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1. TakpIpbIObI: DIIEKTp Ti30EKTEpi. DIEKTPOTEXHUKA- 3aMaHayH Ke3eH Ierl FEUTBIM MEH TeXHUKAaHbBIH
canachel. DJIEKTp Ti30eKTepi xoHe OailaHbIc TeHaeyIepi

2.MakcaTbl: DJIEKTp JKoHE dIISKTPOHUKAHBIH alllbLTy KOHE IMaliJallaHy TAPUXBIMEH JKOHE OCHI
OarbITTap/IbIH JIaMy TIepCIIeKTHBAIAPEIMEH TAHBICY

3. MapicTep Te3muci:

1. DneKTpOTeXHUKA-Ka3ipri Ke3eHAerl FhUIBIM MEH TEXHHUKA Cajiachl

2. DHepreTrKa MEH 3JIEKTPOHUKAHBIH Ka3ipri Karaaibl.

3. DJEeKTPOTEXHUKAHBI JIaMBITY TIEPCIIEKTHBAIAPbI

1. DyekTpoTeXHHWKa - MPaKTUKAJIBIK MaKcaTrTap YIIIH DJJIEKTp OHE MAarHUTTIK KYOBUIbICTapIbl
KOJIJIaHATBIH FBIIBIM MEH TEeXHHWKa cajachl. Kazipri KOFaMHBIH ©Mipi 3JIEKTp dHEPTUSCHIH KolJlaHOal enecTeTy
MYMKIH eMec: TYPFBIH YH, KHIM, TaMaK, OHEPKACINTIK Tayapiap,

KOJIIK Kypanjapbl, AKNaparTel aiy MXoHe Oepy-MYHBIH O0opi 3JEKTp SHEPrUsIChIHBIH KOMeriMeH
naianaHblia bl HEMece OHIIpiIeai. DIEKTPOTEXHUKA TapuXbl eKi rachipaad actaM. X VIII racepibiH COHBIHIA
OJICKTP OHCEPTHUACBIHBIH aJIFalllKbl 3JICKTPOXHUMUAIIBIK K03i oMnam TamThbl. OCI)I}IaH KeﬁiH OJICKTP TOT'BIHBIH
KAaCHETTEpiH 3epTTey OacTaiabl, DIEKTP Ti30CKTEpiHiH HETi3r 3aHaapbl OPHATHUIABI, SJICKTP MallMHAIAPE MEH
KYpaJIapbIHBIH OPTYPII KYPBUIBIMAAPE! KYPBULABL. DJIEKTP SHEPTHIACHIH KCHIHCH KOMAaHy CEHIMII KOHE YHEMI1
reHepaTopJapAblH XKOKThIFBIHAH MYMKIH eMec.

DJICKTP KapbIFbI 3JICKTP dHEPIHSICHIH BipiHIi jkarmnai sHepreTUKaNbIK KoJaaHy 0ombin Tadbutaabl. XIX
racelpabiH 70-80 XbU1Iaphl IEKTPOTEXHUKA FHUIBIM MEH TEXHMKAaHBIH JepOec canachlHa aiHanampbl, 3JIEKTP
9HEPreTUKACHIHBIH KAJbIITacybl OacTanaisl.

DJNEKTp PHEPTHUSACHIH MakIalaHyabIH OCIN Kejle )KaTKaH KaKETTLUTITT OHBI OPTaIBIKTaHABIPEUTFAH OHIIPY,
aNpIC KAIIBIKTBIKKA Oepy, TapaTy jKoHE YHeMi maiinaiaHy mpoOieMachlHAa aiblll Kenmi. MacenmeHi miemry
yurdaszanbl 37eKTp Ti30EeKTepiH jkacay MeH a3ipieyre okenai. MyHmai Ti30eKTepaiH dIeMeHTTepiH jKacaynarbl
30p eHOeri kepHEKTi opbic FambiMbl M. O. JlommBo-/{oOpoBonbsckuiire THecimi. On ymr ¢azainsl aCHHXPOHIIBI
KO3FaJITKBIIITHI, TpaHCHOPMATOPIBI KYPIbl, TOPT CHIMJBI JKOHE YIII ChIMIBI Ti30ekTi (1891 xk.) o3ipaemni.

XIX ¥. 90-me1 xpuTHApBl YII (hazaisl sKyHenep o3ipieH/l; OChl COTTEH OacTtam DIeKTPOTECXHHKAHBIH
JMaMYBIHBIH JKaHa Ke3eHI — JJeKTpU(UKAIHUIHBIH KAJIBIITACYybl OacTamanbl. DIEKTP JHEPTUSCHI OHEPKACIMTE,
ayblJ IIapyaIlbUIBIFBIHAA, TYPMBICTA, KOJIIK KypajaapblHIa KeHIHEH KOJAaHbIIa bl

Kazipri 3aMaHFbl FBUTBIMH-TEXHHUKAIBIK MPOTPECTIH MAaHBI3ABI OAaFbITTApPBIHBIH Oipi AIIEKTPICHAIPY
HEri3iHIe aBTOMATTAHIBIPBUIFAH KOCIIOPBIHAAp MEH TEXHOJOTHSJIBIK KelmIeHAep OHIIPICIH KelleH i
MeXaHUKalaHABIPY )KOHE aBTOMATTAHABIPY HETI3iHAe JaMBITY KoHE KYPY MYMKIHIIri OONBIT TaObIIaab!.

OchIHBIH OapibiFsl MHUKPOIPOLIECCOPIBIK Kypainaap MeH MUKpoOBM KommaHyMeH jkaHa KyHenep/i,
MallHAJIapIb, )KaOIBIKTap MEH acranTapAbl eHTi3y/IiH apKachlH/1a MYMKIH OOJIBL.

2. DHepreruka >koHe JIeKTPOHUKAHBIH Ka3ipri KaFaanbl.

TypakTbl TOKTBIH 3JIEKTP JSHEPTUACHl KO3IEPIHIH OPTYPl Typiiepi XbulgaM KapKbIHMEH JaMBlll,
KETUIpiIeNi: KyH Oatapessiapbl aBTOHOM/IBI YIITy/1a FAPBIII anlapaTTapbIHbIH HETi3r SHEpTHs Ke3/epi O0NbII
Tabbiaapl. TypakTel TOKTHIH >kaHa ke3mepi — MI'Jl-reHeparopnap o3ipiieHyAe, OJlaplbl HUrepy 3JIEKTp
CTaHIUSJIAPBIHBIH ITOK alTapIIBIKTal apTThIpYFa MYMKIHIIK Oeperti.

Cunycoupanpl (ailHbIMaJbI) TOKTBIH 3JIEKTP TEXHHUKAJBIK KYPBUIFBUIAPHI 3JIEKTP SHEPTUSACHIH OHIIPY,
Oepy koHe TpaHcopMauMsaiay Ke3iHA€ XalblK IapyallbUIBIFBIHBIH KONTEreH cajajlapblHIa, JEKTPXKETEKTE,
TYPMBICTBIK TEXHUKAJa, OHEPKICINTIK JIEKTPOHUKAAA, PannorexHuka xoHe T. 0. KeHIHEH KOJAaHblIa bl

PaguorexHukaHblH JaMybl €peKlle >KOFapbl XHUUTIKTI (Merarepi) KypbUIFbUIapAbl KYpyFa OKenAi:
aHTEHHaJap, reHepaTopiap, TYPJICHIIPriluTep >KoHE T.0. OChl KYPBUIFBIIAPABIH KOIIIUIri aybICIalibl TOKTBIH
KacueTiHe HeTi3ZelreH aiHbIMajibl JJIEKTPOMArHUTTIK ©pICTI TeHepalusiay, OHBIH KOMETiIMEH CBhIMCHI3
OarbITTaNIFAH SHEPrusl Oepyi Ky3ere acblpyra 00aabl. DNEKTPOBaKyyM aclanTapblHbIH SPTYPIl TUIITEPiH KYPY
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TeleaAnap, UMITYJIbCTi KOI apHalbl paguoOaiiaHbIC, paluoNOKalHs, OJIIeY TEXHHUKAChl )KOHE OHEPKACIMTIK
3JICKTPOHMKAHBIH 0acKa Ja cajlajapbhIHbIH JaMybIHA CeOCIIIi OOMIbI.

Kazipri yakpITTa 3JeKTp SHEprHACHIH Oepy JKoHE TapaTy YLIH OachklM Kem Xaraainapia yuidazaibl
KYHenep KOoNIaHbUIabl, ONapblH eleyil apTHIKIIBUIBIFEI OHEPKICINTIK OHMAIPICTIH KONTereH cajalapblHAa
KOJIIaHBUIATBIH YII(a3anbl aCHHXPOH[Ibl KO3FAITKBIIITAPABIH alphIKIIa KapanalbIMIbUIBIFEl MEH ap3aHaaybl
0OJIBII TaObLIA b

Kazipri 3amaHfbl JHEpreTMKa OSHEPIHWSIHBIH a3 WIBIFBIHBI 0ap KapamailbiM TypieHAiprimTepa —
Oipdazanbl >koHE Yyiidazanel TpaHchopMmaTtopiapAbl KOJNJAHYy apKbUIbI FaHa MYMKIH OONaThIH  ajbIc
KaIlIBIKTHIKKA SHEPTHSHBI Oepyre HerizgenreH. On ylIKeH KyaTThl DJIEKTpP dHEPTHs Ko3AepiH (TeHepaTopiiap/ibl)
o3ipiey  KaxerrimiriMeH — OaiinmaHbicTel.  JKbUTy — DIEKTp — CTaHNMSJIAPBIHBIH — Ka3ipri  3aMaHFbI
TypOoreHepaTopiapbiHbiH KyaTbl Oip arperatka 100-1500 mMBt TeH. YJikeH Kyartap TUApPOCTAHIUSIIAPIBIH
reHepaTopiapsl ja 6ap. bapibik ockl Macenenep/i AIeKTp TEXHUKACKI MEH 3JICKTPOHHKA JIeT aTalaThIH FHUTBIM
3epPTTEIi, 931pIei/Ii, )KETUIAIpEe i )KoHe SHII3el.

dapmanieBTHKAIBIK HBICAHAAPAbl JAHBIHAAY Ke3iHJe KOCIMOphIHIApAa TEXHOJOTHUSIIBIK aFbIHIapFa
OHJIIPICTIH KOITEreH cajiajapbl YIIH JSCTYPJi MEXaHUKAJIBIK KOHE IMIPOMEXaHUKAJBIK mporecTep (yYcakray,
MeJIIIIepIiey, apayacThIpy, OIPTEKTI eMec jKoHe OIPTEeKTi CYMBIKTBIKTapAbl koHe T.0. 06ely), KbUTy MpoIecTepi
(micipy, canKbIHIATY, MAcTepiiey, CTEpHIM3alMsiay >KoHe T. 0.) Kipemi. TeXHOMOTHSIBIK MPOLEeCTEPIi
MEXaHUKaJIAHIBIPY KOHE aBTOMATTAHIBIPY KOOiHECe OCHI TIPOIECTEPIl IIEKTPICHAIPY MCHT eiiHe OaliIaHbICTHI.

TeXHOIOTHSIIBIK Ka0IbIKTa KYMBIC icTey OapbIChIHIA HETI3ri (ycaKray, apanacTeipy, MiCipy jkaHe T.0.),
COHBIMEH KaTap KOCAJIKHI (THEYy, OPHBIH ayBICTHIPY, OakplIay, TYCIpy >koHe T. 0.) oleparnusiap Kyprisiieni.
Ochl omnepanusulapIplH apa KaThIHACBIHA, COHJAW-aK aJaMHBIH OJapibl OpbIHJAyFa KAaTBICYbIHA OaillaHBICTHI
ABTOMATTBI €MeC, >KapTbuIail ABTOMATTHI JKOHE AaBTOMATTBHI OPEKET €TEeTiH JKAOIBIKTAp aXbIPaThLIAbL.
ABTOMATTHI eMec (KapamaibiM) KaOmbIKTapAa KOCAJIKBI YKOHE HEri3Ti omeparusiiapabiy Oip Oelririd KoiaMmeH
OpBIHIAMIBI. ABTOMATTapaa OapiIbIK HETI3T1 KOHE KOCAIKBI OTepalusiiap aJaMHBIH KaThICYBIHCHI3 JKaObIKIICH
OpBIHIATIA B

3 DIeKTpOTEXHUKAHBI JAMBITY ITEPCIIEKTHBATAPHI

byringe onektp oSHepruschl OalaHBIC TEXHUKACBIH/AA, AaBTOMATHKAJa, OJIIEy TEXHUKACHIH[A,
HaBHTALMsIa KoijaHbutagel. OJ MEXaHMKaJIBIK JKYMBICTap/Abl OPBIHIAY, KBI3JBIPY, >KapbIKTAHIBIPY YIIiH
KOJIIaHBUTa/Ibl, TEXHOJOTHSUIBIK MpoLecTepAe (AIEKTPONIn3), MEIUIHMHAAA, OHONOTHsAAa, AacTPOHOMHIA,
reoyiorusa >koHe T.0. KonmmaHbsianel. CTymeHTTep amablHaa eki OacTsl MiHaeT Typ. bipiHmi ecem-3meKTpiik
YKOHE MATrHUTTIK KYOBUTBICTapAbIH (DM3MKAJIBIK MOHIH OKBINT YHpEeHY. byl 3JeKTpOMarHUTTIK KYpPBUIFbIIApIbIH
YKYMBIC iCTey IPUHIUIITEPIH TYCIHYTE, OJIapAbl TYPHIC NaliaTanyFa MYMKIHIIK Oepei.

Amaiina, Ka3ipri 3aMaHFel MaMaHFa Oip (U3MUKAIBIK KyOBUTBICTAp >KETKLTIKCi3. COHABIKTAH 3JEKTPIIiK
eMec MaMaHJABIKTaFbl CTYACHTTEp Kelleci KOJAaHOalbl KypcTapIbsl TaOBICTBI OKy VIIIH KaXXeTTi KaparmaibiM
Ti30eKTep MEH KYPBUIFBUIAPIBI €CENTey 9ICTEPIHAe JaFAbLIapIbl ATYHI THIC.

[Iorn opOip TaKBIPBINITBIH TPAKTUKANBIK JKOHE 3€pTXaHANBIK cabakrappiMeH Oekitimemi. by
cabakTapAplH TYpJiepl CTYAGHTTIH PEWTHHTICIH KaJbIITACTHIPYFa HETI3IENTeH arbIMIarbl OaKbUIayMeH
cyviemenneneni. ConabiktaH ToHAI TaObicTel MeHrepyaiH KEIIJI martepuanmeH »xyiiem >XYMBIC OOJBITI
TaOBLIAIBL.

ONeKTp TEXHUKAIBIK OHIMII eHAIpyre MYMKIHIIK OepeTiH 3JEeKTP TEXHUKANIbIK TEXHOJOTHsIap KeTi
KaJlaMMEH JaMHJbl. DIeKTPOTEXHUKAJaH aKIapaTThl alyFa, TYPJISHIIpyTe )KoHe Oepyre apHaFaH JIeKTPOHHKA
OemiHIl. DJIEKTPOHMKA TEXHOJOTHSCHIHBIH Oec ypmarbsl e3repai: XIX racelpabiH opracbiHaH XX FachIpIbIH
opTachlHa JEHiHTi acmaisl MOHTaXAaH Oacram Oacra IUiatajapbl TEXHOJIOTHSCHl apKbUIbI Kasipri yakbITTa
MHTErpajIbl MUPOIJIEKTPOHHUKAFa JeiiH.

Bapnbik jxaHa jxoHe jkaHa KoMIbloTepiep mbFapbuianpl. 1960 - 1970), muxpocxemanapaa (1970 -
1985), BUC - muxponporneccopaisik (1985 - 2000), kermporneccopasik (2000 - 2010))

Kb cailiblH  KOMIbIOTEpIEpHiH, OailllaHbIC KYpBUIFBUIAPBIHBIH (TeneoHAapIblH, MOAEMIEpIiH,
KOMMYTaLUSUIBIK >KaOAbIKTapAbIH) KaHa MOJEIbAEP] MIbIFapbUIabl.

DNeKTPOTEXHUKAHBIH AaMYBIHBIH OapJIbIK PEBOJIOLMSUIBIK CHUIIaThIHAA, HAKTHl MHHOBALMSUIBIK MTPOLIECC
JKEKe JKEeTUINIpyJIep MeH KoOiHece JKEKe CUIATTarbl ©OHEpTaOBICTApibl €HTi3y MKOJBIMEH ©OTe KillIKeHTal
LIBIHAAPMEH KYPIIl )KaThIp.
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150 >xbuIaH actaM yakbIT OOWBI HHHOBAIUSIAP CAHBIHBIH AKCIIOHSHIMAIBI 6Cyi Oaiikanasl. OChIHBIH
09opi DIIeKTPOTEXHUKAHBIH - OHBIH TCOPHSUIBIK HET13epiHiH 63repMelTiH 0a3UCiH/IE OPBIH alajbl
4. NnmoctpauusiibiK MaTtepuan: CabaKThl ©TKI3y YIIH KeJeci MaTepHalIbIK-TEXHUKAaJBIK
KaMTaMachl3 €Ty KOJIJaHbUIabl: HOYTOYK, MyJIbTUMEAUSUIBIK IIPOSKTOP, IKPaH.
5. Oneduer
Heri3ri:
1. DOnekrporexHHKa U nekTpoHnka yueOHuk / A. H. T'opOyHoB ; oz pea. A. B. Kpasiosa. - Anmatet
:OBepo, 2012
2. lllecrepkun, Anekceli Hukonaesuu BBeneHue B 3J€KTPOTEXHUKY. DIEMEHTBI U YCTPOKCTBA
BBIYMCIUTEIbHON TexHUKH [TekcT] : yued. mocooue aiis By3oB / A. H. lllecrepkun; YMO By30B 10 YHUB.
MOJUTEXH. 00pa3oBanuto. - M. : [opsiuas muaus - Tenexom, 2015. - 251, [1] ¢
3. T'enbman, M. B.OCHOBBI 3JIEKTPOHUKH | DJIEKTPOHHBIN pecypc] : MCIIOMHEHHE HACTOIBHOE PYUHOE
MUHUMOYJIbHOE : MeTo. yka3auus / M. B. I'enbman, B. B. Illynaskos. - YenstOunck : Yurex-IIpodu, 2013. -
80 c.
4. AdanaceeBa H.A., bynar JLII. DnekrpoTexHuka u snekTpoHuka: Yued. nocodue. CII0.:
CII6I'YHuIIT, 2010. 181 c.
5. JlaBpoB B.M. JI 13 Dnexrporexuuka u dnekTponuka: Koncmekt nekmuii. — Openoypr: [OY OI'Y,
2004. - 98 c.
6. Ata0OekoB I'.l. TeopeTrueckre OCHOBBI 3JIEKTPOTEXHUKH. - M.: Briciias mkona, 2006, 4.1,2,3
7. Tlandwunos JI.W. DaekTpoTeXHUKA 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 33134 10 TEOPETHICCKUM OCHOBaM 3JIeKTpoTexHHUKH. [Ton penakumeit JI.A. becconona. -
M.:Bricmas mikomaa, 2008
2. AdanacweBa H.A., Bynar JL.II. DnekTpoTrexHuka U 3jekTpoHnka: Yued. mocoodue. CIIO.:
CII6I'YHuIIT, 2010. 181 c.
3. JlaBpos B.M. JI 13 Dnekrporexuuka u snekrpoHuka: Koncmekr nekiuii. — Openoypr: TOY OT'Y,
2004. - 98 c.
4. T'yce B.I'. DnexTpoHrKa 1 MUKPOITPOIIECCOPHAs 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 AIEKTPOTEXHUKH. DIEKTpudeckue nenu: yaeoHuk / JLA.
Becconos. — 11-e uzn., mepepab. u gon. — M.: l'apmapuku, 2007. — 701c.: un
6. Tampmepun M. B. DnekTporexHuka u dnekTpoHuka: Yueonuk / [anpniepur M.B. - M.:@opym, HULL
HNHOPA-M, 2016. - 480 c.: 60x90 1/16. - (IIpodeccnonanpHoe 00pa3zoBanme). - Pexxum mocrtyma
http://znanium.com/catalog.php?bookinfo=553180
7. CnaBunckuii A. K. DnekTpoTexHrKa ¢ OCHOBAMH JIEKTPOHUKH: yaeOHoe mocodue / A.K.
Cnasunckuii, U.C. Typesckuii. - M.: U/ ®OPYM: HULI Uudpa-M, 2013. - 448 c.: uxn.; 60x90 1/16. -
(TIpodeccuonansHOe 0Opa3oBanue). - Pexxum goctyna http://znanium.com/catalog.php?bookinfo=494180
8. Dnekrpuueckre u3MepeHus 1 npuoopsl : Yued. mocod. A cTyA. By30B, 00yU. 110 HAIIPABJICHUIO
ronroToBku OakanaBpoB u maructpos / [.U. Kompauuenko, [1.A. Muxamun, A.C. CremanoB; MOuH PO,
®I'BOY BIIO MI'VIJL - M. : MI'VJI, 2014. - 89 c. : wi.
9. ApricranbaeB K.E., XKymabexoBa A.b., YMapoB A.A. CucreMsl yripaBiieHUsS XMMHUKO-
(apMareBTHYECKMMH Iporeccamu. - Anmartsl : OBepo, 2020. - 128 c.

6. bakbL1ay cypaKkTapsbl

OneKTp.i alryAbIH Heri3ri kesenaepi

DNEeKTpOHUKAHBIH HETI3T1 Ke3eHepi

DNeKTp *KoHe 3JIEKTPOHUKAHBIH JaMy oHe MaiAaiaHy IepcreKTHBaIAPhI
Tycinnipy: onepauusiiapabl KapTbllail aBTOMATThI , aBTOMATThI PEXUMJIE OPBIHAAY.

poONMPE
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1. Takbipb1obl: OM xoHe Kupxrodd 3anel. Kypaeni anextp Tiz0ekTepin Tangay smicrepi

Makcarbl: DekTp Ti30eKTepi xKoHe xanray TeHaeyaepi. OM 3aHpl xoHe Kupxrod 3anmapbl. DiekTp
SHEPTHUSCHIHBIH KO3JIEPi»

3.JlapicTin Te3ucTepi:

1. DnekTp Ti30eKTepi )KSHE KOChUIBICTAp TeHACYJIEPI.

2. DJIEKTp SHEPTUSCHIH KaObUIIAFbIIITAP

3. Om 3anpl )xoHe Kupxrod 3annapst

1.0nektp Ti30ekTepi JKoHE KOChUIbICTap TeHueyiepi. Kes-KenreH 3JeKTp KYPBUIFBICHIHBIH KYMBICHI
YIIiH ci3re KaXKeT, 3JIeKTP TOTBIHBIH 6Tyl YIIiH MIiHAETTI IIapT OHBIH OONybI kKaObIK Ti30€KTiH OOIYBI - JIEKTP
Tiz0eri. DyeKTp Ti30eriHiH HEri3ri 3JeMEHTTEPi-0yJ1 KO3/ep JKOHE JICKTP SHEPTUACHIH KaObuigarbimTtap. Ochl
JJIEMEHTTEpACH 0acKa, 3JeKTp TI30erinae oJiey Kypajiiapbl, KOMMYTALMSUIBIK >KaOabIKTap, OaiiaHbIC
KeJinepi, ceiMaap 6ap. DNEKTp dHEPTUSCHIHBIH KO3/EPiH/Ie SJHEPTHSHBIH OPTYPIIi TYpJiepi AJIEKTP SHEPTHsIChIHA
aifnamazel. COHBIMEH, OJEKTP CTaHUIMSUIAPBIHBIH T€HEepaTOpiIapbhlHIa MEXaHUKANBIK DHEPTUS  JJIEKTP
SHEPTHACHIHA, TaJbBAHUKAIBIK JJIEMEHTTEP MEH aKKyMyJSATOpiapia — XUMISUIBIK, KYH OaTapesyapblHaa —
KEHUI XKoHe T. O.

KaOpimareimrapaa Ke3IepIiH dJIEKTp JHEPTHACHI KBUTY (KBI3ABIPY DJIEMEHTTEpPi), KapbhlK (JIEKTP
maMaapsl ), XAMUSUIBIK (3JIEKTPOJIN3 BaHHAJIAPHI) J)KOHE T. 0. TYpICHIIpUIC .

Herisri DieKTpOTeXHUKANBIK KYPBUIFbUIAD MaKCaThlHA Kapail TeHepalHsIalThIH JXKOHE TYTHIHATHIH
OoubIn OeriHeni.

OHpipynri KypbUIFBIIAp JJIEKTP DJHEPTUsACHH eoHfaipeai. Onapaa »HEPTHSHBIH OpTYpIl Typiepi
(XMMUSIIBIK, MEXaHWKaJbIK, XbUTy, Caynme jxoHe T.0.) dJeKTp dHeprusichlHa aiHamanpl. Omap ke3mep mem
atamagsl (cyper. 2.1, a).

TyTBIHY-OYJT AJIEKTp SHEPTUACHIH OacKa Typiiepre TYpIAeHIipeTiH KYpbUIFbLIap.

Byt kypeUIFbLTap KaOBUTAAFBIITAD €N aTtanaabl (cyper. 2.1, 6).

F Y A e

T =T BT o TTon T Te= prr oA a R T TS T B3 ITET T OITET e S R
AHECTC  Toka AT B ETET U e C i eTE hoToo e Te T
AR BT

' ra
+ P P
= g = (Eg) il
Florc aTerm mo o - BT T e e Pesie o TTararta crancoomms o-
TomEEns e TeoEca Exzas

ol

Cyper 2.1-Heri3ri DneKTpoTeXHUKANBIK KYPbUIFbLIAD

DJEeKTp SHEPTHCHH KaOBUIIAFBIIITHI ICKe KOCY YIIIH OHBIH KipiC KBICKBIINTAPBIHIA OENTiai Oip BIKTHMAI
allBIPMAIIBUIBIKTEL, SFHU JJIEKTP KEpHEYiH Kypy >KoHe cakray Kaxer. On ymiH KaObuigay KypbUIFBICHI
reHepaTopFa KOChLIa bl

Onektp T1izberi — OKK — E, Tok — |, kepuey — U >koHe s3nekTp Keneprici-R cumarranaTbiH 31eKTp
SHEPTUSCHIHBIH K63/epi MEH KaOblUIaFbIIITAPbIHAH TYPATHIH JJIEKTP KYPBUIFbIIAPBIHBIH KUBIHTHIFBI.

OnekTp Ti30erine KipeTiH KeKe KYphUIFbLIap 3JIEKTP Ti30eriHiH 3JeMeHTTepi fen aranaasl (cyper. 2.2): S —
QKBIPaTKBII — (KOMMYTALUMSUIBIK anmaparypa); E — akkymynsaTopislk Oatapest (3J1€KTp SHEPIUsCBIHBIH Ke3i);
HL — snekTp 3HEpruachH KaObUIIAFbI (KBI3ABIPY aMbl); pA — amrepMmerp; pV — Boast™erp; R1, R2 — snexrp
9HEPrusichiH KaOpuinareiuTap: 1, 2, 3, 4 — cxemansiH Topantapsl |, 11 — Tayencis kontypnap.
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ET RS | o

3 4

Cyper 2.2-371eKTp Ti30eri )oHe 3JeKTP Ti30€riHIH JIeMEeHTTepl

Onpa GesiHTeH 3JIeMEeHTTEpl 0ap 3JIeKTp Ti30eriHiH 0eJIiri Ti30eKTiH Oeimi aemn atanaasl. Ti30eKTiH
TapaTyIlIbl JIEMEHTTEPI-OYJI Ko3/iep MeH KaObUIIarbIITap bl OalaHbICTRIPAThIH OalnaHbiCc. DICKTP
chIMIapbIHaH Oacka, OyJ1 OaiaHbIcKa OacKapy skoHe 0acKapy Kypasjaaphbl, COHIal-aK TYPJICHIiprill
KYPBUIFBIIAP Kipyl MYMKIH, COHBIH apKACBhIH/IA JICKTP YHEPTUSACHIH KAIIBIKTHIKKA O€py 'KoHE KaOBUIIAFBITITAp
apachIH/Ia TapaTy bIHFAUIBI O0Ia bl

OnekTp Ti30eriHiH rpaduKaibK OciiHeci cxema jaen atanaapl. Kypaeni aimekTp Ti30ekTepinae TapMak,
TYHIH, KOHTYP CHSIKTBHI YFBIMIAP CPEKITICITCHE]T].

Tapmak-Ti30eKTeIreH 3IeMEHTTEPACH TYpaThiH Oipeii Torbl 0ap 3JeKTp Ti30eriniy OeiMi (cyper. 2,
tapmak 1-3 Hemece 1-2 Hemece 2-4).

Tyiiin-yur Hemece of1aH 1a Ker OyTakTapabiH TYHickeH xepi (cyper.2.2, Tyl 1, 2, 3, 4).
I'eoMeTpHSITBIK JKOHE BIKTUMAJ TYHIHIACPI1 aXKBIPaThIHbI3. 1 jKoHe 2 TYHiHAep MOTeHITHAaNAbl, olTKeHi R 1
PE3UCTOPBIHAA KepHEYAIH TOMEH IeyiHe OaliaHbICThI OMapblH noTeHnranaaps! ( 1 2) teq emec. 3 xoHe 4
TYHIHAEP T'€OMETPHUSIIBIK, OUTKEHI 3 = 4, COHIBIKTAaH 0J1 Oip MOTEHIIMAJIAbI TYHiH OOIaIbl.

KonTyp-0Oyn 6ipHemre 6yTakTap MeH TYHiHAEp apKbUTBI OTETIH ’Ka0BIK JKOJI, COHABIKTaH Oipe-6ip
TapMax IeH TY#iH Oip peTTeH Ko Ke3aectei i (Mpicaisl, cyperte. 2.2: KoHTyp 1—- 2—4-3 = 1).

Tayesnci3z koHTYp-Oyn KeM gerennae 6ip )kaHa TapMaKThl KAMTUTBIH KOHTYp (MBICaITbI, Kypimt. 2.2-1
xoHe Il koHTYypIap).

DnexTp Ti30eKTepiHiH HeTi3ri CHITaTTaMachl-BOJIBT-aMIIepiik cunatrama — BAX) - kepHeyIiH TOKKa
TOYEJALIITI.

VACH TypiHe colikec CBI3BIKTHI XKoHE CBI3BIKTHI eMec Ti30eKTep OemiHemi. DneKTp Ti30eriHiH dmeMeHTTepi
AJIEKTpP KeIepTiciMeH CHUITaTTaNa Ibl, oJap Kerlip KaObUIIarpITapia KOMAAHPUIATEIH KEPHEYTE TOYEI/Ii, all TOK
KepHeyTe MPOnopIIHoHaJIbI J)kaHe R = const, am Gackamapsiaaa Toyencis. bipinm xarmaiiaa, Oy sneMenTTep
CBI3BIKTHI JIETT aTanajbl, ojapaa chbi3IKTel BAX 0ap (cyper. 2.3, a).

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

2.DNeKTp PHEPTHUSICHIH KaObUIIaFBIIITAD

Typaxter Tok onerte I, aitHpIMaie! i(t) Genricimen OenrineHeni; TypakTel OMO - E, aitHpiMansr e(t),U,
u(t) kemepri - R, eTkizrimuTik-G. xanbikapanslk OipiikTep xyitecinae (SI) Tok ammepmen enmeneni (A), OMO -
BoubTIieH (B), omaarsr kKapchiiblk (OM), ©TKI3TIMTIK - cuMercTe (Cm).

OnekTp TI30CKTEpiH Taljay Ke3iHJe, OJETTe, TOKTapIblH, KEpHEYyJep/iH JKOHE KyaTThIH MOHI
Oarananajbl. by skaFmaiiia opTypIli dKYKTEMENEp/IiH HaKThl KYPBUIFBICHIH €CKEPYIiH KaKeTi )KOK. Tek onapabiH
Kezepricin Oimy masb3abl - R, nHaykTuBTUIK - L Hemece coliibiMabuiblk - C. MyHIail Ti30eK 3JeMeHTTepi
AJIEKTP SHEPTHUSACHIH KaOBLIIAFBIIITApP IS aTaja bl

DJEeKTp PHEPTHUACHIH KaOBUIIAaFBIITAD MTACCUBTI JKoHE OelIceH Il OOoMbII OeiHe .

[MaccuBTi KaObUTHAFBIIITAD JAEM aTalajbl, OHNA KOJJAHBUIATBIH KEpHEYIiH ocepiHeH DOMO maiina
Oonmatiael. [laccMBTI KaOBUIIAFBIIITAPBIH BOJBTAMIIED CHUIATTaMajaphl IIBIFY TEri apKbUIbl eTeni. KepHey
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OoyiMaraH Ke3Jie OyJI SJIEMEHTTEP/IIH TOrbl HOJIre TeH 0oiabl. [1acCHBTI AJIeMEHTTEp IIH HETI3r CUITaTTaMachl-
KapchUIblK. Keaeprici KonmaHbUIATBIH KEPHEYr'e TOYENIi €MEC MAcCHBTI AJIEMEHTTEP CHI3BIKTHI JCI aTajajpbl.
[IeIHOBIFRIHIA MYHIAH 3JEMEHTTEp JKOK. bipak pe3ucropsiap, peocTaTTap, KbI3IbIpYy IIaMIaphbl koHE T. O.
oJlapfa eTe MaKblH, MYHJIall SJIEMEHTTEpIerl KepHEYAiH TOKKa Toyenaitiri OM 3aHbIMEH aHbIKTaNa eI, srHA. U
= IR, MyHzaFbI r-37IeMeHTTiH Keneprici. Erep kepHey MeH TOK aifHbIMaBI Oosica, OYJ1 TOyeNIiliK e3repMei/ii.

OJNEKTp SHEPrusiChiH  KaOBUIJAFBIIITAPFa CHIMBIMIBI JKOHE MHIYKTHUBTI O3JIEMEHTTED JKaTalbl.
ChIBIMIBUIBIK 3JIEMEHTIHIH HEri3ri mapamerpi-ChIMbIMIBUIBIK ¢. ojireM Oipiiri - ®apana [D]. PesepByapra
KOJIZIaHBUIATBIH TYPAKTHI KEPHEY Ke3iHe 3apsi/i OHbIH TOCECHIINTEPiH/Ie )KUHANIIbI

Q=C-U. (2.1)

ChIiBIMIBIIBIK  apKbUlbl TOK aFbinl KeTmehai. byl TypakThl TOK Ti30€riHJIEri ChIMBIMIBUIBIKTBIH
KeJieprici MeKCi3AiKKe TeH eKeHiH OuIaipei.

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

6omaner Q(f) = C - u(t) . (2.2)
byn xxarmaiina Tiz06exTe TOK maiiaa 0oasl
i (t)= de Cdﬁo- (2.3)

OpHek (1.7) erep Ti30CKTe alHBIMAJBl TOK aFBII KETCe, pe3epByapaarbl KepHEYIIH TOMEHACYIH
aHBIKTayFa MYMKIHIIK Oepei
1 t
U, (t) = Et[ic (t)dt . (2.4)

ChIABIMIBLIBIK 3JIEMEHTIHIH aiiHbIMAIIbl TOKKa Kemeprici OM 3aHbIMEGH aHBIKTAIAaThIHBI aHBIK, OIpakK
OJ1 TEK IlIaMara FaHa eMec, COHbIMEH KaTap TOK IeH KepHey/IiH (hopMachiHa Jia 0alIaHbICTHI.

WHAyKkTHUBTI SIEMEHTTIH HETi3ri mapaMerpi-uHIyKTHBTUTIK - L. emmem Oipmiri - I'eapu [I']. Erep |
TYPaKThl TOK | MHIYKTHBTIIIT apKbUIbl OTETIH 0OJICa, OHA YaKbIT ©Te Kejle ©31H-631 WHIYKIHSIHBIH TYPaKThI
arpIMBI TTak1a 6omas!

y=L-1I. (2.5)

L snemeHTi maeanapl men caHaiMBI3, SFHA R OYpBIIBICTapBIHBIH Kemeprici koK. by skarmaiina
JJIEMEHTTEr1 KepHEyIiH TOMEH eyl HoJTe TeH OOJTaThIHBI aHBIK.

WHaykTuBTi 37eMeHT | (t)aiiHbIMabl TOK KO3iHe KOCBUIFAH JETiK. AFBIHIBIK OaillaHbIC aiHBIMAJIbI
6omamer y(t) = L- 182‘, (As)YBICHaHaI (’B"HH e3airineH nHAyKuusHbH DKK kaTymkaceiHa okeneni

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

Opuek(1.11) erep oran konmaubuIaThia U (f) kepHeyi Oenrini 6osica, MHIYKTUBTUTIK TOTHIH aHBIKTayFa

1
mymkingik 6epeni. i (t) = IJ. u(t)dt. (2.8)
0

[NaccuBTinen Oacka, >NMEKTPOTEXHHWKAAA OENCEHNI KaObUINAFbIITAD KONJaHbIIAAbL Onapra 3IIEKTp
KO3FAIITKBIIITAPHI, 3apsiiTay Mpolecinae Oatapessiap xoHe T.0. kaTaupl. Oenriii Oip 'karmaiiiapia aifHBIMAIIbI
TOK Ti30eringe OejceHAl JJIEMEHTTEpHAiH pPejJi HWHAYKTUBTUIIK TE€H CHIABIMIBUIBIKTEI  OPBIHAANIbI.
KaObuinarsiika KoIaHbUIaTEIH KEPHEY Kapchl OMO MeH 3JIeMEHTTIH KeepriCiHieri KepHeyliH ToMeHIeyiMeH

tenecripinen, armn. U = E+ 1 - Ry . (2.9)
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3. Om 3anpI )xoHe Kupxrod 3anmapst
OMO ke3i koK Ti30ekTiH Oeuriri yuriH OM 3aHb! (cypeT.2.8), ocbl OIIMHIH TOTBI, KEPHEYI kKoHE
KeJieprici apacheiHa OailylaHbIC OPHATA/IBL
U= @a— @b,
(a )KOHE @p — a JKAHE D HYKTeNepiHiH MOTEHIHAIBL.
I = Ua / R, myrmarsr U = IR— ygackecinmeri kepHeyaiH ToMeHeyi

? L'r:ah

2.8-cyper-OKK ke3i 0K Ti30eKTiH 0eiMi

Kupxrod 3anmapst

OJEKTPJIiK MakcaTTap/pl Tajjay *OHE eCeNnTey YIUIH KOJAaHbUIATBhIH Herisri 3anmap-KupxropteiH |
skone Il 3anmapsl.

| Kupxrod 3aHbBI 3JEKTp 3apsAbIHBIH CaKTATy 3aHBIHBIH caliapbl OONBIN TaOBUTAaNbI, OFaH Coifkec
DJIEKTp Ti30eriHiH Ke3-KeNreH TyHiHiHAe Oip OenriHiH 3apsasl >KMHAKTaNa Ja, TOMEHICH ¢ alMaiJibl.
Kupxrodtern | 3agpma colikec d7ekTp Ti3O€TiHIH TYHIHIHAC >KMHAIATHIH TapMaKTapIblH TOKTAPHIHBIH
anreOpalbIK KOCBIHIBICH HOMNTe TeH (CypeT. 2.9).

Kupxrod 3ansmby [-HiH Tarbl 6ip TYKBIPBIMBI K€H TapaliFaH: TYHIHTe €HETIH TOKTapABIH aareOpajIbiK
KOCBIHJBICHI OfIaH IIBIFATHIH TOKTap/IbIH KOCBHIHABICHIHA TeH. byn skarmaiiga TyiliHre GarbITTairaH TokTap Oip,
epIKTI TYpe TaHmajFaH OenriMeH, aj TYHiHHEH OaFbITTalIFaH TOKTAP KEPiCIHIIIE albIHAIbL.

Cyper 2.9-snextp Tiz0erinig Tyiini

>, =0

k=

MYH/IaFbl N-TYHiHHEH TyHiHre OarbITTalFaH OapJIbIK TOKTAPbIH CaHbl; K-TOKTBIH PETTIK HOMIpI.
|1 — |2 — |3 =0

Il Kupxrod 3aHbl SHEPTHSHBIH CaKTaly 3aHBIHBIH Calfapbl OOJBIN TaObUIAABI, OFaH OaWIAHBICTHI
aOBIK Ti30EKTeri MOTEHIIHANIBIH 03repyi Heure TeH Oomanel. KupxrodTeiy I 3anpHa colikec kaObIK Ti30€KTiH
OapibIK OeiMIepiHiH KepHEYIIepiHiH anreOpatblK KOCHIHBICHI HOJTE TEH.

OMO Il ke3xepiMeH anMmacThIpy cxemajapbiHa KaTtblicThl Kupxrod 3anbl kenecified TY KbIpbIMIaa/ibl:
#aOBIK Ti30€KTiH PE3UCTHUBTI 3JIEMEHTTEPIHJEri KEpHEYAIH TOMEHJCYIHIH anreOpasiblK KOCBIHIBICHI —OCBHI
Ti30eKKe KipeTiH Ke3nepaiH OMO-HiH anreOpanblk KOCHIHABICHIHA TeH. TeHaeynepai KypacTepy Ke3iHze
Tepmunzep "+" GenriciMeH alblHAABI, €rep KOHTYPIBIH aiiHaily OarbIThl TOK HeMece DMO OarbIThIHA COMKec
Kence, aiitiece TepMuHaep ' — "' OenriciMen ansiHaas! (cypet. 2.10).2.10).
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Rl

M — Ti30eKTeri pe3ucTopiap CaHbl.
il

iﬁ@ =Y R,
k=1 k=l

M — PE3UCTUBTI IJIEMECHTTEP CaHBI;, N-KOHTYpIarsl DMO Ke31epiHiH CaHbI.

I(R,+R)=E

bipinmri 3aH kupxrod 3aHIAPHI, €Ki TYKBIpEIMIaMaap.

1. Ke3-kenreH TY#iH apKbLIBI OTETIH TOKTaPIbIH KOCHIHIABICH HOJITE TEH,.
2. TyitiHre aFraThiH TOKTapbIH KOCHIH/IBICHI OIaH MIBIFATHIH TOKTapP,IbIH KOCBIHIBICBIHA TCH.

KupxrodTeIH eKiHIII 3aHBI:

Anrebpanblk coMachl Kyjiay KepHEYIH Ke3 KelreH TYHBIK KOHTypAa TeH anreOpaliblK coMachl OOHBIMEH

OKK-i, ocel KOHTYpFa, T. C.

2IR=2E.

ComaitapbIH opKanChIChIHA TEPMUHJIED, €rep Oap alfHaNbIT OTy OaFbIThIHA Colikec Kence, "Kocy"

OenriciMeH Kipemi.

4. WamocTpanmusijabsiKk Matepuan: Ca0akThl ©TKi3y VIIIH Kelleci MaTepHalAbIK-TeXHUKAJIBIK
KaMTaMachl3 eTy KOJIaHbUIabl: HOYTOYK, MyJIbTUMEIHSIIBIK TPOSKTOP, IKPaH.
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15. Tampniepun M. B. DnekrpoTexHuKa u d5eKTpoHuKa: Y4yeOnuk / [anpnepun M.B. - M.:@opym, HULL
HNH®PA-M, 2016. - 480 c.: 60x90 1/16. - (ITpodeccuonanpHoe oOpa3zoBanue). - Pexxum goctymna
http://znanium.com/catalog.php?bookinfo=553180

16. Cnapunckuii A. K. DiieKTpOTeXHHKA ¢ OCHOBAMH JJIEKTPOHUKHU: yueOHOe mocooue / A.K.
Cnasunckuii, U.C. Typesckuii. - M.: U1 ®OPYM: HULL Uudpa-M, 2013. - 448 c.: un.; 60x90 1/16. -
(ITpodeccronanpHoe 00pa3zoBanue). - Pexxum fgocryma http://znanium.com/catalog.php?bookinfo=494180

17. DnexTpudeckue u3MepeHus U IpuOopsl : Yued. 1moco0. s CTyI. By30B, 00yY. 110 HAIPaBIICHUIO
moaroToBku OakanaBpoB U maructpos / I'.W. Konsuuuenko, I[1.A. Muxamun, A.C. Crenanos; MOuH PO,
OI'bOY BIIO MI'VIL. - M. : MI'VJL, 2014. - 89 c. : u.

18. Apsicranbaes K.E., )Kyma0ekora A.B., YMapos A.A. CucteMsl yrpaBicHHsSI XUMHKO-
(hapMaleBTHYECKUMU IIporieccaMu. - Anmartsl : Dsepo, 2020. - 128 c.
6. bakpLiay cypakTapbl
1. DnexTp Ti30€riHiH HETi3ri YFRIMAAphIH aTaHbI3
2. DJeKTp TI30eriHiH TapMarbl HE A€M aTajabl?
3. Tycinaipy: KOHTYp, TYHiH, €Ki TEPMHUHAIJIBI, TOPT TEPMUHAIIBI HE JIST aTalaabl?
4, Ti36ex Oemiri yrria OM 3aHEIL.
5. Kupxrodteix 6ipiHTIIi 3aHbIHA aHBIKTaMa OepiHi3.
6. Kupxrod T exiHIi 3aHpIHA aHBIKTaMa OepiHi3.

Ne 3 Adpic
1. TakpIpbIobI: bip dhazaner altHBIMAJIBI TOKTBIH JJIEKTP Ti30eKTepi
2.Makcatsl: Herisri TyciHiKTep/Ii, CHHYCOHIANBI IIaMaap/bl YCHIHY TOCUIAEpiH, alHBIMAJIBl TOKTHIH
ANEKTp Ti30EKTepiHiH 3yeMeHTTepiH, Oip (as3anpl aHBRIMAIBl TOK Ti30eKTepl YIIIH >XKeaen MoHAep YIIiH
Kupxrod 3anmapein MeHrepy.
3.[JapicTiH Te3ucTepi:
1. bip ¢a3aisr altHBIMAIBI TOKTBIH AJIEKTP Ti30EKTEPi Typasibl HETIi3ri yFeIMaap.

1. bip azaier aitHBIMaIBI TOKTBIH JJIEKTP TI30EKTEPi Typasbl HETi3ri yFeImMaap.
OHepKaCINTIK eHAIpiC AaMbIFaH CalblH TYPaKThl TOK 3KOHOMMKAJIBIK SHEPrUsIMEH >KaOIbIKTayIblH Ocill Kele
KAaTKaH TaJlalTapblH KaHAFaTTaHJBIPABL. AWHBIMAJIBI TOKTHI €HTI3yTe 3JIEKTpP KaPBIFBIHBIH JaMybl BIKIAI eTTi,
ocipece 1876 xbuibl 1. H.S1651049KOBTHIH "37eKTp maMbIH" oiijan Ta0ysl — alHBIMAJIBI TOK Ti30eriHe KOChUIFaH
Ke3[le TYPaKThl >XaHFaH PETTErilli >KOK JOFalbIK IIaM. OJEKTPIiK >KapbIKTaHIBIPYABIH OJaH opi JaMysl
TpaHc(hOpMaTOpIIApIbIH JKETUIAIPUIreH KOHCTPYKLMSUIApbIH JaMbITyFa cepriH Oepni. TpanchopmauusHbig
YJIKEH apTHIKIIBUIBIKTApbIHA OaiIaHbICThl Ka3ipri 3JEKTp JHEPreTHKAChIHIA €H alJbIMEH CHHYCOUIAJIbIbI
allHBIMaJBl TOK KOJNJAHBbUIAJbl. AWHBIMAJbl TOKTHIH 3JEKTP JHEPrHsCHIH Oepy a3 IIBIFBIHAAPMEH JKOHE
aliTapibIKTall ap3aH SJEKTP JKeTiCiMEeH JKYpelli, OUTKEHI TYPaKThl TOK KeNiiepiHae KONAaHbUIaTHIH CHIMIAPAbIH
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KMMAaChIHaH OH €ce a3 KMMaJbl ChIMIap KonaaHbliaasl. COHBIMEH KaTap, CHHYCOHMIANBI TOKTHI KOJNJIaHY JKOFaphl
KyaTThl 3JIEKTP SHEPTUSCHIH allyFa MYMKIHJIK Oepei.

Cunycouaasbl aifHBIMaNbl TOK 3JIEKTP JKETEriHJe, TYPMBICTHIK TEXHUKaa, OHEPKICINTIK 3JIEKTPOHHUKAA,
paanoTEeXHUKAIA dIIEKTP SHEPTUSACHIH OHAIPY, Oepy jKoHE TYpIEHAIPY Ke3iH/Ie )KETEKII OpbIHFa he OOJIIBL.
Kasakcranna (Eyporagarsl cuskrbl) 50 ['i1 alHBIMAJIBI TOK JKULIINT OHEPKACINTIK KUUTIK JEI aTanabl.
ANHBIMAJIBIIAD YaKbIT ©Te Kejie e3reperin OMO, Toktap MeH KepHeyliep Aen atanaapl. Onap esmemi, Oenrici
HEMece eJIlIeMi oHe Oenrici OOMBIHIIA e3repyi MYMKIH. DIEKTPOTEXHHMKAJa CHHYCOMIAIbbl 3aHFA COHKec
YaKBIT OT€ KeJle 03repeTiH aliHbIMAIBI TOK €H KO KOJIJaHbUI/BL.

CuHycouIabl TOKTBIH HEri3l aHBIKTaMaJIapbIH KapaCThIPBIHBI3.

1. A#HBIManmbl SJEKTPIIK IIamManap YakbITThIH (QYHKOMsIapel OOJNBIN TaObUIAAbI, ONApAbIH Ke3 KenreH
YaKBITTaFbl MOH/IEPI JIE3/IIK eI aTaga sl )KaHe i, U, € Kilni opinTepiMeH OenriieHet.

2. Kesenjieri TOKThIH, KepHEYAiH, DMO-HIH MaKCHMAaJIIbl MOHAEP] aMIUIMTYIAIBIK MOHJIEP JCI aTajlalbl )KOHE
Im, Um, Em nen Genrineneni.

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

21 2U 2
— s T — =W — L
I'.'[:_ 5 'L'.._-r-_ . EI.T'_ — =
T T T
4. TokThIH, KepHEYAIH HeMece DMO — HiH KOMAaHBICTAFBI MOHIEPi-t Ke3eHIHEr1 )KbUTY OeTiHici OObIHIIA
TYPaKThl TOKKa 6amama mauaep . Omap |, U, E nen Oenrineneni sxoHe popMynajapMeH aHbIKTasIa bl

Erep 6i3ne cunycoun 6ap 6oica (cyper. 3.1), conan Keiin CHHYCOMIAIbl TOKTBIH JIE3/1iK MOHIHIH OpHEri
TPUTOHOMETPHSUTBIK QYHKIUSIMEH aHBIKTAIA B
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Cyper 3.1-cunyconaajnbl TOK rpadpuri

Mysna I m — TOKTBIH aMIUTUTYIAJIbIK MOHI; t — CMHYCOMIAJbI Iepuo; i, — Oacrankel (aza — GacTarnkbl
Oacrany kesinzeri ¢azanbik Oypbimka TeH mama (t = 0); @=2nf— OypbIIThIK XUiTiK, MyHJarbl f=1/T-cuHyconnabl
TOKTBIH YKHLIII.

AVHBIMAITBI TOKTAPMEH ecerTeyiepie ojap OYpHIITHIK KHUUTIKTI 1e Kolianaasl o, on 2af Hemece 6,28 f. OHBI
repire emec, CeKyHIbpIHA pajrania Ounnipy kepek (pamuan Oypeiibl 3600 — nmaH 2w ece a3). AWHBIMAIBI TOKTap
onerte xuimik OoibiHIIa Oeminesni. XKuiniri 10 000 I'n-ten a3 TokTappl ToMeH kuimikti TokTap (NH TokTapsr) nen
aTaiinpl. By TokTapia KWINIK ajaM JaybICBIHBIH HEMece MY3BIKAIBIK AaclanTaplblH OpPTYPIi JBIOBICTAPBIHBIH
JKULTITIHE COHKEC Keleli, COHIBIKTAH OJapAbl JBIOBICTBIK JKHUTIKTEp JCM aTalIbl (IBIOBICTHIK JKULTIKTEPTe COWKeC
kenmMeiiTia 20 ['11-TeH TeMeH ToKTapasl Kocmaranaa). Pamuorexamkana NH ToKTapbl yiIkeH KOJNIAHBICKA He, acipece
pamuotenedon Oepiriciame.

Bip nepuon cunycommaisl OMO HeMmece cuHycoummaabl TOK (azacel 2 paiawan Hemece 360 ° esrepeni,
COHJIBIKTaH aifHbIMaJIbl CHHYCOHIATBI TOKTBIH OYPBIIITHIK XKHITIr:

_21'17_2
W == nf

Ti36ex OemiriHiH TOrbl MEH KEpPHEYi apachIHIAFbl (Pa3aiblK BIFBICY OYPBITIBI 9/IETTE (0 SPITIMEH OenriieHe i
JKOHE KepHEYAiH OacTamkpl (pazachlHAH TOKTHIH OacTamkhl (pa3anapblH amy apKbIIbl aHBIKTATa IbI:

=¥,.¥i

¢ - OypsImbr-anreOpansiK mama. Erep Ve wf, TO P>0, Oy Karmaiina KepHey ¢azagarbl TOKTaH O3BIT

KeTel Hemece TOK (a3ajaH KepHEyAeH apTTa Kanajsl Aerii. JKarmaiina ¥aull: 'P<0, SFHU KepHey (a3afa TOKTaH
apTTa KajaJbl HeMece TOK 3.2-CypeTTe KopCeTUIreH el KepHEYIeH achll TYCEi:
i M

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

bipueme cuHycompanpapl mamanapael (€, U, 1) Oipre KapacTbpraH Ke3Ze, SETTe, ONapAblH (a3aiblK
OYpBIIITAPBIHBIH aHBIPMALIBUIBIFBIHA KBI3BIFYIIBIIBIK TAHBITA b

dazanblK BIFBICY OYpBINIBI-€Ki CHHYCOMJIANbI IaMaHbIH OacTankpl (asamapblHbIH albIpMAIIbUIBIFEL. Ti30ek
OeJIiriHiH TOTBl MEH KepHEYl apachIHAAFbl (ha3aiiblK BIFBICY OYpBIIIBI TOKTHIH OacTankpl Ga3achlH KepHEYyIiH OacTarkbl
(azacelHaH ¢ = Wyu — Wi axy apKbUIbl aHBIKTANaAbl. Bypblm-anreOpanblk MoH, OH Aa, Tepic Te 00Iybl MYMKiH, Oip
CHHYCOHJANbl MOHHIH eKiHIIiCiHeH (a3amaH O3Bl KETylHE HeMece OJaH apTTa KalyblHa OallaHBICTHL. 2.
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CuHycouaabIbpl MIaMallapabl YCBIHY oficTepi
CuHycOHIaJIbl 3aHFa COHKEC ©3repeTiH IaManapbl YChIHYIBIH OipHeIe oici 6ap:
- TPUTOHOMETPHSUTBIK, (DYHKUHUSUIIAP TYPiHAE, MBICAIIBL:



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTYCTiK KasakcTaH MeauumnHa akagemusicbl» AK AQ «lOxHo-KasaxcTaHcKas MeguuuHCKas akaaemus»

«Mmxepik moHAEp» Kadeapacsl 76/11
- - — - - 1 Ger. 61
Japic kemeHi « DNeKTPOTEXHUKA KIHE OHIIIPICTIK AMESKTPOHUKA HEri3aepi» Gerren

i = Imsin(wt+yi) ; u = Umsin(wt+yu) ; e = Emsin(wt+ye) .
- [IaMajapablH YaKbITKA TOYEIIUTITHIH TpaduKTepi TYpiHae-yaKbITIa quarpammanap (cyper. 3.3);

'
M, &,

3.3-cyper-mamanapablH yaKbITKa TOYSIUTIK rpaduri-yakpITIIa JuarpaMmmMaiap

- aifHaJIMallbl BEKTOPJIAp TYPIHJIE - BEKTOPJIBIK OCHHEeY dici;

- KYpaeni caHaap TypiHae-Kypaesi Cyper.

CoOHFBI €Ki 9IICTI TONMBIFBIPAK KapacThipaibiK. Bekropiibik Oeitneney amici (cyper. 3.3)

Am BeKTOpHI JACKAPTTHIK *Ka3bIKTHIKTA caraT TUIiHE Kapchl aiiHanmaabl. CHHYC aHBIKTaMachlHA COHKeC
alfHaIIMalbl painyC BEKTOPBIHBIH y OCIHE MPOCSKIIUSCHI

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

yaksIT 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 xaKTa CHHYCOH] CaJBIHFaH, OHBIH JIC3IIK MOHJEP] Ke3-KeITeH yakeIT MoMeHTi yiriH T Y ociHe
allHaNaThIH PaJNyc BEKTOPBIHBIH COHKEC MPOCSKIUSICHI PETiHJIE TAOBUTFaH. OChI KYPHUIBIMAAP/ILIH HET131HIe Ke3-KelIreH
CHHYCOMJIANbl (D)YHKIMSHBI V3bIHABIFEI OFaH COHKEC KENEeTiH aliHalIMalbl Pajnyc BEKTOPBIMEH (IMApTTHI TYpAE)
OeliHeneyre 6OMampl em aiTyra OoMabl.

u e i

L A
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3.3-cypeTr-cHHYCOUI, OHBIH JIE3IIK MOHJEpPi Ke3-KeJNreH yaKbIT MOMeHTi yimiH T y ociHe aifHanmaThIH paguyc
BEKTOPBIHBIH COIKEC MPOEKIMUACHI PETIH/Ee TAOBUIFaH.

VYakpITTBIH CHHYCOMAAIBIbl (YHKLIUSIIAPbIH OCHHENEHTIH pallyC BEKTOPJIAPBIHBIH JKUBIHTHIFBl BEKTOPJIBIK
JIUarpaMma Jietl aTanajipl. AHaIMaibl BEKTOpIapasl KOaaHy Oip cyperTe Oipaei >KULTIKTeri pTypIli CHHYCOUIATBI
©3repeTiH IIaMaslap/IblH JKUBIHTBIFBIH BIKIIAM TYPIE KOpPCETYre MyMKiHAIK Oepemi. Bekroprmapipl KMHaKTay jKoHE
a3alTy TPUTOHOMETPUSUTBIK (QYHKIMsIapFa KaparaHJa dJeKaiia KapamnaibiM, COHIBIKTaH 9JIiC ©Te KeH TapaliFaH —
KaparaibIM KoHEe TYCIHIKTI.

CuHycouaabIbl yakbIT (DYHKUIMSCHIHBIH KypAeii OefiHeci

Byt amic BeKTOpIIBIK AMarpaMMaiapiAblH KapanaibIMABUIBIFEl MEH KOPiHYIH JIoJl aHAINTHKAJIBIK eCcerTeyiep
KYprizy MYMKiHAiriMmeH OipikTipeni. YaxbITTbIH CHHYCOMZANbIbl (YHKUMSCHIH OeWHENEHTiH paauyc BEKTOPHIH
oTKizeMi3 (cyperTi KapaHbi3. 3.3) JEKapTTHIK Ka3bIKTHIKTA, KEHICHl JKa3bIKTHIKTA. byn jkarmaima X OCi HAKThI
ca"napabiH ociMe (+1, Re), an y oci kusn canaapsiabH ociMeH (1, Im) yineceni — cyper. 3.4.

CoHpa KypZzeni >Ka3bIKTBIKTa OpHaJIaCKaH Ke3-KEeJreH BEKTOp Y (opmala »Ka3bUIybl MYMKIH KYpAENi CaHFa
colikec Kelnei:
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T

4. UnmocTpanusiibiKk MaTepuaii: CabakThl ©TKI3Y YIIIH KeJIeCi MaTepHaNIbIK-TEXHUKAJIBIK KAMTAMAChI3 €Ty
KOJIJIaHBUI/Ibl: HOYTOYK, MYJIbTUMEIVSUTBIK, TPOEKTOP, KpaH.
5. Oneduer
Heri3ri:
1.DnekTpoTexHuKa u dekTponnka yuedbuuk / A. H. Topbynos ; mox pexn. A. B. Kpagriosa. - AnMatsl :9Bepo,
2012
2. Ilectepkun, Anekcelt Hukonaesny BBenenne B 2JEKTPOTEXHUKY. DIIEMEHTHI H YCTPOMCTBA
BBIYMCIUTEIBHON TeXHUKH [TekcT] : yued. mocooue ms By30B / A. H. lllecrepkun; YMO By30B 10 YHUB. TOJIUTEXH.
obpasoBanuio. - M. : T'opstuast manms - Tenexkom, 2015. - 251, [1] ¢
3. T'empman, M. B.OCHOBBI 3I€KTpOHUKH [ DIEKTPOHHBIN pecypc] : HCIIOTHEHHE HACTOIBHOE PYIHOE
MHHAMOJYJIbHOE : MeTo. yka3auus / M. B. I'enbman, B. B. Illynmsakos. - Yensouuck : Yurex-IIpodu, 2013. - 80 c.
4. AdanaceeBa H.A., bynat JLII. Dnekrporexanka u snekrponuka: Yue6. mocooue. CII6.: CITI6I'YHullT,
2010. 181 c.
5. JlaBpoB B.M. JI 13 Dnekrporexnrka u iekrponnka: Koncnekr jeknuii. — OperOypr: TOY OI'Y, 2004. —
98 c.
6. AtabekoB I'.l1. Teoperndeckre OCHOBBI AJIEKTPOTEXHUKH. - M.: Bricias mkona, 2006, 1.1,2,3
7. TMardunos .M. DnekTpoTexHUKa U TMEKTPOHUKA B IKCIIEPUMEHTaX U ypaBHEeHUsX. [IpakTrkym Ha
Electronics Workbench. Tom 1: Dnektporexnuka, Tom 2: Dnekrponuka, -M.: JOJAEKA, 2002 r. 1 tom -303c. u 2
TOM -287¢.
KochIMIa:\
8. COopHUK 3371249 TI0 TEOPETHIECKUM OCHOBaM 3ekTporexHuku. [lox penakiueii JI.A. becconosa. -
M.:Bricmas mxomna, 2008
9. AdanaceeBa H.A., bynar JLII. Dnekrporexuuka u snekrpoHuka: ¥Yued. nocooue. CI16.: CII6I'YHulIT,
2010. 181 c.
10. JlaBpo B.M. JI 13 Dnekrporexuuka u 3nekrponuka: Koncnekr nekuuid. — OpenOypr: I'OY OI'Y, 2004. —
98 c.
11. T'yce B.I'. DnekTpoHHKa ¥ MUKPOIIPOLIECCOPHAsi TeXHUKA: y4eOHuK s By30B / B.I'. T'yce, FO.M. I'yceB. —
6-e u3., crep. — Mocksa: KuoPyc, 2013. — 798 c.: un
12. BecconoB JI.A. Teoperndeckre OCHOBBI JJICKTPOTEXHUKHU. DJIeKTpruueckue nenu: yaeOHuk / JI.A. beccoHoB.
—11-e uzn., nepepad. u gon. — M.: I'apnapuku, 2007. — 701c.: un
13. Tamenepun M. B. DnextporexHuka u snekTponuka: YueOHuk / ['ansnepun M.B. - M.:®opym, HULL
NH®PA-M, 2016. - 480 c.: 60x90 1/16. - (Ilpodeccrnonansnoe odpazoBanue). - Pexxum mocrymna
http://znanium.com/catalog.php?bookinfo=553180
14. CnaBunckuii A. K. DnekTpoTexHuKa ¢ 0CHOBaMH 3JeKTpoHUKH: yueOHoe mocodue / A.K. CnaBunckuid, U.C.
Typesckuii. - M.: /I ®OPYM: HUL Uudpa-M, 2013. - 448 c.: un.; 60x90 1/16. - (IIpodeccronansHoe
obpasoBanue). - Pexxum moctyma http://znanium.com/catalog.php?bookinfo=494180
15. DnexTpuyuecKre u3MepeHus U IpuoOopsl : Yuel. mocol. Ui CTyI. By30B, 00y4. MO HAIPaBJICHHUIO
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nonroToBku OakanaBpoB U maructpos / .U, Konsauuenko, [1.A. Muxamun, A.C. Crenanos; MOuH P®, ®I'EOY
BIIO MI'VJL. - M. : MI'VJI, 2014. - 89 c. : u.

16. ApsicranbaeB K.E., )Kyma0ekoBa A.b., YmapoB A.A. CucteMsl ynpaBieH!s] XUMUKO-(QapMareBTHIEeCKIMU
nporneccamu. - Anmarsl : 9Bepo, 2020. - 128 c.
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6.bakpL1ay cypakTapbl

1. DkOHOMUKaJIa DJICKTP SHEPTHUACHIH OHIIPY, Oepy kKoHe TpaHCHOopMaLUsIAY Ke3iHAe KaHIal TOK KETEKIII
OpBIH ajajbl?

2. CuHycOMAaIbl TOKTHI aHBIKTAHBI3. JIe3/1iK, aMIUTUTYIANbIK, OpTalla, aFbIMIaFbl, KepHey, DMO MoHzepi.

3. CuHyconaanpIpl maManap/sl YCbIHY TOCUIAEPiH TYCIHAIPIN, oJapAbIH JuarpaMMaiapbiH ChI3bIHBI3.

4. Cunycouaainsl QyHKIUIAPABIH BEKTOPIIBIK JUArPAMMACKHIH ChI3BIHBI3 KOHE TYCIHAIPIHI3.

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

6. Kupxrod 3apmapbIs je3/1ik MoHAepre apHanraH Oip ¢a3ainsl aifHbIMaNbl TOK Ti30eKTepiHe TYCIHAIPiHI3

Neq napic

1. TakpIpbIObl: TapMakTaaMaraH 3J1€KTp Ti30ekTepi. TapMaKTaaraH 3JeKTp Ti30eKTepi.
2.Makcarbl: TapMakraiMaraH 3JeKTp Ti30eKTepi Typajbl HETIi3ri YFBIMIApIbsl MEHrepy., TapMaKTaifaH JJeKTp
Ti30ekTepi, yurdasaiapl aifHBIMAIbl TOKTBIH JIEKTP Ti30€KTepi, CHI3BIKTHI AIIEKTP Ti30EKTEpiHJeri OTIeli MpolecTep,
DJeKTp achanTapsl )KoHE eJIeyep.
3.lopicTiH Te3ucTepi:

1. TapmakranMaraH 3JIEKTp Ti30eKTepi.

2. TapmakraiFraH dJIeKTp Ti30eKTepi

1. TapmakTaamaraH JIEKTp Ti30eKTepi.
R-, L - sxoHe C-3/1eMEHTTEPIHIH CEpUSIBIK OaillaHbIChI 0ap TI30EKTI KapacCThIPBIHBI3.

r={_ s+ ).

By Tiz6exk (cyper. 4.1) Tok Ke3iHE KOCBUTFaH OOJICHIH

Cyper 4.1-rapmakranmaraH 3JeKTp Ti30eri
OnbIH KipiciHmeri kepHeyi anbikTay Kaxer. KupxrodTsiH |l 3anbHa coiikec 013 xa3aMbI3:

U=Up+U,+Up,

myHars! (OM 3aHBIHAH):

L-‘rk =RI; L-'rj._ = jxy I,

Up=—jx-1.
MyHnpa:

U=T{R+ jx; —jx-),

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

U=1I1Z.

R, L xone C anemeHTTEpiH Ti30€KTeH KOCy Ke3iHJe Ti30EKTiH SKBHBAJICHTTI KEIICHIl Keleprici 0apIbIk
Ti30€KTeNreH KOChUIFaH JIEMEHTTEPIIH KYpAeli KeAepTiCiHiH KOCBIHIBICBIHA TeH 00JIaIbl:

L=R+ jx; — jx_.
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U . . 9
I= : =R +(xp —xc )7

x,‘-'Rz +{xp —xc )

BekTopibik muarpaMmanap/sl KapacThIPBIHBI3.

Bexropnelk auarpammanappl Kypy Ke3iHAe Heri3 peTiHie OapiblKk Oacka BEKTOpIapAbl KypaThlH KeiOip
HETi3ri BEKTOpPJBI ally KepeK, aj BEKTOpJap/blH aiHATybIHBIH OH OaFbIThI pETiHJAE caraT TuUTIHE KapChl aiHaIy
KaOBbUIJaHFaHBIH €CTe YCTaFaH KeH. DJIIEMEHTTepli Ti30eKTel Kocy Ke3iHJe TOK BEKTOpBI OacTarKpl (HErisri) perinae
KaObUIIaHa I, OMTKeH] Ti30eKTiH OapiblK dyeMeHTTepine Oipael Tok xkyperdi. KarymkaHslH MHIYKTUBTI Keleprici
KOH/IEHCATOP/IBIH CHIABIMABLTBIK Kemepricinen ( XL > xC) ynkeH O0FaH jkarIai 16l KapacThIPBIHbI3.

Bexropnbeik auarpamma maiiga Oonagel (cyper. 4.2, a). BekTopnblk auarpamMmajiaH KepHeY YIIOYPBIIIBIH
axeIpaTyra Oonaael (cyper.5.2, 0). Erep xepHey ymiOypwIIIBIHBIH >KakTapbl (aKbUiMeH) Oipael Tokka Oemince, 013
YKCac KapChbUIBIK YIIOYPHIIIBIH anaMbl3 (cyper. 4.2, B).

cos ¢ = REZ

Cyper 4.2 — BekTopiibl uarpamma
Kepueynepaid pe3oHaHCH DIIEKTPIIIK PE30HAHC-)KA0BIK Ti30E€KTEri MEHIITIKTI DJIEKTP TepOemicTepiHin
JKULTITIHIH CBIPTKBI SHEPTHS K631 O€PETiH 2JIEKTP TOTBIHBIH TepOeIic KULTITIMEH COHKEC Kelyi.
KepHeynepmiH pe30HaHCHI-OYIT HHIYKTHBTI JKOHE CBHIMBIMIBUTBIKTEI KAPCHUTBIKTAP/IBIH CEPUSUIIBIK OaiilaHbIChI
Oap Tizbekreri Kipic KepHEyi (ha3aMeH TOKKa Colfkec KeneTiH pexxuM. KepHey pe30HaHCHIHBIH MAaPTHI KeJecien:

|
Liv= (— v o=
B {1} . _—
JKOHC ! ¢

Kepneynepmin pe3oHaHCH Ke3iHAE CypeTTe BEKTOPIBIK JAWarpaMMa KepceTinmreH. 5.3, A, xoHe
KOH/ICHCATOP/BIH CHIABIMIBUTBIFBIHBIH ©3TepYiHEH TOKTBIH e3repy rpaduri (Hemece KaTyIIKaHBIH HHIyKTHBTLIIT1)
KepiHyi MyMKiH (cyper. 5.3, 6):

a “L',-_ ] 7
. .y
Ur=U gp=0.cosp=1 -
. Chos C
"f_."(' 4l

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

Hotmxecinae kepHeynepaiH pe30HAHCHI JKaFJaibIHIa MbIHAJIAPBI aTall eTyre 00J1abl:

- PE30HAHC HYKTECiHIer1 TI30€KTEerl TOK-MaKCUMYM;

- (hazanbIK bIFbICY Oypbitbl @ = 0, ssFHU Ti30eK Tek Oencenal keaeprici 0ap Ti30eK CHAKTHI 9pEKET eTeai;

—cosp = 1;

- L-xxone C - snemeHTTepiHiH Ti30ekTenreH OainaHbIChl Oap alfHBIMaibl TOK Ti30€riHiH JKekejereH OeiKTepiHaeri
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KepHeyJiep Kipic KepHEyiHeH eAdyip achlll KeTyl MYMKiH (OyJI TYpaKThl TOK Ti30EKTepiHae MYMKiH emec), oiTKeHi L-
xoHe C-anmeMmentrepinzeri kepueyiep antudasama oOomaasr ( yUC =yUL + H) xoHe omapiplH KOCBIHIBICHI
OpKaiiChIChIHAH as3.

OJEeKTp KYPBUIFBUIAPBIHIA KON JKaFjaiia KepHEy pPE30HAHCHI JKarbIMChI3 KYOBUIBIC OOJBIN TaObLIaJbl, ©WTKEHI
KOHJIBIPFBIIAP/BIH Kipic KEpHEyJiepl OJlapIblH KYMBIC KEpHEYyJepiHEeH OipHelie ece Keml Ooiybl MYMKIH; ayaija
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pasnoTexXHUKa MEH aBTOMAaTHKaJa KepHey pe30oHaHCHl kobiHece Tiz0ekTepai Oenrini Oip KHiTIKKe OpHATY YIIiH
KOJIIaHbLIa IbL.

2. TapmakranraH 3JIeKTp Ti30eKTepi

Exi mapannens TapMakTaH TYpaThIH 3JEKTP Ti30€riH KapacThIpalbiK, OHbIH aJIMACTHIPY CXEMAChI CYPETTEe KOPCETIITeH.
44.

— f

F

a
Rl ‘ IRE_
. I,
[ l - -
L C

o 2 T

D

Cyper 4.4-exi napaJuienb TapMaKkTapJaH TypaThiH 3J1eKTp Tiz0eri. Ti30ek u =Um sinwt kepHey Ko3iHe KOCHLICHIH.
TapmakTapaarsl >koHe Ti30€KTiH TapMaKTajJIMaraH OeJiriHAeri TOKTap/sl aHbIKTay KakeT. Kupxrod 3aHs! OofibiHIIA "
A " TyHiHI YIIiH Ka3yFa O601a b

. L-' . L,’
* * * !] = 2_1 JF: = Z_
I'=1+1;5, Owm sanpina coiikec: = =2
L] L]
. T I
I=—+—,
Zy £ . .
Onpa: MyHOarel Z; =R+ X — OipiHII TapMaKTBIH Kypael Kemeprici; g 2= R2- jXc —

EKIHIITI TTapaJIellb TAPMAKTHIH KYypIelli KeAeprici. OUTIece, i3 xKa3achl3:
. n. 1 1
I=U —+—1.
Z, Z,

1 . 1 .
7 = Yy P ¥,-
' =2 - TapMaKTapAbIH KelIeH i O TKI3TITIri. Bykin Ti30eKTiH KemeH1i o TKI3rimTiri:

1
Y=—=g+jh,

MYHJIaFbl § — KYPJETi CaHHBIH HAKThI 06JIiri OObIN TaObLTATHIH OENCeHI OTKI3rimTiK; D-Kypaeni caHHbIH
Kusi1 Getiri GoutbI TabbUIATBIH PeakTUBTI OTKI3rimTiK ( bL sxone bC 60iybl MYMKiH ).

Kypaeni typaeri R - L-xxone C-3nementrepiniy nmapauiens 6ainansicel 6ap Ti30ek yurin OM 3aHbl:
=Y

HEMECC KOJIAAaHbICTarbl MOHCP Y]J_IIH

I = L-’a.ul'lgl +h°
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)i — h 5 WpICTIK oNeKTpoHHKa Herisziepi» Gerren
NT=pyv=a.l" -
Y=y=yg +b" — — —
MYHJAFbI - Ti30ekTiH ToNbIK (Bencen i) oTKI3rimTiri.

Bi3 OyrakTapIplH ©TKI3TIIITIriH OJapAbIH Keneprici apkpuibl Ouinipemi3. CyperTe KepceTiureH cxema
yiniH. 5.4, OM 3aHBIH Kejleci Typ/e xa3yra OoJapl:
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r . l . | | *| R - jx Ry + jxp
[=U| —+—|=U — — |=u| S 2
£y £ R+ jxp  Ra—Jjxe R +x; Ry+xg
. [ Rl .T{ R-: ."i.‘t' - = . =
=U| —=5-j—=S+—+i—=5|=U g]+g:—_Jr'bf_+J."."Jf-__=L-’;J'—jil._—h{._;
Zi Iy 4y %3

CoHFBI OPHEKTEH MHJYKTUBTI OTK3rimTik — 0y BL — re TeH MoaynbMeH KypAenli ©TKI3TIIUTIKTIH KHSJIIaFbl
Tepic 0eJiri; ChIHBIMIBUIBIK OTKI3rimTik-BC-re TeH MomyibMeH Kypaenl OTKI3TIITIKTIH KusiiAarkl oH Oemiri. G
KYPJIeNi CaHbIHBIH HAKThI 06JIiri-0e/ICeH i OTKI3TIIITIK,

g= Rﬁ =L by =t b.=2C
Z° R £ £”
BekTopiisIK quarpaMMaiapiasl KapacThIPEIHBI3.
[Mapannens KOCBUTY Ke31HJIe KepHEY BEKTOPBI HETi3r1 (Heri3ri BEKTOp) peTiHjie KaObUIaHa bl OTKeHI KepHeYy
Ti30€KTiH OapIbIK 3JieMeHTTepinae Oipaeii. KonaeHcaTopabIH ChIMBIMABUIBIK OTKI3TIIITIT KATYIIKAHBIH WHIYKTHBTI
OTKI3TIIITITIHEH YIKEH O0FaH sKarai 1e! KapacTeIpsie3 (DC > bL) kypim.

y I, Tpeveoasnux moxos
Ly : ;
. »
/ I I[‘L’Jlil
(02 '\
- -
9 { I'is
0 . .0
(O Tk 4._{'3[‘, ;R Tpeyeoavnux npocodumocmen
G 5 b
!
L I
5.5. g

Cyper 4.5-napamienp KOChUTY Ke3iHJeri BEKTOPJIBIK JrarpaMmanap

By Ti36ex cwiitbiMabl. Erep Oacka Ti30eKTe MHAYKTHBTI OTKI3TIIITIK CHIMBIMIBLIIBIKTAH YyikeH Oonca (bL >
bC), onma MmyHmaii Ti30eK WHIYKTHBTI cHIAaTKa ue Oonaabl. TOKTapAbIH PE30HAHCHI TOKTAPJABIH PE30HAHCTHIK
KYOBUTBICHI MHIIyKTHBTI XKOHE CHIMBIMIBUIBIK OTKI3TIIITITIHIH TEHAIri karmaiieiama R-, L - xxone C-aneMeHTTepiHiH
mapasuiens Oaiimanbicel Oap Tiz0ekTe maiaa Oomambt

Jr.},l_ = I'I?._f'.

TOKTBIH pe30oHaHCHl Ke3IHIEri BEKTOPJBIK JHarpamMMa CyperTe KepcerinreH. 5.6, a, al KOHIEHCATOP.bIH
CBIMBIMJIBUTBIFBIHBIH ©3TepyiHEH Ti30€KTeri TOKTHIH e3repy rpaduri (Hemece KaTyNIKaHBIH WHIYKTUBTLIIr) CypeTTe
KepceTiireH 00Iybl MyMKiH. 5.6, 0.

By xarmaiina Ti30ek Tek OeiceH[i kemeprici Oap Ti30ek periHme apeker ereni. ToKTapablH pe30HAHCHIHA
PEaKTHBTI SHEPrHsl aIMacy TeK HHIYKTOp MEH KOHJIEHCATOp apachlHJIa >KYpeli, ajl reHepaTopiaH Ti30ekke OenceHi
KeJepri CiHipeTiH Oip FaHa OelceH I SHepT s TYCeIi.

pes

L

C
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Hoatwmxkecinge TOKTappIH PE30HAHCTHIK KaFIalibIHaH MbIHAJIAP/IbI aTall eTyre 0oabl:

: , , I=Uy\g"+ & —bc
- pesonanc kesinge Tisoexreri tox mummvanzer 1 = U [g? + (b, — b;)? ve v Bmhe

R ¢ i

Y= Jg + [bc —br :I € " a mak xax bL=bc,T0 1=Ug; I=U*(G?+(B.-Bc)?)

- TI30EKTeri TOJBIK TOK MTEH KEPHEY apachIHaarsl (Da3alblK BIFBICY OYpEIIsl HOre TeH (¢ = 0), COHIBIKTaH COS
=1;

- TiI30CKTiH TapMakTajaMaraH OeJIriHIH TOThl TApMaKTapIbIH TOKTapbIHAH €1dyip a3 0odybl MYMKIH, ©MTKeHi
TOKTap/IbIH PEaKTUBTI KOMIIOHEHTTEP1 aHTU(ha3a1a 001aabl )KOHE OJIAPAbIH KOCBIHIBICHI 9P TOKTaH a3 00JIybl MYMKIH.

TOKTBIH pE30HAHCHI, KEPHEY/iH pPE30HAHCHIHAH AWBIPMAIIBUIBIFBI, 3JIEKTP KOHABIPFBUIAPHI YIIIH Kayircis
KyObUTbIC. TOK pe30HAHCHI KOCIIOPBIHAAPBIH KyaT KO3 (MHUIIMEHTIH apTThIPy YIIIH KEHIHEH KOJIAaHbLUIA bl, COHBIMEH
Katap PannoreXHUKaIbIK KYPhLIFbUIAPAA KOJIAaHbUIa b1, bip (a3ansl allHbIMaNBI TOK Ti30€riHAer KyaT

Bencenai kyat P maccuBTI OMIOJSIPIIBIK SHEPrUS PEKUMIH aHBIKTANIbI, SFHU KAOBLINAFBIIITHIH OapIibiK
PE3UCTHBTI DJIEMEHTTEPIHET1 AJIEKTP SHEPTHCHIH SHEPTHSHBIH 0acKa TYpiiepiHe KaWThIMChI3 TYPJICHIIPYIiH opTaiia
KbuLIamMibirbl. Battien ( Br) esrenei.

P=Ulcosp; P=I'R=U’g

PeaxTuBTi KyaT Q K031 MEH KaOBUTIAFBIIITHIH HHAYKTHBTI )KOHE CBIMBIMIIBLIBIK SJIEMEHTTEP1HIH KHUBIHTHIFBI
apachIHIAFBl PHEPTHS AIMACy KapKBIHIABIIBIFBIH cutaTTaiael. O OipiikTepMeH emieHeni — var (peakTuBTi BoibT-
aMriep).

@ = U I sin ¢; Q=I"x=U"bh

TonsIK HEMece KOpIHETIH KyaT S dJIeKTPIIK KYPBUIFBUIAPABIH MalJalaHy MYMKIHIIKTepiH aHBIKTaHIbI, oap
yimnig o1 HoMmuHaAIIe! (SH) perinae kepceriieni. BomsT-aMiepMer emmmeHesi.

S=UrL §S=IzZ2=U"Y
Kemennai Typae E =U1 , MYHIAFHI | - Kypesni TOKTBIH KOHBIOTaTHBTI MOHI.
Erep
- *
U=Ue™; I=Il"Y, 6 10
S= Ulc’l( Yu-¥;) =Ule P _ Se /(P.
ONTKEHI
=y, =y,
CoHpa

S=8e =P+ jO.
Ocplnaiiima, KypAeii KyaTThIH HaKThl KOMITOHEHTI O€JICeH T KyaT OOJIBIN TaObLIaabl, Ol SpKAIlaH OH, aJl KHsLT

KOMITOHEHT1 PeaKkTUBTI KyaT Oosbin Tabbuiaabl. CoHbIMeH Katap, erep > 0 Gonca, oHz1a Ti30eKTe HHIYKTUBTI KYKTEMe
0acbIM 0oJIaIbl, pEAaKTHBTI KyaT OH JKOHE KYPJeli KyaT TeH

.'$'=F+_.I"er_.

erep < 0 6onca, oHaa Ti30€KTe CHIHBIMIBUIBIK JKYKTeMeci 6ackiM 00Jaibl, peakTUBTI KyaT Tepic joHe Kypeni
KyaT TeH
§=P—j0O,.
Kyar ymOypblmiblH KepHey YIIOYpBHILBIHAH amyra Oonaapl (CyperTi KapaHbl3. 5.2, 0) OHBIH >KaKTapblH
aKpIJIMEH TOKKAa HEMece TOK YLIOYpHIIbIHA KOOEHTY apKbUIBI (CypeTTi KapaHbI3. 5.5), OHBIH JKaKTapblH KepHEyTe
kebeiiTy. - Cyp. 5.7 KypAeni ®a3bIKTBIKTAFbl KyaT YIIOYPBIIIbl YCHIHBUIFAH.
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s
Im

1, Re
Cyper 4.7-kypaeni ®a3bIKTHIKTaFbl KyaT YIIOYPBIIIEL.

MyH1a TONBIK KyaT
| ——
S=VP+0

Oernceni Kyat

P=8cosp.
peaKTUBTI Kyat

(=8smp:
KyaT K03 UITHEeHTI

Cosp=P/5.

Kyat ko3¢ dunmenti (cose = P/S) aeKTp SHEPTUACHIHBIH KaHaai O6JIiriH SHEprUsHbBIH 0acka TypIiepiHe
(KBLITY, KapBIK, MEXaHUKAIBIK, XUMHUSIIBIK, COYJICITIK XKoHE T.0.) TYpIeHAIpyTe O0OMaTHIHABIFBIH KOPCETETIH MaHBI3 TBI
JKYMBIC TTapaMeTpi OOMBITT TaObLIA b

Cos HEFYPIIBIM JKOFaphl 00JIca, COFYPIIBIM a3 TOKTapa JIEKTP YHEPTHACHIH 0acKa Typiiepre TYpPJICHIIpyTre
Oomapl.

Byt a5ieKTp SHEPTHSCHIHBIH HIBIFBIHBIH a3aiTyFa, OHbl YHEMJIEYT'€ )KOHE 3JICKTP KYPBUTFBUIAPBIHBIH KYHBIH
TOMEHICTYTE OKEIEIi.

TypakTsl TOK 371eKTp Ti30EKTEpiH ecenTey Ke3iHae KOMAaHBUIATHIH OapIIbIK 3aHIap MEH oMiCTepl alHBIMAJIBI
TOK Ti30eKTepiH ecenTey YIIIH ONapIblH IMapaMmerpiepi KypAeni TYpAe KOpCEeTUIreH >Karmaiia FaHa KOJJaHyFa
Oomaspl.

4. MmiocTpanusuIbIK MaTepua: cabak oTKi3y YIIIH Kelleci MaTepHalblK - TEXHUKAJIBIK KaMTaMachl3 €Ty
KOJIJIaHBLIA/Ibl: HOYTOYK, MYJIETHMEHSIIBIK TPOEKTOP, KpaH.

5. Oneduer:

Herizri:

1. DnexrtporexHuKa U 1ekTpoHnka yaeOHuk / A. H. 'opOyHOB ; oz pen. A. B. KpaBmosa. - Anmatet
:OBepo, 2012

2. llecrepkun, Anekceit Hukonaesuu BeeneHne B 3J€KTPOTEXHUKY. DIEMEHTHI U yCTPONCTBA
BBIYHCIUTEIBHON TeXHUKH [TekcT] : yuebd. mocodue mist By3oB / A. H. lllecrepkur; YMO By30B 10 YHUB. TIOJTHTEXH.
obpazoBanuio. - M. : T'opsiuas suaus - Tenekom, 2015. - 251, [1] ¢

3. I'enbman, M. B.OCHOBBI 37IEKTPOHUKH [ DJIEKTPOHHBII pecypc] : HCIIOTHEHNE HACTOILHOE PyYHOe
MHHUMOIYyJIbHOE : MeTo1. ykasauus / M. B. Tenbman, B. B. Ilynzskos. - Yensiounck : Yurex-ITpodu, 2013. - 80 c.

4. AdanacoeBa H.A., bynar JLII. DnexkrporexHuka u 3nekrponuka: Yued. nocodue. CI10.: CIIOI'YHullT,
2010. 181 c.

5. JlaBpoB B.M. JI 13 Dnexrporexnuka u 3nekrponuka: Koncnekr nekunit. — OpenOypr: I'OY OI'Y, 2004. —
98 c.

6. AtabekoB I'.1. Teopernueckue OCHOBBI NIEKTPOTEXHUKH. - M.: Boicmias mikona, 2006, 1.1,2,3

7. Iandunos [.M. DnekTpoTexHUKa 1 JJIEKTPOHUKA B SKCIEPUMEHTaX U ypaBHEHUsX. [IpakTukym Ha
Electronics Workbench. Tom 1: Dnektporexnuka, Tom 2: Dnekrponuka, -M.: JOJAEKA, 2002 r. 1 tom -303c. u 2
ToM -287c.

KOCBHIMIIA:

8. COopHUK 33134 110 TEOpETHYECKUM OcHOBaM 3JiekTpoTexHukd. [lox penakuumeii JI.A. becconora. -

M. :Beicmias mxona, 2008
9. AdanacweBa H.A., Bynat JL.II. DnexTporexHuka u snekTponuka: Yue6. mocodue. CI16.: CIIOI'YHullT,
2010. 181 c.
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12.Becconor JI.A. Teopernueckre OCHOBBI 3JICKTPOTEXHUKU. DJICKTPUICCKUE 1enu: yueOHuk / JLA.
Becconos. — 11-e uzn., nepepab. u mom. — M.: apaapuku, 2007. — 701c.: un

13.Tanenepun M. B. DnektporexHuka u 3iekTponrka: YueOnuk / Ianenepun M.B. - M.:®opym, HAL]
HNH®PA-M, 2016. - 480 c.: 60x90 1/16. - (ITpodeccronanpHoe 00Opa3zoBanue). - Pexxum moctymna
http://znanium.com/catalog.php?bookinfo=553180

14.CnaBunckuii A. K. DieKTpoTexHrKa ¢ OCHOBaMH 3JIEKTPOHUKH: yaeOHoe rocobue / A.K. CrnaBuHCKUiA,
N.C. Typeckuii. - M.: ]I ®OPYM: HUILI Undpa-M, 2013. - 448 c.: ni.; 60x90 1/16. -
(TIpodeccuonansHOe 0Opa3oBanue). - Pexxum goctyna http://znanium.com/catalog.php?bookinfo=494180

15.2nexTpudeckre n3MepeHus 1 IpruoopsI © Yued. moco0. Ui CTyA. By30B, 00y4Y. 110 HAIIPABICHHUIO
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.Apoicranbaes K.E., XKymabekoBa A.b., YmapoB A.A. CucTeMbl yrpaBieH!s] XUMUAKO-
(hapmalleBTHYECKUMU ITporieccaMu. - Anmartsl : Dsepo, 2020. - 128 c.

5. bakbliay cypakTapsl

1. Kannaii Ti30exkTep TapMaKTaIMaraHbIH TYCIHTIPIHI3?

2. AiiHBIManBI TOK Ti30ekTepi yiriH OM xoHe Kupxrod 3aHIapbiHBIH (GOpMYIaIapblH XKa3blHbI3 )KOHE

TYCIHAIPIHI3.
3. DKOHOMHMKa/Ia 3JIEKTP SHEPTUACHIH OHIIPY, Oepy KoHe TpaHChopManusIay Ke3iHe KaHIal TOK HKEeTEKIIl
OpBIH aJIaIbI?

4. CuHyCcOMIaIbl TOKTHI aHBIKTAaHbI3. JIe3 Ik, aMIUTUTyIajbIK, OpTallla, aFbIMIaFkl, KepHey, DMO mMonzaepi.

5. CunyconaabIsl maMaaapabl YCIHY TOCUIIEPIH TYCIHIIPII, OJIapbIH qrHarpaMMaiaphiH CHI3BIHBI3.

6. Cunycounaaisl (HYHKIUSIIAPIbIH BEKTOPJIBIK JUArPAMMACKIH ChI3BIHBI3 KOHE TYCIHAIPIHI3.

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

8. Kupxrod 3anmapbis je3ik MoHACPTe apHairaH Oip (a3aiibl aliHbIMAIBI TOK Ti30€KTepiHe TYCIHIIPiHI3

Ne 5 mopic

1 TakpIpbIObI: YT (ha3aibl AHBIMAIBI TOKTAFEI 3JICKTP Ti30eKTepi. DNEKTp KYPBUIFBUIAPHI )KOHE OIIIIeMaepi
2.Makcarbl: Y1I (ha3ayiel allHBIMANBI TOKTAFbI 3JIEKTP Ti30€KTepi Typajsl TYCIHIK KaJIbIITACTRIPY

3. JlopicTiH Te3ucTepi:

1. XKynapi3iia sxoHe YOy Pl JKaIFanyaap. yi $pazaisl Ti30eKTiH CHMMETPHUSIIBIK PEKUMI.

K¥JIABI3IIA XXOHE YIUBYPHII XKAJIFAHYJIAP. YIH ®A3AJIbI TI3BEKTIH CUMMETPUAJIBIK PEJKUMIL
Yurdazaner Ti30eKkTep Kazipri 3aMaHFBl AJIEKTPOIHEPTHsaa KeH opic amasl. Omapabl 3JeKTp YHEPTUACHIH

TackIMajiayFa KOJMIaHBUIAIbL. A3 MeIIepAe OTKI3TiITi KOMJaHy YIIiH TeHepaTop opaMIapbl MeH KaOBUIIAFbIIITHIH

(hazachIH KYIABI3IAN HEMECE YIIOYPHIIITAIT KOCAIBL.

I'eneparop opammapbia «0» OeliTapan HyKTeciHe Kocaabl. | 'eHepaTop MeH KaObUIIAFrbIITHH «0» HYKTEIepiH KOCaThIH

OTKI3TII HEWTpajabl OTKI3rim fen atanaabl, an (azansiH A, B, C, KbICKbIITapblHA KOCBUIFAHAAPIBl — CHI3BIKTHI

OTKI3IIII eIl aTabIIii.

L .
) UAB UCA

Oz

e

- 0
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CBI3BIKTHI oHE (a3aibl KepHeylIepIiH OallaHbICHL:
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Bekropiblk nuarpammap

KaOburnarsimTsiy yiil ¢azanapbit (aszajibik KeaepriMer Zag, Zec, Zca ChI3bIKTBI OTKI3IIIITEP apKbLIbl KOCCAK,
KaOBUTAAFBIITAp YIIOYPHIIITAI JKaTFaHaIbI.

Y1 (hazaibl xyiere KaObUIAAFbIIITAP/Ibl KYJIbI3IIA CXEMACBIMEH JKaJFaraH/ia CHMMETPSIIbI POKUMIC HOJIIK
OTKI3TIIITI ajiblll TacTayra Ooyiajbl, OipaK MIHJCTTI TYpAe CHMMETPHs CakTaly Kepek. Erep HOJIIK IIPOBOJBI YKOK
cxemama cuMMeTpus Oysbica, OediTapam HYKTENEpAiH apChlHIa KepHEy maiga Ooianel, O  HEUTPAIIBIH BIFBICY
KEepHey1 JIell aTaliaibl:

Y,Up +YUg +YceUc
Yo+ Y, +Y,

Ocwr cebenTi ¢azanapablH KepHEYIEpl TEHACYAEpIHEH KOPIHIN TypFaHAal JKEMiHIH (a3ajblK KepHEYJIepiHe
TeH OOMMaMIBI J1a, DJIEKTP KaOBUIMAFhIIT HOMHUHAN OJIIIHAC KYMBIC iCTeMel i, MYHIal JKaFqaiapl OONIbIpMac YITiH
OCHCHMMETPHSIIBI DJICKTP KaOBLIAAFBIITApPhl YII (ha3anbl KepHEy Ko3iHe OelTapam ChIMMEH KOCBLIAJbl, SPHHE
OcifTapar CBHIMHBIH KeAeprici OHBI eleMelTiHAeH a3 Oomysl Kepek: belrapam cbiM OeiiTapam HYKTEIEpPiHIH
MOTEeHIIHAIIAPBIH TeHecTipeni Ae,( 1mri cyper) skeniHiH ¢a3aiblk KepHeylepi dJeKTp KaObUIAaFbIIThIH (ha3anblpbiHa
e3repic JKeTKi3ui: by KaObIIAaFkIIIKa OHBIH HOMUHAN KEpHEYIHE TeH KepHey Oenriyiey MyMKIHIITiH TyFeI3aabl. by
TEHAIKTep erep OedTapam HYKTEIEpAiH apachblHIAFrbl KepHey maiima 0ojica OHNA 3JeKTP KaObUIIArbIITHIH (ha3aiblK
KepHeyiHIH XeJliHIH KepHeyiHe TeH OOIMaWTHIH/BIFBIH JKOHE 3apa /1a op TYpii OONaThIHABIFBIH KOpCeTemi. DIeKTp
KaOBUTAAFBIITHIH (ha3ablK TOKTapsl OM 3aHBI OOMBIHINA TOMEHET1 OpMyIaTapMeH aHBIKTaJa Ibl.

U

N

U, u,-u
Ia =—=-A : =Ya(Ua _UN)-
GG
I =" _U-Uy-yu -u)
b b u
Z, Z, N
_Uc u.-u
Ic T — ==Y (U; -Uy)
Zc Zc
U
TEHJIIrHEeH OelTapan CBIMHBIH TOFbI | ==Y =Y U
N Z N N

N
Erep ¢asampik TOKTapablH OCBHl MOHIEPiHIH JXoHE CBHIMHBIH TOFBIH  TEHJIriHe Koica, Keleci TeHaeyai
IIBIFAPBII ATyFa OOIaIb:
Ia(UA_UN )+Yb(Ub_UN)+YC (Uc _UN) =0
Kynapi3mameH kajaFaHFaH AJIEKTp cxemachl 3.2.2-11i cypeTTe KepceTiireH. bynan Oeitapan CBIMHBIH
KepHeyi:

KYIIbIBIIAMEH KOCKAaH Ke3leri ym Qasanblk Ti30eKTepaiH BEKTOPJBIK IHarpaMMachl CyperTe KepCeTireH.
TyremymbuIaps! opoOip yi (as3ablk KO3FATKBIII CHMMETPUSIIBIK KaOBUIIAFbII OOJBIN TaObLIa bl
CoHOBIKTaH 3JIEKTPOKO3FANTKBIIITEL JHEPTUs Ke3iHE KOCKaHAa YII CBIMABIK OKell NaijanaHbuiafpl. Ad
KapBIKTAaHABIPY JKyHeciHae ym (as3anblk KaOBUIDAFBIITA CHMMETPUSUIBI  TOJBIFBIMEH CaKTay MYMKIHZIIr
OONMMaNTBIHABIKTAH TOPTIHII OeHTapan chiM Kepek.
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KoJIAaHblJIadbl: HoyT6yK, MYJIbTUMCOUAIBIK IIPOCKTOP, SKPaH.

5. Oneomer:
Heri3ri:
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17. DnekTpoTexHHKa U nekTponuka yueOHuk / A. H. TopOyHoB ; oz pea. A. B. Kpasiosa. - Anmatsl
:OBepo, 2012
18. lllectepkuH, Anekceil Hukonaesnu Beenenne B anekTpoTeXHUKY. DJIEMEHTHI U YCTPOHCTBA
BBIYMCIUTEIbHON TeXHUKH [TekcT] : yued. mocodue s By30B / A. H. lllecrepkun; YMO By30B 10 YHUB. TIOJHTEXH.
obpa3oBanuto. - M. : ['opsiuas munus - Tenekom, 2015. - 251, [1] ¢
19.T'enpman, M. B.OCHOBEI 3JIEKTPOHUKY [ DNEKTPOHHBIN pecypc] : HCTIOTHEHNE HACTOIBHOE PYYHOE
MUHHMOIYIbHOE : MeTo 1. ykasauus / M. B. I'enbman, B. B. Ilynasxos. - Yenstounck : Yurex-IIpodu, 2013. - 80 c.
20. Adanaceera H.A., bynat JL.II. Dnekrporexnuka u 3jekTponuka: Yueo. mocooue. CII16.: CIT6I'YHullT,
2010. 181 c.
21. JTaBpo B.M. JI 13 Dnekrporexnuka u snekrponnka: Koncnekr jekuuii. — OpenOypr: TOY OI'Y, 2004. —
98 c.
22. AtabekoB I'.1. Teoperrndaeckue OCHOBEI DJIEKTPOTEXHUKH. - M.: Bricmas mkomna, 2006, 14.1,2,3
23.IMandwnos .. DnexTpoTexHUKa 1 3JEKTPOHUKA B SKCIIEPUMEHTAX U ypaBHEeHUsAX. [IpakTukym Ha
Electronics Workbench. Tom 1: Dnexrporexnuka, Tom 2: Dnexkrponuka, -M.: JIOJEKA, 2002 r. 1 tom -303¢. u 2
ToM -287c.
KOCBHIMIIA:
24. COOpHUK 337124 10 TEOPETUYECKHM OCHOBaM anekTpoTexHuku. [lon penakumeit JI.A. becconoga. -
M.:Bricmas mixona, 2008
25. Adanacwea H.A., Bynar JLII. DnekrporexHuka u ajekTpoHuka: Y4eo. mocodue. CII6.: CITI6I'YHuIIT,
2010. 181 c.
26. JIaBpor B.M. JI 13 DnekTporexauka u sinekTporuka: Koncrekr neknuii. — Openoypr: [OY OI'Y, 2004. —
98 c.
27.T'yces B.I'. DiieKTpOHHMKa ¥ MHKPOITPOIIECCOPHAs TeXHUKA: yueOHuK mj1st 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 enu: yueOHuk / JLA.
Becconos. — 11-¢ u3n., mepepad. u mom. — M.: Iapmapuku, 2007. — 701c.: un
29.T"ampniepua M. B. Onekrporexnuka u nekTpoHuka: Y4ueoHuk / anenepur M.B. - M.:@opym, HUL
HNHOPA-M, 2016. - 480 c.: 60x90 1/16. - (IIpodeccnonanpHoe 0Opa3zoBanue). - Pexxum moctyma
http://znanium.com/catalog.php?bookinfo=553180
30. CnaBunHckuit A. K. DNeKTpoTexXHIKa C OCHOBAMH JIEKTPOHUKH: yaeOHoe mocobre / A.K. CrnaBuHCKHH,
N.C. Typesckuii. - M.: U]l ®OPYM: HUII Uudpa-M, 2013. - 448 c.: wi.; 60x90 1/16. -
(TIpodeccuonansHOe 0Opa3oBanue). - Pesxum goctymna http://znanium.com/catalog.php?bookinfo=494180
31.2nekTpudeckre N3MepeHus U MprUOOpH! ;| Y4ed. oco0. TSt CTy/I. By30B, O0YY. IT0 HAIIPABICHUIO
ronroToBku OakanmaBpoB u Maructpos / .M. Komsauuenko, [1.A. Muxams, A.C. CremarnoB; MOuH PO,
OI'BOY BIIO MI'VIJL - M. : MI'VJI, 2014. -89 c. : um.
32.ApwictanbaeB K.E., )KymabekoBa A.b., YMapoB A.A. CuCTeMbI ypaBIeHHUS] XUMHIKO-
(hapmarneBTHYECKMMU TIporieccaMu. - AnMartsl : OBepo, 2020. - 128 c.

6. Bbakbliay cypakTapsbl

1 JKaptpuiaii eTKi3rilITepaiH ocepi Here HeTri3AeNTeHiH TYCIHIIpY.

2 Tycinaipy TpUHIHITI, KYPBUIFBICH )KoHE KyMbIC auontaH. nox BAX Tycingipy.

3 Ty3erkim AuoaTapIbIH MaKCaThI

4. WMnynbCTiK IMOATApABIH TaFaibIHIATYHL.

5. TypakTaHABIPFBILITAPABIH TaFalbIHAATYBL. DJIEKTPIIK ChIHY KYOBUIBICHIH TYCIHAIPY.
6 Bunonsipiel xoHe Aa1aIblK TPAH3UCTOPIIAPAbIH KYPBUIBICH MEH JKYMBIC icT€y NPUHLMITIH TYCIHIIPY.
7 Bunonsipiel TpaH3uCTOpIAAPABIH KYMBIC PEKUMIH TYCIHAIPY.

8 Bunonsipiel TpaH3uCcTOpIapABIH KOCBLUTY CyJ10anapblH ChI3y XKOHE TYCIHAIPY.

9. Bunonsipiet Tpanzuctopasiy BACBIH cri3y sxone TyciHaipy

10. TupuCcTOpABIH KYPBIIBICH MEH XKYMBIC iCTe€y IPUHLMITIH TYCIHAIPY.

Ne6 nopic

1. TakpIpbIObI: DIEKTPOHUKA. OHAIPICTIK 2IEKTPOHUKA Heri3aepi
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2.MakcaTbl: OHEPKACINTIK 3JIEKTPOHUKAHBIH HETI3T1 YFBIMAAPhIH MEHIEPY.
Te3ucrep:

1. XKapThunaii ©TKI3Tilll acmanTap Typaibl )KaJIbl MAIIMETTED

2. XapTbuialt eTKi3riln quoATap
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3. XKapreuiait eTkizrim TpuoaTap (TpaH3UCTOPIIAP)

1. XKapThunaii ©TKI3Till acmanTap Typabl )KaJlmbl MAIIMETTED

OJneKTpoHMKaHbIH Taiina Oomybl 19 raceipapiy asebl MeH 20 FacwhIpablH OachIHIAFBl OHEPKACINTIK OHJIPICTIH
JaMybIHBIH OapJIbIK KOJBIMEH AalbIHIAIb.

DJeKTp SHEPTUSACH MEXaHHUKAIBIK KOHE DJIEKTPOMEXAHHKAIBIK KYPBUIFBUIAPMEH CaNbBICTBIPFAHNIA Ce3iMTal, I
KOHE JKBUIZIAM JpEKeT eTeTiH jKaHa eJjiiey, Oakpuiay jkoHe Oackapy KypajlapblH KYpYyAbl KaKeT eTeTiH alam
KBI3METiHIH OapiblK cananapeiHa eHe 6actazpl. COHBIMEH KaTap, pTYpIIi aknapaTThl y3aK KallbIKTHIKKA XKbl1iaM Oepy
KypasiJapblHa KQKETTUTIK TybIHa/IbI.

PanuonblH eHepTaObICHl AJIEKTPOHWKAHBIH KAIBINTACYBl MEH jJaMyblHa YikeH ocep erti. 30-40 sxpurgapsl
3JIEKTPOHIBI IIaMJIap KOJIJaHblIa OacTajipl, Oipak ojap CeHiMci3, Kbicka KbI3Mer Mep3iMi, YJIKeH eJmeMjepi, Kem
SHEPTUsHBI TYThIHFaH. Ker y3aMaii onap/isl skapThllall ©TKI3TII KYPBUIFbUIAD AJIMACTHIP/IBL.

JKaprteutaii etkisrimrepaid opekeri PN eTmeni kacuerTepiHe Heri3feareH, COHAbIKTaH JKapThUlald ©TKI3TIIITEPaiH
OTKIBTIIITITI KBI3JBIPY TEMIIEpaTypachiHa, KapBIKTAHIBIPYFa, JJIEKTP OPICTEpiHIH ocepiHe, Oerge aTtoMiapiblH
KocIaJapbiHa oHe T.0. 0aliIaHBICTBI 9p TYPIIi OOTYbl MYMKIH.

CoHFBI OHXXBULIBIKTAP/1a HHTErPAIIbl MUKPOAJIEKTPOHUKAHBI IAMBITY O0aCThI OaFbITTapAbIH 0ipi OOIIIbI.

2. Xaptbutait eTKI3riin JuoaTap

JKapreimait eTki3rim auoa—0yJr aypicy KacHeTiH KonmaHateiH Oip P-N eTkem xoHe eki TepMHHAIBI 0ap KYPBUIFBL.

AIMBIK KYHIHIE AWOJ apKbUIBI ©TeTiH TOK TiKEIeld TOK Jel aTanaabl, 0acka OareITTa TOK Oap, Oipak eTe a3 (muoxd

Kynemranran). by Tok kepi menm aramagpl. TwiciHIe, TUOAKA KOJNJIAHBUIATHIH KEPHEY TIKEIEH KoHE Kepi el

aTanansl (Cyper.6, a).

- Cyp. 6, 6 KepceTiIreH BoJbT-aMIIEPHAsl CUIIATTaAMAaChl JUOTAH.

JlnonTeiH Tikene Torel aHOATHIK (A) - man kaTonTwlK (K) mbirpicka OarpiTTanmFaH. Ty3eTKi AUMOATHIH KYKTEMeE
KaOiJeTi Keleci mapaMeTpiaepMeH CHIaTTaIaIbl: pyKcar eTinred Tikeneld Tok IPR koHe oraH colikec KeleTiH Tikemei
KepHey upr, pykcat eTinreH kepi kepaey Uobr jxoHe oFaH colikec KeneTiH kepi Tok lobr, pykcar eTinreH mamibipay
KyaTsl Pras jxoHe KopImaraH OpTaHBIH pYKcar eTinreH temmeparypackl to.c (50 OC nmeifiH) repMaHHWil YIIH KoHE
kpeMHui quonraps! yiriHa 140 0C nefiin).

a 5 I,
— I
A K oo
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Cyper 6.1-muoarey BoibT-aMIiepiik cunaTTaMachl.

@DyHKIMOHANABI MaKCaTbhlHA COWKEC XapThUIal OTKI3riIl JUOATAp TY3ETKIill, HMITYJbCTIK, 3€HEp IHUOATAapHI,
(hotonuoaTap, xKapbIK MILIFAPATHIH JUOATAP JKOHE T. 0. OOIBIT OeiHEe .

OHpipic omiciHe coiikec KOPBITHAIBIK AWOATap, AUM(y3UsIIBIK Heri3i Oap AuonTap >XoHE HYKTENIK JAHOATap
XbIpaTbulaAbl. P-n anfamkel eki TYpiHiH JUOATaphIHIA ayblcy enoyip aiimaxra skacanansl (1000 M2 geitin), omap
Heri3iHeH aBToOMaTHKa MEH aclial >kacayna KojagaHbsliagpl. Hykrenik nuoarapna aysicy aynansl 0,1 mm2-aeH a3. Onap
Heri3iHeH Tikeneld Tok MoHi 10-20 MA GonaTbIH yabTpa sKOFaphl XKUUIIKTI )Ka0IBIKTa KOJIIaHbLIA B

TyseTkim guoaTap aifHBIMAIBI TOKTHI TYPAKTHI TOKKA AlTHANABIPYFA aPHAJFaH JKOHe KOPBITNAJIBIK HeMece
IU(PPY3UIBbIK TEXHOJIOTHSIMEH OPbIHAAIAIBL.

WmnynbcTik auoaTap KepHEy MEH TOK WMITYJIbCTapbhlH KaJBIITACTBHIPY Ti30EKTEpiHAE KYMBIC iCTeyre apHaJFaH.
By nykrenik auonrap.

CoHnpaii-ak, Tipek OTUOATApHI JEN aTajaThlH 3€Hep OUOATApHl KepHEYAl TYpaKTaHIbIpyFa apHayiFaH. byn muoarap



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTYCTiK KasakcTaH MeauumnHa akagemusicbl» AK AQ «lOxHo-KasaxcTaHcKas MeguuuHCKas akaaemus»

«Mmxepik moHAEp» Kadeapacsl 76/11
- - — - - 1 Ger. 61
Japic kemeHi « DNeKTPOTEXHUKA KIHE OHIIIPICTIK AMESKTPOHUKA HEri3aepi» Gerren

Kepi KepHeyIiH Oenrini Oip MoHJEpiHAe p-N aybICYBIHBIH OY3bUIMANTBIH AJIEKTPIIK OY3bUTy KYOBUTBICHIH KOJAaHAIbI
Uo6p = Unpo0 (cyper. 6.2, a).

- Cyp. 6.2, B-RN sxykreme kexeprici 0ap KaObUITAFbIINTAaFbl KapamalblM KepHEY TYPaKTaHIBIPFBINI Ti30eri.
TypakTaHABIPFBIIITEIH Kipic TEPMHHAIIAPHI apacklHAAFbl KepHey e3repreH kesze uBx > Unp(RH + 1) / RH, uBbIX
UnpoO6Teiy LLbIFbIc TepMUHANIAPH! apachIHIAFEl KEPHEY HIaMANbI ©3reperi.
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Ubipos
6.2-cyper-RN »xykreme kemeprici O6ap KaOBUIIAFBIIITAFBI JIEKTPIIK Oy3bLTy Tpaduri »oHE KapamalbiM KepHEY
TYpaKTaHbIPFBINI Ti30€r1.

JKapbik mibiFapaThiH quoATap MeH (oroauonarap. POTOAUMOATHIH JIEKTPIIIK KACHETTEPl OFaH TYCETIH IKapbIK
COYJIECIHIH oCepiHEH e3repeii-OHbIH Kepi TOrbl apTaiabl. JKapblK JMOATAPBIHBIH ©3/epl TIKEICH TOK PEXHMIHIC
JKapblk KBaHTBIH ILIbIFApasibl, COHIBIKTAH OJIap dPTYPJIi JKyHenep i TyHiHAepl MEH OJIOKTapbIHBIH KYMBIC PEXKUMIH
KepCeTy YIIiH KOIJaHbUIa bl

CreTonHon DoToaHo

6.3 — cyper-mapTThl rpaduKabIK Oenriiep

3. XKaprbuiaii eTkizrim TpuoaTap (TpaH3uCTOpIIap)

Tpanzucropnap dJIeKTp CUTHAIIAPBIHBIH KyaThIH KYIICHTY YIIiH KoimaHbutamel. Ojap OHIOJSAPIIEI )KOHE OpicTi;
YIII IIBIFBICHT Oap.

bumnonspnei-kakeiH opHamacka eki PN eTkennepiniH e3apa opekerTecy KYOBUIbICTapbIHA HETI3eNTeH, oIapaarbl
(bM3HUKAIBIK TIpoIlecTep eKi OeNTiHIH 3apsi TaChIMaIIAyIIBUIAPBIHBIH KO3FAIBICEIMEH OaiIaHBICTHI.

XKazpik oumonsipis! TpaH3ucTop-P-N-p THITI I KabaTThl KyphUIbM (cyper. 6.4, a) sxoHe N-p-n (cypert. 6.4, 0).

Tpansucrop OWMONAPIBIK ACM  arajangsl, OWTKeHI OHAAFbl (U3HWKANBIK IIpolecTep €Ki OenriHig
TachIMaJAayIIbUIAPBIHBIH KO3FAIBICEIMEH OaliaHbICTHI (00C TECIKTEp MEH AJIEKTPOHIAp).

bumonspiel TpaH3UCTOPIBIH OPTaHFHI Ka0aThl Heri3 — B menm aramanbl, Oip skcTpeManasl KabaT — k KOIITeKTOpEI, aln
eKiHII JSKCTpeMaabl KabaT — € sMuTeHTi (dMekTp TizOekTepiHme OMHUTEHT KepceTKiMeH OenrineHeni). Opoip
KaOaTTHIH IIBIFBICHI Oap, OHBIH KOMETIMEH TPAaH3UCTOP Ti30E€KKe KOCHIIaIbI.

Opic-Tek Oip OenTiHIH 3apsa TachIMANJAYIIBUIAPHIH (IEKTPOHIAp HEMece TeCIiKTep) MaiifaiaHyFa HeTi3JeNTeH.
Opic TpaH3WUCTOPIAPBIHAAFEI TOKTHI OacKapy JJIEKTp OpiCiHIH ocepiHeH TPaH3WCTOPABIH TOTHl OTETIH apHAaHBIH
OTKI3TIMTITIH 63repTy apKbUIbI JKY3€re achlpbuiafbl. ApHaHBI KYpY oHiCiHE ColiKec p-n TyHicmeci Oap kKoHE MeTain
TDIIEKTPUK-XKapThiiail oTki3rim (MDP TpaH3ucTOpnapbl) KOHCTPYKIIUSCH HETI3iHIE WHAYKIWSJIAHFAaH apHAchl O0ap
YKOHE KipiKTIpiTeH apHachl 0ap epic TpaH3UCTOPIAPHI epeKIIeeHe ],

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

T).
a i E r
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6.4-cyper-TpaH3ucTOpaapAbIH WAPTTHI Oenrinepi

3apsia TackIMaNIayIIbUIaphl Ko3Faina OactaraH DiekTpon (OyJ1 sKarJaiiga >JeKTpoHaap) KaliHap Ke3i Jen aTanaibl,
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aJI oJ1ap KO3FallaThIH AJIEKTPOJ] — C aFbIMBI JIeTT aTalabl.

Opic 3ddekTici TpaH3UCTOPIAPHI KOFAPhl TEXHOJOTUSIIBIK, KAKETTI MapaMmeTpiep/iH >KaKChl PEnpOayKIUSICHI
KOHE CAJBICTBIPMAJbl TYpPAE TOMEH KYHBI Oap. DIEeKTp mapaMmeTpiiepiHeH epic TpaH3UCTOpJapbl >KOFapbl Kipic
KeJlepriCiMeH epeKIeneHeAi. BUmonspiibl TpaH3ucTopaapaplH 0acThl apTHIKIIBLUIBIFBI-KOUICKTOPIBIH JKETKUTIKTI
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YJIKEH TOKTapbIHIAFbl KOFapbl OHIMAUTIK. CBIPTKBI JKBUTY OTKI3TIIITEpiH OONMYybl OMIONSPIBI TPaH3UCTOPIAPABIH
mameipay Kyatsl 50 BT-ka geifin sxone 10 A-Fa nediidri TokTap/a >KYMBbIC icTeyiHe MYMKIiHZIK Oeperi.

Herisri xemMmiiiri-xxanmsl SMUTEHT] Oap cxeMara ColiKec KOCBUIFaH OUIOJSIPIIBI TPAH3UCTOPABIH Kipic Ti30eriHiH
caJbICTBIpMaltbl Typae a3 kexeprici (1-10 kOwm).

BunonsipieIk TpaH3uCTOpIAPIBI TONBIFBIPAK KAPaCTHIPAHbIK. ByJl KyphUIFbIIApABIH TOPT )KYMBIC PeXXHUMI Oap:

- OesiceHIll peXWM, OHJa DMHTEHT-0a3a aybICybl AuiFa OarbITTa, all KOJUIEKTOp — 0a3a aybICybl Kepi OarbITTa
6omampl;

— Kepi pexxuM, oHJla DMUTEHT-0a3a aybICYbl Kepi OaFbITTa, all KOJUIEKTOp — 0a3a — Typa 0arbITTa;

- €Ki aybICy Kepi OaFrbITTa KOCBUIFaH KECy PeXKUMI;

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

Kymeiitkim Tiz0ekTepin/ie 6acThIChI-OUITONSPIBI TPAH3UCTOPIAPIBIH OSNICEH/I] JKYMBIC PEKHUMI.

CurHanmap/p! KYHISHTY YIIIiH OUTONSPIIBIK TPAH3UCTOPIAPABI KOCYIBIH YIII CXeMaChl KOJJIAaHBLIA b

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

- sxanme! omurerted (OE) — cyper. 6.5, 0;

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

TpaH3UCTOPABIH KOCBUTY CXEMACBIHBIH aTaybl Kipic jkoHe MIBIFbIC Ti30ekTepiHe oprak LIIbIFpic aTaybiMeH colikec
keneni. XKanmel aMuTeHTI Oap cxemanap skui KOJNJaHbUIAIbI.

OK

Cyper 6.5-0HmonspibIK TPaH3UCTOPJIAPIBI KOCY CXeMallaphl:

bunonspiel TpaH3UCTOPIIAPABLIH BOIbTaMIIep cunattamanapsl (BAX)

Oprak SMuTeHTI 6ap cXxema YIIIiH BaXThl KaPaCTHIPHIHEI3.

Kipic BAX-uke = const TypakThl KOJJIEKTOPJIBIK KEPHEYHAEri Kipic Ti30eriHmeri TOK MeH KEpHEY apachIHIarbl
Oaiinanbic/

Ig=f(Ugy ) K9 —Const

Kipic VACH uke xepHeyiHe GailaHbICTBI eMec

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

I =fW

K3 J'1,-—l:i!lll'i|:
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Cyper 6.6-0umnonsip:sl TpaH3ucTopabH Kipic BAX

Ibiry cunartaManapsl 0ip-OipiHeH mamaMeH Oip/ei skoHe uke KepHeYiHIH KeH Auamna3oHbIHaa Ty3y (cyper. 6.7).
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Cyper 6.7-tpanzuctopnapabie LbFbIC chmaTTaManapsl

JKapTtbuiaii ©TKI3riln THpUCTOPJIAP

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

BackappuiaTeiH (TPHOATHIK) JKoHE 0aCKapBIIMANTHIH (JUOATHIK) THPUCTOPIAPB! AXKBIPATHIHBI3.

TprOATHI THPHCTOPIBI TONBIFBIPAK KAPACTHIPAUBIK.

Tpuonrsl THpUCTOp OacKapblIATHIH Jeln atanagsl. OHBIH YII HIBIFBICEL Oap — aHOATHI a, KaToaThl K xkoHe Gackapy
JIEKTPOJIBIHBIH ILBIFBICH], O] KaTOJKA XaKblH p-aliMaKKa HEMece aHOKA *KaKblH N-aliMakka (KaTOAThI XKOHE aHOATHI
backapy) KOChIIaIpl.

Tupucropasl *aOBIK KYHIEH aIIbIK KyHre jkoHe KepiciHIue aybIcThIpyra Oomazpl. bakpltaHATBIH THPUCTOPIIBIH
mapTTH OciiHec] )KoHe OHBIH BOJIBT-AMIIEp CHITaTTaMalaphl CyperTe kepcerinreH. 6.8, a, 0.

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

KyaT kepHeyi TupHuCTOpFa €Ki aybICy allblK *koHe Oipeyi jkaOblK OonaThIHIAN eTim Oepinesi; >kaObIK aybICyIbIH
KeJleprici )KeTKLTIKTI )KOFaphl, COHABIKTAH THPHUCTOPIBIH TOTHI OIIi JIe a3.

Unp kepHeyiHiH >kxorapbuiaybiMeH |PR THpHCTOPBIHBIH TOTB OyJ1 KEpHEY KOCY KepHEYiHe TeH KelOip KpUTHKAJIBIK
MOHT'€ JKaKbIH/IaFaHIIIA a3/1all apTa/ibl.

OcpliaH KeWiH eTHesi TOKTHIH KOLIKiH Topi3Ai ecyi OpbIH ajabl )KaHe TUpUCTOpAarsl kepHey BAX-ra coiikec
TeMmeHen i (cyper. 6.8, 0).

Mysnait "0y3bury” eTreni Oy3bUTy bl TYABIPMaNIbl, OHBIH KEIEPTici TOKTHIH TOMEH/IEYIMEH KaIIblHa Kele/i.

TupucropabH MaHBI3IBI TapaMeTpi — OacKapy TOrbl (KEpHEY1) - THPHUCTOPIBIH AIIbIK KYHI'€ aybICybIH KAMTaMachl3
eTeTiH 0acKapy 3JEKTPOBIHBIH TOTHI.

Tupucropabl KYIbINTAY YIIiH TOKTHI HOJre JeHiH a3aiTy Kepek.

Tupucropnap Ty3eTkim KacuerTepi 0ap 0ackapbUIaThIH KOCKBIIITAP PETiHIEe 0acKapbUIaThIH TY3ETKIIITEpIE,
TYPJIEHAIpTilTep/e, MHBEPTOPIApAa KoHE KOMMYTALMSUIBIK >KaOabpIKTapAa KeHiHEeH KONJaHbUIa bl

AIIBIK KYHAEr1 TUpHCTOpIapAbIH KelOip Typiepinaeri TokrapAapiH HomuHanasl MoHi 5000 A — ra xketeni, an
#aOBIK Ky#zeri kepHeynepaid HomuHan sl MoHi 5000 B-ka neiin sxereni.

4, I/IJIJIlOCTpaTHBHbIﬁ Marepuad: 1Jjid IPpOBCACHUA 3aHATHHN HCIIOJIB3YCTCA CICAYHOIICC MAaTCPHUAJIIBHO -
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TEXHUYECKoe obecrieueHne: HOyTOYK, MyJIbTUMEUIHBINA POEKTOP, SKPaH.
5. Oneduer:
Herisri:
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1. DnekrporexHuKa U nekTponuka yueOHuk / A. H. ['opOyHoB ; oz pea. A. B. Kpasiosa. - Anmatsl
:OBepo, 2012

2. lllecrepkun, Anekceli Hukonaesuu BeeneHue B 3J€KTPOTEXHUKY. DJIEMEHTBI U YCTPOMCTBA
BBIYMCIUTEIBHON TeXHUKH [TekcT] : yued. mocodue st By3oB / A. H. Illecrepkun; YMO By30B 110 YHUB. TOJIHTEXH.
obpa3oBanuto. - M. : ['opsiuas munus - Tenekom, 2015. - 251, [1] ¢

3. T'enmbman, M. B.OCHOBBI 3JIGKTPOHUKH [ DJIEKTPOHHBIN pecypc]| : HCIIOMHEHUE HACTOIBHOE PYUHOE
MUHHMOIYIbHOE : MeTo 1. ykasauus / M. B. I'enbman, B. B. Ilynasxos. - Yenstounck : Yurex-IIpodu, 2013. - 80 c.

4. AdanacbeBa H.A., bynar JLII. DnekrporexHuka u snekTponnka: Yued. nocooue. CI16.: CII6I'YHullT,
2010. 181 c.

5. JlaBpos B.M. JI 13 Dnekrporexuuka u snekrponuka: Koncnekr jekiuid. — Openbypr: [OY OI'Y, 2004. —
98 c.

6. Atabekor I'.l. Teopernueckrue OCHOBBI JIEKTPOTEXHUKH. - M.: Briciias mikosa, 2006, 1.1,2,3

7. Handunos .M. DnexTpoTexHUKa 1 3JIEKTPOHNKA B dKCIIEpUMEHTaX U ypaBHEeHUsX. [IpakTukym Ha
Electronics Workbench. Tom 1: Dnexrporexnuka, Tom 2: Dnexkrponuka, -M.: JIOJEKA, 2002 r. 1 tom -303¢. u 2
ToM -287c.

KOCBHIMIIA:

1. COopHuK 33124 IO TEOPETUYECKHM OCHOBaM dnekTpoTexHuku. [lon penakumeit JI.A. becconoga. -
M.:Bricmas mikona, 2008

2. AdanaceeBa H.A., Bynat JLII. DiekrporexHuka u 3iaekTponuka: Y4e6. mocoodue. CII6.: CITI6I'YHuIIT,
2010. 181 c.
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98 c.
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— 6-¢ u31., crep. — Mocka: KuoPyc, 2013. — 798 c.: un

5. becconos JI.A. Teoperndeckre OCHOBBI JJIEKTPOTEXHUKH. DIeKTprudeckue menu: yaeoHuk / JLA.
becconon. — 11-e u3m., mepepad. u gom. — M.: I'apmapuku, 2007. — 701c¢.: un

6. Tanpriepun M. B. DnektpoTexHuKa U 3NeKTpoHuKa: YueOHuk / ['anpnepun M.B. - M.:@opym, HUIL
HNHOPA-M, 2016. - 480 c.: 60x90 1/16. - (IIpodeccnonanpHoe oOpa3zoBanue). - Pexxum moctyma
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5. 3eHep AUOATAPBIHBIH MAaKCAaThl. DIEKTPIIK Oy3buTy KYOBUTBICHIH TYCIHIIPIHI3.

6. Tycinaipy npuHIMII, KYPBUIFBICH XKOHE KYMBIC OUITOJISIPIIBIK >KOHE JajiajiblK TPaH3UCTOpIIap.
7. BUNOJISAPIIBIK TPaH3UCTOPIAPIBIH KYMBIC PEXUMIEPIH TYCIHIAIPIHI3.

8. BUNONSApIIBIK TPaH3UCTOPIAPABIH KOCBITY ChI30aIaphbliH ChI3BIHBI3 )KOHE TYCIHAIPIHI3.
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TyzeTkim KypeUIFbLIAp/BI OacKapyFa xoHe Oackapyra Oonmaiiabl. bipiHmmici THprCcTOpIapFa, eKiHIIIC] KapThiTai
OTKI3T1I IUOATapFa CaJIbIHFAH.

Bacrankp! daszanapapia canbiHa colikec Oip (azaibl skoHe Kol (hazanbl (kebiHece Yl a3asl) Ty3eTKill
KYPBUIFBLIAp, CXeMABIK IIeNIiMre colikec — TpancopMaTop MeH KemipliH HOeJIIIK HyKTeci 0ap.

Ty3eTkim-0Oyi aifHbIMaJIBI TOK KO31HIH SHEPTUSCHIH TYPAKTHI TOKKA TYPJICHIIpYyTre apHajFraH KypbUIFbl. MyHpaait
TY3ETKIIITep 9p TYPJIi OHEPKICINTIK ANEKTPOHUKA KYHeaepi MeH KYPBbUIFbIIApBIH OacKkapy, perrey, oHaey, aknapaTThl
KOPCETY JKoHE T. 0. MOCEJISNEPiH IICIIyre apHaJFaH.

CanpIcTBIpMalbl TYPJE a3 KYKTeMe KyaTbIMeH (OipHere )ky3 BaTTka neiiin) eHIIpICTIK KUUTIKTEri alHbIMAaIIbI
TOKTHIH (50 ['11) 371eKTp SHEPTUSCHIH TYPAKThI TOKKA TYPJSHIIpY Macemneci 0ip ¢a3abl Ty3eTKIlTepiH KoMeriMeH
LIemiaes.

1.1. Bip ¢a3zansl 6ip mepuoATHI TYy3eTKIII

JKaumer s)karmaiiia Ty3eTKIITIH KYPBUIBIMBIK Ti30erine TpanchopMarTop, Ty3eTKIlll JHOATap, TEriCTEUTIH cy3Ti
JKOHE TY3ETUIreH KepHeY TYpaKTaHIBIPFBIIIEI Oap. TpancopMaTop KeliHiH CHHYCOUIANbIbI KEPHEYIH KaXKEeTTi
JICHT'eliTe e3repTyre KbI3MET eTelli, CoJlaH KeliH ol Ty3eTineni. TericTeTiH cy3ri Ty3eTuIreH KepHey i
MyJIbCAIIUSCHIH a3alTyFa KbI3MeET eTelli. TypaKTaHIBIPFBIII KeTiHiH KepHeyi e3repreH Ke3/ie KaObUIaFbIIIThIH
KEepHEYIH TYPaKThl YCTaMIbI.

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

Kapamnaiibim 0ip (ha3asibl Oip MepHOATHI TY3ETKIIITIH CXeMachl CypeTTe KepceTiireH. 7.1, a, Ty3eTUIreH KepHey
MEH TOKTBIH YaKbIT IHarpamMmacsl-cyperre. 7.1, 0.

U s
U |--

o I,

Cyper 7.1-kapanaiieim Oip (hazamsr 6ip IEPUOATHI TY3ETKIIITIH CXEMaChl

Tyserkim tpanchopmartopaas (T) Typansl, oHBIH KaifTanama opamacsiHa auon (VD) skoHe xykTeme
pesucropsl (RN) Kocbutapl.

Bipinmri xapThl nUKIAe, SFHA yakpIT apanbiFrbiaaa (0 — T/2) nuon amibik, efiTkeHi "A" HYKTeciHIH
noreHIuansl "B" HYKTECIHIH MOTEHIIMATBIHAH KOFaphI )KoHe TpaHc(hOopMaTOpAbIH KaiiTarama opaMachIHBIH
Ti30erineri KepHeyIiH ocepiHeH in TOTHI mana Oomaib .

Exinmmi sxapTel mukie, sFEA yakeIT apaieirbiaaa (T/2 — T), muon xabbIK, )KYKTeMe Pe3UCTOPhIH/IA TOK KOK,
KOHE Kepi KepHey KaObIK JHOJIKa KOJIaHbLIA/IBL.

Tys3erinreH TOk MeH KepHEYIiH opTalla MoHi a3, aj mynbscaus koddduiuenTi 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 TOTKBIH/IBIK TY3ETKIII Oip (ha3aisl xKapThilail TOMKBIHABIK TY3ETKIIITep €Ki TYpIi
Oomapl: KeTip yKoHe TpaHc(opMaTOp/IbIH KaiTamaMa opaMachIHBIH HOJIIK HYKTeci. By Ty3erkimrep skapThiiait
TOJIKBIHIAPFa KaparaH/1a dJIJIeKai1a KYIITi, OTKEeHi oJlap/IbIH KOMETIMEH KYKTeMe KYPhUIFbUIAPhI KEMiHIH €Ki )KapThl
KepHeyiH ae nainananaasl. TuimMautik koddduumenti (THIMIUTIK) onap KapThl TOIKBIHABIK TY3ETKIIITEpPre KaparaHia
JIeKaiaa Ker.

Bip hazansl eki »kapThl TOIKBIHABIK TY3ETKIIITEPAIH CXeMajaphl CypeTTe Kepceriiret. 7.2, A xoHe 7.2, 0.
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it R,
Cyper 7.2-6ip ¢a3abl eKi )KapThl TOJKBIHABIK TY3CTKIIITEP/IIH CXeMallaphl
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Byn omHodazHoM BeIpsiMHTENE HOJIIK WIBIFapyMeH (cyp. 7.2, a) )KyKTeMe TpaHc(hOpMaTOpIAbIH KalTaniama
OpaMacChIHbIH OPTaHFbI HYKTECIHEH IIBIFBICKA KOCBLIAIbI.

TpaHnchopmaTopblH KaliTalaMa OpaMachIHBIH JKOFapFbl JKAPTHICHIHAA OH JKapThl TOJKBIH aiHBIMAJIBI
cuHycoujanap 6ap Aemik, srHU "A" HYKTECiHIH OTEHIHaIbl OH, ai "0" HYKTECIHIH MOTCHIIUAJbI TePIC; COMlaH KEeHiH
VD1 nnonp! ambiia s, o1 apkbuibl RN skykTemMe pe3rcTopsl il TorsiHaH eTei.

Con ke3ne VD2 auozp! xkaObutajel, oiTkeHi "B" HykTeciHiH moTeHIuabl Tepic, an "0" Henmik HyKTeCiHiH
MOTEHIHAIBl OH OOJajbl JKOHE JUOJ apKbUIbI TOK eTneil. CHHYyCOMaanbl alHBIMAlbl TOKTBIH Kipic KEpHEYIHIH
Oenrijepi e3repim, OH MapThl TOJKBIH TPaHCPOPMATOP/IbIH KalTalaMa OopaMachlHBIH TOMEHT1 JKapThICHIHIA 00JIaJIbI,
sFHU "B" HYKTECIHIH MOTEeHIIMabI OH 0ojaabl, an "0" HyKTECIHIH MOTeHIUANBI Tepic 0onaabl, VD2 nuoms! ambuiaipl,
o7 apkbuibl 12 Torel eteni; VD1 nuoss! skaObLiazibl )KOHE TOK OJ1 apKbUIbl ©TIei . HoThkeciHie CHHYCOMIaHbIH eKi
JKapTHI UK YIIIH )KYKTEMe PE3UCTOPBIH 1A TOK TMaaa 6omapr: in = il+i2.

Kemipmi skapTeinail TONKBIH TY3eTKimi (cyper. 7.2, 6) T TpaHchopMaTOpbIHAH JKOHE KOMIp cXeMachl OOMbIHIIA
TpaHc(hOpMATOP/BIH KaliTallaMa opamachlHa KOCBUIFaH TOPT JMOATAH Typanbl. JKykTeMe pe3ucTopbl KemipiiH Oip
JMaroHalide, aja TpaHc(opMaTOpAbIH €KIHIII OpaMachl KIHIIICIHE KOChIIFaH.

Huonrapabiy op sy0b1 (VD1 xone VD3; VD2 xone VD4) ke3ekiien sxyMmbic icteriai. VD1 — VD3 muoarapsr
CHHYCOMIAHBIH OipiHII KapThl TONKBIHBIHAA ambuianbl ( yakelr apansirbl 0 — T/2), eiitkeni "A" HyKTeciHiH
norennuaibl "B" (a > 0) HYKTECiHIH MOTEHIINAIBIHAH JKOFAPHI.

Byt skarnaiina rH )KyKTeMe pe3rucTopbiHAa i H =1 | TOrbl maiaa 6onaibl.

Con yakpIT apaneirbigaa VD2 — VD4 auoaraps! ska0bIK.

Keneci xaproimaii Tonkein kesinge cunycoumpanap (T/2-T) "B" mykrecimin morenmmansr "A" ( B > A)
HYKTECIHIH TOTEHITHANIBIHAH YIKeH 6omansl, VD2 — VD4 muoaraps! amsmianpl, am VD1 — VD3 muoarapsl xKaObLTBIIL,
JKYKTEME PE3MCTOPBI apKbUTBI in = i2 Torel oTemi. Exi xkapTel mukiae RN skykreMeci apKbUIBI ©TETIH TOK Oipici
OarpITKa He.

Tys3erinren xyKreMe TOrbL: in = il +i2 .

CyperTe KopceTireH eKeyiHe JIe TOK IeH KepHEYIIH YaKbITTHIK TuarpaMMaiapel. 7.2 cxemanap Oipueit
(cyper. 7.3).

Bip ¢azansr exi >kapThl TONKBIHIBIK TY3ETKIIITEPiH Myabcars KodhduIuenTi 6ip )KapThl TOTKBIHIIBIK
Ty3erkimrepre Kaparanga endyip a3 (Km 0,67). Mnean tpancdopmaTopMer )KYKTEME TOTBIHBIH TYPAKThl KOMIIOHEHTI:

2
I,==1, =064f .
T

Amnaiina, eki )kapThl TOJIKBIH TY3CTKIIITIH KOIip Ti30€TiHiH TpaHChOpMAaTOPILIH OPTAHFEI HYKTECIHIH HOIIIK
IIBIFY Ti30eTiHeH 0acThl apTHIKIIBLTBIFBI-KapanaibiM TpaHCPOPMATOp, OHBIH KYpaMbIH/Ia TeK Oip eKiHIII opaMackl
JKOHE JVIOATAp TaHIATYBl KePEK a3 Kepi KepHey O0ap.

e i T " - 3
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Cyper 7.3-TOK IleH KepHEYiH YaKbITTHIK JuarpaMmaiapbl

O Gacka ekl TUOATHIH OTKI3TIMITIK AUara30HbHIa Oip yaKpITTa TI30€KTEIreH eKi OTKI3Til eMec AUOAKA
KOJITaHBIIATHIHABIKTaH. ByJT apTHIKIIBUTBIKTap KOTl TUOATApAaH TYPAThIH Ti30€KTiH KETICIEYIIUTIriH oTeHIi.

CoHpIKTaH KiLIiripiM >koHe opTaia KyaTTbl Oip (a3aibl TOKTBIH KapThlUlail MEPHOATH KOTIp TY3EeTKILIiHIH
cXeMachl eH Kell KOIJaHy/Abl TalThl.

1.3. Y ¢azansr Tyzerkimrep

Ken ¢azansl, atam aiftkanaa yur ¢asaisl Ty3eTy TY3€TUINeH KepHEYIiH MyIbCalusChiH eayip a3aiiTyra
MYMKIHZIK Oepeni. Y ¢aszaiibl Ty3eTKIITep OpTalia KaHe XKOFapbl KyaTThl TY3€TKIIITep PeTiHAe KOMAaHbUIaabl. Y1
(hazanbl TY3eTKIITEpAiH €Ki Heri3ri Typi Oap:

- TpaHc(OpPMAaTOPIbIH KaiiTaraMa opaMachiHbIH HOJAIK MIBIFBICH 0ap Ty3erkimrep (cyper. 7.4, a),

- Kemip Ty3erkimTepi (cypet. 7.4, 6). BipiHmi TUOTEri TY3€TKIII opaMaapsl XKYIAbI3MEeH OalaHbICKaH YIII
¢azansl T TpanchopmatopsiHan, TpanchopMaTopAbIH op ¢azaceiHa KipeTid ym vd1l, VD2, VD3 nuonsinan xone RN
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JKYKTEME PE3UCTOPBIHAH Typajabl. Juoarap Ke3ek-Ke3eK KYMBbIC icTel i, OYJ1 Ke3eHHIH YIITeH OipiHae, opaMaiapIbiH
6ip (hasachIHBIH OACTaTy MTOTEHIMAIIBI (MBICANIBI, ) KaJIFaH eKeyiHe Kaparanaa oH 6omaasl (b xaHe ¢).

Ty3eTinred Tok op TUOATHIH TOKTAPBIMEH jKacalabl, Oipliei OarbiTKa Me )KoHe op (Da3aHbIH TY3ETUIreH
TOKTapBIHBIH KOCHIH/IBICHIHA TEH.
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in=latiptic

7.4-cyper-yiu (aszaibl TY3ETKIIITEPIiH €Ki HEri3ri Typi: TpaHchOopMaTOp/IbIH KaliTaaMa opaMachiHbIH HOJIIIK
IIBIFBICHL Oap TY3eTKIMmTEp (@), Kormip Ty3eTKimTepi (0)

Byn tyserkimrepaiH myiabcanus koddduiueHTi ogan ga ToMeH (mynbcaiusa kodddunuentid ecentey KII =
0,25 moHiH Oepei), an TY3eTUINeH TOK ITeH KEPHEY/IiH OpTallia KOMIIOHEHTI dJIeKaiiia JKoraphl.

Exinammi TunTeri ty3erkim (JlapupoH cxeMachl) ainTsl AUOATHIH KelripiHeH Typansl. VD1, VD3, VD5 muonrapsr
OapIIBIK KaTONTHIK TYHpEyimTep KOChUTFaH Oip TonThl Kypaimsl, am VD2, VD4, VD6 muonrapsl GapiibIK aHOITHIK
TylipeyimTep KOChUIFaH Oacka TONTH Kypaiasl. bipiHmn TomTbiH xammsl HykTeci RN JKykTeme peocTaThlHIa OH
TIOJTFOCTI, aJ eKIHNI TOINTHIH alImbl HYKTECi TepiC MOMIOCTI Kypaumel. YakweITTRIH op coriHme RN xykreme
PE3UCTOPBIHIAFHI )KOHE €Ki IMOJTAaFbl TOK OCHI IMOJTAPFa €H KOl KepHeY KOJIaHbUIFaH Ke3zie naiiia 0omasl.

Ocplnaiimma, yakbITTBIH 9p COTiHAE OipiHII TONTHIH AWOABI )KYMBIC 1CTEH I, OHJAa aHOATHIH IIBIFBICHI HOJIK
HYKTEHIH MTOTEHIIMaIbIHA KATBICTHI €H YJIKEH OH ITOTCHIIMAJFa We, ajl OHBIMEH Oipre KaTOJTHIH IIBIFBICHI a0COMIOTTI
MOHI OOWBIHINIA €H VJIKEH Tepic IMOTEHIIMalFa We OOJaThIH EKIHII TONTHIH JHOABI 0ap.Col HONIIK HYKTCHIH
MOTCHIIUATBI.

Byt ty3erkimreri Ty3eTinren KepHEYIiH MyJIbCcalusChl aABIHFbIFA KapaFraHaa ofaH fna a3 (canay KP = 0,057
MOoHIH Oepei), aj THIMILTIT] anIeKaiiia )KOFaphl, OUTKEH1 TpaHCPOPMATOPIBIH ©3€Ti TYPAKTH TOKIIEH
MAarHATTEIMEII.

CyperTe KepceTiIreH yakpIT IuarpaMmmanapsl. 7.5 yir a3anbl Ty3eTKIIITepiH eKi Ti30eTiHAeri 1o aTapasl
aybICTHIPY TOPTiOiH HAKTHI KOpCeTeli, COHBIMEH KaTap KepHEY MEH TOKTHIH TY3eTUITeH MOHAEePiHIH KUCHIK MIlIiHAepiH
KepceTei.

- Cyp. 7.5, an TpanchopMaTopabIH OacTankbl opaMachlH OepeTiH Ke3eHHiH yiuTeH Oipine (2 /3) 6ip-Oipine
KATBICTHI (ha3ajia KO3FalaThlH YIII (a3aibl aiHbIMANbI KEPHEYIH CHHYCOUIANAPhI YChIHBUIFAH.

Wnean Tpanchopmatop yuiH ia, ib, ic KaliTanaMma opamanapbIHBIH TOKTapbl T/3 y3aKTBIFEIMEH KoHE
amrumtyaacel im = Um /RH opkaiiceichr Oip-0ipiHe KaThICTHI Ke3eHHIH 1/3 Oeirine aypicansl, in = ia + ib + ic
xykreme Torel [0 TypakTel kKommoHeHTiHe ue, aid UQ TypaKThl KOMITOHEHTI 0ap TY3eTUIreH KepHey KalTanama
opamMasapblH OH JKapThlIai KepHeYIepiHiH KOChIH/BIChIHA TEH,.

Kerrip Ty3erkinriHiH ®&yYMBICHIH i1, 13, 15 OipiHIIi TONTaFel AUOATAP/IBIH YaKbIT OOMBIHIIIA OIPIKTIPIITEH TOK
KHCBIKTaphl cyperteii (cyper. 7.5, 0) 12, i4, 16 exiHmI TONTaFbl A0/ TOKTAPBIHBIH KOHE dKYKTEME TOTBIHBIH iH =
i1+i3+i5 = i2+i4+i6, conmaii-aK Ty3eTiIreH KepHeyIiH UH = RH iH.
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7.5-cyper-nmuoaTrapasl aybICTEIPY TOPTiOiHIH YaKBITTHIK AWarpaMMaiapsl

Tyserinren kepHeyaiH MaKCHMalAbl MoHI ymI (a3aimsl 3um Ke3iHiH CHHYCOHMIAJIBAbl CHI3BIKTHIK KEpPHEYIHIH
aMILTUTYIAChIHA TEH, aJl TY3ETUIreH TOKTBIH MAaKCUMAJIIbl MOHI.
1,=A3U,

- AR L

Kermip Ty3eTkimriame AMOATAp alIbIK TYPFAH op €Ki Ga3aaa >KapThl TONKBIHABIK TY3ETY JKY3€re achIpbUIaIbl, op
MMITYJIBCTIH TY3ETKIIIKe KaparaHia t/6 y3aKThIFBI Oomansl (Cyper. 7.5, a) ambIk Auoasl 6ap opOip (asza MeH Hemmik
IIBIFapy apachkIHAA KapThl Ke3CHI1 TY3€TY JKY3ere achlpbliabl.

Kerm dazanbr Ty3erkimep/ i KyaTsl 9I€TTE OHHAH XKY3JereH KIIOBAaTTKA JIeHiH jkoHe ofaH ma ke, 100 000
A-ra neftin, Trimairiri 98% sxeremi. 2. TericTelTiH Cy3rijep Typalbl TYCIHIK

Tys3erinren kKepHey KHUCHIFBIHBIH IMIIHIH )KaKcapTy jKoHE IyJbCAI[USHBI a3aiTy VIIH TETiCTeHTiH cy3riiep
KOJIIaHbLIa IbI.

Onap peakTUBTI 3JIEMEHTTEP - JApOCCENbIEp MEH KOHJIEHcaTopjap Heri3inae xacamaapl. [poccensb
KYKTEMEMEH KaTap, KOH/ICHCATOpJIap OFaH Iapajuienb KOChUIAIb.

OnemeHTTEepAl Kocy a1iciHe calikec cysrinep L-topizai, T - Topizai sxone U-Topizmi.

Cy3ri napamerpiepiH OypbIC TaHAay apKbUIBI €H a3 MyJbCalisIMEH TYPaKThl KEPHEY ajIbIHaIbL.

TericTeliTiH Cy3ri MEH XYKTeMe apachlHAa KepHey TYpaKTaHIBIPFBILIBI KeHAe KOChIIaAbl, O KyaT JKeliCiHiH
KEepHEey1 MEH XYKTeMe TOTbl ©3repreH KesJle )KYKTeMEAeri TYPaKThl KepHEYIiH KaKETTI MeJIIepiH KaKeTTi JoAiKIIeH
YCTal TYpyIbl KAMTaMachl3 eTe.

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

TericreiiTin cy3rini kocy U0 Ty3eTiIreH KepHEYyIiH TYpaKThl KOMIIOHEHTIH apTThIpajbl XKOHE TY3€TUIreH in
TOI'BIHBIH ITYJIbCAIUSICBIH a3a171Ta)11)1, OoChbLIaMIIIA OHBIH TYPAaKThI KOMITOHEHTIH apTThIpaabl.

T1 T2 yakpiT apaneirbigga amblk VD auonsl apkbutbl C kongeHcaTopbl U2 KepHEYiHIH aMILIMTYIAIbIK
MOoHIHE JIeHiH 3apsaTanaasl (KOHISHCATOPbIH 3aps/Ibl JKOFapbl dKCIIOHEHT apKbLibl xkypeni). Ceoedi U2 > Uc ockl
YaKbIT apaibIiFbIHAarbl TOK ia = ic + iH. T2 T3 yakbIT apaneirbinga, U2 kepHeyi aszafibin, Uc-1eH a3 OosiraH Kes3ze,
koHzeHcaTop RN xykremecine Tycirm, pa3psi] TOTBIHBIH Ki{ipiCiH TONTHIPab! (cyper. 7.6, 0).

Opi Kapaii, TI30EKTer1 MPoLEecC ME3riI-Me3riyl KalTalaHapl, SEFHU.CY3I1 KOHICHCATOPbIH dHeprus ke3inen I1C
TOKBIMEH ME3TiI-ME3I'I 3apsiiTay *KoHe OHbI KaOBUIIAFbIII TI30CriHE MIbIFapy. 3. DJICKTP CUTHA KYIICHTKIIITEepI

KymeiTkimTep-0ys1 KyaT Ke3iHiH SHEpPTHUsChiHA OaMIaHBICTHI JJICKTP CHUTHAJAAPHIHBIH IapaMeTpiepiHiH
MOHJICPIH apTThIpyFa apHajFaH Kypburrsuiap. CurHanmapApiH O6enriai Oip mapaMeTpiepiHiH MOHIEPiH KYIISHTY YIITiH
OPTYPJTi KYIMIEHTKIMTEP KOMAAHBIIAEL.

OcsI HeTi3e o1ap KEpHEY, TOK KoHE KyaT KYIIEHTKIIITepiHe OoiHei.

KytmeATKimTep 1 ChI3BIKTHIK KOHE CBI3BIKTHIK €MEC )KYMBIC peKUMIePi MyMKiH. CBI3BIKTHIK YKYMBIC PEKHAMI
0ap KyIEHTKImTep/e KYMeHTireH curaai (opMachlHBIH MIHIMAIABI OYpMaTaHybl allbIHAIBL.

CBI3BIKTBIK €MeC KYMBIC peXuMi Oap KyIISHTKimTepae KipicTeri KepHey MoHI Oenrimi Oip IIeKapajbik
JEHTeHIeH achlll KeTce, KYMEHTKIIITIH MbIFbICBIHAAFE KEPHEYAIH e3repyl ic XKy3iHae KOK. MyHmal KyIIeHTKIimTep
UMIYJIBCTIK TEXHUKAHBIH KYPBUIFBUIAPBIH/IA, COHBIH IIITH/IE JIOTHKAIBIK KYPBUIFbUIAp/a KOJIaHbIIA/IbL.

Kazipri yaxpITTa KYIIEHTy TEXHHWKAChl WMHTETpaipl OpBIHAAyda KYIIEWTKIMTepAi KeHIHEH eHri3yre
Herizgenred. COHOBIKTaH KYIIEHTKIIITEPIIH ©31epi eMec, oJapAsl aBTOMATTaHABIPY, OacKapy XoHE eJmeyIiH
opTypii GYHKIHOHANIBI TYHIHIEpPIH XKY3€ere achlpy VIIIH KOJNJaHy ©3€KTi OONbIm TaOblIaabl. KymelTy caThIChIHBIH

KYPBUTBIMABIK Ti30€ri cyperTe KkepcerinreH. 7.7.
[ ] - —1

— -
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7.7-cypeT-KYIIEeHTy CaThICHIHBIH KYPBUIBIMBIK Ti30eri

Byt Ti30exTe Ue-ChI3BIKTH eMec OacKapbUIaThIH 3J1eMeHT (TpaH3ucTop); UvX — KYLIEHTUIreH curHan 0epijierin
Kipic Ti30erinin kepueyi; Uvyh — kymeiitinred curaan ansiarad LLbiFeic Ti30erinig KepHEYi; € — TpaH3UCTOPIBIH KyaT
AKKyMYJISITODBI.

Kymeiity mporeci Ue CBI3BIKTBI €Mec 3JIeMEHTiHIH KeAepriciH, JeMeK Kipic KepHeyiHiH HeMece TOKTBIH
ocepineH LIbIFpIC Ti30€riHaeTi TOKTHI ©3TepTY apKbUIbI KY3€Te aChIPbLIAIbL.

Ocputaiiiia, naiga TypakTsl DMO Ke3iHiH 3J1eKTp SHEprHsCHIH Kipic cUTHaJIbIMEH OepinreH 3aHFa coiikec 99
KEIEpriCiH e3repTy apKbUIbl IIBIFBIC CUTHAJIBIHBIH 3HEPTHCHIHA alHAIBIPYFa HET131eTeH.

U
K, = % ;
BX
- KepHey OolibIHIIIA
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Bip xackanTeIH maiinacel oferTe GipHele OHIBIKTBI KYpai/Ibl, a1 HHKEHEPIIiK ToxKipuOe YiIiH GipHele MbIH
Ka)KET, COHJIBIKTAH OJIap KOl CaThUIbI KYIICHTKIIITI KOJIaHa kI, OHIa 9pOip Kelleci KacKa | allJIbIHFbl KaCKaAThIH
IIBIFBICBIHA KOCHLUIA/IBI.

Kerm carbutbl kymentkimTia nagace: KU = K1- K2 - ... -kn, myanaret K1, K2, ...Kn — op xackaiTeIy maiiaa
kodurmentTepi.

OJIeTTe KOl CaThUTbI KYIIEHTKIIITIH COHFBI CATBICHI KyaT KYIIEHTKilTi 0oibIn Tadbuiaasl. Kepuey
KYIICHTKIIITEpiH e KoOiHece cyperTe kepceTiireH xarbl SMutTep (OE) Oap KyIIenHTKiIn KacKaabl KOJIIaHbUIA b
7.8.

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

Kyme#tTinren curaan ke3i-rBt koHe MO IBX imiki kemeprici 6ap ke3. YJKeH chIHbIMABLIBIKTE C1 (kebiHece
Kipic memn aTanazpl) xkoHe C2 (Oeiry mer aTanasl) KOHASHCATOPIAPHl TYPAKThI TOK Ti30eriH (KyatT Ti30eriH) Kipic ke3i
Ti30erineH xoHe RN xykTeme kemeprici 6ap KaObUIIAFRII Ti30eriHeH axkbIpaTansl. C2 KOHACHCATOPHI, apajIbiK -
KacKaJThl OaliTaHBIC KOHJIGHCATOPBI PETIHAE, KYMIEHTKIIT CATHICBIHBIH IIBIFBICHIH/IA KOJUIEKTOPJIBIK KepHEYIeH
KYIIEHTKIIIl CHTHAJIBIH aybICTIaIbI KOMIIOHEHTIHIH O6JIiHYiH KaMTaMachl3 eTeli.

Rk xenmeprici 6ap Pesuctop kaxerri maiiga kosduuentine ( RK (Ex tam)/mr), ssFHU TalaabH KEpHEYiHE
OaiyIaHBICTHI TaH1AJIa/IBI.

Herizri 6enrim (R1 xone R2 pesncToprnapsl) TpaH3UCTOPIBIH KAXKETTI )KYMBICHIH, SIFHU KipiC CHTHATBIHBIH
OonmMaybiH KamMTamachi3 erefi. R1 pesuctopsl Ibp Tok Ti30eriH Kypyra apHaiFaH.

R2 pesucroprsiven 6ipre R1 kyat ke3iHig " + " KBICKBIIIIBIHA KATHICTHI UOIT HETi31H e 0acTamKbel KEPHEY I
KaMTaMachl3 eTeqi.

Re pe3ucTops! TemnepaTypa e3repreH Ke3/ie KacKaAThIH JeMally PeKHMIH TYpaKTaHAbIpyFa apHaJlFaH Tepic
Kepi Oaiinanbic nemMeHTi Oonbin Tadbutagpl. Kongencatop CO myHTHpyer pesuctop RO aybicnansl TOK OoiibiHIIA
KOCIaraH/1a, KepiHici Tepic Kepi OaiaHbIC KacKaIThl OOMBIHIIA aybICTIATBI KYPalThH. BoiMaybl KOHIEHCATOPIBIH
CD okenai exi TeMeHzneTy K03 GUIMEHTTEPiH KYIWIEUTy cxema. Jlemany pexXuMiHiH MapaMeTpiepiHiy TeMiepaTypara
TOYENILIIT KOJJIEKTOPABIH JIeMally TOTBIHBIH TEMITepaTypara Toyelaulirine 6ainansicThl. Ikp TOTBIH TYpaKTaHIBIPY
mapajiapsl OoNMMaraH Ke3/Ie OHBIH TeMITepaTypalbIK e3repicTepi KacKaAThIH JIeMally PeKUMIHIH e3repyiHe oKelei,
Oyt LLIprFpIc cUTHAN KUCBHIFBIHBIH MIlIiHIH OypMasayFa oKelyi MyMKiH.

0D 0ap xacKaATBIH XYMBIC icTEY IPUHLIHUII KeJecieH.

Cxemaza TYpaKThl TOK KOMIIOHEHTTEP1 MEH KepHeyJiep OonFaH Ke3zae, AWHbIMAaJbl KepHEYIiH KYIISHTKIII
CaTbICBIHBIH KipiciHe Oepy TpaH3UCTOp 0a3achIHbIH aybICIasIbl TOK KOMIIOHEHTIHIH Maia 00iTybIHa 9Kelleai, AeMeK,
KaCKaJTbIH LIBIFY Ti30€riHJeri TOKTHIH aybICIIaibl KOMIIOHEHTI (TPaH3UCTOPIBIH KOJIIEKTOPIBIK TorbiHAa). RK
pEe3UCTOPBIH/IA KEpHEYAIH TOMEeH IeyiHe OaillaHbICThI KOJUIEKTOPAA KEpPHEY/IIH aybIcTiaibl KOMIIOHEHTI JKacaaibl, Ol
C2 xoHzeHCcaTOPbI apKbLIbl KACKaAThIH IIBIFBICHIHA — )KYKTeMe Ti30erine eTeni.

Bazanbik Tok Kipic cunaTraMacbiHa ColiKec e3repei xkaHe TypakThsl 1br koMmoHeHTiHeH Oacka 10 allHBIMAaITbI
Oomaner. COHBIMEH KaTap, Xal ®oHe 10 TOKTaphl e3repei.

DNeKTp TOTBIHBIH ©3repyiH Oile OTHIPHII, KOJUIEKTOPIIBIK KEpHEYIiH e3repyiH skoHe RK pesuctopeinaarst
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KepHey/liH ToMeHIeyiH Oalikayra Oonanbl. KomeKTopablK KepHey/iH aliHbIMaIbl KOMIIOHEHTI-0YJ1 KYHISHTKIII
CaTBICBIHBIH HIBIFBIC KepHeyi, 071 RK pe3ucTopbiHaa KepHEYy/iH TOMEHICYiHIH aybICIalbl KOMIIOHEHTIHE CaHIbIK TEH

XKoHe Kapama —Kapcsl, eiiTkeHi OF 6ap kymieiitkim kackan Kipic kepHeyiHe KatbicThl 180 LbFbic kepHeyine
aliHanabl.
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HCYV koieKkTopbIHBIH TOTHI 10 0a3alIbIK TOKKA KaparaHaa enayip yiikeH, ain RK > Rvx, nemexk, uvih mbrbic
KepHEyl UvX Kipic KepHeyiHeH efoyip yikeH. KackanTeiy nainaceix apTThipy yiniH RK pesuctopbiabiH MoHi RN
PE3UCTOPBIHBIH MeIIepineH 3-5 ece kom Tannanaabl. Kipic keaepricinin ToemeH MoHi OE Gap KyIIeHTy caThICBIHBIH
0acThl KeMIITLUTIri OOJNBIN TaObLIaabl. ByJ1 CHTHAJ KO31HIH TOTHIH 9OHE OHBIH 1IIKI KSICPTiCIHIEr1 XKOFaJITy KyaThIH
apTTHIPaJIbI.

Bypmanaychi3 KylIeHTinreH Kipic KepHeyJepiHiH e3repy AUana3oHbIH Oaranay YIIiH aMILTATYIAIbIK
curarTaMa Koimanbuiasl, Oy [LbFeic kepHEYiHiH aMIuMTyAanbiK MoHiHIH uvy F Uvx f const TypakThl Tok
XKUUTIrH/IE Kipic KepHEeYiHiH aMIUTUTYIalbIK MOHIHE Tayeniniri (cyper. 7.9, a).

a )
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7.9-cyper-11IbIrpic KepHEYiHIH aMILIMTYIAIbIK MOHIHIH TYPAKThl TOK JKHLUTITIHCTI KipiC KEpHEYiHIH
AMITUTUTYIATBIK MOHIHE TOYCIAUTIT

1-3 6emim IIBIFEIC KEpHEYIHIH aMITTUTYIACKIHBIH KipiC CUTHAJIBIHBIH aMIDINTYAAChIHA ITPOITOPIIHOHATIBI
TOYENIUTITIHE COMKEC KEeNe.

Ocs1 OoiMIte KEpHEYIIH 6CYiH aHBIKTayFa 00J1abl. AMIUITUTYIAITBIK CHITATTaMa IIBIFY KePHEYIHI€ MEHIITIKTI
Kemepriiep MeH KYIICHTKIIITIH ITYBUTBIHBIH O0ITybIHA OaliIaHBICThI MIBIFY HYKTECIHEH oTmeiai. Umin mamacsl
OOMBIHIITA KYIIEHTKIMTIH KipiC CHTHAIBIHBIH €H TOMEHT1 KepHEY JIEHIeiH (Ce31IMTaNIBIK) OaFamai bl

3-HYKTere colfkec KeeTiH Kipic CHTHAIBIHBIH OenTiii 6ip MoHiHe xeTken/e, IIbIFbIc KepHEeyiHIH Kipic
CUTHAJIBIHA TOYEIIUTITIHIH TPONOPIIHOHANIBITBIFE OY3bLTA B,

Erep 6azanbIK TOKTBIH Kipic KepHEYIHIH KOHE CaH/IBIK OKBITYIIBIHBIH TOTBIHBIH ©3Tepyi CHIIAaTTaMaHbIH
CBI3BIKTHIK OeiiMiHe colikec kence, oHfa LIsiFrpic kepHEYiHiH (hopMack Kipic KepHeyiHiH (popMackiHa coifkec Kememi
(MBIcabl, Kipic — CHHYCOU]I )KOHE IIBIFBIC — CHHYCOWI).

[lexapanbIk HYKTE 4-HYKTE OONBIT TaObLTABI, OH/IA MIBIFBIC KEPHEYl MAKCUMAJIIBI MOHIHE XKeTel )KOHE OHBIH
(hopmacsI KipiciieH cabIcThIprana OypmananOaiiipl (KAHBIKTEIPY PEXKIMI).

Op TYpIi XKUAUTIKTEPAE KOHACHCATOPIIBIK OalIaHbICHl Oap KOIl CaThUIBl KYIIEHTKIMITIH KACHETTEpiH Oaranay
YIIiH aMIUIATYTATBIK- KA UTIKTIK CHTIaTTaMa KOJIaHbUIa b, SFHU KYIIEHTKIIITIH naiina 60y koa¢hGUIreHTiHIH Kipic
CUTHAJIBIHBIH TYPAKTHI MOHI 0ap TOK JKUALTITIHE TOYeIIiIIri.

Ku=Ff v ex-const (cyp. 7.9, 0).

Kymefitkim Tti30erinae KoHAeHCATOpIApAbIH OONMybl JKOHE TPAH3HUCTOP TapaMeTpiepiHiH IKULTIKKe
TOYEJAIIITT KipiC CHTHAJBIHBIH JKAUTIN ©3repreH Ke3fe KYMICHTKIINTIH HIBIFBICBIHIAFE KepHEy aMIUMTydaja na,
(azama na esrepemi. COHABIKTaH, iC XKY3iHIE KYMIEHTKIMTIH (a3aiblK XALTIK CHITATTaMaChIH J1a 3epTTey Kepek, Oy
(hazanbIK BIFBICY OYPBIIIBIHBIH KU LTIKKE TOYEIIUTIT1.

OzeTTe KOpCeTIreH cunaTTaManblH OapbhIChIHA cXeMa 3JIeMeHTTepl nmapameTpiepiniH acepi TemeH (fH) sxone
xorapsl (fB) xkuiiikTep cajgachlHAa 3epTTENeT.

AMIUTATYTANBIK-KAUTIKTIK CUIIaTTaMara COMKeC JKULTIKTI OypManaychl3 TYpakThl Kipic ko3 uIueHTIMEeH
JKYMBIC icTeyre OONaThIH KUK JTUANa30HBIH aHBIKTayFa Oonanmbl. by sxwuinik muanasonsl (fl f2) xymedTkimTig
OTKi3y >Konarbl Jien aTanaasl (cyper. 7.9, 6).

KymeATKimTiH KepceTKiluTepiH jkakcapTy HeMmece oraH Oenrini Oip kacuerrep Oepy YIIiH (MBICAbI,
TeMIIepaTypaHbl TYPAaKTaHABIPY ), COHAANH-aK CHI3BIKTHIK MHTErpaJIIbl CXeMajapAa KYIIEWTKITepai Kypy YLIH Kepi
Oaitnanbic (OXK) KonnaHbLIA b

Kepi Oaiinanbic-kymedTkimTiy IlbpIFbic mamMachblHBIH OHBIH KipiciHe ocepi, srHM Kepi Oaiinanbic
KYIIGHTKIIITIH KipiciHE OHBIH LIBIFYbIHAH CUTHAN Oepy apKbUIbI KY3€re achbIpbliabl.

Kymeiitkimrepae apTypi kepi Oaiinanbic Typiepi KoJIJaHbUIAIbL.

OX kepinici kepi OaiinaHbIC )acay YIIiH KoidaaHeaTeiH LbIFbICc mapaMeTpine xkoHe KYIIEHTKIITIH KipiciHe
Kepi Oaiimanbic Oepy omiciHe OaiinmanbicTel. OcbiFan OaiinmaneicThl OJK KepHEy MEH TOK OOWBIHIIA, CEPUSIIBIK JKOHE
napasiesib, OH oHE Tepic, alHBIMaIbl HEMeCe TYPAaKThl KOMIIOHEHT OOMBIHIIA Gonabl.
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Kepi OalinaHbICTBIH ocepi He KYIICHTKIINTIH KipiCiHae maiija OONaThlH CUTHAIJIBIH YJIFalOblHA (IIBIFBIC
CUTHAIIBIHBIH Oip Oediiri Kipic cHrHaibIMEeH KOCHUIa/bl) HeMece a3aloblHa (IIBIFBIC CHTHAJIBIHBIH Oip Oemiri Kipic
CUTHaJIBIHAH aJIbIHABI) OKeMyi MyMKiH. bipinmi xarnaiina OXX oH men atanansl, eKiHIIICIHAC-TEPIC.
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Kymelitkimrepae oH Kepi OaiylaHbIC JIEpJiK KOJJAHBUIMAHBI, Oipak op TypJi aBTO T'€HEPaTOPJIapIbIH
JKYMBIChIHA HET13/1CITCH.

Tepic kepi OaiimaHpIic KYHIEHTKIIITEpAE ©T€ KEH KONJAHbUIaAbl. Byl KyIIeWTKiITep HerisiHge opTypii
(GyHKIMOHANIB MaKCaTTaFbl KYPBUIFBUIAPIBI KYpyFa MYMKIiHAIK Oepeli: KOCKBIIITap MEH KepHEy ecenTerimrepi,
HHTErpaTopiap, cy3riiep xoHe T. 0.

4 UnaocTpanusiiiblK MaTepuai: cabak oTKi3y VIIiH Kelleci MaTepUualJIblK - TEXHUKAIBIK KAMTaMachl3 €Ty
KOJIIaHBLIa/Ibl: HOYTOYK, MYJIETUMEHSIIBIK TPOEKTOP, IKpaH.
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3. T'enbman, M. B.OCHOBBI 3JIEKTPOHUKHU [ DIEKTPOHHBIN pecypc] : UCIOIHEHHUE HACTOJILHOE PYYHOE
MUHHMOIY/IbHOE : MeTo . ykasauus / M. B. I'eneman, B. B. Illymasxos. - Uenstounck : Yurex-IIpodu, 2013. - 80 c.

4. Adanacbesa H.A., bynat JLII. DnekTpoTrexHuka U 3jaekTpoHuka: Y4eo. mocooue. CII16.: CITI6I'YHullT,
2010. 181 c.

5. JlaBpos B.M. JI 13 DnekrporexHuka U 3j1ekTponnka: Koncmnekr jgekiuii. — OpenOypr: 'OY OI'Y, 2004. —
98 c.

6. Ata0ekoB I'.l. Teopernueckrue OCHOBBI JICKTPOTEXHUKH. - M.: Bricias mikosaa, 2006, 1.1,2,3

7. Tlandwunos .M. DnekTpoTeXHUKA U DICKTPOHHMKA B dKCIIEPIMEHTaX U ypaBHEHUSX. [IpakTuKyM Ha
Electronics Workbench. Tom 1: DnektporexHuka, ToM 2: Dnekrponuka, -M.: JIOJEKA, 2002 r. 1 tom -303¢. u 2
ToM -287c.

KOCBhIMIIA:

1. COopHHK 3a/1a4 TI0 TCOPETHICCKIM OCHOBaM 3JIeKTpoTeXHHUKH. Ilom penakumeit JI.A. becconona. -
M.:Bricmas mikonaa, 2008

2. AdanackeBa H.A., bBynar JL.I1. DnektpoTexHuKa u 31ekTponuka: Yued. mocooue. CI16.: CTI6I'YHulIT,
2010. 181 c.

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

4. T'yceB B.I'. DnekTpoHHKa ¥ MEKPOIIPOIIECCOPHAst TeXHUKa: yueOHuK 1yt By30B / B.I'. I'yces, FO.M. I'yces.
— 6-e 3., crep. — Mocksa: KanoPyc, 2013. — 798 c.: un

5. becconos JI.A. Teoperndeckre OCHOBBI JJIEKTPOTEXHUKH. DIeKTprudeckue menu: yaeoHuk / JLA.
Becconos. — 11-e uzn., mepepad. u gon. — M.: I'apmapuku, 2007. — 701c.: un

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

7. Cnasunckuii A. K. DiekTpoTexHuka ¢ OCHOBaMH AJIEKTPOHUKHU: yueOHoe mocodue / A.K. CnaBunckuii,
N.C. Typesckuii. - M.: U/l ®OPYM: HULI Uudpa-M, 2013. - 448 c.: uin.; 60x90 1/16. - (IIpodeccuonansnoe
obpasoBanue). - Pexxum noctyma http://znanium.com/catalog.php?bookinfo=494180

8. Dnexrpuueckue n3MepeHus: 1 mpuoopsl : Yued. mocol. s CTy. By30B, 00y4. IO HAIIPaBJICHUIO
ronroToBku OakanaBpoB u maructpos / .M. Konbanuenko, [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 yrpaBiieHUsS XUMHKO-
(apMareBTHUEeCKMMH IporeccaMu. - Anmartsl : OBepo, 2020. - 128 c.

6.bakbuiay (Macenenep, MiHIeTTep, HIeNIiMIep KHe T. 0.)

1. Ty3erkim KypbUIFBIHBIH MaKcaThl KaHai?

2. Bip ¢a3zanbl 6ip nepuoATH TY3ETKILI NPUHLIMIIIH CUIIATTaHBbI3.

3. Bip ¢a3zanbl exi caThUIbI TY3ETKILITIH KYMbIC TPUHIIMITH CUTIATTAHbI3
4. Y da3zaisl TY3eTKIMTIH )KYMBIC TPHHLIUIIH CUIIaTTaHbI3.

5. KymeH ki KypbUIFBIHBIH )KYMBIC TPUHIIHIII.


http://znanium.com/catalog.php?bookinfo=553180
http://znanium.com/catalog.php?bookinfo=494180
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6. Kymelity koadduirenTi Here Teq?

Ne 8 nmopic
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1. TakbIpbI0bI: CaHIBIK 2JICKTPOHKKA Herizaepi. CUrHaIIapapl CAaHIbIK oHIey MUKpomnpoieccopisl 0ackapy
Kyheci.
2.Makcatbl LIndpibIk 37eKTpOHIKA %KOHE MUKPOIPOLIECCOPIIBIK TEXHUKA HETi3[ePiHiH HETI3T1 TYCIHIKTepiH
MeHrepy.KyIIeHTKImTepaeri Oainanbic.
3. JapicTin Te3ucrepi:
1. JlorukamnsIK dJIEMEHTTED
2. Muxkpornporiieccopiap

1. OtkeH FachipAbIH 60-11bI )KBULIAPBIHA JICHIH 3JIEKTPOHIBIK KYPBUIFbLIAP/IBIH JJIEMEHTTIK 0a3achiH
JIMCKPETTIK (3KeKe) KOMIIOHEHTTEP KypaJbl: KYHISHTKIII 3JIEMEHTTEp, pe3ucTopiap, KoHaeHcaTopiaap xoHe 1.0. 50-mri
KbUTApFa JAeHiH KYIIESHTKIII 3JIeMEHT OOJBIN apThIHAH TPAH3UCTOPMEH aJIMACTBIPBUIFaH 3JIEKTPOHIBIK JaMIiaiap
TaOBUI/IBL.

AmmapaTypaHblH Maccachl MEH Ta0apHTTEpiH KeMITyre TaJbIHBIC 3aMaHayW JJIEKTPOHJBIK anmapaTypaHbiH
AJNIEMEHTTIK 0a3achlH KYpaWThIH HHTETPANJBIK MHUKpPOCYIOANTApAbIH KYphUIybIHA amibll Kenji. Mukpocynoanap
AHAJIOTTHIK JKOHE CaHIBIK OOJIBII OOJTiHeI.

NMnynbCeTiK KYpBUIFbUIAp MOHJEPIIH Y3/AIKCi3 KaTapblH KaObULNAM alaThlH CHUTHAAAPMEH JKYMBIC YIIiH
apHaJFaH aHAJOITBIK MHKpOCcyj0angapjaa OpbIHIaNaasl. AHAJOITHIK MHUKPOCYJI0agap/sl MaMaHIaHIbIPbUIFAH JKOHE
ombeban nerr Oemnei.

MamaHIaHIBIpEUTFAH MUKpOCYJIOaapaa TYHIH HeMece TeK KaHa O€nTili THI KYPBUIFBICHI JKHHAKTaja
anmagpl (MBICATBI, TIKOYPBIMITEI HWMIYJILC TEHEpaTopiaphl). OMmbOebanm MUKpocyiIdamapAsl Typili TYWIHIOEp MEH
KYpBUTFBLUTAP/IBI TYPFBIZY VIIiH KongaHaabl. OJapra orepaoHIbIK KYIIEHTKIIITep MEH KOMITapaTopIap >KaTa bl

NMnyasCTik KypbuUIFbLIap Oip-OipiHEH OpbIHIATIAThIH (DYHKIUIAphl OOMBIHIIA a)KbIpaThUIa bl (TYpJIi Gpopma
HMITYJILCTApbIH TeHepalusiay, HMITYJIbCTapasl Kypy koHe T.0.).OchlmaH Oacka, MyHIall KypbUIFBLIAPABIH 9pOip

THNITEPIHAC opeker eTeTiH HAMITYJIBCTAP napamerpiepIis TYpIi IaMaapblHa ne bomna
anaapl (MBICAIBI, aMIUIUTYQ, XKHUUTIK, epy, KybICTHIK). COHABIKTAH Ja TiNTI MaMaHAaHIBIPBUTFAH MUKPOCYJIOAIap IbIH
e3iHme ImKi («acmaibl») SJIEMEHTTEPIiH KOCBUTYBl KAapaCTBIPBUIFAH — MIBIFBICTHIK HMITYJIBCTIK Ti30EKTLTIKTIH

napamerpiiepl aHbIKTAJIATbIH PE3UCTOPIAPAbIH, KOHICHCATOPIAPABIH.

OMOeban aHaJIOTTHIK MHUKpocyii0ajmapra KOCBUIFAH aclajbl dJEMEHTTEp, COHBIMEH KaTap, KYPBUIFBLIapMEH
OpBIHAANATHIH (YHKUUSUIAPIbIH CHUIIATTAMACHIH aHBIKTAHAbI(MBICANBI, TeHEpauusaiIay, KYIEHTy, HHTErpaaaay XoHe
1.0.).

CaHpaplK KYpBUIFBUIAp JIOTHKANBIK (DYHKUMSUIAD JKY3€re achlphlIaThlH  CaHABIK  MHKpocyilamapna
opbiHaanansl. Kes-kenreH JOrvkanblk (DyHKOMSATIApPABl 3JIEMEHTTIK JIOTHKANblK — (DYHKUMATIApABIH KeMeriMeH
Kepceryre Oonaabl — JIOTWKAJBIK AHBIMAJIbUIAPIBIH KOHBIOHKIUSCH], TU3BIOHKIMACKH XoHE MHBepcHschl. OcblnaH
KOHE, HEMECE, EMEC »snemeHTTepiHEH Ke3-KeNreH KUBIHIBIKTaFbl CaHABIK KYPBUIFBIHBI KYpacThIpyFa
OomateiHAbFE IbFaApl. Ocekl MarbHama KOHE, HEMECE, EMEC »snementrepi om0e0am XHUBIHTHIK OOJBITI
ta0putanel. JKOHE, HEMECE, EMEC »snemeHTTepiMeH KaTap WHTETpalMsSHBIH a3 IOPEKECIMEH ©HEepPKICIIeH
HMHTErpalsIHbIH OpTallla, YIKEH JKOHE oTe YIKEH JOpEeKeciHIeri CaHIblK MUKpOCcyI0anap MbFapbliafbl — COMKECiHIIe
oprama (CUC), ynken (BUC) xone ete ynkeH (CBUC) wmHTerpammsik Mukpocyiibamap. DIEMEHTTIK JIOTHKAJIBIK
(YHKUMSHBIH ILEKTENreH CaHbl, COHBIMEH KaTap, CaHAbIK CHUTHAJJApAbIH KOMIIOHEHTTEP1 TEK KaHa €Ki MOHre ue
0onybl CaHABIK KYPBUIFBUIAPABI acmajbl 3JEMEHTTEpAl KOJJAHYChl3 TEK KaHa MHUKpocyi0anapia OpbIHIAyFa
MYMKIHIK Oepeti.

HEMECE muoarsik jgorukaibik 3jiemeHTi. HEMECE (nu3proHKTOPIBIH) MIBIFBICBIHAA 1 OOMYyBI KaKerT,
erep Kem jerenjie Oip kipiciaae 1 6onca. by ymniH mbirpicTa matiga 6onran 1 6acka kipicter 0-IiH o1 kepre TycyiHe
KapChUIBIK KOPCETYl KaxKer.

8.31, a - cypertiH cynbaceiHaa OyFaH KipicTepiH OipiHeri KOFapbl MOTEHIHAI (JIOTHKANBIK 1) albiK U0
apKBUIBI TOJNBIFBIMEH Jepiik pesucropaa R (Rx orB«R)0OemniHyiMeH KoHE KaToJ JKarblHAH aHOIBIHA JIOTUKAIBIK 0-/1iH
TOMEHT'1 JICHIeli TYCETiH IUOITHI )Ka0aThIHIBIFBIMEH KOJI KETKI31Ie.
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8.31 - cyper - HEMECE norukaibIk 3J1eMeHTI

OnementTiH mbiFbickiHaa (8.31, a - cyper) norukaneik 1 Gonazgpl, erep OipiHIII KipiciHAe HeMece eKiHIIi
KipiciH/ie, HeMece €Ki KipiciHae ne Oip yakbITTa JOorukaibiK 1 Oojca. EKIKIpicTiK TU3BIOHKTOPJBIH MIAPTThI OCHHEC]
8.31, 6 - cyperTe KepceTinTeH.

7KOHE muoarnik JiorukajbiK djaeMeHTi. JXOHE snemeHTiHIH (KOHBIOHKTOPJIBIK) HIBIFBICHIHIAA 0 OOyBI
THIC, erep oJI KeM JiereHie 0ip kipicinae 6osica. byt yiuiH mbiFbicTa maiiga 6onran 0 Gacka KipicTeH 1-1iH 011 xepre
TYCyiHE KapChl TYPYHI THIC.

8.32, a - cyperinin cyyibaceinga OyraH Temenri norennuan UQ (jorukanbik () KIpiCTEH IIBIFBICTAFbI AIBIK
JIMOJI apKbUIbl TYCETIHAINIMEH JXOHE KaToJblHAa KIpiCTeH jorapbl moTeHinan Ul (JIorukanbiK 1) KaTKbI3bUIATHIH
JTMOJTHI 5ka0ybl apKbLIBI KOJI XKETKI3EII.

tEy
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8.32 - cyper - )KOHE norukajibik 3JIeMEHTI

Kopek ke3inig kepreyi Ul nmoreHmuanbHan ackin Tyceni. COHABIKTAH [1a, OapIIbIK KipicTepiHae JTOrHKaiIbIK, 1
opekeTTe OOIFaH Ke3Je, JUOATAp alllbIK JKOHE JIEMCHTTIH IIBIFRICBIHA OHBIH KipicTepineH Ul moreHInansl Oepiseni —
JoruKaiblK 1. DneMeHTTiH mBFbICHHAA (8.32, a - cyper) norukanslk 1 Gomanbl, erep OipiHIIi KipiciHJe KOHE eKiHIII
KipiciHme jJorukaisik 1 6omca.

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

EMEC norukansik 23jemenTi. EMEC aneMenTi (MHBEpTOp) JOTHKAIBIK  CHTHAIIB  WHBEHTHPIEYI
Ka)keT: Kipicreri jormkamblk 1 (MbICaibl, )KOFaphl MOTEHIHMANFa COWKEC KENETiH) IIBIFBICHIHIA JOTHKAIBIK 0-7i
(TeMeHTi MOoTeHITNAaNI) KaMTaMachl3 €Tyl KaXKeT, )KoHEe KepiCiHIIIe.

BypreraHan Oenrimi OonraHmai, OCBIFaH yKcac KacHeTke opTak sMuTrepMmeH (8.33, a - cypeT) HeMece OpTak
arpiaMeH (8.33, 6 - cyper) KUITTIK Kackas ue.

Ocpunaitma,  erep N-p-N-TunTi  OWMONSAPIBIK ~ KPEMHUIUTIK  TpaH3UCTOpABIH  OaszaceiHa (8.33, a -
CYpeT) JKeTKUTIKTI IIaMajgarbl OH KepHey acep erce (JIOTWKaNbIK 1), OHJa KOJJIEKTOPJBIK TOK KAHBIFY TOFBIHBIH
monine skereni (IK=IKu»EK/RK), an xomiekropaarsl KepHey HeJre akblH MoHre jeiiin temenaeiini (UK=FEK-
IKaRK»0).

a) 6)
8.33 - cyper - EMEC noruxamnsIk 351eMeHTi



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTYCTiK KasakcTaH MeauumnHa akagemusicbl» AK AQ «lOxHo-KasaxcTaHcKas MeguuuHCKas akaaemus»

«Mmxepik moHAEp» Kadeapacsl 76/11
- - — - - 1 Ger. 61
Japic kemeHi « DNeKTPOTEXHUKA KIHE OHIIIPICTIK AMESKTPOHUKA HEri3aepi» Gerren

bazara ynkeH emec kepHeynaiH ocepi kesiHme (orukanbik 0) KpeMHUWITIK TpaH3UCTOp ic  IKY3iHzAe
#a0bIK (Uorn » 0,6 B) — komnekropnsik ToK i1K»0, anm komtekropaarbl kepHey UK»EK. MHBepTOpIabIH IMIAPTTHI
Oenrici 8.33, 6 - cyperTe KenTipiIreH.
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2. Muxkpormporieccopap

Muxkpomporeccop (MIT) — Oyn Oackapy curHaiagapeiMeH OepinreH OarjapiaMa OOWBIHILA aKMapaTThl
OHJICHTIH, SIFHU OIEpalUsUIaplIbl JKY3€re achblpaThlH aKNapaTTHIK KYPBUIFBL: apU(METUKANBIK, JOTUKAJIBIK, CHTi3y,
LIBIFapy JKoHE T. 0.

Mukpomnporeccop *Korapbsl HHTETpallusHBIH Oip Hemece OipHelIe YnnTepi TYPiHIE JKy3ere achIpbliaibl )KOHE
KOMITBIOTEPITIK MPOIecCOpFa KaparaHya a3 GyHKIMOHAABUIBIKKA He.

MuKkpornporeccop MUKpPOAJIEKTPOHIBIK JJIEMEHTTEPMEH Oipre KOJNJaHbUIA b

- OarmapnamanblH cakTay Kypbutrbicel (KKT);

- JIEpEKTEP/Ii CaKTay KYPBUIFBICH (KBIIITY);

— GHT3y-1IBIFapy KypbUIFbick (Y BB).

Mukpornporeccopiad  JKoHE aTalfaH KYpbUIFbUIApAAH TYPaThlH JKyle MHKPOIPOLIECCOPIBIK Kyie
(MuxpodOBM) nen aranazpl.

Mukporporeccopsl bap *xyieHiH skanmbl GyHKIMOHABI AUarpaMMachl cyperte kepcerinres. 70.

By xyiiene keneci QyHKIIMOHAIIBI dIEMEHTTEp Oap:

3VII -mukporpolieccop OarmapiaMachiH KYpalThIH KOMaHIapIsl CaKTayabl JKy3ere aceipaanpl sxone JKTM-
JI€ JKa3bUIFaH aKmapaT KOPEKTeHy KepHeYIHer Y3UTicTep Ke3iH e )KoraIMai bl

3V ]I -MUKponpoIeccoOpMeH OHJICyre apHaIlFaH JIEPEKTeP/Ii CaKTay bl )Ky3€ere achIpaibl.

YBB-nepekrepai 3Y /1 eHrizyai xoHe oJapiabl CBHIPTKbl KYPHUIFBUIAP MEH KYPBUIFBUIAPFA MIBIFAPYIbI
KaMTaMachl3 eTeql.

Tpakr nepefaun agpecos

TFIH.}C r JII_"FZIL‘.']L'I‘I]"I

MHK
PDH {} {.L 4L AAHHBELX OT BHCIITHH A

PO ) ApHBOPOR H OGPATHO
- 3Vl 3V]1 VBB
LHEC
COoP
I 7 7
C TpakT nepegady KOMaH] 0 JaHHBIX
|]'-_‘u|.‘|‘r':| TOp TAKTOR |
Puc. 70

CaraT reHepaTopbl MEKPOIIPOIIECCOPIIBIK KYHEHIH OapIbIK TYHiHAEepi MeH OJOKTapBIHBIH KYMBICHIH JKY3€re
acbIpanpl. CaraT CUTHAJIaPbIHBIH T€HEPaTOPhl apKbUIbI 0acKapy KYpPBUIFbICHI KOMaHJaHbI OPBIHAAY YIIiH
AIEMEHTTEP/IH KaKEeTTi PETTUTITiH KAMTaMachI3 €Tell.

MukporporeccopibIK KyieHiH 6mokTapsl MukpornpoitieccopabiH KKII-nan sxoHe Kpitirynan Hemece Y B-man
aJBIHFaH MONIIMETTEpP/Ii ipIKTeyTe apHaIIFaH MEeKeH-Kalmap/ sl Oepy KOoNbIMeH, coHaii-aKk komanaanapasl KKII-man
MHUKPOIIPOLIECCOPFa KIHE KbIIIyIaH HeMece Y B-man Mukponpolieccopra xoHe OlaH aJlbIHFaH MAJTiMeTTepi Oepy
KOJbIMEH OalIaHBICTHI.

AxmapaTThl Oepy JKOIIAPBIHBIH eKeyi Jie Oenrii Oip eTKI3TiTepaeH TYPaIbl, OapIblH SPKAHCHICHI THICTI
KaOBUTAAFBIIITAP MEH MUKPOITPOIIECCOPIIBIK JKYHEHIH Ko3/IepiHe KOChLIa ajaibl, OYKLI KYiHeHiH OJIOKTaphIHBIH
TYHIHJIEp1 apachIHIa OaiIaHpIC JKacay YIIiH 9p OTKI3TIMTi OipHeIIe peT KoJIJaHaIbl.

Byran Tuicti GaitnansicTapabl (MyJIbTHILIEKCTEY) YaKbIT OOHBIHIIA OOy Il )KY3€ere achIpaThiH MUKPOIPOIIECCOPIBIH
Oackapy KYpBUIFBICHI KOJ JKeTKi3e/li. AKIapaTThl Oepy KOJBIH JKONAYIIbIIap/ bl KAXKETTI OaFbITTapFa JKETKIZyTe
apHAaJFaH €Ki JKaKThl KOJIiK MarucTpajIiMeH CallbICThIPyFa OOJIaIbI.

Muxkpomnporieccopsl Oap xyiie ekitik ecenrey xyiecinae (1-0) aknaparnen sxymeic icteliai. Exinik caHHBIH
op uudps! 6uT nen atanansl. Meicansl, 1110 canbl TopT OUTTIK eximik caH, an 110 cansl ymr 6uttik Can. Coin )KaKTarbl
€H YJIKeH OWT €H YJKEH cajMaKKa Ue, OH KaKTaFbl eH Killli (COMKECIHIIE eH YIIKeH KoHe Killli).

Mukpomnporeccop eHAEHTIH aknapaTThl co3/11 KYpaTbiH OuTTep TOOBI YchiHAAbl. Ce3/1eri OuTTepaiH caHbl
MHUKPONPOLECCOPABIH TypiHe OaiIaHbICTBI.

En xen tapanran ce3zep y3bIHABIFH 4, 8, 12, 16 6utTi Kypaiapl. Ce3neri OuTTep caHbl MUKPOIIPOLIECCOPIBIH
KeJien JKaJblHa KipeTiH KaObu1iay perucTpiepiHiH OUTTEPiHiH CaHBIH aHBIKTaHIbI.

Cesni KypaliTeiH OuTTEp TONTapFa OemiHei; 8 OMTTIK TOMm OalT Jem aTanabl.
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Cesni OaliTTapra 0emy eKUTIK Co3/li OH alThUIBIK jka3y (OpPMAChIH (OH alITBUIBIK KOJI) KOJIIaHY apKbUIbI
YCBIHYIBI KEHULACTE/I.

OH anTBUTBIK KOATAFBI KUK CO3/Il YCHIHY MHKPOITPOIIECCOPIBIH KYMBIC OaFIapiaMachiH kacay Ke3iHae
KaTelliKTep BIKTUMAIIABIFBIH a3aiiTyFa, COHBIMEH KaTap OHBI ayapy TEXHUKACHIH KEHUIIETYre MyMKIHAIK Oepei.
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Mukpormnporeccop-kenTereH (yHKINOHANIBI TYHIHAEPACH TYPaThIH KYPJeNi CAHABIK KYPBUIFHL.

MHuKpomnporeccopbiH TYPiHE KapaMacTaH, OHbI KYpy HETi31H KypalThIH Keke GYHKIMOHAIBI TYHiHAep
aXxKpIpaTyra OoJyapl:
- KOMaH/Ia CaHaybIIIbI-aFbIMIarsl yakeiTTa JKBT-1an koMaHaaHbIH MEKEH-KaibIH KAMTHIBL;
- KOMaHaajaap TipKeIiMi - MUKpoIIpolieccopaa oHbl opbiaay keseHinne KKII-nan canainran kKoMaHIaHbl CaKTayabl
XKY3€ere acblpaipl;
- ollepaH/I aJpecTepiH KaNbIITaCThIPYIIBI-KbIIILIMA aifHaIFaHFa JIeHiH JIepeKTep i (OnepaHAThIH) MEKEH-KabIH
KypaiTbIH Oip Hemece OipHerie Peructp;
- AJIV (apudMeTrKaIbIK-JIOTHKAIBIK KYPBUIFBI) - HOTHXEH1 Oip MIBIFyIaH Oepe OTHIPBII, KOCY, a3aiTy, CalbICThIPY,
orepanusiap )koHe, HeMece, eKi CaHHBIH (orepaHaiap/iblH) YCTIHEH Oomepanusuiapabl )Ky3ere achlpaibl;
- DaTapes-Heri3ri perucTp MaJIiMETTEP I MUKPOIIPOLIECCOPFa CHII3yre JKOHE OJIaH LIbIFapyFa KbI3MeET ere/li. baTapesra
THICTI Orepalius kacaMac OYpbIH KBIIIyIaH OIepaH| Kipeii.
Axxymymnstopra AJIY omeparusCbIHBIH HOTHXKEC] SHTI31UTe];
- aca kezien Kkaj peructpiiepi-AJlY onepalisuiapbid JKYpriszy ajaablHIa ASPEKTep Il YaKbITIA CAKTAY YIIIH KbI3MET
eTe/i.

Erep, MbIcaibl, eki caH]Ibl KOCY 9PEKETIH OpBIHAY KaxkeT Oosica, onia Oip CaH anjpiMeH OaTtapesya, ai
EKIHIIICI — JKees JKaJ| pErucTpiIepiHiy OipiHae caKkTanabl.
KenTteren mukporporieccopiap/a xesen sxaji perucTpiepiniH caHbl 6-Fa TeH.
barnmapmamansl opeiHIAy OacTanaraHFa JeHiH MUKPOIPOIIeCCOop 0acTammKhl Kyiae O0Iybl KepeK-0yJT YITiH OapIibIK
MHUKPOITPOIIECCOPJIBIK PErHCTPIIEP, COHBIH IIIIHIEe KOMaHIAJbIK €CeNTerim 0acTanKbl HOJIIIK Kyire OpHaThLIaThIH
"HeIi opHATY" CHTHAJBI OepiIeni.

4. UnJmocTpauMsiJIbIK MaTepuali: cadak oTKi3y YIIIH KeJleci MaTepHANIBIK - TEXHUKAJIBIK KAMTaMachl3 €Ty
KOJIJIaHBLI/Ibl: HOYTOYK, MYJIETUMEHSIIBIK TPOEKTOP, KpaH.

5. Oneduer:

Heri3ri:

1. DnexTporexHuKa U ekTpoHrka yaeOnuk / A. H. 'opOyHoB ; oz pen. A. B. KpaBmosa. - Anmatst
:OBepo, 2012

2. Iecrepkun, Anekceit HukonaeBru BeeeHrie B 3IEKTPOTEXHUKY. DIIEMEHTHI U YCTPOHCTBA
BBIYHCIUTENBHON TeXHUKH [TekcT] : yued. mocobue mis By3oB / A. H. llectepkur; YMO By30B 10 YHHB. TOTUTEXH.
obpasoBanuio. - M. : T'opstuast manms - Tenekom, 2015. - 251, [1] ¢

3. T'enbMman, M. B.OCHOBBI 37IEKTpOHUKH [DJIEKTPOHHBII pecypc] : HCIIOTHEHUE HACTONLHOE PydHOE
MHHHAMOJYJIbHOE : MeTo. yka3auus / M. B. T'enbman, B. B. Illynmsakos. - Yensounck : Yurex-IIpodwu, 2013. - 80 c.

4. AdanaceeBa H.A., bynat JLII. DnexTpoTexHuka u snekTporuka: Yued. mocobue. CI16.: CII6I'YHullT,
2010.181c.

5. JlaBpos B.M. JI 13 Dnekrporexnnka u 3nekrponnka: Korcmekr nekmuii. — Openodypr: I'OY OI'Y, 2004. —
98 c.

6. AtabexoB I'.W. Teopernueckre OCHOBBI IIEKTPOTEXHUKH. - M.: Boicmias mxomna, 2006, 1.1,2,3

7. Tandwunos JI.W. DnexTpoTexHUKa 1 SJIEKTPOHUKA B SKCIIEpUMEHTaX U ypaBHEeHUsX. [IpakTukym Ha
Electronics Workbench. Tom 1: Dnektporexnuka, Tom 2: Dnekrponuka, -M.: JOJAEKA, 2002 r. 1 tom -303c. u 2
ToM -287c.

KOCBhIMIIIA:

1. COopHUK 337124 IO TEOPETUYECKHM OCHOBaM aekTpoTexHuku. [lon penakumeit JI.A. becconoga. -
M.:Bricmras mkona, 2008

2. Adanaceea H.A., bynar JLII. DnexkrporexHrka u anekrporuka: Yued. nocodue. CI10.: CIIOI'YHullT,
2010. 181 c.

3. JlaBpoB B.M. JI 13 Dnexrporexnuka u 3nekrpoHuka: Koncnekr jgekunii. — OpenOypr: T'OY OI'Y, 2004. —
98 c.

4. T'yceB B.I'. DnekTpoHuKa 1 MUKPOIIPOIIECCOpHast TeXHUKa: yueOHuK st By30B / B.I'. I'yces, FO.M. I'yces.
— 6-e u3x., crep. — Mocksa: KnoPyc, 2013. — 798 c.: un

5. becconos JI.A. Teopernueckrne OCHOBBI 3JIEKTPOTEXHUKH. DJIeKTprdeckue uenu: yueonuk / JLA.
Becconos. — 11-e u3n., nepepad. u gomn. — M.: 'apaapuku, 2007. — 701c.: un

6. lanpnepun M. B. DnekTpoTexHuKa 1 37eKTpoHuKa: Y4yeOnuk / I'anenepud M.B. - M.:@opym, HULL
HNHOPA-M, 2016. - 480 c.: 60x90 1/16. - (IIpodeccronanpHoe 0Opa3oBanue). - Pexxum mocryma
http://znanium.com/catalog.php?bookinfo=553180
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7. Cnasunckuii A. K. DiIekTpoTeXHHKa ¢ OCHOBaMH AJIEKTPOHUKHU: yueOHoe mocobue / A.K. CnaBuHCKHUH,
N.C. Typesckuii. - M.: ]I ®OPYM: HULL Uudpa-M, 2013. - 448 c.: wi.; 60x90 1/16. - (IIpodeccronanbHoe
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8. Dnekrpuueckue u3MepeHus U MprOOPHI : Yued. moco0. s CTy/. By30B, 00y4. IO HAIIPaBICHUIO
noaroToBku OakanaBpoB U maructpos / .U, Konbauuenko, [1.A. Muxamun, A.C. Ctenanos; MOuH P®, ®I'OY
BIIO MI'VJIL. - M. : MI'VJL, 2014. - 89 c. : u.

9. ApsicranbaeB K.E., KymabexoBa A.b., YMapoB A.A. CuicreMbl ynpaBieHHs] XUMUAKO-
(hapMaieBTHYECKUMU TporieccaMu. - Anmartsl : OBepo, 2020. - 128 c.

6. bakpL1ay cypakTapsbl

. JIOrMKaJIbIK 3JIEMEHTTEpP JCTeHIMI3 He?

. JlJorukansik snementtin HEMECE ¢yHKUusicbiH TyCiHAIpiHI3

. JlJorukansik snementTiH JKOHE GyHKIusmapeH TyCiHIIpiHI3

. JJorukansik smementtin JKOHE\ J)KOK dyHKIusapsia TyciHaipini3

. Jlorukansik 3neMenTTiH JKOK QyHKIUsmapei TYCIHAIPIHI3

. Mukporporeccopre TyciHikTeme Oepir eTiHi3

. Mukpo3IBM nerenimiz ne?

. MuKporporeccopMeH KyHeHiH Kambl PyHKIIMOHAIIBI ChI30aChIH ChI3BIHBI3 )KOHE TYCIHIPIHI3
. MukporporneccopibiH, GyHKIIHOHAIBI TYHIHJCPIH Ti3IMIEHI3 )KoHE TYCIHIPiHI3.

OCoO~NOoO Uk, WN P

Ne 9 nmopic

1. TakpIpbIObl: MarHuTTiK ©piC TEOPHUACHIHBIH 3jeMeHTTepl. TpaHchopmaTopiaap. ACHHXPOHABI JJICKTP
KO3FaJITKBIIITAPhI

2.MakcaTbl: DJICKTpOMAarHeTH3M KYOBUIBICBIH KOHE MArHUT Ti30€KTEpiH, MarHUT Ti30CKTEPIHIH JKIKTEIYiH
3epTTey, TYPaKThl MAarHUTTI KO3FANFBINI KyIIl Oap KapamaibIM TapMaKTajJMaraH MarHuTTIK Ti30ekTepre Tanmay
KYprizy, TpanchopmaTopiap KypbUIFBICHI TPaHC(HOPMATOPBHIHBIH OpPEKET €Ty NPHUHIUIIH 3epTTey, aCHHXPOHIBI
KO3FaJITKBIIITHIH KYMBIC iCTE€y TIPUHITUITIHIH KYPBUIFBICHIH 3epPTTEY

3.JlapicTin Te3mucTepi:

DNIEKTPOMArHEeTH3M JKOHE MarHUTTIK Ti30eKkTep. MarHuT epiciH CHIAaTTalTHIH HETI3T1 IIaMaap.

DJIeKTp SHEPTHACHIHBIH KONTEreH Ko3/1epi MeH KaObUIIAFbIIITaphl KYP/AENi SIEKTPOMAarHUTTIK KYPbUIFbUIAD
00JIBITT TaOBLTA B, OJTAP/IBIH JH3aMHHbI, KYPBUIBIMBI )KOHE MaKCAThl OPTYPIIi. Anaiiia, )bl )Karaaiia onapabH
YKYMBICHI MAaTHUT ©PICIH KONJaHyFa HETi3/IereH, OUTKEHI dIIEKTP 3apsAATaphl KO3FAIIFaH Ke3/e SJIEKTP opicTepiHeH
0acka MarHHT epicTepi e maiiga Gomassl.

DJeKTp KoHE MarHUT epicTepi-Oip TaOMFATTHIH epicTepi, OUTKeHI MarHUT OPICTepl PETTENTEH KO3FalaThIH
3apsATapMeH, SIFHU 3JIEKTP TOTBIMEH YKacasabl.

Marsurt epicine 6aiTaHBICTHI KyOBLTBICTAp/AbI KeJleci IamManap apKpLIbl CHITATTayFa 0O0ia bl

- MarHUT OPICiHIH KEPHEYIIIT1.

Byt maraut epicinzaeri Oipiik oObeKTiIepre acep eTeTiH KYII apKbUIbl KOpCEeTUIreH BeKTopIbIK mama. CU
JKYHWeCIH/Ier1 MarHUT OpiCiHIH KepHEeyIiri OipiiKTepMeH eeHei-Merpre ammep (a / Mm);

[\-OpTaHBIH MarHATTIK OTKI3TIIITIri;

- MarHUTTIK HHYKLUs-MarHuT OPICIHIH KYIUTIK CHIIATTaMachl, MAaHUT OPICIHIH (OpMYIaMeH KepHEYIIriHe

B :HHUH

OailTaHBICTBI OPTAHBIH KACHETTEPiH eCKepe, Bakyymaa MarauT epiciHiH HHAYKIHSICH MEH

B=pyH .
KepHeyl apaKaTbIHACIICH OaiiIaHbICTHI MyHJarsl L =4 cT*10-7 I'H/M — BaKyyMHBIH
MarHUTTIK KACUETTEPiH CUNIATTalThIH MarHUTTIK TYPaKThl. SI KyleciHaeri MarHUTTIK MHAYKIUS OipJriri-
Tesla (tl). @eppomarHuTTiK MaTepranAap YIIiH HHAYKIUSHBIH MarHUT ©PICiHIH KepHEYiHEe TOYeJIUTIr
KaJIIBI )KaFAai/1a ChI3BIKTHI EMEC;
@d-MarHuT arbIHbL. BIpTEKTI MarHuT Opici Ke3iHae
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(=const) xoHE OPICTIH s TUIATHOPMACHIHA IEPIICHAUKYIISIP OAFBITHIHAA S IIATPOPMACHI AP KBLITBI
MarauT arbiael F = BS teH. CU xyliecinie MarauT arbIHBIHBIH OipJiri Bebep (BO) Gombim Tabbutamer; 18O =
1TJT » m2.

deppoMarHUTTIK MaTepHaIIap/IbIH KaCHeTTePi
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Marsut epiciHiH acepiHeH 0olaThIH PeppOMarHUTTIK MaTepHAIAPIbIH KACUETTEP1 MATHUTTEITY KUCHIFBIH

. B=pop A
CHIaTTaH bl .

Byt Toyenninik MarHut epici 6ipTekTi OoNaThIH apHalbl CAKMHANBIK YITUIEpAiH KOMEriMEeH SMIUPUKAIBIK
TYpAC OpHAThIIaAbl. MYH/Ial YT 3epTTeNeTiH GeppOMarHUTTIK MaTepUaIaH jKacallFaH TOpou OOIybl MYMKIiH,
OHBIH KOJIJICHEH oJIIeMIepiHeH (OKyKa KaObIPFasibl TOPOM/T) KOIT OOaThIH MATHUTTIK ChI3BIKTAP/IbIH Y3bIH IBIFBI.
Topounara W OypbUIbICTAPBIHBIH CaHbBI Oap OIpKesKi opajiraH opam Oap.

’Kyka KaOBIpFaibl TOPOUTAFBl MATHUT OPICIHIH KYIII MEH WHAYKIHACHIH €CenTey Ke3iH/ie OapiblKk MarHUTTIK
KYIII CBI3BIKTAPhI OpTAIlla ChI3BIKTHIH Y3bIHJIBIFBIHA TEH JICN caHayFa OoNabl.

Erep myHnait TopouaThIH (EeppOMAarHUTTIK MaTepUaIbl TOIBIFBIMEH MATHUTTENTCH KOHE OHBIH OpaMachlHAa
ToK 0K (B = 0 )xone H = 0) nen 6osmkacak, oHJla TOKTHIH Oipkesnki ecyiMeH 013 B(H) ChI3BIKTBIK eMec ToyeailikKe
ne 00aMbI3, OHBI OacTanKpl MATHUTTEY KUCHIFBI HEMECE HET13T1 MarHUTTEY KUCHIFHI Jiell aTaipl (cyper.11.1, chI3bIK
CBI3BIFEI).

Marnwut epicinig h kepHeyiHiH KelOip MoHepiHEeH OacTar B MHYKIUSCHI iC )KY3iH/Ie OCY/l TOKTATa/Ibl XKoHE
Bmax-ka teH Ooubin Kasazpl (cyper. 11.1).byi1 aliMak TeXHUKAJIBIK KAHBIKTHIPY aliMarbl A€M aTajlabl.

Erep kaHBIKTHUTBIKKA KOJ JKETKI3€ OTHIPBII, TOPOUJ] OpaMaChIHIAFbl TOKTHI OIPTiHACH a3aiiTa OacTacaHbl3,
SIFHU MarHUT OPICIHIH KEpHEYiH TOMEHACTCEHI3, MHIYKIUs Ja ToMeHael Oacraiapl. Anaiina, B(H) Toyenaimiri
OacTankpl MATHUTTEY KUCBIFBIMEH ColiKec KenmMei . OpaMIarbl TOKTBIH OaFbITHIH ©3TepTy XKoHE OHBIH MOHIH
apTThIPY apKbLIbI 013 TOYEAUTIKTIH *KaHa 06JIiriH ajgaMbl3.

Marsut epiciHiH KepHEYIITiHIH alTapiIbIKTail Tepic MoHAepiMEH (HeppOMarHETHKTIH TEXHUKAIBIK
KaHBIKTBUIBIFEI KaiiTamaH naina 6omanel. Erep ci3 amapiMeH Kepi OaFbITTaFbl TOKTHI a3alTHITI, COMaH KEHiH TiKeneH
OarpITTaFbl TOKTHI KAHBIKKAHFa JeiiH koOerTceH 3 xkoHe T.0., coman keiiin B(H) Toyemminiri ymria GipHele MarHUTTEY
HUKIAapbIHAH KSHIH CHMMETPHSUIIBI KUCBIK alibiHabI (cyper. 9.1, TyTac chi3bIK). by sxa0bik nukia B (H)
(heppOMarHuTTIK MaTEPHANIIBIH TUCTEPE3UCIHIH MIEKT1 CTATUKAIBIK ITAKITI JIET aTajiajbl.

l'ucrepesnc KyOBUTBICH MaTepHANIBIH KaJABIK MArHUTTENYiHIH OOITybIHA OaIaHBICTHL. | MCTEPEe3UCTIH MIEKT1
CTATHKAJIBIK [IHKJII Keeci mapamerpiaepMen cunaTtranaast (cyper. 9.1):
NS-max0Oypiey kymr, BR-kanapik uaaykims sxone K-tikreproypsiitsiy ko3ddurmenti (K = Br / Bmax )

Bll'lil Ly
B,

!'

wH
HI'II_"\C

Cyper 9.1

TexHukana rucrepe3nc iJiMerinid miniHiMeH jK9He MarHUTTEJLY KMTIriMeH epexieJeHeTiH dPTYpJii
(eppomMarHuTTik MaTepuaIIaAp KOJIAHBLIAAbI; THCTEPE3HUC iIMEriHiH ayAaHbl 0ip MarHUTTEY HMKJII YLIiH
(eppOMarHuTTIK 3aT KeJIeMiHiH Oipiirinae OemiHeTiH SHeprusFa nponopuruoHanasl. by aiiMak
(eppomarHeTukaaarsl O0IaTTAFbl LIBIFBIHIAPABI aHBIKTAH/IBL.

HC napamerpiHiH MoHI peppOMarHuTTIK MaTepHaIAaPAbIH €Ki TOOBIH aXbIPaTaIbl:

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

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

KyMmcak MarHuTTiK MaTepranaap OHaii MarHUTTeIe i, COHABIKTaH OJlap MarHUTTIK >KyHenepIiH MarHUTTiK
Ti30eKTepiH xacay YIIiH Konganeuiaapl. Onapra Taza TeMip, TabdakK 3JIeKTPOTEXHUKAIBIK 00JaT, TeMip HUKEb
KOpBITHANIAPEL, GeppuTIEp, T.

MarsuTTi )XyMcak MaTepraiap Y Typre OemiHeni:
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- Tik OypbimThl KO3 duurenti 0,95-TeH acaThIH FUCTEPE3UCTIH TIK OYPHIIITHI MIEKTi CTATHKAIBIK LIMeri 06ap
MarHMTTIK MaTepuaiiap;

- TikOypbi ko3¢ ummenTi 0,4 < k < 0,7 rucrepe3ncTiy AOHTENEK MEKTI CTATUKAJIBIK 1IMeTi 6ap MarHUTTIK
Martepuaniap;
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- B(H) Toyenainiri ic *y3iH/e ChI3BIKTHIK OOJATHIH ChI3BIKTBIK KACHETTEpPI 0ap MarHUTTIK MaTepHuaiaap.

MarsuTTi KaTThl MaTepraiiap MarHUTTENETiH TOKTHI OIIPreHHEeH KeHiH MarHUTTey KUbIH OOJaThIH TYPAKThI
MarHMTTEep/Ii JKacay YIIiH KOJAaHbUIAIbL. by TeMip, HUKENb, aIFOMUHUAN, KOOAIBT KOPBITIIAIAPhI, KATTHI (hepPHUTTED.

I'ucrepe3ncTiy Tik OYPHIITHI MEKTI CTATUKAJIBIK IUKII 0ap (heppoMarHUTTIK MaTepuaigapAaH KacaliFaH
MarHuT OTKI3TIIITEep aBTOMATHKA KYPBUIFbIIAPBIHAA KOJAaHbUIa b1, [ McTepe3ncTiy NoHreNeK iMeri 0ap
(heppoMarHuTTiK MaTepuanap JNEKTp MalluHaIapbl MEH armapaTTapbiHbIH (MBICAIIBI, TPaHC(HOPMATOPIAPIbIH)
MarHMT O©TKI3TIIITEPiH jkacay YIIiH KOJIaHbLIa b,

ChI3BIKTBIK KacuerTepi 6ap (heppoMarHUTTiK MaTepuaiaapial panoTeXHUKa MeH OaiilaHbIC KypaiJapbiHa
KOJIZIaHBUIATBIH TepOenMeni Ti30eKTep il HHYKTOpIaphl YIIIiH MATHUT OTKI3TIIITEPAIH O6IIiKTepi Kacanapl.

MarsuT epiciHiH acep eTy aficrepi

Marnut epiciHiH 00ybl OHBIH OFaH callbiHFaH J[eHere ocep eryiMeH OaraiaHajpl. MarHuT epiciHiH
WHAYKIHSIIBIK XKOHE IEKTPOMEXaHUKAIBIK (KYIII) 9CepiH aKbIPAThIHbI3.

MarHut epiciHiH HHIYKIHUSIBIK dCepi KeIeciieh: erep oTKI3rII Ti30eK 0Chl Ti30€KKe eHETIH aifHbIMAIbI
MarHur epicine casibinca, onna OKK Tiz0ekre maina 6onajpl, erep 0y Ti30ek xaObIK OoJica, OHJA OHJIA TOK Makiaa
Oonazpl.

AVHBIMAITBI MATHUT aFbIHBIMEH OTETIH OTKI3TIlI Ti30CKTer1 TOKTHIH Maiaa 607y KyObIIBICH JIEKTPOMATHUTTIK
WHAYKIHS Jen atanajsl. byn kyOsisic Dapajeli 3aHpIMEH CHITATTAIa Ibl, OJ KeJIeCiIel TYKbIPhIMJIaJIFaH: OTKI3 Il
Ti30€K yaKbIT ©T€ KeJle ©3repeTiH MarHUT aFbIHBIMEH KUBIIBICKAH Ke37I€, OCHI TI30EKIeH IEeKTEeNTeH aylaH apKbIIbI
MAarHuT arbIHBIHBIH ©3Tepy JKbUIIaMbIFbIHa Iponopironan naykius OKK naiina 6onasl.

dd
&= a
de
byn dopmynagarer """ Genrici HHIYKIUSIBIK TOK OPKAIIAH OHBI TYIBIPATHIH ceOEMKe KapChl TYpPyFa
OarpITTaFaHbIH OLmipeni (JIeHy epexeci).
Erep xouTyp W Gipeit OypsutsicTapiad Typca, sSIFHU O CoTeHOu Oorca, MHAYKIusHbH JDKK 6omasr.
dd
dr
Erep ®apaneit 3aHpI 03iHIH alHRIMAJIBl MATHUT aFbIHBIMEH OTETIH KOHTYpFa KOJNJIAaHBIJICA, OH/IA OHJA ©31H-031
naayknusnay OKK maiima Gomambr.
H marsuT epiciHiH KyIli MAarHATTENETIH TOKKA Typa IMpOIIOPIINOHAI OONFaHABIKTaH, F MarHuT areiHbL Ja
TOKKa TiponiopuuoHai, ssan F = LI, myHarer L-OepinreH Tiz0eK YIIiH TYpaKThl MoH, O ©31H-631 HHIAYKITUS
K03 PUIMEHTI HeMece MHAYKTUBTLIIK fen atanaasl. Conga DKK e3mikx

=W

7 d."_
df

&y, =

Erep 0izne exi Ti36ek Oornca, oHma OipiHII Ti30EKTiH TOTBl HOTIKECIH/IE Maii/ja O0NAThIH aifHBIMAIIBI MATHUT
arpIHBIMEH OTETiH eKiHmIi Ti30ekTe nmaiiaa 6oiateiH OMO e3apa urmyknus KK nem atanasst

myHaarel L21 - GipiHmIi )koHe eKiHII Ti30eKTiH e3apa UHAYKIUS K03 QUIIUEHTI.
Tok e3repreH Ke3lie CaKTalFaH MATHAT OPICIHIH YHEPTHSICHI

Fi 2
W = 'LIJ‘r' = LI

Il 2 3

—
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TpancdopmaTopiap, 3JeKTp TeHEpaTOpJapbl, SJEKTP OJNIIerimTep, OJIEKTP OJIIErim TYpIeHAIprimTep
CHSIKTBI QJIEKTPOMArHUTTIK KYPBUIFBUIAP/IBIH KYMBICHI MATHUT OPICIHIH MHIYKIHUSUIBIK 9CEpiHE HEri3/IeNreH.

AWHBIMAIBI MarHUT OpICIHIH JJIGKTPOMEXaHUKAJBIK HEMECE KYIITIK 9Cepi-OFaH OpHAJIACTBhIPBUIFaH
(heppOMarHuTTIK AeHEe HeMece TOK OTKI3TiIli OChl OPICTiH KYII dCepiH ce3iHei.

OJEKTPOMArHUTTIK KYPBUIFBIHBIH JKYMBICBIHA KAXKETTI MarHUT ©pici OHBIH MArHUTTIK JKy#HeciHae
KO3JBIPFBIIITHIH KOMETIMEH kacanajpl (TOK KaTyIIKackl HEMece TYPaKThl MarHuT). Erep ocbl MarHuT epiciHe TOTHI
0ap xalObIK OTKI3rill cajblHCa, OHAa Kyl (Ammep Kyln) maina Oonajabl, 0J KPYTSIIMHA MOMEHT Kacaiibl, OHBIH
ocepiHeH Ti30ek aliHaa bl

Byt kyObuTBIC DNEKTp KO3FANTKBIIITAPBIHBIH, JJIEKTPOMATHUTTIK PENeNep/iH, TapTy KYPbUIFbUIAPBIHBIH JKOHE
T. 0. ®KYMBIChIHA HET13/I€JIrEH.

AWHBIMAJIBI MAarHUT ©PICIMEH KUBUIBICATBHIH KAaTThl MACCHBTIK OTKI3TiIITEpJe (IUCKiIEp, MIacTUHANAP KOHE
T.0.) HHOYKIUSUIBIK TOKTap (DyKo TOKTaphl HEMece KYHBIHIIBI TOKTap) KO3Falaabl. MyHIall oTKI3rimTep/Iid 3JIeKTPIiK
Kezeprici a3, coHAbIKTaH DyKo TOKTaphl YIKEH MOJIIIEPTe XKEeTyi MYMKIH.

Byst TOKTapablH MarHWT epiciMeH opeKeTTecyi TOK IIaMachlHAa MPOIMOPIIMOHAIIBI MOMEHT JKacajpl. by
KYOBUIBIC 3JICKTP HEPTUSACHIH €CENTErilTep/ie, COHIali-aK KbUDKbIMAJIbI 00TIKTepAi (MbICabl, raJlbBaHOMETPIIEPIC)
nemridupieyre (TBIHBIIITaHABIPYFA) apHAJFaH OJIIIey KypalaapbelHaa KOJIJaHbIIabl.

MaraurTik Ti30eKTep

MarsuTTik Ti30eK-O0yJ1 KaXKeTTi KOHQHUTYpanusiap MeH KapKbIHABUIBIKTAP/IbIH MATHUT OPICTEPiH KypyFa
Ka)KETTI DJIEKTP KYPBUIFbUIAPBIHBIH (hePPOMArHUTTIK XKoHE PEPPOMArHUTTIK eMec OOJIIKTEPiHIH KUBIHTHIFBL.

DJIEKTPIIK KYPhUIFBIHBIH KYMBIC 1CTEY IPUHIMITIIHE OaiIaHbICTBI MATHUT OPICi TYPAKThl MATHUT HEMECE
MarHuT Ti30eriniy Oenriti Oip OeJIiriHae OpHaJacKaH TOK KaTYIIKaChIMEH KO3Faaybl MyMKiH. MarHUTTIK Ti30CKTer1
DIIEKTPOMATHHUTTIK TIPOIECTED KENECi YFhIMIAPIBIH KOMETIMEH CHITaTTalaabl: MarHuT Ko3raymisl Ky (MDS — F),
MaruuT arbiabl (F), MarautTTik kepaey (UMm) sxoHe T. 0.

MarsuTTik Ti30eKTepaiH KIKTeIyl

MarHuTTiK Ti30eKTep TapMaKTajaMaraH 00ybl MYMKIH, OHJA Ti30€KTIH Ke3-KeJITr'eH KUMAaChIHIaFbl MATHUT
arbIHbI OipacH KoHE TapMaKTaJIFaH, OHAA TI30CKTIH opTYpJli KUMaJapbhIHIAFsl MArHAT aFBIHIAPEI OPTYPIT OOTabl.

TapmakraaraH MarHUTTIK Ti30€KTep JICKTP KO3FAITKBIIITAPHI, TeHEepaTopiIap skoHe 0acka KYPHUIFbLIAP
CHUSIKTHI KYpIelli KOHpUTypanusra ne 00Iybl MYMKIH.

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

MarauTHas Henn
Hepa3BeTR/IC HHAMA pazBeTBICHHARA

OIHOPOOHAA HSOIHOPOIHOLA CHMMCTPHYITHOA HECHMMETPHYTHOA

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

BipTexTi MarHuTTIK Ti30€Kk OipKenKi MarHUTTENETiH opaMackl 0ap »KaObIK MATHUTTIK Ti30€KTi Kypausl, ai
OpaMaHbIH 9p OYPBUIBICHI MATHUTTIK MHIYKIHS CHI3BIKTApBIH JKAacal Ibl, 0J1ap MarHUTTIK Ti30€KTe KaObUIBIII, KaJIITbI
MAarHUT arbIHbIHA OipiKTipiieai.

MyHzaii Ti30eKTe MarHUTTIK CBI3BIKTap Oip OpTaja >Kype[i skoHe ChI3BIKTap OOMBIMEH MarHuT OPICiHIH Ky
e3repMmeiii. Onerre, Oyl MaTepruaIiapAblH MarHUTTIK CUIIaTTaMajlapblH aHBIKTAY YIIiH KOJAAHBUIATBIH CTAHJAPTTHI
yJIrisiep peTinie KonJaHbUIaThIH CAKWHAIIBI MATHUTTIK Ti30eKTep (Topouarap).

I'ereporenii MarHUTTIK Ti30€K - OYJI MATHUTTIK Ti30€K, OHJa MATrHUTTIK Ti30€K KaTThl eMec, Oipak, MbICAJIbI,
aya CaHbUIaybIMEH, COHJIBIKTAaH ()eppOMArHuTTIK MaTepral MEH aya CaHbUIAYbIHAaFbl MATHUT aFbIHBI MEH MarHuT
epiciHiH Ky ap TypJii Oonanel. TapmMakTaaraH MarHUTTIK Ti30E€KTEp CHMMETPHSIIBI )KOHE aCHMMETPHSUIBIK OOJTYBI
MYMKiH (cyper.9.2).

CyperTe KepceTireHaeld CHMMETPHUSIIBI MATHUTTIK Ti30ekTepae. 9.3.MarHUT ©TKI3TIIITIH OpTaIbIK ©3eTiHIe
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@3eKTepi OOMBIHIIIA CHMMETPHSUTBI TYp/ie OeliHe i )KoHe MarHUT OpicTepiHiH KepHeyi Oipaei.
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ACHMMETPHSITBIK MATHUTTIK Ti30€KTEpie MATHUTTIK Ti30€KTiH OYHip sKoNaKTapbIHBIH OipiHIE MAarHUT
oTKI3riTiri 0 GonaThiH aya caHbUIAYBI OONajbl, colaH KeliH GeppMarHeTHKTIH MarHUT OPICIHIH KyIIli MEH aya
CaHbLIAYBI op TYpJIi Ooajbl.

TypakThl MAarHUT KO3FAyIIBI KYIIi 0ap KapanalibiM TapMaKTajdMaraH MarHUTTIK Ti30eKTep i Tanaay

TapMakrajamaraH MarHUTTIK Ti30€KTeEp KOI CaHFa TOH TYpJli KYPBUIFBLIAP.

BipTekTi MarHUTTIK Ti30eKTi KapacThipaitbik (cyper. 9.3).

Cyper 9.3 GipTeKTi MarHUTTIK Ti30eK

Mynpaa

| cp-MarHUTTIK KYII CHI3BIFBIHBIH OPTAIlla Y3bIH]IBIFbI;

S-MarHuTTIK Ti30€KTiH KOIICHEH KUMACHI;

W-0paMaHbIH OYPBUIBICTAPBIHBIH CaHBbI.

F Maraut arbIHbI MAarHUT Ti30€TiHIH Ke3-KEJAr'eH KMMAchl YIIiH TYPaKThl, all H kepHeyi xxa0bIK Ti30ekTiH, (1)
OYKiJ Y3bIHABIFBI OOMBIHIIIA TYPAKTHI O0JIA b JACT OOIKAHMBI3,

MarautTiK Ti30€K VIIIH TOJBIK TOK 3aHbl KOIITEIEH TaXIpuOenep Heri3inae anbiHaabl. by 3aH ke3-KelreH
*aOBIK IIUKIIIErT MATHAT OPICIHIH KepHeYyiHEH aJIbIHFaH WHTErPal OCHl Ti30e€KKe KOCBUIFaH TOKTAP/IBIH alreOpatbIK
KOCBIHJIBICBIHA TCH CKCHIH aHBIKTAMIbI:

MarauT Kosraymsl Ky (MDS) nen atanmateia sxepae —F. erep Oy skarmaiiza MarHUT epici w OYpbUIBICH 0ap I
TOTBI 0ap KaTylIKaMeH KO3FaJica, OHJIa TOJIBIK TOK 3aHbI Keleciiel Ty KbIPhIMAa ibl: MATHAT KO3FayIIbl Kymr F
MAarHuT Ti30€TiHIH THICTI O6JIIMIEPiHIH Y3BIHIBIFEIHA KOOCHTINTeH Ke3-KeITeH Ka0BIK ITMKIACTI MarHUT OPICIHIH
KEpHEYiHiH HHTerpasibiHa TeH-|

MyHAarel Wl = F-MarauT KO3rayIisl Kyl (aMIiep-KaTymkanap).

Kerrreren amexTp KypbUIFbUIAPBIHBIH MATHUTTIK Ti30€riH SPKANCHICHIHBIH IIETiHI€ MATHUT OpPiciH OIpTEKTI
JIeTT caHayFa OoNaThIH OeiM/Iep )KUBIHTHIFBIHAH TYPAJbl, SIFHU TypakThl H-MeH, L cp ygackeciHiH OpTaHFBI CHI3BIFBI
OOIBIHIAFBI MATHUT OPICIHIH KEpHEYiHE TeH.

BipTexTi Ti306€k yIIiH TOJBIK TOK 3aHbI (hOpMyIaMeH OpHEKTeNme Il

Ecenrrey MiHfeTi 31eKTp TOrbIH TaOy OONBIT TaOBUTATHIH AJIEKTP Ti30ETiH/er! CHSAKTHI, MATHUT Ti30€riHe e
MarHMT arbIHBIH Ta0y Kepek.

Ecenrey TopTibi kemecineii:

1) TONBIK TOK 3aHBIHAH MATHUTTIK KYII ChI3BIFBIHBIH OpTAllla Y3bIH/IbIFbIH, COH/IAI-aK OpaMaHbIH
MarHHUTTENETIH TOTbIH JKOHE OHBIH OYPBUIBICTAPBIHBIH CAaHBIH O1JI€ OTHIPHII, 0i3 MATHUT OPICiHIH KepHEYiH TabaMbI3

2) MaTtepuaJiipl MarHUTTEY KUCHIFBI OOMBIHINIA MATHUTTIK Ti30€K skacairan H »oHe MaTepHaibl Oy
(cyperTi KapaHbI3. 71), B MarHuTTIK MHIYKIUSICHIH Ta0aMBbI3;

3) s MarHuT TI30EriHIH KOJIICHEH KHMAChIH OiJie OTHIPHII, 0i3 MATHUT aFbIHBIH Ta0aMbI3

@ = B S. marsutTik Ti30eKTi KapacTelpaiibiK (cyper.9.4).

Ha pucynke npeacraenesa
MArHMTHASA LEME ¢ BO3TYVIIHEIM 3830-
poM, B KOTOPOIl [ — ANHHA MATHHTHOH
CHIOBOI THHHH BOAIVIIHOTO 3a30pa, a
{,— anuna cpenHeii MAarHHTHOH CHIO-
BOd MHHHH (eppOoMarHeTHEA.
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MyHia#i Ti30€K YIIIiH TOJNBIK TOK 3aHbI
H“ I!r“ Y Hﬁ. !|| =F=wl,

MyHaarsl HUL I-Ti30ek GemiriHiH MarHUTTIK KepHeyi aen atanazpl (0yi1 skarmaiaa heppomarteruk); aa HO 10
— aya CaHbUIAYbIHBIH MarHUTTIK KEpHEYi.
CoHpa ci3 xas3a anacei3

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

E=1(R,+Ry)=U,+ U,

MyHJarel RY xoHe RO — peppomMarHeTnkTiH MarHUTTIK KeJleprici )oHe COHKeCiHIIe aya CaHbLIaYHI.
®dusuka KypcbiHad [aycc TeopeMachl O€riji: Ke3-KeJreH )aObIlK 0T apKblIbl B MAIHUTTIK WHTYKIIHS
BEKTOPBIHBIH aFbIMBI HOJIT'E€ TEH.

ConbiMeH, erep 0i3 Fi — | TorpiMeH maiiia 60JaThiH MATHUT aFbIHBIH OENTiIeceK, OHIa

Y, = 0.

Marnur Ti30eri yIiriH 0yJ1 opHEeK OpHEKKE yKcac

=
Onextp Tiz0eri ymia Kupxrod 3anpHbH [ 24= 0.

MarsutTik Ti30ek yiriH OM 3aHbIHBIH ©PHEriH ajayra 00iaibl.
F =B S anbikTaMacs! 00¥ibIHIIA OCBI (hOpMYJIaaarbl MOH/II AybICTBIPY
MarHuTTiK HHIyKus, OM 3aHBIHBIH KeJeci OpHETiH ajJaMbI3:

D= pou H 5.

COHFBI OPHEKTE IIaMa
Hop S

OyJ1 MarHUTTIK OTKI3TIMITIK,IFHA MarHATTIK KeJleprire Kepi MoH. DIeKTp Tiz0erine ykcac, MyHIa
3IIEKTP KAPCHUIBIFBI CHSAKTBI:

(heppOMarHUTTiH MarHUTTIK KeIEPTici Ael xa3yFa 00JaJbl CUSKTHI:

R

1}

S HHo | o
MYH/IaFbl U-peppOMarHeTUKTIH MarHUTTIK OTKI3TiIITIT1.
¥Kcac oHe OUIIipy YILiH MarHUT KeJepTi aye caHblIay

R:-:-. = — LR
T Sy

MyHarbl [l0-aya caHbUTAYBIHAFI MATHUTTIK TYPAKTHL
Korapbina aliTeIFaHAapABIH OOpiHEH KelleCi KOPBITHIHIBI KacayFa 00Jabl:
- OYKiJ Ti30€KTiH MarHUTTIK KEJIEPTiCi OHBIH Ti30eKTeNreH OeiKTepiHiH MATHUTTIK KelepriiepiHiy



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTYCTiK KasakcTaH MeauumnHa akagemusicbl» AK AQ «lOxHo-KasaxcTaHcKas MeguuuHCKas akaaemus»

«Mmxepik moHAEp» Kadeapacsl 76/11
1 Ger. 61
OeTTeH

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

KOCBIHIBICEIHA TEH;

-aya CaHblIaybI JKOFrapbljlaraH OopaMaJarbl MAarHATTEIETIH TOKTBIH TYPAKTbUIBIFBIMCH MAarduT arblHbI a3asiJibl;

- aya CaHblUIaybIHbIH YJIFalObIMCH MAardvuT arblHbIHBIH TYPAKTBUIBIFBIH KAMTAMAaChI3 €TY YHIlH opaMaJiarbl
TOKTHI KOOEHTY Kepek;
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- MarHUTTIK Ti30€KTiH MaTepHaJIbIH OHTAWUJIBI TaHIAy YIIiH aya CAaHbUIAYBIHBIH 9CEPIH eCKePY KaXeT.

XKorapeiga alTbUTFaHAApABIH O9PiH €CKepe OTBIPHIN, TYPAaKThl MATHUT KO3FaylIbl KYII O0ap TapMaKTaaMmaraH
MarHuTTIK Ti30eKkTepi Tanaay yuriH TypakTel TOKTBIH CBI3BIKTHI 3JICKTpP Ti30EKTEpiH ecenTeyliH 0apibiK rpadHKaIbIK
JKOHE aHATMTUKAJIBIK SICTEPIH KOJIaHyFa O0JIa bl JeT aiTyra Oomabl.

Ci3 MarHuTTIK XKoHE AJIEKTP TI30EKTEpiHiH KeJeci COMKECTIK KECTECIH Kacail ajachl3.

MarHuTHas LENb DNEKTPHYECKAA 11ENb

F=wl- MArHHTOOBHA YA E— IMEKTPOABHAKYIITAA CHIIA

euma (MJIC) (2IC)

D — MArHHTHBIH NOTOK
1
HHg &

" — MATHHTHOE

I — snexTpHHeckHil TOK

i
R=p— — 2NeKTpHYUECKOE
hY

COMPOTHEICHHE CONPOTHRICHHE
U,=HI=R, D — U = RI — anektpuueckoe
MAFHHTHOE HATIPSKEHHE HANpsKeHHe

3, = 0 — I zaxon Kupxroda

31 =0 —1 z2axkon Kupxroda

SU, = 3F, — 11 3axkou SU= % E, — 11 zakon
Kupxrodga Kupxroda
F E
M = — saroH OMa I = — — zakoH Owma
B R
1
L= — MarHHTHAaA g= —  3IeKTpHYecKas
"
M

NpoBOAHMOCTE
NpoOBOIHMOCTE

Tpaucdopmaropaap
Makcathbl K9He KOJIAAHY asiChl

Tpanchopmarop exi HeMece onaH /1a Kell MHIYKTHBTI OalIaHBICKAH opaManapsl Oap koHe Oip (OacTamkpl)
aHBIMaNBl TOK OKyHeciH Oacka (eKiHIml) aiHBIMANbl TOK J>KYHeciHe SJIEeKTPOMATHUATTIK HWHAYKIUS apKbLIBI
TYpPICHIIPYTE apHAIFaH CTATHKAJBIK JJIEKTPOMATHUTTIK KYPBUIFBI JIeN aTanmaabl. TpaHcopmaropiap eHepKacinTe
JKOHE KYHIETIKT1 eMipIe opTypJIi MakcaTTapaa KeHiHEH KOJITaHbLIaIbl.

1. Dnextp 3HEPTUACHIH Oepy XKoHe TapaTy YIIiH.

OJIeTTe AEKTp CTaHUUSJIApbIHAA alHBIMAlbl TOK reHeparopiapbl 6-24 kB kepHeyae 3JEKTp SHEprusiChiH
OHJIIPEi, al AIIEKTP PHEPTUACHIH allbIC KAIIBIKTHIKTapFa Oepy alTapibiKTail yiakeH kepreynepae tuiMai (110, 220,
330, 400, 500, xone 750 xB). ConmpIkTaH op 3JIEKTp CTAaHIUSACHIHIA KEPHEYII apTTHIPATHIH TpaHCcQopmaropiap
OpHATBUIA/IBL.

OHEPKACINTIK KoCIMOphIHAAP, €11I MEKEHJep, Kajalap MEH aybUIABIK J>Kepliep apachblHa, COHJaii-aK
OHEPKACINTIK KOCIMOPBIHAAD IMIIHAE 3JEKTP JHEPTUsACHIH 06Ny oye JKoHe KaOenmbdiK JKemiiep apKpUIbl XKy3ere
aceIpbiIanel, kepHeyi 220, 110, 35, 20, 10 xone 6 kB. memek, 6apibik TapaTy TopanTtapbeiaga kepaeyni 220, 380 xoHe
660 B-ka nieiiin ToMeHIeTeTiH TpaHcdhopMaTopap OpHATHLTYBI Kepek (cypert. 11.5)

faxeparep  Buucoroboastuas Joboderas  Uexobas
JexTpo- AHUS FAEXTPO- Jumud I8EKTP0- NS
aTanyuu nepeda nepedayu

S-220-110x 8 10x 8 4

A

flowu x aroexui Tpancpgppa-
coaomMargp 3a- 9 yoxobod
"o NOETAHYUU  nOdETaNy Ul
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2. Typnenpiprill KypbUIFBUIAPIAFbl KJIaMaHAAPIbl KOCYIBIH KaXKETTI CXEMAaChlH KaMTaMachl3 €Ty KoHe
TYPJCHAIPTIIUTIH MIBIFBICBI  MEH  KipiciHaeri KepHeynai yinmectipy. Ocbl  MakcaTTapaa — KOJJAHBLIATHIH
TpanchopMaTopiap TYPJISHIIPTINI el aTanaibl.
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3. Op TYypJi TEXHOIOTHSUIBIK MaKcaTTap VIIiH: JoHeKepiey (JoHekeprey TpanchopMmaropiapbl), DJIEKTp
TEPMUSITBIK KOHIBIPFBLUIAPIbl KOPEKTEHAIPY (3JIEKTp MeIlTiK TparnchopMaropiap) xoHe T. 0.

4. PanmoanmapaTypaHbIH OpTYpJi Ti30€KTepiH, 3JMEKTPOHIBIK allapaTypaHbl, OaiaHbIC KOHE aBTOMAaTHKA
KYPBUIFBUIAPBIH, AJIEKTP TYPMBICTBIK aclanTaplbl KOPEKTEHHIpy YIIiH, KOpPCETUIreH KYPBUIFbUIApABIH OpTYpIi
AJIEMEHTTEPIHIH AJEKTp Ti30ekTepin 0oy YIIiH, KepHEYl KeJicy YIIiH jkoHe T. 0.

5. Omiiey MIEKTepiH KEHEHTY JKoHE 3JISKTP KayillCi3AiriH KaMTaMachl3 €Ty MaKCaThIHIA JJIEKTD 6JIley
acranTapbl MeH KeiOip anmaparrap/pl (pese skoHe T.0.) )KOFaphl KepHEYITi IIEKTp Ti30eKTepiHe HeMece YIIKEH TOKTap
eTeTiH Ti30ekTepre Kocy yiriH. Ockl MakcaTTap/ia KoJIaHbUIAThIH TpaHChopMaTopiap OJIIIey e aTajaabl.

TpancopmaTopnapp! OipHerie Oenrijepre colkec KikTeyre Oonaibl:

1. Makcatsl GolibIHIIa TpaHCHOPMATOPIIAP JKAIIBI XKOHE apHANBI KOIJIaHyFa apHAIIFaH KyaT OoJbIl OemiHe.
XKanmel KoMmaHBUIATHIH KYINTIK TpaHchopMaTopyiap »JJIEKTP JSHEPrHsACHIH Oepy KOHE TapaTy IKeNUIepiHe
Koyganbliaapl. OnapasiH kyMbic pexkumi 50 [ afiHBIMaNbI TOK KHUUIIMIMEH JXKoHE OacTamKkbl JKOHE KalTaiama
KepHEYJIEPAIH HOMHMHAJIBI MOHJAEPJACH ©Te a3 aybITKybIMEH cunarTajajbl.  ApHaiibl MaKcaTTarbl
TpaHchopMaTopiiapra apHaibl KyITIK (TIeM, TY3eTKIll, IoHeKepiey, paguoTpancopmaTopiap), emiey KoHe ChiHAY
Tpanchopmaropnapsl, dazamap canbiH, DKK KHUCHFBIHBIH HBICAHBIH, XHLUTIKTI XoHE T. 0. TYpJIEHAIpYre apHajFaH
TpaHcopmaropiap >kaTapl.

2. Cankpmpaty Typi OolblHIIa-ayameH (Kyprak TpaHcopMmaTopiap) JkoHe MaiiMeH  (Mailibl
TpaHchopmaTopiiap) canKpHIATHUIAIB.

3. bacrankel xarbIHIarbl azanap caHbl OOHbIHIIA-0Ip (ha3aiisl )KoHE YIII (ha3ajibl.

4. HpicaH OOHBIHIIIA MATHUTOTKI3TIIITEP — CTEPXKEH/Ii, OpOHEBBIE, TOPOUJATHHEIC.

5. ®azamarel opaMaliapAbIH CaHbI OOHBIHIIA-€Ki OpaMallbl, YIIT OpaMallbl, KOIl OpaMalikl (YIII OpaMHaH Kell).

6. OpamaniapablH qu3aiiHbl OOMBIHINIA-KOHIICHTPJIIK XKOHE aybICHalIbl (AMCK) opamanapsl oap.

TpanchopMaTOpIBIH JKYMBIC TPHHITATI

Bip ¢a3zansl exi opamaiibl TpaHCHOPMATOPABIH JESKTPOMAarHUTTIK Ti30eri eki opamagaH Typaisl (cyper. 9.6)
(heppOMarHuTTIK MaTepHaIaH KacajdFaH TYHUBIK MarHUT OTKI3TiIIKE OpHAIACThIphUFaH. DeppOMarHuTTIK MarHAT
Ti30€riH KOJIJaHy opaMaiiap apachbHIAFbl JJIEKTPOMArHUTTIK OalllaHBICTHI KyIIeWTyre, siFHU TpaHcopmaTropabiy
MarHMT arbIHbI OTETIH Ti30€KTiH MarHUTTIK KEAEPTiCiH a3aiTyra MyMKIHAIK Oepeni. 1 bacTtankel opamachkl aifHEIMAITBI
TOK Ke3iHe-Ul kepHeyiMeH 3IIeKTp KeliciHe KOChUIFaH. ZN )KyKTeMe KeJleprici 2 eKiHIII opaMachlHa KOCBLITAIBL.

Korapsr keprey opamackl JKorapsl kepaey opamacsl (BH), an Temen xeprey opamacsl (HH) mem atamasmsr
BH opamaceiabi Oactamysl MeH ymrapel A xoHe X opintepimen Oenrimeneni; HH opamamaper — A xome X
opimTepiMeH.

Bacranmkpr opamana skemire KochUIFaH Kesfe |1 aifHBIMaiel TOK maijga Oomambl, O MarHUT CHIMBIMEH
KaObUTaThIH F aifHBIMAITbI MAaTHUT aFBIHBIH JKacaiinbl. F aremsl exi opamaga na EMF — El xone E2 aliHBIManbuIapeix
Tyneipagpl, MakcBemr 3aHbIHA COWKeC THICTI opaMaHBIH W1 jkoHe W2 OypBUIBICTApBIHBIH caHmapbiHa skoHe DF/dt
aFbIHBIHBIH ©3TePY KbUTIAM/IbIFbIHA TPOMOPIIHOHAIT.

Cyper 9.6
Ocepunaiiiia, apOip opamaaa TyslHAaraH OMO Je31iK MoHAepi.
e = _w dd e w d®
1T TW - R T T W
dt dt

COH}_'H:IKTaH OopamMajiapJarsbl JIC3JC KOHC 6€J'ICCH,I[i OMO KaTbIHAChI OPHCKIICH aHBIKTAJIa/Ibl
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Erep ci3 Tpancdopmarop opamanapbiHIarel KepHEYAIH TOMEHICYIH eJIeMEHTIH OoJicaHbI3, oJap 9IeTTe
acnaiinel 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/IblH OYpBUIBICTAPBIHBIH CaHBIH ColikeciHie TaHdamn, Oepinred Ul kepHeyiH/e KajaraH
U2 kepHeyiH anyra Oonajnsl. Erep xalitanama KepHEyi apTThIpy Kaxxer 0oJica, OHJIa W2 OYPBUIBICTApPBIHBIH CaHbl W1
CaHBIHAH Kell 0onajbl; MyHIall TpaHchopMaTop KywelTy aen atanansl. Erep U2 kepHeyiH azaiiTy Kaxer Ooica, oHzIa
W2 OypBUIBICTAPBIHBIH CaHbl W1-JIeH a3 00Ja b, MyHIall TpaHC(HOPMATOp TOMEHETY JISN aTajaibl.
XKorapel kepHey opamacbinbiH OKK e BH-HIH TemeH kepHey opamacbiHbiH ODKK-re KaThiHAachl (Hemece
OJIap/IbIH aHAIBIM CaHIaPbIHBIH KATBIHACKHI) TpaHCPOopMaIwst KO3QQUITUEHTI JIer aTanaibl.
E W
E

EH EH

n=

W

HH HH

N ko3 duIrenTi spKaman OipJliKTeH YIIKEH.

Keii0ip sxarnaitiapia SHEpPrusiHbl Oepy KoHE Tapary JKYHeElepiHjae YyII opamalibl TpaHcdopmaropiap, aji
PanuosnekTpoHuKa jkoHE aBTOMATHKa KYPBUIFBUIAPBIHAA KO OpaMalibl TpaHcopMaTopiap KojlaHbliaasl. MyHaan
TpaHchopmaropiapia Oip-OipiHeH OKIIayJaHFaH opaMaiaplblH YII HeMece OJlaH Ja Kell CaHbl MarHHWTTIK Ti30eKKe
OpHAJNACTHIPBUIAJBI, OYI OpaMalapplH OipeyiH TaMmaKTaHAbIPY Ke3iHJe €Ki HeMece OJaH Ja KeIll TYThIHYIIbLIap
TOOBIH 3JICKTPMEH >ka0jpIKTay YIINIH €Ki HeMece oaaH ja kem Typii kepHeynepai (U2, U3, U4 sxone T1.0.) anmyra
MYMKIiHIIK Oepemi. Ym opamanbl Kyl TpaHchopMmaropiapbl >xorapbl, TeMmeHri xoHe opra (CH) kepHeyniH
opaMaapblH aXXbIpaTabl.

Tpanchopmaropaa Tek KepHEyjdep MEH TOKTap TypieHmipiaeni. Kyar mamameH TypakThl OONBIN Kajiaibl
(TpancdopmaTOpaaFrsl SHEPTUSHBIH 1IIKI )KOFaIybIHAa OAMIaHBICTHI O a3/al a3asabl). Jemek, )KeieH TYTHIHBIIAThIH
XKaJIbl KyaT.

Si=Usl,

JKYKTEMe Ke31H/Ie TOJIBIFEIMEH OoTiHeI1

Slz U1 |1282= U2|2.

Ocbinan  TpaHchopMaTopIblH OacTallKbl JKOHE KailTajama opaMajapblHIarbl TOKTap MEH KepHeylep
apachIHIarbl OaliIaHbIC Maiaa 0oIaibl.

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

Exinmi pertik kepHey OipiHINire KaparaHjga N ece a3aiifaH Ke3Je, CKIiHIN peTTik opamanarbl |2 Torber
COolfKeciHIIIe n ece apTaIbl.

Tpancdhopmatop Tek aifHEIMAIIBI TOK Ti30EKTEPiHIE XKYMBIC icTel amanel. Erep TpancdopmaTopabiH OacTamkbl
opaMachl TYPaKThl TOK Ke3iHe KOChLICA, OHJIa MarHUT OTKI3TILITe MarHUT arbIHbI Naiga Oonaabl, YakbIT IIeH OarbITTa
TypakTthl Oomampl. CoOHOBIKTaH, OacTamkel JKOHE KadTajgama opamanmapaza OMO  TypakTel  peXAMIE
WHIAYKOWATaHOAN I, COHIBIKTAH 3JIEKTP SHEpPTHCH OacTamkpl Ti30eKTeH eKiHmI Ti30ekke Oepinmeiini. byn pexum
TparcdopmarTop yuriH KayinTi, eitkeHi E1 9MO-HiH 6acranksl opamana 6onmaysiHa OaitnmansicTsl 11 = Ul / R1 Torel
©Te YJIKEH.

ABTOMaTHKa XOHE PaAMO3IEKTPOHMKA KYPBUIFbUIAPBIHAA KOJAAHBUIATBIH TpPaHC()OPMATOPABIH MaHBI3IbI
KacHeTi-OHBIH XYKTeMe KeepriciH e3repTy MyMKiHAiri. Erep aitHpiManel Tok ke3iHe R kemeprici Oap xykreme N
Tparchopmarop kodhdunmenti 6ap TpanchopMaTop apKbLUTbI KOCBIICA, OH/Ia OACTAIKbI Ti30eK YIITiH.

., P P, IER
B =—m—a =2 _=n"Rk
1 O
1 1 1

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

- TpaHcopmaropraH R kexeprici 0ap KyKTeMe apKbUIbl TYTHIHBIIATBIH KyaT.

Ocputaiiia, tpanchopmatop R JxykTeme KenepriciHiH MoHIH N2 per esrepreni. byn kxacuer xykreme
KeJIepriCiH 3JIEKTp SHEPTHsICHIHBIH IIMIKI KeNepriciMeH YHIIeCTipy YIIiH 3JeKTp Ti30eKTepiH jkacay/a KeHiHEeH
KOJIAaHbLIabI.

TpanchopMaTop KYpBIIFBICH

MarsuTTtik xyie. MarHutTik >KyleHiH KoH(pUTypalusicbiHa OaiylaHBICTBI TpaHc(opMmaTopiap e3eKTepre
Oemineni (cypert. 9.7, a), caybITTh (CypeT.9.7, 0) xoHe Topouaanbas! (cyper. 9.7, B).

O3ex opamainap OpHaJaCTHIPBUIFAH MATHUTTIK Ti30€eKTiH Oediri aen atananasl (cyperT. 9.7; 2). Opamanapsl 0K
MarHuTTIK Ti30eKkTiH Oeiiri Mo#bIHTIpek jgen atamagsl (cyper. 9.7; 1). YnkeH »koHe oprama KyaTTbl
TpaHchopMaTopiap SAeTTe ©3eKuenepMeH opbiHAananpl. OnapiblH CalKbIHAATY >KarJaiiapel Kakchl JKoHE
KYPBIIITHIFA KapaFraHaa Maccachl as.
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KyiibiHABI TOKTap/AbIH IIBIFBIHBIH a3aiTy YHIIH TpaHchopMaTopiapblH MarHUTTIK chiMaapsl (cyper. 9.7)
KanbIHBIFBI 0,28-0,5 MM 351eKTp OONAaTHIHBIH OKIIaydaHFaH napakrapbiHad S0 [ xKuiTikTe sKMHAIA b,

Temen KyarTsl TpaHcdopMmaTopiap MeH MHUKpoTpaHchopmaropiap KeOiHece KypbIIITApabl OPBIHAANIBI,
OUTKEH1 OJIap KaTyIIKaJIapJblH a3]IbIFbIHA JKOHE KYpPacThIpy MEH OHIIpYIi KEHUIIETyre OalIaHbICThI INTAHTAIBIK
TpaHcopmarTopiiapra KaparaHaa ap3aHbIpak. bip Hemece eki KaTylikajgapbl 0ap TOMEH KyaTThl ©3€K TYpiHJEri
Tpanchopmaropnap ga kKommaueutaael (cyper. 9.7; 3). Topowmmanbisl TpaHC(hOPMATOPIAPIBIH APTHIKIIBUIBIFEL —
MarHuTTIK Ky#ene Oommaysl (cyper. 9.7; 4) aya caHputayiaapbl, OyJl MarHUT OTKI3TIIITIH MArHUTTIK KeIepriciH
alTapibIKTaid azaiTajibl.

Cyper 9.8

Tacnansl MATHATOTKI3T I KOHCTPYKIMSICBIHBIH MOHOJUTTLIITT XKEMIM/EYIIT JJAKTap MEH dMaJIbIap bl KOJIJaHy
apKbUTB KAMTaMacChI3 eTiTei.

400 >xome 500 ' skHiTiKTe )KYMBIC ICTEUTIH TpaHchopMaTopiIap YINiH MarHAT CBIMIAphI KOFaphl KHUUTIKTE a3
IIBIFBIHIAPMEH 3JIEKTPIIIK OONMATTBHIH apHAibl COPTTaphIHAH, COHIAN-AaK YIKEH OACTanKbl KOHE MAaKCHMAJIbl MAaTHUT
OTKI3TIMTIKKE W€ KOHE CANBICTRIPMAIBI TYPAE TOMEH KEpHEyAe YJIKeH WHAYKIHICH O0ap MarHUT epicTepiH amyra
MYMKIHAIK OepeTiH mepMaliia TYpiHAeri TeMip HUKeIh KOpbITHANapblHaH Kacamaapl. [lapakrapapiH KaubHIBFH 0,2;
0,15; 0.1 sxome 0.08 mm.10-20 kI'-TeH >KOFaphl JKULTIKTEPAE€ MArHUTTIK CHIMIAp YHTaK MaTepuaiiapaaH
(MarHUTOAMAIEKTPUKTEP MEH (eppHUTTEpicH) OachlIa b,

Opamanap. Kazipri 3amanrsl TpanchopmaTopiapaa 6acranks (cyper. 9.9; 1) xxoHe exinmi (cyper. 9.9; 3, 4, 5)
opamalap »akChl MarHUTTIK Oaitnanbic yiriH Oip-OipiHe JKaKbIH opHamacaipl. by xarjaiila MarHUTTIK Ti30€KTiH op
e3erinze (cyper. 9.9; 2) eki opamabl a HeMece KOHIIGHTPIIK TypAe — OipiH eKiHIIICiHIH YCTiHEe OpHaNacThIpaIbl
(cyper. 9.9 A) Hemece e3eKTiH OMIKTITiHIE Ke3eKTeceTiH OipHelle AWCK KaTylikalapel TypiHae (cyper. 9.9, 0).
Bipinmrn skarmaiiia opaManap KOHIEHTPIIK eIl aTalialbl, eKiHmIiciHae — aysicnanel. Kym TpancdopmaropiapeiHaa
KOHIIGHTPJIIK ~opaMaiap oferre KoigaHeuiansl, an HH opamacel e3ekrepre jkakblH OpHajiacaipl, Oy
TpaHc(opMaTOpIbIH KaHKAChIHA KATBICTHI a3 OKIIayJIayabl KaXeT eTei, all chlpThiHan — BH opamacsr.

TemeH KyaTThl TpaHc(opMmaTopiaap MEH MHUKpPOTpaHC(opMaTopiiapaa SMajib HEMEce MaKTa OKIIayiaysl Oap
JIOHTeIeK ChIMHAH jKacalfaH Oip KaOaTThI oHE KeIl KabaTThl opaMayiap KOJNJIAHBLIA/bI, OJIap )KEHI'e HeMece DIIEKTp
KapTOHBIHBIH JKaKTayblHa opajiiansl (cyper. 9.10; a); ceiMmapaplH KabaTTapbl apacbiHaa KaOenbJiK Kara3laH HeMece
MaTaJiaH OKIIayJay Tecene/.
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Muxkporpanchopmaropiapaa kedinece KanbiHAbIFb 30-20 MkM anroMuHUN (oIbraiaH Kacanaapl. MyHia
OKIIayJay-OyJI KETKUTIKT] )KbUTY ChIMBIMIIBUIBIFBL, )KBUTY OTKI3rimTiri 6ap xone 100 B neiinri ®yMbIC KepHEYiHE
ToTen Oepe anaThH (OIbraHbIH TOTHIKTHIPFBIII IJICHKACH.

ACHHXPOH/IBI MAIIMHAJIAP

ACHHXPOHBI KO3FAITKBIIITAPBIH KYPBLUTY TApUXbI )KoHE KOJIAHBLTY Cajlachl

Kasipri yakpITTa aCHHXPOH IbI MallIHHaJIap HETI31HEH KO3FaITKBIII peKkuMiHe Konaanbuianpl. Kyater 0.5 kBT
— TaH acaThlH MalllMHaIap dAeTTe yiil (ha3alibl, aJl a3 KyaTThLIBIKTA Oip (ha3aibl 00Iabl.

Adram per yir (azansl aCHHXPOHIBI KO3FITKBINTEIH Ju3aiHbl 1889-91 xeutmapsl opeic nmkeHepi M.O.
JomuBo-J100pOBONBCKHI JKacaFaH, JKacaraH )KOHE ChIHAI KOPreH. ANIFaNIKbl KO3FAITKBIIITAPIBIH JIEMOHCTPAITUSCH
1891 sxbuibl KbIpKYHekTe Matinaarsl @pankdyprre oTkeH XalbIKapajblK 2JIEKTPOTEXHUKAIBIK KOPMEIE OTTi.
Kepmere Typii KyaTThIIBIKTAFBI YIII VI (a3aibl KO3FaNTKbII KOHbULIEL. OapAblH IIIHIACTI €H KyaTThIChl 1.5 KBT
KyaTKa Me OOJJIBI )KoHE TYPAKThl TOK TeHepaTOPBIH alHANIBIPY YIIiH Haianansuiabel. Jommso-/]o0poBonsckuit
YCHIHFaH aCHHXPOHB! KO3FAITKBIIITHIH AU3AWHBI ©T€¢ COTTI OO J)KOHE OYTIHT1 KYHT€ JSHIH OCBI
KO3FaJITKBIIITAPABIH HET13T1 U3aitHBI OOJIBIN TaOBIIA b,

Ocpl *KbUIIAP ITIH/IE ACHHXPOH/IBI KO3FAITKBIIITAP SPTYPIIL callajapia *KoHe aybUIIapyallbUTbIFbIHIA
KeHIHEeH Koiiaanbuia 6actanpl. Omap MeTauT KECeTiH CTaHOKTAPBIH, YK KOTEPTIll MaIlliHaIapIbIH,
KOHBelepiIepAiH, COPFRUTAPABIH, KEMACTKIMTEPIH IEKTP KeTerinae KoIAaHbpuIa sl TeMeH KyaTThl KO3FaITKBIIITAp
ABTOMAaTHKa KYPBUIFBUIAPBIHIA KONJAHBLIA IbL.

ACWHXPOHJIBI KOZFAIITKBIIITAP IBIH KEHIHEH KOIIAaHBLTYhI 0acKa KO3FAJITKBIIITAPMEH CallbICTBIPFaH A
OJIAP/IBIH aPTHIKIIBUTBIKTAPBIMEH TYCIHIpiIei: )KOFaphl CEHIMILTIK, TiKeNel aifHbIMaIbl TOK JKeTiCiHEH KYMBIC iCTeY
MYMKIH/IT1, TEXHAKAIBIK KBI3MET KOPCETYIiH KapanaibIMIbLTbIFbL.

Y1 hazabr acCHHXPOHB MAIIMHAHBIH KYPBUTBICHI

MarmmwuHaHBIH OEKITIITeH 06iri CTaTop, KBUDKBIMAIBI O6iri-poTop aen aranaabl. CTaTopAbIH e3eri
ANEKTPITIK OONMaTTaH ajdbIHAIBI )KoHE Tocekke Oacemanpl. - Cyp. 9.15 crarop e3eri XXunakra kepcerinred. Tyrbip (1)
OPBIHAIA]TBI CEKITUSITBI, OHBIH HEMarHUTHOTO MaTepuai. KeOiHece Tocek IOibIH HeMece aIFOMUHUIICH Kacalabl.
CraTtop/ibIH ©3eri OpbIHAAThIH MapaKTap/IbIH iKi 6eTinae (2) yur ¢asansl opaMackl cajblHFaH oibikTap 6ap (3).
CraTtop opamachl HeTi3iHeH JIOHTeNeK HeMece TIKOYPBIIITh KUMaHbIH OKIIAYJIaHFaH MBIC CBIMBIHAH, CHPEK
ATFOMUHHNJIEH Kacalabl.

Cratop opamacs! (a3zanap Aen atanaThH yiI O0eiek OesnikTeH Typaasl. dazanapasiy 6actamysl Cl,c2,c3
opinrepiMeH, COHbI — c4,c5,c6 apinTepiMeH OenrineHesni.
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Cyper 9.15

dazanapapH OacTamybl MEH YIITaphl TEPMHUHAJIFA IIBIFApbUIa sl (cypeT. 9.16.a) Tocekke OekiTired. Ctatop
opaMachIH JKYJIJIbI3 CXeMachIHa colikec KocyFra 0oassl (cyper. 9.16.0) Hemece ymOypsim (cypert. 9.16.8). CtaTop
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OpaMachIHbIH KOCBUTY CXEMaChIH TaHAay JKEIIHIH KepHEYyiHe )KOHE KO3FAITKBIIITHIH TOJKY)KAT MATIMETTEpiHE

OaiaHbICThl. Y1II (pa3aibl KOFANTKBIIITHIH TOIKYKATBIHA JKEIHIH ChI3BIKTHIK KEPHEYIIEpI )KOHE CTATOp

OpaMachIHBIH KOCBLTY cxeMachl kepceriired. Moicaisl, 660/380, Y/A. Byl KO3FalTKBIIITHI XKYJIJIBI3 CYI0aCHI

OoiibiHIa WI=660B xemnire Hemece wWi=380B sxenire — YOypsii cyi0ackl OOMBIHINA KOCYyFa 00JIa bl
Crarop opaMachIHBIH HEri3ri MakcaThl - MallMHA/(a aifHAIMAaJIbl MATHUT OPICIH KYPY.

a)
TN
- ——
o %2
L= S
15 020 03 A -
CBO LUQ C59 @ @ @
L — B)
PN

Cyper 9.16

Poropabry e3eri (cyper. 9.17.6) CBIPTKBI KaFbIHA POTOP OPAMACHI CAIILIHATBIH OUBIKTAPHI Oap
ANEKTPOTEXHUKAJBIK boaT TabakrapsiHaH anbiHaabl. POTOp OpaMachIHBIH €Ki Typi 0ap: KbICKa TYHbIKTaJIFaH jKOHE
¢azanpik. TuiciHIe, ACHHXPOH/HI KO3FAITKBIINTAP KHICKA TYHBIKTAJIFAaH POTOPMEH JKoHE (a3alibiK POTOPMEH
(GaitnaHpic cakMHAIAPBIMEH) KEITeTi.

a)

cyper 9.17

KoporkozamknyTas opay (cyp. 9.17) porop poTop e3€eriHiH OHbIKTapblHA CAJIBIHATBIH 3 ©3€KTCH TYPabl.
¥Ymrapaan Oyi1 mBIOBIKTap 4 COHFBI CaKMHAIApMEH KaObltaasl. MyHIail opaM "IOHFajIaK JOHFajIarblHA' YKCa bl
XOHE OHBI "TOpiIbl TOP" e aTaiiael (cyper. 9.17.a). Kpicka TyHBIKTaIFaH POTOPIIBI KO3FAITKBIIITA KbUDKBIMAIIbI
KOHTaKTiIep XOK. OCBIHBIH apKachlHIa MYHIal KO3FaITKBILITAD KOFaphl CEHIMILTIKKE ne. PoTopabIH opamachl MbIC,
ATIOMUHMI, Ke3 JKoHe 0acka MaTepuangapAaH >kacajiFaH.

HonuBo-Jl06pOBOIBCKHUH alJIbIMEH TOPIIBI POTOPHI Oap KO3FAITKBIIITHI Kacall, OHbIH KAaCHETTEPiH 3epTTei.
O MyHAail KO3FaNTKBIITAPIBIH 6TE MaHBI3bl KEMIILIITi 0ap eKeHiH aHBIKTaIbl — IIEKTeY 1 icke Kocy caTi. JlonuBo-
JoOpoBonbCckuii Oyi1 KeMIIUTIKTIH ce0e0iH KaTThl KbICKAPTBHUIFaH POTOp zen ataabl. Onapra (a3anblK poTopsl 0ap
KO3FaJITKBIILUTHIH AW3aiHbI YCHIHBUIIBL.

- Cyp. 9.18 ¢azanbIk poTopsl 0ap aCHHXPOH/bI MAIIMHAHBIH TYpi KenTipinrex: 1-ctanuHa, 2 — craTop
opamMacsl, 3 — poTop, 4 — Tyiicnesni cakuHa, S-IeTKa.
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dazanbik poTopaa opam i ¢azaibl, CTaTOp OpaMachklHa yKcac, Oipei jKyI MOTICTEPMEH OpbIHAATA b
OpamMaHbIH OYPBLIBICTAPEI POTOP ©3€TiHIH OHBIKTaPhIHA CAJIBIHBII, KYJIIBI3 CXEMaChlHA COMKEC KOCBHUIA b, Op
(hazaHbIH yIITaphl poTop OuTIriHe OekiTireH baitiaHbic cakiHalapbiHa KOCBUIA IbI JKOHE HIETKAIAP apKbUIbI CIPTKBI
Ti30EKKe MIbIFapblUIabl. baiilaHbic cakuHAIAPHI JKE3/ICH HeMece 0oaTTaH kKacaliFaH, oyap Oip-OipiHeH ykoHe OUTIKTeH
OKIIayJiaHFaH 0oyl kepek. [lleTkanap perinje Meramiorpadur merkaiapbl KOIIaHbLUIAbI, OJlap MalliHa
KOpPIYCBhIH/Ia OCKITUIreH MIeTKa YCTaFBIIITAPBIHBIH cepilesepid KolJaHa OTBIPHII, OaliIaHbIC CAaKMHANIAPBIHA
Oaceiansl. - Cyp. 9.19 kpicka TyiibikTanFan (A) xoHe azansik (b) poTopbl 6ap aCHHXPOHBI KO3FAJITKBIIITHIH
HIAPTTHI OENTici KeATIPUITeH.

al B2

Cyper 9.19
- Cyp. 9.19 kecinmizme KbICKa TYHBIKTAIFAaH POTOPHI 0ap aCHHXPOHIBI MAIIMHAHKIH TYPi KeNnTipinreH: 1 —
CTaHMHA, 2 — CTATOP ©3€ri, 3 — CTATOP OpaMachl, 4 — KbICKa TYHBIKTaJIFaH POTOp ©3€ri, 5-0iiK.

CranuHara OekiTireH MamuHaHBIH KaidkaHmaceiaaa Pr,Un,Ir,JIC, cornmaii-ak MammHa Typi JepeKTepi
KenTipineni.

* PH - HOMHUHAIABI Al JaITbl KyaT (OUTIKKE)

* UH xoHe [H-KepceTireH KOChUTY CXeMachl YIIIH ChI3BIKTHIK KEPHEY MEH TOKTHIH HOMHHAJIIBI MOH/IEPI.
Meicansl, 380/220, Y/A, Tu/A.

* JIC - HOMUHAIABI aifHATY JKULTIT aifH/MHH.

Meicansl, mamuHa Typi 4ah315s8 Typiame Oepinren. byn kopranrad eHIMALTIKTIH TOPTIHIII CEPUICHIHBIH
ACMHXPOH/IBI KO3FaNTKBIIHI (a). Erep h opmi 6onmaca, oHja KO3FaITKBII KaObIK.

* 315-aitrany ociHiH buikTiri MM;

* S-opHaty emnmem/iepi (01ap aHPIKTAMaJIBIKTa KOPCETLITEH ),

* 8-MalMHaHBIH [TOJIOCTEDP CaHbl.

AltHaIMaIbl MarHUT OPICiH amy

AJny maprrapsl:

1. xemiHze exi opaMaHbIH OOIYHI;

2. opaManapparbl TOKTap (azana op Typii G0yl Kepek

3. opaManapAbIH OCbTEPi KEHICTIKTE KbDKYBI KEPEK.

Y1 dazansl MmamuHana Oip xyn nomrocte (p=1) opamanapasiy ocbTepi KeHicTikre 120° Oyphliika, exi XKyl
nojrocte (p=2) opamanapblH ocbTepi KeHictikre 60° Oypblika sxoHe T. 0.

Y pazanbr opamMaHbIH KeMeriMeH Oip *KyH Moiroci 6ap MarHuT epiciH KapacTeIpsiHbI3 (P=1) (cyper. 9.21).
dazanblk opaManapablH ockTepi FapeimTa 120° OyphlliKa aybica sl )KOHE oJlap jKacaraH keke (azanapablH MarHUTTIK
nnnykusicel (BA,BB,BC) rapeiura na 120°0ypsiiika aybicabl.
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Cyper 9.21

Op (dazana naiiga 00NMaTHIH ©pICTEPAiH MATHUTTIK UHIYKIUSCHI, COHJIai-aK ochl (pazanapra TapThUIFaH
KepHeyJep CHHYCOMAAIHI JkoHe (pasana 120°0ypeimTa epexmieneHes.

A (@A) da3zacbiHIaFEl HHIYKIUSHBIH OacTanKel (a3achlH HOJTE TEH eTill kKa3yFa 0oyajpl:

BA=Bmsin(ot),

BB=Bmsin(wt—120°),

BC=Bmsin(®mt—240°).

AJBIHFaH MAarHUT OPICIHIH MArHUTTIK UHAYKIIUACKHI OCHI YIII MATHUTTIK MHIYKIIMSIHBIH BEKTOPJIBIK
KOCBIHABICBIMCH aHBbIKTaJIaabl.

B=B, +By +B-

AJIBIHFaH MarHUTTIK MHAYKIHUSHBI TaObIHBI3 (cyper. 9.22) BEKTOpIBIK JHarpaMmanapibl KOJJaHa OTHIPHII,

oJlapapl OipHeIe YaKpIT MOMEHTTEpIHE cay.

a) t=0 6onranma t = 1 t = 1
0) 4 B) 2
3 1 B3
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 naiina 00NFaH MarHuT epiciHiH B MarHMTTIK MHAYKIUCH MarHUT epiciHae
e3repicci3 Kanaapl. Ocbutaiiiia, craTopAblH YII (ha3anbl opaMachkl MallliHaga aifHaIMallbl MArHUT ©PiciH jKacaibl.
Marsurt epiciHiy aifHay OarbIThl (ha3anapblH ayblCy TOPTiIOiHE OaillaHbICThI. AJBIHFAaH MarHUTTIK MHIYKIUSHBIH
MOHi

B=3/2xBm.

NO MarHuT epiciHiH KbpUIIAMABIFBI F jKelmiciHiH KULTirine xkoHe P MarHuT epiciHiH MONFOCTEPiHIH KYIT
caHbIHa OAHNIAHBICTHI.
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n0=(60f)/p, [aitn/MuH].

Marsut epiciHiH KXbULIaMIBIFbl ACHHXPOHIBI MAIIMHAHBIH KYMBIC pSKUMIHE KOHE OHBIH KYKTeMeciHe

0aiiJIaHBICTBI EMEC SKEHIH eCKepiHi3.
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ACHHXPOHIBI MallIMHAHBIH KYMBICHIH TaJay Ke3iH/ae MarHUT epiciHiH afHaTy KbUIIaMIbIFbl 0 YFBIMBI XKHi
KOJITaHBLIa/Ibl, O apaKaThIHACTICH aHBIKTAJIa Ibl:

®0=2xf)/p=nn0/30, [pan/cex].

Y1 ¢azanbl aCHHXPOHBI MaIlIMHAHBIH KYMBIC PEKUMIEPi

ACHHXPOHIBI MallIMHA KO3FAJITKBIII, TEHEPATOP JKOHE ANEKTPOMATHUTTIK TEXKET Il peKUMACPIHIE KYMBIC
icreii anampl.

KosranTkeI pexxumi

Byt pexxuM TYTHIHBUIFaH 3JIEKTP SHEPTUSCHIH )KeniaemiHHKaan SHEPTUsiFa TYPIACHIIPYTe KbI3MET ETEIi.

AN

Cyper 9.23

Cratop opamachkl kepceriirer O0arbpiTTa NO KHUTICIMEH aifHaIaATHIH Maraut epiciH JXKacaceH (cyper. 9.23).
byn epic OKK poTOphIHEIH OpaMachIHIAFBl AJICKTPOMATHUTTIK MHAYKIIHS 3aHbIHA CoKec Ko3Fajaiasl. DMO OarbIThI
OH KOJIIBIH epekeci OOHBIHINA aHBIKTANAIAbl XKOHE CYpPETTe KOPCETUITeH (KYII CHI3BIKTAphl ajlakaHFa Kipyl Kepek, aj
Oac O6apMak OTKITIMTIH KO3FAJIBIC OAFBIThIHA OAFBITTATYBl KEPEK, SFHU MArHUT ©PICiHE KATBICTHI POTOp). PoTOpmbIH
opaMachIHIa TOK Maiiga Oomanbl, OHBIH OarbITEl DMO OarbIThIHA COMKec Keemi. POTop opaMachIHBIH TOKITCH JKOHE
afiHaJIMajIbl MAHUT ©PICIMEH OPEKETTECYl HOTHIXKECIHJIEC AJIEKTPOMArHMTTIK KYII makga Oomamsl F. KyIITiH OarbIThI
COJ KOJNIBIH epeXeciMeH aHbIKTa’amsl (KYII CHI3BIKTaphl allakaHFa, TOPT Caycak — POTOpP OpaMachIHIAFbl TOK
OarprTeiHAa). by pexnmae (cyper. 9.23) 3neKTpOMarHMTTIK KYII MOMEHTTI >Kacaipl, OHBIH acepiHeH porop N
KUUTITIMEH aifHama OacTaiiibl, POTOPIBIH alHay OarbIThl MAarHUT OPICiHIH aifHamy OaFbITBIHA COMKeC Kemeni.
PotopaeiH aitHairy OarbITHIH ©3repTy YIIiH (KO3FAITKBIITH OYpy) MarHUT OPICiHIH aiHaITy OarbITBIH ©3TepTy KEpekK.
KozranTkpIIThiH peBepci YIIiH KepHEYIiH ayblcnanbl (a3alapblHBIH PETiH e3repTy KepeK, SFHU.eKi (a3aHbI
ayBICTBIPBIHBI3.

DNEeKTPOMAarHUTTIK MOMEHTTIH 9CEpiHEH POTOpP MATrHUT OPICiHIH KBUAaMIBIFBIMEH aifHana Oactambl (n=n0).
Byn xarmaiima portopasiH opamaceiHga E2 OMO Hemre TeH Oomampl. Potop opamacemmarer Tok 12=0, m
JNEKTPOMArHUTTIK MOMEHTi Je Henre TeH Ooianbl. OCBIHBIH apKachlHIa pOTOp Oasy aifHamangsl, POTOPIBIH
opamaceiHAa OMO, TOK maiima OGomajpl. DNEKTPOMATHHTTIK MOMEHT maiina Oomansl. Ochulaiimna, KO3FaITKBIII
PEXUMIHZE POTOP MarHHUT ©PICIMEH CHHXPOH/IBI eMec aiiHanaabl. POTOP/IBIH KBITAaMIBIFBI OUTIKKE KYKTEME 03repreH
ke3ne e3repeni. OcbliaH KO3FANTKBIIITHIH aTaybl Maiaa OoNIbl — aCHHXPOHB! (CHHXPOHABI eMec). bimikke Kykreme
apTKaH Ke3/ie KO3FANTKBINI YIKEH MOMEHTTI JAMBITYbI KepeK, OYJ1 pOTOPABIH KbUIIaMIBIFBl TOMEHICTeH Ke3 e mahaa
Oomanel. POTOpBIH JKBUTIAMABIFEIHAH aibIPMAIIBIIBIFBl, MATHUT OPICIHIH JKBUIAAMIIBIFEl )KYKTEMETe TOyelIi eMec.
NO maraut epici MeH N pOTOPBIHBIH JKbUTAAMIBIFBIH CAIBICTHIPY YIIiH KO(MGUIIMEHT eHTI3UI, Ol CIUM Jell aTallbl
XKoHe S opITiMeH OenrineH .

S=(no—n)/ ngmmS=[(n¢—n)/ nol 100%.

ACHHXpOHBI KO3FAITKBIIITHI icke Kocy kezinme N=0, S = 1. Minciz 6oc xypic pexumiage n=n0, S=0.
Ocplnaifia, KO3FaNTKBIII peXUMiHIe ChipraHay esrepeni: 0< S <1.

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

ACHHXPOH[IBI KO3FAITKBIITAPABIH HAKTHI 00cC Kypic pexuminne: S xx=( 0,2+ 0,7)% .

4 UnocTpaumsiiblK MaTepuai: cabak eTKi3y YIUiH KeJeci MaTepHalAblK - TEXHUKAJIBIK KAMTaMachl3 €Ty
KOJIAaHBUIa/Ibl: HOYTOYK, MYJIETUMEIHUSIIBIK IIPOEKTOp, 3KpaH.

5.0ne0mer:
Heri3ri:
1. DnekrporexHuKa u nekTponrka yueOHuk / A. H. ['opOyHoB ; moz pea. A. B. Kpasiosa. - Anmatsl
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:OBepo, 2012
2. lllecrepkun, Anekceli Hukonaesuu BeeneHue B 3J€KTPOTEXHUKY. DJIEMEHTBI U YCTPOMCTBA

BBIYHMCIUTEIBHON TeXHUKH [TekcT] : yued. mocodue mis By30B / A. H. lecrepkun; YMO By30B 10 YHHB. MOJUTEXH.
obpa3oBanuto. - M. : ['opsiuas munus - Tenekom, 2015. - 251, [1] ¢
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N.C. Typesckuii. - M.: U]l ®OPYM: HULL Uudpa-M, 2013. - 448 c.: mr.; 60x90 1/16. - (IIpodheccrnonanpaoe
obpasoBanue). - Pexxum moctyma http://znanium.com/catalog.php?bookinfo=494180

8. Drekrpuueckue U3MepeHus U MPHOOPHI : Yued. moco0. s CTy/. By30B, 00Y4. IO HAIIPABICHUIO
MTOATOTOBKH OakanaBpoB 1 MaructpoB / I'.W. Konmpamdaenko, I1.A. Muxamms, A.C. Crerranos; MOuH P®, ®I'bOY
BIIO MI'VJL. - M. : MI'VJ], 2014. - 89 c. : nm.

9. Apsicranbaes K.E., XKymabekoBa A.B., YMapoB A.A. CucTeMbl yIIpaBJICHUS XUMHUKO-
(hapmareBTHYECKMMU TIporieccaMu. - AnMartsl : OBepo, 2020. - 128 c.

6.bakbl1ay cypakTapbl

1. DnekTpoMarHeTu3M XoHe Heri3ri YreiMaap. MarHut epici »koHe OHBIH mapaMeTpIiepi.

2. DNEeKTpOMarHeTH3M JKoHE MarHUTTIK Ti30ekTep. DeppoMarHuTTIK MaTepranaapAblH KaCHETTepI.

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

4. MarHuT epicCiHiH acep eTy aficTepi. MarHUTTIK Tiz0ekTep. MarHUTTIK Ti30eKTep/IiH KIKTeNyi.

5. TypakTel MarHUT KO3FayIIbI KYIIi 0ap KapamaiblM TapMaKTaaIMaraH MarHUTTIK Ti30eKTep/Ii Tanaay.

6. MarauTTik Ti36ek yiriH OM 3aHbl. ChI3BIKTHIK JKOHE CHI3BIKTHI €MeC MarHUTTIK Kenepriiep

7. AWTHBIMAJTBI MATHUAT KO3FAYIITBI KYIII 0ap MarHUTTIK Ti30€KTEePAiH KYMEBIC iCTey epeKIIeNliKTepiH
TYCIHIIPiHI3.

8. AitHanMaJel MarHuT epicid aixy. MHIYKIMSIIBIK KO3FAJITKBIIITa MOMEHTTI ay.

9. Tycingipy yur ¢a3anblk aCHHHXPOHIB! MalIMHAHBIH KYPBUIFHICHI.

10. I'enepaTopAbIH KYMBIC PEKUMIH TYCIHIIPiHI3.

11. Acunxponasl MamHaabiH DKK oHe poTOop TOTBIHBIH JKULTIr.

12. CunXpoHIBI TeHepaTOpIapAbIH MAKCAThIH, KYPBUIBICHIH JKOHE KYMBIC IPUHIIMITIH TYCIHIIPiHI3.

Ne 10 papic

1. TakpIpbIObI: DIEKTP KOHABIPFBUIAPHI XKoHE (papMalleBTHKAIBIK OHIIPIC OpPBIHAAPBIH aBTOMATTaHABIPY.
dapmaLeBTHKAIBIK, OHIIPIC OPBIHAAPBIHAA JIEKTP SYHEPTUSACHIH YHEMCY
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2.MakcaTtsl: (hapMaleBTUKAIIBIK OHIAIPICTIH JIEKTP ®KaOIBIKTaAphl MEH aBTOMATTAH IBIPBLIYBIH 3€PTTEY.
dapmanieBTHKAIBIK OHIIPICTE SIEKTP SHEPTUSACHIH YHEM/IEY .

3. JdopicTin Te3ucrepi:

Kacinopein eHpipicin aBToMaTTaHABIPY. TEXHOIOTUSIIBIK IPOLIECTEP i ABTOMATTAH IBIPY
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ABTOMATTHI Oackapy kKyHenepi HeriziHeH OacKapy MakcaThl, OacKapy KOHTYPBIHBIH THIII )KOHE CUTHAIIAPIbI
Oepy Tocimi OoiblHIIA KiKTenemi. ABTOMATTBI Oackapy >kyiheciniy angsiaaa (ABX) OackapeimatbiH Imamanap
YaKbITBIHJIA ©3repy/IiH Oenrimi Oip 3aHmapblH KOJAay MIiHAETi KoubuiraH. JKylieHiH Oyl ChIHBIOBIHJIA aBTOMATTHI
perrey xyienepi (CAP) Genineni, omapaslH MiHAETiHE OacKapbUIaThIH IIaMAaHBIH TYPaKThl MOHIH CakTay Kipesi;
OackapbUIaThIH IlIamMa OepiireH OarnmapiiamMa OOWMBIHIIA ©3repeTiH OaraapiaMaiblK Oackapy >kykenepi; Oackapy
Oarapiamacskl ajJiplH ana oenriciz 6akpuay xyienepi. Oman opi backapy MakcaThl XKYHeHI CUIIATTaAWTBIH Oenriti 6ip
KEIIeH/II cara KepCceTKITepiMeH Tikelel Oaiyianbica 0acTajbl (OHBIH OHIMIUIIT, JKaHFBIPTY JAJIIr JkoHe T.0.); cana
KepCceTKilliHe ojiapra Oelimeny HeMece e3iriHeH OeHiMIeNeTiH Kyhenep 93IpJeHreH MIEeKTi (€H YJIKEeH HeMece €H
a3) MoHIepre KOJI )KETKi3y TallanTapbl KOUBUTYBl MYMKIH.

Omnap Oackapy Tocimi OOHBIHIIA epeKIIeNeHei: ©3iH-031 Kypy KyHhenepinae Oackapy KYPBUIFBICBIHBIH
napamerpiiepi, 0ackapbUIaThIH IIaMalap/AblH OHTAHIBI HEMece OHTAWIbl MOHIHE JKaKbIH KOJI JKETKI3TeHre JeiiH
e3repeii; ©3iH-031 YHWBIMIACTHIPY JKYHENepiHJe COJ MaKcaTTa OHBIH KYpBUIBIMBI Jia e3repyi MyMKiH. backapy
TOKipuOeciH Tanjgay Heri3iHae 3iHiH KYMBIC iCTey aJrOpHTMIEPIH JKaKCapTAaThH ©31H-031 OKBITY JKYHelepiHiH
MYMKIHAIKTEepi HeFypJibiM KeH. AnantuTi CAY-na oOHTalIbl peKUMII Ta0y aBTOMATTHI 1371y KOMETIMEH JIe, COHJIak -
aK i371eyci3 Jie )Ky3ere acblpblUTybl MyMKIH.

JKyitenin 0ackapy KOHTYpPBIHBIH TypiHe OaijaHbICTBI. ABTOMATThI OAaCKapy/ablH allbIK KyHenepiHae Oackapy
KYPBUIFBICHIHA OacKapbUIaThIH OOBEKTIHIH aFbIMJAFbl JKal-KyHi Typajibl akmapat OepeTiH CHrHaijgap TYCIHeHi, He
orapia 0acThl aybITKylap OIICHE ] *oHe eTelneli, He backapy j>kyMbIc mporiecinie Kaumai na Oip Qakropiapist
TaJIaychl3 KaTaH OarjapiiaMa OOMBIHIIA JKYPri3iaeal. ABTOMATThl 0acKapy JKyHEeCiHIH HEri3ri Typi-aybITKy OOMBIHIIA
peTTey XKy3ere achpbUIaThIH TYHWBIK, ajl CUTHAJJAPABIH OTy Ti30eri 0ackapy 0oO0BEKTici MEH 0acKapy KYPBUIFBICHIH
KaMTHTBIH TYUBIK KOHTYpJbl Kypaijpl; OacKapbLIaThlH IIaMaHBIH Kalayllbl MOHJEPICH aybITKYbl Kepi OaiaHbIC
apKBUIBI, OCBI AYBITKYJIap bl TYBIHIATKAH ceOenTepre KapaMacTaH, 9CEPMEH OTeNe/I.

AyBITKy OOHBIHINIA >KOHE Hapa3bUIBIK OOMBIHINIA Oackapy NPHHITMOTEPIH OIpiKTipy KypaMIacTBHIPBUIFaH
Ky#enepre okeneni. ABTOMATTHI OacKapy JKYHECiHIIe NTUHAMHKAIBIK KACHETTEPl TYPAKTaHABIPY JKOHE TY3eTy YIIiH
KOCaJIKbl KOHTypiap (KemKYpBUIBIMIBI KyHenep) Oap. bip-OipiHe ocep ereriH OipHelne Imamanapiasl 0ip Me3riiae
Oackapy ken OaiimaHBICTHI backapy HeMece perTey KyHenepiHae )Ky3ere achIpbUIabl.

Curnanmapael yceiHY (opMachl OOWBIHIIA AWUCKPETTI JKOHE Y3IIKCI3 aBTOMATTHI Oackapy Kyiemepi
axsIpaTbuaApl. bipiHmi curHammap eTy Ti3OeriHiH keM naereHne Oip HYKTeciHAe yaKpIT OOWBIHINA, HE JEeHIeH
OoifbIHINA , HE IeHTel OOWBIHINA, COHAAM-aK yaKbIT OOMBIHINA KBaHTAIMSIIAaHA/IbL.

ABTOMATTHl OacKapy XYHECiHIH KapamaibIM MBICAJBI-KO3FAITKBIIITEIH aiHaIy XHUIMH TIKened perrey
Kyieci. backapy MakcaThl-MaXOBUKTIH TYPaKThl aifHaTy XHUUITIH YCTanm TYpYy, 0acKapbLIaThiH 00BEKT-KO3FAJITKBIII;
OacKapyIbl 9cep-ApOCCENbIiH PETTEYIII KAMKBIIIBIHBIH Kardaibl; 0acKkapy KYpbUIFBICBI-MY()Ta MaXOBHKIEH KATTHI
OaifmaHbICKaH OLTIKTIH aifHay >KUUTITIHIH OepiireH MOHIHEH aybITKBIFaH Ke3lle OpTaJaH TelKill KYIITEepIiH ScepiHeH
BIFBICATHIH OPTAJIBIKTAH TENKIml perrerim. MydTaHbH KbUDKYBI Ke31H/IE APOCCENb JKAIKBIIIBIHBIH KaFIalbl e3repei.
KypBUTBIMIBIK cXeMachl KapaFaH MBICAN TOH KONTEreH aBTOMATTHI O0acKapy JKylHenepiHiH KapaMacTaH, ONapIblH JeHe
taburaT. CHUIaTTalFaH Xyhe 3epTTey Ke3iHIe JTWHeapu3alusFa KO OepeTiH MeXaHWKaIbIK OPEKETTI aBTOMATTHI
perTeyniH TYHBIK Oip KOHTYPIIBI Y3/IKCi3 XKYHeciH Oimipeni.

Omnepkacin am0Oeban perTeyiliTep, OHBIH ilIiHAE TYbIHABI OoWbIHINA, WHTerpanm OoiibIHIIA ocep eTeTiH,
opTypdi oobekTinepAi Oackapy YIIiH 3KCTpEeMallbl PETTEYIIITep IIbIFAPaIbL.

ApHaiibl aBTOMATTBI OacKapy XKyiielnepi TeXHUKaHbIH dpTYPJIi cajlajlapblH/ia KeHIHEH KOJIIaHbUIa Ibl, MBICAJIbL:
KaTThl KeIIiprinmi-(pe3epiai CTAHOKTHI OacKapyaAblH Kalaralaylibl JKyWeci; MarHUTTI TaclagaH OaFaapliaMalibIK
OacKapblUTaTBIH MeTalll KecKilll cTaHOKTapbl, epdoieHTTepai Hemece nepdokapranapasl dackapy xyheci (MyHIai
OacKapyAblH apTHIKIIBUIBIFB CAIBICTHIPMAIIbl MOEOaNThUIBIKTaH, OarnapiaMaHbl KalTa KacayAblH IKEHULIITiHEH
JKoHE OeJIIeKTep i OHJEYAIH JKOFaphl NOJITIHEH TYpajbl); ©3iHIH KOHTYpbIHA OacKapylibl ecenTeyill MallnHaHBI
KOCaThIH PEBEPCUBTI IPOKATTAy OPHAFBIH OarnapiaMansik Oackapy »Kyieci;

CoHblMeH, MyHail aiimay Ke3inge OipHemie »Xy3JereH AaTUMKTEPIEH allblHATBIH MYHal eHiMepiHiH
TEMIIepaTypachl, KbICBIMBI, IIBIFBICH XOHE KypaMbl Typajbl akmapaT ap Typili peTTeyiluTepAiH OHIaraH OacKapy
CUTHAJIAAPBIH KaJBINTACTHIPY YIUiH maiaananeiiansl. CAY aBuaunus MeH KOCMOHABTHKAda MaHbBI3IbI POJ aTKapamibl,
MBICAJIbl aBTONMUJIOT OaiiIaHBICTBI pETTEYAl aBTOMATTHI OacKapy JKyieci, aj Kelae e3iriHeH KypbUIaThIH jKylie OOJBII
TaObUIAZbl. OCKEpH TEXHHMKaJa eCEeNTeyilll KYPBUIFBUIAPABI >KHMi KOCATBIH JKOFaphl IQJMIKTI Oakpuiay xyienepi
KonpaneUiaael. Tipi aF3afaFbl KenTereH (PU3MONOTHMANBIK YIepicTepli Tannay Kes3iHIe, MbICajibl, KaH aiHaJIbIMBI,
KBUTBI KaHIBI >KaHyapiapaa JAeHE TeMIIepaTypachiHBIH pPETTeNyi, KO3FalbIC OMNepalusuiapbl, aBTOMAaTTHl OacKapy
XKYHeciHiH ToH Oenriyiepi aHbIKTaNaabl.
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DJIEKTp KETEKTEpIiH KeAepriciH dacy
DNeKTp kKereri — ODNEKTP KeTEri-DJEKTP KETeTi-DJEKTP KETeri-ODNeKTp KeTeri-DNeKTp KeTeri-DIeKTp
KETeri-DIIEKTP JKETeri-DJEKTP KETeri-DIEKTP KETeri-DIeKTP JKeTeri-DIEKTP KeTeri-INeKTp KeTeri-DIEKTp KeTeri-
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DNeKTp KeTeri-DINeKTp KETeri-DIEKTP KETeri-INEeKTP KETeri-MEKTpP KETeri-DIIEKTP KETeri-DIeKTp KeTeri-DJIeKTp
KETeri-DIIEKTp KETeri-DIEKTP KeTeri-DIeKTp KeTeri-INEeKTpP KeTeri.

Perrenerin xeutmamasikiien okerekrep (IIPC) oHeprusiHbl yHeMmzuey JKOHE aBTOMATTBHI JKyHenepai
OHTAMIAH/IBIPY YLIIH KaKChI KapaMbl, Oipak ojap >KOFaphl KHUTIKT 3JIEKTp Keleprijiepid xacaiabl. DJIEKTp OpiCiHiH
HETi3ri Ke3i, COHMaii-aK meKkTpoMarauTTik keaeprinep (OMII) nen atanaTeiH 3JEKTp OPICIHIH HETI3T1 KO31 )KETEKTiH
KOpEKTeHY OJIOThIHAA KEpHEY/IH YJIKEH CEKipyiH »acalThlH KbUIIAM aybICTBIPBIN KOCKBIII TPaH3HCTOpIap OOJbIN
tabbutazpl. DEM xaOabIKThIH (3KOHE KETEeKTEpAiH) KaJbIIThI KYMBIC icTey Ke3iHJle KaOenb apKbUIbl OepiieTiH apThIK
SHEPIUs/IaH, COHJIAN-aK AJCKTPOMArHUTTIK TOJKBIHIAP/BIH dCEepiHEeH (Mapa3uTTIK 3JCKTPOMArHUTTIK COYJICIICHY/ICH
OoJIaThIH KeJepriiep) TybIHAaFaH Ke3 KelreH keaeprini Outaipeni. Kentipinren Gereyinmepaiy skuiairi 150 k[ i-ten
30 MI'u-ke JeWiHri AMama3oHia JKaThIp, ajl Mapa3uTTIK 3JIeKTpoMarHUTTIK cayne 30 MIn-ten 1 I'Tu-ke neiinri
JKUUTIKTEe Oomanel. MyHJIa, HETi31HEH, alHBIMAJIBI TOK JKETEKTEpl KapacThIpbUIFAHBIHA KapamMacTaH, OYJI TYPaKThl TOK
xerekTepiHe Je KaTbicThl. ChiMchz Oereyinmep (PUII) Gaitmanbic KypanjapbelHa ocep €TeTiH yKcac K03y OOJbIm
TaObLIaabl; oAerTe, 01 OMO Oemiri Oonbin caHanazapl. Jlerenmen sxuinikti OMO xone PUII sxateip sxorapbl
JIBIOBICTBIK aYKBIMBIH, OJIAPJIBIH acepi KypajaapbiHaa OaiiaHbIC TYABIPYBl MYMKIH €CTLIETIH OypMaray.

PC o3ipiey xoHe OpHATY Ke3iHJE >KYMBICTHIH HallapiiayblH HEMECE KYPBUIFBIHBIH ©3iHIH 3aKbIMIaHYbIH
OonupipMay, KaKblH OpHANIACKaH KaOJBIKTap MEeH 0acKa Jia KypbUIFbUIapFa KeJepriiepiiH TapalyblH HIEKTeY YIIiH
OMO-Hi bapbIHIIa a3alTy KaKeT. DIeKTpMarauTTiK yineciMainik (OMC) DMO azaiiTyra, 37eKTp *KoHE dJEKTPOHIBIK
XKaOJBIKTapAbl KOpFayFa OaFbITTalIFAH JKAIIbI TYXKBIPHIMJaMa OOJIBINT TaObUIaIbl. DJIEKTP KETEKTepiH, MOTOpIap/bl,
KaOBIKIIaIapabl JKoHe Kabenmpaepai Koca anranma, kym sxereridiy (CCII) xyifenepine apHagraH CTaHIAPTTHI IICITIM
IEC 61300-3 »xerextepi OotibiHina DIMC Herisri XajablKapalblK CTAHIAPTIICH YChIHBLIFaH.

Kopiaran opra >xaraiilapblH €CETKe ay

IEC 61300-3 cranaapThiHa JKETEKTEpl OpHAJIACThIPY YIIIH KOpIIaraH OPTaHbIH €Ki TYpl KapacCThIPbUIFaH.
Typrein aymangap yimiH (OIpiHII THI) ©HEPKACIN eHipiepiHe (ekiHimi Tum) KaparaHaa OMY OoHbIHIIA HEFYPIIBIM
kKataH Tamanrap Oenrimenren. Mapk Kenbon wmeipza (Mark Kenyon) aram etkenmeii, ABB Automation Inc
KOMITAaHWSCHIHBIH TOMEH BOJNBTTI KETEKTEp MapKETHHT1 OOWBIHIIIA MEHEIKEPl. TYPMBICTHIK TOMEH BOJBLTTHI JKEJITe
(Oipiami Typi) KOCBUIATHIH >XeTekTep ymiH OMO cysrinepin maipamany kaxer. Onm Obutait nemi: "coHpmaii-ak
Cy3rimepai JxoHe eHepkacinTe (eKiHIm Typi) maiigaimaHy YCHIHBUIAJBI, €rep J>KakplH MaHJAa HbICaHara ce3iMTal
JKaOaBIKTap OpHaJacKaH ooca'.

OMII cysrinepi XKenire KocelTy HYKTECiHIE Taiaa OOJFaH KeAepriiepai azalTaipl, OMapibl kepre Oypassl.
Oepput o3eKIIeepiH (HeMece CaKMHaIap) JKOHE PE3NCTUBTI-CHIMBIMABI Ti30ekTepai maimananateiH OMII cy3rici
OpTaHbIH OipiHIII TYpiHE apHAJFaH KONTEereH jKaHa KETeKTepAiH CTAaHAAPTTHI KOCHIMIIA JKaOBIFBI OONBITT TaOBLTAIEI,
nern mamiMaeni Kensor meip3a. "KipicTipinreH Hemece CHIPTKBI CY3Tilep KelOip KeTeKTepaiH XKoHe OpTaHbIH eKiHTII
TYp1 YIIIH KOCBIMIIIA KepeK-Kapakrap OoibIT Tabbuaapt'", - e ol

Siemens Energy & Automation xommanusiceiana OMII/PUII ocepi perreneTiH *KbUIAaMIBIKIIEH JKETEKTEePAl
o3iprmey Ke3eHiHIe MYKHSAT Kapamanel. KopmaraH opTara 3JIEKTPOMArHWTTIK — KeAepTilepliH CoyleneHyi
a3alTRIHBIFBIHA, aJ1 KOPIIAFaH OpPTa KETEKTEP/iH KYMBICEIHA dCep eTTEeHTiHIHEe K3 KEeTKi3y YIIiH, oJapsl apHANBI
KaMmepaza ChIHAY JKYPri3iieni, — Jel TYCIHIIp/Ii JKeTeKTep TEXHOJIOTHACH OOibIHITa MeHemkep Bonbdranr ['nnmep
(Wolfgang Hilmer). Herizinen DOMII jkacaiiTelH OKIIayiaHFaH OekiTreci Gap KbUIIAM aybICTBIPBIT KOCKBIIII
OWITONIAPIBI TPAH3UCTOPIIAP OPHATACKAH KOPEKTEHY OJIOTHIHBIH KOMIIOHEHTTEPIH ChIHAY KYPTi3iiemi.

4 UniocTpaumsiibiK MaTepuas: cabak eTKi3y YIIiH KeJleci MaTepUaIbIK - TEXHUKAJIBIK KAMTaMAachl3 €Ty
KOJIAaHBIIa/Ibl: HOYTOYK, MYJIETUMEIHSIIBIK IIPOEKTOP, 3KpaH.
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