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1. TakpIpbIObI: DIIEKTP Ti30EKTEpi. DIEKTPOTEXHUKA- 3aMaHay! Ke3eH Ierl FEUTBIM MEH TeXHUKAHbBIH
canacbl. DJIEeKTp Ti30eKTepi xoHe OaillaHbIC TeHaeYIepi

2.Makcatbl: DJIEKTp JKOHE AIIEKTPOHUKAHBIH alllbLTy YKOHE MaijalaHy TapUXBIMEH JKOHE OCHI
OarbITTap/IbIH JIaMy TIepCIIeKTHBAIAPEIMEH TAHBICY

3. MapicTep Te3uci:

1. DeKTPOTEXHUKA-Ka3ipri Ke3eHAerl FhUIBIM MEH TEXHHKA Cajiachl

2. DHepreTrKa MEH 3JIEKTPOHUKAHBIH Ka3ipri Karaaibl.

3. DJEeKTPOTEXHUKAHBI JIaMBITY TIEPCIIEKTHBAIAPBI

1. DnekTpoTeXHHWKa - MPaKTUKAJIBIK MaKcaTTap YIOIH OJJIEKTp OHE MAarHUTTIK KYOBUIbICTapIbl
KOJIJIaHATBIH FBIIBIM MEH TEeXHHKa cajachl. Kazipri KOFaMHBIH ©Mipi 3JIEKTp dHEPTUSCHIH KONJaHOal enecTeTy
MYMKIH eMec: TYPFbIH YH, KHIM, TaMaK, OHEPKICINTIK Tayapiap,

KOJIIK Kypanjapbl, AKNaparTel aiy XoHe Oepy-MYHBIH O0opi 3JEKTp SHEPTUsCHIHBIH KOMeriMeH
naianaHblIa bl HEMece OHIIpiIeni. DIEeKTPOTEXHUKA TapuXbl €Ki rachipaad actaM. X VIII raceIp/ibiH COHBIH A
AJIEKTP OSHEPTUSCHIHBIH AaFAlIKbl JJEKTPOXUMHUSUIBIK Ko3i oinam TanThl. OChIaH KEHiH 3JIeKTp TOTBIHBIH
KACHETTEpiH 3epTTey OacTaiabl, DIEKTP Ti30CKTEpiHiH HETi3ri 3aHaapbl OPHATHLIABI, SJICKTP MalTMHAIAPE MEH
KYPaJIapbIHBIH OPTYPIIi KYPBUIBIMAAPE! KYPBUIABL. DJIEKTP SHEPTHIACHIH KCHIHCH KOMAaHy CEHIMII KOHE YHEMI1
reHepaTopJapAblH XOKTHIFBIHAH MYMKIH eMec.

DJIEKTP KapbIFbI 3JCKTP dHEPIHUSICHIH BipiHImi skarnai sHepreTHKaNbIK KoJaaHy 0ombin Tadbutaabl. XIX
racelpablH 70-80 XbL1Iaphl JIEKTPOTEXHUKA FHUIBIM MEH TEXHMKaHBIH JepOec canachlHa aiHanaipl, 3JEKTP
9HEPreTUKACHIHBIH KaJbIITacybl OacTanaisl.

DJNEKTp PHEPTHUSACHIH MakIalaHyabIH OCIN KeJle )KaTKaH KayKETTLUTIr OHBI OPTaIBIKTaHABIPEUTFAH OHIIPY,
aNpIC KAIIBIKTBIKKA Oepy, Tapary j>KoHE YHeMl maiinaiaHy mpobieMachblHAa aibll Kenmi. MacenmeHi menry
yurdaszanbl 37eKTp Ti30eKTepiH jkacay MeH a3ipieyre okenai. MyHmai Ti30eKTepaiH dIeMeHTTepIiH jKacaynarbl
30p eHOeri kepHeKkTi opbic FambiMel M. O. JlommBo-/loOpoBonbsckuiire THecimi. On ymr ¢azaiasl aCHHXPOHIIBI
KO3FaJITKBIIITHI, TpaHCHOPMATOPABI KYPIbI, TOPT CHIMJBI KOHE YIII CBIMIBI Ti30ekTi (1891 xk.) o3ipaemni.

XIX ¥. 90-me1 xpuTHAphl YII (bazaisl sKyHenep o3ipeHl; OChl COTTEH OacTam DIeKTPOTECXHHKAHBIH
JMAMYBIHBIH JKaHa Ke3eHI — JJEeKTPU(UKAIHUSIHBIH KAIBINTACYybl OacTamanbl. DIEKTP JHEPTHSICHI OHEPKAICIITE,
ayblJ [IapyaIlbUIBIFBIHAA, TYPMBICTA, KOJIK KypajaapblHIa KeHIHEH KOJAaHbLIa kL.

Kazipri 3aMaHFbl FBUTBIMH-TEXHHUKAIBIK MPOTPECTIH MAaHBI3ABI OaFbITTAPBIHBIH Oipi AIIEKTPICHAIPY
HEri3iHae aBTOMATTAHIBIPBUIFAH KOCIIOPBIHAAp MEH TEXHOJOTHSIIBIK —KelmIeHAep OHIIPICIH — KelleH i
MeXaHUKaJaHABIPY )KOHE aBTOMATTAHABIPY HETI3iHAe JaMBITYy KoHE KYPY MYMKIHIIr1 OONBIN TaObIIaabI.

OchIHBIH OapibiFsl MHUKPOIPOIIECCOPIBIK Kypanaap MeH MUKpoOBM KkommaHyMeH jkaHa KyHenep/i,
MallHAJIapb, )Ka0IBIKTap MEH acranTapAbl eHTi3yIiH apKachlH/Ia MYMKIH OOJJIBL.

2. DHepreruka >xoHe dJISKTPOHUKAHBIH Ka3ipri sKaFaanbl.

TypaKTbl TOKTBIH 3JIEKTP JSHEPTUACHl KO3IEPIHIH OPTYPJl Typiepi XbulgaM KapKbIHMEH JaMBlIl,
KETUIIpIeNi: KyH Oarapesuiapbl aBTOHOM/IBI YIITy/1a FAPBIII anlapaTTapbIHbIH HETi3r SHEpTHs Ke3/epi O0bIn
Tabbtaapl. TypakTel TOKTHIH >kaHa ke3mepi — MI'Jl-reHeparopnap a3ipiieHyAe, OJNaplbl Hrepy 3JIEKTp
CTaHIMSAJIAPBIHBIH ITOK alTapIIBIKTal apTTBIpPYFa MYMKIHIIK Oeperti.

Cunycoupanapl (allHbIMaJIbI) TOKTHIH 3JIEKTP TEXHHUKAJBIK KYPBUIFBUIAPHI 3JIEKTP SHEPTUSACHIH OHIIPY,
Oepy koHe TpaHcopManMsaIay Ke3iHA€ XalblK IapyallbUIBIFBIHBIH KONTEreH cajajlapblHAa, JEKTPKETEKTE,
TYPMBICTBIK TEXHUKAJa, OHEPKICINTIK JIEKTPOHUKaAA, PannoTexHuka xoHe T. 0. KeHIHEH KOJAaHblIa bl

PaguorexHnkaHblH JaMybl €peKIle >KOFapbl XHUUTIKTI (Merarepi) KypbUIFbUIApAbl KYpyFa OKenii:
aHTEHHaJap, reHepaTopiap, TYPJICHIIPTiluTep >KoHE T.0. OChl KYPBUIFBIIAPABIH KOIIIIri aybICIaibl TOKTBIH
KacueTiHe HeTi3Jelred aiHbIMajbl JJIEKTPOMArHUTTIK ©pICTI TeHepalusiay, OHBIH KOMETIMEH CBhIMCHI3
OarbITTaJIFAH SHEPrusi Oepyai Ky3ere acslpyra 0oaabl. DINEKTPOBaKYyM aclanTapblHbIH SPTYPIl TUIITEPiH KYPY
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TeleAnap, UMITYIbCTI KOI apHalbl paguoOaiiaHbIC, paluoNIOKalHs, ©JIIey TEXHUKAChl )KOHE OHEPKACIMTIK
3NIEKTPOHMKAHBIH 0acKa Ja cajlaJapbhIHbIH JaMybIHA CCOCIII OOIbI.

Kazipri yakpITTa 3JeKTp SHEprHACHIH Oepy JKoHE TapaTy YLIIH OachkiM KeIl araainapia yuidazaibl
XKYHenep KOoNIaHbUIagbl, ONapblH eleyil apTHIKIIBLUIBIFE OHEPKACINTIK OHMAIPICTIH KONTereH cajalapblHaa
KOJIZIaHBUIATBIH YII(a3anbl aCHHXPOH/Ibl KO3FAITKBIIITAPABIH alphIKIIa KapanaibIMIbUIBIFBl MEH ap3aH/aybl
0OJIBII TaObLIAbI.

Kazipri 3amaHfel 3HEpreTMKa OSHEPIHSIHBIH a3 WIBIFBIHBI 0ap KapamaibiM TYpJIeHAiprimTepa —
Oipdaszanel skoHe yidasanel TpaHchopMmaTtopiapabl KOJNJAHY apKbUIbl FaHa MYMKIH OONAaTBIH  ajblc
KalIBIKTBIKKA DHEPTHSHBI Oepyre HerizgenreH. On ylIKeH KyaTThl DJIEKTp DHEPTrHs Ko3/epiH (TeHepaTopiap/ibl)
o3ipiey  KaxerrimiriMeH — OaiimaHbicTel.  JKbUTy — SIEKTp  CTaHNMSJIAPBIHBIH — Ka3ipri  3aMaHFbI
TypOoreHepaTopiapbiHbiH KyaThl Oip arperatka 100-1500 mMBt TeH. YikeH KyaTrTtap TUAPOCTAHIUSIIAPIBIH
reHepaTopiapsl ja 6ap. bapibik ockl Macenenep/i AIeKTp TEXHUKACKI MEH 3JICKTPOHHKA JIe aTallaThiH FHUTBIM
3epPTTEH Ii, 931pIeai, KeTUIAIpEel )KoHe SHII3e/1.

dapmalieBTHKAIBIK HBICAHAAPALl JANBIHAAY Ke3iHJe KOCIMOphIHAApAa TEXHOJNOTHUSIIBIK aFbIHIapFa
OHJIIPICTIH KOITEreH canajgapbl YIIH JSCTYPJi MEXaHUKAJIBIK )KOHE IMIPOMEXaHUKAJBIK MpoiecTep (Ycakray,
MeJIIIIepIIey, apaylacThIpy, OIPTEKTI eMec jKoHe OIPTEeKTI CYWBIKTBHIKTapAbl KoHe T.0. 0ely), KbUTy MpolecTepi
(micipy, canKbIHIATY, MAacTepiiey, CTepWIM3alusiiay >KoHe T. 0.) Kipemi. TeXHOMOTHsIBIK MPOIEeCTEPIi
MEXaHUKaJAHIBIPY KOHE aBTOMATTAHIBIPY KOOIHECE OCHI TIPOIECTEP/Il IIEKTPIACHAIPY ACHT eiiHe OalIaHbICTHI.

TexXHONTOTHUITBIK, Ka0IBIKTa JKYMBIC iCTey OapbICHIHIA HETI3TI (YCaKTay, apanacTeipy, IMicipy kKoHe T.0.),
COHBIMEH KaTap KOCaJIKHI (THEY, OPHBIH ayBICTHIPY, OakplIay, TYCipy >koHe T. 0.) oIeparusiiap Kyprisiieni.
Ochl omnepanusulapIpiH apa KaThIHACBIHA, COHIAW-aK aJaMHBIH OJapJbl OpbIHIAayFa KaTBICYbIHA OaillaHBICTHI
ABTOMATTBl €MEC, JKapThUIAil ABTOMATTHI JKOHE AaBTOMATTHI OPEKET €TEeTiH JKAOIBIKTAap aXbIPaThLIAbL.
ABTOMATTHI eMec (KapamaibiM) jKaOmbIKTapAa KOCAJIKBI MKoHE HETi3Ti oneparusmiapabiy Oip Oelririd KoiaMmeH
OpBIHIAMIBI. ABTOMATTapaa OapiIbIK HETI3T1 KOHE KOCAIKBI Oepanusiiap afaMHBIH KaTBICYBIHCHI3 JKaObIKIICH
OpBIHIATIA B

3 DIeKTpOTEXHUKAHBI JAMBITY ITePCTIEKTHBATAPHI

byringe onektp oSHepruscel OalaHBIC TEXHUKACBIH/IA, AaBTOMATHKAJa, OJIIEYy TEXHUKACHIH[A,
HaBHTALMsIa KoijaHbutaapl. O MEXaHMKAJIBIK JKYMBICTap/Abl OPBIHIAY, KBI3JBIPY, >KapBIKTAHIBIPY YIIiH
KOJIIaHBUTa/Ibl, TEXHOJIOTHSUIBIK IpOLecTepAe (AIEKTPONIN3), MEIUIHMHAAA, OHONOTHANA, AacTPOHOMHAIA,
reoNiorusia JkoHe T.0. KommaHsianel. CTymeHTTep amabliHaa eki OacTsr MiHaeT Typ. bipiHmi ecem-smexTpik
YKOHE MATHUTTIK KYOBUTBICTApABIH (PM3UKAJBIK MOHIH OKBINT YHpEeHYy. Bbysl 3JeKTpOMarHUTTIK KYpPBUIFbIIapIbIH
YKYMBIC iCTey IPUHIUIITEPIH TYCIHYTE, OJapIbl TYPHIC aiaJanyFa MyMKIHIIK Oepei.

Amaiina, Ka3ipri 3aMaHFel MaMaHfa Oip (U3MUKAIBIK KyOBUIBICTAp JKETKLUTIKCi3. COHABIKTAH 3JEKTPIIK
eMec MaMaHJBIKTaFbl CTYACHTTEp Kelleci KOJAaHOaIbl KypcTapIbsl TaOBICTBI OKy VIIIH Ka)KeTTi KapamanbiM
Ti30eKTep MEH KYPBUIFBUIAPIBI €CeNTeY 9IICTEPIHAe aFapLIapIbl ATYHI THIC.

[Ion opOip TaKBIPBINTBIH TPAKTUKAIBIK JKOHE 3€pTXaHANBIK cabakrappiMeH Oekitimemi. by
cabakTapAplH TYpJiepl CTYHGHTTIH PEWTHHTICIH KaJbIITACTHIPYFa HETI3IENTeH arbIMIarbl OaKbUIayMeH
cyviemenneneni. ConabikTaH ToHAI TaObicTel MeHrepyaiH KEIIJI martepuanmeH »xyiem >XYMBIC OOIBITT
TaOBLIAIBL.

OJNeKTp TEXHUKAIBIK OHIMII eHAIpyre MYMKIHIIK O€peTiH 3JEeKTP TEXHUKANIbIK TEXHOJOTHsIIap KeTi
KaJlaMMEH JaMH[bl. DIeKTPOTEXHUKAJaH aKIapaTThl alyFa, TYPJICHIIpYTe )KoHe Oepyre apHaFaH JIEKTPOHHUKA
OemiHl. DJIEKTPOHMKA TEXHOJOTHACHIHBIH Oec ypmarbl e3repai: XIX racelpabiH oprachiHaH XX FachIpIbIH
opTachlHa JEHiHTi acmaisl MOHTaXAaH Oacram Oacra IJiatajapsl TEXHOJIOTHSICHl apKbUIbI Kasipri yakbITTa
MHTErpajIbl MUPOIJIEKTPOHHUKAFa JICHiH.

Bapnbik jxaHa jkoHe jkaHa KOMIbIOTepiep mbFapbuianpl. 1960 - 1970), muxpocxemanapaa (1970 -
1985), BUC - muxponporneccopisik (1985 - 2000), kermporneccopasix (2000 - 2010))

Kbt callblH  KOMIBIOTEpIIEpiH, OaillaHbIC KYpBUIFBUIAPBIHBIH (TeneoHAapIblH, MOAEMIEpIiH,
KOMMYTaLMSUIBIK >KaObIKTapAbIH) KaHa MOJENbAEP] IIbIFapbUIabl.

DNEeKTPOTEXHUKAHBIH AaMYBIHBIH OapIIbIK PEBOJIOLMSUIBIK CHUIIATHIHAA, HAKTHl MHHOBALIMSUIBIK MPOLIECC
KEKe JKEeTUINIpyJlep MeH KoOiHece JKEKe CUIATTarbl ©HEepTaOBICTApibl €HTi3y MKOJBIMEH OT€ KillIKeHTan
LIBIHAAPMEH KYPIIl )KaThIp.
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150 >xpu1gaH actaM yakbIT OOWBI MHHOBAIUSIAP CAaHBIHBIH AKCIIOHEHITHAIBI 6Cyi Oaiikanaapl. OChIHBIH
09opi DIIEKTPOTEXHUKAHBIH - OHBIH TCOPHSUIBIK HETI3JepiHIH 63repMenTiH 0a3UCiH/IE OPhIH aJlajbl
4. NnmoctpauusibIiK Matepuan: CabakThl ©TKI3y YIIH KeJeci MaTepHalbIK-TEXHUKAIBIK
KaMTaMachl3 €Ty KOJNJaHbUIabl: HOYTOYK, MyJIbTUMEAUSUIIBIK TIPOSKTOP, YKPaH.
5. Oneduer
Heri3ri:
1. DnekTporexHHKa U MeKkTpoHnka yueOHuk / A. H. T'opOyHoB ; oz pea. A. B. Kpasiosa. - Anmatsl
:OBepo, 2012
2. lllecrepkun, Anekceit Hukonaesuu BBeneHue B 3JCKTPOTEXHUKY. DIEMEHTBI U yCTPOKCTBA
BBIYMCIUTEIBHON TeXHUKH [TekcT] : yued. mocooue ais By3oB / A. H. lllecrepkun; YMO By30B 10 YHUB.
MOJUTEXH. 00pa3oBanuto. - M. : Topsiuast muaus - TenexoMm, 2015. - 251, [1] ¢
3. T'enbman, M. B.OCHOBBI 3JIEKTPOHUKH | DJIEKTPOHHBIN pecypc] : HCIIOMHEHNE HACTOIBHOE PYUHOE
MUHUMOIYy/IbHOE : MeTo. yYka3anus / M. B. I'enbman, B. B. llynaskos. - YenstOunck : Yurex-IIpodu, 2013. -
80 c.
4. AdanaceeBa H.A., bynar JLII. DnekrpoTexHuka u snekTpoHrka: Yued. nocoodue. CIIO.:
CII6I'YHuIIT, 2010. 181 c.
5. JlaBpoB B.M. JI 13 Dnextporexuuka u dnekTponuka: Koncmekt nekmauii. — Openoypr: [OY OI'Y,
2004. — 98 c.
6. Ara0OekoB I'.1. TeopeTrueckre OCHOBBI 3JIEKTPOTEXHUKH. - M.: Briciias mkona, 2006, 4.1,2,3
7. Tlandwuno JI.W. DaeKTpoTEeXHUKA U JICKTPOHUKA B DKCIIEPUMEHTAaX U ypaBHEHUX. [IpakTukym Ha
Electronics Workbench. Tom 1: DnektporexHuka, Tom 2: Dnexkrponuka, -M.: JIOAEKA, 2002 r. 1 Tom -303c.
u 2 Tom -287c.
KOChIMIIIA:
1. COopHHK 3a/1a4 IO TCOPETHIECCKIM OCHOBaM dJIeKTpoTexHUKH. [lon penaknmeit JI.A. becconona. -
M.:Bricmas mikonaa, 2008
2. AdanaceeBa H.A., Bynar JL.II. OnekTpoTrexHuKa U 3jekTpoHnka: Yued. mocoodue. CIIO.:
CII6I'YHuIIT, 2010. 181 c.
3. JlaBpos B.M. JI 13 Dnekrporexuuka u snekrpoHnka: Koncmekr nekiuii. — Openoypr: TOY OT'Y,
2004. - 98 c.
4. T'yce B.I'. DnexTpoHHKa 1 MUKPOIIPOIIECCOPHAs TEXHUKA: yaeOHHK 11t By30B / B.I'. I'yces, FO.M.
I'yces. — 6-¢ m31., ctep. — Mocksa: KunoPyc, 2013. — 798 c.: un
5. becconos JI.A. Teoperndeckre OCHOBBI AJIEKTPOTEXHUKH. DIEKTpUUecKre enu: yaeOHuk / JLA.
Becconos. — 11-e uzn., mepepad. u gon. — M.: l'apmapuku, 2007. — 701c.: un
6. Tampmepun M. B. DnekTporexHuka u dnekTponnka: Yueonuk / [anpnepur M.B. - M.:@opym, HUILL
HNHOPA-M, 2016. - 480 c.: 60x90 1/16. - (IIpodeccnonanpHoe 0Opa3zoBanme). - Pexxum moctyma
http://znanium.com/catalog.php?bookinfo=553180
7. CnaBunckuit A. K. DnekTpoTexHiKa ¢ OCHOBaMH IIEKTPOHUKH: yaeOHoe mocodue / A.K.
Cnasunckuii, U.C. Typesckuii. - M.: 1/ ®OPYM: HULI Uudpa-M, 2013. - 448 c.: un.; 60x90 1/16. -
(TIpodeccronansHOe 0Opa3oBanue). - Pesxxum goctyna http://znanium.com/catalog.php?bookinfo=494180
8. Dnekrpuueckre u3MepeHus U Npuoopsl : Yued. mocod. AJs cTyA. By30B, 00yU. 110 HAPABJICHUIO
nonroToBku OakanaBpoB u maructpos / [.U. Komsauuenko, [1.A. Muxamun, A.C. CremanoB; MOuH PO,
OI'bOY BIIO MI'VIL - M. : MI'VJIL, 2014. - 89 c. : un
9. Apsicranbaes K.E., XKymabekosa A.b., YMapoB A.A. CucreMsl yripaBiieHUsS XUMHKO-
(hapMaleBTHUECKMMH ITpoLieccaMu. - Anmartsl : OBepo, 2020. - 128 c.

6. bakbL1ay cypaKkTapsbl

DneKTp.i alryAblH Heri3ri kesenaepi

DNEeKTpOHUKAHBIH HETI3T1 Ke3eH Iepi

DNeKTp *KoHE JICKTPOHUKAHBIH JaMy oHe MaiAajaHy HepcreKTHBAIAPHI
Tycinnipy: onepauusiapabl XapTbUlail aBTOMATThI , aBTOMATThI PEKUMJIE OPBIHAAY.

poLONDE
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Ne 2 napic

1. Takbipb1obl: OM xoHe Kupxrodd 3anbsl. Kypzeni asektp Tiz0ekTepiH Tangay smicrepi

Makcartbl: DeKTp Ti30eKTepi xKoHe xanray TeHaeyaepi. OM 3aHbl xoHe Kupxrod 3anmapbl. DiekTp
SHEPTHUSACHIHBIH KO3/IEPi»

3.JlapicTin Te3ucTepi:

1.9nekTp Ti30eKTepi )KIHE KOChUIBICTAp TeHACYJIEpI.

2. DIIEKTp SHEPrHsIChIH KaObLIAAFbIIITAD

3. Om 3anpl )xoHe Kupxrod 3annapst

1.0nektp Ti30ekTepi KoHE KOChUIbICTap TeHueyiepi. Kes-KenreH sMeKTp KYpPBUIFBICHIHBIH YKYMBICHI
YIIiH ci3re KaXKeT, 3JIEKTP TOTBIHBIH OTYl YIIiH MIiHAETTI IIApT OHBIH OONybI kKaObIK Ti30€KTiH OOIYBI - JIEKTP
Ti30eri. DyeKTp Ti30eriHIH HEri3ri 3JeMEHTTEPi-0VJI KO3/ep JKOHE JICKTP SHEPTHUACHIH KaObuigarbimtap. Ochl
3JIEMEHTTEpACH 0acKa, 3JeKTp TIi30erinae oJey Kypajiiapbl, KOMMYTALMSUIBIK >KaOmbIKTap, OakaHbIC
XKeJinepi, ceiMaap 6ap. DNEKTp dHEPTUSCHIHBIH KO3JCPiH/Ie SJHEPTHSHBIH OPTYPIIi TYpJiepl AJIEKTP SHEPTHIChIHA
aiiHanmanel.  COHBIMEH, OIIEKTp CTaHIVMSUIAPBIHBIH ~TEHEepaTopiIapblHla MEXAaHUKAJBIK JHEPTHS JJIEKTp
SHEPTUACHIHA, TATbBAHUKAIBIK DJIEMEHTTED MEH aKKyMyJsTOpiapJa — XUMHUIBIK, KYH OaTapesiapblHIa —
JKEHLJ J)K9HE T. 0.

KaOpimarsimrapaa Ke3IepIiH dJIEKTp JHEPTHACHI KBUTY (KBI3OBIPY DIIEMEHTTEpPI), KapbhIK (IIEKTP
maMaaphl ), XUMHUSUIBIK (9JIEKTPOJIN3 BaHHAJIAPHI) J)KOHE T. 0. TYpIACHIIpUIC .

Herisri DJeKTpOTEeXHUKANBIK KYPBUIFbUIAp MaKCaThlHA Kapail TeHepalHsIalThIH JKOHE TYThIHATHIH
OoubIn OeriHeri.

OHpipynri KYpbUIFBIIAp 3JIEKTP DJHEPTUsACHH eoHaipeal. Onapaa SHEPTHSHBIH OpTYpPIi Typiepi
(XMMUSIIBIK, MEXaHWKaIBIK, XbUTy, Caynme jkoHe T.0.) dJIeKTp SHeprusichlHa aiHamansl. Omap Ke3mep Iemn
atamagsl (cyper. 2.1, a).

TyTBIHY-0YJT AJIEKTp SHEPTUACHIH 0acKa Typiiepre TypIAeHIipeTiH KYpbUIFbLIap.

By kypsUIFbLTap KaOBUTAAFBIIITAD 1N aTtananabl (cyper. 2.1, 6).

P Y A e

T =Fie BT o T T — Te= pirr oA a BRI TS T B3 ITET T OITET e S R
SHECTC  Toka AT B A ETET U e C i e hoToo e e T
B

g F & e

ol

oy

Ao aTerm T o - o R T T T Fesiic Top TTararta eTarca sms 6-

Cyper 2.1-Heri3ri DneKTpoTeXHUKANBIK KYPbUIFbLIAD

DJeKTp SHEPTHCHH KaOBUIIAFBIIITHI ICKe KOCY YIIIH OHBIH KipiC KBICKBIINTAPBIHIA OenTii Oip BIKTHMAI
allBIPMAIIBUIBIKTEL, SFHU DJIEKTP KEpHEYiH Kypy >XoHe cakray Kaxer. On ymiH KaObuiay KypbUIFBICHI
reHepaTopFa KOChUIa b,

Onektp T1izberi — OKK — E, Toxk — |, kepuey — U sxoHe sriektp Keneprici-R cumarranaTbiH 31eKTp
SHEPTUSCHIHBIH K63/epi MEeH KaObUIaFbIIITAPbIHAH TYPATHIH JJIEKTP KYPBUIFbIIAPBIHBIH KUBIHTHIFBI.

OnekTp Ti30erine KipeTiH jKeKe KYphUIFbLIap 3JIEKTP Ti30eriHiH 3JeMeHTTepi Aen aranaasl (cyper. 2.2): S —
QKBIPaTKBII — (KOMMYTaLMSUIBIK anmaparypa); E — akkymynsaTopislk Oatapest (3J1€KTp SHEPIUsCHIHBIH Ke3i);
HL — snekTp 3HeprusceiH KaObULIarbil (KbI3ABIPY aMbl); pA — ammepMmerp; pV — Boabt™erp; R1, R2 — snextp
9HEPrusichiH KaOpuinarbiuTap: 1, 2, 3, 4 — cxemansiH Topantapsr |, 11 — Tayencis kontypiap.
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Cyper 2.2-371eKTp Ti30eri )oHe 3JeKTP Ti30EriHIH JIeMEHTTEpPI

Onpa GesiiHIeH 3JeMEeHTTEpl 0ap 3JIeKTp Ti30eriHiH 0eJIiri TI30eKTIH Oeimi aemn atanaasl. Ti30eKTiH
TapaTyIlIbl JIEMEHTTEPI-OYJI Ko3/iep MeH KaObUIIarbIITap bl OailaHbICTRIPaThIH OalIaHbIC. DJICKTP
ChIMIapbIHaH Oacka, OyJ1 OaiTaHbIcKa OacKapy skoHe 0acKapy Kypasjaaphbl, COHIal-aK TYPIICHIipIill
KYPBUIFBIIAP Kipyl MYMKIH, COHBIH apKACBhIH/IA JJIEKTP YHEPTUSACHIH KAITBIKTHIKKA Oepy KoHEe KaOBUIAAFbITITAD
apachlH/ia TapaTy bIHFAUIIBI 0OIa bl

DnekTp Ti30eriHiH rpaduKaIbIK OeiiHeci cxema jem atanaapl. Kypaemi asekTp Ti30ekTepinae TapMak,
TYHIH, KOHTYP CHSKTHI YFBIMIAP ePEKITIEIICHEI].

Tapmak-Ti30eKTeNreH 3IeMEHTTEPACH TYpaThiH Oipjeii Torbl 0ap 3JeKTp Ti30eriniy OeiMi (cyper. 2,
tapmak 1-3 Hemece 1-2 Hemece 2-4).

Tyiiin-yr Hemece ofiaH 1a Ker OyTakTapIbiH TYHickeH xepi (cyper.2.2, Tyidiu 1, 2, 3, 4).
I'eoMeTpHSIIBIK JKOHE BIKTUMAJ TYHRIHIACPII aXKBIPAaTHIHEI3. 1 jKoHe 2 TYHiHAep MOTEeHITHAIIBI, OWTKeHi R 1
PE3UCTOPBIHAA KePHEYAIH TOMEH eyiHe OaiiIaHbICThI OMapplH HoTeHnramaaps! ( 1 2) teq emec. 3 xoHe 4
TYHIHIEP T€OMETPHUSIIBIK, OUTKEHI 3 = 4, COHIBIKTAaH 0J1 Oip MOTEHIIMAJIAbI TYHiH 0OIabl.

KounTyp-Oyn GipHemre 6yTakTap MeH TYHiHAEp apKbUTBI OTETIH jKaOBIK JKOJI, COHABIKTaH Oipe-6ip
TapMax IeH TY#iH Oip perTeH Ko Ke3aecte i (Mpicansl, cyperte. 2.2: KoHTyp 1- 2—4-3 = 1).

Tayeunci3z koHTYp-Oys KeM aerenze 6ip )kaHa TAPMaKThl KAMTUTBIH KOHTYP (MBICaIIbI, Kypimt. 2.2-1
xoHe 1l koHTYypIap).

DnexTp Ti30eKTepiHiH HeTi3ri CHITaTTaMachl-BOJIBT-aMIIepiik cunatrama — BAX) - kepHeyIiH TOKKa
TOY eI ILIIT 1.

VACH TypiHe colikec CBI3BIKTBI XKoHE ChI3BIKTHI eMec Ti30ekTep OemiHemi. DmeKTp Ti30eriHiH dIeMeHTTepi
AJIEKTpP KeIepTiciMeH CHITaTTaNa Ibl, oJap KeiOip KaObUIIaFpITapia KOMIAHPUIATEIH KEPHEYTE TOYEI/Ii, all TOK
KepHeyTe MPONmOpIHOHAIIbI J)kaHe R = const, ai Gackamapsiaa Toyencis. bipinm xarmaiiaa, Oy aneMenTTep
CBI3BIKTHI JIETI aTanajbl, ojapaa chi3bIKTel BAX 0ap (cyper. 2.3, a).

MyHnal 3neMeHTTer1 TOKTBIH KepHeyre Toyenautiri OM 3aHbIMeH aHBIKTalabl:, MyHJIAFbl R —
CBI3BIKTHIK 3JIEMEHTTIH KeIeprici.

2. DNeKTp PHEPTHUSICHIH KaObUIIAFIIITAD

Typaxtsl Tok onerte I, aitHpIMais! i(t) GenriciMeH OenrineHeni; TypakTel OMO - E, aitHpiMansr e(t),U,
u(t) kemepri - R, eTkizrimutik-G. xanbikapanslk OipiikTep xkyitecinae (SI) Tok ammepmen enmeneni (A), OMO -
BoubTIieH (B), omaarsr kKapehinblk (OM), ©TKI3TImTIK - cuMercrte (Cm).

OnekTp TIi30CKTepiH Tanjay Ke3iHJe, OJETTe, TOKTapIblH, KEpHEYJEp/iH JKOHE KyaTThIH MOHI
OarananHajbl. by skaFmaiiia opTypiii dKYKTEMENEpIiH HAaKThl KYPBUIFBICHIH €CKEPY/IiH KaKeTi )KOK. Tek onapabiH
Kezepricid Oimy maHb3abl - R, nHAyKTHBTUIK - L Hemece coliibiMabuiblk - C. MyHIail Ti30eK 3JeMeHTTepi
AJIEKTP SHEPTHUSCHIH KaOBLIIAFBIIITApP IS aTaja bl

DJNEeKTp PHEPTUACHIH KaObUIIAaFIINTAP MTACCUBTI JKoHE OelIceH Il OOMbIIT OeiHe .

[MaccuBTi KaOBUTHAFBIIITAD JAEM aTalajbl, OHNIA KOJJAHBUIATBIH KepHEYIiH ocepiHeH DOMO maiina
O0onmariel. [laccHMBTI KaOBUIIAFBIIITAPIBIH BOJBTAMIIED CHUIATTaMajaphl IBIFY TEri apKeUIbl eTeni. KepHey
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OoyiMaraH Ke3Jie OYJI SJIEMEHTTEP/IIH TOrbl HOJTe TeH 0oJiapl. [1acCHBTI AlIeMEHTTEp IIH HETIi3r CUITaTTaMachl-
KapchUblK. Kemeprici KonmaHbUIATBIH KEPHEYr'e TOYENIi eMeC MAcCHBTI AJIEMEHTTEP CHI3BIKTHI JCI aTajajpbl.
[IeHOBIFBIHIA MYHIAH 3JEMEHTTEP JKOK. bipak pe3ucropiap, peocTaTTap, KbI3IbIpYy IIaMIaphbl oHE T. O.
oJlapfa eTe MaKblH, MYH/Iall 2JIEMEHTTEpIerl KepHEYIiH TOKKa Toyenautiri OM 3aHbIMEH aHbIKTaNa b, srHA. U
= IR, MyHzaFbI r-37IeMeHTTIH Keneprici. Erep kepHey MeH TOK aifHbIMabI Ooica, OYJ1 TOyeNIiliK e3repMei/ii.

ONEKTp SHEPrUsiChiH  KaObUIAAFBIIITAPFa CBHIMBIMIBI JKOHE MHIYKTHUBTI 3JIEMEHTTEp JKaTalbl.
ChIBIMIBIIBIK 3JIEMEHTIHIH HEri3ri MmapamMerpi-ChIMbIMIBLIBIK ¢. ejrremM Oipimiri - ®apana [P]. PesepByapra
KOJIZIaHBUIATHIH TYPAKTHI KEPHEY Ke3iHe 3apsi/i OHbIH TOCECHIIITEPiH/Ie )KUHAJIAIbI

Q=C.-U. (2.1)

ChIiBIMIBIIBIK  apKbUTbl ToOk aFbin KeTmehai. Byl TypakThl TOK Ti30€TiHIEri ChIMBIMIBUIBIKTBIH
KeJleprici meKCi3AiKKe TeH eKeHiH OuIaipei.

Erep pesepByapra u(t) aiiHpIMaJIbl KEpHEY KOJJIAHBLICA, OH/IA OHBIH TOCEM/IEPIHICTI 3aps]] aliHbIMAJIbI

6omager Q(f) = C - u(t) . (2.2)
byn sxxarmaiina Tiz0exkTe TOK maiiaa 0omasl
i (t)= de Cdﬁo- (2.3)

OpHek (1.7) erep Ti30CKTe alHBIMAJBl TOK aFbI KETCe, pe3epByapaarbl KepHEYIIH TOMEHICYIH
aHbIKTayFa MYMKIHIIK Oepei
1 t
U (t) = Elic (t)dt . (2.4)

CoIMBIMIBIIBIK IEMEHTIHIH aifHBIMAJIBI TOKKa Keaeprici OM 3aHBIMEH aHBIKTAJIATHIHBI aHBIK, OipaK
OJ1 TEK IlIaMara FaHa eMec, COHbIMEH KaTap TOK IeH KepHey/iH (GopMachiHa Jia 0alIaHbICTHI.

WHayKkTHBTI SIEMEHTTIH HETi3ri mapaMerpi-uHIyKTHBTUIIK - L. emmem Oipmiri - ['eapu [[']. Erep |
TYPaKThl TOK | MHIYKTUBTIIIT apKbUIbl OTETIH 0OJICa, OHA YaKbIT ©T¢ Kejle ©31H-631 WHIYKIHSIHBIH TYPaKThI
aFpIMBI TTak1a 6omasl

y=L-1. (2.5)

L snemeHTi maeanapl Ien caHaiMBI3, SFHA R OYpBUIBICTapBIHBIH Keneprici koK. by skarmaiina
JJIEMEHTTer1 KepHEYyIiH TOMEH eyl HOJTe TeH OOJTaThIHBI aHBIK.

WHaykTuBTI 37eMeHT | (t)aiiHbIMaibl TOK KO3iHe KOCHUIFAH JIETiK. AFBIHIBIK OaillaHbIC aiHBIMAJIbI
6omamer y(t) = L- 1%}2‘, (Ajyblcnanal &j"LIH e3airineH nHAYKuusHbIH DKK kaTymkaceiHa okenemni

e ()= (2.6)
- dt dt
r=0 6onrauza, 9I[C eL(t) MHAYKTUBTLTIKKE KOJIAaHBUIATHIH KEPHEY/I1 TeHeCTipeni
di(t
u(t) =-e () = ( ) 2.7)

Opuek(1.11) erep oran KonmaubuIaThia U (f) kepHeyi Oenrini 6osica, MHIYKTUBTUIIK TOTHIH aHBIKTayFa
1
mymkiagik 6epexni. I, (t) = IJ. u(t)dt. (2.8)
0

[TaccuBTinen Oacka, >JIeKTpOTexXHHMKaza OenceHIi KaObUIIArbllITap KojaaHblianel. Onapra 3JIeKTp
KO3FAIITKBIIITAPbI, 3apsiiTay MpoleciHae Oatapesuiap xoHe T.0. jkaTalbl. Oenriii Oip 'karnaiap/ia aifHBIMAIIbI
TOK Ti30eringe OejceHAl SJIEMEHTTEpHiH pPeji HWHAYKTUBTUIK TI€H CHIABIMIBUIBIKTEI  OpPBIHAANIbI.
KaOburnarsiika KoJIIaHbUIATEIH KEpHEY Kapchl OMO MeH 3JIeMeHTTIH Ke/epriciHieri KepHeyliH TOMeHIeyiMeH

tenecripinen, aran. U = E + 1Ry, . (2.9)
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3. Om 3aHpI )xaHe Kupxrod 3anmaps
BOMO ke3i koK Ti30ekTiH Oeuriri ymid OM 3aHbl (cypeT.2.8), ocbl OIIMHIH TOTBI, KEPHEYI kKoHE
KeJeprici apacsiHaa OailylaHbIC OpHATAIBL.
U= @a— @n,
(a )KOHE (@p — a JKOHE D HYKTeNepiHiH MOTEHIHAITBL.
| = Ua /R, myamarsr U = IR— yuackecinmeri kepHeyain ToMeHeyi

? L'r:a.’:l

2.8-cyper-OKK ke3i 0K Ti30eKTiH 0eriMi

Kupxrod 3anmapst

OJEKTPJIiK MakcaTTap/pl Tajjay *oHE eCeNnTey YIIH KOJAaHbUIAThIH Herisri 3anmap-Kupxrotei [
skone Il 3aHmapsl.

I Kupxrod 3aHBI 3JEKTp 3apsAbIHBIH CaKTaTy 3aHBIHBIH caliapbl OONBIN TaOBUIANIbI, OFaH CoiKec
BJIEKTp Ti30€TiHIH Ke3-KelAreH TyHiHiHAe Oip OenTiHiH 3apsasl >KMHAKTaNIAa Ja, TOMEHICH ¢ aMaijibl.
Kupxrodrein | 3agpma colikec dekTp Ti30€TiHIH TYHIHIHAC J>KWHAIATHIH TapMaKTapIblH TOKTAPHIHBIH
anreOpalbIK KOCBIHIBICH HOMNTe TeH (cypeT. 2.9).

Kupxrod 3ausmby [-HiH Tarbl 6ip TYKBIPBIMBI K€H TapaliFaH: TYHIHTe €HETIH TOKTApABIH adreOpajIbiK
KOCBIHIBICHI OfIaH IIBIFATHIH TOKTap/IbIH KOCHIHABICHIHA TeH. byn skarmaiiga TyiliHre OGarbITTairaH TOKTap Oip,
epIKTI TYpe TaHmaJdFaH OeNriMeH, ajl TYHIHHEH OaFrbITTaIFaH TOKTAP KEPiCIHIIIE abIHA b,

Cyper 2.9-snextp Tiz0eriniy TyHiHi
k=l

MYH/IaFbl N-TYHiHHEH TyHiHre OarbITTanFralH 0apiiblK TOKTApIbIH CaHbl; K-TOKTBHIH PETTIK HOMIpI.

|1 < |2 \— |3 =0

Il Kupxrod 3aHbl SHEPrHSHBIH CaKTaly 3aHBIHBIH Calfapbl OOJNBIN TaOBUIAABI, OFaH OaWJIaAHBICTHI
KaOBIK Ti30eKTeri MOTEHIIHANIBIH 03repyi Heure TeH Oomanel. KupxrodTeiy 11 3anpHa colikec xaObIK Ti30€KTIH
OapIipIK OeIiMIepiHiH KepHEYIepiHiH anreOpatblK KOCHIHIBICHI HOJTE TEH.

OMO 1l ke3xepiMeH anMmacThIpy cxemaiapbiHa KatbicThl Kupxrod 3anbl kenecield TY KbIpbIMIaia bl
aOBIK Ti30EKTiH PE3UCTHUBTI JJIEMEHTTEPIHJErl KEpHEYAIH TOMEHJEYIHIH anre0pasiblK KOCBIHIBICHI  OCHI
Ti30eKKe KipeTiH Ke3aepaiH OMO-HiH anreOpanblk KOCHIHABICHIHA TeH. TeHmeynepi KypacTeIpy Ke3iHie
Tepmunzep "+" OenriciMeH aibIHABI, €rep KOHTYPIBIH ailHaily OarbIThl TOK HeMece DMO OarbIThIHA COMKec
Kence, aiitiece TepMuHaep ' — "' Oenricimen ansiHaas! (cypet. 2.10).2.10).
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Rl

M — Ti30eKTeri pe3UCTOpJIap CaHbl.
Il

Y E =2 R,
k=1 k=l

M — PE3UCTUBTI AJIEMEHTTEP CaHBI;, N-KOHTYpIaFrsl DMO Ke31epiHiH CaHbL.

I{R,+R.)=FE

Bipinmri 3aH kupxrod 3aHmapsl, €Ki TYKBIpEIMIaMaap.

1. Ke3-kenreH TyiiH apKbLIBI OTCTIH TOKTaPIbIH KOCHIHABICHI HOJITE TEH.
2. TyitiHre araThiH TOKTapAbIH KOCHIHBICHI OIaH IIBIFATHIH TOKTAPIbIH KOCBIHIBICBIHA TCH.

KupxrodTeIH eKiHIII 3aHBI:

AnrebpanblK coMachl Kyiay KepHEYIH Ke3 KelreH TYHBIK KOHTypAa TeH anreOpaliblK coMachl OOHBIMEH

OKK-i, ocel KOHTYpFa, T. C.

2IR=2E.

Comaitap/pIH SpKanChICEIHA TEPMUHJIED, €rep Oap alHabIT OTy OaFbIThIHA Colikec Kence, "Kocy"

OenriciMeH Kipemi.

4. WnmocTpanusiabiKk Matepuan: Ca0akThl ©TKi3y VIIH Kelleci MaTepHaAbIK-TeXHUKAJIBIK
KaMTaMachl3 €Ty KOJIaHbUIa(bl: HOYTOYK, MyJIbTUMEIHSIIBIK TPOSKTOP, IKPaH.
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HNH®PA-M, 2016. - 480 c.: 60x90 1/16. - (ITpodeccuonanpHoe oOpa3zoBanue). - Pexxum moctymna
http://znanium.com/catalog.php?bookinfo=553180

16. Cnapunckuii A. K. DieKTpOTEeXHHKA ¢ OCHOBAMH DJIEKTPOHUKHU: yueOHOe mocooue / A.K.
Cnasunckuii, U.C. Typesckuii. - M.: UJI ®OPYM: HULL Uudpa-M, 2013. - 448 c.: un.; 60x90 1/16. -
(ITpodeccronanpHoe 00paszoBanue). - Pexxum fgocrtyma http://znanium.com/catalog.php?bookinfo=494180

17. DnexTpudeckue M3MEpPEHH U TPUOOpPHI : Yued. moco0. s CTyI. By30B, 00yY. 110 HAIPaBIICHHIO
moaroToBku OakanaBpoB U maructpos / I'.W. Konsuuuenko, I[1.A. Muxamun, A.C. Crenanos; MOuH PO,
®I'BOY BIIO MI'VIL - M. : MI'VJI, 2014. - 89 c. : u.

18. Apsicranbaes K.E., )Kyma0ekora A.B., YMapos A.A. CucremMsl ypaBicHHASI XUMHKO-
(hapMalleBTHYECKUMU ITporieccaMu. - Anmartsl : Dsepo, 2020. - 128 c.
6. bakpL1ay cypakTapbl
1. DnexTp Ti30€riHiH HETi3Ti YFRIMAAphIH aTaHbI3
2. DeKTp Ti30eriHiy TapMarbl He A€l aTaaabl?
3. TyciHaipy: KOHTYp, TYHiH, €Ki TePMHHAIJIBI, TOPT TEPMUHAIIBI HE JIST aTalaibl?
4., Ti36ex Oeiri yrmia Om 3aHEIL.
5. Kupxrod1eix OipiHIIIi 3aHBIHA aHBIKTaMa OepiHi3.
6. Kupxrod 1oy exiHImi 3aHpIHA aHBIKTaMa OepiHi3.

Ne 3 adpic
1. TakpIpbIobI: bip dhaszansr allHIMAJIBI TOKTBIH JJIEKTP Ti30eKTepi
2.Makcatbl: Herisri TyciHiKTep/Ii, CHHYCOHIAIBI IIaMaap/bl YChIHY TOCUIIAEpiH, alHBIMAJIBl TOKTHIH
9EKTp Ti30EKTepiHiH JieMeHTTepiH, Oip Qas3anpl aHBRIMAIBl TOK Ti30EKTepl YIIIH >XKeAen MoHAep YIIiH
Kupxrod 3annapein MeHrepy.
3.JlapicTiH Te3ucTepi:
1. bip a3aisr aitHBIMAJBI TOKTBIH AJIEKTpP Ti30EKTEPi Typaibl HETIi3Ti YFeIMaap.

1. bip ¢a3aier aitHBIMaIBI TOKTBIH JJIEKTP Ti30€KTEPi Typasbl HETI3r1 yFeImMaap.
OHepKaCINTIK eHAIpiC AaMbIFaH CaiblH TYPaKThl TOK 3KOHOMMKAJIBIK HHEPrUsIMEH >KaOIbIKTayIblH Ocill Kele
KAaTKaH TallalTapblH KaHAFaTTaHJBIPAbL. AWHBIMAJIbI TOKTBI €HTI3yTe 3JIEKTp KapBIFBIHBIH JaMybl BIKIAI eTTi,
acipece 1876 xbuibl 1. H.SI61049KOBTHIH "37eKTp maMbIH" oijan Ta0ysl — alHBIMAJIBI TOK Ti30eriHe KOChUIFaH
Ke3[le TYPaKThl >XaHFaH PETTErilli >KOK JOFalblK IaM. OJEKTPIiK >KapbIKTaHIBIPYABIH OJaH opi JaMysl
TpaHchOopMaTOpIIApIbIH, JKETUIAIPIITeH KOHCTPYKLMsUIApbIH JaMbITyFa cepriH Oepni. TpanchopmauusHbig
YJIKEH apTHIKIIBUIBIKTApbIHA OaiIaHbICThl Ka3ipri SJEKTP JHEPreTHKAChIHIA €H alJbIMEH CHHYCOWIAJIbIbI
allHBIMAJIBl TOK KOJNJAHBUIAJbl. AWHBIMAJIbl TOKTHIH SJEKTP JHEPrHsCHIH Oepy a3 IIBIFBIHAAPMEH JKOHE
aliTapibIKTall ap3aH SJIEKTP JKeTiCiMEeH JKYpelli, OUTKEHI TYPaKThl TOK XKeliJepiHae KOIAaHbUIaTBIH ChIMIAPABIH
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KMMACBIHaH OH €ce a3 KMMaJbl ChiMIap KonaaHbiiaasl. COHBIMEH KaTap, CHHYCOHMIANBI TOKTHI KOJNJIaHY JKOFaphl
KyaTThlI 3JIEKTP SHEPTUACHIH allyFa MYMKIHIIK Oepei.

Cunycouaabl ailHBIMaNbl TOK 3JIEKTP JKETEriHJe, TYPMBICTHIK TEXHUKaa, OHEPKICINTIK 3JICKTPOHHUKAA,
paZnoTEXHUKAA dIIEKTP SHEPTUSCHIH OHAIPY, Oepy jKoHE TYpIIEHAIPY Ke3iH/Ie )KETEKII OpbIHFa he OOJIIbL.
Kasakcranna (Eyponagarsr cuskrbl) 50 ['i1 allHBIMAIBI TOK JKULIITT OHEPKACINTIK KUUTIK JCIT aTanabl.
AWHBIMAJIBIIAD YaKbIT ©T€ Kejie o3repeTin OMO, Tokrap MeH KepHeyiiep Aen atanaapl. Onap esnmemi, Oenrici
HEMece eJIIeMi oHe Oenrici OOMBbIHIIA e3repyi MYMKiH. DIEKTPOTEXHHKa/la CHHYCOMIANbIbI 3aHFA COHKeCc
YaKBIT OT€ KeJle 03repeTiH ailHbIMAJIBI TOK €H KO KOJJaHbUIbL.

CuHycouIabl TOKTHIH HEri3T aHbIKTaMaJIapbIH KapaCThIPBIHBI3.

1. A#HBIMaNBl SJEKTPIiK IIamMaliap YakbITThIH (QYHKIMsIapel OOJNBIN TaObUIAABI, ONApAbIH Ke3 KelreH
YaKBITTaFbl MOHJIEPI JIE3/IIK A€M aTagaasl )kaHe i, U, € Kii opinTepiMen OenriieHet.

2. Ke3eneri TOKTbIH, KepHEYaiH, IMO-HIH MaKCHMaJIIbl MOHAEPI aMIUIUTYIAIBIK MOHJIEP JCI aTajlalbl )KOHE
Im, Um, Em sen Genrineneni.

3. TokThIH, KepHEYIiH Hemece DMO opralia MoHI-OH KapThl TOJKBIH YIIIH DIIEKTP 3apsablH Oepy apKbLIbI
TypakTel ToKka Oamama wmommep (T/2). Omap Icp, Ucp, Ecp-men Oenrigenemi xoHe (opMyragapMeH
AHBIKTAIIA/IbI:

T 2
JI' = EIPH‘ 'L'I- — "'L m E =\ IEh'l
op L] cp .\~ ! cp 7.\ &
L8 i T
4. TokThIH, KepHEYAIH HeMece DMO — HiH KOMAaHBICTAFBI MOHIEPi-t Ke3EHIHEr1 )KbLUTYy OemiHici OObIHIITA
TYpPaKThl TOKKa O6anama mauaep . Omap |, U, E nen Oenrineneni sxoHe GpopMynajapMeH aHbIKTaJIa bl

Erep 6i3ne cunycoun 6ap 6oica (cyper. 3.1), conan KeiiH CHHYCOHIAIbl TOKTBIH JIE3/1iK MOHIHIH OpHEri
TPUTOHOMETPHSUTBIK QYHKIUSIMEH aHBIKTAAbI:
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Cyper 3.1-cunyconaajibl TOK rpaguri

Mynna I m — TOKTBIH aMIUIMTYAAJbIK MOHI; t — CMHYCOMIAJIbI Iepuom; i, — Oacrankel (aza — GacTankbl
Oacrany ke3inzeri (azanbik Oypbimka TeH mama (t = 0); @=2nf— OypbInThIK XUiniK, MyHJarsl =1/T-cuHyconIaNbl
TOKTBIH YKHLIII.

AVHBIMAITBI TOKTAPMEH ecenTeyiepie ojap OYphIITHIK KUUTIKTI e Koianaasl o, on 2af Hemece 6,28 f. oHBI
repire eMec, CeKyHIbplHA pajana Ounnipy kepek (pamuan Oypeiibl 3600 — nmaH 2w ece a3). AWHBIMAIBI TOKTap
onerte xuimk OowbiHIma Oemineni. XKuiniri 10 000 I'n-ten a3 Toktappl ToMeH kuimikti TokTap (NH TokTapsr) nem
aTaijpl. Byn TokTapia KWINIK amaM JaybICBIHBIH HEMece MY3BIKANBIK aclanTapiblH OpTYPIi JbIOBICTAPBIHBIH
JKULTITIHE COHKEC Keleli, COHIBIKTaH OJapAbl JBIOBICTBIK JKHUTIKTEp ACM aTalabl (IBIOBICTHIK JKULTIKTEPTe COWKeC
kenmMeiTia 20 ['11-TeH TeMeH ToKTapasl Kocmaranaa). Pamuorexamkana NH ToKTaphsl yiakeH KOJNIAHBICKA We, acipece
pamuotenedon Oepiriciame.

Bip nepuon cunycommaisl OMO Hemece cUHycoMaaabl TOK (azacel 2 paauaH Hemece 360 ° esrepeni,
COHJIBIKTaH aifHbIMaJIbl CHHYCOHMIATBI TOKTBIH OYPBIIITHIK XKHITIr:

_21'17_2
W= = nf

Ti36ex OemiriHiH TOrbl MEH KEpPHEYi apachIHIAFbl (Pa3alblK BIFBICY OYPBITIBI 9/IETTE (0 SPITIMEH OenriieHe i
YKOHE KepHEYAiH OacTankpl (hazachlHAH TOKTHIH OacTamkhl (pa3amapblH amy apKblIbl aHBIKTATa IbI:

=¥,¥i

¢ - OypsImbr-anreOpansiK mama. Erep Ve wf, TO P>0, Oy Karmaiia KepHey ¢azagarbl TOKTaH O3BITI

KeTel Hemece TOK (a3ajaH KepHEyAeH apTTa Kanajsl aeri. Karmaiina ¥ullW: 'P<0, SFHU KepHey (a3afa TOKTaH
apTTa KaJlaJibl HeMece TOK 3.2-CypeTTe KopCeTUIreH el KepHEYIeH achll TYCe:
i M

3.2-cypeT-KepHey MEH TOK JuarpaMMachl:
a) (a3ajbIK BIFBICYMEH (¢ = yu-\yi); 0) Oipaeii 6acranksl dazanapmen (yu = yi )

bipueme cunHycompanbapl mamanapael (€, U, 1) Oipre KapacTbpraH Ke3Ze, SETTe, ONapiAblH (a3aiblk
OYpBIITAPBIHBIH aHBIPMALIBUIBIFBIHA KBI3BIFYIIBIUIBIK TAHBITA b

dazanblK BIFBICY OYpBIIIBI-€KI CHHYCOMIANbBI IaMaHbIH OacTankpl (a3ajmapblHBIH albIpMaIIbUIBIFEL. Ti30ek
OeJIiriHiH TOTBI MEH KepHEYl apachlHAAFbl (ha3aiblK BIFBICY OYpBIIIBI TOKTHIH OacTankpl a3achbiH KepHEYIiH OacTamKbl
(azacelHaH ¢ = Wyu — Wi axy apKbUIbl aHBIKTANaabl. Bypblmr-anreOpanbik MoH, OH Aa, Tepic Te 00mybl MYMKiH, Oip
CHHYCOHMJANbl MOHHIH eKiHIIiCiHeH (a3amaH O3Bl KeTylHE HeMece OAaH apTTa KalyblHa OallaHBICTHL. 2.
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CuHycouaabIbpl aMallapasl YChIHY oicTepi
CuHycoHnIaJbl 3aHFa COHKEC ©3repeTiH IaManapbl YChIHYIbIH OipHele aici 6ap:
- TPUTOHOMETPHSUTBIK, (DYHKUHUSUIAp TYPiHAE, MbICAJIB:
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i = Imsin(wt+yi) ; u = Umsin(wt+yu) ; e = Emsin(wt+ye) .
- [IaMajapablH YaKbITKA TOYEIILTIHIH rpaduKTepi TYpiHae-yaKpITIIa quarpammanap (cyper. 3.3);

'
i, &,

ﬁmi YT

3.3-cyper-mamanapablH yakbITKa TOYSIIUTIK rpaduri-yakpITIIa AuarpaMmmaiap

- aifHaJIMallbl BEKTOPJIAp TYPIHJIE - BEKTOPJIBIK OCHHEeY dici;

- KYpaeni caHaap TypiHae-Kypaesi Cyper.

CoOHFBI €Ki 9MIICTi TONBIFBIPAK KapacThipaitbiK. Bekropiibik Oeitneney amici (cyper. 3.3)

AMm BEKTOpbI JCKapTTHIK JKa3bIKTHIKTA caraT TUliHE Kapchl aiiHamaabl. CHHYC aHbBIKTaMachlHA COHKEC
alfHaIIMaJIbl painyC BEKTOPBIHBIH y OCIHE MPOESKIIUSCHI

yakpIT coTinme t = 0: a=a 0 =a m sin ya;

yakgsIT oTe Kerme t1: al =amsin (T1 + ya).

MyHna v a - 6acranksl ¢asza, y 1=y a+ o tl; y2 =ya + ot2.

- Cyp. 3.3 OH kxaKTa CHHYCOH] CaJBIHFaH, OHBIH JIC3TIK MOHEP] Ke3-KeITeH yakeIT MoMeHTi yiriH T Y ociHe
allHaNaThIH PaJNyC BEKTOPBIHBIH COWKEC MPOESKIUSICHI PETiHJIE TAOBUTFaH. OChI KYPHUIBIMIAP/IBIH HET131HIe Ke3-KelIreH
CHHYCOHMJIANbI (D)YHKIMSHBI Y3bIHABIFI OFaH COHKEC KENEeTiH alHalIMalbl Pajnyc BEKTOPBIMEH (IMApTTHI TYpAE)
OeliHeneyre 60mampl Iem aiTyra Oomabl.

u e 1

.;r i — - Bl |
s a |
A [ e | .{I
@"r %“L \ -"Jrr.'
a r‘a' . ed
- “\f"_ k] _“"I. . - J e — __....'r

ol W5
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3.3-cyper-cHHYCOU, OHBIH JIE3/IIK MOHJEpi Ke3-KeJIreH yaKpIT MOMeHTi yiriH T y ociHe aifHanmaThIH paguyc
BEKTOPBIHBIH COMKEC MPOESKIMUACH PETiHEe TAOBUIFaH.

VYakpITTBIH CHHYCOMAAIBIbl (QYHKLIUSIIAPbIH OCHHENEHTIH pallyC BEKTOPJIAPBIHBIH JKUBIHTHIFBl BEKTOPJIBIK
JrarpaMma Jietl aTanaipl. ATHaIMasbl BEKTOpIapasl KOIaaHy Oip cyperTe Oipaei >KULTIKTeri SpTypIli CHHYCOUIATbI
©3repeTiH IIaMallap/blH JKUBIHTBIFBIH BIKIIAM TYPIE KOPCETYre MyMKiHAIK Oepemi. Bekroprmapipl KMHaKTay >KoHE
a3aiTy TPUTOHOMETPUSUTBIK (QYHKIHMsIapFa KaparaHJa JJieKaiiia KapamnaibiM, COHIBIKTaH 9JIic ©Te KeH TapajFaH —
KaparaibIM KoHE TYCIHIKTI.

CuHycouaabIbl yakbIT (DYHKUMSCBHIHBIH Kypeii OefHeci

Byt amic BeKTOPIIBIK AMarpaMMaiapAblH KaparnaibIMAbUIBIFEl MEH KOPIHYIH [1oJl aHAINTHKAJBIK eCerTeyiep
XKYprizy MYMKiHAIriMeH OipikTipeai. YaxbITTbIH CHHYCOMZANbIAbl (YHKUMSCHIH OCWHENEHTIH paauyc BEKTOPHIH
oTKizeMi3 (cyperTi KapaHpi3. 3.3) JCKapTTHIK Ka3bIKTBHIKTA, KEHICH1 JKa3bIKTHIKTA. byn jkarmaima X OCi HaKThI
ca"napabH ociMeH (+1, Re), an y oci kusan canaapsiHbH ociMeH (+, Im) yitneceni — cyper. 3.4.

CoHpa KypZzeni >Ka3bIKTBIKTa OpHaJIaCKaH Ke3-KEeJIreH BEeKTOp YII (opmala »Ka3bUTybl MYMKIH KYpAENi CaHFa
colikec Kelei:
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T

@i +], Re

4, UnmocTpanusiibiKk MaTepuaii: CabakThl ©6TKI3Y YIIIH KeJIeCi MaTepHaIbIK-TEXHUKAJIBIK KAMTaAMAaChI3 €Ty
KOJIZIaHBLI/Ibl: HOYTOYK, MYJIETUME/VSUTBIK, POEKTOP, KpaH.
5. Oneduer
Heri3ri:
1.DnekTpoTexHuKa u dekTponnka yuebuuk / A. H. Topbynos ; mox pexn. A. B. Kpasriosa. - AnMatsr :9Bepo,
2012
2. Ilectepkun, Anekcelt HukonaeBny BBenenne B 21EKTPOTEXHUKY. DIIEMEHTHI H YCTPOHCTBA
BBIYMCIUTEIBHON TeXHUKH [TekcT] : yueb. mocooue mis By30B / A. H. lllecrepkun; YMO By30B 110 YHUB. TOJIUTEXH.
obpasoBanuio. - M. : T'opstuast muanms - Tenexkom, 2015. - 251, [1] ¢
3. T'empman, M. B.OCHOBBI 3I€KTpOHUKH [ DIEKTPOHHBIN pecypc] : HCITOTHEHNE HACTOIBHOE PYIHOE
MHHAMOJYJIbHOE : MeTo. ykazauus / M. B. I'enbman, B. B. Illynmsakos. - Yensouuck : Yurex-IIpodu, 2013. - 80 c.
4. AdanaceeBa H.A., bynat JLII. DnekTporexanka u siekrponnka: Y4e6. mocooue. CII6.: CII6I'YHullT,
2010. 181 c.
5. JlaBpoB B.M. JI 13 Dnekrporexnrka u 3iekrpornka: Koncnekr jgeknuit. — OperOypr: TOY OI'Y, 2004. —
98 c.
6. AtabekoB I'.1. Teoperndeckre OCHOBBI AJIEKTPOTEXHUKH. - M.: Bricias mkona, 2006, 1.1,2,3
7. Tlardunos .M. DekTpoTexXHUKA U IEKTPOHHUKA B SKCIIEPUMEHTaX U ypaBHEeHUsX. [IpakTrkym Ha
Electronics Workbench. Tom 1: Dmektporexnuka, Tom 2: Dnekrponuka, -M.: JOJAEKA, 2002 r. 1 tom -303c. u 2
TOM -287¢.
KoChIMIIIa:\
8. COopHHK 3371249 TI0 TEOPETHIECKUM OCHOBaM 3ekTporexHuku. [lox pemakiueit JI.A. becconosa. -
M.:Bricmas mxomna, 2008
9. AdanaceeBa H.A., bynar JLII. Dnekrporexuuka u snekrponuka: ¥Y4eb6. nocodbue. CII6.: CIIOI'YHullT,
2010. 181 c.
10. JlaBpo B.M. JI 13 Dnekrporexuuka u snekrpoHuka: Koncnekt nekuuid. — OpenOypr: 'OY OI'Y, 2004. —
98 c.
11. T'yce B.I'. DnekTpoHHKa 1 MUKPOIIPOLIECCOPHAs TeXHUKA: yaeOHHK st By30B / B.I'. T'yces, FO.M. T'yceB. —
6-e u3m., crep. — MockBa: KuoPyc, 2013. — 798 c.: un
12. Becconos JI.A. Teopernueckre OCHOBBI JJICKTPOTEXHUKHU. DieKkTpruueckue nenu: yaeOnuk / JILA. beccoHoB.
—11-e uzn., nepepad. u gon. — M.: lapnapuku, 2007. — 701c.: un
13. Tamenepun M. B. Dnextporexnuka u anexkTponnka: YueOHuk / [ansnepun M.B. - M.:®opym, HULL
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6.bakpL1ay cypakTapsbl

1. DKOHOMUKaJIa DJICKTP SHEPTHUACHIH OHIIPY, Oepy kKoHe TpaHCHOpMaLUsIAY Ke3iHAC KaHIal TOK KETEKIIIl
OpBIH ajajbl?

2. CuHycOMaJIbI TOKTHI aHBIKTAHBI3. JIe3/1iK, aMIUTUTYIANbIK, OpTalla, aFbIMIaFbl, KepHey, JMO MoHzepi.

3. CuHyconaanbp/Ipl mamManapsl YCbIHY TOCUIAEPiH TYCIHAIPIN, oJapAbIH uarpaMMaiapbiH ChI3BIHBI3.

4. Cunycouaainsl QyHKIUAIAPABIH BEKTOPIIBIK JUArPAMMACKHIH ChI3BIHBI3 KOHE TYCIHAIPIHI3.

5. AiHBIMAJIBI TOK 3JICKTP Ti30CKTEPiHIH HEri3ri 2JIEMEHTTEPIH aTaHbI3 )KOHE aHbIKTAHbI3.

6. Kupxrod 3anmapbIs jge3/1ik MoHAepre apHanraH Oip ¢a3zansl ailHbIMaIBl TOK Ti30eKTepiHe TYCIHAIPiHI3

Neq nmapic

1. TakpIpbIObl: TapMakTaaMaraH 3J1€KTp Ti30ekTepi. TapMakTaaraH 3JeKTp Ti30eKTepi.
2.Makcarbl: TapMakraiMaraH 3JEKTp Ti30eKTepi Typajbl HETI3ri YFBIMIApIbsl MEHrepy., TapMmaKTaiafaH JJIeKTp
Ti30ekTepi, yurdasaiapl aifHbIMAIbl TOKTBIH JEKTP Ti30€KTepi, CHI3BIKTHI JIIEKTP Ti30EKTEpiHJeri OTIelNi mpoIecTep,
DnekTp acnanrtapbl XKoHE eJeyep.
3.lopicTiH Te3ucTepi:

1. TapmakranMaraH 3J1€KTp Ti30eKTepi.

2. TapmakrairaH dJIEKTp Ti30eKTepi

1. TapmakTaiamaraH JIEKTp Ti30eKTepi.
R-, L - sxoHe C-3/1eMEHTTEPIHIH CEpUSIBIK OaillaHBIChI 0ap TI30EKTI KApaCTHIPBIHBI3.

=1 smlof+y ).

By Tiz6exk (cyper. 4.1) Tok Ke3iHe KOChUTFaH OOJICHIH

Cyper 4.1-rapmakranmaraH 3JeKTp Ti30eri
OnbIH KipiciHzmeri kepHeyi aHbikTay Kaxer. KupxrodTsiH |l 3anbHa coiikec 013 )kxa3aMbI3:

U=Up+U,+Up,

myHaars! (OM 3aHBIHAH):

L-‘rH =RI; L-'rj._ = jxy I

Uep=—jx1.
MyHnpga:

U=I{R+ jx; —jxg),

R+ j(XL -Xc) = Z — Oykin Ti30eKTiH Kypaeni keaeprici. ConaH keldiH OepinreH Ti30eK yIiH:
L) L]

U=1I12Z.

R, L xxone C anemeHTTEpiH Ti30€KTeH KOCy Ke3iHJe Ti30eKTiH SKBHBAJICHTTI KEIICHIl Keleprici OapIbIk
Ti30eKTeNreH KOChUIFaH JIEMEHTTEPIiH KYpAei KeAepTiCiHiH KOCBIHIBICBIHA TeH 00JIaIbl:

L =R+ jx; — jx_.
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U . . 5
= z £ = lfﬂ'+|'r_1f|r_—.1.’C .

VR +(xp ~xc )

BekTopibik muarpaMmanapsl KapacThIPBIHBI3.

Bekropnbslk auarpammanappl Kypy Ke3iHAe Heri3 peTiHie Oapiblk Oacka BEKTOpIapAbl KypaThlH KehOip
HETi3ri BEKTOpPJBI ally KepeK, al BEKTOpJap/blH aiHaTybIHBIH OH OaFbIThI pETiHJIE caraT TuUTiHE Kapchl aiHaIy
KaOBUIJaHFaHBIH €CTe YCTaFaH KeH. DIIEMEeHTTepli Ti30eKTel Kocy Ke3iH/ie TOK BEKTOpBl 0acTalKbl (HErisri) peTine
KaObUIIaHa I, OMTKEeH] Ti30eKTiH OapiblK dyeMeHTTepiHae Oipael Tok xypedi. KarymkaHbslH MHIYKTUBTI Keleprici
KOHIEHCATOP/IBIH CHIABIMABLTBIK Kemepricinen ( XL > xC) ynkeH OoFaH jKaFIai 16l KapacThIPBIHbI3.

Bexropnbeik auarpamma maiiga Oonagpl (cyper. 4.2, a). BekTopnblk amarpamMmajiaH KepHeY YIIOYPBIIIBIH
axbIpaTyra Oomaael (cyper.5.2, 0). Erep xepHey ymiOypBIIIBIHBIH KakTapbl (aKbUIMeH) Oipaed Tokka OemiHce, 013
YKCac KapChbUIBIK YIIOYPHIIIBIH anaMbl3 (cyper. 4.2, B).

cos ¢ = RZ

Cyper 4.2 — BekTopiibl uarpamma
Kepueynepain pe3oHaHCH DIIEKTPIIIK PE30HAHC-KAOBIK Ti30E€KTEri MEHIIIIKTI DJIEKTP TepOemicTepiHin
JKULTITIHIH CBIPTKBI SHEPTHS K631 O€PETiH 2JIEKTP TOrBIHBIH TepOeIic KULTITIMEH COHKeC Kelyi.
KepHeynepmiH pe30oHaHCHI-OYI HHIYKTHBTI JKOHE CBHIMBIMJIBUTBIKTHI KAPCHUIBIKTAP/IBIH CEPUSIIBIK OaiilaHbIChHI
Oap Tizbekreri Kipic KepHeyi (ha3aMeH TOKKa Colikec KeleTiH pexkuM. KepHey pe30HaHCHIHBIH MAaPThI KeJeciien:

|
Linv= (— o=
i1 ; = X
JKOHC ! ¢

KepHeynepmin pe3oHaHCH Ke3iHAE CypeTTe BEKTOPJBIK JAWarpaMMa KepceTinmreH. 5.3, A, xoHe
KOH/IGHCATOP/ABIH CHIABIMIBUTBIFBIHBIH ©3TepPYIHEH TOKTBIH e3repy rpaduri (Hemece KaTyIIKaHBIH HHIyKTHBTLIIT1)
KepiHyi MyMKiH (cyper. 5.3, 0):

a “L',-_ ] 7
. y
Ur=U p=0.cosp=1 .
. Chos C
"{_.'f. 4l

Cyper 4.3-kepHeynep/iH pe30HaHCHI Ke3iH/IeTi BEKTOPJIBIK JruarpaMmma

Hotuxecinae kepHeynepaiH pe30HaHCHI JKaFJaibIHa MbIHAJIAP/bI aTall eTyre 00J1aIbl:

- PE30HAHC HYKTECiHIer1 TI30E€KTEeri TOK-MaKCUMYM;

- (hazanbIK bIFbICY OypbIbl @ = 0, sFHK Ti30eK Tek OenceHal Keaeprici 0ap Ti30eK CHAKTHI 9pEKET eTeai;

—cosp = 1;

- L-xxone C - snemeHTTepiHiH Ti30ekTenreH OainaHbICHl Oap alfHBIMaNbl TOK Ti30€riHiH JKekejereH OeiKTepiHaeri
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KepHeyJep Kipic KepHEyiHEeH eAdyip achlll KeTyl MyMKiH (OyJI TypaKThl TOK Ti30eKTepiHae MYMKiH emec), oiTkeHi L-
xoHe C-anmeMmentrepinzeri kepueyiep antudasama o6omamer ( WyUC =yUL + H) xoHe onapiplH KOCBIHIBICHI
OpKaiChIChIHAH as3.

OJEKTp KYPBUIFBUIAPBIHIA KONl JKaF[aia KepHEy pPE30HAHCHI JKaFbIMCBhI3 KYOBUIBIC OONBIN TaObLIalbl, ©UTKEHI
KOHJIBIPFBIIAP/BIH Kipic KEpHEyJIepl OJlapIblH KYMBIC KEpHEyJepiHeH OipHele ece Kem Oojybl MYMKIH; ayiaija
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paanoTexXHHKa MEH aBTOMAaTHKala KepHey pe30HaHChl koOiHece Tiz0ekTepai Oenrini Oip KHULTIKKe OpHATY YIIiH
KOJIIaHbLIa Ibl.

2. TapmakranraH 3JIeKTp Ti30ekTepi

Exi maparens TapMakTaH TYpaThIH 3JIEKTP Ti30€riH KapacThIpalblK, OHBIH aJIMACTHIPY CXEMAChI CYPETTEe KOPCETLIreH.
44.

— ] a
=
Rl R
E'I. Jil f_ !J [1_
] LT
8 2

D

Cyper 4.4-exi napauienb TapMaKkTapJaH TypaThiH 3J1eKTp Tiz0eri. Tiz0ek u =Um sinwot kepHey Ko3iHe KOCLICHIH.
TapmakTapaarsl >koHE Ti30€KTiH TapMaKTajJIMaraH OeJiriHAeri TOKTap/sl aHbIKTay KakeT. Kupxrod 3aHs! OoibiHIIA "
A " TyHiHI YIIiH Ka3yFa O601a b

. L-' . L,’
. . . f] = z—, .IFE = Z_
I' =141, Ow sanpina coiixec: ~C =2
L] L]
. T I
P a0 SO0
Zy, £ . .
Onpa: MyHOarel Z; =Ri+ X — OipiHIII TapMaKTBIH Kypael Kemeprici; g 2= R2- jXc —

EKIHIITI TTapaJuIellb TAPMAKTHIH KypIelli KeAeprici. OUTIece, i3 xKa3achl3;

| . | \
7 = Yy P ¥,-
' =4 - TapMaKTapAbIH KelIeH i O TKI3TImTIiri. bykin Ti30eKTiH Kemen1i o TKI3rimTiri:

|
Y=—=g+jh,

MYH/IaFbl § — KYPJETi CaHHBIH HAKThI 06JIiri OOJbI TabBUTATHIH OENCEeHi OTKI3rimTiK; D-Kypmeni caHHbIH
Kusi1 Getiri 6outbIn TabbUIATBIH PEAKTUBTI OTKI3rTIK ( bL sxoHe bC 60iybl MYMKIH ).

Kypaeni typaeri R - L-xxone C-anementrepiniy nmapauiens 6ainansicel 6ap Ti30ek yuriH OM 3aHbl:
I=uY

HEMECC KOJIAaHbICTarbl MOHICP Y]J_IIH

[=Ug>+b° .
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= p=a.e" L -
Y|=p=yg +b" NN
MYHJIaFbl - Ti30eKTiH TONbIK (Bencen i) eTKI3rimTiri.

Bi3 OyrakTapIplH ©TKI3riITIriH OJapAbIH Kexeprici apkpuibl Oinxipemi3. CyperTe KepceTureH cxema
yiin. 5.4, OM 3aHBIH KeJeci Type xa3yra OoJapl:
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D = 1 . l 1 *[ Ry —jx; Ra+ jxp
I=U| —4— |=U : + : =1/ ]_.| g i + l—. g _-[|'
Zy £ R+ jx;p  Ry—jxe Ry +xp Ry +xp
i \
| R X Ra o Xp . , - , -
=U —'._,—_,r—i+—:+_,f "1 =U & +8:—Jby + jbp =U ;}—J o —be .
Zi Ly £y I3

CoHFBI OPHEKTEH MHJYKTUBTI OTK3rimTik — 0y BL — re TeH MomynbMeH KypAeli ©TKI3TIIUTIKTIH KHSJIIaFbl
Tepic 0eJiri; ChIMBIMIBUIBIK OTKI3rimTik-BC-re TeH MomysibMeH Kypjaeil OTKI3TIIITIKTIH KusiAarkl oH Oemiri. G
KYPJIeNi CAaHBIHBIH HAKThI 06JIiri-0eJICeH i OTKI3TIIITIK,

£= R'.-z I"“ ﬁ!.zxr;." ﬁi':lta'
AR 1 ol L
BekTopJibIk quarpaMmmaiap sl KapacThIPhIHbI3.
[Mapannens KOChUTY Ke31H]Ie KepHEY BEKTOPBI HETi3r1 (Heri3ri BEKTOp) peTiHae KaObUIaHa b, OUTKeHI KepHeYy
Ti30€KTiH OapIbIK 3JieMeHTTepinae Oipaeii. KoHaeHcaTOpabIH ChIMBIMABUIBIK OTKI3TIIITIT KATyIIKAHBIH HHIYKTHBTI
OTKI3TIIITITIHEH YIKEH 00IFaH skaraai 1s! KapacTeipsiae3 (DC > bL) kypim.
.

y TS Tpeveoasnux moxos
‘ ’
ks
! .
/ //‘ { peans
(2]
- -
i i Vi
0 .
(W7 Tk 4._{':[‘, ;R Tpeyeoavnux npoeodumocmen
T30 A 5 b
!
L I
5.5. g

Cyper 4.5-napamienp KOChUTY Ke3iH/eTi BEKTOPJIBIK JrarpaMmmaap

Byn Ti36ex cwiiibiMabl. Erep Oacka Ti30eKTe MHAYKTHBTI OTKI3TIIITIK CHIMBIMIBLUIBIKTAH YyikeH Oonca (bL >
bC), omma myHmaii Ti30eKk WHIYKTHBTI cHIaTka ue Oonaabl. TOKTapAbIH PE30HAHCHI TOKTAPJBIH PE30HAHCTHIK
KYOBUTBICHI MHIIYKTHUBTI XKOHE CHIMBIMIBUIBIK OTKI3TIIITITIHIH TEHAIr >karmaibiHma R-, L - xxone C-aneMeHTTepiHiH
napasuiens Oaiimanbicel Oap Tiz0ekTe maiaa 0omambt

ﬂr.},l_ = h.:".
TOKTBIH pe30HaHCHl Ke3iHIEri BEKTOPJBIK JHarpamMMa CyperTe KepcerinreH. 5.6, a, al KOHIEHCATOP.bIH
CBIMBIMIBUTBIFBIHBIH ©3TepyiHeH Ti30€KTeri TOKTHIH e3repy rpaduri (Hemece KaTyNIKaHBIH WHIYKTUBTLIIr) CypeTTe
KepceTiireH 00Iybl MyMKiH. 5.6, 0.

by xarmaiina Ti30ek Tek OelceH[i kemeprici Oap Ti30ek periHme opeker ereni. ToKTapablH pPe30HAHCHIHA
PEaKTHUBTI SHEPTUS aJIMacy TEK MHIYKTOP MEH KOHJECHCATOP apachlHIa XYPEei, all TeHepaTop/aH Ti30ekke OenceH i

KeJepri CiHipeTiH Oip FaHa OelceH Il SHEpT s TYCeIi.
0
I
U ‘ \/
C

" ped

v

C
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Hoatmxkecinge TOKTapbIH PE30HAHCTHIK KaFIalibIHaH MbIHAJIAP/IbI aTall eTyre 0oJabl:

: , : I=U\g"+ & —bc
- pesonanc kesinge Tisoekreri tox mummvanzer 1 = U [g? + (b, — b;)? vE v &mhe

N ¢ .~

Y= Jg \* [bc -br :I € a0k bL=bc,T0 1=Ug; I=U*(G?+(B.-Bc)?)

- TI30EKTeri TOJBIK TOK MEH KEPHEY apachIHAarsl (Da3alblK BIFBICY OYpEImIsl HOre TeH (¢ = 0), COHIBIKTaH COS
=1;

- TiI30CKTiH TapMaKTajaMaraH OeJITiHIH TOThl TApMaKTapIbIH TOKTapbIHAH €1dyip a3 0odybl MYMKIH, ©MTKeHi
TOKTap/IbIH PEAKTUBTI KOMIIOHEHTTEP1 aHTU(ha3a1a 001a bl )KOHE OJIAPIbIH KOCHIHIBICHI 9P TOKTaH a3 00Iybl MYMKIH.

TOKTBIH pE30HAHCHI, KEPHEY/iH pPE30HAHCHIHAH AWBIPMAIIBUIBIFBL, 3JIEKTP KOHABIPFBUIAPHI YIIIH Kayircis
KyObUTbIC. TOK pEe30HAHCHI KOCIOPBIHAAPBIH KyaT KO3 (MHUIIMEHTIH apTThIPY YIIiH KeHIHEH KOJIAaHbUIAbl, COHBIMECH
Katap PainoTexHUKaIbIK KYPhLIFbUIAPAA KOJIAaHbUIa b1, bip (a3asl allHbIMANBI TOK Ti30€riHaer! Kyat

Bencenai kyat P maccuBTI OMIOJSIPIBIK SHEPTUS PEKUMIH aHBIKTANIbl, SFHU KAOBUINAFBIIITHIH OapiiblK
PE3UCTHBTI DJIEMEHTTEPIHIET] AJIEKTP SHEPTHCHIH SHEPTHSHBIH 0acKa TYpliepiHe KaWThIMChI3 TYPJICHIIPYIiH opTaiia
Kbuamibirbl. Batrnen ( Br) esenei.

P=Ulcosqp; P=I'R=U’'g

PeaxTuBTi KyaT Q K031 MEH KaOBUTIAFBIIITHIH HHAYKTHBTI )KOHE CHIMBIMIBLIBIK AJIEMEHTTEPIHIH KHUBIHTHIFBI
apachIHIAFBl PHEPTHS AIMACY KapKBIHIABIIBIFBIH cATIaTTai el O OiprikTepMeH emieHeni — var (peakTuBTi Bombt-
aMriep).

@ = U T sin ¢; Q=I'x=U"b

TonpIK HEMece KOpIHETIH KyaT S dJIEKTPIIK KYPBUIFBUIAPABIH MalJalaHy MYMKIHIIKTePiH aHBIKTaHIbI, oxap
yimia o1 HoMmuHAIIse! (SH) perinae kepceriieni. BomsT-aMiepMen emmmeHesi.

S=UrL §5=I'Z=U"Y.
Kemennai Typae E =U1 , MYHIAFbI | - Kypesni TOKTBIH KOHBIOTaTHBTI MOHI.
Erep
U=Ue™: =1 10

. (=¥ ) , .
S=Ure! YV 2 e/ = 5019,

OUTKEHI

=y, =y,
CoHpa

S=Se™ =P+ jO.

Ocpuaiiina, Kypaeni KyaTThlH HaKThl KOMITOHEHT1 OeniceH i KyaT O6oibin TabblIaibl, 01 SpKaIllaH OH, ajl KUsUI
KOMITOHEHT] peaKkTuBTI KyaT Oosbln Tabbuiaapl. CoHbIMeH Katap, erep > 0 Gonca, oHz1a Ti30eKTe HHIYKTUBTI KYKTEMe
0aceIM 00JaIbl, PEAKTUBTI KyaT OH JKOHE KYPJeIi KyaT TeH

§=P+j0,.

erep < 0 6onca, oHAa Ti30€KTE CHIHBIMIBUIBIK JKYKTeMeci 0ackiM 00Jaibl, peakTUBTI KyaT Tepic xoHe Kypleni
KyaT TeH
S = P—jQ¢.
Kyar ymOypblmblH KepHey YHIOYpBHILBIHAH amyra Oonazpl (CyperTi KapaHbl3. 5.2, 0) OHBIH >KaKTapblH
aKpIJIMEH TOKKAa HEMece TOK YLIOYpHIMIbIHA KOOEUTY apKbUIbl (CypeTTi KapaHbl3. 5.5), OHBIH JKaKTapblH KepHEyTe
kebeiiTy. - Cyp. 5.7 KypAeni ®a3blKTBIKTAFbl KyaT YIIOYPBIIIbl YCHIHBUIFAH.
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s
Im

v

+1 ., Re

Cyper 4.7-kypaeni ®a3bIKThIKTaFbl KyaT YIIOYPBIIIBL.
MyH1a TONBIK KyaT

S=yP +0°;

OeJnceH/ Il Kyat

P=8cosp.
pEeaKTUBTI Kyat
(=58smqp:
KyaT K03 HUIIMESHTI
Cosp=P/5.

Kyat ko3¢ dunumenti (cose = P/S) aeKTp SHEPTIUAChIHBIH KaHAai O6JIiriH SHEprUsSHBIH 0acka TypIiiepiHe
(OKBLITY, KAPBIK, MEXaHUKAIBIK, XUMHUSUIIBIK, COYIICITIK XKoHE T.0.) TYpIICHAIpyTe O0OMaTHIHABIFBIH KOPCETETIH MAHBI3 BT
JKYMBIC TTapaMeTpi OOBITT TaObLIA b

Cos@ HEFYPIIBIM JKOFaphl 60JIca, COFYPIIBIM a3 TOKTapa JIEKTP PHEPTHACHIH 0acKa Typiiepre TYPJICHIIpyTre
Oomapl.

Byt a5ieKTp SHEPTHSCHIHBIH NIBIFBIHBIH a3aiTyFa, OHbI YHEMJICYT'€ )KOHE 3JICKTP KYPBUIFBUIAPBIHBIH KYHBIH
TOMEHICTYTE OKEIIE]Ii.

TypakTsr TOK 37eKTp TI30EKTEpiH ecenTey Ke3iHae KOMAaHbUIATHIH OapIIbIK 3aHIap MEH oMiCTepAl aliHBIMAJIBI
TOK Ti30eKTepiH ecenTey YIIIH ONapAbIH IMapaMmerpiepi KypAeni TYpAe KOpCEeTUIreH >Xarmaiia FaHa KOJJaHyFa
Oomaspl.

4. MocTpausuUIBIK MaTepua: cabak oTKI3y YIIIH Kelleci MaTepHalgblK - TEXHUKAJIBIK KaMTaMachl3 €Ty
KOJIJIaHBLIAIbl: HOYTOYK, MYJIbTUMEHUSIIBIK IPOEKTOP, KpaH.

5. Oneduer:

Herizri:

1. DnexTpoTexHUKa U ekTpoHnKka yaeOHuk / A. H. ['opOyHOB ; o pen. A. B. KpaBmosa. - Anmatet
:OBepo, 2012

2. lllecrepkun, Anekceit Hukonaesuu BeeneHue B 3J€KTPOTEXHUKY. DIEMEHTHI U yCTPONCTBA
BBIYHCITUTEIHHON TeXHUKH [TekcT] : yuebd. mocodue mist By30B / A. H. lllecrepkur; YMO By30B 10 YHUB. TIOJTHTEXH.
obpazoBanuio. - M. : 'opsiuas sunms - Tenekom, 2015. - 251, [1] ¢

3. I'enbman, M. B.OCHOBBI 31IEKTpOHUKH [ DJIEKTPOHHBII pecypc] : HCIIOTHEHNE HACTOILHOE PyYyHOe
MHHUMOYJIbHOE : MeTo/1. ykasauus / M. B. Tenbman, B. B. Ilynzskos. - Yensiounck : Yarex-IIpodu, 2013. - 80 c.

4. AdanacbeBa H.A., bynar JLII. Dnekrporexuuka u 3nekrponuka: ¥ 4ebd. nocooue. CII6.: CITIOI'YHullT,
2010. 181 c.

5. JlaBpoB B.M. JI 13 Dnexrporexnuka u snekrponuka: Koncnekr nekunit. — OpenOypr: I'OY OI'Y, 2004. —
98 c.

6. AtabekoB I'.1. Teopernueckue OCHOBBI JIEKTPOTEXHUKH. - M.: Boiciias mxomna, 2006, 1.1,2,3

7. Iandunos [.M. DnekTpoTexHUKa 1 JJIEKTPOHUKA B KCIEPUMEHTaX U ypaBHeHUsX. [IpakTukym Ha
Electronics Workbench. Tom 1: DnektporexHuka, Tom 2: Dnekrponuka, -M.: JJOJAEKA, 2002 r. 1 tom -303c. u 2
ToM -287¢.

KOCBIMIIIA:

8. COopHUK 33134 110 TeOpeTHYECKUM ocHoBaM 3JekTpoTexuuku. [lox pegakuumeii JI.A. becconosa. -

M. :Beicmras mxona, 2008
9. AdanacwseBa H.A., bynat JL.II. DnexkTporexHuka u nekTponuka: Yue6. nocodue. CI16.: CIIOI'YHullT,
2010. 181 c.
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10.JIaBpoB B.M. JI 13 Dnekrporexnuka u snekrponnka: Koncnekr pekuuii. — Opendypr: TOY OI'Y, 2004. —
98 c.

11.T'yceB B.I'. DnekTpoHHKa ¥ MHUKPOIpOIleCCOpHas TexHuKa: yaeOHuK /st By30B / B.I'. I'yce, H0.M. I'yces.
— 6-e m311., crep. — MockBa: KnoPyc, 2013. — 798 c.: un
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12.Becconor JI.A. Teopernueckrie OCHOBBI 3JICKTPOTCXHUKHU. DNEKTPUUECKUE 1enu: yueOHuk / JIA.
Becconos. — 11-e u3n., nepepad. u nom. — M.: Tapaapuku, 2007. — 701c.: un

13.Tanenepun M. B. DnektporexHuka u diekTponrka: YueOnuk / [anenepun M.B. - M.:®opym, HHUL]
HNH®PA-M, 2016. - 480 c.: 60x90 1/16. - (ITpodeccuonanpaoe 00pa3zoBanue). - Pexxum moctymna
http://znanium.com/catalog.php?bookinfo=553180

14.CnaBunckumii A. K. DieKTpoTexHrKa ¢ OCHOBaMH JIEKTPOHUKH: yaeOHoe rocobue / A.K. CrnaBuHCKHiA,
N.C. Typesckuii. - M.: ]I ®OPYM: HUII Undpa-M, 2013. - 448 c.: ni.; 60x90 1/16. -
(TIpodeccronansHOe 0Opa3oBanue). - Pexxum goctyna http://znanium.com/catalog.php?bookinfo=494180

15.2nekTpudeckre n3MepeHus 1 Ipruoopsl : Yued. moco0. UIs CTyA. By30B, 00y4Y. 110 HAIIPABICHHIO
noaroToBku OakanaBpoB U maructpos / I.U. Konsuuuenko, [1.A. Muxanus, A.C. Crenanos; MOuH P®,
OI'BOY BIIO MI'VILL - M. : MI'VJL, 2014. - 89 c. : u.

16.Apricranbaes K.E., XKymabekoBa A.b., YmapoB A.A. CucTeMbI yIpaBiIeHUs] XUMUKO-
(hapMaleBTHYECKUMU IpolieccaMu. - Anmartsl : Dsepo, 2020. - 128 c.

5. bakbuiay cypakTapsbl

1. Kanpaii Ti30eKTep TapMaKTaIMaraHbIH TYCIHTIPIHI3?

2. AiiHBIMaTBI TOK Ti30ekTepi yiriH OM xoHe Kupxrod 3aHIapbiHBIH (GOpMYTaIapblH XKa3bIHbI3 )KOHE

TYCIHAIPIHI3.
3. DKOHOMHMKA/Ia 3JIEKTP SHEPTUACHIH OHIIPY, Oepy KoHe TpaHChopMalusiay Ke3iHe KaHIal TOK KEeTeKIIIl
OpBIH aJIaIbI?

4. CuHyCcOMIaBl TOKTHI aHBIKTAaHbI3. JIe3/IK, aMIUTUTYIajbIK, OpTallla, aFbIMIaFkl, KepHey, DMO mMonaepi.

5. CuHyconaab sl maMaaapabl YChIHY TOCUTAEPIH TYCIHIIPII, OJIapbIH qruarpaMMaiapbiH ChI3BIHBI3.

6. Cunyconaassl (HyHKIUSIIAPIbIH BEKTOPJIBIK JUArPaMMACKIH ChI3BIHBI3 JKOHE TYCIHAIPIHI3.

7. ATHBIMAJIBI TOK 3JICKTP Ti30CKTEpiHIH HETI3T1 AJIEMEHTTEPIH aTaHbI3 )KOHE aHBIKTAHBI3.

8. Kupxrod 3anmapbiH je3/ik MoHACPTe apHaFraH Oip (a3aiibl aiHbIMAIBI TOK Ti30€KTEepiHe TYCIHIIPiHI3

Ne 5 mopic

1 TakpIpbIObI: YT (ha3aibl AHBIMAIIBI TOKTAFBI 3JIEKTP Ti30eKTepi. DNEKTp KYPBUIFBUIAPEI )KOHE OIIIIeMaepi
2.Makcarbl: Y1 (ha3aiiel allHBIMAIBI TOKTAFbI 3JIEKTP Ti30€KTepi Typajsl TYCIHIK KaJIbIITACTRIPY

3. JlopicTiH Te3ucTeEPi:

1. XKynnpi3iia sxoHe YOy phILl JKaIFanyaap. yi $pazansl Ti30eKTiH CHMMETPHUSIIBIK PEKUMI.

K¥JIIBI3IIA XXOHE YIIBYPHIII XXAJIFAHYJIAP. YII ®A3AJIbI TI3BEKTIH CUMMETPUAJIBIK PEJXKUMIL
Ymrdazamer Ti30eKkTep Kazipri 3aMaHFBI AJIEKTPOIHEPTHsAa KeH opic amasl. Omapabl 3JeKTp DHEPTUACHIH

TachIMajiayFa KOJMIAaHBUIAIbL. A3 MeIIepae OTKI3TiITi KOJMJaHy YIIiH TeHepaTop opaMaapbl MeH KaOBUINAFBIIITHIH

(hazachIH XKYIABI3IAN HEMECE YIIOYPHITITAIT KOCAIBL.

I'eneparop opamaapeia «0» OGeriTapan HyKTeciHe Kocaabl. | 'eHepaTop MeH KaObUTIAFrbIITHH «0» HYKTEIepiH KOCaThIH

OTKI3TII HEWTpajabl OTKI3rilm fen atanaabl, an (azansi A, B, C, KbICKbIITapblHA KOCBUIFAHAAPIBl — CHI3BIKTHI

OTKI3IIII eIl aTabI/Iii.

L .
) UAB UCA

Oz

e

- 0
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Bekropiblk nuarpammap

KaOburnarsinTsiy yiil ¢azanapsid (Gazansik keaepriMed Zag, Zec, ZcA ChI3BIKTBI OTKI3TIIITEP apKbLIbI KOCCAK,
KaOBUTAAFBIIITAp YIIOYPHIIITAI JKaTFaHaIbI.

Yiu (hazaibl xyiere KaObUIAAFbIIITAP/Ibl KYJIbI3IIA CXEMAChIMEH JKaJFaraHia CUMMETPSIbI PKUMIE HOJIIK
OTKI3TIIITI aJiblll TacTayra Ooyiazpl, OipaK MIHJCTTI TYpAe CHMMETPHS CakTaly Kepek. Erep HOJIIK IIPOBOJBI YKOK
cxeMaza CUMMETpHsi Oy3bica, OeiiTapam HYKTEIEpiH apchlHaa KepHEy Makjga Oomazbl, 01  HEHTPaJIbIH BIFBICY
KEepHeyi JIell aTaliaib:

Y,Up +YUg +YcUc
Y.+ Y, +Y,

Ocwl cebenTi ¢azamapablH KepHEYIepl TEHACYACPIHEH KOPIHIN TYpFaHAal JKEMiHIH (a3ajblK KepHEYIepiHe
TeH OOMMaMIBI a, DJIEKTP KaOBUIMAFIIT HOMUHAN OJIIIHAC KYMBIC iCTeMEN i, MYHIal JKaFaaiapl OONIbIpMac YITiH
OCHCHMMETPHSUIIBI DJICKTP KaOBLIAAFBIITAphl YII (ha3anbl KepHEy Ko3iHe OelTapall ChIMMEH KOCBLIAJbl, SPHHE
OcifTapall CBHIMHBIH KeAeprici OHBI eleMedTiHAeH a3 0oyl Kepek: belrapam cbIM OeiTapam HYKTEIEpiHIH
MOTEHIIHAIIAPBIH TeHecTipeni Ae,( 1 cyper) skeniHiH ¢a3aiblk KepHeylepi 2JeKTp KaObUIAaFbIITHIH (a3anblpblHa
e3repic KeTKi3unai: by KaObUIAaFkIIka OHBIH HOMUHAN KepHEYIHE TeH KepHey Oenriyiey MyMKIHZIriH TyFei3aabl. by
TEHAIKTep erep OedTapam HYKTENEpAiH apachblHIAFbl KepHey maiima 0oJjica OHNA 3JeKTP KaObUIIArbIITHIH (ha3aiblK
KepHeYIHIH XeJliHIH KepHeyiHe TeH OOIMaWTHIH/BIFBIH JKOHE 3apa /1a op TYpii OONaThIHABIFBIH KOPCETEemi. JDIEeKTp
KaOBUTHAFBIITHIH (ha3asiblK TOKTapsl OM 3aHBI OOMBIHIIA TOMEHAET1 OpMyIaTapMeH aHBIKTAJa b,

U

N

U, u,-u
Ia =—=-A A =Ya(Ua _UN)-
G
I =" _U-Uy-yu -u)
b b u
Z, Z, N
_Uc u.-u
Ic e ==Y (U -UR)
Ze Zc
U
TEHJIIrIHEeH OeTapan CHIMHBIH TOFBI | ==Y =YU
N Z N N

N
Erep (asamsik TOKTapablH OCBHl MOHIEPiHIH JXOHE CBHIMHBIH TOFBIH  TEHJIriHe Koica, Keleci TeHaeyai
IIBIFAPBII ATyFa OOMaIb:
Ia(UA_UN )+Yb(Ub_UN)+YC (Uc _UN) =0
Kynapi3mamMeH kajFraHFaH AJIEKTp cxemachl 3.2.2-11i cypeTTe KepceTiireH. bynan Oeitapan ChIMHBIH
KEpHeyi:

KYIIbIBIIAMEH KOCKAaH Ke3leri ymr Qasaiblk Ti30eKTepHAiH BEKTOPJBIK IHarpaMMachl CyperTe KepCeTireH.
TyreHymBmaps! opoip yiI (azanblK KO3FATKBIII CUMMETPUSIIBIK KaObUIAAFBII OOJIBIN TaObLIa bl
CoHObIKTaH 3JEKTPOKO3FANTKBIIUTEL JHEPTUs Ke3iHE KOCKaHAa YII CBIMABIK OKell NaijanaHbuiafpl. Al
XKapBIKTaHABIPY JKyHeciHme ym (as3anblk KaOBUIDAFBIIITA CHMMETPUSUIBI  TOJBIFBIMEH CaKTay MYMKIHZIIr
OONMMaNTBIHABIKTAH TOPTIHII OeHTapan cbiM Kepek.
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5. Oneomer:
Heri3ri:
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17. DnekTpoTeXHHKa U MeKkTponnka yueOHuk / A. H. TopOyHoB ; oz pea. A. B. Kpasiosa. - Anmatsl
:OBepo, 2012
18. lllectepkuH, Anekceil Hukonaesnu Beenenue B anekTpoTeXHUKY. DIIEMEHTHI U YCTPOHCTBA
BBIYMCIUTEIBHON TeXHUKH [TekcT] : yued. mocodue st By30B / A. H. lllecrepkun; YMO By30B 110 YHUB. IIOJTHTEXH.
obpa3oBanuto. - M. : T'opsiuas nunus - Tenekom, 2015. - 251, [1] ¢
19.T'enbman, M. B.OCHOBEBI 3JIEKTPOHUKH [ DNEKTPOHHBIN pecypc] : HCTIOTHEHNE HACTOIBHOE PYUHOE
MUHHMOYJIbHOE | MeTo 1. ykasauus / M. B. I'enbman, B. B. Illynaskos. - Yenstounck : Yurex-IIpodu, 2013. - 80 c.
20. Adanaceera H.A., bynat JL.II. DnekrporexHuka u 3ekTponuka: Y4eo. mocooue. CI16.: CIT6I'YHullT,
2010. 181 c.
21. JTaBpo B.M. JI 13 Dnekrporexnnka u snekrponnka: Koncnekr nekuuii. — OpenOypr: TOY OI'Y, 2004. —
98 c.
22. AtabekoB I'.1. Teoperndeckne OCHOBEI DIIEKTPOTEXHUKH. - M.: Bricmas mkona, 2006, 1.1,2,3
23.IMandwunos .M. DrnekTpoTeXHUKA H JICKTPOHUKA B SKCIIEPUMEHTAX M ypaBHeHUsX. [IpakTukym Ha
Electronics Workbench. Tom 1: DnexrporexHuka, Tom 2: Dnexkrponuka, -M.: JIOJEKA, 2002 r. 1 tom -303¢. u 2
ToM -287c.
KOCBIMIIIA:
24. COOpHUK 337124 10 TEOPETUYECKHM OCHOBaM dnekTpoTexHuku. [lon penakumeit JI.A. becconoga. -
M.:Beicmias mikosa, 2008
25. ApanacreBa H.A., bynat JLII. DnekTporexauka u aneKTporuka: Yued. mocodue. CII6.: CII6I'YHulIT,
2010. 181 c.
26. JIaBpor B.M. JI 13 Dnekrporexauka u dnekTporuka: Koncmekr neknmii. — Openoypr: [OY OI'Y, 2004. —
98 c.
27.T'yces B.I'. DiieKTpOHIMKa ¥ MHKPOITPOIIECCOPHAs TeXHMKA: yaeOHuK mist By30B / B.I'. I'yces, 10.M. I'yces.
— 6-¢ m311., crep. — Mockea: KuoPyc, 2013. — 798 c.: un
28. becconon JI.A. TeopeTruecKue OCHOBBI 3JICKTPOTEXHUKU. DJICKTpUUECKUe 1enn: yueOHuk / JLA.
Becconos. — 11-¢ uzn., mepepad. u gom. — M.: I'apmapuku, 2007. — 701c.: un
29.T'ampniepua M. B. Onekrporexnuka u nekTpoHuka: YueoHuk / 'anpniepur M.B. - M.:®opym, HULL
HNHOPA-M, 2016. - 480 c.: 60x90 1/16. - (IIpodeccrnonanpHoe 0Opa3zoBanme). - Pexxum mocrtyma
http://znanium.com/catalog.php?bookinfo=553180
30. CnaBunHckuit A. K. DneKTpoTexHuKa ¢ OCHOBaMH JIEKTPOHHUKH: yaeOHoe ocodre / A.K. CrnaBuHCKUH,
N.C. Typesckuii. - M.: U] ®OPYM: HUII Uudpa-M, 2013. - 448 c.: wr.; 60x90 1/16. -
(TIpodheccuonansHOe 0Opa3oBanue). - Pexxum goctyma http://znanium.com/catalog.php?bookinfo=494180
31.2nekTpudeckre N3MEpeHus U MPUOOPH! ;| Y4ed. Toco0. TSt CTy/. By30B, O0YY. IT0 HAIIPABIICHUIO
monroToBku OakanaBpoB u maructpos / [.U. Komsauuenko, [1.A. Muxams, A.C. CremarnoB; MOuH PO,
®I'BOY BIIO MI'VIJL - M. : MI'VJI, 2014. -89 c. : mi
32.ApeictanbaeB K.E., )KymabekoBa A.b., YMapoB A.A. CuCTeMBI yIIpaBIeHHAS] XUMHKO-
(hapmarneBTHYECKMMU TTporieccaMu. - AnMartsl : OBepo, 2020. - 128 c.

6. Bbakbuiay cypakTapsbl

1 JKapTtputaii eTKI3TilITep/IiH ocepi Here Heri3AenTeHiH TYCIHIIpY.

2 Tycinaipy npUHIHNITI, KYPBUIFBICH )KoHE XYMbIC auontaH. nox BAX Tycingipy.

3 Ty3erkimr AuoaATapIbIH MAKCaThI

4. WmMnynbCTiK IMOATApABIH TaFaibIHIATYHI.

5. TypakTaHABIPFBIIITAPABIH TaFalbIHAATYBL. DJIEKTPIIK ChIHY KYOBUIBICHIH TYCIHAIPY.
6 Bunonsipisl xoHe fa1aIblK TPAH3UCTOPIAPAbIH KYPBIIBICH MEH JKYMBIC icT€y NPUHIMITIH TYCIHIIPY.
7 Bunonsipiel TpaH3uCTOpAAPABIH KYMBIC PEKHUMIH TYCIHAIPY.

8 Bunonsipisl TpaH3uCTOpIapABIH KOCBLUTY CyJ10alaphlH ChI3y XKOHE TYCIHAIPY.

9. Bunomnsipiet Tpanzuctopasiy BACBIH crizy skone TyciHaipy

10. TupucTOpABIH KYpPBIIBICH MEH XKYMBIC iCTey IPUHLMIIIH TYCIHAIPY.

Ne6 nopic

1. TakpIppIObI: DIEKTPOHUKA. OHAIPICTIK JIEKTPOHUKA HeTi3aepi
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2.MakcaTbl: OHEPKACINTIK 3JIEKTPOHUKAHBIH HETI3T1 YFBIMIAPhIH MEHIEPY.
Te3ucrep:

1. XKapThuaii ©TKI3Till acmanTap Typasibl )KaJIbl MIIMETTED

2. Xaptbuialt eTKI3Till JUOATAP



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTYCTiK KasakcTaH MmeauunHa akanemusicbl» AK AO «lOxHo-KasaxcTaHcKas MeEOVMUMHCKAA aKaneMus»

«Wmxepiik moHgep» Kadenpacsl 76/11
1 Ger. 61
OeTTeH

Hopic kemeHi «DJIeKTPOTEXHUKA XKOHE OHIIPICTIK 3JIEKTPOHNKA HETi3/Iepi»

3. XKaptbuiaii eTkizrim TpuoaTap (TpaH3UCTOPIIAP)

1. XKapThinaii ©TKI3Til acmanTap Typabl )KaJImbl MAIIMETTED

ONeKTpoHMKaHbIH Naiina Oomybl 19 raceipabiy asrbl MeH 20 FacweIpablH OachIHIAFBl OHEPKACINTIK OHJIIPICTIH
JaMybIHBIH OapJIbIK KOJBIMEH AalbIHIAIb.

DJEeKTp SHEPTUSACH MEXaHHUKAIBIK KOHE DJIEKTPOMEXAHUKAIBIK KYPBUIFBUIAPMEH CaNbBICThIPFAHNIA CE3IMTal, I
KOHE JKBUIZIAM JpEKeT €TeTiH jKaHa eJjiiey, Oakpuiay jkoHe Oackapy KypajjapblH KYpYyAbl KaKeT eTeTiH alam
KBI3METiHIH OapibIK cananapbiHa eHe 6actazpl. COHbIMEH KaTap, SpTYPIi aknapaTThl Y3aK KalIbIKTHIKKA KbU1aM Oepy
KypasiJapblHa K&KETTUTIK TybIHIAIbI.

PanuonblH eHepTaObICHI AJEKTPOHWKAHBIH KAIBITACYHl MEH jJaMyblHa YikeH ocep erti. 30-40 skpurpapsl
3JIEKTPOH/IBI IIaMIap KOJJaHbLIa OacTajel, Oipak ojap CeHiMci3, Kbicka KbI3Mer Mep3iMi, yJKeH elmeMjepi, Kem
9HEPTUsHBI TYThIHFaH. Ko y3aMaii onap/isl skapThllall ©TKI3TI KYPBUIFbUIAD AJIMACTHIP/IBL.

JKapteutaii eTkizrimrepaiH opekeri PN eTmem kKacuerTepiHe Heri3feareH, COHAbIKTaH JKapThUlald @ TKI3TIIITEePaiH
OTKIBTIIITITI KBI3JBIPY TEMIIEpaTypachiHa, KAPBIKTAHIBIPYFa, JJIEKTP OpICTEpiHIH ocepiHe, Oerje aTtoMiaapiblH
KocIaJapbiHa oHe T.0. 0aliIaHbICTBI 9p TYPIIi OOTybl MYMKIH.

CoHFBI OHXXBULIBIKTAP/Ia HHTErPAIIbl MUKPOAJICKTPOHUKAHBI IAMBITY O0aCThI OaFrbITTapAbIH 0ipi OOIIIbL.

2. Xaptbutalt eTKi3rimn JuoaTap

JKapreumait eTki3rim auoa—0yiT ayplcy KacHeTiH KonmaHateiH Oip P-N eTkem xoHe eki TepMHHAIBI 0ap KYPBUIFBL.

AIMBIK KYHIHIE AWOJ apKBUIBI ©TETiH TOK TIKENIeH TOK JeM aTanaabl, 0acka OareITTa TOK Oap, Oipak eTe a3 (muoxd

Kynemranran). by Tok kepi menm aramanpl. TwiciHIe, TUOAKA KOJNIAHBUIATHIH KEPHEY TIKEICH KOHE Kepi el

aTananusl (Cyper.6, a).

- Cyp. 6, 6 KepceTuIreH BOJbT-aMIIEPHAsI CUIIATTaAMAaChl JUOTAaH.

JlnonTeiH TiKenel TOrel aHOATHIK (A) - man kaTonaThlK (K) mbirpicka OarpiTTanmFaH. Ty3eTKim AMOATHIH KYKTEMeE
KaOiIeTi Kelreci mapaMeTpiaepMer CHIIaTTaIaIbl: pyKcar eTinred Tikenel Tok IPR jkoHe oraH colikec KeleTiH Tikemei
KepHey upr, pykcat eTinreH kepi keprey Uobr jxoHe oFaH colikec KeneTiH kepi Tok lobr, pykcar eTinreH mamibipay
KyaTsl Pras jxoHe KopImaraH OpTaHBIH pyYKcar eTiuireH temmeparypackl to.c (50 OC nmeiiiH) repMaHUil YIIH XKoHE
kpeMHHiA quonraps! yiria 140 0C mefiin).

a G I,
—DII-II' I,
K Lo
Loy T.';_“"_ U U

Cyper 6.1-muonrery BonbT-aMIepiik cunaTTaMachl.

OyHKIMOHAABI MaKCaTblHA COWKEC XapThUIail OTKI3il JUOATAp TY3ETKIll, MMITYJIbCTIK, 3€HEp IHUOATAapHl,
(dhotoanoaTap, xKapbIK MILIFAPATHIH JUOATAP JKOHE T. 0. OOIBIT OeTiHEe.

Onpipic omiciHe coiikec KOPBITHAIBIK AHOATAp, AUMY3UsIIBIK Heri3i Oap AuonTap JXKoHE HYKTENIK JAHOATap
aXbIpaTbulaAbl. P-n anfamkel eki TypiHiH JUOATaphIHIA ayblcy enoyip aiimaxra skacanansl (1000 M2 neitin), onmap
Heri3iHeH aBTOMaTHKa MEH aclial >kacayna KojagaHbsuiagsl. Hykrenik nuoarapna aysicy aynansl 0,1 mm2-aeH a3. Onap
Heri3iHeH Tikened Tok MoHi 10-20 MA GonaThIH yabTpa >KOFaphl )KUUIIKTI )Ka0IBIKTa KOJIIAHBLIAIbL.

Tyserkim guoaTap aifHBIMAIBI TOKTHI TYPAKTHI TOKKA AITHANABIPYFA aPHAJFAH JKOHe KOPBITNAJIBIK HeMece
AU(PPY3USIBIK TEXHOJIOTHSIMEH OPbIHAAIAIBL.

WmnynbcTik auoaTap KepHey MEH TOK WMIYJIbCTapbhlH KaJBIITACTBHIPY Ti30EKTEPiHAE KYMBIC iCTeyre apHaJFaH.
Byn nykrenik auoarap.

CoHnpaii-ak, Tipek TUOATApHI JEM aTajaThlH 3€Hep OUOATApHl KepHEYAl TYpaKTaHIbIpyFa apHayiFaH. byn muoarap
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Kepi KepHeyIiH Oenrini 0ip MoHJEpiHAe p-N aybICYBIHBIH OY3bUIMANTBIH AJIEKTPIIK OY3bUTy KYOBUTBICHIH KOJAaHAIbI
Uob6p = Unpo0 (cyper. 6.2, a).

- Cyp. 6.2, B-RN sxykreme kexeprici Oap KaObUIOAFbIINTAFbl KapamalblM KepHEY TYPaKTaHIBIPFBINI Ti30eri.
TypakTaHABIPFBIIITEIH Kipic TEPMHHAIIAPHI apacklHAAFbl KepHey e3repreH kesze uBx > Unp(Ru + r) / Ru, uBbIX
UnpoOTeiy LLIbIFbIc TepMUHATIAPH! ApaChIHIAFBl KEPHEY HIAMANBI ©3reperi.
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Ubipos
6.2-cyper-RN xykreme kemeprici 6ap KaOBUIIAFBIIITAFBI JIEKTPIIK Oy3bLTy Tpaduri *oHE KapamalbiM KepHEY
TYpaKTaHBIPFBINI Ti30€r1.

XKapbik mibiFapaThiH JUOATap MeH (oTomuonarap. POTOAUMOATHIH JIEKTPIIIK KAaCHETTEPl OFaH TYCETIH JKapbIK
COYJIECIHIH oCepiHEH e3repeii-OHbIH Kepi TOrbl apTaibl. JKapblK IMOATAPBIHBIH ©3/epl TIKEICH TOK PEXHMIHJE
JKapblk KBaHTBIH LIBIFapasibl, COHIBIKTAH OJIap dPTYPJIi JKyHelep i TYHiHAepl MEH OJIOKTapbIHBIH YKYMBIC PEKUMIH
KOpCeTy YIIiH KOJIJIaHbLIa bl

CreTonnon DoToaHoa

6.3 — cyper-mapTThl rpaduKabIK Oenriiep

3. XKaprbuiaii eTkizrii TpuoaTap (TpaH3uCTOpIIAp)

Tpansucropnap dJIEKTp CUTHAIIAPBIHBIH KyaThIH KYIIESHTY YIIiH KoimaHbutamel. Oiap OHIOSPIIEI )KOHE OpiICTi;
VI IIBIFBICHT Oap.

bumnonspnei-)kakeiH opHanackal eki PN eTkennepiniH e3apa opeKerTecy KYOBUIbICTapbIHA HETI3eNTeH, olapaarbl
(bM3HUKAIBIK TTpollecTep eKi OeNTiHIH 3apsi TaChIMAIIAYIIBUIAPBIHBIH KO3FAIBICEIMEH OAaIaHBICTHI.

XKazwik Oumonspibl TpaH3ucTop-P-N-p THITI I KabaTThl KyphUIbM (cyper. 6.4, a) skoHe N-p-n (cypert. 6.4, 0).

Tpansucrop OWMONAPIBIK  ACM  arajansl, OWTKCHI OHAAFbl  (U3HMKANBIK IIpolecTep €Ki OenriHig
TachIMaJAayIIbUIAPBIHBIH KO3FAIBICEIMEH OaliaHbICTHI (00C TECIKTEp MEH AJIEKTPOHIAp).

bumonspel TpaH3UCTOPIBIH OPTaHFHI Ka0aThl Heri3 — B menm atamanbl, Oip skcTpeManasl KabaT — k KommeKkTopsl, an
eKIHII JKCTpeManabl KabaT — € SMuTeHTi (37ekTp Ti30ekTepiHme OMHUTEHT KepceTKiMeH OenrineHeni). Opoip
KaOaTTBIH IIBIFBICHI O0ap, OHBIH KOMETIMEH TPaH3UCTOP Ti30E€KKe KOCHIIaIbI.

Opic-Tek Oip OenTiHIH 3apsa TachIMaNJAyIIBUIAPHIH (AIEKTPOHIAp HEMece TeCIKTep) MaiifaiaHyFa HeTi3JeNreH.
Opic TpaH3WUCTOPIAPBHIHIAAFEI TOKTHI OacKapy JJIEKTp OpICiHIH ocepiHeH TPaH3WCTOPABIH TOTHl OTETIH apHAaHBIH
OTKI3TIIITITIH 63repTy apKbUIbI JKY3€ere achlpbuiafbl. ApHaHBI KYpY 9HiCiHE ColiKec p-n TyHicmeci Oap jkKoHE MeTain
TDIIEKTPUK-XKapThiuiail oTki3rim (MDP TpaH3ucTOpnapbl) KOHCTPYKIIUSACH HETI3iHE WHAYKUIWSIAHFAaH apHAChl O0ap
YKOHE KIpIKTIpiNTeH apHackl 0ap epic TpaH3UCTOPIAPHI epeKIIeNeHeT].

P-n Tyiticnieci 6ap epic TpaH3ucTopiapsl Hemece N Tt apHa (cyper. 6.4, B) nemece p Tunti apaamen (cyper. 6.4,

r).
a i E r
K L H, H, C
=] 2 3 2
P-R-p M-

E[HH’J‘.'.'HFJH BIE MPAHINCTROR Hoaeante MPANIHCIONN
6.4-cyper-TpaH3ucTOpaapAbIH WAPTTHI Oenrinepi

3aps TackIMaNIayIbUIAPhl Ko3Fana OactaraH DiekTpon (Oyi1 KaFaai/ia SIeKTpOHAap) KaliHap Ke3l Jem aTanabl,
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aJl oJ1ap KO3FaJaThIH AJIEKTPOJ] — C aFbIMBI JISTT aTalabl.

Opic 3ddekTici TpaH3UCTOPIAPHI KOFAPhl TEXHOJOTUSIIBIK, KAKETTI MapaMeTpiep/iH >KaKChl PEnpOayKIHSICHI
KOHE CAJBICTBIPMAJIbl TYpPAE TOMEH KYHBI Oap. DIeKTp mapaMmerpiiepiHeH epic TpaH3UCTOpJaphbl >KOFapbl Kipic
KeJlepriCiMeH epeKIeneHe . bUmonspiibl TpaH3ucTopaapAblH 0acThl apTHIKIIBLUIBIFBI-KOUICKTOPIBIH JKETKUTIKTI
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YJIKEH TOKTapBIHAAFBI JKOFapbl OHIMALTIK. CBIPTKBI KBUTY OTKI3TIITEPAiH OONyBl OMIIONSPIBI TPAaH3UCTOPIAPIBIH
mameipay Kyatsl 50 BT-Ka geiiin sxoHe 10 A-Fa neliiHri TokTap/a >KYMBIC icTeyiHe MyMKIHZIK Oepefi.

Herisri xeMmiiiri-»xanmsl SMUTEHT] 0ap cxeMara ColiKec KOCBUIFaH OUIOJISIPIIBI TPaH3UCTOPABIH Kipic Ti30eriHiH
caJbICTBIpMaltbl Typae a3 kexeprici (1-10 kOwm).

BunonsipibIk TpaH3uCTOpIAPIBI TONBIFBIPAK KAPaCThIPAHbIK. BYJl KypbUTFbLIApABIH TOPT )KYMBIC PeXKHUMI Oap:

- OenceHlli peXXuM, OHJAa DMHUTEHT-0a3a aybICybl AJsiFa OarbITTa, all KOJUIEKTOp — 0a3a aybICybl Kepi OarbITTa
6omampl;

— Kepi pexuM, oHlla DMUATEHT-0a3a aybICYbI Kepi OaFbITTa, all KOJUIEKTOp — 0a3a — Typa 0arbITTa;

- €Ki aybICy Kepi OaFrbITTa KOCBUIFaH KECy PeKUMI;

- KAHBIKTBIPY PSKUMI, OHJIA €Ki aybICY JIa ajiFa OarbITTaJFaH.

Kymeitkim Tiz0ekTepin/ie 6acThIChI-OUITONSPIBI TPAH3UCTOPIAPIBIH OSNICEH/ I JKYMBIC PEKUMI.

CurHanmap/p! KYIMIEHTY YIIIiH OUIONSPIIBIK TPAH3UCTOPIAPABI KOCYIBIH YIII CXeMachl KOJJIAaHBLIA b

- sxxaunbl 6azamer (OB) — cyper. 6.5, a;

- sanme! omurentied (OE) — cyper. 6.5, 6;

- optak komiekropmeH (OK) — cyper. 6.5, I11.

TpaH3UCTOP/ABIH KOCBUTY CXEMAaCBIHBIH aTaybl Kipic jKoHe MIBIFbIC Ti30ekTepiHe oprak LIIbiFpic aTaybiMeH calikec
Keneni. JKanmel aMUTeHTI Oap cxemanap >kui KOJNJaHbUIAIb.

Ob ()5 OK
Cyper 6.5-0HmonspibIK TPAaH3UCTOPJIAPBI KOCY CXeMallaphl:

bunomnsapier TpaH3UCTOPIIAPABIH BOIbTaMIIep cunattamanapsl (BAX)

Oprak SMuUTeHTI 6ap cxema YIIiH BaXThl KAPACTHIPHIHEI3.

Kipic BAX-uke = const TypakThl KOJUIEKTOPJIBIK KEPHEYHAEri Kipic Ti30eriHmeri TOK MEeH KEpHEY apachiHIarbl
Oaiianeic/

Ib s /‘L' b )a' K9y —Cconst

Kipic VACH uke kepHeyiHe OaiilaHbICTBI eMec

(cyp. 6.6).
ey BAX-typakrs kipic curnainsl (Ib = const)kesinae komuiekrop TorsiHblH UKD kepHeyiHe Toyenainiri.

[.=1 %

K3 .}1,-_-:i:||1.'1't
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Cyper 6.6-0umonsip:as! TpaH3ucTopabH Kipic BAX

Ibiry cunattamanapsl 0ip-OipiHeH mamaMeH Oip/ei skoHe uke KepHeYiHIH KeH Auara3oHbIHaa TY3y (cyper. 6.7).
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Cyper 6.7-tpanzuctopnapabif LbIFbIC cumaTTaManapel

JKapTeumait ©TKI3TiIT THPUCTOPIIAP

Tupucrop-eki TypakThl Kyii 6ap jkapThiiail ©TKI3TIII KYPBUIFBI JKOHE YIII HEMece OJIaH Jia KOl PeT KOChUIFaH p-N
eTkenjepi. P jkoHe n THUNTI kKapThliall ©TKI3TIMTEPIiH TOPT aybiclanbl KabaTel 0ap THPUCTOPJABIH €H KOIl TapaliFaH
KYPBUTBIMBI.

BackappuiaTeiH (TPHOATHIK) JKoHE 0aCKApBUIMANTHIH (JUOATHIK) THPUCTOPIAPIB! AXKBIPATHIHBI3.

TpUONTHI THPHCTOPIBI TONBIFBIPAK KAPACTHIPANBIK.

TpuoaTs! THpHCTOP OacKapbUIaTHIH Jen aTanaasl. OHBIH YII IIBIFBICEI Oap — aHOATHI a, KaToaThl K skoHe Oackapy
JIEKTPOJIBIHBIH ILBIFBICH], O] KaTOJKA XaKblH p-aliMaKKa HEMece aHOIKA *aKblH N-aliMakka (KaTOAThI XKOHE aHOTHI
0ackapy) KOChIIaIpl.

Tupucropasl *aOBIK KYHAEH aIIbIK KyHWre >kKoHE KepiciHIue ayblcThipyra Oomazpl. BakplmaHaTeIH THPUCTOPIIBIH
apTTH OciiHecl )KoHe OHBIH BOJIBT-AMIIEp CHITaTTaManiapel CyperTe kepcerinred. 6.8, a, 0.

0
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Cyper 6.8-0akpuTaHaTHIH THPUCTOPABIH MAPTTHI OSHHEC] )KOHE OHBIH BOJIBT-AMITEp CHUTIATTaAMaJIaphl

KyaT kepHeyi TUpHCTOpFa €Ki aybICy allbK XoHe Oipeyi jkaOblK OoNaThIHIAN eTim Oepiiesi; >KaObIK aybICyIbIH
KeJleprici )KeTKLTIKTI )KOFaphl, COHABIKTAH THPUCTOPIBIH TOTHI OIIi JIe a3.

Unp kepHeyiHiH korapbulaybiMeH |IPR THpHCTOPBIHBIH TOTH OYJ1 KEpHEY KOCY KepHeyiHe TeH KelOip KpUTHKAJIBIK
MOHT'€ JKaKbIH/IaFaHIIA a3/1all apTabl.

OcpliaH KeWiH eTHeli TOKTHIH KOLIKIH Topi3/i ecyi OpbIH ajabl )KaHe TUpUCTOpAarsl kepHey BAX-ra coiikec
TeMeHeln i (cyper. 6.8, 0).

Mysnait "0y3bury” eTreni Oy3bUTy bl TYABIPMaiIbl, OHBIH KEIEPTiCi TOKTHIH TOMEH/IEYIMEH KaIITblHaA Kee/i.

TupucropablH MaHBI3ABI TapaMeTpi — OacKapy TOTBI (KEpPHEY1) - THPHCTOP/IBIH AlIbIK KYHT'€ aybICybIH KAMTaMachl3
eTeTiH 0acKapy 3JEKTPOBIHBIH TOTHI.

Tupucropapl KyJIbIlITaY YUIIH TOKTHI HOJIT'e ACHIH a3aliTy KepeK.

Tupucropnap Ty3eTkim Kacuerrepi 0ap 6ackapbulaThIH KOCKBIIITAp peTiHAe 0acKapbUIaThIH TY3ETKIIITEpIE,
TYPJIEHAIpTiluTep/ie, HHBEPTOPIap/Aa KoHE KOMMYTALMSUIBIK >KaObpIKTapAa KeHiHEeH KONJaHbUIa bl

AIBIK KYHAETr1 TUpUCTOpIapAbIH KeHOip Typiepineri TokrapAasiH HomuHanasl MoHi 5000 A — Fa xxeteni, an
#aOBIK Ky#zeri kepHeynepaid HomuHanasl MoHi 5000 B-ka neiiin sxereni.

4, I/IJIJIlOCTpaTHBHbIﬁ MaTrepuad: 1jid IPpOBCACHUA 3aHATHHN HCIIOJIB3YCTCA CICAYIOIICC MAaTCPHUAIIBHO -
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TEXHUYECKOe o0ecrieueHne: HOyTOYK, MyIbTUMEUIHBINA MPOEKTOP, SKPaH.
5. Oneduer:
Herisri:
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6. Tanpriepun M. B. DnektpoTexHuKa U 3NeKTpoHuKa: YueoHuk / ['anpnepun M.B. - M.:@opym, HUI
HNHOPA-M, 2016. - 480 c.: 60x90 1/16. - (IIpodeccnonanpHoe oOpa3oBanue). - Pexxum mocryma
http://znanium.com/catalog.php?bookinfo=553180

7. CnaBunckuii A. K. DnexTpoTexHiKa ¢ OCHOBaMH IIEKTPOHUKH: yuebHoe mocodue / A.K. CraBuHCKHH,
N.C. Typesckuii. - M.: UJI ®OPYM: HULI Uudpa-M, 2013. - 448 c.: mir.; 60x90 1/16. - (IIpodeccruonanpaOe
obpasoBanue). - Pexxum nocryma http://znanium.com/catalog.php?bookinfo=494180

8. DmexTpuueckue u3MepeHus U MPUOOPHI : Y4eO. mocob. U CTY. By30B, 00yY. IO HAITPABICHHUIO
ronroToBku OakanmaBpoB U maructpoB / I.W. Komsauuenko, [1.A. Muxamin, A.C. CrenanoB; MOuH P®, ®I'5OY
BIIO MI'VJL - M. : MI'VJI, 2014. - 89 c. : um.

9. AprsicranbaeB K.E., XKymadexoBa A.b., YMmapoB A.A. CrucTemsl yIIpaBiIeHUs XHMUAKO-
(hapmaineBTHYECKMMU TTporieccaMu. - AnMartsl : OBepo, 2020. - 128 c.

6.bakbL1ay cypakTapbl:

1. XKaprseunait TKI3rimTep/IiH SpeKeTi Here Heri3AeNTeHiH TYCIHAIPIHI3.

2. Tycinaipy TpHHIIAII, KYPBUIFBICH JKOHE KYMBIC muoaTad. BAX MUONMBIH TYCIHIIPIHIZ.
3. Ty3erkim AuoaTapIbiH MaKCaThI

4. VIMIynbCTiK INOATAP/IBIH MaKCATHI.

5. 3eHep OUOATAPBIHBIH MAaKCaThl. DIEKTPIIK Oy3buTy KYOBUTBICHIH TYCIHIIPiHI3.

6. Tycianipy npuHIMII, KYPBUIFBICH XKOHE KYMBIC OUIOJISIPIIBIK JKOHE JajlajiblK TPaH3UCTOpIIap.
7. BUTIOJSAPIIBIK TPaH3UCTOPIIAPIBIH KYMBIC PEXKUMICPIH TYCIHIIPIHI3.

8. BUnossApIIbIK TpaH3UCTOPIAPABIH KOCBLTY ChI30aIapbliH ChI3BIHBI3 )KoHE TYCIHAIPIHI3.
9. bunonspnsl TpansuctopasiH BAXBIH ceI3bIHBI3 jk9HE TYCIHIIPIHI3

10. Tycinzipy KYpbUIFbICHI KOHE KYMBIC iCT€y NPUHLUIT THPUCTOP.

Ne 7 mapic

1. Taxsippiosl: Ty3eTkimTep, JIeKTp cy3rijiepi. JeKTp CUrHAI KylIeiTKimTepi
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TyzeTkim KypeUIFbLIAp/B! OacKapyra xkoHe Oackapyra Oonmaiiabl. bipiHimici THprCTOpIapFa, eKiHIIIC] JKapThiTai
OTKI3TI JUOJTApFa CaJIbIHFAH.

Bacrankp! (a3zanapabiH canblHa coiikec Oip (azaibl koHe Kol (hazabl (kebiHece yIII Ga3asl) Ty3eTKill
KYPBUIFBLIAp, CXeMABIK MIENIiMIe colikec — TpanchopMaTop MEH KeIipliH HOJIJIK HyKTeci 0ap.

Ty3eTkim-0yi1 aifHbIMAaJIbl TOK KO31HIH SHEPTUSCHIH TYPAKTHI TOKKA TYPJICHIIpYyTre apHaifraH KypbuUIFbl. MyHpaait
TY3ETKIIITep 9p TYPJIi OHEPKICINTIK ANEKTPOHUKA KYHeaepi MeH KYPhUIFbIIAPBIH OacKapy, perrey, oHuey, aknapaTThl
KOPCETY JKoHE T. 0. MOCEJISNEpPiH IICIIyre apHaJFaH.

CanpICTBIpMalTbl TYPJE a3 KYKTeMe KyaTbIMeH (OipHere )ky3 BaTTka neiiin) eHIIpICTIK KUUTIKTEri alHbIMAaITbI
TOKTHIH (50 ['11) 371eKTp SHEPTUSACHIH TYPAKThI TOKKA TYPJCHIIpY Macemneci Oip ¢a3abl Ty3eTKIlTepiH KoMeriMeH
LIerniae .

1.1. Bip ¢a3zansl O6ip mepuOATHI TYy3€TKIII

JKaumer skarmaiia Ty3eTKIIITIH KYPhUIBIMBIK Ti30eriHe TpanchopMaTop, TY3eTKIll JHOATAp, TETiCTEeUTIH cy3Ti
JKOHE TY3ETUINeH KepHeY TYpaKTaHIbIPFBIIEI Oap. TpancopMaTop KeniHiH CHHYCOUIANbIbI KEPHEYIH KaXKEeTTi
JIEHTeliTe e3repTyre KbI3MeT eTeli, CoJlaH KeliH o Ty3eTineai. TericTeiTiH cy3ri Ty3eTuIreH KepHeyIiH
MyJIbCAIIUSCHIH a3aliTyFa KbI3MET eTelli. TypaKTaH IBIPFBIII XKeTiHIH KepHEeyi 63repreH Ke3/ie KaObUIaFbIIIThIH
KEepHEYiH TYPaKThl YCTaMIbI.

XKeke Tyiiinaep 6omMaybl MyMKiH, OYJT TY3€TKIIITIH MaKcaThbIHA OaHIaHBICTHL.

Kapamnaiibim 0ip hazasibl Oip MeproATHI TY3ETKIIITIH CXeMachl CypeTTe KepceTiireH. 7.1, a, Ty3eTUIreH KepHey
MEH TOKTBIH YaKbIT IHarpamMmacsi-cyperre. 7.1, 0.
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Cyper 7.1-kapanaiisim Oip (ha3ansr Oip IEPHOATHI TY3ETKIMITIH CXEMaChl

Tyserkim tparchopmartopaas (T) Typansl, oHBIH KaiiTanama opamacsiHa auon (VD) skoHe xykTeme
pesucropsl (RN) KocbLtapl.

Bipinmri xapThel HUKIAE, SFHA yakpIT apanbiFbiaaa (0 — T/2) nnon amibik, efiTkeHi "A'" HyKTeciHiH
noteHanbsl "B" HYKTECiHIH MOTEHIIMATBIHAH KOFaphI )KoHe TpaHCc(hOpMaTOpAbIH KaiiTarama opaMachbIHbIH
Ti30eriHeri KepHeyAiH acepiHeH in TOrsl maiaa 0oamsl .

Exinmmi sxapTel mukie, sFHA yakeIT apaieirbiaaa (T/2 — T), mron xabbIk, )KYKTeMe Pe3UCTOPhIH/IA TOK KOK,
KOHE Kepi KepHey KaObIK JHOIKa KOJIaHbLIA/IbL.

Tys3erinreH TOK MeH KePHEYIiH opTalla MoHi a3, aj mynabscaius koddduimenTi ote xxorapsl (Kn=1,57),
COHJIBIKTAH OJIap HETi31HEH TOMEH KyaTThl )KOFapbl KyaTThl )KYKTEME KYPbUIFbIIAPBIH (KATOATHI COYIENIK TYTIKTEp)
KyaTTaHABIPY YIIiH KOJIaHbLUIa IbL.

1.2. Bip ¢azansl )xapThIIaid TOTKBIHIIBIK TY3ETKIII Oip (ha3aisl xKapThiIail TOMKBIHABIK TY3ETKIIITEp €Ki TYpii
Oomapl: KeIip JKoHe TpaHc(hopMaTOp/IbIH KaiTaraMa opaMachIHBIH HOJIIK HYKTeci. Byt Ty3erkimrep kapThiiait
TOJIKBIHZIAPFa KaparaH/1a dJJIeKaiia KYIITi, OTKeH] olap/IbIH KOMETIMEH KYKTeMe KYPhUIFbUIAPhI KEMiHIH €Ki )KapThl
KepHeyiH Ae nainananaasl. TuiMautik ko3dduuunenti (THIMIUTIK) oap sKapThl TOJKBIHIBIK TY3ETKIIITEPre Kaparania
JIeKanaa Ker.

Bip hazansl exi )kapThl TOIKBIHABIK TY3ETKIIITEPAIH CXeMajaphl CypeTTe Kepceriret. 7.2, A xoHe 7.2, 0.
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Cyper 7.2-6ip ¢azabl eKi )KapThl TOJKBIHABIK TY3CTKIIITEP/IIH CXeMallaphl
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Byn omHogazHoM BeIpsiMHTENe HOJMIK LIBIFapyMeH (cyp. 7.2, a) )KyKTeMe TpaHc(hOopMaTOpIAbIH KalTaniama
OpaMacChIHBIH OPTaHFbI HYKTECIHEH IIBIFBICKA KOCBLIA IbI.

TpanchopmaropablH KalTanaMa OpaMacChIHBIH JKOFAPFbl JKAPTHICHIHIA OH JKapThl TOJKBIH aHHBIMAJIbI
cUHycouganap 0ap Aeiik, srHU "A" HYKTECiHIH OTEHIIHaIbI OH, ai "0" HYKTECIHIH MOTCHIIMAJBI TePIC; COJlaH KeHiH
VD1 nnonp! ambiiasl, o1 apkbuibl RN skykTeMe pe3rcTopsl il TorsiHaH eTei.

Con ke3ne VD2 auozp! xaObutajsl, oiTkeHi "B" HyKTeciHIH moTeHImabl Tepic, an "0" Henmik HyKTeCiHiH
MOTEHIMAIB OH OOJajabl >KOHE JIUOJ apKbUIbI TOK eTneial. CHHyCOMaanbl alHBIMAIbl TOKTBIH KipiC KEpHEYIHIH
Oenrijepi e3repin, OH MapThl TOJKBIH TPaHCPOPMATOPIbIH KalTallaMa OpaMachIHBIH TOMEHT1 JKapThICHIHIA 00JIaIbI,
sFHU "B" HYKTECIHIH MOTEHIIMabI OH 0ojaabl, ain "0" HyKTeCiHIH MOTeHIUAaBI Tepic 0onanbl, VD2 nuoms! ambuiaipl,
o7 apkbuibl 12 Torel eteni; VD1 nuoss! skaObliazibl )KOHE TOK OJ1 apKbUIbl ©TIeiai. HoTukeciHie CHHYCOMIaHbIH eKi
JKapTHI UK YIIIIH )KYKTEME PE3UCTOPBIH/IA TOK Makaa 6omapr: in = il+i2,

Kemipmi >kapThinai TONKBIH TYy3eTKimi (cyper. 7.2, 0) T TpaHchopMaTOpbIHAH JKOHE KOIIp cXeMachl OObIHIIA
TpaHc(hOpPMATOP/IBIH KalTallaMa opamachlHa KOCBUIFaH TOPT JUOATAH Typanbl. JKyKTeMe pe3ucTopbl KemipiiH Oip
JMaroHaiHe, aja TpaHc(opMaTOpAbIH eKiHIII OpaMachl eKIHIIICIHE KOChLIFaH.

Huonrapabiy op sxy0b1 (VD1 xone VD3; VD2 xone VD4) ke3ekiien sxyMmbic icteriai. VD1 — VD3 nuoarapsr
CHHYCOMIAHBIH OipiHII KapThl TONKBIHBIHAA ambuianbl ( yakelT apansirbl 0 — T/2), eiitkeni "A" HyKTeciHiH
norennuaisl "B" (a > 0) HYKTECiHIH MOTEHIINAIBIHAH KOFaPHI.

Byt karnaiina rH )kyKTeMe pe3rcTophiHAa i H =1 | Torsl maiiaa 6onaibl.

Con yakpIT apanbeirbiaaa VD2 — VD4 auoaraps! ska0bIK.

Keneci xaproimaii Tonkein Kesinge cunycoupanap (T/2-T) "B" mykrecimin morenmmansr "A" ( B > A)
HYKTECIHIH TOTEHITHANIBIHAH YIKeH 6omansl, VD2 — VD4 muoaraps! amsuianpl, an VD1 — VD3 muoarapsl x&aObLIBIIL,
JKYKTEME PE3MCTOPBI apKbLIbl in = i2 Torel etemi. Exi xkaptel mukiage RN jxykTemeci apKbLIbl ©TETIH TOK Oipiaei
OarpITKa He.

Tys3erinren xyKkTeMe TOrbL: in = il + i2 .

CyperTe KopceTiireH eKeyiHe e TOK IeH KePHEYIIH YaKbITTHIK TrarpaMMaiapel. 7.2 cxemanap Oipueit
(cyper. 7.3).

Bip ¢azamnsr exi >kapThl TONKBIHIBIK TY3ETKIIITEPiH Myabcars KodhduIuenTi 6ip )KapThl TOTKBIH/IBIK
Ty3erkimrepre kaparanaa endyip a3 (Km 0,67). Mnean tpancdopmaTopMer KYKTEME TOTBIHBIH TYPAKThl KOMIIOHEHTI:

2
Iy ==1,=0064f .
T

Amnaiifa, eki )kapThl TOJIKBIH TY3CTKIIITIH KOIip Ti30eTiHiH TpaHchOpMAaTOPIbIH OPTAHFEI HYKTECIHIH HOIIIK
HIBIFY Ti30€TiHeH 0acThl apTHIKIIBUTBIFBI-KapanaibIM TpaHCPOPMATOp, OHBIH KYpaMbIH/Ia TeK Oip €KiHIII opaMackl
JKOHE JUOATAp TAHATYBI KEPEK a3 Kepi KepHey O0ap.
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Cyper 7.3-TOK IeH KepHEYIH YaKbITTHIK JdarpaMmaiapbl

-

O Gacka ekl TUOATHIH OTKI3TIMITIK AUara30HbHIa Oip yaKpITTa TI30€KTENreH eKi OTKI3Til eMec AUOAKA
KOJITaHBIIATHIHABIKTaH. ByJT apTHIKIIBUTBIKTap KO TUOATApAaH TYPAThIH Ti30€KTiH KETICIEYIIUTIriH oTeH/Ii.

CoHppIKTaH KilIiripiM skoHe opraia KyaTTbl Oip (a3ansl TOKTBIH KapTbllail MEPHOATH KOTIp TY3ETKILIiHIH
cXeMachl eH Kol KOIJaHyAbl TalThl.

1.3. Y ¢azansr Tyzerkimrep

Ken ¢azansl, atam aiitkanaa yur ¢asaisl Ty3eTy TY3€TUINeH KepHEYIiH MyIbCalusChiH e1ayip a3aiiTyra
MYMKIHZIK Oepeni. Y ¢aszaisl Ty3eTKIIITep OpTalia KaHe XKOFapbl KyaTThl TY3€TKIIITEp PeTiHAe KOMAaHbUIaabl. Y1
(hazanbl TY3eTKIIITEpAiH €Ki Heri3ri Typi Oap:

- TpaHc(OpPMAaTOPIBIH KaiiTamaMa opaMachbiHbIH HOJAIK HIBIFRICH 0ap Ty3erkimrep (cyper. 7.4, a),

- Kemip Ty3erkimTepi (cypet. 7.4, 6). BipiHmi TUOTEri TY3eTKIII opaMamapsl XKYIIbI3MeH OaliIaHbICKaH YIII
¢azanbl T TpanchopmaTopbiHan, TpanchopMaTopAbIH op ¢azaceiHa KipeTid ym vd1l, VD2, VD3 nuoasinan xone RN
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KYKTEME pPe3UCTOPhIHAH Typajbl. JIrnonrap ke3eKk-Ke3eK KyMBIC icTeli, Oy Ke3eHHIH YIITeH OipiHae, opaManapIbiH
6ip (hasachIHBIH OACTaTy MOTEHIIMAIBI (MBICANIBI, ) KalFaH eKeyiHe Kaparanaa oH 6omaasl (b xaHe ¢).

Ty3eTinrex Tok op TUOATHIH TOKTAPBIMEH JKacallabl, Oipliei OarbiTKa 1e )KoHe 9p (Da3aHbIH TY3ETUIreH
TOKTaPBIHBIH KOCBHIH/IBICHIHA TEH.
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7.4-cyper-yiu (azaibl TY3ETKIIITEPIIH €Ki HETI3rl TYpi: TpaHC(hOpPMaTOP/IbIH KalTalaMa opaMachIHbIH HOJIIIK
MIBIFBICHI Oap TY3ETKIMmTEp (@), Kormip Ty3eTKimTepi (0)

Byt Ty3eTkimrepaiH myibcanus koddduireHTi ogaH ga ToMeH (mynbcaiusa kodddunuentid ecentey KII =
0,25 moHiH Oepei), a TY3eTUIreH TOK ITeH KEPHEYIiH OopTallia KOMIIOHEHTI dJIeKaiiia JKoraphbl.

Exinmri TunTeri ty3erkim (JlapupoH cxemachl) aiaTsl AMOATHIH KelripiHeH Typansl. VD1, VD3, VD5 muonrapsr
OapIIBIK KAaTONTHIK TYHpEyImTep KOChUTFaH Oip TonmThel Kypaimsl, am VD2, VD4, VD6 muonrapsl GapiibIK aHOITHIK
TylipeyimTep KOChUIFaH Oacka TOmThl Kypauasl. bipiHmn TomThiH xammel HYkTeci RN JKykTeme peocTaThlHIA OH
TIOJTFOCTI, aJ eKIHNI TONTHIH alImbl HYKTECI TepiC MOMIOCTI Kypaumel. YakeITTHIH op coriHme RN xykreme
PE3UCTOPBIH/IAFHI )KOHE €Ki JIMOJTAFbl TOK OCHI IMOJTAPFa CH KOIl KepHEY KOJIaHbUIFaH Ke3zie naiina 6oasl.

OcpInaiimma, yakbITTBIH 9p COTiHAE OipiHII TONTHIH AWOABI )KYMBIC ICTEW I, OHJAa aHOATHIH IIBIFBICHI HOJIK
HYKTEHIH MOTEHIIMaIbIHA KATBICTHI €H YJKEH OH IOTCHIIMAJFa We, ajl OHBIMEH Oipre KaTOITHIH HIBIFBICHI aOCONOTTI
MOHI OOWBIHINIA €H YVJIKEH Tepic IMOTEHIIWaliFa HWe OOJaThIH EKIHII TONTHIH JHOABI 0ap.coll HONIIK HYKTCHIH
MOTCHIIUATBI.

Byt Ty3erkimreri Ty3eTinren KepHEYIiH IMyJIbCalusIChl aJABIHFbIFA KapaFraHaa ofgaH fna a3 (canay KP = 0,057
MOHIH Oepei), aj THIMIUTIT] aIeKaiiia )KOFapbl, OUTKEH1 TpaHC(POPMATOPIBIH ©3€Ti TYPAKTHI TOKIIEH
MarHATTEIMENTI.

CyperTe KepceTiIreH yakpIT uarpaMmmanapsl. 7.5 yir a3anbl TY3eTKIIITepiH eKi Ti30eTiHAeri 110 aTapIasl
aybICTHIPY TOPTiOiH HAKTHI KOpCeTeli, COHBIMEH KaTap KepHEY MEH TOKTHIH TY3eTUITeH MOHAEePiHIH KUCHIK MIIiHASPiH
KepceTei.

- Cyp. 7.5, an TpanchopMaTopabIH OacTanksl opaMachlH OepeTiH Ke3eHHiH yiuTeH Oipine (2 /3) 6ip-Oipine
KATBICTHI (ha3a/ia KO3raiaThlH YIII (a3asibl aiHbIMANbI KEPHEYIH CHHYCOUIANAPhl YChIHBUIFAH.

Wnean Tpanchopmatop yuiH ia, ib, ic KaliTanaMa opamMaiapbIHBIH TOKTaph! T/3 y3aKTHIFEIMEH KoHE
ammumtyaacel im = Um /RH opkaiiceichl 6ip-0ipiHe KaThICTHI Ke3eHHIH 1/3 Oenirine aypicansl, in =ia + ib + ic
x)ykreme Torel [0 TypakTel kKoMroHeHTiHe He, aid U0 TypaKThl KOMITOHEHTI 0ap TY3€TUITeH KepHey KalTanama
opamManapblH OH JKapThlIai KepHEeYIepiHiH KOChIH/bICHIHA TEH.

Kerrip Ty3erkinriHiH ®&YMBICHIH i1, 13, 15 OipiHIIi TONTaFkl AUOATAP/IBIH YaKbIT OOMBIHIIIA OIPIKTIPIITEH TOK
KHCBIKTaphl cyperTeni (cyper. 7.5, 0) 12, i4, 16 exiHmm TONTaFbl A0 TOKTAPBIHBIH KOHE KYKTEME TOTBIHBIH iH =
i1+i3+i5 = i2+i4+i6, conmaii-aK Ty3eTiIreH KepHeyIiH UH = RH iH.
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7.5-cyper-nmuoaTapasl aybICTEIPY TOPTiOIHIH YaKBITTHIK AWarpaMMaiapsl
Tyserinren xepHeyaiH MaKCHMalAbl MoHI ymI (a3anmsl 3um Ke3iHiH CHHYCOHWAAJIBAbI CHI3BIKTHIK KEPHEYIHIH
aMILTUTYIAChIHA TEH, aJl TY3ETUITeH TOKTHIH MAaKCUMAJIIbl MOHI.

I, =~3U, /R

T

Kermip Ty3eTkimnriame AHOATap alIbIK TYPFAH op €Ki Ga3aaa >KapThl TONKBIHABIK TY3ETY JKY3€re achIpbUIajIbl, op
MMITYJIBCTIH TY3€TKINIKe KaparaHia t/6 y3aKThIFBI Oomansl (Cyper. 7.5, a) ambIk Auoasl 6ap opOip (asza MeH Hemmik
IIBIFapy apachIHAA KapThl Ke3SHI1 TY3€TY JKY3ere achlpblIabl.

Kerm ¢azanbr Ty3erkimep/ i KyaTsl 9IETTE OHHAH XKY3[ereH KIIOBAaTTKA JIeHiH jkoHe ofaH Aa ke, 100 000
A-ra neitin, Trimaimiri 98% sxeremi. 2. TericTelTiH Cy3Tiiep Typabl TYCIHIK

Tys3erinren KepHEy KHUCHIFBIHBIH IMIIIHIH KaKCapTy KoHE ITyJbCAIlUSHBI a3aiTy VIIH TETiCTeUTIH cy3riiep
KOJIIaHbLIa IbL.

Onap pEakTUBTI 3JIEMEHTTEP - JApOCCEIbIEP MEH KOHJIEHcaTopjap Heri3iHae xacamaapl. [poccensb
KYKTEMEMEH KaTap, KOH/ICHCATOpJIap OFaH Tapajuienb KOChUIAIbL.

OnemeHTTepAl Kocy a1iciHe colikec cysrinep L-Topizai, T - Topizai sxone U-Topizmi.

Cy3ri napamerpiepiH IypbIC TaHAay apKbUIBI €H a3 MyJbCallsIMEH TYPaKThl KEPHEY ajIbIHAIbL.

TericTeliTiH Cy3ri MEH XYKTeMe apachlHAa KepHey TYpaKTaHJIBIPFBILIBI KeHAe KOChIIaAbl, O KyaT >KeliCiHiH
KEepHEeyl MEH )XYKTeMe TOTbl ©3repreH Ke3Jle )KYKTeMeAeri TYPaKThl KepHEYIiH KaKETTI MeJIIePiH KaKeTTi JoAIKIIeH
YCTall TYpyIbl KAMTaMachl3 eTe.

Bip ¢azanbl cxemara colikec >kacajqfaH OpTalla >KOHE KOFapbl KyaTThl TY3ETKIIITEpAE €H Kol TaparaHbl-
KaparnaibIM ChIMBIMIBIIBIK CY3rici, MyHaa SF KOHIIEHCaTOpHI KYKTEMere napajuieib Kocsliaasl-RH (cyper). 7.6, a).
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Cyper 7.6

TericteiiTin cy3rini kocy U0 Ty3eTUIreH KepHEYIiH TYpaKThl KOMIIOHEHTIH apTThIpabl XKOHE TY3eTilreH in
TOI'BIHBIH ITYJIbCAUSACBIH a3a171Ta)11)1, OoChbLIaMIIIA OHBIH TYPAaKThI KOMITOHEHTIH apTThIpa/abI.

T1 T2 yakpiT apanbirbiaga amblk VD mguonsl apkbuibl C koHgeHcaTopbl U2 KepHEYIHIH aMILIMTYIAJIbIK
MOoHIHE JIeHiH 3apsaTanaasl (KOHICHCATOPBIH 3aps/Ibl KOFApbl dKCIIOHEHT apKbLibl xypeni). Ceoedi U2 > Uc ockl
YaKbIT apalbiFbIHAarbl TOK ia = ic + iH. T2 T3 yakbIT apaneirbinga, U2 kepHeyi aszafbibin, Uc-meH a3 OonraH Kes3ze,
koHgeHcaTop RN xykremecine Tycirm, pa3psij] TOTBIHBIH KiTipiCiH TONTHIpab! (cyper. 7.6, 0).

Opi Kapaii, TI30EKTer1 MPOoIEcC ME3riI-Me3riyl KalTalaHapl, SEEHU.CY3rl KOHICHCATOPbIH dHeprus ke3inen I1C
TOKBIMEH ME3TiI-ME3I'lI 3apsiiTay *KoHE OHbI KaOBUIIAFbIII TI30CriHE MIbIFapy. 3. DJISKTP CUTHA KYIICHTKIIITEpI

KymeiTkimrep-0ys1 KyaT Ke3iHIH SHEPTHUsChiHA OaMIaHBICTHI 3JICKTP CHUTHAJIAAPBIHBIH IMapaMeTpiepiHiH
MOHIIEPIH apTThIpyFa apHajFaH Kypburrsriap. CurHanmapapiH O6enriai Oip mapaMeTpiepiHiH MOHIEPIH KYIICHTY YIITiH
OPTYPJTi KYIIEHTKIMTEP KOMAAHBIIABL.

OcsI HeTi3e o1ap KepHEY, TOK KOHE KyaT KYIIEHTKIITepiHe OoiHei.

KymmeATKimTep 1iH ChI3BIKTHIK KOHE CBHI3BIKTBIK €MEC )KYMBIC peKuMaepi MyMKiH. CBI3BIKTHIK )KYMBIC PEKHAMI
0ap KymeHTKimTepae KYMeHTiren curaai (opMachIHBIH MIHHMAIABI OYpMaTaHybl aJIbIHAIBL.

CBI3BIKTBIK, €MeC KYMBIC peXuMi Oap KyIISHTKIITepae KipicTeri KepHey MoHI Oenrimi Oip IIeKapajbik
JISHTeHIeH achlll KeTce, KYMEHTKIIITIH MbIFbICHIHAAFE KEPHEYAIH 3repyl ic XKy3iHIe KOK. MyHaal KyIeHTKImTep
UMITYJIBCTIK TEXHUKAHBIH KYPBHUIFBUIAPBIH/IA, COHBIH IIITH/IE JIOTHKAIBIK KYPHUIFBLIAp/a KOJIaHbIIA IbL.

Kazipri yaxpITTa KYIIEHTy TEXHHWKAChl HMHTETpaiIbpl OpBIHAAyda KYIIEWTKITepAi KeHIHEH eHTi3yre
Herizaenred. COHOBIKTaH KYIIEHTKIIITEPIIH ©31epi eMec, oJapisl aBTOMATTaHABIPY, OacKapy »XoHE eJmeyIiH
opTypii GYHKIHOHANIB TYHIHIEpPIH KY3€ere achlpy VIIIH KOJNJaHy ©3€KTi OONbIn TaObliaabl. KymelTy caThICHIHBIH

KYPBUIBIMABIK Ti30€Ti cypeTTe KkepcerinreH. 7.7.
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7.7-CypeT-KYIEeHTy CaThICHIHBIH KYPBUIBIMBIK Ti30€ri

By Ti30exTe Ue-ChI3BIKTH eMec 0acKapbUIaThIH 3JeMeHT (TpaH3ucTop); UvX — KYLIeHTUIreH curHa OepijieTin
Kipic Ti30eriHin kepHeyi; Uvyh — kymeiitinred curaan ansiarad LLbiFeic Ti30erinig KepHeEyi; € — TpaH3UCTOPIBIH KyaT
AKKyMYJISITODBI.

Kymeiity mporeci Ue CbI3BIKTBI €Mec 3JIeMEHTiHIH KEeAEpriCiH, JeMeK Kipic KepHEeyiHiH HeMece TOKTBIH
ocepineH LLIbIFpIC Ti30€riHaETi TOKTHI ©3TepTY apKbUIbI KY3€Te aChIPbLIAIbL.

Ocputaiiiia, naiga TypakTsl DMO Ke3iHiH 2J1eKTp SHEprHsCHIH Kipic cUTHaJIbIMEH OepiireH 3aHFa coiikec 29
KEZepriCiH e3repTy apKbUIbl IIBIFBIC CUTHAJIBIHBIH HEPTHChIHA alHAIIBIPYFa HET13eNTeH.
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Bip xackanaTeIH mainacel onerTe GipHele OHIBIKTHI KYpai b, a1 HHKEHEPIIiK ToxKipuOe YIIiH GipHele MbIH
Ka)KET, COHJIBIKTAH OJIap KOl CaThUIbI KYIICHTKIIITI KOJIaHabl, OHIa 9pOip Kelleci KacKal ajJibIHFbl KaCKaAThIH
IIBIFBICBIHA KOCHLIA/IBI.

Kerm carbuibl kymenTkimTia nagacel: KU = K1- K2 - ... -kn, mynnaret K1, K2, ...Kn — op kackaaTeIH maiiaa
kodurmentrepi.

OJIeTTe KOIl CaThUTbI KYIIEHTKIIITIH COHFBI CATBICHI KyaT KYIIEHTKIlT 0oibIn Tadbutaasl. KepHey
KYIISHTKIIITEpiH e KoOiHece CyperTe kepceTiireH x)aimbl SMutTep (OE) Oap KyIIenTKiln KacKaabl KOJIIaHbLUIA b
7.8.

7.8-cyper-xanmbl SMATEHTI Oap KymenTkint kackay (0D),

Kyme#iTinren curaan ke3i-rt xoHe MO 3DBX imki kemeprici 6ap ke3. YJKeH chIHBIMABLIBIKTE C1 (kebiHece
Kipic men aTanazpl) xkoHe C2 (Oeiry e aTanasl) KOHASHCATOPIAphl TYPAKThI TOK Ti30eriH (KyaT Ti30eriH) Kipic ke3i
Ti30erineH xoHe RN xykTeme kemeprici 6ap KaObUIIAFBII Ti30eTiHeH axkbIpaTansl. C2 KOHACHCATOPHI, apajIbiK -
KacKaJThl OalillaHbIC KOHJIEHCATOPBI PETIHAE, KYMEHTKIIT CATHICBIHBIH HIBIFBICHIH/IA KOJUICKTOPIIBIK KEpHEYIeH
KYIISHTKIIl CHTHAJIBIH aybICTIalIbl KOMIIOHEHTIHIH O6JIiHYIH KaMTaMachl3 eTel.

Rx xenmeprici 6ap Pesuctop kaxxerri maiiga kodduruentine ( RK (Ex tam)/mr), ssFHU TadabH KEpHEYiHE
OailyIaHBICTHI TaH1AJIA IBL.

Herizri 6enrim (R1 xone R2 pesncToprnapsl) TpaH3UCTOPIBIH KAXKETTI )KYMBICHIH, SIFHU KipiC CHTHATBIHBIH
OonmMaybiH KaMmTamachi3 eresi. R1 pesuctopsr Ibp Tok Ti30eriH Kypyra apHaiFaH.

R2 pesucropsimven 6ipre R1 xyat ke3iHig " + " KBICKBIIIIBIHA KATHICTHI UOIT HETi31H e 0aCTaKel KEpHEY i
KaMTaMachl3 eTeqi.

Re pe3ucTopsl TemnepaTypa e3repreH Ke3zie KacKaAThIH JeMally PeKHMIH TypaKTaH/AbIpyFa apHaJlFaH Tepic
Kepi Oaiinansic nemMeHTi Oonbin Tadbutagsl. Kongencatop CO mryntupyer pesuctop RO aybicniansl TOK OoiibiHIIA
KOCIaraH/1a, KepiHici Tepic Kepi OailaHbIC KacKaIThl OOMBIHIIA aybICTIANBI KYPaThH. BoiMaybl KOHIEHCATOPIBIH
CD okenai exi TeMeHzneTy K03 GUIMEHTTEPIH KYIIEUTy cxema. Jlemany pexxuMiHiH MapaMeTpIiepiHiy TeMIepaTypara
TOYENILIIT1 KOJJIEKTOPABIH JIeMally TOTBIHBIH TEMITepaTypara Toyelaulirine 0ainansiCcThl. Ikp TOTBIH TYpaKTaHIBIPY
mapaapsl OolMMaraH Ke3/Ie OHBIH TeMITepaTypabIK e3repicTepi KacKaAThIH eMally PeKUMIHIH e3repyiHe oKelei,
Oyt LLIprFpIc cUTHAN KUCHIFBIHBIH MIlIiHIH OypMamayFa oKelyi MyMKiH.

O3 0ap kacKaATBIH XXYMBIC icTEY IPUHLHUII KeJecieH.

Cxemazia TYpaKThl TOK KOMIIOHEHTTEP1 MEH KepHeyJiep 0onFaH Ke3ae, AWHbIMAJIbl KepHEYIiH KYISHTKIII
CaTbICBIHBIH KipiciHe Oepy TpaH3UCTOp 0a3achIHBIH aybICIasIbl TOK KOMIIOHEHTIHIH Maia 00iTybIHa oKelleal, AeMeK,
KaCKaTbIH LIBIFY Ti30€riHJeri TOKTHIH aybICIIabl KOMIIOHEHTI (TPaH3UCTOPIBIH KOJIIEKTOPIBIK TOrbiHAa). RK
PEe3UCTOPBIH/IA KEpHEYAiH TOMEeH IeyiHe OaillaHbICThI KOJUIEKTOPAA KEpPHEYIiH aybICIajbl KOMIIOHEHTI JKacaaibl, Ol
C2 xoHzeHCcaTOPbI apKbLIbl KACKaATHIH IIBIFBICHIHA — )KYKTeMeE Ti30erine eTeni.

Bazanbik Tok Kipic cunaTraMacbiHa ColiKec e3repei xkoHe TypakThl 1B koMoHeHTiHeH Oacka 10 allHbIMAaTbI
Oomaner. COHBIMEH KaTap, Xal ®oHe 10 TOKTaphl e3repei.

DNeKTp TOTBIHBIH ©3repyiH Oie OTHIPHII, KOJUIEKTOPIIBIK KEpHEYIiH e3repyiH skaHe RK pesuctopeinaarst
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KepHey/liH ToMeHIeyiH Oalikayra Oonansl. KoIeKTOpabIK KepHEeyIiH alHbIMaIbl KOMIIOHEHTI-0YJ1 KYIISHTKIII
CaTBICBIHBIH LIBIFBIC KepHeyi, 071 RK pe3ncTophiHaa KepHEYy/IiH TOMEHICYiHIH aybICIalbl KOMIIOHEHTIHE CaHIIbIK TCH

XKoHe Kapama —Kkapcsl, eiiTkeHi OF 6ap kymieiTkim kackan Kipic kepHeyiHe KatbicThl 180 LbFbic kepHeyine
alHaNabl.
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HCYV konnexTopbIHBIH TOTHI 10 0a3ablK TOKKa KaparaHjaa endyip ynkeH, anm RK > Rvx, nemek, uvih meireic
KEepHEYyl UvX Kipic KepHeyiHeH efoyip ynkeH. Kackanteiy nainaceix apTTheipy yiniH RK pesuctopbiabiH MoHi RN
PE3UCTOPBIHBIH MeIIepineH 3-5 ece kon Tannanaabl. Kipic keaepricinin TomeH MoHi OE Gap KyIIeHTy caThICBIHBIH
0acThl KeMIILUTIri OOJNBIN TaObLIaabl. ByJl CHTHA KO31HIH TOTHIH 9OHE OHBIH 1IIKI KeACPTiCIHIET1 XKOFAJITy KyaThIH
apTTHIPAJIbI.

Bypmanaychi3 KylIeiTires Kipic KepHeYJIepiHiH e3repy AUana3oHbIH Oaranay YIIiH aMILTUTYIabIK
cumarTaMa Koimanbuiasl, Oy [LbFeic kepHEeYiHiH aMIunTyAanbik MoHiHIH uvy F Uvx f const TypakThl Tok
XKUUTIrH/IE Kipic KepHEeYiHiH aMIUTMTYIalIbIK MOHIHE Tayeniiri (cyper. 7.9, a).

a )
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7.9-cyper-11IbIrpic KepHEYIHIH aMILIMTYIAIbIK MOHIHIH TYPAKThI TOK JKMLUTITIHICTI KipiC KEpHEYiHIH
AMITTUTYJATBIK MOHIHE TOYCIIUTIT

1-3 6emim IIbIFpIc KEpHEYIHIH aMIDTUTYIACKIHBIH KipiC CUTHAJIBIHBIH aMITINTYIAChIHA TTPOITOPIIHOHATIIBI
TOYENIUTITIHE COMKEC KEeeIi.

Ocs1 OoiMIie KepHEYIIH 6CYiH aHBIKTayFa 00Japl. AMIDIUTYIAIBIK CHITATTAMA MIBIFY KepHEYIHIe MEHIITIKTI
Kemepriiep MEH KYIICHTKIIITIH MTYBUTBIHBIH O0TybIHA OalIaHBICTHI MIBIFY HYKTECIHEH oTeiai. Umin mamacsl
OOMBIHIITA KYIIEHTKIMTIH KipiC CHTHAIBIHBIH €H TOMEHT1 KepHEY JIEHTeiiH (Ce3IMTaNIBIK) OaFamai bl

3-HyKTere colikec KeeTiH Kipic CHTHAIBIHBIH OenTiii Oip MoHiHe eTken e, IIbIFbIc KepHeyiHIH Kipic
CUTHAJIBIHA TOYEIIUTITIHIH TPONOPIIOHANIBITBIFE OY3bLTAIBI.

Erep 0azanbIK TOKTBIH Kipic KepHEYiHIH KOHE CAHIBIK OKBITYIIBIHBIH TOTBIHBIH ©3Tepyl CHIIaTTaAMaHBIH
CBI3BIKTHIK OeiiMiHe calikec kence, oHfa LIsirepic kepHEYiHiH (hopMack Kipic KepHeyiHiH (popMackiHa colikec Kememdi
(MBIcabl, Kipic — CHHYCOW]I )KOHE IIBIFBIC — CHHYCOWHI).

[lexapanbik HYKTE 4-HYKTE OONBIT TaObLTABI, OHA MIBIFBIC KEPHEYl MAKCUMAIIIBI MOHIHE KETel )KOHE OHBIH
(hopmacsl KipiclieH cabICThIprana OypMananOaiiapl (KAaHBIKTEIPY PEXKIMI).

Op TYpIi XKUUTIKTEPAe KOHACHCATOPIIBIK OalIaHbICHI Oap KOIl CaThUIbl KYIIEHTKIIITIH KACUETTEpiH Oaranay
YIIIiH aMIUIATYTATBIK-KAUTIKTIK CHTIaTTaMa KONIaHbLIa b, SFHU KYIIEHTKIIITIH Taiiga 60y koa¢hGUIreHTiHIH Kipic
CUTHAJIBIHBIH TYPAKTHI MOHI 0ap TOK JKULIITHE TOYeIILTIri.

Ku=Ff ¢ ex-const (Cyp. 7.9, 6).

KymefiTkim Tti30erinae KoHAEHCATOpIApAbIH OONMybl JKOHE TPAH3HUCTOP TapaMeTpiepiHiH IKULTIKKE
TOYENJUTIri KipiC CHTHANBIHBIH JKHUTIr e3repreH Ke3je KYIISHTKIINTIiH MIBIFBICHIHAAFE KepPHEY aMILTUTyAana Ja,
¢azana na esrepeni. COHABIKTAH, ic JKY3iHIE KYIIEHTKIITIH (a3anblK KUK CHUIIATTAMAChIH [a 3€PTTeY Kepek, Oy
(hazambIK BIFBICY OYPBIIIBIHBIH KU LTIKKE TOYEIIUTIT.

OzerTe KepceTreH cunaTTaManblH OaphIChIHA cXeMa 3JIeMeHTTepl nmapameTpiepiniH acepi TeMeH (fH) xone
xorapsl (fB) xKuimikTep cajgachlHAA 3epTTENe.

AMIUATYTANBIK-KAUTIKTIK CUIIATTaMara COMKeC JKULTIKTI OypManaychl3 TYpakThl Kipic ko3 dunueHTiMeH
JKYMBIC icTeyre OONaThIH KUK JTUANa30HbIH aHBIKTayFa Oonambl. by sxwuinik muamasonsl (fl f2) xymedTkimTig
OTKi3y >Konarbl Jien aTanaasl (cyper. 7.9, 6).

KymeATKimTiH KepceTKiluTepiH jKakcapTy HeMece oraH Oenrini Oip kacuerrep Oepy YIIiH (MBICAbI,
TeMIIepaTypaHbl TYPAaKTaHABIPY ), COHAANH-aK CHI3BIKTHIK MHTErpaJIbl CXeMajlapAa KYIEWTKITepai Kypy YLIH Kepi
Oaitnansic (OXK) KonnaHbLIA B

Kepi Oaiinanbic-kymedTkimTiy IlbIFbic  maMachblHBIH OHBIH  KipiciHE —acepi,
KYIIGHTKIIITIH KipiCiHE OHBIH LIBIFYbIHAH CUTHAI Oepy apKbLIbI KY3€re achbIpblIabl.

Kymeiitkimrepae apTypi kepi Oaiinanbic Typiepi KoJIJaHbUIAIbL.

OX xepinici kepi OaiinaHbIC acay YIIiH KoidAaHeaTeiH LIbIFbIC mapaMeTpine xKoHe KYIIEHTKIITIH KipiciHe
Kepi Oaiimansic Oepy omiciHe OaiinanbicThl. OcbiFan OaiinmaneicTel OXK KepHEy MeH TOK OOWBIHIIA, CEPUSIIBIK KOHE
napasiesib, OH oHe Tepic, alHbIMaIbl HEMEece TYPAaKThl KOMIIOHEHT OOMBIHIIA OONabl.

aran  Kepi Oaitnanbic
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Hopic kemeHi «DJIeKTPOTEXHUKA XKOHE OHIIPICTIK 3JIEKTPOHNKA HETi3/Iepi»

Kepi OalinaHbICTBIH ocepi He KYIICHTKIINTIH KipiCiHae maiiia OOoNaThlH CUTHAIJIBIH YJIFalOblHA (IIBIFBIC
CUTHAIIBIHBIH, Oip Oediiri Kipic cUrHaibIMeH KOChUIaJbl) HeMece a3aloblHa (IIBIFBIC CHTHAJIBIHBIH Oip Oemiri Kipic
CUTHAJIBIHAH aJIbIHABI) oKeIyl MyMKiH. bipinmi xarnaiina OX oH men atanansl, eKiHIIICIHAC-TEPIC.
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KymeliTkimrepae oH Kepi OaiylaHbIC JNEpPJIiK KOJJAHBUIMAHBI, Oipak op TypJi aBTO TEHEPaTOPJIapIbIH
JKYMBICHIHA HET13/1CITCH.

Tepic kepi OaiiaHpIc KYLICHTKIIITEpAE ©TE€ KEH KONJAHbUIaAbl. Byl KylmIeWTKiITep HerisiHme opTypii
(GyHKIMOHANIBl MaKCaTTaFbl KYPBUIFBUIAPIBI KYpyFa MYMKIHAIK Oepeli: KOCKBIIITap MEH KEepHEY ecemTerimrepi,
HWHTErpaTopiap, cy3riiep xoHe T. 0.

4. UnaocTpanusiiblK MaTepuai: ca0ak oTKi3y VIIiH Kelleci MaTepUalJIblK - TEXHUKAIBIK KAMTaMachl3 €Ty
KOJIZIaHBLIa/Ibl: HOYTOYK, MYJIETUMEIHSIIBIK TPOEKTOP, KpaH.
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:OBepo, 2012

2. lllecrepkun, Anekceri Hukonaesuu Beenenue B 2JIEKTPOTEXHUKY. DJIEMEHTBI M YCTPOHCTRA
BBIUUCITUTENbHOW TeXHUKH [TekcT] : yue. mocobue st By3oB / A. H. lllectepkun; YMO By30B 10 YHHB. MOJIHTEXH.
obpasoBanuio. - M. : T'opsiuas muaus - Tenekom, 2015. - 251, [1] ¢

3. T'enbman, M. B.OCHOBBI 3JIEKTPOHUKHU [ DIEKTPOHHBIN pecypc] : UCIIOIHEHHE HACTOJILHOE PYYHOE
MUHHMOIYJIbHOE : MeToI. ykaszauws / M. B. I'ensman, B. B. Illynasxos. - Yenstourck : Yurex-IIpodu, 2013. - 80 c.

4. Adanaceesa H.A., bynat JLII. DnekTpoTrexHuka U 3jaekTpoHnka: ¥Y4eo. mocooue. CII16.: CII6I'YHullT,
2010. 181 c.

5. JlaBpos B.M. JI 13 DnekrporexHuka U 3j1ekTponnka: Koncnekr jekiuit. — OperOypr: 'OY OI'Y, 2004. —
98 c.

6. AtabekoB I'.H. Teopernueckrue OCHOBBI JIEKTPOTEXHUKH. - M.: Bricias mikosa, 2006, 1.1,2,3

7. Tlandwunos .M. DnekTpoTeXHUKA U DIEKTPOHHUKA B dKCIIEPUMEHTaX U ypaBHEHUSX. [IpakTukym Ha
Electronics Workbench. Tom 1: DnektporexHuka, Tom 2: Dnexkrponuka, -M.: JIOJAEKA, 2002 r. 1 tom -303¢. u 2
TOoM -287c.

KOCBIMIIIA:

1. COopHHK 3a/1a4 TI0 TEOPETHICCKUM OCHOBaM 3JieKTpoTexHHUKH. [lon penaknmeit JI.A. becconona. -
M.:Bricmras mikona, 2008

2. AdanackeBa H.A., bynar JL.I1. OnektpoTexHuKa U 3JeKTpoHuka: Yued. mocooue. CI16.: CTI6I'YHuIIT,
2010. 181 c.

3. JlaBpoB B.M. JI 13 Dnekrporexanka u aiaekrponnka: Koncnekr jeknuii. — OpenOypr: TOY OI'Y, 2004. —
98 c.

4. T'yceB B.I'. DnekTpoHHKa ¥ MUKPOIIPOIIECCOPHAst TeXHUKA: yueOHuK st By30B / B.I'. I'yces, FO.M. I'yces.
— 6-e m31., crep. — Mocka: KanoPyc, 2013. — 798 c.: un

5. becconos JI.A. Teoperndeckre OCHOBBI DJIIEKTPOTEXHUKH. DIeKTpudeckue renu: yaeoHuk / JLA.
Becconos. — 11-e u3n., mepepad. u gon. — M.: l'apmapuku, 2007. — 701c.: un

6. lampriepua M. B. DnekrporexHrka u snekrponnka: Yueonuk / [anpniepua M.B. - M.:@opym, HULL
HNHOPA-M, 2016. - 480 c.: 60x90 1/16. - (IIpodeccnonanpHoe 0Opa3zoBanue). - Pexxum mocrtyma
http://znanium.com/catalog.php?bookinfo=553180

7. Cnasunckuii A. K. DiekTpoTexHHKa ¢ OCHOBaMH AJIEKTPOHUKHU: yueOHoe nmocodue / A.K. CnaBuHckuil,
N.C. Typesckuii. - M.: /I @OPYM: HUL Uudpa-M, 2013. - 448 c.: ui.; 60x90 1/16. - (IIpodeccuonansHoe
obpasoBanue). - Pexxum moctyma http://znanium.com/catalog.php?bookinfo=494180

8. Dnexrpuueckne n3MepeHus U mpuoopsl : Yued. 1ocob. A CTy. By30B, 00y4. IO HAIIPABICHUIO
ronroToBku OakanaBpoB U Maructpos / .M. Kompanuenko, [1.A. MuxamuH, A.C. Crenanos; MOuH P®, ®I'bOY
BIIO MI'VJIL. - M. : MI'VJL, 2014. - 89 c. : ni.

9. ApsicranbaeB K.E., ’KymabexoBa A.b., YMapoB A.A. CucreMsl yrpaBiieHUS XMMHKO-
(hapMareBTHUECKMMH ITponeccaMmu. - Anmartsl : OBepo, 2020. - 128 c.

6.bakbuiay (Macenesep, MiHIeTTep, HIeMIiMIep KHe T. 0.)

1. Ty3eTkinn KYpBUTFBIHBIH MaKCaThl KaH 1Akl ?

2. Bip ¢a3zanbl 6ip nepuoATH TY3ETKILI NPUHLIMIIIH CUTIATTaHBI3.

3. Bip ¢a3zanbl exi caThUIbI TY3ETKILITIH KYMbIC TPUHIIMIIH CUNIATTAHBI3
4. Y ¢a3zasl TY3€TKIMTIH dKYMBIC IPUHLIHUIIH CUIIATTaHbI3.

5. KymeH kil KypbUIFBIHBIH )KYMBIC TPUHIIHIII.


http://znanium.com/catalog.php?bookinfo=553180
http://znanium.com/catalog.php?bookinfo=494180

ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTYCTiK KasakcTaH MmeauunHa akanemusicbl» AK AO «lOxHo-KasaxcTaHcKas MeEOVMUMHCKAA aKaneMus»

«Wmxepiik moHgep» Kadenpacsl 76/11
- - Ty : - 1 Ger. 61
Japic kemmeHi « DIeKTPOTEXHUKA KIHE OHIIIPICTIK ATESKTPOHUKA HETi3aepi» et

6. Kymeiity koadduirenTi Here TeH?

Ne 8 npopic
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1. TakbIpbI0bI: CaHIBIK JJICKTPOHKKA Herizaepi. CUrHAIIapapl CaHIbIK oHIey MUKpomnpoieccopibl 0ackapy
xKyheci.
2.Makcatbl LIndpibIk 37eKTpOHIKA %KOHE MUKPOIPOLIECCOPIIBIK TEXHUKA HETi3[epiHiH HETI3r1 TYCIHIKTepiH
MeEHrepy.KyIIeHTKIITepaeri Oaiaanbic.
3. JapicTin Te3ucrepi:
1. JlorukamnsIK dJIEMEHTTED
2. MuxkpornporiieccopJap

1. OtkeH FachipAbIH 60-11bI )KBULIAPbIHA JICHIH AIEKTPOHIBIK KYPBUIFbLIAP/IBIH JJIEMEHTTIK 0a3achiH
JMCKPETTIK (3KeKe) KOMITOHEHTTEP Kypasbl: KYHISHTKINI 3JIEMEHTTEp, Pe3UcTopiap, KoHaeHcaTopiaap xoHe 1.0. 50-mi
KbUTIApFa JACHIH KYIIESHTKII 3JIeMEHT OOJBIN apThIHAH TPAH3UCTOPMEH aIMAaCThIPBUIFaH 3JIEKTPOHIBIK JaMIiaiap
TaOBUI/IBL.

ATmapaTypaHblH Maccachl MEH Ta0apUTTepiH KeMITyre TaJIbIHBIC 3aMaHayW JJIEKTPOHJBIK armapaTypaHbIH
ANIEMEHTTIK 0a3achlH KYpaWThIH HMHTETPANIBIK MHUKPOCYIOATapAbIH KYpbhUIybIHA ajbll  Kenji. Mukpocyioanap
AHAJIOTTHIK JKOHE CaHIBbIK OOJIBII OOJTiHeII.

NMnynbCeTIK  KYpBUIFBUIAp MOHJEPIIH Y3/AIKCi3 KaTapblH KaObUINAW alaThlH CHUTHAIAAPMEH JKYMBIC VIIiH
apHaJFaH aHaJOITBIK MHKpOcyj0angapja OpbIHIANaIsl. AHAJOITHIK MHUKPOCYJI0agap/sl MaMaHaHIbIPbUIFAH JKOHE
ombeban ner Geesi.

MamaHIaHIBIPBUTFAH MUKpOCYJIOaapaa TYHiH HeMece TeK KaHa OenTili THI KYPBUIFBICHI KHHAKTaja
anagpl (MBICAJTBI, TIKOYPBIMITHI HWMITYJILC TEHepaTopiaphl). ©OMmbOebanm MUKpocyiIdamapasl Typili TYHIHOEp MEH
KYpBUTFBITAP/BI TYPFBIZY YIIiH KolgaHaabl. OJapra ornepanoHIbIK KYIIEHTKIIITep MEH KOMITapaTopIiap >KaTabl.

NMimynbCTiK KyphUTFbIIap Oip-OipiHEH OpBIHAANATHIH (DYHKIHUTApEI OOMBIHINA aXKBIPAThUTAABI (Typii dopma
AMITYTbCTapBIH TeHepaIusiiay, HUMIIYJIbCTapabl Kypy jkoHe T.0.).Ocbiman 0acka, MYHIAW KYPBUFBUIAPABIH opOip

THNITEPIHAC opeker eTeTIH HAMITYJIBCTAP mapamerpiepIis TYpIi IaMaapblHa ne boma
anaapl (MBICAIBI, aMILIUTYQ, XHUUTIK, epy, KybICTHIK). COHABIKTaH Aa TiNTI MaMaHIAHIBIPBUTFAaH MUKPOCYJIOAIap IbIH
e3iHme 1MmKi («acmaibl») SIEeMEHTTEpIiH KOCBUTYBl KAapACTBIPBUIFAH — MIBIFBICTBIK HMITYJIBCTIK Ti30EKTLTIKTIH

napamerpiiepl aHbIKTAJIATbIH PE3UCTOPIAPAbIH, KOHICHCATOPIAPAbIH.

OMOeban aHaJIOTTHIK MHUKpocyiidajapra KOCBUIFAH acHajbl dJEMEHTTEp, COHBIMEH KaTap, KYPBUIFbLIaPMEH
OpbIHAANATHIH (YHKIUSUIAPIBIH CHUIIATTAMACBIH aHBIKTAHAbI(MBICANBL, TeHEpauusaiIay, KYLEHTy, HHTErpaaaay KoHe
1.0.).

CaHaplK KYpBUIFBUIAp JIOTHKAJBIK (DYHKUMSUIAp JKY3€re achlphlIaThblH  CaHABIK  MHMKpocyilamapra
opbiHaanagsl. Kes-kenreH JoOrukanblk (QyHKUMSATIApPABl 3JEMEHTTIK JIOTHKaNblK (DyHKUMATIApABIH  KeMeriMeH
Kepceryre Oonaabl — JIOTWKAJBIK AiHBIMAIbUIAPIBIH KOHBIOHKLUSCH], NTU3BIOHKIUACKH XOHE MHBepcHschl. OcblnaH
KOHE, HEMECE, EMEC »srnemeHTTEepiHEH Ke3-KeNreH KUBIHIBIKTaFbl CaHABIK KYPBUIFBIHBI KYpacThIpyFa
oomateiHAbFE MbFaApl. Ocekl MarbpHama JKOHE, HEMECE, EMEC »snementrepi om0Oe0am XHUBIHTHIK OOJIBITI
ta0putanel. JKOHE, HEMECE, EMEC snemeHTTepiMeH KaTap WHTETpAIMSHBIH a3 IOpPEKECiMeH ©HEepKACIIeH
HMHTErpalUsIHbIH OpTallla, YIKEH jKOHE OTe YIKEH JopeKeciHIeri caHIblK MUKpOCcyI0anap MbFapbllaabl — COMKECiHIIe
oprama (CUC), ynken (BUC) xone ete ynkeH (CBUC) wmHTerpamasik MuKpocysibamap. DIEMEHTTIK JIOTHKAIBIK
(YHKUUMSHBIH ILIEKTENTeH CaHbl, COHBIMEH KaTap, CaHAbIK CHUTHAIJApAbIH KOMIIOHEHTTEP1 TEK KaHa €Ki MOHre ue
0oNybl CaHABIK KYPBUIFBUIAPABI acmajbl 3JEMEHTTEpAl KOJJAaHyChbl3 TEK KaHa MHUKpocyi1lanapia OpbIHIAyFa
MYMKIHIK Oepe/ti.

HEMECE muoarsik jJorukaibik 3jiemeHTi. HEMECE (nn3ploHKTOpIBIH) MIBIFBICHIHAA 1 OOMYBI KaKerT,
erep Kem jerene Oip kipiciaae 1 6omca. by yiniH mbirpicTa matina 6onran 1 6acka kipicten 0-IiH o1 kepre TycyiHe
KapChUIBIK KOPCETyi KaxKer.

8.31, a - cypertiH cyinbackiHaa OyFaH KipicTepiH OipiHeri KOFapbl IOTEHIHAI (JIOTHKANBIK 1) allbiK U0
apKBUIBI TONBIFBIMEH Jepiik pesucropaa R (Rx orB«R)0eniHyiMeH koHE KaTol JKarblHAH aHOJBIHA JIOTUKAIBIK 0-/1iH
TOMEHT JICHIeii TYCETiH IUOITHI )Ka0aThIHIBIFBIMEH KOJI KETKI31Ie.
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8.31 - cyper - HEMECE norukaibIk 3J1eMeHTI

OnementTiH mbiFbickiHaa (8.31, a - cyper) norukanelk 1 Gonazpl, erep OipiHIII KipiciHAe HeMece eKiHIIi
KipiciH/e, HeMece €Ki KipiciHae e Oip yakbITTa JorukaibiK 1 Oojica. EKIKIpicTiK TU3BIOHKTOPJBIH MIAPTThI OCHHEC]
8.31, 6 - cyperTe KepceTinTeH.

7KOHE muoarnik JorukajabiK 3jaeMeHTi. JXOHE snemeHTiHIH (KOHBIOHKTOPJIBIK) HIBIFBICHIHIAA 0 OOybI
THIC, erep ol KeM Jjerexje Oip xipicinae 6osnca. By yurin mbiFpicTa naiina 6onran 0 6acka kipicten 1-1iH ol Kepre
TYCyiHE KapChl TYPYHI THIC.

8.32, a - cyperiHiH cyybacbinga Oyran Temenri norennuan UQ (jorukanbik () KIpiCTEH IIBIFBICTAFbI AIBIK
JIMOJ] apKbUIbl TYCETIHAINIMEH >XOHE KaToJblHAa KipicTeH jxorapbl moTeHiuan Ul (JIorukanbiK 1) »KaTKbI3bUIATHIH
JMOATHI 5ka0ybl apKbLIBI KOJI XKETKI3EII.
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R — &
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8.32 - cyper - )KOHE norukasbiK 3JIeMeHTI

Kopek ke3inig kepreyi Ul nmoreHmuanbiHan ackin Tyceni. COHABIKTAH 2, OapIIbIK KipicTepiHae JTOTHKabIK, 1
opekeTTe OOIFaH Ke3Je, JUOATAp alllbIK JKOHE JIEMCHTTIH IIBIFRICBIHA OHBIH KipicTepineH Ul moreHInanmsl Oepisemi —
JOTHKaNBIK 1. DneMeHTTiH mbFbICHHAA (8.32, a - cyper) jnorukanblk 1 Gomanbl, erep OipiHIIi KipiciH/e KoHE eKiHIITI
KipiciHme jJorukaisk 1 6omca.

ExikipicTik KOHBIOHKTOP/IBIH MIAPTTHI OetiHeci 8.32, 6 - cyperTe KepceTireH.

EMEC norukansik 23jementTi. EMEC  sieMeHTi (MHBEpTOp) JOTHKAIBIK  CHTHANIB  HHBEHTHPIEYI
KakeT: Kipicteri jorukamblk 1 (MbICaibl, )KOFaphl MOTEHIHAJFa COWKEC KENeTiH) IIBIFBICHIHIA JOTHKAIBIK 0-mi
(TeMeHTi MOoTeHITNAI) KaMTaMachl3 €Tyl KaXKeT, )KoHEe KepiCiHIIIe.

ByperaHan Oenrimi OomraHmai, OCBIFaH YKcac KacHerke optak sMutrepMmeH (8.33, a - cypeT) HeMmece OpTak
arpiHMeH (8.33, 6 - cyper) KIITTIK Kackas ue.

Ocpinaitma,  erep N-p-N-TunTi  OWMONSAPIBIK  KPEMHHIUTIK ~ TpaH3UCTOpABIH  0OaszaceiHa (8.33, a -
CypeT) JKeTKUTIKTI IIaMagarbl OH KepHey acep erce (JIOTWKaiblK 1), OHJa KOJJIEKTOPNBIK TOK KAHBIFY TOFBIHBIH
monine sxereni (IK=IKu»EK/RK), an xomiekropaarsl KepHey Heure jKakplH MoHre jeiiin temenpeiini (UK=FEK-
IKaRK»0).

a) 6)
8.33 - cyper - EMEC noruxamnsik 31eMeHTi
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bazara ynkeH emec KepHeyaiH ocepi ke3iHme (orukanblk 0) KpeMHHITIK TpaH3UCTOp ic  IKY3iHze
#a0bIK (Uorn » 0,6 B) — komnekropnsik TokK iK»0, anm komtekropaarbl kepHey UK»EK. MHBepTOpIbIH IMIAPTTHI
oenrici 8.33, 6 - cyperTe KenTipuUIreH.
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2. Muxkpomporiieccopap

Muxkpomporeccop (MIT) — Oyn Oackapy CcUTrHaIAapeiMeH OepinreH OarmapiaMa OOWBIHILA aKIapaTThl
OHJICHTIH, SIFHU OINepalUsUIaplIbl JKY3€re achblpaTbhlH aKNapaTThIK KYPBUIFBL: apu(METUKANbIK, JOTUKAJIBIK, CHIi3Y,
LIBIFapy JKoHE T. 0.

Mukpornporieccop *Korapbsl HHTErpallusHBIH Oip Hemece OipHelIe YnnTepi TYpiHAe JKy3ere achIpbliaibl )KOHE
KOMITBIOTEPITIK MPOIecCOpFa KaparaHya a3 GyHKIMOHAABUIBIKKA He.

MHuKkpornporeccop MUKpPOAJIEKTPOHIBIK JJIEMEHTTEPMEH Oipre KON aHbUIA b

- OarmapnamanblH cakTay Kypbutrbicel (KKT);

- IEPEKTEP/Ii CaKTay KYPBUIFBICH (KBIIY);

— GHT3y-1IBbIFapy KypbUIFbIcH (Y BB).

MukpornporeccopiaH  JKoHE aTalfaH KYpbUIFbUIApAAH TYPaThIH JKyle MHKPOIPOLECCOPIBIK KyHe
(MuxpoOBM) nmen aramazpl.

Muxkporporeccopsl bap *xyHeHiH jkanmbl GyHKIMOHAIBI AUarpaMMachl cyperte kepcerinreH. 70.

Byt xkyiiene keneci QyHKIIMOHAIIBI dJIEMEHTTEp Oap:

3VII -mukporpolteccop OarmapiaMachiH KYpanThIH KOMaHIapIsl CaKTayabl Ky3ere aceipaapl sxone KTM-
JI€ JKa3bUIFaH aKmapaT KOPEKTeHy KepHeyIHIeT1 Y3UTicTep Ke3iH e )KoraIMain bl

3V ]I -MUKpoOnpoIiecCOpMEH OHJICYTe apHAIIFaH JIEPEKTEeP/Ii CAKTay bl )KY3€Tre achIpaibl.

VYBB-nepekrepai 3Y/l eHrizyai xoHe oJapiabl CBHIPTKBl KYPHUIFBUIAP MEH KYpPBUIFBUIAPFA MIBIFAPYIbI
KaMTaMachl3 eTeli.

Tpakr nepegaun agpecos

TFIH.}C r JIL"FZIL'.'JL'I‘IH

MUK ‘
PDH {} {.L iL ..J,i."llllll:l.:'i. Ul BHCIIHH N,

ApHBOPOR i OOPATHO

PO~ 3VII 3V]1 VBB
LEC
COP
I i %
L TFIH.}: r llcpc.']ﬂllli EOMAOHI H JAHHEX
|I'i_‘ul:|‘ru TOp TAKTOR |
Puc. 70

CaraT reHepaTopbl MEKPOIIPOIIECCOPIIBIK XKYHEHIH 0apibIK TYHiHAEepi MeH OJOKTapBIHBIH KYMBICHIH JKY3€re
acpIpanpl. CaraT CUTHAJIaPbIHBIH T€HEPaTOPhl apKbUIBI 0acKapy KYpPBhUIFbICHI KOMaHJaHbI OPBIHAAY YIIiH
AIEMEHTTEP/IH KaKeTTi PETTUTITiH KAMTaMachI3 €Tell.

MukporporeccopibIK KyieHiH 6mokTapsl MukporporieccopabiH KKII-nan sxoHe Kpitrynan Hemece Y B-man
aJBIHFaH MONTIMETTEPIi ipIKTeyTre apHaIIFaH MEeKeH-Kalimap sl Oepy *KOIbIMeH, COHlai-ak komannanapasl KKII-man
MHKpPOIPOLIECCOPFa KIHE KbIIIy1aH Hemece Y B-man Mukponpolieccopra xoHe OlaH aJIbIHFaH MATIMeTTepi Oepy
KOJIbIMEH OalIaHBICTHI.

AxrmapatThl 6epy JKOIIapBIHBIH eKeyi 1e Oenrii O0ip eTKI3TIITepAeH TYPaIbl, OAPIbIH SPKAHCHICH THICTI
KaOBUTAAFBIIITAP MEH MUKPOIIPOIIECCOPIIBIK JKYHEHIH Ko3/IepiHe KOChLUIa aja b, OYKLI )KyHeHiH OJIOKTaphIHBIH
TYHIHJIEp1 apachIHIa OaiIaHbIC JKacay YIUiH 9p OTKI3TIITi OipHeIIe peT KoJIJaHabl.

Byran Tuicti GaitnansicTapabl (MyJIbTHILIEKCTEY) YaKbIT OOHBIHIIA 06Ty Il )KY3€ere achIpaThiH MUKPOIPOIIECCOPIBIH
0ackapy KYpBUIFBICHI KOJ JKeTKi3eli. AKIapaTThl Oepy KOJBIH JKONAYIIbIIAP/ bl KAXKETTI OaFbITTapFa JKETKIZyTe
apHAJFaH €Ki )KaKThl KOJIiK MarucTpajIiMeH CabICTHIPyFa OOIaIbI.

Muxkpomnporieccopsl 6ap xyiie ekitik ecenrey xyiecinae (1-0) aknaparnen sxymsic icteliai. Exinik caHHBIH
op uudpsl 6uT nen atanansl. Meicansl, 1110 canbl TopT OUTTIK ekimik caH, an 110 cansl ymr 6uttik Can. Con )KaKTarbl
€H YJIKeH OWT €H YJKEH cajMaKKa Ue, OH YKaKTaFbl eH Killli (COMKECIHIIe eH YIIKeH KoHe Killli).

Mukpornporeccop eHAEHTIH aknapaTThl Co3/11 KYpanTbiH OUTTep TOOBI YehiHAABL. Ce3/1eri OuTTepAiH CaHbl
MUKPONPOLECCOPABIH TYpiHe OalIaHbICTBI.

En xen tapanran ce3nep y3bIHIBIFH 4, 8, 12, 16 6utti Kypaiapl. Ce3neri OuTTep caHbl MUKPOIIPOLIECCOPIBIH
KeJieN JKaJblHa KipeTiH KaObu1iay perucTpiepinid OUTTEepiHiH CaHBIH aHBIKTaHIbI.

Cesni KypaliTeiH OuTTEp TONTapFa OemiHei; 8 OMTTIK TOM OalT Jer aTanabl.
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Cesni OaliTTapra 06y eKUTIK Co3/li OH alThUIBIK jka3y OpMachiH (OH aaTBUIBIK KOJI) KOJIIaHYy apKbUIbI
YCBIHYIBI KSHUTACTE/I.

OH anTBUTBIK KOATAFBI KUTIK CO3/I YCHIHY MHKPOITPOIIECCOPIBIH KYMBIC OaFIapiaMachiH kacay Ke3iHue
KaTeJiKTep BIKTUMAIABIFBIH a3aiTyFa, COHBIMEH KaTap OHBI ayapy TEXHUKACHIH XKEHUIIETyre MyMKIHAIK Oepei.
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Mukpormnporeccop-kenTereH (yHKINOHANIBI TYHIHAEPACH TYPaThIH KYPJesi CAHABIK KYPBUIFEL.

MHuKpomnporeccopbIH TYPiHE KapaMacTaH, OHbI KYpy HETi31H KypalThIH Keke GYHKIHMOHAIIBI TYHiHAepi
aXxpIpaTyra OoJyajpbl:
- KOMaH/la caHaybIIIbI-aFbIMIarbl yakeiTTa JKBT-an koMaHaaHbIH MEKEH-KabIH KAMTHIBL;
- KOMaHaajaap TipKeIiMi - MUKpoIIpolieccopaa oHbl opbiaaay keseHinne KKII-nan canainran koMaHIaHbl CaKTayabl
XKY3€ere achlpaipl;
- oliepaH/I aJpecTepiH KaNbIITaCThIPYIIBI-KbIIILIMA aifHAFaHFa JISWiH JIepeKTep i (OnepaHAThIH) MEKeH-KaibIH
KypalTbIH Oip Hemece OipHerie Peructp;
- AJIYV (apudMerrukaIbIK-JIOTHKAIBIK KYPBUIFBI) - HOTHXEHI Oip MIBIFyIaH Oepe OTHIPBII, KOCY, a3aiTy, CalbICThIPY,
orepanusiap )koHe, HeMece, eKi CaHHBIH (orepaHaaiap/ibiH) YCTIHEH omepalusuiapabl )Ky3ere achlpaibl;
- DaTapes-Heri3ri perucTp MaJIIMETTEPI MEKPOIIPOLIECCOPFa CHII3yre J)KOHE OfIaH LIbIFapyFa KbI3MeT ere/ii. batapesra
THICTI onepalius skacaMac OYpbIH KBIIIyIaH OIepaH| Kipei.
Axxymynstopra AJIY ornepariisCbIHBIH HOTHKEC] HTI3UTe];
- aca kezien Kkajl peructpiiepi-AJlY onepalisutapbid JKYpriszy ajaablHaa ASPEKTeP Il YaKbITIA CAKTAY YIIIH KbI3MET
eTe/i.

Erep, MbIcaiibl, eki caH]Ibl KOCY 9PEKETIH OpBIHAAY KaxkeT Oosica, onya Oip CaH anjpiMeH OaTtapesiya, ai
EKIHIIIC1 — JKeIeN JKaJ| PEruCTpIepiHiH OipiHae caKTaiabl.
KenTteren mukporporieccopiap/a xeJen skaji perucTpiepiniH caHbl 6-Fa TeH.
barnmapmamans! opeiHIay OacTanraHFa JeHIH MAKPOIPOIIECCOp 0acTamKhl Kyiae O0Iybl KepeK-0yiI YIIiH OapIibIK
MHUKPOITPOIIECCOPJIBIK, PErHCTPIIEP, COHBIH 1IIIHIEe KOMaHaJbIK €CeNTerimn 0acTanksl HOJIIIK Kyire OpHaThLIaThIH
"Hei opHATY" CHTHAJBI OepiIeni.

4. UnocTpauMsiJIbIK MaTepuasi: cadak oTKi3y YIIIH KeJleci MaTepHANIBIK - TEXHUKAJIBIK KAMTaMachl3 €Ty
KOJITaHBIIaIbl: HOYTOYK, MYJIbTHMEIUSIIBIK TPOEKTOP, SKPaH.

5. Oneduer:

Heri3ri:
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BBIYHCIUTEIbHON TeXHUKH [Tekct] : yued. mocobue mis By3oB / A. H. lllectepkun; YMO By30B 10 YHHB. TOTUTEXH.
obpasoBanuio. - M. : T'opstuast manms - Tenekom, 2015. - 251, [1] ¢

3. T'enbman, M. B.OCHOBBI 31IEKTpOHUKH [DIEKTPOHHBII pecypc] : HCIMOTHEHUE HACTOILHOE PyYHOE
MHHHAMOJYJIbHOE : MeTo. yka3auus / M. B. T'enbman, B. B. Illysnmsakos. - Yensouuck : Yurex-IIpodwu, 2013. - 80 c.

4. AdanaceeBa H.A., bynat JLII. DmexTpoTexHuka u snekTporuka: Yued. mocobue. CI16.: CII6I'YHullT,
2010. 181 c.

5. JlaBpoB B.M. JI 13 Dnekrporexnauka u 3nekrponnka: Korcmekr nekrmuii. — Openodypr: I'OY OI'Y, 2004. —
98 c.

6. AtabekoB ['.U. Teopernueckrne OCHOBBI IIEKTPOTEXHUKH. - M.: Boicmias mixona, 2006, 4.1,2,3

7. Tandwunos J[.W. DnexTpoTexHUKa U SJIEKTPOHUKA B SKCIIEpUMEHTaX U ypaBHEeHUsX. [IpakTrkym Ha
Electronics Workbench. Tom 1: Dnektporexnuka, Tom 2: Dnekrponuka, -M.: JOJAEKA, 2002 r. 1 tom -303c. u 2
ToM -287c¢.
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http://znanium.com/catalog.php?bookinfo=553180
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8. Dnekrpuueckue u3MepeHus U MpHOOPHI : Yued. moco0. s CTy/. By30B, 00Yy4. IO HAIIPaBICHUIO
moaroToBku OakanaBpoB U maructpos / .U, Kompauuenko, [1.A. Muxamun, A.C. Ctenanos; MOuH P®, ®I'BOY
BIIO MI'VIIL. - M. : MI'VJL, 2014. - 89 c. : m.

9. ApsicranbaeB K.E., XKymabexoBa A.b., YMapoB A.A. CucreMbl ynpaBieHHs] XUMUAKO-
(hapmaieBTHYECKUMU TpolreccaMu. - Anmartsl : OBepo, 2020. - 128 c.

6. bakpL1ay cypakTapsbl

. JIOrUKaJbIK 3JIEMEHTTEpP JCTeHIMI3 He?

. JlJorukaneik anementtin HEMECE ¢yHKUuMscbIH TYCIHAIPIHI3

. JlorukaisIk 3neMenTTiH JKOHE (yHKIUsIaphiH TYCIHAIPIHI3

. JTJorukansix, smementTin JKOHE\ JKOK GyHKIHsIapbiH TYCIHIIPIHi3

. Jlorukansik 3aeMenTTiH JKOK QyHKIUsIaphiH TYCIHAIPIHI3

. Mukporporeccopre TyciHikTeme Oepir eTiHI3

. Mukpo3IBM nerenimiz ue?

. MuKporporeccopMeH KyHeHiH Kanmbl (pyHKIIHOHAJJIBI ChI30aChIH ChI3BIHBI3 )KOHE TYCIHIIPIHI3
. Mukpormpomeccop bl GYHKIHOHAIIBI TYHIHJACPIH Ti3IMIEHI3 )KoHE TYCIHIIPiHI3.

OCoO~NOoO Ok, WN -

Ne 9 nmopic

1. TakpIpbIObl: MarHuTTiK ©piCc TEOPHUACBHIHBIH 3jeMeHTTepl. TpaHchopmaTopiaap. ACHHXPOHIBI JJICKTP
KO3FaJITKBIIITAPEI

2.Makcatrbl: DICKTpOMAarHeTn3M KYOBUIBICHIH JKOHE MATHUT Ti30CKTEpiH, MarHUT Ti30€KTEpiHiH KIKTEIyiH
3epTTey, TYPaKThl MAarHUTTI KO3FANFBINI KyIIi Oap KapamailbiM TapMaKTajJMaraH MarHUTTIK Ti30eKTepre Tanmay
KYprizy, TpanchopmaTopiap KYpBUIFBICHI TPaHC(HOPMATOPBIHBIH 9PEKET €Ty NPHHIUIIH 3epTTey, ACHHXPOHIBI
KO3FaJITKBIIITHIH KYMBIC iCTE€y MPUHITUITIHIH KYPBUIFBICHIH 3€PTTEY

3.JopicTin Te3ucTepi:

DNIEKTPOMArHEeTH3M JKOHE MarHUTTIK Ti30eKkTep. MarHuT epiciH CHIaTTalThIH HET13T1 I1aMaap.

DJIEKTp SHEPTHSCHIHBIH KONTEreH Ko3/1epi MEH KaObUIIAFbIIITAPhl KYP/IENi 2IEKTPOMArHUTTIK KYPBUIFBUIAD
00JIbIIT TaOBLTA BI, OJAP/IBIH JH3AMHBI, KYPHUIBIMBI JKOHE MaKCaThl 9PTYPIIi. Anaiiia, )bl )Karaai1a onapabH
YKYMBICHI MATHUT ©PICIH KONJaHyFa HETi3/IeNreH, OUTKEHI SIIEKTP 3apAATaphl KO3FAIIFaH Ke3/e SJIEKTP OpicTepiHeH
0acka MarHWT epicTepi e naiiga Gomasl.

DJeKTp KoHE MarHUT epicTepi-Oip TaOMFATTHIH epicTepi, OUTKeHI MarHUT OPICTepi PETTENTEeH KO3FalaThIH
3apsATapMeH, SIFHU 3JIEKTP TOTBIMEH JKacaa bl

Marsurt epicine 6aiaHBICTHI KyOBUTBICTAp/AbI KeJleci IamMaap apKplIbl CHIIATTayFa 00Ia bl

- MarHUT OPICiHIH KEPHEYIIIT1.

Byt maraut epicinaeri Oipiik oObeKTiIepre acep eTeTiH KYII apKbUIbl KOPCETLIreH BeKTOpIbIK mama. CH
JKYHWeCiH/Ier1 MarHUT OpiCiHiH KepHEeyiri OipIiKTepMeH eeHei-Merpre ammep (a / M);

[\-OpTaHBIH MAarHATTIK ©TKI3TIIITIT1;

- MarHUTTIK HHYKLUs-MarHuT OPICIHIH KYIITIK CHIIATTaMachl, MATHAT OPICIHIH (OpPMYIaMeH KepHEYIIIriHe

B =ppgH

OailTaHBICTBI OPTAHBIH KACHETTEPiH eCKepei, Bakyymaa MarHuT epiciHiH HHAYKIHSICHI MEH

B=pgH .
KepHeyl apakaTbIHACIICH OaiIaHbICTHI MyHJarsl L =4 c¢T*10-7 'H/M — BaKyyMHBIH
MarHUTTIK KACUETTEPiH CUNIATTalThIH MarHUTTIK TYPakThl. SI kyiecinaeri MarHUTTIK MHAYKIUS OipJriri-
Tesla (tl). @eppomMarHuTTIK MaTepranAap YIIiH HHAYKIUSHBIH MarHUT ©PICiHIH KepHEYIHE TOYeJIUTIr
KaJIIBI )KaFAai/1a ChI3BIKTHI EMEC;
@-MarHuT arbiHbL. BIpTEKTiI MarHuT opici Ke3iHae
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(=const) xoHE OPICTIH § TIATGOPMACHIHA IEPIICHAUKYIISIP OAFBITHIHIA S MIATPOPMACH AP KBLITBI
MarauT arbiael F = BS teH. CU xylieciHie MarHuT arbIHBIHBIH OipJiri Beoep (BO) Gomnbim TaObutab!; 1BO =
1TJT » m2.

deppoMarHUTTIK MaTepraIIapblH KaCHeTTepi
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MarHut epiciHiH ocepiHeH 0olaThIH PeppOMArHUTTIK MaTepHAIAAPIbIH KACUETTEP1 MAaTHUTTEITY KUCHIFBIH

. B=pop A
CHIATTaH bl .

Byt Toyenninik MarHut epici 6ipTekTi O0IaThIH apHalbl CAKMHANBIK YITUIEpAiH KOMEriMeH SMIUPUKAIBIK
TYpAC OpHAThIIaAbl. MYH/IA YITi 3epTTeNeTiH peppOMarHUTTIK MaTepUaIaH jKacallFaH TOpou OOIybl MYMKIiH,
OHBIH KOJIJICHCH OJIIIeMJIepIHEeH (OKyKa KaObIPFasibl TOPOMT) KOIT OOIaThIH MATHUTTIK ChI3BIKTAP/IbIH Y3bIH IbIFI.
Topounra W OypbUIbICTAPBIHBIH CaHbI Oap OIpKesKi opajiraH opam Oap.

’Kyka KaOBIpFaibl TOPOUTAFBl MATHUT OPICIHIH KYIII MEH WHAYKIHACHIH €CENTey Ke3iH e OapibIKk MArHUTTIK
KYIII CBI3BIKTAPhI OpTAIlla ChI3BIKTHIH Y3bIH/IBIFBIHA TEH JICM caHayFa 0oNabl.

Erep myHnait TopouaTeIH (EeppOMarHUTTIK MaTepUaibl TOIBIFBIMEH MATHUTTENTECH KOHE OHBIH OpaMachlHAa
ToK 0K (B = 0 )xone H = 0) nen 6omkacak, oHJia TOKTHIH Oipkenki ecyiMeH 013 B(H) ChI3BIKTBIK eMec ToyeailikKe
ne 00JaMbI3, OHBI OacTalKpl MATHUTTEY KUCHIFBI HEMECE HET13Ti MarHUTTeY KUCHIFHI Jiell aTaipl (cyper.11.1, chI3bIK
CBI3BIFHI).

Marnut epicinig h kepHeyiHiH KelOip MoHepiHEeH OacTar B HHYKIUSCHI iC )KY3iH/Ie OCY/l TOKTATa/Ibl XKoHE
Bmax-ka ey Ooubin Kanazpl (cyper. 11.1).byi aliMak TeXHUKAJIBIK KAHBIKTBIPY aliMarbl A€M aTalabl.

Erep KaHBIKTHUTBIKKA KOJ JKETKi3€ OTHIPBII, TOPOU]] OpaMaChIHIAFbl TOKTHI OIPTiHACH a3aiiTa OacTacaHbl3,
SIFHU MarHUT OPICIHIH KEPHEYiH TOMEHACTCEHI3, MHIYKIUs J1a ToMeHael Oacraiapl. Anaiina, B(H) Toyenmimiri
OacTarKpl MATHUTTEY KUCBIFBIMEH ColiKec KenmMe 1. OpaMIarbl TOKTBIH OaFbIThIH ©3TepTy XKOHE OHBIH MOHIH
apTTHIPY apKBUILI 013 TOYEIMIUTIKTIH KaHa O6JIITiH aJaMbI3.

Marsut epiciHiH KepHEYIITiHIH alTapibIKTail Tepic MoHAepiMEH (HeppOMArHETHKTIH TEXHUKAIBIK
KaHBIKTBUIBIFEI KaiiTamaH naiaa 6omaasl. Erep ci3 amapiMeH kepi OaFbITTaFbl TOKTHI a3alTHIT, COMaH KEHiH TiKeneH
OarpITTaFbl TOKTHI KAHBIKKAHFa JeiiH keOerTceHi3 xkoHe T.0., coman keiiin B(H) Toyemminiri ymria GipHee MarHUTTEY
HMUKIAapbIHAH KSHIH CHMMETPHSUIIBI KUCBIK albiHab! (cyper. 9.1, TyTac chi3bIK). by sxa0sik nukia B (H)
(heppOMarHUTTIK MaTEPHANIBIH TUCTEPEIUCIHIH MIEKT1 CTATUKAIBIK ITAKITI JIET aTajlajbl.

lucrepesnc KyOBUTBICH MaTepHANIBIH KaJABIK MArHUTTENYiHIH OONTybIHA OaIaHBICTHL. | MCTEPEe3UCTIH MIeKT1
CTATHKAJIBIK [IHKJII Keeci mapamerpiaepMen cunatranaasi (cyper. 9.1):
NS-max0ypiey kymr, BR-kanasik uaaykims sxone K-tikreproypsitntsiy ko3ddurmenti (K = Br / Bmax ')

Bll'lil Ly
B,

i

wH
HI'II_"\C

Cyper 9.1

TexHukaaa rucrepe3nc iIMeriniH miniHiMeH jK9He MarHUTTEJLY KMITIriMeH epeKieJeHeTiH IPTYpJi
(eppomaruuTTik MaTepuaaaap KOJIAHbLIAAbI; THCTEPE3HUC iIMEriHiH ayAaHbl 0ip MarHUTTEY HMKJII YLIiH
(heppOMarHuTTIK 3aT KeJeMiHiH Oipiiirinae OemiHeTiH SHeprusFa nponopLruoHanabl. by aiiMak
(eppomMarseTukaaarsl 00JaTTAFbl LIBIFBIHIAPABI aHBIKTAN/bI.

HC napamerpiniH MoHI eppOMarHuTTIK MaTepHaIAapAblH €Ki TOOBIH aXbIPaTaIbl:

- marauTTi xymcak (He < 0,05 0,01 A/m);

- marauTTi Karthl (He > 20 30 kA/m).

KyMcak MarHuTTiK MaTepransaap OHaii MarHUTTeIe/ i, COHABIKTaH Ojlap MarHUTTIK >KyHenepIiH MarHUTTiK
Ti30eKTepiH kacay YIIiH Konaaneuiaapl. Onapra taza TeMip, Tabdak 3JIeKTPOTEXHUKANIBIK 00JaT, TeMip HUKeb
KOpBITHAJIAPEL, GEeppuTIED, T.

MarsuTTi )XyMcaK MaTeprayap Yl Typre OemiHeni:
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- Tik OypbeiThl KO3 dunuenti 0,95-TeH acaThIH TUCTEPE3UCTIH TIK OYPHIIITHI HIEKTi CTATHKAIBIK LIMEri 06ap
MarHMTTIK MaTepuaiiap;

- TikOypbIm ko3 dummenti 0,4 < k < 0,7 rucrepe3ncTiy AOHTeNeK MEKTI CTATUKAJIBIK 1IMeTi 6ap MarHUTTIK
Marepuaniap;
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- B(H) Toyenainiri ic *y3iH/e ChI3BIKTHIK OOJAThIH ChI3BIKTBIK KACUETTEpPI 0ap MarHUTTIK MaTepuaiiap.

MarsuTTi KaTThl MaTepuaiiap MarHUTTENETiH TOKTHI OIIPreHHEH KeHiH MarHUTTeY KUbIH OOJaThIH TYPAKThI
MarHMTTep/Ii JKacay YIIiH KOJAaHbUIA bl By TeMip, HUKENb, aIFOMUHUAN, KOOAIBT KOPBITIIAIAPhI, KATTHI (hepPUTTED.

I'ucrepesucTiy Tik OYPHIITHI MEKT] CTATUKAJIBIK UKII 0ap (heppoOMarHUTTIK MaTepuangapAaH KacalFaH
MarHuT OTKI3TIlITEp aBTOMATHKA KYPBUIFbIIAPBIHAA KOJAAHbUIaabl. [ MCTepe3nCTiy oHreNeK IMeri 0ap
(heppoOMarHuTTIiK MaTepuanap JJNEKTp MalluHaIapbl MEH arapaTTapblHbH (MbICAIIBI, TPaHC(HOPMATOPIAP/IbIH)
MarHMT OTKI3TIIITEPIiH jKacay YIIH KOJIaHbLIa b,

ChI3BIKTBIK KacuerTepi 0ap (heppoMarHUTTIK MaTepuanaapial panoTeXHUKa MeH OaiilaHbIC KypaiapbiHia
KOJIJIaHBUIATBIH TepOeMeni Ti30eKTep IiH HHYKTOpIIaphl YIIIiH MATHUT OTKI3TIIITEPAIH O6IIiKTepi Kacaiapl.

MarsuT epiciHiH acep eTy dficTepi

Marnut epiciHiH 00ybl OHBIH OFaH callbiHFaH JleHere ocep eryiMeH OaranaHajpl. MarHuT epiciHiH
WHIYKIHSIIBIK XKOHE AIEKTPOMEXaHUKAIBIK (KYIII) 3CepiH aKbIPAThIHbI3.

MarsHut epiCiHiH HHIYKIHUSIBIK dCepi Keleciieh: erep oTKI3rII Ti30eK 0Chl Ti30€KKe €HETIH aifHbIMAJIbI
MarHur epicine caibinca, onna OKK Tiz0ekre maina Gonajpl, erep 0y Ti30ek xkaObIK OoJica, OHa OHJ/Ia TOK Makiaa
Oomapl.

AMHBIMAITBI MATHUT aFbIHBIMEH OTETIH OTKI3TIlI TiI30CKTer1 TOKTHIH Maiaa 601y KyObUIBICH! 2JIEKTPOMATHUTTIK
WHAYKIHS Jen atanansl. byn kyOsisic @apajeli 3aHpIMEH CHITATTAIaIbL, OJ KeJIeCiIeH TYKbIPhIMJIaJIFaH: OTKI3 Il
Ti30€K yaKBIT ©Te Kelle ©3repeTiH MarHUT aFbIHBIMEH KUBIIBICKAH KE3/1€, OCHI TI30CKIEH MISKTENTeH ayIaH apKbLTbI
MAarHUT aFbIHBIHBIH 03Tepy XKBUIIaM/IbIFbIHA TiporopIronan nHaykus JKK naiina Gonaspr.

dd
&= a
ds
byn dopmynagarer """ Genrici HHIYKIUSIBIK TOK OPKAIIAH OHBI TYIBIPATHIH CeOEMKe KapChl TYpyFa
OarpITTaFaHBIH OLmipeni (JIeHIy epexeci).
Erep xouTyp W Gipeit OypsuthicTapiad Typca, sSIFHU O COTeHOU A Oorca, nHAYKIusHbH JKK 6omasr.
dd
dr
Erep ®apaneit 3aHpI 03iHIH alHBIMAIIBI MATHUT aFbIHBIMEH OTETIH KOHTYpFa KOJNJIAaHBIICA, OH/Ia OHJA ©31H-031
naayknusay OKK maiima Gomanbr.
H marsuT epiciHiH KyIli MArHATTENETIH TOKKA Typa HMPOIIOPIIMOHAI OOIFaHABIKTaH, F MarHuT areIHEL Ja
TOKKa Tporopunonai, sfau F = L1, myaaarsr L-OepinreH Ti30ek YIIiH TYpaKThl MoH, O ©31H-031 HHTyKIIHs
K03 PUIMEHTI HeMece MHAYKTUBTLIIK fen atanaasl. Conga DKK e3mik

=W

I 1.1."_
di

&, =

Erep 6izne exi Ti30ek Oorca, oHma OipiHII Ti30EKTiH TOrbl HOTIKECIH/IE Maii/1a O0NAThIH aHBIMAIBI MATHUT
arbIHBIMEH OTETiH eKiHMI Ti30ekTe maiiaa 6oxateiH DMO e3apa urmykus KK nem atamast

€, ==Ly vy

myHgarsl L21 - GipiHiui sxoHe exiHIi Ti30eKTiH e3apa HHAYKUUS KO3 OUIHEHTI.
Tok e3repreH ke3ze cakTajaraH MarHUT OPICiHIH YHEPTHSICHI

Fi 2
g, ol LI
I 7 2

—
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TpancdopmaTopiap, 3JeKTp TeHEpaToOpiapbl, SJEKTP ONILIerimTep, OJIEKTP OJIIErill TYpIeHAIprimTep
CHSIKTBI QJIEKTPOMArHATTIK KYPBUIFBUIAP/IBIH KYMBICHI MATHUT OPICIHIH MHIYKIHUSUIIBIK 9CEpiHe HEri3/eNreH.

AVHBIMAIBl MarHUT OpICIHIH JJIGKTPOMEXaHUKAJIBIK HEMECE KYIUTIK 9Cepi-OFaH OpHAJIACTBIPBUIFaH
(eppOMarHuTTIK AeHE HeMeCe TOK OTKI3Tillli OChl OPICTIH KYLI dCEepiH ce3iHei.

OJEKTPOMArHUTTIK  KYPBUIFBIHBIH JKYMBICBIHA KAXKETTI MarHUT ©pici OHBIH MArHUTTIK JKyHeciHae
KO3ZBIPFBIITHIH KOMETIMEH kacanajpl (TOK KaTyIIKackl HEMeCe TYpPaKThl MarHuT). Erep ocbl MarHuT epiciHe TOThI
0ap xaObIK OTKI3rill cajblHCa, OHAa Kyl (Ammep Kyln) maiga Oonaabl, 0J KPYTSAIIMHA MOMEHT >KacaiJibl, OHBIH
ocepiHeH Ti30ek aliHaa bl

Byt kyObLTBIC DIEKTp KO3FaNTKBIIITAPBIHBIH, JJIEKTPOMATHUTTIK PENeNep/IiH, TapTy KYpbUIFbUIAPBIHBIH JKOHE
T. 0. ’KYMBIChIHA HET13/IeJITCH.

AWHBIMAJIBI MAarHUT ©PICIMEH KHUBUIBICATBHIH KaTThl MACCHBTIK OTKI3TIIITEpJe (IUCKIIEp, MIacTUHANAP KOHE
T.0.) HHAYKIUSUIBIK TOKTap (DyKo TOKTaphl HEMece KYHBIHJIBI TOKTap) KO3Faiaabl. MyHIail eTKI3rimTep iy 3JIeKTpIIiK
Kezeprici a3, coHAbIKTaH DyKo TOKTaphl YIKEH MOIIIIEPTE XKEeTyl MYMKIH.

Byl TOKTapiblH MarHUT epiciMeH opeKeTTecyi TOK MIaMachlHa MPOIMOPIIMOHAIIBI MOMEHT JKacajpl. by
KYOBUIBIC 3JICKTP HEPTUSACHIH €CENTErilTep/Ie, COHIal-aK KbIDKbIMAJIbI 00TIKTEp Al (MBbICab, raJlbBaHOMETPIIEPIC)
nemigupieyre (THIHBIITAHABIPYFa) apHAIIFaH eJIIey KypajJapblH/ia KOJIaHbLIa IbL.

MarnurTik Ti30eKTep

MarsuTTik Ti30eK-0yJ1 KaXKeTTi KOHPUTYypanusiap MeH KapKbIHABUIBIKTAP/IbIH MATHUT OPICTEPIH KypyFa
Ka)KETTI 3JIEKTP KYPhUIFbUIAPBIHBIH ()EPPOMArHUTTIK XKOHE PEPPOMArHUTTIK eMeC OOJIIKTEPiHIH KUBIHTHIFBL

DJEKTPIIK KYPbUIFBIHBIH KYMBIC 1CTEY IPUHIMITIIHE OaiIaHbICThI MATHUT ©PIC] TYPAKThl MATHUT HEMECE
MarHMT Ti30eriHiy Oenrini Oip OeJIiriH/ae OpHaJacKaH TOK KaTYIIKaChIMEH KO3Falybl MyMKiH. MarHUTTIK Ti30SKTer1
DIIEKTPOMATHHUTTIK TIPOIECTED KENECi YFhIMIAPIBIH KOMETIMEH CHITaTTalaabl: MarHuT Ko3raymibl Ky (MDS — F),
MaruuT arbiasl (F), MarautTik kepaey (Um) sxoHe T. 0.

MarsuTTik Ti30eKTepaiH KIKTeIyl

MarsHutTiK Ti30eKTep TapMaKTajaMaraH 00ybl MYMKIH, OHJa Ti30€KTIH Ke3-KeJITr'eH KMMAaChIHIaFbl MATHUT
arbIHbI Oipaei KoHE TapMaKTaJIFaH, OHAA TI30CKTIH opTYpJIi KUMaJaphIHIAFsl MArHAT aFbIHIAPEI OPTYPIIi OOTabl.

TapmakranraH MarHUTTIK Ti30€KTep JIEKTP KO3FAITKBIIITAPHI, TEHEpaTopiIap koHe 0acka KYPHUIFbIIAP
CHUSIKTBI KYpIelli KOHPUTypanusra ne 00Iybl MYMKIH.

TapmakranmaraH MarHUTTIK Ti30eKTep OipTeKTi skoHe rereporenii (cyper. 9.2).

MarauTHas Henn
HepPa3BeTRIE HHAMA pazBeTBIEHHAR

OOHOPOOHAA HSOOHOPO IHLA CHMMCTPHYITHAA HECHMMETPHYHOA

9.2-cyper TapmaKkTaiMaraH MarHUTTIK Ti30ekTep (OipTeKTi kaHe OIpTEeKTi eMec)

BipTekTi MarHuTTIK Ti30€Kk OipKenKi MarHUTTENETiH opamMackl 0ap KaObIK MATHUTTIK Ti30€KTi Kypaupl, ai
OpaMaHbIH 9p OYPBUIBICHI MATHUTTIK MHIYKIHS CHI3BIKTapBIH XKAaCal b, 0J1ap MAarHUTTIK Ti30€KTe KaObUIBIII, KaJIIIbI
MarHUT arbIHbIHA OipiKTipiieai.

MyHzaii Ti30eKTe MarHUTTIK CBI3BIKTap Oip OpTaza >Kype[i skoHe ChI3BIKTap OOMBIMEH MarHuT OPICiHIH KyIi
e3repMmeiii. Onerre, Oyl MaTepruaIiapablH MAarHUTTIK CUIIaTTaMajlapblH aHBIKTAY YIIiH KOJIAAHBUIATHIH CTAHJAPTTHI
YJIrisiep peTinie KoNJaHbUIaThIH CAKWHAJIBI MATHUTTIK Ti30€KTep (Topouarap).

I'ereporeni MarHUTTIK Ti30€K - OYJI MATHUTTIK Ti30€K, OHJa MAarHUTTIK Ti30€K KaTThl eMec, Oipak, MbICAJEI,
aya caHbUIaybIMEH, COHJIBIKTAaH ()eppOMArHuTTIK MaTepral MEH aya CaHbUIAybIHaFbl MATHUT aFbIHBI MEH MarHUT
epiciHiH Kyl op TypJii Oonanel. TapMakTaaraH MarHUTTIK Ti30€KTEp CHMMETPHSUIBI ’KOHE aCUMMETPUSIIBIK OOITYBI
MYMKiH (cyper.9.2).

CyperTe KepceTireHaeld CHMMETPHUSIIBI MATHUTTIK Ti30eKkTepae. 9.3.MarHUT OTKI3TIITIH OpTaIbIK ©3eriHe
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OpHaJIacKaH (MarHUT OTKI3TIIITIT1 0ap) opamMaaaH ©TETiH TOK apKbLIbI Maii1a O0JIAThIH MAarHUT aFbIHBI OHBIH OYHIp
@3eKTepi OOMBIHIIA CHMMETPHSUTBI TYp/e OeJliHei )KoHe MarHUT OpicTepiHiH KepHeyi Oipaei.
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ACHMMETPHSITBIK MATHUTTIK Ti30€KTEp/Ie MATHUTTIK Ti30€KTiH OYHip jKoNaKTapbIHBIH OipiHIe MAarHUT
OTKI3riITiri 0 OoNaThIH aya caHbUIAYbI OOMaabl, COaH KeliH (eppMarHeTHKTiH MarHAT OPICIiHIH KYIIIi MEeH aya
CaHbLIAYBI 9P TYpJIi Ooajpl.

TypakThl MAarHUT KO3FAyLIbI KYLI 0ap KapanalbiM TapMaKTajJMaraH MarHUTTIK Ti30eKTepi Tanaay

TapMakrajaMaraH MarHUTTIK Ti30€KTEp KOI CaHFa TOH TYpJli KYPBUIFbLIAP.

BipTekTi MarHuTTIK Ti30eKTi KapacThipaitsik (cyper. 9.3).

Cyper 9.3 GipTeKTi MarHUTTIK Ti30€K

Mynpaa

| cp-MarHUTTIK KYII CHI3BIFBIHBIH OPTAIlIa Y3bIH]IBIFbI;

S-MarHuTTIK Ti30€KTIiH KOIIEHEH KAMACHI;

W-0paMaHbIH OYPBUIBICTAPBIHBIH CaHBbI.

F Maraut arbIHbI MAarHUT Ti30€TiHIH Ke3-KEJAT'eH KMMAchl YIIiH TYPaKTh, a1 H kepHeyi xka0bIK Ti30ekTiH, (1)
OYKLJ Y3bIHABIFBI OOMBIHINIA TYPAKTHI O0IA B! €T OOKAHMBI3,

MarHuTTiK Ti30€K VIIIH TOJBIK TOK 3aHbl KOITEIEH TaXKIpuOenep Herizinae anpiHaabl. byt 3aH ke3-KelreH
yKaOBIK IIUKII/IErT MATHAT OPICIHIH KepHeYyiHEH aJIbIHFaH MHTErPal OChl Ti30eKKe KOCBUIFaH TOKTAP/IbIH alreOpatbIK
KOCBIHJIBICBIHA TCH CKCHIH aHBIKTAMIbI:

MarauT Kosraymsl Ky (MDS) nen atanateia sxepae —F. erep Oy skarmaiiza MarHUT epici W OYpBUIBICH 0ap I
TOTBI 0ap KaTylKaMeH KO3FaJica, OHJIa TOJIBIK TOK 3aHbI Keleciiel Ty KbIPhIMIaa ibl: MATHUT KO3FayIibl Kyur F
MAarHuT Ti30€TiHIH THICTI O6JIIMIEPiHIH Y3bIHIBIFEIHA KOOCHTINTeH Ke3-KeITreH Ka0BIK ITMKIACTI MarHUT OPICIHIH
KEpHEYiHiH HHTerpaibiHa TeH-|

MyHIaFsl Wl = F-MarauT KO3FayIibsl Kyl (aMIiep-KaTymkanap).

Kermreren amexTp KypbUIFbIIAPBIHBIH MATHUTTIK Ti30€TiH SPKANCHICHIHBIH IIETiHI€ MATHUT OPiciH OIpTEKTI
JIeTT caHayFa O0NaThIH OeiM/Iep )KUBIHTHIFBIHAH TYPAbl, SIFHU TYpakThl H-MeH, L cp ygackeciHiH OpTaHFBI CBI3BIFBI
OOIBIHIAFBI MATHUT OPICIHIH KEpHEYiHE TeH.

BipTexTi Ti30€k yIIiH TOJBIK TOK 3aHbI (hOpMyIaMeH OpHEKTenei

Ecenrrey MiHeTi 31eKTp TOrbIH TaOy OONBIT TaOBUIATHIH AJIEKTP Ti30ETiHeri CHSIKThI, MATHUT Ti30€riH/e /e
MarHHT arbIHBIH Ta0y Kepek.

Ecenrey TopTibi kemecineii:

1) ToNBIK TOK 3aHBIHAH MAarHUTTIK KYII ChI3bIFBIHBIH OPTAIlla Y3bIH/BIFbIH, COH/IAI-aK OpaMaHbIH
MarHHUTTENETIH TOI'bIH JKOHE OHBIH OYPBUIBICTAPBIHBIH CAaHBIH O1JI€ OTHIPHII, 0i3 MATHUT OPICiHIH KepHEYiH TabaMbI3

2) MaTtepuaJiipl MAarHUTTEY KUCHIFBI OOMBIHINIA MATHUTTIK Ti30€K skacaaran H »oHe MaTeprasibl Oiny
(cyperTi KapaHpbI3. 71), B MarHuTTIK MHIYKIMSICHIH Ta0aMBbI3;

3) S MarHuT TIi30EriHIH KOJICHEH KUMAChIH OiJic OTHIPHII, 0i3 MATHUT aFbIHBIH Ta0aMbI3

® = B S. marHuTTIK Ti30€KTi KapacThIpaibIK (Cyper.9.4).

Ha pucynke npeacraeneHa
MArHMTHASA ek C BO3TVIIHEIM 3830-
poM, B KOTOPOIl [ — ANHHA MATHHTHOH
CHIOBOI THHHH BOAIVIIHOTO 3a30pa, a
{,— anuHa cpenHeii MArHHTHOH CHIO-
BO# MHHHH (eppoMarHeTHEA.
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MyHpali Ti30€K YIIIiH TOJBIK TOK 3aHbI
H“ I!r“ Y Hn !I|| =F=wl,

myHaarsl HUL I-Ti30ek GeiriHiH MarHUTTIK KepHeyi aen atanazpl (0y1 skarmaiaa Geppomarteruk); aa HO 10
— aya CaHbUIAYbIHBIH MarHUTTIK KEpHEYI.
CoHpa ci3 xa3a anacei3

F=U, + U
TonbIK TOK 3aHBIHBIH KENTIpUIreH opHeri 31ekTp Tiz0eri yurin Kupxrod 3anpnbiH || epHerine ykcac

k= I|r-|:‘ﬁ'llll I R':'} e Llrll. I Llr':"'

MyHJarel RY xoHe RO — peppoMarHeTnkTiH MarHUTTIK Kelleprici )oHe COHKEeCIHIIe aya CaHbLIaYBI.
dusuka KypcbiHad [aycc TeopeMachl OCrijii: Ke3-KeJreH *KaObIK 0T apKblIbl B MAIHUTTIK WHTYKIIHS
BEKTOPBIHBIH aFbIMBI HOJIT'E TEH.

ConbimeH, erep 6i3 Fi — | TorpiMeH maiiia 60JaThiH MArHUT aFbIHBIH OENTiieceK, OHIa

YD, = 0.

Marnut Ti30eri yiriH 0yJ1 opHEeK OpHEKKE YKcac
S[=
Onextp Tizoeri yurid Kupxrod 3aHbHbIH | 24e= 0.

MarHutTik Ti30ek yiriH OM 3aHbIHBIH ©PHErIH ajayra 00oaibl.
F = B S anbikTamMacs! 00¥ibIHIIA OCBI (hOpMYJIaaarbl MOH/II aybICTBIPY
MarHuTTiK HHIYKIus, OM 3aHBIHBIH KeJIeci OpHEriH ajJaMbI3:

O = p,u H 5.

COHFBI OpPHEKTE IaMa
Hop S

OyJT MarHUTTIK OTKI3TIMITIK,IFHA MarHATTIK KeJleprire Kepi MoH. DIeKTp Tiz0erine ykcac, MyHIa
AIIEKTP KAPCHUIBIFBI CHAKTHI:

(heppOMarHUTTiH MarHUTTIK KeIEPTicCi Aem xa3yFa 00Jabl CUSKTHI:

R

1}

— E‘ 5
2 BHo . O o0
MYH/IaFbl U-peppOMarHeTUKTIH MarHUTTIK OTKI3TilITIT1.
¥Kcac oHe OUnipy YIIiH MarHUT KeJEpTi 9ye caHblIay

R, = 1fr1 \
R N T

MyHarbl [l0-aya caHbUTAYBIHAFbI MATHUTTIK TYPAKTHL
Korapbina aliTeUIFaHAapABIH OOpiHEH KelleCi KOPBITHIHIBI KacayFa 00 bl:
- OYKLT Ti30€KTiH MarHUTTIK KEJIEPTiCi OHBIH Ti30€KTeNreH OeiKTepiHiH MATHUTTIK KelepriiepiHiy
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KOCBIHIBICEIHA TCH;;

-aya CaHbUIaYyhbI JXOrapbllaraH OopaMaJarbl Mar HUATTEIETIH TOKTBIH TYPAKTbUIBIFBIMCH MAariuT arblHbI a3asiibl;

- aya CaHbUIaybIHbIH YJIFalObIMCH MAardvT arblHbIHBIH TYPAKTBUIBIFBIH KAMTAaMaChI3 €Ty YHIlH opaMaJarbl
TOKTHI KOOEHTY Kepek;
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- MArHUTTIK Ti30€KTiH MaTepUabIH OHTAMIIBI TAHAY YIIiH aya CaHBUIAYBIHBIH OCEPiH e€CKepy KaXeT.

XKorappiaa alTbUTFaHAApABIH O9PiH €CKepe OTBIPHIIN, TYPAKThl MATHUT KO3FaylIbl KYII 0ap TapMaKTaaMaraH
MarHMTTIK Ti30eKTep/i Tanaay yirH TypaKThl TOKTBIH CBI3BIKTHI 3JIEKTP TI30CKTEPiH ecenTeymiH OapibiK rpauKaIbiK
JKOHE aHATMTUKAJIBIK SICTEPIH KOJNIaHyFa O0Ja bl Jem aiTyra Oomabl.

Ci3 MarHUTTIK XKoHE AJIEKTP TI30EKTEPiHiH KeJleci COMKECTIK KECTECIH yKacail ajachIs.

MarduTHaA Lenh

F = wl — MarHuToIBHIKY111a5

cHma (MJIC)
D — MATHHTHBIH TOTOK
1
HHg §
CONPOTHEICHHE
U,=HI=R, D -
MATHHTHOE HAaNpaKeHHe

¢ — MATHHTHOE

3, = 0 — I zaxon Kupxroda

MU, = 3F, — 11 zaxos
Kupxroda
I3
= — 3akoH Owma
Hul.
1
= — MArHHTHag
R

M

NpoOBOAHMOCTE

DNEKTPHYECKAA 1IENb

E— IMEKTPOABHAKYITAA CHIIA

(D/IC)
I — snexTpHHeckHil TOK
i
R:p? —  3MeKTpHYECKOe
CONPOTHRIIEHHE
U = RI — snexkrpH4eckoe
| HAMpAKEHHE

31, =0 — 1 zaxon Kupxrodga

3SU= % E, — 11 3zakon

Kupxroda

E
I =— — zakoH Owma
Tid

1
2= R ~ AEKTPHYECKAaA

NpoBOAHMOCTE

Tpaucdopmaropaap
Makcathbl K9He KOJIAaHy asiChbl

Tpanchopmarop exi HeMece onaH J1a Kell MHIYKTHBTI OalIaHBICKAH opaMaiapsl Oap koHe Oip (OacTamkpl)
alHBIMaNBl TOK KyHeciH Oacka (eKiHINl) aiHBIMAIbl TOK J>KYHECiHE DSJEKTPOMATHUTTIK WHAYKIUS apKbUIBI
TYPICHIIPYTe apHAIFaH CTATHKAJBIK JJEKTPOMATHUTTIK KYPBUIFBI JIen aTamaapl. TpaHcdopmaropiap eHepKacinTe
JKOHE KYHIETIKTI eMipIe opTypJIi MakcaTTapaa KeHiHEH KOJITaHbLIaIbl.

1. Dnextp SHEPTUACHIH Oepy XKoHE TapaTy YIIiH.

OJIeTTe AJIEKTp CTaHUWSJIAPbIHAA alHBIMAlbl TOK reHeparopiapbl 6-24 kB kepHeyae 3JeKTp SHEprusiChiH
OHJIIPEi, al DIIEKTP PHEPTUACHIH allbIC KAIBIKTHIKTapFa Oepy aWTapibiKTail yiakeH kepHeymnepae taiMai (110, 220,
330, 400, 500, >xone 750 xB). ConmpIkTaH op 2JIEKTp CTaHIUSACHIHIAA KEPHEYII apTTHIPATHIH TpaHCcQopmaropiap
OpHATBUIA/IBL.

OHEPKACINTIK KoCIMOphIHAAP, €11I MEKEHIep, Kajalap MEH aybUIABIK JKepliep apachlHAa, COHJaii-aK
OHEPKICINTIK KOCIMOPBIHAAD IMIiHAE 3JEKTP JHEPTHUsACHIH 06y oye JKoHe KaOenbdiK JKemiiep apKpUIbl XKy3ere
aceIpbiIanel, kepHeyi 220, 110, 35, 20, 10 xone 6 kB. memek, 6apibik TapaTy TopanTtapbeiaaa kepaeyai 220, 380 xoHe
660 B-ka sieiiin ToMeHaeTeTiH TpaHcdopmaTopiap OpHaThLTYbI Kepek (cypert. 11.5)

faxeparep  Buicoxoboastuas Jabodexas  Uexobas
UEKTPO-  AUMUS FAEKTPO- JUHus AEKTP0-  MMUS
aTanyud nepeda i nepedayu

500-220- 110« 8 10k 8 12/

A

flowu x aroexud Tpatcpoppa-
coaoMargp 3a- T yoxobod
"ou NOKCTQHYUU  nOdETaNy Ul

Tobosiamisss

TPanc papmar /
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2. Typnenpipriimi KypbUIFBUIApIAFbl KJIalaHAAPIBl KOCYIBIH KaXKETTI CXEMAaChlH KaMTaMachl3 €Ty KoHe
TYPJCGHAIPTIIUTIH  MIBIFBICBI  MEH  KipiciHaeri kepHeymi yisectipy. Ocbl MakcaTTapaa KOJJAHBLIATHIH
TpanchopMaTopyap TYPJISHIIPTINI el aTanaibl.
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3. Op TYpJli TEXHOJOTHSJIBIK MaKcaTTap YVIIH: JOHEKepiey (IoHekepiey TpaHchopMaTopiapsl), IDISKTP
TEPMUSITBIK KOHIBIPFBUTAPIbI KOPEKTEHAIPY (3JIEKTp MEITiK TpaHnchopMaropiap) xoHe T. 0.

4. PanmoanmapaTypaHbIH OpTYpJIi Ti30€KTepiH, 3JIEKTPOHJBIK allapaTypaHbl, OaiIaHbIC KOHE aBTOMATHKA
KYPBUIFBUIAPBIH, AJIEKTP TYPMBICTBIK aclamnTaplbl KOPEKTEHHIpy YIIiH, KOpPCETUINeH KYPBUIFBUIAPABIH OpTYpIi
AIIEMEHTTEPIHIH AJEKTp Ti30ekTepiH 0oy YIIiH, KepHEYIi Keicy YIIiH jKoHe T. 0.

5. Omiey MIEKTEpiH KEHEHTY JXKoHE 3JISKTP KayillCi3diriH KaMTaMachl3 €Ty MaKCaThIHIA JJICKTD 6JIley
acranTapbl MeH Keioip anmapartap/pl (pesne skoHe T.0.) )KOFaphl KepHEYITi dIIEKTp Ti30eKTepiHe HeMece YIIKEH TOKTap
eTeTiH Ti30ekTepre Kocy yiriH. Ockl MakcaTTap/ia KoJ1IaHbUIAThIH TpaHchopMaTopiap eJIiey JIe aTaaabl.

TpancopmaTtopnapap! OipHerie Oenrijepre colikec KikTeyre Oonaibi:

1. Makcatsl 6olibIHIIA TpaHC(HOPMATOPIIAP JKAIIBI XKOHE apHANBI KOJJIaHyFa apHAIIFaH Kyat OoJbIl OeiHeIl.
XKanmpl KONmAHBUIATHIH KYINTIK TpaHc(opMaTopyiap »JJIEKTP SHEPrUsACHIH Oepy KOHE TapaTy IKENUIepiHIe
Konganbiaabl. OnapasiH kyMbic pexkumi 50 [ aliHBIMaNbI TOK KHUUIINIMEH jXoHE OacTamKbl JKOHE KalTaiama
KepHEYJIEPAIH HOMHMHAJIBI MOHJAEPJCH ©Te a3  aybITKybIMEH cunatTajafbl.  ApHaiibl MaKcaTTarbl
TpaHchopMaTopliapFa apHaibl KYIITIK (TIel, TY3eTKIll, IoHeKepiey, pagruoTpancopmaTopiap), emiey KoHe ChlHaY
Tpanchopmaropiapsl, (aszamap canbiH, DKK KHUCBIFBIHBIH HBICAHBIH, XHLUTIKTI %oHE T. 0. TYpJEHAIpyre apHajFaH
TpaHchopMaTopap KaTapl.

2. Cankpmpaty Typi OoWblHIIa-ayameH (Kyprak TpaHcopMmaTopiap) IJKoHE MaiiMeH  (Mailibl
TpaHchopMaTopiap) CaaKbIHIAThLIAIbL.

3. bacrankel *xarbIiHIArbI (ha3anap caHbl OOHbIHIIA-0Ip (ha3aiisl JKoHE YIIl (ha3aibl.

4. HpicaH OOMBIHIIA MATHUTOTKI3TIIITEP — CTEPIKEH/I1, OpOHEBBIE, TOPOUJATHHEIE.

5. ®azamarel opaMaiapablH CaHBI OOHBIHITA-EKI OpaMallbl, YIIT OpaMalIbl, KOIl OpaMalikl (YIII OpaMHaH Keil).

6. OpamaiapabiH qu3aiiHbl OOMBIHINIA-KOHIICHTPJIIK XKoHE aybICHaIbl (AMCK) opamanapsl oap.

TpanchopMaTOpIBIH KYMBIC TPHHITATI

Bip ¢a3zansl exi opamalibl TpaHCHOPMATOPABIH JCKTPOMAarHUTTIK Ti30eri eki opamamaH Typajsl (cypeT. 9.6)
(heppOMarHuTTIK MaTepHaIaH KacajdFaH TYWBIK MarHUT OTKI3TIIIKE OpHAIACThIphUFaH. DeppOMarHUTTIK MarHAT
Ti30€riH KOJMJaHy opaMaiiap apachbHIAFbl JJIEKTPOMArHUTTIK OallaHBICTHI KYIIEWTyTe, sSFHU | paHcopmaTropabiH
MarHWT arbIHbI OTETIH Ti30€KTiH MarHUTTIK KEAEPTiCiH a3aiTyra MyMKIHAIK Oepeni. 1 bactamker opamachkl aifHBIMAITBI
TOK Ke3iHe-Ul kepHeyiMeH 3IIeKTp KeiciHe KOChUIFaH. ZN )KyKTeMe KeJleprici 2 eKiHII opaMachlHa KOCBLITAIBI.

Korapsr kepHey opamackl JKorapsr kepaey opamacsl (BH), an Temen xeprey opamacsl (HH) mem atamasmsr
BH opamaceiabiH Oactamysl MeH ymrapel A xoHe X opintepimen Oenrimeneni; HH opamamaper — A xome X
opimrepiMeH.

Bacranmkpr opamana skemire KOochUIFaH Kesfe |1 aifHbIMaiel TOK mMaiga Oonambl, O MarHUT CHIMBIMEH
aObUTaThH F aifHBIMAIIBI MAaTHUT aFBIHBIH JKkacaiiabl. F arembl exi opamaga na EMF — El xone E2 aliHpIManpuIapbeia
TyasIpaabl, MakcBemn 3aHbpIHA CoWKec THICTI opamaHbIH Wl koHe W2 OYpBUIBICTAPBIHBIH CcaHapbiHa xoHe DF/dt
aFbIHBIHBIH ©3TePY KbUTIaM/IbIFbIHA TPOMOPIIHOHAIT.

Cyper 9.6
Ocpunaiiiia, apOip opamazaa TyslHAaraH OMO Je31iK MoHepi.
o 2Dl dd e w dd
1SS WA 2 o
dt dt

COH}.‘H)IKT&H OopamMajiaparsbl JIC3JC KOQHC 6CJ'ICCH,I[i OMO KaTbIHAChI OPpHCKIICH aHBIKTAJIa/Ibl



ONTUSTIK QAZAQSTAN

MEDISINA

AKADEMIASY

«OHTYCTiK KasakcTaH MmeauunHa akanemusicbl» AK

SOUTH KAZAKHSTAN

MEDICAL

ACADEMY

AQO «IOxHo-KasaxcTaHcKast MEAUUMHCKAS aKkaneMusi»

«Wmxepiik moHgep» Kadenpacsl 76/11
- - Ty : - 1 Ger. 61
Japic kemmeHi « DIeKTPOTEXHUKA KIHE OHIIIPICTIK ATESKTPOHUKA HETi3aepi» Gerren
Ei/Ex=ei/ex=wi/ws. (9.2)

Erep ci3 Tpancdopmarop opaManapbiHIarel KEpHEYAIH TOMEHICYIH eJIeMEHTIH OoJicaHbI3, oap 9NeTTe
acnaiel 3-5 % HomuHanael MoHaepaeH Us sxone Uz, E1=U; u Ex=U; ecenreiimis, anameis:

Ui/ Us=wi/ ws.

(9.2)
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CoHabIKTaH, OpaMaiap/IslH OYpBUTBICTAPBIHBIH CaHBIH ColikeciHIne Taaamn, Oepinred Ul kepHeyiH/e KajaaraH
U2 kepHeyiH anyra Oonasnsl. Erep xaltanama KepHEyl apTThIpy Kaxer 0oJica, OHJIa W2 OYPBUIBICTAPBIHBIH CaHbl W1
CaHBIHAH KeIl Oonajbl; MyHall TpaHchopMaTop KymeiTy aen atanansl. Erep U2 kepHeyiH azaiiTy Kaxer Ooica, oHzIa
W2 OYpBUIBICTAPBIHBIH CaHbl W 1-1IeH a3 00a b, MyHIall TpaHC(hOPMATOp TOMEHIETY JISI aTajabl.
JXKorapel kepHey opamacbiHbiH OKK e BH-HIH TemeH kepHey opamacbiHbiH DKK-re KaThiHAachl (Hemece
OJIap/IbIH aHAIIBIM CaHIaPbIHBIH KATBIHACKHI) TpaHCPOopMaIwsi KO3 UIUEHTI /el aTalaibl.
E W
E

EH EH

n=

W

HH HH

N ko3 duIreHT] spKamaH OipJIiKTeH YIIKEH.

Keii0ip sxarmaitiapia HEpPrusiHbl Oepy KOHE Tapary JKYHWeIepiHjae YII opamalibl TpaHcdopmaropiap, aji
PanuosnekTpoHuKa jkoHE aBTOMATHKa KYPBUIFBUIAPBIHAA KOI OpaMalibl TpaHchopMaTopiap KojaaHblia sl MyHaan
TpaHchopmaropiapia 0ip-OipiHeH OKIIayJaHFaH opaMaiaplblH YII HeMece OJlaH Jia KeIl CaHbl MarHWTTIK Ti30eKKe
OpHAJNACTHIPBUIABI, OWI OpaMalapiblH OipeyiH TaMmaKTaHAbIPY Ke3iHJe €Ki HeMece OJaH Ja KeIl TYThIHYIIbLIap
TOOBIH 3JICKTPMEH >ka0jpIKTay YIINIH €Ki HeMece oaaH ja kem Typii kepHeynepai (U2, U3, U4 sxone T1.0.) amyra
MYMKIiHIIK Oepemi. Ym opamanbl Kyml TpanchopMmaropiapbl xorapbl, TeMmeHri »xoHe opra (CH) kepHeynin
opaMasapbliH aXbIpaTabl.

Tpancdopmaropaa Tek KepHeyjdep MEH TOKTap TypieHmipiaeni. Kyar mamameH TypakThl OONBIN Kajiaibl
(TpancdopmaTOpaaFrsl SHEPTUSIHBIH 1IIKI )KOFaTyblHAa OAaMIaHBICTHI O a3/am a3asabl). Jemek, JKeigeH TYThIHBIIAThIH
XKaJIIbl KyaT.

Si=Uil,

JKYKTEMe Ke31H/Ie TOJIBIFEIMEH OoTiHeI1

512 U1 |1282= U2|2.

Ocblian  TpaHchopMaTOpIblH OacTallKbl JKOHE KailTajama opaMajapblHIarbl TOKTap MEH KepHeylep
apachIHIAFbl OalyIaHbIC makaa Oomapl.

Ul/uU2=12/11=wl/w2=n.(9.4)

Exinmi pertik kepHey OipiHINire KaparaHjga N ece a3aiifaH Ke3Je, CKiHIIN peTTik opamanarbl |2 Torber
COMKECIHIIIe N ece apTaIbl.

Tpanchopmatop Tek aifHEIMAIIBI TOK Ti30CKTEPiHIIE XKYMBIC icTel amansl. Erep TpancopmaTopabiH OacTamkbl
OpaMachl TYPaKThl TOK Ke3iHe KOChIICA, OHJIa MarHUT OTKI3TILITe MarHUT aFbIHbI Naiga 0oaabl, YakbIT IIeH OarbITTa
TypakThl Oomampl. CoOHOBIKTaH, OacTamkel JKOHE KadTajgama opamaimapaa OMO  TypakTel  peXAMIE
WHIAYKOAATaHOANW I, COHIBIKTAH 3JIEKTP SHEPTHACH OacTamkpl Ti30eKTeH eKiHmm Ti30ekke Oepinmeiini. by pexunm
Tparchopmartop yuriH KayinTi, eitkeHi E1 9MO-HiH 6acranksl opamana 6onmaysiHa OaitmansicTsl 11 = Ul / R1 TOTHI
©Te YJIKCH.

ABTOMaTHKa XOHE PaAMO3IEKTPOHMKA KYPBUIFbUIAPBIHAA KOJAAHBIIATHEIH TpPaHC()OPMATOPABIH MaHBI3IbI
KaCHeTi-OHBIH KYKTeMe KelepriciH e3repTy MyMKiHAiri. Erep aitHpiManel TOk ke3iHe R kemeprici Oap xykreme N
Tparchopmarop kodhdunmenti 6ap TpanchopMaTop apKbLUTbI KOCBIICA, OH/Ia OACTANKHI Ti30eK YIIIiH.

., B P, IER
R =—sm_—n_2 _=nRE
1 PR
1 1 1

MyHJarbl: P1-aifHBIMasbI TOK Ke3iHeH TpaHC(OpMaTOp TYTHIHATHIH Kyat, BT;

- TpancopmaropaH R kexeprici 0ap xyKTeMe apKbUIbl TYTHIHBIIATBIH KyaT.

Ocputaiiia, Tpanchopmatop R JxykTeme KenepriciHiH MoHIH N2 per esrepreni. byn kacuer xykreme
KeJIepriCiH 3JIEKTp SHEPTHsICHIHBIH IMIKI KeNepriciMeH YHIIeCTipy YIIiH 3JeKTp Ti30eKTepiH jkacayla KeHiHEeH
KOJIAaHBLIAbI.

TpancdopmaTop KYpBUIFBICH

MarsuTtik xyie. MarHutTik >KyleHiH KoH(QUTypalusichbiHa OaiylaHBICTBI TpaHc(opmaTopiap e3eKTepre
Oemineni (cypert. 9.7, a), caybITThI (cypeT.9.7, 0) xoHe Topouaanbas! (cyper. 9.7, B).

O3ex opaMainap OpHaJacTHIPBUIFAH MAarHUTTIK Ti30€KTiH Oediri aen atananasl (cypeT. 9.7; 2). Opamanapsl 0K
MarHuTTIK Ti30eKkTiH Oeiiri Mo#bIHTIpek aen atamagsl (cyper. 9.7; 1). YnkeH »jkoHe oprama KyaTTbl
TpaHchopMmaTopyap oSAeTTe ©3eKIenepMer opbiHAananpl. OnapiblH CalKbIHAATY >Kargaimapel Kakchl JKoHE
KYPBIIITHIFA KapaFraHaa Maccachl as.
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KyiiblHABI TOKTap/AbIH IIBIFBIHBIH a3alTy YIIIH TpaHchopMaTopiapbplH MarHUTTIK chiMaapsl (cyper. 9.7)
KaJbIHIBIFRL 0,28-0,5 MM 3J1eKTp OONAaThIHBIH OKIIaydaHFaH rapakrapbiHan S0 [ KUilikTe )KMHATA b,

Temen KyatTel TpaHcdopMmaTopiap MeH MHUKpoTpaHchopmaropiap KeOiHece KypbIIITAPIbl OPBIHAANIBI,
OWTKEeHI OJIap KaTyIIKaJIapJblH a3lbIFbIHA JKOHE KYpPAcThIpPy MEH OHIIpYIi KEeHUIIETyre OalIaHbICThI INTAHTAIBIK
TpaHcopmaropiapra KaparaHaa ap3aHbIpak. bip Hemece eki Karylikajgapbl 0ap TOMEH KyaTThl ©3€K TYpiHIEri
Tpanchopmaropiap ga kommaneutagel (cyper. 9.7; 3). Topowmmanbisl TpaHC(hOPMATOPIAPIBIH APTHIKIIBUIBIFEL —
MarHuTTIK Kykeme Oommaysl (cyper. 9.7; 4) aya caHputayiaapbl, OyJl MarHUT OTKI3TIIMITIH MArHUTTIK KeJepriciH
alTapibIKTaid a3aiTajibl.

Cyper 9.8

Tacnansl MArHATOTKI3T I KOHCTPYKIMSICBIHBIH MOHOJUTTLITITT KETIM/EYIIT IJAKTap MEH dMaITbIap bl KOJIIaHY
ApKBUTB KAMTaMacChI3 eTiTe.

400 >xome 500 ' sKHiTIKTE KYMBIC iICTEHTIH TpaHCchopMaTopiIap YIIiH MarHAT CBIMIAphI AKOFaphl KHULUTIKTE a3
IIBIFBIHIAPMEH 3JIEKTPIIIK OONMATTBIH apHAbI COPTTapbIHAH, COHIAN-AaK YIKEH OAcTanKbl KOHE MAaKCHMAJIAbl MAarHAT
OTKI3TIIMTIKKE W€ KOHE CANBICTHIPMAIIBI TYpAEC TOMEH KEpHEyAE YJIKeH MHAYKIHUICH O0ap MarHUT epicTepiH amyra
MYMKIHIIK OepeTiH mepMaiia TYpiHAeri TeMip HUKeIh KOpbITHANIapblHaH kacamaapl. [lapakrapapiy KambHIBEFH 0,2;
0,15; 0.1 sxome 0.08 mMm.10-20 kl'm-TeH >KOFaphl JKULTIKTEPAE MArHUTTIK CHIMIAp YHTaK MaTepuaigapaaH
(MarHUTOAMAIEKTPUKTEP MEH (eppHUTTEpIeH) OachlIa b,

Opawmamnap. Kazipri 3amanfsl TpanchopmaTopiapaa 6acranksr (cyper. 9.9; 1) xxoHe exinmi (cyper. 9.9; 3, 4, 5)
opamalap *akChl MarHUTTIK OaitnaHbic yiriH Oip-OipiHe JKaKbIH opHamacanpl. by xarnaiiila MarHUTTIK Ti30€KTiH op
e3eringe (cyper. 9.9; 2) eki opamabl a HeMece KOHIIGHTPIIK TypAe — OipiH eKiHIIICiHIH YCTiHe OpHalacThIpaabl
(cyper. 9.9 A) Hemece e3eKTiH OMIKTIriHIAe Ke3eKTeceTiH OipHele AWCK KaTylIkalapel TypiHae (cyper. 9.9, 0).
Bipinmri skarmaiiia opaManap KOHIEHTPIIK eIl aTajialbl, eKiHmIicinae — aysicnanel. Kym TpancdopmaropiapeiHaa
KOHIIGHTPJIIK ~ OopaMayap ofeTTe KoimaHeuiamsl, an  HH opamacel e3ekrepre jkakblH OpHaiacaipl, Oy
TpaHc(opMaTOp/IbIH KaHKaChIHA KATBICTHI a3 OKIIAayJIayabl KaXeT eTei, all chipThiHad — BH opamachr.

TemeH KyaTThl TpaHc(opMmaTopiaap MEH MHUKpOTpaHC(opMaropiiapAa SMajib HEMece MaKTa OKIIaynaybl 0ap
JIOHreIeK ChIMHAH JKacallFaH Oip KaOaTThI oHE KeIl KabaTThl opaMasiap KOJIAHBLIA/bI, OJIap KEHI'e HEeMeCe DIIEKTp
KapTOHBIHBIH JKaKTayblHa opaiiansl (cyper. 9.10; a); celMmapapiH KabaTTapbl apachbiHaa KaOenbIiK Kara3laH HeMece
MaTaJlaH OKIIayJay Tecene/.
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Mukpotpanchopmaropiapia kediHece KaablHABIFE 30-20 MKM anroMuHUE (QonbrajaH skacanaasl. MyHa
OKIIIayJ1ay-OyJT )KEeTKITIKTI )KbUTY ChIMBIMIBUIBIFBI, KbLTY OTKI3TIITIr1 0ap sxone 100 B aeiiHri )KyMBIC KepHEYiHEe
TeTer Oepe anaThiH (OJIbraHbIH TOTHIKTBIPFBIII MJICHKACHI.

ACHHXPOH/IBI MAIIMHAJIAP

ACHUHXPOH/BI KO3FAJITKBIIITAPIBIH KYPBUTY TaPUXbI XKOHE KOJIJaHbLTY Cajlachl

Kazipri yakpITTa aCHHXPOH/IbI MaIlIHAJIAP HETI31HEeH KO3FAITKBIII pexxuMinae konaansuiansl. Kyarer 0.5 kBt
— TaH acaThH MalllMHAJIAp 9JIETTE YIII (ha3aibl, all a3 KyaTThUIBIKTa Oip (a3aibl 6onaibl.

Aumram per yur ¢a3aiisl aCHHXPOH/IBI KO3FANTKBIIITHIH qu3aiHbl 1889-91 sxpuinaper opeic naxenepi M.O.
HonuBo-Jl00pOBOILCKHIM JKacaraH, KacaraH )KOHE ChIHAIl KOPreH. AJIFaliKbl KO3FaJITKbIIITAPIbIH 1eMOHCTPALIUSACH
1891 xbutbl KbIpKyiiekTe Maitanarsl @pankQyprTe oTKeH XalblKapalblK JIEKTPOTEXHUKAIBIK KOPMEIE OTTi.
Kepmere Typ:1i KyaTThUIBIKTAFbI YIII YIII (ha3alibl KOZFAITKBII KOHBUTIBL. Onap bl iImiHgeri eH KyaTTeichl 1.5 kBt
KyaTKa 1e OOJJIbI )KoHE TYPAKThl TOK TeHepaTOPBIH alHANABIPY YIIiH Hainanansuiapl. Jommso-/]o6poBonsckuit
YCBIHFaH aCHHXPOHBI KO3FAITKBIIITHIH AU3aWHBI ©T€ COTTi OOJIBI )KOHE OYTiHT1 KyHT€ JeHiH OCHI
KO3FaJITKBIIITAPABIH HET13T1 TU3aifHbBI OOJIBIN TaOBIIA b,

Ocpl *XKbUIIAP IMIIH/IE ACHHXPOH/IBI KO3FAITKBIIITAP SPTYPIIL callajapia *KoHe aybUIIapyallbUTbIFbIHIA
KeHiHEeH KoNanbpuia 6actansl. Omap MeTaymut KeceTiH CTaHOKTap/IbIH, )KYK KOTEPTIll MallnHAIaAP IbIH,
KOHBEWepIIepAiH, COPFbUIAPIBIH, KEINAETKIIITEPIIH IEKTP KEeTeTiHAe KONIaHblIaabl. TeMeH KyaTThl KO3FaJITKBILITAP
aBTOMATHKa KYPBUIFbUIAPbIHIA KONJaHbUIAIbIL.

ACHHXPOHBI KO3FAJITKBILITAPIBIH KEHIHEH KOJIAaHbUTYbl 0aCKa KO3FaITKBIIITAPMEH CaJIBICThIPFaHIa
OJIAP/IBIH aPTHIKIIBLIBIKTAPBIMEH TYCIHIIpiIe i: )KOFaphl CEHIMIUTIK, TiKeNel aifHbIMaIbl TOK JKETiCIHEH KYMBIC iCTeY
MYMKIH/IT1, TEXHIKAIBIK KBI3MET KOPCETYIiH KapanaibIMIbLIbIFbL.

Y1 dazanbl aCHHXPOHIB! MALTMHAHBIH KYPbUIBICHI

MammmHaHBIH OEKITIITeH 06iri CTaTop, KBULKBIMAIBI Oeiri-poTop aen aranaabl. CTaTopAbIH e3eri
ANEKTPITIK OONaTTaH ajdbIHAIBI )KoHE Tocekke Oacemanpl. - Cyp. 9.15 crarop e3eri XXunakra kepcerinres. Tyrbip (1)
OpBIH/IAJIa bl CEKLUSIIBI, OHBIH HEMarHuTHOro MaTepuai. KebiHece Tecek MIOHBIH HEMECe aTIOMUHUMICH JKacalaibl.
CraTop/IblH ©3eri OpbIHIAATHIH MapaKTapIbIH iKi 6eTinae (2) yir ¢asansl opaMack! cajblHFaH oifbIkTap 6ap (3).
CraTop opaMachsl Heri3iHEeH AeHreleK HeMece TIKOYPhIIITH KUMaHbIH OKIIAYJIAHFaH MbIC CBIMBIHAH, CUPEK
AIIOMUHMNAICH JKacalaibl.

CraTop opamacs! (a3zanap Aen atanaThiH yiI O6eiek OesnikTeH Typaasl. dazanapasiH 6actamysl Cl,c2,c3
opinrepiMeH, CoHbI — c4,c5,c6 apinTepiMeH OenrineHesni.
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Cyper 9.15

dazanapapH OacTarybl MEH YIITaphl TEPMHUHAIFA MIBIFApbUIAAb! (CypeT. 9.16.a) Tocekke OekiTinreH. Ctatop
opaMachIH JKYJIJIbI3 CXeMachIHa colikec Kocyra 0oassl (cypert. 9.16.0) Hemece ymOypsim (cyper. 9.16.8). CtaTop
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OpaMachIHbIH KOCBUTY CXeMaChIH TaHAay JKEIiHIH KepHEYyiHe j)KOHE KO3FAITKBIIITHIH TOJKYKAT MATIMETTEpiHE

OaitanbIcThl. Y1 (pa3aibl KOFANTKBIILITHIH TONKYKATBIH/IA JKEIIHIH ChI3BIKTHIK KEPHEYIIEpI )KOHE CTATOp

OpaMachIHBIH KOCBLTY CXeMachl Kepcerinred. Mpicansl, 660/380, Y/A. Byt KO3FanTKBIIITHI KYJIIBI3 CYJIOACH

OoiibiHIa WI=660B *xernire Hemece wWi=380B sxenire — YOypsii cy10ackl OOWBIHINA KOCyFa 00JIa bl
Cratop opaMachIHBIH HEri3ri MakcaThl - MalllMHa/(a aiiHAIMaJIbl MATHUT OPICIH KYPY.

Ot
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i
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Cyper 9.16

Poropabrx e3eri (cyper. 9.17.6) CBIPTKBI JKaFbIHA POTOP OPAMAChI CAJIBIHATBIH OUBIKTAPHI Oap
AIIEKTPOTEXHUKAIBIK bonaTt TabakTapsiHaH anbHaAbL. PoTop opamMachkiHBIH €Ki TYpi 6ap: KbICKA TYHBIKTAJIFaH XKOHE
¢azanpik. TuiciHIe, ACHHXPOH/HI KO3FAITKBIINTAP KHICKA TYHBIKTAJIFAaH POTOPMEH JKoHE (a3aliblK POTOPMEH
(GaitnaHpic cakMHATIAPBIMEH) KEITEeTi.

cyper 9.17

KoporkozamknyTas opay (cyp. 9.17) porop poTop e3€eriHiH OHbIKTapblHa CAIBIHATBIH 3 ©3€KTCH TYPabl.
Ymrrapaan Oyl mbIOBIKTap 4 COHFBI CAaKMHAIApMEH KaObltaasl. MyHIail opaM "IOHFaJIaK JOHFajIarblHA' YKCAM bl
XoHE OHBI "TOpibl TOP" Hen aTaiasl (cyper. 9.17.a). Kpicka TyHBIKTaIFaH POTOPIIBI KO3FAITKBIIITA KbUDKBIMAIIbL
KOHTaKTiIep XOK. OChIHBIH apKachlHIa MYHal KO3FaITKBILITAD KOFaphl CEHIMILTIKKE ne. POTopabIH opamachl MbIC,
QIIOMUHMI, Ke3 JKoHe 0acka MaTepuangapAaH >kacaiFaH.

HonuBo-Jl00pOBOIBCKHUH alJIbIMEH TOPIIBI POTOPHI Oap KO3FAJITKBIIITHI Kacall, OHbIH KAaCHETTEPiH 3epTTei.
O MyHAail KO3FaNTKBILITAPIBIH 6TE MaHBI3bl KEMIILTIri 0ap eKeHiH aHBIKTaIbl — IIEKTeY 1 icke Kocy caTi. JonuBo-
JoOpoBonbCKHii Oyi1 KEMIILTIKTIH ce0e0iH KaTThl KbICKAPTBHUIFaH pOoTop zen ataabl. Onapra (a3anblK poTopsl 0ap
KO3FaJITKBIILUTHIH AW3aiHbI YCHIHBUIIBL.

- Cyp. 9.18 (hazanbIk poTopbl 0ap aCHHXPOH/bI MAILIMHAHBIH TYpi KenTipinred: 1-ctannHa, 2 — cratop
opamacsl, 3 — poTop, 4 — TyHicrieni cakuHa, S-meTka.
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dazanbik poTopaa opam yiu ¢azaibl, CTAaTOp OpaMachklHa yKcac, Oipei jKyI OTICTEPMEH OpBbIHAATA B
OpamMaHbIH OYPBIIBICTAPHI POTOP ©3€TiHIH OHBIKTAPhIHA CAJIBIHBII, KYJIIBI3 CXeMaChlHA COMKEC KOCHUIAIbI. Op
(hazaHBIH yIITaphl poTOp OUTIriHE OCKiTUIreH baitiaHbic caKuHalapbiHa KOCBLIA bl JKOHE MIETKAIAP apKbUIbI CBIPTKBI
Ti30eKKe IIbIFapblUIabl. bailaHbIc caKuHAIAPHI JKE3/IeH HeMece 0oJaTTaH kKacaliFaH, oyiap Oip-OipiHeH koHe OLTIKTeH
oKlIaynanraH O0omysl kepek. Lerkanap peringe meramiorpaduT meTKaIapbl KONJaHBUIAABL, OJap MalliHA
KOpPIYCBhIH/A OCKITUIreH MIETKa YCTaFbIINTAPBIHBIH Cepileepin KolJaHa OTIPHII, OaliIaHbIC CAKMHAIAPBIHA
6acemansl. - Cyp. 9.19 kpicka TyibikTanFas (A) xoHe aszansik (b) poTopbl 6ap aCHHXPOHBI KO3FaITKBIIITHIH

HIAPTTHI OENTici KeATIPUITeH.
al B2
Cyper 9.19

- Cyp. 9.19 keciHizie KbICKa TYUBIKTAIFAH POTOPBI 0ap aCHHXPOH]IBI MAITMHAHBIH TYPi KenTipinren: 1 —
CTaHWHA, 2 — CTATOP ©3€Ti, 3 — CTATOp OpaMachl, 4 — KbICKa TYWBIKTAIFaH POTOp ©3€Ti, 5-01IiK.

CranuHara OeKiTiIreH MalMHaHbIH KasnkaHmacseiaaa Pa,Un,In,/IC, connaii-ak MalmHa Typi Jepekrepi
KenTipineni.

* PH - HOMUHAIABI TTalTAITbl KyaT (OUTIKKE)

* UH xoHe [H-KepceTireH KOChLUTY CXeMachl YIIIiH ChI3BIKTHIK KEPHEY MEH TOKTHIH HOMHHAJIBI MOH/IEPI.
Meicansl, 380/220, Y/A, Tn/A.

* JIC - HOMUHAIABI aifHATTY JKULTIT aifH/MUH.

Mgicaiel, MammHa Typi 4ah315s8 Typinae Oepinred. byn kopranraH eHIMIUTIKTIH TOPTIHII CEPUSCHIHBIH
ACMHXPOH/IBI KO3FANTKBIIBI (a). Erep h opmi 6onmaca, oHja KO3FaITKBII KaObIK.

* 315-aitray ociHiH buikTiri MM;

* S-opHarty enemepi (os1ap aHBIKTaMaJIbIKTa KOPCETUIreH);

* 8-MalMHaHBIH [TOJIOCTEDP CaHbl.

AltHaIMaIbl MarHUT OPICiH amy

AJny maprrapsl:

1. xemiHze exi opaMaHbIH OOIYHI;

2. opaManapjarbl TOKTap (azana op Typ:i 60yl Kepek

3. opaManapAbIH OCbTEPl KEHICTIKTE JKbUDKYBI KEPEK.

Y1 dazansl MammHana Oip xyn noirocte (p=1) opamanapasiy ocbTepi KeHicTikre 120° OyprliiKa, exi XKyl
nojrocte (p=2) opamanapblH ocbTepi KeHictikre 60° OypbIika sxoHe T. 0.

Yur ¢aszasnel opaMaHbiH KOMeriMeH Oip *KyIT oroci 6ap MarHUT epiciH KapacTeipbiHb3 (P=1) (cyper. 9.21).
dazanblk opaManapAblH ockTepi FapeimTa 120° OyphlliKa aybicaasl )KOHE oJlap jkacaraH keke (azanapablH MarHUTTIK
unaykuusicel (BA,BB,BC) rapeimira 1a 120°0ypsiiika aybIcaibl.
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Cyper 9.21

Op (azana naiiga 00NMaTHIH ©PICTEPAIH MATHUTTIK UHAYKIUSCHI, COHJIai-aK ochl (pazanapra TapThUFaH
KepHeyJiep CUHYCOUIalIbl xkoHe Gaszana 120°0ypeiiTa epeKieneHe]i.

A (@A) da3zacbiHIaFEl HHIYKIUSHBIH OacTanKel (a3achlH HOJTE TEH eTill ka3yFa 0oajbl:

BA=Bmsin(ot),

BB=Bmsin(wt—120°),

BC=Bmsin(®wt—240°).

AJIBIHFaH MAarHUT OPICIHIH MArHUTTIK UHAYKIMACKHI OChI YIII MATHUTTIK MHIYKIIMSIHBIH BEKTOPJIBIK
KOCBIHABICBIMEH aHBbIKTAaJIaabl.

B=B, +By +B-

AJIBIHFaH MarHUTTIK MHAYKIHUSHBI TaObIHBI3 (cyper. 9.22) BEKTOpIBIK JHarpaMmaiapibl KOJJIaHa OTHIPHII,

oJlapapl OipHeIe YaKpIT MOMEHTTEpIHE Cay.

a) t=0 6onrannma t = 1 t = 1
0) 4 B) 2
3 1 53
BB——?Bm BE=_EBm BE:?Bm
3 1 3
Be=-"B,_ B.=-B, Bo=--"B_
C 2 c 2 [ 2

Cyper 9.22

By cyper. 9.22. mammHaHbIH naiiia 00NFaH MarHUT epicidiH B MarHWTTIK MHAYKOUSICH MarHUT ©piciHae
e3repicci3 Kanaapl. Ocbutaiiiia, craTopAblH YII (a3anbl opaMachkl MalllMHaga aifHaIMallbl MAarHAT ©PicCiH jKacaibl.
Maruurt epiciHiy aifHaiy OarbIThl (hazanapblH ayblCy TOPTiOiHE OaillaHbICThI. AJBIHFAaH MarHUTTIK MHIYKIUSHBIH
MOHI

B=3/2xBm.

NO MarHuT epiciHiH KbUTIAMABIFBI F jKelmiciHiH )KULTIriHe )KoHe P MarHuT epiciHiH MONFOCTEPiHIH KYIT
caHbIHa OAHNIAHBICTHI.
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n0=(60f)/p, [aiitn/MuH].

Marsut epiciHiH KbUIaMIBIFbl ACHHXPOHIBI MAIIMHAHBIH XXYMBIC PSKUMIHE KOHE OHBIH KYKTEMeECiHe

0aiJIaHBICTBI EMEC EKEHIH eCKEepIiHi3.
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ACHHXPOH/IBI MallIMHAHBIH KYMBICHIH TaJ1ay Ke3iH/ae MarHUT OpiciHiH afHay KbUIIaMIbIFbl 0 YFBIMBI XKHi
KOJIIaHBLIa/IbI, OJ1 apaKaThIHACIICH aHBIKTAJa Ibl:

®0=2xf)/p=mn0/30, [pan/cex].

Y1 ¢azanbl aCHHXPOHBI MalIMHAHBIH KYMBIC PEKUMIEPi

ACHHXPOHIBI MalllMHA KO3FAJITKBIII, TEHEPATOP JKOHE ANEKTPOMATHUTTIK TEXKET I peKUMACPIHIE KYMBIC
icreii anampl.

KosranTkeIm pexxumi

Byt pexkuM TYTBHIHBUIFaH 3JIEKTP SHEPTUSCHIH )KeniaewHHKaan SHEPTUsiFa TYPIACHIIPYTe KbI3MET ETEIi.

PRGN

Cyper 9.23

Cratop opamachl kepceriiren O6arbiTTa NO KHUUTINiMEH aifHaIATHIH MarauT epiciH XKacaceH (cyper. 9.23).
byn epic OKK poTOpEIHBIH OpaMachIHIAFBl AJICKTPOMATHATTIK MHAYKIIHS 3aHbIHA CoMKec Ko3Fanaasl. DMO OarbIThI
OH KOJIIBIH epekeci OOHBIHINA aHBIKTAMAIbl XKOHE CYpPETTe KOPCETUIreH (KYII CHI3BIKTApHI ajlaKaHFa Kipyl KepekK, aj
Oac O6apMak OTKI3TIMTIH KO3FAJIBIC OAFBIThIHA OAFBITTATYBl KEPEK, SFHU MArHUT ©PICIHE KATBHICTHI POoTOp). PoTOpabIH
opaMachlHJa TOK Maiaa 0ojaabl, OHbIH OarbIThl DOMO OarbIThbIiHA Colikec Kejemi. POTOp opaMachIiHBIH TOKIICH KOHE
afHaIMaJIbl MarHAT OPICIMEH OPEKETTECyl HOTHIKECIHJE SJCKTPOMArHUTTIK KyII Taina 6onmansl F. KymTiH OarbIThI
COJI KOJIJIBIH epeXeciMeH aHBIKTananpl (KYII ChI3BIKTaphl ajaKaHFa, TOPT CaycaKk — pOTOP OpaMachIHIAFbl TOK
OarpiTeiHAa). by pexnvae (cyper. 9.23) 3meKTpOMarHMTTIK KYII MOMEHTTI >Kacalpl, OHBIH acepiHeH porop N
KUUTITIMEH aiiHama OacTaiifbl, POTOPIBIH aiHay OaFbIThl MArHUT OPICIHIH aifHay OaFbITBIHA COMKeC Kemeni.
PotopneiH altHairy OarbITBIH ©3repTy VIIiH (KO3FAITKBIIITH OYpy) MarHUT OPICiHIH aiHaTy OarbITBIH ©3TEpTy KEpeK.
KosranTkpIIThIiH peBepci YIIiH KepHEYIiH ayblcnanbl (pa3alapblHBIH PETIH ©3repTy KepeK, SFHU.eKi (a3aHbI
aybICTBIPBIHBI3.

DNEeKTPOMArHUTTIK MOMEHTTIH 9CEpIHEH POTOpP MATHUT OPICiHIH KBULAaMIIBIFBIMEH aifHana Oactamsl (n=n0).
byn xarmaiima portopasiH opamaceiHma E2 OMO Hemre TeH Oomambl. Potop opamacemmarer Tok 12=0, m
JNEKTPOMArHUTTIK MOMEHTi Je Henre TeH Ooianbl. OCBIHBIH apKachlHIa pOTOp Oasy aifHamansl, pPOTOPIBIH
opamacelHAa OMO, TOK maifma OGomajpl. DNEKTPOMArHHTTIK MOMEHT maiina Oomansl. Ochulaiiina, KO3FaITKBIII
PEXUMIHE POTOP MarHHUT ©PICIMEH CHHXPOH/IBI eMec aiHamaabl. POTOP/IBIH KBIIAaMIBIFBI OUTIKKE KYKTEME 03repreH
ke3ne e3repeni. OcbliaH KO3FaNTKBIIITHIH aTaybl Maiaa OONIsl — aCHHXPOHB! (CHHXPOHABI eMec). bimikke kykreme
apTKaH Ke3/ie KO3FaITKBIII YIKSH MOMEHTTI IAMBITYbI Kepek, OV pOTOP/IBIH KBUIIAMIBIFBl TOMEHJICTEH Ke3/1¢ Mmaiaa
Oonaabl. POTOP/BIH JKbUIAAM/IBIFBIHAH aHBIPMANIBUIBIFGI, MATHUT OPICIHIH JKbULAAMIBIFBI JKYKTEMEre TOYeNIi eMec.
NO marauT epici MeH N pOTOPBIHBIH JKbUTAAMIBIFBIH CATIBICTHIPY YIIiH KOA(GGUIIMEHT eHTI3UI, Ol CIUIM Jell aTallbl
XKoHe S opITiMeH OeNTiIeH/Il.

S=(no—n)/ ngmm S=[(n¢—n)/ nol 100%.

ACHHXPOHBI KO3FAITKBIIITHI icke Kocy kezinme N=0, S = 1. Minciz 6oc xypic pexumiage n=n0, S=0.
OcpLaifina, KO3FaNTKBIII peXUMIHIe ChipraHay esrepeni: 0<S<1.

ACHHXPOH/IBI KO3FAJITKBIIITAP HOMHHAJIBI PEKUMIIE KYMBIC icTereH ke3ne:S ,=( 2+5)% .

ACHHXPOH[IBI KO3FITKBIITAPBIH HAKTHI 00C Kypic pexuminne: S «x=( 0,2+ 0,7)% .

4. UnocTpauMsiiblK MaTepuai: cabak eTKi3y YIUiH KeJeci MaTepHalAbIK - TEXHUKAIBIK KAMTaMachl3 €Ty
KOJIAaHBUIaIbl: HOYTOYK, MYJIETUMEIHUSIIBIK IIPOEKTOp, 3KpaH.

5.0ne0mer:
Herisri:
1. DnekrporexHuKa U AnekTponuka yueOHuk / A. H. ['opOyHoB ; mox pea. A. B. Kpasiosa. - Anmatsl
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6.bakbl1ay cypakTapbl

1. DnekTpoMarHeTu3M XoHe HEri3ri YFeiMaap. MarHut epici »koHe OHBIH mapaMeTpIiepi.

2. DIEKTpOMarHeTH3M JKoHE MarHUTTIK Ti30ekTep. DeppoMarHuTTIK MaTepranaapAblH KaCHETTepI.

3. MarHuTTIiK Ti30€KTi aHBIKTaHBI3, TOJBIK TOK 3aHBIH TYCIHAIPIHI3, MATHUTTIK Ti30€KTEp/i ecenTey YIIiH
TOJIBIK TOK 3aHBIH KOJIJaHBIHBI3.

4. MarHuT epicCiHiH acep ery aficTepi. MarHUTTIK Tiz0ekTep. MarHUTTIK Ti30EKTep/IiH KIKTENyi.

5. TypakTel MAarHUT KO3FAYIIBI KYIIIi 0ap KaparmaiblM TapMaKTaaIMaraH MarHUTTIK Ti30eKTep/Ii Tanaay.

6. MarauTTik Ti36ek yiriH Om 3aHbl. ChI3BIKTHIK JKOHE CHI3BIKTHI €MeC MarHUTTIK Kenepriinep

7. ATHBIMAJTBI MATHUAT KO3FAYIIIBI KYIII Oap MarHUTTIK Ti30€KTEPAiH XKYMEBIC iCTey epeKIIeNiKTepiH
TYCIHIIPIiHI3.

8. AitHanMaJel MarHuT epicid axy. MHIYKIMSIIBIK KO3FAJITKBIIITa MOMEHTTI aiy.

9. Tycingipy yur ¢a3zanblk aCHHHXPOHIB! MalIMHAHBIH KYPBUTFHICHL.

10. I'enepaTopAbIH KYMBIC PEKUMIH TYCIHIIPiHI3.

11. Acunxponasl MammHaabiH DKK oHe poTOp TOTBIHBIH JKULMII.

12. CunXpoHIBI TeHepaTopIapAbIH MAKCATHIH, KYPBUIBICHIH JKOHE JKYMBIC IPUHIIMITIH TYCIHIIPiHI3.

Ne 10 papic

1. TakpIpbIObI: DIEKTP KOHABIPFBUIAPHI XKoHE (papMalleBTUKAIBIK OHIIPIC OpPBIHAAPBIH aBTOMATTAHABIPY.
dapmaLeBTHKAIIBIK, OHIIPIC OPBIHAAPBIHAA JJIEKTP YHEPTUSACHIH YHEMLY


http://znanium.com/catalog.php?bookinfo=553180
http://znanium.com/catalog.php?bookinfo=494180

ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTYCTiK KasakcTaH MmeauunHa akanemusicbl» AK AO «lOxHo-KasaxcTaHcKas MeEOVMUMHCKAA aKaneMus»

«Wmxepiik moHgep» Kadenpacsl 76/11
1 Ger. 61
OeTTeH

Hopic kemeHi «DJIeKTPOTEXHUKA XKOHE OHIIPICTIK 3JIEKTPOHNKA HETi3/Iepi»

2.MakcaTsl: (hapMalleBTUKAJIBIK OHAIPICTIH JICKTP kKaOIBIKTaAphl MEH aBTOMATTAH IBIPBLIYBIH 3€PTTEY.
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3.Jdopictin Te3ucrepi:

Kacinopsin eHpipicin aBToMaTTaHABIPY. TEXHOTOTUSIBIK IPOLIECTEP i ABTOMATTAHIBIPY
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ABTOMATTHI Oackapy >KyHenepi HeTiziHeH Oackapy MakcaThl, OacKapy KOHTYPBIHBIH THIII )KOHE CUTHANIAPIbI
Oepy Tocimi OoMbIHIIA >KiKTenemi. ABTOMATTHI Oackapy >KyiheciHiH angsiHaa (ABX) OackapeimatbiH mamanap
YaKBITBIHJIA ©3repyiH Oenrimi Oip 3aHmapblH KOJAAay MIiHJETi KoubuiraH. JXylieHiH Oyl ChIHBIOBIHIA aBTOMATTHI
perrey xyienepi (CAP) Gemineni, onapablH MiHAETiHE OacKapbUIaThbIH IIAMAHBIH TYPaKThl MOHIH CakTay Kipesi;
OackapbUIaThIH IlIamMa OepinreH OarnmapiiamMa OOWMBIHINIA ©3repeTiH OaraapiaManblK Oackapy >kykenepi; Oackapy
Oarmapramacsl ajJiblH ana Oenriciz 6akpuay xyienepi. Oxan opi backapy MakcaThl XKyHeHI CUITATTaAWTBIH Oenriti 6ip
KEIIIeH/II cala KOpCeTKITepiMeH Tikelel Oaianbica 0acTasbl (OHBIH OHIMIUIIT, )KaHFBIPTY JQJIIrI JkoHe T.0.); camna
KepCceTKilliHe ojlapra Oelimeny HeMece o3iriHeH OeHiMIeNeTiH Kyhenep 93IpJeHreH MIeKTi (€H YJIKEeH HeMece €H
a3) MoH/Iepre KOJI )KeTKi3y TallanTapbl KOUBUTYBl MYMKIH.

Omnap Oackapy Tocimi OOHMBIHIIA epeKIIeNeHel: ©3iH-031 Kypy KyHhenepiHae Oackapy KYPBUIFBICBIHBIH
napamerpiiepi, 0ackapbUIaTBIH IIaMaliapblH OHTAHIIBI HEMeCe OHTAWIbl MOHIHE JKaKbIH KOJI JKETKI3TeHre JeHiH
e3repeii; ©3iH-031 YHWBIMIACTHIPY JKYHeENepiHJe COJ MaKcaTTa OHBIH KYpBUIBIMBI Jia e3repyi MyMKiH. backapy
TOKiprOEeCciH Tanjgay Heri3iHue e3iHiH KYMBIC iCTey aJrOpUTMIEPIH JKaKCApTAaThIH ©31H-031 OKBITY JKYHelepiHiH
MYMKIHAIKTepi HeFypJibiM KeH. AnantuTi CAY-ma OHTalIbl peKUMIl Ta0y aBTOMATTHI i371ey KOMETIMEH Jie, COHJIak -
aK i371eyci3 Jie XKy3ere acblpblUTybl MyMKIH.

JKyitenin O6ackapy KOHTYpPBIHBIH TypiHE OaiaHbICThI. ABTOMATThI OaCKapy/ablH allblK XKyHenepinae 0ackapy
KYPBUIFBICbIHA OacKapbUIaThIH OOBEKTIHIH aFbIMJAFbl JKal-KyHi Typajibl akmapatr OepeTiH CHrHaijgap TYCIHeHi, He
orapia 0acThl aybITKyllap OIIIICHE Il XoHe eTeneli, He backapy jkyMmbic mporecinie Kaumai na 0ip Qakropiapist
Tanaaychl3 KaTay Oarmapiama OOWBIHINA JKYPTi3iiei. ABTOMATTHI OacKapy JKYHECIHIH HETi3ri Typi-aybITKy OOMBIHIIA
peTTey XKy3ere achpbUIaThIH TYHWBIK, ajl CUTHAJIJAPABIH OTy Ti30eri 0ackapy o0BEKTici MEH 0acKapy KYPBUIFBICHIH
KAMTHUTBIH TYHBIK KOHTYPJBI KYpahjpl; OacKapblIaThlH IIaMaHBIH Kalayllbl MOHJEPJCH aybITKYbl Kepi OaiiaHbIC
apKBUIBL, OCBI AYBITKYJIap/bl TYBIHIATKAH ceOenTepre KapaMacTaH, 9CEPMEH OTeNe/Ii.

AyBITKYy OOHMBIHIIIA >KOHE Hapas3bUIBIK OOHMBIHIINA OacKapy IPHHIMITEPIH OIpPIKTIpY KypaMIacThIPbUIFaH
Ky#enepre okeneni. ABTOMATTHI OacKapy KYHECiHIIe MTUHAMHKAIBIK KACHETTEPl TYPAKTaHABIPY JKOHE TY3€Ty YIIiH
KOCaJIKbl KOHTypiap (KemKYpBUIBIMIBI Kyienep) Oap. bip-OipiHe ocep ereriH OipHerne Imamamapasl 0ip Me3riige
Oackapy ken OaimaHBICTHI backapy HeMece perTey KyHenepiHae )Ky3ere achpbuIabl.

Curnammapasl YCeiHY (opMachl OOWBIHIA AWCKPETTI JKOHE Y3IIKCI3 aBTOMATTHI Oackapy Kywnemnepi
axsIpaTbuaApl. bipiHmi curHammap eTy Ti3OeriHiH keM naereHne Oip HYKTeciHAe yaKpIT OOWBIHINA, HE JEeHTei
OolfbIHIIA , HE IeHTel OOWBIHINA, COHAAN-aK yaKbIT OOMBIHINA KBaHTAIMSIIAaHA/Ib.

ABTOMATTHI OacKapy KYHEciHIH KapamaiblM MBICAJIBI-KO3FAITKBIIITEIH aiHaIy JXHUITH TiKened perrey
Kyieci. backapy MakcaThl-MaXOBUKTIH TYPAaKTHl aifHaTy XHUUITIH YCTanm TYpPY, 0acKapbLIaThIH 00BEKT-KO3FAJITKBIII;
OacKapyIbl 9cep-ApOCCeNbIiH PETTEYIII KAKBIIIBIHBIH Kardaibl; 0ackapy KYpbUIFBICBI-MY()Ta MaXOBHKIEH KATTHI
OaifmaHbICKaH OLTIKTIH aifHay >KUUTTIHIH OepiireH MoHIHEH aybITKBIFaH Ke3/le OpTaJaH TelKill KYIITepIiH ScepiHeH
BIFBICATHIH OPTaJBIKTAH TENKIim perrerim. MydTaHbH KbUDKYBI Ke31H/IE APOCCENb JKAIKBIIIBIHBIH KaFIalbl 63repei.
KypBUTBIMIBIK cXeMachl KapaFaH MBICANI TOH KONTEreH aBTOMATThI O0acKapy JKylHenepiHiH KapaMmacTaH, OlapIblH JeHe
taburaT. CHUIaTTaiFaH Xyhe 3epTTey Ke3iH[e JTWHeapHu3alusFa KO OepeTiH MeXaHWKaIbIK OPEKETTI aBTOMATTHI
peTTeymiH TYWBIK Oip KOHTYPIIBI Y3/IIKCi3 XKYHeciH Oumipeni.

Onepkacin ambOeban perTeyiluTep, OHBIH IMIiHAE TybIHABI OoWbIHIIA, WHTerpanm OoOibIHIIA ocep eTeTiH,
opTypdi oObekTinepAi 0ackapy YIIiH 3KCTpEeMalbl PETTEYIIITep IIBIFAPaIbL.

ApHaiibl aBTOMATTBI OacKapy Kyiielnepi TeXHUKaHBIH 9pTYPJIi cajlajapblHIa KeHIHEH KOJIIaHbUIa Ibl, MBICAJIbL:
KaTThl KeImiprim-(pe3epai CTAaHOKTH OacKapyaAblH Kalaralaylibl JKyWeci; MarHUTTI TachmagaH OaFaapliaMalibIK
OacKapbUIaTeIH MeTalll KecKill cTaHOKTapabl, epdoneHTrepai Hemece nepdokapranapasl dackapy xyieci (MyHIai
OacKapyAblH apTHIKIIBUIBIFB CAJIBICTHIPMAIIBl dMOEOaNThUIBIKTaH, OarnapiaMaHbl KalTa KacayAblH IKSHULIITiHeH
JKOHE OeJIIeKTep Il OHIEYAIH JKOFaphl NOJIITIHEH TYpajbl); ©3iHIH KOHTYpbIHA OacKapylibl ecenTeyill MalliHaHBI
KOCaTBhIH PEBEPCHUBTI MPOKATTAy OPHAFBIH OaFIapiaMansik Oackapy »kyiieci;

CoHbiMeH, MyHall aiimay Ke3inge OipHemie >Xy3[ereH OaTYMKTEPIeH allblHATBIH MYHal ©HIMepiHiH
TEMIIepaTypachl, KbICBIMBI, IIBIFBICHI OHE KypaMbl Typajbl akmapaT ap Typili peTTeyiliTepAiH OHIaraH Oackapy
CUTHAJLAAPBIH KaJBIITACTHIPY YIUiH maiaananeiiansl. CAY aBuanns MeH KOCMOHABTHKAda MaHBI3bI POJ aTKapamibl,
MBICAJIbl aBTONMUJIOT OaiiIaHBICTBI PETTEYAl aBTOMATTHI OacKapy Kyieci, aj Kelae e31iriHeH KypbUIaThIH jKylie OOJBII
TaObUIaZbl. OCKEPH TEXHHMKala eCeNTeyilll KYPBUIFbUIAPABl >KMi KOCATBIH JKOFaphbl OOJIIKTI Oakpuiay xyitenepi
KonpaHeUiaapl. Tipi aFr3afaFbl KenTereH (PU3HONOTHMANBIK YyIepicTepli Tannay Ke3iHIe, MbICajibl, KaH aiHaJIbIMBI,
KBUTBI KaHIBI >KaHyapiapia JAeHE TeMIIepaTypachlHBIH pPETTeNyi, KO3FalbIC OIepalusuIapbl, aBTOMAaTThl OacKapy
KYHUECIHIH TOH OenTijiepi aHbIKTalaIbl.
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DNeKTp KeTeri-DIeKTp JKETeri-DIEKTP JKETeri-INEeKTP KETEri- KT KeTeri-DIEKTP KETeri-DIEKTP KeTeri-DIeKTp
KETeri-DIIEKTp KETeri-DIEKTP KeTeri-DIeKTp KeTeri-INEeKTpP KeTeri.

Perrenerin  xpurmamasikien okerekrep (IIPC) osHeprusiHbl YHeMzey J>KOHE aBTOMATTBI KyHenepmi
OHTAMIaHIBIPY YLIIH KaKChI KapaMpl, Oipak ojap »KOFapbl KUUTIKTI 3JIEKTp Kelepriiepid ®acaiabl. DJICKTP OpicCiHiH
HETi3ri Ke3i, CoHMaii-aKk AmekTpoMarauTTik keneprinep (OMII) nen atanaTeiH SJEKTp OPICIHIH HETI3r1 KO31 )KETEKTiH
KOpEKTeHy OJIOThIHAA KEpHEY/IH YJIKEH CEKipyiH »acalThlH KbUIJIAaM aybICTBIPBIN KOCKBIII TPaH3HCTOpJIAp OO
Tabbutagpl. DEM xaOabIKThIH (3KOHE KETEeKTEpAiH) KaJbIIThI KYMBIC icTey Ke3iHJle KaOelb apKbUIbl OepiieTiH apThIK
SHEPTHIaH, COHJIAH-aK AJCKTPOMArHUTTIK TOJKBIHIAP/BIH dCEepiHEeH (Mapa3uTTIK 3JCKTPOMArHUTTIK COYJICJICHY/ICH
OoJIaThIH KeJepriiep) TybIHAaFaH Ke3 KelreH keaeprini outaipeni. Kenripinren Oereyinmepaiy skuiiiri 150 k[ 1-ten
30 MI'u-ke JeWiHTI AMAana3oHia JKaThIp, ajl Mapa3uTTIK 3JIeKTpoMarHUTTiK cayne 30 MI-ten 1 I'Tu-ke newinri
JKULTIKTEe O00manel. MyHJIa, HEri31HEeH, alHBIMAJIBI TOK JKETEKTEpl KapacThIpbUIFAHBIHA KapamMacTaH, OYJl TYPaKThl TOK
xerekTepiHe Je KaTbicThl. ChiMchiz Oereyinmep (PUII) Gaitnanpic KypaijapbelHa ocep eTeTiH yKcac Ko3y OoJbIm
TaObLIaabI; oieTTe, 01 OMO Oemiri Oonbin caHanazabl. Jlereamen sxuinikti OMO xone PUII jxateip sxorapbl
JIBIOBICTBIK aYKBIMBIH, OJIAPJIbIH SCepi KypaiaapbiHaa OaiiaHbIC TYABIPYBl MYMKIH €CTLIECTIH OypMaray.

PC ozipney koHe opHaTy Ke3iHJE JKYMBICTHIH HallapiiayblH HeMece KYPBUIFBIHBIH ©3iHIH 3aKbIMJIaHYbIH
OonpIpMay, KaKblH OpHANlACKaH KaOJBIKTap MeH 0acKa Jia KYpbUIFbUIApFa KelepriiepaiH TapalyblH HIEKTeY YIIiH
OMO-Hi baphIHIIA a3alTy KaKeT. DIeKTpMarauTTiK yineciMainik (OMC) OMO azaiiTyra, 37eKTp kKoHE dJIEKTPOHIBIK
XKaOBIKTapAbl KOpFayFa OaFbITTalIFaH KAl TYXKBIPHIMIaMa OOJBINT TaObUIaIbl. DJIEKTpP KETEKTepiH, MOTOpPIap/bl,
KaOBIKIIaIapIbl JKoHe Kabenmpaep i Koca anranma, kym sxereridiy (CCII) xyiienepine apHamraH CTaHIAPTTHI IICITiM
IEC 61300-3 sxerextepi OotibiHina IMC Herisri XaablKapalblK CTAHIAPTIICH YChIHBLIFaH.

Kopiaran opra >kariaiilapblH €CETKe aiy

IEC 61300-3 cranaapThiHa JKETEKTEpIl OpHAIACThIPY YIIIH KOpIIaraH OPTaHbIH €Ki TYpl KapacThIPbUIFaH.
TypreiH aymangap yirH (OIpiHII THI) ©HEPKACIN eHipiepiHe (ekiHimi Tum) KaparaHaa OMY OOHbIHIIA HEFYPIIBIM
KataH Tamanrap Oenrinenren. Mapk Kenbon wmeipza (Mark Kenyon) aram erkenmeii, ABB Automation Inc
KOMITAaHHSICHIHBIH TOMEH BOJNBTTI KETEKTEp MapKETHHT1 OOWBIHIIIA MEHEIKEPl. TYPMBICTHIK TOMEH BOJBTTHI JKEIITe
(Oipiami Typi) KOCBUIATHIH >XeTekrep ymiH OMO cysrinepin maipamany kaxer. Onm Obutait memi: '"coHpmaii-ak
Cy3rimepai JxoHe eHepKacinTe (eKiHml Typi) maiigaiaHy YCHIHBUIAIBI, €rep J>KaKplH MaHJAa HbICaHara ce3iMTal
’KaOIBIKTap OpHAJacKaH ooca'.

OMII cysrinepi XKermire KoceiTy HYKTECiHIE maiaa OoJFaH KeAepriiepi azalTapl, OlapApl kepre Oypassl.
®Depput o3eKIIeIepin (HeMece CaKMHaIap) JKOHE PE3NCTHUBTI-CHIMBIMABI Ti30ekTepai maimananateiH OMII cy3rici
OpTaHbIH OiIpiHIII TYpiHE apHAJFaH KONTEreH jKaHa )KETeKTePAiH CTaHAAPTTHI KOCHIMIIA JKaOIBIFBI OONBITT TaOBLTAIEI,
nern mamiMaeni KensoH meip3a. "KipicTipinreH Hemece CHIPTKBI CY3TiIep KelOip KeTeKTepaiH XKoHe OpTaHbIH eKiHTII
TYpi YIIiH KOChIMIIIA KepeK-KapaKrap OOIbI Ta0buTampl'", - A€l OIL.

Siemens Energy & Automation xommanusceiana OMII/PUII ocepi perreneTiH *KbUIAaMIBIKIIEH JKETEKTEePAl
o3iprey  Ke3eHiHIe MYKHUSAT Kapamanel. KopmaraH opTara 3lIEKTPOMArHUTTIK — KeAeprilepliH  CcoyleneHyi
a3alTRIHBIFBIHA, a1 KOPIIAFaH OPTa KETEKTEP/iH KYMBICHIHA dCep eTTEeHTIHIHEe KO3 KEeTKi3y YIIiH, OJap/sl apHANEI
KaMmepaza ChlHAY JKYPri3iieni, — Jelm TYCIHIIp/i JKeTeKTep TEXHOJIOTUACH OOibIHITa MeHemkep Bonbdranr ['unmep
(Wolfgang Hilmer). Herizinen DOMII jkacaiiTelH OKIIaylTaHFaH OekiTrieci 6ap KbUIAAM aybICTHIPBIT KOCKBIII
OWITONIAPIBI TPAH3UCTOPIIAP OpHATACKAH KOPEKTEHY OJIOTBIHBIH KOMIIOHEHTTEPIH ChIHAY KYPTi3iiemi.

4 UnocTpaumsiiblK MaTepras: cabak oTKi3y YILUiH KeJleci MaTepUuaIblK - TEXHUKAJIBIK KAMTaMAachl3 €Ty
KOJIAaHBUIa/Ibl: HOYTOYK, MYJIETUMEIHUSIIBIK TPOEKTOP, 3KpaH.
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