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OPT'AHI3AIIIAHI BUMOI'H 1O MPOBEJAEHHS JTABOPATOPHUX
3AHATDH

JlaGopaTopHe 3aHATTA — BUJ HABUAJILHOTO 3aHATTS, Ha SKOMY KYPCaHTH,
CTYJICHTH OCOOMCTO, aJie MiJl KePiBHUIITBOM BHKJIa/ada, MPOBOISITH EKCIICPUMEHTH
9 JOCIIIN 3 METOIO MPAKTHYHOTO IMMATBEPIKEHHS OKPEMHUX TEOPETHYHHUX IT0JI0-
KEHb HaBYAIBHOT qucHUIUTIHY. [lepenik TeM JabopaTopHUX 3aHATh BU3HAYAETHCS
pobounMH mporpamMaM HaBYaJIbHUX JUCIMIUIIH. 3aMiHa J1Ta0OpaTOpPHUX 3aHSTh
IHITMMY BUJaMU HaBUYAJbHUX 3aHATHh HE JIO3BOJISAETHCSA. Y TPOIECi 1abopaTopHUX
3aHITh KYpCaHTH, CTYJICHTH Ha0yBalOTh MPAKTUYHUX HABUUOK poOOTH 3 JabopaTo-
pPHUM 00JIaTHAHHSAM, OOYHCITIOBATPHOIO TEXHIKOI, BUMIPIOBAIBHOIO amapaTyporo,
OBOJIOJIIBAIOTh METOJIMKOKD €KCTICPUMEHTAIBHUX JIOCITIKEHb. Y TIPOIeCi 3aHsTTS
BUKJIaJ]a4eM KOHTPOJIFOETHCS IMITOTOBIIECHICTh KYPCAHTIB, CTYJCHTIB JI0 J1abopaTo-
pHOT pOOOTH, 1O BUKOHAHHS 3aBJaHb 32 TEMOIO 3aHATTS, a TAKOXK IMEPEBIPAETHCS
oopMIIEHHS 1HIMBIAYaJbHUX 3BITIB 3 IPOBEIEHOT pOOOTH Ta i€ X 3aXUCT mepes
BukiagadeM. [1iICyMKOBI OIIIHKM BUCTAaBISIIOTHCS B KypHaJIl 00JIIKY HaBYAIBHUX
3aHITh Ta BPAXOBYIOTHCS MPH BHUCTABJICHHI CEMECTPOBOI MiJICYMKOBOT OIiIHKH 3 Ha-
BYAIBHOI JUCITUTLTIHH.

JIJ1st IpOBEICHHS JTAOOPATOPHOTO 3aHSATTS 3aJIy4arOThCs 2 BHKIIaJiaya, MpH-
YoMy akajZieMIyHa I'pyra KypCcaHTiB, CTY/ICHTIB MOBHUHHA OyTH MOJUIIEHA Ha 2 MiAT-
pynu (mpuOIU3HO PiBHI 32 KIIBKICTIO).

VY HaBuanbHIN HabopaTOpii ENEKTPOTEXHIKA KYpCaHTH, CTYJI€HTH BUBYAIOTH
SBUINA, 1110 BiIOYBAIOTHCS B €JIEKTPUYHMX 1 MAarHITHUX KOJIaX, 3100yBalOTh HaBUY-
KU B TTIOCTAHOBIII €KCIIEPUMEHTY, CITOCTEPEKEHHI 1 peecTparllii pi3HUX MPOIIECIB, M0
NPOTIKAIOTh B €JIEKTPUYHUX KOJaX, MalIMHAX 1 amnapaTtax 3 aHalli30M MOXKJIMBUX
IPUYMH BUHUKHEHHS aBapIMHUX CUTYAIliH 1, IK HACHIJIOK, MTOYKEXK B1Jl HUX.

Meroauka mpoBeeHHs JJabOpaTOPHUX 3aHAThH 0OYMOBJICHA HASBHICTIO yCTa-
TKYBaHHS, KUIBKICTIO KYPCaHTIB 1 CTYACHTIB y TPyIi, OJJHOYACHO BUKOHYIOUHX PO-
00Ty ¥ opraHizali€ro TeXHIYHOTO 00CIyTOByBaHHS pOOOUYNX MICIlh Y JJa00paTopii.

OnTumanbHUll pe3yabTaT Yy HaBYaHHI JIOCATAETHCS MPU (PpOHTAIIBHOMY MPO-
BEJICHHI JJAOOPaTOPHUX 3aHATh, KOJHM BC1 KYPCaHTH 1 CTYJICGHTH OJIHIET TPYIH BHKO-
HYIOTh Opuragamu (1o 4-5 4oyoBiK) poOOTy Ha OJHY TEMY 3 OJJHOTHITHUMH TpHIIa-
namu. [lepeBaroro Takoi opraHizallii € MOKJIMBICTh BUKOHAHHS JJA0OPATOPHUX PO-
01T Oe3mocepeHBO MIiCIs BUBYCHHS BIAMOBIAHOT TEMHU HA JICKIISX, IO CIPHSIE 3a-
KPIMJICHHIO 1 PO3IIMPEHHIO 3HaHb KYPCaHTIB 1 CTyeHTiB. DpoHTaIbHA TTOCTAHOBKA
J1a00paToOpHUX POOIT J03BOJISE BUKIIAaueBl OJJTHOUYACHO KEPYBATH 1 CTEIKUTH 32 JTi-
SMH KyPCaHTIB 1 CTyJICHTIB, TPOBOJUTH TPYMOBUN THCTPYKTAX 3 BUKOPHUCTAHHAM
PI3HUX TEXHIYHUX 3aCO0IB HABYAHHS, JaBaTH JJIs BCIET TPYNH BKA3IBKH MO XONIY
BUKOHAHHSI 1a00paTopHOT pOOOTH 1 PO3KPUBATH 3arayibHI XapaKTepHI TOMUIKH KY-
pcanTiB Ta ctyneHTtiB. OHAK, Taka CHCTEMa BUMAara€ 3HaA4HOI KUTBKOCTI yCTaTKYy-
BaHHS JUIsl IOCTAHOBKH OJHOTHUITHUX JTA0OPAaTOpPHHUX POOIT a00 BUKOPUCTAHHS YHi-
BEpCAbHUX CTCH/IIB.

[Ipu HemocTaTHIN OCHAIIEHOCTI JA0OpaTOpli OJNHOTUIIHUM YCTATKYBAHHSIM
BUKOHAHHS J1a00paTOpHUX POOIT MOKHA POOUTH B IIAXOBOMY MOPSIIAKY, KOJIU Kyp-
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CaHTH 1 CTyIEHTH OpHUrajaMu BUKOHYIOTH Pi3HI poOoTH 3a rpadikom. Ilicas Buko-
HaHHS 4eproBoi poOOTH Opuraza KypCcaHTiB 1 CTYJEHTIB NEPEXOIUTh 0 HACTYIHOI
nabopaTtopHOi poOOTH, Y PE3yabTaTi YOTO OJHA Opurajaa Mo4YMHAE 3 Mepiioi podo-
TH, 1HIII - 3 HACTYITHUX, a TOTIM BOHU MIHSIOTHCSI MICIISIMU BIATIOBITHO A0 rpadika
BUKOHaHHs jabopaTopHux poOiT. Taka oprasizaiis 103BOJsSE NMPU OOMEXKEHIN Ki-
JBKOCT1 YCTaTKyBaHHsI BUKOHATH BC1 JabopaTopHi poOOTH, mepeadaueHi mporpa-
MOIO, ajJi€ HE JJa€ MOKJIMBOCTI MOTOJUTU TEMATHUKYy LMX POOIT 3 MarepiajaoMm, IIo
BUKJIQJAETHCS HA JICKITISX.

Ha nepmiomy maboparopHomy 3aHSTTI BUKJIaAad MPOBOJIUTH BCTYMHUU 1H-
CTPYKTaX, IMOSCHIOE METY IOCTaBJICHUX pOOIT, 3HAHOMUTH 13 3aCTOCOBYBAaHUM
YCTaTKyBaHHSM 1 J1a€ METOJMYHI BKa31BKU A0 MPOBEJIEHHA AociiaiB. OJHOYACHO
BUKJIaJ]a4 yKa3ye Ha cnenudiuHi yMoBU poOoTH B 1abopaTopii, 3HaHOMUTH 3 Mpa-
BUJIAMU BHYTPIIIHBOTO PO3MOPSAKY, OpraHizalieo podoyoro yacy, BAMOraMu Inpa-
BUJI O€3MeKH Tpalli Ipu poOOoTi 3 eNeKTPUIHUMHU ycTaHOBKaMu. Ha 3akiHueHHs BU-
KJ1a/1a4y MOBIAOMIISIE KypcaHTaM 1 CTYJ€HTaM IJIaH MPOBEIEHHS T1a0opaTOpHUX Po-
0IT Ha MOTOYHUN CEMECTp, PEKOMEHJIye iM HEOOXITHY JITepaTypy 1 JEMOHCTPYE
JII0 PI3HUX TEXHIYHUX 3aCO01B HaBYAHHS ¥ aBTOMATHYHHUX MPUCTPOIB JIJIsI KOHTPO-
JIF0 TOTOBHOCT1 KYPCAHTIB 1 CTYJICHTIB JI0 JIAOOPATOPHOTO 3aHSATTS.

VY nopaybIoMy CKOpPOYCHHH IHCTPYKTaXK 3 MpaBHJI OC3MEKH Mpalli Mpyu BHU-
KOHaHHI JJa0OpaTOPHUX POOIT BHKJIAMA4 MPOBOAUTH TEpe] MPOBEICHHSIM KOXKHOT
naboparopHoi pobotu. KypcanTu 1 CTyAeHTH IiCisl IHCTPYKTaXy BHKJIajgada 3000-
B'si3aH1 PO3MUCATHUCS TPO 1€ B CIIELIaIbHOMY XypHai. Y MPOTUBHOMY BHUIIAJKY 110
BUKOHAHHS JJA0OpaTOPHOT pOOOTH BOHU HE JTOMYCKAIOThHCA.

KypcanTu 1 cTyqeHTH MOBMHHI 3aBYaCHO MIATOTYBAaTUCS A0 J1a0OpaTOPHOTO
3aHATTSA. Y TIATOTOBKY BXOJWTH: BUBUEHHS BIJMOBIIHUX PO3ILTIB TEOPETUIHOTO
Kypcy 10 JISKIIIMHUX 3amucax 1 HaBYalbHIN JIiTepaTypi, 3a3Ha4YCHIN B OMUCI KOXKHOT
poOOTH, TOKJIAAHOMY BHBYCHHI 3MICTy POOOTH 3a JaHUMHU METOJUYHUX BKa31BOK, B
aKypaTHOMY KpEeCJIEHHI eJIeKTPUYHOI CXeMH YCTAaHOBKH 1 TaOJHUIIb CIIOCTEPEKEHD Y
1abopaTOpHOMY KypHasi. PEKOMEHIYEThCS TPUHOCUTH Ha 3aHATTS Mamip Y KITKY
JUTsI KpeCJIeHHs Ha HhOMY YOPHOBHUX TIpadikiB Imicis mpoBeAeHHs mocminiB. [lepen
IIOYaTKOM POOOTH BHUKJIaJIay 3'SICOBYE CTYIIHb MiATOTOBJICHOCTI KypCaHTIB 1 CTyICH-
TiB 10 BUKOHAaHHS poOoTH. KypcaHTH 1 CTYyeHTH, 10 3'SIBUJIMCS HA 3aHATTS HEMIATO-
TOBJICHUMH, 1O BUKOHAHHSA pOOOTH HE JOMYCKAIOTHCS 1 BUBYAIOTH Y Jabopatopii Ha-
BUAIBHHI MaTepian mo JiTeparypi. PimeHHs mpo MOKIMBICTD JOMYCKY A0 pOOOTH
HEMIATOTOBIEHOTO KypcaHTa 1 CTYJICHTA B MPOIIECI 3aHATTS MPHUIIMa€e BUKJIAaY.

ExcriepumeHTanbHy 4acTHHY JabopaTopHOi poOOTH KYypCaHTH 1 CTYIEHTHU
BUKOHYIOTh CAMOCTIHO B MOBHIM BIMOBITHOCTI 3 TPUBEJCHUM OMHMCOM i Oe3mo-
CepeHIM KEPIBHUIITBOM 1 KOHTPOJIEM BHKJIaja4a 3 JOTPUMAHHSM MPABUI Oe3MMeKn
npaiti. Buknagad mae mpaBo 3MiHUTH 00csT 1abopaTOpHOi POOOTH.

[lepen BukoHaHHAM JabopaTOpHOI POOOTH KypCaHTH 1 CTYJCHTH 3HAHOM-
JSTHCS Ha poO0YOMY MiCIIl 3 YCTATKYBAaHHSIM 1 3aIMUCYIOTh J0 J1a00OPaTOPHOTO XKYp-
HaJTy HOTO TeXHIUHI JJaHl, @ TIOTIM MPUCTYNAIOTh 0 300PKU €JIEKTPUIHUX CXEM.

[Ipu 3'enHaHHI €IEMEHTIB €IEKTPUUYHUX KUT IPOBOJAMH HEOOXITHO CIIOYATKY
30MpaTy MOCIIIOBHE KOJO, BUKOPUCTOBYIOUHM MPOBOAM OuIbIIOro neperuny. Ilo-
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YUHATU 300pKYy CIiJl BiJl OJTHOTO 3aTUCKY HIMTKA PpoOOYOTo MicUs 1, TPOUIIIOBIIH
yce KOJIO, 3aKIHUYBATH ii Ha IHIIOMY 3aTUCKY TOrO X ImMTKA. [IoTiM Okl TOHKU-
MU MPOBOJAMHU MPHUEAHYBATH JI0 BIANOBIJHUX 3aTUCKAYIB JIOCHIIKYBAHOI'O KOJja
BOJITMETPHU, OOMOTKH BaTMeTpiB, ¢azomerpiB. Ilpu 300pii HEOOXITHO 3BEPTATH
yBary Ha IIUIbHICTh KOHTAKTIB! ¥V Tpu(a3sHUX KoJIaX BapTO 3'€JHYBaTH €JIEMEHTHU
EJIEKTPUYHHUX KIJI IO OKpEMUX (pa3zax 3 HACTYHNHHUM 3'€JTHAHHSAM 310paHuX KT 3ip-
KO0 a00 TpUKyTHHUKOM. I[Ipy BHKOHAHHI 3'€lHaHb €JIEMEHTIB €IEKTPUYHOr0 KOJja
MOTPIOHO YHUKATH MIJKJIIOUEHHS A0 OJHOTO 3aTUCKY BEJIMKOT KUIBKOCT1 MPOBOAIB 1
MIPU MOKJIMBOCTI PO3MIIIATH iX HA 1HIII PIBHOLIIHHI 3aTUCKayl. Y 300piii CXeM mo-
BHUHHI OpaTH y4acTh ycl wieHu Opuraau. Buknagad cTexuTh 3a poOOTOI0 KypcaH-
TiB 1 CTYJIEHTIB, Ja€ IM HEOOX1THI BKa31BKH.

CTpuiku BUMIPIOBAIBHUX MPUIIAIIB MEepe] MOoYaTKOM pOOOTH MOBHHHI OyTH
BCTAHOBJICHI Ha HYJIb, a MPUJIAIU 3 JEKIJIbKOMa MEXaMH BHUMIPIB BKJIIOYEHI Ha
HANOUIbIII MeX1 BUMIpPIB. Pyuku MyCKOBHX 1 PETYy/IIOIOUUX anapatiB Mepe]] BKIIIO-
YEHHSM MAaKeTHOT0 a00 aBTOMAaTWYHOTO BMMHUKada, MarHiTHOTO IycKada I10BHHHI
OyTH TIOCTaBJICHI B ITyCKOBE IMOJIOKCHHS. BKJII0YATH KMBJIEHHS CXeMH KYPCAHTH
1 CTyIeHTH MOKYTh TUIbKH MICJIA OePsKaHHA Ha Ie 103BOJY KepiBHMKA J1a00-
PATOPHHX 3aHAThH.

Pesynbrat BUMIipiB 3alTUCYIOTHCS B TUX OJUHHINIX, 11O TIO3HAYCHI HA IIKa-
nax mpwiaaiB. Bimmiky nmoka3zaHbs MpUiIaaiB BapTo POOUTH pETEbHO, Oe3rnocepe/-
HBO 1]l YaC BUKOHAHHS JOCIITY, 3 JTOCTATHHOIO TOYHICTIO, 0OYMOBJIEHOIO KJIaCOM
TouHOCTI mpunany. [lepea 3amucom pe3ylbTaTiB CIOCTEPEKEHb PEKOMEHIYETHCS
CIIOYATKy MTPOPOOUTH BC1 omepailii 6e3 3amucy, 3BepTaroud yBary Ha MeXi 3MiH TI0-
Ka3aHb MPWIAJIIB, & MOTIM MOBTOPUTH JIOCIIJ 3 PEECTPAIIIEI0 BEJIMYUH, 10 CIIOCTE-
piraroThcs.

[Ipu mocmigKeHH1 CKIaHUX €EKTPOTEXHIYHUX YCTAHOBOK 3 BEJIMKOIO K1Tb-
KICTIO BUMIPIOBAJIbHUX TPWIaAiB HEOOXITHO BHUKOHYBATH JOCHIJ OJHOYACHO II0
BCIX MIPUCTPOSX MO0 KOMaH/1I OJHOTO 3 YJeHIB Opuraay.

VY BuUnaAKy NpUIMHEHHS MOAA4l €JIEeKTPUYHOI eHeprii ado IHIIKUX aBapiiHUX
cUTyallii 1abopaTopHa yCTaHOBKA IMOBMHHA OyTH HETAMHO BIAKIIIOYECHA BiJl MEpexKi
KUBJICHHS, @ KypCaHTH (CTYIeHTH) 3000B's13aH1 MOBIJOMUTH TIPO II¢ BUKJIa1ava.

Pe3ynbrat BUMIpiB KYpCaHTH Ta CTYJCHTH 3aHOCAThH y 3a3JaJIETib MPUTO-
TOBJIEHI TaOJUIl CIOCTEPEKEHb y JAOOPATOPHOMY >KypHajl 1 Hpea'sBIsSIOTh BU-
KJIa/1aueBl /Ui MEeperisiay 10 po30HpaHHs eIeKTPUYHUX KT SIKII0 pe3ynbTaT Oy-
IyTh BU3HAHI HE3aJOBUILHUMHU, JTOCTIT HEOOX1THO MOBTOPUTH. Po30MpaHHs eleKT-
PUYHHUX K11 €KCIIEPUMEHTAIbHOT YCTAHOBKU 3I1MCHIOETHCA TUIBKU MicCIs 11 3HECT-
PYMJICHHS Ta 3 T03BOJIy BHKJIaaya.

PesynbpTaTi criocTepekeHb KYpCaHTH 1 CTyACHTH OOpOOISIOTh Y TabopaTopii
Ta TOTYIOTH 3BIT MO pOOOTIi. 3BIT MPO BUKOHAHHS JTAOOPATOPHOI pOOOTH O BUHHUM
OyTH CKJIQJICHU HACTUIBKH SICHO, MO0 KOXKEH, IO 3HAMOMHTHCS 3 HUM YITKO ySB-
J51B c001 METY MOCTaBJICHOI pOOOTH, THUI €KCTIEPUMEHTAIbHOI yCTaHOBKU, METOIU-
Ky BUMIPY OKPEMHUX BEJIMYHH, MOPSIOK IPOBEIEHHS POOOTH, PO3PAXYHOK OKPEMHX
BEJIMYMH, OCTATOYHI PE3yJbTaTU JOCIIAIB Y BUII TaOnuilb 1 rpadikiB, a TAKOXK BU-



cHoBKU. [Ipu ckiaganH1 3BITY y GopMynax i €IEKTPUYHUX CXeMax CIiJ] 3aCTOCOBY-
BaTU CTaHAAPTHI YMOBHI TO3HAYKH.

EnexTpuuHi cxeMH, BEKTOPHI AlarpaMu 1 rpadikyd BapTO BUUEPUYBATHU aKY-
paTHO OJIIBLEM, 3aCTOCOBYIOUM KPECIAPCHKI MPUHAIEKHOCTI. I'padiku OyayroTh y
KOOPAMHATHUX OCSIX, Bi3HAUEHUX OYyKBaMH, III0 YMOBHO IMMO3HAYAIOTh BEIHYMHHU,
SK1 BIIKJIAIAIOTHCS 3 YKA31BKOKO IXHIX PO3MIPHOCTEH. Y310BX OCell HAaHOCATH BiJI-
JIKH 1 MPOCTABISIOTH OISl HUX 13 30BHIIIHBOI CTOPOHU YUCIIOB1 3HAYEHHS BEJTMYMH,
110 BIKJIA/al0ThCs, B 00paHoMy MaciTadi. [1oTiM HEBENMKUMU KpyKKaMH BiA3Ha-
Yal0Th €KCIIEPUMEHTAIBbHO OTPUMaHi KpamKH, MOXIJIUBO OJFKYE O SKUX MPOBO-
ISTh MJIaBHY KpuUBY. Po3TallyBaHHsI KpaIlloK Ha 3WUI3aronofiOHiN JiHIi Moxke 00y-
MOBJIIOBATUCS TMOTPIITHOCTSIMUA BUMIPIOBAJIbHUX MPUIAAIB 1 HETOYHOCTSIMU BUMI-
piB, TOMYUIEHUMHU MPU BUKOHAHHI JOCHiIB. BHACIIAOK bOTO B 3BITaxX 300paxy-
I0Th IJIaBHY KpUBY. TUTBKH B TUX BUMAJAKaX, KOJU €KCTIEpUMEHTAIIbHA 3AJICKHICTh
HE BUpPa)Xa€ BHU3HAYCHOTO 3aKOHY 3MIHU BEIUYHH, €KCIIEPUMEHTAILHO 3HAWICHI
Kpanku 3'€IHYIOTh Mk cO00I0 Biipi3kaMu npsMoi JdiHii. [Ipu Benrkomy ducii Kpu-
BUX Ha 0JHOMY Tpadiky OaxkaHo 300pa)xKyBaTH X KOJIbOPOBUMH JIIHISIMH.

[Tpu gocnimKkeHH1 eNeKTPUUYHUX MAIIUH Tpadiku 3pyYHO NPECTABISATH Y Bi-
THOCHUX OJMHMIISIX, KOJH 3a OJWHUIIO0 Yacy BUMIpY MPHIMArOTh HOMiHAJBHI Be-
avuuHM: Hanpyra U, , ctpym |, , motyxkHicts P, 1 T.0. YV npoMmy Bunagky Oynb-
Ky BEJMYMHY BH3HAUYAIOTh Y YacTKaX BiJ BIAMOBITHOTO HOMIHAJIHHOTO 3HAYCHHS
i€l K BeJMUnHM. ['padiky y BIMHOCHUX OJUHUILIX 3pYy4HI JUIs TIOPIBHSHHS BIlac-
TUBOCTEHN €JIEKTPUYHUX MAIllMH PI3HUX HOMIHAJIIBHUX MOTYXHOCTEH.

[linkoMm 3akiH4YeHUH, OoPOpMIICHHI 1 MIANHCAHUN KypCcaHTOM (CTYIESHTOM)
3BIT 3 JATOI0 BUKOHAHHS POOOTH MPEACTAaBISIETbCA Ul 3aXUCTY BUKIIaaaueBl 0e3-
ocepeIHbO Ha JlabopaTopHOMY 3aHATTI. [Ipu 3axucTti maboparopHoi poOOTH KY]-
caHT (CTYZIeHT) 3000B'sI3aHUM MOSCHUTH OYIb-SIKWM BUKOHAHHM JOCHiA abo po3pa-
XYHOK, TOSCHUTH BIAMOBITHICTh PE3YyJbTATIB JOCHIAIB MOJOKEHHSIM Teopii 1 Bij-
NOBICTH HA NUTAHHS BUKJIaJaya.



IMPABUJIA BE3IIEKHU ITPAII ITPU BUKOHAHHI
JIABOPATOPHUX 3AHATDH

1. Ilepen mnouaTkoM J1IaDOPAaTOPHUX 3aHATh KYypCaHTH (CTYIEHTH) 3a
BKa31BKOIO BHKJIajnaya po30uBaroTbcss Ha Opuraau. KimbkicTh KypcaHTIB
(ctyneHTiB) y OpuraZi BCTAHOBIIOEThCSA BUKIagadeM. Bci kypcaHTu (CTyIEHTH)
nepea KOKHHM 3aHATTSAM TIOBHHHI TMPOUTH IHCTPYKTaX 3 O€3MeKu Tmpari i
pO3MUCATHUCS B XKypPHAJi IHCTPYKTAXKY.

2. Kypcantu (CTyaeHTH) IMOBHMHHI 3'SIBIATHCH Ha JIaOOpAaTOpHI 3aHATTS
MIATOTOBICHUMU JI0 BUKOHAHHS pOOOTH, TOOTO 3a3/1aieriib 03HAHOMUTHCS 31 3MicC-
TOM, METOI pPOOOTH, OOMIPKYBAaTH XiJI BUKOHAHHS, TEOPETUUYHO BUBUUTH
71a00paToOpHy YCTAaHOBKY MO METOJAMYHUM BKa31BKaM, 3pOOUTH HEOOXiJIH1 I1a0JIOHH
Ta KPECJICHHS Y 1a00paTOpHOMY KypHaJl.

3. ['OTOBHICTh KypCaHTIB (CTYJEHTIB) O BUKOHAHHS JAaOOpaTOPHOI poOOTH
NEPEBIPSIEThCS BUKIJIATAa4eM TPH YCHOMY OINUTYBaHHI. HemiaroroBieHi KypcaHTH
(cTynmeHTH) 10 poOOTH HE JOMYCKAIOThCS.

4. BusBHBIIM  HECHpPaBHICTh  J1aOOpaTOpHOi  YCTAaHOBKH,  OOpHUB
3a3eMJIIOBAJILHUX MPOBITHUKIB a00 BIIUYBIIU BIUIUB EJICKTPUYHOTO CTPYMY, 3amax
JIUMY, KypcaHT (CTYJCHT) IIOBHHCH HEralHO BIJKIIOUYHUTH YCTAaHOBKY BIiJ
CJICKTPUYHOT MEPEXKi Ta JOMOBICTH BUKJIaAaqy.

5. Brirouatu enekTpuyHe 00JIafHAHHS M1 HApyry 06e3 103BOJy BUKIIagavya
3a00pOHEHO.

6. Ilicns migKIIOYEHHS CXeMH [0 EJIEKTPUYHOI Mepexi KypcaHTaM
(ctynenTam) 3a00pOHSIETHCS TOpPKATHUCS pyKaMU JO METalleBUX YacTHH
yCTaTKyBaHHS, PO3TAIIOBAHOTO HA POOOYOMY CTOII.

7. He no3Bonsierbcst 6e3 703BOJIy BUKIIagaya TEPEHOCUTH J1abopaTopHE
yCTaTKYBaHHS 3 OJTHOTO poOOYOT0 MiCIIs Ha IHIIIE.

8. 3a0opoHs€eTbCA KJIaCTH HAa pOOOYOMY CTOJII CTOPOHHI MPEIMETH, IO HE
BITHOCATHCS JI0 TaHOi poOOTH (KHUTH, OJIAT, MAIMKH Ta 1H.).

9. 3a0opoHsEThCS MPU BUKOHAHHI JIAOOPATOPHOI POOOTH 3anuinaTtd poOodi
MICIIS 1 XOuTH 110 J1abopaTopii 6€3 703BOJTy BUKJIaaaya.

10. Jlns 3amoOiraHHs MOXKJIMBHX IMOMHJIOK y pe3yibTaTax BHUMIpPIB BOHHU
MEPEBIPSIOTHCS BUKIIATaUEM.

11. V Bunaaxky mopasku JIOJUHU €IEKTPUUYHUM CTPYMOM BapTO HETailHO Bi-
JKITIOYUTH €JIEKTPOYCTAHOBKY BiJ JDKEpesia eIeKTPUYHOI €Heprii 1 IOMOBICTH BU-
KJajavy.

12. BigmoBizanbHICTh 32 JOTPUMAaHHS IpaBHJI OC3MEKH Ipalli IMoKIaJieHa Ha
KypCaHTIB Ta CTYACHTIB, 110 MPaIO0Th y JTabopaTopii. KOHTposb 3a BUKOHAHHAM
mpaBwI OE3MEeKH Tpalli BeIeThCsl BUKJIAJa4aMH 1 CHIBpOOITHUKAMU Kadeapu, 1110
OepyTh y4acTh y POBEICHHI JJAOOPATOPHOTO 3aHITTS.

BIAK/IIOYEHHSA EJEKTPUYHOI'O )KUBJIEHHSA YCTAHOBOK
3JIINCHIOETHCA HATUCKAHHSM HA YEPBOHY KHOIIKY
HA bJIOLI KUBJIEHHSA



JIABOPATOPHA POBOTA Ne 1
JOCJII)KEHHA EJEKTPUUHUX KLJI HOCTIMHOI'O CTPYMY

Meta po0OTH: BUBUMTH OCHOBHI METOAM aHaJi3y 1 PO3PaXyHKY MPOCTHX 1
CKJIQJTHUX K11 MOCTIHHOTO CTPyMY 3 JIHIMHUMHU €JIeMEHTaMU Ha OCHOBI 3aKOHIB
Owma 1 Kipxrody.

1 3micT poGoTn

1.1. BuzHaueHHsl JOCHIAHUM LUISIXOM OMOPY HABAaHTaXKEHHsS 3a JIOMIOMOTOIO
aMIIepMETPY 1 BOJIbTMETPY.

1.2. BuzHayeHHsl OCHIHUM 1 PO3PaXyHKOBHM LUISIXaMU MaJiHHS HaNpyru
Ha OKPEMUX CIIOKMBaYaXx €JIEKTPOEHEPTil MPH MOCIIIIOBHOMY 3’ €JHAHHI €JIEMEHTIB
(3a 3akoHOM OMa).

1.3. Bu3HaueHHs TOCIIIHUM 1 PO3paXyHKOBUM LUISIXaMH 3arajbHOr0 CTPyMy
B KOJI1 1 CTPYMIB y KOJI1 KOXHOTO OMOPY IPH MapajeabHOMY 3’ €HAHHI €JIEMEHTIB
(mo 1-my 3akony Kipxrody).

2 OCHOBHI TeOpeTHYHI MOJIOKEHHS
TeopeTnunuii matepian HaBeAeHO y NMiApy4dHUKy [1] c. 14-26.

3 Onmc 1a00paTOPHOI YCTAHOBKH
JlabopatopHa poOoTa TPOBOAMTHCS Ha YCTAHOBIII, IO MPEACTABIIsE COOOIO JIBa
SJIEKTPUYHUX KOJIa, 310paHUX BIAMOBITHO IO CXeM, 110 ITpuBeIeHi Ha puc. 1.1 11.2.
3.1. Cxema Ha puc. 1.1 npusHaueHa sl TOCTIKEHHS TOCIIIOBHOTO 3'€]1-
HaHHS CIIOKUBAYIB €JIEKTPUYHOTO CTPYMY 1 SIBJISIE COOOI0 CYKYIHICTD IT'ATH PE3HC-
TOpiB 3 onopamu R; — R¢, 3'eAHaHUX MOCIII0BHO.

Rll
+0—

Rz

-0...30B

e S
-0 °

Pucynok 1.1 — IIlpuHumnnoBa eJieKTPHYHA CXeMa YCTAHOBKH /LISl JOCTiIKEHHS
MOCJIIOBHOTO 3'€IHAHHS CIIOKUBAYIB €JIEKTPUYHOI 0 CTPYMY:
R, — morenuiomerp; R, —Rg — onopu pesucropis, 1o gocmimpkyrorbes; MA — miniaM-

nepmerp mnocriifHoro crpymy 50 MA; V, — BombTMerp moctiiiHOro crpymy 50 B;

V, — BonbTMeTp nocriitHoro crpymy 15 B



KupiieHHsI cXeMU 3A1MCHIOETHCS Bl JXKepesa MOCTIHHOTO CTPyMY 3 Harpy-
roto 30 B.
[TorenuiomeTp R; — mepeMiHHMN PEe3UCTOp, BIH MOXKE 3MIHIOBATH CBI OmIp

BiJl HyJISl 10 Makcumymy. Lle 103Bojsie 3MIHIOBAaTH CTPYM KOJa, OTXKE, 1 3arajbHe
naJalHHA HAaIlpyTry Ha eneMeHTax R, —Rs.

JIist BUMIpY CTPYMY KOJIa BAKOPUCTOBYEThHCS MiuTiamriepmeTp MA .
Hamnpyra, sika nogaeTscst Ha pe3ucTopu 3 onopamu R, — Rg, BUMIpIOETbCA 3a

JIOTIOMOT0I0 BOJIBTMETpA MOCTIHHOTO CTpyMy V,, a MaJliHHS HANpPYTd Ha KOXKHOMY
3 pe3uctopiB R, — R; peecTpyeThes 3a 1OMOMOrOI0 BOJIBTMETPA IOCTIHHOTO CTPY-
My V, (BOIBTMETpPU BKIOYAIOTHCS B KOJIO MapaeabHo).

3.2. Cxema Ha puc. 1.2 mpusHaueHa Jisl TOCTKEHHS MapayieIbHOrO 3'€1-
HAHHS €JIEMEHTIB 1 sIBJIsI€ COO0I0 CYKYIHICTh YOTUPHOX pe3ucTopis R, — Rc, BKitO-
YEHUX MapayiesIbHO.

Hamnpyra >kuBjieHHS BUMIPIOETHCS BOJBTMETPOM MOCTIHHOTO cTpymy V. 3a-
raJbHUN CTPYM KOJIa BUMIPIOETHCS aMIIEPMETPOM TOCTiiHOTO cTpymMy A.

PeryntoBaHHs 3arajabHOrO CTpyMy KoJjia 31IHCHIOETBCS MOTEHIIOMETpOM R,

110 JIa€ MOXKJIMBICTh PETYJIFOBATH 1 3arajbHe MMaIiHHS HAIIPYTU B KOJII.

R
+O0— | A

-0...30B

Y
-0 : . : .

Pucynok 1.2 — [IpuHUMIOBA eJIEKTPHUYHA CXeMAa YCTAHOBKU JJIsl 10CJIiIZKEeHHS
napaJjiejibHOro 3'€IHAHHS eJieMeHTiB (3a nmepmuM 3akoHoM Kipxrody):
R, — nmotenmiomerp; R, —Rg — pesucropu, mo mocmimkyrorsest; A — aMmnepmerp moc-
tifinoro crpymy 1A; V — BoasTMeTp mocriiinoro crpymy 50 B; MA | ~mA 4 — miniam-
nepMeTpu nocritHoro crpymy 300 MA

4 IlinroToBKa 10 POOOTH

4.1. IlepeBipTe HAsBHICTD 3a3€MJICHHS YCTAHOBKH.

4.2. BcTaHOBITh Ha OOl KUBIICHHS BCI TyMOJIEpU Y BIIKIIFOUYCHE (HIDKHE)
MOJIOXKEHHSI, IEPEMUKAY]l — Y CEPE/IHE TMOJIOKEHHS, PYUYKH MOTEHI[IOMETPIB MOBEP-
HITh IPOTU TOAUHHUKOBO1 CTPUIKU 10 yriopa. [lepexitoueHns 3aiiicHoiTe 6e3 3aii-
BHUX 3yCHIIb.
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4.3. 36epiTh 0AHY 31 CXeM JabOpaTOPHOI YCTAaHOBKH BIMOBIAHO 110 puc. 1.1
a6o puc. 1.2 3a BKa3iBKOIO BUKJIa/1aya.

4.4. Tlicns nepeBipKU MPaBUILHOCTI 30MpaHHSA CXEMH BUKJIaJad BMHUKAE KH-
BJICHHSI CXEMH IIJSIXOM HATHCKaHHS Ha OJIOLI KUBJIEHHS KHOIKHU YOPHOTO KOJIbO-
py. llpu 11boMy Ha nepe/Hii naHel 00Ky KUBJICHHS OBUHHA 3aCBITUTUCS CUTHA-
JIbHA JIAMIIOYKA.

4.5. 3HIMITh HANPYTy 31 CXEMU HATHUCKAHHSIM Ha OJIOIl KUBJICHHS KHOIKHU
YEepBOHOT'O KOJIBOPY.

Cxema rotoBa 0 BUKOHaHHS JJabOpaTOpHOI poOOTH.

5 IlopsiioK BUKOHAHHS POo00OTH

5.1 HocninoBHe 3'€AHAHHSA CIOKMUBAYIB €JIEKTPUYHOIO0 CTPYMY

5.1.1. Buknagaud nepeBipsie NpaBUIBHICTh 30UpaHHs CXeMU 3rigHo puc. 1.1 1
7a€ TO3BUT HA BKJIFOUYCHHS JKUBJICHHS — HATUCHITH Ha OJIOII )KUBICHHS YOPHY KHO-
nky. [Ipu oMy Ha mepeaHiil maHemi OJIOKY KUBJICHHS TTOBHHHA 3aCBITUTHUCS CHUT-
HaJIbHA JIAMITOYKA.

5.1.2. Bumipte cuity CTpyMy i Hampyry Mpu TPbOX IMOJIOKECHHSIX PYUYKH TO-
TeHuiomerpa R, (kpaiiHi JiBe, IpaBe Ta CEpEAHE MOJIOKEHHS), PE3yJIbTaTH BUMIPIB
3aHeciTh y Tabnuiio 1.1.

5.1.3. BuBeniTs pyuky noreHuiomerpa R, y KpaliHe JiBe MOJ0XEHHs, 1110 Bi-
ANOBiAA€ HynboBOMY omnopy ( R, =0 Om).

5.1.4. 3HiIMITH HaANPyTy 31 CXeMH HATUCKAHHSAM Ha OJIOII KUBJICHHS KHOIIKU
YEpBOHOI'O KOJIBOPY.

5.1.5. 3anoBHiTh po3paxyHKOBY YacTuHY Ta0muil 1.1. JIyist po3paxyHKiB BU-
KOPUCTOBYHTE GOpMyITy:

U .
R= T OIIp AUITHKHU KOJIa.

TaOmuus 1.1
ananmii PesyabraTu BUMIpiB PesynbraTi po3dpaxyHKiB
napametp R Y P Y PO
. I_
JliBe U= R'=
MOJIOKCHHS |'=

_
Cepenne mosno- U'=

R'=
JKCHHS =
n_
IIpase U= R'=
ITOJIOKEHHS M=

5.1.6. YBIMKHITB XKHUBJIEHHS CXEMH IIIIXOM HATUCKAHHS Ha OJION YKWBJIEHHS
KHOTIKM YOPHOT'O KOJIbOPY.

5.1.7. Bumipte 3a qomoMoror0 MmigiamnepmMerpy MA 3araibHHUR CTPYM Y KO-
Ji, 32 IOIOMOTIOI0 BOJIBTMETpa V, — MajiHHA HANpPYrd Ha KOXKHIM JUISHII IOCII-
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JOBHOTO KOJNa (Ha KOKHOMY pe3uctopi R, —Rg). 3aHeciTs pe3ynbTaTh BUMIpIB y
tabmuuo 1.2.

5.1.8. 3HIMITh Hanpyry 31 CX€MU HATUCKAHHSM Ha OJIOL KUBJICHHS KHOTIKU
YEpBOHOT'O KOJIbOPY.

5.1.9. 3anoBHITH PO3paxyHKOBY yacTuHy Tabauul 1.2. JIns po3paxyHKiB BU-
KOpPUCTOBYHTE (hopMyIu:

U L
R= T omip IUISHKHU KOJa;

U=U,+U3+U,+Us — Hampyra Ha 3aTucKadax JxKepena.

Tabmuus 1.2
Pe3yJsibTaTH BUMIpiB Pe3yJsibTaTH pO3paxyHKIiB
U2= R2=
U3= Rg—
I= U=
U4= R4=
U5= R5=

5.2 ITapaneyabHe 3'€THAHHSA CIIOKMBAYIB €JIEKTPUYHOI0 CTPYMY
5.2.1. Buknagad niepeBipsie TpaBWIBHICTh 30UpaHHS CXEMU 3TigHO puc. 1.2 1
Ja€ TO3BUT HA BKJIFOUYCHHS JKUBJICHHS — HATUCHITH Ha OJIOII )KUBIICHHS YOPHY KHO-
nky. [Ipu oMy Ha mepeaHiil maHem OJIOKY XKUBJICHHS TTOBHHHA 3aCBITUTHUCS CHT-
HaJIbHA JIAMITOYKA.
5.2.2. 3a momomMororo ammnepMerpy A BHMIpPTE 3arajbHy CHITy CTPYMY Y KOJIi
I, a 32 nonoMororo MitiamMmnepMmerpiB mA; — mAs — cuiu ctpymiB |, — | y BiTKax 3

pesucropamu R, — Rg BinnoBinHO. 3aHECITh pe3yabTaT BUMIpIB y Tabuuio 1.3.

Taomung 1.3
3ananui PesyabTaTn .
. . Pe3yabTaT po3paxyHkiB

napaMerp BHMIpiB

|2: R2: Gzz
U= I=

|4: R4: G4:
Is= Rs= 65:

5.2.3. 3HIMITh HaMPyTY 31 CXEMU HATUCKAHHIM HA OJIOIl KUBJIECHHS KHOMKHU
YEpBOHOT'O KOJBOPY.

5.2.4. 3amoBHITH pO3paxyHKOBY yacTuHy Tabsmi 1.3. J[ng po3paxyHKiB BH-
KOpPUCTOBYHTE (popMyu:

U .
Ri = — — omip ninsuku xona;

Ii
12



— Ii _
G =-—- €JIEKTpUYHA MPOBIIHICT;

U

|I=U-(G+G3+G4+Gs) — 3aranbHui CTPYM y KOJI.

5.2.5. [Ins By31iB KoJia, 300pakeHOro Ha puc. 1.2, cKIaaiTh By3JI0BE PIBHSH-
Hs 3T1IHO nepiioro 3akoHy Kipxrody.
5.3. 3po0iTh BUCHOBKHM 110 POOOTI.

6 KoHTpoJ/IbHI NUTAHHA

1. Maiite Bu3HaueHHs 3akoHy Oma Juisl JUISSHKU €JIEKTPUYHOTO KOJia MOcC-
TIHHOTO CTPYMY.

2. [laiiTte Bu3HaueHHs 3akoHy OMa JiJIsl MOBHOTO €JIEKTPUYHOIO KOJIa MOcC-
TIHHOTO CTPYyMY.

3. Jlaitte Bu3HaueHHs 3akony Jlxoymsi-Jlenna.

4. Jlaiite BuU3HaueHHs nepuoro 3akoHy Kipxrody nns enekTpuyHuX Kia
MOCTIHOTO CTPYMY.

5. Jlaiite BuzHaueHHs JIpyroro 3akoHy Kipxrody /st e1eKTpU4HUX KT TO-
CTIITHOTO CTpyMY.

Jlitepatypa
1. KynakoB O.B., Pocoxa B.O. EnekTpoTexHika Ta moxexHa mpodijlakTUKa B eje-
kTpoyctaHoBkax. [Timpyunuk. — X.: HYLI3V, 2010. — 569 c.

JIABOPATOPHA POBOTA Ne 2
I'PAAYIOBAHHA AMIIEPMETPY TA BOJNBTMETPY

MeTa po00TH: BUBUUTH YCTPiH 1 MPUHIUM J1i €JIEKTPOBUMIPIOBATIBHUX MPH-
JaJiB PI3HUX CHUCTEM, HABUHUTHUCS PO3IMIM(GPOBYBATH YMOBHI MO3HAUYKH, IIPUBEICHI
Ha MPUJIAOBIN IIKaIi, HABYMTHCS BU3HAYATH MOXMOKY BHUMIPIOBaHb 1 KJIACH TOY-
HOCTI TIPHJIAJIIB.

1 3micT podoTn
1.1. Bu3znaueHHs1 aOCOJIFOTHOT MOXUOKH, BUIIPABIICHHS, BIJIHOCHOI Ta OCHOBHOT
MIPUBEICHOT TOXUOOK BUMIPIB aMIIEPMETPOM 3a JJOTIOMOT0I0 3pa3KOBOT0 TIPHIIATY.
1.2. Bu3znaueHHs1 aOCOJIFOTHOT MOXUOKH, BUIIPABIICHHS, BIJIHOCHOI Ta OCHOBHOT
MIPUBEICHOT TOXHOOK BUMIpIB BOJITMETPOM 32 JIOITOMOTOIO 3pa3KOBOT0O TIPHIIATY.
1.3. PosmmdpoBka yMOBHUX IMO3HAYOK Ha IIKajaxX MPHIATIB, BUJAHUX BH-
KJIaJadeM.

2 OCHOBHI TeOpeTHYHI MOJI0KEHHS
TeopeTnunmii MaTepian HaBeAeHO y TmiApydHUKY [1] c. 188-212.
JIJ1st IpaBUIILHOTO 3aCTOCYBAHHS €JIEKTPOBUMIPIOBATILHOTO TPHUIIATy BaXKIIH-
BO 3HATH WOro TeXHIYH1 0co0auBOCTI. L[i 0COOIMBOCTI BKa3ylOThCS Ha LKAl MPU-
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Jaay YMOBHHUMHM NO3HAYKaMHU, OCHOBHI 3 SIKUX MpUBEJEHI B Tabnuusax 6.1-6.4 y mi-
npyuHuky [1] c. 206-208.

3 Onuc 1200paTOPHOI YCTAHOBKH

JlaboparopHa poOoTa MPOBOAUTHLCS HA YCTAHOBIII, L0 MPEICTABISIE COOOIO
JIBa €JIEKTPUUHI KOJia, 310paHi BIAMOBIAHO 10 CXeM, IpUBEACHUX Ha puc. 2.1 12.2.

3.1. Cxema Ha puc. 2.1 sBisie coOOI0 CYKYIHICTh MOCIIJIOBHO 3'€IHAHMX
JBOX MiJlilaMIiepMeTpiB noctiiiHoro ctpymy (I1; — mpunan, mo nocnimxyetses; [1; —
3pa3KoBUM Mpuiaa), 1BOX MoTeHIioMeTpiB R; — “rpy6o”, Ry, — “TouHo” 1 ogHOrO
OTopy HaBaHTXKEHHS Rj.

KupnieHHst cxeMu 3A1MCHIOETHCSA Bl JKEepelia MOCTINHOTO CTPYMY HAIpyroko
-0...30 B.

[ToTenmiometrp Ry Moxke 3miHIOBaTH CBiM omip Bix Hyds g0 1 kOwm, 1o go-
3BOJISIE€ IIBUJIKO 3MIHIOBATU CTPYM KoJia B IIMPOKOMY Jiana3oHi. [lotenmiomerp R;
NpU3HAYEHUH I YCTAHOBKU POOOUYOT0 CTPYyMY KoJa.

[ToTenmiomeTp R, Moke 3MiHIOBaTH CBiM omip Big Hysst 1o 100 Om, 1o mo-
3BOJISIE€ TJIABHO 3MIHIOBATH CTPYM KOJIa Y BY3bKOMY J1ara3oHi, TUM CaMUM 3JilcC-
HIOBATH IJIABHE MIJCTPOIOBAHHS MTPHUIIA/IIB.

Honatkosuii onip R3=60 OM cnyxuth st 3a0€3ne4eHHs] TPOTIKAHHS CTPY-
My BU3HAU€HOI BEJIMYMHHU, SIKIIO oOuJiBa moteHiiomeTpu Ry 1 R, BuBeneHi B moso-
’KEHHs 3 HYJIBOBUM OIOPOM. Y IIbOMY BMIMAJKY CTPYM Y KOJi OyJae BU3HAUaTHUCS
TUIBKH ONOpOM R3, 1110 103BOJISIE 3aXUCTUTH BUMIPIOBAJIbHI IPUIIAAH B1l KOPOTKOTO
3aMUKaHHS.

-0..30B Rs3

rpy0o TOYHO
Y
Y |

- () ] 1
Ry R

Pucynok 2.1 — IIpuHOMNIOBA eJIEeKTPUYHA CXeMa /ISl BUSHAYEHHSI MOXUOOK BUMIipiB
JIa0OpaATOPHOro amMIepMeTpa:
I1; — ammepmeTp mocriiiHoro ctpymy 50 MA | o gociimkyerses; [1; — 3pa3koBHii am-
nepMeTp moctiiinoro crpymy 75 MA tumy M2038; Ry (“rpy60”), R, (“TouHo”) — moTeH-
iometpH; R3 — omip HaBaHTaKEHHS
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Pucynok 2.2 — [IpyHumMnoBa ejeKTpUYHA cXeMa I BU3HAYEHHS MOXHOOK BUMIipiB
JIa0OpaTOPHOro BOJIbTMETPA

I1; — BoapT™MeETp 3MiHHOTO cTpyMmy 150 B, mo nocnimxyerses; 1, — 3pa3koBHii BOJIBTMETP

3MIHHOTO cTpyMy 75 B tumy 3381

3.2. Cxema Ha puc. 2.2 sBisg€ cO00I0 CYKYMHICTh JBOX MapalieibHO 3'€qHa-
HUX BOJIBTMETPOB 3MiHHOTO cTpymy: I} — mpumnaz, mo gocnimxyerbes, [, — 3pas-
KOBUI MIPUJIAI.

JKupiieHHST cXeMH 3IIMCHIOETHCS Bl JUKEpena 3MIHHOTO CTPYMY 3 HApyroo
~0...250 B.

IIpumiTka: B sSKOCTI 3pa3KOBUX MPUIAJIB BUKOPUCTOBYIOTHCS MpUIaANd OUIBII

BHUCOKOTO KJIaCy TOYHOCTI y MOPIBHSHHI 3 MPUJIaJaMH, 110 MOBIPSIOThCS (ajie He

Huxue 0,5).

4 IlinroToBKa 10 pOOOTH

4.1. [lepeBipTe HASIBHICTh 3a3€MJICHHS YCTAHOBKH.

4.2. BcTaHOBITH Ha OJIOI KMBJICHHS BC1 TyMOJIepH Yy BIIKIIOYeHE (HUKHE)
TIOJIOXKEHHS, TIEPEeMHUKadl — y CepeHE TOJIOKEHHS, PYYKH IMOTCHIIIOMETPiB MOBEP-
HITh MPOTH TOAWHHUKOBOI CTPUIKM 10 ymopa. IlepexmtoueHHs 3aiiicHOBaTH 0€3
3alBUX 3yCHUJIb.

4.3. 30epiTh €NEKTPUUYHY CXEMY 3T1AHO 3 puc. 2.1 abo puc. 2.2 3a BKa3iBKOIO
BUKJIaJa4a.

4.4, Tlicns mepeBipKH MPaBHIBHOCTI 30MpaHHs CXeMHU BUKJIaJlad BMUKAE KU-
BJICHHSI CXEMH IIJISIXOM HATHCKAaHHS Ha OJIOL KUBJIEHHS KHOIKH YOPHOTO KOJIHO-
py. Ilpu iboMy Ha mepe/Hii maHe i OJI0KY KMBJICHHS TOBUHHA 3aCBITHTHUCS CHTHA-
JbHA JIAMIIOYKA.

4.5. 3HIMITh HampyTy 31 CXEMU HATHUCKAHHSIM Ha OJIOII XKUBJICHHS KHOIKH
YEPBOHOTO KOJIBOPY.

CxeMa roToBa J0 BUKOHAaHHS JJaOOpaTOpHOI pOOOTH.

5 Ilopsiniok BUKOHAHHS PO00OTH
5.1 I'paayroBaHHsI aMniepMeTpy
5.1.1. Buknagau nepeBipsie MpaBUIbHICT 30UpaHHs cXeMU 3rigHo puc. 2.1 i
Jla€ T03BUT HA BKJIIOUCHHS KUBJICHHS — HATUCHITH Ha OJIOI KUBJICHHS YOPHY KHO-
nky. [Ipu nbomy Ha mepeaHii maHesl OJOKY KMBJICHHS TTOBUHHA 3aCBITUTHCS CHUT-
HaJIbHA JIAMITOYKA.
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5.1.2. TInaBHO 3MiHIOIOYH Omip noTeHuioMeTpiB Ry (“rpy6o”) 1 R (“rouno”),
JOMOXITBCSL BIAXUJIEHHS cTpUIkK npunany I1; Ha ouudposani noauiku mkanu. Pe-
3ylbTaTH BUMIPIB TOKa3aHHs 3pa3koBoro npuiany 1, 3anecits y Tabnuuio 2.1.

5.1.3. BuBenitb pyuku noteHuioMerpis Ry, Ry y kpaiiHe niBe monokeHHs, 1o
BIJIMOBIJA€ HYJIbOBUM OIOPaAM.

5.1.4. 3HIMITH HaANPyTy 31 CXeMH HATUCKAHHSAM Ha OJIOI KUBJICHHS KHOIIKU
YEpBOHOT'O KOJIBOPY.

5.1.5. 3anoBHITH PO3paxXyHKOBY yacTuHy Tabauul 2.1. JIns po3paxyHKiB BU-
KOpPUCTOBYHTE (hopMyu:

Al =1, -1, - abcoJiroTHA MOXuoOKa, 1e |, — mokazaHHs npuaaay, o MoBips-
€TbCsl, A; |; — MoKa3aHHs 3pa3KoBOro npuiany, A;

k =—Al — BunpaBieHHS;

Al )
Vo = A -100% — BimHOCHA MOXHOKA;

pi|

Al
y =—2%.100% — ocHOBHa mpuBeaeHa MoxuoOKa, e Al ,,, — MaKcHMasbHa

H

abcomoTHa nmoxuoOka, A, |, — HOMiIHaJIbHE 3HAYEHHS BEJIUYMHHU, Ha Ky PO3paxoBa-
HUU Npuiaj, 1o NoBipseThes, A.

Taomumg 2.1
Ne pociny ls, A L, A Al A Kk, A Yo.,%0 v,%

o

OO NO|OIBWIN

=
o

5.2 I'panyroBaHHA BOJBTMETPY

5.2.1. Buknagau nepeBipsie MpaBUIbHICTh 30MpaHHs CXEMU 3TiIHO puc. 2.2 1
Jla€ 03B HA BKITIOYEHHS JKUBJICHHS — HATUCHITH Ha OJIOII1 )KUBJICHHS YOPHY KHO-
nky. Ilpu iboMy Ha TiepeHii aHesi OJIOKY YKHUBJICHHS MTOBHHHA 3aCBITUTHCS CHT-
HaJbHA JIAMITOYKA.

5.2.2. IlnaBHO 3MiHIOOUM TOJIOKeHHS pydku JIATPa, momoxiThCcs Bigxu-
neHHst cTpiiku npwiany [1; Ha omudpoBaHi moATKY MmKamu. Pe3ynpTaTti BUMIpiB
MOKa3aHHs 3pa3koBoro npuiany I, 3anecite y Tabmuirio 2.2.

5.2.3. Busenits pyuky JIATPa y kpaiiHe niBe MOJOKEHHS, 110 BiAMOBIIAE
HYJILOBIN HaIpy3i.
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5.2.4. 3HIMITH HaAMPyTy 31 CXeMH HATUCKAHHAM Ha OJIOL KUBJICHHS KHOIIKHU
YEpBOHOT'O KOJIbOPY.

5.2.5. 3an0BHITh PO3paxXyHKOBY YacTUHY Tabmauul 2.2. J{ns po3paxyHKiB BH-
KOpPUCTOBYHTE popMyu:

AU =U, —-U, — abcomorHa noxubxa, ne U, — moka3anHs npuiaaiy, mo 1o-
BipsieTbes, B; U, — noka3zaHHs 3pa3koBoro npuiany, B;

k =—AU — BunpaBlieHHS,

Vo = ?]—U -100% — BimHOCHA MOXHOKA;

a

AU
y=—"2.100% — ocHOBHa mpuBejcHa Moxubka, xe AU, — Makcuma-

H
JapHa abcomoTHa noxubka, B, U, — HOMIHaNbHE 3HAUEHHS BEJIMYMUHU, HA SIKY PO3-
paxoBaHUi MpuUIa, U0 MOBIPSEThHCS, B.

Tabnuns 2.2
Ne nocainy U, B U,B 4U, B k, B Yo.,%0 v,%
1

O O[NNI OB |WIN

=
o

5.3. 3po0iTh BUCHOBKH NPO BiANOBIIHICTH NACMOPTHOI0 KJIACy TOYHOCTI
NpWJIaaiB BUSHAYEHOMY NPAKTHYHO.

6 KoHTpo/IbHI NMTAHHA
. [IpuBecTn BU3HAUEHHS a0COMIOTHOT MOXUOKH.
. [IpuBecTr BU3HAYCHHS BUTIPABJICHHS.
. [IpuBecTn BU3HAUEHHS BITHOCHOT TOXHOKHU.
. [IpuBecTr BU3HAYECHHSI OCHOBHOI IPUBEACHOI MOXNUOKHU.
. [IpuBecTr BU3HAYCHHSI KJ1aCy TOYHOCTI.
. [osicanTu cnoci® po3mMpeHHst MEX1 BUMIPY aMIIepMETPY.
. [TosicanTu cnoci® po3mupeHHst MeXi BUMIPY BOJIBTMETDPY.

NN RN

Jlireparypa
1. KynakoB O.B., Pocoxa B.O. EnektporexHika Ta moxkexxHa npodiiakTuka
B €JICKTPOYCTAHOBKAX. HmpquHK X.: HYII3Y, 2010. — 569 c.
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JIABOPATOPHA POBOTA Ne 3
JOCIIZKEHHA PE3SOHAHCHUX PEKUMIB POBOTHU OJHO®A3ZHUX
KIJI BMIHHOT'O CTPYMY

Meta po00OTH: IPAKTUYHO 3’SICYBaTH YMOBU BUHHMKHEHHS Ta HEOE3IEeKy pe-
30HAHCIB HAIMpPYT Ta CTPYMIB.

1 3micT podoTn
1.1. AHami3 eJIeKTPUYHUX K11 OJHO()A3ZHOTO0 CHHYCOIIaTbHOIO CTPYMY IPH TOC-
JI0BHOMY Ta MapalieIbHOMY 3'€IHAHH1 KOTYILIKH IHAYKTUBHOCTI 1 KOHACHCATOPY.
1.2. IToOynoBa Mo eKCepuMEeHTAIbHUM JIaHUM BEKTOPHHUX JiarpaM CTpyMIiB i
HampyT.
1.3. BusiBieHHS YMOB BUHUKHEHHSI PE30HAHCY HAINpPYT Ta CTPYMIB.
1.4. AHani3 HeOe3MeK BUHUKHEHHS! PE30HAHCHUX SIBUIII.

2 OCHOBHI TeOpeTHYHI MOJIOKeHHS
TeopeTnunuii Matepian HaBeJeHO y MiApy4YHUKYy [1] c. 41-77.

3 Onmc 1a00paTOPHOI YCTAHOBKH

3.1. ExcnepumeHnTanbHe MOCTIIKEHHS KOJia 3 TOCIIIOBHUM 3'€IHAHHSAM KO-
TYIIKH 1HIYKTUBHOCTI 1 KOHJIEHCATOpa BUKOHYIOTh Ha YCTaHOBIIl, CXeMa SIKOi MpH-
BesleHa Ha puc. 3.1. 3MiHa 1HAYKTUBHOCTI KOTYIIKH 1HAYKTUBHOCTI 31MCHIOETHCS
3a JIONOMOT0I0 TepeMillleHHsS epOMarHiTHOTroO oceps.

JKuBjieHHs yCTaHOBKH 3/IHCHIOETHCS Bif oHO(a3HOT Mepeki 3 yacToToro f =
50 T'm 1 manpyror 220 B yepe3 nmadopatopuuii aBrotpancopmarop (JIATP). 3a
nornomororo JIATPa Ha 3aTrckadax KoJia 3 MOCIIOBHO 3'€THAHUMHU KOTYIIKOKO 1H-
nyktuBHOCTI L 1 6arapeero koHaeHcaTtopiB C miaTrpumyerhes Hampyra 80 B, Benu-
YUHA SIKO1 KOHTPOJIOETHCS BOJBTMETPOM V. Y KOJIO MOCIIIOBHO MIAKIIOUYCHUHN Mi-
JiaMrnepMeTp mA A peecTpallii TOTOYHOT'0 3HAYCHHSI BEJIMUYUHU CTPYMY.

Benmnunnaa 1HAYKTHBHOCTI 3MIHIOETBCS 3a JIOMOMOTOIO MepeMileHHs (epo-
MarHiTHOTO OCep/isd B KOTYIII 1HAYKTHBHOCTI. BombT™MeTp V1 31 IIlynmamMu CIIy>KUTh
st 3amipy Harpyr U, 1 Uc.

3.2. ExcnepuMeHTanbHe JOCTIKEHHS JIIHIHHOTO PO3TalyKEHOTO €IeKTPHUY-
HOTO KOJIa CHHYCOiJaJbHOTO CTPYMY BHKOHYETHCS HA YCTAaHOBIIl 3 MapayelbHO
3'€THAHUMHU KOTYIIKOIO 1HIYKTUBHOCTI L 1 GaTtapeeto konaencatopis C (puc. 3.2).
3MiHa 1HAYKTUBHOCTI KOTYIIKW IHAYKTHBHOCTI 3IIMCHIOETHCS 3a JOTIOMOTOIO Tie-
pemimieHHs: epOMarHiTHOTO OCEP/IS.

JXKuBneHHsT yCTaHOBKH 3IIMCHIOETHCS Bi Mepexki 0MHO(A3HOTO CTPYyMY 3 4Ya-
crororo f = 50 I'r i Hanpyroro U = 220 B uepe3 rabopaTopHuii aBToTpaHchopMa-
top (JIATP). 3a nonmomororo JIATPa Ha 3atrckadax koja 3 mapajieibHO 3'€THaAHU-
MU KOTYIIKOIO 1HAYKTHBHOCTI L 1 6aTtapeeto konmeHncaropis C miarpumyeTbest Ha-
npyra 110 B, BenuunHa sSKOi KOHTPOMIOETHCA BOIbTMETpoM V. Jlns peectpartii
CTPYMIB B HEpO3Taly:KEHI! 1 po3raiyxeHiil yactuHax kona |, I, Ta lc BiamoBigHO
MIJKJII0YEeHI MUTIaMIepMeTpy mA, mA; 1 mAo.
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~80 B

O

Pucynok 3.1 — IIpuHuMIOBa eJIeKTPUYHA cXeMa J1a00paTOPHOI YCTAHOBKH
AJIS1 1OCJTiIZKEeHHSI Pe30HAHCY HaNpyT:
V — BonbTMeTp 3MiHHOTO cTpymy 150 B; V; — BompTMeTp 3miHHOro ctpymy 250 B;
mA- mutiamnepmerp 3MiHHOTO cTpyMmy 300 MA; L — KoTymIka iHIyKTUBHOCTI 3 OCEPJIsM;
C — Garapest konaeHcaTopiB 4 MKD

CHENC

~110 B

O

Pucynok 3.2 — IIpuHIMIIOBA eJIEKTPUYHA CXeMa JIa0opaTOPHOI YCTAHOBKH
JJISL TOCJIIZKEHHSI Pe30HAHCY CTPYMIB:
V — BoapTMETp 3MiHHOTO cTpymy 250 B; mA — wmimiammepMerp 3MIHHOTO CTPyMy
300 MA; L — xoTymiKa iHIyKTUBHOCTI 3 ocepisiM; C — Gatapest KoHAeHCaTOpiB 6 MKD

4 ITlinroToBKa 10 pOOOTH

4.1. IlepeBipTe HAsBHICTD 3a3€MJICHHS YCTAaHOBKH.

4.2. BcTaHOBITH Ha OJIOII KUBIICGHHS BCI TyMOJIEpH Yy BIIKIIFOUYCHE (HIKHE)
MOJIOKCHHS, TIEPEMHKAYl — Y CEPEIHE TMOJIOKEHHS, PYIKH MOTEHI[IOMETPIB TIOBEP-
HITh MPOTH TOAMHHUKOBO1 CTPIIKHU A0 yropa. [lepekmtouenns 3aiiicHIoiTe 6e3 3aii-
BUX 3YCHUJIb.

4.3. 36epiTh oaHy 31 cxeM abopaTopHOT poOOTH BiAMOBIAHO 110 puc. 3.1 abo
puc. 3.2 3a BKa31BKOIO BHKJIa1aya.
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4.4. ITicns nepeBIpKU MPaBUIBHOCTI 30MpaHHS CXeMH BUKJIAJa4 BMUKAE KU-
BJICHHSI CXEMU IUISIXOM HATUCKAHHS Ha OJOI[l )KUBJIEHHS KHOIMKH YOPHOI'O KOJIHO-
py. llpu 11boMy Ha nepeHii naHel 010Ky KUBJICHHS MOBUHHA 3aCBITUTUCS CUTHA-
JIbHA JIAMIIOYKA.

4.5. 3HIMITh HaNpYTy 31 CXEMU HATUCKAHHSIM Ha OJIOII *KUBJIEHHS KHOIKHU
YEepBOHOT'O KOJIBOPY.

CxeMma rotoBa 70 BUKOHaHHS JJabOpaTOpHOI poOOTH.

5 IlopsiioK BUKOHAHHSA PO00OTH
5.1 ITocainoBHe 3'eqHaHHS OaTapel KOHIACHCATOPIB I KOTYWIKH iHIYKTH-
BHOCTI.
5.1.1. Buknagau nepeBipsie MpaBUIIbHICTh 30MpaHHs cXeMu 3rigHo puc. 3.1 1
J1a€ 03B HA BKJIIOYEHHS JKMBJICHHS] — HATUCHITH Ha OJIOL KUBJICHHS YOPHY KHO-
nky. [Ipu npoMy Ha nepeaHii nmaHesni O0JIOKY >KUBJICHHS TOBUHHA 3aCBITUTHUCS CHUT-
HaJIbHA JIJAMITOYKa.

5.1.2. OGepranusm pyuku JIATPa BcTraHOBITH Hampyry Ha BXOJl KoJja
U, =80B.

5.1.3. 3MiHIOIOYH TIOJIOKEHHS Ocep/id KOTYIIKH L, 3adikcyiiTe MOMEHT, KOJIH
CTpyM y Koui Oyne HailouibmuM. Lleit MOMeHT BifnoBigae pe3oHaHCy Harnpyr. Bu-
mipte |, U, U, Uc. Pesynsratu BumipiB 3aHeciTh y Tabauio 3.1 (mocmig Nel).

5.1.4. Ilpu MOBHICTIO BBEJIECHOMY B KOTYIIIKY 1HAYKTHBHOCTI L ocepmisi, BUMIp-
te Hanpyry U, ctpym | y ko, Hanmpyry Ha 3aTuckayax Oatapei koHmaeHcaTopiB Uc,
Ha KjeMax KoTymku Uy ,. Pesynbratu BumipiB 3aneciTs y Tabuirio 3.1 (mocmig Ne2).

5.1.5. 3HIMITh HampyTy 31 CXeMU HATUCKAHHSIM Ha OJIOIIl KUBJICHHS KHOIKU
YEPBOHOTO KOJIBOPY.

5.1.6. 3anoBHITE po3paxyHKOBY dacTuHY Tabmumi 3.1. J{ms po3paxyHKiB BH-
KOPUCTOBYHTE HACTYITHI (PopMyJIu:

[Ipu pe3oHaHCHOMY pPEXUMI -

U, =U — akTuBHAa CKJ1a10Ba HAPYTH KOJIA;

U, =U_ — IHAyKTHBHA CKJa/l0Ba HAIIPYTH;

U . . :
Z, = % — TIOBHHH OITip KOTYIIKH 1HTYKTHBHOCTI;
Uc oo . :
X =—= — peakTUBHMH omnip OaTapei KOHJEHCATOPIB;
I
Z= T MIOBHUI OITip KOJIa;
r= Ta — aKTUBHUU OMIp KOTYIIKA 1HIYKTUBHOCTI;

X =X — peaKkTUBHMH OMip KOTYIIKH IHAYKTUBHOCTI.

[Ipu HEpe30HAHCHOMY PEKUMI —
' — 3HaYEHHSI BI3bMITh 3 PE3YJIbTATIB PO3PAXYHKIB MO AOCHIAY 1;
U, =1 -r —axkTuBHa CKJIal0Ba HAIPYTH KOJIA;
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U, =+U} —U? — inaykTuBHA CKIa10BA HALPYTH;

U, . . .
Z, = — MOBHUH OIip KOTYIIKH iHIYKTUBHOCTI;

Uc . . :
Xc = 7 peaKkTUBHUI onip 6arapei KOHJEHCATOPIB;

U .
Z= T NOBHUI ONIp KOJA;
- U L - U C .

(@ =arcsin ————= — KyT 3CcyBYy (a3 MIXK CHUJIOIO0 CTPyMY Ta HaNpyroo JJs

BCHOTO KOJIa;
X, =Z-sing+ X, — peakTUBHUH OMip KOTYIIKH IHIYKTHBHOCTI.

Tabonuus 3.1
Ne Pe;zﬁliﬂifn Pe3yabTaTi po3paxyHKiB
OCJTi- Pexum p
Ul I) ULr, UC! Ua, UL; ZLI’! XC! 21 ra XL}
Yy B|A| B | B|B|B|Om| Om| Om|?|OM|Om
1 Pe3onancumii
2 HepesonaHcHui

5.1.7. TlobynyiiTe B MacmiTabi BEKTOpHI JlarpamM Hampyr Ta CTPyMy ISt
000X JOCITIIB.

5.1.8. [lopiBHsATE BEIUUYUHHA PO3pPaXOBaHUX 1 MOOYTOBAaHUX KYTIiB 3CYBY a3
Mix cTpymoM | 1 Hanpyroro U.

5.1.9. IlopiBHsiiTe BenuunHU BUMipsiHOI Hampyrd U Ta moOymoBaHOTO BEK-
Topy Hanpyru U .

5.1.10. 3po0iTh BUCHOBKH TI0 MPOBEICHUM JOCIIiIaM.

5.2 ITapajsienbHe 3'eTHAHHS 0aTapel KOHAEHCATOPIB i KOTYIIKH iIHAYKTH-
BHOCTI

5.2.1. Buknagad nepeBipsie MpaBUIbHICTh 30MpaHHs CXeMH 3TigHO puc. 3.2 i
JIa€ JTO3BLT HA BKIIFOYCHHS JKUBJICHHS — HATUCHITH Ha OJIOIl )KUBJICHHS YOPHY KHO-
nky. [Ipu oMy Ha mepeHii maHeni OJIOKY >KMBJICHHs IOBUHHA 3aCBITUTHUCS CHT-
HaJbHA JIAMITOYKA.

5.2.2. OGeprannsm pyuku JIATPa BcTaHOBITH Hampyry Ha BXOJl Koja
U, =110B.

5.2.3. IIpu mOBHICTIO BBEJICHOMY B KOTYIIKY IHIYKTUBHOCTI L oceps BuMip-
Te Hanpyry U, 3aranpHuil cTpyM KoJa |, CTpyM y BITIIi 3 KOTYIIKOIO 1HIYKTUBHOCTI
ILr 1 ctpym y Bitmi 3 GaTtapeeto koHnmeHcaTopiB lc. Pe3ynbratu BumipiB 3aHeciTh y
tabmuirio 3.2 (mocmig Nel).

5.2.4. 3MiHIOIOYH TIOJIOKEHHS OCeps KOTYIKH L, 3adikcyiiTe MOMEHT, KOJIH
CTpyM y Kol Oyne miHiManbHuM. [leii MOMEHT BiATIOBiae PEe30HAHCY CTPYMIB.

Buwmipte nanpyry U i ctpymu |, I\ 1 lc. Pe3ynbratu BUMIpiB 3aHeCiTh Y TaOIUIIO
3.2 (mocmim Ne2).
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5.2.5. 3HIMITh Hampyry 31 CXEMU HATUCKAHHSM Ha OJOI[l KUBJICHHS KHOIKHU
YEpBOHOT'O KOJIBOPY.

5.2.6. 3anoBHITh pO3PaXyHKOBY YacTUHY Tabmuii 3.2. [l po3paxyHKiB BU-
KOpPUCTOBYHTE popMyu:

/, = — — IOBHMH OMip NePIIOT BITKU;
Lr
Z, = — — IIOBHUM ONp JPYroi BITKH;
C
U .
Z= T~ NOBHUI ONIp KOJa;

r .
Q= arCCOSZ— — KYT 3CYBY (a3 MK CHJIOIO CTPYMY Ta HaIlpyroo AJid nep-
1
1101 BITKY (3HAYEHHS I' BI3bMITh 3 Tabmuill 3.1);

|, =1, - COSQ, — aKTUBHA CKJIa[I0Ba CUJIU CTPYMY NEPUIOi BITKU;

| 4 =1y -SiN@— peakTuBHa (iHAYKTHBHA) CKIIa/I0BA CHUIM CTPYMY MEPIIO]
BITKHU;

(@ — KYT 3CyBY (a3 Mik CHJIOIO CTPyMY Ta HAIpyrolo JJisi BChOrO KoJia (BU-
MIPIOETHCSI TPAHCTIOPTUPOM IO BEKTOPHIH aiarpami);

S =U | —noBHa NOTY>HICTh KOJIA;

P =S -C0S¢ — akTUBHA MOTY>HICTh KOJIA;

Q =+/S? — P? — peakTuBHA MOTYXHICTh KOJIA.

Ta0musa 3.2
Ne nocJixy | Hepe3onancHuii pexum | Pe3oHaHCHMI pe:xum
PesynbpTaTi BUMIipiB

U, B
I, A
A

Lrs
lc=1pn, A

PesynbraTi po3paxyHkiB

Z]_, Om

Zz, OMm

Z, OM
01

lar, A

I, A
¢

(BUMIPIOETHCS TPAHCTIOPTUPOM)
S, BA
P, Bt
Q, BAp
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5.2.7. TlobynyiiTe B Maciitadl BEKTOPHI JlarpaMu CTPYMIB Ta Hampyru JJis
000X JOCIIIB.

5.2.8. IlopiBHsiITe BEIMUYMHU BUMIPSAHOI CUJIM CTpyMY / 1 IOBKUHHU MOOYI0-
BAHOI'O BEKTOPY CUIIK CTPyMY | .

5.2.9. 3po6iTh BUCHOBKH IO TIPOBEIACHUM JIOCTiaM.

5.2.10. 3po0iTh BUCHOBKH 110 PO0OTI.

6 KoHTpoJ/IbHI NUTAHHA

1. IlepeniuiTh OCHOBHI TapaMeTpH, IO XapaKTEPU3YIOTh 3MIHHUI CTPyM.

2. JlaliTe BU3BHAUYEHHS MOHATTS «IHAYKTUBHICTDY.

3. JlaiiTe BU3HAYEHHSI TOHSTTS «EMHICTDHY.

4. YoMy nopiBHIOE 3CyB (ha3 Mk HAMpyrow Ta CUIIO0 CTPYMY AJIS KoJia 3 pe-
3UCTOPOM?

5. YoMy a0piBHIOE 3CyB (a3 MDK HAIpyrorw Ta CHIIOK CTpyMy JJisl Koja 3
171eaJIbHOIO0 KOTYIIKOIO 1HYKTUBHOCTI?

6. Homy nopiBHIOE 3CyB (pa3 MK HAIMpPYyrorw Ta CHIOK CTPyMY JUIsl Koja 3
KOHJICHCATOpOM ?

7. SIxi yMOBM BUHUKHEHHSI PE30HAHCY HANpYT Ta siKa HOro mnoxeskHa neoesnexa?

8. SIki yMOBM BUHMKHEHHSI pE30HAHCY CTPYMIB Ta sika HOro MoekHa Hebe3neka?

Jlitepatypa
1. Kynakos O.B., Pocoxa B.O. EnekrporexHika Ta moxexHa mpodiiakThka
B enektpoyctanoBkax. [linpyunuk — X.: HYLI3Y, 2010. — 569 c.

JIABOPATOPHA POBOTA Ne 4
JOCJILIZKEHHSA TPUPAZHUX KI1JI

Meta poboTH: aHaji3 peXKUMIB poOOTH TpU(Da3HUX EIESKTPUUYHUX KT MpHU
PI3HUX cXeMax 3’€THaHHS CIIOKHUBAYIB.

1 3micT poGoTn

1.1. 3'enHaHHs CIIOXKUBaYiB "31pKOI0".

1.1.1. BusHaueHHs CHMIBBITHOIICHHS BEeMUYWH (a3HHUX 1 JIHIMHUX HAOpPYT 1
CTPYMIB NPU CUMETPUYHOMY 1 HECUMETPUUYHOMY HABAHTAKCHHI y TPUIPOBIITHOMY
TpudazHOMY KOJIi.

1.1.2. BusHaueHHs CHIBBITHOIICHHS BEeMWYWH (a3HHUX 1 JIHIMHUX HAMpPYT 1
CTPYMIB IIpH CUMETPUYHOMY 1 HECUMETPUYHOMY HABAHTAXKEHHI Y YOTHPUIIPOBIJI-
HOMY TpU(a3HOMY KOJTI.

1.1.3. 3'scyBaHHs 3Ha4YEeHHS HEHUTPAIBLHOTO MPOBTHUKY I 3a0e3MeUeHHS
MOKEXKHOT Oe3MEKH.

1.2. 3'enHanHs criokUBayiB "TPUKYTHUKOM".

1.2.1. BuzHaueHHsI CHIBBIJHOIIEHHS BEIUYMH (Pa3HHUX 1 JIHIMHUX HAMpyr 1
CTPYMIB IIPU CUMETPUYHOMY 1 HECUMETPUUHOMY aKTUBHOMY HAaBAHTAKEHHI.
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1.2.2. Bu3HaueHHs CMIBBIIHOIICHHS BEIWYMH (a3HHUX 1 JIHIAHUX HAOpyT 1
CTPYMIB MPHU CUMETPUYHOMY 1 HECUMETPUYHOMY AKTUBHOMY HaBaHTaXEHHI MpHU
00puBI (ha3HOTO NPOBITHUKY.

1.3. [To6ynoBa TonorpadgiyHuX Aiarpam.

1.4. Po3paxyHOK NOTYXHOCTI, CII0KMUBAaHO1 TpU(Pa3HUM KOJIOM.

2 OCHOBHI TeOpeTHYHI MOJIOKEHHS
TeopeTnunuii Matepian HaBeJeHO y NiApy4yHUKy [1] c. 77-96.

3 Onmc 1a00paTOPHOI YCTAHOBKHU
3.1. [IpunHiunoBa cxema Ja00pPaTOPHOT YCTAHOBKU JJIs TOCHIKEHHS TpUda-
3HOI MepeXi MpH 3'€THAHHI CIIOXKMBayva "31pKoi0" npuBeaeHa Ha puc. 4.1.

~127/220 B

TN

JI8| JI9

Pucynok 4.1 — IIpuHUMNIOBA eJIEKTPUYHA cXeMa JJIs A0CTiKeHHs Tpuda3Hoi Me-
pexi npu 3'e1HAHHI clIo:KUBayva ''3ipkoro':
mA;, MA,, mA3z i mA4 — MuTiamnepMeTpu 3MiHHOTO cTpymy 300 MA; V — BoiabTMETp
3MmiHHOTO cTpymy 250 B; JI1+JI9 — naBanTaxxeHHs (JamMmnu poxaproBanHs); By, By, Bs —
BUMUKaYl (TyMOJIepH)

HaBantaxkeHHAM € Tpu tamMnoBux omHodaszHux crnoxkuBada: JI1-+JI3, JI4+J16
1 JI7+J19, mo npueanyroThesa 10 TpudazHoi votupunposinaoi mepexi A, B, C 1 N
Ha IITaTHUBI.

MiniamnepmeTpamu mAj, mA, i mAz BUMIiproroTh azHi ctpymu |y, Ip1 1., a
MigiamnepMeTpoM mA, — ctpyM |y y HeliTpambHOMY MPOBiTHUKY. BombTMeTpom V
31 IIynmaMu mo 4ep3i BUMIPIOrOTh Tpu JiHIHHI Ugy, Upe, Uca 1 Tpu dazui U, Up, U
HAIPYTH Ha 3aTUCKavax a-X, b-y, C-z coxwuBaya.
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Bumukaui B; 1 B, cnyxarb Ay CTBOPEHHSI PEXKUMIB CUMETPUYHOIO Ta He-
CUMETPUYHOTO HaBaHTaXXEHHS B Tpu(da3Hild Mepexi, BUMUKad B3 — pexumy oopu-
BY HEUTPaIbHOTO IPOBIIHUKY.

3.2. [IpuHiunoBa cxema Ja00paTOPHOT YCTAHOBKHU AJIs TOCHIIKEHHS TpU]a-
3HOI MepeX1 NpH 3'€THAHHI CIIOKUBava "TPUKYTHUKOM" MpuBeAeHa Ha puc. 4.2.

HaBanTa)xeHHAM € Tpu JaMIroBuX onHO(a3zHux cnoxkupaua: JI1-+JI3, JI4+J16 1
JI7+J19, mo npueaHyroThCs 10 TprudazHoi TpunpoBigHoi Mepexi A, B, C Ha mtaTuBi.

MiuniamnepmeTpamMu mAj, mAj,, mA; BUMIPIOIOTH JiHIMHI cTpymH g, 1y, I¢, @
amriepMerpamu A, A, Ta Az — dazHi cTpyMmHu lgp, lpe, lca. BonmbTMeTpoM V 31 myma-
MU TI0 Yep3i BUMIPIOIOTH TpH JiHiMHI Hanpyru Uy, Uy, Ug Ha 3aTtnckavax a-X, b-
Y, C-Z CIIO’KMBAaya.

Bumukaui B;, B, 1 B; cnyxars 1 cTBOpeHHs HEPIBHOMIPHOI'O HaBaHTa-
KEHHS B TpudasHiil Mepexi Ta BKIIOUEHHS (BIIKIIOUEHHs ) mpoBinHuka ¢gasu C.

4 TlinroToBKa 10 po6OTH

4.1. IlepeBipTe HasABHICTH 3a3€MJICHHSI YCTaHOBKHU.

4.2. BcTaHOBITH Ha OJIOII KUBJICHHS BC1 TyMOJIEpH y BIIKJIFOUECHE MMOJIOXKEH-
Hs, TIEpEMUKadi — B CepeJHE MONOKEHHs. Pydku "M" MOBEpHITH MPOTH TOJAMHHH-
KOBO1 CTpUIKH 110 ynopy, nepemukad JIATP —y nonoxxenns 0 B.

4.3. 30epiTh OJIHY 31 cXeM J1abopaToOpHOi YCTAHOBKH BIAMOBIIHO 10 puc. 4.1,
4.2 3a BKa31BKOIO BUKJIa1aya.

4.4, Tlicns mepeBipKH MPaBHWIIBHOCTI 30MpaHHs CXeMHU BUKJIaJlad BMUKAE JKU-
BJICHHS CXEMH LUJISTXOM HAaTHCKaHHS Ha OJIOII KUBJICHHS KHOMKH YOPHOTO KOJbO-
py. IIpu nupomMy Ha nepeHiil maHeni OJOKY >KUBJICHHS MIOBUHHA 3aCBITUTHUCS CUTHA-
JIbHA JIAMIIOYKaA.

4.5. 3HIMITh HaIIPYTy 31 CXEMU HATUCKAHHSAM Ha OJIOIi >KMBJICHHS KHOIKH
YEPBOHOTO KOJIBOPY.

Cxema roToBa 70 BUKOHaHHS JJabOpaTOpHOI pOoOOTH.

S Ilopsiiok BUKOHAHHS POOOTH

5.1 Jdocaigkennss TpudasHoi Mepexki npu 3'€IHAHHI CIOKMBAa4a 3a cxe-
Mo10 "'3ipka"

5.1.1. Buknagau nepeBipsie MpaBUIbHICTh 30MpaHHs cxeMu 3rinHo puc. 4.1 1
Jla€ JTO3BLT HA BKIIFOUCHHS JKUBJICHHS — HATUCHITH Ha OJIOIl )KUBJICHHS YOPHY KHO-
nky. [Ipu oMy Ha mepeHii maHeni OJIOKY >KMBJICHHS IOBUHHA 3aCBITUTHUCS CHT-
HaJbHA JIAMITOYKA.

5.1.2. BxurouiTh Ha Gj011i )KuBIeHHS TyMOaep "3~220V".

5.1.3. BBimkHiITE TymMOnepu Bj;, B, Ta B; (HaBaHTaxXeHHS CUMETpPHYHE
(BximroueHo Bci 9 mamm JI1+J19), HelTpanibHUI TPOBIMHUK BBIMKHEHHI). BumipTe
TiHIAHI 1 Pa3H]l HAanpyTH, Ga3HI CTPYMHU, CTPYM Y HEUTPATHbHOMY MPOBITHUKY (70C-
mig 1). Pesynbpratu BUMipiB 3aHECiTh y TaOmumio 4.1.

5.1.4. Bigxnrouits Tym65ep B3, TymOnepu B; Ta B, BBiMKHEHI (HaBaHTa)KeH-
HA cuMmeTpuuHe (BKItoueHo Bcel 9 mamn JI1+J19), HeilTpaibHUM TPOBIAHUK 00ipBa-
HUW (BUMKHEHHUI)). Bumiprte niHilHI 1 ¢a3Hl Hanpyru, ga3Hi ctpymu (gociin 2).
Pe3ynbTaTil BUMIipiB 3aHECITh Y TaOnuII0 4.1.
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~127/220 B
[A B [C
Bs

Az Az

Pucynok 4.2 — IIpuHuMnoBa eJIeKTPUYHA cXeMa JIJIsl 10C/IizKeHHs1 Tpuga3Hoi
Mepe:Ki MpHu 3'€IHAHHI CoKNBAa4Ya ""TPUKYTHUKOM "'
MA;, MA;, MA; — mimiamniepmeTpu 3miHHOTO cTpyMy 300 MA; Aj, A,, Az — ammepmerpu
3MiHHOTO cTpyMmy 1 A; V — BombTMeTp 3MiHHOTO cTpymy 250 B; B;, B,, B — Bummkaui
(tymbnepn); JI1+JI9 — HaBaHTa)keHHS (JTaMITA PO3KAPIOBAHHS)

5.1.5. Bxmouite TymO6ep Bs, TymOnepu B; 1 B, BinkimrouiTe (HaBaHTaXKEHHS
HECHMETpUYHEe, HeUTpaJbHUM TPOBIAHUK BBIMKHEHHI). BumipTe miHiiHI 1 ¢a3Hi
Harnpyry, ¢as3Hi CTPyMH, CTPYM Y HEUTpaIbHOMY MPOBIAHUKY (mochia 3). Pe3ymnb-
TaTH BUMIpPIB 3aHECITh y Tabmmio 4.1.

5.1.6. Bigkmtouite TymO6nepu B;, B, ta B3 (HaBaHTa)keHHS HECHMETpPHUYHE,
HEUTpaJIbHUI TPOBITHUK OOipBaHW (BUMKHEHMI)). Bumipre miniiHi 1 da3Hi Ha-
npyry, ¢asui crpymu (nociin 4). Pesynbrat BuMipiB 3aHeciTh y Tabnuito 4.1.

5.1.7. 3HIMITH HampyTy 31 CXeMU HATUCKAHHSIM Ha OJIOI[l JKUBIICHHS KHOIIKU
YEpBOHOT'O KOJIBOPY.

5.1.8. Pospaxyiite mimiiini mampyrnm U, U Ua (U, =+3-U,,
U, = \/§'Ub, U, = \/§-UC) 1 TIOPIBHANTE X BEIWYMHY 3 BUMIPSHUMU 3HAYCH-

HsMu. Pe3ynbTaTi po3paxyHKiB 3aHECITh y Ta0muio 4.1.
5.1.9. ITobynytite Tonorpadiyti iarpaMu AJisi KO>KHOTO MIPOBEIECHOTO JOCTIAY.
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[Tpuknaau noOynoBu TomorpadiyHuX JiarpaM HaBEACHO Yy MIAPYYHUKY [1],
ctop. 82-88.

Jist moOyaoBu TonorpagiyHUX AlarpaM peKOMEHAYEThCS CIIOYaTKy MOOy1y-
BaTW B MacuITabl pIBHOOIYHUI TPUKYTHUK JIIHIKHUX Hanpyr. Touka aiarpamu, 1o
BIJIMOBIZIa€ HEUTpaAIbHIA TOYIl T€HEPATOPYy, 3HAXOAUTHCS SIK TOUKA MEPETUHAHHS
MeJllaH TPUKYTHHKA.

3a 1OMOMOro0 LUPKYJIS 3HAUTH HA JlarpaMi HEUTpaabHy TOUKY CIIOKHBada
SK TOYKY MEPETUHAHHA KU1, [0 BUXOJATH 13 BIAMOBIIHUX KYTIB TPUKYTHUKA JI1H1H-
HUX HAIpYyT, pajlycu sIKUX JOPIBHIOOTH (ha3HUM Harpyram (B macmradi). [Ipu He-
CUMETPUYHOMY HABAaHTAKEHHI Ta OOpHBI HEUTpaNIBHOrO MPOBIAHUKY (HOchig 4)
HEUTpaibHI TOYKU IreHepaTopa Ta CIOXKHBaya CIIBMaaaTh He OyAyTh. Jns iHmmx
JOCIIIB HEUTpaJIbH1 TOYKU F€HEPATOpa Ta CIOKUBaya CIIBINAJaTUMYTh.

Tak sk HaBaHTakeHHs (a3 € aKTUBHUM (COS( =1), BEKTOpH cuJl (pa3HUX CTPY-
MIB HaHOCSIThCS Ha Jlarpamy Hampyr TakuMH, 110 301ratoThes 1o (pasi 3 BIANOBIIHU-
MU (a3HUMU Hapyramu (BEKTOPH CTPYMIB JOLLIBHO KPECIUTH IHITUM KOJIBOPOM).

Jjist 4eTBepTOro A0Ciily MOTPiOHO 3HAUTH cuily cTpyMmy |y y HEHTpalibHOMY
OpOBLAHMKY. /[t IbOTO €111 FeOMETPUYHO (32 MPaBUIIOM Mapanenaorpama ado npa-
BUJIOM TPUKYTHUKA) MOJATH BEKTOpHU (Pa3HUX CTPYMIB Ta BUMIPSATH y MacmTadi

NOBXHHY oTpuManoro Bekropy Iy =1, +1, +1. .

Taomung 4.1
. . Pe3yabTaTn
Pe3yabTaTtn BUMipiB .
= PO3paxyHKIiB
E 1 1
§ :E g—n <
= = N . . gz - .
= E Jliniiini da3zni da3ni > E‘ & Jiniiini
= g Hanpyru, B Hanpyru, B CTPpyMH, A E}S = Hanpyru, B
2 =3
Uab ch Uca Ua Ub Uc Ia Ib Ic IN Uab ch Uca
Cu- 1
MeT-
puune | 2 -
Hecu- 3
MeT-
puune | 4 -

5.1.10. TlopiBHsiiTe BUMIpsiHE Ta PO3paxOBaHE 3HAYEHHS CUIH CTPYMY Y
HEHUTPATIBHOMY TPOBITHUKY ISl TOCTImY 4.

I

)

5.1.11. 3naiiaiTe BiTHOIICHHS pyu PIBHOMIPHOMY HaBaHTa)XCHHI Ta TO-

PIBHSITE 3 TCOPETUYHUM 3HAUYCHHIM —— = V3.
)
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5.1.12. 3'acyiiTe 3Ha4YE€HHS HEUTPAJIBLHOTO MPOBIIHMKY JJs 3a0€3MEUYECHHS
MIOKEKHOI OE3MEKH.

5.2 JocaimkenHs TpudasHoi Mepeski npu 3'€IHAHHI CIIO)KUBa4ya 3a cxe-
MOIO ""TPUKYTHHK"

5.2.1. Buknagau nepeBipsi€ MpaBUIbHICTh 30MpaHHs CXEMU 3TiIHO puc. 4.2 1
Jla€ J03BLI HA BKJIIOYEHHS JKMBJICHHS] — HATUCHITH Ha OJIOLI KMBJICHHS YOPHY KHO-
nky. [Ipu nibomy Ha mepeHii naHeni 070Ky >KUBJICHHS TOBUHHA 3aCBITUTHUCS] CUT-
HaJbHA JIAMITOYKA.

5.2.2. Bxmouits TymMOnep "3~220V".

5.2.3. BBimkHiTh TyMOnepu Bj, B, Ta B3 (HaBaHTaXeHHS CUMETpHUYHE,
BKJIFOUEHI yci Tpu JiHiMHI (pa3Hi) npoBinHKUKK). BumipTe niHiiiHI 1 ¢a3Hi cTpymu,
dazni Hanpyru (gocuin 1). PesynbraTi BUMIpIB 3aHECITh y Tabuio 4.2.

5.2.4. Binxmouite TymMOaep Bs, TymOnepu B; Ta B, BBiIMKHEH1 (HaBaHTaXeH-
HSl cumeTpuuHe, nposia gasu C BiakmoueHuit). Bumipre miniiiHi 1 ¢a3Hi cTpymu,
dazni Hanpyru (gocinin 2). Pe3ynbrati BUMIpIB 3aHECITh y Tabiuio 4.2.

5.2.5. Brurouite TymMO7ep Bs, TymOGnepu B; 1 B, BigkimrouiTh (HaBaHTa)KEHHS He-
CUMETpUYHE, BKIIIOUEH1 yCl TpH JiHiNHI ((pa3Hi) npoBigHUKH). Bumipre miHiiiHI 1 Qa3Hi
cTpymu, (hazHi Harpyru (gociia 3). Pe3ynprati BUMIpIB 3aHECITh Y TaOIUINO 4.2.

5.2.6. Bigkmtouite Tym6nepu B;, B, Ta B3 (HaBaHTa)k€HHS HECUMETpPHUYHE,
npoBin ¢azu C BigkimtoueHuii). Bumiprte niHilHI 1 Qa3Hi cTpyMu, Qa3Hi HAIPYTU
(mocmig 4). Pe3ynbTaTi BUMIPiB 3aHECITH Y TAOIHITIO 4.2.

5.2.7. 3HIMITH HaAINPYTy 31 CXeMH HATUCKAHHSAM Ha OJIOIl KUBJICHHS KHOIIKU
YEpBOHOI'O KOJIBOPY.

5.2.8. Pospaxyiite notyxHocTi KoxkHOI dasu Py =1,,-U,, P =1p-Up.,

P, =1

ca U, 1BU3HAYTe 3arajibHy CIOXHUBAHY NOTYKHICTb 32 ()OPMYJIOI0:

ca’

ca?
5.2.9. [To6ynyiiTe TomorpadiuHi AiarpamMu sl KOKHOTO JOCHiAy (IpHKIagn
no0y/I0BH JiarpaM HaBEACHO y Mapy4YHHKY [1], cTop. 88-93).
5.2.10. Po3paxyiiTe BiIHOIICHHS CHJIM JIHIMHOTO CTPyMy A0 CHIX (pa3HOTO

CTPyMY I—a PesynpTaTi po3paxyHKiB 3aHECiTh y TaOnuio 4.2.
ab
5.3. Busnaure, KUl 3 peXUMIB POOOTH 3 TOCHIIKEHUX CXEM € HaiOiibie
MOKEeKOHEOE3MEYHUM 1 TIOSICHITh, YOMY.
5.4. 3po6iTh BUCHOBKHM 110 BCiii po0oTi.
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Tabonuis 4.2

Pe3yabTaTn BUMIipiB Pe3yabTaTH po3paxyHKiB
da3ni dazni Jliniiini .
IHoryxHocti, BT
N Buja Hanpyru, B cTpymHu, A cTpymH, A
o
B HABAHTAKEHHS
I
a
Uab Ube Uca lab b lca la I Ic Pab Phc Pea P |
ab
1 CumerpuyHe
2 Cumetrpuune 6e3
nposoay “C”
3 | Hecumerpuune
Hecumerpuune
4 0e3 mpoBoay
C‘C”




6 KonTpouibHi nMTaHHA

1. JlaiiTe BU3HA4YEHHS JIIHIMHOTO ((h)a3HOr0) MPOBITHUKA.

2. JlaiiTe BU3HAYEHHS HEMUTPaIbHOTO MPOBIIHUKA.

3. [aiiTe BU3HAUCHHS JIIHINHOT HAMIPYTH Ta JIIHIHOTO CTPYMY.

4. Jlaiite Bu3HaueHHs (a3HOI HANpyTH Ta (a3HOro CTPyMY.

5. IlepentunTtu Ta MOSICHUTH CIIOCOOU 3’ €THAHHSA OOMOTOK TpHU(DA3HUX IeHe-
paTopis.

6. BkaxiTh CHIBBIJHOLIEHHS MUK JIHIMHUMHU Ta (pa3HUMH HANpyramu JUis
PI3HUX CIOCO0IB 3’ €IHAHHS 0OMOTOK TeHepaTopa Tpu(da3zHOTO CTPyMYy.

7. IlosiCHITh 3HAYEHHS HEUTPAIBHOTO MPOBIAHUKA 3 TOYKH 30PYy MOKEKHOI
Oe3IeKH.

8. [losicHiTh mpaBuia noOyaoBH TomorpadiuHuX alarpam mjisg TpudasHUX
K1JI.

Jlitepatypa
1. Kynakos O.B., Pocoxa B.O. EnexkrpoTrexHika Ta noxkexHa npogiiakThka
B enekTpoycTaHoBkax. [linpyunnk — X.: HYII3Y, 2010. — 569 c.

JIABOPATOPHA POBOTA Ne5
JOCJILIZKEHHSA PEXKUMIB POBOTHU OJTHO®A3HOI'O CHJIOBOT'O
TPAHCO®OPMATOPY

Meta po00TH: BUBUUTH KOHCTPYKIIIFO, IPUHIIUI 1111, peKUMHU poOOTH 1 Xa-
PaKTEPUCTUKU OTHO(PA3HOTO CHIIOBOTO TpaHCHOPMATOPY.

1 3micT podoTn
1.1. BuzHaueHHsI OCHOBHUX TapaMeTpiB TpaHchopMaTopy.
1.2. TIpoBeneHHs MOCTIAIB XOJIOCTOro (HEpOoOOYOro) Xoay, HaBaHTAXKEHHS,
KOPOTKOTO 3aMHUKaHHSI.
1.3. TloOynoBa OCHOBHUX XapaKTEPUCTHK TpaHCHOPMATODPY.

2 OCHOBHI TeOpeTHYHI MOJIOKEHHS
TeopeTnunmii Matepian HaBeAeHO y miaApydHuKy [1] c. 111-128.

3 Onuc 1200paTOPHOI YCTAHOBKH

3.1 [IpuHuunoBa cxema J1abOpaTOPHOI YCTAaHOBKH ISl IPOBEACHHS AOCIITY
xojocToro (Hepobodoro) xomy omaHodazHOro TpancpopmaTropa TpHBEACHA Ha
puc. 5.1.

3.2 IlpuHnumoBa cxema J1abopaTopHOi YCTAHOBKH ISl IPOBEJACHHS JOCIITY
HaBaHTaXXEHHS 0AHO(a3HOTO TpaHCcHopMaTOpy MpHUBEICHA HA pUC. 5.2.

3.3 [IpunuunoBa cxema JiabOpaTOPHOi YCTAHOBKHU JJIsl TPOBEAEHHS JTOCTIAY
KOPOTKOI'0 3aMUKaHHA 0JJHO(a3HOTO TpaHC(hopMaTopy npuBejieHa Ha puc. 5.3.
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Pucynok 5.1 — [IpunuunoBa cxema J1a00paTOPHOI YCTAHOBKH /1JIsl IPOBEIeHHS /10C-
JIy X0J10¢TOro (Hepo0040ro) xoay oaHodpasHoro rpancpopmaropa:

Tp — tpanchopmarop, 1m0 TOCHIKY€ETbCA; MA; — MUTiaMIEPMETP 3MIHHOTO CTPYyMY

300 MA; V; — BoabTMeTp 3MiHHOTO cTpyMy 250 B; V, — BOAbTMETp 3MIHHOTO CTPyMY

50 B; V3— BonbpT™eTp 3MiHHOTO cTpymy 10 B

Tp

Ay '

)

O .

)
B“_[

|

Pucynok 5.2 — [IpuHuumnoBa cxema jJ1a00paTOpPHOI YCTAHOBKHU /JIsl IPOBEAeHHSA [10-
CJIiIy HaBaHTaKeHHs oaHo¢a3Horo TpancopmarTopa:
Tp — TpancdopmaTop, 0 JOCTIIKYEThCS; Ry — peocTaT HaBaHTaXeHHs; A; — aMIepMeTp
3MIHHOTO cTpyMmy 1 A; A, — amriepMeTp 3MIHHOTO cTpymy 2 A; Vi — BOIBTMETP 3MIHHOTO
ctpymy 250 B; V,— BoasT™eTp 3miHHOTO cTpymy 50 B

B ®
~0+250 B ~ @
O ¢ l ®

Pucynok 5.3 — [IpuHumnmnoBa cxema JiaGopaTopHOI YCTAHOBKH /IJIs1 IPOBE/IEHHS 10C-
JIiIy KOPOTKOIr0 3aMUKaHHA 0AHO(Aa3HOro Tpancopmartopa:

Tp — tpanchopmarop, 1O TOCHIIKYEThCS; A; — aMIepMeTp 3MIHHOTO CTpymy 1 A;

A, — ammepMmeTp 3MIHHOTO cTpyMmMy 5 A; V; — BoabTMeTp 3MmiHHOTO cTpymy 50 B;

V;, — BOJIBTMETP 3MIHHOTO CTpyMy 15 B
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4 TlinroToBKa 10 po6OTH

4.1. IlepeBipTe HASIBHICTb 3a3€MJIEHHS OJIOKY JKMBIJICHHS Ta IUTAaTUBY.

4.2. BcTaHOBITH Ha 0JIOLI1 KHUBJICHHS BC1 TYMOJIEpH Y BIKIIIOUEHE MOJI0XKECH-
Hs, IEPEMUKAYl — B CEpEHE MOJOXKEHHsS. Pydku "M" moOBEpHITH NPOTHU FOJAUHHU-
KOBOI CTpUIKH 110 ynopy, nepemukay JIATP — y nonoxxenns 0 B.

4.3. 36epiTh 0JHY 31 cXeM JIabOpaTOPHOi YCTAaHOBKH BIAMOBIIHO A0 puc. 5.1,
5.2 a60o 5.3 3a BKa3iBKOIO BHKJIa/1aya.

4.4, Tlicns mepeBIpKH MPaBUIBHOCTI 30MpaHHS CXeMH BUKJIAJa4 BMUKAE KHU-
BJICHHSI CXEMH IIJISIXOM HATHCKAaHHS Ha OJIOLI KMBJIEHHS KHOMKHU YOPHOTO KOJIbO-
py. Ilpu upomMy Ha nepenHii maHesni OJOKY JKUBJICHHS MIOBUHHA 3aCBITUTHUCS CUTHA-
JIbHA JIAMIIOYKa.

4.5. 3HIMITh HANPYTy 31 CXEMU HATUCKAHHSIM Ha OJIOII *KUBJICHHSI KHOIKHU
YEpBOHOT'O KOJIBOPY.

Cxema rotoBa 0 BUKOHAHHS JIaOOPaTOPHOi pOOOTH.

5 IlopsiioK BUKOHAHHSA POo0OTH
5.1 IIpoBeneHHs X0CTiAY X0J0CTOr0 (HEp0oOO10ro) xoay Tpancopmaropa
5.1.1. 3anumite B Tabnuiro 5.1 macnopTHi AaHi TpaHchopmaTopa, 1o J0C-
JKYETHCA.

Tabmums 5.1 — [acniopTHi gaH1 TpancdopmMaropa

Ne | BesiuuuHM, 0 XapaKTEePU3yIOTh TPaHChopMaTop 3HavYeHHdA
1 HominasibHa OTYXKHICTD, Syoy, BA 200
2 HowminanpHa Hanpyra Ha nepBuHHIA 00MOTIN, Uiy0m, B 220
3 HowminanpHa Hanpyra Ha BTopuHHIN 00MOTI, Usyoy, B 42
4 Hominanbaul CTpyM nepBUHHOT 0OMOTKH, |iy0n, A 0,9

5.1.2. Buknagau nepeBipsie paBWIBHICTh 30MpaHHS CXEMU 3TigHO puc. 5.1 1
Jla€ JTO3BUT HA BKJIFOYCHHS JKUBJICHHS — HAaTUCHITH Ha OJIOIl )KUBJICHHS YOPHY KHO-
nky. [Ipu mpoMy Ha mepeaHii maHesni 0JIOKY KHUBJICHHS TOBHHHA 3aCBITUTHUCS CHT-
HaJIbHA JIAMITOYKA.

5.1.3. 3a momomoroto aBTOTpaHC(hOpMaTOpa MIABHO 30UTBIIITH HAIPYTY Ha
3aTHCcKadax nepBUHHOI 00MoTKHM Bix 0 B 10 HOMiHambHOTO 3Ha4YeHHS Uy, Bumi-
psiiTe Hanpyry Ha nepBuHHIA U; Ta BTopuHHIi U; 00MOTKaX, CHILy CTpyMy y Tiep-
BUHHIHM 00MoTIIi |19. Pe3ynbraTtu BUMipiB 3aHECiTh y TaOIUITO 5.2.

Tabnuis 5.2 — Pe3ynbTatu 1OCHIAY XOJIOCTOTO XOAY
Pe3ysbTaTn BUMIpiB Pe3ysabTaTn po3paxyHkiB

Uy, B Uy, B 10, A K

5.1.4. Bumipsiite Hanpyry Ha nepBuHHii U;, BropunHiit U, Ta 1onOMDKHIN
(tpertiit) U; oOMoTKax Tpancdopmaropa. s BUMipy Harpyru Ha AOMOMDKHIN 00-
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MOTII TpaHcPopMaTopy (W3 — KUIBKICTh BUTKIB JOMOMDKHOT OOMOTKH) BUKOPHUCTO-
BylTe BosibT™METp Ha 10 B. Pe3ynpTaTu BUMIpIB 3aHECITh y TaOIMIO 5.3.

Tabnuis 5.3 — Pe3ynbratul 1OCTIAY XOJIOCTOTO X0y
Pe3yJsibTaTH BUMIpiB Pe3yJsibTaTH po3paxyHKIB

U, B U, B Us, B W3 Wy W2
27

5.1.5. 3HiIMITh HAMPyTy 31 CXeMH HATUCKAHHSAM Ha OJIOIl >KUBJIECHHS KHOIKH
YEpBOHOTO KOJIbOPY.

5.1.6. 3anoBHITH pO3paxXyHKOBY YaCTHHY Ta0muIlh 5.2, 5.3. Jlyist po3paxyHKiB
BUKOPUCTOBYUTE (hOPMYJIIH:

U .
K =~ — xoediuieHT Tpanchopmartii;

U 2
U, o . N .
W1 = —* W3 — KUIBKICTb BUTKIB Y OICPBUHHIN O6MOTH1;
U 3
U, o . g .
W,y = U— * W3 — KUIbKICTb BUTKI1B Y BTOPUHHIN O6MOTH1.

3

5.1.7. 3po6iTh BUCHOBKH I10 MPOBEICHOMY JOCIITY.

5.2 IIpoBeaeHHs X0Caiy HAaBaHTaKeHHsI TpaHcdopmarTopa.

5.2.1. BcTaHOBITh PYYKOIO peocTaTa HaBaHTAKEHHS MaKCUMaJlbHE 3HAUYCHHSI
HOro ornopy.

5.2.2. Pyuky aBTOTpaHchopMaropa BUBEIITh B KpalHE JIiBE TOJIOKEHHS.

5.2.3. Buknagau nepeBipsie IpaBHIIBHICT 30MpaHHS CXEMH 3TiJHO puc. 5.2 1
Jla€ JTO3BUT HA BKJIFOYCHHS JKUBJICHHS — HATUCHITH Ha OJIOIl )KUBJICHHS YOPHY KHO-
nky. [Ipu mpoMy Ha mepeaHii maHesi O6JI0KY KUBJICHHS IOBHHHA 3aCBITUTHCS CHUT-
HaJIbHA JIAMITOYKA.

5.2.4. 3a nmonmomoror aBTOTpaHc(opMaTopa IUTABHO 30UTBIIITH HANPYTy Ha
3aTHCKadax nepBUHHOI 00MOTKH Bif 0 B 10 HOMiHanbHOTO 3HAYeHHS U0y

5.2.5. Bumipsiite Hanpyry Ha nepBuHHiN U; Ta BropunHii U, o0OMoTKax, cu-
Ty CTpyMy y niepBuHHIN |; Ta BTOpMHHIN | 0OMOTKaX.

[lepemimeHHsIM pydKkH peocTaTa 30UIbINITh HABAHTAXKEHHS (3MEHIIITh HOTO
aKTUBHHM OMIip) Ta OBTOPITh BUMIpHU. ClliOKylime 3a nOKA3HUKAMU AMRnepMempy
Ao, AKUIL He NOBUHHUIL 3AWKATIIO6ANU.

PesynpraTi BUMipiB 3aHECITh y TaOIHINO 5.4.

5.2.6. 3HIMITH HanpyTy 31 CXeMU HATUCKAHHSIM Ha OJIOI KUBIICHHS KHOIIKH
YEPBOHOTO KOJIBOPY.

5.2.7. 3anoBHITH pO3paxyHKOBY YacTUHY Tabmui 5.4. [ po3paxyHKiB BH-
KOpPUCTOBYHTE (popMyu:

P; = U;-[; — nepBUHHA MOTYXHICTh (MOTYKHICTH, IO CIIOKKUBAHA 3 MEPEXKi);
P, = U, [, — BTOprHHA MOTYXHICTb (MMOTYXKHICTD, 110 BIITAETHCSA CIIOXKUBAYY);
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n= % 100% — xoedimient kopucuoi aii (KKJI);
1

| .
B = —2— — koe}illicHT 3aBaHTAKEHHS;
2HOM
— HOM . = 134 :
Dyon = 0. HOMIHAJTBHHUHA CTPYM y BTOPHHHINA OOMOTII.
2HOM

Tabnuus 5.4 — Pe3ynbTaTil 10CHIy HABaHTAXKEHHS
Omip Pe3yJsibTaTH BUMIpiB Pe3yJsibTaTH po3paxyHKiB
peocrary Ul, B U2, B Il, A |2, A Pl, Bt Pz, Bt n, % B
R; (mak-
CHUMAaJIbHO
MOXJIH-
BHI)

R,

Rs

R4 (MiHI-

MaJbHO

MOKJTH-
BHiN)

5.2.8. IloOGynyiite poboUi XapaKTepUCTHKU TpaHchopMaropa:

- 3anexHicTh 3MiHU KKJ[ Big xoedimieHTa 3aBaHTa)kKeHHs TpaHchopmaTopa
n=f(p);

- 30BHINTHIO XapakTepucTuky Tpancopmaropa U,=f(p);

- 3aJICKHICTh 3MIHU CHJIM CTPYMY IEPBUHHOI OOMOTKHU BiJ KoedillieHTa 3a-
BaHTaXeHHS TpaHchopmaTopa |1=1f(B).

[TopiBHsMTE MOOYAOBAHI 3aJIEKHOCTI 13 3pa3KOBUMHU BUIAMH 3QJIC)KHOCTEH,
MpUBEACHUMH B TiApy4IHUKY [1] Ha cTop. 122.

5.2.9. 3po6iTh BUCHOBKH I10 TIPOBEICHOMY JTOCITITY.

5.3 IIpoBeaeHHs A0CJIily KOPOTKOr0 3aMUKAHHS TpaHcdopmaTopa

5.3.1. Pyuky aBTOTpanchopmaropa BUBEITh B KpalHE JIiBE TTOIOKECHHS.

5.3.2. Buknagad nepeBipsie IpaBWIBHICTh 30MpaHHS CXEMU 3TiIHO puc. 5.3 1
Jla€ 03B HA BKITFOUEHHS JKUBJICHHS — HATUCHITH Ha OJIOII1 )KUBJICHHS YOPHY KHO-
nky. [Ipu oMy Ha mepeaHii maHen OJIOKY >KMBJICHHs IOBUHHA 3aCBITUTHUCS CHT-
HaJbHA JIAMITOYKA.

5.3.3. 3a nonmomoror aBToTpaHchOpMaTopa MIABHO BCTAHOBITH HOMIHAIBHY
BEJIUYHMHY CTPyMY Yy BTopuHHIA 00MOTII lx3=lrnom (l2nom BU3HAYAETHCS 11O HOMI-
HaJIbHIN TTOTY»XKHOCT1 TpaHcopmaTopa).

Buwmipsiite nanpyry Ha BTopuHHIA Ujyks Ta nepBuHHIN U3 00MOTKAX, CHITY
CTpyMY y NepBUHHIN | k3 0OMOTIII.
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Pe3ynpTaTi BUMIpIB 3aHECITh y TaOIHIIIO 5.5.
Tabnuus 5.5 — Pe3ynbTatl BAMIPIB JOCIITY KOPOTKOTO 3aMUKaHHS
l213=2n0M, A Uzxs, B liks, A Uiks, B

5.3.4. 3HIMITh HAMpPYTy 31 CXeMH HATUCKAHHSAM Ha OJIOIl >KUBJIECHHS KHOIKH
YEpBOHOT'O KOJIBOPY.
5.3.5. 3anoBHITh pO3paxXyHKOBY TaOJIUIIIO 5.6.

Tabnuis 5.6 — Pesynbrat po3paxyHKIB JOCIHIY KOPOTKOTO 3aMUKAHHS
Zl, Om I, Om Xl,OM Zz, Om ro, Om Xz, Om

Jlnst pospaxyHKiB BI/IKopI/ICTOByﬁTe (bopMme:
_ U K3% U

luno
1=

— MIOBHUU OIip IEPBUHHOI 0OMOTKH TpaHchopMaTopa;
200 113

U
U a0, = —22--100, [%];

laom

P,
r1 _ 1K3

=— — aKTUBHUU OMip MEPBUHHOI 0OMOTKH TpaHcpopMaTopa;
ks -
Pixs = Uiz /13 — MOTYXKHICTh, IO CIIOKMBAaHA 3 MEPEKI,
2,2 — .
X, =4+/Z{ =1, —peakTuBHUH OMip MEPBUHHOI 0OMOTKH TpaHcopmaTopa;

U o/ ° U .
Z,=—18% Z2mo _ yopHuii omip BTOPMHHOI OOMOTKH TpaHC(hOpMaTOpa;

— P1K3
1543 -
2K3

r, — aKTHUBHUH OIip BTOPUHHOT 0OMOTKH TpaHchopMaropa;
X, =427 -1} - it o i06 i)
, =+/Z5 — I, — peaKTHBHHUH OIip BTOPHHHOI 0OOMOTKH TpaHc(opmaTopa.
5.3.6. 3po0iTh BUCHOBKH 10 TIPOBEICHOMY JTOCTINY.

5.4 3po06iTh BUCHOBKH 110 po0OTIi

6 KoHTpO/IbHI NMTaAHHSA
JlaliTe BU3HAYEHHS TpaHcpopmaTopa.
Hapnaiite xnacudikarito TpaachopMaropis.
BkaxiTh OCHOBHI YaCTHHU TpaHCPOpMaTOpa.
[TosicHITH TpUHITUATT pOOOTH OAHOGA3HOTO TpaHchOopMaTopa.
[lepeniuutu pexxumu podoTr ogHOpa3HOTO TpaHChopMaTopa.
JlaiiTe Bu3HaueHHs Koe(ilieHTy TpaHnchopMaiiii.
Hapucyiite moznaueHnHs ogHo(}a3zHOTo TpaHchHOpMAaTOpa HA CXEMax.

NoakowdE
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JIABOPATOPHA POBOTA Ne 6
JOCIIKEHHA PEXKUMIB POBOTHU TPUPA3ZHOI'O
ACHUHXPOHHOI'O IBUT'YHA

Meta po00OTH: IPOBECTH JOCIIJKEHHS PEXKUMIB POOOTH TpU(A3HOTrO acuH-
XPOHHOTO JIBUT'YHA IPH 3'€IHAHHI OOMOTOK "31pKot0" Ta "TpUKYTHUKOM".

1 3micT podoTn

1.1. BuB4eHHsI KOHCTPYKIIii Tpru(a3HOTO aCHHXPOHHOTO JBUTYHA 3 KOPOTKO-
3aMKHEHUM POTOPOM.

1.2. BunpoOyBaHHS aCHHXPOHHOT'O JBUTYHA IIPH WOTO HaBaHTaXXCHHI 3a J10-
TIOMOT'OO €JICKTPOMArHiTHOTO rajbMa.

1.3. Bu3HaueHHS HOMIHAJBHUX MapaMeTPiB Ta MOOYyI0Ba XapaKTEPUCTHUK
ACUHXPOHHOTO JIBUT'YHA.

1.4. JocnimkeHHs 3a1€XHOCTI KoedillieHTa MOTY>XKHOCT1 aCHHXPOHHOTO JIBU-
r'yHa BiJl HOrO HaBaHTaXXEHHSI.

1.5. JlocaimkeHHsT MOKIIMBOCTI KOMIIEHCAIII1 IHIYKTUBHOI CKJIa0BO1 MOTY K-
HOCT1 aCHHXPOHHOTO JABUTYHA 32 JIONIOMOT'0I0 KOHEHCATOPIB MPH BKIIOUEHHI HOT0
0OMOTOK "TpUKYTHUKOM".

1.6. BuzHaueHHs BeIMYMHHU 3MIHM Koe(]illleHTa MOTYXHOCTI JABUTYHa MpHU
nepeKItoUeHH1 0OMOTOK cTaTopa 3 "TpukyTHHKA" Ha "3ipKy".

1.7. BuzHadeHHs KpaTHOCTI MyCKOBUX CTPYMIB IPH 3'€JHAHHI OOMOTOK JIBHU-
ryHa "TPpUKYTHHKOM ™ Ta "31pKOr0".

2 OcHOBHI TeOpeTUYHI MOJIOKEHHS
Teopernunuii MmaTepian HaBeeHO y miaApy4dHuKy [1] c. 148-165.

3 Onuc 1200paTOPHOI YCTAHOBKH

3.1. TlpunnumnoBa eleKTpUYHA cxeMa JabopaTopHOi YCTAaHOBKH JJISl JTOCHI-
JDKSHHSI PEKUMIB POOOTH aCHHXPOHHOTO JBUTYHA MPH 3’ €THAHHI 0OMOTOK cTaTopa
"3ipkor0" abo "TpuKyTHHUKOM'" MpuBeneHa Ha puc. 6.1.

JBuryn J| xwuButhesa Bia Tpudaznoi mepexi 3~220 B. Mexaniune HaBaHTa-
KEHHS Ha Bally JIBUTYHAa CTBOPIOETHCS €JIEKTPOMArHITHUM raiabMoM I’ (ogHOdas-
HUW aCHHXPOHHWI JBUTYH, IO )KUBUTKCS MIOCTIHHUM CTPYMOM) 3 MOMJIMBICTIO pe-
T'YJTIOBaHHS TaIbMOBOTO MOMEHTY IUISTXOM 3MiHU HAIIPYTH HOTO JKUBIICHHS.

Jlnst koMmrieHcarii 1HAYKTUBHUX CTPYMIB TpH 3'€AHAHHI OOMOTOK JBUTYHA
"TpuxyTHHKOM" (A) B 00OMOTKaxX JBUTYHA Mepea0avYeHe BKIIOYCHHS KOHACHCATOP-
Hoi O6atapei C;+Cs. BriroueHHS KOHJEHCATOPHOI OaTapei 3M1MCHIOEThCS BUMHUKA-
yeM «Komnencarisy.
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BumiproBaHHsa yucia o0epTiB ABUTYHA 31MCHIOETHCS TaxoMmeTpoMm TX, Bal
JaT4MKa SIKOro 3'€JHAHUH 3 BaJOM JBUTYHA 3a JONOMOIow MypTH. BumMip Bennuu-
HU Koe(illieHTa MOTYKHOCTI KOJIAa 3A1MCHIOETECA BUMIPIOBAYEM COS(.

Ao B Co AP B Co
FERRG A s B
L& L&
It C lat C
A, vl A A,
! é
Komnencartis
e

— B

O
JIATP - 0+120 B ( I
O

Pucynok 6.1 — [IpuHuMNoOBa eJIeKTPU4YHA cXeMa J1a00paTOPHOI YCTAHOBKH J1JIs1
AOCJIIKeHHS PesKUMIB POOOTH ACHHXPOHHOI0 IBUTYHA NPH 3’ €IHAHHI 00MOTOK CTa-
Topa "'3ipko'" a60 "TPUKYTHUKOM " :

JI — Tpuda3Huii aCHHXPOHHUN IBUTYH 3 KOPOTKO3aMKHEHHM potopom Tumy AOJI 12/4
(220/380 B, 180 BT, 1400 06/xB.); I' — enekTpomaruiTHe raipbMo (aCHHXpOHHUMA oJHO(Da-
3umii nBuryH tunmy ABE 071-4C, sikuif skuBUThCS IOCTiHHUM cTpyMoM); C1+C3 — KOHJIEH-
caTopH I KOMIIEHCAllil peaKTUBHUX CTPYMIB MPU POOOTI IBUTYHA 32 CXEMOIO BKIIFOUCH-
Hs 00MoTOK "TpukyTHHUK" (0,5 MK® x 600 B — 3 mT.); A; — ammepMeTp 3MIiHHOTO CTPyMY
2 A «Crtpym mepexi»; A, — ammepMmerp 3MiHHOTO cTpyMy 2 A «CTpyMm HABHUTyHay;
Az — ammiepmetp 3MiHHOTO cTpyMy 1 A «CTpyM KOHIEHCATOPiB»; V — BOJIBTMETP 3MiHHO-
ro ctpymy 250 B «Hampyra mepexi»; cosqp — BUMIprOBau KOe]iIli€eHTy IMOTY>KHOCTI;

Tx — TaxomeTp

4. IlinroToBKa 10 podoTH
4.1. IlepeBipTe HasBHICTD 3a3€MJICHHS YCTAHOBKH.
4.2. BcTaHOBITh Ha OJIOII KUBJIEHHS BCl TYMOJIEpH Y BIAKITIOYEHE MOTOKEH-
Hf, MIEpEeMUKaul — B CepeJIHE MOO0KeHHS. Pyuku "M" moBepHITh MPOTH T'OJUHHU-
KOBOI CTPUIKH 10 ynopy, nepemuxad JIATP —y nonoxenuns 0 B.
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4.3. Buknasay BMUKA€E KUBJICHHS CXEMU LIJISXOM HATHCKAaHHA Ha OJIOLI KH-
BJIEHHS KHONIKM YOpPHOro Koyibopy. Ilpu npomy Ha mepenHiid nmaHeni OJOKY KHUB-
JICHHS! TOBUHHA 3aCBITUTHUCS CUTHAJIbHA JTaMIIOYKa.

4.4. 3HIMITh Hampyry 31 CXeMH HATUCKaHHSAM Ha OJIOIl >KUBJIEHHS KHOIKH
YEpBOHOT'O KOJIBOPY.

VYcraHoBKa roToBa 10 BUKOHAHHS JIaOOpaTOpHOI poOOTH.

5 IlopsiaioKk BUKOHAHHSA PO00OTH

5.1 [docaixxeHHsi po0OTHM ACHMHXPOHHOIO TPH(A3HOro ABUIYHA NPH
3’€qHaHHi 00MOTOK cTaTOpa "TPUKYTHUKOM'".

5.1.1. Bukiazmau gae 103BUI HA BKJIFOUEHHS KUBJIEHHS — HATHUCHITH HA 010111
KUBJICHHS YOpHY KHOMKY. [Ipy mbOMy Ha mepeaHii maHesi OJOKY >KUBIICHHS T10-
BUHHA 3aCBITUTHUCS CUTHAJIbHA JITAMITOYKa.

5.1.2. 3a nonomororo TymOiepa pexxumiB poooTH «Y «>A» 3'enHaiiTe 00MOT-
KU JBUTYHA "TpUKyTHUKOM". Bas BUryHa rnouyHe oGepTaTucs Ha XOJOCTOMY XOJY.
3anoBHITH BIAMOBIAHY YacTHHY Tabymili 6.1 (xomocTuit Xin).

5.1.3. Bxutouite TyMOsep «I anbpmoy». [locTynoBo HaBaHTa)XylO4Yu JIBUTYH 3a
noromororw ramema (obepranasM pydkud JIATPa 3a rogWHHHUKOBOIO CTPITKOIO),
OPOMIITH PEXKUM XOJOCTOTO XOAY Ta PEKHM HOMIHAIBHOI poOOTH (MaKCHUMallbH1
NOKa3aHHs BUMipIoBada COSQ). [Ipu BUX0J1i Ha pEe)KUM MEPEBAHTAXKCHHS MTOKAa3aHHS
BUMipIOBauya COS( MOYHYTh MOCTYIOBO 3MeHIIyBatucsa. [IpogoBxkyroud IIaBHO
30UTBIITYBaTH HABaHTaKeHHs oOepTanHaM pyuku JIATPa 3a roAMHHUKOBOIO CTpiJ-
KOIO JOMOXIThCSI KOPOTKOYACHOT 3yMUHKU JBUTYHA 1, 3a()IKCyBaB MOKA3aHHS MPH-
JaAiB y MOMEHT 3YIIMHKU JIBUTYHA, 0Jipa3zy MoBepHITh pyuky JIATPa nmpotu roaun-
HUKOBOT CTPUIKH.

5.1.4. TloBepHITbCS B PEXKHUM XOJIOCTOTO XOJYy HUIIXOM MOBOPOTY PYYKHU
JIATPa mipoTyl TONMHHUKOBOI CTPLIKHM 10 YIOPY. 3allOBHITH BiAMOBIAHY YacCTHUHY
tadsmi 6.1.

5.1.5. TymbOnepom «KomreHcalliss» BKIIOYITE KOHIEHCATOPHY Oarapero
C1+C3 my1s KoMIeHcallii peakTUBHUX CTPYMiB. 3allOBHIThH BIATIOBITHY YaCTUHY Ta0-
autl 6.2 (XOJIOCTUM Xif).

5.1.6. IlocTynoBo HaBaHTaXylO4YU ABUTYH 3a JIONMOMOTOI0 rajbMa (oOepTaH-
HsM pyuku JIATPa 3a roAMHHIKOBOIO CTPUIKOIO), IPOUIITE PEKUM XOJIOCTOTO XO-
oy Ta peXUM HOMIHAJIBHOT POOOTH (MaKCHMallbHI MMOKa3aHHS BUMiproBada COS(Q).
[Ipu BUXOI1 Ha peXUM TMEPEBAHTAXKEHHS MOKAa3aHHS BUMIpIOBada COSQ MOYHYTH
MOCTYIOBO 3MeHIIyBatucs. [IpomoBxkyroun TaBHO 30UTbIIYBATH HABaHTAXKCHHS
obeprannsm pydku JIATPa 3a roqTMHHHKOBOIO CTPUIKOIO JIOMOXIThCS KOPOTKOYAC-
HOT 3yITUHKY JIBUTYHA 1, 3a)ikCyBaB MOKa3aHHS MPUJIAAIB Y MOMEHT 3YIIUHKH JIBU-
ryHa, ofpa3y noBepHIiTh pyuky JIATPa npoTu roqMHHUKOBOI CTPIIKH.

5.1.7. TloBepHITBCS B PEXKHUM XOJIOCTOTO XOJYy HUIIXOM MOBOPOTY PYYKH
JIATPa npoTu TOJWHHHUKOBOI CTPUIKU 10 YHOpYy. 3alOBHITH BIANOBIAHY YaCTHHY
Tabmuii 6.2.

5.1.8. Bukirouith TymOmep «l'ampMoy». 3HIMITH HANIPYTy 3 JIBUTYHA 3a JOIO-
MOTr010 TymMOJiepa pekuMiB poOoTH «Y «>A».
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5.2 BumipooBaHHA IYCKOBHX CTPYMiB ACHHXPOHHOIO [IBUIYHA IIpH
3’e¢aHaHHi 00MOTOK cTaTopa "TpuKyTHUKOM' Ta "3ipkoro'.

5.2.1. 3a nmonoMmoror mnepeMHKaHHs TymOliiepa pekuMiB podoTH «Y<«>A»
3'eqHaliTe OOMOTKH JBUryHa "31pKor0". Ban ABUTryHa mouHe ooepratuca. ¥ MOMEHT
BMHKaHHS 3a(ikcyiiTe mokasaHHs amnepMmeTpy «CTpymM Mepexi» y MOMEHT Mak-
CHMaJIbHOTO B1IXWUJIEHHS MO0 CTPUIKU (IIyCKOBUH CTPYM — Iyycx) Ta MICHS 3aIlyCKY
IBUT'yHA (HOMIHAIBHUM CTPYM — lyepexi). SQIMIIITH TOKa3aHHs y Tabuuiio 6.3.

5.2.2. 3a nonomoroto TyM0Oiepa pexxuMiB poOOTH «Y «<>A» BUMKHITH JIBUTYH.

5.2.3. 3a nonoMororo nepeMuKaHHs TymOaepa pexxumiB «Y «<>A» podbotu 3'e-
HaliTe OOMOTKM JBUTYHa "TpuUKyTHUKOM'". Ban nBuryHa mouyne obepratucs. Y mo-
MEHT BMHUKaHHS 3adikcyiiTe mnokazanHs ammepmerpy «CTpyM Mepexi» y MOMEHT
MaKCHUMAJIbHOTO BIIXMJIEHHS HOTO CTPUIKH (ITyCKOBUM CTPYM — Jjiye) Ta IICIISA 3aITyC-
Ky JBUTYHA (HOMIHAJIBHUM CTPYM — Lyepesi). SAMUIIITE TIOKA3aHHs y TaOnuIto 6.3.

5.2.4. 3a nonomoror TymMOiepa pexxumiB podbotu «Y «>A» BUMKHITH JIBUTYH.

5.2.5. Bxmrouithk kKoHAeHCaTOpHY Oatapero C1-Cs Tymbiiepom «KommeHcarris.

5.2.6. 3a qonoMororw nepeMukanas TyMmOJepa pexxumiB poooTH «Y «>Ay» 3'en-
HaliTe OOMOTKHM ABUTYHA "TpukyTHUKOM'". Banm nBuryHa moune obepratucs. Y mo-
MEHT BMUKaHHA 3adikcyiiTe mnokazanHs amiepmerpy «CTpyM Mepexi» y MOMEHT
MaKCHUMAaJIbHOTO BIIXMJIEHHS HOTO CTPUIKH (ITyCKOBUM CTPYM — Ijiye) Ta MICIISA 3aITyC-
Ky JABUT'YHA (HOMIHAIBHUH CTPYM — lyepexi). SAMUILITH IIOKa3aHHA y TaOnHIo 6.3.

5.2.8. 3a qonomororo Tym0Oiepa pexxumiB podbotu «Y «>A» BUMKHITH IBUTYH.

5.2.9. 3HIMITh HANPYTy 31 CXeMH HATUCKAHHSAM Ha OJIOIl KUBJIECHHS KHOIIKH
YEepBOHOI'O KOJBOPY.

5.3 O0poOxa pe3yabTaTiB A0CTiTKEHD.
5.3.1. 3anoBHITh pO3paxXyHKOBI YaCTUHU TabuIb 6.1 Ta 6.2.

Tabmums 6.1 — Pe3ynpraTi 1OCTKEHHS PeKUMIB pOOOTH aCHHXPOHHOT'O JIBUT'YHA
0e3 KoMIIeH callll peaKTUBHUX CTPYMIiB OOMOTOK

i i . . Pe3yabTarn
Binomi napametpu PesynbraTn BUMipiB y h
PO3pPaxyHKIB
Pexum M, Ny, N2, U, Inm IMepemi, cos | Py, | Py, ue S

H-m | 00/xB | 00/xB | B | A A ¢ |Br | Br | %
XOJIOCTUH X1 0,0385 | 1500

HOMIHAIbHAMN 1,23 1500

nepeBanTaxeHHs | 2,706 | 1500
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Tabmuus 6.2 — Pe3ynpTaTi JOCTIKEHHS PEXXUMIB pOOOTH aCHHXPOHHOT'O JIBUT'YHA
3 KOMIIEHCAI[IEI0 PEAKTUBHUX CTPYMIB 0OMOTOK

; . . . Pe3yabTarn
Binomi napamerpu Pe3yjabTaTu BUMipiB M .
PO3PaxyHKIiB
Pe:xxum M, Ny, N2, U, Il[B’ IMepemi, cos | Py, | Py, n, S

H-Mm |006/xB |00/xB| B | A A o |Br |Br|%
XOJIOCTHH X1 0,0385 | 1500

HOMIHAJILHUHI 1,23 1500

nepeBantaxeHHs | 2,706 | 1500

B Tabnuiisix BUKOPUCTOBYIOTHCS TTIO3HAUCHHS:
M, — MexaHIYHUI MOMEHT Ha Bajy JABUTYHa, H-M;

n = 60-f _60-50 —1500 00./XB. — 4HCJIO O0EPTIB €IEKTPOMATrHITHOTO TMOJIsS

p

cTaTopa;
f =50 I'ty — mpoMucIiOBa YacToTa CTPYyMY;
P = 2 — 9UCII0 Tap MOJFOCIB JOCIKYBAHOTO JIBUTYHA;
Ny — 9UCIIO 00EPTIB Bajia JBUTYHA, 00/XB;
U — manpyra >kuBJIeHHS IBUTYHa, B;
| s — crta cTpymMy y 0OMOTKaxX JBUTYHA, A;
lviepexi — CHIIA CTPYMY, IO CIIOKMBAETHCS IBUTYHOM 3 €JIEKTPUYHOI MEPEXI, A;
COS (p — KOe(DIIIEHT MOTYKHOCTI EJIEKTPUYHOTO KOJIa;

B =+3-U-I siepenci " COSQ — @KTHBHA TIOTYXHICTb, IO CIIOKUBAETHCS EIIEK-

TPUYHUM JIBUTYHOM 3 Mepexi, BT;
P, =M, - ®,— MexaHIuHa IOTY>KHICTb Ha BaJly JBUI'yHa, BT;

n, - n, -
w,=2-n-f,=2-7- (250p =7 ;Op — KyTOBa 4YacToTa oOepTaHHS Baily
poTopa, pan/c;

P
n= ?2 -100,% — KKJ]I acuHXpOHHOTO ABUTYHA;
1
S=—""" — KOB3aHHH.
ny
5.3.2. [Tobynyiite B macmTabi (OKpeMo JuIsi AOCTiAIB O3 Ta 3 KOMITCHCAIIE0
PEaKTUBHHUX CTPYMIB OOMOTOK) €KCIIEPUMEHTANIBHI TpadivHi 3aJIeKHOCTI (IT0 TPHOM
TOYKaM): n2=f(M2), |Mepem:f(Mz); n2=f(P2), COS(p:f(Pz), Mzzf(Pz), n:f(Pz), S:f(Pz)
[Tpukianu 3anexxHocTel npuBeaeHO y niApy4yHuKy [1] ctop. 157, 158.

o . I Iy CK .
5.3.3. P03any1/ITe KpaTHICTb ITYCKOBOI'O CTPYMY Ta 3allMIIITh Y Ta0-
Mepexci

1o 6.3.
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Tabmuusa 6.3 — KparHicTh MyCKOBUX CTPyMIB 3 1 0€3 KOMIEHCalli peaKTUBHHX
CTpYMIiB 0OMOTOK

Bbe3 komnencanii 3 KoMIeHcalic
Cxema Pexxum I A L epenis IHYCK I A L epenis 1 Ty cK
MyCK? A I MyCK? A I

Mepexi Mepexi

3ipka XoJocTui Xin — _ _

TpukytHuk | Xonoctuit xin

5.3.4. 3po6iTh BUCHOBOK MPO MOXKEXKHY HEOE3MeKy MyCcKy JBUTYHA MpPU Pi3-
HUX pexuMax poOOTH.

5.4 3po0iTh BUCHOBKH 110 BCiii po0oTi

6 KoHTpoJ/IbHI NUTAHHA

1. Hapaiite knacudikaiiro TpudazHux aCHHXPOHHUX JBUTYHIB.

2. TlosICHITP KOHCTPYKIIIO TPU(PA3HOTO ACHUHXPOHHOTO EJEKTPOJBUTYHA 3
KOPOTKO3aMKHEHHM POTOPOM.

3. [osicHiTh npuHLHKI A1T TpUPA3HOTO ACHHXPOHHOTO JBUTYHA 3 KOPOTKO3a-
MKHEHUM POTOPOM.

4. TlepeniuuTi OCHOBHI NapaMeTpu TPU(PA3HOTO ACUHXPOHHOTO €JIEKTPOIBU-
r'yHa.

5. JlaiiTe BUBHAUCHHSI KOB3aHHSI.

6. IlepeniunTi OCHOBHI XapaKTEPUCTUKU TPU(A3HOIO aCUHXPOHHOTO €JIEKT-
POJBUT'YHA.

7. Bkaxith criocodu mycky Tpu}azHOro aCHHXPOHHOTO JBUTYHA 3 KOPOTKO-
3aMKHEHHM POTOPOM.

8. Y yomy nossirae mokexxHa HeOe3NeKka aCHHXPOHHHUX JBUTYHIB 3 KOPOTKO-
3aMKHEHHUM POTOPOM?

Jlireparypa

1. KynakoB O.B., Pocoxa B.O. EnexrporexHika Ta moxkexxHa mpodirakTuka
B enekrpoycranoBkax. [ligpyunuk — X.: HYI[3VY, 2010. — 569 c.
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JIABOPATOPHA POBOTA Ne 7
JOCJIIKEHHSA METOIIB KOHTPOJIIO 13011
KABEJBbHUX BUPOBIB

Meta po00TH: BUBUUTH METOAM KOHTPOJIIO 130JIA1111 KaOeabHUX BUPOOIB Ta
MPaKTUYHO X BIAIPALIOBATH.

1 3micT podoTn
1.1. BuB4eHHs1 METOAY KOHTPOJIIO 130JISILI11 3@ TOTIOMOI' OO0 TPhOX BOJIBTMETPIB.
1.2. BuBYeHHs1 METOY KOHTPOJIIO 130JIAL11 3@ JOIIOMOT0I0 METOMMETPY.
1.3. TlopiBHSIHHS pPE3yJbTAaTiB BUMIPIB BKa3aHUMHU METOJIAMH KOHTPOIIIO
OTIOPY 130111

2 OCHOBHI TeOpeTHYHI MOJIOKeHHS
TeopeTnunuii Matepiai HaBeeHO y NiApy4yHUKY [1] c. 264-289.

3. Onuc 1260paTOPHOI YCTAHOBKH

JlaGopatopHa poOOTa MPOBOAUTHCS HA YHIBEPCAIbHOMY Ja0OPATOPHOMY
creal (YJIC), sikuii no3Bossie iMiTyBaTH Tpu(asHy TPUIPOBIIHY MEPEKY 3 130-
JHOBAHOIO HEUTPAILTIO 1 BUBYATH METOJM KOHTPOIIO 130l Mepexi. Enexrpuyana
€MHICTh MEPEK1 BIITHOCHO 3eMJI1 IPU JOCITIDKEHHSIX HE BPAXOBYEThCH.

[Tepemukauamu "Burtok", "ZA", "Zg", "Zc" 3MiCHIOETBCS IMITaIlisI BATOKY B
pi3HUX (azax Mepexi 1 MAKITIOUEHHS BOJIBTMETPIB 110 ITUX (a3.

3.1. EkcnepuMeHTalbHE JOCIHIKEHHSI METOY KOHTPOJIIO 130JI1[i1 METOI0OM

TPbOX BOJITMETPIB BUKOHYIOTH Ha YJIC, cxema sikoro npuBeneHa Ha puc. 7.1.

Hxepeno
Y L1
—r Y V7 L2
.._NV/.\ L3
V4 N
VIV V I:I Ia :-_—Ca I:I rb__Cb I:] I’c__cc
T R S

Pucynok 7.1 — IIpuHUMIOBA eJIEKTPUYHA cXeMa JIa00PATOPHOI YCTAHOBKHU
AJIS1 AOCJIIZKEHHS METOLY KOHTPOJIIO i30J1511lii MeTOI0M TPHOX BOJIbLTMETPIiB

3.2. ExcniepuMeHTalIbHE TOCTIIKEHHS METOy KOHTPOJIIO 130JI11ii 3a T0MO0-
MOI'0I0 MEroMMETpYy BUKOHYIOTh Ha YJIC, cxeMa sikoro npuBeneHa Ha puc. 7.2.
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PucyHnok 7.2 — [IpuHUMIIOBA eJIEKTPUYHA CXeMa JIA0OPATOPHOI YCTAHOBKH
JJISL AOCJIIPKEHHS MeTOYy KOHTPOJIIO i30/Is11iI 32 J0IOMOI 010 MErOMMETPY

4 IlinroTroBKa 10 podOTH

4.1. IlepeBipTe HasIBHICTh 3a3¢MJICHHS YCTAaHOBKH.

4.2. 36epith 0HY 31 CXeM JabopaTOpHOT YCTAaHOBKU BIAMOBIAHO 10 puc. 7.1
a0o puc. 7.2 3a BKa3iBKOIO BHKJIaJ1aya.

4.3. Tlicns mepeBipkHu MPaBHIIBHOCTI 30MpaHHS CXeMH BHKJIaJadeM BCTaHO-
BiTh Ha YJIC:

- TymbOIep ,,Mepexa” G10Ky KUBJICHHS - B HUDKHE MOJIOKEHHS;

- KHOTIKH ,,Mepexa”, ,,Butox”, ,,Buroxk ABC” nacagku YJIC — y BimkaTtomy
CTaHi;

- IepeMuKadi ,,rp”, ,,g”, ,,Ic’ Hacanku YJIC —y momoxxenss "1";

- mepeMuKad ,,ragc’ Hacaaku YJIC —y nomoxenns "0".

Cxema roToBa 0 BUKOHaHHS JJabOpaTOpHOI pOOOTH.

5 IlopsiioKk BUKOHAHHS POOOTH

5.1 MeToa TpbOX BOJILTMETPIiB

5.1.1 Burok B i3oasiii oaHiei 3 a3

5.1.1.1. Buknagau nepeBipsie MpaBIWIbHICTh 30MpaHHsS CXeMU 3TigHO puc. 7.1
1 1a€ TO3BLT HA TTOYATOK BUKOHAHHS CKCIICPUMEHTY.

5.1.1.2. BcranoBiTh nepeMukaHHsaM BiamoBimaux TymOaepiB YJIC crtan i30-
nstii a3 mo BapiaHTy, 3aJjaHOMY BUKiIanadeM (Tadmmis 7.1).

5.1.1.3. IlepeBenits TymOsep "Mepexa" Onoky xuienns YJIC y BepxHe
MTOJIOKCHHSI.

5.1.1.4. HatucHite kHOTIKY "Mepexa" nHacagku YJIC. HasBHicTs Hampyru
KOHTPOJIIOWUTE M0 CUTHAIBHIN JIaMTIIi 1 TOKa3aHHSIM BOJIBTMETPIB.

5.1.1.5. Jlns imiTyBaHHS BUTOKY B 130JI111i O/iHi€T 3 (pa3 HATUCHITH BiAIOBI-
HY KHOMKY "BUTOK" 1 MepeKIoviTh BIAMOBIIHUM NEpeMUKad OMOpIB 13011l (a3
MOCHIIOBHO B mojoxkeHnns "1", "2", "3", "4" "5" (BiamoBigHO 10 BaplaHTa 3aBJaH-
Hs). [loka3zaHHS BOJIBTMETPIB 3aHECITH B TAOIHUIIIO 7.2.
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Tabnuis 7.1 — BapianTu HaBYaJILHOTO 3aB/IaAHHS

Homep
BapiaHTa

Burtox

IloJ10:keHHS TepeMUKaviB

-
>

I's

-
@]

[EEN

NI

alfor| o1 o1

PN

oo on| o1

(SN TN TN TR P T N

(6]

2,35

=
RIB|lo|o|N|o|lu|d~w|N|-

1,2,5

[y
N

R R|RP|Rr RN w

RlRRPRlwN W SRR

2,4,5

5.1.1.6. Bigaosits Buxigauii ctad YJIC.
5.1.1.7. 3HIMITb HampyTy 31 CXEMHU.
5.1.1.8. [ToOyny#Te BEKTOpPHI JlarpaMu 3a TaHUMU Taoiwuili 7.2.

Tabmums 7.2 — [loka3aHHs BOJBTMETPIB IIPH 3MiHI OMIOPY 13011111 OJTHI€T 3 (ha3
Homep ITos10:)KeHHS TepeMHuKaviB Iloxka3zanHs BoabTMeETpIB, B
BapiaHTa a I's I'c Ua Ug Uc

5.1.2 CumeTpuyHe 3HUKEHHA ONOPY i30J11ii TPbOX a3

5.1.2.1. TlepeBenite TymOsep "Mepexa" Onoky >kuBineHHa YJIC y BepxHe
MIOJIOKCHHSI.

5.1.2.2. Hatucuits xkHOmKy "Mepexa" nacaaku YJIC. HasBHICTh HampyTu
KOHTPOJIIOWUTE 10 CUTHANBHIN JIaMTIIi 1 TOKa3aHHSIM BOJIBTMETPIB.

5.1.2.3. Jlnsa iMiTyBaHHS OJHOYACHOTO BUTOKY B 130JIAIIi1 TphOX (ha3 HATHC-
HiTh KHOTIKY "Butox ABC" 1 mepekiouite nepemMukad "ragc' MOCTIIOBHO B MOJIO-
xenns "1", "2", "3", "4", "5". Iloka3aHHS BOJBTMETPIB 3aHECITh B TaOIUIIIO 7.3.

5.1.2.4. BinnosiTh Buxigauii ctan YJIC.

5.1.2.5. 3HIMITh HampyTy 31 CXEMH.
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Tabmuusa 7.3 — IlokasaHHs BOJBTMETPIB MPU OJHOYACHOMY BHUTOKY B 130JISII1i

TpbOX (a3
IHonoxeHHsi mepeMuKaya Iloka3zaHHsi BOIbTMETPiB, B
I'aBC Ua Us Uc
1
2
3
4
5

5.2 MeToa KOHTPOJIIO i30J1A1il 32 JOMIOMOI 010 MErOMMETPY

5.2.1 Bumip omnopy izoasiuii a3 BigHocHo 3emuti i Misk ¢pazamu Mmeromm e-
Tpom TUny ©4102.

Yeaca! He npucmynaiime 00 eumipis, He nepeKoHasuwiuce y 6i0CymHocmi
Hanpyau Ha OiAHUI mepedci, wo nepesipsacmuca!

5.2.1.1. Buknanay nepeBipsie NpaBUIbHICTh 30MpaHHs CXEMU 3T1IHO puC. 7.2
1 1a€ 03B HA TOYATOK BUKOHAHHS €KCIIEPUMEHTY.

5.2.1.2. Tlepemukaui "rp", "rg", "rc" mocraBTe B MOJOXEHHS BIAMOBIIHO 10
BapiaHTa, 3aaHOMY BUKJIagadeM (Tabnuis 7.4).

Tabmuis 7.4 — BapiaHTi HaBYaJILHOTO 3aBJIaHHS

Homep Ilos10:keHHS IEepeMuKaviB
BapiaHTa ra s e
1 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5} 9) 3) 3}
6 2 4 3}
7 3) 2 3
8 2 3 4
9 3 4 5
10 3 4 2
11 9) 2 4

5.2.1.3. BkIrouiTh METOMMETD Y €IEKTpUUHY Mepexy ~220 B.

5.2.1.4. BcranoBiTh nepeMukad podounx Hampyr Ha 100 B (x1), 500 B (x5)
a60 1000 B (x10) 3a Bka3iBKOIO BHKJIa/1a4a.

5.2.1.5. TlpoBeniTh KamiOpPOBKY MpUIAdY.

JIJist 1IbOTO CIIOYATKy BCTAHOBITH MEPEMHUKAY iama3oHiB BUMIPIB Yy TMOJO-
xeHHa "x1". Ilpu po3IMKHYTHX 3aTHCKayax Iy HaTUCHITH KHOMNKY "M3mepenue"
(omHy a00 ABI pa3oM y 3aJ€XKHOCTI IIKaJId, [0 BUKOPUCTOBYETHCS) 1 BCTAHOBITH
pyukoto "YcT.00" CTpUIKy Ipuiiay Ha pucky "oo".
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3aMKHITh KJIEMHU Iy, HATUCHITh KHONIKY "M3Mepenue” (oaHy abo JIB1 pa3oM y
3aJIEKHOCTI IIKaJIH, 1110 BUKOPUCTOBYETHCA) 1 pyuKkoro "YcT. 0" BCTaHOBITh CTPUIKY
npuiaay Ha BiamiTky "0" mkamu "1".

5.2.1.6. [lepexoHaBIIMCH Yy BIICYTHOCTI Halpyru Ha AUIAHII MEpexi, MiaK-
JOYITH 11 10 KieM "ry" 1 "-" MmerommeTtpy 3a cxemoro puc. 7.2. lllo6 yHukHyTH Te-
PEBAHTAXKEHb METOMMETPa BUMIp MOYMHAKNTE 3 MEPIIOTO JA1alla30Hy BUMIPY.

5.2.1.7. HatucHith kHONKY (kHOMNKMK) "M3Mepenue" (HuM caMuM MOJIa€MO Ha
ITUISHKY Mepexi BUCOKY Hanpyry). Ha dyac Bumipy kHonky (kHomku) "HM3Mmepenue"
TPUMANTE HATUCHYTOXO.

5.2.1.8. [Ipu HaOnmxKeHH1 CTPUIKK mpuiany a0 "oo", mepeMukau Jiana3oHiB
MOCJIJOBHO BCTAHOBIThH B MIOJIOKEHHS, PU SIKOMY CTPUIKA BCTAHOBUTHCS B pPOOOUIid
yacTuHi wkany. Ilicns uporo 3po0iTh BIUIK BEJIMYMHUA OMOPY IO BIAMOBIAHIN
KA.

5.2.1.9. Tlo 3akiH4YeHH] BUMIpPY BIIMYCTITh KHONKY (KHOMKM) "W3mepenue".
[lepemukau aiana3zoHiB BUMIpY BCTAHOBITH B MOJOXKeHHs "1".

Yeaca! Ilicna eionyckanna knonku (knonok) "Himepenue' nanpyza na
3AMUCKAYAX Me2OMMEmpPy 3HUNHCYEMbCA 00 He3neunoi eeauuunu yepes 5...10 c.

5.2.1.10. BukmtouiTh METOMMETD 3 €JIEKTpUUHOI Mepexi ~220 B.

5.2.1.11. Pe3ynbTaTy BUMIpIB 3aHECITh B TaOIHIIO 7.5.

5.2.1.12. Bignosith Buxiguuii ctad YJIC.

Tabmuis 7.5 — Pesynbratu BUMIpIB

Honozkenns Ouip izonsimii, MOM
Homep Tun mero- nepeMuicatis
. Mik pazamu i .
BapiaHTy MMeTpYy s o ro 3eMIIEI0 Mixk ¢azamm
A B C |A-B|B-C|C-A
®4102
M4100

5.2.2 Bumip onopy i3oasuii ¢pa3 BigHoCHO 3eMuti i Mizk pazamu meromme-
Tpom Uy M4100.

5.2.2.1. IlepeBipTe crpaBHICTh MeroMmeTpy. s IbOTO 3aMKHITh KJIEMH 1
obepraiite pyuky npuiaay 31 mBuakictio 120 06/xB. CTpinka mpuiaaay MOBHHHA
BCTAHOBUTHUCA Ha BiAMITKY "0" mrkamu.

5.2.2.2. TlepexoHaBMIMCH y BiICYTHOCTI HANpPYryd Ha MUISHII MEPEXi, MiIK-
JOYITh i1 10 KJIeM MeroMMmeTpy 3a cxemoro puc. 7.2. lllo6 yHukHyTH epeBaHTa-
KEHb METOMMETpPY BUMIp MOYMHANTE 3 Aiana3ony ,,MOM”, BCTAHOBHBIIIM BiAIMOBi-
JTHUH TIEpeMHKaY J11alma30HiB BUMIPY.

5.2.2.3. OGepraiiTe pyuky npuwiany 31 mBuakicTio 120 06/xB. CTpinka mpu-
Jaay BCTAaHOBUTHCA Ha (DAKTUIHOMY 3HAYEHHI OTIOPY 130JIAIII1.

Yeaza! Ilpu ooepmanni pyuku npunady Ha Kiemax me2ommempy 6CmaHo-
671I0EMbCA HANpPY2a, Hebe3neuna 01 JII0OUHU.
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5.2.2.4. Pe3ynbTaTl BUMIPIB 3aHECITH B TaOIUIIO 7.5.

5.2.2.5. BinnosiTh Buxinuuii ctan YJIC.

5.3. 3po0iTh BUCHOBKH 32 pe3yJIbTATAMM NPOBEJACHUX BUMIPIOBaHb. 3Be-
PHITh yBary Ha BUSBJICHI II€peBaru 1 HEAOJIIKH PI3HUX METO/A1B KOHTPOJIIO 130JIAL11.

6 KoHTpOJ/IbHI NUTAHHA
JlaliTe BU3HAYEHHS KaOeIbHOT MPOTYKIIii.
JlaiiTe BU3HAYEHHS KaOeIbHOTO BUPOOY.
JlaiiTe BU3HAUEHHS €JIEKTPUYHOTO Kalelto.
JlailTe BUBHa4YE€HHS €JIEKTPUYHOTO IPOBOAY.
JlaiiTe BU3HaUEHHS €J1EKTPUYHOIO IIHYpA.
Hapaiite KOHCTPYKILitO €JIEKTPUYHOTO KadeIto.
Hapaiite KOHCTPYKIIiIO €JIEKTPUYHOTO TIPOBOTY.
[TosicHITh MOPSIOK MapKyBaHHS CUJIOBUX €JIEKTPUYHUX KaOEIiB.
[TosiIcHITh MOPSAIOK MapKyBaHHS €IEKTPUYHUX MPOBOJIIB (LIHYPIB).

CoNoa~WDE

Jlitepatypa
1. Kynakos O.B., Pocoxa B.O. EnexkrpoTexHika Ta nmoxxexHa npogdilakThka
B enekTpoycTaHoBkax. [linpyunnk — X.: HYII3Y, 2010. — 569 c.
2. TlpaBuna TeXHIYHOI EKCIUTyaTallil eIeKTPOYyCTaHOBOK CIOXKMBadiB. 3a-
TBep/keH1 Hakazom Ne 2588 MiHicTepcTBa MmajvBa Ta €HEPreTUKH YKpaiHW Bij
25.07.2006 31 3minamu, 1110 3aTBepkeH1 Hakazom Ne 91 MiHicTepcTBa eHEPreTHKH

Ta BYTUIbHOI pomMuciaoBocTi Ykpainu Big 13.02.2012. 3apeectpoBani B MiHicTep-
ctBi roctutlii Ykpainu 02.04.2012 3a Ne 350/20663.

JIABOPATOPHA POBOTA Ne8
JOCJLIZKEHHSA CTAHY 3A3EMJIEHHSA

MeTa po6OTH: HABYUTHUCS 3IMCHIOBATH TEPEBIPOYHHI PO3PAXyHOK INTYU-
HOTO 3a3eMJII0OBaya Ta MPaAKTUYHO KOHTPOIIOBATH HOTO €KCIUTyaTal[iiHUN CTaH.

1 3micT podoTn
1.1. KoHTposib CTaHy IITYYHOTO 3a3eMJl0Baya METOJIOM aMIEepMETpPy-
BOJIbTMETPY.
1.2. Po3paxyHOK IITy4HOrO 3a3eMJIIOBaya METOJOM KOe(DiIli€eHTIB BHKOPHC-
TaHHS.

2. OCHOBHI TeOpeTHYHI MOJIOKEHHS
TeopeTnunmii Matepian HaBeaAeHO y TiApydHUKy [1] c. 289-298.

3. Onmc 1a00paTOPHOI YCTAHOBKHU
JlaboparopHa poOOTa BUKOHYETHCS y JJa0OpaTopii Ha yHIBEpCaIbHOMY J1a00-
patopuomy creri (YJIC) ta Ha miciieBocTi 3a goromoroto mprmiary MC-08.
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VJIC no3Bossie MOAEMIOBATA BUMIP ONOPY PO3TIKAHHIO CTPYMY IIPOMUCIIOBO]
YacTOTH 3a3eMJII0BadYa METOJOM aMIIEPMETPY — BOJBTMETPY, CXeMa SIKOro MpuBe-
JeHa Ha puc. 8.1, JOCHIKyBaTH BIUIMB B3a€EMHOTO PO3TAallyBaHHS €JIEKTPOAIB Ha

pE3yJIbTaTH BUMIDY.

A Y
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)
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e e W s W

Rx 3 B
V V

Pucynok 8.1 — Cxema BUMipy onopy 3a3emMJ/il0BaviB
PO3TIKAaHHIO CTPYMY METO0M aMIlepMeTPy-BOJIbTMETPY:
R« —3azemmoBay, 1o BUnpoOyeThes, 3 — 30HI, B — BUHOCHHMIT 3a3eMitioBad

[Tpunag MC-08 npusHaueHUil JIs1 TPAKTUIHOTO BUMIPY OMOPY 3a3eMJIIOBA-
JBHUX TIPUCTPOIB.

[Tpunag MC-08 ykOMIUIEKTOBaHMI JBOMa J0JIATKOBUMH CTaJI€BUMHU €JIEKT-
poJaMu JiaMeTpoM He MeHIe 5 MM 1 1oBxuHOI0 0,5 M (30HI Ta JOTIOMIXHUU 3a-
3eMITIOBaY), SKI MPUEAHYIOTBCS 0 mpuiaxy MC-08 3a 1omomMororw THYYKHX 130-
JIbOBAHMX MPOBIXHKKIB mepepizoM 1,5+2,5 M.

4 IlinroroBka YJIC no poéotu

4.1. Ilepesipte HasBHICTB 3a3emiieHHs YJIC.

4.2. 36epiTh cxemy 1ab0paTOpHOT YCTAHOBKH BIAMOBIIHO 110 puc. 8.1.

4.3. Tlicns mepeBipKu MPaBUIBHOCTI 30MpaHHS CXEMH BUKIIaJadeM BCTaHO-
BiTh Ha YJIC:

- TymbIep ,,Mepexa” 610ky xuBieHHs YJIC — B HUKHE MOTOKEHHS;

- KHOTIKY ,,Mepexa” nacaaku YJIC — y BipKaToMy CTaHi.

CxeMa roTosa J0 BUKOHAaHHS JJaOOpaTOpHOI poOOTH.

5 Tlopsinok BUKOHAHHS Po00TH
5.1 Bumip omopy mTY4YHOro 3a3eMJIOBa4a MeETOAOM aMIepMeTpy-
BOJIbT™MeTpPY Ha YJIC
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5.1.1. Buknagau nepeBipsie mpaBUWIbHICTh 30UpaHHs CXEMU 3rigHO puc. 8.1 1
JIa€ J103BUT HA TOYAaTOK BUKOHAHHS POOOTH.

5.1.2. BcranoBiTh nepeMukay “Ry “ B ION0KEHH 3a BKa31BKOIO BUKJIA1a4a.

5.1.3. IlepeBenits TyMOep “Mepexa” 610Ky xkubieHHs YJIC y BepxHe mo-
JIO’KEHHS.

5.1.4. Harucuits kHOnKy “Mepexa” nHacaaku YJIC. [IpokoHTposntoiiTe mo-
Ja4y HaIpyry Ha CXeMY IO 3arOpsiHHIO CUTHAJIBHOT JIAMITH.

5.1.5. 3adikcyiiTe noka3aHHs aMIepMETPY 1 BOJBTMETPY IIPHU PO3TAIlyBaHH1
mrekepy Ha rHi3al “ R4 Tekep, mo 3'eaHye BOITMETP 13 THi3HOM “ R 5 “ nepe-

. I . o .
CTaBTe B THI310 “R 3%, 3adikcyiiTe nmokazaHHs aMmmepMmeTpy 1 BosibT™MeTpy. Ilepe-
HECITh 3a3HAYEHUU IITEKEP y THI3IO0 Rg “, 3adikcyiiTe TOKa3aHHs aMIIEpMETPY 1

BOJILTMETPY 1 3HAUEHHS 3aHECITh B Ta0IUIIO &.1.

Tabnuus 8.1 — Pesynbrat BUMIPIB Ta pO3paxyHKiB
Jocaigni nani Po3paxyHok

Honoxeniu IT Omip 3a3eMJIeHHA
nepeMuKaua, 0J10KEHHS IToxazanus Iloxazanusa am- P )

HITEKE BOJIBTMET nmepmer U
Ry Py MeTpY. PMETPY. R, = Ou

R3

I
Ry

1
Ry

5.1.6. Bignosits Buxiguuii cran YJIC.

5.1.7. 3HIMITB HANIPYyTy 31 CXEMH.

5.1.8. 3po0iTh BUCHOBKHM 3a pe3yjbTaTaMU NPOBEIECHUX BUMIPIOBAHb MPO
MOJKJTMBICTh €KCIUTyaTallii €JIeKTPOYCTAaHOBKHU 3 JIAHUM OIOPOM IITYYHOTO 3a3€M-
JFOBaYa 3aXHMCHOTO 3a3eMJICHHS.

5.2 Bumip onopy peajibHOro mTy4Horo 3azemiaroBada npuwiagom MC-08.

5.2.1. TlepekoHaiiTech y BiICYTHOCTI BUHOCY HAmpyrd Ha PEaJbHUN IITYY-
HUW 3a3eMITIOBAY (32 JIOMOMOTOIO TIOKaXYuKa ¢asm).

5.2.2. 3auncTiTh BiA KOPO3ii Miclie MpPUETHAHHS MPOBIMHUKIB MPUIATY 0
peaNbHOTO 3a3eMJITI0BaYa.

5.2.3. 36epiTh cxemy 3rigHo puc. 8.2.
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Pucynok 8.2 — Cxema BuMipy onopy 3azemJjtoBauiB npusiaagom MC-08:
1 — npunag MC-08, 2 — 3a3emitoBay, 110 BUMIPOOYETHCS, 3 — 30H] (3a0MBAETHCS Y TPYHT Ha
BijicTaHi He MeHIe 20 M BiJl 3a3eMJIIOBava, 1110 BUPOOYETHCS), 4 — BAHOCHUHN 3a3eMJTIOBaY
(3abuBaeThCs y TPYHT Ha BijcTaHl He MeHIue 40 M Bij 3a3eMJiIi0Bava, 110 BUIPOOYETHCS)

5.2.4. Bigkamiopyhite npunan. s I1boro IMepeMuKad «peryroBaHHS-
BUMIpIoBaHH» Tipwiiany MC-08 BCTaHOBITH y MOJIOKEHHS «peryitoBanHs». Obep-
Tarouu pydky rereparopa npuiagy MC-08 31 mBuakictio 90+150 06/xB. 1 obepTaro-
Y1 PYKOSITKY PEOCTaTa, BCTAHOBITh CTPUIKY MPUJIAy HAa YEPBOHY BIIMITKY IIKAJIH.

5.2.5. BumipsiiTe onip peanbHOTO 3a3eMiroBada. J{Jis mporo nepeMukad «pe-
T'YJTIOBaHHSI-BUMIPIOBaHHS» BCTAHOBITH Y TIOJIOKEHHS «BUMIpIoBaHHs». Obepraro-
9u pydky rereparopa npuiany MC-08 31 mBuakictio 90+150 06/xB. 3HIMITh TTOKa-
3aHHS Tpuiany. Ko npu BUMiproBaHHI cTpiika npuiany MC-08 komuBaerbes,
10 € 03HAKOI HAasSBHOCTI CTOPOHHIX (OJyKar0UuX) CTPYMiB y 3eMIIi, TO HEOOX1THO
3MIHUTH 4aCTOTy OOEpTaHHS PYyYKH T'€HEPATOPY.

[Tpu BuUMIpIOBaHHI HEOOXITHO, MO0 OMip BUHOCHOTO 3a3eMIJIIOBaya HE mepe-
BumyBaB 250 Owm. lle mepeBipsAOTh, NPUETHYIOUH TONEPEMIHHO  KIHITI
3’ €IHYBAJIBHUX MIPOBITHHUKIB 0 BUTTPOOOBYBAHOTO 1 BHHOCHOTO 3a3€MIIIOBAIB.

5.2.6. 3po0iTh BUCHOBKHM 3a pe3yJbTaTaMU MPOBEICHUX BUMIPIOBAHb PO
MOXJIMBICTh TOJAJIBIIOT €KCIUTyaTarii 3a3eMiiioBada 3 BHUMIPSHOI BEIUYHHOIO
OTIopYy.

5.3 Po3paxyHOK HITY4HOr0 32a3eMJIIOBAa4Ya

Mera po3paxyHKY — BHU3HAYEHHS KUIBKOCTI Ta PO3MIpIB 3a3eMITIOBAdYiB 31
CKIIQJaHHSIM TUTaHY iX pO3MIIIEHHS.

BuxigauMu maauMu JUisl po3paxyHKy €: BHJI 3a3€MJICHHS, Hallpyra yCTaHOB-
KM, 110 3a3€MJIIOETHCS, PEKUM HEHUTpasi Mepexi, MUTOMUM ONip IPYHTY, IUIaH PO3-
MIILIEHHS 3a3€MJIIOBAYIB.
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VY nabopaTtopHiit poOOTI po3paxyiTe MTYYHUM 3a3€MIIIOBAY 3aXUCHOTO 3a3€-
MJICHHSI €JIEKTPOYCTAHOBKHM 3 BH3HAUYCHOIO JIHINMHOIO HAmpyrow (3rigHo [2] omip
3a3eMJII0Baya He MOBUHEH nepeBuiyBatu R,=2, 4, § OM BiJIOBIIHO JJIS JIHIKHUX
Hanpyr U,=660, 380, 220 B).

BapianT po3paxyHnky 3amae Bukiaaay (tadauis 8.2). [nan po3milieHHs BEpTH-
KaJIbHUX EJIEKTPO/IIB 3a3eMJII0BaYa KypCaHTH Ta CTYI€HTH BUOMPAIOTh CAMOCTIIHO.

Tabnuis 8.2 — BapianTy HaBYaJILHOTO 3aB/IAHHS

BapianTt Jliniiina nanpyra, B I'pynr KuimaTtuyHa 30Ha
1 220 YopHoszeM I
2 380 ['nuna I1
3 660 CyriImHOK 111
4 220 Cymicok 1\
5 380 ITicox I
6 660 YopHo3zeM 111
7 220 ['nuna 11
8 380 CyrimHOK I
9 660 Cymicok 11

10 220 ITicox 111
11 380 YopHozeM 1Y
12 660 ['nuna I

13 220 CyrimHOK 11
14 380 Cymicok 111
15 660 [Ticox 1\%

5.3.1. BusHaure po3paxyHKOBUH MUTOMUN OMip IPYHTY BIATIOBIAHO 110 Bapi-

daHTa 3aBJJaHH .

Pposp =Prp V> OM-Mm, (8.1)
ne Y - KoedilieHT ce30HHOCTI (Tabymis 8.3);
Prp - TUTOMUI omip IpyHTY, OM M (Tabauus 8.4).
Tabnuns 8.3 — KoedinieHTH Ce30HHOCTI
XapakTepucTHKA KJIi- KuimaTuyna 30Ha
MATHYHOI 30HH | 11 111 10%
g;g:}f;jg;‘;:“;ﬁ”‘;a Bix-20°C | Bin-14°C | Bix-10°C | Bin0°C
oo DIPR 0 -15°C | po -10°C 10 0°C 10 +5°C
TpuBamnicts 3aMepsa- | o0 170 150 100 0
HS BOJI, THIB
KoedimieHT ce30HHOCTI
JUTSI BEPTUKAIIBHOTO 1,7 1,5 1,3 1,1
eJICKTpOoIa

51




Tabmauus 8.4 — IluToMi onopu rpyHTIB

I'pynr Mutomuii onip, OM m
ITicok 700
Cymnicok 400
CyrimHOK 150
I'nuna 70
YopHozem 40

5.3.2. Po3paxyiiTe omip pO3TIKAHHIO CTPYMY OJMHOYHOTO BEPTUKAIBHOTO
€JIEKTPOJY Y BUTJISZI KPYTJIOTO CTAaJIEBOTO MPYyTa 3a (OpMyInoro:

Rl_ pp03p (In2€+| n4'H+f

_ — j, [OMm] (mpu H > 0,5 ™, [ > d), (8.2)
2-m-l

d 2 5.H-/

ne [ — nomkuHa 3a3eMitioBava, [ =3 wm;
d — giamerp npyta, d =0,05 m;
H — Bigcranp Big MOBEPXHI 3eMJIi 10 CEPEAUHN BEPTUKAIBHOTO €JIEKTPOAY;

H:h+%, h=0,8 m.

5.3.3. BusHaure koedillieHT BHKOPHUCTAHHS BEPTHKAJIBHHUX E€JIEKTPOIIB Mg
(tabmn. 8.5). [Ipu ubOMYy YHCIIO BEpPTUKAJIBHUX €JIEKTPOIIB 71 3aJa€ThCS JOBUIBHO,
BIJTHOIIICHHS BIJICTaHI MDK 3a3eMJIIOBaYaMu 1 iXHS JOBXHHA a// BUOMpA€EThCS PiB-
Hoto 1, 2 a6o 3. Ilixm KoedilieHTOM BUKOPHUCTAHHS BEPTHUKAIBHUX E€IEKTPOIIB PO-
3yMIIOTh BIIHOIIEHHS BJIACHOI IMTPOBITHOCTI JAHOTO €JIEKTPOY 10 HAHOLIBIIIOT MO-
YKJTMBO1 HOTO MPOBITHOCTI MPHU HECKIHUCHHO BEJIMKUX BIICTAHAX MK €JIEKTPOIaMHU.
[Ipy 1pOMy TaKOX CaMOCTIHHO BHOUPAETHCS IUIAH PO3MIMICHHS BEPTHKAIBHHUX
eNeKTPOoaiB (y PSAMl YU IO KOHTYPY).

SKIIo 4nciao 3a3eMIIIOBadiB JICKUTh Y MPOMDKKY MK TaOJUYHUMHU 3HAYCH-
HSIMU, IPUAMaeMO Koe(Dilli€eHT BUKOPUCTAHHS 10 OUTBITIOMY TaOJIUYHOMY 3HAYCHHIO.

5.3.4. Po3paxyiiTe IOBKHHY TOPU30HTAITBHOTO EJIEKTPOAY 1Mo (popmyrax:
L=1,05-a-n, M - mpu po3TairyBaHHI BEPTUKAIBHUX EIEKTPOIIB 110 KOHTYPY;
L=1,05-a-(n-1), M - mpu po3TaIIyBaHHi BEPTUKATBHUX CIEKTPOLIB y P
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Pucynok 8.2 — EneMeHTH IITY4YHOI 0 3a3eMJ/II0Bava:
a — KpyTaui BepTUKaIbHUI eNeKTpo1, O — KPYIJIMii TOPU3OHTANIbHUM eNeKTpOo.

Tabnuus 8.5 — KoedillieHT BUKOPUCTAHHS BEPTUKAJIBHUX CJIEKTPOI1B

Binnomenns Bin- | Ilpu po3mimeHHi B psij IIpu po3mineHHi M0 KOHTYPY
CTAaHI MK eJIeKT- . c .
poxam 10 ix jio- KlJIbKlCT.b e Kl.]IbKlCT.b e
eJIeKTPO/IiB eJIeKTPOo/iB
BKUHU
1 2 0,84-0,87 4 0,66-0,72
3 0,76-0,8 6 0,58-0,65
3) 0,67-0,72 10 0,52-0,58
10 0,56-0,62 20 0,44-0,5
15 0,51-0,56 40 0,38-0,44
20 0,47-0,5 60 0,36-0,42
2 2 0,9-0,92 4 0,76-0,8
3 0,85-0,88 6 0,71-0,75
3) 0,79-0,83 10 0,66-0,71
10 0,72-0,77 20 0,61-0,66
15 0,66-0,75 40 0,55-0,61
20 0,65-0,7 60 0,52-0,58
3 2 0,93-0,95 4 0,84-0,86
3 0,90-0,92 6 0,78-0,82
5 0,85-0,88 10 0,74-0,75
10 0,79-0,83 20 0,68-0,73
15 0,76-0,80 40 0,64-0,69
20 0,74-0,79 60 0,62-0,67

5.3.5. Po3paxyiiTe omip TOPU3OHTAIBHOTO €JIEKTPoAYy IO (opmyii (SKIIO
€JIEKTPOJI BUKOHAHO 31 CTajll KPYIJIOTO Mepepizy):
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2
Rl = Poow_ 1y L (npn£z5),
2-m-L  d-H H

(8.3)

ne  d-— giamerp enexTpona;
h=0,8 M — rmubuHa 3aKiIaAeHHs eIeKTPoa.

5.3.6. Busznaute koe(dilieHT BUKOPUCTAHHS TOPU3OHTAIBHOIO €JIEKTPOIa My
(Tabnuus 8.6).

Tabnuus 8.6 — KoedilieHT BUKOPUCTAaHHS! TOPU30HTAIBHOTO €JIEKTPOAa
BinnomenHns Biac- KilbKicTh BePTHKAJIBHUX €JIEKTPOIIB
TaHi Mi’ BepTH-
KAaJbHUMH €JIEKT-
poaaMHu 110 iX 10B-

4 8 10 20 30 50 60

KUHU
[Tpu po3ranryBaHH1 BEpTUKAJIBbHUX €JIEKTPOIIB Y P
1 0,77 0,67 0,62 0,42 0,31 0,21 0,20
2 0,89 0,79 0,75 0,56 0,46 0,36 0,27
3 0,92 0,85 0,82 0,68 0,58 0,49 0,36
[Tpu po3ranryBaHH1 BEpTUKAIBHUX €JIEKTPOIB IO KOHTYPY
1 0,45 0,36 0,34 0,27 0,24 0,21 0,20
2 0,55 0,43 0,40 0,32 0,30 0,28 0,27
3 0,7 0,6 0,56 0,45 0,41 0,37 0,36

YTOYHITH BEJIMYHUHY OTIOPY FOPU30HTAIBHOTO ENEKTPOAY 3 YpaxXyBaHHIM KOe-
dirieHTa HOro BUKOPUCTAHHS

Rl
R.=—. (8.4)
Nr
BusnauTe MakcUMabHO MPUITYCTUMUMN OITIp BEPTHKAILHUX €IEKTPO/IIB:
R -R
R, =—— 8.5
= (8.5)

OTpuMaHHS HETATUBHOTO 3HAYEHHS CBITYUTH MPO TE, IO OMip TITBKH OJHO-
r'0 TOPU3OHTATBLHOTO €JIEKTPOa 33J0OBOJILHSIE HOPMATUBHIM BUMOTAM.
BusHnauTe 4yncio BepTUKAIBHUX EIEKTPO/IIB:

(8.6)

1 IpUAMITH HAOIMKUE OLIbIIE 3HAUCHHS.
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Po3paxyHOK BBa)kKaeTbCsl BAKOHAHUM MPABUIIBHO, SIKIIO NPHUIHATA KIJIBKICTh
BEPTUKAJILHUX €JIEKTPOAIB HE MEHIE, HK po3paxoBaHa. [Ipu He3a10BUIbHUX pe-
3yJbTaTaX PO3paxXyHKy HEOOXiTHO HOro MOBTOPUTH, 3aJABIIUCH IHIIUM YHUCIOM
BEPTUKAIBHUX €JEKTpoaiB n (1. 5.3.3).

5.4 3po0iTh BUCHOBKH 110 po0OTI

6 KoHTpoOJIbHI NUTAHHA
JlanTe BU3BHAYECHHS 3a3€MJICHHS.
BkaxxiTh THUNM 3a3€MJICHHSA 32 MPU3HAYECHHSM.
[osicHITh Oy10BY 3a3€MJICHHS.
SlkuMu mapameTpamMu XapakTepU3yeThCs 3a3eMIIoBay ?
Sk 3A1ICHIOETBCS €KCIUTyaTallis 3a3eMitoBaya’
Hapaiite knacugikaiiito e1eKTpUIHUX MEPEX 3a TUTIOM 3a3€ MIJICHHS.
[TpuBeniTh yMOBHE Mo3HauYeHHs Ta Kojip npoBigHukiB L, N, PE, PEN.

NoohkowdE

Jlitepatypa
1. KynakoB O.B., Pocoxa B.O. EnexkrporexHika Ta moxexHa mpodirakTuka
B enekTpoycTaHoBkax. [linpyunnk — X.: HYII3Y, 2010. — 569 c.
2. [lpaBuna ynamrTyBaHHsS €JIEKTPOYCTAHOBOK. — XapkKiB: BuaaBHUIITBO
«3Hakn», 2013. — 726 c.

JIABOPATOPHA POBOTA Ne9
JOCJIILIZKEHHSA 3AXUCHUX XAPAKTEPUCTHUK AITAPATIB
SAXUCTY EJIEKTPUUYHUX MEPEXK

Yactuna 1. JocaigkeHHs IJIABKUX 3a100i’KHUKIB Ta aBTOMATHYHHUX
BHMHKAaYiB
Meta po6oTu:

1. O3HaHOMUTHUCH 3 KOHCTPYKIIIE€I0, TapaMeTPaMH Ta XapaKTePUCTUKAMU HU-
3bKOBOJIFTHUX TUTABKUX 3aM001KHUKIB Ta aBTOMAaTUYHUX BUMHUKAUIB.

2. 3a pe3ynbTaTaMu JOCTIIKEHb TOOYAyBaTH 3aXHCHI XapaKTEPUCTUKH TJIa-
BKOT'O 3aMOODKHHMKA Ta aBTOMAaTUYHOTO BUMHUKAua, HAHECTH HA HUX MaKCUMAaJIbHO
MPUITYCTUME CTPYMOBE HABAHTAXKECHHS 3aJaHOTO KaOeIhbHOTO BHUPOOY IMpH 3aJaHO-
My cTioc001 mpoKIagaHHs.

3. 3poOuTH BUCHOBOK PO HAAINHICT 3aXUCTY 3a/IaHO1 €IEKTPUIHOT MEpexi
MIPH 3aCTOCYBaHHI TUTABKOTO 3aMOOKHHUKA 3 BIAKATIOPOBAHOIO TUIABKOIO BCTABKOIO
a00 aBTOMaTUYHOTO BUMHKAYA.

1 3micT podoTn
1.1. BuzHaunT yac IiaBjieHHsS 3pa3ka 3aJJaHOr0 MPOBIIHUKA MPHU 3aJaHUX
3HAYEHHSX poO0YOTo CTpyMy 1 moOynyBaTu rpadiuHy 3al1€KHICTh Yacy IJIaBJICHHS
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BiJl CUJIM CTPYMY B €JIE€KTPUYHOMY KOJI1, BU3HAUUTH HOMIHAJIBHUNA CTPYM IUIABKOIi
BCTaBKM IO CTPYMY IJIaBJICHHS MPOBIIHHUKA, 3 IKOTO BOHA BUTOTOBJICHA.

1.2. Bu3HauuTtu MiHIMaJIbHY IUIOLY MNEPETUHY >KHJI KaOeIbHOro BHPOOY,
aKud 3axuinaeTbes Bi K3 Ta nmepeBaHTa)XXEHHsI MJIABKUM 3aMOODKHUKOM 3 BITKali-
OpOBaHOIO TIABKOIO BCTABKOIO.

1.3. BuzHauuTu yac cnpanbOBYBaHHS TEIJIOBOTO PO3YIIIFOBaya aBTOMATH Y-
HOTO BUMHMKaya MpU PI3HUX 33JaHUX 3HAYEHHAX poO0YOro CTpyMy; 3a pe3yjbTaTa-
MU JOCTIKEHb MOOYIyBaTH 3aXUCHY XapaKTEPUCTUKY JJIsl aBTOMATUYHOIO BUMHU-
Kauya (rpadiyHy 3aJIe’KHICTh 4acy CHpPAllbOBYBaHHS TEIUIOBOTO PO3UIILIIOBaYa aB-
TOMAaTHYHOT'O BUMHKaua BiJl KPATHOCTI CHJIM CTPyMY B KOJII BIITHOCHO HOMIHAJIbHO-
ro CTpyMY pO3UiIIoBaya).

1.4. Busnaunt HEoOXIHY TUIONLY MEPETUHY XU KaOeTbHUX BUPOOIB, IO
OPOBOJATEH EJIEKTPOEHEPTil0 /10 CHOXKMBaya, KU 3aXUINAETHCSA BiJ NEpeBaHTa-
KEHHS JaHUM aBTOMaTUYHUM BUMHUKAUEM.

1.5. 3po6uTH NMOPIBHSUIBHY XapaKTEPUCTUKY 3aXMCHHUX BIIACTUBOCTEW ILIAB-
KHUX 3aN001KHHUKIB Ta aBTOMAaTUYHUX BUMHUKAYIB.

2 OCHOBHI TeOpeTHYHI MOJIOKeHHS
TeopeTnunuii Matepian HaBeJeHO y miaApy4dHUKy [1] c. 302-329.

3 Onuc 1abopaTOPHOI YCTAHOBKHU

3.1. JlaGopaTopHa yCTaHOBKa /I KajJdiOpyBaHHsI NIJABKHX BCTABOK
IVIABKUX 3ano0ixkHuKiB. [IpuHnnmoBa enekrpuyHa cxema J1abopaTOpHOI yCTaHO-
BKM I KajiOpyBaHHS TUIAaBKHMX BCTABOK IUIABKMX 3amOODKHUKIB NMpPUBEIECHA Ha
puc. 9.1. JlabopatopHa ycTaHOBKa CKJIaJIA€ThCS 3 JTAOOPATOPHOTO aBTOMATHYHOTO
tpanchopmaropa (JIATPa) Tpl, Bixg SKOro >KMBUTHCS CHIIOBUN TOHUXYIOUUN Tpa-
Hchopmarop Tp2, mo MICTUTH JIBi OOMOTKHM — MEPBUHHY 3 BEJIHUKOI KIIBKICTIO
IIPOBOJIY MAJIOTO MEPETHHY 1 BTOPUHHY 3 MEHIIIUM YHCJIOM BHUTKIB MPOBOAY O1l1b-
oro nepetuy. Jlo BUBOIIB BTOPUHHOT OOMOTKH MPHEIHAHI KJIEMHU, A0 SAKUX ITij-
KITIOUA€EThCS TIJIaBKa BCTaBKa, IO KalniOpyeThcs. BuxinHa BenmnyuHa CTpyMy BCTa-
HOBITIOETHCS 3a joroMoror pydku JIATPa (Tpl). Bumip cumm ctpymy, 1o mpori-
Ka€ 4yepe3 MIIaBKy BCTaBKY, 31HCHIOETHCS 3a JOMOMOTor0 ammepmeTpa (A), BKIO-
YEHOTO B KOJIO TIOCIIJIOBHO 3a JOIOMOI'OI0 BHMIPIOBAIBHOTO TpaHChHOpPMATODPY.
J1yist BKITIOUEHHS TJIaBKO1 BCTaBKH B KOJI0 TpaHchopmaTopa Tp2 BUKOPUCTOBYETHCS
BuMuKau B2 «biokyBaHH».

3.2. JlaGopaTopHa ycTaHOBKA ISl IOCJIi/UKEHHS 3aXHUCHUX XapaKTepuc-
THK ABTOMATUYHMX BHUMHKAYiB. 3aCTOCOBYEThHCS J1abOpaTOpHA YCTAaHOBKA JIS
KaJiOpyBaHHS TUTABKUX BCTABOK IJIABKHX 3am0ODKHUKIB (puc. 9.1). ABTOMaTHIHUN
BUMHKAY, IO JOCIIKYETHCS, MIIKIIOUAEThCA 10 KieM K 3a momoMoror rHyYKrux
{301bOBAHMX MPOBO/IIB 3 MiIHMMH JKIIAMH IEPETHHOM He MEHIIE 2,5 MM Ta IOB-
*KuHOI pubau3Ho 20 cM (Hampukia, mpoBogom mapku [1B).
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Pucynok 9.1 — IlIpuHuMNOBa eJIEKTPUYHA CXeMa YCTAHOBKH /Il KAJTiOpy-
BAaHHS IUVIABKUX BCTABOK IUIABKHMX 3aN00I’KHUKIB!
Tpl — maboparopuuii aBrorpancopmarop; Tp2 — cumoBuii Tpanchopmarop; A — ammep-
metp; Bl («Mepexar), B2 («brmokyBanHs») — Bumukadi; K — kinemu Ay npuegHaHHS
TJTaBKO1 BCTABKH, 110 KaJliOpy€eThCs

4 IlinroToBKa 10 pOoOOTH

4.1. IlepeBipTe HasBHICTb 3a3€MJICHHS YCTAaHOBKH.

4.2. BcranoBith BuMuKad Bl «Mepexa» y BIIKIIFOUCHE MOJIOKCHHS, BUMHU-
ka4 B2 y BIItoYeHe moJioKeHHs (mojioxkeHHs «biokyBanHs»), pyuky JIATPa no-
BEPHITh MPOTH TOJIMHHUKOBOI CTPUIKH 10 yropy (y mojoxxeHHs 0 B).

4.3. 3a BKa31BKOI BHKJIaJadya 30€piTh JJaOOpaTOPHY YCTAHOBKY BIIIIOBITHO
1m0 puc. 9.1 mua xamiOpyBaHHS TUTABKMX BCTABOK IUIABKHUX 3aMOO01KHUKIB a00 IS
JOCIIHPKCHHS] aBTOMATHYHOTO BUMHKAYA.

4.4. Tlicnst 30upaHHs CXeMH BHKJIa1a4d IEPEeBIpsi€ MPABUIBHICTD 11 30MpaHHS.

CxeMa roroBa 10 BUKOHaHHS JJabOpaTOpHOI pOOOTH.

5 Ilopsiniok BUKOHAHHS POo00TH

5.1 KaniOpyBaHHAl IJIAaBKUX BCTABOK IJIABKHUX 3aM00i’KHUKIB

5.1.1. Pyuky JIATPa moBepHiTh IPOTH TOAMHHUKOBOI CTPIIKK 10 YIOPY.
BceranoBith BuMukauy Bl mabGopaTopHOi yCTaHOBKM B TOJIOKEHHSA ‘‘BUMKHEHO”,
BUMUKau B2 — y BKIItOUeHE MOJIOKEHHS (MOJI0KEeHHS «biioKyBaHHs»).

5.1.2. IliarotyiiTe AJisl TUIaBKUX BCTAaBOK MO 10 3pa3kiB roJuX HE130JbOBAHUX
MPOBIIHUKIB JOBKUHOIO MPUOIU3HO 1Mo 15 cM ogHakoBoro maiamerpy (0,1 abo 0,15
a60 0,2 a6o 0,25 a6o 0,3 mM). Marepian mIaBKUX BCTABOK — MiJib.
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5.1.3. Buznaute TeopeTnuHo 3 Tabnuill 9.1 cTpym miaBiaeHHs oOpaHUX MPo-
BITHUKIB.

Tabmuus 9.1 — Ctpymu 1u1aBieHHs 3pa3KiB rOJMX HEI30JbOBAHUX MIIHUX MPOBiJ-
HUKIB PI3HOTO 1aMETpy

Crpym niiaBJieHns I, A JliaMeTp MiTHOr0 NPOBiAHUKY d, MM
1 0,05
2 0,09
3 0,11
4 0,14
5 0,16
10 0,25
15 0,33
25 0,46

5.1.4. 3akpiniTh MiATOTOBJIEHI A0 KaliOpyBaHHs 3pa3KH MPOBIIHUKIB MO OJI-
HOMY B KJIEMaXx.

5.1.5. IlepeBenits BuMukau Bl y nmonoxenus “BBiMmkHeHo”. Pyukoto JIATPy
BCTaHOBITH CTPYM, OJU3BKHI JO TEOPETUYHOTO CTPYMY IJIABJICHHS MPOBITHUKY
(npu upOMy ycTaHOBKa Oyne «ryaitTuy). OgHoyacHO po3IMKHITH BuMukau B2 (me-
peBeNiTh y MosoKeHHs «P03010KyBaHHS») Ta BBIMKHITH CEKYHIOMIp (HANPUKIIAI,
Ha MOOUTbHOMY TeniedoHi). CekyHaoMipoM 3adiKCylTe Jac, MPOTATOM SKOTO BCTa-
HOBJICHUM CTPYyM Harpi€ Ta po3IUIaBUTh 3pa3oK MpoBimHuKa. Jlocmig MOBTOpOMTE
nBidi. Pe3ynpTaTi BUMipy yacy 3aHeciTh 0 Tabnui 9.2.

SIku1o mpoBIAHUK HE PO3IIIABISAETHCS TpoTaroM 30 ¢ mociia ciai NPUMUHU-
TH (BBIMKHYTH BUMUKa4 B2 y monoxxeHHs1 «biiokyBaHHs») Ta 3amucaTH B TaOJIHITIO
gac (6ubme 30 c).

Tabmums 9.2 — Pe3ynbratu BUMIpPIB

iameTp nposBia- Yac po3niiaBJIeHHSA
A P POBLL Cuaa ctpymy I, A po3
HHUKY, MM NMPOBITHUKY, C

Ne nocaigy

5.1.6. IloBTOpITH MOCHIA 1€ JJIS YOTUPHOX-IIECCTH 3HAYEHb CTPYyMY, SIKi Oy-
JyTh BIIPI3HATHUCS BiJ OMEpeIHHOTO Ha 1-2 A.

5.1.7. Pyuky JIATPa moBepHiTh IPOTH TOAMHHHKOBOI CTPUIKH 0 YIOPY.
BceranoBite Bumukau Bl «Mepexay 1abopatopHOi yCTAaHOBKHM y TIOJIOKEHHS “Bu-
MKHYTO”.
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5.1.8. [loOynyiiTe 3a1eXHICTh Yacy IUIABJIECHHS MPOBIJHUKA BIJ CUJIH CTPY-
My, II0 TPOTIKA€E 4epe3 HbOTOo. 3 XapaKTepPUCTUKHW BHU3HAUTE CTPYM ILIABJICHHS
Liinasn, TPU MPOTIKAHHI SIKOTO MPOBITHUK PO3IUIABIIOETHCS 3a 10 ¢ Ta po3paxyiTe
HOMIHAJIbHUI CTPYM ILIaBKOi BCTaBKH 3a (POPMYIIOL0:

Lner =05 1100 - (9.1)

H.BCT

5.1.9. 3a nonomMororo Tabnuib riaasu 1.3 IlpaBun ynamTyBaHHS €1EKTPOYC-
TAHOBOK BU3HAUTE MIHIMAJIbHHUI MEepeTHH KabeabHOTro BUPOOY (32 BKa31BKOIO BH-
KJI1aJa4a) eJeKTPUYHOI MEepexi, [0 MOXKe OyTH 3aXHILEHa 3a JOMOMOT0I0 TIaBKOTO
3ano0DKHMKA 3 BIIKAIIOpPOBAHOO TJIaBKOIO BCTABKOIO.

5.2 JlocaixxkeHHs1 aBTOMATUYHUAX BUMHUKAYIB

5.2.1. Pyuky JIATPa mnoBepHiTh IPOTH TOAMHHUKOBOI CTPUIKH 1O YHOPY.
BceranoBith Bummkau Bl «Mepexa» 1abopaTopHOi yCTaHOBKU B MOJIOkKEHHS “Bu-
MKHEHO”’, BUMHUKa4 B2 — y BKITIOUEHE MOJI0kKEHHS (TTOJ0KEeHHS «bIOKYBaHHS» ).

5.2.2. TlepeBeniTh KOHTAKTH JTOCTIIXYBAaHOTO aBTOMAaTa y IMOJOXKEeHHS “Po-
3IMKHYTO .

5.2.3. Bu3HayiTh 3 HANKCIB HA KOPIYCl aBTOMAaTUYHOTO BUMHMKa4a HOMIHA-
JBHUN CTPYM BCTAHOBJICHOTO PO3YIILTIOBAYA.

5.2.4. Tliaxar04iTh DOCTIIKYBAHUM aBTOMAaTUYHUM BUMHKAY J0 KJIeM J1labo-
paTOpHOT YCTAaHOBKH 3a JOIOMOTOIO MTPOBIAHHKIB.

5.2.5. IlepeBenits BuMukau Bl «Mepexay» y nmojoxeHHs “BBIMKHEHO”.

5.2.6. Ilpu BKIHOUEHOMY TOJIOXKEHHI BUMHUKava B2 (monoxkeHH1 «biokyBaH-
HS») Yepe3 TEIUIOBHM PO3UiILIoBad JOCIIIKYBAHOTO aBTOMATy MPOTIKA€ HE BECh
CTPYM, Ha KWW BKAa3ye aMIIEpMETp, a TIILKH HOTo YacThHa. B 11boMy pexuMi pyd-
koto JIATPa BucrtaBiTh CTpyM, 3HaueHHs akoro Ha 10-20 % mepeBulye BU3HauUe-
HUW HOMIHAJIBHUHM CTPYM PO3UIILIIOBaya JOCHIPKYBaHOTO aBTOMATA.

5.2.7. OpHoyacHO PO3IMKHITH BUMHKa4y B2 (nmepeBenith y mojokeHHs «Po3-
OJIOKYBaHHS») Ta BBIMKHITh CEKyHAOMIp (HANpHUKIIaa, Ha MOOUTbHOMY TeledoHi).
[Ipu 1bOMYy CTpyM BCTAHOBJIEHOI IMepej MM CHJIM MOBHICTIO MPOTIKATHME Yepe3
PO3YIIIIIOBAY JOCTI)KYBAaHOT'O aBTOMAaTHYHOTO BHUMHUKAua; CEKyHIOMIp 3adikcye
qac, MPOTATOM SKOTO BCTAHOBIIEHUU CTPpyM HarpiBae O6iMeTanieBy IUIACTUHY TEILIO-
BOTO PO3YIILTIOBaYa O MOMEHTY PO3MHUKAHHS €JIEKTPUYHOro Koia. Jlociin moBTo-
pIOWTE JBiUi MiCIsl OCTUTAHHS TETIOBOTO PO3YIILIIOBaYa aBTOMAaTHYHOTO BUMHUKAUa
MPOTATOM HE MEHIIe 2 XBWIWH. Pe3ynbTaTu BUMIpy Yacy 3aHeciTh 10 Tabmwii 9.3.

Sxmro po3diruiroBad He crpanboBye mpoTsaroM 30 ¢ JOCIi Clil TPUTHHUTH
(BBiMKHYTH BuUMHKad B2 y monoxeHHs «blIOKyBaHHS») Ta 3aMmMcaTd B TAOJHITIO
gac (6uremre 30 c).

5.2.8. TIoBTOPITH JOCIIN 1Ie ISl YOTHPHOX-TI’ITH 3HAYEHb CHJIA CTPYMY, SIK1
OyIyTh BIAPI3HATHUCS BiJl MonepeaHporo Ha 1-2 A. JIis KO)KHOTrO HOBOT'O 3HAYCHHS
CUJIM CTPYMY JAOCIIi MPOBOAITH MICIS OCTHUTAHHS TEIJIOBOIO PO3YIIJIIOBadya aBTO-
MAaTUYHOTO BUMHKA4a MPOTATOM 2-3 XBHJIMH.
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Tabmuusg 9.3 — Pesynbrat BUMIPIB

Binnomenns ¢a-
KTHYHOT'O CTPyMY

HoMminannHuit A Yac npoTikaHHA
Tun 10 HOMIHAJIBHOT'0
cTpPyM TermnoBoro | Cuia crpymy I, . CTPYMY 10 MOMe-
ABTOMATHYHOI'O . CTPpYMY po34in-
po3uiluIroBaya A HTY PO3MUKAHHS
BUMHKAa4Ya I
IH.Ten.rl, A KoJ1a, C

JIoBa4da

H.TCILJI

5.2.9. TloOynyiTe 3aXHCHY XapaKTepUCTHUKY aBTOMAaTUYHOrO BUMHUKaya. 3
Hel TpadiuHUM LUISIXOM BH3HAUTe (PAKTUYHUN CTPYM CIPalbOBYBaHHS PO3YIILIIO-
Baya aBTOMAaTUYHOTO BUMHKAYA oy reny, K CTPYM, MPH MPOTIKAHHI SIKOTO PO3YiI-
JrOBa4 CIpainpoBye. [l 1pOro crodarky 3 moOyAoBaHOI IpadidHOi 3aJIekKHOCTI

BU3HAUTE TaKe 3HAYEHHS CIIBBIIHOMICHHS ———, MpPH SKOMY PO3YIILIIOBAY aB-
H.TCILI

ToMary crpainsoBye 3a 10 c; ¢hakTHUHUI HOMIHAJIBHUA CTPYM TEIJIOBOTO PO3Uill-

JHOBa4a BU3HAYAETHCS 3 3aJICKHOCTI:

=051 (9.2)

IH.Ierm cr.teri(10c) *

5.2.10. IlopiBHsAKTE HOMIHAJBHHUN CTPYM TEIUIOBOTO PO3UIILIIOBaya, BHU3HA-
YeHHUI eKCIepUMEHTANIbHO, 3 HAIMCAHUM Ha KOPITYCl TIOCIIKYBAaHOTO aBTOMATH Y-
HOTO BUMHUKAYa.

5.2.11. 3a gonomoroto Tabauip raaBu 1.3 [IpaBw ynamTyBaHHS €IEKTPOYC-
TAHOBOK MI0EPITh MEPETHH KabenpHOro BUpoOy (3a BKa31BKOIO BHKJIAga4ya) eJIeKT-
PUYHOT MEpeXi, 10 MOXKe OyTH 3axXHIIeHa 3a JOIMOMOIOI JOCIIIKYBAHOTO aBTO-
MaTUYHOT'O BUMHUKAYa.

5.3 3po0iTh BUCHOBKH 110 pe3yJIbTATaM AOCJIIKeHb
6 KoHTpoibHi NUTAHHS

1. JlaiiTe BU3HAYEHHS KOPOTKOTO 3aMUKAHHSI.

2. JlaiiTe BU3HAUCHHS TIEPEBAaHTAKCHHS.

3. [laiiTe BU3HaUCHHS MTEPEHATIPYTH.

4. JlaliTe BUBHAUYCHHS arapara 3axucTy.

5. HanaiiTe xnacudikariito anapaTiB 3aXucTy.

6. [TosICHITH KOHCTPYKIIIO Ta IPUHIIMI JIi1 IJIABKOTO 3am00KHUKA.

7. IlosicHITh «MeTaypriiHuiA ePerT.

8. BkaxxiTh OCHOBHI MapaMeTpy Ta XapaKTePUCTHKH TUIABKUX 3OO KHHKIB.
9. [NosICHITH KOHCTPYKIIIO Ta IPUHITUI /111 aBTOMAaTHYHOTO BUMHUKAYA.

10. BkaxiTh OCHOBHI TapaMeTpH Ta XapaKTEPUCTUKN aBTOMATUIHOTO BUMHKAYA.
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Yactuna 2. /locaigKeHHs NPUCTPOI0 aBTOMATHYHOI'0 3AXHCHOI0 BUMUKAHHSA
KMBJICHHS, KEPOBAHOI0 AM(epeHiHHUM CTPYMOM

Meta podoru:

1. O3HallOMUTHCH 3 KOHCTPYKIIEIO, MapaMeTpaMu Ta XapaKTepUCTUKAMU
MPUCTPOIO 3aXMCHOTO aBTOMATHYHOI'O BUMMKAHHS >KUBJIEHHS, KEPOBAHOIO Aude-
penuiiinum ctpymom (II3BJT).

2. Bu3HauuTu CUily CTpyMy, 3a Koo crpanboBye [I3B/I.

3. [IpakTyHO BeBHUTHUCS B cripanboByBaHH1 [13B/1.

1 3micT podoTn
1. BuznaunTu cunny cTpymy, 3a sikoro crpanpoBye [I3B/I.
2. [IpakTnyHO BeBHUTHUCS B cripaiiboByBaHH1 [13B/].

2 OCHOBHI TeOpeTHYHI MOJIOKeHHS
TeopeTnunuii Matepiai HaBeJeHO y NiApy4YHUKy [1] c. 322-329.

3 Onmc 1a00paTOPHOI YCTAHOBKU

[IpuHnMIOBa eleKTpUYHa cXema JJabopaTOpPHOI YCTAHOBKU JJII BU3HAUYCHHS
CUJIM CTpyMYy, 3a sikoro crpainpoBye [13BJ] npuBeaena na puc. 9.2. JlabopaTopna
ycTaHoBKa ckiamaerwes 3 [I13B/], saxuii 3a qocsrHeHHsAM (TIEpeBUIIIEHHSIM) qudepe-
HI[IHHUM CTPYMOM 33JJaHOTO 3HAYEHHS MPU TOPKAHHI JIOJUHOIO BIAKPUTHX CTPY-
MOBIJHUX YaCTUH TMOBUHEH BUKJIMKATH BifkiatoueHHs mepexi. [Jo BuBomai [13B]]
NpUETHAHT KIEMH, 0 IKUX MIAKITI0YaeThesl BoabT™MeTp (V), Jammna po3KaproBaHHS
(JI). Bumip cunm nudepeHIifHoro cTpyMmy, 10 BHHUKAE Y BTOPUHHINA OOMOTII
Tpancpopmaropa ctpymy [13B/I, 3aiiicHIOETBCA 32 TOMOMOTOI0 aMIiepMeTpa peak-
TUBHOTO CTPYMY (A), BKIIOYEHOTO B KOJIO MOCHIIOBHO. {71 BMUKaHHS KOHAEHCA-
TopiB C1, Cy, C3 B KOJI0 BUKOPUCTOBYIOThCSI BUMUKadi B, By, B3 BinmoigHo.

(»)
L B L,
O—/— )
QQ B. | B,|B
JI 1 2
N I13B/J1 N, \D \ 13
O-
Cj_ CZ CS

Pucynok 9.2 — IIpuHOMNIOBA eJIEKTPUYHA cXeMa JIaGopaTOPHOI YCTAHOBKU:

L — ¢a3uwmii npoBinHuk; N — HeWTpaibHUl TpOBiIHUK, A — ammepmeTrp 50 mA;
V — Bombt™meTp 250 B; C; — xongencatop 0,25 Mx®; C, — xonaencatop 1 mkd;
Cs; — xongencarop 2 Mx®; B, By, B,, B; — Bummkaui; JI — mamma poskaproBaHHS
P <60 Br; I13BJ] — A30-00-030-02 ({5, = 30 mA)
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4 IlinroroBka 10 podoTH
4.1. IlepeBipTe HAsIBHICTh 3a3€MJICHHS YCTaHOBKH.
4.2. 30epiTh 1a00PAaTOPHY YCTAHOBKY BIAMOBIIHO 110 puc. 9.2.
4.3. Yci TyMOepu nepeBeiTh y MojaokeHHs "BuMkHeHO".
4.4. [icnst 30MpaHHs CXeMHU BHKIJIa/1ay NEPEBIPsi€ MPABUIBHICTS 1i 30MpaHHS.
Cxema rotoBa 710 BUKOHaHHS J1abOpaTOpHOI poOOTH.

5 IlopsiaioKk BUKOHAHHSA PO00OTH
Hocaipkenns cnpanboByBanus I113B /]
5.1. Po3paxyiiTe BeIMYMHY €MHOCTI KOHIEHCATOPY HaBaHTaXXEHHS, 32 SIKOIO
[13B/] moBuHHUI cripalibOBYBaTH, 32 (OPMYJIOIO:

g
_2-7r-f-U’[CD]’ ©3)

ne |,, =30mA, f=50 I'u, U=220 B.

5.2. BBiMKHITH TymOJiep *uBleHHSI B (mpu 1IbOMY 3aCBITUTHCA JamIa po3-
xaproBanHs JI).

5.3. [lepeBipTe 3a 10MOMOTOI0 1HIUKATOPY HANPYTH (CIIPOOHUKYY) MPABUI b~
HICTh MinKIro4YeHHs npoBigHuKiB "®aza" (L) ta "Heittpans" (N) mabopaTopHoi
yCTaHOBKH (Tipu TOpKaHHi 10 kiemu "daza" HEOHOBA JamIa iHIUKATOPY HANPYTH
3aCBITUTBCS, PU TOPKaHHI 70 Kiemu "He#Tpans" HeoHOBa jJamIia iHAMKATOPY Ha-
npyru cBitTuTHCS He Oyne). [lpu HenmpaBHIBHOMY MITKIIOYEHHI BIIKIIOYITH YCTa-
HOBKY BiJ1 JpKepesa *uBJjeHHs: ~220B, BunpaBTe MOMUIKY Ta TOBTOPHO BBIMKHITH
1a60paTOPHY YCTAaHOBKY B MEPEXKY.

5.4. Tlepesipte cnpasuicth [I3B/I. s mboro HaTUCHITH HA KHOTIKY "Tect",
Npuiiaj] MOBUHEH BIIKIIOYUTH Mepexy — Jiamna JI moracHe. [lpu cnpaBHOCTI mpu-
Jay TIpOOBXKITh BUKOHAHHS poOoTH. [Ipu HecnpaBHOCTI IpHIIay BIAKIIOUITH HO-
r'o BiI MEpeXi Ta HETaitHO 3p00iTh IOIOBIIb BUKIIAAuy.

5.5. TlepeBipte cmpanpoByBanHs [I13BJl mpu pizHHX BeIHMYMHAX €MHOCTEH
KOHJIEHCATOPy HaBaHTaXX€HHs. [l bOro MOCiJOBHO BMHUKAWTe Ta BUMHUKaHTE
tymoOnepamu B, B, Ta B3 kornencaropu C;, C; Ta C3 BiIMOBIAHO.

5.6. BigkmtouiTs mabopatopHuil cTeH Tymoiepom B Big mepexi.

5.7 3po0iTh BUCHOBOK 10 pe3yJbTATaM JO0CHiIKEHb.

6. KoHTpOJIbHI MUTAHHSA
JlaiiTe BU3HAYEHHS 3aXMCHOTO aBTOMAaTUYHOTO BUMUKAHHS JKUBJICHHS.
JlatiTe BU3HAYCHHS THPEPEHITIHHOTO CTPYMY.
Jaiite Busnauenns [13B/I.
[osicHiTh KOHCTpYKITitO Ta puHIUT Aii [I3B/I.
Bxkaxits ocHoBHI mapametpu [13B/I.
BkaxiTe ocHOBHI xapakrepuctuku [13B/].
Bxaxitb, ne BctaHoBlieHHs [13B/] € 000B’I3K0BUM.
Bxaxits, ne II13B/] He ciix 3acTOCOBYBATH.

NGOk wNE

62



Jlireparypa
1. KynakoB O.B., Pocoxa B.O. EnekrpoTexHika Ta MoxexHa npogiuiakTuka
B €JIEKTPOYCTaHOBKaX - Xapkis, 2010, 569 c.

JIABOPATOPHA POBOTA Nel0
JOCJIJIP)KEHHSA MOXKEXHOI HEBE3NEKHU EJIEKTPUYHUX
CBITUJIbHUKIB

MeTa po060TH: BU3HAUYUTU TOKEKHY HEOE3MEKY €JIEKTPUUYHUX JIKEpET CBIT-
na. Po3pobutu nmpono3uiii o0 NpoOTUIOKEKHOTO 3aXUCTy MPUIAIiB, 10 JTOCHTI-
JUKYHOTBCS.

1 3micT podoTn

1.1. ExcriepuMeHTaNnbHO 3HATH 1 TpadiuHO MOOYAyBaTH 3aJ€KHOCTI BiJ] Yacy
poboTH Temmneparypu Koo samn pozxaproBaHHs (JIP) pi3Hoi mOTYXHOCTI.

1.2. ExcriepuMeHTanbHO 3HATHU 1 TpadiuHo MO0y yBaTH 3aJIEKHOCTI BiJl Yacy
po0oTH TemriepaTypH KOJIOU 1 CIIO’KMBAHO1 CHJIM CTPYMY PTYTHOI JIAMITH HH3BKOTO
TUCKY — JItoMiHectieHTHO1 Jamnu (JUJT).

1.3. ExcriepuMeHTaNbHO 3HATH 1 rpad)iuHO MOOYayBaTH 3aJI€KHOCTI Bl 4acy
poboTH TeMIlepaTypH KOJIOM 1 CIIOKMBAHOI CUJIM CTPYMY IYTOBOI PTYTHOI JIaMIIU
BHCOKOTI'O TUCKY — jjamMnu tuny JPJI.

2 OcHOBHI TeOpeTUYHI MOJIOKEHHS
Teoperuunuii MmaTepian HaBeeHO y miaApy4dHuKy [1] c. 360-381.

3 Onmc 1a00paTOPHOI YCTAHOBKH
3.1. JocaimkeHnHs JaMn po3:kaproBaHHs. [IpuHITMIIOBA eleKTpUYHA cXeMa
71a00paTopHOi YCTAHOBKM IS JOCHTIDKEHHS CBiTWIbHHMKAa 3 JIP mpuBemeHa Ha
puc. 10.1. JIlaGopatopHa ycTaHOBKa mpejacTaBiisie coboro JIP BU3HaUeHOT MOTYXKHO-
CTi, B KOJIO UBJIECHHS K01 BKIoYeHUi ammepmetp (puc. 10.1). Temmepatypa Ha
K0J101 JIP BUMIipro€ThCs 3a JOITOMOTOI0 TEPMOIIapH.

n
7 \&J

~220B J

Pucynok 10.1 — IIpuHnunoBa ejieKTpu4Ha
o cxema JUIsl J0CTiKeHHs CBiTHIbHMKA 3 JIP

3.2. JdochaimkeHHs JIIOMiHecHeHTHOI Jjgammnu. [IpuHIMIIOBa eneKkTpuyHa
cxema J1abopaTopHOi YCTAaHOBKH JJIS AOCHIIKEHHS CBITHIbHUKA 3 JIJI HU3BKOTO
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TUCKY npuBeaeHa Ha puc. 10.2. JlabopatopHa ycTaHOBKa MpeACTaBisie COO0I0 O1-
HOJIAMIIOBUN CBITUIBHUK 3 JUJI, B KOJIO JKMBJICHHS SIKOTO BKJIIOUEHHUI aMIIEpMET).
Temneparypa Ha kon61 JIJI BUMiproeTbes 3a JOMOMOI0I0 TEPMONAPH.

Pucynoxk 10.2 — IIpyHIUNIOBA eJIeKTPHYHA cXeMa JJIsl JOCTiIKeHHs CBITHJILHUKA 3
JIJI HU3BKOI 0 THCKY:
Hp (apocenb) — KOTYIIKA 3 CEPJICYHUKOM y METaJIeBOMY KOPITyCl, 3alIOBHEHOMY KOMIIay-
HaoM; Cr (craprep) — TemJIOBE Ta3opo3psaHE perie 3 KOHTakTaMu 3 OimeTany;
C,, C,— kongencaropu; JI — nroMiHECIIEHTHA JlaMIia HU3bKOT'O TUCKY; A — aMIiepMeTp

3.3. Jocaimxenns: gamnu tTuny JPJI. [IpuHmmnoBa enrekTpuyHa cxema Jja-
O0opaToOpHOI YCTAHOBKH JUIS JOCIHIPKEHHS CBITHJIBHHKA 3 YOTHPHOXEIEKTPOIHOIO
namrmoro J[PJI mpuBenena na puc. 10.3. JlabopaTopHa ycTaHOBKa IIPEACTaBISAE CO-
000 CBITMJILHUK 3 YOTHPBOXENIEeKTpoaHO0 Jiammnor JIPJI motyxsicTio 250 Br, B
KOJIO JKMBJICHHS SIKOTO BKJIIOUEHUN ammepmeTp. Temmeparypa Ha KOJIO1 JIaMITH TH-
1y JIPJI BUMIpIOETBCS 32 JOTIOMOTOIO TEPMOIIAPH.

Pucynok 10.3 — [Ipunuunona eJie-

KTPUYHA cXeMa JIJIsl 10CTi/IzKeHHSs

~u —C X‘ JI  CBITHIILHHMKA 3 YOTHPbOXEJIEKTPO-
aHow Jammorw APJI:

C- xonnencarop; Tp — Tpancdopma-

top; JI —namna JIPJI; A — amnepmetp
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4 TlopsiA0OK BUKOHAHHSA Po00TH
4.1 loc/lizkeHHSA JIaMII PO3KAPHOBaHHS
4.1.1. Bxitouite xunenss JIP.
4.1.2. ExcriepuMEHTaJIbHO 3HIMITh 3aJIe’)KHOCTI TemmepaTypu koiou JIP 3a-
JaHO1 BUKJIa/1aueM MOTY>KHOCTI BiJ yacy poOotu JIP i 3anoBHITH Tabmauwo 10.1.

Tabmuis 10.1 — PesynapTaTtu 1OCHIKEHDb CBITHIHHUKY 3 JIP
P,Br|I,A| t,c | 0 | 30 | 60 | 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300

T, °C

T, °C

4.1.3. I'padiuyno moOyayiTe oaepxaHi 3aJeKHOCTI TeMmreparypu konou JIP
BiJ yacy pobotu JIP.

4.2 locaigzkeHHs JJIIOMiHECHIEHTHOI JIAMIIH HU3BKOI0 THCKY

4.2.1. BxioyiTh XUBJIeHHS CBITUIbHUKA 3 JUJL.

4.2.2. ExciepuMeHTaIbHO 3HIMITh 3aJIEKHOCTI TeMIIEpaTypH KOJIOU 1 CIIOKHU-
BaHO1 cunu ctpymy JUI Big yacy poOoTu CBITMIIBHUKA 1 3aMIOBHITH Tabnuio 10.2.

Tabmums 10.2 — PesynmbraT gociipkeHb CBITWIBHHKY 3 JIJI moTyxHIiCTIO
P= Bt
t, c O | 30| 60 | 90| 120 | 80 | 240 | 300 | 360 | 420 | 480 | 540 | 600

T,’C

I, A

4.2.3. I'padpiuno moOynyiTe oAep)kaHi 3aJeKHOCTI TEMIIEpaTypH KOJIOH 1
criokuBaHoi cunu ctpymy JUJI Bim wacy po6otu JIJI.

4.3. Jocaimxennst samnm tuny IPJI

4.3.1. BxtouiTh )XUBJICHHS CBITWJIBHUKA 3 lammioro tuiy J[PJL.

4.3.2. ExciepuMeHTanbHO 3HIMITH 3aJI€KHOCTI TEMIlepaTypy KOJOH 1 cmo-
xKuBaHO1 cwm cTpymy Jammoro J[PJI Bim wacy poOOTH CBITMIBHUKA 1 3allOBHITH
tabmmiro 10.3.

Tabmuns 10.3 — Pesyneratn gocnimkens sammu JIPJI motyxwicTio P = Bt
t, c 0 30 60 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300

T,’C

I, A
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4.3.3. I'padpiuno moOynyiTe oAep:kKaHi 3aJeKHOCTI TEMIEpaTypu KOO 1
CIOKMBaHO1 cuiii cTpymy Jiammnoro JIPJI Bix wacy po6oTu.

4.4 3pobiTh BUCHOBKH 110 po0OTI

5 KoHTposibHi nMTAHHA

1. Hapaiite knacudikallito e1eKTpUYHUX CBITUJIBHUKIB 3@ MPUHIUIIOM POOO-
TH JIAMIIH.

2. TlosicHITH MOPSIIOK MAPKYBaHHS €JIEKTPUUYHUX CBITUIBHUKIB.

3. IosICHITh KOHCTPYKIIIIO, MPUHLIMII Jii Ta PO3KPUNTE TOKEKHY HEOe3MeKy
CBITWJIBHUKIB 13 JJaMIIaMU PO3KAPIOBAHHS.

4. IlosicHITh KOHCTPYKII1}0, TPUHIIMI [I1i Ta PO3KPUNTE MOXKEXKHY HeOe3neKy
CBITWJIBHUKIB 13 JTIOMIHECLICHTHUMH JIAMITAMH HU3bKOT'O THUCKY.

5. IosICHITH KOHCTPYKIIiIO, MPUHIMUII A1l Ta PO3KPUNTE MOXKEKHY HeOe3NeKy
CBITUJIBHUKIB 13 mamnamu JIPJI.

6. BkaxxiTb OCHOBHI BUMOT'H TIOXKEKHOT O€3IMEKH JI0 IEKTPUYHUX CBITUIIBHUKIB.

Jlitepatypa
1. Kynakos O.B., Pocoxa B.O. EnexkrpoTrexHika Ta noxkexHa npogiuiakThka
B enekTpoycTaHoBkax. [linpyunnk — X.: HYII3Y, 2010. — 569 c.

JIABOPATOPHA POBOTA Ne 11
JOCJLZKEHHSA EJIEKTPUYHOT' O 1TOJIA ITPU 3AMUKAHHI ®A3U
HA 3EMJIIO. BUBHAYEHHSA HAIIPYT' JOTUKY TA KPOKY

MeTta po60TH: JOCTIIUTH 3aKOH PO3IOAUTY MTOTEHIIIAIB B IPYHTI 1OOIU3Y 3a-
3eMITIOBava, BU3HAYUTH BEJTMUMHH HAMPYT JOTHKY, KPOKY Ta BUSIBUTH O€3IEUHI 30HU.

1 3micT podoTn
1.1. JTochimpkeHHsT PO3MOALTY €IEKTPUYHOTO TIOJISI PU PO3TIKaHHI CTPYMY B
3eMJII0 Yepe3 OJIMHUYHUHN 3a3eMITI0BaY.
1.2. BuzHaueHHs HaNIpyTu JOTHUKY.
1.3. Busnauenns Hanpyru Kpoky. [lopiBHSHHA BeTWYMH O€3MEYHOT 30HU 3
BuMoramu [IVYE.

2 OCHOBHI TeOpeTHYHI MOJIOKEHHS
TeopeTnunmii matepian HaBe[eHO y MiaApyIHUKY [1] c. 68-77.

3 Onmuc 1a00paTOPHOI YCTAHOBKHU
OyHKIIOHATPHA cxXeMa J1abopaTOpHOi YCTAHOBKU MJISi €KCIEPUMEHTAIILHOTO
JIOCITI/KCHHS 3aKOHY PO3IOILTY MOTEHITAIIB B IPYHTI MOOIM3Y 3a3eMITIOBaYa MPUBE-
neHa Ha pucyHky 11.1. JlabopatopHa ycTaHOBKa siBlisie COOOI0 yHIBEpCaIbHUIA J1a00-
paTOpHUI CTEHI, 1O J03BOJISIE MOJICTIOBATA 3aMUKAaHHS HA 3€MJII0 BHACIIJOK KOHTa-
KTy MDK CTPYMOBEAYYMMH YacTHHAMH 1 3a3emiieHumu koprnycamu 1-3 (Pmc. 11.1).

66



Po3TikaHHS CTpyMy B 3eMJIIO 3A1MCHIOETHCS Yepe3 OJUHUYHUI 3a3emitoBay R,. Mak-
CHUMaJIbHA BIICTaHb BiJ 3a3€MJIOBAYa J0 TOUYKU IPYHTY, MOTEHIIAN SIKO1 MOXIIMBO BU-
MIPSITH Ha CTeHI1, CKiIafae 42 cM, 110 BianoBinae 20 M B peaJIbHUX YMOBaXx.

Bun rpyHTy 1 3Ha4€HHS MOr0 MUTOMOIO €JIEKTPUYHOIO OMOPY BCTAHOBIIO-
€ThCSl HATUCKAHHIM B1IMOBIAHOT KHONKM (Tabmuist 11.1).

Tabmuus 11.1 — 3HayeHHs] TUTOMUX ONMOPIB IPYHTIB

Homep kHoOnkH I'pyHT IHuromuii onip, Om M
1 ITicox 700
2 CyrimHOK 100
3 ['nuna 40
4 YopHozeM 20

w

mAS c
O
O O O

Kopiyc 3aMHUKaHHS Kopmyc Koprmyc

2 3

L4 [} [ ]

O O

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 cm

Pucynok 11.1 — ®yHkuioHajJbHa cXxeMa JadopaTOPHOI YCTAHOBKH
4 ITlinroToBKa 10 POOOTH

4.1. IlepeBipTe HasBHICTD 3a3€MJICHHS YCTAaHOBKH.

4.2. BeranoBite Ha YJIC Tymbnep “3amuxanus’ (imiTaris mpoOoro ¢a3u Ha
KOPITyC NEPIIOro ABUTYHA) B MOJIOKEHHA “‘BUMKHEHO”.

4.3. 306epiTh cxemy J1a0OpaTOPHOi YCTAaHOBKU BiAmoBimHO 10 puc. 11.1 3a
BKa31BKOIO BHKJIa1aya.

4.4. Tlicns mepeBipKy MPaBUIILHOCTI 30MPaHHS CXEMH BUKJIaa9€M BBIMKHITH
KUBJICHHS: TymOnep "Mepexa" Ha 6a3oBomy 0ol Ta KHONKY "Mepexa" Ha Haca-
i YJIC. Ilpu npoMmy Ha mepeaHii ma”eni 6azoBoro 0yioky Ta Hacamami YJIC mo-
BHHHI 3aCBITUTHCS CUTHAIBHI JIAMITOYKH (CBITIONIOIN).

4.5. 3HIMITh HampPyTy 31 CXEMH IIJISIXOM BUMHKAHHS BIATOBITHUX TyMOJEpiB
Ta KHOTIOK.

Cxema roTtoBa J10 BUKOHAaHHS Ja00opaTOpHOT POOOTH.
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S IlopsiaoK BUKOHAHHSA POo00TH

5.1 JdocaigskeHHs PO3MOAITY €JeKTPHUYHOIO MOJsl IPH PO3TIKAHHI CTPY-
MY B 3eMJII0 Yepe3 OMUHUYHUI 3a3eMJII0BaY

5.1.1. IloctaBre nmepemMukad "U,epexi'" B MON0KEHHS BIIMOBIIHO 10 BaplaHTy
3aBaaHHs (Tabmaunsg 11.2.).

5.1.2. HatucHiTh KHONKY "Prpyura
auns 11.2)).

"

BIJIMOBIJTHO 710 BaplaHTy 3aBAaHHs (Tal-

Tabmuis 11.2 — BapiaHTu HaBYaJILHOTO 3aBJIaHHS

Homep
Bapianra | 1 2 3 4 5 6 7 8 9 10 | 11 | 12
3aB/JIaHHS

UM%’G’KL 20 | 18 |14 10| 6 | 20 | 18 | 14 | 10 | 20 | 18 | 14
Howmep
KHOIIKHA 1 2 3 4 4 2 3 4 3 3 4 2
Prpynry

Upear, B | 380 | 440 | 520| 660 | 820 | 480 | 540 | 380 | 720 | 220 | 380 |440

5.1.3. Bximrouite Ha 6a3oBoMy 010111 TyMOJep "Mepexa', a Ha Hacaami YJIC
HATUCHITH KHOMKY "Mepexa". IIpo roTOBHICTh YCTAaHOBKH 1O pOOOTH CHUTHAJIZYE
JlaMno4dka Ha 6o, Ha Hacaaml YJIC 3amanoeTbest CBITIOA10,.

5.1.4. Bxumrouits Ha Hacanmi YJIC tymbnep "3amukanns". Ilpo mosiBy Ha-
OPYTry Ha KOPIYC1 €JIEKTPUYHOTO JIBUTYHA CBITYUTH 3aMallfOBaHHSI YEPBOHOIO CBIT-
JIOA10A.

5.1.5. BuzHadiTh 1Mo MilliaMIiepMeTpy BEJIUYHWHY PO3TIKAHHS CTPYMY B 3€M-
JI0 Yepe3 3a3eMITIoBay (CTPyM 3aMHKaHHS |3).

5.1.6. PesynbpTaT BUMipIOBaHb CTPYMY 3aMHUKaHHS |3 Ta 3HAUCHHS HaNpyru
MepekKl Uyepexi 3aHECITH B Tabmuio 11.3.

5.1.7. Po3paxyiiTe 3araJibHU# OITip 3a3eMIFOBATTBHOTO IPUCTPOIO 32 (HOPMYIIOKO:

UMepemi
R, = e (11.1)

I3
Pe3ynbTaTil po3paxyHKy 3aHeciTh B Tabiuio 11.3.

Tabmuns 11.3 — Pesynbrat BUMIprOBaHb Ta PO3PAXYHKIB
UMepe)lcia B |3) mA R3a Om

5.1.8. 3HIMITH 3aJIEXKHICTh BEJIIMUYUHHM MOTEHI1Ay TOYKU IPYHTY B AOCIIJI
Qo B BiACTaH1 Ly, 1i€l Touku 10 3a3emitoBava "R3", 11 1boro 3a A0MOMOIOI0
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aCTaTUYHOI'0 BOJBTMETpa BUMIpANTE noTeHuianu To4ok 0, 3, 6,..., 42 BIIHOCHO TO-
YKHU 3€MJI1 3 HYJIbOBUM NoTeHUiamom " L ",

Pe3ynpTaTi BUMiproBaHb 3aHeciTh B Ta0auIo 11.4.

5.1.9. 3HiIMITh HanpyTy 31 CXEMH LUISIXOM BUMUKAHHS BIANOBIIHUX TymOJe-
piB Ta KHOIOK.

Tabmuis 11.4 — 3anexHicTh BEIMUYMHU MOTEHIlIANY IPYHTY BiJl BIICTaH1 10 3a3€M-
J0Bavya

03|69 (12|15]18|21 |24 27|30 |33|36|39]42

Bigcrann
Loc, €M
[Morenmian
Qocs B
Bingcrann
I—pean, M
[Torenmian

(Ppeana B

01(14|28|43|57|71|86]| 10 (11,4/12,8{14,3|15,7|{17,1|18,6| 20

5.1.10. IIpoBeniTh nepepaxyHOK MOTEHIIIAIB, OTPUMAHUX HA YHIBEPCAIbHO-
My 1a00paTOpHOMY CTEH/I1, Ha IX 3HaYEHHsI B peajbHUX YMOBaX 3a GOpMYJIOLO:

U
¢pean = = (Dnoc ) (112)
U
1€ Qpean — MOTEHIIIAT TOYKH B PEAJIBHUX YMOBaX, B;
(P roc — TOTEHITIAT TOYKHU B JIOCHiA1, B;
Upean — Hampyra 3asemiroBada B PeaJlbHMX yMOBax (3TiHO 3aJlaHOMY BaplaHTY,
tabmui 11.2), B;
U epexi — HaIIpyra Mepexi B gociiai, B.
Pe3ynbpTaT po3paxyHkiB 3aHeciTh B Tabymio 11.4.
5.1.11. 3a manumu tabaumi 11.4 moOynyiTe KpUB1 PO3MOAUTY MOTEHITIATIB,
P IIBOMY Ha OCSIX CJIiJ] MTO3HAYUTH SIK JTOCIIIHI IaH1 BiJICTaHEH 1 MOTEHIIIaliB TO-
YOK, TaK 1 peaibHi:

Mepexi

(pILOC = f(LZ[OC); (Ppean = f(l—pean)-
5.1.12. 3po06iTh BUCHOBKH IIPO XapaKTep KPUBUX PO3MOJILTY MOTEHITIAIB.

5.2 BuzHaueHHS HANIPYTH IO0THKY, KPOKY.

5.2.1. BucraBTe BUXiJHE MMOJOKEHHS OPTaHiB YIPaBIiHHSI HA 0a30BOMY 0JI0-
i Ta Hacaami YJIC 3rimpo m.5.1.1 — 5.1.4.

5.2.2. BuMipsiiiTe 3a JOMMOMOTOI0 aCTATUYHOTO BOJIBTMETPA HANPYTy JAOTHUKY
3a YMOBM HaXOJ/I)KEHHS JIFOAWHM B Toukax 0, 3, 6, ..., 42.

PesynpTaTn BUMiproBaHb 3aHeciTh B Ta0muIo 11.5.

[TpoBeneHHSIM KOHTPOJIBHUX BUMIPIOBAaHb HAMPYTH JOTUKY MEPEKOHANUTECH,
110 BOHA HE 3aJIKUTH BiJl TOTO, O SIKOTO KOPIYCY TOPKAEThCA JtouHa (Kopiyc 1,
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2, 3), a 3aNeXUTh TUIBKM B1J BIJICTaH1 Bl TOUYKU IPYHTA J€ CTOITh JIIOAMHA JI0 3a-
3eMJII0Bayva.

5.2.3. IIpoBeniTh nepepaxyHOK BUMIPAHOI HAIPYTH AOTUKY B 10CHIAL U or roc
Ha ii 3Ha4eHHS B pealbHUX YMOBAX U o1 pean!

U
U _ pear U

J0T.p€an
P U

(11.3)

IOT.JIoC !
Mepexi

1€ U o1 pean — PEAJIbHA HALIPyTa JOTUKY IPU HAXOJPKEHHI JIIOJUHM B Toulll, B;

Upean — Hampyra 3a3eMiroBada B pealbHMX yMOBax (3riAHO 3aJaHOMY BaplaHrTy,

tabauns 11.2), B;

Ulepexi — HaIIpyra Mepe:xi B gociifl, B;

U sor.10c — HAIIpyTa IOTUKY B AOCII/I TPU HAXOXKEHH1 JIFOJUHU B TOUIll, B.
Pe3ynbpTaTi po3paxyHkiB 3aHeciTh B Tabauiio 11.5.

Tabmur 11.5 — 3anexHICTh BETMYUHH HANIPYTH IOTUKY BiJl BIZICTaH1 IO 3a3eMITIOBaya
]E’IHCE;H" 03 |6|9|12]15|18|21| 24 |27 |30 |33 |36 |39 | 42
110C,

Hamnpyra
UZ[OT.,Z[OC’ B
Bincraus
Lpean, €M
Hampyra

0(14(28|43|57|71/86|10(11,4/12,8|14,3|15,7|17,1|18,6| 20

UZ[OT.pean,

B

5.2.4. 3a manumu Tabnaumi 11.5 moOyayiTe KpUBY JOTHKY B PeaJbHUX YMO-
BaX Uorpean = f(Lpean)-

5.2.5. Bu3HauiTh NMOTEHIIATH HIT TIOAUHH @y 1 Py2 110 TPAGIKY Ppean =F(Lpear),
nobyoBaHOMY 3a JaHuMH Tadauill 11.4. J[1s 11s0T0 MOCTIIOBHO MEPEeMIlTyHTECh
BiJl 3a3eMJIIOBaya Ha BeIUMUHUHY KpoKy (0,8 m).

PesynbpTaTi po3paxyHkiB 3aHeciTh B Tabmuio 11.6.

5.2.6. Bu3HauiTh BeIMYHUHY HAMPYTHU KPOKY 1 pe3yabTaTH PO3PaXyHKIB 3aHE-
cith B Tabmuirto 11.6. BuzHauits 1 mo3HauTe Ha rpadiky BeTUINHY O€3MeYHOl 30HU
B peaJbHUX yMOBaX (MPUMYCTUMY BEIMYHUHY HAMPYTU KPOKY CIiJl MPUHHSATU PiB-
Hoto 25 B).

5.2.7. llopiBusiiTe BenmmunHy Oe3nedyHoi 30uu 3 Bumoramu [IYE mis 3akpu-
TUX MPUMIIICHb.

Tabmuis 11.6 — BenuunHa Hanmpyru KpoKy
Homep kpoky 1 2 3 4 5
BincTanp HIr Big 3a3eMiroBada Om 08m | 16m | 2,4m | 3,2m

08m | 16m | 24m | 32u | 4,0m
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[ToTenmian 61MXHBOT HOTU Qy, B

[ToTeHmian naabHbOI HOTH @y, B

Hanpyra kpoky, B
UKp =UH1 'UH2

5.2.8 3po0iTh BHCHOBKH 110 POOOTI

6 KoHTpOJ/IbHI NUTAHHA
1. Skuii xapakTep HOCUTh KpUBa PO3MOJLIY MOTEHIIAIIB B IPYHTI NOOIU3Y
OJIMHOYHOTI'0 3a3eMJItoBaya’?
2. JlaiiTe BU3HAYEeHHs HaANpyru AOTUKY. llpuBenitb BUpa3 Ajig po3paxyHKyY
HaNpyry T10TUKY, MOSCHITH CKJIA/I0BI.
3. JlaiiTe BU3HaueHHs HaAnpyru Kpoky. [IpuBeniTe BHpa3 [js pO3paxyHKY
HANpPYTry KPOKY, MOSICHITH CKIAA0BI.

Jlitepatypa
1. IBanoB B.I'., /I3ronm3iok b.B., Onekcannpos KO.M. Oxopona mpaiii B
enexkrpoyctaHoBkax. [limpyunuk — K.: «Oxo», 1994, — 228 c.
2. IlpaBuna ynamTyBaHHS €JEKTPOYCTAHOBOK. — XapkiB: BumaBHHIITBO
«3Hakn», 2013. — 726 c.
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JIABOPATOPHA POBOTA Nel?
JOCIIZKEHHA OIIOPY TUIA JIIOAUHU EJJEKTPUYHOMY CTPYMY

Meta po00OTH: BHU3HAUUTH OCHOBHI MapaMeTpH €JIEKTPUYHOTO OINOpy TiIa
JIOJMHY; JOCHIAUTH BIUIMB YacCTOTU CTPYMY 1 IUJIOLII E€JEKTPOJIB HA BEIHUYHUHY
OTOpY TiJIa JIFOAVHHU.

1 3micT podoTn
1.1. JocmiaxeHHs 3a€KHOCTI OMOPY TiJIa JIIOAUHU BiJl MapaMeTpiB €JIEKT-
PUYHOIO Koja (CTpyMy, HallpyrH, IJIOMII €J1eKTPOIIB, BUAY CTPYMY, YACTOTH 3MiH-
HOT'O CTpyMY).
1.2. JochimKeHHsl 3alleKHOCT1 OMOpY LIKIPSTHOTO TOKPUTTS JIIOAMHHU BiJ
CTaHy WKipH, (1310J0TTUHOTO CTAHY JIIOJIUHH.
1.3. byznoBa eKkBIBaJIEHTHOT €JIEKTPUYHOT CXEMH OIOPY TijI1a JIOUHHU.

2 OCHOBHI TeOpeTHYHI MOJIOKeHHS
[Tpu excruryararii pi3HUX €JIEKTPOYCTAHOBOK MOXKJIMBHM JTIOTHK JIIOAUMHU /10
METaJIeBUX YacCTWH, IO 3HAXOASATHCS IiJl Hampyrow. B 3aranpHOMy BUNAAKY
CTPYM, IO MPOXOJUTh YePEe3 TIJI0 JHOAUHU, BUBHAUAETHCS:

1, = 7 (12.1)

ne |, —cuna crpymy, 1110 IPOXOAUTH Yepe3 TUIO JTIOAUHHU, A;

U . — Hampyra qotuky, B;

J0T

é — TIOBHUH o1ip Tija Jroauau, OMm;

pHUCKa 3HU3Y BKa3ye, 10 BEITUYMHA € KOMIUIEKCHOIO.
[ToBHMIA orip TiJIa JIFOAWHM, 110 TOPKAETHCS IO €IEKTPOJIIB, CIIPOIIIEHO MOYKHA
IIPEICTABUTH €KBIBAJICHTHOIO €JICKTPUYHOIO CXEMOI0, HABEJACHOIO Ha pUCYHKY 12.1.

RLLIK RU-[K
— Ren —
—
CH.[K CU.[K
| | | |
I I
O Usor »O

Pucynok 12.1 — ExXBiBajleHTHa eJIEKTPUYHA CXeMa ONOPY Tijla JIOAUHU !
R, — aktuBHuii omip wmkipu; C - — emHicHuil omip wkipu; R, — omip BHyTpiIuHixX
TKaHUH
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[ToBHUI omip Tia JIFOAUHU BU3HAYAETHCS:

Z,=2-Z. +R, ., (12.2)

ne Z . — omip mkipyu, Om;
R,,, — OIIp BHYTPIIIHIX TKaHUH (M 5A30BUX, HEPBOBUX TOILO), OM.
Omip wkipu Mae akTUBHY R Ta eMHICHY X  CKIaJOBI:

L+, _+r, (12.3)
@ RIHK _J.XH_IK R _J.a).CH_IK

K

ne j=~—1 — ysBHa OIUHUIIS;
1 1
" w-C, 2 m-f-C,

C,,« — EMHICTb LIKIpH, D;

X

— peakTUBHUM omip uikipu, Owm;

® — KyTOBa 4acToTa, paj/c;
f — nmkniyna yacrora, ',

[Ticns neperBopenHs popmynu (12.3) orpumyemo monyis Z -
R
Zyy = (12.4)
14 ()2
(™)

oIK

dopmyin (12.2) — moxyns Zy :

RBH ) RH.IK

2Ry + Ry )+ )’
Z, = s : (12.5)
1+(h)
X

K

dbopmynu (12.4) — eMHICTb HIKIPH:

CmK=2-ﬂ-f-%-w/R§m—Z§m. (12.6)

K

3 ¢opmynu (12.5) BUIIIMBaAE, IO MPU JOCTATHHO BHCOKUX YacTOTaX (ITOYH-
Hatoun 3 f =20 k['m) X, — O, noBHHI omip TiNa JIIOAWHH TOPIBHIOE:

Zh‘f_)oo ~ RBH' (127)

73



I1pu 3menmenHi yactotu (f — 0) emuicHuit omip mkipu 3poctae X, —> 0 i
CTa€ 3HA4YHO OLIBIIMM IapalielIbHO BKJIIOYEHOIO 3 HUIM aKTMBHOIO ONOpPY IIKIpu R .
B nibomy BuMnaaky NOBHHMIA OMip TiIA JTIOAUHU CIIi pO3PAXOBYBATH 32 (HOPMYJIOH0:

Zh‘f_>o zz'RH.IK—'_RBH' (12.8)
Toni
R, = 218~ Ru (0)2_ Run (12.9)

ne Z, (0) — moBHUi1 omip Tisla JFOJUHU MOCTIHHOMY CTPYMY.
st BuzHaueHHs Z, (0) BUKOPHUCTOBYETHCS METOA IpadidHO] eKCTparmosmii.

JIJist 1bOTO 32 BUMIPSIHUMU JIaHUMH OYIyeThCs Ipadik 3aJeKHOCTI TOBHOTO OMOPY
Tina moauHu Z, Bix yactotu ctpymy f B miamazomi f =20+100 I'm (Pucynoxk

12.2). BukoHaBIIM €KCTPAIONISALIIO (TyHKTHP), BU3HadaeThes BenuunHa Z,, (0).

A Z,, xOm

T

Zx(0)

|| L1
0 10 20 30 40 50 60 70 80 90 100 f,Tm

Pucynok 12.2 — 3ajekHicTh OMOPY Tijia JIOAMHHA BiJl 4aCTOTH

3 Onuc 1200paTOPHOI YCTAHOBKH

OyHKITIOHAJIFHA CXeMa JIa0OPaTOPHOI YCTAHOBKH JIJIsl EKCIIEPUMEHTAIILHOTO JI0-
CIIJPKEHHSI OTIOPY Tijia JIFOAMHU €JIEKTPUYHOMY CTPYMY NIPUBE/ICHA HAa pUCYHKY 12.3.

JlabopatopHa ycTaHOBKa sIBJIsi€ COOOI0 YHIBEpCAIBHUM JTA00OPATOPHUI CTEH/T
(VJIC), mo cknamaetbes 3 reHeparopa ¢ikcoBanux yactoT (I'@Y) — mxepena enek-
TPUYHUX KOJIMBaHb 3 PETYNIOBAHHSIM YaCTOTH BUXIIHOI HAmpyrd B diama3oHi
20 I'm+150 x['u. BcTaHOBNIEHHS YaCTOTH T€HEpATOpa MPOBOJUTHCS 32 JOTIOMOTOIO
nepemukadiB «Hactora», «MHOXuUTEIb». PerymatoBaHHS BEIUYMHU BUXIIHOI Ha-
MPYTUd MPOBOAUTHCA 3a JI0MOMOTOI0 pyuku «Per. Beixona». Enexrponamu ciyxathb
IMcKH 3 miomero 12,5 cv? Ta 25 oM’ JlocTiKeHHS TPOBOIATHCS B /Tiama3oHi yac-
toT Big 20 I'u 1o 150 xI'm.
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Pucynok 12.3 — ®yHKIIOHAJBbHA CXeMa eKCIEPUMEHTAIbHOI YCTAHOBKH ISl 10CJi-
JAKeHHS ONOPY Tijla JIOAUHH eJJeKTPUYHOMY CTPyMY:

['®Y — reneparop QikcoBaHuX 4acToT; V — BOJIBTMETP; MA — MuTiaMnepmerp; Sy, S; —

IUCKu-enekTpoau; I1 — nepemukay

4 IlinroToBKa 10 podOTH

4.1. IlepeBipTe HasIBHICTB 3a3¢MJICHHS YCTAaHOBKH.

4.2. BcranoBith Ha 6azoBomy 0ot YJIC nepeMukadi B KpaiHe JIiBE MMOJIO-
KEHHS, pydkH "M" MOBEPHITH MPOTU FOJIUHHUKOBOT CTPLIKU JI0 YIOPY.

4.3. 30epiTh cxemy J1a0OpaTOPHOi YCTAaHOBKM BIAMOBiIHO A0 puc. 12.3 3a
BKa31BKOIO BUKJIaJaya.

4.4, Tlicns nepeBipKu MPaBUIBHOCTI 30MPaHHs CXEMH BUKJIa/1aueM BBIMKHITh
KUBJIEHHS: TyMOiep "Mepexa" Ha 6a3oBomy 010111 Ta KHOTIKY "Mepexa'" Ha Haca-
i YJIC. Tlpu nupoMmy Ha mepeaHii ma”eni 6azoBoro 6yioky Ta Hacanami YJIC mo-
BHHHI 3aCBITUTHCS CUTHAJIbHI JJAMIIOYKHU (CBITIOMIONN).

4.5. 3HIMITh HANPYTy 31 CXeMH MIJSIXOM BUMHUKAHHS BiIMOBIAHUX KHOTIOK Ta
TyMOJIEpIB.

CxeMa rotoBa 0 BUKOHaHHS JJabOpaTOpHOI poOOTH.

5 IlopsiioKk BUKOHAHHS POOOTH

5.1. Bkirodits Ha 6a3oBomy Omori YJIC tym6nep "Mepexa". [1pu ipomy Ha
0JIOI11 3aCBITUTHCS CBITJIONIOM, IO CBIIUUTH PO TOTOBHICTH 6a3oBoro 60ky YJIC
710 pOOOTH.

5.2. BcranoBite pyuku «Per. Buxoma» «rpy0o», «TOYHO» TE€HepaTopa B
KpaiHe JIiBe TIOJ0KECHHS.

5.3. IligkmrouiTe nepemukadem Il nucku-enekrpoau S;=25 cM>. OnuH 3 Kyp-
caHTIB (CTY/ICHTIB) KJIaJie PyKH Ha MiJKIIOYCHI TUCKU-enekTpoau. [lpu mpoBeaeHHi
JOCIIJDKeHb HEOOX1THO IOMaraTuch TOro, o0 MIbHICTh HATUCKAHHS PYK J0 JHC-
KiB-€JICKTPOIB OyJia MOCTIMHOO MPOTATOM YChOTO JTOCIITY.

5.4. BcTtaHOBIiTh Mo4aTtkoBY 4yactoTy cTpymy f=20 I'm 3a momomororo mepe-
MmukadiB «HacToTay, « MHOXKHATEIbY.

5.5. Bxumouite Ha Hacanui YJIC kaonky "Mepexa". Ilpu nboMmy Ha Hacasli
3aCBITUTHCS CBITJIONIO, IO CBIAYUTH MPO FTOTOBHICTH 10 POOOTH.
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5.6. BcTtaHOBITH MO MUTIaMIEpPMETPY 3a BKAa31BKOIO BUKIJIA/1aya BEJIMUUHY CHU-
U CTpyMy B Kouti. [Iyst iboro oOepraiite pyuku «Per. Buxoma» «rpy00», «TOUHOY.

5.7. IliaKIII04ITh BOIBTMETP Y MEPEXKY Ta HOro MoKa3aHHS 3aHECITh 1O Tal-
il 12.1.

5.8. IloBepHITh B KpaiiHe JliBe MOJOKEHHS pyuku "Per. Buxoma" «rpy0Oo»,
«TOYHOY.

5.9. BcTaHOBITh HACTYIHY YacTOTy CTPYMY, 3aJIaHE 3HAYEHHS BEITMYUHU CH-
JIU CTPYMY 1 3aKIHYITh €KCIIEPUMEHT. Pe3ybTaT BUMIPIB 3aHECITh A0 BIAMOBITHUX
CTOBNYHKKIB TaOauI 12.1.

5.10. TloBTOpUTH IOCTIMKEHHS JJIs1 TUCKIB-€IEKTPOAiB Sp;=12,5 cM>.

5.11. BcranoBite pyuku «Per. Buxona» «rpy0o», «TOUHO» TeHepaTtopa B
KpaiiHe JiiBe mojioxeHHs. [Ipu 11boMy BOIBTMETp MOBHHEH Moka3yBaTu 0 B.

5.12. BcTtaHOBITh 3a/1aHy BUKJIaJIau€M 4acTOTY CTPYMY 3a JIOIMOMOTOI0 Tiepe-
MuKadiB «HacToTa», «MHOXKHUTEIIbY.

5.13. Tlinkmrouite nepemukadeM I1 gucku-enexrpoau S,=12,5 cM>. OnuH 3
KypCaHTIB (CTYACHTIB) KjaJie pyKH Ha MiJKIIOYeH1 JUcKu-enekrpoau. [Ipu npose-
JIEHHI JTOCTIKEHb HEOOXITHO JOMaraTUCh TOro, 100 MIUIBHICTh HATHUCKAHHS PYK
JI0 TMCKIB-EJIEKTPOIIB OyJia MOCTIHHO MPOTATOM YChOTO JOCIITY.

5.14. BcTaHOBITH MO MiTiaMIEpPMETpPy IMOYATKOBE 3HAYCHHS CHIIU CTPYyMY
1=0,1 mA. [Ins uporo obepTaiite pyuku «Per. BUxoma» «rpyoo», «TOUHO».

5.15 Iloka3aHHs BOJBTMETPY 3aHECITh J0 Tadymi 12.2.

5.16. BcTaHOBITH HACTYIIHY CUJTy CTPYMY, 3a/JlaHE 3HAUYCHHS BEJIWYHWHU Yac-
TOTH 1 3aKIHYITh €KCIIEPUMEHT. Pe3ynbTaTu BUMIpIB 3aHECITh O BIATIOBIIHUX CTO-
BIYUKIB TaOauI 12.2.

5.17. IloBTOpUTH IOCTIIKEHHS JIJIs1 TUCKIB-€IEKTPOAIB S1=25 cM?.

5.18. BcranoBite pyuku «Per. Buxona» «rpyooy», «TOYHO» TeHepaTopa B
KpalHe JiBe mojokeHHs. [Ipu 11boMy BoIbTMETp MMOBUHEH ToKazyBaTu 0 B.

5.19. 3HiIMITh Hampyry 31 CXeMHU HUISXOM BUMHUKAHHS TyMOJEpy Ta KHOITKH
«Mepexa» Ha 6a3oBomy OJo11i Ta Hacai YJIC.

Tabnuug 12.1 — Pe3ynbraTi BUMIpIB Ta po3paxyHKiB |, = mA
Iloma nuckKiB eJ1eKTPOaiB
3anana va- . . .
eroTa PesyabTaTn BUMIpiB PesyabTaTn po3paxyHkiB
f Tu g f S;=25 em® | S,=12,5em” | S;=25em’ | S,=12,5 em”
’ Unon B Unon B Zhs Om Zh, Om
1 2 3 4 5 6
20 1,3
30 1,48
40 1,6
50 1,7
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[Tponosxenns Tabnui 12.1

1 2 3 4 9)
60 1,78
80 1,9
100 2,0
200 2,3
300 2,48
400 2,6
500 2,7
800 2,9
1000 3,0
2000 3,3
3000 3,48
4000 3,6
5000 3,7
6000 3,78
8000 3,9
10000 4,0
20000 4,7
Tabmums 12.2 — Pesynbprat BUMIpiB Ta po3paxyHKiB f= k'
33{11*:1";;“3' ln, mA 01| 02 | 03] 04| 05| 06
PG3YJ'H.>T.aTI/I U B $1=25 cm’
BUMIpiB $,=12.5 o>
Pesynbratu Zn, $1=25 em’
po3paxyHkiB | KOwm 5,=12.5 o2
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5.20. Po3paxyiite moBHu# omip Tina JoauHu 3a dopmynoro (12.1). Pesynsb-
TaTy PO3paxyHKiB 3aHeciTh B Tabiuii 12.1 ta 12.2.
5.21. 3a nanumu Tabnuii 12.1 nodyxayiite rpadiku 3aneKHOCTER

Z,, = Qyrmis( f) mmst S;=25 e’
Z,, =¢yakuis( f) mmst Sp=12,5 oM,

[Tpu moOyn0BI rpadikiB 4acTOTy CTPyMy HEOOXIHO BIAKIAAAaTH MO Oci alc-
LUC B JorapupmMiyHOMY MaciTaoi.

5.22. 3a nanumu Tabnuui 12.2 nodyayiite rpadik 3a1€KHOCTI BEIMYUHU T10-
BHOTO OTOpPY TiNla JIFOJWHU Bl CHJIM CTPYMY 1 OXapakTepH3yWTe IO 3aJeKHICTh
(yiHiitHA 200 HemiHiTHA).

5.23. 3anoBHiTh TabauIro 12.3.

Tabnuus 12.3 — Pe3ynbratu po3paxyHKiB

Yacrora 3aaHa BHKJIagaueM
0 MaKCHMaJjIbHa 0
cTpymy, f I'a
HHOIIIa Zh (O) ] R KOM RLHK’ Zh ' Z]_]_[K ! CLLIK ! XLHK !
€NeKTpoaiB | kOMm o kOm | kOm | kOM | Mk® | xkOm
S1=25 cMm?
S,=12,5 cMm?

[ToBHMI omip TiNa JIOAUHU TOCTIHHOMY cTpyMy Zn(0) BH3HAYA€ETHCSI METO-
oM rpadivyHOi eKCTpanosLii 3 mooyxoBaHuX 3anexHocted Z,, = ¢pyHmis(f) s
S=25 cm® Ta Z,, =¢ykuis( f) mig S=12,5 cM” (3pa3sKOBHil BUJ IIPHBEICHHIT Ha
puc. 12.2).

Omnip BHyTpilIHIX TKaHUH R, po3paxoByeThcs 3a Gpopmynoro (12.7).

AxTtuBHMH omip 1wKipu R po3paxoByeThes 3a popmyioro (12.9).

[ToBHMI omip Tina JMOAWHMA Zp Ha 3aJaHId 4aCcTOTI BU3HAYAETHCS 3 TaOJHITI

12.2.
[ToBHui#t omip mkipu Z

(12.2):

Ha 3aJ]aHiil 4acTOTI pO3paxoBYEThHCS 3 GHOPMYITU

K

ZLLIK = — > )
2

€muicts mkipu moauHu C - Ha 3aJaHii 4acTOTI po3paxoBYyeThCs 3a (op-
Mmysoto (12.6).

PeakTuBHMii omip mkipu X . Ha 3aJaHii 4acTOTI PO3pPaXOBYEThCs 3a (op-

K
MYJIOO0
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5.24. HapucyiiTe eKBIBaJICHTHY €JIEKTPUYHY CXEMY OIOpPY TUIA JIOAUHU TS
HUIIXy “pyka-pyka’” 1 HaHECITh Ha Hil 3HAYEHHS OCHOBHHUX NapaMeTpiB, KiI OTPU-

MaHI IpU BUKOHAaHHI JabOpaTOpHOiI poOOTH (3pa30K CXEMHU MPUBEICHUN Ha
puc. 12.1).

5.25 3po6iTh BUCHOBKH 110 POOOTI.

6 KoHTpoJ/IbHI NUTAHHA

1. aiiTe BU3BHAUEHHA BIIYYTHOrO CTpyMY. SIKa BEJIMYMHA LBOTO CTPyMYy?

2. JlaiiTe BHU3HAYEHHS HEBIJIMYCKAIOUOro CTpyMmy. fIka BeIWYUHA I[HOTO
CTpymy”?

3. Jlaiite Bu3HaueHHs QiOpuIsALiiiHOrO CTpyMy. fKa BeJIMYMHA LILOTO CTPyMY?

4. JlaliTe BU3HAUYECHHS CMEPTEIBHOTO CTPyMYy. SIka BeIMYrMHa 1[bOTO CTPyMYy?

5. Ha3BiTh BUU BpaK€Hb €IEKTPUYHUM CTPYMOM.

6. Ha3BiTh ILIsIXU CTpyMYy, 110 MPOTIKAE YePe3 TUIO JIFOIUHH.

Jlitepatypa
1. IranoB B.I'., [I3tona3t0k b.B., Onekcanapos FO.M. OxopoHa npaiii B eje-
kTpoyctanoBkax. [Tigpyunuk — Kuis: «Oxo», 1994. — 228 c.

JIABOPATOPHA POBOTA Ne 13
JOCJIIZKEHHSA EJIEKTPOBE3IIEKU B EJIEKTPUYHUX MEPEKAX
CUCTEM IT TA TN-CB EJIEKTPOYCTAHOBKAX TPUD®A3ZHOT' O
CTPYMY

Meta po00TH: BUBYMTH BIUIMB Pi3HUX (PaKTOPIB 1 mapaMeTpiB MEpexi pHu

ypaXXEHH1 JIIOJMHHU EJEKTPUYHUM CTPYMOM B EIEKTPUYHUX MEpekax CUCTEM
TN-C ta IT.

1 3micT podoTn

1.1. JocmimxeHHs 3aJ€KHOCTI BEIMYMHU CTPYyMYy, IO MPOTIKAE yepe3 TiIo
JIOJMHYU 1 HATIPYTH JOTHKY BiJl OMOPY 1307111 1 BETUYHMHN €MHOCTI (a3 BITHOCHO
3eMJII JUTsl eJIeKTpUIHOT Mepexi cuctemu IT.

1.2. BuzHaueHHsi mapaMeTpiB, 3a3Ha4C€HUX y M.1.1, A eIeKTpUIHOI Mepexi
cuctemu TN-C.

1.3. Ananiz cryneHs HeOe3MeKn MOTHKY JIIOJUHA J0 KOPIYCY eIeKTpoobdiia-
JTHAHHS JJIS PI3HUX PEKUMIB HEUTpaIli €IEeKTPUIHOT MEPEXKI.

2 OCHOBHI TeOpeTHYHI MOJIOKEHHS
[Ipu pob6oTi Ha €NEeKTPOYCTAaHOBKAX CIiJ MaM'ATaTd, MO MPH TOTHUKY 0
CTPYMOBEAYUYHX a00 METaJIeBUX HECTPYMOBEIYUUX YACTUH (KOPMYCY), 110 BUMAJ-
KOBO OINUHUJIKCS M1JI HANPYroK B PE3yIbTaTi MOMIKOJKEHHS 130JIs111i, BEIMYMNHA
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CTPYMY, 10 IPOXOJIUTh Yepe3 TUIO JIOJIUHHU, 3aJIEKUTh BiJl pEKUMY HEUTpasl, yMOB
JOTHKY 1 IapaMeTPiB EIEKTPOMEPEXI.

B nabopatopHiii poOOTI JOCHIIKYIOTECS €IEKTpUUYHI Mepexi cuctem IT Ta
TN-C (Pucynok 13.1).

A

LYY L2 B
Taaa L3 - c
~ N

RA CA RB CB RC CC k
.\
. ',h
[ [ [ ) [ ] ya

0700777 . __

N

h —
Pucynok 13.1,a — Enexkrpuuna mepe:xa cucremu IT
:xepeio

Y Y | 1

LY Y L2 B

LY YN L3 c
& PEN

7/

>

N [ [ ] ® [ ]

— Io
Pucynok 13.1,0 — Enexkrpuuna mepe:ka cucremu TN-C
JInst XapaKTepUCTUKH ITUX MEPEXK 3 TOUKH 30py €JEKTPOOe3NeKH BU3HAYUMO

BEJIMYMHY CTPYMY, IO MPOTIKAE Yepe3 TUIO JIFOAUHHU, PU AOTHUKY ii 10 OAHIET 3 (a3.

2.1 EnexkrpuyHa mepe:ka cucremu IT
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Cuny cTpyMmy, 110 IPOXOJIUTH Yepe3 TUIO JIFOJAHHH, SIKa TOPKAETHCSA OJHIET 3
(a3 TpudazHoi Mepexi, MOXKHA BUSHAYUTH 32 (OPMYIIOI0:

Uo

=@ 13.1
R, +Z, ( )

I

ne - U, - da3Ha Hampyra;
ZC - MOBHUU OMip 130JIAL1T MEPEkKI MO BIAHOLIEHHIO J10 3€MJII ;
Ry, - omip TuIa JIIOAUHM (Ha HU3BKUX YaCTOTAX €EMHICHUM OIOPOM LIKIPU JIIOJUHU
MO>KHA 3HEXTYBATH).

ITIpu cumetpuuHux omopax i3omsauii a3, T00to npu Z,=Zg=~2-=727,
OTPUMAEMO BUPA3:

W,

- Yo 13.2
3R, +7 (13.2)

I

SKHH TOKa3ye, 10 CTPYM IO MPOXOAHUTH Yepe3 TUIO JIIOJWHU, THM MEHIIUH, YUM
OUTBIINI omip MK (Da3HUMHU MTPOBOJIAMU 1 3EMIICIO.

SIxkmo eMHicTIO (a3 3HEXTyBaTH (e MOXKIWBO JUISI MEPEX HAMPYTo 0
1000 B manoi mpoTsKHOCT1) 1 MPUMHATH, IO omip ¢da3u JTOPIBHIOE aKTUBHOMY
OTIOpPY, TO BEJIMYHUHY CTPYMY, L0 MPOXOIAUTH Yepe3 TLIO JTIOANHHU, MOKHA BU3HAYH-

T 3 BUpa3y (13.2), sBaxaroun Z =TI

3-Uy,

=——. 13.3

h

[Tpu Benukiit emHOCTI (ha3 (MPOTHKHI MEPEXkKi) CTPYM, IO MPOTIKAE Yepe3 Ti-
JI0 JTFOIMHU , BU3HAYAETHCSA 32 (POPMYIIOLO:

3-U,

=
9-Rﬁ+(1j
w-C

Bupas (13.3) nmokasye, mo B Mmepexi cuctemu [T mpu emHocTi daz, mo nopi-
BHIOE 200 € OJIM3BKOIO J0 HYJIA, CTPYM, IO MPOTIKAE Yepe3 TUIO JIIOJUHU TIPH J0-
TUKY, 3aJIe)KUTh, B OCHOBHOMY, Bil BEJIMYUHU OMOPY 130Js1ii (a3u I, OCKUTBKH
r>>Ry. IIpu Benukomy omopi I' BiH MOKE 1 HE TEPEBUIIUTH 3HAYSHHS TTOPOTOBOTO
HEBIIMYCKAIYOr0 CTPyMY.

3 dbopmynu (13.4) BUgHO, IO HABITH MPHU XOPOIIiK 1307111 Pa3HUX TPOBO-
TiB (r—00) BeIMYMHA CTPYMY, IO MPOTIKAE Yepe3 TUIO JIFOJAWHH, MPU HASIBHOCTI
€MHOCT1 MDXK (pazamu 1 3eMJICI0, MOXKE JIOCITaTH 3HAYEHb, HEOC3MEUHUX IS KUTTS.

_
=3
|

(13.4)
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Cnig 3a3HauMTH, 110 B Mepexax cuctemu [T npu rmyxomy 3aMHKaHHI OJHIET
3 (a3 Ha 3emutto HeOe3MeKa ypakKeHHs eJIEKTPUYHUM CTPYMOM pi3Kko 3poctae. Ilpu
[IbOMY HaIpyra MOLIKO/KEHOi (a3 BIIHOCHO 3€MJIi CTAHOBUTH JIMIIIE HEBEIUKY
YacTHHY BiJ (pa3HOI HANpyTH JUKEpesia, a Harpyra ClipaBHUX (a3 3pocTae NpaKTHY-
HO JI0 JIHIMHOI Hanpyru. OTxe, CTpyM, 110 IPOTIKAE Yepe3 TUIO JIIOAUHU MPU J0-
TUKY ii 7O clipaBHO1 a3y, MOXxe OyTH BU3SHAUYCHUI 3 BUPA3Y:

J3.U,
R,

I (13.5)

2.2 EnextpuuHa mepexa cuctemu TN-C
Omip 3azemsienHst HeiTpani (Ry) ckinanae aexiibka OM, 0 3HAYHO MEHIIIE
onopy 130:s11ii pa3 BITHOCHO 3eMIJI1.
BpaxoByroun 11€, CTpyM, 1110 MPOTIKAE Yepe3 TiIO JIOJUHU MPU JOTUKY 10
oJHi€eT 3 (ha3, MOKHA BUSHAYUTH 32 (OPMYJIIOIO:

Ug

- -® 13.6
R, + Ry ( )

Iy

V piBusanHI (13.6) MOokHa 3HEXTyBaTH OMOPOM 3a3eMJICHHsS HelTpaii Ry, Tak
sK BiH He niepeButye 10 Om, a omip Tita mroguau He Hikde 1000 Om. Tomi

Ih z_, (13.7)

TOOTO JIIOMHA MOTpaIUisLe Imia Ga3Hy Hampyry, NPpUUOMYy CTPYM, IO MPOXOJUTH
gyepe3 TUT0 JI0IMHM, HE 3aJICKHUTh Hi BiJl OMOPY 130711111, HI BiJI EMHOCTI MEpeXi Bi-
JTHOCHO 3€MJIi, & BU3HAYAETHCSA BEJIMUYMHOIO OINOPY TiNa JIOJMHHM 1 MOXKE JTOCATTH
BEJIMYUHU, HEOC3MEUHOT JJIST KUTTH.

VY mepexi cucremu TN-C riayxe 3aMHKaHHS Ha 36MIJIIO MaJIO 3MIHIOE HAMPYTy
¢a3 momo 3emii.

Hampyra, npukiaaena 10 JIOAUHA B IbOMY BUIIAJKY, MOXKe OyTH BH3HAYCHA
3 BUpa3zy:

U, =U2 +U2+U, U, , (13.8)

SKa 332 BEJIMYMHOIO MaJIO BIAPI3HAETHCA Bi (ha3HOI HampyTH JKepena. Tomy Jo1u-
Ha, 10 TOPKAETHCS CIpaBHOI (a3u, MOTparuisge He MiJ JiHIHHY, a TPAKTUIHO T

daszHy HanpyrYy.

3 Onmuc 1a00paTOPHOI YCTAHOBKHU
PoGoTta mpoBoauthcsi Ha yHiBepcaibHOMY JiabopaTtopHoMy crenai (YJIC)
HUISIXOM MOJEJIIOBAHHSI OCHOBHUX MapaMeTpiB JOCTIIKYBAHOI MEPEXi 1 BU3HAUCH-
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HSl BEIMYMHH CTPYMY, 1[0 TIPOTIKA€E yepe3 TLIO JIOIUHU, & TAKOXK HAMPYTU TOTHKY
IpU TOTHKY JIFOJWHU IO METAJIEBOTO KOPILYCYy eNeKTpoobaaaHanHs. DyHKITIOHATb-
Ha CXeMa CTeHJa npuBeaeHa Ha puc. 13.2. Ha creHai 3aMiCTh ICHYIOUMX PO3MOJI-
JICHUX MapaMeTpiB 13011l (a3 BITHOCHO 3e€MJI1 3aCTOCOBaHI 30CEPEIKEH1 OMOPH 1
€MHOCTI, SIK1 MOHa 3MIHIOBAaTU 3a BeNUYUHOW0. OMip Tiia JIIOJUHA MOJETIOETHCS
aKTUBHUM OIIOPOM.

 Jaepeno

A
LY YN B
LY Y C
N
J 3aMBIKaHHE
Rc Cc RB CB
Rn
Rn

Pucynok 13.2 — @yHkuioHajbHa cxemMa JJabopaTOPHOro cTeH1a

4 IlinroToBKa 10 pOoOOTH
4.1. IlepeBipTe HasBHICTB 3a3€MJICHHS YCTAaHOBKH.
4.2. 30epiTh cxemy J1aOOpaTOPHOI YCTAaHOBKU BIAMOBiIHO A0 puc. 13.2 3a
BKa31BKOIO BUKJIa1a4a.
4.3. BcranoBite Ha YJIC: TymGnep “R,” y monoxenHs “BumkHeHo”, mepe-

(13 29

MHKaul “r,”, “rg”, “r.”,“R,” - y nonoxenHs ‘“oo*; mepemukadi “C,”, “Cg”,

“Ce”, - y nonoxxeHHs “0%.

4.4. Tlicns mepeBipKy MPaBUILHOCTI 30MPaHHS CXEMH BHKJIaa4€M BBIMKHITh
KUBJICHHS: TymOsep "Mepexa" Ha 6a3oBomy 0ol Ta KHOTIKY "Mepexka" Ha Haca-
i YJIC. Ilpu npoMmy Ha mepeaHii ma”eni 6azoBoro 0yioky Ta Hacamami YJIC mo-
BHHHI 3aCBITUTHCS CUTHAJIBHI JIAMITOYKH (CBITIONIO0IN).

4.5. 3HIMITH HampPyTy 31 CXEMH IIJISIXOM BUMHKAHHS BIATOBITHUX TyMOJEpiB
1 KHOTIOK.

CxeMa roTosa 10 BUKOHAHHS JJabOpaTOpHOT pOoOOTH.

5 Ilopsiiok BUKOHAHHS PO0OTH

5.1 Mepe:xka cuctemu IT
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5.1.1. Po3paxyiite 3a ¢popmynoro (13.3) ado (13.4) cuny cTpyMmy, 110 MPOTi-
Ka€ yepe3 TLI0 JIIOJIUHU MPU OJHOIMOIIOCHOMY MOTHKY. JlaHi 11 po3paxyHKy BH-
Oepith 3 Tabaui 13.1 3a Bka3iBKOIO BUKJIaAaua.

Tabmuis 13.1 — BapiaHTu HaBYaJILHOTO 3aBJaHHS
Howmep po-
Goworomi- | 1 | 2 |3 (4 |5|6 |7 (8|9 (10(11|12|13|14 (15|16
cust
r, kOm wo|1|5]|w]|2|10]0|400{10| w0 | 2 | 5| w]|10]| w [400
C,mx® |(0,1{0(0|02{0|0]|05[{0|0}|20{0]|]O0]|15/0]05]|0

5.1.2. BxuitouiTh Ha 6a3oBoMYy OJori Tymbiep "Mepexa', a Ha BepTUKaIbHIN
Hacajlll HaTUCHITH KHOMNKY "Mepexa". [Ipu nupomy Ha nepeaHii nmaHesni 6a30BOro
6sioky Ta Hacaami YJIC moBUHHI 3aCBITUTUCS CUTHAIBHI JIAMITIOYKH (CBITIOI10/IN).

5.1.3. Bumipte 3a qonoMororo BosibTMeTpa Hanpyry Uy mepexi. [lokasanus
BOJIbTMETpa NOMHOXKITh Ha 10. Pe3ynbratu BUMiproBaHb 3aHeCiTh B Ta0IuI0 13.2.

Tabnuusg 13.2 — 3HayeHHs JTIHIMHUX HANPYT
Uas, B Uac, B Usc, B

5.1.4. BxinrouiTe Ha BepTUKaIBHINA Hacaami Tymonep "3amukanus". [Ipo mos-
BY HaIllpyT'yl Ha KOPITYCi €JIEKTPOIBUTYHA CBITYUTH 3alIAJIFOBAHHSI CBITIIO/I0/1A.

5.1.5. 3HIMIT 3QJISKHICTh BEJIMUYMHUA CHJIM CTPYMY IO MPOTIKAE Yepe3 TiI0
JFOVHHU 1 HATIPYTH JOTUKY BiJl HACTYITHUX BEJIHUNH:

a) BEIUYHMHH OmOpy F,=rg=rc i3omsamii ¢a3: I,=f(r) i U,,,= f(r) 3a ymoBu
Ca=Cg=Cc=const Ta Ry=const.

Pe3ynbpTaTn BUMiproBaHb 3aHeciTh B Tabauo 13.3.

Tabnuns 13.3 — 3anexHICTh BEIMUYUHHA CHIIM CTPYMY Ta HAIPYTU JOTHUKY BiJ BEJH-
YUHM OTNopYy 13075111l a3

r, kKOm 1 2 5 10 400 0
C= Ry= Ih, MA
Usor, B
C= Ry= Ih, MA
Usor, B

0) Besmunan emHocti Cy = Cp = Cc = C ¢a3 BigaocHo 3emii: |,=f(C) Ta
U,or=f(C) ipu ra=rg=rc=const, R,=const.
Pe3ynbTaTi BUMiproBaHb 3aHeCiTh B Ta0nuLo 13.4.
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Tabmuus 13.4 — 3anexHicTh BEIMYMHHU CHIIM CTPYMY Ta HAIPYTu JOTHKY BiJ] BEJH-
YMHU €MHOCTI (a3

C, Mk® 0 0,1 0,2 0,5 1,0 1,5
r= Ry= Ih, MA
Usor, B
r= Ry= Ih, MA
Usor, B

5.1.6. BumkHIT Ha BepTUKaIbHIN Hacadii TymOiep "3amukanHs". [1o0y-
nyuTe 3a nanumu Tabsmik 13.3 ta 13.4 rpadiku 3aeXHOCTEH:
Ih=f(r) u Uy,,,=f(r) mpu C,=Cz=Cc=const, Ry, =const.
Ih=F(C) u U,,,=f(C) npu ra=rg=rc=const, R, =const.

5.2 Mepexa cuctemu TN — C
5.2.1. TlepeBeniTh Ha BEepTHKAIbHIM Hacaiii TymoOnep “R,” B IMOJOXCHHS

“BBIMKHEHO”.

5.2.2. Bumipte 3a gqonmomororo BosibTMeTpa (azHi 1 aiHiMHI Hanpyru Ug 1 Uy
mepexi. [TokazanHs BOJbTMETpa TOMHOXITh Ha 10. Pe3ynbraTi BUMipIoBaHb 3aHe-
ciTh B Tabnuiio 13.5.

Tabmuis 13.5 — 3HadenHs Gha3HUX Ta JIHIHHUX HAMIPYT
Ua B Us, B Uc, B Uas, B Ugc, B Uca, B

5.2.3. BrurouiTs Ha BepTUKaNIbHIN Hacaa TymOnep "3amukanns". [Ipo mos-
BY HAIlpyryd Ha KOPITYC1 €JIEKTPOJIBUTYHA CBITYUTD 3allaIlOBaHHs CBITJIONIOAA.

5.2.4. 3HIMITB 3aJICKHICTh BEJTUYNHU CUJIM CTPYMY IIIO MPOTIKAE Yepe3 TiIo
JIFOJIVHHU 1 HAIPYTH JOTUKY BiJl HACTYITHUX BEJIHUUH:
Ih=f(Ry) ta U,,=f(Rp) mpu Co=Cg=Cc=C=const, ra=rg=rc=r=const.

PesynpTaTi BUMiproBaHb 3aHeCiTh B Ta0IUIIO 13.6.

Tabnus 13.6 — 3anexHICTh BEIMYUHHA CUIIA CTPYMY Ta HAPYTH JOTUKY Bi/l OMOPY
Ti1a JIFOAUHA

R, kOm 1 2 4 5 10 ©
r= C= Ih, MA
Usor, B
r= C= Ih, MA
Usor, B

5.2.5. BUMKHITh Ha BEpTHKaJIbHII Hacaaul Tymoaep "3amukanus".
5.2.6. IloOynyiite 3a qanumu Tadnuui 13.6 rpadiku 3aJIeKHOCTEN:
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Ih=f(Ry) ta Uy,,,=f(Ry) mpu Ca=Cg=Cc=C=const, ra=rg=rc=r=const.

5.2.7. 3HIMITh Hampyry 31 CXeMH LUIIXOM BUMHUKAHHS BIANOBIIHUX TyMOJe-
piB Ta KHOIOK.

5.2.8. IlpoananizyiiTe Ha MiACTaBl OTPUMAHMX PE3YyJbTATIB CTYIIHb HEOE3-
MEeKU JOTUKY JIIOJMHU J0 KOPIYCY €IeKTPOOOIaIHAHHS IS PI3HUX PEKUMIB HEUT-
paJi Mepexl.

6 KoHTpoJ/IbHI NUTAHHA

1. Knacudikanis eneKTpuyHIX MEepex 3a TUIIOM 3a3€MIICHHS.

2. JlaiiTe BU3HAauU€HHA HAnpyru OO0TUKY. [IpuBeniTh BuUpa3 A po3paxyHKy
Hanpyr T0TUKY, MOSCHITH CKJIa/I0BI.

3. [lpuBeniTh BUpa3 JUIsl pO3paxyHKy CTPyMYy, IO MPOTIKAE Yepe3 TUTO JIIOJUHU
IpyU T0TOpKaHHi A0 ¢azHoro npoBiAHUKa Mepexi Tuiry TN-C, nmosiICHITh CKIIaJ10BI.

4. TlpuBenitTh BUpa3 A PO3PAXyHKY CTPYMY, LIO MPOTIKAE YEPE3 TLIO JIIOJAUHU
IpyY TOTOPKaHHI A0 (azHOro MpoBigHUKA Mepeki cucteMu [T, MosICHITH CKIIaI0BI.

Jlitepatypa
1. KynakoB O.B., Pocoxa B.O. EnexkrpoTrexHika Ta noxkexHa npogiuiakThka
B enekTpoycTaHoBkax. [linpyunnk — X.: HYLI3Y, 2010. — 569 c.
2. IlpaBwia ynamTyBaHHS €JIEKTPOYCTAaHOBOK. — XapkiB: BumaBHUIITBO
«3Hakn», 2013. — 726 c.
3. IranoB B.I'., [I3tona3tok b.B., Onekcanapos FO.M. OxopoHa mpaiii B eje-
krpoyctaHoBkax. [limpyunuk — KuiB: «Oxo», 1994. — 228 c.

JIABOPATOPHA POBOTA Ne 14
JOCJIIIZKEHHA E@EKTUBHOCTI POBOTH EJIEKTPUYHUX MEPEX
CUCTEM TN-STAIT

MeTa po60OTH: BUBUUTH yJAIITyBaHHS, TPU3HAYCHHS 1 OCHOBHI XapaKTepuc-
TUKH elNeKTpudHuX Mepex cucteM TN-S ta IT B enekTpoycTaHOBKax Halpyrow 10
1000 B. 3’scyBaTu BIUIMB MapaMeTPiB 3aXHMCHOIO 3a3¢MJICHHS Ha HACHIIJIKU TOpas-
KU JIFOJAMHU €JIEKTPUYHUM CTPYMOM.

1 3micT podoTn

1.1. JJocmimkeHnHs: epeKTUBHOCTI eNeKTpuuHuX Mepex cucreM TN-S Tta IT.
BusHaueHHs BEMWYMHU HANpPyrd JOTHUKY TMPU PI3HUX oOmopax metiai ‘“‘dasa-
HEUTpasp” 1 yacy BIKIIFOUECHHSI YCTAHOBKHU. J{OCTIIPKEHHS BIUTMBY MTOBTOPHOTO 3a-
3€MJICHHS HEUTPaIbHOTO MPOBOY HAa BEIMYMHY HAMPYTH JTOTUKY MPU 0OpHUBI 1 ipH
BIJICYTHOCT1 OOpUBY HEHTPAIBHOTO MTPOBOTY.

1.2. JocmimkeHHsT e(EeKTUBHOCTI 3aXHMCHOT'O 3a3¢MJICHHS. Bu3HaueHHS 3a-
JISKHOCTI BETUYMHHU CTPYMY, IO MPOTIKAE Yepe3 TUIO JIFOJAWHHM, 1 HAIPYTH JTOTUKY
BiJl BETUYMHU OIIOPY 3aXHUCHOTO 3a3€MJICHHS.

2 OCHOBHIi TeOpeTUYHI MOJIOKEHHS
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Cucmema TN-S — cuctema TN, B sikiid N- a6o M- 1 PE- npoBiiHUKH pO3/A1IEHO
no Bcii mepexi. Mepexa »uBneHHst cucteMu TN Takok Ha3WBaeThCs "Mepexa 13
riryxo3azemiieHoro HeuTpauiro'. Ipukinan cucremu TN-S B €1€KTpOyCTaHOBKAaX TpU-
¢dazHoro cTtpymy npu 3’€HaHHI 0OMOTOK JiKepena "3ipkoro" mojgaHo Ha puc. 14.1.

Jxepeno
R Ve Ve A
— C
> /’ N

e T L pE

\ e 6 0 O ® O o

1 |~

_/ N 2 ~

Pucynok 14.1 — Cucrema TN-S B ejiekTpoycTaHOBKaX TPHU(a3HOro CTPyMy NpH
3’€aHaHHI 00MOTOK Jxepesa '"3ipkoro':

1 — 3a3zemuroBay jKepena KUBJICHHS; 2 — BIIKPUTI POB1JIHI YACTUHU

Cucmema IT — cucrtema, B K1 MEpEXKY KUBJICHHS 130JIbOBAHO BiJ] 3€MJI1 UM
3a3eMJICHO Yepe3 Ipmiiaau ado (1) mMpucTpoi, Mo MarTh BEIUKHUH OITip, a BIAKPHUTI
IPOBIJIHI YACTUHU €JEKTPOYCTAHOBKH MpPUEIHAHO 10 3a3emiieHoro PE-npoBigHuka.
Mepesxa xuBnenns cuctemu [T Takox Ha3uBaeThCs "Mepexa 3 130JbOBAHOI0 HEHUT-
pammo". [lpuknan cucremu IT B enexTpoycTtaHOBKax Tpu(azHOTO CTpyMy IMpHUBE-
JIEHO Ha puc. 14.2.

Jxepeno
A L1
LA L2
—7 Y Y\ L3
/) N
o« Y 1
e 60 O 1 o o0

4%
2

Pucynok 14.2 — Cucrema IT B ejiekTpoycTaHOBKaX TPU(a3HOT0 CTPyMY:

1 — BIIKpHUTI MPOBIJIHI YaCTHHH; 2 — 3a3€MJIFOBAY BIAKPUTUX MPOBIIHUX YACTHH, 3 — 3aXH-
CHUH 3a3eMJTIOBAIbHUI TTPOBITHUK

Jlns 3a0e3nedeHHs] HallHHOTO BIAKJIIOUEHHS €NEeKTPOYCTATKyBaHHS MPOBIJI-

HUKH Kosa Mepex cucteM TN-S ta IT (metnsa “daza, mo npobusnacst — HEUTpab)
MOBUHHI OyTH 00paHi Tak, 1100 MpU 3aMUKaHHI HA KOPIYC MOBHUN OMIp METIl 3a-
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L-N - L-N
MUKaHHA Z;  3a0e3ledyBaB NPOTIKaHHA CTPyMYy KOPOTKOrO 3aMHKaHHA |5,

AKUU 3aJI0BOJIbHSE HACTYIHIN YMOBI:
- I7Is1 aBTOMATUYHUX BUMUKAYiB 3 €JIEKTPOMArHITHUM PO3UIILITIIOBAUEM

IL—N
s >1,25(1,4), (14.1)

HOM.CJI.M.

ne | — CTPYM CIpallbOBYBaHHS €JIEKTPOMArHiTHOrO pO34iIuIlOBaya aBTOMa-

HOM.CJL.M.
TUYHOTO BUMHKaua; koedimieHT 1,25 — a1 aBTOMaTUYHUX BUMHUKA4iB Ha HOMIHa-
apH1 ctpymu Bumie 100 A; 1,4 — o aBTOMAaTHYHUX BUMMKA4iB Ha HOMIHAJbHI
ctpymu 10 100 A;
- JUTA IUIaBKUX 3al001KHUKIB:
|L-N
—©>3(4), (14.2)

HOM .BCT.

ae |, s — CTPYM CIIPAllbOBYBAHHS MJIABKOI BCTABKH 3all00DKHUKA, KOS(DILIEHT Y

JTY)KKaX BIIHOCUTBCS J0 €JIEKTPOMEPEK y BUOYXOHEOE3MEYHNX 30HAX;
- JUIA aBTOMATHYHUX BUMHKAUiB 3 MAaKCHMAJIbHUM PO3YIILTIOBAYEM CTPYMY
a00 Mar”HITHUX ITyCKaYiB 3 TEIJIOBUM peJie:

i23(6), (14.3)

HOM.TCILI

1€ | oy 1ens — CTPYM CIIPALIbOBYBaHHS PO3YIIIIOBa4a aBTOMATUYHOI'O BUMMKAUa, KO-

e(ieHT y Ty’KKax BITHOCUTHCS JIO €JICKTPOMEPEK Y BUOYXOHEOE3MEUHUX 30HAX.

VY HeWTpanbHUI TPOBIAHUK 3a00POHIETHCS BCTAHOBIIOBATH 3aMOO0DKHUKH 1
BUMHUKAYI.

HetitpaneHuili TpOBITHUK Y TpHU(a3HUX EICKTPUUYHHX Mepekax CHCTEMHU
TN-S nanpyrorwo g0 1000 B HeoOXimHO 3a3eMiroBaTH OUTS JKepena >KUBJICHHS
(poboue 3a3eMIICHHS] HEUTPaJILHOTO POBIHUKY — omip He 6inbiie 4 Om). Kpim To-
ro, HEUTpPAIbHUN MPOBITHUK OOOB'SI3KOBO 3a3€MITFOETHCS OIS CIOKMBAUiB €JICKT-
poeHeprii (apyre 3a3eMJIEHHS HEWTPAJIbHOrO MPOBITHUKY — OIMp HE OuIbIIE
10 Om). [lns tpanchopmatopiB moTyxnicTio MeHmie 100 kBA 3a3naueHi omopwu
npumnyckaoTbes BianoBigHo 10 Om i 30 Om. Jlpyre 3a3eMIiiIeHHS TOBUHHO BUKOHY-
BaTHCS Ha KIHIAX BiATATYXEHb JIOBKUHOIO OutbIe 200 M, a TaKOXK y CepearHi Bi-
rajxyxeHb JoBxkHHOW Outbiie 500 M. [Ipyre 3a3eMiieHHS] HEUTPaJIbHOTO MPOBIIHU-
Ka TIpH 3aMKHEHHI Ha KOPITYC 3HUXKYE MOTEHITIAl Ha KOPIYCi BITHOCHO 3eMJIi 1, OT-
XKe, TMABUIIYE OC3IeKYy.

[Tpu HeBukoHnanHi ymoB (14.1)-(14.3) anapat 3axucTy MOXKE HE CIIPAIIOBATH, 1
KOPITYC YIIIKOKEHOT €IEKTPOYCTAaHOBKH OyI€ yBECh Yac 3HAXOAUTHUCS ITiJ] HATIPYTOIO.
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[Ipu 0OpuB1 HEUTPAIBHOTO TPOBOLY (Zg N _500) KOpITyC eeKTpoycTaHOBKH
2 BiIHOCHO 3eMIIl BUSIBUTHCS Mix pasHoro Hampyroro U, =U, (puc. 14.3).

S Ve VN A
e B
)il(oﬁpﬂﬂ N
I
|
I
[ ] [
= R :
I D'E"
Il

Pucynok 14.3 — Hacaigku o0puBY HelTPaJbHOI0 NPOBIAHMKA NPH BiICYTHOCTI HOro
NMOBTOPHOI0 3a3eMJICHHSI

3 METOI0 3HMKEHHS HEOEe3MEeKH MOPa3Ku CTPYMOM IpU 0OpUB1 HEUTPATBLHOT O
NPOBIJTHUKY YJIAIITOBYIOTh TOBTOPHI 3a3€MJICHHS HEWUTPaJbHOTO MPOBIIHUKY
(puc. 14.4). HasBHICTH NOBTOPHOIO 3a3€MJICHHS HEHUTPAJIBHOIO MPOBITHUKY R_
3HIKY€E HaNpyry Ha KOPMycl BITHOCHO 3eMIi 3a MiciieM oOpuBY (Ha YCTaHOBIII 2)
710 BEJIMYMHHU:

U.-R
U =R =—%1

=t 14.4
7T Ry +R, (14.4)

ne |, — cTpym 3aMHMKaHHA Kpi3h 3¢éMIIIO, R, — OIIp po00YOro 3a3eMJICHHS.
Jgxmo R, = R, To Hampyra Ha KOpIycl BIIHOCHO 3€MJIi JI0 1 Micis 0OpUBY
HEHUTPAIBHOTO MPOBIAHUKA Oy/Ie CKIIaaTH MOJIOBUHY (ha3HOI HATIPYTH:

Up

U :U0:7. (145)

TakuM 4YWHOM, TMOBTOPHE 3a3e¢MJICHHS HEUTPATHHOTO MPOBIIHHKA TUIBKU
3HIDKYE HeOe3MeKy opasKu, ajie He BUKIIIOYAE ii.

[Tpu BimCyTHOCTI MOBTOPHOTO 3a3eMieHHs (puc. 14.5) npu BUHUKHEHHI aBa-
piiiHOT cHUTYyallii KOPITyC YCTAHOBKH BUSIBUTHCSI TI1JT HAPYTOIO BITHOCHO 3E€MIII:

U, R,

UKZII((I;_N‘RH:—’
R, + Ry

(14.6)
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ne R, — omip HEHTPAIbHOTO MPOBIAHKKY Ha AUIHIL A - b, OM; R, — omip dasHo-

ro MPOBIIHUKA NETJI1 KOPOTKOTO 3aMHUKaHHs, OM.

MM A
L VAV B
P Vo Vo C
& N

1

I

|

I

r ~ : | |

Uy, | . | ]

?ﬁ‘N _____ }_ ‘I_, _ _Uﬁ _ _M*:‘flln

|

U[,I

U
jue | °?

Pucynok 14.4 — Hacaigku o0puBY HeTPAJbHOI0 NPOBIAHMKA NIPH HAABHOCTI i{0r0
NMOBTOPHOI0 3a3e¢MJICHHS

[Tpu HasBHOCTI MOBTOPHOIO 3a3€MJIEHHS 3 OIIOPOM R 3'SIBIIA€THCS AOAATKO-
Buil ctpym y 3emui |, (puc. 14.6). bynps-xkomu R, +R_ >R., Tomy nomatkosuii
LUISIX CTPYMY B 3eMJIi HE BUKIIMKAE [Epepo3noainy Hanpyrs Ha Ry 1 R, . Bemnau-
Ha CTpyMYy, IO MPOTIKAE MO TOAATKOBOMY LUISXY Y 3€MJI1, BA3HAYUTHCS:
Uk Uy "Ry

I = _ | 14.7
’ Ry +Ry (RH+R®)'(R0+RH) (147)

XapakTep po3MoJlTy MOTEHIIATIB Y3/I0BX HEUTPabHOTO MPOBIAHUKA TIPHU
IIbOMY 3MIHHTBCS, 1 HAIIpyra Ha KOPIYyCi YIIKOJKEHOI eJIeKTpOyCTaHOBKH U 3Me-

I.
HIIUTHCA 1O BECJIMYMHHU U _

U, R
u'=1,.R =—¢ . Ra (14.8)
R, +Ry Ro+R,

Axmo R, = R, To Buxoasuu 3 popmyn (14.6) ta (14.8) nampyra Ha kopmyci
BIJTHOCHO 3€MJTi 3MEHIITUTHCSA Y JIBa Pa3u:

u!= St 3 (14.9)
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Pucynok 14.5 — Po3noaisi noreHniagiB y3/10BK HEMTPAJIbLHOI0 POBiAHUKA
MPH BiJICYTHOCTi HOr0 MOBTOPHOI0 3a3eMJICHHS

— e e ﬂ

[ ™ i -+ — — — — — —1

| Ta E L C
N

Pucynoxk 14.6 — Po3moais moreHmiagiB y310BK HeliTPAJbHOI0 MPOBiTHUKA
MPH HASIBHOCTI HOT0 MOBTOPHOT 0 3a3eMJI€HHS

3 Onuc 1200paTOPHOI YCTAHOBKHU
PoGora BHKOHYeThCcs Ha yHiBepcanbHOMY mnabopatopHomy crenai (YJIC)

[IUISIXOM MOJICITIOBaHHSI OCHOBHUX MTapaMEeTPiB 3a3€MJICHHS 1 TTOJISITa€ Y BU3HAUCHHI
BEJIUYMHHU CTPYMY, IO MPOTIKAE Yepe3 TLIO JIOJWHU, 1 HAPYTH HA KOPITYCi ycTa-

HOBKH BIJTHOCHO 3eMJIi (Hampyra JOTHKY).
dyHKITIOHAIEHA CXeMa CTeH/Ia MpUBeIeHa Ha puc. 14.7.
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Pucynok 14.7 — @yHkuioHajJbHa cxemMa jJ1a00paTOPHOro CTeHAa

4 IlinroToBKa 10 podOTH
4.1. IlepeBipTe HasBHICTh 3a3€MJICHHS YCTAHOBKH.
4.2. Beranosith Ha YJIC TymOnepu: “R,” (onip poOouoro 3a3eMieHHs HEl-

TPaJbHOTO MpoBOAY), “R_~ (omip NOBTOPHOrO 3a3€MIIEHHS HEUTPAIBHOIO IPOBO-

y),
HM), “Z_ 7(omip neTii (asza-HEHTpanb) — y MOJOXKEHHs “oo; TymOuepu “O0pus”

(13

R,” (omip 3a3eMJEHHs KOpIlyCcy Apyroro ABuryHa), “R,” (omip Tina maronu-

[Py

(imitarist oOpUBY HEUTPAIBHOIO MPOBONY), “R,

(HasBHICTH Ta BIACYTHICTb 3aXHC-
HOTO 3a3€MJICHHSI KOPITyCY IEepIIoro ABUTYHA), “3aMukanHHs 1 (imiTarlis mpoOoro
¢da3u Ha KOpITyC MepIIoro ABHryHa), “3amukanHs 27 (iMmitamis mpoboro (a3u Ha
KOpPITYC JIPYroro JABUT'YHA) — Y MOJ0KEHHS “BUMKHEHO™.

4.3. 30epiTh cxemy J1abopaTOpHOi YCTAaHOBKH BiAMOBITHO 10 puC. 14.7 3a
BKa31BKOIO BUK/Ia1a4a.

4.4. Tlicns nepeBipKu IPaBUIBHOCTI 30MPaHHs CXEMH BHUKJIa1aueM BBIMKHITh
KUBJICHHS: TymOep "Mepexa" Ha 6a3oBomy 0ol Ta KHONKY "Mepexa" Ha Haca-
i YJIC. Ilpu npoMy Ha mepeaHii maHeni 6azoBoro 0yioky Ta Hacanami YJIC mo-
BUHHI 3aCBITUTHCS CUTHAJIbHI JIAMIIOYKH (CBITIOA10M).

4.5. 3HIMITH HAMPYTY 31 CXEMHU NUISIXOM BUMHUKAHHS BIIMTOBITHUX TYMOJIEpPIB.

CxeMa roroBa 0 BUKOHAaHHS JJabOpaTOpHOI pOOOTH.

S Tlopsiiok BUKOHAHHS POo00OTH
5.1 Mepexa cucremu TN-S
5.1.1 BuzHayeHHs BeJIMYMHHM HANPYIHW JOTHKY i 4acy cnpaubOBYBaHHS
anapary 3aXUCTy NPH Pi3HUX onopax nerJi “da3a - HeidTpaap”’
5.1.1.1. TlepeBenitp TymOnep “Mepexa” O6noky xuBieHHss YJIC y BepxHe
nosioxkeHHs. HatucHite kHOMKy “Mepexa” nHacanku YJIC. Kontpomroiite nogauy
Hanpyru Ha YJIC no 3aropsiHHIO CUTHAJIBHOI JIAMITH.
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5.1.1.2. Bkmouits TymOnep “3amukanss 2. [Ipu npomy Ha Kopoyci 2 enex-
TPOJBUTYHA BUCBIUYETHCS CUTHAJIbHA JIAMIIA.
5.1.1.3. BcraHoBiTh nepeMukay “Z_“y nonoxeHHs 3 OM 1 nepeKoHaWTecs B
CIpallbOBYBAHHI anapary 3axXucTy.
5.1.1.4. Ilpusenite YJIC y Buxinuuii crad. [{ns doro:
- BUKJIIOYITH TyMOJiep “3aMukanus 27;
- IBIY1 HATUCHITh Ha BEPTUKAJIbHIN NaHeN 1 KHOIKY “Mepexa’”.
5.1.1.5. BcranoBiTh nepeMukad “Z;“ B INONOKEHHA ‘o0, mepeMukad Ry, “

B nojoxxeHHd "I kOM", Tym6nep “3amukanns 2” — B noyioxkeHHs “BumkHeHO”, me-
pemukaul “R_ “1“R,“ — B ogHe 3 nonoxxeHsb, 3a3Ha4€HUX BHKIaxadeM (R, =3, 5,
10, 30 Om; R,=2, 3, 5, 10 Om).
5.1.1.6. BcraHoBiTh OOepTaHHSIM pO3TAIIOBAHOI Ha ammepMeTpi A mpaBoi
PYUYKH UYEpBOHY CTPUIKY Ha 3HAUEHHI 33JJaHOTO BUKJIaJJa4yeM HOMIHAJIIBHOTO CTPYMY
pO3YerIoBaya aBTOMaTUYHOro BUMukava | ..
5.1.1.7. Bxurouits TymMOsep “3amukanus 2” 1 o amnepMmeTpy A 3adikcyiite
: . L-N
CTPYM KOPOTKOT'O 3aMUKaHHS B Koui “¢a3za — Heittpans” | . I[loka3annsa ammep-

METpy 3aHeciTh 10 Tabnui 14.1

Tabnuus 14.1 — BB Z,; Ha BeIMYMHY HAMPYTy HA KOPITYC1 BIIHOCHO 3€MJIl 1 4ac

BimkmroueHsst (1, ... A)
Zn’ T, UKI’ UKZ’ IIIE3_N, Ih' RO’ Rn’ Rh’
OMm ¢ B B A A Om Om kOm
o0
3
10
15

5.1.1.8. Bumipsiite mo mMitiamMnepMeTpy mA CTpyM, IO MPOTIKAE YEPE3 TLIO
monuHu |, a Mo cexyHIoMIpy — 4ac CIpallbOBYBaHHS T amapaTy 3aXucTy. SKIuno
amapar 3axXucTy He chpainboBye mpoTsiroM 30 ¢, TO yac BIIKIIOUEHHS BBa)KaTH HE-
ckinueHHuM. [TokazanHs npuiaaiB 3aHeciTh A0 Tabmwmmi 14.1

5.1.1.9. BumipsiitTe 3a TOMOMOTOI0 BOJIBTMETPY HAINPYyTy Ha KOPIyCi BiTHOC-
HO 3eMJIi (Hampyry AOTHKY) Ha enektpoasBuryHax 1 — U, 12 — U, . Iloka3zaHHs

BOJIbTMETpPA MOMHOXKITh Ha 10. Y BUManKy crnpanbOBYBaHHS amapaTy 3aXHCTy BH-
MIpy MiIJsTae JIUIe 9ac BigkItoueHHs. [loka3aHHS BOJBTMETPY 3aHECITh 0 Tao-
i 14.1

5.1.1.10. IIpuenits YJIC y Buxignuit ctau (1. 5.1.1.4). HatucHiTh Ha cexky-
HAOMIP1 KHONIKY “CKufaHHA” 1 HOBTOPITh BUMIPIOBAHHS IS PI3HUX 3HA4YECHb Z .

93



5.1.1.11. 3a pe3ynpraTamMy BUMIPIOBAHb 3p00iTh BUCHOBOK IIPO BIUIMB Z = HA Be-
JMYUHY HAIIPyTy Ha KOPITYCl BITHOCHO 3€MJI1 1 Ha Yac BIAKIFOUYEHHS €l1eKTPOABUIYHA.

5.1.1.12. llpusexnite YJIC y Buxinuuii cras (1. 4).

5.1.2. Bu3HayeHHs1 BIUIMBY NOBTOPHOIO 3a3¢MJICHHS HEHTPAJIbLHOIO
NPOBOAY HA BEJMYHMHY HANIPYTH HA KOPMYCi BITHOCHO 3eMJIi IpH O0pMBI i npu
BiZICYTHOCTI 00pMBY HEHTPAJIBHOI0 NIPOBiITHUKA.

5.1.2.1. BcranoBiTh nepemukadi: ,,Z "~ — B nonoxensud 15 Owm, ,,R,” — B no-

II
noxeHHs 5 Owm, ,, R, ” — B nonoxkeHHs 1 kOM, TymOnepu “3aHysneHHs” — BKIIOUYEHO,
“O0puB” — BKJIIOYEHO.

5.1.2.2. Bxutouits TymMOnep “3amukanssa 2”. 3MIHIOIOUM 3HaueHHSI R, mpo-
BEJIITh BUMIpIOBaHHS. Pe3yiapTaT BUMIpIOBaHb 3aHECITh B TaOMII0 14.2.

5.1.2.3. Bukmtouite TymOaep “O0puB”, 3HOBY IPOBEIITh BUMIpIOBaHHA. 3a-
NOBHITH TabmuIto 14.2.

5.1.2.4. Buxmiouite TymOnep “3amukanus 2” 1 npusenite YJIC y BuxinHuii
ctaH (1. 4).

Tabnuus 14.2 — 3anexxHicTh HAIPYTd Ha KOPIYCl YCTAHOBKU BIAHOCHO 3€MJIl BiJ
BeJIM4MHN R 1pu oOpuBI 1 BIICYTHOCTI OOpUBY HEHTPaIBHOIO

POBITHUKA
R,, Om 12N A I, A U, B U,.B
OO6puB HEUTPATHLHOTO MPOBITHUKA
3
10
30
BigcyTHicTh 00pUBY HEUTPAIBHOTO TIPOBITHUKA
3
10
30

5.1.2.5. IloOynyiite 3a pe3ynbratamu BUMiptoBanb 3anexHocti U , = f(R),
U, = f(R,) ans gocainis 3 06puBoM i 6e3 00pHBY HEHTPAILHOrO IIPOBITHHKA.
5.1.2.6. 3po6iTh BUCHOBOK PO POJIH TOBTOPHOTO 3a3€MJICHHSI HEUTPAIHHOTO
MPOBIJHUKA 1 HEOe3MeKu Woro oOpuBY (MOPIBHIOIYM OTPUMAaHI pe3ysbTaTH 3 BU-
MajJKOM BIJICYTHOCTI MOBTOPHOTO 3a3€MJICHHSI HEUTPAJIbHOTO MPOBITHHUKA
(R, —>x)).
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5.2. Mepewxa cucremu IT.
.2.1. BctaHoBITh IIEpEMUKAY B TIOJIOKEHHS M, iepeMukay ‘R, 7 —
5.2.1.B “R,* 4 Om, R,

3a BKa31BKO BuKIagada (R, =1, 2, 3, 4, 5, 10 xOm).
5.2.2. Bxmtouits TyMO€Ep “3aMuKaHHs 27, MUTIaMIIEPMETPOM MA BUMIpPSIITE
CTPYM, ILIO NPOTIKAE Yepe3 TUIO JOAUHU |, a BONTBTMETPOM — HANpyTry Ha KOPITycCi

ApPYroro ABUryHa BimHOCHO 3emil U ,. IIpoBeniTe BUMIpIOBaHHA IPH YCIX IOJIO-
’KEHHSAX IIepeMuKaya ,, R, ”. Pe3ynpTaTu BUMIpIOBaHb 3aHECITh B Tabaumio 14.3.
5.2.3. llpusenits YJIC y BuxigHuii ctat (1. 4).

Tabnuus 14.3 — 3anexnicts U ,, |, Bix Bennunau R,
R, OM R,, Om U.,.,B I, A

o0
4
10
25
50
100

5.2.4. 3po0iTh BUCHOBOK IIpO HeOe3NeKy 30ulblIeHHs R, BHIe 3Ha4YeHHH,

MPUITYCTUMOTO0 HOpMaMu [2].
5.2.5. Ilobynyiite rpagik 3anexHocTi |, = f(R,) 1 BKaxiTs Ha HbOMY 00Ia-

CTi CTpyMY, ILIO Biamyckae Ta He Bigmyckae (ctpyMm |, >30MA BBaxaeTbCs TaAKUM
110 HE BiAyCKae).

5.2.6 3po6iThL BUCHOBKH 110 POo0OTI

6 KoHTpoJ/IbHI NUTAHHA
1. [TpuBecTr BUIM 3a3eMIICHHS.
2. TlosICHITH IPUHIIKIT /111 OCHOBHUX BHUJIIB 3a3¢MJICHHS.
3. [IpuBecTu knacudikaIito eneKTPUIHNX MEPEXK 32 TUTIOM 3a3EMIICHHS.
4. TlosicHUTH TTPU3HAYEHHS APYTOro 3a3eMJICHHS HEUTPAIBHOTO MTPOBOTY.
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