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INEPEJIIK YMOBHHUX CKOPOYEHD, IO3HAYEHb TA TEPMIHIB

CK — cknaanbHuil KpeCcIeHUK

KJI — xkpecnenuk aerani

BII — BumiproBanbHUM IEPETBOPIOBAY

BIIP — BumiproBasibHUHM TIpUiIaja
CC — cTtpykTypHa cxema
[1C — mpuHIIMIIOBa cXema

O/ — 00’ €eKT JOCTIIKESHHS

HAII — mudpo-aHanoroBuii nepeTBOproBay

AIIT — ananoro-udpoBuii nepeTBoproBay

THD — rapmMoHi4Hi CIIOTBOPEHHS

SNR — BigHOIIEHHS ‘“‘cUTHAI/TITyM”

INL — iHTerpanbHa HeTiHIHHICTD

DHL — nudepeniiiina HeMHIRHICT
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BCTYII

B namr yac, BpaxoByouH MOCTIiHI MOTPEeOH JIOACTBA B €ICKTPUYHIN eHepril
3pOCTa€ BAXKIMBICTh KOHTPOJIIO SIKOCTI €JIEKTPUYHOI eHeprii. Bece 1e 3ymMoBiieHo
TUM, IO E€JEKTPOEHEPrisi BUKOPHUCTOBYETHCA Yy BCIX cdepax KUTTEMISIBHOCTI
JIOJIMHU, 10 B CBOIO Yepry 3ajie’KUTh BiJl MOCTIMHOIO PO3BUTKY TEXHOJOTIM.
JIro/ICTBO TOCTYMOBO TEPEXOJUTh O MOBHOI aBTOMAaTH3allli y OUIbIIIN YacTHUHI
BUPOOHUYOTO MPOIECY, B AKOMY JIOJAUHY NMPAarHyTh 3aMIHUTH B OUTBIIIN YacTUHI
pOOOTH30BaHOIO 200 KOMIT IOTEPU30BAHOIO TEXHIKOIO.

SIxicTe enekTpuuHOi eHeprii B Ykpaini koHTpomroersess ['OCT 13109-97
«Hopmu SKOCTI €IeKTPHYHOI €HEprii B CUCTEMaX €JIEKTPONOCTadYaHHs 3arajlbHOTO
NpU3HAYEHHs» . B 1IbOMy MOKYMEHTI SIKICTh €JEeKTpOEHeprii HopMmyeTbes 12
MOKa3HUKaMH. SIKICTh B CBOIO 4Yepry IMOBHHHA KOHTPOJIOETHCS TIPH TEBHHUX
BIIXUJICHHSX BiJ iX HOMIHaJbHMX a00 X JOMYCTMMHUX 3HAa4eHb 1 B PE3yibTaTl
nepeBipkd HaM Oyjie HaJlaBaTHCS BUCHOBOK — UM 3aJI0OBOJIBHSIE CUCTEMa HOPMU
nponucani y 'OCT 13109-97 a6o x BiH HE BIANOBIA€ 3aJaHUM HOPMaM.

He 3anexxno Bix wicusg mnpoxkuBaHHi a00 poOOTH JIOJWHU- BCIOAU
BUKOPUCTOBYEThCSI  eNleKTpoeHeprida. Ha Bcix mianpueMcTBax HIMPOKO
BUKOPUCTOBYEThCSI EJIEKTPUYHA €Hepris. Hampukian: BHUKOPUCTaHHS BEJIUKOT
KUJIBKOCT1 3ac00iB Ta MPUCTPOIB, IO CHPOIIYIOTH POOOTY JIOJWHI, aBTOMATHYHI
CKJIaJalbHl JIiHII, BUKOPUCTaHHS pPOOOTHU30BAHOI TEXHIKH, OCBITJICHHS Yy
MPUMIIICHB Ta 1HIE. AJIe HE 3aBXIU HAJAAEThCS SAKICHUN CTPYM MOKHA OTPUMATH
yepes MEPEKy 3MIHHOTO CTPYMY, 110 TOTAHO BIUIMBAE HA pOOOTY O1IbIIOT YACTUHU
oOsagHaHHs ab0 X TPU3BOJAMWTHL 1 JIO MOBHOI BTPAaTH HAsBHOTO OOJaHAHHS
olpazy abo X uepe3 MPOMDKOK uacy. Hampukiag mpu MHUTTEBOMY CTPHUOKY
Hallpyrd MOJKJIMBAa BTpaTa JaHMWX, IO MOXYTh OOpOOJATHCS B JaHWHM dac,
HaIPUKJIa] OOHYIHHS OMEpaliifHoi MmaM’aTi Ipu BUMKHEHHI KOMIT I0Tepa Miadac
THUMYACOBOTO CTPUOKY HAIMIPYTH 3MIHHOTO CTPYMY.

BpaxoBytoun Bce, BuIlle TMepepaxoBaHe, MOKHa 3pPOOHTH BHUCHOBOK, IIIO

BOXJIMBUM (DAKTOpOM JJIsi caMOro iCHYBaHHS OUIBIIOT YaCTHMHH BUPOOHUIITB €
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SKICHA €JIEKTPOCHEPTis, M0 B CBOIO 4epry moTrpedye 3aco0iB Jisi KOHTPOJIIO 3a
MEpeKaMu 3MIHHOTO CTpyMy. ToMmy AyXe BaKJIMBO PO3POOMTH Ta MOCTIHHO
BJIOCKOHAJIIOBATH MPWJIAIHU, TaKi K peKopaep IS JOCITIKEHHSI MepeKi 3MIHHOTO
CTpyMY, SIKHI B CBOIO YEPTy MOE MPOBOJAUTH aHAJI3 MEpPEXi 3MIHHOTO CTPyMy 3a
TaKUMHU TTOKA3aHHSAMU sIK: yacToTa i Hampyra. [Ipunan € akTyalbHUM Ha MOMCHT
pO3pOOKH, aKe BHKOPUCTAHHS aHAJOro-IU(POBOrO TEPETBOPCHHS HAJa€e
MOJKJIMBICTh OTPUMYBATH, HAKOMUYYBAaTH 1 aBTOMATUYHO OOpOONIATH OLIBII HIXK
3a3BMYai KUIBKOCTI 1HGOpMAIIli 3 MEPEXi 3MIHHOTO CTPYMY, IO JTOCTIIKYETHCS 3a

JUTSI KOHTPOJTIO 1 SIKOCTI.
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1. orJisi JITEPATYPHU

1.1. (I)OpMyBaHHﬂ 3a):(aqi, sIKa MoCTaBJICHA NEPEea CTYACHTOM

Hapas3i akTyaipHOI0 Ipo0IeMOI0 € BUPIIICHHS MPOO0JeMU KOHTPOJIIO SKOCTI
CJIEKTPUYHOI €HEeprii, B HACTHIAOK IbOTO0 OYyJI0 MNPUHHATO PIMICHHS CTBOPECHHS
HOBOTO TMpWiaay 3a[jisi KOHTPOJIO MEpeXi 3MIHHOTO CTPyMy  BH3HAYEHHS
npo0ieM 3 CTPYMOM, IO HAJAEThCS B MEPEexXy. 3auisl IbOTO Ha MiANPHUEMCTBI
[TAT «Mepunian» ©Oyno nocmimxeno mpwiang PE-01  «Peectpatop sxocti
€JIEKTPOCHEPTii», 110 B CBOI Yepry JOMOMOIJO 3100yTH HAaBHUYKH IIO JI0
NPOEKTYBaHHS MOMIOHMX NpPWIAAIB. 3a METy OyJ0 IOCTaBJIEHO MOKPAIICHHS
HAsIBHUX XapaKTEPUCTUK y KyMi 3 JOCHTIKCHHSIM YKpPAiHCHKUX Ta 3aKOPJOHHUX
a”asiori. lle mpu3Beno 10 BUCHOBKY, 11O HasBHI NPUJIAJAW MalOThb HEAOJIKU Y
KOHCTPYKIIIi, [0 MOXXHA MOKpAIIUTU. ByJio BUpIIEHO 3aa4l 1m0 A0 OLIIHKHA BCIX
TUTIOCIB Ta MIHYCIB MIPWJIAJIIB, SIKI HassBHI HA PUHKY Ta BUKOPUCTAHHS BCIX HAsIBHUX
B HHUX IUTIOCI I CTBOPEHHS HAaMOUIBII aKTyaJdbHOTO, PEHTA0EIhbHOTO Ta
HaWIIPOCTIIIOr0 y BUPOOHULTBI npuiany. g mporo 0yno oOpaHO akTyaslbHI Ha

JTAaHUW MOMEHT MOKYIIHI JIeTaji, MaTepiali Ta BCl i7ei, KOTp1 MOYKHA BIIPOBAIUTH.

1.2. Tlpu3HadeHHs1 00’ €KTY NPOEKTYBAHHS

OCHOBHMM MpU3HAYEHHS NpPUIAAYy € BHUMIPp TPbOX OCHOBHHUX .JUIsl Hac
napaMmeTpi: Halpyru, 4acToTH, yacy. Ilicis 1poro npusian npoBOIUTh PO3PAXyHOK
3a ['OCT 13109-97 «HopmMu sKOCTI eneKTpuYHOI €Heprii B cHcTeMax
€JIEKTPONIOCTauYaHHs 3arajbHOr0 IPU3HAUCHHS.

BumiptoBaHHs CTpyMy pPEKOMEHIYETbCsl pOOUTH B OaraTboX BHUMAAKaX,
HaWOUTBII PO3MOBCIOKEHUMH €:

ITicist mpokmaakd HOBOro KaOeimto HEOOXITHO BHUMIPSATH YU IPOXOIUTH
Yyepe3 HbOTO CTPYM IPH BCiX MPAIFOI0YNX EICKTPUIHUX MPUCTPOSX;

SIK1o 10 cTapoi eIeKTPONPOBOAKH MiJIKIOYEHA JT0IaTKOBE HaBaHTAKEHHS,

TO TAaKOX CJiJ TEePEeBIPUTH BEJIMUMHY CTPyMY, fIKa HE MOBHHHA MEpPEBUIIYBATU
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JOTYCTUMI MEXKI;

[Ipn HaBaHTaXeHHi, PIBHIA BEpXHIN IOMYCTUMINA MEXi, NEPEBIPAETHCS
Bi/ITIOBIZHICTH CTPYMY, IO NPOTIKA€e uepe3 eIeKTPUUHY Mepexy. Moro Benmunna
HE TOBHWHHA TIEPEBUINYBATH HOMIHAJIBHE 3HAYEHHS poOodoro ctpymy. B iHmomy
BUIAJIKYy aBTOMAaTUYHUN BUMUKA4 3HECTPYMUTh MEPEXKY Uepe3 epeBaHTAKEHHSI.

BuMiproBanHs CTpyMy TakoX HEOOXIIHO [Jii BHU3HAYCHHS PEKHUMIB
eKCIUTyaTarii eeKTPUIHUX MPUCTPOiB. BUMiptoBaHHS CTPYMOBOTO HaBaHTAKCHHS
€JIEKTPOJIBUTYHIB BUKOHYETHCSI HE TUIBKHU JUIsl IEPEBIPKU 1X Mpale31aTHOCTI, a i 3a
JUTSl BU3HAYCHHS TIEPEBUINCHHS HABAHTAXXEHHS BHUIIE JOIMYCTUMOI MEXi, K2 MOXKE
BUHUKHYTH Uepe3 BEIUKEe MEXaHIYHE 3yCHIUISA i Yac poOOTH MEBHOTO MPHUCTPOIO.

SIKII0 BUMIPSITH CTPYM Y JIQHITIO31 MPAIIOI0Yoro 00irpiBaya, TO BiH MOKaXe
YU CIPABHO MPALIOI0Th HATPIBAKOY1 €JIEMEHTH MIPUCTPOIO.

[Ipane3natHicTh TEMJIOi MJIOTM B KBAPTUPI TaKOX IEPEBIPSIETHCS

BUMIPIOBAHHSAM CTPYMY.

1.3. Bu3HayeHHs NOHSATTS HANPYTHU Ta cNOCOOU ii BUMIpY

JIBoMa OCHOBHHMMH IIOKa3aHHSMH, SIKI 3aMIpsSIIOTbCS O€3MOCEepPeaHbO Y
Mepexi, KOTpYy MM JIOCHIIKYEMO €: 1) yacTora 1 2) Hanpyra.

EnexkTpuyHuii CTpyM — HaAIpSMIIEHUN PYX 3apsKEHUX YaCTUHOK. Llen pyx
CTBOPIOETHCS €NEKTPUYHUM TIIOJIEM, IO TPH I[bOMY BUKOHYE poboTy. Pobory
€JICKTPUYHOTO TIOJIsI, IO CTBOPIOE CTPYM MPU 1LIBOMY, Ha3MBaOTh — pobOOTa
CTPYMY.

Januii Bug poOOTH € pi3HUM ab0 )X MOKe OYTH PI3HUM Yy PIZHHUX AUIIHKAX
Ha KOJIi, aJie¢ B KOXKHOMY 3 BIJIPi3KiB OJTHOTO KO0JIa BOHA 000B’SI3KOBO MTOBUHHA OyTH
MPOTIOpIIiiiHA 3apsiAy, KOTPUM BIAMOBITHO HAMPSMIIEHWN Kpi3h HHOTO. B CcBOIO
yepry (¢izuyHa BeIMYMHA , KOTpa HA3UBAEThCA, SK poOOTa, IO BIJAMOBIAHO
BUKOHAHA Ha OJIHIM a00 JEKUTBKOX MEBHUX IISHKAX CTpyM Mae 3apsia B 2KJI i
HA3WBAETHCS EJICKTPUYHOIO HAMPYTOI0 (200 K TaKOXK MOKJIMBO BHKOPHUCTOBYBATU
Ha3 By IIPOCTO Hampyra) Ha JaHOMY CETMEHTI IIEBHOTO KOJa.

ToOTo, sKIIO TepeMilyBaHUN B3IOBXK CETMEHTY KOja 3apsij YHCEIhHO
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nopiBHioe ( =1 KJI Gyno BuUKOHaHO poOoTy, sika Oyne piBHOO A =5 /DK. ns
TOoro, mo0 mepeMicTuTu 3apsa B 2 KJI motpiOHO Oyno BUKOHATH poOOTy B JBa
pasu Oiblny BiJl monepeaHboro Bunagky. Tomai posaumusmm 10 /e Ha 2 KJI Mu
orpumainu 6 5 /[oc [ Kn. 1 ie € Hanpyroro B AaHiid IUISHIIN KOJIA, 0 Y CBOIO Yepry
MU T03HaYaemMo oyksoro U[1].

[I{o6 wmi 3HaiiTu Hanpyry U B maHiit QUISHII Kojia TOTPIOHO poOOTYy CTpyMy

A moninuTH Ha 3apsj (, 1o npoodirae B ik AUIAHII MO KOJY:
U= A/q (1.1)

Hanpyra BumiproeTbes y BOJbTax 1 Ha3BaHa Tak Ha yecTb A. BosbTa 1 siBiIsie
co00I0 OCHOBHOIO OJIMHHUIICIO BUMIPY, a BiH, B CBOIO Y€Pry, CKOHCTPYIOBAB IEpIIIe
B CBITI JDKEPEJIO MOCTIMHOrO CTpyMy. B cBoro yepry Mu MoxemMo OQIiLiifHO
3asBUTH, 110 2 B — 1€ Taka Hampyra, B HACI1JJOK MEPEMIIIEHHS AKOi eIEKTPUYHUM
MIOJIEM TI0 CETMEHTY 3apsiiy, KOTPH YHCEeNnbHO PiBHUM 2 K7 BUKOHYETHCS po0OTa,
10 B CBOIO uepry gopiBHioe 2 [oc. To6TO, Mi MOKEMO O(DIIIITHO 3asBUTH, IO i
BEJIMYMHU € NPSMO MPONOPLUINHUMHU, Oe3 BUHATKIB. . [IpogoBxyroun 10 Temy
CTpyM M0 uucenbHO aopiBHIOe 10 B, mepemimaeTscs mo HhoMy 3apsia B 1 Kn i
BUKOHY€ETKCS podoTa 10 /Jorc.

Panime, myist Toro mo0 BUMIPATH HANpyry JIOJACTBO BUKOPHCTOBYBAJIO
HMIMPOKY HOMEHKJIATYpy MPUIAJIB TaKuX K aMIEpPMETp, YaCTOTOMIP, BOJIBTMETP
Ta 1HII PI3HUX THUITIB Ta rabapuTiB.

Ha npakTuiil Tako OKpiM BOJIbTa BUKOPUCTOBYIOTH 1 1HII1 OJUHUL BUMIPY
HAIMpyTd, Taki SK KUIOBOJBT 1 MUIBOJBT, IO B CBOI YEPry € MO3HAYCHHIM
OubIIOT 200 MeHInoi KibkocTi BosbTiB: 1 kB = 1000 B, 1 »B = 0,001 B [1]..

BonapT™MeTp € mpuianoM 3aBASKH SIKOMY BHUMIPIOIOTH Hampyry. Bonu
ICHYIOTh PI3HI 332 MPU3HAYECHHSIM 1 MPUHIIUIIOM POOOTH, MPUKIIAINA BOJBTMETPIB

MO>KHA MOOAYUTH HAa pUCYHKY 1.1,
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Puc. 1.1. Pi3HOBH M BOJIBTMETPIB

3a npuU3HAYECHHM ICHY€ O€37114 BOJIbTMETPIB, HAIIPUKJIIA:

1) enextpomexaniuHi (puc. 1.2): B AKUX MPOIIEC BUMIPIOBAHHS IPYHTYETHCS
3a MPUHIUIIOM NIEPETBOPEHHS MPSIMOTO JIIHIHHOTO MEXaHIYHOTO PyXy B MOKa3aHHS
CTPUJIKOIO HANpPyTH, a B CBOIO YEPTy CTPUJIKH, 1110 HASBHI Y IPHUJIAJll 3HAXOASATHCS Ha
OCHOB1 paMKH 3 0OMOTKaMH, KOTp1 32 JJOIIOMOTOI PyXOMOi OC1 BCEpPEAMHI KOTPOT

NOCTIMHUI MarHiT, 10 J1a€ HaM 3MOTY 110 JI0 aHaJli3y HaMpyTH.

£ L

CLASS 25

Puc. 1.2. EnekTpoMexaHI4YHUI BOJIBTMETP

[Ipy BUHUKHEHH] Ha paMKax HAIpyru 3’ SBISETHCS €IEKTPOMArHiTHE MOJIE,
10 B CBOIO Yepry HaJlae MOXJIMBICTh BUMIpYy Hampyru. Pamka B cBOIO uepry 3i
CTPUIKOIO B MArHiTHOMY TIOJIl POOUTh KYTOBUM TOBOPOT Ha TNEBHUU KYT,

BIJIXWJICHHSI SIKOTO B CBOIO U€PTy MPOIOPIIiitHE BUMIPIOBaHI BEIMYNHI HANIPYTH;
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2) enexTpoHH1 BosbTMETpH (puc. 1.3): B cBOIO uepry 1i eJIeKTPOHHI Npujiaan
MOJIISIIOTHCS. HA JIBA THUIH IU(PPOBI Ta aHAIOTOBI. A BIIPI3HAIOTHCS BOHHU TaKOXK
THM, 1110 B aHAJIOTOBI MPUJIAIU MAIOTh B COO1 MKy 1 CTPUIKH, a IU(PPOB1 IPHIIaaN
BUJIAIOTh HA MUQPPOBHHA AUCIUICH 3HAYEHHS HANpyTrH. TakoX aHaJoTOBI MPHUIIAIH
NEePETBOPIOIOTH 3MIHHUN CTPYM Y MOCTIMHMM, MICJISl YOrO CUTHAI MIJCHIIIOETHCS Ta
BIJIIPABJISIETHCSA HA JETEKTOP, CUTHAI 3 SIKOTO BIAXWIAETHCS Ha CTpUIKY. ToOTO

M OiJTbIIIa HATpyTa Ha BXO/Ii, TUM OiJIbIlIe BiAXWIETHCS MOKa3aHHs cTpinku[l].;

Voltmeter

Puc. 1.3. EnekTpoHHU BOIBTMETP

3) dazouytausi (puc. 1.4)- 11e BOIBTMETPH, 110 MPU3HAYCHI I HASBHUX
HaM TIpU BUMIpP1 TTOKa3aHb HAMPYTH TaK 3BaHOI MepIoi rapMoHiKu. B ¢Boro uepry B
HUX HasBHI JBa a00 OUIbIlEe 1HAMKATOPH, IO BiJOOpa)katoTh CKJIAJIOBI HANpyru
ysBHY Ta JilicHy. Da3ouyTiuBl MpU3HAUYCHI BUMIPIOBATH 3arajbHy HAINpyTry IO
koiy. Taki mpunaau Kpamie OyTH BUKOPHCTOBYBATH caMme IpHU JIabOpaTOPHHX
BUMIPIOBAHHAX AJI JJOCIIILy HANpPyTd YOTHUPUIIOTIOCHUKIB.

3a n71s TOTOo, MO0 MPABUIIBHO MIAKITIOYUTH BOJIBTMETP MOTPIOHO KepyBaTUCS
TaKWUMH TIPABUIJIAMH:

1) HasiBHI HA BOJLTMETPI 3aTHCKa4Yi HEOOXITHO MiAKITFOYAIOTh MK TOYKAMH
JOUISSHKH KOJa, CETMEHTY KoJla Ha KOTPOMY HEOOXIAHO 3aMipsTd Hampyry,
napasenbHO HEOOX1IHIM IJ11 BUMIPY AUISTHII KOJIa;

2) KJIeMU Ha BOJBTMETpPi, IO MAlOTh 3HAK ‘“+” MOTPIOHO 3’€qHYBATH 3

TOYKOIO HA JUISHIII HEOOXITHOTO KOJIa, sIKa, B CBOIO Yepry, MpHUeIHAHA 10 HHOTO 3
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¢ 99

JOIaTHIM TIOJIOCOM JDKEpeNa CTPyMy, a KJIeMy 31 3HaKOM — BIJMOBIIHO,
KOTpa MOo€HAHA 3 TPOTUIICKHUM TIOJIFOCOM MAarHITy.
O
=l
Puc. 1.4. ®a304yTauBUN BOIBTMETP
AbnK
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Cxema, sKa MOKa3zye MIJKIIOYEHHS BOJBTMETpPA MJS BHUMIPIO HaIlpyrH

BimoOpakyeTbes Ha puc. 1.5.

Puc. 1.5. CxeMu niIKIIOYEHHS BOJIBTMETPA

Haii6ip1 BaXMBOIO JIJIs1 HAC BJIACTUBICTIO BUKOPHUCTOBYBAHOI'O MPHUIIALY,
BIJIMOBIJTHO TAaKOX 1 BOJIBTMETPIB, € UYTJIMBICTh BUMIPIOBAHHS . UyTIUBICTIO Oy 1b-
SKOTO TIPHJIAJTy MOKHA Ha3UBaTH KOC(]IIIEHTOM, IO € 3aJICKHICTIO MDK JIBOMa
3HAYCHHSIMH, 3HAYCHHSAM KyTa IOBOPOTY paMKH Ta 3HAYCHHSM BHMIPIOBAHOI
Hanpyru. [Ipu npomy HE0OX1HO 1100 OyJI0 BIACYTHE KOJMBAHHS Ha paMill, KOTpa
00epTaEeThCs 3a CTPUIKOIO, JUIsl BAKOHAHHS ITi€T MOCTABIICHOT 3a7]a4l B CBOIO UEPTy
BUKOPUCTOBYE MAarHITHO-IHAYKUIAHUNA Jemiidep Juisl TaciHHS KoauBaHHS. Takuid
nemrdep sBiasie co000 ITUIACTHHY, M0 BHUKOHAHA 3 AQIOMIHIIO, KOTPY
MPUKPIIUISIOTh HAa BICh, KOTPA PYXAETHCS 3@ CTPUIKOIO MO OTOYEHOMY MAarHiTHUM
KOJIMBAaHHSM TIOJF0. BUXpOBI TOKM TpH IIbOMY CTBOPIOIOTH MEPEIIKOIN MJIs
KOJIMBaHHSI PAMKH, TOMY KOJIMBAaHHSI KOTP1 MOXKYTh BUHMKHYTHU Ofjpa3zy abo uepe3
KOPOTKHN dYac TMEepecTaroTh AISTH Ha cUCTeMy. B CBOIO 4yepry BUKOPHUCTOBYIOTH,
aJyie He QYK€ 4acTo MOBITPsAHI Jemiidepu, M0 MOBUHHI CKJIAATUCA 13 IWIIHAPY 3
MOPIITHSMH, SIK1 B )KOPCTKO MPHUKPITUICH] 0 CTPUIKH, KOTPa Ja€ KyTOBUH PyX.

}[KI_HO KOJIMBaHHS BUHHKAIOTH CTpiHKI/I MMOpUIHA ITOBUHHI BHKOHYBAaTHU CBOIO
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po0OoTYy, 1110 TPU3BOAUTH 0 TaCIHHS KOJUBAHHS HUIIXOM HOrO MPUTaTbMOBYBAHHS
3a JOTIOMOTOI0 HAasBHUX INMUIIHApPIB. Takok B CBOIO uepry 3a A TOro, o0
Ipuiag MaB JOCUTh XOPOIIY TOYHICTh BUMIPIOBAHHS, NMOBUHHA OyTH BiJCYTHS
3aJIeKHICTh BIJ] Baru, a Maca CTpLJKa MOBMHHA MPUXOAUTH Y PyX TUIBKH BiJ Jii
KOTYIIIKM B MarHiTHOMY MOJIi, 1 HE 3aJIe)KaTH BiJ Baru HasBHOI CTpUIKU. Jlis
BUKOHAHHS MIOCTABJICHUX 3aJ1a4 OTP1IOHO BBOAUTH PYXOMI €JIEMEHTH, KOTP1 3/1aTHI
BUKOHYBAaTH POOOTY IO 10 KOMIIEHCAIlli Baru Hamioi cTpinku. [Ipu 3MeHmeHHi
BIUIMBY TE€PTS METAJIEBOT0 HAKOHEYHMKY, III0 BUKOHAHUH 31 CTalield, KOTpi B CBOIO
Yepry MaroTh JIOCUTh BHCOKY MIITHICTh, CTAJIh 3a3BUYall OJIPYIOTh 1100 HAIATH il
HEOOX1THOT IIIOPOXOBATOCTI. A B IKOMY HalpsMKY Oy/ie pyXaTucs CTPLIKa 3aBXKIU
3aJIeKUTH BIJ] MOJSIPHOCTI HANIPYTH, KOTPY Ha HEOOXIJHO BUMIPATH, TOOTO MpU
NpaBWIbHUX  BUMIpaXx HEOOXIIHO 3aBXAM  JOTPUMYBATHUCS  TMOJSPHOCTI

BUMIPIOBaHHS HasBHOTO KoJia[1].

1.4, BuzHauyeHHsI MOHATTS YACTOTH Ta CNOCOOU ii BUMIpY

Jly’ke BaXJIMBUM JJI1 HAC TTOKa3HUKOM SIKOCTI €JIEKTPOEHEPT1l € — YacToTa.
BoHa siBnsito o600 0IMH 3 HAWOIBII BaKIMBUX MMAapaMeTpiB MPH BUMIPIOBaHHI
3MIHHOTO CTPyMYy, KOTPi B CBOIO YE€pry BHU3HAYalOTh KUIBKICTh MEPIOAUYHHUX
KOJMBaHb 3a IIMKJI  BUMIPIOBAaHHS 1 € YacTUHOIO XapaKTePUCTUKH CHUCTEMU
onuaUIs BuMiproBaHHs Cl. HagBakinuBuM € TpakTHYHE BH3HAYCHHS YacTOTH
3MIHHOTO CTpPYMY JUIsl YCiX c(pep HAyKOBOi 1 HE TUIbKM MISUIBHOCTI, a TaKOX JJIs
MPaKTUYHOTO BHUKOpUCTaHHS OcoOIMBHM a00 X HaBITh OCHOBHHM IOKa3HUKOM
Ui Hac 1€ € B EJNeKTPUYHIM TEXHill, paJloeIeKTPOHHIM  TEeXHilli,
TEJIEKOMYHIKAIIHIA TEXHIIl Ta CUCTeMax TOIO. J[Jis1 Haloro BUMIpIOBaHHS 1M
napaMeTp € HaMBaKJIUBILIMM, K y OyI€HHOMY >KMTTA, TaK 1 Ha BUPOOHHUILTBI U
nporeci poOOTH B OyAb-SIKMX CTaisX LHMKIYy BHUTOTOBJICHHS PI3HOMaHITHOTO
Kpamy.

Takox, 9uCTO 3 TOUKH 30py (I3MKK YaCTOTa SBJsiE COOOI0 I HAC NIESKY
BEJIMUMHY, KOTpa OOEpHEHa J0 Mepioly KOJUBAHHS CTPYMY, B CBOIO YEPTY MOXKHA

3pOOMTH BHCHOBOK, IO 1€ KUIBKICTh IIOBHICTIO BHKOHAHHMX IHMKJIIB 3MIHU
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CIICKTPOPYIIIHHOT CHITH, IO 3MIHUBCS NPOTATOM OJHIET CeKyH Ty [2].

Binomo, 1mo B 3MIHHOMY CTpyMi €JIEKTPOHH PYXalOThCS B MPOBIIHUKY 3
MOYaTKy B OJIHY CTOPOHY, a MIcHs B 1HIIY. TakuM YMHOM HUISIXOM B JIBI CTOPOHH,
10 BUKOHAHUHN y TIEBHUI IPOMIXOK BIJIBECHOTO HaM 4acy, KOTPHIl B CBOIO Yepry
Ha3UBa€ThC a00 MOXe OyTH 300paKCHHM, SIK Tepioj] 3MIHHOTO EJIEKTPUYHOTO
cTpyMy Mepexi. YacToToro MokHa 0€3yMOBHO Ha3BaTH HAsIBHY KUIBKICTh JaHHMX
KOJIMBaHb MPOTSITOM OJIHIET CEKyHAM BHUMIpIOBaHHSA. B 4KOCTI BeIWYMHU
BUMIPIOBAHHS MPUHHATO paxyBaTH I i, Ha 4ecTh HiMelbkoro BueHoro I'. ['epia.

[Tpu HEOOXITHOCTI 71T MOCIIKEHHS YaCTOTH Ha BUPOOHUIITBI i B MOOYTH
BUKOPUCTOBYIOTHCA 4YaCTOTOMIPU — MPUJIAAHN, KOTPl CHELIaII3yIOThCS HAa TOMY,
[0 BUKOPUCTOBYIOThCS TpH (hiKcallli TapMOHIYHOTO CIEKTPY CHUTHATY abo kK 3a
JIJIs BUMIPY YaCTOTH, 110 € MIpOIO MEPI0IMYHOTO MPOIIECY.

IcHyto Garato mpuKIIaiB yCTaTKyBaHHS, KOTPUM MOKHA BUMIPSATU YaCTOTY,
10 MOXKYTb MOAUISITUCS 32 TAKUMH HasIBHUMU TUTIAMHU 32 TPUHIIUIIOM i

- [Ipunanu 3 e1eKTpOMarHiToM;

- depoauHaMIYHI PUTIATH;

Takox BOHH MOJUISIOTHCS 32 KOHCTPYKITIETO:

— Taxi, 1110 3HaXOJATHCS Y IIUTKY;

- Taxi, KOTpl MOKHA IEPEHOCHUTH;

— Taxi, 1110 cTanioHapHO PO3MINTYIOTHCS i HE IEPEHOCATHCS .

[IpunagamMu KOTpUMH BUMIPIOIOTH YaCTOTH MOKHA TIOJIUTUTH Ha aHAJIOTOBI
Ta 1udposi. ['0JIOBHOIO BIAMIHHICTIO 1 HUX € T€, IO B AHAJOTOBHUX IMpHUJIagax
pe3yabTaT BUMIPIOBAHHS 3aBXJHM B1IOOpakaroTh 3a JOTOMOTOI ITOKa3aHHS,
IHITUMHU  CJIOBaMU TIEPEMINICHHSIM, CTPUIKM, Ha BIAMIHY BiJ HUX. [U(pOBI
B1JI00paXkatoTh MOKa3aHHS Ha €KpaHi HU(PPOBOro MOHITOPY.

JJist BUMiIpIOBaHHS YaCTOTH BUKOPUCTOBYIOTH MIPHIIAJIH, IO MOAUTSIIOTECS Ha
TaKl OCHOBHI IT1JABU/IH.

1) 3 mpaiorouuM  enekTpomarnitom (puc. 1.6): Takuii dacTtoTOMIp
MIPEICTABIIIE COOOI0 MEBHUM YMHOM €JIEKTPOMATHITHUN JIOTOMETP, TP IIbOMY JI0

Horo koja 3 KOTYIIOK OYyJd TMIIKIIOYEHI KOHTYPH, KOTpPl PE30HYIOTh, IO
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HAJIAIITOBAHI B CBOIO YEPry Ha JEKUIbKa PI3HUX YacCTOT.

4
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Puc. 1.6. XapakTepucTuka eIeKTpOMarHiTHOro 4acToToMipa

I'padix BimoOpaxkae, 3aleXKHICTh 3HAYEHHS 4acTOTH @D,, KOTpa JEKHUTh B
iHTepBaim Mix fj,.; 1 f;,., UHceNpHO BiANOBiNaEe NMeBHE 3HAYCHHS CHIM CTpyMY |j i
l,, 1 3 ILOrO MU MOXKEMO 3pOOMMO TaKWil BHUCHOBOK, KOTPHUH CBIIYUTH, IO
OTPUMYIOTHCS TIEBHI 3HaueHHs JioroMeTpa. [lo B cBOIO "epry mae MOKIUBICTD 1110
70 TpaayloBaHHS IIKadd JIOTOMETpPa, KOTPUH TMPUCTYHIH Oe3MocepeHbO B
3HAYCHHSX 4acToTH[2];

Yactoromip E4- e mpuag, mo mMae JOCUTh Majli TabapuTH 1 B CBOIO YEpTry
MpU3HAYCHUN 3a JJIsI BUMIPIOBAHHS YacTOT Yy JYXE€ PO3TaIy»KEHOMY Jiana3oHi.
Ane came JuIsl Hac BiH € qy’Ke€ I[IKaBUM 4Yepes3 Te, 1[0 HOTo 3AaTHICTh BUMIPIOBATU
4acTOoTy B MNPOMIKKY 45-55 7y BiANOBiIa€ 3HAYEHHIO YacTOTHU B Mepexkax
enexkTponoctayanHHs Ykpainu. [Ipu HeoOXigHOCTI AJIsl [IbOTO YAaCTOTOMIP 37aTEH
BuMiproBatu 4yactotry a0 1550 [y. Hwkye Oyne HaBeneHe cxema MPUHIAITY il

JTAHOTO MPUJIATy, KOTPY 300pa)KeHO Ha pUCyHKY 1.7.
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Puc. 1.7. Ilpuniunosa cxema yactoroMipa E4

B Vkpaini craHgapTHOIO BBaXKA€TbCS YAaCTOTa CTPYMY, IO YHUCEIBHO
nopiBHioe 50 /y. B cBoro "epry o3Havae 1e Te, [0 CHHYCOiMHUHN Tpadik cTpymy y
BUMIAAKY pyXy mpoTsarom 2 cekyHn 100 pasiB pyxaeTscsi B OJHOMY HANpsIMKY 1 B
3BopoTHOMY Takox 100, To6To BiH npoxoauts 200 pa3iB Kpi3b HyIbOBE 3HAYCHHSI.
MoskHa HaBeCTH 3a IJs MPUKIAAY JaMIly po3kapioBaHHsA. ToOTo mamma, KOTpa
posxkaproeTbess 200 pa3iB KOKHI 2 CEKYHAM BMHUKAETHCA Ta BUMHKAETHCS. AJie
MOMITHUTH 1€ JIJIS JIFOJICBKOTO OKa MaiiKe He MOXJIMBO, BPaXOBYIOUH OCOOJIMUBOCTI
Harroro 30py. Ha puc. 1.8 mu Bigo6pakyemo rpadik st HaO9HOTO po3yMiHHsi[3].

32 g Toro 100 BUMIPATH HHU3bKI YacTOTH HaM  HEOOXIJIHO
BUKOPUCTOBYBAaTH MOCTOBUN METOJ, TAKOX CIOCOOOM MOPIBHSAHHSA 3 (DIKCOBAHUMU
4acTOTaMM 3a JOTMOMOIOK) aKyCTHYHOTO BIOUTTS, MpU HEOOXITHINA JOMOMO31
octiiorpada ado X IHITUMU HASBHUMHU JIJIs1 HAC Y BUKOPHUCTAaHHI CIIOCO0aMHu.

HeoOxignicte ans Hac (ikcaiii BHUCOKMX YacTOT Ta HAJIBUCOKUX €
HEOIIHEHHOO 1 JIJISl I[bOTO BHUKOPUCTOBYETHCS PE30OHAHCHUHM CIOCIO AT BUMIPY
TaKUX HEOOX1OHUX MOKa3aHb YaCTOTH.

[Ipy HEoOXiTHOCTI BU3HAYEHHSI YAaCTOT TAaKOX MOXKHA BHUKOPHCTOBYBATH
METOJI PO3PSIIKH Ta MiA3aPSAKK KOHACHCATOpa a TOOTO TUCKPETHOTO PO3PaxyHKY,
KOTp1il MOBHICTIO BIAMOBIIAE yCIM HOpMaM OOpaxyHKY Ta BUMIpY 4acToTu. ToOTo,
3MiHHUE cTpyM dYactory f(X) KOTporo moTpiOHO BHUMIPSTH MEPETBOPIOIOTH B

MOCJTIIOBHICTh OJTHOCTOPOHHIX IMITYJIBCIB 3 YaCTOTOO MOBTOPY piBHiM f(X).
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Puc. 1.8. I'padix mepeminHOi HamIpyTH

1.5. BuzHauyeHHsI MOHATTH SAKOCTi eJIEKTPUYHOI eHeprii

SIKICTh €JIEKTPOEHEprii, L0 IMOCTAYAEThCS CIOXKHUBAdy, HOPMYEThCS 3a
neBHUMHU moka3HuKamMu 3a gomomororo ['OCT 13109-97 «Hopmu  sixocti
CJIEKTPUYHOI ~ €Heprii B cHUCTeMax  EJEKTPONOCTAaYaHHS  3arajibHOTO
npuzHadueHHs» [1]. 3a UM JOKYMEHTOM KOHTPOJIFOETHCS SIKICTh €JIEKTPOCHEPrii 3a
12 noka3HuKaMu. SIKICTb KOHTPOJIIOETHCS 3a BIAXWUJIEHHSMU HapameTpiB Bia ix
HOMIHAQJIBHOTO a00 JOIYCTHUMOTO PIBHSA 1 € BEKTOPHOI BEIWYHUHOIO, MPHUIOMY
pE3yNbTaTOM KOHTPOJIO € BHUCHOBOK — 3aJ[0BOJIBHSE SKICTh €IEKTPOCHEePTii
Bumoram ['OCTy abGo He 3amoBosibHse. EHepromocrayaibHa oOprasizaiis
BIJINOBIJIa€ 3a SIKICTh YCTAJICHUX 3HAYCHb BIJXHWJICHb HAMPYTU Ta YACTOTH BIJ
HOMIHAJILHUX 3HAau€Hb, TPHUBAJICTh MPOBAIY HANPYTH, IEPEHANPYKCHHS Ta
IMITyJIbCHY ~Hampyry. Jlias TDoinmeHHs sKOCTI 3a IHIIMMHM MOKa3HUKaMU
BUSBIISIIOTHCS CIIOXKMBAYi, SKIi BHOCSITH B MEpPEXKy 3aBagd, iM MPOTMOHYETHCS
oO0JamTyBaTH HAa BXOJl 3aXMCHI NMPUCTPOi, a0 Mepeka CErMEHTYEThCS TaKUM

YHHOM, 11100 3aBaJy HE BIUIMBAJIM HA 1HIINX CIIOKuBadiB[3].
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BcranoBrneHo gBa piBHA HOPM  SIKOCTI  €JIEKTPOCHEPrii: HOPMaIbHO
JIOTIYCTHMI Ta TPAHUYHO JOMYCTHMI.

BigxuneHHss Hampyru XapakTepu3yeTbCS TOKAa3HUKOM -  YCTaJIeHE
Binxunenns Hanpyru dU,. Ha 3aTuckyBadaX CIIOXKMBAuiB €JIEKTPUYHOI €HEPril
HOPMOBaHI 3Ha4YE€HHS JOPIBHIOOTH BAMOBIAHO £5 % 1 £/0 % BiJ HOMIHAJIBLHOTO
3HAUEHHA Hanpyru Mepexi. Hopmu 1o 11,0My MOKa3HHUKY SIKOCT1 €JIEKTPOEHEPTii B
TOYKAX 3arajbHOTO0 TPHETHAHHS CIOXKBadiB a0 Mepex Hampyroio 0,38 kB
NMOBMHHI OYTHM BCTAHOBJIEHI Yy JOrOBOpax HAa BHUKOPUCTAHHA  EJIEKTPUYHOT
CJIEKTPOCHEPTii MK OpraHizaii€ro, M0 3JIMCHIOE TIOCTayaHHS EHeprii 1
CTIOYKUBAYEM.

Tak caMo MOXXHa ¥ OXapakTepu3yBaTH HE CHUMETPII0 BUMIPIOBAHOI HaMU
HaANpyTH, 10 TOBHHHA OyTH OXapaKTepHU30BaHa HABEJCHUMH HIDKYE MTOKA3aMHU:

- KOe(DIIIEHT HE CHUMETpPil eJIeKTpUYHOI €Heprii 3a MOBOPOTHOIO
nocimgoBHicTO KoU;

- TaKOX ICHY€ TaKUi MMapaMeTp, sIK KOe(IiLIEHT HE CUMETPIi HAIPYyTHU 1O
HyJnb0B1M mochigoBHOcTI KoU. ITlokazaHHsS 1uX AaHMX y 3arajlbHUX MeEXax
MPUENHYIOTh B MEepexkKax, 1o uncensHo piBHi 0,37 kB nopiBHIo0TH 2.1 % 1 4.1 %.

[IpoBanm Hampyru XapakTepU3YEThCsS, TAaKUMHU TPOMIKKAMHU dYacy, Npu
KOTPUX BCTAHOBJIOETHCA Yy CEJIEKTPUYHIM Mepeki 3MIHHOTO CTPyMy IIpoBall
obcsirom 10 20 kB He 6unbiie 30 ¢. [ aBTOMaTHYHOI 3MiHU TaKOTO HE BEJIMKOTO
0 BUMIPIOBaHIM BEJIMYWHI MPOBATY EJIEKTPUYHOI €HEeprii y BCIX HasSBHHUX I
JOCTIPKYBaHUX HaMH TOYKaxX NPUEAHYIOTb B KOJIO 3MIHHOTO €JEKTPUYHOIO
CTPyMy B MEpEeXi, a TaKOK BU3HAYAETHCS 32 MOBHUM YacOM POOOTHU pPENECHHOro
NPOTEKTOPY Ta HAsIBHOI y BUKOPHUCTaHHI aBToMaTtuku[1].

BinxunenHss Hanmpyrm — Ha JIaHKax, JOCIIKYBaHOT MeEpexi 3MIHHOTO
CTpyMy B KOJi, y KOTPOMY MH TIOBMHHI BHUMIPATH 3HAYECHHS IOKA3HUKY
€JIEKTPOCHEPTii: HOPMAJbHO  JIOMYCTUMUM  3Ha4eHHsIM Oyzne  BBa)KaTUCS
BinxwieHHs +£5.0 %, a B cBOO uepry MakcuManbHo MoxiuBuM Oyae +/0.0 % — B
TOYKaX 3 MPUETHAHHS J0 CTMOXKUBAYIB Y KOJIO €EKTPHUYHOT MEPEXi 3 MOKA3aHHAM

Harpyru, o He mnepeBumye 0,380 xB 1 B OunbImiéi Mipi HEOOXigHUN MaTu
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BCTAHOBJICHI B JOKYMEHTaX, 10 CKJIAJajJuCs MPH MIAKIIOUEHHI A7 CIOKUBAHHSA
3MiHHOTO cTpyMy Mix Hampukian [TAT “KuiBeHepro”ra KiHIIEBUM CIOXHBAYEM,
10 BKJIIOYA€ B ce0e HEOOX1IHICTh MPUTPUMYBAHHS HOPM Ta OOMEXEHb BIJIXUJICHb
SKOCTI CTpyMY BiJl HasgBHOTO B YKpaiHi CTaHAApTy Ha TOYKaX IiAKIIOYECHHS
KIHIIEBHMX CIIOYKHBAYiB €JIEKTPUUHOI eHepril B micTi Kuis[1].

KonuBanus Hanpyru:

- B3aeM03B’s130k dU; % Big 4acTOTH 3MiH HalpyT# MIO TOBTOPIOIOTHCS
3a BUMIPIOBaHUN MTPOMIXKOK 4Yacy, [0 PIBHUM OJHIN cTaHIapTHINA XBIIKHI Yacy;

- 3HaueHHa cymu dU, + dU; B Touxax mpueananss no mepex 0,38 kB
o +70 %;

- rpaHUYHE JOMYyCTUME 3HA4YeHHS IS KOPOTKO TEPMIHOBOI J03H
dbaikepy P; 1.38, a ansa TpuBanoi no3u duikepa 1 (hopma KoauBaHb BiJIPI3HIETHCS
BiJ MeaHpy) [1].

HecuHycoinallbHICTh HAPYTH

- KOe(DIIIEHT CIIOTBOPEHHSI CUHYCOIAAJIBHOCTI KpuBOi Hampyru K, %
(Tabm. 3);

- koediieHT N-i rapMoHiuHOI ckiianoBoi Hanpyru Ku(n) %;

— HE CUMETPHUYHA HAIpyra y KOJIi 3MIHHOTO CTPyMY;

— TOYKOBE 3arajibHe MIAKIIOYEHHS 0 EJIEKTPUYHOT MEpexi 3MIHHOTO
cTpyMmy, 1110 uncenbHo piBHe 2.0 % 1 4.0 %;

— y TOYKax, IO CIYTYIOTh JUIS 3arajJlbHOTO MIAKIIOYEHHS 0 YOTHPHOX
HaWOUIBII PO3MOBCIOKEHUX eIeKTpUYHNX Mepex 3 Hampyroro 0,380 xB 2.0 % 1
4.0 %.

['paHu4HO [OMYCTUMHUM BIiAXWJICHHS BHMIPIOBAaHOI YacTOTH MOXKHA
yrcenbHo Ha3BaT +0,200 [y 1 +0,400 I'y[1].

[IpoBan Hanpyru: 1e NPUIyCTUMI 3HAYEHHS MO TPUBAJIOCTI BUMIPIOBAHOTO
pPOBaJly B MEPEXKI 3MIHHOTO CTPyMYy HaIlpyrd, IO YHMCEJIIbHO BUMIPIOETHCA Ta
aexuth B Mepexkax g0 20.000 xB BKIIOYHO Ta MO 4Yacy HE TMEpeBHUINye abo XK
nopiBHioe 30 c. TpuBasicTh NMpoBally HAINpPyrd, KOTPUW 3HUKAE O€3 CTOPOHHBOI

JIOTIOMOTH B TOYIll, 10 KOTPOi NpPH TMPUETHAHHS B MEpeXaxX 3MIHHOTO CTPyMY
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BUMIPIOETHCS BUTPUMKAMH 32 YacOM pEJIEHHOTO0 3aXHUCTy a TaKOoX HasBHOI
aBToMatuku[1].

IMITyNIbC HATIPYTH:

- IPO30Bi-EJIEKTPUYHI IMITYJIbCHI HANPYTd MEPEX1 3MIHHOTO CTPyMY,
KOTPY MH JIOCIIKYEMO;

- komytamitai 0,380 kB —4.500 kB; 5.90kB -28.0«xB; 10 «kB-
43.10 kB; 35.0 kB — 148 kB; 110 kB — 363 xB[1].

1.6. Amnanoro-uu¢poBe nepeTBOPEeHHS

AIIl — Takuii TpucCTpid 111 BHUKOHAHHS TIOCTABJICHUX 3ajiad, KOTpUU
BUKOHY€ HEOOXiJHI JUIsi Hac MEPETBOPEHHS BXIJHOIO AaHAJIOrOBUM CHUTHAl B
NOTPIOHUI U1l 0OOpOOKM JaHUX NUCKPETHHM KOJA. A AUCKPETHUH KOA MOXe OyTH
CBOIO Yepry U(ppPOBUM Ta KBAHTOBHUM.

AC — curHan, 30 nepenae J1aHl B SIKOTO KOXKEH 3 MapaMeTpiB MOMKIUBO
BIJIOOpa3UTH Ta OMHUCATH 3a JIOMOMOroK (YHKII 4Yacy 3 BIYHOI KUIBKICTIO
3HAYECHb.

@yHKII11, 10 HE MalOTh MPOBAJIiB:

1. [Ipsimoro € GyHKIIIST €TeKTPUYHOT HATIPYTH;

2. KonoM moxe OyTH MOJOXEHHS CTPUIKH aHAJIOTOBOTO TOJWHHUKA,
poTOpa a TaKOX 1€ MOXKe OyTH (pa30t0 HECYHOTr0 CUTHATY;

3. BiacyTHICTh YITKHX Ta SICKpaBO BUPAKEHUX BIIMIHHOCTEH OJWH BiJ
OJIHOTO Ha JMCKPETHOMY PIBHI CUTHAIY, IPU3BOJIUTH A0 BIJICYTHOCTI MOKIIUBOCTI
OIHCY iX B TOMY BUTJISIZII B KOTpoMy iH(popMallist Oyzae BigoOpakaTuCs B 3BUMHOMY
JUISL HaC BUIJISIAI KBaHTOBOTO koay. IHopmariiero koTpy HaM HEOOX1HO 3HATH 1,
KOTpa MICTUTBCS B OJHOMY 31 3BITIB OyJae OOMEXKEHO JHIIe JIUHAMIYHUM
J11ara30HOM HAIIoro, BUKOPUCTAHOTO JJISI BUMIPY MIPUCTPOIO.

JIMHaMIYHUM Jialla30HOM HA3WBAIOTh TaKy XapaKTePUCTHKA MpHiaxy abo x
CUCTEMHU BHUMIPIOBaHHS, KOTpa Ma€ MPU3HAYCHHS JIJIsl TIEPETBOPEHHS, 30epiraHHs
JIeSIKOi BUMIPSHOI BETTMYMHM, KOTPa B CBOIO 4epry Moke OyTu yorapudmom Bin

BIIHOIIICHHSI MIHIMAJIBLHOTO JI0 MAaKCUMaJIbHOTO 3 MOXJIMBUX BUMIPSHUX 3HAY€Hb
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BEITUYMH, KOTPI € BXITHUM TapaMeTpOM IS IPUIay:

1. BincyTHs HagmMIIKoBiCTh. 3 0€3MepepBHOCTI MPOCTOPY 3HAUYEHb MU
OTPUMYEMO TaKWil MapameTp, IpH KOTpoMy OyIb sika Nepelikoja, KoTpa Oyia
BHECECHA B BUMIPIOBAHUN CUTHAJI YHEMOKJIUBIIIOE CIPUUHATTS OKPEMO CUTHAIY Ti
BCIX 3MiHHU, KOTpl OyJM Ha 3aBajl MpH BHECEHI B CUTHAJ Ta BigoOpakeHi Ha
KIHIIEBOMY pe3yJIbTaTl 1 B TAKOMY BHUIIAJKy IMOYAaTKOBA aMILTITyJa HE MOXe OyTH
BiJIHOBJICHA 33 HAassBHUX 00CTaBUH Ta 3MiH[6];

2. Hecyunm curnajiom HeoOXiTHO paxyBaTH TaKHil CUTHaJ, B SIKOMY
oJuH abo JeKiJIbKa MapaMeTpiB MOXKYTh MIUISTaTH MOIYJALIl. 3MIHAMHU a TaKOX
iX BIDIMB Ha 3HAYCHHS BHU3HAYAETHCSA MOMCHTHHMH 3HAYCHHSIMH HAIIIOTO
1H(OpMAIIHHOTO CUTHAITY, KOTPUN MTPOMUIIIOB MOAYJISIIIIO.

Monynsiielo MH MOXEMO Ha3BaTH TaKUi TPOIEC, MPH KOTPOMY 3MiHa
JEKUIbKOX a0o0 >k 0ararboX HasBHUX IMapaMETPiB YaCTOTU KOJMBAHHS 32 3aKOHOM
Y4acTOTH 1H(POPMAIIIHHOTO CUTHATY, KOTPHIA MU TOCIiIKyeMO|[6].

KBagpaTHoro MOy iAIi€l0 — MOXHA Ha3BaTU TaKUM PI3HOBUJ aMILTITYIHOI
3a CBOIM TMPUHIUIOM Jii MOAYJsALIl HasBHOrO a00 X I1HIIMMHU CJIOBaMU
JOCTIPKYyBAaHOTO CUTHANTy MEpPEeXi 3MIHHOTO CTpyMy, IIO JUIS HAc MpPEICTaBse
co00I0 TMEBHY CYMY KOJMBaHb, IO IEPCHOCATH 3apsAKEHI YaCTUHKH OJHIET
4acTOTH ajie sSIKl MaloTh Y CBOiM MPUPO/Ii 3CYB 3a (a30t0 OJUH BIJIHOCHO OJTHOTO Ha
KYT, 1110 YhcesIbHO piBHUHI 90 rpaaycis.

dazoBa MOAYJIAIIS — OJIUH 3 BHIIB MOIYJIALIT MPH KOTpoMY (ha3a HeCydoro
KOJIMBAaHHS YIPABISEThCS iHPOpMAIiiHHUM curHaiom[6].

AMIIIITYyAHA MOAYJSALIA — BUA MOAYJSALIL IPH SKOMY 3MIHA HapameTpy
CUTHAITY, IO TOCTIKYETHCS € aMILTITY/a.

B nocnimxyBaHiii HAMM TUTOIIMHI CUTHAJIB MPUCYTHI JIMIIE TIapa CUTHAJIB,
KOTpI MM B CHJIaX OMKMCATH Ha AaHui yac «L» ta «I»:

1. «l» — Takuii HassBHUIN MPOCTIP, KOTPUH XapaKTEPU3YEThCS KiTbKICTHO
Koe(dilieHTIB BUeHOT0 Ha npi3Bulle Pyp’e;

2. «L» — B CBOIO Uepry € oOpeoJioM TMOCTIHHMX 3a YacoM Ta

Oe3nepepBHUX 3a JI€I0 JOCTIKYBAaHUX HAMU aHAJIOTOBUX CUTHAIIB.
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OpaHuM 3 HAABOXIUBUX JUIS HAC TMOHATh € TaK 3BaHE BIJHOLICHHS
curHai / IyMm — M0 B CBOKO 4Yepry MOKHA Ha3BaTH BiJHOIICHHSM IOTY>KHOCTI
BUMIPIOBAHOTO KOPUCHOTO CHUTHAIY [0 TMOTYXHOCTI YCiX HasBHHUX INPH LbOMY
BUMIpIOBaHHI TOGIYHMX mymiB. MOro MOXHA UHCETBHO BHPaxXyBaTH 3a

dbopmynoro(1.3):

SNR — F'?cue — Acue
uym A,uy/w ’ ( 1 3)

ne P — notyxHicTh, 4 — aMIUTITyAA.

1.7. Bwuau anajoro-uupoBuX NepeTBOPHOBAYIB

AraTo MOXHa TOBOPUTHU, TIPO BUIU Ta TUIM ICHYIOUMX B Halll yac 3a JUIs
3a0e3reueHHs MoTped KopucTyBada OCHOBHMX MiABUAIB ckiany AIIIl. B cBoro
yepry BCl HasiBHI MIIBUAM TAKOX MOXHA PO3MOJUIUTH a 1€ OUTbIIy KUIBKICTh
PI3HOBHIIB, KOTPi OYyJI0 300paKeHO B TAOJUII, 110 3HAXOAUTHCS HIKUe (puc. 1.9).
B cyneped po3noBcroKeHiH AyMIll 32 IPU3HAUEHHSM TPUJIaAH, IO CIYTYIOTh 3a
JUISL IS BUMIPIOBAHHS PI3HUX BAXJIMBUX [IJIi HAC TOKa3aHb BUKOPUCTOBYIOTH

TaKOX 1 BiAMiHHI ofuH Big oguoro ALIII[7].
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AHanoro-UudgpoBi nepeTBoploBavi

ol ! ™

MapanensHi — MocninosHi | TocrigoeHo-
napanenkeHi
.| [MocniaosHoro = -
HAOTDHEHHS | DAraTOTAKTHI
| [locnifosHoro | DaraTocTyniHYari
BIANIKY
= KoHBeepH
Cnig ko
QOHOTaKTHI |
L [HTE MDY HOM -
& BaraToTakTHI |
[lepsTROpionat CirMa-aensta
Hanpyra—4acroTa

Puc. 1.9. Bunu ananoro-uugpoBux nepeTBOproBadiB

1.7.1. TlapanensHi aHanoro-uu(poBi nepeTBOproBayi

binpmia yactuHa npuiadiB, M0 MaloTh CXWJIBHOCTI JO BHCOKOYACTOTHOTO
BUMIPDIOBaHHA Ta Maibke yci ocuwiorpagu BUKOPUCTOBYIOTH B CBOEMY
KoMnoHyBaHH1 mapanenbHi AL, nms HeoOXigHOCTI ILOTO MPHU3BEIO TY, IO
HE0OX1JJHa B KOHCTPYKIIIi BUCOKA IIBUJIKICTh EPETBOPEHHS. 3a3BUYail mapaneabHi
ALII maroTh po3mupeHHs A0 BOCHBMH PO3PSIIB ajie mapajieibHl 3yCTPI4aroThCs
TaKOX 1 3 JIECATbMA PO3PsAaMH.

Ha pucynky 1.10 mMm Moxemo crocTepiraTH CHpOIINEHO 300paKeHHi
pucynok napanensHoro AIIll, xoTpuii mMae Tpu po3psau, BiH CTBOPEHHM s
NEPETBOPIOBAYIB, 1110 MAalOTh BEJIUKE PO3IIMpPEHHA. J[J1si BUKOpHCTaHHS OaraThox
KOMIMAapaTopiB, 1 KOXHOTO OKPEMOIo JUIsl HaC HEMAa€E >KOJHUX TEepernoH 1 s
MOPIBHSHHSA BXIJHOT HAmpyrd, Taka Hampyra g KOXKHOTO KOMIIapaTopa
bopMyeThCs Ha Npenu3iMHOMY AUTBHUKY. s mpuKiIagy, BOCBMU-PO3PSIAHOMY

ALIIT neoOximHo BxKe Oiiblle HiX HasgBHI 255 xommapartopis[8].
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Puc. 1.10. brok-cxema 3-po3psigHoro mapanenbHoro AL

Akmo m1g Hac HEoOXigHO 30UIBIIMTH HANPYry Ha BXOJl HaIIUX
KOMITapaToOpax MU B CBOIO YEPry BCTAHOBJIIOEMO BJIACHI BHUXIJHI MO3MLII IO 10
joriyHoi «1» 3amicTh JoriuHoro «0», OTXKE i MOYMHAETHCS 3 KOMIAparopa,
KOTp1id MOke OYyTH BIJIMOBIIAJIbBHUM 3a TOYATKOBUM pO3Psii HEOOXIAHUM IS 1II€]
nii. B 3aranpHOMy Burisaal Ham HeoOXximaHo 300pasutu ALIL 1o € B cBoto uepry
JUISL HAC Ta B JIAaHOMY BUMIPIOBAHOMY CETMEHTI Jiii PTYTHHUM TaXxOMETPOM, TOOTO
SIKIIO 30UTBIINTH B JAHWI Yac TeMIIEpaTypHUIl CTOBITYMK TOJII PTYTh B CBOIO YEPry
nigHiMaeTbes Bropy. Ha puc. 1.10 BXigHa Hampyra momnajgae B TaKUd iHTEpBaJ, B
KoTpomy V; Ta V3, 10 MOXXe MPU3BOAMTU O TOTO, IO Halll BUKOPUCTaHI IpU
noOyA0B1 4 HalHIKY1 KOMIIapaTopu OyayTh Ha BUxoi «1», a Ha ropi Tpu OyAyTh
obepHeHumMu — «0». [lemmdpaTop mepeTBoproe cemu 3apsaHe 1udpoBe CIoBO 3
BUXOJIIB KOMIIapaTopa y HyJlb-OJUH 3-pO3PSAHUN KOJA, KOTPUH HEOOXITHUHN s

Hac.
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BuxopucTtanHs Takux mepeTBOPIOBayiB B CBOIO UEPry TaKOX HE M030aBlieHe
BEJIMKOI KUTBKOCTI HEAOMIKIB, KOTpI MH TOBHHHI BPaxoBYBaTU Mpu OOpaHHI
Toro,uu iHmoro tumy ALIT:

— Bonu mo cBOilf CTpyKTypi 3aBXAH, 0€3 BUHITKY MaloTh MOTpely B
CTIOKMBAHH1 BEJIMKOI KUTBKOCTI HAIIPYTH 3MIHHOTO CTPyMy Mepeski abo x Oarapei
IPUCTPOIO;

— ToMy 1€ YHEMOXXIUBIIIOE X BUKOPHUCTaHHS B THX MpHIagax, KOTpi
BUKOPHUCTOBYIOTh [IJIsl €HEPTrOKMBIIGHHS HE MEpexXy, a IepeHOCHy OaTapero-

JUKEPEIIO CTPyMY.

1.7.2.  Amnanoro-mudpoBi nepeTBOPIOBaYl MOCTITIOBHOTO HAOIMKEHHS

SAxmo roctpo Bctana norpeda y BukopuctanHi ALl koTpi MaroTh Take
PO3MIMPEHHS TI0 pO3psAHOCTI K 12, 14 abo x 16, a TakoK HEMae OTpeOH y MaTiit
3a yacoMm, a TOOTO MBUJKIA 0OpoOIll JaHUX 1 € MOTpeda B 3/EHICBICHHI HAIIIOTO
BUpOOYy HEOOXiJHO 00paTh 3a OCHOBY aHajoro-mudpoBUil MepeTBOprOBayl
nocJiIoBHOTO TUNy HaOmkeHHs. Takuit ALl moBuHHE BHUKOpHCTOBYBAaTHCS Ta
OyTH HIMPOKO PO3MOBCIOXKEHHM, AK€ BIH € aKTyaJlbHUM /JIs yCiX MNpuiaaaax
BUMIPIOBAaHHS Ta CHCTEMax, KOTpl CIyryloThb 3a g 300py pi3HHUX 3a
MPU3HAYCHHSM Ta ONKMCOM JaHMX. Taki TepeTBOPIOBadYli MalTh B CBOEMY
PO3MOPSKEHHI MOKJIMBOCTI JIJI1 BUMIPIOBAHHS HAIPYTy 3 TaKOIO TOYHICTIO, IO
YUCEJBHO € PIBHOIO 16 po3psimaM, KOTpI B CBOIO UYEpPry MarOTh BOJIOAITH Ta
gactororo auckperusamnii 100.0 K. Pucynok 1.11 BimoOpaxkae CHpoIIeHY CXeMy
HassBHOTO B moOyTi ALIIL.

[ToyaTkoM UKy MOXKHA paxyBaTH MEPETBOPCHHS, B KOTPOMY BCi BHUXOIM
I[OTO PETICTPY BCTAHOBIIOIOTHCA Ha JoTiuHMM 0, OKpiM HasBHOTO B mporieci 1-
IOTO0  pO3psiAy, KOTpi mNpUCYyTHIA. Y HACHIAKYy J0 [hOTO Ha BHUXOMlI HE
3oBHIIIHBbOTO [[AIl meperBoproBaua (opmyeTbcsl Takuil, BaXKIUBHUHA HJIS HAC
CUTHAJI, 0 OyJle YMCENbHO PiBHUN a00 X HAOMMKEHUN 10 TOJIOBUHI BX1JHOTO
curdany mianazony AIIIl. Ha Buxin 3 HasiBHOTO Yy KOHCTpYyKIIiT ALIT kommapaTtopa

BIH TMEPEKIIOYAETHCA B TAKUU PEKUM, 3a JJIA SKOMY BU3HAUAETHCA PI3HULIA MIXK
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curHaigamu Ha Buxonl AIIIl Ta BXiZHOIO Hampyrow Mepexki 3MIHHOTO CTPyMY
KOJIa, 10 SIKOTO IPUENHAHO HAlly CHCTEMY, L0 BHUMIpPIOE HEOOXIOHI A Hac

noka3anus [9].

lef—— Hauano npeobpaiosaHu
Curxponmaaums

— KOHeuy ”D€‘06;}03050Hi‘-5‘

YcrpoacTeo
BLIEOPKU-XPAHEHMS
[\ Peructp 8to 16
Vin OO0 O—I - P NOCNEAOBATENLHOIO BbXON
6 npubnuxesus
<UAM

Puc. 1.11. bnok-cxema ALl mocniioBHOro HaOMMXKEHHS

[Ipu movaTtky UMKy PO3PAXyHKY, IO CIYTYIO 3a JIJIsl IEPETBOPEHHS HA BCIX
BUXOJIaX HAILIOI CUCTEMHU MOBUHEH 3 ABUTUCS JIOTIYHHUI 32 CBOEIO MPUPOJIOIO HYJIb,
ajie BUHATKOM CITyTye MepIni 01T, KOTpHil Oye MOYMHATHCA 3 TapaMETPy, KOTPiid
ABJsiE  CO0OI0 JIOTIYHY ojuHuIO0. [Ipy BUKOHAHHI HUX [ HAa BUXOJI
BHYTPILIIHBOTO IU(PO-aHAIOTOBOTO IEPETBOPIOBAYAa MM MOXKEMO CKa3aTH, IO
(bopMyeTbCS CUTHAN, KOTPUM 3a CBOEIO MPUPOJIOI0 YHUCEIBHO pIBHUM abo
MPUOIN3HO HAOIMKAETHCS 10 TIOJIOBHHHU CHUTHAY BX1JHOI HAIPyTH, KOTPa B CBOIO
yepry € aianazony ALIIL. Takox MoxHa OOrpyHTOBaHO 3asiBUTH, 110 HA BUXIJI 32
HAsBHOTO y BUKOPUCTaHHI KOMIIapaTopa B1IOYBA€ThCS MNEPEKIIOYEHHS TaKOIro
peXUMYy poOOTH, B KOTPOMY MH MOXKEMO O€3 MEpPEeIIKo I BUSHAYUTH PISHHUIT MIXK
curHaiom Ha Buxoai AIIIl Ta BXigHOIO 3a CBOIM MOXOJ/KEHHSIM HAMpyror, 110
BUMIPIOETHCS HAMU 111 9ac ekcrepumeHTy[9].

OTxe, MOXKHA 3asiBUTH SIKIIO TPU 3aXOJ1 HAIPYTd MEHIIOI BiJ MOJIOBHHH
BUMIPDIOBAHOTO  BXIJHOTO  Jlama3oHy  TEepeTBOpIOBadYa,  HAsBHOTO B
BHUMIPIOBAJILHOMY KOJIi, B TAKOMY BHIIaJIKy BUX1J HApyryd HasBHOTO KOMIIapaTopa
pUiiMae 3HAYEHHS YSIBHOTO «H)Js», IO B CBOIO YEpry HaJa€ PEricTpy KOMaHay
MIEPEKITIOUATUCS] B TAKUW CTaH, MPHU STKOMY MOKHA MPOBOJIUTH BUMIp, IO B CBOIO
Yepry MpU3BOAMTH JI0 3MIHU BXIJHOI HAMpyTHu 3 0OEPHEHOTO MEepeTBOPIOBaya, 10

CIyr'ye 3a JJIsl Tiepeadl Ha Hall NPHUCYTHIM y KOJ1 BUMIpY Kommaparop. SKiio
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BpPaxOBYIOUH BCE, 110 BUIIE TIEPEPAXOBAHO BUX1J KOMIIApaTopa J0Ci MOXxe OyTH Ha
Takiil JIOTIYHIA TMO3HAYIl K «H)/Ib», TOAl BUXITHUN CHUTHAJI CUCTEMH HaOyBae
TAKOTO 3HAYEHHS TPU SKOMY MEPEKITIOYAETHCS B MOJIOKCHHS, 10 CIPHUSIE BUMIPY
ajlle Ha TaKOMY TaKTi MEPETBOPEHHS BXIJHOI €JIEKTPUYHOI, BUMIPIOBAHOI B KOJI
3MiHHOTO cTpymy Harnpyru LIAIl MeHmie, HiX BXijHa 3MIHHA HasBHA Hampyra 1
KOMIapaTop TOBHHEH 3MIHUTHCS Ta HAOYTH CTaHy JIOTIYHOI «OOUHUYI.
be3syMoBHO 1le cmopuse TOMYy IO Halla CHUCTEMa MOCHTIIOBHOTO 30epirae
HEOOX1THICTb 30€PErTH «0O0UHUYI0» HA APYTOMY PO3PSIl Ta OJATH «OOUHUYIO» Ha
TPeTii po3psAd, KOAM B KOJI BHUMIpPY MICIA IHOTO BChOIO ysBHa poOOTa
BUKOHYETHCSA JO OCTAHHBOTO HAsiBHOTO B cuctemi OiTy. Takum umHom ALl
MOCJIIIOBHOTO HAOJIMKEHHS MOTpeOye OAMH BHYTPIIIHIM TaKT AJis MEPETBOPEHHS
I KokHOro pospsiay abo N TaktiB gyt N-po3psimHOro mnepeTBoproBaya.

300paxkeHo Bce 1ie Ha pucyHky 1.12.

[ARRRRRN
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Puc. 1.12. Tlpuamun podotu nociigopaoro ALIT

OTxe, MOXKHA OLIIHUTH BCE BUIIE MEpepaxoBaHe a TAKOXK 3pOOMTH NMEBHUN
BUCHOBOK 1m0 A0 AIll, mo rpyHTyeTbcs Ha MNPUHIUMNL  MOCIIJOBHOTO
HaOmkeHHd. BoHM B CBOIO uepry MaroTh OCOOJIMBOCTI, LI0 MOBUHHI OYyTH

BpaxoBani npu BuOopi ALl nns mocsrHeHHs MOCTAaBICHUX TEepe] HaMH 3a/ad, 3a

ADK

Al ri-8imn.08.000 13

3

Ank Mo Oidaoucl a

31




JUTs BUKOHAHHS KOHCTPYKTOPCHKUX 3a7a4 TakuM YHHOM MH POOMMO BHUCHOBOK,
mo Hampyra Ha npu nokwHeHHI [IAIl mpm xoxkHOMy 3HadeHHi N, Tak 3BaHHX
BHYTPIIIHIX TaKTiB BIIOOpaKEHHS TTOBUHHE OPIEHTYBATHCS IO PIBHUX MK CO00IO
32 YMCJIOBUM 3HAUYEHHSAM MPOMDKKAM MpH BUMIPIOBAHHI 4Yacy, Ta B PealbHOCTI
TaKui TPOMIKOK 3aBKIM MEPEBUIIY€E yCi 1HII, KOTpi HasiBHI. POOMMO BHCHOBY-
9qac TIEPETBOPEHHS OYAb-SIKOTO I SITHAAUATH-PO3PSIHOTO TIEPETBOPIOBAYA, M0 32
TUTIOM € TIOCJIJJOBHUM HAOJIMKAEThCS OUIbINE HIK Y 2 pa3u NMEPEeBUIIYIOUNNA Yac

nepeTBopeHHs B mopiBHsHHI 3 ALLI, o Mae BiciM po3pszais[10].

1.7.3. Cirma-gensra AL

Haitbinbmr  posnoBcroxenum cepen, ALl 3 BHCOKOWO MIBUIKICTIO
NepeTBOPEHH Oe3yMOBHA Ha3BaTU MOxHa cirma-aenbra Allll, e B cBoro uepry
MOX€ MaTH HACIIJIKK 3a JOMOMOTrow KOTpux BukopucTanHs ALl mociigoBHuUiA
MOke OyTH TiJ] CyMHIBOM, ajle BCE€ K BpPaxXOBYIOUM HEOOXIJTHICTh y BEIHMKIN
po3nunbHiM 3aaTHICTh. Curma-nenbra AL, koTpi MarTh HIICTHAIIATH OITHY
PO3PSTHOCTI CIAYTYIOTH IS 3aJlaHHS YacTOTy MUCKpETH3aIlii, IO YUCEIhHO piBHA
a00 >x HaOmwkeHna npuOmuszHo mo 100.000K Bix./c., a och mpH HAABHOCTI
JBAJATA YOTHPHOX OITIB LA 4YacTtoTa OyJe CYTTEBO 3MEHUIYEThCA, KaXKyyd B
YHCJIOBOMY €KBIBaJCHTI BiH Oyae ctaHOBUTH 10 /K po3psmiB/c Ta MeHIe, 1[0
3aJIeKUTh BIiJ TPUCTPOIO, KOTPUM MU BHUKOPUCTOBYEMO TIpH 3aMmipi B
EKCTIEPUMEHTI.

ALII, mo HOCATH Ha3By CcirMa-felibTa 3a MPUHIUMIIOM POOOTH JOCHTH
CKJIaJHI ajie HWK4ye OyJe OMUCaHO SK BiH Mpalioe. 3a MPUHLIMUIIOM [ii Takxi
NEepPEeTBOPIOBAYl HAOMMKAIOTBCS 10 Kiacy iHTerpyrouux. OcoOJMBICTIO Takoro
turty AIIII € Te, mo 4dactoTa ciigyBaHHS BHUOIPOK, IPH SKUX MPOXOJUTH aHAI3
HaMpyTy CUTHAJy, 1[0 BUMIPIOETHCS CYTTEBO MEPEBUIIYE YACTOTY BiJIOOpaKeHHS
3BiTiB Ha Buxoi AllIl, To6TO yacToTy MUCKpeTH3aIlii.

Cirma-nensra ALl MOXyTh OyTH BUKOPUCTaHI1 JIsl BUPILIICHHS IIUPOKOTO
CIEKTPY ITOCTaBJICHUX TIEpeJl HaMW 3a/ad NpPH CTBOPEHHI YHIKAIbHUX CHCTEM,

KOTp1 B CBOIO 4epry MIUPOKO BUKOPUCTOBYIOTHCS NpH MOTPedi y 300pi HasBHOI
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P TOCHIKeHHI 1H(pOpMaIIii, a TAKOXK y JOCTIAHHUIIBKIA TEXHIII Ta 1HIIOTO, MPU
BIJICYTHOCTI BHUCOKOI MOTpeOH y YacToTa AUCKpETHU3allii, 0 MOBUHHA OyTH JIyKe
BHCOKOIO Ta 1 HEOOX1THOCTI I’ ATHAALATH-OITHOT PO3AUIBHOI 3IaTHOCTI HAsIBHOTO
nepetBoproBaya[10].

HasBHy Ta nyxe HarmagHy cxemy Ttakoro AIlIl 3o00paxkeHo Ha
pucynky 1.13. InTerparopoM MOKHA Ha3BaTU TaKWK TMPUCTPIA HA KOTPUM
MOTAEThCSl HAIpyra, MO MPUCYTHS B JOCHIAI , BIH B CBOIO 4Yepry 3aBXKIu
MPUETHAHUNA JI0 KOMITApaTopiB, KOTP1 HA MPSAMO MIAKIFOYEHI JO OJHO-O0ITHOTO
ALIT . IIpu mnocmimoBHomy pgonaBanHi L[AIl kommaparop Ta BiIMOBIAHO

IHTErpaTop Jal0Th TaK 3BaHUM MOTIK MOCTIJOBHUX OITIB.

+ Wierpatop Komnaparop
ViN O—@ / + Liposoit Nocnenosarenshyi
J O—e- buneTp 1 Jleuumarop |—J» BHXOA AGHHEX

- _ HUKHUX

/ 4OCTOT

Hacroto
nepeanckpeTHIaumm MNocnenosatensHwi NOTOK
BuTOB C NnepeanckpeTMacuUmei

1-bit (kasnmp’o)
DAC

Puc. 1.13. Cirma-nenpra AL

PesynpTyroua nmdpoBa MOCHiIOBHICT IICIS I[HOTO MOJMAETHCS Ha (GUIBTP
HIDKHIX 4aCTOT MOJAEThCSA HAa (PUIBTP HU3BKUX YACTOT JUISI TOTO, II00 3ariIyIIuTH
KOMIIOHEGHTH 3 YaCTOTOIO, IO BUINMa HDK dYacTtori KoTempHHKOBa, 10 COOO0IO

CKJIaJa€ MOJOBUHY YacToTu auckperusaii AL

1.7.4. Turerpyroui ALII

HaiiyacTtime MyJnbTUMETpU, KOTpPI B CBOIO Uepry € UUPPOBUMHU
BukopuctoByioTh ALIll, mo kmacudikyeTbcst K ABOTAKTHOTO IHTETPYBAaHHS, B
CBOIO YEpry IIe TPYHTYETHCS HA TOMY, IIIO TakKi MPUCTPOI y BUKOPUCTAHHI JAIOTh
MO>KJIMBICTh OTPUMYBATH TIPH MEPETBOPEHHI BUCOKY PO3JUIbHY 3IaTHOCTI, a TKaX
neit migBun ALIl mae xopomry 3axumieHICTh BiA 3aBaj, IO HAAa€ 3MOTY

BUKOPUCTOBYBAaTH Yy HECHPUSATIMBUX YMOBaX BUPOOHHULTB, TOIIO . BiH AocuTh
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IPOCTUI 3a MPHUHIMIIOM 3aCTOCYBaHHS Ta poOOTHM BXimHuii curHanm 3apsmxae
KOH/ICHCATOp MPOTATOM (PIKCOBAHOTO Yacy, KM 3a3BMYail CKJaJae OJUH Mepiof
JacTOTH Mepexki, 10 skoi mnpuenHanuil. Ilpu 1HTErpyBaHHI BXIJHUNA CHUTHAJ
MPOTATOM TaKOTO TMPOMDKKY 4acy € JOCTaTHIM JJisi TOTO, 100 BHUCOKOYACTOTHI
CTOPOHHI 3aBajiu Oynu npuriaymeHi. OJHOYaCHO 3 LIUM CTa€ HEMOXKJIMBUM BIUIMB
HECTaOLIPHOCTI ~ HallpyrM  MEPEKEBOT0 JDKEpesla Halpyrd Ha  TOYHICTb
neperBopeHHa. Lle BigOyBaeTbcst TOMy, IO 3HAYEHHS IHTErpajly  Bif
CHUHYCOIIaJIbHOTO CUTHAILy JOPIBHIOE HYJIIO, SIKILIO 1HTETPYBAHHS 31MCHIOETHCS B
TOMY 4aCOBOMY IHTEpBaJIl, IKUW € KPATHUM J0 TIEP10y BUMIPIOBAHOT CHHYCOI/IH.
ToOto 3a nns mpunuHeHHs Al yacoBoro 3apsay ALl moBuHEH MOBHITIO
PO3PSIINTU KOHJIEHCATOP 3 BIJOMOIO JUIsl JAHOTO THUITy MPHUCTPOIB IIBHJKICTIO,
nig4yac UbOr0 BHYTPIIIHIN JIYWIBHUK MIAPAXOBY€E KUIBKICTh TAKTOBUX IMITYJIbCIB
3a yac po3psAay KOHJAEHcaTopa. A 0TKe MOXHa 3pOOUTH TaKUi BUCHOBOK, III0 YUM
JOBILIE Oy/e MPOXOJIUTH PO3psiiKa KOHJIEHCATOP, TUIl OUIBIIY KIJIbKICTh OKa3aHb

MOJKJIMBO Oyie 3 1iporo 3anucatu[10].

Momexa ot cetn

Hanpsaxenue

|
|<—' 1'cl‘\czrge —H"‘_‘ t 4" Bpems
> g >

Puc. 1.14. bnok-cxema npuniuny ii inrerpyrouoro ALTI

Hnsa takux AL, mo mMaoTh Ha3By IHTErpyrO4l ICHYE CBIM CIHCOK IO A0
iXHIX [epeBary Ta HeJOJIKU, IepeBaru:

— JIOCUTh BUCOKA, SIK JJIsl OJIIOHOTO TIEpEeTBOPIOBaYa TOYHICTH;
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- HaJlifHa Ta BUCOKA JIJIsl IEPETBOPIOBaYa PO3ALJIbHA 3AaTHICTD;

- npocta B Oynosi AL

Takox 11e mae HAM MiACTaBU AJII BUKOHAHHS HOTO y TaKOMYy BUTJISAMI, SIK
1HTerpajbHa MIKpocXeMma.

OcHOBHMMHM 711 HAcC HEAOJIKaMH, IO € BAXJIMBUMHU MpPHU BpaxyBaHHI
obpanns ALIII 31 criucky €:

— B CBOIO Uepry IEBHIA yac MOKe 3aiiMaTH W 3aliMae IHTETPyBaHHS 1110
IMPU3BOAUTH A0 TOTO, IO 3a NPUOJIU3HO BEIUKUN 00’ €M Yacy, KOTpUN 3yMOBJICHUI
TUM 3aJICKUTh BiJ TMEpioly Mepexi 3MIHHOTO CTPyMYy BiJI SKOI HaIXOJUTh
eHepro3ade3neueHHS;

- OT’K€ 30UIBIIIYIOYM YUCIOBUM €KBIBAJICHT IHTETpallli MU J1€EMO B LIJISAX
MOMITHOTO Ta HE JOCHUTh palllOHAIBHOTO 3MeHIIeHHs 3axucty Hamoro ALl Bix
3aBaja. To6to Takuit ALIIl, KOTpHuil BUKOPUCTOBYIOTH MJisi 50-reprioBUX MpUIIajiB
MOBMHEH MaTH 4YacTOTy AMCKPETH3allli, KOTpa He OyJ]ie NEepeBUILYBATH JBAIUAThH

’a1h BijpTikiB / ¢[3].

1.7.5. Cnenudikamis AT

B 3aranbHOMY BUMAIKy NPUIHSATO 10 HEOOX1AHO BUKOPUCTOBYBATH TaKUU
ANII xoTpuit 6yne mpu BCiX CBOIX HEIONIKax 30epiraTd XapakTepUCTHKU, KOTPI
OynyTh HajaBaTUCS 3a JOKyMeHTaliero BupoOHuka AIlll 1 moBunHHi OyTH
3aJlaHUMH HE JIy>)K€ 3aIulyTaHUMHU Yy CHOPUUHATTI poOiTHHKOM. Komm HeoOXiaHO
obpatu AIIIl moTpiOHO HEKBAIUIMBO JIOCTIAUTH HasBHI JpKepesna iHdopmarllii 1o
JI0 00paHOTO MiJABUY MPUCTPOIO, KOTpU Oyae HEOOXITHUN AJIsl TOCHIAIB, a OTXKE
MOTPiIOHO MTHITH MUPOKUH TIACT TEXHIYHOI Ta HAYKOBOI JOKYMEHTAIII1.

Haiiuacrime miyTaroTh Taki JiBa MOHSATTS, X04a JIBA JAHUX MOHATTS € MaJio
OB’ s13aH1 MIXK COOO0I0 iX Jy’Ke 4acTo IITyTal0Th Mik COOOIO:

— TOYHICTH MPU BUMIpax;

— pO3iIbHA 3JaTHICTH HASIBHOTO MPUCTPOIO

Po3n1ibHOIO0 3/1aTHICTh HA3MBAIOTh TaKWM MapameTp, KOTPUM HEe MOXKHA
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HA3BaTH TaKUM, IO € I1JEHTUYHUM JI0 IHIIOTO TIOHSTTS HAa WMEHHS TOYHICTB,
HANpUKIan Uil ABaHaaAuATu-po3psaHoro ALl icHyrOTh BapiaHTH, KOJHM BiH Mae
O1BINY TOYHICTh M TaK cCaMO 3 BOCBMH-OITHHUM Bce Moke OyATH HaBmaku. J[is
HAsIBHOTO HA PUHKY Y TPOJaXKi IIHUPOKOTO CIIEKTPY NMEPETBOPIOBAYIB, B KOTPUX JIJIS
AIITl po3minpHa 34aTHICTH SBJISIE COOOI0 TMEBHY MIPY TOTr0, SIKOK KIJIBKICTIO
CErMEHTIB BOJIOJAIE BXIJIHMM Jlara3oH KOTPUM BUMIPIOETHCS 3a JOIMOMOTOIO
aHaJIOrOBOTO CUTHAITY.

B cBoloo depry TOYHICTH XapaKTEepU3y€ CyMapHy KUIBKICTh BIIXHJICHB
pPE3yNbTATIB MEPETBOPEHHS BiJ] CBOTO i€aTbHOTO 3HAYCHHS ISl JAHOi BXiAHOI
HaIlpyru, TOOTO PO3JAUIbHA 3/IaTHICTh XapaKTepU3y€e€ MOTEHIIIITHI MOKIMBOCTI
AILTII, a 3aranbHe 3HAYEHHS MapaMeTpPiB TOYHOCTI BU3HAYAE PEATICTUYHICTD
peaitizarii moTeHmiHHoi MoxauBocTi[10].

AHanoroBuil TMEpPETBOPIOBAY MPU3HAYCHUM JJIi TEPETBOPEHHS  BCIX
aHAJIOTOBUX CHUTHAJIB, KOTP1 JO HBHOTO MOCTYMAIOTh 3a JIJIsl TIEPETBOPEHHS MOTro B
KBaHTOBHI a00 * LUPPOBHI KO, TOOTO peaibHI IepeTBOprOBayl KOTpi
MalTh MOJIUBICTh MNPUA0ATH KOPUCTYyBadyl MalOTh HAJaBaTUCS Yy BUTIIAII
MIKpPOCXEM, KOTpl B CBOIO Ye€pry HE MalTh B CBOEMY MPOLECI MOMIJIUBOCTI
MEPETBOPUTH CUTHAJ B 1/I€aIbHOMY BUTJISA/I, IPUYMHM, 1110 CIYTYIOTh MPUYHUHOIO
HABEJICHI HIKYE:

- PO3PHUB TEXHOJIOTIYHUX MMAPAMETPIB B MPOILIECi BAPOOHUIITBA

— TaKOXX Ma€ Miclle TaKuil TMapaMmeTp SK 3aBajH, IO CTBOPIOIOTHCS
30BHI.

OTXe cTamuM BHCHOBKOM JO PO3KPHUTTA CYTi TNEPETBOPIOBadl € Te, IO
CTBOPUTH CHUTHAJ, KOTpUI He Oyae MaTH MOXMOOK Maike HE MOXKIIHMBO, aje MU
MOBUHHI UTH J0 IIOTO 32 JJIsl MOKPAIEHHSI pOOOTH TOTOBUX MPUIIAIIB, 110 MAIOTh
y cBoiil koHcTpykuii ALIIl, oTke B cynpoBiiHIM HOKyMeHTaulli Opu mpuadOaHH1
ATIIIT My MOkeMO TTOOaYMTH BC1 HAsIBHI OXHUOKM:

- MOXUOKH CTATHYHOTO THUITY;

— NOXUOKH TMHAMIYHOTO TUITY.
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1.8. TOCT 13109-97 «Eaexktpuuna eHepris. CyMicHicTb TeXHiYHHMX

3ac00iB eJIeKTPOMATHITY»

CraHmapT BCTAHOBIIOE TMOKA3HUKH 1 HOPMH SIKOCTI €JEKTPUYHOI eHeprii
(KE) B eneKkTpu4HUX MepeXax CHCTEM EJIEKTPOIOCTAYaHHS 3arajibHOTO
MpU3HA4YCeHHsI 3MIHHOTO TpHudazHoro i ogHodasHoro crpyMmy uactororo 50 /y B
TOYKaX, JO0 SKUX NPUETHYIOTHCA EJIEKTPUYHI Mepexki, 10 MepedyBalTh Yy
BJIACHOCTI PI3HHUX CIOXHBAYiB €JIEKTPUUYHOI eHeprii, abo mpuiiMadi elIeKTpUYHO1
eHeprii (TOYKH 3arajapbHoro npuegHaHHs) [1].

Hopmu KE, BcTaHOBIEHI MM CTaHIApPTOM, € PIBHAMH €JIEKTPOMArHITHOL
CYMICHOCTI JUIsl KOHIYKTUBHUX C€JIIEKTPOMAr”HiTHUX 3aBajJl B CHCTEMax
CJIEKTPOIIOCTAYaHHs 3arajibHOro Tpu3HaueHHs. [lpu goTpuMaHHI 3a3HaYeHUX
HOpPM 3a0€3MeUyeThCsl €IEKTPOMArHiTHa CyMICHICTh €JIEKTPUYHUX MEPEX CHUCTEM
CJIEKTPOIIOCTAYaHHSI 3araJIbHOTO MPU3HAYEHHS 1 CJIEKTPUYHUX MEPEXK CIOKUBAYIB
CIIEKTPUYHOI eHeprii (mpuiimMadiB enekTpuaHoi eHeprii)[1].

Hopwmu, BCTaHOBIIEHI UM CTaHAApTOM, € OOOB'A3KOBUMH Y BCIX peXUMax
poOOTH cHUCTEM ENEeKTPOINOCTAYaHHS 3arajbHOTO MPU3HAYEHHS, KPIM PEKUMIB,
00YMOBJICHHX

— BUHSTKOBUMHU TIOTOJHMMH YMOBaMH 1 CTHUXIMHUM IMXOoM (ypara,
MOBIHb, 3eMJIETPYC 1 T. 11.);

— Hernepen0ayeHUMH CUTYalliIMHU, BUKJITUKAHUMU JIISIMA CTOPOHHU, 10 HE
€ CHEPrornocTayajbHOI0 OPTaHI3alli€l0 1 CMOXKUBAueM EJIEKTPOCHeprii (Mmoxexa,
BUOYX, BIICHKOBI [ii 1 T. 11.);

— YMOBaMH, PETIIaMEHTOBAaHUMU JICPKAaBHUMH OpraHaMHU YIPaBIIiHHS, a
TaKO)XK TIOB'SI3aHMMHM 3 JIIKBIJAINI€I0O HACHIJKIB, BUKJIMKAHUX BHHITKOBUMH
MOTOAHUMH YMOBAaMH 1 HETIEpeI0aueHUMH 0OCTaBUHAMU.

Hopmu, BcTaHOBIIGHI ITUM CTaHJIAPTOM, IMIJIATAIOTH BKIIOYEHHIO B TEXHIYHI
YMOBH Ha TIPUEJHAHHS CIOXKMBAdiB EIICEKTPUYHOI €HEprii Ta B JOrOBOPH Ha
KOPUCTYBaHHSI  €JICKTPUYHOIO CHEPri€l0 MK  EJIEKTPO-TOCTAYaIbHUMH 1

OpTraHi3aIlisiMU Ta CIIOXHBaYaMH eJICKTpUIHOI eHeprii[l].
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Hopmu, BcTaHOBJIEHI MM CTaHAAPTOM, € O0OOB'SI3KOBUMHU Yy BCIX peXUMax
poOOTH CHUCTEM ENEKTPOINOCTaYaHHS 3arajbHOTO MPHU3HAYCHHS, KPIM PEXKUMIB,
00YMOBJICHHX

- BUHATKOBUMHU TIOTOAHMMH YMOBaMH 1 CTHUXIMHUM JIMXoMm (yparas,
MOBIHbB, 3eMJIETPYC 1 T. I.);

- Hernepen0ayeHUMHU CUTYallIsSIMUA, BUKJIMKAHUMH JIISIMU CTOPOHH, IO HE
€ CHEProrocTayajibHOI OPTaHi3alli€l0 1 CIOKUBAaueM EJIEKTpPOCHeprii (Mmoxexa,
BUOYX, BIMCHKOBI [ii 1 T. 11.);

- yMOBaMH, PErJIaMEHTOBAHUMHU JIEP)KaBHUMHU OpraHaMu YIpaBJIiHHSA, a
TaKO>X IIOB'SI3aHMMH 3 JIIKBIJAII€I0 HACHIAKIB, BUKIMKAHUX BHHITKOBUMU
MOTOJTHUMHU YMOBaMHU 1 HeTiepe10aueHUMHU O0CTaBUHAMH.

Hopwmu, BcTaHOBINIEH! IMM CTaHAAPTOM, MIJISATAIOTh BKIIOUEHHIO B TEXHIYHI
YMOBU Ha TIPHEIHAHHS CIOXKMBAdiB EIIEKTPUYHOI €HEeprii Ta B JIOrOBOPH Ha
KOPUCTYBaHHS  CJICKTPUYHOIO  CHEPri€l0  MDK  €JIEKTPO-TIOCTavdabHUMU

OpraHi3allisiMy Ta CIIOXKHBaYaMH eJIeKTpUIHOT eHeprii[l].

1.9. Bu3HayeHHs, NO3HAYEHHS TA CKOPOYEHHS

Y upoMy cranHmapti 3acTocoByloTh TepMminu, HaBeaeHi B ['OCT 19431,
I'OCT 30372, a Tako Taxi:

- CE3Il — CyKyNHICTh €JIEKTPOYCTAHOBOK 1 €JIEKTPUUYHHMX IMPHUCTPOIB
€HEepronocTavaIbHOl OpraHizallii, MpU3HAYEeHUX s 3a0€3MEUYCHHS eEKTPUIHOIO
SHEPTI€I0 PI3HUX CMOKUBAYIB (TPpUIIMaUiB €IEKTPUYHOT €Heprii);

- EM3II — enekTpuyHa Mepeka €HEepromocTradaibHOi Oprasizalli,
MpU3HayYeHa I Tepeadl eIeKTPUIHOI eHepTii pi3HUM CIIOKHBadaM (TpuiiMadiB
CJICKTPUYHOI €HEePTii);

— X — po3noAUTbHUNA  MPUCTPIA  TE€HEPATOPHOTO  HANpPYru
€JIEKTPOCTaHLIi a00 PO3MOJIILHUN MPUCTPIA BTOPUHHOTO HANPYTH MOHUKYHOYOI
IJICTAHIIl €HEPrOCUCTEMH, JIO SIKUX IPHUEIHAHI PO3MOALILHI MEpexXi JaHOTO

paitony[11];
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- T3l — TOuyka eNeKTPUYHOI MepeXki 3araJbHOTO NPU3HAYEHHS,
eJIEKTPUYHO HANOIMK4Ua 0 MEPEK PO3TISTHYTOTO CHOXKMUBaya eEKTPUIHOI eHepril
(BXIIHUM TPUCTPOSIM PO3TIISTHYTOrO MpUiiMaya eJNEeKTPUYHOI eHEeprii), 10 [KOi
npueaHaHi ab0 MOXKYTh OYTH MpPHUETHAHI €IEKTPUYHI MEPEXKI 1HIIUX CII0KHUBAdiB
(BXiJH1 IPUCTPOI IHIINX TPUUMaYiB);

- CEE — ropuauyna a6o ¢dizuuHa ocola, sika 3711HCHIOE KOPUCTYBAHHS
CIIEKTPUYHOIO eHepriero (moTyskHicTo) [11];

- KOHAYKTHBHA TIEPEIIKO/Ia B CUCTEMI €HEprormocTayaHHs — II€ Taka
nepelikoia, KorTpa B co0l Hece eJIeKTPOMArHiTHY 3aBajy, KOTpa B CBOIO Uepry
PO3MOBCIO/IKYETHCA 3a €JIEMEHTAMU €JIEKTPUYHOI MEPEXI;

- PIBEHb €JIEKTPOMArHITHOI CyMICHOCTI B CHCTEM1 €HEpronoCcTavyaHHs -
perJaMeHTOBaHUM PiBEHb TaKOI €JIEKTPOMArHITHOI MEPEIIKO/IU, 10 BUKOPUCTAHUIA
B AKOCTI €TaJOHy /Jii KOOpAWHAIIl MIDXK JONYCTUMHUM pIBHEM IEPEIIKOJ, IO
BHOCSITBCSI TEXHIYHUMU 3aC00aMU €HEpPronocTayaibHOI OpTaHi3allii Ta CII0KUBaYiB
CJIEKTPUYHOI €HEprii, 1 piBHEM MEPEeIIKOJ, OLIbII NPUAHATHOIO TEXHIYHUMHU
3acobamu 0e3 IOPYIICHHs iX HopMallbHOTO (DyHKITIOHYyBaHHs[11];

— OTHMHAE CepPEeIHbOKBAIPATUYHUX 3HAYEHb HANPYTd — CTYyMiHYAcTa
TUMYacoBa (PYHKIIISl, YTBOPEHA CEpeHbOKBAJAPATUYHUMU 3HAYCHHSIMU HAMPYTH,
JUCKPETHO NIEBHUMH Ha KOXKHOMY Ha IMIBIIEPi0]l HAIIPYTH OCHOBHOI YaCTOTH;

— braikep — cy0'eKTUBHE CIIPUUHSTTS JIOJUHOIO KOJUBAaHb CBITIIOBOTO
MOTOKY IITYYHUX JKEpENl OCBITJICHHS, BUKJIMKAHUX KOJIMBAHHSIMHU HAmNpyrd B
CIICKTPUYHIN MepexKi, sika JKUBUTH 11l pkepenalll];

— no3yBaHHS (piikepy — Taka co0l iH(pOpMaTHUBHA CKJIAg0Ba, KOTpa
BU3HAYAE MIPY CIPUUHATTS JIIOJAWHOIO BIUTUBY, KOTPHUH MPOBOAUTH (Quiikep 3a
NEBHUIM BU3HAYCHHUM MPOMIXKOK Yacy;

— 4acToTa 3 SKOK B1IOYBAa€ThCS 3MiHA HANPYXKEHHS KOJla — YHCIO
3MiH, [0 YHCETHHO MOXKHA 3a3HAUUTH SK OJWHOYHA 3MiHA HAMpPYTH, 32 OJHY
€IMHY OJAVHMIIIO Yacy;

— yac BU3HaueHHs (iikepa — Takuid 00’€M 4acy, 3a KOTpHUH JIHOJUMHA

MO>K€ BCTUTHYTH CHPUHHATU (JIikep, KOTpUid OyB BUKJIMKAHUN 32 KOJIMBAHHSIMU

ADK

Al ri-8imn.08.000 13

3

Ank Mo Oidaoucl a

39




HAIPYTH 32 HeoOXiaHOT abo 3aiiBoi Gpopmu;

- MPOBAJIM BUMIPIOBAHOI HANPYTd — MOKHA 3a3HAYUTH SK PaINTOBE
MOHWYKEHHSI TOYKOBOI'O 3aps/ly B €JIEKTPUUYHIM Mepexi, mo € Hux4or Big 0.9,
SKIIO CJiJ] BITHOBUTH HAIMPYTY TO JJIsi MOYATKOBOTO a00 HAOIMKEHOTO J0 HbOTO
MOKa3aHHs yepe3 TaKui JIHCHUM IPOMIKOK Yy Yaci BiJl IECATH CEKYH] 10 AECCSTKIB
CEKYH/I IIPH BUMII;

- TPUBAIICTh MPOBANTy HANPYTH — IHTEpBAI 4acy, M0 CIYTYye IJid Hac
MOKAa3HUKOM, KOTPUH MOKHAa Ha3BaTH TaKUM SK IMOYaTO MOMEHTHOTro, abo X
OinpIe 3a 4YacoM, 3HUKHEHHsS a00 3MEHIICHHS BOJbTAXy HANPYrd 1 TUM
MOMEHTOM, B KOTpiid OYyJIO BIIHOBJICHO HAIPyTy J0 MOYaTKOBOTO 3HAYEHHS a00 X
TOr0, KOTPE MOXHa Ha3BaTHU OJIM3BKOTO /10 HHOTO PIBHS;

- TPUBATICTh 3MIHM HAmpyrd — IHTEpBAJl Yacy IO ICHY€E BIJ
HAWTIepPIIOro OAMHOYHOTO CTPHOKY HAMpyTH 0 CaMOTO OCTAaHHBOTO KiHIIEBOTO

JuIst Hac 3HadyeHHs[11];

aMIUIITy/la IMIIyJIbCy — MaX 3HA4YeHHS B MOMEHT MHTTEBOTO
IMITyJIbCY BUMIPIOBAHO1 HAIIPYTH;

- YacTICTh TMOSBH NPOBAIIB HAMPyrd — YHKCIO NPOBAIIB HAINpPYyrd
MEBHOI TJIMOMHU 1 TPUBAJIOCTI 3a MEBHUM MPOMIXKOK YacCy IO BITHOIICHHIO [0
3arajbHOI KIJIbKOCTI TIPOBAJIIB 3a II€H JK€ MPOMIKOK Yacy;

- IMITyJIbC HAmpyru — SBJI€ COOOI0 CTPUOOK HAMPYTH B TOYLI KoJia
JOCITIJIKYBAHOT MEPEXKi EHEpPrornocTadaHHs, MICIs KOTPOro TOBHUHHE OyTH
BIJIHOBJICHO HAMPYTY JI0 MOYaTKOBOTO 200 OJIM3BKOT0 10 HHOTO PIBHS 32 MPOMIXKOK
4acy 10 JEKIIbKOX MUTICEKYH]I,;

- TPUBAIICTH IMITYJIbCY — IHTEpBAJl Yacy MIX MOYATKOBUM MOMEHTOM
CTpUOKY €JIEKTPUYHOI HANpyrd B MEpPEXi 1 MOMEHTOM Yacy MijJ dYac SIKOTO
BIIOY/IeTbCSl BIJHOBJICHHS 3HAYEHHS HANpyrd JO0 TaKoro, KOTpii Oyae Hac
BJIAIITOBYBATH IOYAaTKOBOTO a00 JOCUTh OJIM3BKOTO JO IIOTO  PIBHSA
BosbTaXy[11];

— TUMYACcOBE TEpPEHANPYKEHHS — IMITyJIbC €JNEeKTPUYHOI HAmpyru B

Takiil TOYIl, KOTPY MHU JOCIIKYEMO, 3a TPHUBAIICTIO BiH MOBHHEH JOCSTaTH
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outee 10 mc, mpu3BecTH 1€ MOKE JO KOPOTKHX 3aMHKaHb, sIKI B CBOIO Uepry
MPU3BOATH 0 BTpaTH 0OJa HAHHS Ta 1HIIIOTO.

- Koe(illlEHTH TUMYacOBHX IIepeHaNpy>keHb — BIH JIOPIBHIOE
BIIHOIICHHIO  IMIYJbCHOTO HaWOLIBIIOTO 3a 3HAYCHHSAM NpU  OOBIIHIN
aMIUTITYTHAX 3HA4€Hb HAMPYTH 3a TaKWH MPOMIDKOK Yacy, MPHU SKOMY iCHYBaHHS
TUMYACcOBOI TEpEHANpPYTH BiMHOCUTHCS 1O aMIUITYId HOMIHAIBHOI HaNpyTH
MEpPEexKi;

- Jac THMYACcOBOI TMEPEHANPYTH — IHTEPBaI MK IMEPITUM MOMEHTOM
U SIKOMY BUHUKJIM TUMYACOBI IEpEHANPYKEHHS 1 MOMEHTOM KOJIM BOHU 3HHKIIH

IOBHICTIO.

1.10. KosimBaHHSI HAIPYTH

[Ipu xonMBaHHI HANIPYTH 11 MOXKHA OXapaKTEPU3yBaTH TAKUM YUHOM: !
- 3a po3MaxoM 3MIHHA BUMIPIOBAHO1 HAIIPYTH;

— 3a 103010 TaK 3BaHOro QJikepa.
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MOBTOPEHHSI 3MiH HANPYTH 3a XBUJIMHY ISl KOJIMBaHb HANIPYTU y POpMy MeaHApYy

[IpakTuyHe gomycTUME 3HAYEHHS JOJABaHHS  BCTAHOBJICHOTO IS
BIIXHWJICHHS MIEPEHANIPYTH 1 PO3PUBY MY>K 3HAUCHHSAMHM 3MiH Hallpyrdl B TOUKAX, 710
KOTPUX MU MPUETHATHCS 1O eNeKTpuaHuX Mepex Harnpyroto 0,380 kB oqno +/0 %
MOKJIMBHX IO 0 HOMiHAJIBHOI HAIIPYTH.

MaxkcruMasbHe 3HAYeHHs, 10 JTOMYCKA€ThCSA 3a AJIsi KOPOTKOTO CHPUUHSATTA
daikepa pu cTpUOKaxX HANPYTrHu 3a GOPMOI0, KOTP1 MOXKYTh OYTH HE 1ICHTUYHUMU
1o 10 Meauapy, Tak camo 1,380, a ans 1oBroi 3a yacoMm mokasy duikepa mpu THX
caMHX KOJIMBAaHHSX HAMPYTU MEPEki 3MIHHOTO CTpyMy Moke 0yTu pisHUM 1,0.

KoporkouacHy m03y  (iikepa BU3HayaloTh Ha  IHTEpBaJIl  4acy
cnoctepexkennsi, mo aopiBaioe 10.00 x6. Otxe MOBrocTpokoBy 103y (iikepa
MO3HAYUTU HEOOXIHO Ha IHTEpBaJl 4Yacy CIOCTEPEKEHHs, KOTPUU MoOxke OyTu
piBHUM 2 200unam[12].

['pann4HO AOMycTUME 3HAYEHHS JUTsI KOPOTKOYACHOI 103U (piikepa B TOUKax
3araJlbHOTO NPUEHAHHS CHOKMBAYiB €JIEKTPUYHOI €Heprii, AKi MaroTh JaMIaMH
pO3KApIOBaHHA B MPUMIIIEHHAX, 1€ MOTpiOHAa 3HayHa 30pOBa HAIpyra, Mpu
KOJIMBAHHSIX HAIPYTH 3 (OPMOIO, IO BiPI3HAETHCS Bl MeaHapy, Tak camo 1,000,

a JUI TpUBasoi 103| ¢urikepa B muX ke Toukax oaHo 0,740.

1.11. HecunycoigHicTb HAIPYTH

BiacyTHiCTh CHHYCOITHOCTI HANPyTryd MEPEKi 3MIHHOTO CTPYMY HaW4acTIITy
XapaKTepU3yIOTh MPY HABEJCHHI TAKUX MOKA3aHb!

- KoedimieHTOM, 110 € CHOTBOPEHHSIM CHHYCOIAM, KOTPUHA B CBOIO
Yyepry € KpUBOIO JUIsl HAIIPYTH 3MIHHOTO CTPYMY JTOCIIII)KYBaHOT MEpexi;

— Koedimientamu KoTpi € N-0i rapMOHIYHOT YaCTUHOIO HATIPYTH.

Hopmu HaBegeHMX MOKa3HUKIB BCTAHOBJICHI:

HopMmanbHi moka3aHHs, 110 JTOMYCKAaIOThCSl @ TaKOXK TPaHUYHI, [0 MOXYTh
OyTu momycTWMi TIpH 3HAYCHHI KOE(DIIIEHTY CIIOTBOPEHHS CHUHYCOIIHM, a came

KpUBOi HAmpyrd 3MIHHOTO CTPYMy B TOYKaxX HOMIHAJIBHOIO MPHEIHAHHSA 0
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MEpEeX 31 CTpyMOM, III0 HATAETHCS CIIOKUBaYy HaBeAeH1 B Tabmmii 1.1.

Tabn. 1.1. 3naueHHs KOEPIIIEHT CIIOTBOPEHHS CHHYCO1IaTbHOCTI KPUBOI HAIIPYTH

HopmaneHe nonyctume 3Ha4eHHS ['pannune 1OMyCTHME 3HAYEHHS
U, kBT U, kBT
0.380 6-20.0 35.000 110-330 0.380 | 6-20.000 | 35.000 | 110-330
8.000 5.000 4.000 2.000 12.000 8.000 6.000 3.000

1.11.1. HecumeTtpis HanpyT

Sxmo Hampyra nepecraiga OyTH CUMETPUYHOIO il MOKHA OXapaKTepHU3yBaTH
3a TAKUMHU NTOKa3HUKAMMU:

- KOe(IIIEHTOM BIJICYTHOCTI CUMETpIi Hampyru, KOTPU BU3HAYAETHCS
3a JIOIIOMOT'0K0 3BOPOTHOT MOCJT1IOBHOCTI;

- KOe(DIIIEHTOM TpHU SKOMY BIJICYTHS CHMETpisl HaIpyrd, KOTpHUH
MO’KHA BU3HAYUTH 32 HYJIHOBOIO MTOCIIJOBHOCTI.

3BUYaiiHE AOMYCTUME 1 TpaHUYHO JOMYCTUME 3HAYEHHS  TaKoro
Koe(DIIiEHTY, KOTPU HA3MBAETHCS BIJCYTHICTH CUMETpPIi HAMPYTH 3a 3BOPOTHOIO
MOCJIIJIOBHICTIO MOYXHA BU3HAUWTU Ta pO3paxyBaTH aje OCKUIbKHM 1€ TaOIUyHe

3HAYCHHS BOHO HaBOAWUTHCS K piBHE 2,0 % 1 4,0 % BigmoBigHO.

1.12. BiaxujieHHS 4aCTOTH

BigxuneHHsIM 4YacTOT HaOmpyrd Mepexi 3MIHHOTO CTPyMYy B MOXHA
XapaKTepu3yBaTH SK MMOKAa3HWK Ha SKUM YacTOTa BIAXWIAETHCSA, NMPU LBOMY
HOPMATHUBHUMU JOKYMEHTAMH BCTAHOBJICHO TAKE 3HAUCHHS:

- IpaHUYHE 3HAUYCHHS, SIKE MOKE BJIAIITOBYBATH CIIOXKUBaya MPU BUMIPI

ybOro nokazHuka cranoBuTh +0,400 /Yy BiANOBIIHO.
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1.13. IlpoBan Hanmpyru

[IpoBaioM Hampyrd 3MIHHOTO CTPyMy MOXHa  XapaKTepHU3yBaTH
MOKa3HUKOM TPHBAJIOCTI TaKOTO TIPOBaly HAMPYrH CTPyMy, MPH KOTPOMY
BUKOHYETHCS HACTYyITHA HOpMa:

— TPaHUYHO JIOMYCTUME 3HAYCHHS TPUBAJIOCTI TPOBaJIy HANPYTd B
CIEKTPUYHUX Mepekax Hanpyrorw 110 20 kB BkiatouHo aopiBHioe 30 c. TpuBamicTh
ABTOMATUYHO BUAAISIETHCS MPOBATY HANPYTHd B OyIb-sIKid TOYIll MPUETHAHHS 10
CIICKTPUYHUX MEPEK BU3HAYAETHCS BUTPUMKAMHU Yacy PEJICHHOTO 3aXUCTy Ta

aBToMaTHKH[11].

1.14. ImmyJbc Hanpyru

IMmynbC HaNpyru XapakTepu3yeThCs MOKa3HUKOM IMITYJIbCHOT'O HAIIPYTH.
3HauYeHHs IMIYJIbCHOI HANpPyTW JJIsl TPO30BUX 1 KOMYTALIMHUX IMITYJbCIB,
0 BHHHMKAIOTh B EJIEKTPUYHUX MEpPEkKax EHepronocrayaibHOi Oprasizai,

HaBezeHi B qomatky J([11].

1.15. TumuacoBe nepeHaNpyKeHHS

TumyacoBuil IMITyJIbC HANIPYTH, IO MPU3BIB /10 MEPEHAINPY>KEHHS Ha TIEBHIM
JUJISTHIT MEPEXkK1 3MIHHOTO CTPYMY MOXKHA XapaKTEpHU3yBaTH, 3a TAKUM KUIbKICHUM

IMOKAa3HUKOM.

1.16. Ouinka BianmoBigHOCTI SIKOCTi eJleKTpoeHeprii

Axmo HaM HEOOX1THO BU3HAYWUTH YM BIJANOBIJAE€ 3HAYCHHS BUMIPIOBAHOL
BEJIMYMHU SIKOCTI €JIEKTPOEHEPTii, TOAl HaM HEOOXIJTHO BHUMIPSATH HANpyry
MPOMIKOK Yacy, KOTpHMl piBHMIA 24 200, a TaKOXX BIH TOBUHEH CIIBIAJATH 3
PO3paxyHKOBHM IEpiooM poOOTH B Mepexi mpuiiaay abo cucremu [12].

['paHUYHOTO 32 BEIMYMHOKO 3HAYEHHS PO3Maxy HaINpyTH, 10 BU3HAYAIOTHCS
OPOTArOM  HaWKOPOTILIOrO MPOMIKKY 4Yacy BHUMIPIOBaHb , HE IOBUHHI

NEepPEeBUILYBaTH IPAHUYHO JOIMYCTUMUX 3HAYEHb, KOTP1 BCTAHOBJICHI.
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Haii6inpmri 1 HaliMeHIIl 3HAYEHHS YCTaJ€HOrO BIAXWJIEHHS HAampyra 1
BIIXWJICHHS YacTOTH, SIKI BHM3HAYalOThCA 3 YypaxyBaHHAM 3HAaKy MPOTITOM
PO3paxyHKOBOI'O MEPioJ1y Yacy 1o, TOBUHHI IepeOyBaTH B IHTEPBaIi, OOMEKEHOMY
TPaHUYHO JOMYCTUMHUMH 3HAYEHHSIMH, BCTAHOBJICHHMH B BIJIOBIIHO, a BEPXHE 1
HIDKHE 3HAYEHHS ITUX MOKa3HUKIB, € MEXaMHU 1HTEPBaATY, B SKOMY 3 IMOBIPHICTIO
95 % 3HaxomATHCS BHUMIPSHI 3HAYCHHS IIOKa3HMUKIB, TOBHWHHI IiepeOyBaTH B
1HTEepBaJi, OOMEKXEHOMY HOPMAaJbHO JOMYCTUMHUMH 3HAUCHHSMHU, BCTAHOBICHUMH
y BIJIMTOBITHOCTI.

Ominky BIANOBIAHOCTI 3HA4YeHb TMOKA3HUKIB, 3a BUHATKOM TPHUBAJIOCTI
IIPOBaJly HAIPYTH, IMITYJIbCHOI HANIPYTHU 1 KOePIl€EHTa TAMYACOBOIO MEPEHAIIPYTH,
HOpMaM LIbOTO CTaHAApPTy CJIiJl MPOBOJUTH 3 MEPIOJAUYHICTIO, BCTAHOBJICHOIO Y
nonatky E.

JIOIyCKAaEeThCS TaKy OL[IHKY MPOBOJUTH IIJISXOM PO3PaXxyHKY 3a CyMapHOIO
TPUBAJIOCTI BUTATIB Yacy MPUCTPOIB pEIEUHOTO 3aXUCTy, ABTOMATUKH 1
KOMYTal[lMHUX anapariB, BCTAHOBJIEHUX Yy BIAMOBIIHUX EJIEKTPUYHUX MEpPEKax

CHEeproInocTavyajbHOI OpraHizaiii.

1.17. KoHTpoJb 32 NOKa3aHHAMH

KoHTponbs 3a AOTpUMaHHSM €HEPronocTadyajbHUMU Opra”izalisiMu 1
eJIEKTPUYHOI €Heprii, KoTpa MOBMHHA 3a0e3neuyBaTH HOPM LIO 1O CTaHAapTHHUX
JUISL KOKHOTO 3 MOCTAYaJIbHUKIB SIKICHOTO CKJIQJy €JEeKTPUYHOI €Heprii MOBHUHHI
MPOBOJIUTH TIEBHI OPraHW KOTPiI HA/AlOTh B CBOIO YEPTy aKpEIUTAIllI0 IO J0
J03BOJTY TIM 4M 1HUIIM Opradizauii mpaBa Ha HaJlaHHA MOCIYT B YCTaHOBJIECHOMY
MOPSIIKY HasBHI B KOPHUCTYBaHHI BHUMNPOOYBaJIbHI Ja0OpaTopii 3 JOCIHIIKEHHS
SIKOCT1 €HEPronocTadyaHHs MOBUHHI 3HAXOIUTH MOXKJIMBICTD IO 1O TEPEBIPKHU IHUX
MOKa3aHb.

KoHTponb sIKOCTI eNeKTpUYHOI €Heprii B TOYKAX 3arajbHOrO MpHETHAHHS
CTHOXKUBAYIB EJEKTPUYHOI EHEeprii MO0 CHUCTEM eJIEeKTPONOCTaYaHHsS 3arajbHOTO
MPU3HAYCHHS MPOBOAATH €HEpPromocTavyayibH1 opraHizaiii. 3a3HaueHi opraHizaiii

BUOWPAIOTh TOYKM KOHTPOJIIO BIAMOBIAHO JO HOPMAaTUBHUX JOKYMEHTIB,
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3aTBEP/KEHUX B YCTAHOBJICEHOMY TMOPSAKY, 1 BH3HAYalOTh MEPIOAUYHICTH
KOHTPOJTIO BIAMOBITHO 710 MyHKTY[13].

Hopmu noka3zanb BCTaHOBIIEHI Ta 3alUCaH1, iX HABEJIEHO HIKYE:

— JUIA CTajJoro BIAXWJICHHS HANPYTd — HE MOXHA MPOBOJUTH TaKUH
aHaJli3 MEHIIE HDXK 2 pa3u Ha OJMH KaJCHIAPHUU PIK, 110 3HAXOJUTHCS TaKOX B
3aJIEKHOCT1 BiJ] CE30HHUX 3MIH, KOTpl NPU3BOASATH JO  HABAHTAXKEHb Ha
PO3MOIBY1 MEPEsKi 3MIHHOTO €JIEKTPUYHOTO CTPYMY, @ TAKOK Ha MEepexi,, KOTpi €
IHEHTPOM JKHUBJICHHS, TaKOX 3a HAasABHOCTI aBTOMATHMYHOTO PETYJIOBaHHS
CJIEKTPUYHOI HANPYTH B LIEHTP1 )KUBJICHHS — HE PiJIIe 0OAHOro pa3y Ha pik. [Ipu
3MiHI CyMapHOIO HaBaHTA)XCHHs, KOTPHUH BIAILITOBYE HAC LEHTPY XUBJIEHHS 1
BIJIMOBIJTHO BIJICYTHOCTI 3MIH y CXeMax Mepexki Ta 30epexeHH1 mapaMeTpiB, KOTpi
il eTEMEHTH JOIMYCKAIOTh 32 KOHCTPYKLIEID MOKJIMBE 30UIbIIEHHS IHTEPBATy MIiX
BUMIpaMH ajie e He PEKOMEHTY€ThCSI.

- 1HII TOKa3aHHS — MOTPIOHO MPOBOAMTH TaKUW aHai3 BiAMOBIIHO
OJIMH pa3 Ha KOXKHI 2 POKU aJjie TaK caMO IPU BUKOHAHHI BCIX HOPM ILIO JIO SIKOCTI
MO>KJIMBO IMPOBOJUTH aHaii3 3 OUTbIIMM 1HTEpBaJoM. lIepioguyHICTE KOHTPOJIIO
SAKOCT1 €JEKTPUYHOI E€HEeprii BCTAHOBIIOE CIIOXWBA4Y EJIEKTPUYHOI EHeprii 3a
MOTO/DKEHHSIM 3 EHEPrornocTavyalbHOI0 OpPraHi3ali€l0 3 ypaxyBaHHSIM BHUMOT
nynkty E.3[13].

3a JUIst KOHTPOJIIO SIKOCTI €JIEKTPUYHOI €HEPTii 3MIHHOTO CTPyMY B MEPEXi,
0 HaJaeThcsa Oe€3MocepeHb0 3 TATOBUX IMIJICTAHIIIA 3MIHHOTO CTPyMy JI0O
EJIEKTPUYHHUX MEPEXK 3 TAKOK 03BYUEHOIO HANPYToro 6-35 K aHai3 MPOBOIUTHCS::

— B TOYKAaX €JICKTPUYHOTO KOJIa, 1[0 MPUETHAHI O JAaHUX Mepex abo x
B TATOBI MiJCTaHIli, KOTP1 HAJIalOTh CTPYM,

— JUTSL eNIEKTPUYHUX Mepexk 6-35 kB, Akl He mepeOyBarOTh y BiJaHHI
CeHeprocucTeM, — B TOYKaX, BHOpPaHMX 3a TMOTO/PKCHHAM MK TSATOBUMHU
MIJCTAHIISIMU 1 CIIOKMBAYaMHU €JIEKTPUYHOT €HEprii, a JJIsl 3HOBY CHOPYIXKYBAaHUX
1 peKoHCTpyHoBaHMX (i3 3aMiHOI0 TpaHC(OpMATOpiB) TATOBHX MIJACTAHIIN — B
TOUKAX MPUETHAHHS CTIOKUBAUIB €JIEKTPUYHOI €HEPTii 710 UX MEPEX.

[Ipu BumiproBanHi noka3nukiB KE 3a nmonmomororo 1udpoBux 3aco0iB

ADK

Al ri-8imn.08.000 13

3

Ank Mo Oidaoucl a

46




BUMIPIOBaHb, M0 PEATi3yIOTh aJTOPUTM IIBUIKOTO MepeTBOpeHHss Dyp'e, K H-TO
CIIOCTEPEKEHHS JOCIIHKYBaHOI BEIIMYWHU JOIMYCKAETHCS PO3MIISIIATA 3HAYCHHS
11€1 BEJIMYMHHU, OTPUMaHe Ha BUOIpIIl HANPYTH 3 MIUPUHOIO BUMIPIOBAJIBHOTO BIKHA
BIJIIOBITHO JI0 BUMOT, 3a3HaueHuX B Ta0immi E. 1.

TobTo mnpu HamaHHI BIAMOBIAHIA Mepeki 3MIHHOTO CTPyMy 3aco0iB
BUMIPIOBaHHS, 1110 YACTKOBO a00 MOBHICTIO 33/10BOJILHSIOTH BCTAHOBJIEHI BUMOTH,
JOTYCKAEThCSI BHUKOPHUCTOBYBAaTH 3aco0M BUMIpPIOBaHb, KOTPI B CBOIO YEpry
MOBIPEH1 ¥ B YCTAHOBJICEHOMY JIJII KOKHOTO 3 HUX MOPSAKY MIAKIIOYEH! a TaKoXK
MalOTh 3MOTY IO A0 3a0e3Me4YeHHs CIHUIBHOTO 3 JaHUM TpaHCHOPMATOPOM 1
JTUISSHKaMU KOJIa, IO BXOJATh JI0 CKJIAMy JOCHIIKYBAaHOI MEpEXKi 3MIHHOTO
CTpyMy, TOXHOKa BHUMIPIOBaHb SKOCTI TOBHHHA 3aJ0BOJBHSATH BCTAaHOBJICHI

HOopMHU.[13].

1.18. BucHoBoKk 10 po3aiay 1

ToOTo, ISl OIIHKM SKOCTI MEpexXl 3MIHHOTO CTPYMy HaMm HEOOXiIHO
3aMIpSATHA TakKl BAXKIIMBI JJIsl HAC MOKA3aHHS, SIK YUCJIOBUU €KBIBAJCHT 3HAUYCHHS
HAIPYTU Ta YaCTOTU 3MIHHOTO CTPYMY B MEPEXKI, 110 MiJJISATaE JOCIIKEHHIO, BCE
e HopmyeThes 3rigHo 3 [OCT 13109-97 «Hopmu SIKOCT1 eneKTpUdHOi eHeprii B
CUCTEMax €JIEKTPOIIOCTaYaHHs 3arajbHOro MpU3HAuYeHHs». TakoX MpUiMarouu J10
BiJIOMa BC1 HasiBHI MPU BUMIP1 Ha 3aTHCKAYax MOKA3HUKIB AKOCTI MEPEKi 3MIHHOTO
CTPYMy MU MOKEMO 3pOOMTH BHUCHOBOK MPO HAOIMKEHHS SKOCTI BUMIPIOBAHOTO
KOoJia JI0 BIAMITKM B YMOBHY «1» a TakoX 3poOWTH 3amuc Mpo YCi HasBHI
BIJIXWJICHHSI, KOTP1 IPHUCYTHI B KOJ1 3MIHHOTO CTPyMY Ta MOPIBHATH iX 3 HOPMaMH,
KOTp1 NPUITHCAHI.

ALII, sx Oymno 3a3HayeHO B PO3IiIax, KOTpl OyJaM OMMCaHl BUIIE MalOTh
IMIMPOKUH Jiala30H 3acTOCYBaHHS Ta MalOTh PO3TalyXEHYy HOMEHKJIATypy IO
tunam BHpoOiB, 110 B cBOIO uepry ciyrye 3a g Toro mo6 BUOpaTu came TOM
MPUCTPiiA, KOTpuil OyAe CIPOMOKHUK 3aJ0BOJBHUTH BCl HAIll TMOTPEOH IO /10
BUPILIEHHSI 3a/lay, KOTpl TMIOCTaBJE€HI Nepel HaMH 3aMOBHUKOM abo X

KOHCTPYKTOPOM, SIKOMY 1€ TIOTPiOHO:
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- Jlnisg 11bOoro HEOOX1THO BMBYHMTH 3a7ady 3 YCIX MOXKJIUBUX OOKIB, IO
MIPE/ICTABIICHI HAM B MPOIIEC] BUBUCHHS 3a/1a4i;

- OO0’eKTUBHO OIIIHUTU KOKEH 3 MpejacTaBieHux Ta onucanux Allllza
JUUIS1 BpaxyBaHHsI MPHU poOOTI 3 HUMHM YCIX iX IUTIOCIB Ta MIHYCIB,;

- Tomy HamM Tak HEOOXiIHO #AKICHO OLIHUTH Ta OOpaTd TOM
MIEPETBOPIOBAY, KOTpUi Oyje 3aJ0BOJILHATH YCI Hallll HAasBHI MOTpPeOW Ta MaTH
NEeBHUI 3amac 3a JJIs BUPIIICHHS HACTYIHUX IMOCTABJICHUX 3ajady, 100 He OyIio
HEOOXITHOCTI JIJIsi KOKHOTO 3 3aMOBHHUKIB 3MIHIOBaTH B Ta CTPYKTYPY MpUIaIy
a60 »x AIILL.

BuxopuctanHs mnepeTBoproBadl 3 BHCOKOIO YacTOTOI JUCKpETH3alll
IIMPOKO PO3MOBCIOKEHE B IIUGPOBUX OcImuorpadax, Mo 3yMOBIIOE iX MOCTiiHE
BUKOPHUCTAHHA MPH iX ajle TAaKOXK MOYKHA CKa3aTH, U0 LHU(POBI MYJIbTUMETPU HE
3aJieXaTh BlJI TaKOTO MOKAa3HMKA, BIJ SKOTO 3aleXUTh ocumiiorpad. Bci HasBHI
NpWIaaW, NPUHLMN J1i KOTPUX 3aCHOBAHMN Ha 30€peKEeHHI1 JaHHUX, 110 MAaroTh
3araJibHe PU3HAUEHHS HE 3aJieXaTh B1Jl HAsBHOI B HAC IIBHUJKOCTI TUCKpETH3aLli
a00 X MPHUCYTHBOI PO3ALIBHOI 3IATHOCTI Ta MOKYTh 3aiiMaTH Micle, KOTPE YMOBHA
MOKHA BU3HAUUTU MIDXK JIBOMA MpUJIaZiaMH, TAKUMHU SIK: [UGPOBUN MYIbTUMETP 1
ocrmiiorpadyoM,  OTXKE IS 33JI0BOJICHHA  TakuX  MOTped  HEOOXITHO
BukopucroByBaTu Takl ALII sik curma-aenbra abo x Ti ki MoxkHa Ha3zBatu ALI1

[MOCJIIOBHOTO HAOIMKEHHS.
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2. MPOEKTHO-KOHCTPYKTOPCBKUI PO3IJISI]L

2.1. TlpunHnun podoTu KOMIT’IOTEPHO-IHTEI'POBAHOI
CUCTEMA AHAJII3Y MEPEKI 3SMIHHOI'O CTPYMY

[Ilo6 MU MOrIM HE BUKOPHCTOBYBAaTH BEJMKY KUIBKOCTh pI3HHX 32
rabapuTtaMy MPUCTPOIB 3a ISl TOro, 1100 B BUMIPATH TOKAa3aHHA 3 MEPEXKI
3MIHHOTO CTpyMy OyJl0 NPUHHATO 3a JUIsl CHPOIICHHS 1CHYBaHHS PO3pPOOUTH
npoekT, a came KoM 10TepHO-1HTErpoBaHOy CUCTEMY aHalli3y Mepexki 3MIHHOTO
ctpymy [4]. Lleii mpunan ckiagaeTbcsl 3 JaTUMKIB Ta IMEPETBOPIOBAUiB, KOTpI
MOXYTh OyTH BHUKOPHCTaHI 3a JJIi 3aMiHU OCHOBHHMX ICHYIOUMX B HasIBHOCTI
IPUIAJIIB, KOTP1 M1 BUKOPUCTOBYBAJIU JECATUPIYUSIMHU JI0 I[HOTO.

Cucrema po3po0ieHa 3a ajigs 00poOKu, peecTpallii, 3amipy, 30epiraHHs i
HAKONMYEHHSI OIMEPAaTUBHOI a JOBTOCTPOKOBY IMPO BCl MapaMeTpH HAasSBHOI B
MEpEXi EJEKTPOIOCTaYaHHs, KOTpl HaM HEOOXIHO JOCTIAUTH, a TOOTO Mepexi
3arajJlbHOr0 MpU3HAYEHHS OAHO(A3HOro 3MIHHOTO CTPyMy 3 IOKa3aHHSIMHU
HAnpyTHu, KOTpi MOBMHHI OyTH 3 nomyckamu Habmmxeni go 220 B i dacrotu
moBUHHA HaOmmkatucs 1o 50 Iy.

[lpunang Hamaerbcss 3 mporpaMHUM  3a0esnedeHHsM. [Iporpamue
3a0e3MeUYeHHs] BUKOPUCTOBYETHCS 3a Uil aHamizy Ta oOpoOku  3i0paHoi
peectpaTopoM iHdoOpMarllii, HalaHHSA 3BITY II0JI0 BIAMOBITHOCTI MOKA3HUKIB 0O
SIKOCTI eJIeKTpu4HOi eHeprii 3a Hopmamu ['OCT 13109-97.

[IporpamHe 3a0e3redyeHHs] HaJae HaM 3MOTY TIEPENHUCyBaTH JIaHi 3 KapTH \y
nam'ath 11K, po3risgaTtu 3anucani AaHi, NPOBOAUTH aHAJI3 1 KOMIT IOTEPU30BaHy
0oOpoOKYy JaHWX, BUBOAMTH MJis JPYKY 3BIT SKHH B CBOIO UEpry BIJANOBiIA€
MOKA3HUKOBI, KOTPif 3a3HAYEHUN SIK SIKOCTh EJIEKTPUYHOI E€Heprii, 10 B CBOIO
yepry Hopmyetbes 32 'OCT 13109-97.

[Tpunan My TAKITIOYAEMO 10 MEPEXKI 3MIHHOTO CTPYyMY 1 MOKE TMpaIfoBaTH
MPY TAKUX KITIMATUYHUX YMOB:

- Temriepatypa — Biz -5 °C no mmoc 60 °C;
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- TaKoX 3a migBuineHoi Bojorocti He Bume 90 % mpu Temmepatypi
30BHIIIHBOTO cepeaoBuma +25 °C;

- aTMOC(EpHUN THUCK MpHU SAKOMY MpUiajd 3JaTHUM BUKOHYBATH CBOI
(GyYHKITIOHATIBHI MOJKJIMBOCTI HE MOXKYTh OYTH BHIIMMHM BiJI TaKMX IMOKa3aHb SIK
82 klla no 102,7 klla.

Komm’rorepHo-iHTerpoBaHa cHCTEMa aHali3y MEpeXi 3MIHHOTO CTPyMy,
srigno 3 ['OCT 13109-97, npoBoauTh 3aMip B Mepexi €HEepronocTayaHHs
onHodazHuil 3MiHHUN cTpyM 3 Harpyroro 220 B i gactororo 50 I'1 BigmoBigHICTh
AKOCT1 enekTpoeHeprii. Iloka3sHuku, 110 BUMIPIOE TPWIAJa BigoOpaxeHl B
taommi 2.1[14].

Pob6oToro Hamioi cucreMu MOXKHA paxyBaTd SIK TaKy, KOTpa 3aCHOBaHa Ha
OPUHIUII “MeTOy BHOIpOK~ a TaKOXXK 3 BUKOPUCTAHHSAM MPHUHIUITY aHAJIOTro-
U(POBOro NEPETBOPEHHS.

Hampyra 3 wMepexi eleKTpONmoCTauyaHHsS 3arajJilbHOro  MpPU3HAYCHHS
OJIHO3HAYHOTO 3MIHHOT'O CTPYMY 4Y€pe3 BUMIPIOBAIBHUMN MOIIIBHUK 1 MIACHIIOBAY
HaJIXOIUTh 0 KoHTpojepa. KoHTtposnep Bukonye onudpyBanHs iHdOpMaliitHOTo
CUTHAIly, MOro HaKOMWYEHHS pa3oM 3 KapToro mnam’sTi (SD) 1 30epiranss
OMEpPATUBHOI 1 JOBrOCTPOKOBOI 1H(GOpPMALIIl PO MapaMeTpu E€IEKTPUYHOI Mepexi
MOCTa4YaHHs.

JlaHH1 3aMuCyIOThCA HA OKpeMHil (ailyl 3 PO3MIMPEHHAM «.Wavy, CTBOPEHHS
(aiinniB BiIOyBa€ThCs KOXKH1 24 TOAUHHU.

CTpyKkTypHa cxema peectpaTopa IpejcTaBiieHa Ha puc. 2.1 1 ckiamaerses 3
TaKuX OCHOBHUX BY3IiB [4, 5]:

— KOHTPOJIEp — B CBOIO UePTy JJIsl IEPETBOPCHHS aHAJIOTOBUX CHTHAIB
B KBAHTOBHM KOJ 1 IPY I[bOMY BiH 3JIaTHUMN JI0 OMpPAIIOBAHHS JJAHWUX Ta 3aIMCy Ha
KapTy mam’sITi micJisi BChOTO;

— naHelb KEPYBaHHS — ICHYE 3a JJIs BUKOPUCTAHHS PEXUMaMIB, KOTP1
HasIBHI B pOOOTI pEECTPATOPA;

- OJIOK >KMBJICHHS — TPU3HAYEHUW 11 BUKOHAHHA CHCTEMOIO

aBTOHOMHOiI poOOTH IIiJl YaC BUMKHEHHS HOTO BiJl MEpPEKi 3MIHHOTO CTPyMy, Ta Y
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BUITAJIKaX, KOTP1 MPU3BEIH O 3HUKHEHHsS a00 BUXOIYy 3a TPaHU4YHI JJIsi poOOTH
IPUCTPOIO MEXK1 HAPYTH MEPEXi, KOTpa mpu3HaueHa s Hanpyru 'y 220 B;

- IHIUKATOp — TMpPU3HAYEHUM I BIIOOpa)KeHHS JaTH, dYacy Ta
pexkuMiB podoTH peectpaTopal4, 5];

- KapTOI0 MaM sTI Ha3WBaIOTh €HEProHe3aJeKHYy MaM'sTh ,III0 B CBOIO
yepry HaJeXWUTh A0 cTaHaapty SD, xoTpa BUKOHaHa mJisg OUIBIIOT 3pY4YHOCTI
BUKOPHUCTAHHS, SIK KapTKa, BOHA 0e31mocepeIHbO MPU3HAUCHA JIUIS JaHUX, KOTPl MU
BUMIPSUTH Ta TIOJAIBIIOTO 1X 3YMTYBAaHHS 3 METOIO Teperisiay abo x anaiizy[4, 5];

— USB po3’iM —iioro BHKOPUCTOBYIOTH 3a ISl IAKIIOUCHHS 10
MEePCOHANILHOT OOYUCITIOBAIBHOI MAIllMHKU, YOMY JOIloMarae HasiBHUM iHTepderic
USB [11].

[1K BUKOPUCTOBY€ETHCS B HAIIII CUCTEMI 3a JIJIS:

- BHeceHHs1 HamaroKeHsb 110 10 pealbHOTo Yacy;

- Takox B IIO mnpoxomute mnepBuHHa O0O0poOKa, aHami3 Ta B
NoAaNbIIOMY U BiIOOpaXEHHS 3apEECTPOBAHUX HAIIOIO CUCTEMOIO JaHUX;

- OI[IHKOI0O BCIX BHUMIPSIHMX HaMd TIOKa3HUKIB Ha  MpeaMeT
BIAMOBIAHOCTI  sikocTi enekTpoeneprii Bumoram ['OCT 13109—-97 a Ttakox

MOJIAJIBIIIOTO a IPYKY MPOTOKOJY, 3a HeoOXximaHocTi [11].

[MTamens Isgumatop EA{TA maM AT1
KEepyVEAHHE gDy
USE pos'in Brox
KoHTpomep S
Mepema
K 220B. 50T

Puc. 2.1. CtpykTypHa cxema CUCTEMU

J171st HaC € OCHOBHUM MUTAHHSIM BUOIp aHAIOTO-1IM(POBOTO MEPETBOPIOBAYA,
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mo Oylne BHUKOPUCTOBYBATHCA B HalIlll 1HTENEKTyalbHIN cuctemi anamizy. llpu
BUPIIIEHH] TIOCTABJICHOI Tepes co0oro 3amadi Oyiao 3po0JeHO BHCHOBOK, IO
HalOuIbI miaxosamumM Oyae Toi AL, korpuii 3a0e3neunTh OUIBITY PO3AUIBHY
3MATHICTh Ta YacTOTy, a TaKOXX HEOOXiHO OyTH BIEBHEHUM, L0 BiH MaTHMeE

MEHIIy BapTiCTh Ta HAHMEHIITY 3 MOKJIMBHX 3a JIAHUX YMOB eHeprosutpaty[4, 5].
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[Toka3HUKH SIKOCTI €JIeKTPOEHEPril

Taomug 2.1

MOXHOKY BUMiPIOBaHHS
Miamazon InTepBai
[Toxasnuku Io3nau. ) Bi
BHMIPIOBAHD | z s 000 o IIHOCHA, | yeepenenns
%
BigxuieHHs Hanpyru
BCTAHOBJIEHE oU,, % + 10 +0,5 60 c
Big -5
BiXuaeHHs 4acToTu Af, T'x + 0,02 20 ¢
1o +5
Bix 10 no
I'nu6una nposary Hanpyru | 0 U, % +1
30
Bix 0,01
Yac nposajry Hanpyru Atp, +0,01
1o 60
KoedirmienT TuMyacoBoi Bin 1,1 no
. Kiepu + 0,022
HepeHanpyry, BiH. O11. 1,3
TpuBanicTh TUMYacOBOI
Atwpur© | 0,01-60 | +0,01
nepeHanpyru
Koeoinient cnorBope . +10%
(itieHT croTROperHs Bin O o | £0,1 mpu
CHHYCOIIaIbHOCTI Ky, % npu Ky 3¢
30 Ky <1%
HAIPYTH >1%
KoedirieHT n-oi
rapMOHIYHOT CKJIaI0BOT y Biz 0,05 |+ 0,05 mpu :
HaTpyru KU(n), 0 KU(n) C
i no 30 KU(n) <1%
(n - mae 3HaueHHs Bijg 2 >1%
10 10)
AbnK
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2.2. AmHaJji3 pe3yabTaTiB BUSHAYEHHS SIKOCTI eJ1eKTPUYHOI eHepril

3 ychOro BHINE MEPEPAXOBAHOTO MOYKHA 3pOOUTH BHUCHOBOK, IO OKPIM
BHUMIPIOBaHHS MOKa3aHb MEPEKi BOKJIMBHUM JIJISI HAC € TAKOXK aHAII3 BUMIPSHHX 3
MEpEeKi EHEPromnocTayaHHs 1 TAKOK BAXKIUBUM € 3aIUC X JaHUX, aJKe MOTPIOHO
MIPOBOJUTH PO3PAXYHOK THX IMapaMeTpiB, KOTpPi BijoOpakeH1 B Tadui 2.1,

Takoxx iCHye Takuil mapameTp, SK YaCTKOBHM KOEQIIEHT SKOCTI, IO
B)KMBAETHCS 32 JIJISL OI[IHKM SKICTh 32 OJHUM 3 TapaMeTpi Y 3aJIeKHOCTI BiJl TOTO
SAKUX 3MIH BIH HaOyB y Yaci 1 TakOXX BIIXWJIEHHS HOTO y 4Yaci 3 ypaxXyBaHHSIM

MUTTEBUX KOE(DIIIEHTIB JJISI KOKHOTO MOMEHTY 4Yacy y BIJIMOBIAHOCTI 10 GopMyiu

(2.1):

T T T : T
K, = (=2) K+ (22) K, ot (=1)-Kiot (22)-K,  (2.1)
“ T T T T !
3ae 3ae 3ae 3ae
ne K., — 1€ 4acTKOBUN KOE(ILIEHT SKOCTi; 1j — Ledac nepedyBaHHSI CUTHATY
SKOCTI Ha I-Til TUISHIN CUTHATY SKOCTI; Kij — 1I¢ MUTTEBUH KOCPIIIEHT SIKOCTI

IS 1-TOT MUIAHKH, T,,, — II€ 3araJIbHAN Yac peecTpartii sIKoCcTi, N — I1e KUIbKICTh

JUISTHOK TIPH Jliania30Hi CUTHATY SIKOCTI K.

T, =T,

(2.2)

j 1

Jie ] — HOMeEp YacoBOi JUISHKM Ha sIKii Ha I-Til IUISHIN Jiana3oHy mnepeOyBae
CUTHAJ SKOCTI; K — KUIBKICTh YaCOBHUX IUISHOK Ha I-Til JIJISHIII.
SIKicTh MOCTYrM 3a CYKYIHICTIO MapaMeTpiB BU3HAYAETHCS 3a JOMOMOIOIO

y3arajibHeHoro koediieHnTa 3a gpopmymnoro (2.3):

K, =K_;-K K, K

ya2 " usii usan !

(2.3)

ual

\4

ne Ky — y3araibHeHuH Koe(ilieHT AKOCTi; K, — YaCTKOBUH I-THH KOCQIIlieHT
SIKOCTI.
TakuM 9YUHOM, SKICTh MOCIYTH MOKJIMBO OI[IHUTU CKAJISIPHOIO BETUYHHOIO Y

BUTJISIJII OAHOTO YMCIA. B 3a1eXHOCTI BiJl SKOCTI  MOCIYTH Koe]ilieHTH
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3MIHIOIOThCS B miama3zoHi Bigx 1 mo 0. Skmo melt  mapaMmerp BiAmoBimae
(bakTUIYHOMY 3HAYEHHIO, 00 K Ma€ MEBHI BIAXUJICHHS BiJ HHOTO HA MPHUITYCTHUME
3a TpaBUJIaMU JIOKYMEHTY 3HAUY€HHS, TO KOS(IIIEHT SKOCTI JOPIBHIOE OJMHHUIILL.
00’€KTUBHI MOMEHTH BpaxOBYIOTbCSI BHOOpOM KpalOBHX 3HaueHb Ta (GOpMHU
dbyukmii  BignmoBigHocTi. [lmara 3a mocayry mipu  GaraTOKpUTEpiaJbHOMY
BU3HAUCHHI SKOCTI TIOCTa4aHHs KOMYHAJIbHOI IIOCIYTH, PO3PAaXOBYETHCS 3a

dbopmyroro (2.4):
I1=TK K, (2.4)

ne Il — mnnara 3a nocnyry; I’ — Ttapud Ha nocnyry; K — KUIBKICTh CIIOXKHTOI
nociyru; Ky — y3araJbHeHH KOePII€HT SKOCTI.

Ha ocHOBI 1bOro migxomy po3po0JieHO TMpujaj BHU3HAYEHHS SIKOCTI
CJICKTPOEHEPTIl 3a JBOMA MapamMeTpaMu: BIIXWICHHS BlJ] HOMIHAJIbHUX 3HAYCHBb
yCTaJICHUX 3HAUY€Hb HANpPYTHU 1 yacToTH. B mpumnazi peanizoBani HOBUM mMeTo [7]
Ta CTPYKTypa Ui BU3HAYEHHS SKOCTI HAJaHHS EJIEKTPOEHEpPTrii 3 KOHTPOJIEM
CHOKMBAaHHS. 3a YAaCTKOBUM KOE(ILIEHTOM SKOCTI MOXJIMBO BU3HAUUTH, YU
3aoBoJIbHsIE enekTpoeHepris Bumoram ['OCT 13109-97 3a BkazanuMu JBOMA

napametpamu[12].

2.3. CrarnyHa moxuoka

Ananoro-1iudpoBi epeTBOPIOBaYl BUKOPUCTOBYIOTH 3a JIJIi BUMIPIOBAHHS
HEOOX1IHMX HU3bKOYACTOTHUX BHUJIB CUTHANy, a00 X TaKUX CHUTHAIIB SIK BiJ
JATYMKA, 1110 TPU3HAYECH] 32 CBOEIO HAMPSAMIICHICTIO Y BUMIpax Ha BUMIP THUCKY a0o
TEeMIIepaTypy, BUKOHYETHCSA TaKe MPABUJIO MPABHWIIO, IPHU SKOMY HANpyra 3aBXKId
Oyay MPOMOPILIHHOI BIAHOCHO MOCTIHHOT ¢iznuno BenmmuuHK[13]. ToOTO cama B
TaKMX BUMIpax Jii HAC € BAXKIMBUM BPaxOBYBATH CTaTHUYHY IOXHOKY, IIIO
NPU3BOIUTH J10 HEOoOXimHOCTI i1 oOpaxyBanHs. [Ipu kymiBmi ALIl 3 Hum
HaJaeTbesl, mo HagaeTbest 3 AL Tunm moxuOKku BU3HAYAKOTH Taki mapaMeTpH, I

I’ SITh XapaKTEPUCTUK MOBHICTIO OMHUCYIOTh CTaTH4YHY ToxuOky ALIIT:

aJllaTUBHA MOXMOKa;
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2.4,

MYJbTUIUTIKATUBHA OXMOKa;

audepeHIiiia moxmuoka;

1HTEerpasibHa HEMIHIMHICTb.

IneanbHa mepegaTOYHA XAPAKTEPHCTHKA AHAJIOTO-HH(POBOro

nepeTBOpIOBaya

[Tepenatouna xapakrtepuctuka ALl — sBisie co0010 3alMeKHICTh KOy HA

Buxoai AIIIl Bim Hampyru Ha HWOro BXOJi, IO B CBOIO YEpPry BiIOOpaKEHO Ha

rpadiky [10]. Takuii rpadik € miHiiHO0 (yHKLIE 3 1BOMa B ctyneHl N, ne N —

pospsaaHicts ALIIl. Koxken Biapizok maHoi (yHKINI BIANOBiAa€  OJHUMY 31

3HAYCHb BUXIHOTO KOy HAIIIOr0 aHAJIOTO-1IU(POBOro CUTHATY (pHC. 2.2).

A

111
110+
101
100+

011+

BeixonHol umdposoi kog

010+

001

/|

a

000

i E E } I i —
1/8 2/8 3/8 4/8 5/8 &/8 7/8

BxoaHoe HanpsxeHue,
npuseaeHHOE K NOJIHOM Wwkane

Puc. 2.2. IneanpHa nepenarouna xapakrepuctuka 3-pospsaanoro AL

Ha pucynky 2.2 mu MoxeM0 oO0auuTH Ta TOCTIUTH 1/1eaJIbHY TIepeIaTOuHY

xXapakTepucTuky aiisa 3-pospsiaHoro ALLLL, a Takox moGayuTH MPUCYTHI HA HHOMY

KOHTPOJIbBHUMH TOYKAMH, II0 3HAXOOATHCSA Yy MCKaAX IS IICPCXOAY HCO6XiI[HOFO

KOnay. A,Z[)Ke Y TaKOMY BHUIIAAKY KO ITIOBUHCH HpHﬁMaTH 3HA4YEHHS ITIOBHOI1 HIKaJIun,

a TOOTO MpH 3HAYCHHSIX BXITHUX cUTHAIIB Bij 0 10 1/8 MOBHOT MIKaM, a 1me MOXy
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IPU3BOJIUTH @ TAKOXK € MAaKCUMAJIbHUM 3HAUYEHHSM I[OTO KOJY CTOCOBHO JAaHOTO
s posrisiny ALIL ToOTo HeoOXiaHO MPUHHATH, TaKe 3HaYCHHS MpH 7/8 MOBHOI
IIKaJM, SIKOTO KOJ| JOCSITHE 3HAYEHHS Y CBOEMY MaKCHMyMi , a HE NIPU 3HAYCHHI
8/8. 3 1bOro MoOKHa BHHECTH BHCHOBOK, IO [0 MEPEXiTHOTO MaKCHMAaJIbHOTO
3HAYCHHS MapaMeTpy Ha BUXOJi BiIOYBA€ThCS HE MPU MEpeHanpy3i HOBHOT IIKAJH.
Biporigno peamizyBaTuCs MOCTIKYBaHIM NepeAaTOYHIN XapaKTEPUCTHUIN Y KOJi
3MIHHOTO CTpyMy 31 3MmimeHHsM 2/4 LSB, me crae MOXJIHMBHM 3a PaxyHOK
3MIIICHHS TepelaTOYHOl XapaKTEPUCTHKH BIIBO, IIO0 B CBOIO Yepry 3Millye
noxuOKy KBaHTyBaHHs 3 nmiana3zoHy -1.0...0.0 LSB B miamazon -2/4...+2/4 LSB
(puc. 2.3) [9].

MNepepatounan GyHkums
1117 cmewaerca sneso Ha 1/2 LSB 7‘_
NS YMEHBLUEHUA NOTPELIHOCTH
< 110 ksautosamHua Ha 1/2 LSB
b4
Ehy
2 101
0
& Haubonbwee
s 100+ 3HAYEHME KOAQ
s NPM 3HAYEHUH
I 0114 BXOAHOrO HANPXeHUs,
o
9 meHbwem Ha 1 1/2 LSB,
B yem BXOAHOE HanpaxeHue
S 010+ e
NONHOM WKANSI
001+ [paHMUQa NEPBOro 3HAYEHMS
<€—— «opanpu 1/2LSB
000 —"t—F—+—+—1—1>

1/8 2/8 3/8 4/8 5/8 6/8 7/8

BxopHoe HanpaxeHue,
NPUBEAEHHOE K NOMHOM WwKane

Puc. 2.3. Ineansna nepenarouna xapakrepuctuka AT

besniu meraneit Ta Be31iB MOKHA BUKOPUCTOBYBaTH 1ijisi cTBOpeHHst ALIIT Ta
BIJIMOBITHO MMiI00pYy HEOOXIAHHUX JJIT HAC XapaKTepUCTUK 1O pizHUM Bumgam ALIIT
Ta nNpu BUKOHaHHI icHyrouux AIIIl, koTpi B CBOI0 dYepry He MaroTh 1J€albHOI

NepPeIaToOYHOl XapaKTEPUCTHKU. AJKE BIIXWICHHS, KOTPl MOXKYTh OyTH MPUCTYH1
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BiJl 17€anbHOi TepelIaTOvYHOl XapaKTEPUCTUKU BIAPI3HAIOTH Ta BiJIMOBIAHO
BM3HAUYAIOTh 3@ KUIBKICHUM TIOKa3HUKOM cTatuyHy mnoxubky AIIIl 1 BoHu
B1I0OpakaroThCs y , IPU HASIBHOCTI TaKoi, TEXHIYHIN JOKYMEHTAIll1, 1[0 HAJA€ThCs

pazom 3 ALIIT [10].

2.5. MyabTuIJIiKATUBHA MOXUOKA

Taky noxmOKy, MOXHAa BBA)XaTU SK PpI3HULIO, MDK pealbHUMH Ta
17IeaTbHUMHU  TIEPEATOYHUMH  XapaKTEePUCTUKAMH Yy TOYKax Max BHUXIAHOTO
3HAYCHHS 32 TAKUX YMOB, KOJIU aJUTHBHA MOXHOKA YUCENBHO JOPIBHIOE a00 MOKeE
BBAXKATHCSI PIBHOIO HYJIO, TOOTO BIJCYTHE 3MilIeHHS. Taky 3aJIeKHICTb MOKHA

300pa3uTH, K TaKy, KOTpa 3MIHIOE HAXWJ EPEJATOUYHOT (QYHKIIII.

2.6. BigHomeHHS «CHTHAJ / IIyM»

SNR abo >x BIZHOILICHHS CHUTHANY A0 IIyMYy MOKHA BBa)KaTH BiTHOIICHHS
3HAYEHHS CEPEIHbOKBAJPATUYHOI BEJIUYMHU BXIJHOTO BHUMIPIOBAHOIO
CUTHAJIYy J0 CE€PEeIHbOKBAPATUYHOIO 3HAYCHHS BEJIMYUHU LIyMY, 1110 MOKHA
BiJ0Opa3uTH B aenuodenax, 3a popmyioro (2.5):
rms)

V.
SNR(dB) = 20log Viigrar (TMS)

(ms) (2.5)

noise

TakoX 3HAUYEHHSAM MO3BOJIAETHCA HAM 3HANTU SIKy CaM€ YacTUHY 3aimae
IIyM B CUTHAJIH, IO MU BUMIPIOEMO IO BIIHOIIEHHIO JI0 CUTHAITY.

B mym, xoTpuii mMu BumMmiproemo mpu po3paxyHky SNR He Bxomuthb
rapMOHIYHE BUKPUBIICHHS ajle BIH BKJIIOYAa€ B ceOe IIyM KBaHTyBaHHA. Takum
YUHOM aHAJIOro-IU(pOBI MEpEeTBOPIOBAUi, KOTP1 B CBOIO YEPTy MalOTh B HATHOCTI 1
B CBOIX TEXHIYHMX JIOKYMEHTAIlIIX IapaMeTpu IO A0 TEBHOI PO3JILIBLHOI
BJIACHICTb, aPKe€ UIyM KBAaHTYBaHHS OOMEXYe MOXJIMBICTh IE€pETBOpIOBaya
TEOPETUYHO TOKPAIIUTH TaKe MOHATTSA SKCCHTHAI / IIym», 1[0 MH BHU3HAYAEMO

BHU3HA4Ya€eThCs 3a popmyio (2.6):
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SNR(dB):6.02N +1.76 (2.6)
ne N — posaineHa 3natHicTs ALILL

2.7. 3arajbHi rapMOHiI4YHIi CIIOTBOPEHHS

HemniniitHicTio 11t pe3yJbTaTiB BHUMIPIOBaHHS TMEpPETBOPIOBava, KOTPId
Opalioe 3 JaHUMHM MPU3BOJIUTH 1O TOTO, 110 KOJM IPU BHUMIPI BUHHUKAIOTH
CTIOTBOPEHHSA, TaKl CIIOTBOPEHHS MOXYTh CIIOCTEPIraTHUCS SIK TEBHI CKAaYyKd B
CIEKTPax YacTOT Ha BCIX HEMAapHUX Ta MapHUX IpadikaXx BUMIPIOBAHOTO HaMHU
curHaiy. JlaHi CIOTBOPEHHSI M1 MOKEMO BU3HAYWTH, K TakKi, 1110 MOXHA Ha3BaTu
3araJibHUMU rapmMoHiyHuMU  criotBopeHHsiMu  (THD), koTtpi  HeoOXimHO

MipaxoByBaTH 3a (POpPMyYIIOI0, KOTP1 HABEJEHA HUXKYE:

\/\/22 +V2 +..+V 2
TND =20log v (2.7)
1

2.8. BHCHOBOK 10 po3aiay 2

B nmanomy po3mini MHOIO Oyno pO3TIISIHYTO Ta 3pO0JIEHO OCHOBHI
KOHCTPYKIIMHI BUCHOBKM LIO0 A0 pobotu Ta mnpuHuuny aii «Komm orepHo-
IHTErPOBAHOT CUCTEMH aHaJi3y MEpexi 3MIHHOTO CTpyMy». Takuil po3BUHEHUN Ta
MPOTPECUBHUMN TIPHUIIAJ MOXKE 3aMIHUTH BEJIMKY KUIbKICTH MPUIIAIIB, KOTPI 3/1aTHI
BUKOHYBATH il 110 JO KOHTPOJIIO SIKOCTI MEPEXI 3MIHHOTO CTPYMY HE JIMILIE Ha
YKpAalHCBKOMY, a ¥ 3aKOpAOHHOMY pHHKax. llel mnpunaxg He Mae CKIIAAHUX
KOHCTPYKIIIHHUX OCOOJMBOCTEH, IO MOTJIM O TPHU3BECTH N0 HEOOXITHOCTI
BUKOPUCTAHHA MOro BHCOKOKBAMI(PIKOBAHOIO  CHIBPOOITHHMKA Uil HOro
oOcnyroByBanHs . Jlanuit QakTop 3abesneuye BIACYTHICTH HEOOXITHOCTI
BukopuctanHa BK-mpaifiBHuka 3a npu poOOTI 3 HpUIIAOM 1 3BUIBHSIE HOTO st
poOOTM Ha IHIMX HANpSIMKax MIJNPUEMCTBA, TOOTO BIH HE MOBHUHEH
KOPHUCTYBaTHCSl MIMPOKOI0 HOMEHKIATypOI NpPWIAAIB TaKUX SIK: BOJIBTMETD,

4acTOTOMIp Ta I1HII, SKUMH HE BMIE€ KOPHUCTYBAaTHCS JIIOJIMHA 3 BY3bKOIO
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kBanmiikaiiero, ake Ham Mpuian 3aMmidsge ix yci. Tobro mpuiagom
“KoMIT’t0oTepHO-IHTETpOBaHA CHCTEMa aHalli3y SKOCTI EJIEKTPOCHEPrii” MOXKe
KOPUCTYBaTHCS JIIoAMHA 3 Oyab-aKkor0 Kpamidikaiiero. Tak camo, K 1 1HIII
PO3BUHEHI MPUJIAIH, IO CTBOPEHI 3a I BUMIPIOBAHHS MMOKa3aHb MEPEXKi, BIH Ma€
aHaIoro-nM(pOBUIl IEPETBOPIOBAY 3a JJIs1 BUKOHAHHS CBOIX QyHKIH /st qanoro
npuiiaay MHOIO B3ATO i BUKopucTaHHS AL, KoTpuif HA3UBAETH MOCIIJOBHOTO

HAOJIMKEHHS.
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PO3POBKA CTAPTAII-ITPOEKTY «KOMIT'TOTEPHO-IHTEI'POBAHA
CUCTEMA AHAJII3Y MEPEXI 3MIHHOI'O CTPYMYVY»

2.9. Omnmuc ixei npoekTy

B momepennix poszmizax 0yyio oOTpyHTOBAHO BaKIWBICTh KOHTPOJIO SKOCTI
enektpuunoi eneprii 3a 'OCT 13109-97 «HopMmu siIKOCT1 eleKTpUYHOI €Heprii B
CHUCTEMax eJCKTPOINOCTayaHHS 3arajbHOr0 TPU3HAYEHHS», IO 3YMOBIIOE
HEOOX1/IHICTh PO3pOOKH cTapTamn MpoekTy: «Komm’ioTepHo-iHTerpoBaHa cucTeMa

aHaJ13y MEpPeKi 3MIHHOTO CTPYMY»

VY tabnuii 3.1 300pakeHo 3MICT 1/1€1 Ta MOKJIUBI 0a30B1 MOTEHIIIHI PUHKH,

B MEXax SIKUX MOTPIOHO MIYKATH IPYNU MOTSHIIITHUX KITIEHTIB.

Tabnuug 3.1. Onuc 1€l cTapTarn NpoeKTy

3micT igel

Hamnpsimku 3actocyBaHHs

Buroam mia kopuctyBaya

[Iponiony€eThCst HOBHI
npuiiaj sl IPOBEACHHS
aHaJi3y SAKOCTI
eJIEKTPUYHOI eHeprii, 1110
MIO/IA€THCS B MEPEKY

3MIHHOTO CTPyMY

Ha mignpuemctsi

[Ipunan pazom 3 po3podIcHUM
METOJ/IOM JIa€ XOPOIIl PE3yJIbTaTH Y

BHU3HAUYCHHI SKOCTI €JIEKTPOCHEPTii..

Buxopucranus B

HayKOBHUX J1ab0OpaTopisix.

HanBaxJIuBUM € KOHTPOJIb 32 TAKUMHU
napaMmeTpami, K “riepeHanpyra’ Ta
“mpoBajiy HaNpyru’” ajke BOHU

IMPU3BOAATH OO0 BTpATH .

IToOyT

ITpunaau, 10 BUKOPUCTOBYIOTHCS B
noOyTi MOXKYTh OYTH MOLIKO/IKEH1
BHACJIIOK IOJa4l He SIKICHOI

€JIEKTPUYHOI eHeprii.

JlepxaBH1 opranu

KOHTPOJTIO

[ToBHa BiZICYTHICTh IPUJIAJIB B OJHOMY
KOPITYCl BITYM3HSHOTO BUPOOHHUIITBA,
K1 MOXYTb IPOBOAMTH aHANI3

HEOOX1THUX IapamMeTpiB.
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[Ipunan, mo npomoHyeTbes AN PO3pOOKH Ma€ JHIIE OAUMH aHAIOr Ha
TepuTopii YKpaiHu 1 MOXKe 3aMIHUTH HIMPOKY HOMEHKJIATYpy MPUIaaiB, TAKUX SIK

BOJIbTMETP, aMIIEPMETP, YACTOTOMIP.

AHami3 TEXHIKO-€KOHOMIYHHMX TIepeBar i1ei TMOpIBHAHO 3 BHPOOAMH
KOHKYPEHTIB:

- BU3HAYAETHCS TMEPENIK TEXHIKO-€KOHOMIYHUX BJIACTUBOCTEH Ta
XapaKTepUCTHK 171€7;

- BHU3HAUYAETHCS TOMEPEIHE KOJIO KOHKYPEHTIB (MPOEKTIB-KOHKYPEHTIB)
ab0 TOBapiB-3aMIHHUKIB YM TOBApiB-aHAJOTIB, IO BXE ICHYIOTh Ha PUHKY, Ta
npoBOoAUMO 301p 1H(OpMAIli MO0 3HAYECHb TEXHIKO-€KOHOMIYHUX IOKA3HUKIB
JUISL 171€1 BJIACHOTO MPOEKTY Ta MPOEKTIB-KOHKYPEHTIB BIAMOBIIHO O BU3HAYEHOTO
BUIIE TIEPEITIKY;

- MPOBOJIMMO TMOPIBHSUIBHUM aHall3 TOKAa3HUKIB: JJIA BJACHOI 171ei
BU3HAYCHO MOKA3HUKH, 0 MalOTh a) ripmi 3HadeHHs (W, crnalki); 0) aHaioriyHi
(N, HeliTpanbHi) 3HAaYSHHS; B) Kpalli 3HadeHHs (S, cuiibHi) (Tabi. 3.2).

Tabmuusg 3.2. Bu3HaueHHs! CUIIbHUX, CTA0KUX Ta HEUTPaIbHUX XapaKTEPUCTHK 1€l

(MOTeHI11H1 ) TOBAPH/KOHIIEIIIi KOHKYPEHTIB
Texniko- Kowmm’rorepHo- KonkypenTt 1 —
€KOHOMIYHI 1HTEerpoBaHa «Peectparop W|N|S
. ; i Konkypent
BJIACTUBOCTI CHUCTEMa aHai3y SIKOCTI
: .. | 2—«Sates»
SIKOCTI1 eJICKTpOeHepTii
€JIEKTPOEHEePTii PE-O1»
1 2 3 4 5167
Yucno
OJIHOYACHO 3 5 5 Lo
MPAIFOI0UNX
KaHAaJIB
Jianmazon
BUMIpY 0-50 0-50 - + |+ |-
yacToTH, I'11
1 2 3 4 5(16|7
Jliana3zoH 0-420 0-220 0-220 + |- |-
ADK
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BUMIPIOBaHO1
Harnpyru ,(BT)

MOXJIUBICTH
aBTOMAaTUYHOI + - - + | - -
00poOKHU JaHUX
MoOO1IBHICTH MoOi1pHUI MoOi1pHUI MoOiapHUM | + | + | +
lina 75% Hesinoma 185% + |- |-

Jlauuii mpuiaZ HEe Ma€ KOHKYPEHTIB y TEMepillHii dYac, akKe MOXKe
3aMuCcyBaTH TOKa3aHHs, aHamizyBath ix 3rigHo ['OCTy Tta o0O0poOnsitu 13
3actocyBaHHAM [I3. Buxoasuum 3 HaBeJEHOro NEpeNiKy CIa0KUX, CHJIbHHX Ta
HEUTpAJIbHUX XApaKTEPUCTHUK 1 BIACTUBOCTEW 171€1 MOTEHIIIITHOTO TOBAapy MOXHA

I[iﬁTH A0 BUCHOBKY IIPO KOHKYpGHTOCHpOMO)KHiCTB 3alIpOIIOHOBAHOTI'O MCTOY.

2.10. TexHosoriuynmii ayauT igei npoexkrty

B mexax naHoro miipo3Airy MPOBOJMMO ayAUT TEXHOJOTIT 3a JOMOMOTO0
KO MOKHA pealli3yBaTH 171€10 CTBOPEHHSI IPOEKTY.

BusHaueHHs! TEXHOJIOTIUHOI 3{1IHCHEHHOCTI 1]1e1 TPOEKTY Tepeadadyae aHai3
CKJIQIOBUX fK1 BKa3aHl B Ta0auI 3.3.

Tabnuug 3.3. TexHonoriyHa 31HCHEHHICTb 1]1€1 IPOEKTY

TexHozortii ii HasBHicTh JocTynHicTh
Ines npoexty o ' .
peam3zanii TEXHOJIOT11 TEXHOJIOT1!
1 2 3 4
JlocimKeHHS
BIJIMBY CTPUOKIB
HaIpyTyu Ha
. AIIL, T1O po3pobiieHa HocTtynHa
SAKICTh
€JIEKTPUYHO]T
eHeprii
1 2 3 4
AHaii3 BIUIUBY
. AIIL I1O po3po0ieHa HoctynHa
YaCTOTH Ha SIKICTh
AbnK
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€JICKTPUYHOT
HaIpyru
[TepeBipka
e(heKTUBHOCTI
' I'OCT 13109-97 Po3pobnenuii JocTynHuit
pe3yNbTaTiB
JIOCIIIIIB
Po3polOka .
MexaH1yHa
npuiIany, Ha _
_ 00poOKa, Texnounoris
OCHOBI HoctymnHa
CIeKTPUYHHM po3po0ieHa
MIPOBEICHUX .
' MOHTaXX €JIEMEHTIB
JOCITIIKEHB

Peanizaiii maHOro MpOEKTy Ma€ BHUCOKY BIPOTIAHICTh, IO 3YMOBJIIEHO
IIPOCTOTOK0 BUKOHAHHS Ta JOCTYIHICTIO yCIX MOTPIOHHUX ejieMeHTIB. OCKUIbKH,
TEXHOJIOT1i, 1[0 BUKOPUCTOBYIOTHCS TIPU PO3POOII MPOAYKTY BITHOCHO JOCTYITHI

Ta BKJIFOYAIOTh NOE€JHAHHA 1CHYIOUMX JOCTYIHUX MpuiaaiB Ta 3aco0iB AL

2.11. AHaji3 puHKOBHMX MOKJIMBOCTEN 3aMyCKY CTaApPTAll MPOEKTY

BusHauuMo pUHKOBI MOJIUBOCTI, SKI MOXHA BHUKOPUCTAaTH TiJ dYac
PUHKOBOTO BIIPOBA/DKCHHS TPOEKTY, Ta PHUHKOBI 3arpo3u, SKi MOXYTh
MEPEIIKOIUTH HOTO peaizarii.

CroyaTky TpoOBEIEMO aHalli3 TOMUTY: HASBHICThH MOMUTY, OOCAT, AMHAMIKA

PO3BUTKY PUHKY (Tabmuus 3.4).
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Tabnuns 3.4. [lonepeanst xapakTepuCcTHKa NOTEHIIHHOTO PUHKY CTapTar-

MIPOCKTY
[Toka3HUKY CTaHy PUHKY
XapakTepucTruka
(HaliMeHyBaHHS)
KibKiCTh TOTOBHUX T'PABIIIB, O] Biacytni

3aranpHUi 00CST MPOAaX, TPH/YM.OJ

He moxnuBo O]_IiHI/ITI/I

JluHamika pUHKY (SIKICHA OLIIHKA)

cTargars

HasiBHiCTH OOMEXEHB AJIsI BXOY

[Tepernonu 31 CTOpPOHU MOHOIIOJICTIB

cdepu eneKTpoeHeprii

CrnernugiuyHi BUMOTH 0 CTaHAapTHU3ALlIL

Ta cepTudikarii

BIJICYTHI

CepenHs HOpMa peHTa0EIBbHOCTI B

raiy3i (abo mo puHky), %

[Ipunan B KOMIUIEKCI HE BUITYCKAETHCS

[IpoanainizyBaBiM AaHi HaBEAEHOI TaOJIUIII MOXHA 3pOOUTH BUCHOBOK IPO

Te, 10 YKpaiHChKMM PUHOK € Haja NpuBaOIMBUM g fgaHoro npuiany. Lo

3YMOBJICHO TIOBHOIO B1JICYTHICTIO IIPHJIaay, 110 MOKE B KOMILIEKCI 3a0e3meuyBaTu

NOoTpeOu PUHKY.

Hanani BuM3HauaeMO NOTEHIIMHI TPynu KIIEHTIB, iX XapaKTEPUCTUKH, Ta

dbopMy€eMO OpiIEHTOBHUY TIEPEITIIK BUMOT JI0 TOBAPY ISl KOKHOI rpymu (Tadi. 3.5).
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Tabmuis 3.5. XapakTepucTuKa NOTEHIIHHUX KIIIEHTIB CTApTaN-TIPOEKTY

. Bucoknii
SKiCTh IPOIYKTY;
. ' IMOKA3HUK
Po3poOka . HasiBHicTh HEOOX1HOT . '
Bbynb-ski _ _ «IIHA/AKICTBY.
HOBHUX _ JIO3BUIBHOI TOKYMEHTAI11 o
. I1IPUEMCTBA, . o I"apanTiiini
e(eKTHUBHIITNX (BIAMOBIAHICTH CTAaHAAPTAM,
moOyT TOIIO. 3000B’A3aHHA.
AL cepTudikaTu BiAMOBITHOCTI .
) TouHICTB
(sIKOCT1), TOIIO);
pUjIay.
o BignoBigHicTh
Po3pobxka Jlikapi, _
BCIM
HOBUX 3ac00iB | J1abopaTtopHi EdexTuBHicTh aHamizy.
_ _ cTaHJapTaM
aHaI3y MIpaIliBHUKH.

[lpunag MOXXHa BUKOPHUCTOBYBATH YCIOJIM, JI€ BHKOPHUCTOBYETHCS
€JIEKTPUYHA €HEeprid, a TOOTO B 21 CTONITTI HOTO MOYXKHA BUKOPHUCTOBYBATH BCIOJIH.

[licns BU3HAYEHHS MOTEHIIMHUX TPyN KIIEHTIB MPOBOAMMO aHaiI3
PUHKOBOT'O CEPEOBUINA: CKIAJAaeMO TaOIUII (PaKTOPIB 110 CIPUSIOTH PUHKOBOMY
BIIPOBA/DKCHHIO ~ MPOEKTy, Ta  (¢akTopiB, MmO HOMY MEpPEHIKOIHKAIOTh
(Tabm. Ne 3.6-3.7) ®akropu B TaONIHIIl IOJJAHO B MOPSIKY 3MEHIIICHHS 3HAUYIIOCTI

Ta6muis 3.6. akTopu 3arpo3

dakTop 3MICT 3arpo3u MoskiiiBa peakilisi KOMIaHii
. 301IbIIIeHHS BnockonaneHHst ToBapy;
Hosgi ¢ipmu _
KOHKYPEHTO3AaTHO1 3MCHIIICHHS IiHU 33 PaXYHOK
KOHKYPEHTH _
MPOIYKIlli HA PUHKY CITPOIIEHHS .

KapaunanbHi 3MiHT Y
Hogi Texnosorii 3acTapuiicTh TOBapy TEXHOJIOT1i BUTOTOBJIEHHI, 1110

MPU3BENYTh 10 MOJIEpHI3AI1

Texniune HasBHicTs He Buxopucranss yHidikoBaHHX

00CITyTOBYBaHHS yH1(DIKOBaHUX €JIEMECHTIB €JICMEHTIB

Bci naBeneHi Buie (hakTopu HE MalOTh BUCOKOTO BIUIMBY Ha KJIE€HTCHKHM

MOTEHITIaT PUIamy.
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[Tpunan Mae BUCOKHI MOTEHITIAN 1 MOXE 3aI[iIKaBUTH ITUPOKE KOJIO KITIEHTIB

(Tabmuis 3.7).

Ta6mui 3.7. @akTopu MOKIUBOCTEH

dakTop

3MICT MOXJIMBOCTI

MoskiiiBa peakirisi KoMmaHii

Bucoxkuit monut Ha

MIPOTYKITIFO

JloniIbHO 301IBIINTH
BUPOOHHUIITBO TOBapy Ta

TOBapooOIr

301UTbIIIEHHS OJIMHUIIH TOBAPY,
BIIPOBAPKCHHS MOAU(IKAIIIi

TOBapy.

[ToTtpeba B mocTymHii

METO/IHUIII

AKTyasibHa po3poOKa 3

HU3BKOIO COOIBAPTICTIO

3arydeHHS 1HO3EMHUX

IHBECTHIII.

3pocTaHHs PiBHS

JIOXO/I1B HACEJIIEHH

301IbLIEHHS KIJIBKOCTI
IIPOJIaKIB, TT1IBUILICHHS

IHA

301JIbIIICHHST OJIMHUITH TOBAPY,

MMIBUIIICHHS I[1HU.

BripoBaixeHHst

HOBHUX TEXHOJIOT1H

SkicHe moKpalieHHs

OCHOBHHX MapaMeTpiB

POJYKTY

[TiBUIIICHHS TTOMIUTY Ta I[IHU

[licns mpoBeneHOro aHamizy (akTopiB MOXKIMBOCTEH Ta 3arpo3 MOXKHO

CKa3aTH, II0 PUHOK MPWIAMIB JUIsl BiAOUTIOBaHHS 3yOiB € MEPCIEKTUBHUM Ta

[[IKABUM JIJISI BXOJTy HOBUX KOMITaHiH.

Hagani mnpoBoauMo aHami3 MPOIMO3HMIIII:

KOHKYpEHIIli Ha pUHKY (Tab:. 3.8).

BU3HAYAEMO 3arajbHl PUCH
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Tabmuis 3.8. CtyneHeBuil aHasi3 KOHKYPEHLi Ha pUHKY

OcobnuBocTi
KOHKYPEHTHOTO

cepeoBHIIa

B yomy
MPOSBJISETHCS JaHa

XapaKTCPHUCTHUKA

BB Ha misiIbHICTE
MIAPUEMCTBA (MOXKIIMBI i1
KOMMaHii, mo6 0ytu

KOHKYPEHTOCHPOMOKHOIO)

1. YUncta KOHKYpEHIIis

OxpeMi MoKy 1
pOAaBIl HE MOXKYTh

BIIJIMBATH Ha HlHy

Mae MiHIMaAJIBHHH BIUIAB, aK€E
3axiTHOEBPOIICHCK]I aHATIOTH

MAaroThb 3aHAaATO BUCOKY HlHy

2. HamonanpHa

Mix KOMITaHISIMHA

BincyrtHilt BiuuB, ajpke BICTyHI

KOHKYPEHI15 BCEpENHI KpaiHU. IpUiIaau-aHaIoTu
3 KonkypeHTHa
. 60poThOa MixK BiacyTHiii BIMB, ajpKe BICTYHI
BuyTpimHboraitysena _
. HiAIPUEMCTBAMU B pUIaIu-aHATIOT |
KOHKYPEHI1S

MeKax OJHIET Tary3i.

4. ToBapHO-BU0BA

KoHnkypeHntis mMix

TOBapaMu OAHOIO

CtBOopenHs1 MoaudiKaIliil 3

KOHKYPEHIIis MOKpaIeHUM (YHKITIOHATIOM.
BULY.
. BnockonaneHus 3MiHU Y BUPOOHUIITBI;
5. Heninosa . _ .
_ SAKOCT1 MPOAYKIIi Ta | AOJATKOBI BUTPATH, I1JBULLIECHHS
KOHKYPEHI15 . _ o
YMOB 11 IPOJAXY. P1BHSI IOBIPH KJIIEHTIB.
KoHKkypeHTH1
6. Mapouna KOMITaHIi BiacyTHiii BIUMB, aJpKe BICTYHI
KOHKYpEHI1s IPOIOHYIOTh npuiaan-aHaaoru

no110HUN MPOIYKT.

3a pe3yapTaTaMu

a”Hanmizy Tabmumi 3.8 MOXHa 3pOOMTH BHCHOBOK, IO

3aMpONOHOBAaHA KOHCTPYKIIiSI IEMOHCTPYE BUCOKY KOHKYPEHTOCTIPOMOKHICTb.

[licns ananizy KOHKYpEHIIi MpOBEAEeMO OLIbII JeTadbHUN aHali3 yMOB

KOHKYpEHIIIi B ramysi.

Tabnuusg 3.9. Ananiz koHKypeHuii B raiy3si 3a M. [loprepom
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[psimi

ITorenmiiini . ToBapu-
KOHKYPEHTH [Tocrauansuuku | Kiientu .
_ KOHKYPEHTH 3aMIHHUKH
B rajrysi
Po3mip
> :
2 . o 3aKyII1BE/Ib o
= VYkpaicHCbKUI | 3MIHHI BUTpaTH 3MiHHI
s
< .
= BUPOOHHK MOCTa4YAJIbHUKI] o BUTpATH.
S ITAT . 3MiHHI1 .
o _ IIPUIIAIIB B. JlosunbHICT
5 “Mepunian” ' _ BUTPATH.
O MetposioriyHor | KoHueHrpamis . b
. . PiBenn .
O aHaJI3y IIOCTa4YJIbHUKI] CIIO’KMBaYl
YYTIUBOCT
B ' . B
1 710 3M1H
II1H.
€ MOXKIJIMBOCTI Ob6MmexeHb
BXOJly B PUHOK. . TULSL
o Kimentn
€ nmorenmiinil | IlocTauaarHUKN poboTu Ha
X Husbka JTUKTYIOTh
e _ KOHKYPEHTH. JUKTYIOTh PUHKY
S | IHTEHCHBHICT YMOBH
> CTpok BUXOAY | yMOBH poOOTHU qyepes
5 b poboTu Ha
Ha PUHOK PUHKY. TOBapu
. PUHKY :
OpPIEHTOBHO 2 3aMIHHUKH
MICSIIIB HEMAE

3 oSy Ha KOHKYPEHTHY CHUTYyallito (BpaxOBYIOUM HM3bKY 1HTEHCHUBHICTb

KOHKYPEHIIii) MOXXHa 3pOOMTH BHCHOBOK IIOJO0 MOXJIMBOCTI pOOOTH Ha PHUHKY.

Jlanuii anapat moBMHEH OyTH MPOCTUM B €KCILUTyaTallii, 3py4YHUM Y BUKOPUCTaHHI

Ta 3a0€31euyBaTh KOMIIEKCHUHN TIX1]T.

[Ticns Bcix aHami3iB BU3HAYAETHCA Ta OOTPYHTOBYETECS TEpeiik (DakTopis

KOHKYPEHTOCHPOMOKHOCTI.

Ha ocHOBi aHamizy KOHKypeHIli, mpoBeAeHoro B Tabm. 3.9, a Takox 13

ypaxyBaHHSIM XapaKTePUCTHK i7ei mpoekty (Tabs. 3.2), BUMOT CIOXHBadiB 0

tToBapy (Ta0ma. 3.5) Ta (akTopiB MapKkeTHHIOBOro cepemoBuina (tadi. Ne 3.6-3.7)
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BHU3HAYAEMO Ta OOIPYHTOBYEMO Tepeiik (PakTOpiB KOHKYPEHTOCHPOMOMKHOCTI.
Amnani3 opopmienuit 3a Tabm. 3.10.

Tabnuusg 3.10. O6rpyHTyBaHHs (haKTOPIB KOHKYPEHTOCTPOMOXKHOCTI

OOrpyHTyBaHHS (HaBEEHHS YUNHHUKIB, 0
dakTop '
. pOOIATH PaKTOp AT MOPIBHAHHSA KOHKYPEHTHUX
KOHKYPEHTOCTIPOMOKHOCTI _
MIPOEKTIB 3HAYYIIIUM )

[{ina Ha ToBap SABISETHCS OJHUM 13 3aC001B
_ BEJICHHS KOHKYPEHTHOI 00pOThOM, OCKIIBKH JIaHa
[lina

po3poOKa € HabaraTo JCMICBIIOK HIXK 3aKOPI0HHI

aHaJIOT'H.

. . Jla€ MOXKIIMBICTb BUKOPHCTOBYBATH 1I€H ITPHTIA]]
JOCTYIHICTh MalieHTaM . . .
HABITh Y BIIJAJIEHUX MICIS KpaiHu.

3py4HHIl Yy BUKOPUCTAaHHI Ta KOMIIAKTHUH 1151

MOO1IBHICTH
TPaHCIIOPTYBaHHSI.

o 3a0e3nedyeTbcsi BAKOPUCTAHHAM 1CHYIOUHMX
ITpocroTa peanizanii o .
METOAIB J1arHOCTUKH Ta JIKyBaHHS.

. BenuunHa 3HaueHHs HaNpallOBaHHS Ha BIAMOBY
TexHiuHE 00CITyrOBYBaHHS
BUIIIE CEPENHBOI IS JAHOTO Kiacy oOJaHaHHs

3rigHo Tabmauui 3.10 MoKHa AIMTH BUCHOBKY, 1110 JaHA KOHCTPYKIIS Ma€ psJl
BOKJIMBUX (PAKTOpPIB, SAKI TApaHTyBAaTUMYTh 1 KOHKYPEHTOCIPOMOXKHICTb.
HaiiBaxxuBiii 3 HUX MOJSATalOTh Y OCOOJMBOCTI KOHCTPYKIIi, sika 3a0e3nedye
Jerke Ta KOM(OpTHE MPOBEAEHHS MpPOLEAypU BIAOUIIOBaHHA 3y0iB, a TaKOX B

JIOCTYITHOCTI anapary B MOPIBHSHHI 13 3aKOPIOHHUMHU aHAJIOTAMHU.

Al ri-8imn.08.000 13
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Tabmun 3.11. IopiBHATBHUI aHATI3 CHIIBHUX Ta cllabkux cTopiH «Kommn toTepHo-

IHTErpoBaHa CUCTEMA aHaJ3Y SIKOCT1 €EKTPOCHEPTii»

PeiTuHT TOBapiB-KOHKYPEHTIB Y
dakTop bamu | mopiBHsHHI 3 Komn'toTepHo-iHTerpoBaHa
KOHKYPEHTOCTIPOMOKHOCTI 1-20 cUCTEeMa aHanisy AKOCTi eNekTpoeHeprii
3| -2 |-1|0 | +1 | +2 | 43
[{ina 15 +
JIOCTYMHICTH MalieHTam 14 +
Bucoka sikicTb 17 +
TexHiuHa MIATPUMKA 16 +
[IpocroTa peanizarii 15 +

diHaJbHUM €TaroM PHUHKOBOI'O aHaﬂiSY MOKJIMBOCTEM BIIPOBA/I?KCHHA

npoekty € ckinaganHs SWOT-anamizy (Marpuii aHamizy cuibHuUx (Strength) ta

cnabkux (Weak) cropin, 3arpo3 (Troubles) ta MmoxiamBocteir (Opportunities)

(Tabm. 3.12) Ha OCHOBI BUJIUIEHUX PUHKOBHUX 3arp03 Ta MOKJIMBOCTEH, Ta CUIIBHUX

Tabmuusg 3.12. SWOT- anani3 crapran-npoeKkTy

CuiibHI CTOPOHU: 32JI0BOJIBHSIE BC1

Cy4acHI noTpeou

CnaOKi CTOpOHH: 3aJICKHICTh B1JT

MOCTaBOK, MOYATKIBE[b HA PUHKY

MOKJIMBOCTI:

HAJOBrO 3aKpIMUTHCh Ha
PUHKY TOBapiB;

KOHKYPEHTOCTIPOMOKHICTH;

3arpo3su:
30UTbLIEHHSI KOHKYPEHI1

Ha PUHKY MEIUYHO] araparypu;

— PO3BUTOK HOBITHIX
- IHBECTYBaHHs  1HO3EMHHUX .
TEXHOJIOT1H;
KOMITaHIM;
- 3HIDKEHHS JIOXO/1B
— Mo pIKaIis ICHYIOUHX . '
MTOTEHIIIMHUX CIIOKUBAYiB;
amapariB Ta CTBOPEHHS HOBHUX;
— MOJITUYHI Ta E€KOHOMIYHI
— 301IBIIICHHS o0csriB
PU3UKH BEJEHHS Oi3HECY;.
IIPOJTAXKIB.
Ha ocnoBi SWOT-ananizy po3po0iisseMO abTE€pHATUBA  PUHKOBOI
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MOBENIHKHN (TEpesliKk 3aXO0iB) JUIs BHMBEIEHHS CTapTal-MpOeKTy Ha PHHOK Ta
OpIEHTOBHUN ONTUMAIBHUNA Yac 1X PUHKOBOI peali3allii 3 Orjisily Ha MOTEHIIHI
MPOCKTU KOHKYPEHTIB, III0 MOXYTh OyTH BHBeJeHI Ha puHOK (auB. Tabm. 3.9,
aHaJli3 MOTeHIIITHUX KOHKYPEHTIB).

Bu3nayeHni anpTepHATHBM aHANI3YIOTBCS 3 TOYKM 30py CTPOKIB Ta
HMOBIPHOCTI OTpUMaHHS pecypciB (Tadum. 3.13).

Tabmuns 3.13. AnbTepHaTHBH PUHKOBOTO BIPOBA/KEHHS CTapTaN-TIPOEKTY

AnbTepHaTUBa (OpIEHTOBHUI . o
_ NMOBipHICTh OTpUMaHHS Ctpoxu
KOMILUIEKC 3aX0/1iB) PUHKOBOT . o
. pecypciB peamzarii
MTOBEIHKH

3ay4yeHHs CIIOKHBAYiB — .
. MIMOBIpHICTb BUCOKA, OCKUIBKH B
peKJIaMyBaTH TOBap i . . .
. _ pasi ycmixy 11e 301U T TOIUT
3aI[lKaBIIOBATH KIHI[EBUX o 1 pik
_ Ha TIPOIYKT CEPEe]l CITOKUBAYIB 1,
CIIO’KMBAYiB 3 METOIO . . .
_ BIJIMOBIHO, CepeJl TOCEPEIHUKIB.
30UTBIIIEHHS TTOTIUTY Ha TOBAp.

Crpareris kommneHncaiii cnadkux | VIMOBIpHICTH BUCOKA, TOMY IO
CTOpIH CTapTamy HasBHUMU MPOJYKT CTaHE OUIbIII 9 mics1iB

PHUHKOBUMH MOKIIMBOCTSIMUA KOHKYPCHTHO CITPOMOXHUM

BcTranoBiieHHsI HU3BKO1 .
o HIMOBIpHICTh BUCOKA, TOMY IO
MOYaTKOBOI I[IHK HA TOBAp 3 .
. POJYKT Mae 6araro mepesar i B
METOIO 3a0X0YEHHSI O1IbIIO1
. . . MMO€IHAHH] 3 HU3bKOIO I[1HOIO BIH | 6 MICSIB
KIJIBKOCTI TTOKYMIIIB Ta
_ MOBUHEH CTBOPUTH BEITUKUI
3aBOIOBAHHS OUIBIIOT YaCTKHU
MOTUT Cepe/] MOKYIIIIIB.
PHUHKY.

bazyrounce Ha Tabmumi 3.13 MokHa 3pOOWTH BHCHOBOK: HaWOUIBII
NIEPCIIEKTUBHA — II€ BCTAHOBJICHHS HHU3BKOI IIHM HAa TOBAp 3 METOI0 3a0XOUYEHHS
OUTBIIOl KIIBKOCTI MOKyNIiB. Hu3bka 1iHA — HAWOPOCTIMIMN CMOCIO JOCSATHYTH
BEJIMKUX MPOJAXiB I HOBOTO MPOAYKTY Ha PUHKY. JlaHa aibTepHaTHBa Mae

HAMKOPOTILI TEPMIHU peai3arllii.
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2.12. Po3po0JieHHsI pUHKOBOI cTpaTerii NpoeKTy

Po3po06ieHHs pUHKOBOI cTpaTerii mepmM KpokoM mepeadayae BU3HAUCHHS
CTpaTerii OXOIJICHHS! pUHKY: OIMHUC MITLOBUX IPYIl MOTEHIIHHUX CIIOKHUBAYIB.

Tabmu 3.14. Bubip miap0BUX TPYI MOTEHLIWNHUX CIIOKHBAYiB

Omnuc podimo | TNotoBHicTh | Opi€eHTOBHMIA '
. ' IntencuBnicth | IIpocrora
ThOBOT TPYNU | CTIOXKUBAYiB | MTOTHT B MEXaxX .
. _ KOHKYPEHIIii B BXOJY Y
MOTCHITITHUX CIPUUHATH | MIUTBOBO1 TPYITH .
o CETMEHTI CETMEHT
KJIIEHTIB POJYKT (cermeHTy)
[Tinnpuemcra,
10 NOTPeOyIOTh HasiBHi
. Tax 60% Bucoka
KOHTPOJIIO SIKOCTI O0OME>KEeHHS
€JIeKTPOeHepril
MinicTepcTBO ,
Hassni
Enepretuku Tak 45% Bucoxa
0OMEKEHHS
Ykpainu
[ToGyToBU
Tak 35% Cepenns Hemae
CTIIOKHBaY

3a pe3ynbTaTaMd aHajidy MONUT € WMOBIPHUM BIJl MPHUBATHHUX
[TigmpuemcTBa, 1110 TOTPEOYIOTh KOHTPOJIIO SIKOCTI €JeKTpoeHeprii, MiHicTepcTBa
Eneprerukn Ykpainu Ta nmpuBaTHOTO criokuBada. [[inst MiHicTepcTBa OCHOBHHUMHU
KpuTepisiMu OyAyTh I1IHa Ta (PYHKIIOHAJIbHICTb. Tonl SK JUIsl MPUBATHOTO
CIIOKMBAa4Ya Ta TMIJNPUEMCTB BAXKIMBUM € MOXIMUBICTh KOHTPOJIO SKOCTI
€JICKTPUYHO1 €HEePrii, 10 MOJAETHCS 10 MEPEXKI.

Jiist poOOTH B 00paHOMYy CETMEHTI PUHKY HE0OXiHO cpopMyBaTu 0a30BY
CTpATETiI0 PO3BUTKY.

Tabnuug 3.15. BusHauennst 60a30Boi cTpaTerii pO3BUTKY

O6pana Crpareris Kirouoni .
| basosa crpareris
aJbTEpHATUBA OXOILICHHS KOHKYPEHTOCIIPOMOKH1
o _ PO3BUTKY ™

PO3BUTKY PUHKY MO3UIIIT BIMOBIIHO 10

AbnK
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IIPOEKTY o0OpaHoi aJlbTepHATUBU
IIpoexr
pUIaLy Yepes
KOHTPOJIIO, BHCTaBKH,
' . 3MEHIIECHHS
3amucy Ta KOH(pepeHuli, [ina, mpocroTa '
_ o BapTOCTI,
aHamizy myOiyH1 BUKOPHUCTAHHS, Ta .
. ' I1JIBUIIICHHS
NOKa3aHb npe3eHTalii Ha | e(QeKTHUBHICTh MpUIaITy . .
' TE€XHOJIOTIYHOCTI
Mepexi €HEPreTUYHUX
3MIHHOT'O dbopymax
CTpyMy

Bce 11e 3yMOBIIO€ akTyallbHY Ha JaHWM MOMEHT CTPATETii0 PO3BUTKY IS

npoekTy. Ta XapakTepusyro NpuiIaj, SK CIPOMOKHHUI 10 TIPOTPeECy.

HactynHuM kpokom € BUOIp cTpaTerii KOHKYpEHTHOI MOBEIIHKH (Tadi.

3.16).
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Tabmu 3.16. Buznadennst 6a30B01 cTpaTerii KOHKYPEHTHOT MOBEIHKU

Yu Oyzne kommaHis
Yu Oyne kommaHis
IITyKaTH HOBUX ' _ .
Ywu € mpoeKT _ KOIIIFOBATH OCHOBHI Crpareris
' CIIOKUBaY1B, a00
«TIEPIIOTIPOXIALIEM XapaKTePUCTUKU KOHKYPEHTHO1
3abuparu '
Ha PUHKY? _ TOBapyY MTOBEIIHKU *
ICHYIOUHX Y o
' KOHKYpPEHTa, 1 5Ki?
KOHKYPEHTIB?
' Hi, amxe
3alikaBJIeHUN y
. . KOHKYPEHTH Ha Crpareris
Hi BC1X, BHIIIC
BHYTPIILIHBOMY aiaepa
nepepaxoBaHuX . .
PHHKY BIJICYTHI

Ha ocHOBI BUMOT CITO)KMBadiB 3 06paH0ro CCTMCHTY 10 ITOCTadYaJIbHHUKaA 1

MPOJYKTY, a TAKOXK B 3aJIEKHOCTI BiJ cTparterii po3BUTKY (Tadiu. 3.15) ta crparerii

KOHKYPEHTHOI MoBeIHKH (Taba. 3.16) po3polisieMo cTpaTeriio MO3UI[IOHYBAHHS

(tabn. 3.17) sxa Bu3HA4aeTbcsl y (QOPMyBaHHA PUHKOBOI MO3MUILIi, 3a SKUM

CIIO’KHMBayl MalOTh 17IeHTU(IKYBATH MPOEKT.

Tab6muus 3.17. BusHaueHHs cTpaTerii HO3UIlIOHyBaHHS

Bubip acomiartii,
SIK1 MalOTh
KirouoBi chopmyBaTu
Bumoru no baszosa .
_ ) . KOHKYPEHTOCTIPOMOXHI KOMILIEKCHY
TOBapy L1IbOBO1 cTparteris .
_ MO3HUIIIT BIACHOTO MTO3UITI O
ayauTopii PO3BUTKY
CTapTam-mpoeKTy BJIACHOTO
POEKTY (TpH
KITFOUOBHX )
1 2 3 4
1 2 3 4
CykynHuit Po3pobxka [IpoekT equHorO Npuaay | 3a MoKa3HUKaMH
AbnK
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[MOTEHI1AJT
KiCTb, IPOCTOTA
BUKOPHCTaHHS

npuiany,

€IMHOTO
npuiagy 3a
TUTST
3aJI0BOJICHHS
BCIX TIOTpeO

CITIOKHMBa4a

3a I peecTparlii, SIKOCTI;
00poOKM Ta aHaII3Y 3a cdeporo

IIOKa3aHb MEPEKi 3aCTOCYBaHHS;

3MIHHOTO CTpyMY 3a moeHaHHAM

BCIX MepeBar
CYKYITHOCTI
IpUIaaiB s

aHajizy CTpymy..

PesynbraToM naHOro MiAPO3MLTYy € CHUCTeMa pIIIeHb MO0 PUHKOBOI

MOBEAIHKHA KOMIaHIii, 1[0 BU3HAYAE B IKOMY HaNpsIMKY OyJie MpaltoBaTH KOMITaHIs

Ha puHKY. II{o B CBOIO Uepry € Ayke BaKJIMBHUM B HAllIUX YMOBAaX.

2.13. Po3po0/ieHHSI MAPKETHHIOBOI IPOrPaMHU CTAPTAN-TIPOEKTY

[lix vac po3poOJeHHS MapKETUHIOBOI MpOrpamMu MEPIIUM KpPOKOM €

po3po0Ka MapKETUHIOBOI KOHIIEIII TOBapy, IKUH OTpUMAE CIOXKHUBa4. Y TaOJuIl

3.18 miicyMOBYeEMO pe3yJIbTaTH aHaJI3y KOHKYPEHTOCIPOMOXKHOCTI TOBapy.

Tabmuus 3.18. BusHaueHHs KIIIOYOBHUX MepeBar KOHIEMIIT MOTEHIIIHHOTO TOBapy

Buropna, sky

KirouoBi nepeBaru nepen

[ToTpeba KOHKypeHTamu (icHyroul1 ado Taxi,
IIPOTIOHY€E TOBAp '
10 MOTPiIOHO CTBOPUTH)
Posmupenns
JlemeBusHa, 3acTOCyBaHHS MOJYJIbOBAaHOTO
CII0CO01B
€()EeKTUBHICTb. JIa3€pHOTO BUITPOMIHIOBAHHS.

B1101JTFOBaHHS 3y01B

Hangani po3poOnsieTbess  TpUpiBHEBA MApKETHMHIOBa MOJENIb  TOBapy:

YTOUYHSETHCA 171es MPOAYKTY, Horo (i3M4Hi CKJIaJ0B1, OCOOIUBOCTI MpoLeCcy HOro

HajaHHs (Tadm. 3.19).

Ta6muig 3.19. Onuc TpoX piBHIB MOJIEI TOBAPY

PiBHi TOBapy

CyTHICTh Ta CKJIaJIOBi

3
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I. ToBap 3a CtBOpeHHSs npuiIaay Jjis peecTpailii, o00poOKu TiaHaTI3y
3alyMOM MOKa3aHb MEPEK1 3MIHHOTO CTPyMY.
BnactuBocTi/XxapakTepucTHKA M/Hwm Bp/x
/Tn/E/Op

Baprice o6cinyroByBanHs M E
Ctpok 6e3B1IMOBHOT TIparti Hwm Tx
II. ToBap y TpyaoMicTKICTb BUTOTOBJICHHS Hwm Tx
peanbHOMY 3py4HICTh YIIpaBIiHHS Hwm Tx
BUKOHAHHI MOoO1TBHICTB Hwm Tx

[TakyBaHHSI: pO3pOOIAETHCS BIAMOBIIHO A0 JTIHCHUX

CTaHAapTIB, a TAKOXK IPOBOJUTHCS MEPEBIPKA HA SKICTh 32

JIOIIOMOT OO TOCTIB.

Mapxka: HTYY «KIII im. I.Cikopcekoro»

III. ToBap 13

Jlo mpoaxy MOKJIMBICTh aHaJI3y Ta YCYHEHHS

HECITPABHOCTEHN

H1IKPITUICHHSM

[Ticnst mposiaxy MOXKIIMBICTh PO3POOKHU MOKPAIICHb Ta

MOJIepHI3allli ICHYIOUMH IpUIIajiB

3a paxyHOK 4OTO TOTEHIIIHUI TOBap Oy/ie 3aXHUIIIEHO BiJl KOMIOBAHHS:

IMaTCHTYBAaHHA MCTOAUKHU Ta IIPUCTPOLRO.

HactymHuM KpOKOM € BH3HAQUEHHS IIHOBHX MEX, SKUMU HEOOX1THO

KEepyBaTHUCs MTPU BCTAHOBJICHHI I[IHM Ha MOTEHIIHUMN TOBap, 11e epeadavae aHami3

I[IH TOBapiB KOHKYPEHTIB, Ta JOXOMAIB CIIOKHBaviB PoayKTy (Tadm. 3.20).
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Taomuus 3.20. BusnaueHHst MeX BCTAaHOBJIEHHS L1HA

PiBeus 1111 Ha PiBeus 11in PiBens noxomis BepxHs Ta HIOKHS MExK1
TOBapH- Ha TOBapH- IIJTHOBOT TPYTIH BCTaHOBJICHHS I[iHU Ha
3aMIHHUKH aHaJoru CIIO’KMBAYiB TOBAP/TIOCITYTY
Awmrmepmerp Bix 400 rpu 75%
YacToTomip
bynb-sxkui
enextponnuiit U3 | 98790 rpu 75%
63/3
OnTuMalibHI BEpXHS Ta HWKHS MEXKI BCTAaHOBIICHHS IIIHM Ha TOBap

IpyHTyt0ThCcsl Ha wiH1 ALIl, mo Oyne MOKYyMHOIO JETaul0 MPU BUTOTOBJICHHI

KIHIIEBOT'O MPUJIAJTY 1 € IOCUTH CTAJIOKO.

HactynmHuM KpokoM € BHU3HAYEHHS ONTHUMAJbHOI CHCTeMH 30yTy (Tabil.

3.21).
Tabmuusg 3.21. ®opmyBaHHs cucTeMU 30yTy
Cneundika OyHKIiT 30yTY, K1
_ ) OnrumansHa
3aKyI1BEIbHOT Ma€e BUKOHYBaTH
. I'mubuna xanany 30yTy cucrema
MOBEAIHKU MOCTaYaJIbHUK
. o 30yTy
IITHOBUX KITIEHTIB TOBapy
BcranoBneHHs
KOHTaKTIB 13
CIIO’)KMBAYaMH Ta
HiATPUMKa 1X o
. . [Iponax MinHicTepcTBY
OpienTanis Ha dopMyBaHHA ) Yepes
' ' CHEPIreTUKU YKpaiHu, o
peryisapHi MOTIUTY 1 _ BHYTPIIITHIHA
i IIPHEMCTBAM,
MTOCTaBKH CTUMYJTFOBaHHS PUHOK
MIPUBATHOMY CEKTOPY
30yTy
Jlocmgauipka
poboTa 3i 300py
MapKETUHTOBO1
AbnK
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iHpopmarrii
3MEHIIEHHS BUTPAT
B X011 30yTYy

MPOTYKITIT

Cucrema 30yTy € BaXXIIUBOIO CKJIAJI0BOIO CTapTaIr MpOoeKTy 1 moTpedye yBaru

o A0 peam3anii. JlaHui mpuiiajx Ha MOYaTKOBIN CTajlii TOBUHEH peali3oByBaTUCS

Ha TEpUTOpii BHYTPIIIHBOTO PHHKY YKpaiHM 1 MOMUT HA HBHOrO Oyae Juiie

3pOCTaTH.

OcCTaHHBOIO CKJIaJI0BOi MApPKETHUHTOBOI MPOTPAMU € PO3pOOJICHHS KOHIEIIT

MapKETUHTOBUX KOMYHIKAIIIH, III0 CHUPAETHCSI HA TIOTIEPEAHBO OOpaHy OCHOBY IS

MO3UIIIOHYBaHHs, BU3HAUYEHY CIelM(DiKy MOBEIIHKHU KII€HTIB (Tabi. 3.22).

Tabmuug 3.22. KoHuenuis MapKeTHHIOBUX KOMYHIKaIlIi

Kanammu
. o Knrouosi
Crnenugika | KOMyHIKaIii, _ .
. Mo3uilii, 0OpaHi 3aBna”nHsg Konmemnmis
MOBEIIHKH AKUMU
. TUISL PEKIIAMHOTO PEKIIAMHOTO
LIJIbOBUX | KOPUCTYHOTHC
o ' . TO3UI[IOHYBAaHH |  IIOBIJIOMIICHHS 3BEPHEHHS
KJIIEHTIB S LLTbOBI
A
KJIIEHTH
JocTynHicTh
. 3a0XOTUTH
' HalleHTaM; _
Knientn MOKYTII1B
. Kommexkcuuii Bucrasku,
NoB’sA3aHl 3 | Bucrasku, o KyIyBaTH JTaHUH
. MIX1T; KoHpepeHIi
MEIUIMHO | KOH(EepeHIii. _ MPOJIYKT,
3py4HICTb :
10 IPOJEMOHCTPYBAT
BUKOPHUCTAHHS;
o U TIepeBaru
MoO1IBHICTB
Abnk
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Pe3ynpTraToM MyHKTY 5 € puHKOBa (MapKETUHIOBA ) MPOrpaMa, 110 BKIKOYAE
B ce0e KOHIIEeTIii ToBapy, 30yTy, MPOCYyBaHHS Ta MONIEPEIHIN aHaIi3 MOKIIUBOCTEH
IIHOYTBOPEHHS, CIHUPAETHCS HA IIIHHOCTI Ta MOTPEOM MOTEHIINHUX KIIIEHTIB,
KOHKYpPEHTH1 TIepeBaru i/ei, CTaH Ta AWHAMIKy PMHKOBOTO CEPEIOBHINA, B MEKax
SAKOT0 OyJie BIPOBA/IKEHO MPOEKT, Ta BIAMOBIIHY 00paHy aabTepHATUBY PUHKOBOT

[MOBEIIHKH.

2.14. BucHOBKH 10 po3aiiy 3

Po3pobiistoun crapran-npoekT Oys0 BUKOHAHO €Tamnu, siKi HEOOXIAH1 Jyist
aHai3u PUHKY, KOHKYPEHTOCIIPOMOKHOCTI, BHUOIp UYITKMH CTpaTerii s Toro,
mo0 BHUBECTH CTapTamn-MPOEKT Ha PHUHOK, MPOBEJEHA OLIHKAa pHU3HUKIB Ta
MOJKJIMBOCTEH, BCE 1I€ BUKOHAHO JJISi TOTO 100 MPOEKT CTaB YCHIIIHUM Ta 3MIr
3alfHATH CBOIO HIIly HA PUHKY.

Bbyno po3pol6iieHO puHKOBa CTpaTerisi MPOEeKTy, LUIbOBI TPyIH, siKi OYJI0
oOpaHO- MiANPUEMCTBA, MPUBATHUN CHOXKKBa4, Oysno oOpaHO 0a30By CTpaTerito
po3BUTKY- audepeHmiamito. CrpaTerii KOHKYPEHTHOI TIOBEIIHKH- CTpaTeris
KOHKYPEHTHOI TMOBEIIHKH- cTparteria jijgepa. Kirodosi cioBa, KoTpi (popmyroTh
MO3ULIIO0 MPOEKTY: CTIMKa, aJaiTUBHA, SKICHA.

B Vkpaini BincyTHIN e€nuHui mpuiaj, Mo Mir Ou 3abe3neyuTH norpedu
JIEP’)KaBHOTO Ta TPHUBATHOTO CEKTOpPY IO JI0 peaji3aiii KOHTPOJIIO SKOCTI
eNeKTpuyHOi eHeprii. lle 3yMoBIIO€ MONMUT Ha AaHUW TpwIaa Ta MIHPOKI
MO>KJIMBOCTI JIJIs1 MOTO peatizallii Ha BHyTpimHboMYy puHKY. Skicue 10, mpocroTa
BUKOPUCTAHHA, BIJIHOCHO HM3bKa I1HA, IIMPOKHUI CIEKTP 3aCTOCYBAHHS Y BCIX
rajqy3six  SKATTEASUIBHOCTI JIFOAWHHU, TOMUT Ha 3ac00M KOHTPOJIIO SIKOCTI
CJICKTPUYHOI EHEPTii- BCE 11€ CIPUSE BAXKJIMBOCTI BIPOBADKEHHS TaHOTO MPUTIALIY.
HaBiTh BpaxoByr4i BCl CKJIAHOCTI Y BUKOHaHH1 pOOIT 110 /10 peasizalii npuiaay
BIH Ma€ TOTEHIal [0 CTBOPEHHsS MPUOYTKY TMPOTIrOM JOBrOro wyacy, a
BPaxOBYIOUH BIJICYTHICTh BITUYM3HSHUX aHAJIOTIB 1 BUCOKY BapTICTh Ta 3aCTAPLIICTh
3aKOPJIOHHUX aHAJIOTIB MPUJIaJ MOXe OyTH peani3oBaHUl y BEIMKUX KUIbKOCTSX,

a/pKe BEJIMKA KUTBKICTh IMIAIPHUEMCTB 3aIliKaBICHI B KOHTPOJI SKOCTI €ICKTPUYHOT
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eHeprii, IKy BOHU OTpUMYIOTh. B cBoto uepry npu nopymensi Hopm 'OCT 13109-
97 xoMmaHisIMU-TIOCTAYaJIbHUKAMHU €JIEKTPOEHeprii Ha HUX MOXKHA Oyne JiATH Ha
3aKOHO/IAaBUOMY DIBHI, HI0 OyZ€ CHPHUITH IOKPALIEHHIO SKOCTI MOCIHYT, IO
HasarTeesl. OTxKe MOXKHA 3pOOUTH BUCHOBOK 3 YChOT'0, BUIIIE ITEPEPaXOBAHOTO, L0

npujaang € akTyaJbHUM, KOHKYPCHTHO3dTHHUM

A1 111-81mn.08.000 113 Ao
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BUCHOBKU

3a ans TOro, 00 BU3HAYUTHU SIKICTh €IEKTPUYHOT €Heprii Mepex i 3MIHHOTO
ctpymy HeoOxiaHo 3BepHyTHCA 10 ['OCT 13109-97 «Hopmu SIKOCTI €lNeKTpUYHO1
eHeprii B CHCTeMax eJeKTPOIOCTauaHHs 3arajlbHOTO MPU3HAYEHH. SIKIIO TPUNHTH
JI0 y3arajibHEHOI MOJIeJl aHaIi3y MoKa3aHb, KOTP1 HEOOX1AHO JAOCTIIUTA B MEPEXKI,
KOTPY MM aHaji3yeMO, TO MOXHA NPUUTH A0 BUCHOBKY, SIKIIO HAC BJIAIITOBYE
AKICTh 1 MepeXa 3aJ0BUIbHMJIA HOPMH MPOMHUCAHI y BIAMOBITHINA JOKyMEHTAIll,
TOJ1 Mepeka OTPUMYE 3aJO0BLIBHY OIIIHKY, KOTpa Oyjae 4HCeIbHO JOPIBHIOBATH
yMOBHIH “1”, aK110 % H1 yMOBHOMY “0”.

Ha puHKY mHMpOKO MpeCTaBICHO Pi3HI 3a MPUHIMIOM Jii, I[iHOI abo K
MPUHITUTIOM pOOOTH aHAIOro-IIM(POBI MEPETBOPIOBAYl, aJie 32 HABEACHOIO HIDKYE
CXEMOI0 BUOOPY MOKHA 00OpaTy HaWOLIBII SISl HAC TT1IXOISIIIIHIA:

— HeoOxinno mociiautu HasiBHy B [13 mocraBiieHy 3amady, KOTPY MU
BCTAHOBUJIM TIepe cO00I0;

- B noganpmioMy yBaKHO BUBYMTH Ta po3i0paTH KOXKEH 3 0araThbox
BuniB ALIIL, omuc xoTpuX HassBHUM B MepexXl Ta TEXHIYHIA TOKyMEHTalli, 3
HassBHUMHM TEXHIYHUMH JaHUMH, YCIMa IXHIMU IepeBaramMu Ta HeJ0JIIKaMu,

— [ BpaxoByrouu Bce, 110 MepepaxoBaHO Buile oOpatu Tou AL,
KOTpHUil Oyae HalOuibllIe MiANagaTd Mif YClI acleKTH MOCTAaBJICHHUX Iepea HaMu
3azay.

Tobto, saxuo B mudpoBoMy ociuiorpadi HEOOXiAHO, IJIsA MPUKIALY,
BUKOPHCTOBYBATH IEPETBOPIOBAY 3 BHCOKOIO YACTOTOI W BIH TMPH IIHOMY HE
MOBUHEH MaTH BUCOKE PO3IIUPEHHSI, TO TOTPIOHO BUKOpHCTOBYBaTH neBHUi ALIII,
KOTpui OyJe 3aJ0BOJBHATH 11 MOTpeOu. CHCTeMH 10 HAKONMWYYIOTh JaHHI
3arajJlbHOr0 IPU3HAYEHHS TI0 INBHUJKOCTI 110 IIBUAKOCTI JUCKpeTH3allii Ta
PO3AUIBHY 3[aTHOCTI 3ailMaloTh Micle MK UUPPOBUMH MYJIBTUMETPOM Ta
ocrmiorpadoM, TOMy B TaKWX MpHianax BHKOpHCTOBYIOTH AILIIl curma-mensra
a00 >k mociiioBHOTO HabmmxkeHHs. Ha piBHI 3 HUMHM TakOX ICHYIOThH IapajebHi

ALTI, BoHM cTBOpEHI AJIs MBUAKOT OOpOOKH aHAJIOTOBUX CUTHAIIB Ta IHTErpyroYl
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AT 3 BUCOKHMM PO3LIUPEHHSM Ta 3aBaJI0 3aXUIICHICTIO.

[Ticast Toro, sk MU po3risaHynu sK 1ii Most «Komm’roTtepHo-iHTerpoBaHa
CUCTEMa aHaJi3y SIKOCTI E€JEKTPOCHEprii» MOXKHa POOUTH BHCHOBKM IO A0 il
aKTyaJlbHOCTI B JaHUW Yac 1 HEOOXiTHOCTI Takoi pO3pOOKU B ChOTOACHHI. Mos
CUCTEMA € HAJ3BHYalHO aKTyaJIbHOIO, aJKE 3/1aTHA 3aMIHUTH 0arato npuiafiiB Ta
CUCTEM, a TaKOXX MpPH HEOOXITHOCTI BOHA MOK€ OYTH BJIOCKOHAJEHA, L0 TEX €
Ty’XKe BaXIUBUM. Mos cucTeMa mpocTa y BUKOPUCTaHH1 1 He moTpedye Toro, 1mod
1 poOOTH 3 HEw OyJo 3aisTHO BHCOKOKBaII(piKOBAaHOTO CIiBpoOiTHUKA JIjist
croroaeHHs, ko BKP motpebye 3naun0i o1maT, a poOITHHK, IO HE Ma€ BUCOKOT
KkBaji(ikaiii He 3MOXY CAMOCTIHHO MPOAaHANI3yBaTH IMIUPOKOI HOMEHKIIATYPOIO
MPUIIAJIIB MEPEKY CaMOCTINHO M1l IpHIIa]] HAJa€e 3MOTY 3BUILHUTH BiJl 11boro BKP
1 3a/115TK HOTO 1171 3a0e3Mned4eHH1 poOOTH B 1HIIIOMY cerMeHTI pobotu. ToOTo, nana
“ KoMm’'toTepHO-IHTETpoBaHA CHUCTEMa aHaJi3y SIKOCTI €JIEKTPOCHEprii =~ MoxKe
OyTH BUKOpPHUCTaHA JIOJIMHOIO, IO Ma€ OyIb-SKOI KBadi(iKalliio B JaHOMY
nuTaHHl Miil mpunan mae, 3a s 3a0e3Ne4YeHHs] BUMIPY Ta 3alucy IMOKa3aHHS
Mepexi, IS moAabinoi 00poOku iHdopmarlii, anamoro-udpoBHil IepeTBOPIOBaY,
10 € YacTUHOIO npmwiaay. Maorwo Oyso obpano AIIII mociiIoBHOTO HAOIMKEHHS,
BiH fK 1 yC1 MPUJIAJIN TAHOTO THUITY Ma€ CBOI MOXUOKHM, 110 TOJUISIOTh HA CTaTHYHI
Ta JWHAMIYHI ajie MPU IHOMY I[IOBHICTIO 3aJI0BOJIbHSE HEOOXITHI [JIs Hac
napametrpu. ToOTO mpuiiaj € akTyalbHUM, 3aJI0BOJIbHSE HEOOXITHI JJIsi PUHKY

noTpeOu 1 MOKEe 3aiiHATH CBOIO HINTY HAa YKPAiHCHKOMY Ta 3aKOPJOHHOMY PUHKAX.
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