MIHICTEPCTBO OCBITU | HAYKN YKPAIHU

HauioHanbHuM yHiBepcuTeT «3anopisbka nonitexHika»

METOOWUYHI BKA3IBKU
3 BUKOHAHHS CaMOCTIMHMX pobBIiT gnucumnniHm

«METPONOriA, CTAHOAPTU3ALIA | CEPTUDIKALIA»

ANs CTyOEeHTIB cnevianbHOCTI
173 — ABioHika
OCBITHbOI Nporpamu « ENeKTpoTexHiYHi KOMMNeKcHn Ta cCUCTemMmn
niTaneHUX anapaTiB»
yCiX (bOpM HaBYaHHS

2024



MeTtoandHi BKa3iBKH 3 BUKOHAHHS CAMOCTIMHHX pOOIT AWCITUILTIHH
«Mertponoris, cragmapTh3amist 1 cepTudikamis» OIS CTyAEHTIB
cnenianbHocTi 173 — ABioHIKa OCBiTHBOI mporpamu «EnekTporexHiuni
KOMIUICKCH Ta CUCTEMH JIITAJbHUX anapariBy» ycix ¢opm HaByanHs. /| YKI:
0.C. Hazapoga — 3anopixoks: HY «3amopisska nositexuikay, 2024, — 22 c.

VYknagad:
0O.C. Hazaposa, k.T.H., TOTICHT

Penensenr: O.A. Ulpam, K.T.H., AOLEHT

Biamosiganeawuii 3a umyck: O. C. Hazaposa, K.T.H., TOIIEHT

3aTBEPIKEHO

Ha 3acijanHi kadeapu
Enexrponpusona i aBTomaTH3ariii
MPOMHUCIIOBUX YCTAHOBOK
npotokon Ne 07 Big 27.03.2024 p.

PexomenmoBaHo
no sunanasgs HMK ETO
npotokon Ne 09 Big 23.05.2024 p.



TIEPEIAMOBA ...ccoiivieeeiiiiie e
OcHOBHI HUATAHHSI JTUCIAIUIIHA «Mertpourtoris,
CTAHAAPTH3AIIS 1 CEPTADIKAITIDY ..vvvveenreereaneaanranneann,
[TuTanHsS MOIYITiB CAMOCTIHHOT POOOTH. .. ..'eeeeeeeenenenn
3aBnanus Nel

Bu3HaveHHs XapaKTepUCTHK aMIIepMETpa

3aBaanHs Ne2

Po3paxyHOk aOCONFOTHHX Ta BITHOCHUX MOXUOOK ............
3aBmanHs Ne3

BumiproBaHHS aKTHUBHOI 1 pEaKTHBHOI ITOTYXKHOCTI. ..........
[epenik mocuaaHb

10

13

17
20



4
INEPEIMOBA

MeTonuuHi BKa3iBKM MICTATh OCHOBHI NUTAaHHS, MMUTAaHHS MOIYJIB
caMOCTiHHOi pOOOTH Ta OMHC TPHOX TMPAKTUYHUX 3aBAaHb IS
CaMOCTIfHOTO BUKOHAHHS 3 JAUCIMIUTIHA «METpOooris, cTaHAapTH3aMmis 1
ceprudikaiisi» y BiImoBigHOCTI 10 HaBuanbHux miaHiB OKP GakanaBpis i
peKOMeHaIlii 10 IX BUKOHAHHSI.

CryzneHTH TOBWHHI 3HATH: 3aKOHOJIABYi, TEXHIYHI Ta OpraHizamiifHi
OCHOBHM METPOJIOTil NMpU BUKOHAHHI 3aBAaHb, CTOCOBHO OLIHKH TOYHOCTI
BUMIpIOBaHHS Ta KOHTPOIIIO SKOCTI MPOIYKIIii; MpaBuiia, BAMOTH 1 HOpMH,
JIep>KaBHI aKTH 1 HOpPMaTUBHO-TEXHIYHI JOKYMEHTH IIIO/I0 CTaHAapTH3AIi] i
KOHTPOIIIO SIKOCTI TPOAYKINii, JOTPUMYBaTHUCS iX B CBOIH MpaKTHYHIN
IISIIBHOCTI.

CrTyneHTH TOBWHHI BMITH: TPAaBWJIBHO BHOPATH METOX 1 amaparypy
JUTST BUMIPIOBaHHS BiMNOBIMHUX (i3WYHUX BENUYHH, 3i0paTé cxemy i
BUKOHATH BUMIPIOBaHHs Ha MPAaKTHUIl, 3pOOUTH OOpOOKY pe3yJbTaTiB Ta
JIaTH OI[IHKY ITOXHUOOK.

Hns crygentiB cniemiadbHOCTI 173 — ABiOHIKa OCBITHBOI MpOrpaMu
«EnexTpoTeXHIYHI KOMIUIEKCH Ta CUCTEMH JIITAIbHUX anapariB» ycix Gopm
HaBYAHHSL.
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OcCcHOBHI IMTAHHA JUCHUIJIHHA
«MeTpoJaorisi, ctTangapru3ania i ceprudikamis»

1. OCHOBHI ITOHATTS Ta BU3HAYEHHS METPOJIOTII.

1.1. IIpeamer, MmeToau, 3aCO0H 1 HATIPSIMUA METPOJIOTI].

1.2. ®i3nyHa BeJIMYMHA - OCHOBHE TOHSTTSI METPOJIOTII.

1.3. OcHOBHE piBHSHHS BUMIPIOBaHHS.

1.4. Knacudikariss BAMiprOBaHb.

2. 3aco0u BUMIpIOBaIbHOI TEXHIKU.

2.1. BumiproBaibHI MPUCTPOI.

2.1.1. BigrBopenns ¢izngHuX BenmauH. Mipa.

2.1.2. BumiproBasnbHe TiepeTBOpeHHsI (Hi3MYHOT BETHUUHH.
2.1.3. Kommaparop. [lopiBHsIHHS (i3UYHUX BEIUYHH.

2.1.4. MacmrabHe BUMipIOBaJIbHE IIEPETBOPEHHSI.

2.1.5. HucnoBuii BUMipIOBAIBHUM ITEPETBOPIOBAY.

2.2. 3aco0u BUMipIOBaHHSI.

3. Meroau BUMipIOBaHb.

3.1. [ToxnOxu BumMiptoBanb. Kimacudikarist moxuOOK BIMipIOBaHHS.
3.1.1. CucremaTiyHi MOXUOKU 1 METOM X BHIYUYCHHS.
3.1.2. BunaakoBi TOXUOKH.

3.1.3. OuiHKa BHIIAJKOBHUX TTOXHOOK MPSMUX BUMipPIOBaHb.
3.1.4 Orinka BUMAaIKOBUX MOXHOOK OTIOCEPEIKOBAHUX BUMIPIOBAHb.
3.2. BractuBocTi 3ac00iB BUMipIOBaHb.

3.2.1. Cratu4Hi METPOJIOTiYHI XapaKTEPUCTHUKH.

3.2.2. [loxubku 3acobiB BuMiptoBanb. Kiac To4HOCTI.

3.3. [NoBipka 3ac0o0iB BUMIPIOBAIBEHOI TEXHIKH.

3.4. JlepxaBHa cucTeMa 3a0€3MeUeHHS €JHOCTI BUMIpIOBaHb.
4. EnexTpoMexaHi4HiI BUMIpPIOBaIbHI IPUIAIHN.

4.1. MarHiToeNneKTpuyHi pUIaiu.

4.1.2. MarHiToeneKTpUIHINA BUMipIOBAIBHAN TIEpPETBOPIOBAY.
4.1.3. MarHiToeJIeKTpUYHI aMIIepMETPH.

4.1.4. MarHiToeJIeKTpUYHI BOJIbTMETPH.

4.1.5. MarHiToelIeKTpU9Hi TaIbBaHOMETPH.

4.1.6. MarHiToeneKTpuIHi OMMETPH.

4.1.7. BunpsamMHi npunajay.

4.1.8. TepMoeneKTpHYHI MTPUITA]TIH.

4.2. EnexTpoMarHiTHi IpuIajau.
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4.2.1. EnekTpoMarHiTHHHA BUMipIOBAIBHUM ITIEpETBOPIOBAY.
4.2.2. EnekTpoMarHiTHI aMIIEpMETPH.
4.2.3. EnekTpoMarHiTHi BOJIBTMETPH.

4.3. EnexTpoauHaMidHi TpUIaan.

4.3.1. EnextponrHaMivHAN BUMIPIOBTBHHN ITEPETBOPIOBAY.

4.3.2. AMnepMeTpH, BOJBTMETPU 1 BaTMETPH EICKTPOJUHAMIYHOI
CHCTEMH.

4.3.3. deponuHaMIYHAN BUMIPIOBATBHHN ITEPETBOPIOBAY.

4.3.4. EnektpoMexaHiuHi 4acCTOTOMIpH i (ha3oMeTpH.

4.4. EnextpocTaTuuHi npuiaiu.

4.4.1. llpuHiun i eNeKTPOCTATUIHUX MIPHUIIAIIB.

4.4.2. TlepeBaru Ta HENOJIKU €IEKTPOCTATUIHUX MIPUIAIIB.

5. BumiproBaHHs €HEprii 1 MOTY>KHOCTI.

5.1. BumiproBanbHi TparchopMaTopy 3MIHHOTO CTPYMY Ta HaIlPYTH.

5.1.1. BumiptoBansHi Tpancopmaropu ctpymy (BTC).

5.1.2. BumiproBanbHi Tpanchopmaropu Hanpyru (BTH).

5.2. BumiproBaHHS IOTY>KHOCTI.

5.2.1. BumiptoBaHHS aKTHBHOI ITOTY>KHOCTI B TpH(a3HUX KOJIaX.

5.2.2. Tpudasni BaTMeTpH.

5.2.3. BumiproBaHHsI peakTUBHOT ITOTYKHOCT!I.

5.2.4. TloxuOkn  BUMIPIOBaHHS  TOTYXHOCTi, SKi  BHOCSTBCS
BUMIPIOBaJIbHUMH TpaHC(HOpMaTOPaMH.,

6. BumiproBaHHS  eneKTpUYHOL eHeprii  IHAYKIIHHUMEI
JYUIbHUKAMH.

7. EnexTpoHHi, UUPPOBI Ta MIKPOIPOUECOPHI BUMIPIOBAIBHI
NpUIaIH.

7.1. EnexTpoHHi aHaJIOTOBI MpHIIaIH.

7.1.1. EnexTpoHHi BOJIBTMETPH.

7.1.2. EnexTpoHHi 4acTOTOMIpH.

7.1.3. EnexTpoHHi ¢a3zoMeTpH.

7.2. BumiptoBaHHsI MAarHITHUX BEJTHYHH.

7.2.1. BumiproBajbHi IepeTBOPIOBaYl MArHITHUX BETHYHH.

7.2.2. InaykuiiiHi nepeTBOproBayi.

7.2.3. 'anpBaHOMArHiTHI MEPETBOPIOBAYI.

7.2.4. 'anpBaHOMAarHiTOpeKOMOIHALIHI TepeTBOPIOBAYi.

7.2.5. depomMoayAlliiiHI IEPETBOPIOBAYI.

7.2.6. SlnepHi nepeTBOpIOBaUi.



7.3. BuMiproBaHHS HESIICKTPUIHNX BEITHIHH.

7.3.1. OcobauBOCTI BUMIPIOBAHHS HEEICKTPUIHIX BEITUIHH.

7.3.2. Y3aranbHeHa CTPYKTYpHA CXeMa.

7.3.3. [lapameTpuyHi BUMipIOBaJIbHI IEPETBOPIOBAYI.

7.3.4. Pe3ucTHBHI IEpeTBOPIOBAYI.

7.3.5. €EMHICHI IepeTBOPIOBaYi.

7.3.6. IHIyKTHBHI IepeTBOpIOBaYi.

7.4. HudpoBi BUMipIOBaILHI IPHIIAIH.

7.4.1 KBaHTyBaHHS 1 AUCKPETH3AILiS.

7.4.2. lloxuOku upoBUX BUMIPIOBATBHUX NPUIIAIIB.

7.4.3. Knacugikaris nnppoBIX BUMipIOBAIEHUX MPHIIA/IIB.

7.4.4. Undpouii 4acToTOMIp CepeaHiX 3HAYCHb.

7.5. MikpomnpoiiecopHi BUMIpIOBaJIbHI CUCTEMHU.

7.5.1. @yHkOii, MmO BUKOHYIOTBCS  MIKPOMPOLECOpPaMHU Yy
BUMIpIOBaJIbHUX CHCTEMAX.

7.5.2. ApxiTeKTypa MiKpOIIPOIECOPHOI CUCTEMHU.

7.5.3. IokpaiieHHS METPOJIOTIYHUX XapaKTEPUCTHUK.

7.5.4. IlpouiecopHi NOXHOKHA BUMipIOBaHb.

8.Crangaprusaris.

8.1 3aranbHi BimomocTi mpo cranpapru3zaiiro. OCHOBHI TEpMiHU Ta iX
BU3HAYCHHS 31 CTaH apTHU3AIlil.

8.2. Opranizauis poOoTu 31 cranzaptu3sauii B Ykpaini

8.2.1 llenTtpanbHuii opraH BUKOHaB4Oi Biagun y cdepi
CTaHaapTH3aLii

8.2.2 Pana crarmapru3zanii

8.2.3 Mera Ta OCHOBHI NPWHIUIH JIEPKABHOI TMONITUKH Y cdepi
CTaHaapTH3aMii

8.2.4 O0’exTH cTaHaapTH3ALIIT

8.3 CranmapTtu Ta iX 3aCTOCYBaHHS

8.3.1 [Nopsmox po3poOieHHs i MPUHAHSTTS, IEPEBIPKU, BHECEHHS 3MiH
Ta Meperiisiy CTaHAapTiB.

8.3.2 Iopsok 3acTocyBaHHS CTaHAAPTIB.

8.3.3 Buau crannmapris.

8.3.4 Tlo3HavyeHHs cTaHIAPTIB 1 HOPMATHBHUX JIOKYMEHTIB.

8.4 Cucremu cranaapris

8.4.1 Jlep:xaBHa cucTeMa CTaHJapTH3ALII.

8.4.2 €auHa cucteMa KOHCTPYKTOPChKOi AoxkymenTarii (€CKJ).

8.4.3 €auna cuctema TexHOJOTIYHOT fokymenTarii (ECT/I).
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8.4.4 JlepxaBHa crcTeMa 3a0e3neueHHs €AHOCTI BuMiproBadsb (JICB).

8.4.5 Cuctema cranmaptis 6e3nekn mparti (CCBII).

8.4.6 HOpMOKOHTpPOJIb TEXHIYHOT JOKYMEHTAIIi1 (CTaHAapTHU3aAIli HHUI
KOHTPOJIb)

8.5 Ilopsnok BOpOBaKEHHS CTAHIAPTIB 1 AeP)KaBHUK HArJIsAd 3a ix
JIOJIep KaHHIM

8.5.1 Ilopsok BIIPOBAPKEHHS CTaHIAPTIB.

8.5.2 JlepkaBHMI HaIJSIA 3a «BIPOBAMKECHHAM 1 JOICPKAHHIM
CTaHIAPTIBY.

8.5.3 TexHiKO-eKOHOMIYHA €PEKTUBHICTh CTAHAAPTH3ALIII.

9. Ceprudikarrisi.

9.1. OcHOBHI OHATTSI, MeTa Ta 00’ €KTH cepThiKarii.

9.2. Ponb ceprudikanii y miABUIICHH] SKOCTI MPOAYKIIi.

9.3. SIkicTh Ta KOHKYPEHTOCTIPOMOKHICTD MPOJTYKIIii.

9.4. OcHOBHI MOHATTS Ta BU3HAYEHHS y Tally3i IKOCTI MPOAYKIIii.

9.5. B3aeM03B’ 130K KUTBKOCTI Ta SIKOCTI MPOTYKIIii.

9.6. KoHTpoIb Ta OLiHKA SKOCTI MPOAYKILii.

9.7. KinpkicHa o1iHKa SIKOCTI MPOAYKITii (KBATIMETpis).

9.8. MeTtoau BU3HAYEHHS TOKA3HUKIB SKOCTI PO YKIIii.

9.9. YnpaBiniHHs SKICTIO TPOIYKIIii.

9.10. Ceptudikariisi cucTeM sIKOCTI.

9.11. AymuT sixocTi.

9.12. Cucremu ceprudikariii.

9.13. IIpaBuia Ta MoCiIOBHICTH MPOBEACHHS cepTUdIKAaIlii.

9.14. AxpenuTariist opraHis i3 ceprudikarii Ta BUTpoOyBaTbHUX

nabopatopii.

9.15. TenmeHIlii  po3BUTKY  AISUIBHOCTI  YKpaiHW B Tajysi
cepTudikarii.

9.16. 3HaK BiIMOBIIHOCTI i IpaBHJIa HOTO 3aCTOCYBAHH.

9.17. MapkyBaHHS TOBapiB.

9.18. Mi>kHapOIHi 3HAKHU BiAMOBIAHOCTI MPOIYKIIiL.
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IHurtanHsg MOaYJIiB caMOCTiHHOI podoTH

3micToBmii Moxyab camocTiiiHOl po6oTH 1

Tema 1. OquHUIS BUMIPIOBaHHS Yacy, 3aCO0M BUMIPIOBaHHS Jacy Ta
icTOpist IX PO3BHUTKY.

Tema 2. Bunu (i3MyHMX BENWYHMH Ta BHMIPIOBAJIBHI MIKAH: IIKajia
HaliMeHYBaHb, OPSIKY, IHTEPBaJIiB, BiIHOLIEHb, a0COJIOTHI LIKAIH.

Tema 3. PeecTpy-BaibHi €NIEKTpPOME-XaHIYHI TPHIIATIH.

Tema 4. O6poOka NpsAMUX 1 HENPSMHUX Pe3yJIbTaTiB BUMIPIOBAHb.

Tema 5. Knacudikamis mnpumagiB s BHUMIpIOBaHHS CTpyMy Ta
HaIpyTH.

Tema 6. MacmtabHi  BUMIpIOBalbHI ~ NIEPETBOPIOBAYi:  CTPYMOBI
OIYHTH, JOJAaTKOBI pE3UCTOPH, NOAUIBHHKH HAlpyrd, BHUMipIOBajbHI
T JICFITIOBaY1, BUMipIOBaIbHI TpaHCHOPMATOPH.

Tema 7. BumiproBanHs KoedillieHTa OTYKHOCTI, KyTa 3cyBYy (a3 Ta
YaCTOTH.

3MmicToBuUii MOIYIb caMOCTiliHOI po6oTH 2

Tema 1. [Ipunangn Ui BUMIpIOBaHHS Ta peecTpamii BEIWYHH, SKi
3MIHIOIOTBCS Y Yaci.

Tewma 2. EnexTpoHHHMI 1 CBITIIONPOMEHEBHI ociAiorpad.

Tewma 3. MikpompoiecopHuil BUMipIOBad KyTOBOI MIBUIKOCTI.

Tema 4. MikporpoliecopHHi BAMipIOBa4 MOMEHTY iHEIIii.

Tema 5. Mikpo-TipoLieCOpHUI BUMIpIOBay IIyCKO-BOTO MOMEHTY.

Tema 6. BumiproBasHO-004HCITIOBATIHI KOMILUIEKCH i ix
3aCTOCYBaHHS.

Tema 7. EnekTpoHHI 4acTOTOMIpH Ta pa30METPH.

Tema 8. Cencopu cTpyMy 1 Hanpyru Ha OCHOBI epekra Xoiia.

Tema 9. BumiproBaHHsI XapaKTEpPUCTHK MOCTIMHUX MarHiTHHUX TIOJIB
BeOEpMETPOM.

Tema 10. Eranonn ocHoBHUX (i3uuHMX BeiduyuH. ETamon —
nopiBHsHHA. PoOouwmii etanoH. IloomuHokwmii etanmoH. ['pynoBuii eramnoH.
Etanonnuit Habip.

Tema 11. ApxiBHi eTanoHu Mip. [ctopis BuHUKHEeHHST Mip. Mipwu, sKi
BXKE HE BUKOPUCTOBYIOTHCSL.

Tema 12. Metoau 3aifiCHEHHS MOBIPKH 3ac00iB  BHUMIpIOBaJIbHOT
TEXHIKH.



amIepMmerpa:

3TiJIHO BapiaHTa, SKUi BU3HAYAE BUKJIAaY

Bu3sHaveHHs1 XapaKTePUCTUK aMIiepMeTpa.

3apnanag Nel
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B tabmumi 1.1 3amadi TEXHIYHI Ta METPOJIOTIYHI XapaKTCPUCTHKU

Liom — HOMIHATIBHHI CTPYM;

N — 4ynca0 OAII0K;

C — miHa noJiJIKy;
S — 4yTHHBiCTS;
Y — KJIac TOYHOCTI;

A - HaliO1Ib1Ia a0COIIOTHA ITOXHUOKA;

0 - HaWOIIbIIA BIIHOCHA OXUOKA;

[ —crpym;

I, — mificHe 3HaYEHHS CTPYMY.

Bu3HauuTH BETUYHUHU BiAMIYCHI IPOYCPKOM.

Tabmums 1.1 — Jlawi s BEUKOHaHHS 1HAWBIAYaJIIEHOTO 3aBIAaHHS

No Liow | N C nc?,u/ Y A o I I,
A noxn | A/mnon A % MA % A A
1| 20 - 0,4 - - -800 - 15 -
2 - 100 - 40 - - 1,25 - 2
3 - 150 - - 0,5 7,5 - 1,25 -
4 - - 0,2 - 2,5 - - 10,5 10,875
5 - - - 10 1 - - - 1+0,03
6 - - - 20 0,2 10 0,25 - -
7 | 10 | 50 - - - - - 5 4,75
8 5 - 0,2 - 15 - -2,5 - -
9 - 75 0,02 - - -15 - - 1,25




IIponoskenus Tadmuii 1.1
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10| 2,5 | 100 - - - 12,5 1,25 - -
11| 10 - - 10 - - - 3,6 4
12| - 30 - 5 2,5 - - 4 -
13| 10 | 40 - - - - - - 6+0,25
14| - 150 - 75 - -4 - 1,24 -
15| 2 - - 10 - - 2 - 1,5
16| - - 0,3 - 4 600 - - 12
17| 3 - 0,04 - 15 - - - 2
18| - - - 8,333 1 - 2 3 -
191075 | - 0,025 - - - -0,6 -0,25 -
20| - 150 - 150 - - - -0,68 0,675
21| 25 - 0,05 - - -100 7,143 - -
22| - - 0,015 - 1,5 - - 1,2225 1,2
23| 75 - 0,1 - - 187,5 - 4,8 -
24 | - - 0,167 - 1 - 1,429 - 3,5
25| 1 - - 100 | 25 - -5 - -
26 | - 150 0,02 - - - - - 240,12
27 | - 30 - 60 - - 0,333 - 0,15
28| - - 0,25 - 4 - 4.8 - 12,5
29 | - 30 - - 02 | -06 - 0,08 -
30| 05 | 100 - - - - - 0,275 0,28
31| 15 | 150 - - 0,5 - - 12,5 -
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IIpukman Nel (Bapiant 31)

JaHno: Pimrenns:
Liow— 15 A c:ﬁc:E:mia

N 150 Ho
N - 150 4 o
v-0,5% S—E—E—lﬂ—
I-125A A= +’F

1I}I}”-f:
C,S,A0,1; -7 I,=I-A=125+ l] 0?5 A
§ % 7=100% = =22+ 100% = +0,6%

2,

KoHTpoabHI NUTaHHS 1)1 caMonepeBipKu:

1. Cuctemu OIMHUIL BUMIPIOBaHHSI.

2. CTpyKTypHa cXxeMa eJIeKTPOMEXaHIqYHOTO MPUIIay IPsMOi Jii.

3. SIKicHI OKa3HUKY EIeKTPOMEXAHIYHUX MPUIIAIIB TIPsSAMOT il

4. Ilpu3HaveHHs, CKJIaJ] Ta CXeMa BKIIIOYCHHS IIyHTa

5. Ilo Take mNOBipKa BUMIPIOBAIBHOTO TPWIAAY Ta SK BOHA
301ACHIOETHCS?
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3aBaanusa Ne2

Po3paxyHok aGCOTIOTHHUX TAa BITHOCHUX MOXUOOK

Po3zpaxyBaTu abCcoMOTHY 1 BITHOCHY IIPH BUMipIOBaHHi:

Omnopy
[MoryxHOCTI
[MoryxHOCTI
IoTyxHOCTI
Hampyru

Crpymy

“R” (BapianTu 1-5, puc. 2.1, Tabmums 2.1)
“P” (Bapiantu 6-10, puc. 2.1, Tabnuus 2.2)
“P” (Bapiantu 11-15, puc. 2.2, Tabnuus 2.3)
“P” (Bapiamtm 16-20, puc. 2.3, Tabmurist 2.4)
“U1” (BapianTu 21-25, puc. 2.4, Tabnung 2.5)
“I”  (Bapiantu 26-30, puc. 2.5, Tabmuiis 2.6)

V Tabnuui 3amaHi:

Usom, liow — HOMiHaNIbHA HaIpyra, CTPYM IpHIIAAY;
U, I, R, P — 3HaueHHs HallpyTH, CTPyMY, OIIOPY, MTOTY>KHOCTI;
Y — KJIaC TOYHOCTI MPUIIafy.

Tabmurs 2.1 - [Jani 1st iHAUBIAyaTIbHOTO 3aBJaHHS

Bapiant

Boabsr™erp, V Awmrmiepmerp, A

UHOM; U’ ’Yva IHOM; I) YAa
B B % A A %

75 60 4 1 04 | 15

100 80 | 15| 25 | 22 1

150 | 125 | 0,2 10 8 4

300 22 | 05| 20 12 | 25

Gl W|N|F-

600 | 380 | 1 05 | 04 | 05
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Tabmurs 2.2 - Jani 1 iHAUBIAyaTbHOTO 3aBJaHHS

Bonbsr™erp, V Amnepmetp, A
Bapiant | U,,, U, [ v, | Lo I, YA,
B B % A A %
6 30 25 4 1 0,6 1
7 150 110 | 1,5 2,5 2 4
8 300 250 | 0,5 5 4 0,5
9 60 40 | 25 2 15 | 25
10 15 10 | 02| 025 | 0,2 1,5

Tabmurs 2.3 - [ani 1t iHAUBIAyaIbHOTO 3aBJaHHS

Awmmepmetp, A R
BapianT | I, I , '
. A 3% OMm, %
11 05 |04 |05 200+4%
12 1 0,6 1 250+5%
13 2 1,2 4 1504£2%
14 2,5 2 15 100+2,5%
15 5 44 | 25 50+1%

Tabmurs 2.4 - Jlani o1t iHIUBIAyaIbHOTO 3aBIaHHS

Awmrmepmetp, A R
Bapiant LXM, L’ g;; Om, %
16 30 25 | 2,5 200+5%
17 300 [ 220 | 1 250+4%
18 150 | 127 | 4 1504+2%
19 600 | 380 | 0,5 1004+2%
20 75 50 | 1,5 50£1%
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Tabmurs 2.5- Jlani ans iHAWBIyansHOTO 3aBIaHHS

Bonsr™erp, V1 Boast™merp, V2

BapianT | Usow, | U, | v, | Usows | Tiows | P, YW,
B B % B A Bt %

26 100 | 60 | 0,2 75 1 40| 05

27 300 | 120 | 4 150 2,5 200 1

28 150 | 127 | 1,5 | 300 5 450 | 15

29 300 | 220 | 0,5 | 600 10 600 | 0,2

30 600 | 250 | 1 300 10 800 | 25

PA R
(A
kA/ PA R
(A) —
PV \ / S
©
Pucynok 2.1 Pucynok 2.2
R R1 R2
1 1
PV1
PV Ul
: PV2
Pucynok 2.3 Pucynok 2.4
PW_1 R
A\ W
PV R

Pucynok 2.5
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IIpukian 2
JlaHo: Pimenns

R Hati6inbia abconroTHa MOXUOKa BOJIBTMETPA:

=42,25B

PV T 100% 100%

Hati6inbia abconroTHa MOXUOKa Onopy:

Unom - 150 B Ar==%2%
U-120B

vy-15%

R -100£2 OMm

Ay 61-7?

CtpyM B omopi:
v 120
I=—=——=1,24
R 100
Haii6inpina abcomroTHa MOXUOKa NMpY BUMIPIOBaHHI CTPyMY:

i u dU R dE R _RE —\100 1':":'2
= 40.0465 4

HaiiGinpina BilHOCHA TOXUOKA ITPU BUMIPIOBaHI CTPYMY:

E—ﬂ[-mn =
17" %=1

¥

5
* 100% = +3,875%

¥

Kinuesuii pe3ynbraT BUMipIOBaHHS CTPYMY:
[=(1,2+£0,0465) A, a6o [=12A £ 3,875%
KoHTpo/bHI NUTAaHHSA 1)1 caMoIiepeBipKu:

1. OnuHuLi BUMIpIOBaHHS €JIEKTPUYHUX BETUYMH.

2. Bubip mMeToxy Ta 3ac00iB BUMipIOBaHHS , HOXHOKa BUMipIOBAaHHSI.

3. Sk BU3HAUUTH TOPIT IOIMyCTUMOi aOCOIOTHOT MOXUOKA TpUIIay,
SIKILIO BIOMHMI HOT0 KjIac TOYHOCTI?

4. ITlo Take npuBeJeHa TOXMOKA BUMipIOBaJIBHOTO MpHUIaLy?
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3apaauusa Ne 3
BumipioBaHHs aKTHBHOI | peaKTHBHOI MOTYKHOCTI

Jns BumiproBanHs aktuBHOi (puc. 3.1) 1 peaktuBHOI (puc.3.2)
MOTY>)KHOCTI  TpHU(a3HOTO CHMETPUYHOIO CIIOKHMBada eJeKTPOeHepril
BUKOPHUCTOBYBAJH JIBI CXeMH BMUKaHHS OJTHAKOBHX BaTMeTpiB W1 i W2.

+
A PW1 Z
A s O J ¢ R e
PW2 7
B B AW i=— ¢
.+.
z z
c === g —
Pucynok 3.1 Pucynoxk 3.2

B Ta0Omumi 3amaHi:

Uy, I — niniiina vanpyra i crpym;

P1, P2 — nokazanns BarmerpiB W1 i W2 B cxemi Ha puc. 3.1;
P’1, P’2 — moka3zauns BarmetpiB W1 i W2 B cxemi Ha puc. 3.2;
P, Q, S — akTuBHa, peakTUBHA i IOBHA MOTYKHOCTI CIIOKHMBAYa
Y — KyT 3CyBYy (a3 cnoxuBaya.

Bu3HaunTH BeTMYWHM BiIMiYeHi MpouepkoM y Tadmumi 3.1

Tabmuis 3.1 — BapianTtu 3aBnanHs

Ne Ua | In P1 P2 P'1=P'2 P Q S v
- B A Br Br Br Br Bap BA rpaj

1 380 | 1,5 - 403 - - - - -

2 - 2 220 - - - - 762 -

3 220 - - - 500 - - 1225 -

4 - 2,5 728 1646 - - - - -
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5 |38 | - - | 1209 | 600 - - - -
6 220 | 44 | - - - ] i ] 0
7 | - |533| 1995 | - - - | 1200 - -
8 | 220 | - - | 1500 - 1500 | - -
9 | - |284| - - - - | -670 | 1869 | -
10 | - |525] 1000 | - - 1000 | - - -
11 [ 220 | - - - -400 - - - .15
12 |38 | - - | -200 - - | 1855 | - -
13 [ 380 | - - - 700 | 3330 | - - -
14 | 220 | - - 840 - - - ] 18
15 [ 380 | - - 300 - - - | 600 | -
16 [ 220 | 5 | 285 - - i - } }
17 | - | 3 - - - 1512 | 1268 | - -
18 | - |861]| 1086 | - -800 - - - -
19 |38 | - - - - - | 400 | 1270 | -
20 | 380 | 5 - - 950 - - ] ;
21 | 220 | - - - - 200 | - - -22
22 | - [316| 1200 | 600 - - - - -
23 [ 380 | 19 | - - - - | 324 | - }
24 | - |425| 650 - - - - - -16
25 | - | 45 | 700 - -256 - - - -
26 | 380 | - - - - - | 560 | - -12
27 | 380 | - - - 1600 | 1000 | - - -
28 | - |773| - - 900 | 2500 | - - -
29 | - |216| - - - - - 1420 | 20
30 | 380 | - | 800 | 1000 - - - ] ;
31 | 220 | 2,72 - - 300 - ] ] ;
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Ilpukman 4: (Bapiant 31)

Flaso: = E[P'+P')— /3 %300 =520

Q@= ﬂqla 1 2) = ' = gap
Un -220 B -
I1-2,72 A S= |SUL=v3%220%272=1036 B4

P'1=P'2 -300 Bt

P1,P2,P,Q, S,y -
?

. _2_ 520 . e — 2t
Sln]f—s 1038 0.5; y= 30

P, =U_I cos(30°—y) = 220 = 2,72cos(30°— 30°) = 598 Bm
P, =U_I cos(30°+ y) = 220=2,72 cos(30° 4+ 30 = 299 Bm
P=P, + P, = 598 + 299 = 897 Bm

KonTposbHi nuTaHH AJ caMonepeBipKu:

1. BarMeTpamMu SKHX CHCTEM MOXKHA BHMIpPIOBaTH MOTYXKHICTh

MOCTIHHOTO Ta 3MIHHOTO CTpyMy?

2. Slxumu cioco0aMu MOKHa BU3HAYMTH KyT 3CYyBY (pa3 croxkuBaua

B 1111 po6oTi?

3. SIk BU3HAUMATH BEpPXHIM IOpPIr BUMIPIOBAHHA BaTMETpa, IEHY

NOJUTy Ta MAaKCUMAaJIbHY JIOITyCTUMY OXHOKY B Batax?

4. B sKuX BUIMAIKAaX 3aCTOCOBYIOTHCS METOIA OJTHOTO, IBYX YU TPHOX

NpUIaiB B TPhoX(ha3HUX JIaHKaX?
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