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4
HNEPE/IMOBA

MeToauyHi BKa3lBKM MICTATh OCHOBHI IHMTaHHS, BUXIOHI JaHI Ta
3amadi KoHTpoasHOI pobotu (KP), a TakoX pexoMeHmaIlil mog0 BUBUEHHS
ocuuriinn - «MetTponorist,  crapaaptuzamis i ceprudikamis» y
BiMOBiAHOCTI 0 HaB4YanbHUX TutaHiB OKP GakanaBpis.

KP cnpuse po3mupeHHI0 Ta 3aKpilIeHHIO TEOPETUYHHX 3HAaHb 3
TUCHHILIIHE TIPU BUPIMIEHHI KOHKPETHHUX MPAaKTHYHUX 3aBJaHb, PO3BHUBAE
HABUYKHU BEeIEHHS CaMOCTiiHOI TBOPUOI poOOTH Ta mpodeciiiHi SIKOCTI.

VY nopatkax mojaHo 3pa3ok o()OPMIICHHS THUTYJIBHOT CTOPIHKH.

st cryneHTiB criemianbHOCTI 174 — ABTOMATH3AIISI, KOMIT FOTEPHO-
IHTETpOBaHi TEXHOJIOTIT Ta pOOOTOTEXHIKa 3209HOT (POPMU HaBUAHHSI.
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OCHOBHIi NNTAaHHA JUCIHHUIJIIHHA
«MeTpoaorisi, cTangapru3ania i ceprudikanis»

1. OCHOBHI MOHATTS Ta BU3HAYEHHS] METPOJIOT].

1.1. llpeamer, MeTOAM, 3aCO0U 1 HATIPSIMU METPOJIOTII.

1.2. ®iznyHa BeMMYWHA - OCHOBHE TIOHATTS METPOJIOT].

1.3. OcHOBHE piBHSHHS BIUMIipIOBaHHS.

1.4. Knacudikaiiist BAMipIOBaHb.

2. 3aco0u BUMipIOBaJIbHOT TEXHIKH.

2.1. BuMiproBaJIbHi IPUCTPOI.

2.1.1. BigTBopenHs ¢izuunux BennuuH. Mipa.

2.1.2. BumiproBanbHe niepeTBOpeHHs (Hi3MYHOT BETMYUHH.
2.1.3. Kommapatop. [lopiBHAHHS (hi3HIHUX BETHIHH.

2.1.4. MacmrabHe BUMipIOBaJIbHE MTEPETBOPEHHS.

2.1.5. YucioBuii BUMipIOBAIBHUI MTEPETBOPIOBAY.

2.2. 3aco0u BUMiprOBaHHSI.

3. Meroau BUMIipIOBaHb.

3.1. IToxubku BuMiproBanb. Knacudikailist HoXxnOOk BUMipIOBaHHS.
3.1.1. CucremMaTH4Hi MOXHOKHM 1 METOAM iX BUITyUCHHS.
3.1.2. BunaakoBi TOXUOKH.

3.1.3. OmiHKa BHMTaAKOBUX MOXHUOOK MPSIMUX BUMIPIOBAaHb.
3.1.4 Ouinka BUMAJIKOBUX TIOXHOOK OITOCEPEKOBAHUX BUMIPIOBAHb.
3.2. BrnactuBocTi 3ac00iB BUMipIOBaHb.

3.2.1. CratnyHi METPOJIOTIYHI XapaKTePUCTHKH.

3.2.2. [Toxubku 3aco0iB BUMiptoBaHb. Kitac TouHocTi.

3.3. IloBipka 3ac00iB BUMIipIOBaJILHOT TEXHIKH.

3.4. lep>xaBHa cucTeMa 3a0e3IeUeHHs €THOCTI BUMIPIOBaHb.
4. EnextpoMexaHi4Hi BUMIPIOBaIbHI TIPUIIAIH.

4.1. MarHiToeneKTpuiHi NpUIIaau.

4.1.2. MarHiToeneKTpUIHNN BUMiPIOBAIbHUH TEPETBOPIOBAY.
4.1.3. MaraiToeneKTpuIHi aMIIepMeTpH.

4.1.4. MarHiToeJIeKTPU4HI BOIBTMETPH.

4.1.5. MarHiToeJIeKTpU4HI TallbBAHOMETPH.

4.1.6. MaraiToeeKTpuIHi OMMETPH.

4.1.7. BunpsMHi npunany.

4.1.8. TepMOeneKTpUYHI TPUITAIH.

4.2. EnexTpoMarHiTHi MpUIIaim.
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4.2.1. EnextpoMartiTHA# BUMipIOBAIBHHNA ITEPETBOPIOBA.
4.2.2. EnexTpoMartitHi aMIepMeTpu.
4.2.3. EnexTpoMarHiTHi BOJBTMETPH.

4.3. EnexTpoarHaMivHI MTPHIAIH.

4.3.1. EnextpoanHaMiyHUN BUMIPIOBAIBHUH MEPETBOPIOBAY.

4.3.2. AMnepMeTpH, BOJBTMETPU 1 BaTMETPH ENEKTPOIUHAMIYHOT
CHCTEMH.

4.3.3. ®eponuHaMiuHU BUMIPIOBAIEHUI TEPETBOPIOBAY.

4.3.4. EnextpoMexaHiuHi 4aCTOTOMIpH 1 pa3oMeTpH.

4.4, EnexTpocTaTHUYIHI TPUITAIH.

4.4.1. llpyuHun aii eNeKTpOoCTaTHYHUX MPHIIA/IiB.

4.4.2. TlepeBaru Ta HEIOJIKU €ICKTPOCTATUYHUX NPUITALIB.

5. BumipioBaHHsI €Heprii i HOTYXHOCTI.

5.1. BumiproBanbHi TpancpopmaTopy 3MiHHOTO CTPyMY Ta HaIllpyTH.

5.1.1. BumiproBanbHi Tpancdopmaropu crpymy (BTC).

5.1.2. BumiproBanbHi Tpancdopmaropu Hanpyru (BTH).

5.2. BumiproBaHHS IOTY>KHOCTI.

5.2.1. BumiproBaHHA aKTHBHOI MMOTYXHOCTI B TpH(a3HUX KOJIAX.

5.2.2. Tpudasni BaTMETpH.

5.2.3. BumiproBaHHS peaKTHBHOI OTY>KHOCTI.

5.2.4. TloxuOku  BUMIpIOBaHHS  TOTYXXHOCTi, 5IKi  BHOCSTBCS
BUMIPIOBAJILHUMU TPaHCPOPMATOPAMHU.

6. BumipioBaHHS  eNEKTPHUYHOI eHeprii  IHAYKUIHHUMH
JTYMWIBHUKAMH.

7. EnextponHi, uuQpoBi Ta MIKpONPOLECOPHI BUMIpPIOBaIbHI
puiIagm.

7.1. EnekTpoHHI aHAJIOTOBI MPHITA TH.

7.1.1. ExexTpoHHI BOIBTMETPH.

7.1.2. EnexTpoHHI 4aCTOTOMIpH.

7.1.3. EnextponHi hazomeTpu.

7.2. BuMipioBaHHSI MarHiTHAX BEJIMYHH.

7.2.1. BumiproBaibHi epeTBOpIOBavi MarHiTHUX BETUYHH.

7.2.2. [HOyKUiiHI IepeTBOPIOBaYi.

7.2.3. 'anpBaHOMArHITHI TIEPETBOPIOBAYI.

7.2.4. 'ampBaHOMAarHITOPEKOMOIHAITIHHI TIEpEeTBOPIOBAYI.

7.2.5. ®epomMoaynALiiiHi IEpEeTBOPIOBaYi.

7.2.6. SlnepHi mepeTBOPIOBAYi.



7.3. BuMipioBaHHSI HEEJICKTPUIHIX BEITUIHH.

7.3.1. OcobarBOCTI BUMIpIOBaHHS HEENEKTPUIHUX BEJINYMH.

7.3.2. Y3aranbHeHa CTPYKTypHA CXeMa.

7.3.3. [lapameTpraHi BUMIpPIOBAJIbHI TTEPETBOPIOBAYI.

7.3.4. Pe3ucTrBHI epeTBOPIOBaYi.

7.3.5. €MHICHI TepeTBOPIOBAYI.

7.3.6. IHOyKTUBHI IIEpeTBOPIOBAYi.

7.4. LludpoBi BUMipIOBaIbHI TPUTIAIH.

7.4.1 KBanTyBaHHS 1 TUCKpETH3AIIiS.

7.4.2. IloxnOku HUppOBUX BUMIPIOBAJILHUX MIPUIIaIiB.

7.4.3. Knacudikartis iudgpoBHUX BUMIiPIOBATBHIX TIPHIIAITIB.

7.4.4. 1ludbpoBuil 4aCTOTOMIp CEpEIHIX 3HAYCHD.

7.5. MikpoIporiecopHi BUMipIOBaJIbHI CUCTEMH.

7.5.1. @yHkmii, MmO BUKOHYIOTBCS  MIKpOIIPOLECOpaMH Y
BHMIpIOBAJIbHHUX CHCTEMAX.

7.5.2. ApxiTeKTypa MiKpOIIpOLIECOPHOT CUCTEMHU.

7.5.3. IlokpalieHHs! METPOJIOTIYHUX XapaKTEPUCTHK.

7.5.4. IlpouiecopHi MOXHOKK BUMipIOBaHb.

8.CranmapTu3zaitis.

8.1 3aranpHi BizoMocTi po cranzaptu3aniro. OCHOBHI TEPMiHH Ta iX
BH3HAUYEHHS 31 CTaHIAapTH3AIlil.

8.2. Oprasni3zaiiis poOOTH 31 cTangapTH3aIii B YKpaiHi

8.2.1 [llenTpampHuii opraH BHKOHaBUOoi Biagum y cdepi
CTaHIapTHU3aIlil

8.2.2 Pana cranmapru3atii

8.2.3 Meta Ta OCHOBHI NPHHIUIK ACPKAaBHOI MOJITUKK Yy cdepi
CTaHIapTHU3aIlil

8.2.4 O0’exTH cTaHmapTH3AMil

8.3 Cranmaptu Ta iX 3aCTOCYBaHHS

8.3.1 INops ok po3poOIieHHS 1 TPUIHATTS, IEPEBiPKH, BHECEHHSI 3MiH
Ta Meperisay CTaHIapTiB.

8.3.2 Ilopsimok 3acToCyBaHHS CTaHIAPTIB.

8.3.3 Buau cranmapris.

8.3.4 Ilo3HavueHHs cTaHIAPTIB 1 HOpPMATUBHUX TOKYMEHTIB.

8.4 Cuctemu cTaHmapTiB

8.4.1 llepxaBHa cCTEMa CTaHIapTU3AIII].

8.4.2 €nuna cucteMa KOHCTpYKTOpchKoi gokymenTanii (€CK/).

8.4.3 €nuHa cucteMa TexHoJoriyHo1 nokymenTanii (€ECT/).
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8.4.4 JlepxaBHa cucTteMa 3abe3neueHHs €AHOCTI BuMiptoBansb (JICB).

8.4.5 Cucrema crannapriB 6e3neku npaui (CCBIT).

8.4.6 HopMOKOHTpOJb TeXHIYHOI JOKyMEHTamii (CTaHaapTH3aLiiHIHA
KOHTPOJTb)

8.5 INopsaa0ok BOpPOBAIKEHHS CTaHAAPTIB 1 JIEP)KaBHUN HArjsia 3a ixX
JOoJep KaHHIM

8.5.1 Ilopsok BIpOBaKEHHS CTaHIAPTIB.

8.5.2 JlepkaBHUH HarJIAl 3a «BIPOBADKEHHAM 1 J0JCPKaHHIM
CTaHIAPTIBY.

8.5.3 Texniko-ekoHOMIYHa e(DEeKTHBHICTh CTaHIAPTH3ALIII.

9. Ceprudikaris.

9.1. OCHOBHI MOHSATTS, MeTa Ta 00’ €KTH cepTUdiKalii.

9.2. Ponb ceprudikauii y migABHIICHH] SIKOCTI MPOAYKLIII.

9.3. SIkicTh Ta KOHKYPEHTOCIIPOMOKHICTh POIYKLIi.

9.4. OCHOBHI MOHATTS Ta BU3HAYEHHS Y Tally3i SKOCTi MPOIYKIIii.

9.5. B3aeM03B 130K KUIBKOCTI Ta SIKOCTI HPOTYKIIii.

9.6. KoHTpoJIb Ta OIliHKa SKOCTI MPOIYKIIii.

9.7. KinbkicHa o1iHKa SKOCTI POMYKIii (KBATIMETPist).

9.8. Meroiu BU3HAYEHHS TOKA3HUKIB SIKOCTI MPOIYKIIii.

9.9. YnpaBniHHA SKICTIO MPOAYKIII.

9.10. Ceprudikarist cuCTeM SIKOCTI.

9.11. AynuT SIKOCTI.

9.12. Cucremu ceprudikarii.

9.13. [IpaBuia Ta MOCiIOBHICTH MPOBEACHHS cepTUdiKalii.

9.14. AxpenuTariist opraHiB i3 cepTudikailii Ta BUIpoOyBaTbHUX

naboparopii.

9.15. Tennenuii ~ po3BUTKY  AiSIBHOCTI  YKpaiHM B ramysi
ceprudikarii.

9.16. 3Hak BiAMOBITHOCTI i MpaBUyIa HOTO 3aCTOCYBaHHS.

9.17. MapkyBaHHS TOBapiB.

9.18. Mi>xkHapoHI 3HAKH BiAMOBITHOCTI MPOTYKIIii.



3arajapHi BUMOIY 10 BAKOHAHHSA KOHTPOJbHOI podoTH

Koxnuit ctyaeHT 3aounoi ¢opMu HaBuaHHS B IPOIECi BUBUCHHS
JMCIMIUTIHE BUKOHYE KOHTpoJibHY poboty (KP), ska oXormiroe OCHOBHI
PO3IiTH TACITATIIIHY.

B mpoueci Bukonannsa KP cryneHT noBuHeH:

- PO3KPUTH TPU TCOPSTUYHHUX MUTAHHS 3T1THO 3 BapiaHTOM;

- pO3B’sI3aTH ABBI 3ajadi 3rigHO 3 BapianToM, y KP HaBectn ymoBH,
BHUXiJHI JlaHi, PUCYHKH, AKIIO BOHM MOTPiOHI, Ta BJIAaCHE IOCIiIOBHE
PO3B’sI3aHHS KOXKHOT 3a/1a4i.

Bapiantn iHAMBiZyadpbHUX 3aBOaHb IUIT  KOXKHOTO  CTyIEHTa
BHU3HAYAIOTHCA BUKJIadadEM.

KP Bukonyethcs Ha apkymax ¢opmary A4. Tekcr Mmoxe OyTH
BUKOHAaHMM PYKOMUCHHM crocoboMm abo HaOpanmid Ha KOMI'IOTEpi ¥y
penakropi Word, mpudt 14nT, MibkpsakoBuii iHTepBan 1,5; mosst BepXHe,
HWXHE, 31iBa Ta 3mpaBa mo 20 mM. PosmpykoBana KP wmae Oyrtu
30poIrypoBaHa 3J1iBOi CTOPOHH.

[TocnioBHICTH PO3IiIB:

- TUTYJbHA CTOPiHKa;

- 3apmaHHsA 1, 2, 3, sKi MICTATh pO3TOPHYTI BIiAMOBIAI Ha

TEOpETHYHI MUTAHHS 3T1THO BapiaHTy;
- 3aBmaHHsA 4, sKe MICTUTh BHUXIJHI JaHI 3TiAHO BapiaHTy i
PO3B’sI3aHHS;

- 3aBHaHHSA 5, fgKe MICTHTH BUXIJHI JdaHi 3TIHO BapiaHTy i

pO3B’sI3aHHS;

- TepeJiK BUKOPUCTAHOI JIITepaTypHu.

[pu BukonanHi KP cTymeHT Moke KOpUCTYBaTHCS HE TiJIbKH
JiTepaTypolo, IO PEKOMEHAOBaHa, ane 1 OyIb-KOI JOCTYIHOIO
HaBYAIBHOIO Ta TEXHIYHOIO.
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3aBaanHga 1

JlaTi MOBHY pO3TOPHYTY BiAIOBIIb HAa OJHE i3 3alUTaHb, HABEICHUX
HWXYe, 3T1THO IHAMBITyaIbHOTO BapiaHTY, SIKUI BU3HAYAE BUKIAIa.

1. EnekTpoHHI BOJIBTMETPHU: aMIUTITYAHHH BOJBTMETP Ta BOJIBTMETP
Cepe/iHIX KBaJJpaTHYHHUX 3HAYCHb.

2. EnexTpoHHi yacToToMipu Ta asomeTpu. IX MeToau BUMiproBaHHS.

3. MocToBi 3aco0u BUMipIOBaHHSI.

4. KomneHcarriiiai 3acoon BUMipIOBaHHS.

5. BumiptoBaHHs €JIeKTPUYHOT eHeprii €JIEKTPOHHUMU
TYATHHUKAMH.
6. KBanTyBanHs 1  JHCKpeTH3AIlis. IToxubkm  nmdpoBux

BHUMIPIOBATBHUX MPUIIAIIB.

7. Ludposuii hazomerp MUTTEBUX 3HAYECHB.

8. BumiproBanbHi mepeTBOpIOBavi MarHiTHUX BEJTHYHH.

9. BumiproBaHHsI XapaKTepUCTUK TOCTIHHUX MAarHITHUX  TIONIB
BeOEPMETPOM.

10. Cencopu ctpyMy 1 Hanpyru Ha OCHOBI edekra Xoa.

11. OcoOnmBOCTI BUMIpIOBaHHS HEENEKTPHYHUX BEITHIUH

12. BumiproBaHHsI €JIEKTPUYHOI eHeprii IHAYKIIHHAMEA
JTYMIBHUKAMH.

13. BumiproBaHHS peaKTHBHOI MOTYXHOCTI B TpU(a3HUX KOJIaX.

14. BumiproBaHHS aKTHBHOI MTOTY>KHOCTI B TpH(Pa3HUX KOJIaX.

15. BumiproBanbHi TpanchopMaTopy 3MIHHOTO CTPYMY Ta HAIPyTH.

16. MarsitoeJaeKTpryHi ralbBaHOMETPH.

17. EnexktpocTaTidHi IpHIau.

18. EnekTpoMaruitTHi npuiaiu.

19. EnexTpoauHaMivHi TpUIIAAH.

20. MikporpoliecopHU#l BUMipIOBa4Y CTPYMY Ta HAlpyTH.
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3aBaaHHA 2

JlaTi MoBHY pO3TOpPHYTY BiAIOBIIb HAa OJHE i3 3alUTaHb, HABEICHUX
HWXYe, 3T1THO IHAMBITyaIbHOTO BapiaHTY, SIKUI BU3HAYAE BUKIAIa.

1. 3aranpHi TONOXKeHHsA. JlepkaBHI OpraHW CTaHOApTH3aIlii B
VYkpaiHi.

2. CyTHICTb, IPUHIIUIIY, META 1 3aBIaHHS CTaHAPTHU3ALlI].

3. Bumu crangaptiB i crangapTu3arnii.

4. [IpaBOBi OCHOBH CTaHIAPTH3AIII].

5. JlepkaBHMI KOHTpPOJIb Ta HamJIAg 3a JAOTPUMAHHAIM BHMOT
Jep>KaBHUX CTaHAAPTIB.

6. HopmarmizamiitHuiii KOHTPOJIb TEXHITHOT JOKYMEHTAITI].

7. Opranizamis poOIT 3 craHmapTh3amii i BHMOTH 1O 3MICTY
HOPMAaTHUBHUX JTOKYMEHTIB.

8. MeToau crannapTuzaiii.

9. KoMIuiekcHa ctanmapTu3aiisi.

10. Bunepemkaroya cTaHAapTH3ALIIS.

11. Mixrany3eBi cUCTeMHU (KOMILJICKCH) CTaHIaPTiB.

12. €nuHa cuctemMa KOHCTPYKTOpChKoi mokymeHnTarii (ECKJI).

13. €nunHa cuctema TexHosoriuHoi qokymenTtamii (ECT/).

14. ExoHOMIYHA €)EKTUBHICTh CTaHIapPTHU3AIII].

15. Mixuaposui crangaptu cepii 1ISO 9000, 10000 i 14000.

16. €sponeiicwki cranmaptu cepii EN 29000 | EN 45000.

17. Po3poOka Mi>KHapOAHUX CTaHIAPTIB.

18. [opspok po3poOieHHs MiKepKaBHUX CTaHIAPTIB.

19. Kommuiekcn  cTaHmapTiB Ta  HOPMOKOHTPOIb  TEXHIYHOI
JIOKYMEHTAIIi1.

20. Cucrema cTaHAapTiB 3 SKOCTI.
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3aBganuga 3

JlaTu MOBHY pO3TOPHYTY BiAIOBIIb HA OJHE i3 3allUTaHb, HABEICHUX
HWXYe, 3T1THO IHAMBITyaIbHOTO BapiaHTY, SIKUI BU3HAYAE BUKIAIa.

. OCHOBHI TTOHATTS, MeTa Ta 00’ €KTH cepTHRIKAIIii.

. Ponb ceprudikatiii y migBUIIEeHH] IKOCTI TPOAYKIIIi.

. SIKicTh Ta KOHKYPEHTOCTIPOMOKHICTh MPOAYKLIi.

. OCHOBHI MOHATTS Ta BU3HAYEHHS Y Tairy3i sIKOCTI MPOAYKIII.
. B3aeM03B’ 130K KiJTbKOCTI Ta SIKOCTi IMPOAYKIIii.

. KonTtposns Ta oninka sSKocTi NpoayKIii.

. KinmpkicHa oliHka SKOCTI MPOAYKIIii (KBaJiMETpis).

. Meronu BU3HAYCHHS MOKA3HUKIB SKOCTI TIPOIYKITii.

. YrpaBiiHHS AKICTIO MPOIYKIIil.

10. Ceprudikaiiis CUCTEM SKOCTI.

11. Ayaur sKoCTi.

12. Cuctemu cepTudikarii.

13. [IpaBuna Ta NOCiOBHICTh MIPOBENCHHS CepTH(IKAIIii.

14. AxkpenuTanisi opratis i3 cepTuikauii Ta BUIpoOyBaIbHUX
nabopatopii.

15. Buan, opranu i pyHkmii ceprudikarii.

16. 3aranpHa cxema, MpaBuIIa Ta HOPSIOK MIPOBEACHHS cepTHdiKaii.
17. Tenaenmii po3BUTKY AisTbHOCTI YKpaiHH B Tamy3i cepTudikariii.
18. 3Hak BigMOBITHOCTI i MpaBMiIa HOTO 3aCTOCYBaHHS.

19. MapkyBaHHs TOBapiB.

20. Mi>kHapo/IHI 3HAKH BiJIMIOBIAHOCTI MPOYKIIii.

O 01N N AW
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3aBaanuga 4

1. OGumcnuTH MiHY MOAUIKH Ta IMOKa3 BatMeTrpa, skmo U=600 B,
1=7,5A, xinbkicTs ofainok 100, a cTpinka npunamy Bkasye Ha 30.

2. BuzHauuTu aOCOIOTHY 1 3BE/ICHY MOXUOKY MPUIIAJTY 3 iala30HOM
BuMmiproBanb 0-10A ta kiracom Tounocri 0,02.

3. Ob6uncnuTH MiHY MOJUIKK Ta TMOKa3 BaTMmeTpa, skmo U=300 B,
1=2,5A, kinbkicte noginok 150, a cTpinka npuiaay Bkasye Ha 20.

4. BuzHaunTtH abCOMOTHY 1 3BeZieHy MOXUOKK NpUiIaay 3 Aiara3oHOM
BuMiproBanb 0-5A Ta kimacoM TounocTi 0,05.

5. O0uucnauTy LiHY MOAUTKMA Ta TMOKa3 BaTMmerpa, skimo U=100 B,
[=5A, kinpkicTb moxinok 150, a crpinka npunany Bkasye Ha 35.

6. BuzHaunT aOCONIOTHY 1 3BeJIcHY MOXUOKH MPHIIATY 3 Aiarma30HOM
BuMipioBanb 0-2,5A ta kiacom TounocTi 0,1.

7. O0uMcnIUTU IiHY MOMAUIKK Ta MOKa3 BarMerpa, skmo U=150 B,
[=2,5A, xinekicts noxinok 100, a crpinka npunaay Bkasye Ha 40.

8. BusHaunTH abcoOTHY 1 3BejieHy MOXUOKK NpUIIay 3 Jiara3oHoM
BuMiptoBanb 0-30MA Ta kiacom Tounocti 0,5.

9. OOumcnauTy 1iHY NMOAUIKM Ta TMOKa3 BaTtMmerpa, sikmo U=500 B,
I=7,5A, xinmpkicts ook 200, a cTpinka mpunaay Bkazye Ha 130.

10. Bwusnauutud aOCONIOTHY 1 3BEACHY MOXUOKH NpUIaLy 3
nianazoHoM BumiptoBasb 0-150B Ta kiacom TouHocTi 1,0.

11. O6umucnuTH IiHY TOJUIKA Ta TIOKa3 BatMeTpa, skmo U=350 B,
I=2A, xinpkicTh mogiiok 150, a cTpinka npuiaay Bkaszye Ha 50.

12. Bwusnauutu aOCONIIOTHY 1 3BEICHY MOXUOKH TpWIagy 3
nianazonom BumiptoBanb 0-100B Ta kimacom TouHocTi 0,2.

13. OOumucnuTH IiHY TOJIKK Ta TIOKa3 BatMeTpa, skmo U=200 B,
[=5A, kinbkicTs nofiniok 250, a cTpinka npuiaay Bkazye Ha 230.

14. BwusHauutH aOCOMIOTHY 1 3BeAeHY NOXHOKM TNpuiaay 3
nianmazoHoM sumiptoBaHb 0-300B Ta kmacom TouHocTi 0,1.

15. OGumcnuTy MiHY TOMIIKKA Ta TMOKa3 BarMerpa, skmo U=100 B,
[=2,5A, kinbKicTh IOIIOK 75, a cTpiika npuiany Bkasye Ha 30.

16. Bwusnauntu abcomoTHY 1 3BelJeHy MOXUOKH TpwiIagy 3
niamazoHoM BuMipioBanb 0-300MB Ta xiacom TognocTi 1,0.

17. O0uuCIUTH IiHY TOJUIKK Ta TOKa3 BarMeTpa, skimo U=400 B,
[=7 A, xinbkicts noginok 300, a crpinka npuiagy Bkazye Ha 100.
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18. Bm3Haumtm aOCONIOTHY 1 3BEACHY TIOXHOKH TIpHiIagy 3
niana3zoHoM BumiproBanb 0-600B Ta kimacom TouHocTi 2,0.

19. OOuucnuTH 1iHy TOJUIKK Ta TIOKa3 BarMeTpa, skimo U=300 B,
I=5A, xinpkicth moainok 200, a cTpinka mpmiagy Bkaszye Ha 80.

20. BusHauuTH aOCONIOTHY 1 3BeIEHY TMOXHUOKM mpuiaamy 3
nianazonoM BumiproBanb 0-10 kBT ta kacom tounocri 1,0.

3apaaHuga 5

1. O0YHCTUTH aKTUBHY MOTYXHICTb, SIKIIO € MOKAa3u JBOX BaTMETPIB
20 momimok i 35 mominok. Ilapamerpu mnepmoro Batmerpa: U=300B,
1=2,5A, N=100 noxinok. Ilapamerpu apyroro Batmetpa: U=150B, [=2,5A,
N=150 noxinox.

2. OOYHMCIHTH pEaKTUBHY TOTYXHICTb, SKIIO € TIOKa3d JBOX
BatMmerpiB 30 moxinok i 55 mopinok. [lapameTpu mnepmioro BaTMmeTpa:
U=600B, I=5A, N=200 noginok. [Tapamerpu npyroro Barmerpa: U=300B,
I=5A, N=100 moxiiox.

3. OOYUCITUTH aKTUBHY MOTY>KHICTb, SIKIIO € IMOKa3H JIBOX BaTMETPIB
40 noxinok i 65 nmoxinok. [Tapamerpu mepmoro Barmetpa: U=100B, [=5A,
N=100 nominok. Ilapamerpu npyroro Barmerpa: U=300B, [=2,5A, N=150
MOJTLIOK.

4. OOYMCIUTH aKTHBHY MOTYXKHICTh, SKIIO € IIOKasH TPhOX
BarmetpiB 30 moximok, 25moxinok i 55 momimok. ITapamerpu mepiroro
BatMmetpa: U=300B, [=5A, N=100 noxisiok.

5. OOuMCNIUTH pEakTHBHY TMOTYXXHICTh, SIKIIO € IIOKasd TPbOX
BarMeTpiB 40 mominok, 35mominmok i 50 mominmok. Ilapamerpu mepmioro
Barmetpa: U=600B, [=5A, N=150 nmoxinmok. [lapameTpu mpyroro BaTMeTpa:
U=300B, 1=2,5A, N=300 moxinok. Ilapamerpu TpeTHOrOo BaTMETpA:
U=300B, I=5A, N=150 noginox.

6. OOYHMCINTA aKTHBHY TIOTYXHICTh, SKIIO € TIOKa3W TPHhOX
BatMeTpiB 30 moainok, 25moxainok i 55 mominok. Ilapamerpu mepimoro
Barmetpa: U=300B, [=5A, N=100 noxinok. [Tapametpu npyroro BatmeTpa:
U=300B, I=5A, N=100 noginok. [lapamerpu tperroro Barmerpa: U=150B,
I=5A, N=150 noaiioxk.

7. OO0umcnuTH MOXMOKY BHMIPIOBaHHS PEAKTHBHOI MOTY>KHOCTI
METOAOM OTHOTO BaTMETpa, SKIIO MapaMeTpu LBOTO BaTMETpa: Kiac
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tounocti 0,5, U=300B, [=10A, N=150 moxisiok, CTpiJika BaTMETpa BKa3ye
Ha 15 mopinok.

8. O0YHMCIUTH pEeakTHBHY TMOTYXHICTh, SKIIO € IOKa3sH TPbOX
BarmetpiB 30 momimok, 25mominok i 55 moximok. ITapamerpu mepimroro
Barmetrpa: U=300B, [=5A, N=100 moxinok. [TapameTpu npyroro BarMerpa:
U=300B, I=5A, N=100 noginok. [lapamerpu tpetrboro Barmerpa: U=150B,
I=5A, N=150 noainox.

9. OOYHMCITUTH TOXWOKY BHMIPIOBAHHS pPEAKTHBHOI ITOTY>KHOCTI
METOZIOM OJHOTO BaTMETpa, SKIIO IMapaMeTpu IOTO BaTMETpa: Kiac
tounocti 0,02, U=100B, I=5A, N=100 moainok, cTpiika BaTMeTpa BKa3ye
Ha 35 HoAiIoK.

10. OOGumciautH mMOXMOKY BHMIPIOBAaHHS aKTHBHOI MOTY>KHOCTI
METOZOM OJHOTO BaTMETpa, SKIIO MapaMeTpu LBOTO BaTMETpa: Kiac
tounocrti 0,5, U=600B, I=10A, N=100 moainok, cTpilika BaTMeTpa BKa3ye
Ha 20 moaisoK.

11. OOumcnuTH TOXMOKY BHMIPIOBaHHS aKTHUBHOI MOTY>KHOCTI
METOAOM OJHOTO BaTMETpa, SKIIO MapaMeTpu LBOTO BaTMETpa: Kiac
tounocrti 0,2, U=300B, I=10A, N=150 moxinok, cTpiiika BaTMeTpa BKa3ye
Ha 25 MOALIOK.

12. O0uMCIUTH PEAKTHUBHY IMOTYXKHICTb, SKIIO € TMOKa3H ABOX
BarMeTpiB 40 mominmok i 65 mominmok. Ilapamerpm mepmioro BaTMmeTpa:
U=100B, I=5A, N=100 noginok. ITapamerpu apyroro Barmerpa: U=300B,
1=2,5A, N=150 nomiox.

13. OOYMCIUTH pPEaKTHBHY HOTYXHICTb, SKIIO € TOKa3d TPhOX
BarMeTpiB 30 momimok, 25mominok i 55 mominmok. Ilapamerpu mepmioro
BatMmetpa: U=300B, I=5A, N=100 noxinok. [TapameTpu apyroro Barmerpa:
U=300B, I=5A, N=100 noginok. [lapamerpu tpersoro Barmerpa: U=150B,
I=5A, N=150 nmoaijioxk.

14. OOunciaWTH aKTHBHY TIOTYXHICTh, SIKIIO € TIOKa3W JBOX
BatMeTpiB 40 mozmiiok 1 65 moxinok. [TapameTpu mepiioro BaTMeTpa:
U=100B, I=5A, N=100 noxinok. ITapamerpu npyroro Barmerpa: U=300B,
1=2,5A, N=150 noziyiok.

15. OOGuuciauTH aKTUBHY IMOTYXKHICTh, SKIIO € IIOKa3u TPhOX
BarmeTpiB 40 mopinok, 35moxinok i 50 mominmok. Ilapamerpu meprioro
Batmerpa: U=600B, I=10A, N=150 mnogimok. Ilapamerpum npyroro
Barmerpa: U=600B, [=2,5A, N=150 momimok. IlapameTpu TpeTHOTO
Barmetpa: U=300B, [=10A, N=150 momiiok.
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16. OOYMCINTH PEAKTUBHY IIOTYXKHICTh, SIKIIO € ITOKa3W TPHhOX
BatMeTpiB 40 mominok, 35 mominok i 50 moxinok. IlapameTrpu mepioro
Barmetpa: U=600B, [=5A, N=150 noxinok. [TapameTtpu npyroro Batmerpa:
U=300B, I=2,5A, N=300 mnomimok. Ilapamerpu TpeTHOr0 BaTMETpa:
U=300B, I=5A, N=150 nozginox.

17. OOYMCIUTH aKTUBHY WOTYXHICTh, SKIIO € TIOKa3d TPHOX
BatMmeTpiB 40 mominok, 35moxinok i 50 moxinok. Ilapamerpu mnepimoro
Barmetpa: U=600B, [=5A, N=150 nmoxinmok. [TapameTpu npyroro BarMmerpa:
U=300B, I=2,5A, N=300 mnomimok. Ilapamerpu TpeTHOTO BaTMETpa:
U=300B, I=5A, N=150 noainok

18. OOuncauTy TOXMOKY BHMIPIOBAaHHS AaKTHBHOI ITOTY>KHOCTI
METOZIOM OJHOTO BaTMETpa, SKIIO IMapaMeTpu ILOTO BaTMETpa: Kiac
tounocri 0,5, U=300B, I=5A, N=100 nozinok, cTpijika BaTMeTpa BKa3ye Ha
30 noaiinoK.

19. O6uncnuty MOXWOKY BHUMIPIOBaHHS pPEAaKTHBHOI MOTY)KHOCTI
METOZOM OJHOTO BaTMETpa, SKIIO MapaMeTpu LBOTO BaTMETpa: Kiac
tounocti 1,0, U=600B, I=5A, N=100 noainok, cTpiiika BaTMETpa BKa3ye Ha
45 moainox.

20. OOuncnuTH TOXHOKY BHMIPIOBAaHHS aKTHBHOI TMOTY>KHOCTI
METOJIOM OJIHOTO BaTMETpa, SKIIO MapaMeTpU I[bOI0 BaTMETpa: Kiac
tounocti 0,05, U=300B, I=10A, N=100 moxiyiok, cTpijika BaTMeTpa BKa3ye
Ha 40 moxioK.
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Jomatox A

3pa3ok oopMIIeHHSI TUTYJIbHOI CTOPIHKH

MiHicTepCcTBO OCBITH 1 HAyKH Y KpaiHu
HarmionanpHui yHIBepCHUTET «3amopi3bKa MOITEXHIKa»

Kadenpa EITA

KonTposabna podorta
3 AUCHMILIIHA
«MetpoJorisi, cranaapTusanis i ceprudikanis»

Buxkonas:

cryn. rp. E-333 Iranenko LI
[lepeBipuB:

JOIICHT ITerpenxo ILIL

2025



21

Honatox b

Io3acucTemMHui oxuHUL, sIKi TOMyIIEHi 10 3aCTOCYBaHHS HA PiBHi 3
onquanusiMu cuctemu CI

Tabnuust B.1 — BinnoBimHICT TpEACTAaBICHHS I103aCUCTEMHUX
ONIMHUIIb, SKi JOMYIIEHI JO0 3acTOCyBaHHS Ha pIiBHI 3 OJUHUISIMHU
cuctemu CI

O unouin
Hosmssernm
Hasna z S
Bhadsis Hasna g g |Cnissimomennn Tprvirea
i = 3 ovnousesn C1
| &
- -~
1 2 3 4 S 6
XHIIHIA Xn min 1xn~60¢ Hepomvermse
Yac* TOAKRNA roj h 1 roa = 3600 ¢ BHROPHC TAHHA 3
A00a A d 1~ 24r01 npedixcamu
TOMNA T 1 17~ 1000 xr
LHCHTHSP 1 Z 1 o= 100 kr FHaeHnR aromuol
Miacs viiduxopana OMHIIL MACH
i ATOMMA i 1 aom BHIHANCHO
OIHHMIR ko s 1,66054-10°7 CRCHCPHMEHTAILI0
MACH
06", ' o P Jlip ¢ CHELIATLHOI
s aip n 1 3y w00 KVGivHoro
MICTRICTR 107w
ACHMMETPA
Sx o2 CACKTPON- _ |rom= yaaryys| NS spes:
Encprisn B eV 19 BOJLTA BHIHAYCHO
BOJIMT 107 Jlx
SRCIICPHMEHTUTLIO
Ipaye 1" = (w'180) pan
17= (1/607)
TLroummmmh | xnw
O XBWIHHA (x/10800) paa
K¥T . .
CCKYILA W ot 1% = (1/60°)
- (3 648000) pan
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Jonatox B
YMoBHI no3HAYeHHS HA eJIEKTPOBHMIPIOBAJIBLHUX MPUIAIAX

Tabnuust B.1 — BiamoBigHiCTh MpeaCTaBICHHS YMOBHHX IO3HAY€HBb
Ha eJICKTPOBUMIPIOBATIBHUX MPUIAIaX

YmoBHe YmosHe
3micT mo3HAveHH S 3micT mo3HAYeHHA
MO3HAYEHHA MO3HAYEHHS
J— IMocriitanii crpym Croinbanii saTnckay
s 6araTolkanb-
HUX i KOMOiHOBAHHMX
npHuaagis
~ 3minunit cTpyM "\‘ Kopexrop
s Crpym nocriftanit abo 7777}777 3aTHckay, cnoayde-
3MiHHEHHI HH 3 KOpnycoMm
[sonania sumiploBasin- I 3aTHCcKay, cnoyyye-
{72 kB HOI cHCTeMH BHIIPO- —_ Huil i3 seMmaelo
a) 0) OyBaHa HANpPyrolo,
Hanpuknag, 2 kB:
a) crape NO3HAYEHHA,
0) HOBE
T | Poboue nonoxxenns MargiToeJeKTpHYHA
npHIagy BepTHKAIbHE: cHCTeMA NPHIALY
a) 6) a) crape NO3HAYEHHA, —
6) HOBE
—> 1 | Poboue nonokenHs EnexTpoMarsiraa
a) 6) NPHIALY TOPH3OHTANb- cHeTeMa IpHIagy
He:
a) crape NO3HAYeHHA,
0) HOBE
25 Knac rousocri npu- Enexrpogunamiuga
aany CHCTeMA NpPHIaLy
Inaykniiina cucrema i Enexrtpocrarnusa
npuiagy T CHCTeMA NpHJIaLy




