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IEPEJIIK YMOBHUX CKOPOYEHb

B.0. — BITHOCHI OJIMHMIII;

['TIIT — ronoBHA MOHWKYBaJIbHA MiACTAHIIIA,
EH — enextpuyHe HaBaHTa)KEHHS,

EIl — enextponpuiimay;

K3 — kopoTke 3aMuKaHHS;

KJI — xaOenbHa niHI,

KPII — koMIusieKTHUI pO3MOAUTBHUMN MTYHKT;
HH — Hu3bka Hampyra;

PII — po3noainbHUI MyHKT;

CEII — cucremu e1eKTponocTayaHHs;

CII — ciiioBHi MyHKT;

[IPII — neHTpasibHU PO3MOAUIBHUM ITYHKT;

IO — muUT OCBITICHHS.



BCTYII

KypcoBe mpoekTyBaHHS — II€¢ HEBIJI'€MHA Ta BaXX/WBa YaCTHHA HABYAJIBHOTO
MPOLIECY Y BUIIMX HABYAIBHUX 3aKJIaJaX, TOJIOBHOIO METOIO SIKOTO € HAOYTTS CTyACHTaMuU
HAaBUYOK CaMOCTIHHOI pOOOTH IIOJO BHPINICHHS NHUTaHb SK TEOPETHUYHOrO, TaK 1
IPaKTUYHOTO CHPSIMYBAaHHS.

MeroanuHi BKa3iBKA MPU3HAYEHI JJIA CHCTEMaTu3allli Ta BUKJIAJACHHS OCHOBHHUX
BHUMOTO II0JI0 BUKOHAHHS Ta 0(POPMIIEHHS KypCOBHUX MPOEKTIB (pOOIT), SIK1 IPYHTYIOThCS Ha
ICHYIOYMX HOPMaTUBHUX MaTepiajiax Ta raly3eBUX CTaHJIapTax.

KypcoBuii mpoekt — 1e arecraiiiHa poOOTa CTYJIEHTIB BHUIIUX HaBUYAJIbHUX
3aKiaaiB 3 JAUCHUIUIIHM, WI0 mMepeadadyeHa HaByalbHUM I1aHoM. Cknamaerbes 3
MOSICHIOBAJIBHOI 3aMMCKHU Ta OJIHOTO apKylia rpadiyHOi YaCTHUHHU.

KypcoBuil mpoekT € 3aBepliajbHUM €TanoM BHUBYEHHS IUCHUIUIIHU «CucTeMuU
CJIEKTPOIIOCTAYaHHs» 1 CIPSMOBAHO Ha CHUCTEMaTH3allll0 Ta PO3LUIUPEHHS TEOPETHUUYHUX
3HaHb CTYJIEHTIB, PO3BUTOK AaHAJIITUYHOTO Ta TBOPYOTO MHUCJICHHS, BUKOHAHHS
pO3paxyHKOBUX 1 rpadiuHUX poOIT, a TAKOXK 3aKPIMICHHS! HABUYOK BUKOPUCTAHHS Cy4aCHO1

O00YHCITIOBAIBHOT TEXHIKH.



BapiaHT 3aB1aHHS BUJAETHCS CTYACHTY BUKIAAa9€M-KOHCYIbTAHTOM Ta CKIIAA€THCS
3 nBox 1udpp «X-X». llepma uudpa BiANoOBiTa€ HOMEPY PO3PAXYHKOBOI CXEMHU

enekTpornoctadanss (nmudpa 1 —puc. 1.1 ta 1.3, mudpa 2 — puc. 1.2 Ta 1.4), npyra mmudpa —

1. 3BABJJAHHA TA TIOYATKOBI JAHI

Oe3mocepeIHbO HOMEp BapiaHTy (Tadmmmi 1.1-1.14).

1.1.

BuzHauuTu po3paxyHKOBI HABAHTAKEHHS Ta BUOPATH MMapaMeTpH €JIEMEHTIB CUCTEM

3aBaaHuda

enekrponoctadanns (CEII), naBenenoi na puc. 1.1 abo puc. 1.2.

110 B 110 xB
TP3 TP4
lem 10B — 10 B
m—r T 1
___________
JF=PR S s, Iy
T oy ™1, |
3 —=P

Pucynok 1.1 — Po3paxyHkoBa cxema eJIeKTpOrnoCTayaHHsI



[ex npomucnoearo
HARAHTANEHHA

Pucynox 1.2 — Po3paxyHkoBa cxema eJIeKTpONOoCTaqaHHs

3a3HaueH1 pO3paxyHKH BKJIFOYAIOTh HACTYIHI €TaIlu:
1 Bwuznauutu po3paxyHkoBe HaBaHTaxeHHs cwioBux myHKTIB (CII): CII1 ta CII12,
mwmta ocBitieHHs (IL[O), a takox Ha mwmHax Hu3bkoi (HH) Ta Bucokoi (BH) nampyr

TpancopmaTopy 1exoBoi Tpanchopmaroproi miacraniii (TIT) TII1.
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Bin cunoBoro mynkty CI11 oTpumaroTh )KUBICHHS HACTYIHI enekTponpuiimadi (EIT):

— N1 BUTSDKHUX BEHTWISATOPIB MOTYKHICTIO py1 KBT;
— N2 KOHBEEPIB MOTYXKHICTIO py» KBT;

— N3 IOBITPOHATPiBaviB MOTYKHICTIO py3 KBT;

— N4 mONpyBaJbHUX BEPCTATIB MOTYKHICTIO Pys KBT;
— N5 nuTiyBaNbHUX BEPCTATIB MOTYXKHICTIO pys KBT;
— N nuTiyBaJILHUX BEPCTATIB MOTYKHICTIO pye KBT.
Bix cunoBoro nynkty CII2 oTpumarots kuBiieHHs HacTynHi EIT:
— N5 nuTidyBadbHUX BEPCTATIB MOTYXKHICTIO pys KBT;
— N LUTIQyBaIBHUX BEPCTATIB MOTYXKHICTIO Pye KBT;
— N7 ppe3epHUX BEpCTaATIB MOTYKHICTIO py7 KBT;

— Ng pe3epHUX BEPCTATIB MOTYKHICTIO pPyg KBT;

—  Ng MEXaHIYHUX IPECIB MOTYXKHICTIO pyo KBT;

— Njp TOKApHUX BEPCTATIB MOTYXKHICTIO Py1o KBT.

2 CTAaHOBHWTD Py kB1/M2.

[luTroMe HaBaHTa)XEHHS OCBITJICHHS IeXy IUTomeo F, m
Jani ayis po3paxyHkiB HaBesieHO y Tabmuii 1.1.

2 3HAWTH pO3paxyHKOBE HAaBaHTAXKEHHs Ha BBojgax OymuHKiB A, B, C, D (cxema
eylekTporoctadans puc. 1.1) y HopMaapbHOMY Ta MicasiaBapiiHOMY peskuMax poOOTH.

3HaliTH po3paxyHKOBE HaBaHTa)KEHHsS Ha BBojgax OymuHkiB E, F, G, K, L, M (cxema
eJeKTporocTayanHss  puc. 1.2) 'y  HopMmambHOMY  pexuMi  poOotu. VY  cxeMmi
enektpornoctadanns puc. 1.2 nanku E-F, G—K, L-M y HOpManpsHOMY peXUM1 pO3IMKHEHI.

3HallTH po3paxyHKoBe HaBaHTakeHHs Ha mmHax HH tpanchopmaropnoi migctanmii
TII5 y HOpMasibHOMY Ta MiclIIaBapitHOMY pekUMax poOOTH.

Jani 7151 po3paxyHKiB HaBeAeHo y Tabnuii 1.2,

3 Busnauutu nepepiz mi"ii HH, ski xuBnsate Oynuaku A, B, C, D (cxema
eJeKTpornocTavyanus puc. 1.1)

Busnauutn mnepepiz minii HH, saxi sxuBnare Oyaunku ab6o F, K, M (cxema

eJlekTpornocTadyants puc. 1.2). YV cxemi enektponocradanns puc. 1.2 nanku E-F, G—K, L—

M y HOpMaJbHOMY PEXKHUMI PO3IMKHEHO.
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Jlomyctuma BTpata Hampyrd cTaHoBuTh 5 %. Jlomxkwuna manok mepexi HH L, m

HaBejieHo y Tabnuisx 1.3 ta 1.4,

4  Busnauutu niepepis Jinii JI; ta JI posnoainsHoi Mepexi 10 kB.

HaBantaxenns St (kB-A) TI2-TII4 ans cxemu enektpomnocradanHs puc. 1.1
HaBejeHo y Taomuin 1.5

HaanTtaxenns Sty (kB-A) TII2—TT14, TII6-TTI10 (ms cxemu eneKTporiocTadanHs
puc. 1.2) HaBeaeno y tabmui 1.6. YV cxemi enekrpornocrayanus puc. 1.2, manka mepexi
TII5-TII6 y HOpMaIbHOMY PEXHMI PO3IMKHYTA.

5 PozpaxyBaTu O4YiKyBaHy BEJIMYMHY HEIOBIJAINYIICHOI E€JIEKTPUYHOI EHEeprii y
noBiTpsHIH HiHii JI3. [TapameTpu HaAiHOCTI: cepeIHE MUTOME 3HAYCHHS ITapaMeTpPy MOTOKY
BIIMOB JIiHIT ¢ (BiIMOB/piKk Ha KM JIiHIi), cepemHild 3arajJlbHAHA Yac BITHOBIICHHS
CJIEKTPOIIOCTaYaHHs T, (TOM), CepeaHiil Jac JoKai3amii MOIIKOKCHHS T, (T0JI), a TaKOX
HaBaHTAXCHHS BY3IiB P,—Pi14 (KBT) Ta noBXuHHU JaHOK JiHii L (kM) HaBeIeHO y
tabymax 1.7 ta 1.8.

6 BwusHaunTH piBeHb 3HWIKEHHS OYIKYBAHOI BEJIMYMHH  HEIAOBIAMYIICHOT
CJICKTPUYHOT €Heprii micisi po3MIIIeHHS po3’€AHYBadiB Ha JIAHKaX, [0 3a3HAYEHO Y
tabymmm 1.9.

7/ Bu3HaYUTH pO3paxyHKOBE aKTUBHE Ta peaKTHUBHE HaBaHTaXeHHsS Ha mmHax HH
nigcranmii 110/10 kB, BpaxoByroun HaBaHTaxeHHs JiHii JI;, JI; Ta Jl3, a Takoxk npueaHaHe
JI0 IIMH HABaHTAKCHHS S; Ta Sp. 3HAUCHHS NMPHUENHAHMX HABaHTaXKEHb S Ta Sy, MB-A
HaBeaeHo y Tabmwuin 1.10.

8 IlepeBipuTH MOXJIMBICTh BHKOPHUCTAHHS Ha MiACTaHIll TpaHchopMaropa
HOTYXXHICTIO Srpy < Smax. SIKIIO cyMapHe HaBaHTaKE€HHS TpaHC(hOpMaTopa 3MiIHIOETHCS
MPOTATOM JI0OM y BIAMOBITHOCTI 3 TpadikoM, KWW HABEJACHO y BITHOCHUX OJUHHUIISIX Y
tabmuui 1.10. TpuBamicTs K0XHOT opauHaTH Tpadiky S CTAHOBHUTB JIBi FOIMHHL.

9 Bwu3HauYWTH aKTUBHI Ta PEaKTUBHI PIYHI BTPATH aKTUBHOI €JIEKTPUYHOI €HEPTii y
noBiTpsHIA miHIT 35 kB 1 Tpanchopmaropax mincranmii 35/10 kB HOMiHaIBHOIO
HOTYXXHICTIO Sy (puc. 1.3 Ta 1.4), BUKOPUCTOBYIOUM J1BA 3 HACTYITHUX METOAIB!

— METOJ MOEJIEMEHTHUX PO3pPaxyHKiB;

— METOJ CepeHIX HaBaHTaXeHb: BapiaHTu 6—10;



METO/I YHciia TOAUH HAaHOUIbIINX BTpaT: Bapiantu 1-95.

110 kB 110 kB
10 xB 10 kB

— 35 KB —— 35 KB
-
JIZ
L -
35 kB
pl S::pz
10 kB

Pucynox 1.3 — Po3paxyHkoBa cxema eJIeKTpOIoCTaqaHHsI

12
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110 kB 110 kB
10 kB 10 kB
— 35 KB — 35 KB
e
I[E
1, -
35 kB
pl S;'Pz
10 kB
S S

1 2

Pucynox 1.4 — Po3paxyHkoBa cxema eJeKTpOIOoCTa4aHHs

Cknactu 0ajaHC piYHUX BUTPAT €JIEKTPUYHOI €HEprii.

[TapameTpu nosiTpsanoi minii 35 kB (nepepiz F, mm? Ta nosxuna L, kM), HOMiHaIbEHA
MOTYXKHICTh Ta mapamerpu TpanchopmartopiB 35/10 kB HaBeaeno y tabmwmii 1.11. Bin
migctanmii 35/10 kB »KuBASATHCS 1B TpyNH CHIOKKBaYiB: 51 Ta So. CriokuBayi S; MpairoTh
N1 16 3rixgHo rpadika B/, Q' Ta ny ni6 3a rpadikom B, Q",. BiamosigHo, cnoxuBadi Sy
IpamkooTh N1 1116 3rigHo rpadika P,, Q', Ta ny 1i6 3a rpadikom P,’, Q", . Pemry wacy (365—
N1—Ny) 1106 TpaHncopMaTopu Ta JiHISA BiIKIIOYCHI.

Yor1upuctyneHesl (TpUBAJICTh KOXKHOI CTYINEHI — IIICTh FOJIMH) N000B1 Tpadiku

P Q

max P, max Q,

HaBaHTAXXEHHS Y BIATHOCHUX OJAUHUIIAX ( ), Ta MAKCUMaJIbHE HAaBaHTaKEHHS

KOXHOTO CIOKHBaua (P1max, Qimax, P2max, Q2max) HaBenmeHno y tadbmmirsix 1.12 ta 1.13.
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PiuHuil BiITyCK aKTUBHOI Ta PEAaKTUBHOI €NEKTpUYHOI eHeprii Ap1, Ap2, Ag1, Ag2 Ta

MaKCHMaJjbHE pidHe aKTHBHE Ta peakTHBHE HaBaHTaKeHHs, MIHIA JI1 (Pimax, Qimax) Ta JIo
(P2max, Q2max) HaBeaeHo y taduiii 1.14 (cxema puc. 1.3) ta Tabmaumi 1.15 (cxema puc. 1.4).

10 Ha xpecnenni (popmat A3) 300pakyrOThCs: €ICKTPUYHA CXEMa 3 3a3HAYCHHSIM
BCIX BUMHKAUiB, PO3'€JHyBayiB, MIPUCTPOIB JJIA PETYIIOBAHHS HAINPYyTH, JOBXKUHU JIHIH,
MapKy Ta Tepepi3u MPOBOIiB, HOMIHAILHI HANIPYTH JIIHIA, TUTIA, HOMIHAJIBbHI MOTY>KHOCTI

TpaHcpopMaTopiB.



1.2 IlouaTkoBi xaHi

[TouaTkoBi gaHi BUOUPAIOTHCS 3TIAHO BapiaHTIB Ta HaBeAeHO y Tabmuuax 1.1-1.15.
Tabmuns 1.1 — Tlapamerpu Ui BU3HAYEHHS PO3PAXYHKOBOTO HABAaHTKEHHS IEXY
IPOMHMCIIOBOTO IiIIPUEMCTBA

15

[Tapamerpu Bapiaru
1 2 3 4 o) 6 7 8 9 10
Ny 1 1 2 2 1 1 2 2 4 4
Ny 3 1 3 2 3 1 3 1 4 2
N3 2 4 2 3 4 9) 2 3 4 3)
N4 2 2 3 4 9) 5 6 6 5 4
Ns 16 10 18 20 12 10 14 26 20 19
Ne 10 6 6 8 10 12 10 6 4 9
Ny 12 10 12 8 6 10 12 6 18 10
Ng 8 8 4 10 2 6 6 4 3 2
Ng 3 3 3 1 2 3 2 1 3 2
N10 24 30 16 20 22 20 16 14 12 10
Pl 200 | 20,0 | 120 | 120 | 20,0 | 20,0 | 10,5 | 10,5 | 12,0 | 12,0
P2 10,0 | 120 | 6,5 | 12,0 | 10,5 10,5 | 16,0 | 85 | 16,0 | 16,0
D3 8,0 6,0 | 45 | 280 | 60 | 180 | 6,0 | 120 | 4,0 2,0
D4 15,0 1 30,0 | 22,0 | 16,0 | 30,0 | 22,0 | 4,5 | 340 | 22,0 | 34,0
Dus 4,5 6,0 | 8,0 6,0 | 16,0 | 10,0 | 120 | 6,0 6,0 4,0
Dx6 6,5 | 12,0 | 240 | 240 | 120 | 6,0 4,0 2,2 2,2 8,0
DPu7 8,5 6,2 | 22 | 44 | 62 | 45 3,6 6,4 2,2 4,2
Dus 24 1120 10,0 | 180 | 240 | 16,0 | 240 | 2,2 | 120 | 16,0
Do 26,0 | 40,0 | 32,0 | 60,0 | 340 | 28,0 | 28,0 | 62,0 | 420 | 60,0
Puio 50 | 55 | 4,2 6,5 | 45 2,5 4,0 6,0 4,0 12,5
F 10000 | 8000 | 5000 | 8000 | 6000 | 10000 | 10000 | 8000 | 12000 | 16000
Pr 0,02 | 0,02 | 0,025 0,025 | 0,02 | 0,015 | 0,02 |0,035| 0,025 | 0,02

7€ N — KITBKICTh €JIEKTPONPHUIIMAaYiB;

Pu — HOMIHAJBHA MOTYXHICTH oxHOTO EII, KBT;

F — ruroma nexy, mM2;

P — IIMTOME HABAHTA)KEHHS IIPUJIAJIiB 3aralIbHOTO OCBIiTJIEHHS, KBT/M?2,
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Tabmuns 1.2 — XapakTepucTUKU KOMYHAJIbHO-MOOYTOBHUX CIHOXHBAYiB AJsi BUSHAYCHHS
03paxyHKOBOT'O HaBaHTa)KEHHS

00’ exT

Bapiantu
1 2 3 4 5 6 7 8 9 10

JKutnoBuii 6yIMHOK, Ta30Bi
Ty, 9 nmoBepxis, 3 cekmii, 108 | E, F L E
[TOMEIIKaHb
KutnoBuii 0yTuHOK, ra30Bi
IJIUTH, 9 ToBepXiB, 4 cekiii, 216 B B A B A | AB D
IMOMEIIKAHb
JKutnoBuii 6yIMHOK, Ta30Bi E,
TUTATH, 5 TOBEPXiB, 4 cekiii, 80 K
MMOMEIIKaHb M
KutnoBuii 0yTuHOK, ra30Bi
IUTUTH, 5 TTIOBEpXiB, 2 cekiii, 60 G L|EF K F, L
IMOMEIIKAHb
KutnoBuii OyaUHOK,
eNleKTpuyHi muTH, 16 moBepxis, | A, B B,C C
2 cekuii, 128 moMekaHb
XKutnosuit OyaUHOK,
CJIEKTPUYHI TUTUTH, 24 TIOBEPXH, A B,C C C C
4 cekuii, 284 moOMENIKAaHHS

L
<
A

CF|EG| E |GK

@
—
Z®
(9]
z??

os)
O

A

Jutsunii canok, 128 Micip L K L

Hursiaunii capok, 200 micib i3
Xap4o0JIOKOM
[Ikoma, 1000 yuHiB i3
Xap4o0JI0KOM
Cynepmapker 3 100
ToprisenbHOI 3amu 1000 M2
[IpomTOBapHHMii Marasux 3
IUIOILEIO TOPTiBENbHOT 3a7IU G M L E M
600 M2
[IponoBonbumnii MarasuH 3
TJIOIIEI0 TOPTIBEIHHOT 3aJIH M M E

200 M2
Kinoreatp na 800 Micup D D A
Pecropan na 250 micip

I'otens Ha 400 micupb G

Kade ra 100 micup G

[Tepyxaphs Ha 20 pobounx
MicCIb

< |R|wm|O
n
A

Tabmuus 1.3 — JloBxkuHa JiHIN HU3BKOT HANPYru (M) (AJIsl CXeMH €JIeKTPONOCTAYAHHS
uc. 1.1)

Bapiantu
Jlarika 1 [ 2 [ 3] 456 7]8]9 10
TI-4 60 | 80 | 90 | 40 60 | 50 | 80 | 70 | 90 50
TI1-B 30 | 80 | 100 | 110 | 80 | 80 60 | 80 60 | 100
TII-C 100 | 40 | 40 60 | 100 | 100 | 120 | 90 | 30 | 40
TI-D 80 | 50 | 60 80 | 40 | 70 | 50 | 60 | 80 90
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Tabmuus 1.4 — JloBxuHa JTiHIA HU3BbKOT HANpyru (M) (AJIs cXeMH eJ1eKTPONOCTAYAHHSA
uc. 1.2)

Bapiantu
Jlatika T T2 T34 56 789
TII-E 60 40 90 40 60 50 70 30 20 80
TII-F 30 80 30 60 40 70 50 | 100 | 80 30
E—F 40 60 40 30 70 40 90 60 60 80
TII-G 50 60 50 80 90 40 80 80 50 60
TIT—K 80 60 80 70 20 40 60 90 70 20
G—K 40 | 100 | 60 90 30 60 40 20 30 30
TII-L 30 40 50 50 60 80 40 60 50 60
TII-M 60 70 40 30 70 60 30 80 90 50
L—M 90 50 70 40 50 50 50 50 20 40

Tabmuus 1.5 — Haantaxenns Ha omun Tpancpopmarop TII (kB-A) (mas cxemu
eJIeKTponocTavyanus puc. 1.1)

Bapiantu

T 1 2 3 4 5 6 7 8 9 10

Sma | 420 | 510 | 380 | 460 | 500 | 400 | 680 | 400 | 460 | 520
cosorns | 0,95 | 095 | 082 | 09 | 0,86 09 | 095 | 09 | 098 | 096

Sms 1300 | 420 | 350 | 500 | 530 500 | 380 | 210 | 520 | 400
cosors | 092 | 088 | 096 | 09 | 08 096 | 082 | 098 | 086 | 088

Smae | 400 | 500 | 410 | 460 | 380 | 400 | 460 | 380 | 300 | 350
cosomia | 0,86 | 0,9 1 | 095 | 092 | 098 | 09 | 086 | 09 | 09

Tabmuus 1.6 — Haantaxenns Ha omun Tpancopmarop TII (kB-A) (mas cxemu
eJIEKTPONoCcTavYaHHs puc. 1.2)

Bapiaatu

T 1 2 3 4 5 6 7 8 9 10
Sma | 420 | 510 | 380 | 460 | 500 | 400 | 680 | 400 | 460 | 520
cosorn2 | 0,05 | 095 | 082 | 09 | 0,86 09 | 095 | 09 | 098 | 096
Sms 1300 | 420 | 350 | 500 | 530 500 | 380 | 210 | 520 | 400
cosorns | 0,02 | 0,88 | 096 | 09 | 08 096 | 082 | 098 | 086 | 088
Smae | 400 | 500 | 410 | 460 | 380 | 400 | 460 | 380 | 300 | 350
cospra | 0,86 | 0,9 1 | 095 | 092 | 098 | 09 | 08 | 09 | 09
Sme | 320 | 300 | 500 | 300 | 280 560 | 500 | 380 | 400 | 500
cosome | 0,93 | 085 | 09 | 096 | 092 | 086 | 09 | 092 | 093 | 08
Sm+ | 410 | 120 | 300 | 420 | 420 | 400 | 410 | 520 | 400 | 520

cospmns | 09 | 093 | 085 | 095 | 095 | 098 | 088 | 088 | 095 | 1
Sms | 280 | 560 | 280 | 560 | 500 520 | 480 | 270 | 350 | 560
cosomns | 09 | 0,96 | 086 | 092 | 09 09 | 093 | 094 | 088 | 094
Smo | 520 | 520 | 460 | 400 | 380 600 | 300 | 490 | 320 | 480
cosomns | 0,05 | 085 | 09 | 095 | 0,89 08 | 08 | 078 | 09 | 086
Smiw | 400 | 510 | 380 | 380 | 200 | 400 | 190 | 510 | 360 | 500
cosornio | 092 | 09 | 096 | 088 1 078 | 092 | 098 | 094 | 009




18

Tabmuus 1.7 — [apameTpu 1151 BU3SHAUEHHS MOKA3HUKIB HAMIMHOCTI €JIEKTPONIOCTaYaHHS

ITapamerpu Baplani
1 2 3 4 5 6 7 8 9 10
o 045 04 03|03 |025| 0,2 | 03 |035]0,25|0,15
Ts 6 6 6 5 5 4 3 4 5 4
Tn 2 3 2 1 2 1 1 2 2 1
Lio 06 | 08|12 |07 | 04| 24|18 | 12| 16 | 0,8
L2 071415032104 0308 11|03
L34 12 0507090216 |17 | 04 | 02 | 06
Lss 24 103111109 07|19 |11 |08 | 13| 0,1
Lss 0510207041519 09|24 07 | 03
L4z o11(171(21|05|11|03 |11 |04 ]| 06 | 09
L7s 11,09 0706 |12 05|09 )|07 | 04]| 09
Le-o (cxema puc. 1.1) abo 24 1109 06|02 |19|11]07]20] 13
Ls-9 (cxema puc. 1.2)
Lo-10 15050712 |21 04|07 | 13| 04| 05
Leur (cxema puc. 1.1)a6o |42 | g5 | 67 |01, | 03 |09 | 12 | 02 | 03 | 15
L10-11 (cxema puc. 1.2)
L1112 2110711 02|04 |02 |06 |11 07| 03
L1213 o6 112,04 031107 (01|09 ] 05| 12
L1114 (cxema puc. 1.1) aGo 1,2 10305 |07 (02|13 |14 |07]02] 1,4
L10-14 (cxema puc. 1.2)
J€ o — CEepelHE TMHUTOME 3HAYEeHHS MapaMeTpy MOTOKY BIJIMOB JIiHii,
MOIIKOKEHHS/pIK HA | KM JiHIf;
T, — 3arajJbHUN Yac BIIHOBJICHHS €JIEKTPOIIOCTaYaHHs, TOJI;
Ty — Yac JOoKai3alli MOMKOIKEHHS, TO/I;
L; — mosxxuna nanku I1JI, xm.
Ta6mu 1.8 — CepenHe HaBaHTaKEeHHS y By3iax JiHii JI3, kBT
HaBaHTaxeHHs By3I1iB Bapiantu
1 2 3 4 5 6 7 8 9 10
P> 60 50 30 70 20 | 120 | 200 | 140 | 70 25
Ps 210 | 120 | 30 50 | 100 | 70 | 140 | 20 60 30
Ps 70 30 | 100 | 30 20 20 | 100 | 60 40 | 100
Ps 90 20 30 50 10 | 140 | 70 20 30 30
P7 100 | 70 50 40 70 | 200 | 120 | 110 | 30 50
Ps (cxema pric. 1.2) 210 | 100 | 20 | 100 | 110 | 50 | 50 | 100 | 50 | 60
P9 120 | 45 | 120 | 20 30 10 | 100 | 50 30 60
P10 (cxema puc. 1.1) 60 | 110 | 40 | 70 | 50 | 30 | 10 | 20 | 10 | 20
P11 (cxema puc. 1.2) 40 20 70 59 20 70 60 40 | 210 | 30
P12 10 70 90 10 70 40 | 120 | 10 | 140 | 210
P13 70 30 40 40 40 20 30 30 50 | 100
P14 50 | 100 | 160 | 60 50 | 100 | 70 70 | 200 | 35

IIpumitka. J[71s1 BCiX By3711B HaBaHTaXKEHHsI MPUUHSTH COS ¢ = 0,9.



Tabmuns 1.9 — Jlanku ninii JIz, e po3MilieHi po3’ enHyBadi
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C Bapiantu
reMa T 2 3 4 5 6 7 8 9 10
puc 14 47 | 34 | 80 | 34 | 45 | 23 | 47 | 34 | 47 | 34
he. & 8-11 7-8 11-12 8-11 7-8 8-11 11-12 | 11-12 8-9 11-12
Puc. 1.2 4-5 3-4 4-9 3-4 4-5 2-3 4-7 3-4 4-7 4-9
"% 22171011 [ 1011 | 1112 | 910 | 10-11 | 10-11 | 10-11 | 11-12 | 11-12 | 10-11
Tabmumss  1.10 — Ilapametpu i1 TepeBipKM  TMEpPEBAaHTaXKYBaJIbHOI  3AaTHOCTI
TpaHcpopMaTopiB MiACTaHII]
N Bapiantu
apaMeTpu 2 | 3] 4 5] 6 ] 7] 8] 9|10
S1, S 54 | 34 | 36 | 52 | 18 | 31 | 51 | 19 | 53 | 55
S/ 03|02|05|04 )06 08)04)|03)|05]08
S, 0507|0507 07|09 0308|0607
S; 09 08|08 0908|0702 09]07]08
S, o7(0909 1009 06 | 06| 10 | 08 | 09
S; 06 {1009 ' 0809 |04 08|09 ]09]06
Se 0207|1006 | O7 0509|0710 08
S, 09 06|10 09|10 08|10 )| 06 | 10| 09
Sg 10 06 0710|1009 |10 | 08|07 | 10
Se 10 | 05|06 |10 08| 10 10| 09 | 06 | 10
Sio 0805|0807 07|09 09]|10]09]05
Si 0704|0706 |06 0808|1008/ 03
S5, 06 | 0305|606 |05)|07/08)|07])|07] 0.2

ne Si, Sz, MB-A, cos ¢ = 0,94 — npueaHaHi 10 IMWH MiACTAHINT HaBaHTAXCHHS,
BU3HAYCHI JIJIS PSKUMY MaKCUMAaJIbHUX HaBaHTAXKCHb,

S/

— TMPOHOPMOBAHI 3HAYEHHS OPAMHAT 3arajbHOrO Tpadiky HaBAHTAXKCHHS

TpaHchOpMaTOpiB MIJACTAHIli, SKE BU3HAYAETHCS SK CymMa HABAaHTAXEHb BIIMOBITHUX
PO3MOAUIBYUX JIIHIM Ta TPUETHAHOTO HABAHTAKECHHS.

TpuBamicTh KOXKHOI OpJIMHATH — 2 TOJIMHHU.

Tabmuug 1.11 — ITapametpu niHii Ta TpanchopmaTopiB

Bapiant Jlinis 35 xB Tpanchopmaropu 35/10 kB

F, MM? L, xm Sip, MB*A | Py, kBt Py, kBT Ugs, %0 lux, %0
1 95 20 10 14,5 65,0 7,5 0,8
2 95 25 10 14,5 65,0 7,5 0,8
3 95 30 10 14,5 65,0 7,5 0,8
4 120 20 10 14,5 65,0 7,5 0,8
5 120 25 10 14,5 65,0 7,5 0,8
6 120 30 16 23,0 90,0 8,0 0,75
7 120 15 16 23,0 90,0 8,0 0,75
8 150 20 16 23,0 90,0 8,0 0,75
9 150 25 16 23,0 90,0 8,0 0,75
10 150 30 16 23,0 90,0 8,0 0,75




Taomuis 1.12 — HaBanTa)kxeHHs CIOKUBaYIB S
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TlapaMeTor Bapiant
pametp 1 2 3 4 5 6 7 8 9 10
N 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 | 230 | 240
Py, Q' 0,4 0,3 0,2 0,2 0,8 0,5 0,7 0,3 0,8 0,3
P'L, Q' 1,0 0,5 0,8 1,0 0,6 1,0 0,9 0,7 0,7 0,5
P'3, Q3 0,6 1,0 1,0 0,8 1,0 0,8 1,0 1,0 0,6 1,0
P4, Q' 0,2 0,7 0,6 0,4 0,4 0,6 0,6 0,4 1,0 0,8
N2 200 | 200 | 190 | 175 | 160 | 140 | 130 | 130 | 110 | 110
P, Q" | 05 0,6 0,3 0,3 0,6 0,4 0,6 0,4 0,7 0,4
P",, Q", | 09 0,8 0,7 0,8 0,7 0,7 0,8 0,5 0,4 0,3
P'3, Q' | 1,0 1,0 0,9 0,7 0,9 0,8 0,7 0,7 0,6 0,7
P4, Q" | 03 0,6 0,5 0,5 0,5 0,6 0,4 0,6 0,8 0,9
Pima, MBT | 85 8,0 8,2 75 80 | 120 | 125 | 130 | 125 | 11,0
Qumax, MBap | 3,0 3,0 25 25 35 5,0 6,0 7.0 6,0 5,0
APlr,é\I/[[BT 44370 | 48000 | 44182 | 37553 | 46272 | 66960 | 74775 | 63492 | 74100 | 57882
AQl’r(l)\ﬁBaP 15660 | 18000 | 13470 | 12518 | 20244 | 27900 | 35892 | 34188 | 35568 | 26310
Tabmuus 1.13 — HaBanTakxeHHs cioKuBadiBs Sy
I Bapiant
apaMeTpH g 2 3 4 5 6 7 8 9 10
N, 1i6 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 | 230 | 240
P51, Q'p1 0,3 0,4 0,7 0,3 0,7 0,2 0,6 0,4 0,5 0,7
P, Qs | 09 0,6 1,0 0,9 0,8 1,0 0,2 0,6 0,6 1,0
Py, Qun | 07 0,7 0,8 1,0 1,0 0,9 0,7 0,9 0,8 0,9
Py, Q. | 1,0 1,0 0,5 0,8 0,5 0,4 0,9 0,5 0,9 0,4
N2, 16 200 | 200 | 190 | 175 | 160 | 140 | 130 | 130 | 110 | 110
P"1, Q"n 0,2 0,3 0,4 0,4 0,7 0,3 0,8 0,3 0,4 0,6
P, Q" | 05 0,5 0,6 0,8 1,0 0,8 0,5 0,6 0,7 0,8
P, Q' | 0,8 0,9 0,7 0,9 0,8 0,7 0,6 0,9 0,9 0,7
P, Q" | 0,7 0,8 1,0 0,6 0,6 0,5 1,0 0,7 0,5 0,4
Pomax, MBT | 8.0 6,0 7.2 8,5 75 | 130 | 110 | 120 | 115 | 120
Qumax, MBap | 2,0 25 35 3,0 35 5.0 4.0 6.0 5.0 6.0
APZES\;/[[BT 42000 | 33552 | 44194 | 51638 | 47970 | 64116 | 58146 | 61416 | 63411 | 71640
AQl’rgﬁBap 10500 | 13980 | 21483 | 18225 | 22386 | 24660 | 21144 | 30708 | 27570 | 35820




Tabmuus 1.14 — Bignyck enektpoeHeprii y Mmepexy (cxema puc. 1.3)
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. Bapiant
apaMeTpu 1 2 3 4 5 6 7 8 9 10
AP“F’O fBT 45016 | 42772 | 46924 | 46292 | 49438 | 70827 | 69159 | 65318 | 72503 | 68726
Pymao MBr | 83 | 712 | 7551 | 793 | 824 | 13,87 | 10,59 | 12,66 | 12,23 | 11,78
AQHIF’OD;Bap 17685 | 20615 | 23308 | 20320 | 27433 | 37909 | 36131 | 41410 | 42462 | 42055
Qume | 347 | 355 | 374 | 361 | 476 | 7,93 | 576 | 85 | 7,55 | 7,59
MBap
Apip, MBT
ron 45016 | 42772 | 46924 | 46292 | 49438 | 70827 | 69159 | 65318 | 72503 | 68726
Puoma, MBr | 83 | 712 | 751 | 793 | 824 | 13,87 | 10,59 | 12,66 | 12,23 | 11,78
Aanr,Ol\I/[IBap 17685 | 20615 | 23308 | 20320 | 27433 | 37909 | 36131 | 41410 | 42462 | 42055
Quzmax, 347 | 355 | 374 | 361 | 476 | 793 | 576 | 85 | 755 | 7,59
Mgap
Tabmuus 1.15 — Bignyck enekrpoeHeprii y Mmepexy (cxema puc. 1.4)
. Bapiant
apameTpu 1 2 3 4 5 6 7 8 9 10
APH;’O Z“BT 46559 | 50740 | 46970 | 38846 | 48534 | 72247 | 78443 | 66584 | 78595 | 61378
Puima, MBr | 904 | 859 | 889 | 7,85 | 852 | 13,28 | 13,28 | 1392 | 13,48 | 11,88
AQHIF’OI\;BaP 21067 | 24182 | 19413 | 16374 | 26229 | 39527 | 46021 | 43814 | 48518 | 36059
inmax, 4,27 4,28 3,92 3,48 4182 7,74 8,1 9,77 8,78 7,39
MBsap
APHZF’O EABT 43771 | 35016 | 47132 | 53847 | 50381 | 69540 | 60385 | 64107 | 66664 | 76737
Poms, MBr | 844 | 634 | 781 | 895 | 7,97 | 1447 | 1155 | 1141 [ 11,0 | 13,09
AQHZEOI\;BaP 14976 | 17488 | 27693 | 24553 | 28734 | 36566 | 27554 | 39163 | 37092 | 49778
Qumes | 307 | 327 | 475 | 426 | 47 | 813 | 552 | 7.28 | 637 | 893
MBap
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2 ITOSAACHIOBAJIBHA 3AIINCKA

TexkcToBOIO YaCTHHOIO NMPOEKTY € MOSACHIOBAIbHA 3alKcKa, 00Csr siKoi ckianae 30—
40 cTOpiHOK. Y TEKCTI 3allUCKU CTUCIIO BUKJIAJAETHCSI METOJIMKA PO3PAXyHKIB, OJAETHCS
OOTpyHTYBaHHSI IPUUHATUX PIllIEHb, HABOJATHCSA HEOOXIAHI ISl pO3paxyHKiB (hOpMynH Ta

CXCMHU.

2.1 Crpykrypa 3anucKH
[TosicHIOBaNIbHY 3aMKUCKY 10 TPOEKTY (POOOTH) YMOBHO MOUISIOTH HA YACTHUHHU:
a) BCTyIHA YaCTHUHA:
1) TUTYNBHUE apKyI;
2) 3aBIaHHS JI0 MPOEKTY (PoOOTH);
3) 3micT;
0) OCHOBHA YacTHUHA:
1) BcTym;
2) OCHOBHA YaCTHHA MPOCKTY (PO3IiJH 3alUCKN);
3) mepeik MOCUJIaHb;
B) JOJAaTKH.
TutynsHUN apKymI i 6JTaHK 3aBIAaHHS I KYPCOBOTO MPOCSKTY BUAAETHCS CTYACHTOBI
Ha Kadeapi. 30BHINIHIA BUTISA] TUTYJIBHOTO apKyIl MOSICHIOBAJILHOI 3alHMCKH, a TaKOX
OJlaHKa 3aBJIaHHS HAaBEJICH1 Y A0JATKy A.
VY 3aBpgaHHI Ha KypCOBHM MPOEKT OOOB’SI3KOBO 3a3HAYAIOTh:TEPMIH 3aBEPIICHHS
MPOCKTY;
—  BUXIJHI JaH1 JJi IPOEKTY — BUZHAYAETHCS JDKEPESIO HAJXO0KeHHS 1HpopMarlii
1 JaHUX, HEOOX1THUX JUTIsI KYPCOBOTO MPOEKTYBAaHHS, a TAKOK OCHOBHI T'PYIU JAHUX, SIKI
BUKOPHUCTOBYIOTHCS JUTsI O(OPMIICHHS TIPOEKTY;
—  3MICT PO3PaxyHKOBO-TIOSICHIOBAJIbHOI 3alUCKH — CTUCIO HABOMATH TEPEiK
MUTaHb, K1 MJIATal0Th PO3pO0Ill y KypcOBOMY MPOEKTi (poOOTi);

—  Mepeik rpadgiyHOTo MaTepiaiy;
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—  3a3HAYa€ThCA MPI3BUIIE KEPIBHUKA KYPCOBOTO MPOEKTY;

— KaJ'IeHI[apHI/Iﬁ IJIaH — BH3HAYAIOTHCS OCHOBHI €Tamlu KYpCOBOI'O IIPOCKTY, a

TaKOX TGpMiHH 1X BUKOHAHHS.

2.2 KomIiekrauisi 3anucKu

JIist KypcoBUX TPOEKTIB (PoOIT) PEKOMEHIYETHhCS TMOCTIAOBHICTh PO3MIIICHHS
MaTepiaiiB, Sska HaBeJIeHa HUKYE.

3MICT pO3TallOBYEThCA OE3MOCEPEIHbO MICHs 3aBAaHHS Ta KaJE€HIAPHOrO IUIaHy
BUKOHAHHS MPOEKTY (pOOOTH), IOYMHAIOYHN 3 HOBOI CTOPIHKH.

JlolaTku pO3MIIIYIOTh IiCIIsi OCHOBHOI YaCTUHU MPOEKTY (poboTH).

[losicHroBazibHA 3ammMCKa KypCOBOTO TMPOEKTY TEPEeIUITAEThCA y MPO30pHUit
ckopo3muBay. KpecieHHss BUKOHaHe Ha (opmari Al BKIAAa€eTbCsl OCTAHHIM apKyILIEM,

saxui ckiaaeHo y BiamosigHocTi 10 €ECKI I'OCT 2.501-88 «IIpaBmita yueTa u XpaHSHUS.
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3 BUMOI'X 10O CTPYKTYPHUX EJIEMEHTIB 3AIIMCKHU

3.1 3micT

J1o 3micTy 00OB'SI3KOBO BKJIIOYAIOTh JIaH1 ITPO CTPYKTYPHI €1€MEHTH MOSICHIOBAILHOT
3allMCKH: BCTYI, IMOCIIJOBHO MEpPETiueHi Ha3BH YCIX PO3JALUIIB, MiAPO3ALUIIB, MYHKTIB i
HIAMYHKTIB (SKIIO BOHM MAalOTh 3aroJIOBKM) IPOEKTY, MEpeliK MOCUiaHb (Mepenik
BUKOPHUCTAHUX JPKepel), Ha3BU J0JIaTKIB 1 HOMEPU CTOPIHOK.

3MICT CKJIaJIal0Th, SIKILO 3aMMUCKa MICTUTh HE MEHIIIE IBOX PO3/ILIIB, 800 OJIUH PO3/ILIT
1 TOJaTOK IPH 3arajbHii KIJILKOCTI CTOPIHOK HE MEHIIE JECSATH.

[Ipuknan odpopmileHH 3MICTY HaBeA€HWH y Aonatky b. Bumoru no cTpykTypHHX

€JIEMEHTIB OCHOBHOI YAaCTUHU Ta JI0AATKIB HABEICHO y po3/iii 4.

3.2 Beryn

VY KkypcoBux mpoekrax (poOoTax) BCTYN PO3MIIIYETbCA Ha OKpPEMIiM CTOPIHII
(cTopinkax).

VY Beryni GopmyniOIOTH METYy POOOTH Ta 3aBlaHHs, SKI HEOOXIJHO BUPIIIUTH.
HaBogsrs:

—  OIIIHKY Cy4aCHOTO CTaHy MpoOeMu;

—  PO3KPHUBAIOTH CYTh PO3B’SA3YBAHMX 3a/1a4 1 IX TOCTIOIAPChKE 3HAUYCHHSI,

—  CBITOBI TCHJICHIIIT PO3B’sA3aHHs TIOCTABJICHUX 3a]1a4;

—  MeTy poOOTH Ta rajty3b 3aCTOCYBaHHS.

3.3 OcHOBHA YacTHHA

Mera MnosCHIOBaJIbHOI 3alMCKA — 1€ BUKJAJ B1IOMOCTEHl Mpo 00’€KT (mpeamMer)
MPOCKTyBaHHS a00 HAYKOBO-TEXHIYHY pO3pOOKY, SIKI € HEOOXIIHUMH 1 JOCTATHIMH ISt
PO3KPUTTA caMOi pOoOOTH Ta ii pe3ynbTaTiB.

Oco6muBy yBary mpHAUIAIOTH HOBH3HI, @ TaKOX CYMICHOCTI, B3a€EMO3aMiHHOCTI,
HaJIHOCTI,  3axomam  Oesmeku  ekcruryaramii  enementiB  CEIl,  exomorti,

pecypco30epeKeHHIO Ta 1H.
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Sxm1o y poO0Ti HEOOX1THO HABECTH JJOIATKOBI JIaH1, 110 HE MAIOTh CyTTEBOTO BUITUBY

Ha 3MICT TNPOEKTYBaHHS Ta CTPYKTYypy MpoeKTy (abo He MaioTh 0e3locepenHboro
BIJTHOIICHHS /10 IPEIMETY POEKTYBaHH), iX BMILIYIOTh y J0JaTKaXx.

3MICT MPOEKTY BHUKJIAAAI0Th, MOAUIAIOUA MaTepian Ha po3fainu. Po3nimm MoxyTh
NOAUIATUCA HA MYyHKTH a00 Ha miApo3AUM 1 MyHKTH. [IyHKTH, SKII0 116 HEOOXIIHO,
NOJIISIOTECA Ha MIANYHKTH. KOXEH MyHKT 1 MiJAMyHKT MOBHHEH MICTHUTH 3aKiHUEHY

1H(popMalio. 3a HEOOX1THOCTI TEKCT MPOEKTY MOXKE CKIIAJATHCh JIUIIE 3 MTyHKTIB.

3.4 lonaTkn

VY nopatkax BMIIIYIOTh Matepiai, SKUu:

a) € HCOOXITHUM JJis MOBHOTH 3aIIMCKH, ajieé BKIIOYEHHS SIKOTO J0 ii OCHOBHOI
YaCTUHU MOK€ 3MIHUTH BIIOPSAKOBAaHE 1 JIOTIYHE YSABJIEHHS MpO poOOTy (A0HaTKOBI
uTrocTparllii abo TabnuIll, TEKCT JTOMOMDKHOTO XapaKTepy, KOHCTPYKTOPCHKI TOKYMEHTH
(cxemu, KpecjaeHHs Ta 1H.));

0) wMmarepianu, AKi 4yepe3 BEIMKUM 00csr, crnenudiky BUKIanaHHS abo dopmy
MOJaHHS HE MOXYTh OyTH BHECEHI JI0 OCHOBHOI uacTWHU (opuriHamu doTtorpadii,
OPOMIKHI MaTeMaTW4yHl (QOpMyNH; PO3PaXyHKH, IHCTPYKIi, METOAMKH, MOBHI TEKCTH
KOMIT FOTEPHUX Mporpam, 1o 0ysu po3poOIieHi mija yac abo /i MPOEKTyBaHHS TOIIIO);

B) JOJATKOBUM MEpeNiK JHKepes, Ha sK1 He OyJI0 MOCUiIaHb y 3amucCIi.



4 O®OPMJUIEHHSA NOSICHIOBAJIBHOI 3AITUCKH

4.1 3arajbHi BUMOTH
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[TosicHroBanbHY 3anucKy BUKOHYIOTH 3ri1HO 3 JICTY 3008-95 ta TOCT 2.105-95 na

apkymax ¢dopmary A4 (210x297 mm). 3a HEOOXITHOCTI JOMYCKAETHCS BUKOPHUCTAHHS

apkyuriB ¢popmatiB AS (148x210 mm) ta A3 (297x420 mm).

Jist koskHoTrO apkyia rpadiunoi yactunu 3rijHo 3 'OCT 2.104-68 nependaueHuit

OCHOBHMI Hamuc, 300pakeHHl Ha puC.

4.1.

JInga  gpyroro apkyma JOKyMEHTa

MOSICHIOBAJIBHOI 3aMTMCKH (3MICT) Mepe0aueHii OCHOBHHI HANUC, AKUM 300pakeHo Ha PHC.

4.2.
‘ i b @)
(14} | (15) (16) (17) (18) Jlirepa Maca Macwrad
3v | Apx  |Ne moxym. | Mianuc | Jlara (1 _
Poapolinuk (141]) (5) (6)
IlepesipuB |
T.xourp. Apkyw (7) | Apxywis (8)
(10) ay | a2 (13) |
H.xouvp. T (3) (9)
3aTsepa.
Pucynox 4.1 — OcHOBHUI HaNUC I apKyIIiB TpadiuHOro Marepiaty
(14) F(1%) (16) a7 (18) | (2)
3m | Apk | Ne qoxym. | Mianac | [dara
Poipohuuk Jlirepa Apkym | Apxywis
Mepesipne | (141l D ®)
(o) (11) (12) (13) () |
H.konTp. )
JaTBepa.

Pucynox 4.2 — OCHOBHHII HAMKC MEPUTUX CTOPIHOK TEKCTOBUX JTOKYMEHTIB

VY BianoBigHUX rpadax BKa3yrThCS:

rpaga 1 — Ttema mnpoekty (Hampukiaa, «EmexTpormocTtadaHHsS MOJIOKO3aBOMY.

ITosicHrOBanIbHA BaHI/ICKa»);

rpada 2 — mO3HAUYECHHS MOsSCHIOBaNbHOI 3amucku 3rigHo 3 'OCT 2.201-80. [lnsa
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KypCOBOTO MPOEKTYyBaHHS y rpady 2 3amucyroTh MHQpP, U0 CKIATAETHCS MOCIIIOBHO 13

MOYaTKOBUX OyKB HABYAILHOTO 3aKJaly, MOPSIKOBOTO HOMEpa poOoTH (TIPOEKTY), HOMepa
3aJ1iIKOBOT1 KHIDKKH. PemiTy 3HaKiB 3alIOBHIOIOTH HYJISIMH 1 TonucyioTh 113 (mosicHioBaIpHA
3aIMCKa).

[TopsimkoBi HOMEPH MPOEKTIB Ta POOIT:

001 — IumioMHUIA TIPOCKT;

002 — Tunmomua poboTa;

003 — EnexTpuyHi MalllvHH;

004 — BupoOHHUIITBO Ta PO3IMOALT EIEKTPOCHEPTI;

005— EnexTponiocTayaHHsi MPOMUCIIOBUX Ta MyHILIUITAIILHUX 00’ €KTIB;

006 — O0uucnoBanbHA TEXHIKA, aITOPUTMIYHI MOBH Ta IIPOTpaMHE 3a0€3MEUeHHS;

007 — ImxenepHa rpadika;

008 — [IpomucioBa eJIeKTPOHIKa;

009 — Exonomika Ta opraHizarlisi BApOOHHIITBA;

010 — OcHOBHM TCIIOTEXHIKH;

011 — CnoxuBaui €IeKTPUYHOI HEPTii;

012 — ABTOMAaTH30BaHU# €IEKTPOTIPUBOI;

013 — Peneiinuii 3axXucT Ta aBTOMaTHKA:

014 — EnepreTuyHil KOHTPOJIB;

015 — Iummi.

Hamnpuknan, mmdp HTYY.0055302.000 I13 o3nauae: HamioHanbHUN TEeXHIYHHMA
yHIBEpCUTET YKpaiHu, KypcoBa poOoTa 3 Kypcy « EnekTporioctadanHs TpOMHUCIOBUX Ta
MYHIIIUTIATBHUX 00’ €KTIB», HOMEP 3aJIIKOBOI KHIKKK 5302, MosiCHIOBaIbHA 3aIMCKa.

rpada 3 — mo3HadeHHs MaTepiany (TUTBKH JIJIs KPECICHb JIeTalei);

rpacda 4 — niTepa, 10 NPUCBOEHA AaHOMY JToKyMeHTY 3rigHo 3 'OCT 2.103-68. [lns
KYPCOBHX MPOEKTIB (POOIT) MPOCTABISAETHCS JIiTEpa «Y», IS AUTUIOMHUX TTPOCKTIB — JIiTEpa
«J»;

rpada 5 — maca y KiJiorpamax;

rpada 6 — macmtad (Macmradu 300pakeHb Ta iX mo3HadeHHs (Hampukian, 1:200,

1:500 Ta 1H.) Ha KpecJAEHHS BCTAHOBIIOIOTHCS CTAaHIAPTOM);
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rpada 7 — IOpsSAKOBHUI HOMEP apKyIlIa;

rpada 8§ — 3arajbHa KIJIBKICTh apKYIIiB 3amUCKH (Tpady 3amoBHIOIOTH TIIBKH Ha
MEePIIIOMY apKYIII 3aIUCKH);

rpaga 9 — HazBa abo IHAEKC MIAMPUEMCTBA, IO BHUITYCTHIO TOKYMEHT (IS
HaBYAJIbHUX MPOEKTIB BKa3ytoTh: pakyasTeT (IEE), rp.);

rpadga 10 — xapaktep poOOTH, BUKOHAHWN OCO00I0, SIKa MIAMHACYE IOKYMEHT
(T.xOHTPOJIb — TEXHIYHUH KOHTPOJIb, H.KOHTPOJIH — HOPMOKOHTPOJI);

rpada 11 — mpi3BuIa ocio, 1o mianucand JOKYMEHT;

rpada 12 — mignucu ocid, mpi3BUILA SKUX BKa3aHl y rpadi 11;

rpada 13 — naTa mianucaHHs TOKYMEHTA;

rpacdu 14-18 — rpadu TabauIi 3MiH, B 5IKi Y pa3i HEOOX1THOCTI BHOCUTBHCS BIATIOBITHA
1H(hOopMalisa PO 3MIHU HA KPECICHHSX.

JIIsi HACTYNMHHUX apKyIliB TMOSICHIOBAJILHOT 3alMCKM BUKOPUCTOBYETHCS HAITUC,

300paxenHwuii Ha puc. 4.3.

o Apk.
(14) | (15) (16) (17) (18) (2) (7)
3m | Apk | N goxym. | Mianwe | Jdara

Pucynok 4.3 — OCHOBHHI HanMC TEKCTOBUX JOKYMEHTIB

[Tix yac KypcoBOro MpOEKTYBaHHS JTO3BOJSETHCS HE 3alOBHIOBATH Tpadu dhopmu,

HaJaHoi Ha puc. 4.3, kpim rpadu 7.

4.2 MoBa

KypcoBuii mpoektr (po6ora) oDOpPMITIOETHCS YKpPaiHCHKOIO MOBOIO. 3 METOIO
CIOPUSHHS TMPOLIECY aKTHUBHOIO (PYyHKIIOHYBaHHS JEp’KaBHOI MOBM Yy HAykoBIH cdepi, a
TAaKOXXK TPOEKTYBaHHI, aKTHBI3alli TMpoOLECy CTAaHOBJIEHHS YKpPaiHCbKOi HayKOBOI
TEPMIHOJIOTIT B YCIX Taly3sfX HAyKd CTYJACHTaM PEeKOMEHIY€ThCH BUKOPUCTOBYBATH
YKpaiHChKY MOBY JIJIsl HAIIUCAHHS TUIIJIOMHUX (KypCOBHX) MIPOEKTIB (poOiT).

J103BOJISIETHCST BUKOPUCTOBYBATH TAaKOX AHIIMCHKY, HIMELBKY, (paHIly3bKy (200
1HIIY 1HO3EMHY MOBY), aj€ y IIbOMY BHUIAJKy 3aXHUCT POOOTH MOBUHEH Bi1IOYBaTUCA Y

OPUCYTHOCTI 3aIlpoiIieHoro (axisig 3 Kadeapu iHO3eMHOT MOBH.
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4.3 BUMOTH /10 TEKCTY

[TosicHIOBasibHA 3amMCKa BUKOHYETHCS MAIIMHHUM (32 JIOMIOMOTO KOMIT FOTEPHOT
TEXHIKH) crtocoOoM, Ha oHOMY Ool1i apkyiia 0itoro Harepy dopmary A4 (210x297 mwm).

3 BHUKOpPUCTaHHSIM KOMII IOTEPHOI TEeXHIKH (TeKCTOBUM penmaktop Word) Tekct
IpYKYeThCs pudToM 14-10 po3Mipy 3 OIMHAPHUM 1IHTEPBAJIOM.

TexceT po3MINTyIOTh HACTYITHAM YAHOM:

—  BIJICTaHb BiJI paMKH Ha MTOYATKy a00 KiHIII PSAIKA O TEKCTY HE MEHIIE 5 MM;

—  BIJICTaHb BiJl BEPXHBOI'0 200 HUKHBOTO PsiJiIKa TEKCTY O BEPXHBOI a00 HUKHBOT
pamku popmu He MeHIe 10 MM;

—  BIJICTaHb MIDXK 3arojIOBKaMH MIAPO3JAUIB a00 MYHKTIB 1 MOJAJIBIIMM a0o
NOMNEPETHIM TEKCTOM Ma€ OyTH OAUH PALIOK;

—  a03aIHWi BiACTYII MOBHHEH OYTH OJHAKOBHUM BIIPOJIOBK YCHOT'O TEKCTY 3aMUCKA
1 nopiBHtoBatu 10—15 mm.

[lin yac BMKOHAHHS 3alMCKU HEOOXIAHO JOTPUMYBATUCh PIBHOMIPHOI IIIJIBHOCTI,
KOHTPACTHOCTI Ta YITKOCTI 300paxkeHHs. Bcei miHii, gitepu, nudpu 1 3HaKu MOBUHHI OyTH
OJIHOTO KOJILOPY BIPOJOBXK YChOTO TEKCTY.

OdopmiieHHsT TeKCTy, UIIOCTpallii 1 TaOJuIb 3a MAIIMHHOTO CIOCO0y Mae
BIJIMOBIaTH BUMOT'aM IIMX BKa31BOK 3 ypaxXyBaHHSIM MOXJIMBOCTEH KOMIT FOTEPHOT TEXHIKH.

[Tomuiku, onucku Ta rpadiuyHi HETOYHOCTI I0MYCKAETHCSA BUIIPABIISITH M1 AYUILIEHHIM
a6o 3adapOyBanHsIM 0171010 (PapOOI0 Ta HAHECEHHSIM HAa TOMY ) MICIl a00 MIXK psSAKaMU

BUIIPABIICHOTO 300pa)KE€HHs, ajie He OLIbIIe YOTUPHOX BUIIPABJICHb HA CTOPIHKY.

4.4 O¢popmJIeHHSI CTPYKTYPHHX eJIEMEHTIB

3aroyioBKM CTPYKTYPHUX YaCTHH KypcoBoro mpoekty (podotn) «3ABJIAHHSA HA
KYPCOBUM [TPOEKT», «3MICT», «BCTVIl», «IIEPEJIIK BUKOPUCTAHUX
JUKEPEJI», a Tako 3arojloBKM pPO3AUTIB CIIJT PO3TAIIOBYBATH IOCEPENMHI psaKa 1
JIPYKYBAaTH BEJIMKUM JIITEpaMu 0€3 Kpanku y KiHI1, HE MAKPECTIOI0YH.

KoxHy cTpyKTypHY YaCTHHY poOOTH Tpeba MOYMHATH 3 HOBOi CTOPIHKH.

3aroJIoBKY MiIPO3ALTIB, MyHKTIB 1 MAMYHKTIB 3alUCKU CJI1I TOYMHATH 3 a03aIiHOTO

BIJICTYIY Ta IPYKyBaTH MaJ€HbKUMHU JIITEPAMHU, KPIM MEPILIO] BEIUKOI, HE M1IKPECTIOI0UH,
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0e3 KpamnkH y KiHll. SIKIII0 3ar0J0BOK CKIAAA€ThCA 3 IBOX 1 OUIIbIIE pEYCHb, iX PO3AUIAIOTH
Kparnkoto. [lepeHeceHHs ciliB y 3aroj0BKY pO3A1Ty HE JIOMYCKAEThCA.

Binctanp MiX OCHOBaMHU PSAIKIB 3arojlOBKY, a TaKoXX MDK JIBOMa 3aroJIOBKaMH
NpUIMaOTh TAKOIO, SIK y TEKCTI.

He nomyckaeTbcst po3MilllyBaTH Ha3BY IMiJIPO3/iTY, @ TAKOXK MYHKTY ¥ HiAMYHKTY, y

HIDKHIM YaCTHHI CTOPIHKH, SIKILO MicIsl Hel pO3MIIIEHO TUIBKH OAMH PSAOK TEKCTY.

4.5 Hymepanuisi CTOPiHOK 3alIUCKH

Hywmepariito cTOpiHOK MOYMHAIOTh paxyBaTH 3 TUTYJbHOI'O apKylla, aje Ha BCIX
apKylax, 10 MepenyrTh CTPYKTypHOoMy enemeHTy «3MICT», HOMepH CTOpIHOK He
POCTABIISIFOTHCA.

CTopiHKM 3alMCKU CJiJ HyMepyBaTH apaOChKUMH UudpaMu, ITOTPUMYIOUHCH
HACKpI3HO1 HyMmepalii BIPOJOBXK ychoro Tekcry. IlosicHIoBaibHA 3amucKa 10 KypCOBOTO
IpOeKTy (poOOTH) OPOPMITIOETHCA Ha apKymiax 3 pamkaMu (quB. puc. 4.2 1 4.3). Homep
CTOPIHKH MPOCTABIISETHCS Y BIAMOBIAHIN Tpadi mramiy.

VY mramni mepmoi CTOPIHKA TMOSICHIOBAJIBHOI 3alMCKA 3 3MICTOM Y BiIIOBIIHHX
rpadax CTaBJATh NOPSAKOBUIA HOMEDP CTOPIHKHU Ta 3arajibHy KUIbKICTh CTOPIHOK 3aITMCKH.

LmrocTpamii 1 Tabmuil, fKi PO3MIMIEHI HAa OKPEMHUX CTOPIHKAX, BKJIIOYAIOTH 0

3arajbHOI HyMepallli 3am1CKu.

4.6 Hymepauis po3aiiiB, miapo3autiB, MyHKTIB, MiAMYHKTIB

Po3ninu, migpo3ainM, MYHKTH, MIANYHKTA 3alMCKH HYMEPYIOThCS apaOChKUMHU
udpamu.

Po3zninu 3anucku MOBUHHI MaTH MOPSAIKOBY HyMEpallilo y MeXaxX BUKJIaJEHHS 11 CyTi
Ta Mo3HavYaTUCs apaOChKUMU Udppamu 6e3 kpanku, Hanpukiad: 1, 2, 3,4 1 T.4.

[Timpo3ainu MOBUHHI MaTU MOPSIKOBY HYMEPAII0 Y MEXKax KOXXHOTO PO3ALTY.
HomMmep miapo3auty ckiagaeTbcs 3 HOMEpA PO3ALTY Ta MOPSIKOBOTO HOMEpa MiApO3aily,
BiJIOKpeMJIEHOTO Kparkoro. [Ticiiss Homepa miapo3auTy Kpanky He CTaBiIsITh, Hanpukiaad: 1.1
(mepiuit mAMYHKT Iepiroro po3auty), 1.2, 1.3 1 T.a.

[IyHKTH MOBHMHHI MaTH MOPSJIKOBY HYMEpALll0 y MeEXax KOXKHOTO po3aiay ado
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nigpo3aury. Homep mMyHKTY CKIagaeTbcs 3 HOMEpa pO3/iULy, MOPSIKOBOIO HOMeEpa

M1PO3AUTYy Ta TOPAJIKOBOrO HOMEpa MYyHKTY, BIJOKpeMieHoro kpankamu. Ilicins Homepa
MYHKTY KpankKy He CTaBJIATh, Hanpukimam: 1.1.1, 1.1.2 1 T.a.

Howmep mianmyHKTy CKIIaa€ThCs 3 HOMepa po3iTy, MOPSAKOBOTO HOMEpa IMiIpO3ALTy,
MOPSIKOBOTO HOMEpa IYHKTY 1 MOPSAJIKOBOIO HOMEpa MiAMYHKTY, BIJOKPEMIICHHX

Kpankamu, Hanpuknaza: 1.1.1.1, 1.1.1.2 1 t.xa.

4.7 LmocTpanii

LmrocTpamii (KpecneHHs, PpUCYHKH, rpadiku, cxemu, giarpamu, (ortorpadii) ciig
PO3MIILYBaTH y 3anUCLi 0e3M0cepeHbO MICHs TEKCTY, A€ BOHU 3TaylOThCs BIeplie, abo
Ha HacTynHid cropinmi. Ha Bci umrocTpanii MaroTh OyTH NMOCHIAHHS Y TMOSCHIOBaJIbHIN
3aIuCIl.

Kpecnennsi, pucynku, rpadiku, cCXeMu, JiarpaMu, po3MiIleH] Y 3aMKCIli, MalOTh OyTH
BUKOHAHI BIAMOBIJHO JI0 BUMOI CTaHAapTiB «EauHON CUCTEMBI KOHCTPYKTOP CKOM
JTOKyMEHTaIm» 1a « ENMHON cucTeMbl MPOTrpaMMHOM JOKYMEHTALIHI.

[mrocTpaiiii MOXKyTh MaTH Ha3BYy, SIKY PO3MINIYIOTh O€3MOCEPEHbO M7 HUMU. 3a

HEOOXI1THOCTI MiJi UTFOCTPALIE€I0 PO3MILIYIOTh MOSICHIOBANIBbHI J1aH1 (IIIPUCYHKOBUHN TEKCT).

LmrocTpaiiist mo3HavaeThes COBOM «PUCYHOK —  », siKe pa3oM 3 Ha3BOKO LITIOCTpaIlii
PO3MINIYIOTh TICJISI TOSICHIOBAAbHUX JaHuX, Hampukiaa: «Pucynok 3.1 — Cxema
PO3MITIICHHSD.

LmrocTpaiii ciii HymepyBaTH apaOChbKUMU IudpaMu MOPSIIKOBOI HYMEPAII€l Y
MeXxax po3/UTy, 3a BUHSTKOM UTIOCTpalliii, HABEICHUX y TOAATKaX.

Homep imrocTpamii ckmamaeTbess 3 HOMEpa PO3AUTY 1 TOPSAIKOBOIO HOMEpa
UTIOCTpaIlii, BIIOKPEMJICHUX KpPAmKOIO, HAMPHUKIAJ: PUCYHOK 3.2 — JpPyruid PUCYHOK
TPETHOrO PO3JILITY.

Sx1o y 3amucIii BMIIIEHO TUTHKU OJIHY LTIOCTPAIlito, ii TAaK0XX HyMEPYIOTh 3TiTHO 3
HaBEJICHUMH TTPaBUJIaMHU.

PosminryBatu pucCyHKH ciin Tak, MO0 iX MoxkHa Oyino uutath 0e3 TMOBOPOTY
pykomucy. SIKIIo 11e HEeMOXIMBO — UTFOCTPAIIil pO3MIINIYIOTh TaK, MO0 pykomuc Tpebda O0yio

IIOBCPHYTH 3a CTpiHKOI-O T'OJWMHHHUKA.
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P — po3’eanyBau Hanpyroro 110 kB; BB, BH — BUCOKOBOJIbHI BUMHKA4l HAITPYTOkO
BianoBiHO 110 ta 10 kB; T — tpanchopmarop; 3P11 — 3akputuii po3noaiIbYril IPUCTPI;
ABP — aBromatuune BBeneHHs pe3epBy; KPII — komruiekHuit po3noauibuuii mpucTpin

Pucynok 4.4 — Cxema enexktpuunoi niacranmii 110/10 kB

ImrocTpariii, 3a HEOOX1IHICTIO, MOXKYTh OyTH MEpeideHi y 3MICTi 3 3a3HAUYCHHAM iX
HOMEDIB, HA3BU T4 HOMEPIB CTOPIHOK, HA IKMX BOHU PO3MIIIIEHI.

[IpaBuna oopmieHHs mocuiIaHb Ha UTtocTpali auBuck 4.13 Ta 4.15.

4.8 Taoanui

[udposuii matepian, ik MpaBuiIo, 0GOPMITIOIOTh y BUTJISIII TaOJIUIb BIMOBITHO 10
puc. 4.5.

TabGnuito cmif po3TamoByBaTH O€3MOCEPEAHBbO MICHIA TEKCTy, B SIKOMY BOHa
3raJly€eThCs BIeplie, abo Ha HacTynHii ctopini. Ha Bci Tabnuii MaioTh OyTH NOCUIIaHHS Y
TEKCTI1 3aIUCKH.

Tabmumi cmig HymepyBaTH apaOCBKUMHU HUPPaMH TMOPSAKOBOIO HYMEPAIIEK Y

MeKax pO3JILTy, 38 BUHSTKOM TaOJIHIlb, 1110 HABOAATHCA Y A0JaTKaX. SKIO0 3amucKa MiCTUTh
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OJIHY Ta0JIHUIIIO, ii TAKOXK HyMEPYIOTh 3T1/IHO 3 HAaB€JICHUMU BUMOTaMHU.
Homep Tabmuiii ckiagaeTbess 3 HOMEpa PO3JUTY 1 MOPSIKOBOrO HOMEpa TaOMIl,

BIJIOKpEMJICHUX KPAIKOI0, HAMPUKIIAJl, Tabnuug 2.1 — nepiia Tabiuiist Ipyroro po3auny.

Tabmums ~ —
HOMEp Ha3Ba TaOJIHII
3aro0BoK 3aroa0BKH
rpad
[lig3aromoBku
rpad
=
4
N
=
=
bokxoBuk

(3aroJIOBKH PSIKIB) I'padu (kom0HKH)

Pucynox 4.5 — Ctpykrypa Tabauiii

Tabnuisg Moke MaTH Ha3BY, Ky MUIIYTh (IPYKYIOTh) MaJlEHbKUMHU JIiITepaMu (KpiM
MePINOi BEJIMKO) 1 BMIIYIOTh HaJ Tabnuiero (1uB. puc. 4.5). Ha3Ba Mae OyTu cTHCIIONO Ta
B1JI00pa)kaTu 3MICT TaOIMII.

[IpaBuna odopmieHHs mocuianb Ha Tabnuill quBuch 4.13 Ta 4.15.

Sxmo psinku abo rpadu TabIUI BUXOASTH 32 MEX1 (OpMaTy CTOPIHKHU, TAOIHIIIO
NOAUIAIOTh HA YacTHUHHM, PO3MILIYIOYM OJHY YAacTHHY IHiJ OAHI€0, abo mopyd, uu
MEPEHOCITh YaCTUHY TaOJIMII Ha HACTYMHY CTOPIHKY, IMOBTOPIOIOYU Yy KOXHIA YaCTHHI
TalauIl 11 3aroJI0BOK Ta OOKOBHK.

[lin yac momimy TabiMIll HAa YACTUHU JOIMYCKAETHCS i1 3arojOBOK ab0 OOKOBHUK
3aMIHSATH BIANOBIAHO HOMEpaMu rpad 4u psAAKIB, HyMEpPYIOUH iX apaOChkuMH nudpamu y
nepiii YyacTuH1 TabJIuULII.

CrnoBo «Tabmuiis» BKa3yloTh OJJUH pa3 3J1iBa HaJ| MEPIIO YacTUHOIO Tadymi. Hax
IHIIMMHU YacTUHAMU TaOJuIll 31iBa NumyTh: «[IpomoBxkeHHs TaOma.» 13 3a3HAYECHHSIM i
HOMeEpa.

3aronoBku rpad TabIUIl MOYMHAIOTH 3 BEJIUKOI JIITEPH, a Mi3aroJ0oBKH — 3 MaJoi,
SIKIIIO BOHU CKJIQJIAI0Th OJHE PEUYCHHS 13 3ar0JIOBKOM.

[Tin3aromoBKy, M0 MalOTh CAaMOCTIHE 3HAYCHHS, UMY Th 3 BEJTUKOI JiTepH. Y KiHIII
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3aroJIOBKIB Ta TiJ3aroJIOBKIB TAOJIUIlb KPANKW HE CTAaBJIATh. 3arOJIOBKH 1 ITi/I3arOJOBKU
rpad BKa3ylOTh B OJTHHUHI.

['opu3zoHTaNBHI Ta BEPTUKAJBHI JIHII, K1 PO3MEKOBYIOTh PSAKUA TAOJMIIl, a TAKOXK
JiHIT 37iBa, COpaBa 1 3HU3Y MOXKHA HE MPOBOAMTH, SIKIIO iX BIJCYTHICTh HE YCKIIQTHIOE
KOpHUCTyBaHHs Tabnuiero. BucoTa psakiB y Oyab-sSKOMY BUMNJAKy TOBUHHA OYTH HE MEHIIIE
8 MM, JiaroHaJIBLHUHN TIOIUT 3ar0JIOBKIB TAOJIHII HE TOTTYCKAETHCSI.

CroBmii TabiuIll HyMEpPYIOTh JHUIIE TO/1, KOJU Ha HUX € MMOCHJIAHHS Y TEKCT1 poOoTH
a00 KOJIM TaOJUILIS MPOJOBKYETHCS Ha HACTYITHIN CTOPIHIII.

PosminryBatu Tabnuii ciif Tak, mo0 iX MoxkHa Oyino uuTaTu 0e€3 MOBOPOTY
PYKOIIUCY; SKIIO 11€ HEMOKIIMBO — TaOJIMLIIO PO3TALLIOBYIOTH TaK, 11100 pykonuc Tpeda 0yino
MOBEPHYTH 3a CTPLIKOIO TOJUHHUKA.

Boautu oxkpemy rpady «OauHuUIll BUMIPIOBaHHS» HE JONMycKaeThes. [lo3HaueHHs
OJIMHUIb PO3MIILLYIOTh:

—  y TEMaTUYHOMY 3arojIOBKY, SIKIIIO BC1 JaH1, K1 HABEICH1 y TaOJINII1, MAlOTh OJTHY
OJIMHUIII0 BUMIPIOBAHHS;

— y 3aroioBkax Trpad (KOJOHOK), BIJOKPEMJIIOIOYM iX KOMOIO, SKIIO BCl
napaMeTpu y rpadi MaroTh OJIHAKOBY OJMHUII0 BUMIPIOBAHHS;

—  y OOKOBHKY TIOPsI/T 3 Ha3BOIO MapaMeTpa, BITOKPEMITIOIOUN iX KOMOFO, SKIIO BCl
napamMeTpH y PSIKY MAOTh OJTHY OJUHUIIIO BUMIDY.

Tekct, IKUil MOBTOPIOETHCS Y TAOJIHIII, 1 CKIAAAETHCS 3 OJTHOTO CJIOBA, JOMYCKAETHCS
3aMIHIOBATH JJankaMH («). SIKIIO TEKCT, 1110 MOBTOPIOETHCS, CKIIAIA€THCA 3 ABOX a00 OlybIie
CNiB, TO MpPHU MEPUIOMY MOBTOPI WOTro 3aMiHIOIOTH cioBaMH «Te », a Jnanl JanKamH.
CraBuTH JanKu 3aMICTh 1M (]p, 3HAKIB, MAPOK, CHMBOJIIB HE JIOITYCKAETHCSI.

SIko Ha3Ba y OOKOBHUKY 3alMcaHa y KiJbKa PAIKIB, TO y CYCIIHIX rpadax 4UCIIOBI
JIaH1 3allUCYIOTh HA PIBHI OCTAHHBOTO PSKA, @ TEKCTOBUI MaTepiall IOYMHAIOTh HA PiBHI
nepmoro psnaka. Sxmio 1mudpoBi ado iHII JaHi y TaOIWIll HE HABOIAATH, TO CTaBISATh
pOYepK.

[udpu y rpadax po3minyroTh Tak, MO0 KiIacu yuced Oyld OIWH i APYrUM, a
YHUCJIOB1 BEJIMUMHU MaJii OJTHAKOBY KUIBKICTh JECATKOBUX 3HAKIB.

JI71s1 CKOpOYEHHS TEKCTY 3aroJIOBKIB 1 MMi13ar0JIOBKIB Tpad Tabyuill, OKpeMi MOHSTTS
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3aMIHIOIOThH JIITEPHUMH MO3HAYEHHSMHU, SIKIIIO BOHU TOSCHEHI y TEeKCTi abo HaBelIeHl y
UTIOCTpallisax, Hanpukiaa: D — miametp, L — moBxkuna. [Toka3HUKM 3 OJTHAKOBUM JITEPHUM
MO3HAYCHHSAM 3TPYIIOBYIOThH IMOCIIIOBHO Y MOPSJIKY 3pOCTaHHS 1HJEKCIB, Hanpukiaan Di,
Dz, Dg TOIIO.

Tabnuii 3a HEOOXITHOCTI MOXYTh OyTH HaBEACHI Yy 3MICTI 13 3a3HAYCHHSAM iX

HOMEpIB, Ha3B (SKIO BOHU €) Ta HOMEPIB CTOPIHOK, HA SIKUX BOHU PO3MIIIEHI.

4.9 IlepeJiku
[lepeniku, AKmO MOTPIOHO, MOXYTh OyTHM HaBEIEHI BCEPEIHMHI MYHKTIB a0o
nianyHkTiB. [lepea mepenikoM CTaBIsATh JBOKPAIIKY.
[lepea KOKHOIO O3ULIEO IEPEITIKY CIT1] CTABUTH Mally JIITEPY YKpaiHChbKOT a0ETKH 3
JTy’KKOI0 200, HE HyMepyrouH, — aedic (mepiiuil piBeHb JAeTaii3allii).
JIist momaneiol jeTtanmizallli Mmepesiky Cliiji BUKOPUCTOBYBATH apabChbKi HMUbpH 3
Jy’KKOIO (Ipyruii piBeHb aetamizanii). Hanpukmnan:
a) Mmaca (Bara);
06) rabapuTHi pO3MipH:
1) JoBXHHA;
2) UIMpHHA;
3) BucoTa
B)  KUIBKICTb.
[lepeniku meprioro piBHA JeTamizaiii APYKYIOTh MaJIUMH JITepaMu 3 ab3aIfHOTO
BIJICTYIY, JIPyrOro — 3 BIACTYIIOM BIAHOCHO MICI[Sl pO3TallyBaHHsS IMEPENiKIB MEPIIOro

piBHSI.
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4.10 pumiTku

[TpuMiTKH BMIIIYIOTh Y 3aITUCII 32 HEOOX1THOCTI MOSICHEHHS 3MICTY TEKCTY, TaOJIHIT
abo uTrOCTpaIlli, iX po3TamoBYIOTh O€3M0CepeIHbO IMICIS TEKCTY, TaOJMIN, 1II0CTpallii,
SKUX BOHU CTOCYIOThCS. Y BCTYIIHINM YaCTHUHI PO3MIIYBaTH MPUMITKU HE TOMYCKAETHCA.

Onny npumMiTKy He HyMepytoTh. CiioBo «IIpumiTka» NUiyTh (APYKYIOTh) 3 BEIUKOT
JiTepu 3 ab3amHoro BiAcTymy. Ilicas cnoBa «[IpumiTkay CTaBISATH Kpamky, 1 3 BEITUKOT
JITEPH Y TOMY XK PSJIKY MTOAAIOTH TEKCT MPUMITKH.

[Tpuknan:

[IpumiTka.

Jlekiyibka MPUMITOK HYMEPYIOTh IMOCTIOBHO apabChbKUMU IU(paMu 3 Kparkoro.
[Ticns cnoBa «IIpuMiTKH» CTaBIATH ABOKPANKY 1 3 HOBOrO psaKa 3 a0d3ally Micis HOMepa
IPUMITKH 3 BEJIHUKO]I JIITEPU NOJA0Th TEKCT IPUMITKH.

[Tpuxnan:

[TpumiTku:

1.

2.

4.11 ®opmy.u Ta piBHSIHHSA

@opMynH Ta PIBHAHHS PO3TAIIOBYIOTh 0€3M0CEPEIHBO MICIS TEKCTY, B SIKOMY BOHH
3raJlyloThCsl, MOCEPEANHI psiaKa. Buie 1 HIkYe KOKHOI popMysH ad0 piBHSHHS MOBUHHO
OyTH 3aJTUIIIEHO HE MEHIIIE OJTHOTO BUIBHOTO PSIKA.

@opMynH Ta pIBHSAHHSA Yy 3amucii (3a BUHATKOM (OpMyJT 1 piIBHSIHB, HABEJACHHUX Y
J0/1aTKax) CJIiJl HyMepyBaTH MOPSIKOBOIO HyMEpaIi€r y Mexax posaury. Homep dopmynu
a00 pIBHSHHS CKJIAJA€ThCS 3 HOMEpa PO3MILIy Ta MOPAAKOBOro Homepa dopmynu abo
PIBHSIHHSI, BIJIOKpEMJICHUX Kpamkoro, Hampukian, dopmyna (1.3) — tpers dopmyna
nepioro po3aunty. Hymepysaru ciif nuiie Ti popMysiu, Ha sIKl € TOCUJIaHHS Y HACTYTTHOMY
TeKCTi. [HIIl HyMepyBaTH HE PEKOMEHIYEThCA.

Homep dopmynu aGo piBHSHHS 3a3Ha4arOTh Ha piBHI (Gopmynu abo piBHSHHS Y
Ty’)KKaxX y KpalHbOMY TPAaBOMY IOJIOKEHHI Ha PSAAKY. Y pasi, sKio HoMmep hopmynu He

BMIIIIYETHCS Y PAAKY 3 (POPMYJIIOI0, OO MEPEHOCATh Y HACTYITHUMN PSIOK.
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[TosicHeHHs 3HAYE€Hb CUMBOJIIB 1 YACTOBUX KOC(DIIIEHTIB, MO BXOIATH 10 (GOPMYIH

YW PIBHSHHS, CJI1JT HABOJUTU O€3MOCcepeHbO 11 (OPMYJIOI0 y TiKM MOCIIIOBHOCTI, B SIKiH
BOHHU HaBeJIeH1 y (hopMyTi U piBHSAHHI. [lepiiuii psqok MOYUHAIOTE 3 HOBOTO Psi/IKa CJIOBOM
«z1e» 3 a03aIHOTO BiJICTYMy 0€3 TBOKPAIKH, HATIPUKIIA/T;

Bimomo, 1o BTpaTH akTUBHOI MOTYKHOCTi, KBT, y TpudasHOMYy IIMHONPOBOII Y

3araJlbHOMY BUIIaJKy 0e3 BpaxyBaHHS BTpAT y KOHCTPYKIIISIX, JOPIBHIOE

AP, =(I4R, + 3Ry + IZR:) 1072, (4.1)

e l,, lg, I —crpymn y dasax, A;

Ras Rg, Re — aktuBHMii onip BiAnoBiAHUX (a3, OM.

ITix gac piBHOMIpHOTrO HaBaHTaxkeHHS (a3 |, =13 =l =7 1 OJHAKOBUX aKTUBHHUX
onopax ¢a3 (R, = Rz = R. =R), 3 ypaxysanusam koedimieHry nonatkoBux sutpat (K, )

Ma€EMo.

AP, =3I°Rk,, -107°, (4.2)

[Ticnst mosicHEHHSI CUMBOJIY HaBOJSATH OJMHHMII BUMIPY, SIKI BUKOPUCTOBYIOTHCS Y
naHii popmyni. HaiiGi1b11 yacTo BXKUBaH1 OJIMHULIL BUMIPY:

a) cwia cTpymy — A (amnep), KA (kijzoammep);

06) wnanpyra— B (BonbT), kB (Ki10BOJIBT);

B) TIOBHA MOTYXHICTh — B-'A (Bombrammep), kB-A (xutoBosnbramnep), MB-A
(MeraBoibTaMIIED);

r) TOTYXHICTh akTUBHA — BT (BaT), kBT (kisoBaT), MBT (MeraBarr);

1) TOTYXHICTh peaKTUBHA — Bap (Bap), kBap (kioBap), MBap (Merasap);

e) enekTpuuHuii omip — OM (om), MOM (MLUTIOM).

K110 HABOJIUTHCS MOSICHEHHS 3HAYEHb CHMBOJIIB 1 YHUCIIOBUX KOE(IIIEHTIB MIiCHs
(dopMyiH cTaBUTHCS KoMa (,). Y 1HIIOMY BUIAIKY — CTaBJIATh Kpanky (.).

[lincTaBneHHs 3HaueHb y (QOPMYIH 3IIACHIOETHCA TMICHS 3amucy QopMmMynu Ta
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MOSICHEHHS BEJTUYMH, 1110 BXOAATh Y GOPMYITy Ul PIBHSHHS.
JlomyckaeTbcsi HE TOBTOPIOBATH JIITEPHI MO3HAYEHHS I11]1 YacC MiJCTaBJICHHS 3HAYECHb,
SKIIO PO3PaXyHOK He Oe3mocepeTHbO Micis 3anucy GopMyIIH 1 1i po3mn(poBKH.
Hanpuxian, HoMiHa/IbHY BeIU4YuHy cTpyMy | . (A) IBUT'YyHa MOKHA PO3paxyBaTH

3a (hopmyioro:

B P, -107°
o \/_3LJ HOM C OS (p HOM n HOM ’

I (4.3)

ne P, — HOMIHaJIbHA IOTYXHICTb, KBT;

U.,, — HOMiHaJlbHa Hampyra, B;

COS®,,,, — HOMIHAJIbHUI KOE(]ILIEHT MOTYKHOCTI, B.O.;
Nyoy — HOMIHAJIBHUH KO€(ILIEHT KOPUCHOI i, B.O.

[TincraBuBIM y popMyITy BiATIOBIIHI 3HAYEHHS OTPUMAEMO BEJIMUYMHY HOMIHAIBHOTO

CTpyMY:

_109,5-10°°
v /3.380-0,57-0,88

=331,67 A.

[leperocut popmynu 4u piBHAHHS HA HACTYIMHUN PSIIOK JAOMYCKAETHCS TITHKU HA
3HaKaX BUKOHYBAaHMX OIlepalliii, TOBTOPIOIOYM 3HAK oOIepallii Ha MOYaTKy HACTyIHOI'O
psaka. Takum duHOM, SIKIIO PIBHSHHS HE BMIIILYETHCS B OJIUH PAIOK, HOTO CIIiJl IEPEHECTH
TicJisg 3HaKa piBHOCTI (=) abo micist 3HaKIB MUTtoC (+), MiHYC (-), MHOXEHHS (X) 1 TijIeHHS ().

dopMynu, MO WAyTh OJHA 3a OAHOKO 1 HE PO3AUICHI TEKCTOM, BiIOKPEMIIOIOTH
KOMOIO, a TICJIsl OCTAaHHBOI CTABJIAThH KPAIIKY.

Hanpuxitan:

USRS (4.4)
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r=ls (4.4)

2
Z5s

Sxmo y 3anucui TUIBKKM ofHA (GopMysa YM PIBHSHHS, iX TaK0X HYMEpYIOTh 3a

HaBCICHHUMH BUMOTI'aMU.

4.12 OdopmiieHHs nepesiiky BUKOPUCTAHUX JIZKepeJt

[lepenik BUKOpUCTAHUX JKEPET — eJIeMEHT 010i0rpadiqHOro anapary, sikiii MiCTUTh
01010rpadiuHi ONUCH BUKOPUCTAHUX JIKEPEIT 1 PO3MIILYETHCS OCHOBHOI YaCTUHHU.

bibmiorpadiunuii onuc BUKOPUCTAHMX JDKEPENl CKIAaloTh O€3MOCepPeHbO 3a
JPYKOBaHUM TEKCTOM a00 BHIIMCYIOTh 3 KaTaJoOriB 1 01010rpagiyHuX NOKaXYHKIB
MOBHICTIO 0€3 MPOIYCKiB Oyb-SKHX €JIEeMEHTIB, CKOPOUEHHS Ha3B TOIIO. 3aBMASIKU I[bOMY
MO>KHA YHUKHYTH MTOBTOPHUX TIEPEBIPOK, BCTABOK MPOIYIIEHUX B1JIOMOCTEH.

Jlxepena MOXKHa PO3MIIIYBATH Y TakWil crociO: 3a MOPSIAKOM TMOSIBU MOCWJIaHb Y
TEKCT1 (HAMOUIBII 3pyYHUN I KOPUCTYBAaHHS Ta PEKOMEHJOBAHHWM MpU HaMHUCaHHI
KypCOBOTO MpOoeKTy (po0oTH)), B andaBiTHOMY MOPAIKY MPI3BHIL MEPIIMX aBTOPIB abo
3aroJIOBKIB, Y XPOHOJIOTIYHOMY MOPSJIKY.

BigomocTi nipo mxepena, siki BKIFOUEHI IO CIIUCKY, HEOOXI1THO MOJaBaTH BiIITOBITHO
JI0 BUMOT JIEP’)KaBHOTO CTaHAApTy 3 OOOB’SI3KOBUM HABEACHHSM Ha3B Mpallb. 30KpeMa
noTpiOHY 1H(OpMAaIIiIO 100 3TraJlaHMX BUMOT MOXKHA OACP)KAaTH 13 TaKUX CTaHJIapTIB:
JCTY 3582-97 «Indopmaris ta qokymenTaiisi. CKOpOUYEHHS CIIiB B YKpaiHCHKiii MOBi B
6i0miorpadiunomy omuci. 3arampHi  BUMOTHM Ta mpaBuiay, [OCT 7.1-84
«bubmuorpaduueckoe omucanue gokymeHTta. OOmme TpeOoBaHUS W TMpaBUiA
coctaBnenusi», ['OCT 7.12-93 «bubnuorpaduyeckas 3amuch. CokpallleHuE CJIOB Ha
pycckom sizbike. O01IHe TpeOOBaHMS U TIPABHIIAY.

[Tpuknan opopmieHHS TEpeiKy BUKOPUCTAHUX JPKEpPET HABEACHO y oAaTKy B.

4.13 locuaaHus
bibmiorpadiuni onucu y mepesniky NOCHIaHb MOAAITh y MOPSAKY, 32 SKUM BOHH
BIIEpILIE 3rafyloThcsl Y TeKcTl. [1opsiikoBl HOMEpH ONUCIB y NEPENIKY € MOCHUIaHHSAMU Y

TEKCT1 (HOMep MOCUIIaHHSA).



40

VY BIAMOBIMHUX MICISIX TEKCTY TMOBHHHI OYTH TMOCHJIaHHS, SIKI OQOPMITIOIOTHCS Y
KBaJpaTHI AYXKKH, HAIPUKJIAA: «... 3TITHO 3 METOAMKOIO PO3PaxyHKY, OMHCAHOI B [6],
OTPUMYEMO ...» , ... 3TiAHO 3 Tad. 10.1 [4] ...».

[TocunaHHs y TEKCTI 3alMMCKU Ha JHKEpesia CITiT 3a3HaYUTH TTOPSAKOBUM HOMEPOM 3a
MEPEITIKOM TIOCHJIaHb, BUIIJICHUM JIBOMa KBaJIpaTHUMHU JIY)KKaMH, HANPUKIAI «...y
poborax [1-5]...».

[Tpu mocunaHHAX HA PO3AUIH, TAPO3IUTH, ITYHKTH, MIAMTYHKTH, UTFOCTpaIIii, TaOJIHIIi,
dbopmyH, piBHSIHHS, T0AATKH MOSCHIOBAJIBHOI 3aIIMCKHU 3a3HAYAIOTh X HOMepH. [Ipukimanu
3aMUCy TOCWIaHb: «... Yy po3aumt 4 ...», «... auBuch 2.1 ...», «... 3a 3.3.4 ...»,
«...BigmoBigHO 70 2.3.4.1 ...», «... Ha puc. 1.3 ...» abo «...Ha pucyHky 1.3 ...», «... y
tabymii 3.2 ...», «...(oquB. Ta01. 3.2)...», «... 3a ¢opmynoro (3.1) ...», «...y PIBHSIHHIX

(1.23)-(1.25) ...», «... y momatky b ...».

4.13 OdopmJjieHHsI 10JATKIB

Jonatku opopMITIOIOTH SIK TTPOJIOBKEHHS JOKyMeHTa. [Ipu 1boMy 10/1aTKH MTOBUHHI
MaTH HaCKPI3HY HyMEpaIlito CTOPIHOK, 3arajibHy 3 JOKYMEHTOM. Bcl togaTku moBuHHI OyTH
nepepaxoBaHi y 3MmicTi. PosramiryBaHHs 1OAaTKIB MOBUHHO OYTH 3a TMOPSAKOM IOSIBU
MOCHJIaHb Ha HUX Y TEKCTI.

Kosxen nomarok (SKmio iX KiibKa) MOYUHAKOTH 3 HOBOT1 CTOPIHKU. [[ogaTOK MOBUHEH
MaTH 3aroJIOBOK, HANMMCAHWM (HAIpYKOBaHWM) Bropli MajuMHU JITepamH (KpiM HEepIIoi
BEJIMKOi) CUMETPUYHO BIJHOCHO TEKCTy cTopiHku. [locepeauni psiaka Haja 3aroJIOBKOM
MaJMMU JIiTepaMH 3 TIEPIIOT BEIMKOI MIOBUHHO OYTH HAIPYKOBAHO CIIOBO «Jlomatok  » i
BEJIUKA JIiTepa, 10 HOTo MO3HAYAE.

JlomaTku CliJl MO3HAa4YaTH TOCIIIOBHO JIITEpaMU YKPaiHChKOI a0eTKH, 32 BUHATKOM
mitep «I, €, 3, 1, 1, 1, 0, 4, by HanpukiIaa: aoaaTtok A, mogatok b 1 t.1. Skmo B
MOSICHIOBAJIbHIN 3aMUCIIl OJWH J10IaTOK, BiH ITO3HAYAETHCS K JIOJATOK A.

3a He0OX1THOCTI TEKCT JI0JATKIB MOXKE MOIISATUCH HA PO3ILIH, MIIAPO3I1IH, TyHKTH
Ta MIAMYHKTH, SIK1 CJIIJ] HYMEPYBaTH y MeXaxX KOXKHOI0 JOJAaTKy. Y TaKOMY BUIAAKY NEpe.

KOXXHUM HOMEPOM CTaBJISATh MMO3HAYEHHS J0AaTKy (J1iTepy) 1 Kpanky (auB. nogaTtok [, puc.

r.1).
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Imtoctparii, Tabmuui, QopmMynu Ta pIBHSHHS, IO € Yy TEKCTI OONATKy, CIiA

HYMEpyBaTU y MeXaxX KOKHOTO JOJIaTKy, Hampukiana: pucyHok b.3 — TpeTiil pucyHOK
nogatky b; Tabmuis A.2 — npyra tabnuis goaatky A; dopmyna (A.1l) — nepira dpopmyia
noaaTky A.

Sk11o y 101aTKy OJIHA 1TIOCTpallisl, 0JiHa TabJIuIs, ogHa popMyJia ud OJTHE PIBHIHHS,
iX TaKOXX HyMEpYIOTb, HAIPHUKIA: pUCYHOK A.l, Tabmuus A.1, hpopmymna (B.1).

VY mocunaHHAX Yy TEKCTI MOJaTKy Ha 1mrocTpamii, Tabmumi, Gopmymu, piBHSHHS,
PEKOMEHTYEThCS MUCATH: «... HA PUCYHKY A.2 ..», «... y Tabmumi b.3 ...», a0o «... y Ta0m.
B.3 ..», «... 3a popmynoro (B.1) ...», «... y piBasHHI (I'.2) ...».

Jlxepena, 110 BUKOPUCTOBYIOTBCS TIIBKU Yy JOJIATKaxX, PO3IJISIAOThCS HE3aJIEKHO
BIJl THX, 110 BUKOPUCTOBYIOTBHCSl Y OCHOBHIIM YaCTUHI poOOTH, 1 MOBUHHI OyTH NEpeyeH1

HaIpPUKIHII KOKHOTO J0JIaTKy Y MEPEiKy MOCUIIaHb.

4.14 CxopoyeHHs Ta BJIACHI HA3BH

CkopodeHHs CHIB y TEKCTI Ta MiJANUcax MiJ UIIOCTpAIlisiMU, SK MpaBUiIO, HE
JOMYCKA€EThCS. BUKIIIOUEHHSIMU € 3aTaIbHONIPUHHATI CKOPOUCHHS: y KiHIll (ppazu — 1 T.1. (i
TaK jani), 1 T.1. (1 ToMmy moAioHe), 1 T.1H. (1 Take iHue), 1 1H. (1 1HIIe); TPU MOCUIAHHSIX —
TuB. (IUBUCH), Ta0. (Tabnuliis), puc. (pUCYHOK), CT. (CTOpiHKA), . (IIYHKT), M. (ITyHKTH),
po3n. (po3ain, po3ainu), p. (pik), pp. (poxn).

He nomyckaeThcst CKOpOUyBaTH CIIOBA, SIKIIO M1l YaC BUKOPUCTAHHS IIMX CKOPOYCHb
MO>KJIMBE P13HE PO3YMIHHS TEKCTY.

J103BOJISIETHCS] BUKOPUCTOBYBATH CKOPOUEHHS CJIIB 1 CJIOBOCIOIYYE€Hb, XapaKTEPHUX
JUIS TIEBHO1 Taly31 a00 00JacTi AisIbHOCTI. 3alUCyIOTh TaKi CKOPOUYEHHS 0e3M0CcepeHbO Y
TekcTi (y MyXKax IMCIS TMOBHOI Ha3BM abo0 Tij 9Yac MEPIIOro BXOJDKEHHS Y TEKCT),
Hanpukiaa: nositpsHa aiHig (I1JT).

HemnoTtpibHo ckopodyBatu ciioBa i ciioBOCmoy4deHHs: rpada, piBHAHHS, dopmya,
TakK sIK, HAIIPHUKJIAJl, TAKUM YHHOM, TOOTO, TaK 3BaHHH.

VY TeKCTi HE JOMYCKAEThCS CKOPOYEHHS MO3HAYEHHS! OJUHUILL (I3MUHUX BEJIUYUH,
SIKIII0O BOHM BUKOPUCTOBYIOTHCS 0€3 nudp, 32 BUKITIOUEHHSIM OJIMHUID (DI3UYHUX BEITMYWH

y 3aroJIOBKax TaOJHIlh 1 y po3MMppOBKaX JITEPHUX MTO3HAYEHb, 1110 BXOJATH 10 (GOPMYIIL.
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CnoBa maximum, minimum 1 HOMIHaJbHUI OaXaHO BUKOPHCTOBYBATH Y
CKOPOYCHOMY BHUIJISAI JUIS 1HAEKCIB (max, min 1 HOM). Y TEKCTI HEOOXITHO IHCATH
MaKCUMyM, MIHIMYM 1 HOMIHQJIbHUH.

[Ipi3Buia, Ha3BM yCTAaHOB, OpraHizaiiid, (ipM Ta 1HIII BJIACHI Ha3BU y 3amHCIi
HABOJATH MOBOIO OpPHTiHATY.

JIJ1st BUKOHABIIS 3aMKUCYIOTH 1M’ (200 mepIty JIiTepy iMEeHI 3 KParKko) Ta Mpi3BUIIE
(3a OaxxaHHSM aBTOpa MICIs IMEHI BKa3ylTh MO OaThKOB1). [l KepiBHHKa KypCOBOTO
MPOEKTY MPU HAIBHOCTI Y BIAMOBIAHUX rpadax MICIS 3alUCYIOTh BUCHUH CTYIIIHb, BUCHE

3BaHHsI, 1M’s1 (00 mepia JiTepa iMeHi 3 Kparkoro) Ta Mpi3BUIIIE.

4.15 Yucaa i 3HaAKHU

[Ticns 1udpoBUX BEIWYUH MOBUHHI CTABUTUCh YMOBHI IIO3HAYEHHS OJMHMIIb
BUMIPIOBaHHS, a Y TEKCT1, HABITaKH, iX MOBHI Ha3BU: 17,5 Kr, ale «kijnbka KitorpamiBy. He
MO>KHA MTOETHYBATH TEKCT 3 YMOBHUMH Ta MaTEMaTHIHUMH ITO3HAYCHHSIMH, HAIPUKJIIA, HE
«1° HarpiBy», a «TemMIeparypa HarpiBy»; He «IIBUIKICTb = 5 M/C», a «IIBUJIKICTh JIOPIBHIOE
5 m/cw.

VY TekcTi He JOMyCKaeThbCsl BUKOPUCTOBYBATH 0€3 UUCIOBUX a00 JIITEPHUX 3HAYEHB:

—  MareMaTuyHl cUMBOJIM Ta 3Haku: LOg, Lg, Ln (morapudm), sin, cos, tg, ctg
(TpuronoMerpuyHi QyHkiii), 0 (Hynb), = (ZOPiBHIOE), # (HE HOPIBHIOE), > (OLIbIIE A00
piBHE), < (MeH1Ie a00 TOPIBHIOE) TOILIO.

—  3Haku: Ne (Homep), % (BimcoTok), © (rpamyc), O (miamerp) 1 iH.

VY TeKCTI NUIIyTh CIOBAMH «HYJb», «HOMEp» Toulo. 3Haku Ne, % Ta 1H. MpuU
MO3HAYEHH1 MHOKMHH YMCJIa HE TOBOIOIOTHCS.

He nomyckaetbest ctaBuTu THpE niepen NUu(GpoBUMH BeIMYUHAMU, MO0 HE TUTyTaTH
HOTro 13 3HAaKOM MiHYC. 3aMICTh I[bOTO 3HAKY JJI BEJIUYHWH, 1110 MAIOTh B1JI €MHE 3HAUCHHS,
MUCATH CJIOBO «MIHYC.

Uucna no neB’situ 6e3 pO3MIPHOCTI MOTPIOHO MUCATH y TEKCTI CIIOBaMH, MOHAJ
neB’saTh nudpamu (Hampukiaaa, «Tpu KpuBl», «10 3Ha4YeHB»); YHWCIA 3 PO3MIPHICTIO
Uy Thes Iudpamu, a 6€3 po3MIpPHOCTI — CIIOBAMH, HAMPUKIIAJ, «BIJCTaHb — HE OLIbIIE 2

M»; «KOTYIIKY MEPEBIPUTH JIBA Pa3n».
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[TopsnkoBi YUCTIBHUKY MHUIITYTh UGpaMH 3 POJAOBUMHU 3aKIHUCHHSIMH (HAMpUKIA,
«9-11 aenby). Ilpu neKiNbKOX MOPSAJIKOBUX YHUCIIBHHUKAX 3aKIHYCHHS Y3TOJKYETHCS 3
OCTaHHIM 3 HUX (Hanpukian, «3, 4, 5-i rpadikuy).

KinbKkicHI YHCTIBHUKY MUITYTHCSA 0€3 3aKiHYEHb, HAMIPUKIA, «y 20 BUMaaKaxy», «Ha
10 apkymax». He 10mycKkarThesl TAKOXK 3aKIHUCHHS B 1aTaX (HApUKIad, «21 KBITHSD»).

Y mpoekTi HEOoOXiAHO BUKOPUCTOBYBAaTH OAWHUIN cuctemu Sl. SIkmo Bumipu
IPOBOSITHCS B 1HIIUX OJMHULIAX, IEPEBEACHHA iX B ouHHII S| 000B’s3K0BE.

Enementn natu MOXyTh OyTH OQOpMIIEHI Y CIIOBECHO-IIM(POBOMY BapiaHTI
(manpuknan, 29 ciung 1993 poky) abo apabcbkumu LHUppamMu y pAIOK Y Takiid
MOCJIIJIOBHOCTI: PpIK, Micsllb, 4HCIO (Hampukian, aary 1 >xoBTHa 1993 poky ciin

odopmmroBatu Tak: 1993.10.01. a6o 93.10.01).
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5 METOAWYHI BKA3IBKHA

5.1 Po3paxyHOK eJJeKTPHYHMX HABAHTAKEHb

5.1.1 Po3paxyHOK eJJeKTPUYHUX HABAHTAKEHb LIeXy MPOMMCJIO0BOT0 00’ €EKTY

Po3paxynku enexrpuunoro HaBaHTaxkeHHs (EH) mexy mnpomucioBoro o00’exty
BUKOHYIOTh OKPEMO JJIsI KOYKHOTO PiBHS (BY3J1a) €IEKTPUYHOI Mepexi 1exy: okpemuid EII,
cunoBui posnoaiabHui myHKT CII, po3noainsHuii muTok ocBiTieHHs 1[0, po3noaiibHa
JiHIA (IIMHONPOBiA) HU3bKOI HAMpPYrd, MAariCTpalbHUI LIMHOMPOBIJ, IUMHU HHU3BKOI
Hanpyru uexosoi TII, muHM BUCOKOI Hanpyru nexosoi TII.

VY npoektHi mpakTull YKpaiHu Ha JaHuid dac po3paxyHok EH cunosBux EII
3JIIACHIOIOTH 3@ METOJOM PO3PaXyHKOBHUX KOE(]II[IEHTIB.

Ha nepmomy pisui CEII (omun EII) pospaxynkosi motyxHocti B;, Q,; EII

TPHUBAJIOTO PEKUMY POOOTH IMPUIMAIOTHCA PIBHUMH iX HOMIHAIBHUM HOTYXKHOCTAM P, ;,

Q. mpuyoMy Q. . 3HAXOIATH 32 BUPA30M

QH.i = PHztg(Pl J

ne P, 0epyTh 3a JaHMMH NO3HAYEHb 3aBOACHKOI Tabmuuku abo nmacnopra EIT;
tgp; — 10B1AKOBE 3HAUYEHHS KOE(ILIEHTA PEAKTUBHOI MOTYKHOCTI.

Ha npyromy piBni CEII (po3moaisabHi IIWHOIIPOBO/IH, JTiHii, IO XKHUBJIATH PO3MOAIIBHI
IIUTH, OCBITJIIOBAJIbHI IIUTKA Ta CHJIOBI MYyHKTH) OKpeMo posrisgatoTh cuioBi EIT i
OCBITJIIOBaJIbHI YCTAHOBKH.

PospaxyHOK enekTpuyHMX HaBaHTaxeHbp cumosnx EII B ., Q. Beayrs 3a

aNropuT™MoM 1 opmysiamu, HaBeZACHUMU B TaOnuIll 5.1, po30uB iX Ha XapakTepHi KaTeropii

3 oxHakoBumu P K KB.J. =K,;,

H.i'

COSQ; y KOXHiH j-H kareropii, To6to B, ; =P,

B.i? H.i'

COSp; = COSp; . [Ipu uboMy cJ1i71 BpaxOBYBaTH HACTYITHE.

1  Pesepsni EIl, pemoHTHI 3BaptoBaiibHi anapatu U iHm pemonTHi EIl, a Takox

EIl, mo mpaiooTh KOPOTKOYACHO (MOXKEKHI HACOCH, 3aCyBKH, BEHTWJI Ta 1H.) HE
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BPaXOBYIOTb.

2  Jlnsg mpuBOAIB 3 KIJIbKOMa JBUTYHAMU BPaXOBYIOTh BCl OJJHOYACHO MPAIIOIOUI
CIICKTPOJIBUTYHH JAaHOTO MPHUBOAY. SIKIIO ceped WX IBUTYHIB MArOThCS Taki, IO
OJTHOYaCHO BMHUKAIOTBHCS, TO IX BPAaXOBYIOTh Yy po3paxyHkax sk oawH EIl HOMiHAJIBHOI
MOTY)KHOCTI, SIKa JTOPIBHIOE CyMi HOMIiHaJbHUX MOTY)KHOCTEH OIJHOYACHO TMPAIOFOUUX

JIBUTYHIB.

3 VY pasi sBMukanns ogHodaszHoro EIT moTyxHICTIO P(? Ha (azHy HaIpyry Horo

H
BpaxoByIOTh y Tpadi 2 Tabmumi 5.1 sk exkBiBamentHuii Tpudazauit EI1 3 HomiHamsHUMU

IOTYKHOCTSAMMU:

&J:3Pm

H.[ !

Q.i =3P 9o,
ne tg(pi(l) — Koe(ilieHT MOTY>XHOCTI i-ro ogHodazHoro EIN.

V pasi BMukanus onHogasHoro EIl Ha niHIiHY Hanpyry BiH BpaXxOBY€ThCs y rpadi 2

tabmwii 5.1 sk exkBiBaneHTHUM Tpudazuuii EI1 3 HOMiHaNbHUMU TOTY>KHOCTSIMU:

P.i :\/§PH(.?’ Qui = \/épﬁ)tg@i(l)-

.l



Tabmuis 5.1 — Po3paxyHOK €1eKTpUYHIX HAaBAaHTAKEHb CUJIOBUX eJIeKTponpuiiMadiB Hapyroto 1o 1000 B
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o Buxigai gani n _ )
En B1JI TEXHOJIOT1B 3a JOBIIKOBUMH JTaHUMU POMBKHI HOTY RHOCTT
l:f HowminanbHa Koedirient
HasBa' J_];H f (Bciii;?;}é?}) ailTBHTBHa Koedimient I;O;ZZEIE;?I./ AKTUBHA PCaKTHBHa
KaTeropii . g ’ BUKOPHCTAHHS | 1\oonoeri P.i=K.iPujr | Quj =K.;P.;jt90;,
E oz[HcI)jro EIT F';’.aFaHrI;HFil K. =K., B.O. coso, /tgp, = kBT KBap
~ o = cosp, / g,
1 2 3 4 5 6 7 8
Bannu 3 40 120 0,6 0,65/1,17 72 84,24
Bunpsimirstai 6 100 600 0,6 0,8/0,75 360 270
Bentuistopu 2 22 44 0,7 0,8/0,75 30,8 23,1
Pazowm: 11 764 0,61 0,77/0,82 462,8 377,34
3akiHueHHs taoma. 5.1
[TpomixkH1 BeTMUMHU Po3paxyHKOBI HaBaHTaKEHHS
Koeoiuient ) AKTHBHA PeakTuBHA OTYXHICTb, IToBHa Crtpym,
PO3pPaxyHKOBO1 i =11Q , axmo n_. <10, MOTY>KHICTh
NP Kiﬂbllfi(i):lf E/IIFIHna T AKTHBHOT HF(’)TY)KKHI(F:’TB Q(S —1, QQ11 o 10 S, = \/};’272 o = \/E ™
¢ notyxHocTi Ko, prn p = o AKIIO M > 2L, p= VR Q7 U,
B.O. kBt KBap kB-A A
9 10 11 12 13 14 15
4800
60000
968
65768 8,88 1,02 472,06 415,07 628,58 955,06




['pyny ognodaszuux EIl HamararoTbest po3noaiInTH 3a ¢ha3amMu eJIeKTPUIHOI MEepexi

PIBHOMIPHO 32 iX HOMIHAJIBHOKO aKTHBHOO IIOTYKHICTIO. SIKIIO piBHOMIpHICTH AP, | 1500

po3noauTy He epeBunrye 15 % BITHOCHO 3arajibHOI HOMIHAJIBHOI MMOTYKHOCTI TpU(ha3HUX
1 ogaoasznux EIl B rpymi, ogHodasni EIN npeactaBnsiors y po3paxyHKax K €KBIBaJICHTHY
rpyny Tpudazaux EII Tiel » cyMapHOi HOMIHAJIBHOI MOTYXKHOCTI. Y pasi NepeBUIICHHS
BKa3aHO1 HEPIBHOMIPHOCTI HOMiHAJbHY MOTY>KHICTh €KBiBaJIEHTHOI rpynu Tpudaznux EI1
NPUHUMAIOTh PIBHOIO MOTPOEHOMY 3HAYEHHIO IMOTYKHOCTI HAHOUIBIN 3aBaHTaXXEHOI (azu
P H.(.max-

4  Benuuuny N (miacymkoBuid psinok rpadu 10 tabmumi 5.1) po3paxoByroTh 3a

bopmyIioro

n n
y akiil Bemuuman Y P, > P2 GepyTs 3 migcymMkoBuX psukis rpad 4 i 9 Ta6mumi 5.1
i=1 i=L
BIJIMOBITHO. 3HAWIEHE 3HaYEHHS Ne OKPYTIIIOIOTH /IO MEHIIIOTO LIJIOTO YHCIIA.
5  Bemnuuny po3paxyHkooro koegiuienTta Ky (rpada 11 tabmmmi 5.1) 3Haxon4Th
3a BIJIMOBIJIHOIO JIOB1IKOBOIO Ta0muIero y dhyHKIii BenuuuHu N (rpada 10 tabmwumi 5.1) i

IPYIOBOTO CEPEAHBO3BAXKEHOTO KoedirieHTa BUKOpUCTaHHS K, SAKUN pO3paxoBYIOTH y

N1JCYMKOBOMY psAKY Tpadu 5 Tabnuui 5.1 3a Bupazom

n
Z PHJ Z (KB.i PH.i)
= i=1
B I 1

Z PH] Pﬂ.i

j=1 i=1

ne L — xinmbkicTh kateropiit EIN, 1o miakIroueHo 10 TaHoi JIiHii.

n n
Bemnunun ) P, jo > P, j 3HAXOATH Y MIJACYMKOBOMY psaKy rpad 7 14 tabmumi 5.1
j=1 =l
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6 Bemuuunu Py, Q, po3paxoByoTs 3a gopmynamu rpad 12 i 13 BianosiaHo 1

poO3MiIIaTh y MiacyMKoBUH psaaok 1ux rpad. [Ipu npomy Benuuunu Py, Q, O6epyTh
BIJIIOBIIHO 3 MiICYMKOBOTO psiika X rpad. Y pasi, K10 po3paxyHKOBa MOTYKHICTb Py

BUSIBUTHCS MEHIIOK 33 HOMIHAJIBHY IOTYKHICTh HailOunbm mnotyxkHoro EIT P, ..,

pexomenayeTbes npuiMati By =B, -

7 Bemwuunu S, i |, (mizcymkoBuii psimok rpad 14, 15 Tabmumi 5.1) po3paxoByroTh
3a (hopmynamMu, HaBEICHUMH Y X rpadax.

Jlns BusHaueHHs EH ocCBIT/IIOBaNIbHUX YCTaHOBOK BHUKOPHUCTOBYETHCS METOIU
MUTOMOI MOTY>KHOCTI Ta KO€(]ILIEHTA MOMUTY.

Jlns 3HAXOJDKEHHS MHUTOMOI (hakTHIHOI TOTYXHOCTI P, EH ocBiTmoBampHuX
YCTAaHOBOK BHKOPUCTOBYIOTh HACTYITHI JIaHI: THUI CBITWJIbHUKA, KOCQIIEHT 3amacy Ksg,
MiHIMaJdbHa OCBITJICHICTh FEr6y, BUCOTA MpuUMilleHHs H, mmioma ocCBITIIOBaILHOIO
npuMilieHHs S. 3a 00paHUM THIIOM CBITUJILHHUKA, TJIOIMICIO OCBITIIOBAIBHOTO IIPUMIIICHHS
Ta BHUCOTOK MIABICY CBITWIBHUKIB BHU3HAYA€EMO IHTOMY MOTY>XHICTh 3arajbHOrO
piBHOMipHOTO OCBiTIEHHS (BT/M?), HeoOXimHy s 3abe3NedeHHS 3a3HAYEHOI HOPMH

OCBITJICHOCTI 32 (hOPMYJIOIO

E, k
P=P, o

3.0 k
.0 11.0.7a0J E k

3.1a01

p ]

Tabn

ne P

11.0.TabJ1

— IIMTOMA HOTY>KHICTh OCBITJIIOBAIBLHOI yCTAHOBKH, BT/M?;
E,, — pakTnyHa HOPMa OCBITJICHOCTI JUIsl BAKOHYBAHOTO BHY POOIT, JIK;
K, — baxTnunmii KoedilieHT 3amacy st BAKOHYBAaHOTO BUIY POOIT, B.O.;

k

— TabnMyHU Koe(IIieHT 3anacy Jyisi BAKOHYBAaHOTO BUy pOOIT, B.O.;

3.1a0J1

K, — Koe(iuieHT 3MiHM BiIOUTTS Bil IOBEPXOHb NPUMILIEHHS, B.O.

PospaxynkoBi EH ocBiT/IIOBaTbHUX YCTAaHOBOK 3HAXOMASMTh 32 BUPA3aMHu:

I:)p.o = PM.O = Kn.o PH.O’ Qp.o = QM.O = Kn.o PH.otg(po’ (51)
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ne K, — Kkoe(llieHT NONUTY HABAHTa>KEHHsI OCBITIIOBAJIBHUX YCTAHOBOK;

P., — HOMIHaJIbHA iX IOTYKHICTB;

tgp, — Koe(dIiLieHT peaKTUBHOI MOTYKHOCTI HUX YCTAHOBOK.

Bennuuny P, & po3paxoByloTh 3a BUpa3oM

ne K, — 1omaTkoBuii KOeilieHT, IKMI BPaXOBY€ BTPATH y ITyCKOPETYIIOBAIbHIN

pi
amapaTypi OCBITJIIOBaJbHHUX YCTAaHOBOK 1 Ha JaHUW Yac NMpUHAMArOTh piBHUM: 1,25 — s
JIOMIHECIICHTHHUX JaMII 31 CTApPTEPHOIO CXEeMOI0 3amaitoBaHHs 1 1,3 — 3a Oe3cTapTepHHUX
cxeM 3ananroBanss; 1,15 — ama namn JIPI, JIHaT; 1,12 — gna namn JAPJI; 1,1 — g mamn
JKcT; 1,0 — pyis mamn po3skaproBaHHS;

P , — IMTOME HaBaHTAKEHHS OCBITVIIOBAJIbHUX YCTAHOBOK.

OckUIbKH 32 TOBIIKOBUMHU AaHUMHU, K | IK MpaBUiI0, € BIAHOIICHHS MAaKCUMaIbHUX

mno 2
AKTUBHUX HAaBAaHTAXKEHb OCBITIIOBAJHLHUX YCTAaHOBOK J0 HOMIHAJIBHOTO HaBaHTAXCHHS,
MaKCUMaJlbHI HaBaHTaXXCHHs, 110 po3paxoBaHi 3a (¢opmynamu (5.1) € MakCHMaIbHUMH
HaBaHTa)XCHHSAMH, SIK1 IPUIMAaIOTh PIBHUMHU PO3PaXyHKOBUM HaBAaHTAKEHHSIM.
Po3paxyHKOBI MOTY)KHOCTI JIiHIi, II0 JXUBUTh CHJIOBE U OCBITJIIOBaJbHE

HaBaHTAXXCHHA, 3HAXOIATh 3da BUPpA3aMU:

Pp = Pp'C + Pp‘o, (5.2)
Q =Qc+Q,0. (5.3)

S, =P +Q°. (5.4)

Ha tpersomy pieni CEII (Marictpanbhi muHonpoBoau, mmuu 0,4 kB nexosux TII)
TaKOXX pO3paxoByIOTh okpemMo EH cuioBux Ta OCBITIIOBaIbHUX yCTaHOBOK. [lopsmok
po3paxyHKy Pp., Qp. € anamoriunum pospaxyHky EH Ha apyromy piBHI 3a Takumu
BIIMIHHOCTSAMM:

1  BenuuuHy N 3HAXOATH 32 CIPOIICHOIO (POPMYIIOIO
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Tomy Bci cunosi EIl rpynyroTh y Tabnuill psiakaMu 3a XapaKTepHUMH KaTEropisiMu

HE3aJIeKHO Big ix P

H.[ !

a y rpadi 3 BKazyloTb MakcuMaiabHy P

 imax 1 MiHIMaibHY P

H.I.min

n
. Bemmauny > P,
i-1

akTuBHI noTyxHocTi ogHoro EIl nanoi kareropii, To6to P, .. /P, min

( rpada 9 Tabnwmi 5.1) He po3pPaxOBYIOTE.

Sxmo BeauuMHA Ne BUSABUTHCS OUIBIIOI 3a cymMapHy KuibkicTh EIl N abo sxmio
P.imax ! Poimin <3, IpuiiMarots N, =N.

2  Bemnnuuny K, 3HaX0IsTh 3a BIANOBIIHUMU JI0BIIKOBUMHU JAHUMHU.

Pospaxynox P, , Q

bo 1 CYMapHHMX pPO3paxyHKOBHX HAaBaHTaXCHb CHJIOBHX 1

OCBITJIIOBAJIbHUX YCTAHOBOK Pp, Qp, Sp 3/1IHCHIOIOTH aHAIOTIYHO JAPYroMy piBHIO (popMyu
(5.2)—-(5.4)).
Ha uetBepTomy piBni CEII (kabeni 6 (10) kB, mo xwuBnsate TII), po3paxyHKoBi

aKTUBHY P oy T PCAKTHBHY Q) ¢1oyrry TOTYXHOCTI |-x TII 3HAX0151Th 32 BHpasamu:

P, saoyrmj = Py oarnic T Ly oarmjo + APrrrj»

Qp.6(10)Tnj = Qp.0,4THjc + Qp.0,4THj0 + AQTTHj - QKY.THj ’

1e Py oarmer Qooarricr Ppoarmor @poarmjo — PO3PAXYHKOBI HABAHTAKEHHS CHIIOBHX 1

OCBITJTIIOBAIBHUX YCTaHOBOK Ha cTopoHi 0,4 kB -1 TII;

AP 1y, AQ,rp; — BTpaTh MoTy)HOCTI y Tpanchopmaropax j-i TIL;
Qiyrrj — CYMapHa peakTUBHA IOTYKHICTH KOMIICHCYIOUMX YCTAHOBOK Ha CTOPOHI
0,4 xB j-i TII (konmeHcaTopHi OaTapei, CAMETPOKOMIICHCYIOUi Ta (iIBTPOKOMIICHCYIOUI

YCTaHOBKH TOILIO).

Brpatu aktuBHOT APy (kBT) Ta peakruBHOi AQ . (KBap) moryxHocTed y
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TpaHcpopmaTopax MOKHA OPIEHTOBHO OIIHUTH 32 BUPa3aMHu:

APT.TH] - 0’025Sp.6(10)THj 1 AQT.TH] - Oflsp.G(lo)THj’

Jie IOBHA MOTYXHICTD S 610y J-1 TII 3HAXOAATH HACTYITHIM YHHOM

2 2
Sp.G(lO)Tl'[j = \/ P} saoytry +Qp.6(10)mj -

5.1.2 Po3paxyHOK eJIeKTPUYHUX HABAHTa)KeHb JKUTJIOBUX i TPOMajChbKHX
OyAMHKIB

OcHOBOIO AJ1 BU3HAYEHHS po3paxyHKkoBuX HaBaHTaxxeHb B CEII mict € JIHB B.2.5.-
23-2010. Sk pospaxynkoBi EH xuTinoBux 1 TpomMajchbKux OYIWHKIB MNPUIMAIOTh
MaKCUMaJIbHI HaBaHTaXKEHHs, TOOTO MIBrOJUHHI MAKCUMYMH CEPEHIX HABAHTAXKEHb.

EH oxpemux >KUTIOBUX OYIWMHKIB BHU3HAYAIOTh Yy 3aJIEKHOCTI BIJ BHUIY Ta PIiBHSA
enexTpudikamii JKUATIIA. Bonu OXOILTIOIOTh HaBaHTAKCHHS OCBITJICHHS
3arajJibHOOYJAMHKOBUX TMPHUMIIIEHb. B omuci XuTeal MNOBMHHO BKa3yBaTUCh KUIbKICTh
KBapTUp y OYJMHKY, a TaKOX KUIbKICTh CEKI[iH, 10 XapaKTepHU3ye KUIbKICTh JI(PTOBUX
YCTaHOBOK.

Po3paxyHKOBI HaBaHTa)XE€HHA TPYNU >KUTed (KBapTUP) 3 OJHAKOBHUM MHUTOMUM

HAaBaHTaXEHHAM P_. BH3HA4aroTh 3a GopMyIaMu
Pp.)x :PH.)KN ! Qp.)K :Pn.ch tg(p)x’

e N — KijgbpKicThb KUTH (KBapTUD), IPUETHAHUX J0 BBOAY B OyaiBito, minii HH, muH
TI1I;
tge,, — Koe(diLI€HT peaKTUBHOI MOTYKHOCTI )KUTEI.

PospaxynkoBe HaBaHTaxxkeHHs1 cuiioBux EIl sxuTioBoro OyauHKy (xBT), 110

I:)p .CHIT

npuBEAEHE 10 BBOAY Hanpyror 380 B, BU3HauaroTh 3a BUpazom
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ne P, ; — BcTaHOBIEHA OTYKHICTh €IEKTPUYHOTO ABUTYHA i-T'0 Ji(hTa 32 IacIopTOM,
KBrT;

K_ . — xoedilleHT TONUTy I JABUTYHa i-T0 JidTa, SKUM BU3HAYAETHCS Y

ILJI.1

3aJIEKHOCTI B1Jl KUIBKOCTI JI()TOBUX YCTAHOBOK Ta KUIBKOCTI TTOBEPXiB OyAMHKY;
N — KUIBKICTB JI()TOBUX YCTAaHOBOK;

P, j — BCTaHOBJICHA MOTYKHICTh EJIEKTPHYHOIO JIBUTYHA |- CAHTEXHIYHOI yCTAHOBKH

3a macrnopToM, KBT;

Kn.c.j — KOG(blHlGHT IIOIIUTY AJIA ABUT'YHaA J-l CAHTEXHIYHOI1 YCTAaHOBKH;,

M — KUIBKICTh CAHTEXHIYHUX YCTAHOBOK.

Po3paxyHKOBE HaBaHTa)XCHHS XKUTIOBOTO OyauHKy P, . o (kBT) y niomy 3a ymosn,

KOJIM HAUOUTBIIUM CKJIaJHUKOM € HABAHTAXKCHHS BIJl )KUTEJ, OOUUCIIOIOTh 3a BUPA30M

p.IpZ

n
Pp.>1<.6 = Pp.)x + 0’9Pp.c + Z;(P 'Kyj) ,
i=

n
Qp.m.G = Pp)xtg(l)pm + O’9Pp.ctg(pp.c + Z::L(Pp.rpiKyjtg(Pp.rpj) '
1=

IS Pp.)K — po3paxyHkoBe HaBaHTaxxeHHs EIl kBaptup Oyaunky, kBT;
P, . — po3paxyHKOBe HaBaHTa)keHHs cuoBuX EII sxutiaoBoro OynuHKy, KBT;

P

opi pPO3paxyHKOBE HAaBAHTAXEHHS -0 BOYJAOBAHOTO Y MPUOYIOBAHOTO
rPOMaJICEKOT0 IPUMIILIEHHS, 1110 )KUBUTHCS B1Jl €IEKTPOIIMTOBOI JKUTIOBOTO OyIMHKY, KBT;

K,; — xoedilieHT y4acTi B MAaKCHMyMl HaBaHTaXeHb KBapTup i cuinosux EII i-ro

YKUTJIOBOro OyIMHKY HaBaHTaXEHb BOY/IOBaHUX 1 NPpUOYAOBAHUX MPUMILIEHb;
N — KUTBKICTh BOYZIOBAaHUX YU IPUOYAOBAHUX IPOMAJICHKUX MPUMIIIEHb.
Pozpaxynok EH OGyniBens rpoMazicbKOro Npu3HaueHHs BUKOHYIOTh 32 YKPYITHEHUMHU

nuromumu EH P KBT Ha OQMHHMIIIO 332 BUPAa3aMHU:

.rp.6°
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Pp.rp.6 = PH.rp.6N ! Qp.r‘p.6 = Pn.rp.6N tg(pr‘pﬁ’

ne N — KUIbKICTh OJTMHUIL 00’ €KTY (YUHIB, JIIPKKO-MICIlb, KBaAPATHUX METPIB TUIOIII
TOIIIO).
Po3paxyHkoBe akTuUBHE HaBaHTakeHHS TII, IO CIJIBHO JKUBHTH JKUTJIOBI Ta

rPOMa/IChKi OyIMHKH, Ha OOL HU3BKOI HALPYTH P, o 41 BABHAYAIOTH 32 BUPA30M

m
I:)p.0,4Tl'lj = Pp.max + Z (KI I:)p.i ) )
i=1

ne P, — PO3paxyHKOBE MaKCHMAllbHE HABAHTAKCHHS ONHOTHITHUX OyAMHKIB 200

OKpPEMOTO CIoKHnBaya, KBT;

Pyi — PO3paxyHKOBE HABAHT@XEHHA | -i IPYIHN iHIIMX CIIOKUBAYIB, SKi KHUBIATHCS

Bix manoro TII, kBT;

M — KUIBKICTB IPYII CIIOKKBAYIB O3 rpymu 3 B . .

BaxnuBo MIIKpECTUTH, WO JKUTJIOBI OYIWHKM 3 Ta30BUMHM IUIMTaMH U
CJIEKTPOILIIUTAMHU PO3TIIAIAI0THCS K Pi3HI 00’ €KTH. Y TOM K€ Yac yci )KUTIIOBI OYJIUHKHU 3
OJIHAKOBUM XapaKTepOM NPUTOTYBAHHS DKI PO3IIISIIAIOTHCA SK OAuH 00’ekT. ToOTO,
NOMNEePEIHbO JUIsl HUX MIAPAXOBYEThCS 3arajbHa KUIbKICTh KBAPTUP Ta JIQTIB 1 3arajibHe
pPO3paxyHKOBE HABAaHTAKCHHS BHU3HAYAETHCA BXXE Ha MIACTaBl IUX 1HTErPaJIbHUX
MOKA3HUKIB.

JJ1st OKpEMOro i-ro CoKuBaYa PO3PaXyHKOBE PEAKTHBHE HaBaHTaXeHHs Qp; (KBap)

BU3HAYAOTh 32 aKTHBHUM HaBaHTaxeHHsM P,; (kBT) 3a Bupasom

Qui =PR,itge;,

ne g, — KoediieHT PeaKTUBHOI OTY>KHOCTI.
TakuM YMHOM, pO3PaXyHKOBE PEAKTUBHE HaBaHTaKeHH: i-1 TT1 Qp.O, 41y BU3HAYAIOTH

3a BUPa3oM
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n
Qu0.411j = Ppmax 19Pmax +Z(Kipp.itgq)i)-
i1

[ToBHY po3paxyHKOBY NOTYkKHICTb TII Sp.O, 4Tr (xB-A) BuU3Ha4aloTh 32 BUPA30oM

_ 2 2
Sp.O,4THj - \/Pp.0,4THj +Qp.0,4THj '

5.1.3 BusHayeHHsI pO3pPaXyHKOBHX HABAHTAKEHb HA BUIMX i€epapXiuyHUX PiBHAX
CEII

HapanTtaxxenns n’aroro piBHs CEIIl npomucioBux 06’ektiB (mmuau 6 (10) kB LIPII,
posnominbaui yHKT (PII), ronoBHOI moHmxkyBameHOi migctaniii (I'TIIT)) 3Haxomsatsb
okpemo nisi TII 1 BucokoBonbTHUX EIl, 110 XKUBASATHCSA BiJl UX IIMH, 3 ypaxyBaHHSIM
ycTtanoBok KPII.

Bemmunan P, 1y, Q, 7y J-X TII 3HaXOZSITH TaK sSIK Ha 4CTBEPTOMY PiBHI.

Pospaxynkosi mnoryxuocti B, ., Q,, BucoxoBomasTHHX EIl po3spaxoByoTs

aHAJIOTTYHO JpyroMy piBHIO (Tabmuist 5.1) 3 BpaXyBaHHSIM TaKuX 0COOJIMBOCTEH:
1  SIxuio BiJl TEXHOJOTIB MOXJIMBO OJEpKaTU JaHl (HaKTUYHUX (TEXHOJIOTTUYHUX)

koediuienTis 3aBantaxenns K,; =K,; i-x EII J-i kareropii, T0 B rpady 5 samicts K_;
3aHocuThes K, ;, a Brpady 7 — sHauenns K, ; P, ;.

2 ns C]I BennunHa reHepoBaHoi Qe peaKTUBHOI MOTY>KHOCTI Ha JAaHOMY eTari
PO3paxyHKy IPUIMAETHCS PIBHOIO HYJIIO.
3  Bemuuunu ne 1 K, He po3paxoByroTh, a 3HaueHHs K, npuiiMaeTbCcsi piBHUM

oaunuill. [Ipu npomy:

ne P, Q,, — TPOMDKHI 3HAYCHHs AKTUBHOI Ta PEAKTUBHOI MOTYKHOCTEH

BUCOKOBOJLTHUX EII.
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Po3paxyHKoBI HaBaHTa)KE€HHS, HampuKiIad, Ha muHax 10 kB, Big SKUX OEpKyIOTh

»kuBiieHHs: M TII 1 BucoxoBoabTHI EIl, 3Hax0aTh 32 BUpa3zamu:
m m
P10 = K,(2 P+ Poi0)y Qpio= Ko(zQp.THj +Qp.10 = Qkv.10)
j=1 =1

ne K, — kKoedilieHT 0JHOYAaCHOCTI pO3paXyHKOBUX HaBaHTaxeHb pizHuX ElI;
Qxy 10 — cymapHa notyxHictb KV (konaeHcaTopHi 6atapei Hanpyroro 10 kB, CJI).
Bennuuny K 3HaxozaaTh y 3ai1eXHOCTI Bi koedinieHta K, a Takox BiJ KUIBKOCTI

N OpueaHaHb CITIO’KMBaYiB A0 IIWH, AJIA AKUX IIPOBOJATH PO3PAXYHKH. HpPI ObOMY BCIINYUHY

K, po3paxoByrOTh 3a (OpPMYIIO0

Jie THAEKCaMU «ID» 1 «H» MO3HAYeH1 MPOMDKHI Ta BIAMOBIIHO HOMIHAJIbHI 3HAYCHHS
aktuBHUX NOTy>kHOCTe# EIl TII 1 BucokoBonsTHUX EII.
Ha mocromy piBui CEII (nminii Hanpyroto 35-220 kB, 110 uBiIsTH TpanchopmaTopu

I'TIIT) no pospaxyHKOBUX HaBaHTaxeHb P, 5, Q) AOHAIOTHCS BTPATH MOTYXKHOCTCH y

tpancopmaTopax I'TIT AP, AQy . Hanpuknan, ms muiit 110 kB:

Po110 = Pot0 t AP Qu 110 = Qp.10 + AQrmm »

Ha panuii wac OuIbIIOCTI MPOMMCIOBHX OO’€KTIB YKpaiHM eHeprorocrayaibHa
KOMITaHisl 3a7]a€ PIBEHb CIOXKMBAHOI PEAKTHBHOI EJEKTPOSHEPTii Ha Mexi OalaHcoBOT

HanexHocTl Q , = 0. SIxmo miero mexero, Hanpuknaj, € muHy 10 kB I'TII, To:

Qp.lO =0, Qp.llO = AQI’TIH’
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Tob6ro Bubip motyxHocti Tpancpopmaropis I'IIII 3xiiicHIOTE 32 S, 5 =P, 1y, a

niHii 110 kB —3a S, 10 po3paxoByIOTh 32 BUPa30OM

S0 = \/(Pp.IO + APy ) + AQfyy
Axmo Q,, #0, To:

Qu.10 =Quns Q110 = Qe + AQrmm

Y CEIl wmicT po3paxyHKOBE HaBaHTAXKEHHS po3noAuibHuX JiiHikM 6(10) kB

BU3HAYAETHCS MHOXKCHHSIM CyMHU PO3paxyHKOBUX HaBaHTaKeHb OKpeMux TII P 1 Ha Oori

Hanpyru 6(10) kB Ha koedimient K, AKUii BpaxOBy€ OAHOYACHICTb MAKCHMYMIB LIMX

o.M

HaBaHTAaKCHb, 3a BUPA30M
n
Pp.n = KO.MZPp.THI
i=1

ITpu upomy koedimieHT K, NpUAMAIOTh 3a1€KHO Bl KUIbKOCTI T1I, 1110 *KUBIIATHCS
B1J1 BIAMIOBITHO1 JJAHKHU PO3MOJIUILHOI JITHII.

Po3paxyHkoBe HaBaHTakeHHS Ha mmHax Ha Harpyry 6(10) kB 1K BuznauaroTh
MHOKEHHSIM CYMH PO3pPaXyHKOBUX HABaHTAXKEHb CIIOYKMBAYIB MICHKOI MEPEX1 Ta MEepexi

IPOMMCIOBUX MIANPUEMCTB Ha KoediunieHTr K, SKHH BpaxoBy€ OIJHOYACHICTb

MaKCUMYMIiB HAaBaHTQ)KEHb [IUX MEPEXK, 32 BUPA30OM
n
Pp.L[}K = KO.MZPp.THl
i=1

3HadyeHHs KoeQiuieHTiB K, U1 LBOrO BUINAAKY HABEJCHO Yy BIAIOBIIHIN
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JOBIAKOBIN TaOJIHIII.

5.2 Bubip npoBiaHukiB

[Tin Bu6opom nposiaaukiB CEIl po3ymitoTs BUOIp iX THIIB, KITHBKOCTI Ta MEpeEpisiB,
a TaKOX CITOCOO1B X IMPOKJIaJaHHS.

B enexkTpuuHuX Mepekax MNPOMHCIOBUX O0’e€kTiB Ha Hampyry ngo 1000 B sx
MPOBITHUKNA BUKOPHUCTOBYIOTH MPOBOJM, KalOell Ta IIMHOMPOBOIU, & HA HANPYTy MOHA
1000 B — mpoBoiu, kabesri Ta CTpyMOIIPOBOIH.

B enekTpuuHMX Mepekax UUBUIBHOTIO IMpU3HaueHHs Ha Hampyry no 1000 B sx
IPOBIJHUKA BHUKOPUCTOBYIOTH TIPOBOJM Ta Kabenl; B OCTaHHI POKM CTOSKH B
0araTonoBepXOBUX KUTJIOBUX 1 TPOMAJCHKUX OyJAMHKAaX BUKOHYIOTh IIMHOIPOBOJIAMHU. Y
LUX eJIEKTPUYHUX Mepekax Ha Hanpyry noHaa 1000 B 3acTocoBytoTh poBoiM Ta Kademi.

Hnsa okpemoro EIl miHiS KUBJIEHHA BHOUpaeTbcad 3a JONYCTUMUM CTPYMOM
HABAHTAKEHHA y HOPMAJIbHOMY PEXUMI pOOOTH. 3a PO3PAXyHKOBUW CTPyM NpPHIMAarOTh
H0oro HOMIHaJIBHUH cTpyM | .

Pe3ynbratu BUOOPY CTPYMOBIAHUX YACTHUH HABOJATH B TAONMUIIX. Sk Hampukian, y

Tabnwil 5.2 HaBeaeHo BuOip mpoBoiB Mapku AIIB rpymnu EIL.

Tabmus 5.2 — Bubip nepepizy npoBoiB, sKi KUBIATH crioxkuBaviB Big CLI 8

| Hiametp

Haiimenysanus EIT P,xBr | I, A Mapra ot rpyéu d
IPOBOAY A M
Bentuiarop 62 65 |AIlIB4x25| 75 40
ITnockonutidyBaibHUN BepcTat 16 21 | AlIB4x10| 45 25
Kpan-6anka 30 40 |AlIB4x16| 60 35

Bubip mepepizy CTpyMOBIAHMX YacTWUH MPOBIAHHUKIB, M0 >XKUBIATH Tpymy EII,
3MIACHIOIOTh 3a PO3PaXyHKOBHUM CTPYMOM IHMX YacTHH 3a YMOBOIO JOIYCTHMOTO

HarpiBaHHS y HOPMaJIbHOMY Ta MiC/IsaBapiiHOMY peKrUMax 3T1IHO BUPA3iB:

| <10 KK, (5.5)
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s < Lion KKK, (5.6)

pe |, |, ., — PO3paxyHKOBI CTPyMH B HOPMAJIbHOMY Ta IICIISaBAPIHOMY pexKHMax

poo6otu CEII;

I o, — TPMBAIO-AOIYCTUMMI CTPYM Ha OJMH IIPOBIJHUK 32 HOPMAILHUX YMOB, A,

K, K,, K; — nompaBHi Koe(ILi€HTH, L0 3aJeXaTh BiA TEMIEPaTypH 3eMil Ta
nosiTpst (K;), BiA KUIBKOCTI KaOeiiB, NMPOKIAJAEHUX B OJHINA TpaHuiei abo ogHOMY
kabenpHOMY KaHaui ( K, ), B ZOMyCTIMOTO KOPOTKOYACHOTO TepeBaHTaxeHHs JiHil ( K );

i [T mpuiimarots K, =0.

Po3paxyHKOBY MOTY’KHICTh MAariCTpaJibHOI JIIHII, Hanpukiajg, Ha Hanpyry 10 xB
BU3HAYAIOTh 3T1/IHO €JIEKTPUUHOI CXEMH KHUBJICHHS 1 pO3paXyHKOBUX MOTY>KHOCTEH JIiHIT 3a

BHPA30M

Spa = (Zl Pp.lOi)z + (éQp.lOi)z ,

e B, 101+ Qpioi — BIANIOBIZAHO PO3paxyHKOBa aKTUBHA Ta PEAKTUBHA [IOTYXKHOCTI JIIHIi
I-ro TpaHcdopmaropa 3 BpaxyBaHHSM BTpaT y TpaHchopMaropax;
Z — KITBKICTh TpanchopmaTopiB B JIiHI.

Po3paxyHkoBu#l CTpyM B HOpMaJIBHOMY pekuMi (A) BU3SHAYAIOTh SIK

S

p.a

| = :
p.a \/_3UH

JIns MaricTpaabHUX JiHIH, BAKOHAHKX OJHUM TiepepizoM, ymoBH (5.5) ta (5.6) MaroTh
BUKOHYBATUCH JIJIS IUJISTHKH, 10 MPAIIO€ y HAHOIBII BaXXKUX YMOBaX.
Bubpana mMepeka KUBIICHHS TMEPEBIPAETHCSA 3a JIOMYCTHMOKO BTPATOIO HAMNPYTH Y

Mepexi 10 Haitouibm BigmaneHoro EIT 3a Bupazom
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AU, <AU

jorr !

ne AU, AU, — pospaxyHkoBa Ta [OIyCTHMa BTpaTa HalpyrH y Mepexi

BIIIIOBITHO.

Bemnunty AU, y BIICOTKaX PO3paxoBYIOTh 3a OJHIEI0 3 HOpMYIL:

z
, (F}ro,- N QiXOi)Li Z\/él iLi 1y, COSQ; + X, Sin ;)100

AU =3 , AU =12 ,
PE 10U? P U,
e P, Q;, |, —BIANOB1IHI HABaHTaKEHH: i-1 JUIAHKHU MEpE:xK1, BIANOBIAHO KBT, kBap,

A,

lo;» Xo; — IIMTOMI IIOTOHHI aKTMBHMHI 1 PEAKTUBHMI OIOPH OJHIET (pasu mpoBoxy abo
kabemto, OM/KkM ;

L; — moB>KMHA i-1 NUISHKUA MEPEXK1 B KM;

Z — KUIBKICTh IUISTHOK MEPEXI;

U, — HOMIHaJIbHA HaIllpyra Mepexi, kB.

VY micasaBapiiHUX peKUMaXx JOMYCKAEThCS 301IbIIICHHS BKa3aHUX 3Ha4YeHb Ha 5 %0.

Oco0bsuBicTi0O BUOOpY MNpoBinHMKIB Ha Hampyry Ao 1000 B e ix mepeBipka Ha
3aXHUIIEHICTh, TOOTO UM BIAMOBIa€ BUOpAHUI TIEpepi3 MPOBITHUKA MTapaMeTpaM 3aXUCHOTO

amapary, SIKy 3/I1IICHIOIOTh 32 BUPA30M

lon = K1,

ne |, — momycTumuil CTpyM BUOPaHOTO NMPOBIJHUKA, BU3HAYECHHUH 3 ypaxyBaHHAM
YMOB HOTI'0 IPOKJIATaHHS;

K, — koe(iLieHT KpaTHOCTI 3aXUCTY;

|, — HOMIHanBbHUI CTPYM ab0 CTPYM CIIpalbOBYBAHHS 3aXMCHOTO anapary.

Oco6nuBicTiO BUOOpY KabeniB Ha Hanpyry noHaa 1000 B € ix nmepeBipka Ha TepMIUHY
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CTIHiKiCTh CTpyMaM KopoTkoro 3amukanHs (K3), sky 371iCHIOIOTE 32 BUpa3oM

Fmin _ |§3)\/E
e

ne |§’) — cymaphuii ctpym K3 Bin eneprocucremu 3 BpaxyBanHsM HasiBHUX B CEII
CL;

t, — mpuBeAeHNH po3paxyHKOBUil yac (yac Bigmukanas K3);

C — TepMiyHUH KOEQIIII€HT.

3okpema, 1 kademiB 10 kB 3 antoMiHiEBUMM KHJIaMU 1 TOJIBIHITXJIOPUIHOIO a00
rymoBolo izondniero C =75 Ac?’/MM?, 11d aHANOriyHUX KabeliB 3 MOJeTHIEHOBOO
izomsimiero C =62 Ac?/mMm2.

Jst TIJI pekomeH1oBaHI MiHIMaJIbHI 3HAYEHHS MEpPEpPi3iB MPOBOAIB 3aJEKHO BIJ
HAIpYTH, Kl OJHOYACHO 3a0€3MeUyl0Th YMOBU €KOHOMIYHOCTI, MEXaHIYHOI MIITHOCTI Ta

KOPOHYBAaHHS.

5.3 Po3paxyHOK 04iKyBaHOI BeJIMYUHU HETOOTPUMAHOI eJIeKTPOeHepril

JUIst OLIIHKA O4YIKYBAaHOI BEJIMYMHHM HEAOOTPUMAHOI EJEeKTPOCHEprii MOXkHa
BUKOPUCTOBYBATH TaK 3BaHy CTPYKTYpPHO-JIOTiuHY Matpwuiro. [Ipunnun ii ¢popmyBaHHS
NOJIATA€ B HACTYNMHOMY. PAIKM MaTpulll BIAMOBIJAIOTH By3JlaM MEPEXi, Kl MpeCTaBICH]
CepeHIMU 3HAYEHHSIMU CBOiX HaBaHTaxeHb. CTOBIMII MATpUIll BIAMOBIIAIOTH JIISTHKAM
MEpexXi, SIKI XapaKTepU3ylThCsA iX JoBKUHAMH. KoMipku MmaTpuilli 3aloBHIOIOTH
3HAQYEHHSMM Yacy BIJIHOBJICHHSI €JIEKTPOIOCTAaYaHHsS, K€ HEOOXIJHE IJis BiAHOBJICHHS
YKUBJICHHS JTAHOTO BYy3Jia Mepexi (PsIIOK MaTpuill) y pa3i MOMIKOKEHHS Ha BIAMOBIIHIN
JUJISTHIT JTiHIT (CTOBIIEIh MAaTPHII), BPAXOBYIOUYH BCl BCTAHOBJICHI B MEPEK1 KOMYTaIliifH1 Ta
3ax¥CHI anapaTH i pe3epBHi JpKepesa ®KuBJIeHHS (Tadmuis 5.3).

Tabmuis 5.3 — CTpyKTypHO-JIOT1YHA MATPHUIIS

HapaHnTa)xeHHs Jlaakm miHil
BYy3Jia L1-2 L2-3 L3-4 v L11-14
PcepZ Ts
Pcep3 T
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Pcepl4 Ts

Ha miacraBi naHoi marpuili cyMapHa BelWYMHA HEJOOTPUMAHOI EJIEKTPOCHEPTii

MOXke OyTH 00YHCIIeHa 32 BUPA3OM

n m
AP.Hezl = ZZO‘)OLi Pcep-jti-j !

i=1j=1

1€ ®, — CepeIHE MUTOME 3HAYEHHS IapaMeTpy MOTOKY BIIMOB JIiHI1, BIIMOB/pIK Ha
KM JI1HII;
L; — moBxuHa I-i TaHKH, KM;

P

wep.j — CCPEIHE (3a PIK) HABAHTAXXCHHS By3na |, KBT;

Ti.j — 3HAYCHH!A 4aCy BiI[HOBJIeHHSI CICKTPOIIOCTaYaHH, 3aHECEH] Ha IIOIICPCIHBOMY

eTarnl y BIIMOBI/IHI KOMIpKH CTPYKTYPHO-JIOTTYHOI MaTpHIIl, TOJ;
M — KUIbKICTh BY3J11B HABAaHTAKCHb;

N — KUIBKICTh AUITHOK JaHO1 JiHII.

5.4 Po3paxyHOK TeXHiYHMX BTPAT eJIeKTPU4HOI eHeprii B e1ementax CEII
5.4.1 MeToj noejieMeHTHUX PO3PAXYHKIB

Btpartu akTMBHOT MOTY>KHOCTI Ha JUISTHKAX MEPEKi 0OUUCITIOIOTHCS 32 BUPA30M

2 2
Pt +Qiint

" (Ui,t JrUi+1,t)2

2
AR i =31 1N i1, @00 AR 5L =31

ne |y i Pty Qi — HABaHT@XKEHHS, IO MPOTIKAKOTH AUIAHKAMH I, I+1 3 onopom

I

|,i+1;
Ui, Uis1 — Hampyra y moyaTKoBii 1 KiHIeBi# Toukax (I Ta i+1) maHOl AiISHKH
PO3MOIIBLHOI JIiHII.

BtpaTu enextpoeHeprii s OKpeMuX IUITHOK MEpeski 3a Aesikuil (3BITHUI) niepiog T
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(vac po6OTH) BHU3HAYAIOTH MIJISXOM TMOCTIAOBHOTO TMiJACYMOBYBAHHS 3HA4€Hb BTpaT

MOTY>KHOCT1, 00YMCIICHUX BIJIMOBIIHO JI0 TOTIEPEIHBO1 (hopMyIn

Pz i+1 — ZA |+1t i+l (57)

5.4.2 MeToA cepeHiX HABAHTAKeHb
BianoBiHO 10 JaHOrO METOLy BTPATH €HEPrii y CyKYMHOCTI IIUISHOK JIHIT AAp,

PO3MOUIBHOI MEPEXKI 3a PO3PaXyHKOBUI Nepiof yacy 7, 00YMCIIIOITH 3a BUPa30M

Adp, = AP, T K7, (5.8)
ne AP,, — BTpaTd MOTYXKHOCTI B JIHIT 3 CEpeNHIMU 33 PO3PaxXyHKOBHil mepiox T

3HAYCHHSIMU €JICKTPUYHUX HABAHTAXKCHb;
K; — xoedimient popmu rpadika HaBaHTaXKEHHS 33 PO3PAXYHKOBUN NEPIOJ, SIKUN

3HaXO0Ji4ATh 3a OJHUM 3 BHpaSiBI

1+ 2K 1090

KZ=""""3 a6o KZ=| ——+0,876 | ,
3K3 max
PCCp o . .
ne K, = — Koe(ILieHT 3aI0OBHEHHS Tpadika eIeKTPUYHUX HABAHTAKEHb;
3 P 2
max
AP . . . (v .
Toax = P — plYHa KUIBKICTh TOJMH BHUKOPHUCTAHHS HAMOIIBIIOrO 3HAYCHHS
max

CIICKTPUYHUX HABAHTAXCHD,

P ax — HallOlIbllIe HABAHTA)KEHHS B pIYHOMY I'padiKy €JIeKTPUYHUX HaBaHTAKEHb;

Ap— pluHE CIIOKMBAHHS aKTUBHOI €JIEKTPOEHEPrii.



63

5.4.3 MeToA KUIBKOCTI rOAMH HAOIIbIINX BTPAT

BianoBigHo 10 1aHOTO METOTY

AAp, = APy Trox s (5.9)
HC Tpax — 4aC MAaKCHUMAJIbHUX BTPAT.
]_IJ'ISI BU3HAYCHHS 3HAYCHb T, HalJacrimne 3aCTOCOBYHOTh OJHY 3 HACTYIIHHX

EMITIPUYHUX HOPMYII:

2 2
max K+TZK3T a60 T ( ’ Tma;(j

Brpatu noryxHocTi B TpaHcopMaTropax € CyMOK 3MIHHHMX BTpaT, 00yMOBJIEHUX

EH, i mocTii{HUX BTpaT, sKi € BTpaTaMi HEPOOOUOTo XOAy. IX PO3PaxoBYIOTh 3a BUPA3aMHU:

2 2 2 2
AP =31°r, + P, :PU%QQ +AP_, AQ, =3I°x_+AQ,_, :PU%QXT +AQ,, .

AHanoriyHl PO3paxyHKH MOKHA BHUKOHATH, BHKOPHCTOBYIOUM KaTaJOXKHI JaHl

TpaHchopMaTopis, 3a hopmynamMu

[{2US

K HT)

100

T.

|
AP 1y =N, (AP, +KZAP), AQ,ipy =n, (15—-6 S, +

3MiHHI BTpaTH €JEKTPUYHOI EHEprii, 3aJeXHl BiJi HAaBAaHTAKECHHS, BHU3HAYAIOTh
AHAJIOTIYHO TOMY, SIK 1€ TPOMOHYBAJIOCA I PO3MOAIIBHUX JIiHIH 3a dhopmynamu (5.7)-
(5.9).

[TocTiiiHl BTpaTH eleKTpoeHeprii ado BTpaTh HEpoOOYOro xoay B TpaHcpopMaropi
3aJIe’KaTh JIUIIE BiJl 4acy Moro yBIMKHEHHs (po6otu) T, MPOTITOM SKOTO TpaHCHOopMaTop

3HAXOMUTHCA I1iJl HAPYTOI0. IX PO3PAXOBYIOTH 32 BUPA30M

A14'!—[.X = PH.XTB '
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JlopaTok A

TuryJabHIH apKyll Ta 0JIAHK 3aBJAHHA 10 KYPCOBOI0 MPOEKTY

®dopma Ne H-6.01

HAL[\IOHAHBHI/IPI TEXIEI‘IHI/II‘/JI YHIBEPCUTET YKPAIHU
«KNIBCHKUU TOJITEXHIYHUU IHCTUTYT imeni ITOPSI CIKOPCHLKOI' O

(moBHa Ha3Ba KadeapH, HUKIOBOT KOMICIT)

KYPCOBHUM ITPOEKT

3 I[I/ICI_[I/IHJ'IiHI/I «Cucremu CIICKTPOIIOCTAYaHHI»

(Ha3Ba AUCIMIUTIHN)

Ha TeMy: «Bubip eleMeHTIB CXeMHU €JIEKTPOIIOCTAUYaHHS

Crynenra (xu) 4 xypcy rpynu OH-

Hanpsamy niarorosku 6.050701 «EnexkrporexHika Ta
EJIEKTPOTEXHOJIOT1I»

creniagbHOCTI «EHepreTHUHu MEHEeKMEHT»

(npi3BHILIE Ta iHILIaTH)
KepiBHHK
(HaykoBwii CTYIIiHB, TT0Ca/1a, BUCHE 3BAHHS, NPI3BUIIE Ta iHiIia)

HamionanbHa ominka

KinekicTs OaiB: Ominka: ECTS
Unenu KoMmicii
(miamuc) (HayKOBHH CTYIiHb, IOCA/a, BUCHE 3BaHHS, NPI3BHILE Ta iHIliaN)
(miamuc) (HayKOBHH CTYIIiHb, [IOCa/{a, BUCHE 3BaHHsI, IPi3BUILE Ta iHiliaamn)
(mimnuc) (maykoBuii CTyIiHB, TIOCA/Ia, BYCHE 3BAHHS, TPI3BHUIIE TA IHII[iaIH)

Kuis — 2017
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KIII im. Iropst Cikopcbkoro

(Ha3Ba BHIIOTO HABYAJILHOTO 3aKJIA/LY)

Kadenpa €JICKTPOINIOCTaYaHHs
JIncuumnrina CucTeMu eIeKTpOoIrocTayYaHHy
CrneniajbHicTh EHepreTnunuii MEHEKMEHT
Kypc| 4 | Ipynma |OH- | Cemectp |7
3ABJIAHHA

HA KYPCOBHIl IPOEKT CTYAEHTA

(mpi3BuiLe, imM’si, 10 OATHKOBI)

1 Tema po6oTn | BuOip eneMeHTIB CXeMH eJIeKTPONOCTauaHHs

2 TepmiH 31a4i cTyaeHTOM 3aKiHyeHoi podoru | 18.12.2017

3 ITouaTkoBi xaHi 10 3riIH0O METOAWYHUX BKa31BOK Yy BIAMOBIAHOCTI JI0
podoTu BapiaHTy

4 3mMicT po3paxyHKOBO-NOSICHIOBAJIbHOI 3aNIMCKU (MepeJlik MUTaHb, [0 HiJIATalTh

00poo1i)

1. BusHaueHHsS pPO3PAXyHKOBUX HABAHTAXKEHb y CHUCTEMAX EJIEKTPOIOCTaYaHHS
IIPOMUCIIOBUX MiAIPHUEMCTB.

2. BuzHaueHHs pO3paxyHKOBUX HABAHTAKEHb Y CHCTEMAaX €JICKTPOIIOCTAYaHHS MICT.

3. Buznauenns nepepisy JniHiii Harpyroto jo 1 kB.

4. BusznauenHs niepepi3zy JiHii Hanpyroro 10 kB.

5. Po3paxyHOK O4YiKyBaHOI BEJIMYMHU HEIOBIJAIMYIICHOI EJIEKTUYHOI EHeprii y
MOBITPSIHIN JiHII.

6. BusnaueHHs piBHsI 3HWKEHHSI O4iKyBaHOT BETMYMHN HEJIOBIAMYIIEHOT €JIEKTUIHOT
€Heprii y NOBITPsIHIH JIiHIi.

/. BuznaueHHs po3paxyHKOBUX HaBaHTa)XeHb Ha mmHax 10 kB migcTanmii.

8. [lepeBipka MOXIMBOCTI BUKOPUCTaHHS Ha MiICTaHIN1 TpaHc(opmaTopa.

9. BusnaueHHs piYHUX BTPAT aKTUBHOI €JIEKTPUYHOI CHEPTii.

5 IlepeJiik rpagiynoro marepiajy (3 TOUHOI0 BKa3iBK0I 000B’A3KOBUX
KpPeCJIeHb)

1 Tlnan po3TanryBaHHs eJIeKTpooOJagHAHHS Ta PO3BOJKH €JIEKTPUUHOI MEPEKI.

6 /laTra Buaadi 3aBaaHHs \ 25.09.2017
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Tepmin
Ne Ha3ga eTtamiB KypcoBOro npoeKry BukoHaHHs | [IpumiTka
eraniB podoTH
BusHaueHHs pO3paxyHKOBUX HABAaHTAXEHb Yy
1 |cucremax  eJNEKTPOINOCTAYaHHS  MPOMUCIOBHUX
MPUEMCTB
9 BusHnadeHHST pO3paxyHKOBUX HABAaHTAKEHb Y
CHCTEMaXx €JICKTPOIOCTauYaHHs MICT.
3 BusHauenHs nepepisy JiHiil Hanpyroro g0 1 kB
4 Busnauenns nepepisy niHii Hanpyrowo 10 kB
Po3paxyHok OYIKYyBaHOI BEJIMYMHU
S | HEOBIAMYIICHOI €JIEKTUYHOI €Heprii y MOBITPSAHIM
JHII.
BusHnaueHHsT pIBHS 3HIDKCHHS OYIKYyBaHOT
6 | BeMUYMHM HEJOBIAMYNIEHOI E€NEKTUYHOI €HEeprii y
NOBITPSIHIM JiHII.
v Bu3nadueHHsT po3paxXyHKOBHX HaBaHTa)XCHb Ha
mrHax 10 kB miacranii.
8 [lepeBipka MOXKJIMBOCTI BUKOPUCTAaHHS Ha
niJCTaHIli TpanchopMaropa.
9 BusHnayeHHss ~ piyHMX  BTpaT  aKTUBHOI
CJICKTPUYHOT €HEPTTIi.
10 I'paciuna yactuHa
11 OdopMIiieHHs MOSICHIOBAJILHOT 3aMUCTKU
Crynent
(miamic)
KepiBauk _ _ _ ,
(mizmic) (Tpi3BHILe, iM’51, IO GATHKOBI)
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IMpuxaan ogpopmiieHHA 3MICTY

3MICT

3ABJJAHHSA TA TIOUATKOBI JAHI. ..ot i,
BO T YT L. e
1 BU3HAYEHHS PO3PAXYHKOBUX HABAHTAXEHb VYV CUCTEMAX
EJIEKTPOIIOCTAYAHHS [TPOMUCJIOBUX HIAMPUEMCTB. ..o,
2 BU3HAUEHHSI PO3PAXYHKOBUX HABAHTAXEHb V CUCTEMAX
EJIEKTPOITIOCTAUAHHS MICT. ...ttt

2.1 Po3paxyHKOBEe HaBaHTXKEHHS TP HOPMAJIBHOMY PEXUMI POOOTH...............

2.2 Po3paxyHKOBE HaBaHTAXEHHS MIPH IMiCIIsIaBapitHOMY peKUMi pOOOTH. ..........
3 BUSHAUYEHHS ITEPEPI3Y JITHIM HAITIPYTOIO IO 1 KB....ooevviieeieeiei,
4 BUSHAYEHHS IIEPEPI3Y JITHI HAITPYT OO 10 KB...oovvieiiieiiieieeieee
5 PO3PAXYHOK OUYIKYBAHOI BEJMYMHW  HEJOBIJITYIIIEHOI
EJIEKTUYHOI EHEPT'II Y TOBITPSHIM JITHIT. ..o,
6 BU3HAYEHHS PIBHSA 3HIWXEHHSI OYIKYBAHOI  BEJMWYMHU
HEJIOBIJITYILEHOI EJIEKTUYHOI EHEPI'Ii Y ITOBITPSIHIN JIHII...............
7 BUSHAUYEHHS PO3PAXYHKOBHX HABAHTAXXEHb HA IIIMHAX 10 xB
T CTAHLIIL. ...,

8 TIIEPEBIPKA MOXJMBOCTI BUKOPUCTAHHS HA TMIJCTAHIII
TPAHCOOPMATOPA. ... e e et e e,
9 BUSHAUYEHHS PIYHUX BTPAT AKTUBHOI EJIEKTPMYHOI EHEPTII...........
9.1 MeTo0M 10 €IIEMEHTHHUX PO3PAXYHKIB. ... uttteteeeiteeareeeaneeaanaeeannnas
9.2 MeTo0M YHCITa HAMOUTBIITIX BTPAT . .. vvtennteeenteeeeneeanreeenineeeanneeannnenn.
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ITEPEJIHK BUKOPUCTAHUX JIKEPEJL. .. .o,
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