 00'€KTa aHaJ3y BiJl IUIAHOBUX 1 MACIIOPTHHUX.

OcraTouHe pO3B'sI3aHHS BCIX MHTaHb, MOB'S3aHMX 31 300pOM MaTepialiB 1
MOYAaTKOBUX JIaHUX, BHUPIMIYIOTh M[UISIXOM TOCTAaHOBKM 3aBIaHHS CHELiabHUX

CIIOCTEPEKEHb 1 PETEIbHUM BUBUCHHSIM THUX NUTaHb, SKI HAWOUIbIIE BIIMBAIOTH Ha



e(eKTUBHICTb 1 AKICTb pOOOTH MEPCOHATY, 00JIaJHAHHS Ta eKOHOMIKY MIANPUEMCTBA.
[ToriepenHi AOCHIKEHHST € HEOOXIIHUMH eJIeMeHTaMu 300py J10JIaTKOBUX
MaTtepiaiaiB JUIJIOMHOTO MPOEKTYBAaHHA. Y IiM HAWCKIIaHINIIN YacTHHI mpoliecy 300py

MatepiaiaiB Ma€e BUSBIISITUCS 1HIIIaTHBA CTY/ICHTIB.

7 KOHTPOJIb 3A BUKOHAHHAM JUITIVIOMHOTI'O ITPOEKTY

[licns  3aBeplieHHs cecii AWIJIOMHUK MAa€ TMPOBECTH CHCTEMAaTU3allilo 1
y3arajJbHEHHS OTPUMaHUX MarepialiB, BIIOpaTH Martepial I BKIIOYEHHS B
NOSICHIOBAJIbHY  3amucKy. OJHOYacHO KOPUTYIOTh poOOYMi IUJIaH BHUKOHAHHS
JTUTIJIOMHOTO TIPOEKTY 13’ ACOBYIOTh HEOOX1AHICTh 300py TOAATKOBOTO MaTepiaity.

3MICT 1 MOCIIOBHICTh BUKOHAHHS JIUIIJIOMHOTO TMPOEKTY Ma€ 1HIUBITYabHUMA
XapakTep. Aje Mpu [bOMY HEOOXiTHO JOTPUMYBATUCA IESKUX 3araJbHIX BUMOT.

3aJIe)KHO BiJl XapakTepy TEMU OKpPEMi YaCTUHU POOOTH PO3POOISIOTH 3 O1IBIIO0
abo meHmow Miporo pgetamizamii. [Ipu mornmOieHoMy ormpaifoBaHHI W PO3B's3aHHI
OKpEMHUX MUTaHb €KOHOMIKU MiANPUEMCTBA ab0 poOOTI HAJ CHEIiadbHOI YaCTHHOIO
POOOTH TUTIJIOMHUK TTOBUHEH BUSBIISATH CAaMOCTIHHICTh Ta IHIIIATUBY. SKIO CTYIEHT HE
Ma€e 3MOTH 3alpONOHYBAaTH BJACHE OPHUTIIHAJIbHE PIIIEHHS, TO BiH MOBUHEH BpaxyBaTu
CyyaCHHUW JIOCBIJ TEPEeNOBUX MIAMPUEMCTB, JaHI HAYKOBUX YCTAaHOB 1 3apyOiXHI
Marepiaiy 3 KPUTHUYHUM IX OMPAIIOBAaHHAM 1 OOpaTH BapiaHT PIIICHHS, HANOUIbII
MPUAHATHAM JUISI JTAHUX YMOB.

VY X0A1 IUIIIOMHOTO MPOEKTYBAHHS:

— T1JT Yac OILIHKU e(heKTUBHOCTI 00'€KTa TOCIIKEHHS HEOOX1THO BUKOPUCTATH BC1
TEXHIKO-€KOHOMIYHI TMOKa3HUKH, SKI B HaWOLIbII TOBHIM MIpl XapakKTepU3ylOTh
MepeBaru 3amporlOHOBAHOTO BapiaHTa. BakiMBO 3iCTaBUTH OTpUMaHi pe3yiabTaTH 3
MOKa3HUKaMH aHAJIOTTYHUX OO0'€KTIB, IO JTO3BOJUTH 3pOOUTH OOIPYHTOBAHI BUCHOBKH
Ipo JOUUIBHICTD Ta €KOHOMIYHY €(EeKTHUBHICTh pIIIEHb 1 BHOPOBAIXKEHb, IO
MPOMOHYIOTHCS.

Y TepMiHM, BCTaHOBJICHI KaJCHAApHUM IJIAHOM, JAWIJIOMHUK YaCTHHAMHU TO/a€

BUKOHaHYy poOOTY KEpIBHUKOBI.



JUis KOHTPOJIIO 32 XOAOM JAWUIJIOMHOTO TMPOEKTYBAHHSA 1 CBOEYACHOTO HAJaHHS
METOAMYHOI JIOTIOMOTH KEpiBHUKaM, KOHCYJbTaHTaM 1 JAWIUIOMHHKAM 3aBilyBau
BUIYCKatouoi KadeApu MPOBOIUTH TPU-YOTHPU IMEPEBIPKM TOTOBHOCTI AMIIIOMHUX
MPOEKTIB Ta MOJA€ 3BIT MPO AKICTh, KUIBKICTh MPUCYTHIX CTYJEHTIB Ha MEpeBIpIll Ha

BIJIIVICHHS TEXHIYHO-CHEPTreTUYHUX CUCTEM Ta 3aC001B aBTOMAaTH3AIlii.
8 CTPYKTYPA 1 3MICT PO3ALJIIB JUITIJIOMHOI'O ITPOEKTY

8.1 3araabHi BUMOrn

JINTUIOMHMI TIPOEKT TOBUHEH OPraHiyHO TMO€AHYBAaTH B €001 aHANITUYHY,
PO3paxyHKOBY il rpad)iuHy YaCTHHH.

3MmicT rpadiuHOrO Marepialy BHU3HAYAE€TbCA  XapaKTEPOM  KOHKPETHOIO
JTUIUIOMHOTO TpOoeKTy. Cxemu 1 Tpadikd MOBUHHI CIYKUTH LUTIOCTpAIliIMU SIK JI0
aHAJITUYHOI, TaK 1 10 PO3paXyHKOBOI YaCTHUHU. 3arajbHa KUIbKICTh apKYIIIB 3aJI€KHO
BIJl TEMHU BU3HAYA€THCS KEPIBHUKOM JUIIJIOMHOTO IPOEKTY.

Ko’kHa 3 4acTHMH JUIUIOMHOIO MPOEKTY MA€ caMocCTiiiHe 3HaueHHs. OpHak BCl
BOHM MalOTh BIJNOBIAATH OCHOBHOMY 3MICTYy TE€MHU 1 B1AOOpa)kaTh HampsiMU YacTHUH
MIPOEKTY.

8.2 Crpykrypa i 3MicT nepioro po3aity

[lepmmit posnin "3aranpHa vactuHa" ((Teoperwuni (MeTomuyH1) Ta 3arajibHO-
PO3paxyHKOBI JiaHl MpeaMeTa JOCIIKeHHS 32 OOPaHOI0 TEMOIK JIUTNIOMHOTO MPOEKTY))
BKJIIOUYA€ HACTYIIHI MAPO3I1IH:

Ananiz mexnHonouno20 npoyecy Ak 00'ekma Kepysanus

3azanvhi nonoscennn

AHami3 poOUThCSA 3 MO3UIINA OCHOBHOTO 3aBIaHHS, CPOPMYJIBOBAHOTO SIK TeMa
npoekTy. Ha mijcTaBi BUCHOBKIB, OTPUMAaHUX Y I[bOMY PO3JiJi, CKIATAETHCS MOBHUN
MEepeITiK MUTaHb, K1 Tpeda BUPIIIUTH.

Le#i po3ain cKiIamaeThes 13 MAPO3IITIB:

- OMKC TEXHOJIOTTYHOTO MPOILIECY SIK 00'€KTa KepyBaHHS;

- HEpeNiK 331a4 KOHTPOJIIO Ta KEPYBAHHS IPOLIECOM;



- KPUTUYHUN aHai3 ICHYI0YOi CUCTEMH aBTOMAaTHU3allli Ta MOCTAHOBKA 3a7a4
Ha PO3pOOKY BAOCKOHAJIEHOT CUCTEMHU aBTOMAaTH3allli.

VY nepuomMy po3Jiifi, Ik MPaBUIIO, PO3IJISIIAI0Th TEOPETUYHI ACIIEKTU MUTAHHS, SIKE
JIOCTIIKY€ETbCSA, BUKOHYIOTh JITEpAaTypHUN OIS (MIOCUIIAHHA), KPUTUYHO aHaNi3yIOTh
pI3HI TOYKH 30pYy, MPOBOJATH iX HAYKOBY KiacHudikalliio, OOIpyHTOBYIOTh OCHOBHI
dakTopu, 0OyMOBIIEHI CTAaHOM CIPaB y JaHOMY HaIPsIMKY PO3BHUTKY Taily3l MiCBKOTO
rocrnojiapcTba (cepu AiSIBHOCTI) TOIIO. TeopeTuyHe OOrpyHTYBaHHS, CyTh, 3HAYEHH,
Kiacugikaiiiai XapakTEPUCTUKH, ICTOPis Ta CydacH1 TCHCHIII ITpeaMeTa JTOCTIHKEHHS,
METOJMYHI TMIIXOIN BUKIATAIOTh SKOMOTa MPOCTO 1 cTHCI0. baxkaHo mpoimtocTpyBaTH
TeKCT rpadiyHUM MaTepiaiaMu — cxemamu, rpadikamu, aiarpaMmaMu TOIIIO.

BignoBigHo 10 00paHOi TeMM IUILUIOMHOTO MPOEKTY CTYJEHT, MPAIIO0ud Ha
MEPIIMM PO3JLIIOM pOOOTH, CAMOCTIMHO BUBYAE JIITEPATYpHI JKepesia (KHUTY, OpourypH,
HAyKOBI CTarTi, OQIliiHI JOKYMEHTH, BIJIOMYl MaTepiajiu), 10 JIa€ 3MOTy BU3HAYUTHU
TEOPETHYHI OCHOBU MUTaHb, SIK1 JOCTIKYIOThCA. CIliJl TAKOK BUKOPUCTOBYBATH IIUPOKI
MO>KJIMBOCTI MOITYKY MOTPiOHOT iHpOopMallii 32 TOMOMOTo10 TiI00abHOT Mepexi Internet.
[Tornubnene BUBYEHHS MatepiaiiB PI3HUX JpKepen iHdopmarllii Aae CTyACHTY 3MOTy
YCBIIOMUTH CyYacHUH CTaH MHUTaHb, [0 CTOCYIOTHhCS TEMH, BU3HAYUTH OOCAT 1 XapakTep
MarepiaiiB, IOTPIOHUX Il BUKOHAHHS JIPYTOTO 1 TPETHOTO PO3AUIIB IUIITIOMHOI pOOOTH.

Jxepena, 110 pO3IUISIAAIOTHCS, MOBMHHI OyTHM HaBeneHi B po3aim «llepenik
MocCujIaHb». Y XOJl HalmMCaHHS JAHOTO PO3JAUTYy Ha JyKeperna MaroTh OyTH BIAMOBIJIHI
MTOCUJIAHHS.

B kinmi po3auny "3aranbHa yacTUHA" MOTPIOHO y3aralbHUTH PE3YJIbTATH POOOTH,
MPOBEJICHOT MMiJ Yac BUKOHAHHS MEPIIOro po3aiy auruiomy. [lpu mpomy HEOOXimHO
chopMyIIOBaTH BHUCHOBOK MPO JOIIBHICTh BHUPIIIEHHS TOCTaBJIEHOIO 3aBJIaHHS,
oOpaHMii METOI.

OO6csr mepuioro po3aily He MOBHHEH mepeBuinyBatH 15% 3araibHOro 00CsTy

JTUTUIOMHOTO TIPOCKTY.
8.3 Crpykrypa i 3micT Apyroro posaiiny

Hpyruit  po3min mpoekty "TexHonoriyHa wvacTtuHa" — 1€ TakK 3BaHa



—eKCIepUMEHTaJIbHa YW aHaJiTMYHA YacTUHAa poOOTH, 10 Mae OyTH pO3AlIEeHa Ha
naparpagu, B SKHX CTYJICHT, BHUKOPHUCTOBYIOUM 310paHMil Marepiall, aHami3ye 1
PO3KpHUBA€E 3MICT TUX MUTaHb, MO MIJJISTAIOTh BUBYEHHIO, HA MPUKIAAl KOHKPETHOTO
MpeaMeTa TOCHIIKEHHS (MIAMPUEMCTBA, YCTAHOBU, OpraHi3aiii).
Onuc TeXHOJOTTYHOTO MPOIECy sIK 00'€KTa KepyBaHHS
B nanomy minpo3aini HeoOX1IHO BKa3aTu:

a) TEXHIYHY Ha3By 00'ekTa aBTOMAaTH3aIlll Ta MOr0 MPU3HAYCHHS, 3B'I30K 3 1HIIUMHU
poliecaMyu BUPOOHUIITBA;

0) OCHOBHI TEXHIYHI MapamMeTpu 00'€eKTa, XapaKTEpPUCTUKH CHPOBUHU, MAJINBAa,
OCHOBHOTO MPOJYKTY 1 HOTO MPU3HAYEHHS.

A TaKOX NpPEICTaBUTH:

a) CXeMy TEXHOJIOTTYHOI0 MPOoleCy Ta HOTo OIUC;

0) BI1JIOMOCTI 3 TEXHOJIOTIYHOTO PETIAMEHTY, PEKUMHOI KapTH, TEXHIYHUX YMOB;

B) IapaMeTPU TEXHOJIOTTYHOIO PEKUMY 1 JOMYCTHMI BIIXWJICHHS 3HAYEHb BEJIUYHMH
BiJl HOPMJIbHHUX, 3 OIJIAAY I1X BIUIMBY HA TEXHIKO-€KOHOMIUHI TMOKa3HUKHU
CUCTEMHU;

I') OCHOBHI MOKa3HUWKHM MPOLECY, BXI1JIHI, 30yproloyl Ta KEepyrul BEITUYUHH, SKICHA
XapaKTepUCTHKa 3B'A3KY MK TEXHOJOTIYHMMHU MapamMeTpaMH, siKa BUILIUBAE 3
(13UKO-XIMIYHUX OCHOB IPOILIECY;

1) eKCIIEPUMEHTAJIbHI Ta AHAIITHUYHI JOCHIIPKEHHS CTAaTUYHUX Ta JIUHAMIYHUX
BJIACTUBOCTEH 00'€eKkTa KepyBaHHS 3 BHUKOPUCTAHHSIM pe3yJbTaTiB HAyKOBO-
JOCIITHUX pOOIT CTYAEHTIB, Kadeapu 1 TTepaTypHHUX JHKeped.

[Ipu omuci ocCHOBHOTO OO0JIaJIHAHHS MOXKYTh OyTH HaJaHi BIOMOCTI MpPO HOTO
MPU3HAYEHHS, KOHCTPYKTHBHI OCOOJIMBOCTI, TEXHIYHI XapaKTEPUCTUKU 1 MapaMmeTpH, a
TaKOX NPHUHIMIOBI a00 KOHCTPYKTHUBHI cxeMu. Tak, Hampukiaa, SKIIO O0'€KTOM
aBTOMATHU3aIlli € TMapOBHM KOTEJN, HEOOXIHO JaTH OMHC KOTEIHHOTO arperary 1 Woro
eJeMEHTIB (TONKOBa Kamepa, OapabaH, maporeperpiBad, BOJSHUM eKOHOMaM3ep,
I IIrPiBHUKH ITOBITPSI, MATBHUK, TUMOCOC, BEHTHIISTOP Ta 1H.)

Cxema TEXHOJIOTIYHOIO TMIpOLECy MOBMHHA OyTH TMpeAcTaBieHa y BUIIIAIL

PUCYHKA, TEXHOJIOTTYHI MapaMeTpH Ta iX XapaKTEPUCTUKHU - y TaOIUUHIN PopMi.



Komrekcauii aHai3 MOKHA MPOBOIUTH B IBOX HANIPSIMKAX — PETPOCTIEKTUBHOMY
I mepcrieKTUBHOMY. J[MIJIOMHUN TPOEKT MOYMHAETHCS 3 PETPOCHEKTHBHOTO aHali3y,
TOOTO 3 aHaMI3y AISUIBHOCTI IIpeaMeTa JOCTIKeHHS (MANPUEMCTBA, eIEKTPOTEXHIYHUX
YCTaHOBK) 3a MOMNEpeaHi mepionud (He MEHIN, HiK 3a TPU POKH). 3aBAaHHS TaKOTO
aHajizy:

— BUSIBJIGHHS BY3bKHX MICIb 1 HEJOJNIKIB y poOOTI mpeamera AOCTIIKEHHS
npeamera JOCJIDKCHHS (mianpueMcTBa, Tpanc(opMaTopHoi I1JICTaHIII1,
eJeKTpooOJIaTHAaHHS Ta 1H.); CUJIBHUX 1 CJJA0OKUX CTOPIH 32 KOXKHUM HaIIPSIMOM aHaI3y;

— BUSIBJICHHS 30BHIIIHIX 1 BHYTPIIIHIX, MTO3UTUBHUX 1 HETAaTUBHUX (DAKTOPIB, IO
BIUIMBAIOTh Ha PE3yIbTaTH MISUTBHOCTI MpeaMeTa MOCHIIKEHHS Ta KUIbKICHA OIliHKa
BIUTMBY OCHOBHHX (DaKTOPIB;

— BUSIBJICHHSI Ta OI[IHKA PE3€pBIB MiABUIIECHHA €()EKTUBHOCTI pOOOTH MpeaMera
JIOCIIJIKEHHST 32 KOYKHUM HaIpsiMOM aHai3y.

KommiekcHuil peTpoCeKTUBHUN aHalll3 HEOOXiHO MPOBOAUTH 3a TaKUMHU
HarpsiMaMu (po3JUJIaMy): aHali3 30BHINIHIX YMOB BUPOOHUIITBA, aHAI3 OpraHizaliiHo-
TEXHIYHOTO PIBHS Ta PIBHSA YNPaBIIHHA, aHANI3y CTaHy pyXy Ta e(EeKTUBHOCTI
BUKOPUCTAHHA TPYAOBUX pecypciB 1 (oHay omiath mnpaii, aHam3 BUTpAT Ha
BUPOOHMIITBO (EKCIUTyaTaliiHUX BUTpAT, OMEpalliiHuX, coO0iBapTOCTI TOIIO), aHai3
o0cAry, CTpyKTypu W acCOPTUMEHTY BHIIYCKYy Ta peanmi3auii OpoAyKili, pUTMIYHOCTI
BUPOOHMIITBA Ta peanizamii (aHami3 oOOIrOBUX TMOKa3HUKIB [ISJIBHOCTI), aHai3
(1HaHCOBUX pe3yJbTaTIB MISUIBHOCTI (IOXOAIB Ta MPUOYTKY), aHATI3 LJIOBOT aKTUBHOCTI
MIAIPUEMCTBA, aHali3 (IHAHCOBOrO CTaHy, aHa/Il3 TEXHOJOTIYHOIO CTaHy MpeaMeTa
JIOCIIKEHHS.

AHaJli3 HEOOXiHO MPOBOJAUTH 13 3aCTOCYBAaHHSIM SIK TPAJUIIINHUX METOMIB,
MeTO/1B (haKTOPHOTO aHai3y, TaK 1 TEXHIKO-€KOHOMIYHUX METO/IIB, JAKTOPHOTO aHaJi3y
Ta 1H.

[lepcniekTUBHUI aHaJI3 MPOBOJAATH B IHIIMX PO3AUIAX JAUIUIOMHOTO MPOEKTY 3
METOI0 OOTPYHTYBaHHS ITUIAHIB Ta CTpaTerii mpeaMera IOCHiKEHHS Ha ManOyTHE,
OI[IHKY 1HBECTHIIITHUX MPOEKTIB Ta IHITUX YIPABIIHCHKUX MO3UIIIH.

BpaxoBytoun cydacHy iHGopMaTH3aIlil0 Ta KOMII IOTEpU3AIlil0  YIPaBIIHHS



npenMera JOCHIKEHHS, OOOB’SI3KOBUM € BUKOPHUCTAHHS y JUIUIOMHOMY TPOEKTI
cydyacHUX 1H(GOpMAIIHHUX TEXHOJIOTH, MNPUKIAJAHOTO MPOrPAaMHOTO 3a0e3MeUYEHHH.
Komm’totep Ta cTanmapTHI NporpaMHi IPOIYKTH CIIiJl BUKOPUCTOBYBATH HE TUIBKHU IS
ApyKy, OpOPMIICHHS TEKCTYy Ta UIIoCcTpalliii, Habopy Tabmauils, 000B’A3KOBOI0 YMOBOIO €
(¢bopMyBaHHS E€KOHOMIYHOI TIOCTAHOBKM 3aBJaHb 13 TIpeAMeTa JOCIKEHHS Ta
MOJIaJIbIINNA aHaIl3 OCHOBHUX €KOHOMIYHHMX MOKA3HUKIB 32 PO3POOJIIEHUM alITrOPUTMOM,
IO J1a€ MOKJIMBICTh aBTOMATU3YBaTU M CIPOCTUTH TPYIAOMICTKI PO3PaXxyHKH. ABTOP
JUTUIOMHOTO MPOEKTY MO’KE BHPIIIUTHU 1€ 3aBAaHHS HUISIXOM ajanTallii CTaHAapTHUX
nporpaMm (Microsoft Word, Microsoft Excel, Microsoft Access, Microsoft Explorer Ta
iH.) abo pO3pOOUTH BIACHY MporpaMmy y OyAb-SKOMY Cy4aCHOMY HIPOIpPaMHOMY
cepeOBUIII.

[Ipn BHKOpPHCTaHHI CTAHAAPTHOTO MPHUKIAJAHOTO MPOTPAMHOTO 3abe3meueHHs
PO3KPHBAIOTh OCOOJMBOCTI HOTr0 3acTOCYyBaHHs, OCOOJMBOCTI IIJATOTOBKH BX1JTHHX
JaHUX, IHTEpPOpeTalii BUXIIHMX pPE3yJbTaTiB TOHIO. Y pa3l po3poOKU aBTOPCHKOrO
MpOrpamMHOro 3a0e3MeUeHHs MOJIal0Th HOro 3arajbHy KOHIEMIlio, iHdopMalliiiHe Ta
METOJIMYHE 3a0€3MEeUEHHs, HABOJAATH OMNKC AJTOPUTMIB Ta CXEM OOYMCIIOBAJIHLHOTO
npoiecy, (opMu BHUXITHUX JOKYMEHTIB (Tabiuub, niarpam, rpadiki), BUMOTH IIOJI0
KOPHUCTYBaHHS pO3p00JIEHOr0 MPOrpaMHOro 3a0e3neueHHsl.

IlepeJtik 321a4 KOHTPOJIIO TA KEPYBAHHS MIPOLECOM

3amayl  KOHTPOJIIO Ta KEpPyBaHHS TMPOLIECOM, SIKI TIOBMHHA BHpIIIYBaTH
pO3po0IIOBaHa CUCTEMAa aBTOMAaTH3allli, BUIIMBAIOTH 13 aHaJi3y 00'€KTa KepyBaHHS Ta
OLIIHKM 3arajbHOr0 pIBHS aBTOMAaTH3alli TEXHOJOTIYHOIO Mpolecy 1 MOXYTb OyTH
Mo/IaH1 TaOJIUIEIO MTapaMeTpiB, sKi 0epyTh y4acTh Y KepyBaHHI. Y TaOJMIll HaBOJIUTHCS
Mepesik  peryabOBaHMX, KOHTPOJIbOBAHMX Ta  CHUTHAII30BAaHUX  BEIUYMH, iX
XapaKTePUCTHKH, BUI KOHTPOJIO Ta KEPYBaHHs, BAMOTH JI0 TOYHOCTI iX MiATPUMYyBaHHSI.

3MiCT 1€ TaONHIIl € OCHOBOI I PO3pOOKH (YHKIIOHATBHOT YACTHHH TPOEKTY

ACKTIL



Kpuruunuii aHamiz icHyw40i cucreMn aBTOMAaTHU3alil Ta MOCTAHOBKA 3a1a4
Ha PO3pPOOKY CMCTEMH aBTOMATH3ALII

VY npomMy miIpo3/iii HeoO0X1aHO:

- JIaTH 3arajJibHUN OMUC 1ICHYIOYOi CHCTEMHU YIIpaBJIIHHS Ta BKa3aTH ii mepeBaru ta
HEIOIIKH,

- oxapakTepu3yBaTH CTpPYKTypy KoxHOi CAY (OIHOKOHTYypHa, KacKaJHa,
B3a€EMOIIOB'SI3aHa 1 T.J.) 1 BKa3aTW iX IepeBard Ta HEIOJIKM B 3a0e3MeueHHI BHUMOT
TEXHOJIOT1YHOTO PETJIaMEHTY;

- MpoaHaJi3yBaTU SIKICTb YHpaBliHHA O/HI€] 3 icHyrounx CAY 3 ypaxyBaHHSIM
BUMOT, IO TPEA'SBISIOTECS CePTU(HIKATOM MPOIYKIlIi, TEXHOJIOTIYHUM PErIaMEHTOM,
pEXUMHOI0 KapToro abo TVY.

VY pa3i HagBHOCTI ICHYIOHYOi Ha BUPOOHUITBI CUCTEMHU YOpaBIiHHSA Ha 0a3l
JokanbHUX abo meHtpanizoBanux 3aco0iB aBroMatuku (cuctemu CTAPT, KACKA/IL,
KOHTVYP ta 1H.) ciig onucaTd 1 NpOAaHAII3yBaTH CUCTEMH KOHTPOJIIO 1 YIpPaBIiHHSA
(CKY) abo cuctemu aBromaTuuHoro ympaniaiHHS (CAY) TEXHOJOTIYHHUM MPOIIECOM.
Sxmo icHyro4a cucTeMa peanizoBaHa Ha 0a3l 3aco0iB Kepyrouoi OOYHCITIOBAIBHOI
TEXHIKM (KOHTPOJIEpH, OMEPATOPCHbKI Ta I1HXEHEPHI CTaHIlii), TO CIiA po3rjisgaTd 1
anamizyBatu icHytouy ACKTIIL. ¥V 1mpoMy BHUIaJIKy HEOOXITHO JOJATKOBO OIMCATH 1
MpoaHa izyBaTH TEXHIYHE, 1H(pOpMalliiiHe, MaTEeMAaTUYHE Ta MpOTpaMHe 3a0€3IMeUeHHS
ACKTIL.

Ha 3akiHuenHs cmig 3poOUTH BUCHOBOK TIPO HEOOXINHICTH 3aMiHU a0o
MOJIEpHI3alli CUCTEMH YOpPaBIIHHSA 3 OISy Ha HEAONIKH ICHYIOUMX pIIIEHb 3
aBproMaTu3arii 00'ckTa

TakuM 4YHWHOM, BHUKOPHUCTOBYIOUM OOUHMCIIIOBAIbHY TEXHIKY 1 HacamIiepen
MEPCOHAJIBHUNA KOMIT'IOTEp 1 Cy4acHI MPOrpaMHi MPOAYKTH, CTYACHT aHaji3y€ OCHOBHI
MOKa3HUKHU JISTILHOCTI MPeMeTa JOCIIHKSHHS.

Jpyruii po3ain 3akiHIyOTh BUCHOBKAMH, B SKUX HABOJISATH OCHOBHI pe3yJbTaTH
po3ainy.

OO6csr apyroro posainy cknamae 30-35% Bim 3aradbHOTO OOCSTY IUILTIOMHOTO

MIPOEKTY.



8.4 Crpykrypa i 3MiCT TPETHOr0 PpoO3aiTy

Tpetitt  posnin  npoekty "Po3paxyHkoBa yacThHA" MICTUTh TEOPETHYHI
(MeTomMyHI) Ta 3arajJbHO-PO3PAaXyHKOBI JlaHI TpeIMeTa IOCTIIKEHHS 3a OOpaHOIo
TEMOIO JTUTIJIOMHOTO MTPOEKTY MOXE MICTUTh TaKi MUTAHHS:

[Ipuznauenns, it ta aromatu3oBani Gynkiii ACKTII

Y 1mpoMy WIAPO3AUTT TMOKAa3yIOThCS TPU3HAYEHHS PO3POOJICHOT CUCTEMH Y
3arajbHIN CTPYKTYp1 KEpyBaHHS BUPOOHUIITBOM, 3a1aui, nuii ta ¢pyHkuii ACKTII.

Cepen moxnuBux 3as1ay po3poomoBanoi ACKTII MoxHa Ha3BaTH Taki: BEJACHHS
TEXHOJIOTIYHOTO MPOLECY B 33JaHOMY PEKHMI, MIJBUILEHHS ONEPAaTUBHOCTI KEPYBaHHA,
MIJBUIICHHS  CTIMKOCTI  ()YHKIIIOHYBaHHS  BHUPOOHMIITBA  B3araji, MiATPUMKA
BHCOKOIPOIYKTUBHOI pOOOTH TEXHOJIOTIYHOI'O YCTaTKyBaHHS Ta iH.

o ocHoBHEX 1111et ACKTII Hamexars:

* 30UIBIIIEHHS MPOAYKTUBHOCTI TEXHOJIOTTYHOTO YCTAaTKyBaHHS;

* MMIBUIIICHHS SIKOCTI TIPOYKTY;

* 3HWKEHHS 3HOIIYBAaHHSA Ta MIJBUIIEHHS HAAIMHOCTI poOOTH  OCHOBHOIO
TEXHOJIOT1YHOTO YCTaTKyBaHHS;

* TIOJNIMIICHHS YMOB TMpaili BUPOOHUYOTO TMEpPCOHANy Ta TIJBUILIEHHA HOTO
€(hEeKTUBHOCTI;

* 3HIDKEHHS IIKIJIMBUX BUKUIB Y HABKOJUIITHE CEPETOBHIIIC.

[Tpu onuci ¢ynkiin ACKTII tpeba miapo3aiisaTy ix Ha iHGopMaIliiiHi, Kepyrodi 1
JIOTIOM1HI.

[ndopmamiitna ¢dynkmiss ACKTII - me ¢yHKIIS cUCTEMH, 3MICTOM SIKOT €
30upaHHs, 00poOKa 1 MpeACTaBIEHHS ONEpaTUBHOMY IMEpPCOHaNy 1HQopMalii mpo CTaH
TEXHOJIOTIYHOTO MpoIecy abo nepenaya 1iei iHdopmarlii 1y HaCTyITHOI 00pOOKH.

Kepyroua ¢ynkmis ACKTII - ne ¢yHkuis, pe3ynbratoM skoi € BUPOOJICHHS 1
peanizallis KepylouuxX BIUIMBIB Ha TeXHOJOTIYHMM mporec. Jlo kepyrouux (QyHKIIH

ACYTII BigHOCATHCS:

. dbopMyBaHHS KEPYIOUHMX CUTHATIB Ta Mepeaava iX Ha BUKOHABYI MPUCTPOT,;



. BU3HAUEHHS PalllOHAIBHOTO PEXUMY BEJEHHS TEXHOJIOTIYHOTO MPOLIECY;

. BHJIa4a OTIepaToOpy PEKOMEH Al 3 yIPaBIiHHS TEXHOJOTIYHIM IIPOIIECOM.
Homomikni ¢ynkuii ACKTII - me ¢ynkmii, mo 3abe3medyioTs BHUPIMICHHS

BHYTPIIIHIX 3aBlaHb. JlomomikHI (YyHKII CHUCTEMH MpU3HAYEHI, HacaMIepen, s

3abesrneueHHs BiacHoro ¢yHkiionyBanHs ACKTII (3abe3neueHHs 3a1aHOTO aJITOPUTMY

(GYHKIIIOHYBaHHS TEXHIYHMX 3aco0iB CHCTEMHM, KOHTPOJb iX CTaHy, 30epiraHss

iHbopMaIii 1 T.11.)

Po3pobOka ¢pynkuionaabHoi crpykrypu ACKTII

Oynkiii  ACKTII  3Haxonmarbcss 'y TEBHIM — CYMAPSTHOCTI, CTBOPIOIOYH
¢ynkuionansHy cTpyktypy ACKTII. Enementamu (hyHKIIOHATBHOT CTPYKTYPH € OKpEMI
migcuctemu, GyHKINL, 3amadl (koMiuiekcu 3anad). DyHKIIOHAbHA CTPYKTypa Jdae
MO>KJIMBICTh TIOKA3aTH, SIK1 JIii Ta B AKii MOCIIIOBHOCTI BUKOHYe npoekroBana ACKTIL.

[Ipu noOynoBi (PYHKIIOHAIBHOI CTPYKTYpHM HEOOXIJHO BPaxOBYBaTHU Cy4YacHY
kouuerniiro nmodoynosu ACKTIL: ACKTII mae y cBoeMmy ckiaji ABl TOJIOBHI MIJACUCTEMHU:
posnoaineny cucremy ynpasiinas (PCY), a6o, anrmiticekoro, DCS (Distributed Control
System), a Takox mifgcucreMmy npotuaBapiiiHoro 3axucty (ITA3), anrmiicekoro SIS
(Safety Instrumented System).

CyuacHi ACKTII OynyroThcsi 3a 1€papXiYHUM MPUHIUIIOM, € 0araropiBHEBHMH,
yacTile TpupiBHEBUMHU. Ha KOXXHOMY pIBHI BUKOHYIOTHCS BIAMOBIAHI (QyHKIIT. Sk
MpaBUJIO, HA HIHKHHOMY PIBHI BUKOHYIOTHCS (DYHKIIIT aBTOMAaTUYHOTO PETYJIFOBAHHS Ta
JIOTIYHOTO KEpyBaHHS, 3a7adl aBTOMATUYHOI cTaOuIi3allil Ta MpOrpaMHOTO KepyBaHHS,
aBTOMATUYHOTO 3aXUCTY, JUCKPETHOTO KepyBaHHs. Ha cepenqnbomy piBHI 31HCHIOETHCS
oTepaTUBHE KEPyBaHHS 3 BUKOPHUCTaHHSM aBTOMAaTU30BaHUX pobOouux micip (APM),
TUCTaHIIMHE Ta py4yHe KepyBaHHsA. Ha BepXHbOMy piBHI (piBHI HNPUUHSTTS PIillICHb)
PO3B'SI3YIOTHCA  3a/adl OMTHMI3aIi MPOIECy KepyBaHHsS, OOMIHY iHGOpMAIIED 3

CYMIXKHUMH CUCTEMaMH 1 T.II.

Po3pobky dynkmionansHoi ctpyktypu ACKTII Hanexxuth mounHatv 3 BHOOPY
HEOOX1THOT KiJTBKOCTI PiBHIB KepyBaHHA. [Ipy 1bOMy HaJIeKUTh BPaxOBYBAaTHU IEPEIIK

BUKOHYBAHUX (DYHKIIIH 1 IpUIHATY HA JAaHOMY MIAIPUEMCTBI (DYHKLIOHATIBHY CTPYKTYPY



ACKTII. JJani HeoOX1JHO BUIIIUTH €I€MEHTH (DYHKII1OHAIBHOT CTPYKTYPH: MiJACUCTEMH,
(GyHKIIT, KOMIUIEKCH 3aJ1a4, 3a/1a4ui 1 BU3HAYUTH, K1 QYHKI[IT BUKOHYIOTHCS HA TOMY YH
IHIIOMY PIBHI CHCTEMH, TOOTO PO3MOIIIUTH (DYHKIIOHAJIBHI OJIOKM (IMJACHUCTEMH) 3a
PIBHSIMH 1€papXii.

JIns Kepyrouux TIJICUCTEM PI3HUX PIBHIB BHU3HAYAIOTHCS PEKUMHU peatizallii
kepytounx ¢yHKiii. Po3pizastors nBa pexxumu podbotu ACKTII: aBTomarm3oBaHuit i
aBTOMaTU4YHUI. BapiaHTH aBTOMAaTH30BAaHOTO KEpyBaHHS (32 y4acTiO JIIOJIMHU): Py4YHE
KepyBaHHs, pekuM "mopaaHuka', "miagoroBui pexum". Bapiantu peami3arii
aBTOMATUYHOTO PEXHUMY: CYNEPBI3OPHUI Ta pexuM Oe3rnocepeHboro mudpoBoro
KEepyBaHHSI.

3anadi Ta QYHKIIII, K1 peanti3yloThCs MiAcUcTeEMaMu 1 (QYHKIIIOHATBHI 3B'SI3KH MIXK
HUMH, HABOASATH Ha CXeMi (PYHKIIIOHAIBHOI CTPYKTYPH.

VY BiJIOBITHOMY M1IPO3I1T1 MOSCHIOBAJIBHOT 3aIMUCKU ONMUCYETHCS (PYHKITIOHAIbHA
ctpykrypa ACKTII, B sikiii mOoBHHHI OyTHM NpPEACTABIICHI 3aBJAHHS, SIKI Peali3ylOThCs
iHdopmariiiHoto Ta Kepyrouor migcucteMamu ACKTII, a Takoxx MiACHUCTEMOIO
aBapiiHOTO 3aXHUCTY.

JIist iHpopMaLiifHOT MIACUCTEMU BUPILIIYIOTHCS Takl 3a/1au4i:

- po3po0Ka Ta po3paxyHOK JUCKPETHUX Ta Oe3repepBHUX (PUILTPIB;

- pO3po0OKa METOIB KOHTPOJIO BIpOTiAHOCTI 1H(OpMaIii;

- pO3po0Ka aJIrOpUTMIB JIarHOCTHUKUA CTaHy TEXHOJOIIYHOrO TMpolecy Ta
YCTaTKyBaHHS;

- pO3poOKa anropuTMIB aBapiitHOT CUTHAI3alll]l Ta OJIOKYBaHb;

- po3po0Ka anropuTMiB peanizaiii iHhopMaIIHUX QYHKIINH 00YHCITIOBAIEHOTO
XapakTepy (HEeMpsSMUX BUMIPIOBAHb, PO3PAXYHKY TEXHIKO-€KOHOMIYHUX MOKA3HHKIB,
MPOTHO3YBAHHS X0J1y TEXHOJIOTTYHOTO MPOIIECY Ta 1H.).

JIJist Kepyro4uoi MiJICUCTEMHU PO3TISAAIOTHCS TaKl MTUTaHHS:

- CHMHTE3 Ta aHali3 aBTOMAaTHYHUX CHCTEM pETYyIIOBaHHA (OJHOKOHTYPHUX,
0araToKOHTYpHUX, 0araTo3B'A3HUX );

- CHUHTE3 CHCTEM JUCKPETHOTO KEPYBaHHS;

- pO3poOKa alrOpUTMIB 3a/1a4 KEPYKOUOi MiJACUCTEMU: aBTOMATHYHOT'O 3aXUCTY,



aBTOMATU30BAHOTO MTyCKYy Ta 3yMMMHEHHS MPOIIECy, aBTOMATHYHO1 ONTHMI3allii Ta iH.

AnroputMmiyHe 3a0e3nedyeHHs1 OyIb-sIKO1 MiJCUCTEMH CKJIQJA€ThCs 13 3arajlbHOTO
aNropuT™My (YHKIIIOHYBaHHS IIIJICHCTEMH, aJTOPUTMIB OKPEMHX 3ajlad 1 aJlrOPUTMY
PO3B's13aHHSI KOHTPOJIBHUX 3a]1a4.

B nunnoMHOMY TpPOEKTI Nae€ThbCs aIrOPUTMIYHHUI ONUC KOMILIEKCY 3agad abo
OKpeMoi 3a/1adi (32 BKa31BKOIO KEPIBHUKA) 32 TAKOKO CXEMOIO:

- MeTa pO3B'sI3aHHS 3a/1a4i;

- pEKUMU BUKOHAHHS 3a/1a4l;

- YMOBH 3aITyCKy pO3B'sI3aHHS 3a7aui;

- YMOBH MPUITMHEHHS PO3B'SI3aHHS 3a7a4i;

- ¢dyHKLIT onepaTopa;

- ¢yHK1Ii KoMIIeKCy TexHIYHuX 3aco01B (KT3);

- BXi7Ha 1HopMaIlis (y TOMY YUCIII 1 HOpMATUBHO-/I0B1IKOBa 1HGOpMAIIis);
- BHXIJHA 1H(OpMaIis;

- MaTeMaTU4H1 CITIBBITHOIIICHHS, HEOOX1IH1 JJIsl pO3B'sI3aHHS 3a/1a4i;

- OIHC CXEMU aJTOPUTMY.

CrpalfoBaHHsT BUKOHABUYOTO MEXaHI3MY Bijl IIOMUJIKOBOI KOMaHIM KOHTPOJIBHO-
BUMIPIOBAJILHOTO TpuUiialy ab0 B yMOBax il <«JIIOJICBKOTO YWHHHUKA» B OJHOMY 3
JIQHITIOTIB  CKJIQJHOTO TEXHOJIOTIYHOTO TMPOIECY MOXKE CIPUYMHHUTH, B KpaIioMmy
BUIAJIKY, BUXIJ 3 JIaJly JOPOTrOro yCTaTKyBaHHS, B TIPIIOMY - aBapito 31 MIKOJOIO JJis
KUTTS 1 3710poB'ss mepconany . 1106 yHMKHYTH TOMIOHWX I1HIMICHTIB Ta aBapiii, B
CUCTEMY aBTOMaTH3alli BUpOOHUITBA 1HTErpyeThcs [1A3, 1m0 q03BOISIE MIHIMI3ZYBAaTH
MOXJIUBICTh ~BUHMKHEHHS  aBapiiHUX CHUTYyalllif, CBO€4acHO TpoiH(opMyBaTu
00CIIyrOByIOUMH TIEPCOHAJ TIPO BHUHUKII TPOOJEeMH, B aBTOMATHYHOMY PEXHUMIi
BIJIMTpAITIOBATH MMO3aMTAaTHY cuTyarito. CHucTeMa mpoTHaBapiHHOTO 3aXUCTY MapayiebHO
3 OCHOBHOIO CHCTEMOIO aBTOMAaTH30BAHOTO YIPABJIIHHS CTEKHUTh 32 CTAaHAMH aBapIHHUX
CUTHAJIBHUX JAT4YMKIB, MpU chpauboByBaHHi skux [IA3 po3puBae ynpaBiiHHS
BIJICIYHMMHU KJIamaHaMu, 3acyBkamu 1 nuryHamu Big PCY, B pe3ynbrari 4oro BOHU
3aKPUBAIOTHCS a00 3yMUHSAIOTHCS.

Cporogui wHagBHicTh [IA3 € 000B'I3KOBOI0O BHUMOIOK JUII HEOE3MNEUHUX



BUPOOHUYMX O0'€KTIB.

Crpykrypy ITA3 MokHa pO3AUIMTH HA TPU OCHOBHI YACTHHM:

- INPUCTPOI  JIIaTHOCTUKH  (paKTOpiB, IO CHOPHUSIOTH PO3BUTKY  aBapii
(KOHTPOJBLHO-BUMIPIOBANIbHI IPUIIAIN, AaHAIII3ATOPH);

- pUCTPOi 0OPOOKK OTpUMAHMUX JaHUX (KOHTPOJIEpH Ta iHII 3aco0u 0OpoOKu
JIaHWX );

- BUKOHABYl MEXaHI3MM (€JEKTpO- Ta IMHEBMOIPUBOAM 3alipHOI apMarypw,
€JIEKTPOBUMHKAYI TOIIIO).

Pozninenns ¢yukiiit mixk PCY 1 I1A3 cyTTeBO 3MeHIIye HMOBIPHICTH TOTO, IO
¢byHKii KepyBaHHS 1 (YHKIII 3aXHUCTy CTaHYTh HEIOCSKHHMU OJHOYACHO, 1 IO
HeyBaXxH1 a00 HEeKBai(iKOBaHI Jii MEPCOHATY BIUIMBATUMYTh HA BUKOHAHHS (PYHKIIN
3aXUCTY.

dopma npeAcTaBieHHs cXeMU (YHKIIOHAJIbHOT CTPYKTYpH HaBeaeHa y JlonaTky .

[IpoekTH1 pileHHsI MOBHHHI OyTH OOIpYHTOBaHI po3paxyHkaMu. [loscHioBaIbHa
3aMycKa MOKE BKJIFOYATH HACTYITHI PO3paxXyHKU:

a) pO3paxyHOK BUKOHABYUX MPUCTPOIB;

0) po3paxyHOK HaJallTyBaHb PETYJSATOPIB;

B) pospaxyHok auHamiku CAP;

I') OLIHKY ICKPOOE3MEeUHOCT] EJIEKTPUYHUX KIJT;

1) NpoeKTHHUM po3paxyHok HagiiHocTI ACKTIL

Po3paxyHku, 110 BHKOHYIOTHCS, MAalOTh OyTH JOCTYIHUMH PO3YMIHHIO, TOOTO
MICTUTH PO3PAXYHKOBI CIIBBIAHOLIEHHS (AITOPUTMHM), iX OOIPYHTYBaHHS, BUXIAHI JlaHi,
a TakoXX KOMEHTapl 1 OOroBOpeHHs pe3ysbTariB. Pe3dynbratu OaxaHO MPEACTABISATH Y
BUrIsAl rpadikiB, Tabnuib, aiarpaM. CiiJl YHUKAaTH B TEKCTI HAJIMIPHO JAETAIbHOTO
BUKIIaJy PO3PaxyHKIB, SIKIIO BOHM HE MICTATh NPHUHIMIIOBO HOBUX eleMeHTIB. [Ipu
HEOOX1THOCTI JEeTaIbHUN PO3PAXyHOK BUHOCUTHCA B JOJATOK, @ B OCHOBHY YaCTUHY
BKJIIOYAIOTHCA TMPUHIMIIOBI OCOOJMBOCTI PO3paxyHKy, THUIOBI MNPUKIAAMA 1 KIHIIEBI
pe3ybTaTH.

Cunmes ma ananiz CAP onuCyOThCs Y TaKiil MOCTiJOBHOCTI:

- MOYATKOBI J1aHl Ta 3aBAAHHS PO3PAXYHKY;



- BUOIp METOY Ta PO3PaxyHOK MapaMeTpiB HAJIAIITYBAaHHS PETYJISATOPIB;
- aHaJi3 SKOCTI MEePEeX1THUX MPOIIECIB CUCTEMHU PETYJTIOBAaHHS.

Sk mouarkoBi Aani anst cuate3y CAP, okpiM IMHAMIYHHUX XapaKTepUCTUK 00'€KTa,
3aJJal0ThCS XapaKTEPUCTUKU 30YypIOIOYMX BEJIMYMH Ta BUMOTU JI0 SIKOCTI MPOLECY
perymtoBanHs. Po3paxynok CAP, sik mpaBuiio, 3BOAUTHCS 10 MAPaMETPUYHOTO CUHTE3Y,
JOCTIIKEHHS CTIMKOCTI Ta aHaJli3y SIKOCTI MPOIIECY peryIlOBaHHS.

Meroau po3paxyHKy MapaMeTpiB HaJallITyBaHHS PETyJIATOPIB (aHAJIOrOBUX Ta
M(poBHX), PI3HUX 3a 3aKOHAMH PETYJIIOBAaHHSA 1 PI3HUX 3a CTPYKTYpOKO CHUCTEM, 1
METOAM aHali3y SKOCTI perymoBanHs y CAP nocuTh MOKIAAHO MOJaH1 y JTUCIHUILTIHAX
«Teopist aBBTOMaTUYHOTO PETYIIOBAHHS», «ABTOMATH3allis TEXHOJIOTTYHHUX MPOIIECIB» 1y
JiTeparypi, Hanpukiazn, y [ 14].

IIpu pospaxynkax uaoiunocmi ACKTII tTpeba BpaxoByBatu, mo ['OCT 24.70186
"HaniitHicTh aBTOMaTH30BaHUX cucTeM ympasiinHa" 1 ctangapt MOK IEC 61508 Bix
2000 poky BUMararoTh OI[IHIOBATH HAJIIMHICTh 3a HACTYITHUMHU MOKA3HUKAMMU:

* HaJIMHICTB peanizallii QyHKIIH CUCTEMHU;
* HeOe3neKa BUHUKHEHHS B CUCTEMI aBAPIMHUX CUTYaILIli.

ToOTo mocTaBieHO 3aBAaHHS OIIHKA HAIHHOCTI HE TMPOCTO KOMIIOHEHTIB
YCTaTKyBaHHA, a QYHKIIIH CUCTEMH.

[Ipu BUKOHaHHI pO3paxXyHKIB CJIiJl KEpyBaTUCh METOAMYHUMH BKa31BKAMU

BignoBigHo 10 00paHOi TeMHM TUIIJIOMHOTO IPOEKTY CTYJEHT, MPaIlOIOud Hal
TPETIM PO3AUIOM MPOEKTY, pPa3oM 3 KEPIBHUKOM IPOEKTY BHUBYAIOTH JITEpaTypHI
JoKepena (KHUTH, OpollypH, HayKOB1 CTaTTi, OQILiiHI JOKYMEHTH, BIIOMYl MaTepialin),
0 JalTh 3MOTY BH3HAYUTH aHAT3 JIOCHIDKEHHS IHHOBAIIMHOTO IIPOIECY
MIPOEKTYEMOTO 00’ €KTY.

B kinmi po3niny "Po3paxyHkoBa yacTuHa" CIil y3arajJbHUTH PE3YJIbTaTH aHAII3ZY
poOOTH TONOBHOI CrielU(]iKU MPOEKTY.

OOGcHr TpeThoro po3ainy He oBUHEH nepeuntyBatu 30-35% 3aranpHoro o0csary

JUTIJIOMHOT O ITPOCKTY.



8.5 Crpykrypa i 3MiCT 4eTBEpPTOro po3aiiy

3aBmanHsM  4derBepToro  posaury  '"CroemianpHa — yacTtuHA'  (IPOEKTHO-
PEKOMEHJAIIMHOT0) € po3poOKa KOHKPETHUX pPEKOMEHMAAIlid, IPOMO3UIi 11010
YIOCKOHAJICHHS TMpeAMETa TOCHIPKeHHSA, HOro 1H(OpMAaLIHHOTO, METOJUYHOTO Ta
oprasizaifiiiHoro 3a0e3ne4yeHHs, OOIPYHTYBaHHA MoOJelel YIpaBiiHHSI (DIHAHCOBO-
€KOHOMIYHMMHU TapaMeTpaMHu Ta I1HJAMKATOpPAMHU PO3BUTKY MpeaMeTa JOCIHIIKEHHS
(miampueMcTBa, TOTOKOBOI JIiHIT cCUCTEMHU eneKTpu(dikallii Ta aBTOMaTU3aIil Ta iH.), K
cTpaTerisi, Ol3Hec-IUIaH, KOHCYJIbTAaTUBHUU MPOEKT, PECTPYKTypHu3allis, OpraHizallis
BUKOHAHHS TIEBHUX POOIT HA BUPOOHUUYOMY 00 €KTI Ha 0a3i OCHOBHUX TEOPETUYHHX
MOJIO’KE€Hb, METOJIMYHUX MIAXOJIB, METOJUYHOTO 1HCTPYMEHTApIil0, IO BHUKIIAJCHI B
MEepIIOMY pPO3/AUI, a TaKOoX 3 ypaxXyBaHHSM pe3yJbTaTiB aHalidy, MPOBEICHOTO B
JIPYroMy pO3ALTL TOCTIIKEHHS.

Kommniekc TexHiyHux 3aco6iB ACKTII

o cknany xkomiuiekcy TexHiunux 3aco0iB (KT3) ACKTII Bxoasats mporpamHo-
texHiyHui Komruiekc (I1TK) Ta 3acobu aBToMartu3arlii HoJibOBOTO PiBHSI.

Cyuacni ACKTII cTBOprotoThCst 3 BUKOpUCTaHHSIM Mikponponecopuux [1TK, sxi
PI3HATBCS cHocoOamMu TEXHIYHOI peanizauii, mMacmTaboM 1 HaOOpOM BHKOHYBaHUX
¢dynkui. OcHoBoro TexHiuHMX 3aco0iB [ITK € mikpomnporiecopHi KOHTPOIEPH, TPUCTPOI
3B's3ky 3 o0'ektom (I130), mepexeBe oOnagHaHHA Ta KOMITHOTEPU B 3BUYAWHOMY 1
MIPOMHKCIIOBOMY BUKOHAHHI.

Posnopaineni cucremMu ynpaBiiHHS - 1€ CUCTEMHU YIPABIIHHA TEXHOJOTIYHUMU
MPOLIECAMH 3 PO3NOIIIEHUM BBEJICHHSIM-BUBEJEHHSAM  1H(popmarlii Ta
neneHTpanizoBaHoi oOpoOkorw manux. CywacHi PCY BUKOPHCTOBYIOTH HPOMHCIIOBI
poOoui craHuli, OaraToKaHaldbHI KOHTPOJIEPH, CTaHLIi PO3MOJIJIEHOTO BBEJACHHS-
BuBeAeHHs, mpomuciioBl wmepexi (Industrial Ethernet, Profibus, CAN Ta iH),
IHTEJICKTyalIbHI  MPUCTPOi, Oe3apoToBl mpucTtpoi mnepenaui iHdopmarii, WEB-
TEXHOJIOT110 OOMIHY JTaHUMHU.

Hins mnobynosu ACKTII wmoxyte BuxopuctoByBatucs IITK Ha ocHOBI

CHEIlali30BaHUX  MOHOOJIOYHUX (KOMIAKTHHX) 1 MPOTPaMOBAaHUX  MOIYJIBHUX



(MpOEKTHO-KOMIIOHOBAHUX) KOHTpoJiepiB, a Takox PC-base (10610 PC-CcymMicHHX)
KOHTPOJIEPIB.

€ BenuKa pI3HOMAHITHICTh KOHTPOJIEPIB IS aBTOMATHU3allli HEBEJIUKUX O0'€KTIB B
PI3HUX Tally3sX IMPOMUCIOBOCTI, cepen sSKUX MokHa Buaumtu Advantech ADAM-
5510EKW / TCP («Advantech»), Modicon® M580 ™ SIL3 («Schneider Electricy), K1
(«[TPOMITPUJIA 1», Kutomup), TTJIK63-PPPPUM-M (Kommarnus OBEH™, Xapkis),
MUK-53H2 («MIKPOJI», IBano-®pankiscek), K202 («KKOHCTAP», XapkiB).

Opnum 3 nepcrnekTuBHUX HamnpsMmkiB € cTtBopeHHs ACK Ha ocHoBi PC-base

KOHTPOJIEPIB, SKI XapaKTePU3YIOThCS HACTYITHUM:

- MaloTh KJIACUYHY BIIKPUTY cTpyKTypy IBM PC;

- NpaliolTh MMiJI YNPaBIIHHAM THUX K€ ONEpauiiHUX CHUCTEM, fKi
BUKOpUCTOBYIOThCS B PC, Hanpukiiaa, Windows, Unix, Linux, QNX;

- IPOrpaMyBaHHS BUKOHYETHCA HA THX K€ MOBaMH, 1110 BUKOPUCTOBYIOTHCS JIJIS
po3po0OKu mporpamMHoro 3ade3neueHns s PC.

PC-base koHTpoJsiepH, y MOPIBHSIHHI 3 1HIIMMHU, MalOTh OUTBIILY MPOAYKTUBHICTS,
nermie cTukyroThes 3 pisHuMu SCADA, MES, ERP cuctemamu, cucremamu yrpaBIliHHS
0azaMy JaHUMH, BIAKPUTI A1 OUIBIIOCTI CTaHAAPTIB B 00JIacTi KOMYHIKAIii 1
porpamMyBaHHsI, MaloTh OUIBIIUN O0OCAT TaM'dATi, MOXJMBOCTI PO3IIUPEHHS 1
MOJIEpHI3allli, a TakKoX Kpamoro jiarHocTyBaHHs. OJHaK 1[I  KOHTPOJEpU
XapaKTEPU3YIOThCS HAIMIPHICTIO OOUYMCIIOBAILHUX pecypciB 1 GyHKIIHN (3Bakaroud Ha
iX yHIBEpPCAIBHICTh), MOKJIIMBICTIO 3aBUCAHHS 3 TPUBAJIMM YaCOM PECTAPTY, 3HUKEHOIO
HaJIIMHICTIO.

[Tpu BuGOpi koutposiepa it ACK HeoOxigHO BpaxoByBaTH, 1m0 PC-nHecywmicHi
KOHTpoJIepH (Creriaii3oBaHi, MOHOOJIOYHI 1 MOJYJIbHI) Kpallle BpaXOBYIOTh BUMOTH 0
MIPOMUCJIOBUX CHUCTEM YMpaBiiHHA. BoHU B Iijiomy OibII HaAIdHI. Y HUX LIUPIIE
BUKOPUCTOBYIOTHCS MOJKIJIMBOCTI 3B'S3KYy 3 PI3HMMH TOJILOBUMH IIHHAMHU. Y IHOMY
3B'I3Ky BOHHM 3HaxXoJsATh OuIbll mupoke 3actocyBaHHd B ACK TeXHOJIOTIYHUMU
MpOoIIeCaMu 1 BUPOOHHUIITBAMHU.

[Tpu BuGopi IITK BpaxoByrOThCS Taki YMHHUKH, SIK KUTBKICTH 1 THI BXIJHUX 1

BUXIJTHUX CHUTHaJIB, MEXl 1 HEOOXiJlHAa TOYHICTb BHUMIPIOBAHHSA, METPOJIOTIYHI



XapaKTePUCTHKH, TEXHIUHI XapaKTePUCTHKH, 00JACTh 1 MPaKTUKa 3aCTOCYBAaHHS, 3aBOJ-
BUPOOHUK, JOCTYIHICTh, HAsSBHICTh CEpPBICHOI 0a3u, BapTICTb BHPOOYy 1 HOTO
00CIIyroByBaHHsI, TEPMIHU 1 TapaHTIii MOCTABKH, JOCBIJl €KCILTyaTaIlIHHOTO TIEPCOHATY Ta
1H.

Y  agumnoMHoMy mpoekTi HeoOximHo BuOpatu I[ITK Ha oOCHOBI TexHIKO-
€KOHOMIYHOTO TOpiBHAHHSA ABOX BapianTiB [ITK BiTun3HsHOrO 1 3apyOiKHOTO
BUPOOHUIITBA.

o cxnaay IITK moBuHHI BXOAMTH: MPOrPAMOBAHUM KOHTpoJiep (KOHTPOJEpH) 3
MOMYJISIMUA BBEJICHHS-BUBEICHHS BXIJHUX 1 BUXITHUX CUTHAIIIB, CTAHI[IS OMEPATHBHOTO
yhnpaBiiHHS ab0 MporpamMoBaHUil TepMmiHal (TepMiHAIM), MEpeKeBe OO0JIaIHAHHS,
BTOPHHHI JIKepera eIeKTPOKUBIICHHS, JKepea 0e3nepe0iiHOro sKUBICHHS.

VY mpoctux cucTemax Jorika ympaBiiHHSA 1 (yHKUII mpeacTaBieHHs 1Hpopmarlii
peanizoBaHI Ha €IMHOMY amnapaTHOMy 3aco0l, HAaNpUKIaJ, Ha I[EePCOHATBHOMY
komm'torepi. Y cydyacHux ACK TII norika 1 ¢yHKuii npeactaBiaeHHss po3auieHi. Jliis
neperyisiny iHMopmaiii 1 MOTOYHOI pPOOOTH omeparopa BUKOPUCTOBYETHCS Pl
KIIIEHTCBKUX POOOYMX MiICLb. SAApo cHUCTeMH peai3oBaHe Ha BUIAUICHIA MalllUHI -
cepBepl J0AaTKIB.

[lenTpanizoBanuii cepBep AOJATKIB OCOOIMBO MOTPIOHUHN IS CKJIAAHHMX 1/a00
PO3MNOAUIEHUX CUCTEM, JI€ € LIEHTpaidi30BaHl (yHKIi, Takl K Hapiramis mo poOo4mx
MICLISIX, 00pOoOKa TUCIETYEPOM aBapiHUX CUTHAIB, OLIHKA JaHUX, 0(OPMIICHHS 3BITIB,
BEJICHHS CTaTUCTUKHU TOLIO.

Jlist 30epiraHHsl TEXHOJOTIYHUX 1 KOHCTPYKTOPCHKUX JaHUX Ha YIPaBIIHCHKOMY
P1BHI BUKOPUCTOBYIOTHCSI CEpBepH 0a3 JaHUX.

o cknany ITA3 3a3Buuaii BXOASTh:

- KOHTpoJiep cuctemu 6e3neku (SCS);
- IHKeHepHa cTaHIlisa cuctemu oesneku (SENG);
- IIMHA KEPYBaHHS B peaibHOMY 4aci, o noeanye cuctemMu SCS ta SENG.

Kontponep SCS 3abe3neuye excrutyartamiiiny 6e3neky, a ctaniiss SENG Bukonye
GyHKIIT MpOEKTyBaHHS Ta MOTOYHOro oOciyroByBaHHs KoHTposiepa SCS. Kpim Toro,

HEOOX1HO TiepeadavyaTy OKpemi, crerianizoBani BiacHe sl [IA3 monboBi npuiagu -



CEHCOpH 1 BUKOHABY1 MEXaHI3MHU.

Bce o6nagnanus IIA3 noBuHHO OyTu cepTudiKOBaHE Ha 3aCTOCYBaHHS B

cHCcTeMax OC3IICKH.

BuoGip npuiaagiB i 3aco6iB aBTOMaTH3anjii

Jlo mpunazaiB 1 3aco0iB aBromaTm3allii Hanexarb, kpiMm [ITK, BuMiproBampHi

NEepEeTBOPIOBaYi, BTOPMHHI NPWIAAH, PETYISATOpPH, IyCKOBa 1 Kepyloya amaparypa,

BUKOHABYI MPUCTPOI (BUKOHABYI MEXaHI3MH 1 PETYJIIOI0Yl OpraHu), a TaKOXK JOMOMIKHI

IpUCTPOi, HEOOX1IHI 11 poOOTH 3aC001B ABTOMATUKH.

IIpu BuOOpP1 3aco6iB ojaepkaHHsA iHGoOpMalli Mpo cTaH o00'ekTa (JATYMKIB

TEXHOJIOTIYHUX BEJIWYUH) HEOOXITHO BpPaxoBYBaTH psii (DAKTOPIB METPOJIOTIYHOTO Ta

PEKUMHOIO XapakTepy, HalOIbII ICTOTHI 13 SIKUX TaKi:

nomyctuma Juisi ACKTII moxubka, sika BU3HaYa€e KjIac TOYHOCTI IaTYUKA;

1HEPLIIHICTD AaTUMKa, KA XapaKTepU3y€eThCA HOT0 CTAJIOK0 Yacy;

I'paHUIll BUMIPIOBAHHS 3 TAPAHTOBAHOIO TOYHICTIO;

BIUIMB (PI3MUHUX BEJIWYUH KOHTPOJIbOBAHOTO Ta HABKOJHUIIIHBOI'O CEPENOBUIIA
(TemmepaTypu, TUCKY, T'YCTUHH, BOJIOTOCT1) HA HOPMaJIbHY POOOTY AaT4HKa;

pyWHYIOUMI BIUIMB Ha JAaTYMK KOHTPOJIBOBAHOTO Ta HABKOJIHUIIHHOTO
cepeoBUIIa BHACIIIOK MOro abpa3suBHUX BJIACTUBOCTEN, XIMIYHOI i1 1 T.11.;

HAsIBHICTh Y MICIIl YCTAaHOBKH JAaTYMKa HEI03BOJEHUX JJI1 HOT0 HOPMAJIbLHOTO
GbyHKIIOHYBaHHS BiOpalliif, MarHiTHUX Ta EJIIEKTPUYHUX TOJiB, PaJl0aKTUBHUX
BUIIPOMIHIOBaHb TOLIO;

MOJKJIMBICTh 3aCTOCYBaHHS JaT4MKa 3 TOYKH 30py BHMOI IIOXKEXO- Ta
BUOYX00€3MeYHOCTI;

BIJICTaHb, Ha SIKYy MOXKe OyTH nepeaHa iHhopmallisi JaT4uKoM;

TPaHWYHI 3HAYCHHS BHUMIPIOBAHOI BETWYMHU Ta IHIIUX [apaMeTpiB
Cepe/loBHUIIIA.

JlaTuuku BHOUpaOTh, SK TMpaBUiio, JBOMa eramamu. Ha mepmomy etami

OOTpYHTOBAHO BUOWPAIOTh METOJ BUMIPIOBaHHS, TOOTO Pi3HOBHUJ JaTuMKa (HAPUKIIA],

MIpU BUMIPIOBAHHI TEMIEPATypH - MAHOMETPUUHUNA TEPMOMETP, TEPMOMETP Omnopy adbo

tepmoniapy). Ha papyromy eram BU3HAYA€ThCS TUMOPO3MIPp BHOPAHOTO JlaTYMKa



(manpuknan, repmometp onopy migauit, HCX-50M, tTun TCMYVY-0289, Bubyxo3axuriexe
BUKOHAHHS, Aiana3oH BuMiproBanHs 0-50 °C, ocHoBHa noxuoka 1%, poGouuit Tuck 25
MIlIa, matepian 3axucHoi apmatypu - cT. 12X18H10T, moBkrHa MOHTa)XHOI YaCTHHHU

320 Mm).

Jlnsa cipomieHHst moOyAoBH Ta 3a0e3nedeHHs BucokoedextuBHoi podotu ACKTII
npu BuOOpi 3aco0iB oTpuMaHHS iHQoOpMaIi Tpeda NPUIUIATH yBary Cy4acHUM
YJIOCKOHAJICHUM JaTYMKaM, sIKI MalOTh HE TUIBKM aHAJOTOBUM BUXIOHUHN curHan 4-20
MA, a 1 TudpoBUH BUXiM, IHTEICKTYaTbHUM JATYHKAM 3 BOYJOBAaHUM MiKPOIIPOIIECOPOM,
JAaTYUKaM 3 MOIIUPEHUMH (PYHKIIIOHATBHUMH MOKJIMBOCTSIMH.

[Ipu aBTOMAaTHU3AaLI] TEIUIOEHEPreTUYHUX IPOLECIB HEPEBAKHO
BUKOPUCTOBYIOTHCS €JIEKTPUYHI IPUIIAIH, a IPU aBTOMATU3allli XIMIYHUX BUPOOHHUIITB -
npwiaad y BUOyX0oOe3NeuHOMY BHKOHAaHHI, MHEBMATUYHI npuiaau (1ie, sIK MpaBHIIO,
BUKOHaBYl MexaHi3MH). [lepeBara BiaaeTbesa npuiiagam, ikl MatloTh CTaHAAPTHI BX1JIHI 1
BUxiHI curHanu. CucTema aBTOMaTu3allli MOBMHHA OyAyBaTUCAd Ha OJHOTUIIHUX

MpUIIaJIax OJHIET cepii abo CUCTEMMU.

Po3po6ka cxeMu aBTOMaTU3aLil

Cxema aBTOMaTH3alli € TPOCKTHUM JOKYMEHTOM, SIKHM B1I0Opa)kae CyTh YCIX
OCHOBHHX PIIIICHb 3 KEPYBAaHHS TEXHOJOTIYHUM TporiecoM. TyT MOBUHHI OyTH TOKa3aHi
OCHOBHM TEXHOJIOTIYHOTO TIPOILIECY: TEXHOJIOTIYHI amapatd Ta 3B'SI3KM MDK HHMH,
BUMIPIOBaHI Ta PEryJibOBaHI BEJIMYMHHM TEXHOJOTIYHOTO MpPOLECy, 3acO00M opraHizaiii
KEepYIOUuX JIiH.

IIpu po3poOui cxem aBromatuzauii kopuctytotbes ACTY b A.2.4-16:2008
«CIIb. ABTomaTu3allisi TEXHOJOTIYHUX TMPOIECIB. 300pa’KeHHS YMOBHI TPHIIAIIB 1
3aco0iB aBTomaTu3ali B cxemax», JICTY b A.2.4-3:2009 «CIIJIb. IlpaBuna BUKOHaHHS
pob0OUOi JOKYMEHTAIlil aBTOMAaTH3alllli TEXHOJOTIYHUX IMPOIECIB» Ta PEKOMEHJallii
3riguo [17-19]

JNCTY b A.2.4-16:2008 BcTaHOBiIOE JBa crocoOu moOynoBU (PYHKIIOHAIBHHUX
CXeM aBTOMAaTH3allli: chpoileHuid 1 po3ropHytuil. [Ipu copouieHoMy cmnocobi Bech

KOMIUJIEKT TPWIAIB KOHTPOJIIO a00 pPEryJIroBaHHS MapaMeTpa 300paKyEThCS OIHUM



YMOBHHMM 3HaKOM, PO3TAIlIOBAaHUM Yy OYyb-SIKOMY MICIIl KPECIEHHS 1 Ma€ OfHEe MO3ULIIHEe
no3HadeHHs. [Ipukitan takoi cxemu nokaszanuu y Jomarky /1.

[Ipu posropHyroMy cmocoOl KOXKEH TMpuiiaj, CUCTEMU KOHTPOJIIO abo
pETyIIIOBaHHS MapameTpa 300pakyeTbCsl OKPEMUM YMOBHHMM 3HAKOM, a MIPUIIAAH, SIKI HE
MOB's13aH1 0€3MocepeIHbO 3 TEXHOJIOTIYHUM O00JIaHAHHSIM, PO3TAIIOBYIOTHCS B HUKHIM
YACTHUHI KPECJICHHA, B CHEI[laIbHUX MPSIMOKYTHHKAX, B 3aJIC)KHOCTI BiJ MICLSI MOHTaXY
npuiany. [lpu npomy croco6i MO3WINKHI MO3HAYEHHS BCIX MPHIIAJIIB KOHTPOJO abo
PEryJIIOBaHHS OJHOTO IMapaMeTpa MaroTh OAWH 1 TOM X HOMEp, a KOXKEH 3 MpUJIafiB -
MaJieHbKY JiTepy andanity. [IpudoMy OykBeHa iHIEKcaIlisi TPOBOIUTHCA B HAMPSIMKY
Mpoxo/keHHs curHany. Y Jlogatky JI HaBelneHO MPUKIIAJ TaKOTO BUKOHAHHS CXEMU
aBTOMAaTHU3allli, peaai30BaHOl Ha IPOrPAMHO-TEXHIYHOMY KOMILIEKCI.

B BiAMOBIIHOMY PO3/11 MOSICHIOBAIBHOI 3aIMCKHU CJIIJT MPEICTABUTH OMKC CXEMU
aBromaTu3zailii. B omuci moTpiOHO pO3KpUTH BCl OCHOBHI DIIIEHHS 3 aBTOMATHYHOTO
KOHTPOJIIO Ta KEpyBaHHS TEXHOJOTTYHUM MPOIIECOM, MTOKA3aTH fK 1 3a JOTIOMOTOIO SKHX
TEXHIYHUX 3ac00IB peami3yroThcsd OKpeMi GyHKIII 1 3ajaydl CUCTeMH, NPUIUISIOYN
0COOMBY yBary HalOUIbII CKJIAJHUM Ta I[IKaBUM KOHTypaM KepyBaHHs. [Ipu omwmci
TaKMX KOHTYPIB HEOOXIAHO MOKa3aTH IMOCHI0OBHICTh NEPETBOPEHHS 1HGOpMALIil y HUX,
MOYMHAIOYM B JaTYMKIB 1 3aKIHYYIOUM BHUKOHABYMMH TPUCTPOSIMH, B1IOOPA3UTH
MPU3HAYEHHS BCIX TEXHIYHUX 3aCO01B, SIK1 BXOJSTh 10 KOHTYPY.

Bci  TexHiyHl 3aco0M cxeMHM aBTOMAaTH3allli MMOBHHHI OYTH BHECEH1 [0
crenudikamii obnagHaHHs, ska BHKOHyeThcs 3rimHo JICTY b A.2.4-10-95 "CIIJb.

[IpaBuna BuKOHaHHA crienrdikaiii o01aaHaHHs, BUpOOiB 1 MaTepiamiB'.

IIpuHIUIIOBA cXeMa KOHTYPY PeryJ/Jl0BaHHS
Y  aumioMHOMY TIpOeKTi OakaHo po3poOUTH CXEeMy OJHOIO0 3 KOHTYpIB
perymoBaHHs. [Ipuknan cxemu KOHTYpy nipeacrasienuil B JJogatky K.
VY BiIMOBITHOMY MiIPO3LTI MOSCHIOBATIBHOT 3aITMCKH Tpeda 1aTh OTHC:
- BUKOPUCTAHUX BUMIPIOBAIbHUX MPUCTPOIB;
- OJIOKIB JKMBJICHHS;

- MOJTyJIIB BBEICHHS;



- MOJIYJIiB BUBEACHHS:

- 0JIOKIB PyYHOT'0 K€PyBaHHS (SIKILIO 3aCTOCOBYIOThCS);
- BUKOHABYMX MEXaHI3MiB;

- 3ac001B KOMYTAIIil Ta iH.

[lpubnu3HUii  ommc: pErynoloYuidl KOHYp Ma€ BHUMIPIOBAJIbHY YacCTHHY,
OO0YHCITIOBANIbHY Ta Kepylouy. BuMipioBanbHa YacTHHA CKIAAAE€THCA 3 YIBTPa3BYKOBOTO
piBHemipa (B1), knemuuka (XT1), 61oky ickposzaxucty (F1), 61oky xuBnenns (G1) ta
MOJIYJIsSl aHAJIOTOBOTO BBeZIeHHS (Al).

OOuuciroBajgbHa 4YacTWHA peali3oBaHa 3a JOMOMOTOI  MPOTPAMOBAHOTO
KOHTpoepa (A2), skuil BuUKoHye anroputm I1IJ[-perynroBaHHs.

Kepytoua yacThHa CKIQJa€eThCsl 3 MOJYJIS aHAJIOrOBOro BUBeIEHHA (AS), OioKy
pyuHoro ynpaniiHHs (A4), 6noky xuieHHs (G1), 0noky ickpo3axucty (F1), knemHuka

(XT2) Ta Bukonytouoro mexanizmy DVC2000/GX (A3).

Jam Ttpeba mnpoBeCTH IMOBHUWA ONUC NPOXOJKEHHS CUTHATY MOYMHAIOYM 3
BUMIPIOBAJILHOTO MIEPETBOPIOBAYA 1 3aKIHUYIOYH BUKOHABUUM IPUCTPOEM.

HeoOximHo TakoX JaTH OMNKWC BUKOPUCTAHUX  KIEMHHUKIB, KOHEKTOPIB
(3'eqHyBayiB), TUIIB CUTHAJILHUX Ta HIU(PPOBUX 3'€THYBAIbHUX KaOEJIIB.

Crning moka3zatu po3MIIIEHHS! BUKOPUCTAHUX TMPHUCTPOIB BIJHOCHO BUPOOHUYOTO
MPUMIIIICHHS

Lei po3ain, SIK MpaBUJIO, MICTUTh JEKIJIbKa B3a€MONOB’sI3aHUX TNaparpadis, [Ki
MOCTYIOBO JIal0Th KOHKPETHI TEXHIYHO-OOIPYHTOBAHI MPOMO3UIIIi MO0 MOJIMIICHHS
VIOPABIIHHS Ta MIABUIIEHHSA €()EeKTUBHOCTI poOOTH MpeaMera AOCIIIKEHHSI Ta CUCTEM
enekTpudikaiii Ta aBTOMaTH3allli MPOEKTYEMOTO 00 €KTY (AOCHIHKEHHS 1CHYIOUUX
METOJ[IB Ta MIIXOJIB BUPIIICHHS 1 PO3B’S3aHHS CUTYyaIlliHOI MpoOJieMH; 1HHOBAIIIMHI
ACIIeKTH TEXHIYHUX MapaMeTpiB TOIIO)

3anponoHOBaH1 peKOMEHAIli, pO3paxyHKH, METOU, MO i KOHKPETHI 3aX01
IMOBHHHI BIAMNOBIIATH TAKUM BUMOTaM:

— HE CYNepeYUTH YNHHOMY 3aKOHOJABCTBY 1 HOPMAaTUBHHUM JIOKYMEHTaM;

— Oytu chopsiMOBaHI Ha YJOCKOHAJICHHS CHCTeMH enekTtpudikaiii Ta



aBTOMAaTH3allli, BIPOBAXKEHHS Cy4YaCHUX YHPaBIIHCHKUX TEXHOJIOTIi, 110 B CBOIO YEPry,
MOBUHHO MO3UTUBHO BIUIMBATH HAa KIHIIEBI EKOHOMIUHI PE3YJIbTaTH AISIILHOCTI MpeaMeTa
JIOCJI1JKEHHS,

— OyTH HAyKOBO OOTPYHTOBAaHHMMH, BPaXOBYBATH MEPCIICKTUBHI HAMPSIMKH POOOTH
HIIIPUEMCTB B Tainy3i (chepu AiSIBHOCTI) B LIJIOMY.

Le#t po3ain MICTUTH 3MICT 1 pe3yibTaTd AOCTIIKEHb Ta PO3PAaXyHKH CTYJEHTA,
y3roJIKEHUX 13 KEPIBHUKOM 1 KOHCYJIbTAHTaMHU MPOEKTY. Y HhOMY IOJAaI0Th MaTepiaju i
METOJIUKHU JTOCHIIKEHb.

OO6csr TPEeTHOTO PO3LTY MOXKE CTAHOBUTH 110 25% 3arajibHOTO 0OCSTY MPOCKTY.

8.6 Crpykrypa i 3MicT I’ATOr0 po3aiiy

[stuit  po3ain AumIoMHOro mpoekTy "OxopoHa mpail" NpUCBAYEHU TUTAaHHAM
OXOpPOHU TMpalll Ha MIAMPUEMCTBI, OXOPOHHU Mpalll Ta TEXHIKH Oe3MeKu Mpu poOoTi 3
MPEAMETOM JOCIIIKEHHS.

Koncynpramii momo BukoHaHHs po3aiuty "Oxopona mpaiil" TIPOBOASTHCS
BUKJIalayeM 3a pO3KJIAJOM KaJeHJapHOro rpadiky IUIJIOMHOro TmpoekTy. Ha
KOHCYJIbTaIlISIX BUKJIaJa4 PO3'SICHIOE CTYJEHTY BUMOTH JTaHOTO PO3JLTY, PEKOMEHIYE
NUISIXA PO3B'SA3aHHS TUTaHb 3 OXOPOHM Tpaill B YMOBaX KOHKPETHOrOo 00'€kTa
JTUTIIIOMHOTO TIpoekTyBaHHs. [licist 3aBepiieHHs poOOTH HaA PO3ILIIOM CTYJEHT TOJa€
KOHCYJIbTAHTY 3 OXOPOHHM Mpalli ii YOPHOBUU BapiaHT IS MEPEBIPKU. 3MICT PO3ALLY
BKJIFOYA€ KOHKPETHHMM Marepiail 13 TEOPETUYHHUX IOJIOKEHb, BUIUCOK 3 TPABWJI Ta
IHCTPYKIIiH, 3araIbHOBIIOMUX (DOPMYJI TA MOJOKEHb.

[Tocunanns Ha mxepena B po3aiuti "Oxopona mpatii" BiioOpakalOThCsl B MEPETIKY
JmiTepatypu 3a andapiToM, siKa 3a3HadeHa B KiHIl TMOSICHIOBAJIBHOI 3alHMCKUA TPOCKTY
(omatok 9), HanpuKJaf :

1. Kunenpkuit B.I[. OcHoBu oxoponu mpari. [linpyunuk- JIeBiB: YAJl, 2006 —
336c.

2. 3akoHomaBCcTBO mpo mpamro- K.; JlepkaBHuil KOMITeT YKpaiHu TO HArJsAy 3a

O0XOpoHOIO Tparii, 1995.



3. 3akon Ykpainu "[Ipo oxopony mparti".

4. 3akoH Ykpainu "OCHOBM 3aKOHOJIaBCTBa Y KpaiHU MPO OXOPOHY 310pOB” A",

5. 3akon Ykpainu "[Ipo nmoxexHy 6e3nexy".

6. 3akoH Ykpainu "l[Ipo BukopuctanHs siAepHoOi eHeprii Ta paaiamiiny 0e3neky".

7.3axkon  VYkpainm "[Ipo 3a0e3neueHHs CaHITAPHOTO Ta  EMiAEMIYHOIO
Oyraromoyydst HacelaeHHs".

8. 3akoH Ykpainu "IIpo 3aranbH0000B”S3KOBE JEpKABHE COLlAJIbHE CTpaxXyBaHHS
BiJl HEIIACHOTO BHIIQJIKy Ha BHUPOOHMUITBI Ta TMPOQEecIHHOr0 3aXBOPIOBAHHS, SKI
CIPUYMHHIIIN BTPATy Mpare3aaTHoCTI".

9. 3axon Ykpainu "[Ipo oCHOBHI 3acajiy JiepKaBHOTO HArIsAy (KOHTPOIO) y cdepi
CLIBCBKOTOCTIOAAPCHKOT AISUIBHOCTI".

10. 3amopoxenps O.l., IIporoepeincekuin O.C., ®panuyk I'.\M., bopoBuk [.M.
OcuoBu oxoponu mpatii. [Tiagpyunuk. —K.: LlenpT yuboBoi miteparypu,2009.- 264c.

11. 30ipHUK IHCTPYKUINA 3 OXOPOHM Mpallil I €IEKTPOMOHTaXHUX po0iT, BAT
—KwuiBenekrpomonTax”’, Kuis-2003

12. 30ipHUK PO3IIIHOK Ha MOHTaX ycTaTkyBaHHs. 30ipHUK Ne 8- M.; [lepxaBHuit
KOMITET 31 cripaB OyiBHUIITBa, 1985.

13. Karpenko JL.A., Kit }FO.B., [Tictyn LII. Oxopona npaii. Kypc nexii.

14. IIpaktukym: HaBu.moci0.- Cymu:YHiBepcurercbka kuura, 2009.- 540 c.

15.  Kopekc 3akoHIB Ipo mpairo Y KpaiHu.

Y posmini MarTh OyTH MpOaHANI30BaHl YMOBHU TMpalll, BHUSBICHI NPUYUHU
TpaBMaTU3My 1 3aXBOPIOBaHb, MOJIMBI HeOe3MeuHl W MIKIIMBI BUPOOHWUI (haKTOpHU
/HIIB®/, BnactuBi 00'ekTy npoektyBanHsa. Kpim Toro, B HboMy OBHMHHI OyTH HaBeJIEeHI
IHKEHEPH1 pILIEHHs, 10 3a0e3MeuyloTh OXOPOHY Mpalli Ha 00'ekTi mpoekTyBaHHs. /o
pO3ATY BKJIIOYAIOTH OOTPYHTYBAaHHS NPHAHATHX TMPOSKTHHUX pillleHb, HABOJISAThH
E€KOHOMIYHY ¥ coIliaibHy €()eKTUBHICTH 3aXO0/IIB 3 OXOPOHH TpaIll.

Ilepenik pekoMEHJOBAHMX TMWTaHb PO3JUIY AUIUIOMHOTO MpoekTy "OxopoHa
mparfi" po3MISIIAETbCA Ta 3aTBEPIKYEThCS Ha 3acijaHHl IUKIOBOT KOMIcCii 3

00CITyroByBaHHS T4 PEMOHTY €JIEKTPOTEXHIYHMX YCTAHOBOK 1 CUCTEM aBTOMATH3aIlii.



8 BUKOHAHHA JUIIJIOMHOI'O ITPOEKTY
I3 3BACTOCYBAHHSAM IIEOM

JIUTITIOMHUM TPOEKT JO03BOJISIETHCS BUKOHATH PYKOIMCHO YOPHUM UYOPHUIIOM
OJTHOTO KOJBbOPY B TMOSICHIOBAJIbHINA 3aMUCII MPOEKTY Ta OJiBLEM TpadidHy UYacCTHUHY
IPOEKTY, a TaKOXK MOXJIMBO BUKOHATU MPOEKT 13 3actocyBanHsM [IEOM. lle o3nauae,
1o:

1) mnosicHIOBaJIbHY 3amucky OQGOPMIISIIOTH 32 JIONMOMOTOI0  KOMIT FOTEPHUX
texHouorii 3rizuo 3 JJCTY 3008-95 Ha odopmileHHS HAyKOBO-TEXHIYHOT IOKYMEHTAIli
(popmar WORD for WINDOWS) y TekcroBoMy penakropi Microsoft Word, mpudrom
Times New Roman po3mipom 14 0T, HOTyTOPHUM MIKPSIIKOBUM 1HTEPBATIOM;

2) rpadiuHy YacTHHY AUIUIOMHOIO NPOEKTY MOJAIOTh y BUIIIAII KOMIT'IOTEPHHUX
UTIOCTpalliil (I1akaTiB) B OJJHOMY 13 CTaHAAPTHUX IrpadiuHux ¢popmatiB popmary Al;

3) BuUXIJTHI JaHI JUIJIOMHOTO TMPOEKTY (TeMa, Mpi3BUIlE, IM’s Ta MO OaTbKOBI
JUIUIOMHHKA, TpyNa, PiK 3aXUCTy AUILIOMHOIO MPOEKTY, MPI3BUILE, 1M s Ta MO OATHKOBI
KEepiBHUKA 1 KOHCYJIbTAHTIB, HaiiMeHyBaHHs crienianbHOCcTi (paitn READ ME));

4) TekCT pe3loMe 3aNHUCYEThCS YKPAiHCHKOIO MOBOIO, SIK 1 BCS MOSCHIOBAJIbHA
3anucka npoekty (¢paiinu REF_UKR.DOC, REF_RUS.DOC);

5) nemoHcTpartiiiti kpecinenns (makatu)-karajgor POSTER;

6) IEeMOHCTpAIIHHUNA POJUK — MPE3eHTAIllsd AUIJIOMHOTO MPOEKTY (3a Oa)KaHHSIM
KepiBHMKa Ta gumiomanTta) (karagsor POWERPOINT). I'™MJ] nomarotees y
MOSICHIOBAJIbHY 3aIIUCKY /10 apXiBy.

7) mig 4ac 3aXUCTy IUIUIOMHOTO MPOEKTY CTYJAEHT MOBHHEH MPOJAEMOHCTPYBATH

nepeBaru BUKOHAHOTO JUIIOMHOTO TIPOeKTy (Tipe3enTailtii cBo€i podoTtu Ha [IIEOM).

9 INIAI'OTOBKA 10 3AXHUCTY AUIIJIOMHOI'O ITPOEKTY

3a Micsipb 10 noyaTky poOotu JepxkaBHoi kBali(ikaliiHOT KOMICIi OrOJIOUIYIOTh
Ta yXBAJIIOIOTh HAKa30M KOJIEJDKY i1 ckian 1 rpadik podoTH.
3aKkiHYEeHUN  JAUIUIOMHUN TPOEKT (MOSICHIOBAJIbHA 3alMCcKa 1 KPECICHH:),

MIANUCAHY AUIUIOMHUKOM, KOHCYJBTAHTOM 1 KEpPIBHUKOM, MOJAI0Th 3aBIAYIOUOMY



Kadenpu pazom 3 BIATYKOM KEpiBHHUKA y BCTAHOBJICHHM KaJeHIApHUM ILJIAHOM TEPMiH,
ajie He MI3HIIe HDK 3a 5 MHIB A0 3axucTy. [licis meperssny i cXBaJeHHS JIUILIOMHOTO
NPOEKTY 3aBilyBadeM Kadeapu, MpUUMAETbCs PIMIEHHS NPO JOMYCK CTYAEHTa J0
3aXHUCTY, MPO M0 POOUTHCS BIAMOBIIHUN 3aITUC B OCHOBHOMY HAIUCY LITAaMIy Ha 3MiCTi
MOSICHIOBAJIBHOI 3aITUCKU Ta TpadiuHOl YACTUHU MPOEKTY KOXKHOTrO apkyma gopmary Al
y rpadi "3atBepauB".

Axkmo x  3aBigyBadueM Kadeapu yXBaJICHO pIlIEHHS MpO HEOOXITHICTH
JOOMpAIIOBaHHS, JTUIUIOMHUM TPOEKT TOBEPTAETHCS CTYACHTY 1 MICHS BHECEHHS
BIJIMOBIIHUX 3MiH 1 JIONMOBHEHb 3HOBY IIOAAETHCSI HA KOMICIFO IS OCTAaTOYHOTO
po3rasay.

[licnsg cxBajeHHS JUIUIOMHOIO IIPOEKTY 3aBlayBady BHUITYCKOBOI Kadenapw,
OTPUMAaHHS BIATYKY B1J KEPIBHHKA PO SKICTh BUKOHAHHS MPOEKTY, BIH MEPEIAETHCS IS
pELIeH3yBaHHS.

[Ticns penieH3yBaHHSI AUIUIOMHOTO MPOEKTY 3aBiJyBad BUITYCKOBOI Kadeapu nae
HampaBJeHHS Ha BIAAUICHHS "TeXHIYHO-€HEpreTHYHUX CHCTeM Ta  3aco0iB
aBTOMaTHU3aIli" JJIsl 3aTBEP/XKCHHS 3aBIyIOUYUM BIII1ICHHSIM.

CTyneHTy-AUIJIOMHUKY PEKOMEHIYEThCA CKJIACTH PO3LIMPEH] TEe3U JOMOBIAL
nepen JIKK 1 moronutu ix 3 kepiBHUKOM MpoekTy. [IiAroToBKa /10 3aXMCTy AUTIOMHOTO
MPOEKTY Ma€ TMPOXOJAUTH TPYHTOBHO Ta BIANOBIJAIbHO. BaXIWBO HE TUIBKH
CIPOEKTYBATH BHUCOKOSKICHUN MPOEKT, ajie i BMITH KBaJli(PIKOBAHO HOTO 3aXUCTHUTH.
Bucoka oIiHka KepiBHHMKAa 1 pEIeH3eHTa MO)Xe OyTH 3HWXKEHA uepe3 IOTaHHH,
HEBNEBHCHUN 3aXUCT JUIUIOMaHTa. J[Js yCHIIHOTO 3axucTy HEoOXigHO J00pe
MIJITOTYBaTH JOTOBiAb, B SKIM CIIIJI IPUBECTH apTyMEHTH, 110 3PO0JIEHO 0COOMCTO, YUM
JTUTUIOMHHK KEPYBaBCS TPH JOCIIHKEHHI TEMH, IO € MTPEAMETOM BUBUYEHHS, SIKI METOIU
BUKOPHUCTaHI MIPU BUBYEHHI PO3MISIHYTOI MPOOJIEMH, SIKI HOBI pe3yJIbTaTh JOCATHYTI B
X011 JOCIIIKEHHSI, IK1 OCHOBHI BUCHOBKH, 1[0 BUILJIMBAIOTD 3 JOCIIIKEHHS.

JIMTIIIOMaHT Mae€ 4YITKO OPIEHTYBATHCS B CBOiX KpECIHEHHSAX Ta 3yMITH JaTh
BinoBib Ha 3anutanHs kKomicii JIKK mo mpunmmmy poOOTH aBTOMAaTH30BaHUX CXEM 1
BUPIIIUTHU CUTYaIlliHI 33741 HABEICHOI TEMATHUKH.

JlonoBinb He MOBUHHA OYyTH TepeBaHTaxeHa HU(DPOBUMHU JAHUMHU, IO MOXKYTh



HABOJUTHUCS TUIBKM B TOMY BHIIAJIKy, SIKIIO BOHM HEOOXIOHI IJsl J0Kazy rpadiunoi
YaCTUHU TOTO YM 1HIIOTO BHCHOBKY, aJK€ THII aBTOMAaTH30BAHOI CHUCTEMH, MapKy i
HEePETHH KUBUIIBHOTO KaOero, TUI PETYISTOPIB UM OY/Ib-SIKOi aBTOMAaTUYHOI YCTAHOBKU
BHOWPAETHCS CaMe IO PO3PAXyHKaM EJIEKTPUIHUX MapaMeTpiB, SKi MAIOTh BiIMOBITATH

ctporo 1o BuMor IIYE, ITYBEJI

11 3MICT BIAI'YKY KEPIBHUKA JUIIJIOMHOI'O ITIPOEKTY

Binryk kepiBHMKa TMpOEKTY CKIAalOTh B 1 MPUMIPHUKY 1 J0OAAIOTH IO
JUIIOMHOTO TPOEKTY. Y BIATYKY Ma€e OyTH XapaKTepUCTHKA pOOOTU CTYAEHTA 3arajioM
HaJ[ IUIUIOMHUM MIPOEKTOM 1 MA€ MICTUTh TaKi MOJOKECHHS:

a) HOBITHICTh pO3pO0OKH, MPAKTHUYHICTb 1 PIBEHb ii CKIATHOCTI;

0) BMIHHS CTyJIEHTa NpAIIOBATA 3 TEXHIYHOIO, HOPMATHUBHOIO, E€KOHOMIYHOIO
JTEpaTypoIO Ta IHTEPHET-PECYPCAMU;

B) CaMOCTIMHICTh pPOOOTH CTyJEHTa, BUSIBICHA HUM IHILIATUBA, BMIHHS
KOPHCTYBaTUCSl CyYaCHUMH METOJaMHU M 3acob0amMu JOCIHIIKEHHS, KOMII'IOTEPHOIO
TEXHIKOIO;

) MOWHA 1 KOMIUIEKCHICTh aHai3y MpoOJIeMH, 10 TOCIIIKY€EThCS;

1) MPOTPECUBHICTD 1 €PEKTUBHICTH 3aITPOINIOHOBAHUX PIIICHb;

€) CTaBJIGHHS CTyJAe€HTa J0 poOOTH HaJa AUIUIOMHUM TIPOEKTOM, BMIHHS
MpaIflOBaTH CUCTEMATUYHO BIJMOBIIHO 10 KAJIEHIApHOTO Tpadiky;

) SIKICTb IIPOBEACHUX PO3PAXYHKIB Ta BUCHOBKIB;

3) HEJIOJIIKH.

VY KiHII BIATYKY KEPIBHHK POOWTH BUCHOBOK MPO MiATOTOBJICHICTH CTYJIEHTA JI0
CaMOCTIMHOI JISJIBHOCTI 3a (paxoM 1 MOXKJIMBOCTI TMOAAa4l JUIUIOMHOTO MPOEKTY J10
3axucty B JKK 1 mpucBoeHHs cTyneHTy kKBamidikamii 3a OCBITHIM CTYHEHSIM

«bakanaBp». 3pazok ¢hopmu BiAryKa KEPIBHUKA MTPOEKTY MOAAETHCA B 10JaTKy 14.

12 3MICT PELEH3II HA JUIIJIOMHY POBOTY

OcTatoynuii BapiaHT MPOEKTY, MIAMUCAHUN KEPIBHUKOM IPOEKTY, TOJAETHCS Ha



30BHIITHE PE3EH3YBaHHS KEPIBHHUITBY 00'€KTa AOCTIDKEHHS 0a30BUX MIAIPUEMCTB
KOJICKY. Y pelieH31i MaloTh OyTH BioOpa)KeH1 Taki MOMEHTH:

a) BIJMOBIJHICTh JUIJIOMHOTO TIPOEKTY, WO PELEH3YETbCs, 3aBJAaHHIO Ha
JTUTUIOMHE TTPOEKTYBAHHS 1 BCTAHOBJICHUM BUMOTaM;

0) aKTyalbHICTh TEMH JUIUIOMHOTO TPOEKTY;

B) OILIIHKA BIATIOBITHOCTI 3aBAAHHS PO3/iIaM 1 00cary poboTu;

I') OLIIHKA 3MICTY BCiX MaTepiajiB JUILIOMHOIO MPOEKTY;

1) OOIPYHTOBAHICTh MPUUHATUX Y TUIUIOMHOMY ITPOEKTI MPOEKTHUX PIIICHB;

€) TMOBHOTa OIJIALY TEXHIYHOI JITepaTypd 3a TEMOIO MPOEKTY 1 BMIHHA i
BUKOPHCTOBYBATH;

) MPAaKTUYHUIA PIBEHD 1 SKICTh PO3PAXYHKIB;

3) MOKJIMBICTh BIPOBA/I)KEHHSI Y BUPOOHULITBO PE3YNbTATIB TUIIJIOMHOIO POEKTY
3arajom a0o0 4acTKOBO;

1) OL[IHKA CTUJIIO BUKJIAJy MOSICHIOBAJIBHOI 3alUCKH 1 BIAMOBIAHICTE O(POPMICHHS
BUMOTaM CTaHJapTIB;

K) OI[IHKAa CTWIKO TpadiuHOi YaCTUHU MPOEKTY 1 BIAMOBIAHICTHE OQOPMIICHHS
BUMOTaM CTaHIapTiB;

J1) MO3UTUBHI CTOPOHU 1 HEJOJIIKA BUKOHAHOTO MPOEKTY.

Y BHCHOBKax pEICH3CHT BKa3y€, YM BIJMOBIJA€ MWIUIOMHUN TIPOEKT, IO
pELIeH3y€EThCSl, BUMOTaM 3 JIaHOi CHEHIAJIbHOCTI 1 OIIHIOE SIKICTh pOOOTH 3a
I’ ATHOATBHOI0 cHCTeMOI0. OTXKe pereH3isi Mae€ MaTH OIIHKY POOOTH 3a IMPUHHATOIO
IIKAJIOK0 OLIHKY 3HaHb. HeratuBHa perieH3isl He € MiJCTaBOO JI BIAXHWJICHHS TTPOEKTY
Bij 3axucty. CTyJeHT 3HaHOMHUTHCS 31 3MICTOM PEIEH31l 1 TOTye MOTHBOBAHI BiIOBIII
Ha 3ayBaKCHHS IPH 3aXUCTI IPOEKTY.

3pa3ok popmu perieHsii npo SAKICTh BUKOHAHHS MPOEKTY MOJA€THCS B JOIATKY

13 HOPAAOK 3AXUCTY JUIIVIOMHOI'O ITPOEKTY

3axyCT AUMIOMHOTO MPOEKTY MPOBOAMTHCS HA BIIKPUTOMY 3acifaHHi JlepkaBHOI

KkBamidikamiitHoi KOMICii 3a y4acTiO HEe MEHIIEe MOJIOBUHHU 11 CKJIaay MpU 00OB’SI3KOBIN



IPUCYTHOCTI rojioBU KoMicli. Ha 3aciganHi TakoX MOXYTh OyTH MPUCYTHI BCl Oaxkaroi,
3a/laBaTH 3alIUTaHHs 1 0OTOBOPIOBATH AUIIOMHUN MTPOEKT.

3aBganasam JIKK € Bu3HaueHHs piBHS TEOPETUYHOI Ta MPAKTUYHOI MIJTOTOBKH
CTYZEHTa, KOTO MIATOTOBIEHOCTI 10 MPOQECItHOT NIATBPHOCTI i yXBaJIGHHS PIIICHHSA PO
MOKJIMBICTh HaIaHHS CTY/ACHTY-BUITYCKHUKY B1AMOBIAHOT KBamidikalii "bakamasp".

3aXuCT  JOUIUIOMHOTO  TMPOEKTY  3IIACHIOEThCS — mepen  JlepikaBHOIO
KBaTi(hiKalIfHOK KOMICIE€IO, SIKY OYOJIOE€ MPOBITHUN (axiBelb 3 MIANPUEMCTB abo
JOKTOp HayK, mpodecop, noreHT iHmoro BH3. [Jo 3axucTy q0mycKarOThCs CTYACHTH, K1
BUKOHAJIA BCi BUMOTH HaBYaIbHOTO TuiaHy. CIHCKH CTYIEHTIB, SKi JOMYIIEHI [0
3aXUCTY, MOJAIOTHCSA 3aBIAYIOUUM BIJAUIEHHSAM «TeXHIYHO-€HEpreTUYHUX CHUCTEM Ta
3ac001B aBTOMAaTU3AII1».

[Ipouenypa 3axucty BcTaHOBJEHa Taka. CekpeTap KOMICIi OTOJIOILIYeE MPI3BUIIE,
IM's, 1M0-0aThKOBI CTYAEHTA, IO 3aXMILAEThCS 1 3ampourye A0 3axucry. CTyaeHTy
HasaeTbest yac 7-10 xBunuH ang gonosigl. Ilicas pomoBial W BIANOBIACH CTyAeHTa Ha
sanutanHs komicii JIKK, cekperap JIKK 3aunTtye BIATYK KepiBHUKA MIPOEKTY 1 PEIEH31I0
Ha MPOEKT, JUINIOMHMK BIATIOBIJIa€ HAa 3ayBa)KEHHS PELIEH3EHTA.

CtyaeHT roTye OOOB’S3KOBO JO 3axXUCTy rpadiyHUi, UIIOCTPaTUBHUK 1
MpEe3eHTallliHN MaTepiasi (3a MOTpe0O0r0) y BUIIISAI CXEM, TUIAHIIETIB 3 TaOJIUISIMHU,
cxeMaMH, Tpadikamu, PUCYHKaMH, IO PO3KPUBAIOTH 3MICT Ta AaKTyalbHICTh TEMH
JTUIUIOMHOTO TPO€EKTY. B 00OB'SI3KOBOMY MOPSAKY HAaBOIATH 3arajibHI BIJOMOCTI PO
00'€KT TOCHIIKEHHS (TEXHIKO-€KOHOMIYHHM MacopT).

VY cBoiil A0MOBiJI AMIVIOMHUK Ma€ CTHCIO C(QOpPMYIIOBATH METY 1 3aBAaHHS
MPOEKTY, 3YMUHUTUCS Ha TEXHIKO-€KOHOMIYHOMY OOTPYHTYBaHHI 3allpOMIOHOBAHUX
pillieHb, BUKJIACTU OCHOBHI pe3yjbTaTH, OTPUMAaHI MiJl 4ac po3poOku Temu. JlomnoBinb
Ma€ CYMpOBODKYBAaTHUCS CXEMaMHM, IUIaKaTaMH, pO3JAATKOBHM MarepiaioM 4u
PO3pOOJICHOIO TIPE3CHTAITIENO.

CxeMmu, TabnuIl, pUCyHKH Tpebda po3TallloOBYBaTH B TOMY MOPAJIKY, B SIKOMY BOHU
OMHCaHl B 3aBJaHHI Ha NPOEKT W 3raJyloThCsl B JIOMOBIAl CTYACHTA. YHUKAIOUH
nepexasy MepeBakHO BIIOMUX IMOJIOKEHbB, 0 MICTATHCS Y BCTYI1 JUIIJIOMHOI 3allMCKH,

CTYyACHT ITOBHMHCH HOBiJIOMI/ITI/I Ipo TC, AIK BUKOHAHO JHUIIJIOMHC 3aBAaHHA.



[Tim wac momoBiAl MUIIJIOMHUK, KM 3aXWINA€ TPOEKT, MOBUHEH 3BEPTATHCS JI0
CXeM, JIeMOHCTpaliiiHuxX miakaTiB. CTyIeHTy H03BOJSETHCA KOPUCTYBATHUCS MiJ 4ac
JIOTIOB1/Il CKJIAJIGHUMH HHUM CTHUCIMMU Te3aMHu abo 3amucamMu HUQPPOBHUX JaHUX, ajie
Oa)kaHO 3BEPTATHUCS JJO HUX SKOMOTA PiIIie.

Cexperap JKK 3ampomiye auIioMaHTiB 70 3aXHCTY  BIJINOBIIHO 10
BCTAHOBJICHOTO TpadiKy 3aXuCTYy.

[Ticns myGmidyHOTrO 3aXMCTy poOIT Ha 3aKkpuToMy 3aciianHdl B JIKK o6roBoprooTh
pe3yNbTaTH 3aXUCTY, BUCTABIISIIOTH OI[IHKY POOOTH TUIIJIOMHMKA, JAIOTh BUCHOBOK IPO
peaybHICTh POOOTH.

Pimenns JIKK mpo pe3ynbratu 3aXucty, mpo MPUCBOEHHS KBami(ikaili TexXHiKa
eJIEKTPOMEXaHiKa, Mpo peaiabHICTh NPOEKTiB, TojoBa JIKK oromomrye micisi 3aKkiHYeHHS
3aKpPUTOrO 3aCiJaHHS.

IIpu onep:kaHHI HE3aJOBUIBHOI OIIHKM HA 3aXHMCTI, HE MiATOTOBIICHI TUILJIOMHI
MPOEKTH y BCTAHOBJICHWUW TEPMiH, BIJACYTHOCTI MOMYCKY JO 3aXHCTy JUILIOMHOTO
MPOEKTY CTYICHTH OJACPXKYIOTh akaJeMiuHy JoBiiKy mpo HaBuanHia B BII HVYBill
VYkpainu «HDKUHCHKUN arpoTEeXHIYHUM KoJemk». JUITOMHUN MPOEKT Moxke OyTH
JOMYIIEHUH 0 MOBTOPHOIO 3aXMCTy HE paHille, HDK 4epe3 pIK MIchs JOpoOKH i
nepepooku. [Ipu 1boMy 0O0OB'SI3KOBE MOBTOPHE MPOXOPKEHHS BCIET MPOIEAypH

MPOEKTYBAHHS 1 3aXUCTY JUIIIOMYBaHHS.
13 KPUTEPII OLIIHIOBAHHS JJUIIVIOMHOI'O ITIPOEKTY

[lincyMKoBY  OIIIHKY JAWIUIOMHOTO TMPOEKTY CTyleHTa pgae JlepkaBHa
KBaiQiKaliiiHa KOMICls, PIIICHHS SIKOT € OCTATOYHUM 1 OCKap>KeHHIO He mijgsrae. [Ipu
BU3HAYCHHI KOMICIEIO OI[IHKHM MPOEKTY BPaXOBYIOTh HACTYIHI YMHHUKU:

- aKTYaJIbHICTh OOPAHOI TEMHU JUILIOMHOTO MTPOEKTY;

- MPAaKTUYHA [IHHICTh MPOEKTY;

- BIATIOBIAHICTH PE3yJIbTaTIB, K1 JOCATHYTI B pOOOTI MOCTaBIEHIN METI 1 3a/1a4am;

- MHUPOTa ¥ aJIeKBATHICTh METOAO0JOTTYHOIO 1 IIarHOCTUYHOIO anapary;

- aBTOPCHKI MAXOIU A0 BUPIIICHHS MIPOOJIEMH JTOCIIIKEHHS,

- p1BeHb OOIPYHTYBaHHS 3alpPONOHOBAHUX PIIIEHb;



- 0COOJIMBOCTI CAMOCTIHHOT pOOOTH CTY/ICHTA;

- piBeHb  MIATOTOBJICHOI  JIOMOBiAI Ta  TpadiyHO-  UIHOCTPATUBHOTO
(TIpe3eHTaIifHoro) MaTepiaily 10 HbOTO;

- BMIHHSI CTY/ICHTa-AUILIOMHHKA JJAKOHIYHO JIOBOJAUTHU PE3YIbTATH 1 CBOT TYMKHU.

Kowmicis 3BepTae Takok yBary Ha SIKiCTh 3aXHUCTy AUTUIOMHOTO TPOEKTY. CTyIeHT
MOBUHEH CTHUCJO, MOCTIOBHO ¥ YITKO BHUKJIACTH OCHOBHI PE3yNbTaTH JOCHIKCHHS,
apTyMEHTOBAaHO 3aXWIaTH CBOI TPOMO3MIII Ta MOTIAAM Ha MpoOJeMy, BOJOMITH
KyJIbTYPOIO JIONOBIJII (TIpe3eHTarlii) HaykoBoi npaiii. KpiM Toro, BpaxoByIOTb 3arajbHUM
piBEeHb 3HaHb MIATOTOBKH CTy/AEHTA (CepeaHiil 0an 3a BeCh Kypc HaBUaHH).

Kpurepii o1iHKY JUIUIOMHOTO MTPOEKTY HaBE/IEHI B Ta0J. 2

Tabmuusg 2 — Kpurepii OL{iHKH TUIITIOMHOTO MPOEKTY

Oninka Kpurepii ollIHKHA JUIIIIOMHOTO MPOEKTY

1 2

JIMTUIOMHHUI POEKT BUKOHAHUI HA BUCOKOMY MpOo(deCciiiHOMY PiBHI,

MICTUTh €JICMEHTH HaYKOBO.l‘ HOBU3HH, MaA€ IIPAKTHYHC 3HAYCHH:.

BucHoBku Ta mpormo3uiiii B poO0TI TEXHIKO-€KOHOMIYHO OOTpYHTOBaH1 U

°
= JoriyHi. AHam3 TPOBEIEGHO 13 3aCTOCYBaHHSM HOBHUX METOIB
';E eJIEKTPOHHO-MIKporpolriecopHoi TexHiku, I[IEOM. JlomoBinp cTucHa,
JIOT14HA, MPOTOJIOIIEeHa BUIBHO.
CryneHT Mae BUCOKHI cepenHiid Oan. BiAmoBiB Ha BCl 3amUTaHHS.
Periensii HayKOBOTO KepiBHHUKA 1 30BHIIIHBOTO PEIICH3EHTA TO3UTUBHI.
TemMa mnpoexkTy po3KpUTa, ajieé MAlOTh MICIE OKpeMi HEIO0JIKU
HETIPUHITUTIOBOTO XapaKTepy, HANpPHKIaA, MOBEPXHEBUN TEOPETUUHUIN
:§ OTJISAZl JIITepaTypHUX JDKEpEesl, HEMOBHOTAa BUKOPHCTaHHS MaTepiaiiB
_LC:D( o0'eKkTa AOCHIIKEHHS, MAalOTh MICHE OKpEMI 3ayBaX€HHS y pPEIeH3IsX.

JlomoBib JIOT1YHA, TIPOTOJIOIeHa BUIBHO, BIJIMOBIII HAa 3alIMTAHHS YJICHIB

JKK y uinomy BipHi, oopmiieHHS PoeKTy Bianosigae Bumoram €CKJI.




[TponorxenHs Tadm. 2

"H06pe"

Tema TPOEKTy pO3KpHUTa, ajleé MalTh MICIE OKpEeMi HEIOIKH
HETIPUHITUTIOBOTO XapaKTepy, HANPHKIAA, IMOBEPXHEBUH TEOPETUIHUI
OTJIsi[l JITepaTypHHUX JDKEpeJ, HEMOBHOTA BHUKOPHCTaHHS MaTepiaiiB
00'ekTa MOCHIIKCHHS, MAlOTh MICIIE OKpeMi 3ayBa)K€HHSI y PEICH31SX.
JlomoBinp JOTiYHA, MTPOTOJIOIICHA BUTHHO, BIJMOBIAI HA 3alIUTAHHS YJICHIB

JKK y uinomy BipHi, ohopmileHHS NPoeKTy Bianosigae Bumoram €CKJI.

"3a10B1IbHO"

3riiHO 13 3MICTOM Te€Ma JUIJIOMHOTO MPOEKTY B IIJIOMY PO3KPHUTA,
ajie MalTh MICIEe 3ayBa)K€HHS 3MICTOBHOTO Xapaktepy. Hampukian,
BIJICYTHS 4YiTKa MeTa pPOOOTH, B aHAJMITUYHINA YacTHHI Opak aHamizy,
pPO3paxyHKiB, OOIPYHTYBaHb, BUCHOBKHU 32 POOOTOI0 MAalOTh TEOPETUUHUN
XapakTep 1 HE € HOBUMH, PELEH3li MICTATH 3ayBakeHHs. He Ha Bci
3aMUTaHHS CTYJEHT JaB BIMOBII PU 3aXUCT1 MPOEKTY. € 3ayBaXKEHHS 70

0(pOpMIIEHHS TTPOEKTY.

"HesamnoBinbHO"

Heuitko chopmynboBaHa MeTa IUINIOMHOTO MpoeKTy. BimcyTHi
JOT14Ha MoOyaoBa poOOTH, ii CUCTEMHICTh Ta TJIMOWHA JOCHIIKCHHS.
MaroTh Miclle TOMWIKKA B aHami3i, 0)OPMIICHHSI MPOEKTY HE BiAMOBIIAE
Bumoram €CKJI, a po3paxyHKd pPO3AUIB MPOEKTY MarOTh MOMMJIKOBI
pesynbrat Ta BiaxwieHHs Big HopMm JIBH Vkpaiau, I[IYE Ttomo.
[TosicHIOBaIbHA 3amMKCKa MPOEKTY HE TMOB f3aHa 3 TPadiqHOI0 YaCTHHOIO.

Biaryk ta perieHsisi mpoeKkTy HeTaTWBHI. BiAmoBijl Ha 3amUTaHHS 4YICHIB




[Ticas 3axucty murmuioMHuil nmpoekT 30epiraerbes B apxisi BII HYBill Ykpainu
HATK BianoBigHO npukiageHoi (OpMH, SKUH CTBOPIOETHCSA 1 MIAMUCYETHCS Y JBOX

eK3eMIUIIpax : OJHWH 3aJMINAEThCS [IJIs apxiBapiyca; IHIIMKA- 30epirae 3aBigyBad

Kadeapu.

15 OPTAHI3ALIA 3BEPIT'AHHS BUITYCKHUX JTUITVIOMHUX
ITPOEKTIB

[Ticms 3axucty yci MaTepiaid 3 AUIUIOMHOTO TIPOEKTY: PO3PaXyHKOBO—
MOSICHIOBAJIbHA 3aIMCcKa, rpadivyHa YacTUHA Pa3oM 3 BIIFYKOM KEpIBHHKA MPOEKTY MPO
axicte BukoHaHHs J[I1 Ta penensiero nepenaroTbes A 30epiranHs 10 apxiBy, 1€ MpU
HasBHOCTI akTy nepenadi /Il mo apxiBy, - peecTpyrOTbCS MPOEKTH Y CHELIATbHOMY
KypHaii. B apxiBi KonemKy BeIeTbCid KapTOoTeKa BUITYCKHHMX JUIJIOMHOTO MPOEKTY
3riIHO 3 HampsIMOM MIArOTOBKM 15 ABTOMarm3aumis Ta nOpwiagoOyAyBaHHS, Ta
cneniaigbHicTIO 151 ABTOMaTH3aIlis Ta KOMI FOTEPHO-IHTETPOBAHI TEXHOJIOT'11

BunyckHi npoekTy 1 Matepiaiu A0 HUX 30epiratoThesi mpotsiroM 5 pokis. [licms
3aKIHYEHHS BKAa3aHOrO TepMiHy 30epiraHHs €KCIIepTHAa KOMICISI 3a  Y4acTio
MPEACTAaBHUKIB BHUIYCKOBOi KadeApu TMOBHHHA TPOBECTU EKCIEPTU3Y HAYKOBOI 1
MPAKTUYHOI I[IHHOCTI JMIUIOMHOTO TPOEKTY 1 BIIOKPEMUTU POOOTH IJIS TOCTIHHOTO
30epira”Hs. [HII1 poOOTH 3HUITYIOTHCS.

JINTUTOMHI MPOEKTH, SK1 BiJI3HAYAIOTHCS BHCOKMM HAyKOBUM pIBHEM, HANOUIBIII
aKTyaJibHI1 32 TemaTukoro 1 BiazHaueHi KK, miayisraiote pa3om 3 ycima MatepiajiaMmu J0
HUX TMOCTIHHOMY 30epiranHio. 3aBigyBauy KadeIpu 3a J103BOJIOM JTUPEKTOpa KOJEIKY
HAJAETHCS MPABO IIOPIYHO BIAOMPATH Kpalll TUTIIIOMHI MPOEKTH JJIi BUKOPUCTAHHS Y
HaBYAJIbHOMY IPOIIECI.

BunyckoBa kadeapa mae mTpaBO BHUKOPHUCTOBYBAaTH MaTrepiajadl TUTIJIOMHHX
MPOEKTIB 3 METOI0 TMOJINIICHHS HaBYAJbHOTO TPOLECY, a TAaKOX HPU BUKOHAHHI
HayKOBO—JOCHiAHUX po0IT. Kpecnspchki Ta 1HIN AEMOHCTpalliiHI MaTepiaiu, sKi
MPEICTABIISIIOTh HAYKOBUW IHTEPEC, MOXKYTh OyTH 3aJMIICHI NI BUKOPUCTAHHS Ha

kadeapu 3 pimenns JIKK.



3 NWIUIOMHUX TPOEKTIB, Kl 30€piraroThCs B apxiBl, MOKHA O3HAHOMHTHUCA 3
JI03BOJIy 3aCTyNHUKa TUPEKTOpa 3 HaBYaJIbHOI POOOTH KOJIEMKY BCIM Oakalounm
yrieHaM Kadeapu 3riHO 3 KIOMOTaHHSIM 3aBilyBaua BUITYyCKalo4oi Kadeapu.

VY Bumagky 3amWTiB MMANPUEMCTB, BITOMCTB 1 3aKJIajiB apxiBapiyc 3a
PO3MOPAHKEHHSIM TUPEKTOpa KOJIEIKY MOXKE BUCHIIATH KOIii TUIUIOMHUX MPOEKTIB O
Miciio 3anuty. [luTaHHS Tpo BIAIIKOAYBaHHS BTpaT, MOB’SI3aHUX 3 KOMIIOBaHHSIM,

BUPIIIYETHCA Y KOKHOMY BUIIAJIKYy OKPEMO.

15 OCHOBHI NOJIOXKEHHS O®OPMJIEHHS MOSACHIOBAJIBHOI
JAIIUCKHU JUITVIOMHOI O ITPOEKTY

TexcroBa JOKYMEHTAIlisl MPOEKTY MOXe OyTH BUKOHaHa 3a jornomMoroto [TEOM y
TekcToBOMY penaktopi Microsoft Word, mpudrom Times New Roman posmipom 14 ot
0e3 KypcUBY Ta MiIKpecJeHHs, TOJyTOPHUM MIKPSIJIKOBUM 1HTEPBAJIOM Ta MOXKe OyTH
BHKOHAHA PYKOITUCHO YOPHUM YOPHHIIOM.

TexcroBa JOKyMEHTAIlil JMIUIOMHOTO IPOEKTY TMOBUHHA OyTH MpenoCTaBlieHa
yKpaiHChKol0 MOBOIO Ta BianoBigaTu Bumoram I'OCT 2.105-95, sxuii yBenenuit B fito,
aK [lepxaBHUM craHmapt YkpaiHu HakazoMm [lepxcranmapry Ykpainu 1996-06-27 Ne
2593 1997-07-01.

CTpyKTYypHHMH €JeMEHTaMU TOSCHIOBAJILHOI 3alHCKU TPOEKTY € PO3ALIH,
M1IPO3A1IN, TyHKTH, TIAMYHKTH, IEPETIKA Ta IPUMITKH.

Pozninu 13 moTpibHO HyMepyBaTH B MeXaX BCHOTO JOKYMEHTY apaOChKUMHU
nudpamu, TiapoO3aiIIM — B MEKaxX KOKHOTO po3auty. Homepu miipo3 iifiiB CKIagatoThCs 3
HOMEPIB PO3AUTIB Ta MIAPO3MALIIB, po3’€AHAHUX Kpamkoro. B KiHIII HOMepa po3auly Ta
migposainy kpanka HE craBurbest i nmpomyckarots oauH 3HaK. B KiHII Ha3BHM po3ainy Ta

migposainy kpanka HE craButscs.

Po3ninu, a Takox 1 MAPO3IIIN, MOXYTh CKIAAAaTHCS 3 OJHOTO ab0 KITBKOX
nyHKTiB. KoXHMIT pO3/11J1 MOYMHAETHCS 3 HOBOT'O apKyIily MOsCHIOBaIbHOI 3anucku (I13).
Po3nin - ronoBHa CTYIIHB NOJILTY TEKCTY, TO3HAYeHa HOMEPOM 1 Ma€ 3aroJIOBOK.

[Tizpo3ain - yacThuHA po3/LTy, HO3HAYEHAa HOMEPOM 1 Ma€ 3arojoBOK.



[IyHKT - yacTMHa PO3ALTY YM MiIPO3JALTY, MO3HAYEHAa HOMEPOM 1 MOXE MaTu
3aroJioBOK.

[linmyHKT - YacTMHA MYHKTY, MMO3Hau€HAa HOMEpPOM 1 MOXKE MaTh 3aroJioBOK.

3arooBKA CTPYKTYPHHUX €JIEMEHTIB HEOOXITHO HYMEpYBaTH TUIbKH apaOChKUMU
udpamu.

3aroyioBKM pO3AUTIB 3amMUCYIOTh 3 ab3amHoro Biactymy (5 3HakiB 20 MM)
BEJIMKHUMMU (3arnaBHuMH) OyKBaMH.

3aroyioBKM MiAPO3JUTIB, MYyHKTIB Ta MIANYHKTIB (TIpM HAsBHOCTI 3aroJioBKa)
3aMuUCyIOTh 3 ab3arHoro BiACTymy (5 3HakiB, 20 MM) MayuMu OyKBaMH MOYMHAIOYHU 3
BEJIMKOI.

Po3ninu HyMepyroTh NOPSIAKOBUMH HOMEpPaMH B MeXax BChoro gokymenTa (I, 2, 1
T.A.). SIKII0 JOKYMEHTH HE MaloTh MIIPO3AUIB, TO MyHKTH HYMEPYIOTBCS B MEXax
KOYKHOTO PO3JUTy; HOMEpP MYyHKTY MOBHUHEH CKJIAJaTUCA 3 HOMEPIB PO3LIY 1 IyHKTY,
po3’€IHaHUX Kpankoro. B KiHII HOMepa MyHKTY (Iicis OCTaHHBOI LU(pU HOMEpPY)
trakoxx HE cimijg craButu xpanky. SIKIo 3aroioBoK CKIaga€Tbes 3 ABOX abo Oiblie
pEYEHb, X PO3AUIAIOTH KPANKOIO.

[MepenecenHst ciB Ta ix miakpecaroBanus B 3aroiosky HE momyckaerscs.

3aroJ0BKHM PO3JUIIB, MiAPO3ALTIB B TEKCTI MOSCHIOBAJIIBHOI 3aIMCKU BHIIISIOTHCS
KUPHUM MIPUGTOM 32 €JUHUM TIPABUIIOM.

Biacrans mix 3aronoBkoMm (3a BuHsATKOM 3AI'OJIOBKA mnyHKTy) Ta HacTymHUM
M MONEPETHIM TEKCTOM MOBUHHO OyTM HE MeHue omHoro psaka. HE gomyckaerbces
PO3MIIIEHHSI 3ar0JIOBKY B HIDKHIN YacCTHHI apKylly, SKIIO MIiCJS HHOTO 3aJIUIIAETHCS
MEHIIIE TBOX PSIIKIB TEKCTY.

SIKI0 TOKYMEHT Ma€e MiAPO3AUIH, TO TyHKTH HYMEPYIOTHCS B MEXKax IMiIpO3iTy,
a HOMEp MYHKTy IMOBHMHEH CKJIaJaTHCS 3 HOMEpPY pO3AUTy, MiAPO3IAULy 1 IyHKTY,
pO3’€IHAHUX KPAKOIO.

- SIKIO TEKCT MOKYMEHTY MOIUISETbCS TIABKM HAa IyHKTH, IM HaJal0ThCA

MOPSIIKOBI HOMEpa B MEKax JTIOKYMEHTY.

B TeKcTi JOKYMEHTIB 1aBaTH MPUMITKH HE PEKOMEHIYEThCSI.



- [Ipu HEoOXimHOCTI TOsICHEHHs 1H(pOpMAIli B TEKCTi, TaOJHII, 1TFOCTparlii
J03BOJIIETHCS PO3MILLYBATH IPUMITKH 3pa3y >k 32 HUMHU, IOYMHAIOYM 3 ad3ally CIOBOM
—Hpumimka - 7 ua — lpumimru ™.

- Opna mpuMiTKa HE HYMEPYETbCS 1 MICHA cloBa —Hpumimka” CTaBUTHCS
tupe. TekcT NpuMITKH NOYMHAIOTh B LIbOMY K pAIKy. [IponoBxytoTs 6e3 ab3aiy. Skiio
MPUMITOK KUJIbKa, TO MICHS clloBa —Hpumimky’ HIYOTO HE CTABIATh, a 3aMUCYIOTh KOKHY
OPUMITKY 3 a03ally, HyMEpYIuHu 3a HOpsAKOM apabcbkumu yuciamu. llicns Homepa
Kpanky He cTaBiATh. lIpuMITKy mo4yMHaIOTH 3 Beaukoi OykBH. IIpooBXKyIOTH TEKCT
npumMiTku 0e3 ab3airy. [licas KOKHOT MPUMITKH CTaBJISATh KPATIKY.

- Ilpumimka - TEKCT NUPHUMITOK JO3BOJIAETHCS JAPYKYBaTH uYepe3 OJUH

1HTEpBaJL.

3rinzno 3 I'OCT 2.201-80 koxHOMY BHUPOOYy Ta MOro KOHCTPYKTYPCBHKII
JOKYMEHTaI[ll TMPUCBOIOEThCA MO3HauYeHHs (kox). CTpykTypa TMO3HA4€HHS BCIX

nokyMeHTiB JIIT MicTuTh B cOO1 MO3HAYEHHSI.

[Toznauenns gqokymenta Bignosigae ['OCT 2.201-80.

CrpykTypa nO3HAYEHHS

JIL XXX XXX XXX . XXII3

a 0 B T

JAIl — IUmIOMHUI IPOEKT;

a— mmdp crnemianbHocTi (151);

0 — Tpu 1uMbpU HOMEPY TPYIHU sIKA BUITYCKA€THCS, SIKMM BIAMOBIJAE HaKazy IO
KOJIC/IKY;

B — Tpu LU(pU HOMEpY 3a CIHUCKOM, SKUH BIJIMOBIAA€ HaKa3y MO KOJEIKY Ha
TEMU JUTIJIOMHUX TPOEKTIB;

I — PO3ALI, IO CKIAAAEThCA 3 HYNIB, TOMY SIK B TpadiyHiil 4acTUHI 1l HYJl - €
HOMEpPOM KPECJIEHHS 3T1IHO 3aBJaHHIO Ha MPOEKT (JJIs1 CUCTEMH B LIJIOMY),

HAMpUKIaA s KpeciaeHHs 3 aeramtoBaHHsM. 3rigHo 3 ['OCT 2.201-80



KOXHOMY BHpPOOY Ta MOr0 KOHCTPYKTYPCBKIN JTOKYMEHTAIll IPUCBOIOETHCS
MO3HAYCHHS (KON);
[13 — mosicHIOBaJIbHA 3aITUCKa JTUIIJIOMHOT'O ITPOCKTY
3a cBoiM 3micToM TmosicHIOBaimbHa 3ammcka (I13) moBuHHA BiAMOBIZATH
IHIUBITyaIbHOMY 3aBJIaHHIO Ha IUTIJIOMHE MPOSKTYBaHHS
Kooicen apxywr noscnosanvbHoi 3anucku nosunen mMamu pamky pooouo2o nojis i
ocHo8HU Hanuc. TeKCT PO3MIIIYIOTh TAKUM YMHOM, 1100 B1ICTaHb BiJ] paMKH poOOYOTo
OJISI CTAHOBHJIA: 3JIiBA 1 CIIpaBa — HE MEHIIIE 5 MM; 3BepXy 1 3HU3Y — HEe MeHIe 10 mMwm;
a63arr — 20 MM 200 TOPIBHIOBATH II'SITH 3HAKAM.
0JIaTKH, BUKOHAH1 SK CAaMOCTIMHHN a00 JOBIJAKOBUM JOKYMEHT, PO3MIIIYETHCS

MICIIsl MaTepiany NOsICHIOBAJIBHOI 3aIMCKHU.

Jlitepatypa mOmA€TbCA Yy BUIJISII MepeNiKy BUKOPUCTAHOI JTepaTypu 1
opopmimtoeTbest Ha popmati A4 3rigHo 3 Bumoramu ['OCT 7.1-84 1 I'oCT 7.32-81.

KoxHa ckmagoBa dYacTWHA TIOSCHIOBAJIBHOI 3alMCKM TOYHMHAETHCS 3 HOBOTO
apkymia. Hymepaiiist apky1iiB y TOsICHIOBJIbHIM 3aITUCIII HACKPI3HA.

IToBHA Ha3Ba TeMH PO3POOKHU TUIJIOMHOI0 NMPOEKTY HA TUTYJIbHOMY apKYyIlli, B
3aB/IaHHI, y BCTYIi, B OCHOBHOMY HAIUCY TA NPH MepumiomMy 3raayBaHHi B Tekcri 113
NMOBHHHA OyTH OJHAKOBOI0 Ta BiJANOBiZaTH HaBeleHIi B Haka3i HABYAJbLHOIO
3aKjaay, 0 3aKpiluIlE TeMH [IUIUVIOMHHMX IIPOCKTIiB 3a CTYACHTAMH [dAaHOL
CreniaJbHOCTI.

Ha3Bu ckiafoBUX YacTUH 4YM PO3AUIB 3alUCYIOTh Yy BHUIVISIAI 3aroJjOBKIB.
3aroyioBKM MOBUHHI OYTH KOPOTKUMHU 1 BIMOBIJATH TEMATHIll BUKIAJECHOTO MaTepiany.
[lepenecenHss cCiiB y 3arojioBKax He JOMycKaroTbes. Kpamky B KiHIIl 3aroJioBKiB HE
CTaBJIATh. SIKIIO 3aroJIOBOK CKJIQJAEThCS 3 IBOX 1 OUIbIIE pedYeHb, TO 1X PO3AUISIOTH
Kpamkor. Bijcradb MiX 3aroJIOBKOM 1 TEKCTOM, MiXK TEKCTOM 1 3aroJOBKOM, MiX
3aroyiopkamu 10 mm.

He no3BosisieThest 3a1MIIaTH 3ar0JI0BOK 0€3 TEeKCTY Ha MONEpeIHIi CTOPIHIII.



CxopoveHHs CJIiB — BiAMOBITHO 10 YMHHUX CTaHAAPTIB. [loOMUIKY BUTIPABIAIOTH
3aapOOBYBaHHSIM OUTMM KOPEKTOPOM 1 HAaHECEHHSM Ha TOMY K MICII BUIIPABJICHOTO
TEKCTY aJie He OJIbIIIe T’ ATH BUIIPABJICHb H JIUCTI.

Ha3Bu ckiiamoBuX YacTWH YW PO3AUIB 3alUCYIOTh Y BUTJISAI 3ar0JIOBKIB.
Bincranp MDK 3aroJIOBKOM 1 TeKCTOM 1 IHT., MIDK TEKCTOM 1 3arojaoBKOM lIHT., MIX
3aroJIOBKaMu — Taka siK 10 TEKCTY.

He o0o36onaemvcsa 3anuwamu 3a201080Kk Oe3 mexkcmy HA NONEPeoHiil
CMOPIHYL.

OCHOBHI TIOJIOKEHHSI YCTaHOBIIIOIOTH (HOPMY, PO3MIPH, PO3MIIICHHS Ta MOPSAIOK
3aMIOBHEHHSI OCHOBHUX JOKYMEHTIB B JUIUIOMHHMX MPOEKTaX 1 MOBHICTIO BiJMOBIJIAIOThH
BUMOTaM JII0YMX CTaHJAPTIB A0 KOHCTPYKTOpCchKoi nokymeHTanli €CK/I.

[Ipu HanMcaHHI TEKCTY CJIIJI JOTPUMYBATHCS HACTYITHUX ITPABIL:

a) TEKCT HEOOX1JHO BUKJIQ/IaTH B TAKOHIYHOMY TEXHIYHOMY CTHIII;

0) yMOBHI OYKBEHHI MO3Ha4€HHS (I3UYHUX BEJIMYMH 1 YMOBHI TIpadiyHi
MO3HAYEHHS KOMIIOHEHTIB TOBMHHI BIAMOBIIATH YCTAaHOBJIEHUM B craHjuaptax. [lepen
OYKBEHHUM MO3HA4YCHIM (PI3UYHOI BENTUYMHHU MMOBUHHO OYyTHU 11 MOsicCHeHH (pesucmop R,
konoencamop C);

B) YKCJIa 3 PO3MIPHICTIO CJIiJl 3aMUCyBaTH HUdppamMu, a 63 po3MipHOCTI CIOBaAMHU
(8iocmanv — 2 mm, 8iomipsamu mpu pasu);

I') TMO3HAYEHHSI OJIMHUIIL CJiJ TUCATH B PSJIOK 3 YUCIOBUM 3HAYEHHsIM Oe€3
IIEPEHECEHHSI B HACTYIHHHN PSAOK. MK OCTaHHBOIO IUGPOI0 YHcia 1 MO3HAYCHHSIM
OJIMHULIL g poouTH nponyck (100 Bm, 2 A);

1) SIKIIO HABOJWUTHCS PSI/I YMCIOBUX 3HAYCHB OJIHIET 1 TiET K (Pp13UUHOT BEITUMYHHU,
TO OAMHMINO (I3MYHOI BEIMYMHU BKa3ylOTh TUIBKM IMICJIS OCTAHHBOTO YHCIOBOIO
sHaueHHs (1,5, 1,75, 2 mm);

€) MO3HAYCHHS BEJIMYWH 3 TPAHUYHUMU BIIXHJICHHSIMH CIIiJ] 3anucyBatu Tak: /00
+ S,

€) OyKBEHHI TTO3HAYCHHS OJIMHUIb, SIKI BXOJSATh B I0OYTOK, PO3AUISIOTH KPAITKOIO

Ha cepeHiii JiHii (¢),—"; 3HaK TIJICHHS 3aMiHIOIOTh KOCOIO PUCKOIO ( / );



) TIOPSAKOBI UYHCIIBHWKW CIIJI 3amucyBatd IudpamMmd 3 BIIMIHKOBUMU
3aKIHUCHHAMU (9-1 Oenb, 4-a ninis); IPU KUTBKOX MOPSAKOBUX YHUCIIIBHUKAX BIJIMIHKOBE
3aKIHYCHHS 3alUCYIOTh MICIAS OCTaHHBOTO (3,4,5-i epaghiku); KUIBKICHI YHCIIBHUKH
3aMucyloTh 0e3 BIAMIHKOBUX 3akiHueHb (Ha 20 apkywiax); HE THIIYTh 3aKIHUCHHS B
natax (21 orcoemmust) Ta ipu pUMChbKUx uuciax (XXI cmonimms);

3) ckopouenns ciiB B Tekcti HE momyckaroThes, kpiM 3araisHONMPHWHATAX B
yKpaiHChKii MOBI 1 ycTaHoBieHUX B cTannapTi ['OCT 2.316-68, a Takok CKOpOYEHb, SKi
NPUAHATI JJIsI HAJAMUCIB Ha BUPOO1 (B TEKCTI BOHM MOBHMHHI OYyTH BHJIUJICHI BEJIUKUM
mpudrom: ON, OFF), a skio Hagnuc ckiaaaerbes 3 nudp abo 3HAKIB, TO B JAMKax.
JlankamMu TakoX BUIUISIOTh HAMMEHYBAHHS KOMaH/, PEXUMIB, CUTHAIB (—3anyck’);

I/I) A03BOJIACTHCSA BUKOHYBATH 3aIIMCHU MAaTCMATHYHUX BHpaSiB 3a (bOpMOIOI

ﬁzABC/DE,KBT (1)
DE

3HaK MHOKEHHS —’ 3aMI1HIOBATH 31POYKOI0 —+;
Jz =zxx1/2 =2z%x 0,5;

273 —Dwx_3:

A=Al =A();
+20°C = +- 20°C = +- 20 L[EJI;
200 = 200 (+20; -30);

1) HE I03BOJISETHCS:

- momyckaTtu npodeciitHux abo MICIIEBUX CIIiB 1 BUPa3iB (TEXHIIU3MIB);

- MICJISI Ha3BU MICAISl MHUCATH CIOBO -HMicayv”’ (HE —6 mpasHi micsaui”, a —6
mpasui’);

- BUKOPDUCTOBYBATH BHUPA3U: —#b020 POKY’, —MUHYI020 pOKY’, CHiJ THUCATH

KOHKPETHY Haty -6 uepeni 2001 poky”;



- BUKOPHCTOBYBaTH TIO3HAUYEHHSA OJUHHUIL (I3UUHUX BeaMuuH 0e3 mudp,
HEOOX1IHO TIMCATH TOBHICTIO: —*ilbKa Kinoepamie” (3a BUKIIOYEHHSM O(OpMIICHHS
Ta0IuUIb 1 PopMyn);

- 3'€IHYBaTH TEKCT 3 YMOBHUM IMO3HAYCHHSIM (DI3UYHUX BEIMYMH 34 JOTIOMOTOIO
MaTEMaTUYHUX 3HAKIB (HE —tH8UOKicmb = 5 km/200”, a “weuoxicme OOpIiGHIOE 5
KM/200”, HE —#emnepamypa oopisHioe - 5° C”°, a —-memnepamypa oopigrioe minyc 5 C
7);

- BUKOPHCTOBYBAaTH MaTeMaTW4HI 3HaKU <,>, 0, Ne, %, sin, cos, tg, log Ta iH. be3s
1udpoBux a60 OYKBEHHUX MO3HAUYCHb. B TEKCTI CIIiJl MUCaTH CIOBAMU —HYIb~, —HoMep,
—#o2apum’” 1 T.1.;

- BHUKOpUCTOBYBatu 1HAekcu ctanaaptie (HCTY, CTII) 6e3 peecTtpauiiiHOrO
HOMepa.

Koxny dopmyny 3amucyroTh 3 HOBOTO psiiKa, CHMETPUYHO O TEKCTy. Mix
(GhopMyII010 1 TEKCTOM MPOITYCKAIOTh OJIUH PSAAOK ab0 1HTEpBal

Onuuumi GI3WYHUX BEJIWYWH, iX Ha3Ba Ta MO3HAYEHHS TMOBWHHI OyTH IMOJaHI B
cuctemi CU 1 BiagmoBigatu 'OCT 8.417-81 (CT COB 1052-78).

YMOBHI OyKBeHHI TMO3Ha4YeHHs (CUMBOJM) B (GOpMysl TOBHHHI IiJIMIOBIATH
YCTaHOBJIEHNM y MikaepxkaBHoMy ctanmapTi TOCT 1494-77. Ix mosicHeHHs HAaBOJATH B
TEeKCTI abo 3pa3y x mix Qopmynoro. s mporo micias (GOpMyau CTaBIATh KOMY 1
3aMHUCYIOTh MOSCHEHHS 0 KOKHOTO CUMBOJIY 3 HOBOTO psiiKa B TiMl MOCIIZOBHOCTI, B
AKIi BOHM HaBeAeHl y (GopMysi, pO3AUISIOUM Kpankorw 3 Komor. [lepmmii psgox
MMOBUHEH MOYMHATHCS 3 ab3a1ry 3 clioBa —Ae” 1 6€3 OyAb-SKOro 3HaKa Micisi HbOTO.

Bci dopmynu HymepyroTh HACKpi3HO apaOChKMMHU YHCIaMH B MeEXaX BChOTO
JOKyMeHTa abo B Mexax po3aiuty. HoMmep BKka3ylioTh B KpyINIUX Jy>KKax 3 MpaBoi
CTOPOHH, B KIHII psKa, Ha PiBHI 3aKiHYeHHS (GopMynu. J[03BOJISETbCS HyMEPYBaTH
dhopMysIi 32 HOMEPOM PO3JLTY 1 TOPSIAKOBOIO HOMEpa (popMysu B pO3Aiii, PO3IUICHUX
KPAaIKo¥o.

[Tpuxnan:

Taxum YUHOM, MOMEHM MeEPNs 6 KEPHOBUX onopax



M, =-x G"’, Hke (2)
abo
M, =-x G"’, Hke (2.1)
Oe K — Koe@iyieHm nponopyitiHocmi,
G — 8aza pyxomoi yacmunu 6UMIpIOBATbHO20 MEXAHIZMY, K2

OnuHUII0 BUMIPY, TP HEOOX1THOCTI, 3aKJIFOYAI0Th B KBaAPATHI TYKKH
U
=2 4] (3)

qI/ICHOBy HiIICTaHOBKy 1 PO3pPaXyYHOK BUKOHYIOTH 3 HOBOT'O PAAKA,- HC HYMCPYIOYUH.

OnuHUII0 BUMIPY 3aKIII0OYA0Th B KPYTJil AyKku. Hanpuknan,

[=22 =221
100

Po3mipHICTh OJIHOTO ¥ TOTO X MapaMeTpa B MeXaxX JIOKyYMEHTa MOBUHHA OyTH
OJIHaKOBOIO.

Sxmo ¢opmyna Benumka, TO 1i MOXHA TEPEHOCHUTH B HACTYIHI PSAKH.
[lepenecenHss BUKOHYIOTh TIIBKM MaTeMAaTHUYHUMH 3HAKaMH, MOBTOPIOIOYM 3HAK HA
MOYATKy HAaCTyHOTO psjika. [Ipyu 1boMy 3HaK MHOKEHHSI —”’ 3aMIHIOIOTh 3HAKOM —X .

dopmyna € 4JIEHOM pPEuYeHHs, TOMYy JO Hel 3aCTOCOBYIOTh Takl  IpaBuiia
rpaMaTvKy, K 1 A0 IHIIMX YIEHIB pedeHHA. SKkimo ¢opmyna 3HaXOAUTHCS B KIHII
pEUYeHHs, TO MICJIA Hel CTaBIATh Kpanky. PopMyiu, sIKi CIIIYIOTh OJHA 3a IPYroko 1 He
PO3/ILJIEHI TEKCTOM, PO3AUISIOTH KOMOIO.

[Tocunanns Ha GOPMYJI B TEKCTI IaIOTh B KPYIIMX JykKKaX 3a (OPMOIO:

— 6 popmyni (2) (2,1)”; —. 6 popmynax (35, ..., 9)”.



Ha3Ba Ta mno3HaueHHs NOPHUCTPOIO, (DYHKIIOHANBHUX €JIEMEHTIB Ta MO3UIIIMH,
HaBEJICHUX B TEKCTI JIOKYMEHTY Ta Ha CXemaxX, UIIOCTpallisax, IOBHUHHI  OyTu
OJIHAKOBUMH.

TexcT ToKyMeHTY MOBHHEH OYTH YITKHUM 1 KOPOTKHM.

B nmokymeHTax MOBHMHHI BHKOPHUCTOBYBATHCS CIElIaJIbHI HAyKOBO-TEXHIYHI
TEpPMiHH, BU3HAUYCHHS 1 MO3HAYCHHSI, a IPH BIICYTHOCTI iX — 3arajJbHOBKHMBaHI HAyKOBO-
TEXHIYHI TEpPMiHM, TO3HAYEHHS Ta BU3HAYEHHs, BCTAHOBJICHI BIJNOBIIHUMU
CTaHJapTaMH, ab0  3araJIbHONMPUMHATAMHU B HAyKOBO-TEXHIUHIM JiTepaTypi. Ko
MPUBOIATECS crnerudivHi Mo3HadeHHs, To B KiHII [I3 cimig po3MiCTUTH TEpertiK
MPUIHATUX TEPMIHIB 3 PO3’ICHEHHSIM, OPOPMIICHUH SIK JTOATOK.

Po3mndpoBKy CUMBONIB Ta YUCIOBHX KOE(QILIEHTIB, N0 BXOAATH B (HhOpPMYJH,
CHiJ pO3MINLyBaTH OE3MOCEPEIHBO 1] HUMHU.

@opMyaHN pO3TAILIOBYIOTHCS MOCEPEIUHI CTPOKH 3 HOMEPOM B KPYIJIIUX IYXKKax
cIpaBa, B KiHIIl psJKa, Ha PiBHI 3akiHYeHHs Gopmynu. Homep dhopmynu cknanaroThes 3
HOMEPY P03y Ta HOMEpY (POpMyIIH B pO3/LIIi, po3’€JHAHUX Kparnkoro. B kiHIll HOMepa
dbopmynu He cTaBuThCs Kparnka. Dopmyna npuB’ga3yeTbes 10 TEKCTY. 3aralbHUN BUTIIS
dbopMysIM Ma€ OJWHHUII PO3MIPHOCTI BUXIAHOI BEIMYMHU Ta TMOSICHEHHS YMOBHHUX
OYKBEHHWX TIO3HA4Y€Hb (CHUMBOJIIB), $KI MAalOTh BIJANOBIIATH YCTAHOBICHUM Y
MixepxaBHoMy ctaaaapti TOCT 1494-77. Ix nosicHeHHs HABOAATH B TEKCTi 260 3pasy
K g popmyioro. st uporo micns GopMysid CTaBIsATh KOMY 1 3alMCYIOTh MOSICHEHHS
70 KOXXKHOTO CHMBOJY 3 HOBOTO Psi/IKa B Tid MOCHIZIOBHOCTI, B sIKiii BOHM HaBEJEHI y
dhopmyIi, pO3AUISIIOUN  Kpankolo 3 KOMO. [lepmuii psjiok MOBUHEH MOYWMHATUCS 3
ab63airy 13 cioBa —#e” 0e3 Oy/1b-IKOT0 3HaKa IMiCJis HbOTO.

Axmo hopmyna Benuka, TO ii MOKHA MEPEHOCUTH B HACTYMHI psiaku. [lepenecenns

BHKOHYIOTbH TIABKHM MaTeMaTHYHHUMH 3HaKaMM, TIIOBTOPIOIOYM 3HAK Ha II0YaTKy

HACTYIMHOTO psnka. [lpu npoMy 3HaK MHOKEHHS —° 3aM1HIOIOTh 3HAKOM —% .

dopmyna € UYIEHOM pEuYeHHS, TOMY JO0 Hel 3acCTOCOBYIOTh Takl X IpaBHJIa

rpaMaTvKy, SK 1 J0 IHIIMX YIEHIB peueHHA. SKkimo ¢opmyna 3HaXOAUTHCS B KIHII



pPEYEHHs, TO MICJA HEl CTaBIATh Kpanky. Popmynu, [Ki CIiAyIOTh OJHA 33 APYrolo 1 HE
PO3/IIJIEHI TEKCTOM, PO3IUISIOTH KOMOIO.

3aBepiiye GopMyIty — MiJACTAHOBKA BETUYHH.

Hanpuxaan, 1-a popmyna y 5-my po3aini (mpuB’si3ka 10 TEKCTY)

Busznagaemo omip mpoBoay o6MoTkH 3a hopmyrioro (1.5)

R- £l Om (1.5)

me: p—maromuii omip Mimi, p = 0,49 (MM® OM)/M;
¢ — TOBXKMHA OJHOTO BUTKA, M;
S — mIoIa MONEPEYHOro Mepepizy APOTY BUTKA, MM
N — KUIBKICTh BUTKIB B HAMOTIII.

R _ 0,49-0,05-10
0,25

=0,98 OM.

dopMynH B JOKYMEHTI HyMEPYIOTh apaOCbKUMU U(PpaMHu HACKPI3ZHO B IYXKKax,
Hanpukiana, (9) (nes’sita ¢popmyna 113 npoekty) abo (2,9) (ner’ara popmyrna apyroro
PO3ILITY)

[mrocTpaii (Tabnuiil, KpECIeHHs, CXeMH, Tpadiki) pO3TaIOBYIOTh B TEKCTI MICIIS
MepIIOTO 3rajlyBaHHs NMpo HUX. LirocTpallli noBUHHI OyTH BUKOHAHI 3T1IHO 3 BUMOTaMHU
cranaaptie ECKJI.

Hiarpamu, HoMorpamu Ta rpadikd ohOpMIIOIOTECS 3TIHO pekoMeHaiism P50-

77-83 -€CKJ1”, IMEHYIOTbCSI pUCYHKAMH 3 HOMEPOM apaOCBKUMH HUPpaMu y Mexkax
po3aity. BUKOHYIOTECS B MPAMOKYTHIM a00 TMOJISIpHIA CHCTeM1 KOOpauHAT. MOXIHBO
BUKOHAHHS JiiarpaM B IPOCTOPOBIii cUCTEM1 KOOPAMHAT B aKCOMETPUYHIM MPOEKIIi.
Hanpukaan, 2-it pucyHoK y 3-My po3/iii (pyB’A3Ka 10 TEKCTY):
Kopucryrouncs 10BiKOBUM rpadikoM 6 = f ( a), 3HAXOAMMO JPYTY MOCTIHHY

gyacy BojioHarpiBaua (puc. 3.2).
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Puc. 3.2 losinkosuii rpadix 6 = f (a)

LirocTpaitii (pUCYHKH) MOXYTh OyTH PO3TAIlIOBaHI B TEKCT1 3 BKa3yBaHHIM HOMeEpa

pUCyHKa apa0cbkuMu Iudpamu y Mexax po3aiuny ado y noaatky. Ha3zpa Ta mo3HaueHHs
MPUCTPOI0, (YHKIIIOHATBLHUX €JIEMEHTIB Ta MO3UIlIH, HAaBEJACHUX B TEKCTI JOKYMEHTY Ta
Ha UIFOCTpallisX, MOBHHHI ~ OyTH OJHAKOBUMHM. limrocTpaliii TOBHHHI BIAMOBIAATH

BuMoramu ctangaptis €CKJI.

Hanpukian, 6-if pucyHok 2-ro po3ainy (puB’si3Ka A0 TEKCTY):
JlocmimKkeHHsT Ha CTIMKICTh CHCTEMHU aBTOMAaTUYHOTO PETYJIOBAaHHS IIBUIKOCTI
o0epTaHHS EJIEKTPUYHOTO JIBUTYHA 3a JIOTIOMOTOI0 YacTOTHOTO Kputepito HaiikBicrta,

€JIEKTPUYHA MIPUHLIMIIOBA CXEMa SIKOT0 IIPUBEJICHA HA PUCYHKY 2.6.
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Puc. 2.6 EnexkTpuyHa NpUHIMIIOBA CXEMA KUBJIEHHS €JIEKTPOJBUTYHA i

peryIoBaHHs MBUAKOCTI o0epTanHs M — naBuryH; [ — reneparop;



®dotorpadii po3mipoM MeHIIe A4 Cii HakJICOBaTH Ha CTaHIAPTHI apKylii
oi1oro nanepy gopmaty A4 Ta HyMepyBaTH SIK PUCYHKH.

Tabnuii Ta UTrOCTpaIii T03BOJIIETHCA IPYKyBaTH Ha apKymiax Gopmarty A3 (297 x
410 mm). Tabaumi 6yayrots 3rigHo 3 'OCT 2.105-79 (CT CEB 2667-80).

Tabmumi Oymyrots 3rigHo 3 TOCT 2.105-79 (CT CEB 2667-80). Po3mipu Tabmuiis
0oOMparOThCs JOBUIBHO TIPU BHUCOTI psnka He MeHime 8 wmMm. CiaoBo —Fabmuus”
PO3TAIIOBYETHCS HAJI JIIBUM BEPXHIM KyTOM TaOJMII 3 HOMEPOM apabChbKUMH ITudpaMu y
MeXax po3JLTy Ta Ha3BOIO TaOIUIL.

Po3mipu Tabauie oOuparoThecs AOBLIRHO. Bucora psjaka TaOauIll HE MMOBUHHA
OyTu MeHIIOI0 HiK 8 MM. Ci10BO —Fa0uuis’” po3TallIOBYETHCS HAJ JIIBUM BEPXHIM KYyTOM
TaOJuUIll 3 BKa3yBaHHSIM HOMepa Talnulll apaOChbKUMM IudpaMu Ta MOpyY HJe Ha3Ba
tabnuii. TaGauIo po3MIIIYIOTh CUMETPUYHO /10 TEKCTY IICJISI MEPUIOT0 MOCHJIAHHS Ha
JaH1i cTOpiHII a00 Ha HACTYIHIM, SKIIO HA JaHI BOHA HE YMILIYETHCS 1 TAKUM YHMHOM,
o6 3py4yHo Oyno ii po3misigaTd 6e3 moBOpoTy, abo 3 moBopoToM Ha KyT 90° 3a
TOJIMHHUKOBOIO CTPLIKOIO.

Ha Bci Tabnuii maroTh OyTH MocuiiaHHs 3a GOpMOI0: —Hasedero 6 maobauyi 37, —
... 8 mabauysx 3 — 57 abo B AyKKax 1mo TekcTy (maobauys 3). llocunanus Ha paHiiie
HaBeJcHy TaOJIMIIO JAar0Th 3 CIOBOM Ousucet (Ous. mabauyio 2) 3a XOAOM YW B KIHII
pEUYCHHS.

Tabnuiro po3auisaioTh Ha Tpadu (KOJOHKHM) 1 pAakd. B BepxHIM yacTuHi
PO3MIIIYIOTh IIIANKy TaOJMIl, B sKi BKa3yloTh HaliMeHyBaHHs Tpad. JliaronambHe
JUJEHHSA IIanKd TaOduil HE JOMYCKA€ThCS. Jliy rpady (OOKOBHK) 4YacTo
BUKOPHCTOBYIOTh JIJISI TIOPSAIKOBOTO HOMEPY CIIOKHMBAYiB (IETaJIei) 3TiTHO KPECICHHIO
rpadiuHOi YaCTUHU TPOEKTY. J[OMyCKaeThCs HE PO3MUIATH PSIAKHA TOPU3OHTATHLHUMU
niHiAMH. MiHIManabHa BiJICTaHb MIX OCHOBaMHU psAAKIB - 8§ MM. Po3mipu Tabiuii

BU3HAYAIOTHCA 00'eMOM MaTtepiaiy.
I'pagy “Ne n/n” B Tabiumo HE BKJIWYaKOTh. [Ipy HEOOXiIHOCTI HyMeparlii,

HOMEpPA BKa3ylOTh B OOKOBHKY TaOJUIll TIEpe]l HAWMEHYBaHHSM PsIKA.



HaiimenyBannas Tpad MOXKe CKIQAaTHCS 3 3aroJiOBKiB 1 IMiJ3arOJIOBKIB, SIKI
3aMHUCYIOTh B OAHUHI, CAMETPUYHO 10 TEKCTy rpadu MaquMu OyKBamH, MOYMHAIOYU 3
BEJIMKOiI. SIKIIO MiJI3aroJ0BOK CKJIAJa€ OJHE PEUEHHS 3 3arojloBKOM, TO B ILOMY
BUIAJKy MOr0 MOYMHAIOTH 3 Majoi OykBU. B KiHII 3arojioBkiB 1 MiJ3arojoBkiB rpad
TaOJUIll KpanKy HE CTaBJsATh. Jl03BOJISETHCS 3arojIOBKU 1 MiA3arosioBku rpad Tadiwmin
BUKOHYBAaTH Y€pe3 OJUH 1HTEepBaJ.

k110 Bcl mapaMeTpy BEJIMYMH, SIKI HaBEJICHI B TaOJIUIll, MalOTh OJHY ¥ Ty caMy
OJIMHULIIO (13UYHOI BETUYMHU, TO HAJ| TaOJIUIICIO PO3MIIIYIOTh 11 CKOPOUYEHE TO3HAYCHHS
(mm). Skiro >k mapaMeTpu MaroTh Pi3HI OAMHULI (I3MYHUX BEIMYWH, TO MO3HAYEHHS
OJIMHUIIb 3aMHUCYIOTh B 3aroyioBkax rpad micis komu (Josorcuna, um).

TekcT 3arojoBKIB 1 MIA3aroJIoBKiB rpad Moke OyTH 3amMiHEHUH OyKBEHHMH
MO3HAYEHHSIMH, SKIIO TIIbKA BOHHU MOSICHEHI B MOMEPEIHBOMY TEKCTI UM HA LIFOCTPALIIX
( D - oiamemp, H - eucoma i m.0.). OgHakoBl OYyKBEHI MO3HAYEHHS TPYNYIOTh
MOCJIIIOBHO B OPAJIKY POCTY 1X 1HAEKCIB, Hanpukiaza: (L, L, ...).

HalimenyBaHHs psiKIB 3alMCYIOTh B OOKOBHKY TaOJIMII y BUIJISI/II 3ar0JIOBKIB B
Ha3UBHOMY BIJIMIHKY OJHHHH, MaJIMMH OyKBamu, NMOYMHAIOYM 3 BEIUKOI 1 3 OJHIEL
no3uuii. B KiHII 3arojoBKIB Kpamnky He CTaBisATh. [lo3HadeHHS OAMHHIL (PI3UUHUX
BEJIMYMH BKA3yIOTh B 3ar0JIOBKaX ITiCJISI KOMH.

JIisi onucy BHM3HAYEHOrO 1HTEpBaly 3HAYEHb B HallMEHYBaHHSX Tpad 1 psAaKiB
TaOJUIlI MOXKHA BUKOPHUCTOBYBATH CJIOBA: —Hinvuie”, —-MeHwe , —He Oinvwe”, —#He
menwe”, —6medcax”. 111 cioBa po3MIITyrOTh TICS OJUHUII (PI3UIHOT BETMYNHU:

(Hanpyea, B, He binvuie),

a TaK0>X BUKOPHUCTOBYIOTh CIIOBa —6i0”, —6inbuie”, 60’

(Bio 10 00 15, 6invwe 15, 0o 20)

JlaHi, 1110 HAaBOASATHCS B TAOJIMII, MOXKYTb OyTH CIIOBECHUMHM 1 YHCJIOBUMHU.

CrnoBa 3anmucyroTh B rpadax 3 ofHiel mo3uii. SAkio psaakyu Tabauil He po3aiaeH]
JHISIMH, TO TEKCT, SIKUM TMOBTOPIOETHCA 1 CKIATAETHCS 3 OJHOTO CJIOBA JIO3BOJISETHCS
3aMIHIOBATH JankaM® (,,). SIKIIO TEKCT CKIIAMA€ThCS 3 OJHOIO 1 OLIbINE CJIiB, TO MPH
MepIIOMYy TOBTOPEHHI HOTO 3aMiHIOIOTh CIOBaAMU —#akooxc”, a nami nankamu. [lpum

PO3/iSIeHH] TabJIMIl TOPU3OHTAILHUMHU JIIHISIMH - HISIKOT 3aMiHU HE BUKOHYIOTb.



Yucna 3amucyloTh mnocepeauHi rpadu Tak, mo0 iX OJHAKOBI pO3psAIU IO BCId
rpadi OyiuM TOYHO OJMH MiJ OJHHMM, 332 BUKIIOUEHHSM BHUNIAAKYy, KOJU BKa3ylOTh
iHTepBa. [HTEpBa BKa3ylOTh BiJl MEHIIIOTO YHUCIIA IO OUIBIIOTO 3 TUPE MK HUMH:

12-35

122 - 450

JIpo0OoBi uncia HABOATH y BT IECITKOBUX APOO0IB, 3 OJTHAKOBOIO KUTBKICTIO
3HAKIB MICJIS KOMH B OJIHIM rpadi. Po3mipu B groiimMax MO»KHA 3alKMCyBaTH Y BUTJISIL:
172", 1/4", 1/8".

CraBUTH Nanku 3aMicTh MU, Y1 MaTEMAaTUIHUX CUMBOJIB, SIKI TIOBTO-PIOIOTHCS
He MokHa. SKmo 1mudpoBi YM 1HIIN JaHI B TAaOJWIl HE HABOJATHCS, TO CTaBUTHCS
MPOYEPK.

Tabmuui, SK 1 PUCYHKM Ta (OpMYJIUM HYMEPYIOTh B MOSICHIOBAJIBbHIN 3amucIi
MPOEKTY HACKPI3HO a00 B MeXax pO3[UTy Ta IO3HAYaIOTh 3JBa HaJ TAOJHUICIO 3a
dbopmoto: —Fabauys 4 abo 2,4 — Hatimenysanns mabauyi”. Kparnky B KiHI[I HE CTaBJISATh.
Sxmo HaliMeHyBaHHA TaONMIll JOBre, TO TMPOJOBXKYIOTh Yy HACTYIIHOMY PSIKY
MOYMHAIOYM BiJl clioBa —Fabauys”. Homep Tabmuill cKiIamaeTbecs 3 HOMEpa pO3IUTY 1
MOPSAKOBOrO HOMepa Tabiauill B PO3AUI, PO3AUICHUX Kpankow. Jlo3BossieThes
HYMEpPYBaTH B MEKaxX BChOTO JOKYMEHTA.

Tabnuusg Moxke OyTH BEIMKOIO SIK B TOPU30HTAIBHOMY TAaK 1 B BEPTUKAIbHOMY
HaIpsiMKax, a0o0 IHIIMMHU CJIOBAMU MOKE€ MATH BEJIMKY KUIBKICTh rpad 1 psakiB. B Takux
BHMAJKaX TaOJIUII0 PO3AUISIOTh HA YaCTUHU 1 TEPEHOCATh Ha 1HIN CTOpPiHKH, abo
PO3MILIYIOTh OJIHY YaCTHUHY i IHIIOK YU TOPSA/I.

Sxio yactTuHM TaOIUIN PO3MIILYIOTh TOPSJI, TO B KOXKHIA YaCTHUHI MOBTOPIOIOTH
IANKy TaOJuIIll, a MPU PO3MIILICHH] OJIHIET YaCTHUHU 1] 1HIIIOIO - TOBTOPIOIOTH OOKOBUK.

Skmo B KIHII CTOPIHKM TaONMuUIs TMEepepUBAEThCA 1 1i MPOJOBXKEHHA Oyae Ha
HACTYMHIN CTOpIHII, B TEPII YacTUHI TAOIUI[l HWKHIO TOPU3OHTAJBHY JIHIIO, IO
00MexXye TaOIUII0, He POBOIATD.

[Ipu mnepeHeceHHi dYacTWH TaOJMUIIl Ha 1HIN CTOPIHKH, TOBTOPIOIOTH a0o0

MPOJIOBXKYIOTh HaiiMeHyBaHHS rpad. JlomyckaeThcss BUKOHYBAaTH HyMepailiio rpad Ha



MOYaTKy TaONMIll 1 TpH TEePEeHECEHHI YacTUH TaOJNMIll Ha HACTYIHI CTOPIHKHU
MOBTOPIOBATH TIJILKK HyMepailito rpad.

VY BciX BUMNajkax HailMeHyBaHHs (Tpu HOTO HASBHOCTI) TAOMUIl PO3MINIYIOThH
TITBKM HAJM TIEPIIO0 YacTHHOIO, a HajA IHIIMMH YacTHHAMH 3JliBa THIIYTh
—Hpoooedicenns mabauyi 4 0€3 Kpanku B KiHIIi.

Tabmui cimig HyMepyBaTu apabChKUMH IU(PpamMu MOPSIKOBOK HyMEpalll€r 3a
BUHITKOM TaOJWIlb, 0 HABOIATHCS B JojaTkax. Homep Tabmwimb MOSCHIOBAILHOT
3aMUCKU-HACKPI3HUI ab0 B Mexax po3aury. KoxkHa Tabiuiis MOBUHHA MAaTH HA3BY, SIKY
MUITYTh MAJTUMHU JIITepaMu (KpiM TEpIoi BEIUKOI) 1 BMIITYIOTH HaJl TAOIHIICIO.

Akio 3arojioBOK TaOnMIll 3aliMae KuUIbKa pPSIIKIB, TO TIEPEHOCH CIIIB HE
JomycKkaroThesa. Kpanky HampukiHIll 3arojloBKa HE CTaBJsATh. 3arojioBOK HE
1JIKPECITIOIOTh.

[HI11 BUMOTHM 10 BUKOHAHHS TaOJWIb — BIAMOBIAHO O YMHHUX CTaHJApTIB Ha
TEXHIYHY JOKYMEHTALO.

[lepenecenHss TaOMMI HAa HACTYNMHHUM apKyll CYNPOBOKYETHCS CIOBAMU

—Hpoaosxenuns tao. ...”

Hanpukian:
Taomung (Homep) — (Ha3Ba TA0IUIN)
B}aFOHOBKI/I
rpad
[onoBka HiZ}SaFOHOBKI/I
' rpad
Psnxu
(ropu3oHTaJIbHI
PAIKH)
boxoBuk
(rpada ms ['pacdm (cToBITUMKH)
3aroJIOBKIB

PAIIKIB)



Hanpuxnag, 1-a rabnuus y 2-my po3auti (MpuB’sizKa 10 TEKCTY):
Pe3enbraTé CHHTE3y aBTOMAaTH30BAaHOI CHCTEMH PpETyNIIOBaHHA TeMIepaTypu

3BOIMMO B Ta0uIo 2.1

Tabnuusg 2.1- Pesynsratu cuntesy ACP temneparypu

Iapamerpu IIpounec peryjiroBaHHs
HBJIArOZKCHHH KommBanbnuii | KonuBaabuuii | MOHOTOHHO-
peryasTopaTa | ApepioguuHuii A, =0,2A, A, =0,45A, cximuacTui
koedimientu X,
Y
X 6 3 4 3
Y 6 3 2
Kp=1 | loctiiina 12 3.1 2,8 4,2
Kp=2 IHTETpYB. 18 4,5 4 6
Kp=3| Tp 21 53 4,7 7

Hanpukian, 3-1 Tabnuus y 2-My po3auil (IpHUB’°si3Ka 10 TEKCTY):
3HaueHHS KOE(DIIIEHTIB BUKOPUCTaHHS, IONUTY Ta  MOTY>KHOCTI arperariB

MpeCTaBIICHO B TaOuII 2.3.

Tabnuusg 2.3 -3Ha4ueHHs KOe(ill€HTIB BAKOPUCTAHHS, MIOMUTY Ta MOTY>KHOCTI

Koedinientn
Ha3Ba MexaHi3MiB Ta anapariB BUKODPMCTAHHS | MOMUTY | MOTYKHOCTI
Kz Kn cos @
1 2 3 4
METaJo piXKy4i BepcTaTu 0,12-0,14 0,16 0,5
- IEPEHOCHUH €JIEKTPOIHCTPYMEHT 0,06 0,1 0,65
[Tponomxenns tadm. 2.3
1 2 3 4
- KpaHH, Tenbhepu 0,1 0,2 0,5
- 3BapIOBaJIbHI TPaHCHOPMATOPU 0,25 0,35 0,35
- 3BapIOBAJIbHI MAIIMHU CTUKOBAHI 1 TOUYCYHI1 0,2-0,25 0,6 0,6




Hiarpamu Ta rpadikd oQopMITIOIOTBCS 3TiIHO 3 pekoMeHaarisimu P50-77-83
—ECK/[”. BuKOpHUCTOBYIOTh B MPSIMOKYTHIH a00 TOJSIPHINA CHCTEMI KOOpJUHAT.
Mo>MBO BHMKOHAHHS JiarpaM B MPOCTOPOBIM CHUCTEMi KOOpAWHAT B aKCOMETPUYHIN
npoekiii. ImocTparii (puCyHKH), K TabauIl 1 rpadgiku MOXYTh OYyTH pO3TAIllOBaHI B
TEKCT1 4¥ B KiHIIl Horo, abo y aomatky. [mocTpartii 103BOISI€THCS BUKOHYBATH TYIIIITIO,
IPOCTUM OJIIBLIEM, rpadiyHUMU peaakTopaMu. Po3minrytoTs imoctparii B Teketi [13 abo
B JI0JIaTKax. B TEKCT1 LIIOCTpaIliio pO3MIIIYIOTh CHUMETPUYHO JO TEKCTY MICIS MEPIIOro
MOCHUJIaHHS Ha Hel a00 Ha HACTYIHINM CTOPIHII, SKIIO Ha JaHii BOHA HE YMIIIY€eThCs 0e€3
MOBOPOTY.

Ha Bci umoctpanii B Tekcti [13 matore Oyt nocunanus. [locuianHsS BUKOHYIOTh
3a (popMor0: —noxazaro Ha pucynky 3~ abo B Iy)KKax 3a TEKCTOM (pucyHox 3), Ha
YaCTUHY UIIOCTpALil: —= nokasawi Ha pucunky 36”. IlocunanHs Ha padilie HaBeJeHI
UTIOCTpAllil Aat0Th 31 CKOPOYEHUM CIIOBOM 0ugucy (0us. pucyHox 1).

Mix 1TFOCTpAIli€lo 1 TEKCTOM MPOITYCKAITh OJIUH PSAAOK (3 1HT.).

Bcei iimoctpanii B [13 Ha3uBaTh PUCYHKAMM 1 TTO3HAYAIOTH MiJ UTIOCTPAIIIEIO
CUMETPUYHO 10 Hei 3a Takow ¢opmorw: —Pucynok 3 — Hatimenysanus pucynka’,
—Manrwonok 3 — Haiimenysanus mantonka” abo —-Puc 3 — Havimenysanus pucynka”, —Man

3 — Haiimenysannss mamonxa Kpanky B KIHII HE CTaBJIsSITh, 3HAK IEPEHOCY HE

BUKOPUCTOBYIOTh. SIKIIO HallMEHYBaHHsS PHUCYHKa JOBr€, TO MOro NPOJOBKYIOTH Y
HACTYITHOMY PSIIKY TOUYMHAIOYH BiJl HAMEHYBAaHHS.

JUis TOSCHEHHS BHKJIAJEHOTO TEKCTY PEKOMEHAYEThCS MWOro 1IOCTPYBaTH
rpadikaMu, KpecleHHIMH, (parMEHTaMH CXEM Ta 1H., IKI MOKHAa BUKOHYBaTH YOPHOIO
TYIIIIIO, POCTUM OJIIBIIEM CEPEIHBOI TBEPIOCTI Ta KOMIT IOTEPHOIO TpadiKoro.

Hywmepytoth imrocTpaiiii HacKpi3HO B Mexax mpoekTy I[I3 Bkaszyrouu mopyu ii
Ha3By 200 B MeXax po3auly.

[TosicHIOrOY1 1aHi pO3MIIITYIOTH T UTFOCTPAITIEI0 HAJ 11 TO3HAYCHHSIM.

VY Bumaaky, KOJM UIIOCTpallisi CKIAAA€ThCsl 3 YACTHH, IX MO3HAYAIOTh MajuMHU

OykBaMU YKpaiHChKOTO andaBiTy 3 AYXKKOW (@), 6)) mia BiAMOBITHOK YacTWHOIO. B



TaKOMy BHWIIQJIKy TICJIg HalMEHYBaHHsS UIIOCTpallii CTaBIATh ABOKPAINKY 1 MJalOTh
HallMEHYBaHHS KOKHO1 YaCTHHH 32 ()OPMOIO:

a — HAULMEeHYBAHHS NePULol Yacmunu, 6 — HAUMeHYB8AHHS OPY20i YACMUHU

a00 3a X070M HallMEHYBaHHS 1IIOCTpallii, 6epyun OYKBH B IyKKH:

Pucynok 3 - Cmpyxmypha cxema (a) i yacosi diacpamu (6) pobomu pazomempa

S0 YacTWHU UTIOCTpallii He BMINTY€EThCS HAa OJHINA CTOPIHII, TO IX MEPEHOCSITH
Ha HACTYIMHI CTOPIHKU. B 1IbOMy BUNAJKY, i MOYATKOM 1JIIOCTpAIlil BKa3yrOTh MOBHE ii
MO3HAYCHHS, a MiJa i1 MPOJOBKEHHAMH TMO3HA4YaloTh —PucyHox 3 (npooosoicenhs).
[TosicHrOI0Y1 1aH1 PO3MINIYIOTH M1/l KOXKHOI YACTHHOIO 1TIOCTPALIii.

SIKIIO B TEKCT1 € MOCHJIAHHS Ha CKJIaJ0BlI YaCTUHU 300pa)K€HOro 3acody, TO Ha
BIIMOBIHIN LTFOCTpAIlii BKa3YIOTh X MOPSIIKOBI HOMEPU B MEXaX LITIOCTpaIlii.

Axkmo imrocTpaiis € gparMeHTOM MOBHOI PO3pOOJICHOI CXEMHU, TO ISl BCIX
KOMITOHEHTIB BKa3yIOTh T1 TO3WIIIMHI MMO3HAYEHHS, $IKI BKa3aH1 HA CXEMI.

Sxmo uTrocTpaliIMH SBIAIOTECSA (GoTOrpadii, TO OCTaHHI MOBUHHI OYTH HaKJICEH]
Ha CTaHJApTHI apKyIli OUTOTo mamnepy 1 mo3Ha4yeH1 K pUCYHKHU.

I'padpiuni moxymentu JII, cxemMu, cxemMu aJiropuTMiB Ta MPOTpaM, KPECICHHS
neraned, radapuTHI Ta CKIaJalibHI KPECJEHHs, a TaKoX IUIaKaTH BHUKOHYIOTHCS 3
ypaxyBanHsam Bumor ECKJI, nep>xaBHux cranmgaptis, crannaptie ECK/I.

o BucHoBkH 0QOpMITIOIOTH, SKIIO W MyHKT Ma€ MICIe 3a 3aBIaHHSAM
HNI1,- 13 3aronoBkom —-BUCHOBKHW’ 3 HOBOi NPOHYMEPOBAHOI CTOPIHKM, TOYUHAIOYH 3
a03arry.

B TekcTi aHami3yroThCS OCHOBHI MiICYMKH pOOOTH HaJl MPOEKTOM, JAlOTh OLIIHKY
OJIep’)KaHUM pe3yjbTaTaM, BHU3HAYAIOTh TEPCIEKTUBU I1X TMOKpaimleHHs. BkasyoTb
3HAYCHHS BUKOHAHOI pOOOTH ISl BAPOOHUIITBA 1 IEPCIIEKTUBH peaizallii MpoeKTy.

o Cnucok miteparypu odopmioioTh 13 3arojioBkoM —€TTHCOK
BUKOPHUCTAHOI JIITEPATYPH” 3 HOBOi NPOHYMEPOBAHOI CTOPIHKH, TIOYHUHAIOUM 3
ab3arry.

Cnucok JiTeparypy MOBUHEH BKJIIOYATH TUIBKM T1 JIITEpaTypHI JKepena, sKi

BHKOPUCTOBYBAJIMCA B JIUIINIOMHOMY HpOGKTi.



Buxopucrany mitepatypy pO3MIIIYIOTh B TOPSIAKY IOSBH TOCWJIAHHS Ha Hel B
tekcTi. [locunanHs Ha JiTepaTypy HABOAATh B KBaJpaTHUX MJyXKKaX, BKa3ylouu
HOPSIIKOBUM HOMep 3a crmckoMm [1]. Hymepariiss mocuiaHb MOBHHHA ITOYMHATHCS 3
OJIMHUIII 1 JIaJT1 IO TTOPSIIIKY.

B chnmcky KOXXHY JIiTepaTypy 3alMCyIOTh 3 ab3aily i HyMEpyHTh apaOChKUMHU

qucCJIaMH. .JIiTepaTypy 3allUCYHOTb MOBOIO, IKOIK0 BOHAa BUAaHA.

Hpuxnan sanucy —CITHCOKA BUKOPUCTAHOI JIITEPATYPH

1. HopmaTtuBHO-TeXHIYHI Ta TATEHTHI JOKYMCHTH.

( I'OCT 7.9-77. Pegpepam u anmomayus.- M.: Hzoamenbcmeo cmanoapmos,
1981.- 6 c.)

o LmrocTpaiii, Tabiuii, TEKCT AOMOMIKHOIO XapakTepy, CXEMU MOKHA
o(OpMIISITH y TOAATKAX.

Jlomatku 0GOpMITIOIOTh, SK TPOJOBKEHHS JOKYMEHTa Ha HOTO HACTYIHHX
CTOpIHKaX, PO3TAIIOBYIOUYH B MOPSIIKY IMOCHIaHb Ha HUX y TeKCTi I13.

[Tocunanns Ha nogatku B Tekcti [13 naroth 3a popmoro:

— HasedeHo 6 dooamky A , ,, ... HasedeHo & mabauyi 5 ~ abo (dodamox b);
(0ooamku K, JI).

Kosxen momatok HeoOX1AHO TMOYMHATH 3 HOBOi CTOPIHKM BKa3ylOuu 3BEpXy 3
MpaBoOi CTOPOHU CJIOBO —-Hooamox™ 1 4depe3 MPONMyCK Horo mno3HadyeHHs. JlogaTku
MO3HAYAI0Th MOCIIIIOBHO BEJIMKUMU YKPAaiHCHKUMU OYKBaMU, 32 BUHSATKOM OYKB €, 3, [,
[ 4, O, Y, b, nanpuxnan, Jodamox A, Jooamox 5 i T.1. Ko nomaTkis 6imbre Hixk
OyKB, TO MPOJOBXKYIOTh MO3HA4YaTH apaOChbKUMH LuUdpamu. J[03BOJISIETHCS MO3HAYATH
JOJaTKU JIATUHCHKUMHU OyKBaMmu, 3a BUHATKOM OykB [ 1 O.

[Tim mo3HavyeHHSIM 11 OOOB’SI3KOBOTO JOJATKy WHUIIYTh B JYXKKax CIIOBO
(0008 ’s13x06ulL), & 7151 THPOPMATHBHOTO — (008IOHUKOBUIL).

KosxeH momatok TMOBUHEH MaTH TEMAaTUYHUN (3MICTOBHHII) 3arojIOBOK, SIKAN
3aMUCYIOTh MOCEPEUHI PsiKa MaJTUMU OyKBaMU MOYMHAKOYH 3 BeIUKOi. [Ipu HasBHOCTI

OCHOBHOT'O HAITHCY - 3aT'0JIOBOK 3aMMKCYIOTh Y BIAMOBIIHIN Tpadi.



Imoctparii, Ttabmuii, QOpMyaM HYMEpYIOTh B MeEXax KOXKHOTO J0JaTKa,
BKa3ylOuM MoOro mo3HadeHHs:  —Pucynox 3 - Hatimenysanna”; “Tabauys 5 -
Haiimenysanns™ 1 T.11.

Hywmepariiss apkymiiB JOKyMeHTa 1 JOJATKIB, SKi BXOIATh JO WMOTO CKIAmdy,
MOBHHHA OYTH HACKPI3HOIO.

Bci nogatku BKIIIOYAIOTH Y 3MICT, BKa3yIOUH HOMEP, 3ar0JI0OBOK 1 CTOPIHKHU 3 SKHUX
BOHU MTOYMHAIOTHCS.

BUKOPUCTOBYBATU KCEPOKOIIII (CKAHIPYBAHHSA)- CYBOPO
3ABOPOHEHO!

TexkcT MOSICHIOBAJIBHOI 3alKMCKKA HE CIiJI BHUKJIAQJATH B TMEPIIOi  0coOH,
nepeBaxkHine 0Oe3ocoboBa ¢opma (Hampukian, "obuuciroeTbes'", "po3paxoByeThbes'),
MO>KHa BUKOPUCTOBYBATH (hOpMY MHOXKUHU (Hanpukiai, "odunciaumo", "3Haiiaemo" ado
"obuncaroeMo", "3HaxoAUMO") 3a BCIM TEKCTOM Y BU3HAUYEHOMY BIAMIHKY i daci.

TekcT Takok MOBHUHHHWM OyTH CTHUCIUM, YITKUM, J00pe BiapemaroBaHuM. llpu
BHUKJAaJl OOOB'SI3KOBUX BHUMOI' TIOBHMHHI 3aCTOCOBYBAaTHICS CjioBa '"TIOBHMHHHUI',
"BUILIMBAIOTEL, "HEOOX1IHO" 1 MOXIIHI BiJI HUX.

Jlitepui no3HaueHHs: ocHoBHUX BenuuuH (JICTY 3120-95).

Y TekcTi 3aIMCKU He I0IYCKAEThCS:

- 3aCTOCOBYBAaTH Uil TOTO CamMOro MOHSTTS PI3HI HAYKOBO-TEXHIYHI TEPMIHHU,
OJIM3BKI 32 3MICTOM (CMHOHIMH), a TaKOXX 1HO3E€MHI CJIOBA W TEPMIHM MPU HASIBHOCTI
PIBHO3HAYHUX CJIIB 1 TEPMIHIB YKPATHCHKOI MOBHU;

- CKOpOYYBAaTH IO3HAYCHHS (PI3UYHUX OJUHUIlb, SKIIO BOHU BKUBAIOTHCS 0€3
uudp, 32 BUHATKOM OJUHHUILb (PI3UYHUX BEIMYMH Y TOJOBKax 1 OOKOBMKax TaOJULb 1 B
po3MpPOBKAX JIITEPHUX MMO3HAUYEHD, IO BXOAATH Y (hOopMyIu;

- BHUKOPHUCTOBYBATH MaTE€MaTHYHHUNA 3HAK MiHyCc (-) Tepe]] HEeraTUBHUMHU
3HAQYEHHSMH BEJIUYMH. 3aMIiCTh MAaTEMaTUYHOTO 3HaKa (-) BapTO MUCATH CJIOBO "MiHyC";

- BKMBATH MaTEeMaTUYHUI 3HAK 0e3 1udp, HanpuKiIaa, < (MeHIIe abo TOPiBHIOE),

> (61bIIe 200 MOPIBHIOE), = (HE JOPIBHIOE ), a TaKOX 3HaKH Ne (Homep), % (BIZACOTOK);



- 3actocoByBatu iHnekcu ctanaaptis (JICTY, TOCT, OCT, PCT, CTII, CT CEB)
0e3 peecTpaliiHoro Homepa.

[locunanHss B TEKCTI MOSCHIOBAJIBHOI 3alUMCKM Ha JDKepena Ciij 3a3HayaTu
MOPSIIKOBUM HOMEPOM 3a TIEPENTIKOM TIOCHJIaHb, BHWJIUICHUM JIBOMa KBaJpaTHUMHU
Oy>)KKaMy, Hanpukiam,”...MmokazaHo [5], mo ...”.He pexkoMmMeHayeTbCcs oOmnepyBaTu
HOMEPHHMH TIOCHJIAHHSAMH Ha JDKEPEIIa K CIIOBaMH JIJIS TOOYI0OBU PEUCHHS, HAPUKIIA],
,»-..JIOKa3aHo B [5], mo ...”.

TekcT MOsSCHIOBAJIBHOI 3alMCKM HEOOXIAHO MOAUIITH a03allHUMH BiJICTYIaMHU.
AG3alHUMHU BIACTYNIAaMU BUAUIAIOTH MPUOIU3HO PIBHI 1 BIAOKPEMJICHI 32 3MICTOM
YaCTUHU TEKCTY, ajie sIKi MOB’s3aH1 MK CO00I0 3arajbHOI0 JIOT1KOI0 BUKJIAICHHS.

[mrocTpaltisi mo3Ha4aeTbCsi CIOBOM —PHUC. —- AK€ pa30oM 3 HA3BOIO LIIOCTparlii
PO3MILIYIOTh MICJIs MOSCHIOBAIBHUX AaHUX, Hanpukiaa, uc.l — Cxema po3MilieHHs .
HeoOximHi TMOSICHIOBAJIbHI JIaHI PO3MIIIYIOTh TICIS UTIOCTpallii Ta Tepel Ha3BOIO
UTIOCTpAllii.

Sxmo HEoOXiTHO TOoCNaTUCA Ha OKpEeMl €JEeMEHTH pHUCYHKa, TO iX BapTo
MpPOHyMEpyBaTH  apaOCBKUMHM  [HUPpaMH 3  HACTYIIHOIO  pPO3IMU(POBKOIO B

IIOJACHIOBAJIbHUX OAaHUX.

16 OCHOBHI ITOJIO’KEHHS O®OPMJIEHHA
T'PA®IYHOI YACTUHU JUILJIOMHOI'O ITIPOEKTY

I'padiuyna yacTHHA TUILTIOMHOTO MPOEKTY (POoOOTH) MOXKE BKIIFOYATH KPECIICHHS 1
MJIaKaTv, SK1 UTIOCTPYIOTh pe3yJbTaTH BUKOHAHHS 3aBiaaHHs. Ha apkymi rpadiunoi
YaCTUHU BUHOCSTh:

* QyHKIIOHAJbHI, MPUHIUIIOBI 1 CTPYKTYPHI CXEMH, CXEMH 3'€/IHAHD;

* QJITOPUTMH PO3POOJEHOTO0 MPOrpaMHOTO 3a0e3MedeHHs, iX OOIPyHTyBaHHS 1
Marepiaiy, o MATBEPIKYIOTh iX peani3alliio;

* PO3paxyHKOBI CITIBBIJHOIIEHHS 1 pE3yJbTaTH PO3PaxXyHKIB y BUIIISAL TaOIUI,
rpadikiB 200 MaTEeMaTUYHUX 3aJIC)KHOCTEN;

* rpadiku, aiarpaMmu 1 Ta0auUI, 10 UIIOCTPYIOTh POOOTY CHPOEKTOBAHOTO MPUCTPOIO YU



CUCTEMHU;

Jlns poOiT B ramy3i KOMI'FOTEPHOTO MOJICNIIOBAHHS - PE3YyJbTaTH 31CTABJICHHS
MOJIENTbOBAHUX 1 €KCIIEPUMEHTATBHUX XapaKTEPUCTHUK

Kpecnennsa, cxemMu ¥ JOKYMEHTH IHIIMX BH[IB, MPU3HAYEHI ISl MyOJIIYHOTO
3aXUCTy MPOEKTY, OPOPMISIOTHCS K TIpadiuHi JOKYMEHTH 3 PAMKOIO i OCHOBHUM
HAImMCcoOM 3a BuUMoramu BiamoBigHoOi cuctemu crtangaptie €CKJl 1 €CT/. I'padiunnii
MaTepial BUKOHYEThCA, SIK MPABUJIO, B OJIBIIl Y B MporpamHomy 3abesneueHHi [IEOM
Ha BarMmaHl. Bubip Qopmary BUPOOISETHCS CTYICHTOM 3 ypaxyBaHHSIM KoedilieHTa
3alOBHEHHS apKylia.

3rifHo pimieHHsT Kadeapu BUKOPUCTOBYETHCS OCHOBHUM (opmar kpeciieHb Al
(594 x 841)- I'OCT 2.301-68 €CK]I «®@opmaTtu». Bumoru 10 3an0OBHEHHSI OCHOBHOI'O
HAIUCY MOSICHIOBAIBHOI Ta TpadiqHOl YACTUHU TPOEKTY JOJAETHCS.

['padpiuna yacTMHA AUIUIOMHOTO TPOEKTY BUKOHYETHCS Ha apkymax (opmartis
BiAnoB1IHO MixnepxaBHomy cranaapty 'OCT 2.301-68:

-Al = 841 - 594 mm % 3,0 Mm;

- A2 =420 - 594 mm £ 2,0 MmMm;

-A3= 420297 mm % 2,0 MMm;

-A4= 210297 mm £ 2,0 MmM.

I'padpiuna yacTHAa BUKOHYETHCS JIHISIMHU, SIKI MO TOBIIWHI 1 (hOpPMI BiJIIOBIIAIOTH
MiuxnepxxaBHomy ctanaapty I'OCT 2.303-68.

Bci nammcu Ha cxemax, rpadikax Ta I1HIIMX JOKYMEHTaX TpadiuHOi YaCTHHH
MOBHHHI BUKOHYBAaTUCh KPECISPCHKUM MIPUPTOM HYOPHUM KOJBOPOM 3TIAHO 3
Mixnepxaaum ctangaptom ['OCT 2.304-85.

Ha moxymenTax rpadiqHoi 4aCTHHU JUIIOMHOTO MPOEKTY BCiX (popMaTiB MOBUHHA
OyTu paMka poOOYOro moJis AOKYMEHTa, SIKYy BUKOHYIOTh CYIIJIBHOIO TOBCTOIO JIIHI€IO,
BIJICTYNIAIOYH BIJI JJIBOTO Kparo apkyiia — 20 MM, BiJl IHIIUX — 5 MM.

Bci nokymenTtu rpadidyHOi YaCTUHU TUTIIIOMHOTO MPOEKTY MOBUHHI MAaTH OCHOBHHMA
Hanuc BignoBigHo ['OCT 2.104-68 €CKJI.

- opma 1 (55 x 185 Mm) — n7ist apKy1iB KpecieHb (ctop 23);



- (¢opma 2 — IS MEPIIMX apKYIIiB TEKCTOBUX JOKYMEHTIB (cTop 15);
- ¢opma 2a — 1151 HACTYIMHUX aPKYIIiB TEKCTOBUX JOKYMEHTIB (CTOp 16).

Po3MmilnytoTh OCHOBHUIM HANUC 3HU3Y CIIpaBa paMKU poOOYOro moJisl.
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[Topsimok 3amoBHEHHS I'pad) OCHOBHOTO HAIHCY :

-Brpadi 1 BkaszyloTh HaliMeHYBaHHS BUPOOY, SIKE€ 3aMKCYIOTh B HA3UBHOMY BI1JIMIHKY
onuuHu. Ha mepmiomy micii 3anucyrots iMeHHUK (IloBTOproBau emitepunii). Hukue
3aMKMCYIOTh HAHMMEHYBaHHSl JOKyMeHTa wmpupToM MeHmoro po3Mmipy (Cxema
eJICKTpUYHA MpuHIKMOoBa). CJoBa HE MEPEHOCATh 1 B KIHII HallMEHyBaHb Kpamky
HE
CTaBJISITh;

- Brpadi 2 BKa3ylOTh MO3HAYCHHS JOKYMEHTA

JIL XXX XXX XXX. XX XX

a 0 B r &
JIl — [IWUIIOMHMM IPOEKT;
a— mudp crneniaaTbHOCTI
0 — Tpu MpU HOMEPY TPYIH, sIKa BUITYCKAETHCS BIAMOBIAE€ HaKa3y MO KOJEIKY;
B — TpH Uu(dpU HOMEPY 3a CHUCKOM, SKUU BIAMOBIAA€ HaKa3y MO KOJEIKY Ha
TEMU JUIMIJIOMHUX MPOEKTIB;
I' — PO3/IiJ, MO CKJIAIAE€ThCA 3 HYJIB, TOMY K B rpadiyHii 4acTUHI Il HYMIl - €

HOMEPOM KPECIJIEHHS 3T1JTHO 3aBJAAHHIO HA MPOEKT (ISl CUCTEMU B LILJIOMY),



HANpUKIA A KpecieHHs 3 aeramtoBaHHsM. 3rigHo 3 ['OCT 2.201-80
KO>KHOMY BUPOOY Ta HOro KOHCTPYKTYPCHKiil JOKyMEHTaIlii PHUCBOIOETHCS
MO3HAYCHHS (KON);

1 — YMOBHI IO3HaYeHHs KpecieHb rpadiunoi yactuau npoekty (Al, E1, A2, E2,

E3, A3, E4, ES, K3, EO, ET, CK, MK, JI, C, I', I1T", TII, PII, B3)

B rpadi 3 mo3HaueHHs Matepiany Aetam (1t rpady 3aOBHIOIOTH TUTBKH Ha

KpECJICHHSX JieTaleil);

B rpadi 4 BKa3ylTh JITEPY CTajli pO3pOOKU TOKYMEHTA;

B rpadi 5 BKa3yloThb Macy BHpPOOy B Kulorpamax 0e3 OJWHUII BUMIPIOBAaH- HS y KT

(SIKIIIO OJIMHUIIS BUMIPIOBAHHS 1HIIIA, TO MUIIYTH);

B rpadi 6 BKazyroTh MaciiTad (CxeMu MaciTady HEe MaroTh):
a) HaTypaJibHa BenuuuHa 1:1;
0) macmtabu 3meHmenHs 1:2, 1:2.5, 1:4, 1:5, 1:10;

B) Maciitadu 30impmenss 2:1,2.5:1, 4:1, 5:1, 10:1;

B rpadi 7 BKa3yloTh MOPSAKOBUNA HOMED apKyIIa;

B rpadi 8 BKa3yloTh 3arajibHy KUJIBKICTh apKYIIiB B JIOKYMEHTI;

B rpadi 9 — inaexc nignpuemcrsa (HATK rp. EH-131);

B rpadi 10 — xapaktep poOOTH TOro, XTO MIAMUCYE MOKYMEHT (IJisi AUTUIOMHOTO
npoekty — Po3pobuB, KepiBauk, Tex.koHTposb, H.kOHTpOIb, 3aTBEpIMB); MPI3BUILE
(6e3 CKOpoOYeHHS); MIAMKMCH PYYKOK 3 YOPHOK MacTol 0ci0, SKI MiANUCYIOTh
JIOKYMEHT Ta JlaTa MiJUcaHHs JOKYMEHTA,
VYV nopatkoBiii Tpadi y BepxHbOMy JiBoMy KyTi paMku (70x14) BkasyroTh

MO3HAYEHHS JJOKYMEHTA.

CxeMa — KpECJICHHS, Ha SIKOMY Yy BUIJISJIl YMOBHUX IMO3HA4eHb a00 BiJI0OpaKEHB
MOKa3aH1 YaCTUHU BUPOOY 1 3B’SI3KM MK HUMHU.

Po3pisHiorore cxemu: aBromatm3amii — A; enekrpuuHi — E; rigpaBmiuni — T
nmHeBMatuyHi — I1; kinemaTuuni — K; komOinoBani — C.
Odopmnenns cnenudikamii. Crenudikaiiis - 1€ OCHOBHHUIA KOHCTPYKTOPCHKUI

OOKYMCHT, IO BU3HAYA€ CKJIA[] BI/IpO6y.



Crenuikaiiisi CKIagaeTbca 3 PO3AUIB, MO PO3TAlIOBYIOTBCA B  TaKiid
MOCTIZIOBHOCTI: JOKYMEHTAIlisl, KOMIUIEKCH, CKJIaJlaJibHl OJWHUII, JIeTalll, CTaHIapTHI
BUpOOHM, Marepiayii, KOMIUIeKTH. HasBHICT THX a00 I1HIIMX PO3ALTIB BU3HAYAETHCS
CKJIQJIOM CTIeTI(hpiKOBAHOTO BUPOOY.

[Ipu aumIOMHOMY MPOEKTYBaHHI 3BHYANHO 3alOBHIOIOTHCS HACTYIHI PO3IIIH:
JOKYMEHTAIlsl, CKJIaJallbHI OJWHHIN JAeTaii, CTaHAapTHI BUPOOHW, IHIIN BUPOOH,
Marepiay.

HaliMeHyBaHHS KOXHOTO PO3JAUTY BKa3yeThCS y BUIJISAL 3arojioBka B rpadi
"HaiimenyBaHHs".

Y pozpin "JlokymeHTalis" BHOCATH JOKYMEHTH, IO CKJIAJal0Th OCHOBHHI
KOMILJIEKT KOHCTPYKTOPCHKUX IOKYMEHTIB CIIELIM(PIKOBAHOTO BUPOOY.

VY pozainu "Kommiiekcu", "CxnagansHi ogquuauili” 1 "Jletani" BHOCATh KOMILUIEKCH,
CKJIaJIaJIbH1 OJTMHUIII ¥ IeTaui, 1o O6e3MmocepeHbo BXOAITh y crelrdikoBaHuii BUpioO.

[Ipu numIoOMHOMY MPOEKTYBaHHI BCl crienudikamii 1 po3po0IroBagbHl KpEeCIeHHS
MaroTh oauH iHjaekc "TTOUK". V posain "CrangaptHi BupoOU" 3amucyroTh BUPOOH,
3aCTOCOBYBaHI JIEpP>KaBHUMHU I rajly3eBUMH CTaHIapTaMHu.

VY Mexax KOKHOI KaTeropii cTaHJapTiB 3amuc poOisaTh 3a OAHOPIAHUMU TpylaMH,
y MeXax KOXKHOI Tpynu - 3a abeTKOI HalMEHYBAaHHS BHpPOOY, Y MEXKax KOXKHOTO
HallMEHYBaHHS - y TOPSAKY 3POCTAaHHS MMO3HAYCHHS CTAHIAPTIB, a B MEXaX KOXKHOTO
MO3HAYECHHSI CTaHAApTy - Y TOPSAKY 3POCTaHHS OCHOBHHUX IMapameTpiB abo po3MipiB
BHPOOY.

VY pozaimi "Iamn BupoOu" 3anmucyroTh BUPOOH, 3aCTOCOBYBAHI HE 3a OCHOBHUMU
KOHCTPYKTOPCHKUMHU  JIOKYMEHTaMH (32 TEXHOJOTIYHUMH YMOBaMHU, KaTaJoraMu,
MpeCKypaHTaMH 1 T.1H.).

VY pozain "Marepianu" BHOCATH yCi MaTepiaiu, 10 Oe3MOCepeIHhO BXOMSThH Y
cnerudikoBanuit Bupi6. Ilopsmox ixuporo 3ammcy Bukiaaenuit y ['OCT 2.108-68
ECK/.

€CK/ Ilo3HaueHHs1 yMOBHI rpagiuHi B cxemax

['OCT 2.721-74  Ilo3Ha4eHHS 3araJIbHOrO 3aCTOCYBaHHS
['OCT 2.722-68  EnexTpuyH1 MallHU



['OCT 2.723-68  Kotyuiku iHAYKTUBHOCTI, IpOcei, aBTOTpanchopmaropu,
MAarsiTHi IIICHIIFoBayl

['OCT 2.727-68  Po3psiAHUKH 1 3aMIO001KHUKH

['OCT 2.728-74  Pesucropu. Kongencaropu

['OCT 2.729-68  Tlpunaau eneKTpOBUMIPIOBaIbHI

I'OCT 2.730-73 [Tpunaau HaMIBIPOBITHUKOBI

I'OCT 2.731-81 EnexrpoBakyymH1 npuiiaau

I'OCT 2.732-68  [lxepena cBiTia

I'OCT 2.734-68 JIiH11 HaIBUCOKOT YaCTOTH

['OCT 2.735-68  AHTeHHu

['OCT 2.741-68  AxycTuuHI IpUIagu

['OCT 2.742-68  EnextpoxiMiuHi JKepesia CTpyMy

['OCT 2.743-82  EnemeHTu u¢ppoBOi TEXHIKU

['OCT 2.750-68  Pix ctpyMmy 1 Hanpyru, BUIM 3’ €IHAHHS OOMOTOK, (popMu
IMITYJIbCIB

I'OCT 2.755-87  Ilpuctpoi KOMyTallifH1 1 KOHTAKTHI 3’ €HAHHS

I'OCT 2.759-82  EneMeHTU aHAJOTOBOI TEXHIKU

'OCT 2.761-73  JIiHii eneKTpUYHOTO 3B 3Ky APOTY Kabel, IMHUHH 1 iX
3’€JHAaHHS

I'OCT 2.764-86 [HTErpasbHI ONTOEIEKTPOHHI €JIEMEHTH 1HIUKAIT]

['OCT 2.765-87  Ilpuctpoi, o 3anamM’ iTOBYIOTb

OdopmiieHHs KpeclieHb, TakaTiB. Sk rpadidyHi Marepiany, Ha MIakaTax MOXKYTh
OyTH MojaHi: Iu3aitHepchka po3poO0Ka 30BHINIHBOTO BUTIISAY MpHiaay abo MpUCTPOIO,
CXEMH EJIEKTPUYHI, CTPYKTYpHI, MPUHIMUIIOBI, CKJIaJaJIbHI, KIHEMaTU4Hi, PI3HOTO BUIY
aiarpaMu, —MaTepiaJidi A0  CHEIiadbHOI YacTMHU MPOEKTy, pPO3paxyHKOBI U
EKCIIEPUMEHTAJIbHI 3aJIEKHOCTI, TaONHIIl 3 YHCEIbHUMH pe3yJibTaTaMH, HEOOX1IHi
MaTe€MaTU4yHl CIIBBIJHOIICHHSA, CTPYKTYpHI CXE€MH aJrOpPUTMIB, XapaKTepHl s
JTUTIIOMHUX TIPOEKTIB 1 TOCITHUIIBKUX TTPOCKTIB.

Kpecnennst opopMiisitoThesi Ha apKyliax Kpechspchbkoro mamepa Al BiAMOBIIHO
710 BUMOT, L0 NP/ ABJIAIOTHCS 10 KPECIIEHb, MIAKaTIB 1 PUCYHKIB IIPH iX 0(hOpMIICHHI, a
came:

- 00OMeXyBallbHI JIiHII Ta OCHOBHUW HAamUC, SKUW PO3MINIYIOTh B MPaBOMY
HUOKHBOMY KYTI

- 3aroJIOBKM, pO3TalllOBaHl y BEpXHIM CepeAHii YacTHWHI JIMCTA, MMOBUHHI OyTH

KOPOTKUMU;



- wpu@TH, Ppo3MipHu JiTep Ta UUPp MOXKYTh OyTHU OYIb-IKHUMH 32 YMOBHU IXHBOTO
rapHOT0 30POBOTO CIPUMHATTS,

- MOKe OyTH BUKOPUCTAaHA YOpPHA MAcTa PYUKH;

- 300pakeHHs TpuUiaay, MOPHUCTPOIO PEKOMEHIYEThCS BHUKOHYBAaTH B
aKCOHOMETPHUYHIN TpOeKIlii, 1o 3a0e3neuye OUIbIN HarIsgHE YSABICHHS IPO HOro
dopmy;

- MOSICHIOBAJIbHUM TEKCT MOBUHHUN PO3TAIIOBYBATHCA HA BUILHOMY IOJI1 TJ1aKaTa;

- TIO3HAYECHHS €JIEMEHTIB OpraHiB KepyBaHHs BapTO 300pa)KyBaTH Ha IJIaKaTax y
MOJIO’KEHHAX BIATOBITHO MPAIIOI0YOMY MOJI0KEHHIO.

3aranpHa BUMOTa J0 BUKOHAHHS KPECJICHb, IUIAKATIB - CTUIILOBA €IHICTH, SKICTh
BHUKOHAHHSI.

Koxen momaTkoBWii apKyIl KpECJIEHHs, IJIaKaTy MiANUCYETbCA CTYACHTOM Ta
KOHCYJIbTAHTAMH BIATMOBIIHUX PO3JIUIIB MPOEKTY, MPU IBOMY MIIIMUCH MOXYTh OyTH
pO3TaIloBaHi TUIBKM Ha JIMLIBOBII CTOPOHI apKylIa.

['padpiuna dacTMHA JAUIUIOMHOTO TMPOEKTY, SK TNPABWIO, CKIANAETHCA 3
CJIEKTPUYHOI, CTPYKTYPHOI Ta ENEKTPUYHUX MPUHIMIIOBUX CXEM BY3IIB, aJrOPUTMY
poOOTH CHUCTEMHU, KIHEMAaTUYHUX CXEM, CKJIAJalbHUX KpeciaeHb (mpu HEOOX1AHOCTI),
KpECJIeHb 3arajbHOr0 BUTJIALY Ta 1H.

Kpecnenns, miakatu, niarpamu, rpadiku sBISIOTH COO0I0 TUIBKU LTFOCTPATUBHUMN
Marepia.

Buxonanns 1 opopmnenns cxem perinameHTyroThess [OCT 2.701-84, 'OCT 2.702-
75, TOCT 2.709-81, I'OCT 2.709-72, TOCT 2.702-76, TOCT 2.702-2011, T'OCT
2.797-81, TOCT 2.701-2008, I'OCT 2.614-88, 'OCT 2.301-78 -ECKJI".

Cxemu HEOOX1IHO BUKOHYBATH Yy BIANOBIAHOCTI A0 BuMoOr ctanaaptie €CKJl Ha
YCTaHOBJICHHX (opMaTax MPOCTUM OJIIBIEM CEPEIHBbOI TBEPIOCTI, a JEMOHCTpa-IiiH1
makaty - Tymmo abo omiBieM (I'OCT 2.701-84 1 'OCT 2.702-75). I1pu BuKOpucTaHH1
KOMIT'FOTEPHUX rpadiyHUX PEAAKTOPIB JO3BOJISIETHCS APYKYBATH KPECIECHHS 1 CXeMU Ha

apkymax ¢opmary Al.



Koxken apkymr rpadgigHoi 4acTHHY TOBUHEH MaTH PaMKy poOOYOTO TOJIS 1 OCHOBHI
Hanucu. Ha makatax OCHOBHUW Hamuc pPO3MINIYIOTh 3 THJIBHOI CTOPOHH Y
BIJIMOBIHOMY MicIli (CIIpaBa-BHHU3Y).

KoxHa cxema moBMHHA MaTu Ha3By, SIKa BU3HAYAETHCS HA3BOIO ii BHUIY 1 THILY,
Hanpukiaa, Cxema enrekmpudna NPUHYUNO8a

Ha3By cxemu BrmcyioTh B rpady 1 OCHOBHOTO Hamucy miclis Ha3BU BUPOOY, AJs
SKOTO po3poOsieHa cxemMa 1 mmpudToM MeHIoro po3Mipy. Has3By BupoOy ciifg
3alMCyBaTH B HAa3WBHOMY BIJIMIHKY OJHMHH, CTAaBJISYM Ha TMEPIIOMY MICIl IMEHHUK.
3HaK MepeHoCcy B Ha3Bax HE BUKOPUCTOBYETHCS, Kparka B KiHII HE CTaBUTHCSI.

Bci Hagnucu Ha cxemax TMOBHMHHI BHUKOHYBATHCS KpPECISAPCHKUMH HIpU(PTaAMU
3rigHo 3 Mixkzaep:;kaBHUM ctanaaptom 'OCT 2.304-81.

[Tocunanns Ha rpadiyHy YaCTUHY BUKOHYIOTB 32 (JOPMOIO:

“... Haseoeno Ha cxemi J[I1 5.10010102.141.005.00E3 ",

CrpykrypHa cxema (E1) BigoOpaxae npuHIHMI POOOTH CUCTEMHU B 3arallbHOMY

Burisgi. Ha cxemi BijoOpakatoThCsi BCl OCHOBHI (DYHKIIIOHAIbHI YaCTUHHU BHPOOY 1
OCHOBHI B3a€MO3B’SI3KM MK HUMU. DyHKIIIOHATbHI YaCTHUHH 300PaKyIOTh y BUIJISIII
MPSAMOKYTHUKIB JOBUIBHUX PO3MIpPIB, KM BIOMCAHO HAa3BU (DYHKIIOHAJIbHUX YaCTHH,
YMOBHUX TpadiuyHUX MO3HAYECHbD.

[Ipn Benukiid  KUIBKOCTI (YHKUIOHAIBHUX YACTUH iX Ha3BU MijJ TNEBHUMU
HOMEpPaMH PO3MILIYIOTh MiJ] CXEMOI0, a B MPSMOKYTHUKH (y HampsMKY 3JiBa HAmpaBo)
BHOCATH 11l HOMepu. Ha cxemi IOmycKaeThCs BKa3yBaTH TEXHIUHI XapaKTEPUCTUKHU
(yHKIL1OHATBHUX YaCTHH, MOSICHIOBAJIbHI HA/IMHUCH Ta J1arpaMHu.

dyuknionanabua cxema (E2). Ha cxemi BimoOpaxaroTh (QyHKIIIOHATbHI YaCTUHU

BUpOOYy Ta 3B’s3KM MDK HUMHU. ['padiuHa moOyaoBa cxeMu MOBHMHHA BiJI0Opa)kaTh
MOCTIIOBHICTh (DYHKI[IOHAJILHUX MPOIIECIB, 110 LTIOCTPYIOThCS cxemoro. DyHKITIOHAIBHI
YACTUHU Ta 3B SA3KM MK HUMU 300paXXyIOTh Y BUTJISA1 YMOBHHUX IpadiuHUX MMO3HAYECHb,
BcraHoBleHux crangapramu ECKJ[. Oxpemi (QyHKI[IOHaJIbHI YacTMHM Ha CXeMi
JOIYCKAEThCSl 300pa)KyBaTH y BUIUIAAlI MNPSMOKYTHHKIB 3 THMHU TO3ULIHHUMHU
MO3HAYEHHSIMH, 1110 TPUCBOEHI IM HA MPUHIMITIANBHIN cxemi. Ha QyHKkIioHabHIN cxemi

BKa3yIOTh TEXHIYHI XapaKTEPUCTUKU (PYHKIIOHAIbHUX YACTUH, XapaKTEPHI MapameTpu.



E2 mosicHroe okpemi mporiecu, o MpoTiKalTh B OKpeMuX (QyHKI[IOHATHHUX KoJiaX abo y
BUpoO1 BIioMy. Ili cXeMH BUKOPUCTOBYIOTHCS TNMpH 300pa)KeHHI MPHUHIUITY POOOTH
BUPOOIB, MPH IXHINA HaJIA/111, KOHTPOJ1 Ta PEMOHTI.

IpunmunoBa cxema (E3) € HaWMOBHIMIOW EIEKTPUYHOI CXEMOIO BHpOOY, Ha

K1 300pa)KyIOThCSl BC1 €JICKTPUYHI €JIEMEHTH Ta MPUCTPOI, HEOOXI1IHI JIJIsl 3A1MCHEHHS
Ta KOHTPOJIIO B BUPOOI 3a/IaHUX €JIEKTPUYHMX MPOIECIB, BC1 3B’ SI3KM MK HUMH, @ TaKOXK
€JIEMEHTH M1 €THAaHHS (PO3’€MHM, 3aKUMH), SKUMU 3aKIHUYIOTHCS BXIAHI Ta BUXIJIHI
naHrord. Ha cxemi MoxyTh OyTu 300pakeHi 3’ € JHaHHS Ta MOHTQ)KHI €JIEMEHTH.

Enexktpuyni eneMeHTH Ha cxemi 300paxyloTb YMOBHUMH TpadiuHUMU
MO3HAYEHHSIMU, BUKPECIICHHS Ta PO3MIpU SIKMX BCTAHOBJICHO cTaHaapTHUMU. [lo3uiiitHi
MO3HAYCHHS €JIEMEHTaM MPHUCBOIOIOTH MOYMHAIOYH 3 OJUHUII (B MEKax TPYI €IEMEHTIB
OJIHOTO THUITY) Y BIJMOBIJHOCTI iX pO3TallyBaHHs 3rOPU BHU3 Y HAIIPSIMKY 3J11Ba HAIPaBo,
a00 B HAMPSAMKY MPOXO/KEHHS CUTHATY Yd Y (QYHKIIOHATBHIN MOCITIOBHOCTI TPOIIECY.
JaH1 po enemMeHTH, 300pakeH1 Ha CXeM1, BHOCATD B nepesiK elemMeHmis.

[lepenik po3MilryoTh 200 Ha cxemi abo y BUTJIAJI CAMOCTIMHOTO JOKYMEHTY Ha
dbopmati A4 (3 koaoM, Kyau BXonuTh Jiitepa —HJI”). EnemMenT BHOCSTH 1O Tpynax B
andaBiTHOMY TOPSIAKY, BKAa3yIOUM CTAaHJAPTH Ta iX KUIbKICTh. PEKOMEHI0BaHO 3aMICTh
rpa@iuHUX TMO3HAYEeHb 3 €JHYBAIBHUX €JIEMEHTIB  pO3MillyBaTh  TaOmuIll 3
XapaKTEepUCTHUKAMHU BXIJTHUX Ta BUXIAHUX JIAHIIOTIB BUPOOa Ta ajpecaMmM iX 3aBHILIHIX
i’ €JHaHb. SIKII0 MPUHIMIIOBA CXeMa BUKOHYETHCS Ha JEKUTBKOX apKyIlax, Hymeparlis
MO3HAaYEeHb €JIEMEHTIB — HACKPI3HA, a TIEPEeJTiK eJIEMEHTIB — CIIUIbHUM.

Cxema enexkTpuyHa MPUHIIMIIOBA BHU3HAYA€ MOBHUI CKJIaJl €JIEMEHTIB Ta 3B A3KIB
MDK HUMH Ta, SIK MPaBWIO, JA€ JETabHE YSABIECHHSA MPO MPUHIUMIU POOOTH BUPOOY.
[IpuHunoBa cxema CHOYKATb BHUXIJHUM JOKYMEHTOM JUIsl pPO3pPOOKH  I1HIIKX
KOHCTPYKTOPCHKHX JOKYMEHTIB, B TOMY YHCIIi KPECIICHb.

CxeMa eneKkTpuyHa TPHUHIIMIIOBA € HAWOUIBII TMOBHOKO CXEMOIO BHUPOOY 1 1ae
AeTalbHe YABICHHS PO MPUHIUI HOTO pOOOTH.

Ha cxemi 300paxxyfoTh BCl CKJIaJIOBI YaCTWHU BUPOOY 1 3B'I3KM MK HUMH, a

TaKOX €JIEMEHTH SKUMH 3aKIHUYIOThCS BX1JIHI Ta BUXIJHI KOJa (p03’€MU, 32KUMHU 1 T.I1.).



CxeMy cmifi BUKOHYBATH ISl PEKHUMY, KOJIM BUPIO 3HAXOAUTHCS Y BUMKHEHOMY
cTaHl. SIKII0 X pEeXHUM I1HIIMI, TO Ha TOJI CXEMH BKa3ylOTh PEXUM [UJIsl SKOTO
BUKOHYEThCS CXEMa.

Bci enmemenTH 1 3B'S3KM MK HAMH Ha CXeMi 300paxyrOTh 3TiAHO 3 JIIOYUMHU
Jep>KaBHUMH CTaHJapTaMy 1 pO3MIIIYyIOTh TaKUM YMHOM, 100 cxema Oyyia HaWO1IbIIn
HaIJSITHOKO, 3pYYHOIO uiss  uuTaHHA. JIiHIT 3B’S3Ky MK €JIEeMEHTaMH CXEMU
pPO3TAlIOBYIOTh TUIBKM TOPU3OHTAIILHO a00 BEpPTUKAJIbHO 1 BOHM TOBUHHI MaTH
HalMEHIITY KiIbKICTh 3J1aMiB 1 B3a€EMHHUX TMTEPETHHIB.

I'OCT 2.701-84 BcTaHOBIIOE TOBIIMHY JIiHIH 3B 3Ky Bif 0,2 10 1 MM 3a1€KHO BiJ
dbopmaty cxeMu 1 po3MmipiB rpadiyHUX MO3HA4YeHb. TOBIIMHA, 1O pekoMeHayeTbes 0,4
MM.

[Topsinok BuKoHaHHs cxemu enekTpuyHol npuHIUIoBoi B AUTOCAD nonaetscs.

[Ipu po3poOIli KOHCTPYKTOPCHKUX JOKYMEHTIB, SIKI BH3HA4YalOTh MPOKIAIKY 1
CrocoOM KpIIJIeHHsS MPOBOIB, JKTYTIB Ta KabeniB abo TpyOonpoBOAiB y BUPOOi, a
TaKOX ISl 3A1MCHEHHS MpUEIHAHB MPU KOHTPOJI, €KCIUTyarTailii Ta peMOHTI BUPOOIB
BUKOPUCTOBYIOTh CXEMY 3’ €THAHb.

Enementn Ha cxemi 300paxyrors 3rigHo 3 ['OCT 2.728-74, T'OCT 2.730-73,
I'OCT 2.747-74, TOCT 2.755-74, T'OCT 2.756-76.

OcHoBH1 BuMoru g0 BukoHanHs cxem ['OCT 2.701-84:

1) CxemMn BUKOHYIOTH 0€3 AOTpUMaHHS MaclITady i IPOCTOPOBOIO PO3TallyBaHHS
CKJIQJIOBUX YaCTUH BUPOOY;

2) Ha cxeMax BUKOPHUCTOBYIOThCSI CTAH/IAPTHI YMOBHI MO3HAYEHHS:

- JIBUryH, reseparop M, G
J 29
_V
y
- Pesucrop, konaeHcaTop R,C \o“ " _L#t
- 2\
- Pene (ctpymose, marwitie, nanpyri, KA, KM, KV, €4 | ="

4acy, eJIEKTPOTEIOBE) KT, KK J2

A
\



- Konrakt 3amukarounii (po3mukarounii),  SA, SB, SF /ﬁ ;

KHOITKOBHM, aBTOMAaTUYHUI I : : :
| |
KonTtak 3amMukarouuii (po3MUKarO4mii) I

31 CIIOBUIBHEHHAM

- Ilpunagu (ammepmetp, BosibTMETp, PA, PV, PW,
BaTMETp, JIYWJIBHHUK, TOJUHHHK, PIL, PT, PF } 010
\
4acTOTOMID) <5
[ 10
- 3a1o0KHUK IIaBKAM FU

- Tpanchopmatop (ctpymy, Hanpyru), PA, PV, TS

- OOMOTKa 30y KEHHS, IHAYKTUBHICTh LL, L m

cTabii3aTop 99
- Tpansucrop VT — 60
- Jlion HamiBIPOBiJHUKOBMIA, VD %Q}Bt —El—
CTaOUTITPOH
- JIamma ocBITJIEHHS, CUTHAJIbHA, EL, HL, @;\@ 6...8
HarpiBay EK

[Ipu mo3HavYeHHI KOMYTalIHUX MPUCTPOIB HEOOXITHO 3aCTOCOBYBAaTH CHUMBOJIH,

K1 B1JOOpaxaroTh BIAMIOBIIHY (DYHKIIIIO.



Tabmuis 3 OcHoBHI KBamidikaliiHi CHMBOJIM KOMYTalIHHUX IPUCTPOIB

HasBa dynkiii [To3HaueHHs
1 ®yHKIIisS BUMUKa4da X
2 OyHKIIiS KOHTAKTOpa, MycKadya d

3 dyukIIg po3’eqHyBaYA

4 OyHKIIIS BUMHKada-po3’€HyBavya

5 ABTOMaTHUYHE CIIpallrOBaHHA

6 OyHKIIIS MIITX0BOT0, KIHIIEBOTO BUMHUKAYa

7 CaMOIIOBEpHEHHS

A N\ o d |

8 Jlyroracinus

[Tpukmanu rpadiyHUX MO3HAYEHb KOMYTAIIMHUX IPUCTPOIB 13 BUKOPHCTAHHSIM
CHUMBOJIIKHA HaBEJICHI HIDKYE.

3aMUKAOUYN KOHTAKT

L PO3MUKAIOYMI KOHTAKT
ado

MEPEMUKAIOUYNI KOHTAKT

KOHTAKT 13 CAMOTIOBEPHEHHSIM
KIHIIEBUM BUMHUKAY

AN

AaBTOMAaTUYHUN MAarHITHUH BUMHUKAU-
BUMMKAY mycKa4 po3’enHyBay,



[To3HaueHHs €JIeKTPOTEXHIYHUX MPUCTPOIB 1 €IEKTPOIpHIiMaUiB

[Tpuctpiit
CIEKTPOTEXHIYHUHT
3aranpHe 300paKeHHS

[Ipuctpiii 3
0araToIBUTYHHUM
TIPUBOIOM

[Ipuctpiii 3 oTHUM
TpaHchopMaTOpOM

barapes
aKyMYyJISITOpHA

Ycra"HoBka
MepeTBOPIOBATIbHA

binbir getanpHO MO3HAYCHHS KOMYTAIIMHUX TIPUCTPOIB BUCBITIICHI Y BIJIIOBITHUX

CTaHJapTax Ta JIOBIIKOBIH JIiTEpaTypi.

[Tpuctpiii 3
EJIEKTPOABUTYHOM

[Ipucrpiii 3
TeHEepaTOPOM

[Ipucrpiii 3
JEKIJIBKOMa

TpaHchopmaTopamMu
YcranoBka

KOHJICHCATOPHA

[Tpuctpiit
€JIEKTPOHArpiBaIbHUN

[To3HaueHHs eIeKTPOYyCTATKYBAaHHS BIAKPUTUX PO3MOAIBHUX IPUCTPOIB

CuiioBuii TpanchopmaTop
MACJISTHUAM 3
PO3IIUPIOBATIELHUM

O0akom

CunoBuii Tpanchopmarop
MAaCJITHUN
0e3 Oaka

Macnasani
pumukad Ha 110 — 220 kB

Macnsauii

BUMHUKAY
Ha 6 — 10 xB

Maciasaunii BUMHKau
Ha 35 kB

Po3’ennyBau
Ha 35,110, 220 kB



[To3HaueHHs eJIeKTPOCTAHIIIH 1 MIJCTAHIIN B CXeMaX eJIeKTPONOCTaYaHHS

Enexrpocraniiis @ [Tigcranmis
3arajbHe ITO3HAYEHHS BiJIKpHTA
[Tigcranmis [TigcTanmis
3arajbHe IMO3HAaYEHHS 3aKpHUTa
EnextpocTaniis EnextpocTaniis
3aKpuUTa nepecyBHa

[CI ]

[lo3HaueHHs anapaTiB KOHTPOJIIO 1 KEpYyBaHHS

[TpucTpiii myckoBwHii [locT Ha JI3BOHUK
3aranpHe 300paKeHHS OJHY KHOIIKY T
IToct Ha Cupena,
MaruitHu# myckay JB1 KHOIIKH D:] TyJ0K
| ABTOMaTUYHUN Tabmno Ha
BUMHUKaAY OJIMH CUTHAII

[lo3HaueHHsT CBITWJIBHUKIB 1 TIPOXKEKTOPIB Ha IJIaHAX YyCTAaTKyBaHHS
CIEKTPUYHHUX CXeMaX

O CBITHIIBHUK 3 CBITWILHUK 3
JIAMIIOIO PO3KAPIOBAaHHA L 1 IIOMiHECLIEHTHHMH
3arajibHe 300pakeHHs JaMIaMu
CBITHJILHUK 3 CBITHIBHUK 3 JTIOMIHEC-
@ JIAMIIOK0 PO3XKAPIOBAHHS | [ ] PEHTHOIO JaMIIO0
Ha KPOHIIITEHHI Ha KPOHIIITEWHI JJIs

30BHIIIHBOTO OCBITJIEHHS
CBITHIBHHK 3 Ta30-
)-@ PO3PSIHOIO JIAMIIOK JIJIs
30BHIIIHBOTO OCBITJIEHHS
(Ha KPOHIIITEIHI)

CeiTioop curHanpHui
Ha TPH JIAMITH

EXES



[To3naueHHs JiHiH, IPOBOJOK, CTPYMOIPOBO/IIB

JIiHisg poBOIKH |:|_ — —  Ilpoknamanus

3aranpHe 300pakeHHS

Ha Tpoci

- — — —JliHig K11 KepyBaHHS 1 1 Bigkpute npokiagaHHs

— — —Jlinig 3a3emIIeHHS
1 3aHYJICHHS
—+—+—+— JliHig HanpyToI0

[IpoBojika B TpyOax
3arai. 300paxxeHHs

o

ITpoBoKa rHyYKa
<36B VAV

B METaJIOPyKaBi

——}—— IpoBoaKa mij MIiHTYcOM : [[nHa Ha 130JTOpax

—H— IIpoBoaka B JIOTKY
EI [TpoBoaka B KOpoOi

[To3nauenHs mad, MUTIB, MyJIbTIB, KOPOOOK 3 arnaparyporo

] {uTOK, pO3MOALTBUHIA
PUCTPIi

[Tada, manens, AUUK
JIBOCTOPOHHBOTO

N [[luTOK OCBITIICHHS

00CITyroByBaHHS
[urt 3 4-pox mad

[] KopoGka nporsxua

[ Smux 3 amapaTyporo

[To3HavueHHs1 BUMHUKAYiB, IEPEMUKAYIB, ITEIICEILHUX PO3ETOK

Bumukau A
3aranpHe 300paKeHHS

BuMukaud o 1HOIIOIFOCHUN
BuMukau 1BOnoarOCHUM a
BuMukau TpunontocHun

[TepemMukay O HOMOJIFOCHUI

ANENENENR

[ITerncenbHa po3eTkKa,

JBOITOJIFOCHA
[[ITencensHa po3eTka,

JBOIIOJIFOCHA, 3[JBO€HA
[IITencenbHa po3eTKa

13 3aXMCHUM KOHTaKTOM
[ITencenbHa po3eTKa,
TPUIOJIIOCHA 13
3aXHCHUM KOHTAKTOM



[lo3HaueHHs BHIIB TMPOKIAJAHHS JIHINA, OMOp, €JIEMEHTIB 1 KOHCTPYKIIH
MOBITPAHUX JIHIN

Omnopa [TigBitryBaHHs IPOBOTY
3araibHE TO3HAYCHHS (xabemr0) Ha TpoOCi
—) Omopa KiHIleBa barapes koHaeHcaTOpIB

MDK OITOpamMu
T

Ormopa npoMizkHa
_@_ pa np

a0o0 JiHIA IOBITPsHA o = 3ano01KHUK HA OIOpi

Ha OTopax
@ CBITHJIBHUK Ha OTOP1 Po3’ennyBad Ha omnopi

S =

['po3o3axucHi mpuCTPOi

@ Ha o1nopi

I'padiuHi Mo3HAYEHHSI €IEKTPUYHOrO OONaJHAHHS, MPOBOJOK HU3bKOBOJIBTHO-
KOMIUIEKTHUX HPUCTPOiB, BUMHUKAUiB, amapaTriB KOHTPOJIO, €JIEKTPOYyCTaTKyBaHHS B
CXeMax €eJIEKTPOIIOCTa4YaHHs Ha IUIaHax, $Kl HaWOLIbII MOIIMPEHI NpPH BUKOHAHHI
OakagaBpChKUX POOIT HABEJIEHO HIKYE

[Ipu HeoOximHOCTI BUKOHYIOThCS Cxema 3'enHanb (E4), Cxema miIk/o4eHb

(ES). Hns 3aificHeHHA 30BHIIIHIX MIAKIIOYEHb BHPOOIB MpH  iX eKciulyaTari
BUKOPHUCTOBYIOTh CXEMU IAKITFOUECHHS.

Cxema _ocBitjieHHs1 _00’ekTy (cuctemu) — (EQ) wmictuth BigoOpakeHHs

(GyHKIIOHATBHI YaCTUHU BUPOOY (CUCTEMH) Ta MEpeka OCBITIICHHS Y 3B’ 513Ky MK HUMHU.
I'padpiuna mobymoBa cxemH TMOBUHHA B1JI0Opa)KaTW TOCIHITOBHICTh (DYHKIIIOHATIBHUX
MPOIIECIB OCBITJICHHS, 1[0 LTIOCTPYIOTHCS cXeMoto. DyHKIIOHATIBHI YaCTUHU Ta 3B’ A3KU
MDK HUMH 300paKyIOTh Y BUTJISIII YMOBHUX Ipa(piyHUX MO3HAYECHD JIIOMIHECIICHTHUX YU
JaMIl  po3KaproBaHHs, BcTaHoBieHux cTangaptamu ECKJ[ Ta CHull. Oxpewmi
(yHKLIOHAIBHI YaCTUHM HA CXEeMl JIOMYCKAaeTbCcsl 300pakyBaTW y  BUIJISAL
MPSIMOKYTHUKIB 3 THUMH TO3UIIHHUMU TIO3HAYEHHSMH, [0 TPUCBOEHI 1M Ha
npuHIUIiagbHiA cxeMi. Ha QyHKI[lOHANIBbHIN cXeM1 BKa3ylOTh TEXHIYHI XapaKTEPUCTUKU

(yHKIIOHATFHUX YaCTHUH, XapaKTEpHI MapaMeTpH.



Cxemu 11u¢ppoBoi 004HCIIOBAHOI TeXHikM BUKOHYIOTH 3rigHo 3 [OCT 2.708-81
3 ypaxyBanHsMm ['OCT 2.701-84, TOCT 2.702-75, T'OCT 2.721-74. YMmoBHi rpadiusi
300paskeHHs] BUKOHYIOTH 3rijHo 3 'OCT 2.743-82 ECKJI”.

Kinematuuna cxema (K3) Bukonyerbes 3rigao 3 ['OCT 2.701-76 3 ymOBHUMU

MO3HAYCHHSIMHU €JICMCHTIB, 4epe3 sKi Mmepemaaerbcs pyx. Isi HAOYHOCTI KiHEMaTH4YHY
cxemMy BHUPOOy MOXHa BimoOpaxaTu B akcoHoMmeTpii. Jlo KiHEMaTH4YHOI CcXeMu
CKJIaJIa€Thcs crenudikariis, ska Moke OyTH po3TallioBaHa Ha MOJIl CaMOi CXEMH.

CkaananabHe kpecieHHsi (CK) mictuth 300pakeHHS KOHCTPYKII Ta JaHi,

HeoOXiHI Js omepamiil i1i ckimaganHs. [lo CkiIamaiabHOTO KpECIeHHsS JIOAA€ThCS
cnenudikailis, 1Mo BUKOHYETbCS OKpeMo Ha ¢. A4 B Mexax BHU3HadyeHoi Tabnuii. B
cnenu@ikamnli CnoYaTtky I03HAaYaroThCs BCl OpWUIIHAJBHI JAeTalll, HOTIM  TIpyna
CTaHAAPTHUX BUPOOIB 3 BKa3yBaHHSAM CTaHJAPTIB, MOTIM —HIll BUPOOH ™.

MonTaxne kpecjiennss (MK) Mictuth 300pakeHHs KOHCTPYKII Ta JaHi,

HEOOXIJH1 JJIsl oTepalii MOHTa)XXy CKJIaJaHHS BUPOOY (CUCTEMH).

Buj 3aranabnuii (B3) Mictuth 300paykeHHsT KOHCTPYKIIIT 1 Bi1I0Opakae B3a€MOIII0

HOTr0 OCHOBHUX YAaCTHH 1 TMOSICHIOE MPUHIUN poOoTH BUpoOy. CKIagoBI YaCTUHU
KOMILIEKCA, a TAKOXK 3 €JHAHHS 1X MK COOOI0 Ha MICIII €KCIUTyaTallli BU3HAYa€ 3arajibHa
cxema.

Kpecienns 3arajbHOro BUIJIsAy

3araibHUN BUTJIS] TPUCTPOIO a00 By3Jla BUKOHYETHCA 3TiAHO 3 BHMOTraMu
Mmikaep:xkaBHoro crangapty ['OCT 2.109-73 1 He MeHIIEe HDK B TPbOX MPOEKIIIsX.
JlominpHO TOKa3yBaTu po3pizu. Ha kpecieHHi BKazylOTh rabapuTHI Ta YCTaHOBOYHI
po3Mmipu. Jlerani 1 By3nu, SIKi BXOJSTh B JaHUW TPUCTPIA YU BY30JI, HYMEPYIOTh B
JECATKOBIM CHCTEMI.

Jlo KpecieHHs TOBMHHA OyTH BHUKOHaHa crneuudikamia. B rpapi —ANewn/n”
MIPOCTABIISIETHCST  TIOPSKOBUIL HOMEp, B Tpadi —Hoswauenus” - NECATKOBHM HOMEpP
KpecJIeHHsT ab0o cTaHJapT (TEXHIYHI YMOBH) JJIsl CTaHAAPTU30BAHUX (HOpPMasli30BaHUX )
netanei, B rpadi —Haimenysanus” - Ha3Ba IeTaICH.

ILnan revepanabuuii (IIIN) Mictuth 300paxkeHHsT 00’ €KTY 3 PO3BOJKOI0 KaOSIBHUX

Mepex 1 BigoOpaxkae B3a€MOi0 MOr0 OCHOBHUX CTPYKTYPHMX YacCTHH 1 TOSICHIOE



OpUHLIUI poOoTH 00’ €KTy. BigHOCHE po3TalryBaHHS CKJIaJJOBUX YaCTUH BUPOOIB Ta (Tipu
HEOOX1THOCTI) MPOBOJIIB, KI'YTiB, KaOeJiB MOKa3yHTh HAa CXEeM1 pO3TalllyBaHHS.

Inan Ta po3piz TpanchopmaropHoi (rarosoi) mipcraumii (TII),

po3noiabuoro npucrpow (PII) mictuth akcoHOoMeTpuuHi Buau Ta po3pizu TII, PII,

PII-TII.

CkiajanbHe KpecleHHS, CTPYKTYpHi, (YHKIIOHaIbHI, ONTHYHI, KiHEMaTH4HI,
CXEMH OCBITJIEHHS, crienudikarlii Ta nmepeiku eIeMEeHTIB BCbOI0 BUpOOY MarOTh TOM ke
caMu# KoJ, ajie:

CkiiaganbHe KpecieHHs 3 J1oAaBaHHSM B KiHII mudpy innekcy CK. Enextpuuna
MpUHITUIIOBA cxema BUpoOy — iHaekcy El. Enexrpuuna ¢pyHkIioHanbHa cxeMa — 1HJIEKCY
E2. Ontnuna cxema — inaekcy JI. Enektpuuna npuHnunoBa cxema - inaekcy E3. Cxema
eJeKTpUYHUX 3’enHaHb — 1HAekcY E4. Cxema ocBiTieHHa 00’ekty — EO. MoHTaxHe
kpecnenuss — MK. Ilnan renepanpuuit 06’ekty — III.  Bua 3araneamit — B3.
Kinematnuna cxema — inaekcy K3. Ontuyna cxema — iaekcy JI. KomOiHOBaH1 cxeMu —
iHgexkcy C 1 Tak Jajgl 3a BHILEBKA3aHOI PO3MIU(GPOBKOI0 BCIX YMOBHUX IO3HAYEHb
KpecieHb TrpadiuHol YaCTUHH MPOEKTY.

Ha enexTtpuuHiii cxeMi NIIKIIOYEHHS 300paXyrooTh BHUpIO y  BUIIISAIL
MPSMOKYTHUKA; BXIJHI 1 BHXIJHI €JIeMEHTU (3’€IHyBadl, 3@KUMH 1 T.I.) — Y BUTJIAII
YMOBHUX TIpaiyHMX MO3HAYEHb 3 BKA31BKOIO MO3MIINHUX MO3HAYEHBb BIAMOBIAHO /10
€JIEKTPUYHOI TPUHIIMIOBOI cXeMU. B KiHIIl POBOAIB 1 KaOesiB 30BHIIIHBOTO MOHTAXY,
IO IMIABOJSATHCS 0 BXIAHMX 1 BUXIIHHUX €JIEMEHTIB, HAHOCITH 3 HEOOXIJHUMH ITaHUMHU
PO MiAKIIOUCHHS BUPOOY. 300pakeHHSI BXIHUX 1 BUXIJIHUX €JIEMEHTIB B CEpeIuHI
rpadiqHOrO TMO3HAaYeHHs BUPOOY MOBHHHO BIJAMOBINATH iX JIACHOMY PO3MIIIEHHIO Y
BUpPOOI.

Ha enexTpuuHiii 3aragbHiil cXeMi €JIE€MEHTH, K1 BXOAATh Y KOMILUIEKC ITPUCTPOIO
300paXyIOTh Yy BUTJISlI NPSIMOKYTHHKIB, a00 yMOBHHX TpadiyHMX MO3Ha4YeHb, a00
30BHIIIHIX 00puciB. ['padiyHi MO3HAYEHHS TNPUCTPOIB 1 E€IEMEHTIB, y TOMY YHUCIHI
BXIJTHUX 1 BUXIJTHUX, CIIIJl PO3TAIIOBYBAaTH OJU3BKO A0 iX MIACHOTO PO3TAITyBaHHS Yy

BHUPOOI.



Binomocti npo enemenTtu 1 mpuctpoi (iX Ha3Ba, TUI 1 TO3HAYEHHS TOKYMEHTY, Ha
OCHOBI SIKOTO BOHU BHUKOPHUCTaH1) PO3MIIIYIOTh OUIS TpadiuyHUX MMO3HAYCHb €JIEMEHTIB,
npuctpoiB. Ilpu BenuKid KUIBKOCTI €JIEMEHTIB Il BIJIOMOCTI JAalOTh Yy TIEpesiKy
€JIEMEHTIB 10 (opMi, 110 MPUBEACHA IJIs MPUHIMIIOBOI cxeMu. B Takomy Bunaaky Oinis
rpadiYHUX MTO3HAYCHD €JIEMEHTIB 1 MPUCTPOIB MPOCTABISAIOTH MO3HUIIIMHI TTO3HAYCHHS.

Ha 3aranpHux cxemax Ta cxeMmax MiJKIIOUEHHS MOKa3ylTh MPOBOJA, JHKIYTH 1
Kabesll OKpeMUMH JIIHISIMUA 3 TO3HAYCHHSAM iX IMOPSIKOBHX HOMEPIB y MeXax BHUPOOY
(103BONSAETHCS CKBO3HA HyMeEpallis MPOBOJIIB, HKTYTIB 1 KaOemiB, SKIIO MPOBOAA, IO
BXOJISITh Y JDKTYTH MPOHYMEPOBaHI B MEKaxX KOKHOTO JKTYTa).

[To3HaueHHs MpOBO/IB, KaOEIIB 1 KI'YTIB, @ TAKOX HEOOXI1JIHI BIJOMOCTI PO HUX
3aMUCYIOTh TAKOX, SIK HA CXeMax 3’ €HaHb.

Ha enexkTpuuHiii cxeMi pO3MIIIEHHS 300paXKylOTh CKJIAJO0Bl YaCTUHU BHPOOY y
BUTJISIAI CIIPOIICHUX 3O0BHIMIHIX OOpUCIB a00 yMOBHUX TpadiyHUX TO3HA4YEeHb (MpU
HEOOX1HOCTI HAHOCSTH 3B’SI3KM MIK HUMH), @ TaKOXX KOHCTPYKIIIIO MPUMIIIECHHS abo
MICIIEBICTh, A€ IIi CKJaI0BI YacTUHU OyAyTh po3MimieHi. PosramryBanus rpadiuaux
MO3HAYEHb CKJIAJIOBUX YACTUH MOBHHHO BIAMOBIAATH iX IACHOMY PO3MIIICHHIO Y
KOHCTpYyKLii. Cxema MICTUTh BIAOMOCTI MpO CKJIAJOBl YacCTUHHU: Ha3By, THN 1
MO3HAYEHHS JJOKyMEHTa, Ha OCHOBI SIKOTO BOHU 3aCTOCOBAHI.

[Ipu Benukii KITBKOCTI CKJIAJOBUX YACTHH IIi BIJOMOCTI 3alUCYIOTh Yy MEPENiK
€JIEMEHTIB 110 opMmi, mepeadaueHii i1 eNeKTPUUHUX MPUHIIMIIOBUX CXEM.

Cxemu Bukonytothes 3riqHo ['OCT 2.702-84 6e3 norpumaHHs MaciiTaly, JiicHe
IIPOCTOPOBE PO3TAIITYBaHHS €JIEMEHTIB a00 HE BPaxOBY€EThCS B3araii, a00 BpaXxOBY€EThCS
MpUOJIU3HO.

JIiH1i eNeKTPUYHOro 3B’SI3Ky Ha MPHUHIMIIOBINA CXeMl HOCATh YMOBHHUU XapakTep i
HE € 300paXXEHHSM pealbHUX JPOTIB.

JIiHi1 3B 43Ky MIXK €JI€MEHTaMH CXEMHU PO3TalllOBYIOTh TIIbKH TOPU30HTAIBHO a00
BEPTUKAJIHO 1 BOHM MOBUHHI MaTH HAIMEHITY KUIBKICTh 3JIOMIB 1 B3aEMHUX MEPETUHIB.

Crannmapt ['OCT 2.701-84 BcTaHOBIIOE TOBIIMHY JIiHIHN 3B 3Ky Bix 0,2 1o 1 MM
3aJIeKHO Bil (opMary CXeMu 1 po3MipiB TpadiyHMX MO3HAYEHb. TOBINHMHA, IO

pekoMmeHnayeTbes, Bia 0,3 10 0,4 mwm.



Enextpuuni enemMeHTH 300paXylOTbCs YMOBHUMH TpapiuHUMU TO3HAYEHHSIMU
(VT'TI). ToBmuHa JiHIT 3B’ 13Ky H0PIBHIOE TOBIIWHI JiHIM YITI.

Bincranp Mk 1BOMa mapayieIbHUMU JIHISIMHU 3B’SI3Ky — HE MEHIIE 3 MM, a MIXK
OKpeMHUMU TpadigHUMH 300paKCHHIMU — HE MEHIIE 2 MM.

Ha BinsHOMY MOJII cCX€MM MOMIIIAIOTh JllarpaMu, TaOJIuIll, TEKCTOB1 BKa31BKH.

JIJis KOMITAKTHOCTI CXE€MH, a TaKOXK MPH BEJIMKIN HACHUEHOCTI CXEMH YMOBHUMH
rpaiyHUMH MO3HAYEHHSAMH, JOMYCKAETHCA BC1 TO3HAYEHHS MPOMOPIIHHO 3MEHITYBaTH:
IpU [IOMY MPOCBIT MIXK JBOMa cyciaHimMu JdiHissMu YI'TI noBunen 6ytu He mene 1,0
MM.

3 MeTow OUIbIIOT HAOYHOCTI 300pa)K€HHs Ha MPUHIUIIOBIM €IEeKTPUYHINA cXemi
JO3BOJISIETHCSl TEPEMIILIEHHS €JIEMEHTIB CXEMH Ha MOJi KPECICHHs 0e3 MOpYyIIeHHS
MPUHIUIIB MOOYJJOBU CaMOi CXEMHU.

JIJist cCipOIleHHsI CXEMHU JIOMYCKA€EThCA JICKIJIbKA €JIEKTPUYHO HE MOB’I3aHUX JIHIN

3B’SI3KY 3JIMBATH B JIIHIIO TPYHOBOTO 3B SI3KY.

16.2 IlpaBujia BUKOHAHHS CXeM 3'€IHAHb

o Ha cxemi 3'e1HaHb MOBHUHHI OYTH 300pa)ke€H1 BCl1 MPUCTPOI i €IEMEHTH, 110
BXOJSITh J0 CKJIaJy BUPOOH, iX BXIJHI i BUXIJIHI €JIeMEHTH (3'€IHYyBayi, IJIaTH, 3aTHCKU
1 T.11.), @ TAKOXK 3'€THAHHS MK [IUMH MPUCTPOSIMH 1 €JIEMEHTAMU;

o [Ipuctpoi i enemMeHTH Ha cXeMl 300paKylOTh: MPUCTPOIO - y BUIIIAIL
MPSIMOKYTHUKIB a00 CHPOIIEHUX 30BHINIHIX OOpPHUCIB; €IEMEHTU - y BUIJISII YMOBHHX
rpadiyHUX MO3HAYEHb, NPSIMOKYTHHUKIB 200 CIIPOLIEHUX 30BHIIIHIX OOpPHUCIB;

o [Ipu 300pa’keHHI €JIEMEHTIB Yy BHIJISAI MPSIMOKYTHUKIB a00 CIpPOILEHHUX
30BHIIIHIX OOpHUCIB JOIMYCKAEThCS YCEpEeNrWHI HUX TMOMIIIATH YMOBHI rpadiuHi
MMO3HAYECHHS €JIEMEHTIB;

o BxinHi ¥ BHXIJHI €JI€MEHTH 300pa)KylOTh y BUIJIAI YMOBHUX TpadiuHUX
no3HaueHb. JlomyckaroTbes BXiAHI W BHUXIJIHI €JIEMEHTH 300pa)KyBaTH 3a IpaBUJIIAMHU,

YCTAaHOBJICHUM BHIIIC,



o PozramyBanHsa rpadiuHuX MO3HaYeHb NPUCTPOIB M €IEMEHTIB Ha CXEMl
NOBUHHE TMPHUOJIM3HO BIANOBIIATH AIMCHOMY PO3MIIICHHIO €JIEMEHTIB 1 MPUCTPOIB y
BUPOOI;

o PosramryBanHs 300pa’keHb BXITHUX 1 BHXITHUX €JIEMEHTIB a00 BUCHOBKIB
ycepenuHi TpadiyHuX TO3HAYEHb 1 MPHUCTPOIB a00 €JIEMEHTIB IMOBUHHE MPHUOIU3HO
BIJIMOBIAATH IXHBOMY JIMCHOMY PO3MIIIEHHIO B TIPUCTPOI ab0 eneMeHTi. JlomycKkaeTbes
Ha CXeMl He BIJOMBATHU PO3TAIIyBaHHS MPHUCTPOIB W €JIEMEHTIB y BHPOOi, SIKIIO CXEMY
BUKOHYIOTh Ha JIEKIJIBKOX apKyliax ado po3MiIIeHHs MPUCTPOIB W €JIeMEHTIB Ha MiCIIi
eKCIUTyaTallii HeB1JIOMO;

o EnemenTn, BUKOpPUCTOBYBaHI y BHpPOOl YaCTKOBO, JOIYCKA€EThCS
300pa)kyBaTd Ha CXE€Ml HENOBHICTIO, OOMEXYIOUHCh 300paX€HHSM  TUIbKU
BUKOPHCTOBYBaHUX YaCTHH;

o Ha cxemi Ouns rpadgiuyHuX MO3HAY€Hb NPUCTPOIB M €JIEMEHTIB YKa3yIOTh
MO3MULIIHI MO3HAYEHHs], MPUBJIACHEHI iM HAa MPUHUMIOBIA cxeMi. binsg abo ycepeauni
rpaiyHOro MO3HAYEHHSI PUCTPOIO JOMYCKAETHCS BKa3yBaTU HOro HallMEeHyBaHHS I TUII
i1 (a00) mo3Ha4YeHHs TOKYMEHTa, Ha MACTaBl IKOTO MPUCTPI1N 3aCTOCOBAHUM;

o Ha cxemi BapTo BKa3yBaTH MO3HAYEHHSI BUCHOBKIB (KOHTAaKTiB) €JIEMEHTIB
(mpuctpoiB), HaHeceHi Ha BUPIO a00 BCTAaHOBJICHI B iXHIA JOKyMeHTarii. SKmo B
KOHCTPYKIIIi MPUCTPOIO0 a00 ejieMeHTa ¥ y MOoro JOKyMeHTallli MO3HAYeHHs BXIJIHHX 1
BUXIJTHUX €JIEMEHTIB (BHUCHOBKIB) HE 3a3Haye€Hl, TO JOIMMYCKAE€TbCS YMOBHO
MIPUBJIACHIOBATH 1M TIO3HAYCHHS Ha CXEMi, MMOBTOPIOIOYHM iX HaJam y BIAMOBIIHUX
KOHCTPYKTOPCHKHX JTOKYMEHTAaX;

o [Ipu ymMOBHOMY TPHCBOEHHI TMO3HAYEHb BXIJHUM 1 BUXIJIHUM €JIeMEHTam
(BUCHOBKaM) Ha TOJIE CXEMH IMOMIIIAIOTh BIAMOBIAHE MosicHeHHA. [Ipu 300pakeHHi Ha
CXeMml JEKUIbKOX OJHAKOBUX MPHUCTPOIB MO3HAYEHHS BUCHOBKIB JIOMYCKAETHCS
BKa3yBaTH Ha OJIHOMY 3 HUX (HANPUKJIIAJ, IIOKOJIEBKY €IEKTPOBAKYYMHUX MPUIIAIIB);

o [Ipuctpoi 1 eneMeHTH 3 OJHAKOBMMH 30BHIIIHIMHU MIJKIIOUYECHHIMU
JIOTYCKA€EThCSI 300pakyBaTH Ha CXEMI 13 BKa31BKOKO MIIKIIOYEHHS TUIBKU ISl OJTHOTO

MIPUCTPOIO a00 €IEMEHTA;



o [Ipuctporo, M0 MarOTh CaMOCTIHHI CXEMHU MIAKIIOYEHHS, JOMYCKAeThCA
300pakyBaT Ha cxemi BUpoOOy Oe3 Moka3y MpUETHAHHS TPOBOIIB 1 XKUB KaOemiB
(6araToXuUILHUX MIPOBOJIB, EJICKTPUUHUX IITHYPIB) A0 BX1IHUX 1 BUXITHUX CJICMEHTIB;

o [Ipu 300pakeHHI Ha cXemi 3'€IHYBadiB JOMYCKAETHCA 3aCTOCOBYBATH
yMOBHI rpadiyHi MO3HAYEHHS, 10 He Moka3yiTh okpeMi konTakt (JJEPXKCTAHJAPT
2.755);

o Y npoMy BUManKy Oinst 300pakeHHs 3'€qHYBava, Ha TOJIe CXeMU abo Ha
HACTYIMHUX apKyIlax CXeMH MOMIIIAIOTh Ta0IMII 13 BKa31BKOIO IMIKITFOYCHHS KOHTAKTIB.
[Ipu posmimieHHl TaOaWIP Ha T0JIE CXeMH ab00 Ha HACTYIIHUX apKyllax iM
MPUBJIACHIOIOTh TMO3UIIIMHI TMO3HAYEHHA 3'€JHYBayiB, Ha JOJATOK 1O SKUX BOHU
cknazeHl. JlomyckaeTbecsa B TaOMMIIO BBOAMTH JIOAATKOBI Tpadu (HampuKIan, AaHi
poBeJeHHs). SKIo nansTh (kabenp - 0araToXWIbHE MPOBEIECHHS, EIEKTPUUHUN LIHYD,
rpyna IpoBO/JlIB) 3'€IHY€ OJJHOWMEHHI KOHTaKTH 3'€IHYBaylB, TO JOMYCKAETHCS TAOIHUIIO
noMmimiaTy OIS OAHOrO KIHIS 300pakeHHS Jkryta (kabemo - 0araTOXKUIBHOTO
MIPOBE/ICHHS, €JEKTPUYHOIO IIHYypa, TPYyNH MPOBOAIB). SKIIO BIAOMOCTI TIPO
MIKIIOYCHHS KOHTAaKTIB HaBeJcHI B TaOiuil 3'€qHaHb, TO TaOJHUIIl 13 BKa31BKOIO
M1 IKJTFOYSHHS KOHTAKTIB Ha CXEMI JIOMYCKAEThCS HE TMTOMIIIATH;

o Ha cxemi BupoOy ycepeauHi NpsIMOKYTHHKIB a00 CIPOILEHHX 30BHIIIHIX
oOpuCIB, 10 300paXyloTh MPUCTPOI, TOMYCKAEThCS 300paXyBaTH IX CTPYKTYpHI,
(GyHKIIIOHATBHI 200 MPUHITUTIOB] CXEMU;

o [Ipu BiaCyTHOCTI TPHUHIMIOBOI CXeMH BHUpPOOy Ha cxeMl 3'€JHaHb
MPUBJIACHIOIOTh TO3UIIAHI TO3HAYEHHS MPHUCTPOSIM, a TAaKOX €JIEeMEHTaM, IO He
BBIMIIUIW B TIPUHIUMIIOBI CXEMU CKJIQJIOBUX 4YacTUH BHpPOOy, 3a IMpaBUJIaMH,
YCTaHOBJICHUM BHIIIE, 1 3aITUCYIOTh 1X Y TIEPEIIIK €JIEMEHTIB;

° Ha cxemi 3'eqHanbp BUpOOY JOMYCKA€THCS TMOKA3yBaTH  30BHIIIIHI
MIKJIIOYCHHS BUPOOY;

o [IpoBenenHs, Tpynu TMpPOBOJIB, JKIYTH ¢ kabemi (6aratoXuiibHi
MIPOBE/ICHHS, €JIEKTPUYHI IIHYPH) MOBUHHI OyTHU MOKAa3aH1 Ha CXeMi OKPEMUMHU JIIHISIMU.

ToBummHa miHINA, MmO 300pakylOTh NPOBEACHHS, HKIYTH W Kabemi (OaraTOXWIIbHI



MPOBEJCHHS, €JIeKTPUYHI IIHYpH) Ha cxemax, nmoBuHHa Oyt Big 0,4 mo 1 mm. Jlns
CIPOLIEHHSI HAKPECJICHHSI CXEMH JOMYCKAEThCS 3IMBATH OKPEMI MPOBEACHHS a00 Kabeni
(6aratoXuiabHI TPOBEJAEHHS, CJICKTPUYHI IIHYpPH), [0 WAYTh HAa CXEeMl B OJHOMY
HANpSIMKY, Y 3araibpHy JiHito. [Ipy migxoAi A0 KOHTAKTIB KOXKHE MPOBEIEHHS U KTy
kabeno (0araToXXKWJIBHOTO MPOBEACHHS, CICKTPUYHOTO IIHYpa) 300paKylOTh OKPEMOIO
niHiero. JlomyckaroTbes JiHii, 0 300paKyI0Th MTPOBEICHHS, TPYIH MPOBOMAIB, IKTYTH i
kabeni (0araToXuibHI MPOBEICHHS, €JICKTPUYHI IIHYPH), HE NMPOBOIUTH a00 0OpHUBaATH
ix OISl MiCIb MPUEAHAHHS, AKIIO IXHE 300pa)X€HHS YTPYJHSA€E€ YUTAHHS CXeMH. Y IHX
BUITAJIKaX Ha cXemi OUIg Micih mpueaHaHHS abo0 B TaOJWIN HA BUIBHOMY TOJI CXEMH
MOMIIIAIOTh BIJOMOCTI B 00Cs31, JOCTaTHHOMY JIJIsi 3a0€3MEUEHHS OJIHO3HAYHOTO
3'€THAHHS,

o Ha cxemi BupoOy, 10 CKJIaqy SIKOTO BXOJATh OAraTOKOHTAKTHI €JIEMEHTH,
JiHIT, MmO 300paxyloTh HKIyTH (kKabenmi - OaraToXXWJIbHI TPOBENICHHS, EJIEKTPUYHI
IIHYpH, TPyIu MPOBOJIIB), JOMYCKAETHCS IAOBOJUTU TUIBKH 0 KOHTYpPY IpadiyHOro
MO3HAYEHHS €JIeMEHTa, HE IMOKa3yIouMW MpUEAHAHHS /0 KOHTAaKTiB. BKa3iBKH TIpo
MIPUETHAHHS TIPOBOJIB a00 XUB Kabelnto (0araToXuUIbLHOTO MPOBENICHHS, €IEKTPUYHOTO
IIHYpa) 10 KOHTAKTIiB NPUBOJATH Y [IbOMY BUIIAJIKy OJHUM 3 HACTYIMHHUX CIIOCOOIB:

- Y KOHTaKTIB MOKa3ylOTh KIHII JIiHIM, M0 300paXXylOTh MPOBEACHHS a00 KUJIH
kabemnto (0araToXuJIHLHOTO TPOBENCHHS, €JIEKTPUYHOTO IITHYypa), 1 BKa3yKOTh iXHBOTO
no3HaueHHs. KiHIl JIiHIA HanpapisioTh YyOIK  BIAMOBIIHOTO JUKTyTa, KaOemto
(6araToXKMILHOTO MPOBEICHHSI, €IEKTPUYHOTO MIHYPa), TPYIH IPOBO/IIB;

- y 300pakeHHsI MHOTOKOHTAKTHOI'O €JIEMEHTA MOMIIIAI0Th TaOJHUIIIO 13 BKa31BKOIO
MIJKIIOYEHHS KOHTakTiB. TaOnuito 3'€IHYIOTh JIIHIE€IO-BUHECEHHSIM 3 BIJIMOBIIHUM
JDKTyTOM, KaOesewm, (06araTo>KMJIbHUM TPOBEICHHSIM, CICKTPUYHUM HTHYPOM) TPYIOIO
MIPOBO/IB;

o BcraBHi enemeHTH, uepe3 AKi TMPOXOIATHh MPOBEACHHS (Tpyma MpPOBOJIB,
JOKTYTH, KaOem - 0araToXWJIbHI TPOBEACHHS, €JIEKTPUYHI IIHYpH), 300paxylOTh Y
BUTJISAI YMOBHUX IpadidHMX MO3HAYCHB, YCTAHOBJICHUX Y CTaHAapTax CIMHOI CUCTEMHU
KOHCTPYKTOPCBbKOi jokyMeHtamii. [lpoxigHi 13omsaTtopu, BBOAM, TpaHchopmaTopu

300paXyIOTh Y BUTJISIII YMOBHUX TpadiyHUX MMO3HAYCHD;



o Ha cxewmi BapTO BKa3yBaTu MO3HAYEHHS BCTAaBHUX €JIEMEHTIB, HAHECEHI Ha
BUpIO. SIKIIO MO3HAYEeHHS] BCTABHUX €JIEMEHTIB HE 3a3Ha4eHl B KOHCTPYKIIi BUPOOyY, TO
JIOITYCKA€ThCSI YMOBHO MPUBJIACHIOBATH M MTO3HAYEHHS HAa CXEMI 3'€THaHb, TOBTOPIOIOYH
iX y BIAMOBIAHIM KOHCTPYKTOPCHKiM mokymeHTamii. [Ipm mpomMy Ha moje cxemu
IIOMIIIAIOTh HEOOX1IH1 TOSICHEHHS,;

) OnHOXWIBHI TIPOBEJCHHS, JDKTYTH, KaOeni (OaraTOXWJIbHI TPOBEACHHS,
CIEKTPUYHI IITHYpPH) IOBUHHI OyTH TO3HAYECHI MOPSAKOBUMH HOMEPAMH B MeEXax
BUpoOy. IIpoBenenHs, JKryTy, kabemi (6araToXXmibHI MPOBEICHHS, SIEKTPUYHI IIHYPH)
BapTO HyMepyBaTu okpeMo. [Ipu iboMy mpoBeneHHS, 0 BXOIATh Y JUKTYT, HyMEPYIOTh
y Mexax JDKIyTa, a KWid Kabemto (0araToKWJIbHOTO MPOBENCHHS, €JIEKTPUYHOTO
IIHypa) - y Mexax kabento (60araTroxuibHOro MPOBEJACHHS, SICKTPUUHOTO IITHYPA).

[Tpumitku: 1) JJomyckaeTbcsi HacKpi3HAa HyMepallisl BCIX MPOBOJIB 1 )KUB KaOesiB
(6araToXKUJIbHUX MPOBOIB, EIEKTPUYHUX IIHYPIB) Y MEKax BUPOOY.

2) JlomyckaeTbcsi HACKpi3HA HyMepallisi OKpeMHX MpPOBOIB, JDKIYTIB 1 KaOeliB
(O6araToXMJIBHUX TPOBOJIB, EJIEKTPUYHMX IIHYPIB) y Mexax BupoOy. llpu upomy
MPOBEJICHHS, 10 BXOJATh y JOKIYT, HYMEpPYIOTh y MeXaX JKIyTa, a >KUJIU KaOeiro
(6araToXuUIBLHOTO  TPOBEJCHHS, CICKTPUYHOTO IIMHYpa) - y MexXax Kabemro
(6araToXUILHOTO MPOBEICHHS, EIEKTPUYHOTO IIHYPA).

3) JlomyckaeTbcs HE TMO3HAYATH JKTYTH, Kabeni (0araToXwibHI MPOBEICHHS,
€JEKTPUYHI IIHYPH) 1 OKpeMi MPOBEACHHS, SKIIO BUPIO, Ha SKE CTAHOBIATH CXEMY,
yBIlJIe B KOMIUIEKC 1 TIO3HAYEHHS JDKIyTaM, KaOensiM (0araTo>KHJIBHUM TPOBOJIAM,
SJIEKTPUYHUM IIIHYpaM) 1 TpoBoJIaM OyIyTh IPUBJIACHEH] B MEXKaX YChOTO KOMIUIEKCY.

4) JlomyCKaeThCs MPUBIACHIOBATH IMO3HAYEHHS TPYIaM MPOBOIIB.

° Ao Ha NPHHIUIIOBIA CXeMl eJISeKTPHYHHM JIAHIFOraM ITPUBJIACHEHI
nmo3HaueHHs1 BignoBimHOo a0 JEPXCTAHIAPT 2.709, te BCIM OJHOXWUJIBHHUM
MpoBOJIaM, XujiaM KabeniB (0araToXWJIbHUX MPOBOJIB, EJIEKTPUYHUX IIHYPIB) 1
MPOBOJIaM KTYTIB MPHUBIACHIOIOTh Ti K MO3HadYeHHs. [Ipu 1boMy mKryTH W Kabemi
(6araToXuiIbHI MPOBEACHHS, €IEKTPUYHI ITHYPH ) TTO3HAYAIOTh BIJIMOBIIHO 10 BUMOT;

o Ha cxemi 3a gomomoror OykBeHOTro (OyKBEHO-LM(POBOT0) MO3HAYEHHS

JIOMYCKA€EThCSl BU3HAYATH (DYHKIIIOHAIbHY TMPUHAJEKHICTh MPOBEACHHS, KTyTa abo



kabemnto (6araToXXMJIBHOTO TIPOBEICHHS, EJIEKTPUYHOTO IIHYpa) 0 MEBHOTO KOMILIEKCY,
npuMillleHHI0O a0o0  (QyHKIIOHAIbHOMY JaHIory. bykBene (OykBeHO-LIM(PORBE)
MO3HAYEHHS TPOCTABIIAIOTH NIEPE/l MO3HAYCHHAM KOXKHOTO MPOBEACHHS, JXKTyTa, KaOelto
(OaraToXHIBHOTO MPOBEACHHS, €NEKTPUYHOTO IIHYPa), BIIOKPEMIIIOIOYH HOTO 3HAKOM
nedica. Y nupomy BUNajaky OykBeHe (OyKBeHO-IIM(PPOBE) MO3HAYEHHS BXOUTD JI0 CKIIady
MO3HAYEHHS KOXXHOTO MPOBEJEHHS, JUKIyTa ¥ kabemio (0araTOXHIBHOTO MPOBEACHHS,
eJIEKTPUYHOTrO HYypa). Jledic y mo3HaueHH1 AOMYyCKAE€ThCS HE MPOCTABIISATH, SKIIO 1€ HE
BHECE HEACHICTh Y YHMTaHHS CXeMH. JSIKIo BCl MpOBEACHHS, JOKIYTH, KaOemi
(OaraToXuIIbHI MPOBEIEHHS, EICKTPUYHI IIHYpH), 300pakeHl Ha CXeMl, HaJleXaTh IO
OJIHOTO KOMIUIEKCY, MPHUMIIIEHHI0O a00 (YHKIIOHATHHOMY JIAHIIOTY, TO OYyKBEHE
(OykBeHO-1IU(PPOBE) MO3HAYEHHSI HE MPOCTABISAIOTh, @ Ha IOJE€ CXEMU MOMINIAI0Th
BIJIMOBIAHE TTOSICHEHHS,

o Howmepa npoBoiB 1 xxuit kabemniB (6araToxXuJIbHUX TMPOBOJIIB, ICKTPUUHUX
IIHYpIB) Ha CX€MI MPOCTaBIAIOTh, SIK MpaBuiIo, OUld 000X KiHILIB 300paxeHs. Homepa
kaOeniB  (0araTOXXUJIBHUX MPOBOJIB, EJIEKTPUYHHUX IIHYPIB) MPOCTABISAIOTH B
OKPYXHOCTSIX, MIOMIIIEHUX Y PO3pHBax 300paxeHpb kabemniB (6araToXmibHUX MPOBO/IIB,
€JEKTPUYHUX IIHYPIB) MOOJM3y BiJ MICIb po3raiykeHHd xuil. Homepa mKryTiB
MPOCTABJISIOTH Ha TOJKAaX JIHIA-BUHECEHB OIS MICIIb pOo3raiy>KeHHs nmpoBoiB. Homepa
TpyI IPOBOIIB MTPOCTABJISIIOTH OIS JIIH1-BUHECEHb.

[TpumiTku:

1) Ilpu nmo3HaueHHi kabemiB (6araToXKUILHUX MPOBO/IIB, €IIEKTPUYHUX IITHYPIB), a
TaKOXK MpU BEJMKIA KUIBKOCTI KabOeniB (0araToKMJIbHUX MPOBOJIB, EJIEKTPUUHUX
IIHYpIB), [0 MIyTh Ha CXEMi B OJHOMY HAIpPSIMKY, JOMYCKAa€eThbCs HOMepa KaleniB
(6araToXXMILHUX TPOBOJAIB, €IEKTPUYHUX IIHYPIB) MPOCTABISTH B PO3PHBI JiHIT 03
OKPYKHOCTI.

2) Ilpu 300pakeHHI Ha CXeMi MPOBOIB, JKIYTIB 1 KabemiB (0araToXWIbHUX
MPOBOMIB, EJEKTPUYHUX IIHYPIB) BEJIMKOI JOBXKMHU HOMEpa IMPOCTABIAIOTH 4Yepes
MIPOMIXKKH, OOYMOBJICHI 3pYUYHICTIO KOPUCTYBaHHS CXEMOIO;

° Ha cxemi moBuHHI OyTH 3a3HauyeHi: IS OJHOXKIJIBHHX TPOBOMIIB - MapKa,

MIEPETHH U, IPHU HEOOX1THOCTI, pO3IBIYCHHS,



o mig  kabeniB  (0araTOXWIBHUX  TMPOBOJIB, EJIEKTPUYHHMX  IIIHYPIB),
3aMyUCyBaHUX y crenu@ikaliio sk MaTepiaj, - MapKa, KUIbKICTh 1 MEPETUH KUa i, mpH
HEOOX1THOCT1, KUIbKICTh 3alHATUX Kui1. KUIBKICTh 3alHATHX KU YKa3ylOTh Y
OpSIMOKYTHUKY, 110 TIOMIIAE MPaBOpyd BiA TO3HAYCHHS JaHUX  KaOelto
(6araToXUILHOTO MPOBEICHHS, EIEKTPUYHOTO MIHYPA);

° JUISL JDKTYTIB, KaOeiB 1 IPOBOJIB, BUTOTOBJICHUX I10 KPECIEHHSX, -
MO3HAYEHHS OCHOBHOTO KOHCTPYKTOPCHKOTO JTOKYMEHTA.

Ha cxemi npuBoaTh XapakKTEPUCTUKHU BX1IHUX 1 BUXITHUX JIAHIIOT1B MPUCTPOIB i
eJeMEeHTIB a0o0 1HII BHXIJHI JaHi, HEOOXIiIHI Ui BHOOPY KOHKPETHUX IPOBOJIIB 1
ka0eniB (0araToXWIbHUX MPOBOJIIB, EIEKTPUYHUX IIHYPIB), AKIIO IPU PO3pOoO0LI CXEMU
KOMIUIEKCY JaHl Ipo MHpoBoaud M kaOemi (0OaraToXXWIbHUX MPOBOJAX, EIEKTPUUYHHUX
IIHYpax) He MOXYTb OyTH BU3HAYEHI.

JlaHi (MapKy, NepeTHH ¥ 1H.) Ipo MPoOBOAU U Kabeni (0araToXXWIbHUX MPOBOJIAX,
CJICKTPUYHUX IIHYpaxX) YKa3ylTh OUIS JiHIM, 10 300pa)kyroTh TpoBoaM U Kabemi
(O6araToXWJIbHI TPOBOJIM, EJIEKTPUYHI IIHYpH). Y 1LbOMY BHMIAAKy JOMYCKAETHCS
MO3HAYEHHs MPOBOAIB 1 KabeniB (0araToKUILHUX MPOBOJIIB, €ICKTPUYHHUX IIIHYPIB) HE
npuBiacHoBath. [Ipym BKa3iBIl JaHWX MpPO MPOBOAM U Kabem (OaraToXUIBHUX
MPOBOJIIB, EJEKTPUYHHUX IIHYPIB) y BHUIJIAAI YMOBHHMX TIO3HAQYOK 11 MO3HAYEHHS
po3mpoBYIOTH Ha Mojie cxeMu. OHAKOBI MapKy, IEPETHH W 1HIII JaHl MPo ycix abo
OLIBIIOCTI TPOBOAIB 1 KaOediB (0araTOKUIBHUX NPOBOAIB, EJIEKTPUYHUX IIHYPIB)
JIOITYCKAETHCS BKa3yBaTH Ha MOJIE CXEMH.

Sxo Ha cxemi He 3a3Ha4yeHl MICIS PUEIHAHDb (HAampUKIal, HE MOKa3aHl OKpeMi
KOHTaKTH B 300pakeHH1 3'€JHyBaudiB) a00 YTpPYyJIHEHE BIIIIYKAHHSA MICLb NMPUETHAHHS
MIPOBO/IIB 1 JKUJI KaOeno (0araroXuibHOTO TPOBEICHHS, SICKTPUYHOTO IIIHYpa), Ta JaHl
PO MPOBOAM, JHKIYTH W KaOem (0araTOXKUIBHUX IMPOBOJIIB, €JIEKTPUYHUX IIHYPIB) 1
azgpecu IXHIX 3'¢qHaHb 3BOAATh y TaOJuIl0, iMEHOBaHy <TabOmuiero 3'€nHaHB>.
Tabnuito 3'eqHaHs BapTO MOMIIIATH HAa MEPIIOMY apKylll cXeMd ab0 BUKOHYBATH Y
BUTJISAII CAMOCTIMHOTO JOKyMeHTa. Taliuio 3'€lHaHb, 110 MOMIIIAETHCA Ha MEPIIOMY
apKyIlli CXeMH, PO3TAIIOBYIOTh, SIK MPABWIIO, HAJ OCHOBHHM HamucoMm. Biactans Mix

Ta0JIMIEI0 1 OCHOBHUM HAallMCOM MOBUHHA OyTH HE MEHII



12 mMm. IlpomoBxkeHHs Tabmwil 3'€AHAHH MOMIMIAIOTH JIIBOPYY Bii OCHOBHOTO
HaIMCY, MOBTOPIOIOYM TOJIBKY TaOmuill. Tabmuiro 3'€qHaHb y BUTJISAII CaMOCTIHHOTO
JOKyMEHTa BUKOHYIOTh Ha (opmaTi A4. OCHOBHMI Hamuc 1 JOAATKOBI Tpadu 10 Hel
BUKOHYIOTH 3a JICT 2.104.

®dopmy Tabnuili 3'€THaHL BUOMPAE PO3POOITIOBAY CXEMH 3aJICKHO BiJl BIJOMOCTEH,
K1 HEOOX1HO MOMICTUTH Ha cxemi. Y rpadax TaOiuIlh yKa3yloTh HACTYyIHI AaHi: Y
rpadi <[lo3HayeHHSI NPOBEIECHHS™ - MO3HAYEHHS OJHOXHUJIBHOTO TMPOBEIACHHS, JKUIU
kabemo (0araToXXWJIBHOTO TPOBEACHHS, €JICKTPUYHOTO IIHypa) abo MpOBEACHHS
mKryTa; y rpadax <3Biaku nae>, <Kynum HagxoauTh> - YMOBHI OykBeHO-IIU(pOBI
MO3HAYEHHS €JIEMEHTIB, 10 3'€AHYI0Th, 00 MPUCTPOiB; y Tpadi <3'enHAHHSI> - YMOBHI
OyKBEHO-LIM(PPOB1 MO3HAYEHHSI €JIEMEHTIB, IO 3'€AHYIOTh, a00 MPUCTPOIB, PO3ALIAIOUH
KOMOI0; Y rpadi <JlaHi mpoBeAeHHS™> 151 OAHOKUIBHOIO POBEJIEHHS - MapKy, MEPETUH
i, mpu HEOOX1AHOCTI, PO3IBIUYECHHS BIAMOBIIHO JO JIOKYMEHTA, Ha MIJCTaBl SKOTO HOTO
3aCTOCOBYIOTh; [JIsi KaOento (0araToKUJIbHOTO MPOBEACHHS, €JIEKTPUYHOIO IIHYpa),
3aMiCyBaHOr0 B chenudikaiio sK mMarepial, - MapKy, MEpPeTUH 1 KIUIbKICTh KHUB
BUITMIOBITHO JI0 JIOKYMEHTA, Ha IMJICTaBl SKOTO 3aCTOCOBYIOTH KabOenb (OaraToXHWIIbHE
MIPOBE/ICHHSI, JIEKTPUYHUN MIHYD); Y Tpadi <[IpumiTka> - 10AATKOBI YTOYHIOIOUI JIaHI.

[TpumiTku:

1) Po3mipu rpad 1o peKkoMeHAYIOTb.

2) JomyckatoTbes rpadu AUIMTA HA TATpadH.

[Ipu 3aroBHEHHI Ta0NHII 3'€AHAHL BAPTO JOTPUMYBATUCS HACTYITHOTO TOPSJIKY:

- TpU BUKOHAHHI 3'€JHAHb OKPEMHUMHU IMPOBOJAMH B TaOJMIIO 3aMUCYIOTh
MIPOBE/ICHHS B TIOPSJKY 3DOCTaHHS HOMEPIB, MPUBIACHEHUX 1M;

- 1NpyW BUKOHAHHI 3'€HAHb MPOBOAAMH JKIYTIB ab0 IKWiIaMH KaOeliB
(6araToXXUJIbHUX MPOBOJIB, €IEKTPUYHUX LIHYPIB) MEPEN 3alMCOM IPOBOJIIB KOXKHOTO
JDKTyTa a00 KW KOXKHOTO Kalemio (0araTOoKMJIBHOTO TPOBENCHHS, EJIEKTPHUYHOTO
IIHypa) TMOMIIIAIOTh  3arojioBok, Hampukiaa: <l[lamate 1> abo  <[lansate
ABBI' . XXXXXX.032>; <Kabenr 3> abo <Kabemr ABBI.XXXXXX.042>;

<IIpoBenennss 5>. IlpoBemenHs kryra abo >kuiu Kabemto (0araTOXKUILHOTO



NPOBEJCHHS, EJEKTPUYHOTO IIIHYypa) 3amUCyIOTh y TOPAAKY 3pOCTaHHS HOMEpIB,
NPUBJIACHEHUX MTPOBOJIaM a0o0 KUJIaM;

- NpU BUKOHAHHI 3'€lHAHb OKPEMUMH NIPOBOJAMH, JKTYTaMH IPOBOJIB 1
kalemsiMu  (6araToXXUiabHI TPOBEACHHS, €JICKTPUYHI LIHYpH) y TaOJHIO 3'€IHAHb
CIIOYaTKy 3alUCyIOTh OKpeMi IMpoBeJeHHs (0e3 3arojoBka), a MOTIM (3 BIAMOBIAHUMU
3aroJIOBKaMu) JDKTYTH TIPOBOMIIB 1 KaOeni (0araToXWiIbHI TPOBEICHHS, €JICKTPUYHI
IHYPH);

- SKIOI0O HA OKpeMi MPOBOJAX TMOBUHHI OYTH HAIITH 130JAMIMHI TPYyOKH, IO
€KpaHyIoTh OIUTITKH ¥ T.1., Ta B rpadi <[IpumiTKy> momimaroTh BiJNOBIJHI BKa3iBKH.
JlomycKaroThCS 111 BKa31BKH IMOMIIIATH Ha MOJIE CXEMH.

[Ipumitka. Ilpu 3acTocyBaHHI CXeMHU 3'€qHAHb TUIBKH JUISI €JIEKTPOMOHTAXKY
JOMYCKAEThCSl IHIIMM TOPAJOK 3amucy, SKIIO BiH YCTaHOBJICHWH Yy Tally3€BUX
CTaHJapTax.

Ha cxemi 3'enHanb Outd 000X KIHIIB JIiHIN, IO 300paXylOTh OKpeMi IPOBOJH,
MIPOBE/ICHHS JUKTYTIB 1 KUK KabeliB (0araToKUILHUX MPOBOJIIB, EIEKTPUYHUX IIHYPIB)
JIOIYCKA€EThCSl BKA3yBaTH aJpecH 3'€/lHaHb. Y 1bOMY BHIQJIKy TaOJUIIO 3'€IHAHb HE
CTaHOBIATH. [[03HaUEHHS MPOBOIaM JOIMYCKAETHCS HE TTPUBIIACHIOBATH.

Ha mose cxemu Hajg OCHOBHUM HAIMCOM JIONYCKA€THCS IMOMIIIATH HEOOXiTHI
TEXHIYHI BKa3IBKM, HANPHUKJIAJ: BHUMOTHM MPO HENPUITYCTUMICTh CIUIBHOI MPOKIAJAKU
JEeSKUX MPOBOJIIB, JKTYTIB 1 KabesiB (0araToKUIbHUX MPOBOIB, EIEKTPUYHUX IIHYPIB);
BEJIMYMHU MIHIMAJbHO TPUNYCTUMHUX BIJICTAaHEW MDK TNPOBOAAMH, JKI'yTaMUd U
kabenssMu  (0araTOKWJIBHUMHU TMPOBOJAAMM, €JIEKTPUYHUMH IIIHypamu); JaHl Mpo
crienuiuHICTh TPOKJIAIKA W 3aXMCTH TPOBOJIB, JDKTYTIB 1 KalemiB (0araTOKUIbHUX

MPOBO/IIB, EEKTPUYHUX LIHYPIB) 1 T.1.
16.3 IlpaBujia BUKOHAHHS CXE€M MiAKII0Y€HHS

Ha cxemi migkitoueHHs MOBUHHI OyTH 300pakeHi BUPiO, HOro BXIiTHI W BUXIAHI
eneMeHTH (3'€qHyBadi, 3aTUCKavl ¥ T.1.) 1 MPUEAHAH] JO HUX KIHLI MPOBOAIB 1 KaOemiB

(6araToXXMJILHUX TPOBOIIB, €IECKTPUYHHUX IIHYPIB) 30BHIITHBOTO MOHTAXY, OIS SKUX



MOMIIAIOTh JaHl MPO MiAKIIOYEHHS BUPOOHM [XapaKTEPUCTHKH 30BHIIIHIX JIAHIIOTIB U
(ab0) ampecu].

Bupi6 Ha cxeMi 300paxyroTh y BUIJIA1 MPSIMOKYTHHKA, a HOTO BXIJIHI W BUXIIHI
€JIEMEHTH - Yy BUIJISAI YMOBHHX TpadidHMX MO3Ha4yeHb. JlomyckaeThesi 300paKyBaTH
BUpIO y BHUIVIAAI CHPOIICHMX 30BHINIHIX OOpucCiB. BXigHI W BHXIJHI €JIEMEHTH
300paXxyI0Th Y IIbOMY BUIQIKY y BUTJISI/I1 CIIPOILIEHUX 30BHIIIHIX OOpPHUCIB.

Po3mimieHHst 300pakeHb BXIJHUX 1 BUXIJHUX €JIEMEHTIB ycepeauHi IpadidyHoro
MO3HAYCHHS BUPOOY MOBUHHE MPHUOJU3HO BIAMOBIIATH IXHBOMY JIMCHOMY PO3MIIICHHIO
y BUPOOI.

Ha cxemi moBuHHI OyTH 3a3Ha4eHl MO3UINIHI MMO3HAYCHHS BXIJIHHX 1 BUXITHUX
€JIEMEHTIB, IPUBJIACHEH] IM Ha MPUHLIUIIOBIA CXeMI BUPOOY.

Ha cxemi BapTo BKa3yBaTH MO3HAYEHHsS BXIJIHHMX, BUXIAHUX a00 BUBIJHUX
€JICMEHTIB, HaHeCeHI Ha BHUPIO. SKIIO TMO3HAYECHHS BXITHUX, BUXITHUX 1 BUBLIHHUX
€JIEMEHTIB Y KOHCTPYKI[i BHUpOOy HE 3a3HAu€Hi, TO JIOMYCKAEThCA YMOBHO
MPUBJIACHIOBATH 1M TIO3HAYEHHS Ha CXEMi, T[OBTOPIOIOYM iX y  BIJAMOBIIHIN
KOHCTPYKTOPCBKIN JokyMmeHTallii. [lpu 11boMy Ha moJie cXeMHu IOMIIMIAITh HEOOX1THI
MOSICHEHHS.

Ha cxemi Oia yMOBHMX rpadidyHUX MO3HAYEHb 3'€IHYBAYiB, 0 SKUX MPUETHAH]
MpoBeleHHs 1 KkaOen (0araToXKWibHI MPOBEAEHHS, €NEKTPUYHI LIHYpPHU), JOMYCKAETHCS
BKa3yBaTH HaliMEHYBaHHsI IIUX 3'€JHyBayiB i (a00) mMo3HAUYEHHS JOKYMEHTIB, Ha MiJCTaBi
SKUX BOHH 3aCTOCOBAHI.

[IpoBenenns i kabeni (O0araToKUJIbHI MPOBEACHHS, €IIEKTPUYHI ITHYPH) TOBUHHI
OyTH mOoKa3aHl Ha CXeMi OKPEMUMH JIHISIMH.

[Ipu HEOOX1AHOCTI HA CXEMi BKa3ylOTh MAapKH, EPETUHY, PO3LBIUYEHHS MPOBO/IIB,
a TaKoX Mapku KabeniB (0araTOKUJIBHUX MPOBOJIIB, €JIEKTPUUYHUX IIHYPIB), KUIBKICTB,
MepeTHH 1 3alHATICTh XWwiI. [Ipu BKa3iBIl MapoK, MEPETHUHIB 1 PO3IBIYCHHS TTPOBOIIB Y

BUTJISAJIl YMOBHHX MMO3HAYOK Ha TMOJIE CXEMH PO3MM(GPOBYIOTH 111 TO3HAYCHHS.



16.4 IlpaBuiia BUKOHAHHS 3arajbHUX CXeM

Ha 3aranpHiii cxeMi 300paxyrOTh IPUCTPOT i €IEMEHTH, IO BXOASATh Y KOMILUIEKC,
a TaKOX MPOBEACHHS, JUKTYTH ¥ Kabeni (0araToxuibHI MPOBOIM, €IEKTPUYHI IIHYPH),
1110 3'€THYIOTH 111 PUCTPOI 1 EITEMEHTH.

[Ipuctpoi # enmemMeHTH HaA cXeMi 300pakylOTh y BHUIVISAI MPSIMOKYTHHKIB.
JIOIyCKaIOThCSl €IEMEHTH 300pa)KyBaTH y BUTJISAI YMOBHHUX IpadiuHuX MO3HAYEHb 200
CIIPOIIIEHUX 3O0BHIIIHIX OOPHUCIB, a MPHUCTPOI0 - Y BUIVISAL CIHPOIICHUX 30BHIIIHIX
obpuciB. PosramyBanHs rpadiyHMX IMO3HAYEHb IPHUCTPOIB M €JIEMEHTIB Ha CXeMi
MOBMHHE MPUOJIM3HO BIANOBIAATH A1MCHOMY PO3MILIEHHIO €JIEMEHTIB 1 MPUCTPOIB Yy
BHUpOOi. JlomyckaeTbes HA cXeMi He B1IOMBATH PO3TAIlyBaHHS MPUCTPOIB U €IEMEHTIB y
BUpOO1, SAKIIO PO3MIMIEHHS iX Ha MICI €KCIUTyaTaimii HeBiAOMO. Y IMX BHIIaJKax
rpadiyHi MMO3HAYEHHS MPUCTPOIB M €JIEMEHTIB MOBHHHI OyTH PO3TAaIIOBaHI TakK, 1100
3a0e3neyyBaacs IpOCTOTa il HAOUHICTD [TOKA3y €JIEKTPUYHUX 3'€JHAHb MK HUMHU.

Po3ramryBaHHd yMOBHHUX TIpa(lyHUX MO3HAYE€Hb BXIAHHUX, BUXIJHUX 1 BCTaBHUX
CJIEMEHTIB ycepeAuHi 300paKeHb TMPUCTPOIB W €JIEMEHTIB TOBUHHE MPUOIU3HO
BIIMOBIJATH IXHBOMY JIMCHOMY PO3MIIIEHHIO Yy BUPOOIL. SKmio mis 3a0e3nedyeHHs
HAOYHOCTI MOKa3y 3'€/lHaHb PO3TalllyBaHHS rpadiuHUX MO3HAYEHb LIMX EJIEMEHTIB HE
BIJINOBI/Ia€ IXHBOMY A1MICHOMY PO3MIIIIEHHIO Y BUPOOi, TO HA MOJIE CXEMHU MMOBUHHE OyTH
MOMIILIEHE BIAMOBIJIHE MTOSICHEHHS.

Ha cxemi noBuHH1 OyTH 3a3Ha4eHI:

- U1 KOKHOTO MPHUCTPOI0 ab0 eleMeHTa, 300paKeHUX y BUTIISAI MPSIMOKYTHHKA
a00 CIPOILEHOT0 30BHIIIHHOTO OOPUCY, - IXHE HaAMEHYBaHHs i TUI 1 (a00) MO3HAYEHHS
JIOKYMEHTa, Ha IMiICTaBl SKOTO BOHM 3aCTOCOBAHI;

- i1 KOXXHOTO €JIEMEHTa, 300paKeHOro Yy BUIJIAII YMOBHOTO IpadigyHOro
MO3HAaYeHHs, - Moro Tum i (abo) mo3HaueHHs AokymeHTa. [lpu BenMkid KiJIbKOCTI
MPUCTPOIB ¥ EJIEMEHTIB PEKOMEHIYIOThCS 11l BIJOMOCTI 3alKCyBaTh B TEPEIiK
€JEeMEHTIB. Y UbOMY BHUIAJKy OuId TrpadiuHMX MO3HAYEHb MPUCTPOIB N EJIIEMEHTIB

MIPOCTABJISIFOTH TTO3UITIHHI TO3HAYEHHS.



[Ipuctpoi # enemeHTH, 3rpymoBaHi B mocTH ¥ (ab0) MpHUMIIIEHHS,
PEKOMEHYEThCS 3aMMCYBATH B MEPEIIIK MO MocTax i (a00) MPUMIIIICHHSIM.

Ha cxemi BapTo BKka3yBaTH MO3HAYCHHS BX1AHUX, BUXITHUX 1 BCTABHUX €JIEMEHTIB,
HaHeceH1 Ha BupiO. SIKIIO MO3HAYEHHsS BXIJHUX, BUXIJHUX 1 BCTAaBHUX E€JIEMEHTIB Yy
KOHCTPYKIIi BUpOOy HE 3a3Hay€Hl, TO [IOMYCKAEThCS IHUM €JIEeMEHTaM YMOBHO
NPUBJIACHIOBATH  TIO3HAYEHHS HAa CXEMi, T[OBTOPIOIOYM I1X y  BIJNOBIAHIN
KOHCTPYKTOPCBHKiM MokyMeHTalli. [Ipu 11boMy Ha moJie cXeMHu IOMIIMIAITh HEOOX1THI
MOSICHEHHS.

Ha cxemi pgomyckaeTbcsi BKa3yBaTH TMO3HAYEHHS JOKYMEHTIB 3'€IHyBadiB Ha
MOJIKaX JIIHIM-BUHECEHb, a TAKOXK YUCIO KOHTAKTIB 3'€/IHyBadiB, BUKOPUCTOBYIOUHU IMPHU
bOMY 1X HACTylTHE YMOBHE rpadiyHe MO3HAYECHHS.

[IpoBenenHs, MKryTH W Kabemi (OaraToXuibHI MPOBOJAU, €IEKTPUYHI LIHYPH)
MOBUHHI OyTH MMOKa3aHi Ha CXeM1 OKPEMUMHU JIIHISIMU U MO3HAYEHI OKPEMO MOPSTKOBUMHU
HOMEpaMH B Mekax BUpoOy. JlomyckaeTbcsi HaCKpi3HAa HyMepallisi TPOBOIIB, JUKIYTIB 1
kabeniB (0araTOXXWJIBHUX MPOBOIB, €JICKTPUYHUX IIHYPIB) y MeEXaxX BHUPOOY, SKIIO
IPOBEJEHHS, 0 BXOJATh Y JUKTYTH, IPOHYMEPOBaHI B MeXaX KOXXKHOT'O JKIyTa. SKIo
Ha MPUHUUIOBIA CXEM1 €JIEKTPUYHUM JIaHIFOraM MPHUBJIACHEH] TO3HAYEHHS BiJMOBIIHO
no JEPXXCTAHIAPT 2.709-72, To BCIM OJHOXXWUJIBHHM TPOBOJIaM, ujaaM KabOeliB
(6araToXXMJIbHUX MPOBOJIIB, €IEKTPUYHUX IIHYPIB) 1 IPOBOJAM JIKI'YTIB MPUBJIACHIOIOTh
Ti K TMO3Ha4YeHHs. K0 M0 ckiaay BUPOOy, Ha sike Po3poOJIAIOTH CXEMY, BXOAUTh
KiJTbKa KOMILICKCIB, TO OJIHOXKWJIBHI TPOBOAM, Kabeni (OaraToXuiabHI ITPOBEICHHS,
CJIEKTPUYHI IIHYpW) 1 JOKTYTH BapTO HyMEpyBaTH B MeXaX KOXXHOTO KOMILIEKCY.
[IpuHaneXHICTh OJTHOKIIBHOTO MPOBOTY, JKIyTa, Kabento (0araToXuibHOTO MPOBOLY,
EJIEKTPUYHOTO IITHYpa) J0 MEBHOTO KOMIUIEKCY BH3HAYAIOTh 32 JOIMOMOTOK OYKBEHOTO
(mudpoBux-1uppoBoi-OykBeHO-IIU(DPOBOT0) TMO3HAYCHHS, 1[0 TPOCTABIAE TEpea
HOMEpPOM KOXHOTO OJHOXXHJIBHOTO TPOBONY, JKryTa W kabemto (0araToXuiIbHOTO
MPOBOAY, EIEKTPUYHOTO IITHYPa) 1 BITOKpEeMITIOBaHOTO JedicoM. [[omyckaeThcst Ha cxemi
3a J0MOMOTOI0 OyKBEeHOTO (1U(pOBUX-TIUPPOBOI-0yKBEHO-ITU(POBOTO) TO3HAYCHHS

BU3HAYATH TPUHAJICKHICTh TPOBENCHHA, JHKryTa abo kabemro (0araToXUILHOTO



MPOBOMy, EJIEKTPUYHOTO IIMHYpa) OO0 TEBHUX MPUMIMEHb a00 (YHKIIIOHATBHUX
JIQHIIIOT1B.

HomMmepa oiHOXMIBHUX TTPOBOJIIB HA CXEMI1 IIPOCTABJISAIOTH OIS KIHIIIB 300pa’KeHb;
HOMEpa OJHOXKUIBHUX KOPOTKHX MPOBOAIB, SIKI YITKO BUAHI Ha CXEMi, JOMYCKA€THCS
OMIIIATH 017151 cepeIMHN 300paKeHb.

Homepa  kaOenmiB  (0araTOXWIBHHUX  TPOBOJMIB,  €JICKTPUUYHUX  IIHYPIB)
IPOCTaBIIAIOTECS B KPYXKEUKax, 0 MOMINIAIOTh y PO3pUBaX 300pakeHb KaOeliB
(6araToXuUIbHUX MPOBOJIB, EJICKTPUUYHUX IITHYPIB).

[Tpumitka. [Ipu mo3nadeHHi KabemniB (6araTOXMIIBHUX TPOBOIIB, €ICKTPUIHHUX
ITHYpPIB) MMO3HAYEHHS B KPYKEUYKH HE BIUCYIOTb.

Homepa mKryTiB NpOCTaBisAIOTh HA MOJKAX JIIHIM-BUHECEHb.

Ha cxemi Ouig 300pakeHHSI OJHOXKUJIBHUX MPOBOIIB, JDKIYTIB 1 KaOemiB
(6araTo>XKMJIBHUX TPOBOJIIB, EJNEKTPUYHUX IIHYPIB) BKA3ylOTh HACTYIIHI JlaHi: JJIst
OJTHOKWJIBHUX IPOBOJIIB - MAapKy, NEPETHUH W, MPU HEOOXIAHOCTI, PO3LBIYEHHS; IS
kabenmiB  (0araTOXWIBHUX TMPOBOMAIB, CJIEKTPUYHUX IIHYPiB), 3alHUCYBaHUX V
cnenu@ikaIio K MaTepial, - MapKy, KUIbKICTh 1 IEPETHH KUJI; JJIsl TPOBOIIB, KaOeiB 1
IDKTYTiB, BUTOTOBJICHUX IO KPECIIEHHSX, - MO3HAYCHHS] OCHOBHOTO KOHCTPYKTOPCHKOTO
JOKYMEHTA.

Akmio npu po3poOIl cXxeMu JaHl Tpo MpoBOAM i Kabemi (OaraToXUIbHUX
MPOBO/IIB, €JIEKTPUYHUX IIHYPIB), U0 MPOKIANAIOTh MPU MOHTaX1, HE MOXYTb OyTH
BH3HAUCHI, TO HAa CXeMi IPUBOJATH BIATIOBIIHI TOSCHEHHS 13 BKa3IBKOIO BHUXITHHUX
JTAHUX, HEOOXITHMUX JUIsi BUOOPY KOHKPETHUX MPOBOJIB 1 KabemniB (0araTOXHIbHUX
MIPOBO/IIB, €JIEKTPUUYHUX IIHYpPIB). [Ipu Benmukid KiTbKOCTI 3'€IHAHb PEKOMEHIYIOTHCS
3a3HA4YE€Hl BIJIOMOCTI 3amKMCyBaTH B TMEpENIK MPOBOJMIB, JIKIYTIB 1 KaOeniB
(6araTo>XMJIbHUX TPOBOJIB, EIEKTPUYHUX IIHYpiB). llepenik mnpoBoAiB, MIKIYTIB 1
kabemniB (0araToXXUILHUX TPOBOIIB, CICKTPUYHUX IMHYPIB) MOMIMIAIOTE HA TEPIIOMY
apKylI cXxeMH, SK TpaBUIO, HaJ OCHOBHHUM HAmucoM a00 BUKOHYIOTh y BHUIJISII
HACTYIHUX apKymiB. Y rpadax nepeniky BKa3ylOTh HAacTymHI JdaHi: y Tpadi
<[lo3HayeHHs™ - TMO3HAYEHHS OCHOBHOTO KOHCTPYKTOPCBHKOTO IOKYMEHTa IpPOBO.Y,

kabemnto (0araToXuIbHOTO MPOBOAY, €IEKTPUYHOTO IIHYpPA), JHKIyTa, BATOTOBJIECHUX I10



kpecneHHsx; y rpadi <lIpumitka> - kabem (OaraToXuiabHI MPOBOAM, EJIEKTPHYHI
ITHYPHU ), 110 TOCTABJISAIOTH 13 KOMILJIEKCOM ab0 MPOKJIAat0Th IIPU HOTO MOHTaX1; Kabei
(6aratoXuapHI TPOBOJAM, CJIEKTPUYHI IIHYpH), IO MPOKIAJAAIOTh NP MOHTaXI,
JOIYCKAETHCS B MEPENTIK HE BHOCUTH.

3aranpHy CXeMmy, M0 MOJIMBOCTI, BAPTO BUKOHYBATH Ha OJHOMY apKyIi. SKIIo
cXeMa uepe3 CKJIaIHICTh BUpoOy He MOXe OyTH BUKOHAHA Ha OJHOMY apKylli, TO: Ha
NepIIoMy apKyIll BHYEPUYIOTh BHUPIO y 1UJIOMy, 300paxyroud mocTd u (abo)
NPUMIIICHHS YMOBHUMHM OOpHCaMM M TOKa3yr4M 3B'SI3KYy MDK MoctamMu i (abo)
OPUMIIIEHHSAMHU. Y CepeinHI YMOBHUX OOpPHUCIB MOCTIB i (a00) MpHUMIIIEHb 300paxyoTh
TUIBKA TI TIPUCTPOI ¥ e€IeMEeHTH, 10 SKHUX IIJBOJATh TPOBEACHHSA MW Kabemi
(OGaraToXWiIbHI MPOBOAM, €JIEKTPUYHI IIHYpH), IO 3'€IHYI0Th noctd © (abo)
npuminieHHs. Ha 1HIIMX apKymax MOBHICTIO BHUYEPUYYIOTh CXEMHU OKPEMHUX IMOCTIB
(a00) mpumimieHb abo rpym MHocTiB ¥ (a00) MPUMIIIEHD; 3arajibHy CXeMy KOXHOTO
KOMITJIEKCY BUKOHYIOTh Ha OKPEMOMY apKYyIIIi, SIKIIO A0 CKIaay BUPOOY BXOJUTH KUTbKA

KOMILIEKCIB.

16.5 IIpaBuiia BUKOHAHHS CXE€M PO3TALILYBAHHA

Ha cxemi po3TamyBaHHS 300paXylOTh CKJIAJOBI YacTUHU BUPOOYy, a TMpHU
HEOOXI1THOCTI 3B'SI3KY MI?)K HUMU, KOHCTPYKII10, TPUMILIEHHS 400 MICLIEBICTh, Ha SIKUX Il
CKJIQJIOB1 YACTUHU OyAyTh PO3TAIIIOBAHI.

CkiamoBi 4YacTUHU BHUPOOY 300paxyrOTh y BHUIVISIAI CHPOIIEHUX 30BHIMIHIX
0o0puciB a00 yMOBHUX IrpaiyHUX MO3HAYEHb.

[IpoBomu, Tpymu MPOBOMIB, JKIYyTH ¢ kabem (6araTo>XKWiibHI TPOBOJIH,
€JICKTPUYHI IITHYPH) 300paXKyI0Th Y BUIJISAI OKPEMUX JIiHIN a00 CIPOIIEHUX 30BHIIIHIX
oOpuciB. Po3ramyBanHsi rpadiuyHUX MO3HAYEHb CKIIAJOBUX YacCTUH BUPOOY Ha cXemi
MOBUHHE 3a0e3leuyBaTd TMpaBWIbHE TOJAHHA TIPO IXHE IMCHE PO3MIMIEHHS B
KOHCTPYKIIIi, TPUMIIIEHH], HA MICII€BOCTI.

[Ipy BUKOHaHHI CXE€MHU pO3TalllyBaHHS JOIYCKAEThCS 3aCTOCOBYBAaTH Ppi3HI

criocodu moOy0BU (aAKCOHOMETPIsI, IaH, PO3pi3 KOHCTPYKIIT i T.1.).



Ha cxemi moBuHHO OyTH 3a3HAYCHO:

- JJI1 KOKHOTO TPUCTPOIO ab0 eleMeHTa, 300pa)KEHUX y BUIJISIL CIPOLIEHOTO
30BHIIIHBOTO OOPHUCY, - IXHE HaMEHYBaHHs ¥ TUN ¥ (a00) MO3HAYEeHHS JOKYMEHTa, Ha
MiCTaBl SKOTO BOHHU 3aCTOCOBAHI;

- i1 KOXXHOTO €JIEMEHTa, 300pakKeHOro Yy BUIJIANI YMOBHOTO TrpadigyHOro
MO3HAYEHHS, - loro TuI ¥ (a00) Mo3HaYeHHS JOKYMEHTA.

[Ipy BenmMKif KITBKOCTI MPHUCTPOIB M €JIEMEHTIB PEKOMEHAYIOThCS Il BIJIOMOCTI
3alUCyBaTH B TEPENIK €JEeMEHTIB. Y I[bOMY BHMOAAKy Ol rpadiyHuX I03HAYEHb

MPUCTPOIB M €JICMEHTIB MPOCTABIISAIOTH MO3UIIHI TO3HAUCHHSI.

16.6 YMoBHI rpagiuHi no3Ha4eHHsI OCHOBHHUX €JIEMEHTIB

CJICKTPUYHHUX KiJI

JUis HAOYHOCTI CXEM EJIEKTPUYHOI'O YCTAaTKYBAaHHS JOLUIbHO BHUKOPHUCTOBYBATH
CJIEKTPUYHI CXEMH, KOTpl CHellaJbHUMU TpadiyHUMU TMO3HAYCHHSIMH YMOBHO
BiJITBOPIOIOTH 3’ €THAHHS €JIEMEHTIB €JIEKTPOYCTATKyBaHHSI.

JUis BimOOpa)KeHHSI OKPEMHUX €JIEMEHTIB €JEKTPUYHUX KUI 3aCTOCOBYETHCS
cnemiajbHa cucTeMa TIpadiuHMX [O3HAY€Hb, $Ka BUKOPUCTOBYE HAWMPOCTIII
reOMETpUYH1 (Irypu — BIIPI3KK NPSIMUX, KOJA, MIBKOJIA, TPSIMOKYTHUKH, TPUKYTHUKHU
TOLIO.

PosrnsiHeMo ymoOBHI TpaiuHi MO3HAYEHHS OCHOBHUX €JIEMEHTIB E€JIEKTPUYHHUX
K1JI, sIKI BUKOPUCTOBYIOTHCS B IOBHUX CXE€MaX BTOPUHHHUX 3’ €/IHAHb.

B 6inpmiocti BUMaakiB B MOBHUX CXeMaxX BTOPUHHUX 3’€HAHb CUJIOBI €JIE€MEHTHU
(renepaTopu, TpaHC(POPMATOPH TOWIO) MOKA3YIOTh B OJJHO(A3HOMY BUKOHAHHI.

3aranpH1 BUMOTH 1 mpaBmiia BUKOHaHHs cxeM BctaHoBimoe ['OCT 2.702-84 €CK/I.
[IpuHunoBa cxema € HAWMOBHIMIOW EIEKTPUYHOIO CXEMOI0 BHUpoOy, Ha SKid
300pakar0Th BCl EJIEKTPUYHI €JIEMEHTH 1 MPHUCTPOi, HEOOXIAH1 I 3AIHCHEHHS 1
KOHTPOJIIO EJIEKTPUYHUX TMPOIECIB, 1 BCl €JICKTPUYHI 3B’SI3KM MK HHMH, a TaKOXK
€JICKTPUYHI €JIEMEHTH, SIKUMH 3aKIHUYIOThCS BX1JIHI 1 BUX1IH1 JIAHITIOTH.

J1o ckiany MpUHIKAIIOBOT CXEMH BXOASTH:



a) YMOBHI rpadiydi MO3HAYCHHS €IIEKTPUYHUX EJIEMEHTIB 1 €JIEKTPUYHI 3B’SI3KH
MIK HUMU,

0) MO3uIIIHHI JIITEPHO-IIMPPOB] TO3HAUCHHS CICKTPUYHUX CJICMEHTIB,;

B) HAITMCH, 1110 XapaKTepU3yIOTh BX1IHI 1 BUX1/IHI JTAHITIOTH;

I') IEpeJIiK eJIEMEHTIB (3a MoTpedor0).

[IpuHIIMTIOBI CXe€MH TOBHHHI OYTH MAaKCUMaJbHO HAOYHHUMH, 3PYIHUMHU [IJIS
YUTaHHS 1 HAaWKpaIlUM YMHOM B1I0Opa)kaTH JIOTIKY PO3BUTKY Ipoliecy y Bupobax. Bee
1€ JI0CATAETHCS JOTPUMAHHSAM HACTYITHUX YMOB:

- €JIEMEHTH, IO CIIJIFHO BUKOHYIOTH SIKi-HEOY1b QyHKIIT ((DyHKIIOHATBHI TPYTIH),
CJIIJT Ha CXeMax IpyIyBaTy MOOJIN3Y OJIMH Bijl OJHOTO;

- €JIEMEHTH YycepeauHl (YHKLIOHAJbHUX TPYI CJ1JI PO3TAalIOBYBATH TakK, 100
KOH(irypariis JJaHIoriB 0yjaa npocToro (100 KUIBKICTh 37I0MIB 1 IEPETUHIB JiHIN Oyia
HallMEHIIO0);

- (yHKIIOHAIBHI TPYHH €JIEMEHTIB CIHiJ pO3TAllOBYBaTH Ha CXeml B
MOCJI1IOBHOCTI, BIJMOBIAHIN pO3BUTKY MPOIECY 3J11Ba HAIIPABO;

- BCl JIOJATKOBI 1 TOMOMDXHI ()yHKIIOHATBHI JAHITIOTH (€JIEMEHTH 1 3B SI3KH M1k
HUMU) TpeOa, K MPABUIIO0, BABOJUTH 13 CMYTH 3aiiHITOI OCHOBHUMU JIAHIIOTaMU.

- CXEMH BUKPECHTIOIOTHCA JIJIsl BUPOOIB, 110 3HAXOIATHCS Y BIIKIIIOUEHOMY, TOOTO B
3HECTPYMJICHOMY TOJIOKEHHI.

[Ipy BUKOHAHHI TPUHIOMUIOBUX  EJICKTPUYHHX CXEM  PEKOMCHIYETHCS
JOTPUMYBATH MEBHUX MpaBWI. APKYII 13 CXeMaMHU 3allOBHIOIOTH TaK: Y JiBiil 4acTUHI
PO3MIIIYIOTh OCHOBHY CXE€MY, MOTIM rpadiuyHuii Martepiaji, IO MOSICHIOE IO CXEMU
(ukIIOrpamu, niarpaM 3aMUKaHb KOHTAKTIB 1 T. 11.), @ B IIpaBiii 4aCTUHI - TEKCTOBUM
Marepiai.

[IpyHIMIIOBI CXEMH BHWKOHYIOTh PSAIKOBUM MeTOoAOM. Ilpu mpomy
rpadiuHl TO3HAYEHHS €JIEMEHTIB a0o iX CKJIaJIOBI YaCTHHH, IO BXOJATh B OJUH
JIQHITIOT, 300pa)Kyl0Th MOCIIJOBHO OJWH 3a IHIIUM MO MPsIMIii, a OKpemi JIaHI[IOTH—
MOPSiJl, CTBOPIOIOYH TapajesbHl (TOpU30HTANbHI a00 BEPTUKAIBHI1) PSAIKH.

VYci amapatu  (pene, KOHTaKTH, KHOIMKH Ta KIIOYl YMPaBIiHHS,

aBTOMATUYHI BUMMKA4l, MEpPEMUKaul JAHIIOTIB TONI0) Ha EJEeKTPUUYHHX CXeMax



HE0O0X11HO 300paxXyBaTH Y BUMKHEHOMY MOJIOKEHH1, TOOTO MPH BIACYTHOCTI HAIPYTH
y BCIX JIAHLIOTaX CXEMU Ta 30BHIIIHIX MEXaHIYHUX 15X Ha anaparu.

KonTtakTu pene, KOHTaKTOPiB, KHOMKOBUX MEPEMHUKaUiB MOKa3YIOTh TAKUM
YUHOM, 100 cuiia, HeoOXiIHA ISl CIIPAIfOBaHHs, Jisia HA PyXOMUU KOHTAKT 3BEPXY
BHU3 IPU TOPU30HTAILHOMY 300pa)K€HH1 JIAHIIOTIB CXEMM Ta 3J1iBa HAIMpaBoO — IpHU
BEPTUKAIBHOMY.

JIJ1st MO3UIIIAHOTO MO3HAYEHHSI €JIEMEHTIB PEKOMEHIYEThCS 3aCTOCOBYBATH
JBOJIITEPHI KOJAU. AJie 3aJIe)KHO BiJl KOHKPETHOTO 3MICTY CXEMH €JIeMEHT OYJb-SIKOT0
BUJly MOXe OyTH MO3HAYCHUH 1 OJHIEIO JITEPOI0 — 3arajJbHUM KOJOM BHJY €JIEMEHTA.
Hanpuxknaz, skio B cxemi € Mar"iTHUN MMycKad 1 BIJICYTHI 1HIII pelie, TO Iel MmycKad
MO>KHa To3HauuTH Jitepoto K, xou BiH mae nBosiTepHuit koa KM.

[To3uniiine MO3HAYEHHS HAa CXE€Mi MPOCTABJISIIOTH Ol YMOBHOTO TIpadidyHOTO
300paK€HHsI €JIEMEHTIB (IPUCTPOIB) 3 MPaBOTO OOKY a00 HaJ HUMH.

{06 modermuTy COpuriHSTTS NPUHLHUIOBUX €IEKTPUYHHUX CXEM IX 1HOMI1
po30uBaOTh Ha (YHKI[IOHAJIBHI JUISHKH 1 300Ky (cmpaBa) poOJISITh HAAMHUCH, IO
MOSICHIOIOTHh (DYHKI[IOHAJIbHE MPU3HAYECHHS JIAHIIOra, ado BKa3yIOTh, O SIKOI CXEMU
TEXHOJIOTTYHOTO 00JaHAaHHS HaleKuTh. Llei manmror.

JIiHii 3B 43Ky MDK €J€MEHTaMHU MOBHUHHI CKJIaJaTUCh 13 TOPU3OHTAIBHHUX
Ta BEPTUKAJIbHUX BIAPI3KIB 1 MaTH HANMEHIIIE YUCIIO 3JI0MIB Ta MEPETUHIB. Y NESKUX
BUMAJKAaX JOMYCKAE€ThCS 3aCTOCOBYBAaTHM HAXWJIEHI JIIHIT 3B 43Ky, JOOBXKHUHY SIKHUX
HEO0OX1HO OOMEXKyBaTH.

Ha npuHUMOOBUX €NEKTPUYHHUX CXEMax JIHIi 3B’A3Ky MOTPIOHO
MOKa3yBaTH, MOBHICTIO, aJie SKIIO 1€ YTPYIHIOE YUTAHHS CXEM, TOJ1 JOMYyCKAEThCA iX
oOpuBaTu. Y TakuxX BHUMAAKaX OOpPUBM CHiJ 3aKiHUYBaTH CTpPUIKAMH, OIS SKUX
MOKAa3ylTh MiClle MIAKIIOUYEHHS Ta XapaKTepUCTUKY JIAHIIOTIB  (MOJSPHICTS,
noteHmian). JIiHii 3B’s3Ky, M0 NMEPEeXoasiTh 3 OJHOTO apKylla Ha 1HIIUNA, HEOOX1THO
o0OpuBaTH 3a MeXaMH 300paKEHHS CXEMHU.

ToBmuua miHiN 3B’s3Ky gomyckaetses 0,2-1,0 MM, a peKOMEHAYEThCA —
0,3-0,4 mm. Ha onHiit cxemi 6akaHO BUKOPHUCTOBYBATH HE OUIBINE TPHOX PIZHUX 3a

TOBILIMHOIO PO3MIpIB JIiHIN 3B S3KY.



Ha npuHUOMMIOBHX €NeKTpUYHUX cxemax TpadiuHi yMOBHI 300pa)KeHHS
€JEMEHTIB MOXXYTh OyTHM BHKOHAaHi1 JBOMa Croco0amMu: CYMIIIEHHMM Ta PO3HECEHUM

(pucyHok 1).
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Puc.1- Cnocobu 300pakeHHsI yMOBHUX IrpadiuHUX 300pakeHb €J1EMEHTIB Ha
CNEKTPUYHHUX CXEMax:
a) — cyMmilieHuii; 0) — po3HeceHui

[Ipn BUKOpHCTaHHI CYMILIEHOTI'O CIIOCOOY YAaCTUHU KOXKHOIO MpuUiafdy,
3aco0y aBTOMaru3ailii ab0 EJNEeKTPUYHOrO amapaTy pO3MINIYIOTh y Oe3nocepeHin
OJIM3bKOCTI OJMH BiJ] OJJHOTO Ta OKPECIIOIThH iX MNPSIMOKYTHHKOM, KBaapaToMm abo
koJioM. Henmosik poro crnoco0y HeI0CTaTHS HA0YHICTD.

[Ipu BUKOpPHUCTAHHI PO3HECEHOTO CMOCOOY CKJIAJOBI YACTUHHU MPHUJIAIIB,
amapartiB, 3ac001B aBTOMAaTH3allil pO3MILIYIOTh y PI3HUX MICUAX CXEMH, alle TaKUM
YUHOM, 00 OKpemi JaHIoru Oynau 300pakeHi HaWO1IbIl HaoyHo. HanexHicTh
€JIEMEHTIB 10 OJHOr0 1 TOr0 » MPUCTPOI0 BCTAHOBIIOIOTH MO MO3UIIHHOMY
ITO3HAYEHHIO.

Cucrema mo3HauyeHHsl 1 MpaBUjla HAHECEHHS IMO3HAYEHHS KU (CHUJIOBUX,
KEpyBaHHS, 3aXUCTy, CUTHaji3allli, aBTOMAaTHUKH, BUMIPY) B EJIEKTPUYHUX CXEeMax
BUPOOIB YCiX Tady3eld MPOMHUCIOBOCTI W EHEPreTUYHHMX CIIOPYJ] BCTaHOBJIEHA
crangaprom ['OCT 2.709-83 «Cucrema o0o03HaueHUs LeNed B AIEKTPUUECKUX
CXeMax»

VY cuioBUX KOJIaX 3MIHHOTO CTPYMY BHKOPHUCTOBYIOTH Mo3HaueHHs L1,
L2, L3 1 N ta nocniioBH1 yucia (pUcyHOK 2 Ta pucyHok 3). Hanpuknan:

— minsHKY Kin nepmoi ¢dasu L1 — L1 L, L1.2, L1.3 1 T. 1.;



— JUIAHKY Kt gpyroi gasu L2 —1L2.1, L2.2, L2.3 i T. 1.;
— JUIAHKH KT TpeThoi paszu L3 —L3.1,L3.2, L3.3 1 1. 1.

]_IOHYCKEICTBCSI, KO0 1€ HC BUKINYC IIOMHUJIIKOBOI'O HiI[KJII-OLIGHHH, ITIO3HaA4YaTu

(da3u BiamoBiaHo Jitepamu A, B, C.
CuioBi KoJia IOCTIHHOTO CTPYMY TTO3HAYAIOTh:
A) IUISTHKY K11 TO3UTUBHO1 MOJIIPHOCTI — HEAPHUMU YHUCJIaAMHU;

bB) ninsHKY K171 HEraTUBHOT MOJSIPHOCT] — MAPHUMHU YU CIaMU
B) BxXimHI Ta BUXIJHI AUISHKY JAHIIOTIB — 3 TTOKA30M MOJIIPHOCTI «+» Ta «-», a

cepeiHii mpoBiAHUK — iTeporo N ta M.

Puc. 2- Tlo3HaueHHS K1JI 3MIHHOTO CTPYMY JITE€paMH 1 MOCIIJOBHUMH YUCIaMH



[lo3HaueHHd MIISHOK KOJa CIY)XHTh IJIs IX pO3MI3HABAHHSI 1 MOXeE
BKa3yBaTH iX (DYHKIIOHAJbHE MIPU3HAUYCHHS B CJICKTPUYHINA cXeMl (PUCYHOK 3).

JinaHKM  Koja, pO3JAiJeHI KOHTaKTaMH amapariB, OOMOTKaMu pele,
OpWIaaiB, MAaIlUH, PE3UCTOpaMH I IHIIUMHU €JeMEHTaMM, MOBHHHI MaTH pi3HE
MO3HAYCHHS.

JIISIHKM KoJla, 110 MPOXOJATh yepe3 pPo3HIMHI, po30ipHI Yyu HEpo30ipHi
KOHTaKTHI 3’ €IHaHHS, TOBUHHI MaTH OJJHAKOBE IMO3HAYCHHS.

JlommyckaeThes A pO3Mi3HABAHHS JAUISTHOK KOJa T0AaBaTH J0 MO3HAYCHHS

MOCJIIIOBHI YKciia a00 MO3HAYeHHS MPUCTPOIB (arperaTiB), BiIOKPEMITIOIOUH 1X 3HAKOM

nedic.

Puc. 3- [lo3HaueHHs K11 3 ypaxyBaHHSM iX (DYHKI[IOHAJIbHOTO MPU3HAYECHHS
JlinsiHKaM JIaHIIora, 1Mo MPOXOAATh Yepe3 pO3HIMHI KOHTAKTHI 3’ €THaHHS,
JOTIyCKA€ThCSI TPUCBOIOBATH Pi3HE MO3HAYEHHS.
Koma B cxeMax mo3HauaroTh HE3aJEKHO BIJ HyMepalmii BXITHHUX 1

BHUX1THUX €JICMEHTIB (3aTHCKa4iB) MaIlINH, anlapaTiB, MPUIA/IIB.



[TocnimoBHICTH MO3HAYEHHS MOBUHHA OYTH B1J BBOIY JUKEpesa >KUBJICHHS
710 CIIOXHMBaya, a IUISHKU KOJa, [0 PO3raly>KyIThCs MO3HAYAIOTh 3BEPXY NOHU3Y Y
HaIpPsMKY 3J11Ba HAIPaBo.

[Ipn mo3HaudeHHI Kid JOMYCKAETHhCS 3ajuIIaTA PE3epBHI HOMepH abo
IPOMYCKAaTU HOMEPHU JIJis 3a0e3MeUeHHS 3pYUYHOCTI KOPUCTYBAHHS CXEMOIO.

[Ipn mno3HaueHHI 3acCTOCOBYIOTH apabChki Iu@pU 1 BeNUKi JITepU
JATUHCHKOTO andaBiTy.

Hudpu 1 gitepu, 110 BXOAATH Yy MO3HAYEHHS, CJI1JI BUKOHYBAaTH OJIHUM
po3Mipom mpudry.

JUis  KomyTalii eJEeKTPUYHHUX JIAHIIOTIB  4YacTO BUKOPUCTOBYIOTh
OaraTomo3uuliHI anapaTu (KJIKO4l, MEepeMHKadl, MPOrpaMHi MOPUCTPoi). Y oMy
BUMNAJKy Ha CX€Mi HEOOXIJHO PO3MICTUTU AlarpaMu Ta TaOJaull MEePEeMHKaHHS iX
KOHTaKTiB. Y TaOJMIIX HABOASATH BIJJOMOCTI, IO BiJJOOpa)karOTh THUI amapara, BHU]
PYKOSITKH, HOMEP KOHTAKTIB 1 PEKUM POOOTH.

JlaHi @Opo eNeMEHTH CXeM, M0 300paXylTbCid Ha KpECICHHAX
MIPUHIUIIOBUX €JIEKTPUUYHUX CXEM, IIOBUHHI OyTH 3aHECEHI JI0 MEePeIliKy €JIEMEHTIB, K1
0hOpMJIISIIOTh Y BUTJISAI1 TaOUIII.

Bci enemeHTH 1 3B’SI3KM MK HUMU Ha cXeMi 300paxyroTh 3a gonomororo YITI
3riIHO 3 JIIOYUMHU JIEp’)KaBHUMH CTaHAApTaMU 1 PO3MILIYIOTh TaKMM YUHOM, 100
cxema 0yJia HallOo1IbII HATJISIAHOO, 3pYYHOIO JJIsl YUTAHHS.

Enementn, ski y BHUpPOOI BHUKOPHUCTOBYIOTHCS YaCTKOBO, JIOMYCKA€ThCS
300pa)KyBaTy HE MOBHICTIO, a TIJIbKU Tl YACTUHM, SIKI BUKOPUCTOBYIOTBHCS.

JlomyckaeThbCsi 3MMBATH B OJIHY JIIHIIO JIEKUJIbKA €JIEKTPUYHO HE 3B SI3aHUX JIHIN
3B s3Kky. IIpu 1bOMYy KOXHY JIIHIFO B MICII 3JMTTS Ha 000X KIHIIX TOMIYalTh
YMOBHHMMHU MO3HaYeHHAMH (1IuppoBrMEU 200 OYKBEHO-LIUPOBUMH).

Ha cxeMi 103BOJSIETBCA BKa3yBaTH XapaKTEPHUCTUKH BXIJHUX KUT BHUPOOIB
(4acToTy, Hampyry, CUlly CTpyMy, OIIp Ta _H..), & TAKOX MapameTpH, Kl MiJIAraloTh
BUMIPIOBAaHHIO HA KOHTPOJbHUX KOHTaKTaxX. Hamucu, 3Haku abo rpadivHi mo3HAYEH HA,
K1 TIOBUHHI OyTH HaHECeHI Ha BHUpPiO, MOMIMIAIOTh OIS BIAMOBIIHUX EJIEMEHTIB B

JJalrlKax.



16.7 Ilo3uniiini OyKBeHHi MO3HAYEeHHSI OCHOBHMX €JIeMEHTIB

eJIEKTPUYHHUX KiJI

KpiMm ymoBHOTO rpadiqyHOrO MO3HAYEHHS KOXEH eJEeMEHT OOOB'A3KOBO Mae
MO3UIlIITHE TO3HAYEHHS, AKE CKIIAJA€ThCA 3 ABOX yacTHH. [lepia yacTuHa - MO3HAYEHHS
ejeMeHTa OyKBOIO, JIpyra - YMCIo, 110 BKa3ye Ha HOro MOpsAKOBUN HOMEp B JIaHii
cxemi. Takox MOXJIMBA JOJAaTKOBA YacTHHA MO3ULIKHOTO o3HaueHHs. Le, sk mpaBwuio,
OykBa, sika BKa3ye (DyHKIIIIO JaHoro eneMeHTa B cxeMi. Hanpuknan, KL2H - npoMikHe
pene (KL), Homep 2, sike BUKOPUCTOBYEThCS B Komax curHam3artii (H).

JUsl Mo3HaYE€HHST HOMEPIB KOHTAKTIB €JIEMEHTY MICs MO3ULIMHOTO MO3HAYEHHS
Micisl 3HAKy JBOkpamnka ":" (B 0ararbox cxemax IMiclis 3HaKy Kpamka ".") BKazyeThcs
HoMep koHTakTy. Hanpukitan, KL2H:2 - npyruit konTakT pene KL2H.

SIKIo B cxeMl BUKOPUCTOBYETBHCS JIMILE OJMH KOHTAKT pEJie, JTOMYCKAEThCS He
ctaBuTU ABokpanku 1 1udpu "1" micna uei. Hanpuknaa, KL no3navaetscs oOMOTKa Ta
KOHTaKT MPOMIDKHOIO pere.

KoxeH eneMeHT MO)KHa MO3HAYUTH OJIHIEIO JIITEPOIo, sika € 000B's13K0BOM0. {75t
OUIbII TOYHOrO BIAOOPAXKEHHS €JEMEHTa 3aCTOCOBYIOTh 0araroOyKBOBI MO3UIIIIHI
no3HaueHHs. Hanpuxnan, YAC. Jlitepa Y o3Havae, 110 1€ € MEXaHIYHUN MPUCTPIN 3
eJIeKTpOMarHiTHUM TipuBoioM. [loeqnanus mitep YA o3Havae enexkrpomartit, a YAC -

€JIEKTPOMATHIT YBIMKHEHHS.

17 IPABUJIA O®OPMJUIEHHSA JOJATKIB

Honatku cmig opopmisTé sk mpogoBxkeHHs [I3 Ha HacTymHux ii CTOpIHKaXx,
pPO3TAIIOBYIOYM 3TiIHO J0 TIOCHJIaHHAM y TekcTi. KokHHI 10JaTOK TIOBHHEH
MMOYMHATHCS 3 HOBOI CTOPIHKM Ta MaTu cjoBo "JlogaTokm", a Mmiciisi HbOTO TEMAaTUYHUM
3aroJIOBOK, HANUCAaHUW PAIKOBUMH JiTepamMu (KpiM TepIioi BEIUKOi), HAMpPUKIA,
"Nomatok A", -Homatok B" i T.1H.

TexcT KOKHOTO JIoAaTKa MPU HEOOX1MHOCTI MOXe OyTH PO3NIJICHUN Ha PO3MILIIH,

MIIPO3AUIN, TyHKTH Ta MIAMYHKTH, sIKI CJI17] HyMepyBaTH apaOChbKuMU IudpaMu B MeKax



KOXXHOTO  JIofaTKa, TMepel SKUMH CTaBUThCS JIiTepa JIOJaTKa, HAMPUKIA],
"B.1.2.3"(TpeTiii MyHKT APYroro miapo3aiay MepIoro po3aiay noaatky B).

Pucynku, TtabGauii Ta ¢QopMmyid, pO3TalloOBaHI B JOJATKy HE3aJIEKHO BIJ
KUTBKOCT1, HyMEPYIOTh apaOChKUMH IudpaMu B MeXaxX KOKHOTO J0JaTKa, HAPUKIIA],
"Pucynok A.2" (npyruit pucyHok noxatka A); "Tabmuig A.3" (TpeTs Tabiuis aoaaTka
A); bopmyna (B.1) — nepma popmyna gomatka B.

18 IIEPEJIIK IIOCUJIAHb

JlitepaTypHi JKepesia, BUKOPUCTaHI B TEKCTI 3alMCKH, PO3TAIIOBYIOTHCS Y
BIJIMOBIJTHOCTI 3 MOCHJIAHHAMH Ha HUX. OOpMIISIETBCS CIUCOK SIK PO3MIT 3alHUCKU 3
HOBOI CTOPIHKH. 3pa30K CKJIaJaHHS 3a3HAYEHOTO CIIMCKY HaBEJICHUM y 1oAaTKy 9.

[lepenik BUKOPUCTAHOT JIITEpaTypH MOAAETHCS B KiHIII MOSCHIOBAIBHOT 3aMTUCKH
poekTy 1 oopmintoeThbes 3rigHo 3 Bumoramu ['OCT 7.1-84 1 'OCT 7.32-81.

1) Kommiekc MOKYMEHTIB JJisi PO3POOJIEHHS CKJIAJOBUX CHUCTEMU CTaHJIAPTIB
BUIOT ocBiTH// [H(pOpMaliitHuil BicHuK —Buimia ocBita” MiHicTepcTBa OCBITU 1 HAyKU
VYkpainu Ta HaykoBo-meTonuuHoro neHTpy Bumoi ocsitu, 2003. - Nel0.

2) HACTY 3008-95. Hoxymentamusa. OtyeTbl B cdepe HAyKd U TEXHUKH.
Crpyktypa 1 mpaBuia opopmiienss. - K.: 'occrannapt Ykpaunsi, 1995. -38c.

3) IlonokeHHsI MpPO OpraHi3alil0 HaBYAIBHOIO MPOLIECY y BHUIIMX HABYAIbHUX
3aKyagax: 3aTBep/KeHO Haka3oM MinicTepcTBa ocBiTH YKpainu, Ne 161 Bix 3.06.93

4) PexkoMeHpallii mpo MOPSAIOK CTBOPEHHS, oOpradizauilo 1 podorty [lep:kaBHOi
€K3aMeHalliHOo1 (KBali(ikaliiHOT) KOMICII y BUIUX HAaBYAJIBHUX 3akianax YkpaiHu Ne
83-5/1259 Bix 29.12.1993 p.

[IpaBuna oopmiieHHS JiTEPaTypU

1) TlpizBume 1. b. Ha3zpa kuuru.- Micuie Buganss.: BunaBuuiro, Pik.- Ywucio

CTOPIHOK.

(1. MakcumoBuy H.I'. Teopis rpadiB 1 enexkrpuyHux Kin.- JIpBiB: Buima mikona,

1987.-216 c.)



2) Haszpa xuuru / 1.b. Ilpi3Bume.- Micue Bunanus.: BugaBauurso, Pik.- Yucio
CTOPIHOK.

(2. BumiproBaHHs 1 KOMIT IOTEpPHO-BUMIpIOBajIbHAa TexHIKa: Hapd. mociOHuMK /
B.O.ITomxapenko, B.B.Kyxapuyk.- K.: HMK BO, 1991. - 240 c.)

3) IlpizBumie 1. b. Ha3Ba yactuau xuuru // Ipizsumie [.b. Ha3za xkuuru.- Micre
BuUnaHHA.: BugaBauntso, Pik.- C. [aTepBan cTopiHOK.

(3. Xoop K. O crpykrypHOil opranuzanuu ganusix / an VY., Jleiikctpa 3., Xoop
K. CtpykrypHoe nporpammupoBanue.- M.: Mup, 1975.- C. 98-197.)

4) Tlpizume 1.b. HazBa yactunu Buganss // Haza Bumanns.- Pik.- Ne Yucno.- C.
[aTepBan cropiHoK.

(4. Dreiheller A. Programming Lanquage Incorporating Units of Measure //
Informationstechnik.- 1997.- Nel.- P. 83-88.)

(5. EpmoB A. A. CraOunbpHble METO/BI OLIEHKH IMapaMeTpoB // ABTOMaTHUKa U

tenemexanuka.- 1978.- Ne§.- C. 86-91.)



10.

CIIUCOK BUKOPUCTAHOI JITEPATYPU

ba6iuenko A.K. [Ipomucnosi 3acobu aBromaru3ariiii. Y. 1. BumiproBanbHi IpucTpoi
: HaB4. nociOHuK / 3a 3ar. pea. A.K. babiuenka. - Xapkis : HTY -HTI”, 2001. - 470
C.
['oneyc B.Y. 3aranpHi BUMOTM JO TEKCTOBHX JOKYMEHTIB. OdQopMieHHs
MOSICHIOBAJIBHOI 3alKMCKK HaB4YaibHOI poOoTu : cranaapt JABH3 YIAXTY nns
CTYJEHTIB Bcix HampsMmkiB miaroroBku / B.Y. Toneyc, JL.M. Kynakesuu, LI
HavoBnuii Ta iH. - Hinponerposcrk : YAXTY, 2009. - 29 c.
Hpyxuann E.A. IIpoexkTnpoBaHME aBTOMATU3UPOBAHHBIX MPOU3BOJICTBEHHBIX
cucteM : yue0. mocobue / E.A. [Hpyxunun, M.A. Jlatkun. - XapekoB : Hai.
a’POKOCMHUYECKUH YH-T «XapbK. aBrall. uH-1», 2002. - 41 c.
Knankun B.K. Bujg B3pbIBO3aIIMTEI «HMCKpOOE30macHasi AJIEKTpUUYecKas Lemnby /
B.K. Knaukun // CoBpeMeHHBIE TEXHOJOTHU aBTOMaTtu3anuu. - 1999. - Ne 2. - C.
72-83.
XKnankun B.K. Hexoropble Bompockl — obOecriedeHHs  B3pbIBOOIIACHOCTH
obopynoBanuss / B.KKnankun // CoBpeMeHHBIE TEXHOJOTH aBTOMATH3aIUH. -
1998. - Ne 2. - C. 98-106.
Kommbrotepusiii  cipaBouHuk mpoektupoBiuka ACYTII [sm. pecype] / Cocr.
['."1.Manxo. - lnenponetpock : YI'XTVY, 2003-2012.
JlarynoB JIL.M. CxeMoTexHMKa CHCTEM aBTOMaTu3aluu : y4eb. mocobue /
JIL.M.JIarynos. - CII6 : TMTYV, 2005. - 104 c.
MeTtonuuHl BKa3iBKM [0 BUKOHAaHHS pPO3PAaxXyHKIB B JUIUIOMHHX HPOEKTaxX
cnemianbHocte 151 ta 152 gna cryaenrtiB ycix ¢opm HaBuanHs / Y. T.L
Masuko. - Juinpo : YAXTY, 2017. - 67 c.
MetoauyHi BKa3iBKM 3 JUINIOMHOTO TIPOCKTYBAaHHS CHCTEM aBTOMAaTH3allii
BuOyxoHeOe3neunnx BupoObuunTB / Yxia. : [.I. Manko, LJI. JleBuyk, K.O.
Hosromnoa. - JIninponetposcrk : JIBH3 YIXTY. - 2015. - 60 c.

Hecrepos A.JI. IlpoektupoBanune ACYTII. Metoanueckoe nocodue. Kuura 1 /

A.JL.Hectepos. — CII6 : M3a-Bo JIEAH, 2006. - 552 c.



11.

Hecrepor A.JIL. IIpoextupoBanne ACYTII. Meronuueckoe mocodbue. Kaura 2 /

A.JI.LHecrepos. — CII6 : U3n-Bo IEAH, 2006. - 944 c.

12. Omnccon I'. Hudpossie cuctembl aBToMaTu3anuu u ynpasienus / I'. Onccon, 1.
[Inanm. - CII0. : HeBckuii JInamekt, 2001. - 557 c.

13. Panina T.M. MeTtoauuni pekoMeHfalii A0 CTPYKTYpPH AUIIJIOMHOTO IPOEKTY
OCBITHRO-KBaJTi(DiKaIIHHOTO PiBHSA ,,0akanaBp” / Yki.: T.M. Paxina, P.B. CmoTpaes.
- Aninponerposerk : JIBH3 VIIXTY, 2010. - 22 c.

14. Porau B.fl. Pacuer nuHaMuKu TPOMBIIIJIEHHBIX CHCTEM pETyJIMpOBaHUs /
B.4.Porau. - M. : Dueprus, 1973. - 440 c.

15. CrnpaBoYHHMK NPOECKTUPOBUIMKA aBTOMATU3UPOBAHHBIX CHUCTEM YIIPABIICHUS
texHonornyeckumu mnpoueccamu / Ilox pen. I'.JI. Cmunsuckoro. - K. : TexHika,
1983. - 528 c.

16. Tamanuyk I1.M. 3acoOu BuUMIpIOBaHHS B aBTOMATHYHHUX 1HGOpPMAIIHUX Ta
kepytouux cucremax / [1.LM. Tananuyk Ta iH.. - K. : Paiinyra, 1994. - 372 c.

17. ®enopoB FO.H. OcnoBbl noctpoenuss ACYTII B3pbhIBOONACHBIX MPOU3BOICTB.
T.2 "llpoextupoBanue" / FO.H. ®enopos. - M. : CUHTET, 2006. - 632 c.

18. ®enopoB FO.H. [lopsanok co3nanus, moaepu3zanuu u conpoBoxaeHus ACYTII -
M.: Undpa-Unxenepus, 2011. - 576 c.

19 ®enopoB IO.H. CnpaBounuk wunxkeHepa no ACVYTIIL IIpoektupoBanue u

pa3paboTka : ydyeOHO-meToauueckoe mnocobue / FO.H. demopo. - M. : Hudpa-

Nuxenepus, 2008. - 928 c.
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MOJIOJI1 Ta CIOPTY Y KpaiHH.

5. xemttc.at.ua/index/elektropostachannja/0-20 - CaliT XOMTTC -

6. electrofak.com.ua - Odimiaui cair HHI EKT - HaykoBo - mpakTwuHi

ceMiHapu


http://dbn.at.ua/
http://www.dnop.kiev.ua/
http://www/
https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CDIQFjAA&url=http%3A%2F%2Fxemttc.at.ua%2Findex%2Felektropostachannja%2F0-20&ei=EilwUYDaGYGu4AT2r4CwDA&usg=AFQjCNHbWFgaSKKhVhwvRJrICORUJ7AKLw&bvm=bv.45373924,d.bGE
https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&cad=rja&ved=0CG4QFjAI&url=http%3A%2F%2Felectrofak.com.ua%2Findex.php%2Fcomponent%2Fk2%2Fitem%2F123-%25D0%25BD%25D0%25B0%25D1%2583%25D0%25BA%25D0%25BE%25D0%25B2%25D0%25BE-%25D0%25BF%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582%25D0%25B8%25D1%2587%25D0%25BD%25D1%2596-%25D1%2581%25D0%25B5%25D0%25BC%25D1%2596%25D0%25BD%25D0%25B0%25D1%2580%25D0%25B8-%25D0%25BD%25D0%25B0-%25D0%25BA%25D0%25B0%25D1%2584%25D0%25B5%25D0%25B4%25D1%2580%25D1%2596-%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BF%25D0%25BE%25D1%2581%25D1%2582%25D0%25B0%25D1%2587%25D0%25B0%25D0%25BD%25D0%25BD%25D1%258F-%25D1%2582%25D0%25B0-%25D0%25B5%25D0%25BD%25D0%25B5%25D1%2580%25D0%25B3%25D0%25B5%25D1%2582%25D0%25B8%25D1%2587%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE-%25D0%25BC%25D0%25B5%25D0%25BD%25D0%25B5%25D0%25B4%25D0%25B6%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D1%2583&ei=EilwUYDaGYGu4AT2r4CwDA&usg=AFQjCNGnAEXe6Z5mp0nQEgUXoYTYq64VmQ&bvm=bv.45373924,d.bGE
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Homatox A

BIJIOKPEMJIEHU IIJIPO3/I1JT HAIIIOHAJIBHOT'O YHIBEPCUTETY
BIOPECYPCIB I IIPUPOJOKOPUCTYBAHHS YKPAIHU
«HIDKHUHCBKHUU AT'POTEXHIYHUU KOJIE7K»

BingisieHHs1 TEXHIYHO-eHePreTHYHUX CUCTEM Ta 3aC00IB aBTOMATH3ALIII

KA®EJIPA ABTOMATM3ALIIL TA EJJEKTPOIHKEHEPI

JI0 BAXUCTY JOITYIIEHUI
3aBiqyBay BIJITUICHHS TEXHIYHO-
CHEePreTUYHUX  CHCTEM Ta  3aco0iB
aBTOMAaTH3aIlil

O.I'. Jlanauk
« » 201 p.

IMOSACHIOBAJIBHA 3AIINCKA
10 TUIJIOMHOT0 MPOEKTY 0aKajaBpa

Ha TeMy «KABTOMATU3ALIA TEXHOJIOITYHUX ONEPAILIIIA

BUPOBHHUITBA KOHCEPBIB «<-ACOPTI» 3 MOAEPHI3ALICTIO
EJEKTPOOBJAIHAHHSA CAJTATHOI'O HEXY)>»

JI1.151.181.008.00113

Buxkonas: ctynent IV kypcy, rpynu Ab181
cnemiaigbHOCTl 151 «ABTOMaTH3aLs Ta
KOMIT'FOTEPHO-THTErPOBaHI TEXHOJIOTi»

B.O.Cunopos
KepiBauk H.O. Ilerpos
KoncynpTaHT 3
OXOPOHM Mpalii M.M. IBaHOB

Hixwnu — 2020



Jlonarok B
BILIOKPEMJIEHUI MIAPO3/1LI
HAIIOHAJIBHOI'O YHIBEPCUTETY BIOPECYPCIB
I TIPUPOJOKOPUCTYBAHHSA YKPATHU

«HIXKUHCBKH ATPOTEXHIYHUM KOJIEIK»

BingiieHHs TexXHIYHO-eHEpPreTHYHUX CHCTEM TAa 3aC00iB aBTOMATH3AILI

Kadenpa ABromaTn3sauii Ta eJeKTPOiHKeHepil

OcBiTHbO-KBaJIQikaniiinuii piBeHb «bakajgaBpy
Crneniaabhicthb 151 «KABTOMATH3AIISA TA KOMI'IOTEPHO-IHTErPOBAHI TEXHOJIOTID)

3ATBEP/IXXYIO
3aBigyBau kadeapu
B.I'. KicTenb
« » 20 poky

3ABIAHHMA
HA JIUTUIOMHUM IPOEKT CTYAEHTY

1. Tema npoekTy «

»

KepPiBHUK NMPoeKTy (podoTH) (IITT KepiBHuKa)

3aTBEpJIKEH1 HaKa30oM BiJ «  » KBITHA 2020 poky Ne 20 «C»

2. CTpok nogaHHA CTYAEHTOM MpOoeKTy __ uepBHs 2020 poky
3. BuxiznHi naHi 0 MPOEKTY

4. 3MICT pPO3paxyHKOBO-TIOSCHIOBAJILHOI 3amMMCKU (MEPENiK MUTaHb, SKI TMOTPIOHO
PO3pOOUTH)

5. Ilepenik rpadiyHoro Marepiany (3 TOUHUM 3a3HAUEHHSIM OOOB’SI3KOBUX KPECIICHb)



6. KoHcyabTaHTH po3aiiB poekry (podoTn)

) . ITigmuc, nara
) [IpizBue, iHiIiaMM Ta Mocaaa
Posnin 3aBJaHHA
KOHCYJIbTaHTa 3aBJaHHs BUAB .
NIPUIHSB

7. Jlata BUmadi 3aBAaHHS

KAJIEHJIAPHUU TVIAH
. C1poK BUKOHAHHSI .
s e o s mpoery | T
p yip ( poboTH )
CryneHnt
( migmuc ) (mpi3BuILE Ta iHIIIAIN)

KepiBHUK MpoekTy

(‘migmic ) (mpi3BHILIE Ta IHILIATIN)



Honaroxk B

BII[OKPEMJIEHI/Iﬁ nIaPO3a1J1
HAIIOHAJIBHOI'O YHIBEPCUTETY BIOPECYPCIB 1
IMPUPOJIOKOPUCTYBAHHS YKPATHU
«Hi>kMHCHKM arPOTEeXHIYHUI KOJIeIAK»

BignineHHs TeXHIYHO-EHEPTETUYHUX CUCTEM Ta 3aCO00iB aBTOMATH3AITii

CrnenianbHicTs 151 «ABTOMaTH3aLisi TAa KOMII'IOTEPHO-IHTEIPOBAHI TEXHOJIOTI»

BIIT'YK

[Ipo poboTty cryaeHTa
Hapx nuninomMHuM IPOEKTOM 32 TEMOKO

Cknao npoexkmy

[TosicHIOBaJIbHA 3aMKCKa ctop. I'padiunuii maTepian JIUCTIB.
1. 3aranpHa XapakTepUCTHUKA ITPOEKTY

2. BucHOBKM m0po BIANOBIAHICTH JUIJIOMHOTO MPOEKTY CYYaCHHMM BHMOTaM,
pexkomenpganii go 3axucty B JIEK Ta mpucBoeHHss aBTOpy mpoekTy KBamidikarii
eJIEKTPOMEXaHika.

KepiBHUK TUTIIIOMHOTO MPOEKTY
«_» 20 p.




[Tpuxnan BukoHanHs «3micty» (Popma 2 'OCT 2.104-98 Dopmat A4)

\ 4
e
o
— \ 4
20 15 3MICT
< |‘ 2 I
3 7 4 | T T T T e 6
. . 10
1 OpramnizauiiiHa 4YacTUHA <
1.1 9 5
1.2 1571
2 TexHoJiOriYHA YacTHHA
2.1 17
2.2 20
2.3 24
3 Po3paxyHkoBa 4yacTHHa
3.1 25
3.2 28
4 CneniaJibHa YacTHHA
4.1 32
4.2 35
5 Oxopona npaui
5.1 40
5.2 43
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[3vn. | Apk. No 1oKVM. Iignuc |} Jlata
Po3poouB JIiT. Apkviu | ADKVIIiB
Henenions Tema JII1 3a 3aBHaHHsAM ] . <
T.KOHTDOJIL
H.KOHTDOJIL HATK rp. EH - 131
3aTBepauB v llosgcHIOBaNILHA 3amIMCKa
v
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Ne okym. [Tinnuc | Jlata
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@opma 2a I'OCT 2.104-98 dopmar A4

JUITIJIOMHUAHA NIPOEKT

JAI1.151.181.007.00113

IBanoBa Ouexcia BikropoBuua

2020




[Tpuxnan BukoHaHHs «BinomocTi mpoekTy»

Honatok I'

Ne ®op- Ho3navenns HaiimenyBanHs Mubc. Ne | TIpumitka
piIKA Mar Jamer* npum
1 |44 JII1.151.181.010.00I13 IosicHIoBasIbHA 3aMMCKa 74
2 |4l JI1.151.181.010.00E7 I'enepanbhuii miaH 1
roCIoJapCTBa 3 HAHECEHHSIM
eJIEKTpUYHUX Mepex Cxema
€JICKTPUYHA PO3TalTyBaHHS
3 |Al JI1.151.181.010.00E7 Ilex mo BUTOTOBIICHHIO 1
CYXOT0 MOJIOKA 3 PO3MILICHHSAM
obnagnanHg Cxema
€JICKTPUYHA PO3TalTyBaHHS
4 |A1 JI1.151.181.010.00TX JIiHist O IPUTOTYBAHHIO 1
cyxoro mosioka Cxema
TEXHOJIOTIYHA
5 |4l JI1.151.181.010.00E0 KopiBauk OcBiTiIIOBajIbHA 1
Mepeka cxeMa eJIeKTpuYHa
00’eqHaHa
i T Feooam Tiomm— fama JI1.151.181.010.00I1/1
Po3poous Jlitepa  |Apx. | ApkymiB
Hepesipus ABTOMATH3ALLISI TEXHOJIOITYHUX ITPOLIECIB B ] 1
KOPIBHHKY 3 BITPOBAJI)KEHHSIM OBJIAJTHAHHS I10
MTPUTOTYBAHHIO CYXOI'O MOJIOKA
H. konmo.

Bioomicms npoexmy

3ameepoue

HATK rp. Ab-181




[Tpuknan BukoHanHsa «Crenmdikaii»

1o3.
NO3HAY. S Haumenysanns Kinok| — IIpumimxa
OOV
Konoerncamopu
Cl |KT-1a-M1300-150+10%-10KO0.460.024TY 6
C2 | KJIC-1E-a-H70-6800+% %O0KO0.460.031TY 2
C3 | KJIC-1E-a-H70-3300% 3 %0XK0.460.031 TV 2
C4 | KJIC-1E-a-H70-3300% 3 %0XKO0.460.031 TV 2
C5...C8 | KIIM-3-H2200+ 5 %0K0.460.044TY 4
«20 3 30
Pezucmopu I'OCT 7113-66
RI.. R6 |MT-0,25-5,6k+5%-F 6
R4 |MT-0,25-10x*+5%-F 2
R5 | MUJIT-0,25-2,4x+5% 2
R6 | MJIT-0,25-510+5% 2
R7 | MJIT-0,25-6,62k+5% 2
RS | MUJIT-0,25-560+5% 2
R9 | MJIT-0,25-1,1x+5% 2
RI0 |MJIT-0,25-510 2
RII |MJIT-0,25-560 2
RI2 |MJIT-0,25-3x 2
RI3 |MJIT-0,25-100 2
RI4 |MJIT-0,25-6,2 2
Jioou nanienposionukoesi T13.362.000TY 6
VDL..VD6 | ]7106 3
VD7..VD9| 1104 2
VDI0 |]110B 2
vDIl | 11106 2
VII3 | Tpanzucmopll41656 III1.365.001TY 1
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YMOBHI no3Ha4YeHHs:

PCY - posnodineHa
cucmema ynpaerniHHs MNA3 -

cucmema ripomuaeapitiHo2o

3axucmy AC O4Y -

asmomamusogaHa cucmema

oriepamugHo-

oucriemyepcbKo20

yrpassiiHHs




TIOJIATOK JI

HpI/IKJIa,ZI BHUKOHAHHA CXEMU aBTOMaTI/IBaHi.l. CIIPOIICHUM crnocoooM
lMpunad PCY Ha M lMpunad PCY y wumi F--A wagi

Konmpounep MA3 B lMopwHesuli npuegio



JIOJIATOK

[Ipuknan cxemu ctpykrypHoi KT3

MexaHiamun
BMY-250

Oatyunku Oatyunku

MexaHizamn BIY-500



