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IIpuBe/ieHBl OCHOBHBIC IIOHSTHS, TEPMHUHBI M ONpe/IeIeHHs, sBIsoIHecs 6a3o-
BEIMH B JIUCIMILIMHE «DIEKTPOHUKa». JlaHHbBIE TMOHATHS, TEPMHHBI U OIpPEACIICHHS
pacrpe/iesieHbl 110 OCHOBHBIM pa3jielaM W3y4aeMOi JUCIUILUIMHBI, HMEIOT JOCTAaTO4YHO
I0IPOOHOE ONUCAHKUE W TPUBE/IEHBI B MOPS/KE MX MOSABIEHUS [IPU OCBOEHUHU JaHHOM
JUCLUIUIMHEL. [IpuBeieHsl o0lMe peKOMEeHJAMK 110 CaMOCTOSTEIbHOMY H3YYEHHIO
CTYJAEHTaMH JIUCIHUITITHHBI « DIEKTPOHHKa» C UCIIOJIb30BaHWEM MaTepHala, puBe/IeH-
HOT'O B JJaHHOM METOINYECKOM IOCOOUH.

[TpesHa3zHaueHbl A1 MHAMBHIYalbHOH CaMOCTOSTEIBHOW pabOThl CTYHIEHTOB
TEXHHYECKUX HalpaBlIeHUH MOArOTOBKU M CHELHAIbHOCTEH NMPH H3YYEeHHH JUCIUII-
JIMHBI «DJIEKTPOHHKa» U COOTBETCTBYIOILHX pa3/e/loB JHCLHIUTHHBI « DIEKTPOTEXHH-
Ka ¥ DJIEKTPOHUKA» U aHAJOTHYHBIX JAMCUMIUIMH. MoryT OBITh HCIIOJIB30BaHbI MPEIo-
JiaBaTelIsIMH, BEJlyLIMMHU [PaKTHYECKHe U 1abopaTopHble 3aHSATHS MO SJIEKTPOHKKE, a
TaKKe CTY/IEHTaMH, IOJTyYalolMMH cpe/iHee podeccHoHanbHoe 00pa3oBaHue.
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OBIHIME PEKOMEHJALIMU IIO U3YYEHUIO JIUCLHU-
IHJIMHBI «9JEKTPOHHUKA»

JncuunnvmHa «DJIEKTPOHUKA» M3YYAETCsl CTYJICHTAMHU, KaK IPaBUJIO,
BCEX TEXHHUYECKUX CHEIHUATbHOCTEH M HampaBJICHUI MOJTOTOBKH OakayaB-
POB WJIM KaK OTJeJIbHAS AUCIUIUIMHA, WA B COCTaBE JUCIUILUIMHBI « DJICK-
TPOTEXHHKA M JJIEKTPOHUKA». B 3aBHCMMOCTH OT TpeOoBaHMil (enepalb-
HBIX TOCYJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHJAPTOB BHICIIETO 0Opa3oBa-
HUSI ¥ C YYETOM yTBEPIKICHHBIX YUCOHBIX TIAHOB IO TEM WM WHBIM CIIe-
[IUAJIBHOCTSM W HAIIPaBJICHUSIM IMTOATOTOBKH OakajgaBpOB Ha3BaHUE M3ydae-
MOM CTYJAEHTaMM JTUCLUMIIUHBI MOKET OTJINYATHCS OT UCTOPUUECKU MPUH -
TOr0 Ha3BaHUS «IJEKTPOHUKa». Takke ISl pa3HbIX CHEUHATBLHOCTEH U
HaIpaBJICHUN TMOATOTOBKH OaKaIaBPOB OTINYAETCS 00HEM M3ydaeMOU JHC-
IUIUTMHBL U €€ coaep:kaHue (IepeyYeHb Pa3JieIoB M T€M), IPUYEM BechMa
CYIIECTBEHHO.

[{enb naHHOM pabOTHI — IaTh CTYJIEHTY OCHOBHBIC MTOHATHS, TEPMHUHBI
U OMNpENENICHUsI, KOTOPhIE JTOJDKHBI MOCITYXKUTh 0a30H M CBO€OOpa3HbIMU
BEXaMM TPHU W3YYCHUHU OCHOBHBIX PA3JICIOB, BXOIAIIMX B KJIACCUUYECKYIO
TACUUTUINHY «DJIEKTPOHUKAY.

[Ipu camocTosATENBHON PabOTE MO U3YUCHUIO JUCHUIUIMHBI «JeK-
TPOHHKA» CTYJCHT JOJKEH TBEPJIO IMOMHHTH, YTO 3HAHHS HE mpHoOpeTa-
FOTCSl paay 3HaHUW. JIJIs M3y4eHUs TaHHOW NUCHUIUIMHBI HY>KHbI 3HAHUSA U
KOMIETEHIINHM, TOJYUYCHHbIE W OCBOCHHBIE TpPU H3y4YeHUU (QU3MKH (B
MIEPBYIO OUepeab Pa3aeibl AJEKTPUUYECTBA U MarHeTU3Ma), AJIEKTPOTEXHUKHU
M BBICIICH MaTeMaTuKu. Jlake 3HAHWUS W KOMIIETCHIIUM, IOJYYCHHBIE M
OCBOCHHBIC TPU WM3YyUYCHUU AUCHMIUIMHBI «HXeHepHas rpaduka» MpUTo-
IATCSA, BEIAb JJICKTPOHHBICE CXEMbI M CXEMbl 3aMEIICHUS SJIECKTPOHHBIX
YCTPOMCTB HEOOXOAUMO YMETh «UUTaTh» U 4epTUTh! B CBOIO ouepenn 3Ha-
HUSI 1 KOMIIETCHIIUH, TTIOJTYYEHHBIE U OCBOCHHBIE MPU U3YYECHUU TUCIUTLIN-
HBbl «DJICKTPOHUKA» HEOOXOAUMBI OYyAyT CTYACHTY INPU U3YUYCHUHU IOCIIE-
TYIOIMUX MPOPUINPYIONIUX TUCIUILIMH, a TAKKe B MOCJIEeAYoIIeH npodec-
CHOHAJILHOM JIESTEIbHOCTH.

JlaHHOE METOAMYECKOEe IMOCOOHME IMOCTPOCHO CIEAYIOMMM 00pa3oM:
OCHOBHBIE MTOHATHUS, TEPMUHBI U ONPEACICHUS pacIpeCICHBI MO pa3aciiaM.
Paznensl npuBeieHBl B TOM MOPSAKE, B KAKOM OHHU MPEACTaBICHBI B 00JIb-
IIMHCTBE YYEOHUKOB MO 3JIEKTPOHUKE. [IoHATHS, TEpMUHBI U ONIpeeICHUs
BHYTPH pa3eiioB MPUBEACHBI HE B a1()aBUTHOM TOPSIKE, a B TOU MOCIIEI0-
BAaTEJILHOCTH, B KOTOPOW OHM, KaK IMPaBUJIO, BCTPEUAIOTCS MPU U3YUYECHUU
COOTBETCTBYIOIIIETO pa3jiesia yYeOHUKA. DTO JOJDKHO OOJIETYUTH CTYACHTY



5

U3ydeHHe mMaTepuala Mo YYeOHHKY: IPOYUTAN ONpeIeNIeHue COOTBETCTBY-
IOLLEro TEPMUHA, a 3aTEM Halllell ero B yueOHuke. Mnu Hao6opoT: BCTpeTui
B y4Y€OHUKE TEPMHUH U HaLIEN €ro OObSICHEHHE B JAHHOM METOJUYECKOM
nocoOuu. Pexomenayercs ciaeayromuid NOpsSI0K UCIOIb30BaHUS JTAHHOTO
METOJIUYECKOI0 MOCOOUs: BHAYAJIE 03HAKOMHUTBCS C OCHOBHBIMH MOHSATHS-
MU, TEPMHUHAMHU U OINPEAENICHUSIMH COOTBETCTBYIOLIErO pasjena JaHHOIO
nocoOusi, a 3aTeM MPUCTYNUTh K U3YyUYEHHUIO aHAJIOTHYHOTO pasjienia yueo-
HUKA WM y4€OHOTO MOCOOUS UM COOTBETCTBYIOIIETO METOUYECKOTO YKa-
3aHUSA K JabopaTtopHO paboTe.

Psin mpuBeNeHHBIX TEPMHUHOB M ONpENIEICHUN MOTYT OKa3aTbCs 3Ha-
KOMBIMH CTYJEHTaM, TaK Kak ObUIM M3y4eHbl B Kypce ¢usuku. Ilpu s3Tom
OJIHU U T€ € MOHATUS MOTYT UMETh OTJIMYHOE OMNPEIEICHHUE, UTO O0BsIC-
HSIETCS T€M, YTO JIEKTPOHUKA — 3TO HayKa O MPAKTUUYECKOM HCIIOJIh30Ba-
HUU SIBJICHUH, NPOUCXOAIINX B MPOBOJHUKAX, JUAIEKTPUKAX U MOJIYIPO-
BOJHHMKAX, B TO BpeMs Kak (PU3MKa M3Y4yaeT 3T SIBJICHUS C TEOPETUUECKON
TOUYKH 3PCHHUSI.

Crnenyer oOpatuTh BHHMaHUE, YTO Ha3BaHUE Pa3JIE]IOB JAHHOTO Me-
TOAMYECKOr0 MOCOOUSI MOXET OTIMYaThCsl OT Ha3BaHUN, MPUBEACHHBIX B
pa3HbIX Y4YeOHHMKax WM B pabouux MporpamMmax IWCUHUILIUH, COOTBET-
CTBYIOIIMX KJIACCUYECKON AUCLUILUIUHE « DIEKTPOHUKAY.

B 6ubnuorpaduueckomM crvcke, MPUBEIEHHOM B KOHIIE JTaHHOTO Me€-
TOJIMYECKOTO MOCOOMS, MPUBEACHBI JAJIEKO HE BCE YUEOHUKH M y4eOHbBIS
1noco0usi, KOTOPHIMU MOXHO BOCHOJIb30BAaThCs MPU U3YUCHUH AUCITUTUIMHbBI
«Onextponuka». CTyIeHT BIIpaBe caM BBIOpaTh cebe y4eOHHMK W3 uucia
TEX, YTO PEKOMEHIYET MPErnojaBaTelb, WIH €CTh B HATUYUH B OUOJIHOTEKE.
PekoMeHtyeTcsi 1oJIb30BaThCsl OJJHUM YYEOHMKOM, HO KOrja KakKo-n0o
BOTIPOC M3JI0KEH B HEM HEOCTATOYHO SICHO WJIM BOBCE HE HAIET OTpaXKe-
HUS1, UCTIOJIB30BaTh APYTroi y4eOHUK UM yueOHOe mocooOue.



1 OBIIIAE CBEJEHUS

DIEKTPOHUKA — 3TO OTPACb HAYKH U TEXHUKH, u3ydaromas: 1) usu-
YECKHE SIBJICHUS B 3JIEKTPOBAKYYMHBIX U MOJIYNPOBOJHUKOBBIX MpUOOpax,
2) BIEKTPUYECKUE XAPAKTEPUCTUKHA U INApaMETphbl 3JEKTPOBAKYYMHBIX M
MOJYHPOBOJHUKOBBIX MPUOOPOB, 3) CBOMCTBA YCTPOMCTB U CHCTEM, OCHO-
BaHHBIX HA IPUMEHEHUH 3JIEKTPOBAKYYMHBIX U MOJIYNPOBOJIHUKOBBIX ITPH-
O0poB.

[lepBoe U3 3TUX HaAMpaBICHUN COCTABISET OCHOBY (DHM3UYECKOM DIICK-
TPOHUKH, BTOPOE U TPETHE HAIIPABIICHUS - TEXHUUYECKOM dJIEKTPOHUKH. Kak
OJIHy M3 00JacTedl B TEXHMUYECKOW 3JIEKTPOHUKE MOKHO BBIIACIHUTH IPO-
MBILUICHHYIO JIEKTPOHUKY, KOTOpas CBA3aHA C IPUMEHEHUEM JJIEKTPOH-
HBIX YCTPOWCTB B Pa3IUYHBIX OTPACISAX MPOMBIIUICHHOCTH U O0OCITY>KUBAET
3TU OTPACIU YCTPOMCTBAMHM MU3MEPEHUN, KOHTPOJISL, yIpaBiIeHuUs, IpeoOpa-
30BaHUs DJIEKTPOIHEPTUH, A TAKIKE TEXHOJIOTNYECKUMH YCTAHOBKAMU.

B 351eKTpOHHUKE MOYKHO BBIJEIUThH YETHIPE IJIaBHBIX 00JIACTU MpUMeE-
HEHUS JIEKTPOHHBIX MPUOOPOB: 3JIEKTPOCBS3b, PATUOIEKTPOHHYIO alla-
paTypy LIAPOKOTO NPUMEHEHUS, BBIYUCIMTEIBHYIO TEXHUKY M TEXHHYE-
CKYI0 KHOEPHETHKY, NPOMBIIUIEHHYIO OJJIEKTPOHUKY. B COBpeMEHHBbIX
YCJIOBUSAX 3TU O0JACTHM YaCTUYHO IEPEKPBIBAIOT JAPYr Apyra, Halpumep,
CPEACTBA BBIYMCIIUTEIIBHON TEXHUKU TaK WM UHAYE MMPUMEHSIIOTCA BO BCEX
yKa3aHHbIX 00J1acTsAX NPUMEHEHHUS SJIEKTPOHHBIX NTPHUOOPOB.

DJIEKTPOCBA3b OXBATHIBAET HECKOJIBKO HAIPABICHUM TEXHUKU: pa-
IMOCBSI3b, PAaIMOBENIAHNE, TEJIICBUICHNE, 3BYKOBOE BEIIAHUE, aBTOMAaTHUYE-
CKYIO DBJIEKTPOCBSI3b, MHOTOKAaHAIBHYIO 3JEKTPOCBS3b, PaJIUOPEIECHHYIO
CBsI3b, KOCMHYECKYIO CBSA3b, BOJIOKOHHO-ONTUYECKYIO CBS3b.

K paamosnexkTpoHHOW anmaparype MMpoKOro MPUMEHEHHUSI OTHOCAT B
OCHOBHOM OBITOBBIE PAJMO3JIEKTPOHHBIE YCTPOMCTBA: PATUONPUEMHHUKH,
TEJIEBU30PbI, ANEKTPOPOHBI, MArHUTO(POHBI, MY3bIKaJIbHbIE LEHTPHI,
yCTpOoWcTBa OBITOBOM aBTOMATHKH, 3JEKTPOHHBIE Yachl, SJIEKTPOHHBIE WT-
PYIIKH U Jp.

BolunciaurenbHas TEXHHKAa M TEXHUYECKas KHUOECPHETHKA CBS3aHBI C
pa3paboTkoi 1 mpuMeHeHnnem DBM, aBTOMaTU3UPOBAHHBIX CUCTEM YIIPaB-
nenus (ACY), cuctem aBTomaTuzupoBaHHOro npoektupoBanus (CAIIP),
aBTOMAaTHU3UPOBAHHBIX MH(OPMALMOHHBIX CHCTEM, ABTOMAaTHU3UPOBAHHBIX
oOydYaromux M KOHTPOJIUPYIOIIMX CUCTEM, TMOKHUX aBTOMATHU3UPOBAHHBIX
IPOU3BOJACTB U JIp.

[IpoMBIIIEHHAsT JJIEKTPOHMKA BKJIOYAET AaIIaparypy IPOU3BOA-
CTBEHHOM CBS3W, U3MEPUTEIBHYIO almnaparypy, YCTPOMCTBA 3JIEKTPOMUTA-
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HUsA, 000pyAOBaHUE JJIsl CTAHKOB C YUCJIOBBIM IPOTPAaMMHBIM YIIPaBIICHHU-
€M, alllaparypy aBTOMAaTUKH, TEJICYNPABJICHUs, TEJIEMETPUU, MEIULINH-
CKYIO almapaTypy, JIEKTPOTEXHUYECKOE U SHEPTeTUYECKOe 000pyI0BaHuUE,
arnraparypy paauoJoOKaluy, JIA3€PHYI0 TEXHUKY, SACPHYIO JJIEKTPOHHKY,
OHMOJIOTMYECKYIO JJIEKTPOHUKY U JIp.

OJEKTPOHHbIE NPUOOPBI — OTHAEIbHbIE HEpa3AeIMMble KOMIIOHEHTHI,
ABJIAIOIIMECS OCHOBOM Uil MOCTPOCHUS PAAUOIEKTPOHHBIX YCTPOUCTB U
cucreM. X uCronp3yroT COBMECTHO C JJIEKTPOTEXHUYECKUMHU DJIEMEHTAMU
(pe3ucropamu, KOHAEHCATOPaMU U UHAYKTUBHBIMM KaTyIIKaMHU) U 3JIEMEH-
TaMM KOMMYTallMOHHOW anmnaparypbl. OCHOBHBIMU THIIAMH 3JIEKTPOHHBIX
npuOOPOB SIBISIOTCS 3JEKTPOHHBIE 3JIEKTPOBAKYYMHbIE TPUOOPHI, HOHHbBIE
AIIEKTPOBAKYYMHBIE WJIM Ta30pa3ps/iHble MPUOOPHI, MOIYINPOBOJIHUKOBBIE
pUOOpPHI, HHTETPAIbHBIE MUKPOCXEMBI.

K 2J€KTPOHHBIM 3JIEKTPOBAKYYMHBIM IPUOOpPAaM OTHOCSAT 3IEKTPOH-
HBIE JIAMIIbI U 3JIEKTPOHHO-JIYYEBBIE TPYOKH.

HoHHBIE 3JIEKTPOBAKYYMHBIE MPUOOPHI — 3TO MPUOOPHI, MPUHIIMI
JICUCTBUSL KOTOPBIX OCHOBAH HAa B3aMMOJACHCTBUM JJIEKTPOHOB C MOHHOM
mw1azMoil. K HOHHBIM pubopam OTHOCATCS TUPATPOHbI, MIOHHBIE Pa3psIHU-
KU, Ta30pa3psiiHbIe CTAOUIUTPOHBI U JP.

[ToJiynpOBOHUKOBBIE TPUOOPBI — 3TO MPUOOPHI, TPUHIUI ACHCTBUS
KOTOPBIX OCHOBAaH Ha MCIIOJIb30BaHUHU CBOMCTB MOJIYNPOBOJHHUKOB. K 3THM
npudopaM OTHOCST JUOAbI, TUPUCTOPHI, OUMIOJISIPHBIE U TOJIEBbIE TPAaH3U-
CTOPBI, (DOTORIEKTPOHHBIE (Hampumep, GOTo- U CBETOAUOAbI, (POTOTpaH3U-
CTOPBI) U ONTORIEKTPOHHBIE MPUOOPHI.

[IpOBOHHUK — BEMIECTBO, MPOBOJIAIIEE IEKTPUUECKUNA TOK IO MPHH-
LUITy JBUKEHHUSI CBOOOJIHBIX 3apPSYKEHHBIX YacTUL (JIEKTPOHOB B METAJI-
nax). OCHOBHBIE NPOBOAHUKHU DJIEKTPUYECKOTO TOKA — METaJUIbl, B KpH-
CTaJUIMYECKON PEIIETKE KOTOPBIX CYIIECTBYET BBICOKAs KOHIEHTPALMS
CBOOOJIHBIX AJIEKTPOHOB, 00pa3yIOIINX TaK Ha3bIBAEMBIN 3JIEKTPOHHBIN ra3s,
KOTOPBIA MOKET CBOOOJHO MEpEeMEIIaThcsl B 00beMe MeTasuia Moj BO3Aei-
CTBHEM BHEIIHETO 3JIEKTPUYECKOTO IMOJIS.

H3004T0p — TBEPIOE, KUAKOE WM ra3000pa3HOE BEIECTBO, HE CO-
JepiKailee CBOOOJHBIX HOCHUTENICH 3apsiioB WIIM cojiepXkallee He3Hauyu-
TEIbHOE HUX KOJMYECTBO M OKa3bIBAIONIEE MO 3TOW MpUYMHE OOJBIIOE CO-
IPOTUBJICHHUE MPOXOKACHUIO JJIEKTPUUECKOT0O TOKA. B rpynmy H301sTOpOB
BXOJSAT TAKKE AUDIEKTPUKHU.

JIMDJIEKTPUK — BELIECTBO, HE MPOBOISAIIEE AIIEKTPUIECKUN TOK. BHYT-
PEHHSIS CTPYKTypa IUDJICKTPUKA XAPAKTEPU3YETCS MOJHOCTBIO 3aII0JIHEH-
HOM DJIEKTPOHAMM BAJICHTHOM 30HOM M HE3AIIOJHEHHOM 30HOU MPOBOJAUMO-
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CTH, MEXJY KOTOPBIMHM CYIIECTBYET IIMPOKas 3alpelieHHas 30Ha, YTO HE
MO3BOJISIET AJICKTPOHAM MEPEXOAUTh B 30HY MPOBOJUMOCTH. M3-3a OTCYT-
CTBUSI BJICKTPOHOB B 30HE IMPOBOAMMOCTH HUDJIEKTPUK HE MOYKET MPOBO-
JUATH AJICKTPUYECKUM TOK.

[ToJyIpOBOJIHUK — BEIIECTBO, OCHOBHBIM CBOMCTBOM KOTOPOTO SIBJISI-
€TCSl 3aBHUCUMOCTb €r0 SJIEKTPONPOBOJHOCTH OT BO3JACHUCTBUS BHEIIHUX
(baKTOpOB: TeMIIEpaTyphl, JIEKTPUUIECKOTO I0JIs, CBeTa U T.A. VX mpoBo-
JAMOCTh CBSI3aHA C TE€M, YTO HEKOTOPBIE DJIEKTPOHBI W3 BAJIECHTHOW 30HBI
MOTYT MEPEXOAUTh YEPE3 HEIIMPOKYIO 3aMPENMICHHYIO 30HY B 30HY ITPOBO-
JTMMOCTH O] BO3JAEHCTBUEM BHEIIHUX (PAKTOPOB M y4aCTBOBATh B IIPOTE-
KaHUU DJICKTPUYECKOTO TOKA.

[ToJynpOBOJIHUK THIA N — TOJYNPOBOJHUK, B KOTOPOM CYIIECTBYET
M30BITOYHOE KOJIMYECTBO CBOOOJHBIX IJEKTPOHOB. JIJIsi 3TOro HapymaroT
KPUCTAJUIMYECKYIO0 CTPYKTYPY OCHOBHOT'O MOJYIPOBOJHUKA 3a CUET BBEJIE-
HHUSI JOHOPHOW NPHUMECH, HAPUMEP, B KPUCTAI KPEMHHUS WA T€PMaHUS
BBOJSIT aTOMbI MBIIIbSIKA, UMEIOIIME HA BHEIIHEH 000JIOYKE HAa OJUH Ba-
JICHTHBIN SJICKTPOH OOJIbIIIE, YEM Y OCHOBHOI'O IOJYNPOBOJHUKA. ITOT
BJIEKTPOH MOXKET JIETKO NMEPEUTH B 30HY MPOBOJMMOCTH U y4aCTBOBAThH B
MPOTEKAHUM DJICKTPUYECKOr0 TOKA.

[TosynpoBOJHUK THIA P — MOJIYINPOBOJHHUK, B KOTOPHIA B Kady€CTBE
aKIENTOPHOM IPUMECH BBOJSAT aTOMBI 2JIEMEHTOB, UMEIOIIIUE HA BHEIIHEH
000JI0YKE Ha OJIMH BaJICHTHBIN 2JICKTPOH MEHBIIIE, YEM Y OCHOBHOTO TOJTY-
MPOBOJIHMKA (HAIIPUMEP, aTOMBbI MHJIMS BBOASAT B KPUCTAIJI KPEMHUS WU
repmanusi). B kpucraminyeckoil pemrerke BOJIU3M TaKOro aTroMa B OJHOM
U3 y3JIOB OTCYTCTBYET OJIMH 3JICKTPOH U BO3HUKAET JABIPKA, KOTOPAs 3aI10JI-
HSIETCSl DJIEKTPOHOM COCEOHEro aromMa. B pe3ynbraTe aTOM CTAaHOBUTCS HE-
NOJBWKHBIM OTPHUIIATEILHBIM MOHOM, & JbIPKAa MOXKET MEpeMeNaTbCs Ja-
Jee, T.€. HOCUTEIISIMU 3apsA/ia SIBJISIFOTCS MOIBUKHBIE JBIPKH.

DJIEKTPOHHO-/IBIPOYHBINA (p-N) MEPEeXoa — 3TO MEPEX0/a, KOTOPHIA 00-
pa3oBaH JBYMsl 00JIACTSIMHM MOJIYIIPOBOJHUKA C Pa3HbBIMU TUIIAMU MPOBO-
JTUMOCTH: BJICKTPOHHOW M JBIPOYHOW. DJIEKTPOHHO-IBIPOYHBIN MEPEXO0/l
HEJIB3S1 CO3J]aTh MPOCTHIM CONMPUKOCHOBEHUEM JBYX IOJYIPOBOJIHUKOBBIX
IJIACTHUH p-TUMA U N-TUMA, T.K. B MECT€ COCIMHEHUSI HEBO3MOXKHO OOecIie-
YUTH OOIIYI0 KPUCTAUIMUECKYIO perieTKy 0e3 nedektoB. Ha npakTuke miu-
POKO MCIMOJIL3YETCS METOJ MOJYyYEHUsI p-N-TEpexojila MyTEM BBEIACHUSA B
MOJYIPOBOJHUK TMPUMECH C MPOTHUBOMOJIOXKHBIM THIIOM MPOBOJUMOCTH,
HanpuMep, ¢ MOMOIIBI0 TU(PDY3UH HIIH STTUTAKCHUU.

YacToTHas xapakTepUCTUKaA — 3TO I'padUK WK aHATUTUYECKOE BhIpa-
KEHUE, MPEACTABIISIONIEE IS JAHHOW LIENHU UM YCTPOMCTBA 3aBUCUMOCTD
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TOKa, HaNpsoKeHUs Wik Ko duiimenta nepegaun (yCUJICHUs1) OT 4acTOThI
MOJABOJAMMOrO K HEMY CHHYCOMJAIbHOTO KoJjiebanusa. Kak mpaBuiio, uc-
MOJIb3YETCSl 3aBUCUMOCTh aMIUIMTYAbl OT YacTOThl — aMIUIMTYJIHO-
yacToTHas xapakrepuctuka (AUX), pexe 3aBUCUMOCTh (Da3bl OT YACTOTHI —
¢dazo-yactoTHas xapakrepuctuka (OUX).

BosbT-amnepHas xapakrepuctuka (BAX) — 3aBUCMMOCTH Hampsike-
HUS Ha DJIEMEHTE OT TOKa B HEM (MM Hao0O0poT). SBIsSETCS OJHOM M3 OC-
HOBHBIX XapaKTEPUCTUK BJIEMEHTOB AJIEKTPUYECKON LENU U 3JIEKTPOHHOTO
YCTPOKCTBA.

JIuHeHbIE MCKaXEHUSI — 3TO UCKAKEHUSI CUTHAJIa, BO3HUKAIOIIUE B
ANEKTPOHHBIX LEMAX, CBSI3aHHBIE C TEM, YTO CHUHYCOHUJAIbHBIE CUTHAJIBI C
Pa3JIMYHBIMU YACTOTAMH TEPEIAIOTCA C PA3HBbIM 3aTyXaHUEM (YCHIICHUEM )
U pa3HbIM OTcTaBaHueM Mo (aze. B pe3ynbTaTe 3TUX HMCKAXKEHUIM 4aCTOT-
Hasl XapaKTepUCTUKA OTJIIMYAETCSA OT JIMHEHHOW MIOCKON XapaKTEPUCTHUKH,
KOTOpasi HanboJiee MOIXOAUT JIJIsl IepeAaroIIero yCTpOoCTBa.
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2 DJIEMEHTHAS BA3A DJIEKTPOHHBIX YCTPOHCTB

2.1 IlorynpoBOAHUKOBBbIE TMOAbI U THPUCTOPbI

[1oynipOBOAHUKOBBIN IUOJ — MOTYIPOBOHUKOBBIN TPUOOP C OJHUM
p-N-TIEpeX0IOM U ABYMsI BBIBOJAAMH.

[To Ha3HAaYECHUIO PA3INYAIOT OCHOBHBIC TPYIIIIBI JUOJ0B: 1) BRIIPSIMU-
TEJbHBIE; 2) NETEKTOPHBIC, MpeoOpa3oBaTelibHbIC, MEPEKIIOYAIOIINE, UM-
NyJbCHBIC; 3) CTAOMIUTPOHBI; 4) BapuKambl; 5) TyHHEIbHBIE IUOJBI; 6)
CBETOAMObI; 7) (DOTOUOIBI U JIP.

JIns1 BBINPSIMUTENBbHBIX (CHIJIOBBIX) JTMOA0B OCHOBHBIMU SIBJISIFOTCA MX
CTaTUYECKHUE MapaMeTphl: COMPOTUBICHUE B MPSIMOM W OOpaTHOM Hampas-
JICHUSIX, JOMYCTUMOE 0OpaTHOE HAMpsHKEHHE, MAaKCUMAaJIbHBIN MPSIMOM TOK.
DT0, KaK MPaBWIo, MIOCKOCTHBIE TUOJbI C OTHOCUTEIBHO OONbIIEH MIIOIIA-
IBI0 p-N-TIEpEex0/1a, YTO MO3BOJISET MPOMYCKATh OOJIBIIINE TOKH.

JleTekTopHBIC, TPe0Opa3oBaTEIbHbIE, MEPEKIIOYAIOIINE, UMITYJIbCHBIC
IAOJIBI — 3TO BCE IHUOJBI C OTHOCUTEIIBHO MAJION IUIOMIAABI0 p-N-TIEPEX0a,
YTO MO3BOJISIET IPOIYCKATh MaJbIE TOKU BBICOKOW YaCTOTHI.

ToyeuyHbIl MO — 3TO IUOM, B KOTOPOM C KPUCTAJLIOM IOJIYIIPOBO/I-
HUKa TUMA N WIA p, 00pa3yIomero OJuH 3JIEKTPOJ AMOa, KOHTAKTHUPYET
METAJUIMYECKUI TPOBOJHUK B BHJE OCTPHS, SIBIISIIOIIETOCS IPYTUM SJICK-
TpoaoM. [lpu craBieHUM OCTpHUsS C KPUCTAJUIOM 00pa3yeTcsi MUKpOIepe-
xoA. [Io cpaBHEHUIO € TNIOCKOCTHBIM JTHOJIOM MAaJCHHUE HAIPSIKEHUS HA TO-
YEYHOM JIMOJIC B TMPSMOM HaIpPaBJICHUU OUYCHb MAJIO, a TOK B 0OpaTHOM
HaIpPaBJICHUU 3HAYUTEIILHO MEHSETCS B 3aBUCUMOCTH OT HampsikeHus. To-
YEYHBIE TUOJIbI 00JaJal0T MaJION MEXINEKTPOJHON EMKOCThIO U YaCTO M C-
MOJB3YIOTCSL B BEICOKOYACTOTHBIX CXEMaX.

Juon IIIoTKM — 3TO IUIOCKOCTHOW JOHOJ C TNEPEXOJOM METALI-
MOJYITPOBOJIHUK BMeCTO p-N-nepexona. [Iposogumocts nuona Ilotku oc-
HOBAaHA HA MPOTEKAHUM OCHOBHBIX HOCHUTEJICH 3apsija B OTIMYUE OT p-N-
nepexo/ia, B KOTOPOM TOK B MPOBOJAIIEM HAMPABICHUU BO3HUKAET 34 CUET
JIBUXKEHUSI HEOCHOBHBIX ISl paCCMaTpUBaeMoOi 00J1acTH HOCUTEIIEH 3apsia.
[Ipr wmcnosib30BaHWM MOJYIPOBOJHUKA N-THNA OCHOBHBIMHU HOCHUTEISIMU
3apsa SBJISIOTCS DJIEKTPOHBI, ITpOTEKaronme B ciior Mmeramia. [lo cpaBHe-
HUIO ¢ ToueuHBbIM auojioM auoA Illotku mmeer Oosnee kpyTyro BAX B 00-
JACTU MAJIbIX HANPSDKEHUW B MPSIMOM HAIlpaBJICHUM, 3HAYUTEIBHO MEHb-
Ui 0OpaTHBIM TOK, MEHBIIUN pa3Opoc TMapamMeTpoB, OOJBIIYIO HAIEK-
HOCTh Y BBICOKYIO0 YCTOMYMBOCTH K yaapaM, a TaKK€ MEHbBIIEE COMPOTHUB-
JICHWE B MPSIMOM HANpPaBJICHUH, MaJyl0 MHEPIIMOHHOCTh. Kak HemocTaTok,
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HECKOJILKO 00JIbIlasi mapa3utHas eMKocTh. Jluoasl [lloTkyu nmpuMeHstoTCs B
BBICOKOUYACTOTHBIX CXEMax (IE€TEKTOPHBIX, IMEPEKIIOYAIONINX), a TaKKe
BKJIFOYAIOTCSI B COCTAB MHTETPAIBbHBIX CXEM JJI YBEIUYEHUS UX OBICTPO-
nevictBus. Jlnana3zoH 4acToT AaHHBIX Auoa0B — 10 2000 I'T.

CTaOuIuTpOH — MOJYNPOBOJHUKOBBIM auo0ja, oOpatHas BeTBh BAX
KOTOPOT'0 MMEET y4aCTOK CO CJ1a00il 3aBUCUMOCTBIO HAMPSDKEHUS OT TOKaA.

OCHOBHBIMU TTapaMeTpaMy CTAOMJIUTPOHA, BKIIOYAEMOI0 Mapajuielib-
HO Harpy3ke B 0OpaTHOM HAaNpaBJICHUH, SBJISIIOTCS HOMUHAJIBLHOE 3HAUCHUE
HarnpsbkeHust crabunuzanuu U, MUHUMaJIbHO U MaKCHUMAaJbHO JOIMYCTH-
MbIC 3HAUYCHMS TOKa cTaOuIm3anuu |y, Imax ¥ CTAOMIBLHOCTH, HOMUHAJIBHO-
IO HaMPSDKEHUS CTAOMITN3aIINH.

Bapukan — 3T0 nosynpOBOJHUKOBBIN O] C YIPABIIEMOU €EMKOCTBIO
p-n-nepexona. OCHOBHBIE MapaMeTphbl BapuKama, BKIHYaEMOro B 00part-
HOM HAIpaBJICHWH, KaK KOHAEHcaTtopa mepeMeHHOu eMKOCTH: C,,., Chax,
Cmin-

TyHHEIBHBINA MO — ATO MOJYIPOBOJHUKOBBIN 1O, B KOTOPOM OJia-
rofiapsi MCIOJb30BAHUIO BBICOKOW KOHIEHTPALMU TPUMECEH BO3HUKAET
OYCHb Y3KHI MOTEHIMAIbHBIN Oaphep W HaOII01aeTCs TyHHEIbHBIN Mexa-
HHU3M TIEpeHoca 3apsalioB yepe3 p-n-nepexon. BAX TyHHenbHOro auojna
uMeeT 00JacTh OTPUIIATEIIBHOTO COMPOTUBIICHUS, T.€. 001acTh, TA€ MOJO-
KUTEJIBHOMY MPUPAIICHUIO HANPSHKEHUS COOTBETCTBYET OTPHUIATEIBHOE
MpUpPAIICHUE TOKA.

Tupucrop — 3T0 MOAYNPOBOAHUKOBBIN NpUOOp ¢ TpeMs U Oosee p-N-
nepexojamMu, TpeAHA3HAYCHHBIM I BBINIPAMIICHUS U TEPEKIIOUYCHUS
AJIEKTPUUYECKOro ToKa, B BAX KOTOpOro MMeeTcsi y4acTOK OTPHUIIATEIIBHOTO
mudpepeHInanbHOr0 CONPOTUBIICHUS.

Marepuan 1isi U3roTOBJICHUSI THPUCTOPOB — KpeMHUi. Paznnuuaror B
3aBUCHUMOCTH OT YMCJIa BHEITHUX SJIEKTPOJIOB (BBIBOJIOB): AUOJHBIC TUPH-
CTOpPHI (AMHUCTOPBI) C JBYMS BBIBOJAAMHU, TPUOJHBIE TUPUCTOPHI (TPUHU-
CTOpPBI) C TPEeMsI BBIBOJIaMH, TETPOJHBIC TUPUCTOPHI (TETPUCTOPHI) C Ue-
TBIPbMS BbIBOJIaMHU. B 3aBUCHMOCTH OT CHOCOOHOCTH MPOIyCKaTh TOK B
OJIHOM WJIM JBYX HAIIPABJICHUAX THUPUCTOPHI PA3ACISAIOTCS HA HECHUMMET-
puyHbIe (OJHOMPOBOJISAIINE) U CUMMETPUYHBIC UM CUMUCTOPHI (ABYXIIPO-
Bojsiue). Ha mpaktuke, kak mpaBUiio, pa3iesioT (B peuH CHEIHAINCTOB
U B TEXHUUYECKOU JIUTEPATYPE): TUHUCTOPHI, CAMUCTOPHBI U TUPUCTOPHI (T.€.
BCE OCTajbHbIC). TUPUCTOPHI MIUPOKO MPUMEHSIOTCS B yIPABISIEMBbIX BbI-
OPSIMUTENSIX, CTA0UIM3aTOpaxX HaIMpsOKEHUs, B KaUeCTBE MEPEKIIIoUaTeei,
BBIKJIFOYATEJIC M OCHOBHBIX 3JIEMEHTOB B TEXHUKE aBTOMATUUYECKOTO PETy-
JIMPOBAaHUS U KJIIFOUEBBIX CXEMaX.
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TpuHKUCTOP — ATO MOJYIPOBOJHUKOBBIA MPUOOP C YETHIPEXCIOMHOMN
CTPYKTYpOM, UMEIOIICH JTOMOJHUTEIbHBIN TPETUH BBIBOJ (YNPABISIOIINI
AJIEKTPOJT), COSAMHEHHBIN C BHYTpPEHHEH 00JIacThiO p-TUNA (KaK MPaBuUIIoO).
YOpaBisOMKAN 3JIEKTPO MO3BOJAET BKIOYATh TUPUCTOP MPHU HaIpsKe-
HAM, MEHBUIEM HAIPSDKEHUSI BKJIIOYEHUS, YCTAHOBIEHHOIO JJISI JAHHOTO
npubopa. YIpaBisronIuil IEKTPO/I, €ClIM OH COSIUHEH ¢ BHYTPEHHEH 00-
JACThIO N-TUIA, TAKIKE MOMKHO UCIIOJIB30BATh JJIs1 BHIKJIIOUEHUS] TUPUCTOPA.

Terpuctop — 3TO MOTYNPOBOJHUKOBBIN MPUOOP C YETHIPEXCIONHOM
CTPYKTYpPOil, UMEIOIIEH TOMOTHUTEIBHO JBA BbIBOIA (YIPABISIONIUX DJICK-
TPOJIa), COCAMHCHHBIX C BHYTPCHHHMMH OOJACTSIMHU p-THIA W N-THIIA, YTO
pacuIMpsieT BO3MOXXHOCTH YTMPaBJICHUS pabOTOM TUPHUCTOpa: BKIIOYATH U
BBIKJIFOYAThH €TO0.

CUMHCTOpP — 3TO CUMMETPUYHBIA TUPUCTOP C OJHUM YIPABJISIOIIAM
AJIEKTPOJIOM, KOTOPHIA MOKET OBITh BKJIIOYEH KaK MPHU MOJIOKUTEIHLHOM,
TaK ¥ NPU OTPULATEIBHOM HANPSIKEHUU CMEIICHUS aHOAA C IIOMOUIBIO MO-
JIOKUTEJIBHOTO WJIA OTPULATEIBHOIO HUMITYJIbCA, MOJAHHOTO Ha YIpPaBIIs-
FOLLIUM DIIEKTPOSI.

2.2 TpaH3ucTOPBHI U MUKPOCXEMBI

TpaH3ucTOp — ATO MOJYNPOBOJHUKOBBIA MPUOOP C Tpemsi u Oojee
BBIBOJIaMH, KOTOPBIHA 00J1a/1acT CBOMCTBOM YCUJICHUS DJIEKTPUUECKOTO CUT-
Hasia. TpaH3uCTOp — aHTIIMMCKOE CIIOBO, BBEIEHHOE B 1948 1. u cocraBieH-
Hoe u3 AByXx cioB: TRANSsfer reSISTOR — mpeoOpa3yromnuii (M3MeHs10-
muid) comnpotusicHue. [lo npuHIMIY paOOThI TPAH3UCTOPHI JEIATCSA Ha
OunoJIsipHbIE W YHUNOJISIpHBIE (TIOJieBbIE). B 3aBHCMMOCTH OT Marepuana
pa3IMyaOT repMaHUEBbIC, KPEMHHUEBBIE W ApPCEHUIO-TAJUIMEBBIE TPaH3HU-
CTOPBL.

bunoispHBIi TPaH3UCTOP — MOJYNPOBOJHUKOBBIM MPUOOP C ABYyMS
B3aMMO/JICUCTBYIOIINUMU p-N-TIepexoaMu, B KOTOPOM JIB€ KpaliHue o0siacTu
C OJHOTHUITHOM MPOBOJIUMOCTHIO pa3/iefieHbl 00JACThIO MPOTUBOIOIOKHOMN
AJIEKTPONPOBOIHOCTH, & TOK YEpPE3 HETO CO3JAETCS COBMECTHBIM JICHMCTBH-
€M HOcHTeNeH 3apsaa 000ero TUMna: JIEKTPOHOB U JIBIPOK.

bunosnspHeIil TpaH3UCTOP MPEIACTABIAET COOOM TPEXCIOWHYIO TMOTY-
MIPOBOJIHUKOBYIO CTPYKTYPY, CO3/IaHHYIO B OJJHOM KPHUCTAaJIJIE IyTEM BBE-
JCHUS aKUENTOPHOU WIIM JOHOPCKOW NMPUMECH. B 3aBUCHUMOCTH OT 3JIEK-
TPOIPOBOIHOCTH UCXOJHOTO MOJYIPOBOJHUKA Pa3IMYatOT TPAH3UCTOPHI P-
N-p-Tumna (B OCHOBHOM I€pMaHHUEBbIC) U N-P-N-TUMA (B OCHOBHOM KpEMHHUE-
BEIC).
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[{enTpasibHBIN C0M Ha3bIBaIOT 0a30i. Hapy KHbIH CIION, SIBIASIOMIUNACS
HMCTOYHUKOM HOCHUTENEH 3apsiioB, KOTOPhIE TJIABHBIM 00pa3oM M CO34aloT
TOK MpUOOpa, HA3BIBAIOT DMUTTEPOM, a HAPY>KHBIMA CJIOM, MPUHUMAIOIIUN
3apsbpl, MOCTYMAOIIME OT AMHUTTEpA, — KoJuiekTopoM. lIpunerarommue k
KOJUIEKTOPY M AMHUTTEPY p-N-MEPEXOABI HA3BIBAKOTCSI COOTBETCTBEHHO KOJI-
JIEKTOPHBIM U 3MUTTEPHBIM p-N-TIEPEXOIAMMU.

B 3aBUCHUMOCTH OT TOTO, KaKOil BBIBOJ TPAH3UCTOPA SIBJISETCS OOITUM
IUI BXOJTHOM W BBIXOJHOW LEMEN, PA3JIMYAIOT CXEMbl BKJIIOUYEHHS TPaH3U-
cTopa: ¢ obmeit 6azoit (OB), ¢ oOmum smuTTepom (O3), ¢ OOIIMM KOJIIEK-
topom (OK).

[ToneBol TPaH3UCTOP — MOJYMPOBOJHUKOBBIM MPUOOP, B KOTOPOM
YIIPABJIEHHUE BBIXOJHBIM TOKOM OCYLIECTBISECTCS JIEKTPUUECKUM TOJIEM, A
HE TOKOM, KaK B OUIIOJIIPHBIX TPAH3UCTOPAX.

Tak xak B MOJIEBBIX TPAH3UCTOPaX BBIXOJHON TOK 00pa30oBaH HOCUTE-
JIIMU OJHOTO 3HAaKa, TAKME TPAH3UCTOPHI HA3BIBAKOT €III€ YHUIIOJSIPHBIMH.

Jlist Toro 4toObl YyNpaBiasiTh TOKOM B MOJYIPOBOJHUKE C MOMOIIBIO
AIEKTPUUECKOTO MOJIsA, HY>KHO MEHSATh MO0 IOl MTPOBOSIIETO MOJTY-
MIPOBOJIHUKOBOTO CJIOSA, JIUOO €ro yJAelbHYI0 MPOBOJAMMOCTh. B moJeBbIX
TPaH3UCTOPaX UCMHOJIB3YIOT 00a crocoba. [loaTomMy paznuyaroT TpaH3UCTO-
ppl ¢ ynpasisomuM p-n-iepexogqoM u M/II-tpan3uctopsl (MeTasi-
TUAJICKTPUK-TIONYTPOBOAHUK) uiu uHaue MOII-Tpan3ucropsl (MeTai-
OKUCEJ-MONyNPOBOAHUK). M/IIT-TpaH3uCTOpHI ACNSITCSA B CBOIO OYEpeh Ha
MJIII-TpaH3ucTopsl ¢ UHAYUUPOBAHHBIM U CO BCTPOCHHBIM KaHaiioM. Ha
MpPaKTUKE, KaK MNPaBHIIO, TEPMUH «IIOJICBON» HUCHOIB3YIOT JJIsl TPAH3UCTO-
POB C YIPABJISIOMINM p-N-TIEPEXOIOM.

B moneBoM TpaH3UCTOpPE pa3iMyaroT: KaHald - 00JacTh MOIYHPOBOJ-
HUKa OJIHOTO THIIA MEXIY JIBYMs p-N-TIepexoJaMu, CONPOTUBIICHUE KOTO-
pOM 3aBUCHUT OT BHEIIHETO AJIEKTPUUYECKOTO MOJIS. DJIEKTPOJ, U3 KOTOPOTO
B KaHAJI BXOJAT OCHOBHBIE HOCHUTEIM 3apsJia, HA3bIBAIOT UCTOKOM, a DJICK-
TPOJ, B KOTOPBIN YXOJAT OCHOBHBIE HOCUTEIIH 3apsijia - CTOKOM. DJIEKTPO/I,
CIy>Kallluil I PEryJupOBaHUS CONPOTUBIICHUSA KaHAJIa, HA3bIBACTCS 3a-
TBOPOM.

[TonmeBbie TPAH3UCTOPHI M3TOTABIMBAKOTCS W3 KPEMHUS W MOJApa3Jie-
JIAFOTCS] HA TPAH3UCTOPHI C KaHAJIAMU P ¥ N TUIIOB.

Hazsanue MJIIT (MOII) noguepkruBaeT 0COOEHHOCTH TEXHOJIOTUH U3-
TOTOBJICHUSI JAHHOTO BHUJA TPAH3UCTOPOB: 3aTBOP B BHJIE METAJIU3ZUPO-
BaHHOW TOBepxHOCTU (OykBa M) oTAeneH ciaoeM IUAJIEKTpHUKa (OKHUCIOM
kpemHusi — OykBa J[ win O) oT Kpuctajmiga KpeMHUsl (TIOJYNPOBOJIHUKA —
oykaa II).
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B ocHoBe pabOThl MOJIEBOTO TPAH3UCTOpPA C YIPaBISIOMUM pP-N-
MEPEXOA0M JISKHUT MU3MEHEHUE IUION[AM MONEPEYHOTO CEUYECHHSI TPOBOMS-
niero Kaxana. /[js aToro k 3aTBopy MOABOAST 3aluparollee HampsiKeHUue,
YTO BBI3bIBACT PACIIMPEHUE 3aKPBHITOTO P-N-Mepexojia MEXIy 3aTBOPOM U
KaHaJIOM B CTOPOHY KaHaJa.

Pa6ora MJIIT (MOII) Tpan3ucTopoB OCHOBaHA HAa U3MEHEHUH YJEIb-
HOT'O0 CONPOTHUBJIEHUS KaHana. [[js 3Toro Ha 3aTBOpP, M30JHMPOBAHHBIA OT
KaHaJIa CJIOEM JUAJICKTPUKA, MOJACTCs YIPaABIAIOIIee HAMPSHKEHHE, 33 CUET
KOTOPOT'O MEHSETCSI KOHIIEHTpaIMs HOCUTENEH 3apsiia B 00JacTH KaHaua.

B 3aBUCHUMOCTH OT TOTO, KaKO#l BBIBOJ TPAH3UCTOPA SIBJISETCS OOITUM
IUI. BXOOHOM M BBIXOJHOW LENEHN, PA3JINYAIOT CXEMBI BKIKOUECHUS TPaH3H-
cropa: ¢ oommm uctokom (OUN), ¢ o6mum 3atBopoM (O3), ¢ 0OIITUM CTOKOM
(OC).

Ecnu BXomHOW curHaj mojaaBaTh Ha BXOJ 3aTBOpa, TO BXOJHOE CO-
MIPOTHUBJICHUE TIOJICBOTO TPAH3UCTOPA OUYCHb BeIUKO — 10 1 MOM u Gouee.

[lo cpaBHEHUIO C OUIOJSAPHBIMH TPAH3UCTOPAMH TOJIEBBIE TPAH3MU-
CTOpPBI UMEIOT CJICAYIOIIUE MPEUMYIIIECTBA:

- 00JIBIIIOE BXOJHOE CONPOTUBIICHNUE;

- MQJIYIO 3aBUCUMOCTD MTapaMETPOB OT TEMIIEPATYPHI;

- BOBMOKHOCTb pabOTHI B IUaMa30He KakK MOJOKHUTEIbHBIX, TAK U OT-
puniaresbHbIX curdanoB (st MOII-TpaH3UCTOPOB CO BCTPOEHHBIM KaHa-
JIOM).

HenocTtaTku mojeBbIX TPaH3UCTOPOB:

- MaJiasi MOIITHOCTb;

- MaJlasi BHyTPCHHSS KpyTH3HA (TIPOBOIUMOCTD MPSMOM TTepeadn );

- OoJIbIIIast BXO/IHASI EMKOCTb;

- BOCIIPUUMYHUBOCTh K CTATUYECKOMY 3JIEKTPUYECTBY, KOTOPOE MOXKET
IpUBECTH K MpoOoro Tpansuctopa (s MOII-TpaH3uCTOpPOB B TEPBYIO
odepenp).

Me3za-TpaH3UCTOp — 3TO OUMOJISIPHBIN TPAH3UCTOP, BHITIOJIHEHHBIN Ta-
KM 00pa3oM, 4TO Ha TUIACTUHKE MOJIYNPOBOIHUKA, O0OPa3yIONIEro KOJIICK-
TOp, ¢ moMoIIsl0 Tuddy3un cozgaercs 00macT 0a3bl, a Ha TOBEPXHOCTU
MJIACTUHBI HAMBUISIOTCS BBIBOJBI 0a3bl U SMHUTTEPA B BHUJE MOJIOCOK. B pe-
3yJbTaTe€ MOXHO TIOJYYUTh OYCHb y3Kue p-N-mepexoanl. Me3sa-
TPAH3UCTOPHI UMEIOT OYEHb BBHICOKYIO TPAHUYHYIO YaCTOTY (HECKOJIBKO CO-
TEH MeTarepil) ¥ MOTyT UMETh OOJIBIITYIO BHIXOAHYIO MOIIIHOCTb.

[[nanapHBIN TpaH3UCTOP — 3TO OUNONSAPHBIN MU PY3UOHHBIN TpaH3U-
CTOp TUIOCKON KOHCTPYKILIMH, B KOTOPOM 00a Mepexo/ia BHIMOJIHEHBI METO-
oM nuddy3un U pacronokeHbl Ha OJHON M TOU K€ CTOPOHE KPEMHUEBOM
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racTuHbl. [[oBEpXHOCTH TAKOTO TPAH3UCTOPA MOKPHITA TOHKUM 3aIUTHBIM
CJIOEM JIBYOKHCH KPEMHHS, YTO OOECIEYMBAET BBHICOKOE MOCTOSHCTBO Ta-
paMETpOB BO BpPEMEHHU, B YACTHOCTH MAJIbIE€ TOKH YTEYKH U BBICOKYIO
HaJIC’)KHOCTb.

KomniemeHTapHbie (B3aUMOJONOIHSIONIAE) TPAH3UCTOPBI — 3TO JBA
TpaH3ucTOopa P-N-p U N-P-N TUNa, UMEIOMINE MOJTHOCTHIO COBNAAIOIIUE OC-
HOBHBIC TTApAMETPhl U XAPAKTEPUCTUKU. B AJIEKTPOHHBIX CXEMax 4acTo UC-
MOJIB3YIOTCA MapaMHu.

h-mapameTpbl TpaH3UCTOpa — MapaMeTphbl TPAH3UCTOPA, MPEICTABIICH-
HOT'O B BUJIE YEThIpeXMoatocHuKa. Hanpumep:

N1 — BXOJHOE COMPOTHBIICHUE TPAH3UCTOPA B PEKUME KOPOTKOTO 3a-
MBIKaHHS Ha €r0 BBIXOJIC;

hi, — K03 duIeHT 00paTHOM CBS3U TPAH3UCTOpPA B PEKHUME XOJIO-
CTOTO X0Ja Ha €ro BXO/JIE;

hy1 — K03 PUIMEHT Tepeaun TOKa TPAH3UCTOPA B PEKUME KOPOTKO-
ro 3aMbIKaHHUSI Ha €ro BBIXOJAE (1711 CXEMbl BKJIIOUEHHS C OOIIMM SMUTTE-
poM — KO3 (PUITMEHT yCcusieHusI Toka 0asbl, T.€. OCHOBHOM MapaMeTp Ourmo-
JISSPHOTO TPAH3UCTOPA KAK YCHIIMTEIS TOKA);

Ny, — BXOJTHAS TPOBOJIUMOCTH TPAH3UCTOPA B PEKHUME XOJIOCTOrO X0/1a
Ha €ro BXOJE.

Cxewma ¢ obmeit 6a3oit (Ob) — cxema BKJIFOUEHHS OUTIOJISIPHOTO TPaH-
3UCTOpPA, B KOTOPOU BBIBOJ 0a3bl SIBJISICTCS OOIIMM JJIs1 BXOJAHOM M BBIXO/I-
HOM nened. OcHoBHbBIE cBoiicTBa cxeMbl ¢ Ob: 0OJbIIOE YCHIIEHHE 10
HanpspkeHuto (10 1000 u 6omee), KodDPUIMEHT YCUIEHUS TIO TOKY MEHBbIIIE
€MHUIIBI, 00JIBIIIOE yCUIeHHE M0 MOIIHOCTH (okos0 1000), Mmanoe BXogHOE
conpotuBieHne (okoao 200 Om), BBICOKOE BBIXOJHOE COMPOTUBIICHHE
(oxosio 500 kOm).

Cxema ¢ 061muM aMutTepoM (O3) — cxeMa BKIIOUCHUST OUTIOISIPHOTO
TPAH3UCTOPA, B KOTOPOU BBIBOJI SMUTTEPA SIBISECTCS OOIIUM 11 BXOJHOM U
BBIXOHOM 11eneii. OCHOBHBIE CBOMCTBA cXeMbl ¢ OD: 0OJbIIIOE YCUIICHHE
no HanpspkeHuto (10 1000 u 6onee), O0JbIIOE YCUIIEHHUE IO TOKY (HE MEHEe
30), 6onbiioe ycusienue mo MouHoctu (okosio 30000), cpeaHee BXOJHOE
cornpoTuBieHne (0koyio 2 KOM), CpelIHEE WJIM BBICOKOE BBIXOJHOE COMPO-
tuBjieHue (10 100 kOm).

Cxema ¢ oM kosutekTopoM (OK) — cxema BKIIOUCHHS OUITOISPHO-
ro TPAH3UCTOpPA, B KOTOPOW BBIBOJ KOJUICKTOpa SBISETCA OOIIUM st
BXOJHOU U BeIXOAHOM 1erieii. OcHoBHEIE cBoiicTBa cxeMbl ¢ OK: 0oblnoe
ycusneHue no Toky (10 30), ycuiaeHrue no HanpsiKEHUI0 MEHbIIE €AUHUIIbL,
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MaJIO€ YCHJICHHE IO MOITHOCTH (0KoJi0 30), O0bIIOe BXOJHOE COMPOTHUB-
nenue (10 2 MOwm), manoe BeIXoiHOE cotnpoTuBieHue (He 6onee 200 Om).

Cxema ¢ o6mmuM nctokoMm (OM) — cxeMa BKJIIOYECHUS MOJIEBOT0 TPaH-
3UCTOpPa, B KOTOPOM BBIBOJ| UCTOKA SBJISETCS OOLIMM JjIsl BXOJHOW U BbI-
XOHOH IICTIEN.

Cxema ¢ o61wmm 3atBopoM (O3) — cxema BKIIFOUCHHS II0JIEBOIO TPaH-
3UCTOpa, B KOTOPOW BBIBOJ| 3aTBOpA SABJISETCS OOIIMM JjIsi BXOJTHOW U BbI-
XOHOH IIETIEN.

Cxema ¢ 06muM ctokoM (OC) — cxema BKITFOUCHHUS ITOJICBOTO TPAH3H-
CTOpa, B KOTOPOM BBIBOJI CTOKA SIBJISICTCS OOIIMM ISl BXOJHOM 1 BBIXOJHOM
LETEN.

CraTuyeckue XapaKTEPUCTUKHM TPAaH3UCTOPAa — OTO 3aBUCUMOCTH
MEXJly TOKaMHM W HaIpsDKCHUSMH Ha Pa3IMUHBIX BBIBOJAX TPAH3UCTOPA,
KOTOPBIE MOJIYYalOT IPH I10JI1a4€ Ha COOTBETCTBYIOIIME BHIBOJIbI PETYJIUPY-
€MbIX MOCTOSIHHBIX HanpsikeHuH. CTaTU4eCKue XapaKTEPUCTUKU CHUMAIOT
MyTEM U3MEPEHUI B MPOCTON M3MEPUTEIBHOU CXeMe WJIM HaxXOMsT B KaTa-
Jorax WM clpaBoyHUKaX. CTaTMYECKUE XapaKTEPUCTHUKHU I1O3BOJISIOT
OTIPEACIHUTD P TMapaMeTPOB TPAH3UCTOpPAa M BBHIOpPATh COOTBETCTBYIOIIHE
ycioBus ero pabotel. K craTuyeckuM XapakTepUCTHUKAM OTHOCSATCS BXO/I-
HBIC U BBIXOJHBIC XapaKTEPUCTUKHU TPAH3UCTOPA.

BXo/iHbIE XapaKTEpUCTUKU TpaH3UCTOpa B cxeme ¢ OD — 3aBHUCHUMO-
CTH TOKa 0a3bl OT HAIPSDKEHHUS MEXAY 0a30il M IMUTTEPOM IMPU Pa3HBIX
3HAYCHMSX HANPSDKEHUS MEXAY KOJJIEKTOPOM M AMHUTTEPOM OMIIOJSIPHOTO
TpaH3UCTOPA.

BhrIxoaHbIE XapaKTEPUCTUKU TPAH3UCTOpA B cxeMe ¢ O — 3aBUCUMO-
CTHU TOKa KOJUIEKTOpPA OT HAINPSDKEHUS MEXAY KOJUIEKTOPOM U AMUTTEPOM
IIPU Pa3HBIX 3HAYEHUSIX TOKAX 0a3bl OUIIOISIPHOIO TPAH3UCTOPA.

Pabouas (Harpy3o4yHas) XapakTepUCTHKA TPAH3UCTOpPA — 3TO ypaBHE-
HUE TIPSMOH, BhIpaKaroIee 3aBUCUMOCTh TOKa KOJUIEKTOPA OT HaNPSHKEHUS
Ha HEM IPU OMPEACICHHBIX 3HAYCHUSIX HAINPSIKCHUSI UICTOYHUKA MMUTAHUS U
conpoTuBieHus: Harpy3ku. [lo paboueit xapakTepUCTUKE MOXKHO OIpeie-
JIUTh MTHOBEHHBIC 3HAYEHMS HANPSOKEHUW M TOKOB IMPH I0Jauye Ha BXO]
TpaH3UCTOPa YIIPABJISAIONIETO curHaja. Paboydas (Harpy3o4Hasi) XapakTepu-
CTHKa CTPOUTCS Ha BBIXOJIHBIX XapaKTEPUCTHUKAX TPAH3UCTOPA.

[IIymMbl TpaH3UCTOPOB — PaA3JIMYAOT TEIUIOBBIE, APOOOBBIE U CTPYK-
TypHbI€ ITyMbl. ICTOUHUKOM TETJIOBBIX IITYMOB SIBJISIFOTCSA pacHpeicsicH-
HBIC COIMPOTUBJICHUS TOJYyNPOBOAHUKA. [ OUMONSpHOTO TpaH3UCTOpPa
pelaroniee 3Ha4YeHUEe MMEET BEJIMYMHA COMPOTHUBIEHUS 0asbl. [[poOoBbIe
IITyMBI CBSI3aHBI C (PIYKTyalusiMy TIPOXOXKICHHUST HOCUTEJIEH 3apsioB uepes
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p-n-tiepexoibl. CTpYKTYpHBIE IIYyMbl 00pa3yIOTCs IIIyMaMH ITIOBEPXHOCTHOM
PEKOMOMHAIIMY ¥ IITyMaMH YTEUKH KOJJIEKTOPA.

OKCIUTYyaTallMOHHBIE [MapaMeTpbl TPAH3UCTOPOB — 3TO IApAMETPHI,
MpeJieNIbHbIe 3HAUYCHHUS KOTOPBIX YKa3bIBalOT HAa BO3MOKHOCTH ITpaKTHYe-
CKOTO MPUMEHEHUS TPaH3UCTOPOB. K OCHOBHBIM 3KCITyaTallMOHHBIM IIa-
paMeTpaM OTHOCSTCS:

- MAaKCUMAJIbHO JIONYCTHUMbBIN BBIXOJHON TOK: JJIsI OUMOJISIPHBIX TpaH-
3UCTOPOB TOK KOJUIEKTOPA |xmax, JJI5 MOJEBBIX TPAH3UCTOPOB TOK CTOKA
| cmax- TIpeBbItienne |xmax TPUBOJNUT K TEINIOBOMY MPOOOIO KOJIEKTOPHOTO
Iepexo/ia U BhIXOJY TPAaH3UCTOpa U3 CTPOS. |rmay OrpaHUUMBAETCS MaKCH-
MaJIbHO JOMYCTUMOM MOIIIHOCTHIO, PACCEMBAEMOM CTOKOM TPaH3UCTOPA;

- MAKCUMQJIBHO JONYCTUMOE HAIPSHKEHUE MEXKAY BBIXOJIHBIMU BBIBO-
naMu TpaH3uCTopa: Ugomax A8 OUIIOISIPHBIX TPAH3UCTOPOB M U cymax IS
MOJIEBBIX TPAH3UCTOPOB. OTO HAMNPSKECHUE OINPEACIACTCS 3HAUYCHUAMU
MIPOOMBHOTO HAIPSDKEHUS KOJUIEKTOPHOTO MEpexo/ia OMMOISIPHBIX TPaH3U-
CTOPOB M MPOOUBHOTO HAMPSHKEHUS Y4aCTKa «CTOK — 3aTBOP» IOJIEBBIX
TPaH3UCTOPOB;

- MAaKCUMAJIbHO JIOMYCTUMAasi MOIIHOCTh PACCEsHUS: B OUIIOJISIPHOM
TPaAH3UCTOPE 3TO MOIMHOCTh Pymax, PaccemBaeMasi KOJJICKTOPOM U OecIIo-
JIE3HO pacxojyeMasi Ha HarpeBaHue TpaH3ucTopa. s mosjaeBoro TpaH3u-
CTOpa 3TO MOIIHOCTh Prmax, paccenBaemasi CTOKOM TpaH3ucTopa. Ompene-
JsieTcsi 0€3 MCIOJIb30BaHUS CHEHUATBHBIX TETIOOTBOMASIIUX YCTPOUCTB —
paanaToOpPOB.

O06macTh paboumx PESKMMOB TpaH3UCTOpa (padodas 007acTh) — 00-
JACTh Ha BBIXOJHBIX XapaKTEPUCTUKAX TPAH3UCTOpA, OTPAaHUYCHHAs MakK-
CUMAJIPHO JOMYCTUMBIM BBIXOJHBIM TOKOM, MaKCHMAaJIbHO JIOIYCTHUMBIM
HaIpPsDKEHUEM MEXY BBIXOJHBIMHU BBIBOJIAMHU TPAH3UCTOpPA U MaKCUMallb-
HO JIOITYCTUMOM MOIITHOCTBIO PACCESTHUS.

O6nacty paboThl TPAH3UCTOpPA — OOJIACTU HA BBIXOAHBIX XapaKTepH-
CTHUKaX OWIIOJIAPHOTO TPAH3UCTOPA, OMPEACIISIONINe padoTy TpaH3UCTOPa B
3aBUCHUMOCTH OT CMEIICHHsS P-N-TiepexoaoB. JlaHHOE MOHSTHE TaKXKe HC-
MOJIb3yeTCsl 0€3 MPUBSI3KHU K rpaUueCKUM XapaKTEPUCTUKAM TPaH3UCTOPa,
4TOOBI OXapaKTepU30BaTh PaOOTY TPAH3UCTOPA B PA3TUYHBIX PEKUMAX.

[Ipu paboTe TpaH3UCTOpa KaK YCUJIUTEINSI MajbIX CUTHAJIOB dIMUTTEP-
HBIH TEpexo]] OTKPBIT, a KOJJIEKTOPHBIA 3aKphIT. DTO aKTHUBHas 00JIacTh
paboTh! (AKTUBHEIN PEKUM PaOOThI), B KOTOPOH TPAH3UCTOP MPHOIMIKEHHO
MOHO CUHMTATh JUHEWHBIM aKTUBHBIM AJIEMEHTOM M IOJb30BaThCs Tapa-
MeTpaMH, MPUBOJIUMBIMM B ClipaBOoYHHKaX. IIpu 3TOM yBenumdeHHe Hampsi-
xeHust Uy, BEIET K CYIIECTBEHHOMY BO3PAaCTaHUIO TOKA .
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O6nacTb, B KOTOPOM KaK AYMUTTEPHBIN, TaK U KOJUIEKTOPHBIN MEpeXo-
IbI CMEIIEHBI B OOpAaTHOM HAMpPaBJICHUH (3aKPBITHI), Ha3bIBAIOT 00JIACTHIO
OTCEUKHU (pexuM OTceuku). B 3Toit 0061acTu TOK KOJIJIEKTOpa MUHUMAJEH
(Ix = k), @ HaIpsDKEHHUE HA KOJUIEKTOPE MAaKCHMAJIBHO.

OO0nacThio HachIeHHs (PEKUM HACBINIECHUS) HAa3bIBACTCS 00J1aCTh, B
KOTOPOW 3MUTTEPHBIM M KOJUIEKTOPHBIA IMEPEXOAbl CMEMICHBI B IPSAMOM
HarnpaBieHUU (OTKPBITHI). KoJIEKTOPHBIN TOK JTOCTUraeT HachllleHUs (Ha
BBIXOJ/IHBIX XapaKTEPUCTUKAX ITO MOYTH TOPU30HTAIbHBIE YYACTKH), MaJie-
HHUE HANpsDKCHUS Ha KOJUIEKTOPE MMEET OYEHb MAJIOE€ 3HAa4YeHHWe. B aTou
00J1aCTH BXOJTHOE COMPOTHUBJIEHUE TPAH3UCTOpPa B cxeMe ¢ OD o4yeHb Mallo,
Onaromaps 4emy JOCTUTAeTCsl OOJBIIOE MOCTOSHCTBO aMIUIMTYAbl BBIXO/I-
HOT'0 CUTHAJIA, HE 3aBUCSAILEE OT U3MEHEHHUS BXOJITHOTO CUTHAJA.

PexxuM MepexoueHus — pexuM padoThl OMIIOISIPHOTO TpaH3UCTOpa
P JOCTATOYHO OOJIBIIIOM CHUTHAJE€, KOrJa MIHOBEHHas pabouas TOuka
TPaH3UCTOpPA MPOXOAUT Yepe3 TPHU 00JIACTH: OTCEYKH, aKTHBHYIO U HACHI-
uieHus1. [logoOHble ycnoBus pabOThl HAOMIOAAIOTCA OYEHb YacTO B CXEMax
UMITYJIbCHON U IU(POBON TEXHUKH, T.e. IPU HUMITYJIHCHBIX CHUTHAJaX J10-
CTaTOYHOU aMIUTUTYABL. [Ipu 3TOM paznuuaroT ynpaBlieHHEe pabOTOM TpaH-
3UCTOPA TOKOM, HAMPSI)KEHUEM U 3aPSJIOM.

YnpaieHUEM TPaH3UCTOPOM IO TOKY HA3bIBAKOT YIIPABJIEHUE BXOJ-
HOM IIEMbI0 OT MCTOYHUKA C OOJIBIIIMM BHYTPEHHUM COIPOTUBIICHUEM I10
CPaBHEHHMIO C BXOJHBIM COMPOTUBICHUEM TPAH3UCTOPA.

YupaBieHUEM TPaH3WCTOPOM MO HANPSHKEHUIO HA3BIBAIOT YIpaBlie-
HU€ BXOJHOM IIENBIO OT UCTOYHHUKA C MaJbIM BHYTPEHHUM COMPOTHUBIICHU-
€M 10 CPaBHEHHUIO C BXOJHBIM COIPOTHUBJICHHEM TpaH3uctopa. [Ipu nm-
MyJIbCHOM YIIPAaBICHHUU O TOKY M O HAMPSKEHUI0 CKAaYKOOOpa3HOe U3Me-
HEHHE TOKa 0a3bl HE BBI3BIBAET MTHOBEHHOTO U3MEHEHUS TOKA KOJIJIEKTOPA.

YupaBieHue 3apsA/IoM COCTOUT BO BBEJAEHUU B 0a3y Tpedyemoro 3a-
psAma cpasy, UEJIMKOM, & HE Ha MMPUHIHUIE IMOCTENEHHOTO0 HAKOIUICHUS 3TOTO
3apsija, Kak 3TO UMEET MECTO, HAIPUMEP, B CJIydae YNpaBJICHUS IPHU IO-
CTOSIHHOM TOK€ 0a3bl. YTpaBlICHHE 3apsA0M OCYIIECTBIISIETCS, B YACTHO-
CTH, MYTEM HCIIOJIb30BAHUS LEMHU C YCKOPSAIOIIAM KOHIAECHCATOPOM: HM-
MyJIbC, CBSI3aHHBIN C HAJIMUUEM €MKOCTH BO BXOJIHOM €M, BBOJUT B 06a30-
ByI0 00JIacTh TaKOM 3apsii B HAYaJIbHBII MOMEHT BPEMEHH, YTO TOK KOJI-
JIEKTOpPA OYEHb OBICTPO JOCTUTAET CBOEr0 YCTAHOBMBIIErOCs 3HaueHUs. B
pe3yJibTaTe TOJIydaeM HauOONBIIYI0 KPYTH3HY HWMIYJIbCa BBIXOJIHOTO
HaIpPsDKEHUS TPAH3UCTOPA, T.€. HAUMEHbIIIee BpeMs PpoHTa UMITYJIbCA.

PaguaTtop — METAUIMYECKUM 3JIEMEHT, HA KOTOPOM Pa3MEMIAeTCs I0-
JYIPOBOAHUKOBBINM TPUOOp (TPaH3UCTOP, MHTErpajibHas MHUKpOCXema u
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T.JI.) ¥ KOTOPBIM OTOMpaeT OT HEro TEIUIOBYIO DHEPrui0 M OTJaeT e B
OKpyXarlyr cpeny. [Ipumenenne paaumaTopa MO3BOJISIET MOJTYYUTh OT
MOJIYTIPOBOAHUKOBOTO MPUOOpa OOJIBIITYI0 MOIIHOCTh, YEM MpU padboTe 6e3
panuaropa. [ns yBeaudeHUs TEIUIOM3IyYarollell MOBEPXHOCTH PaguaTop
cHaOaroT pedpaMu WK BhICTynamu. PaauaTopsl, Kak MpaBUIo, U3TOTOB-
JISIFOT U3 AIFOMHUHUS U €T0 CILJIaBOB.

Wnterpansibie Mukpocxembl (MC wimm UMC) — 3t0o mpuOOpsI, HC-
MOJIB3YIOIIME CBOMCTBA MOIYNPOBOJHUKOBBIX BEMIECTB U MPEICTABISIONINE
c000¥ COBOKYITHOCTh HECKOJIBKMX B3aMMOCBSI3aHHBIX KOMIIOHCHTOB (TpaH-
3UCTOPOB, JUOJOB, PE3UCTOPOB U T.[.), U3TOTOBJICHHBIX B €IUHOM TEXHO-
JIOTUYECKOM IMKJIE€ HA MOJIYIIPOBOJHHUKOBBIX WJIM JUAJIEKTPUUYECKUX MOA-
JIO’KKaX M BBIMOJHSIOMUX (YHKIHUIO MpeodpazoBanust uHbopmaiuu. Kak
npaBwio, C nipencrasisier co00i 3aKOHUYCHHBIN (PyHKITMOHATBHBINA Y3€l.

B 3aBUCHUMOCTH OT TE€XHOJIOTMH W3TOTOBIICHUS Pa3IUYaroT MOIYHpPO-
BOJIHMKOBBIE, IIJICHOUHble U TuOpuansie MC. B monynpoBoanukoBoit MC
BCE KOMITOHEHTBI, DJIEMEHTHI U MEKIJIEMEHTHBIC COCMHEHHUS BHITIOJTHEHBI B
00bEME M Ha MOBEPXHOCTH MOTYIPOBOJHUKOBOM MOMIOKKHU. B mueHouHOU
NC Bce aneMeHTbl (Pe3UCTOPbl, KOHJIEHCATOPbI, MHIYKTUBHbBIC KATYIIKW) U
MEKDJIEMEHTHBIE COCAMHEHUS BBIMIOJHEHBI TOJIBKO B BUJIE IIJICHOK IMPOBO-
JAIUAX U IUDJIEKTPUUYECKUX MATEpUAJIOB HA MOBEPXHOCTH JIUAJICKTpUYE-
ckoil moayoxkku. B rubpuaneix MC kpoMe 2IeMEHTOB COAEpIKATCs Ipo-
CTBIE U CJIOKHBIE O€CKOPIYCHBIE KOMITIOHEHTHI (JIMOIbl, TPAH3UCTOPHI, KPHU-
CTaJUIbl NOJYNPOBOJHUKOBBIX C U 1ip.), pacnonoKeHHbIE Ha TOBEPXHOCTH
TUAJIEKTPUUECKON MOJITIOKKH.
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3 HCTOYHUKHU BTOPUYHOI'O SJIEKTPOIIMTAHUSA

BoinpsimiaeHrne 3J€KTPUYECKUX CUTHAJIOB — 3TO MPOIIECC, B PE3YJIbTa-
T€ KOTOPOr0 MEPEMEHHOE BXOAHOE 3JIEKTPHUUECKOE KojebaHue mpeoldpasy-
€TCSl B BBIXOJHOE KOJIEOAHHE TOJIbKO OJIHOTO 3Haka. IIporiecc BwImpsmiie-
HUS UCTIONB3YETCS B YCTPOMCTBAX DJIEKTpONUTAaHUS (OJI0KaX MUTAHUS) U B
neMoayJsiTopax (mpu o0paboTKe MOTYJIUPOBAHHBIX KOJICOAHUI).

BhIlpsMHUTENb — 3TO YCTPOKCTBO, MpeaHA3HAYCHHOE IJI Mpeoopa3o-
BaHUS NEPEMEHHOTO TOKA B IOCTOSHHBIA TOK. BeIpsmuTeneM wuHOraa
Ha3bIBAIOT 3JIEMEHT C OJIHOHAIPABIICHHBIM CBOMCTBOM MPOMYCKATh TOK, KO-
TOPBIN UCIIOIB3YETCS B CXEMaX BBITPSMIICHUS.

OCHOBHBIMHU 3JIEMEHTAMU BBIIPSIMUTEIS SIBIAIOTCS BEHTUJIH, C TIO-
MOIIbIO KOTOPBIX 00€CIEUNBAETCA OAHOCTOPOHHEE MPOTEKAHUE TOKA B 1I€-
Ny Harpy3ku. YacTo mepen HUMH BKJIFOYAETCs TpaHchopMaTop IS MOTy-
YEHUSI HYKHOTO HaIpsDKEHUs (7151 psa BBIIPSIMUTEIBHBIX CXEM OH HEe0O0-
xoaum). st criaaxxuBaHus MyJIbCALMN BBHIMPSIMIICHHOT'O HANPSHKEHUS U TO-
Ka K BBIXOJHBIM 32)KMMaM OJIOKa BEHTUJICH MOJKIIOYAIOT CTIIaKHWBAIOIINI
¢unbTp. s peryaupoBaHus WIM CTAOWIM3alMK BHITIPSMIIEHHOTO Hamps-
KEHUS U TOKa MOCJIE HETO MOAKIIOYAIOT PETYJATOP WM cTabuinu3arop. Ta-
KM 00pa3oM, cXema BBIIPSIMUTENSA, KOTOPBIH MOXHO HCIIOJIb30BaTh Kak
OJIOK THUTaHUS [JI Pa3IUYHBIX DJJICKTPOTEXHUUYECKHUX U DIICKTPOHHBIX
YCTPOMCTB, COJAEPKUT IMOCIEAOBATENbHO BKIIOUEHHBIE OJIOKU: TpaHCc@op-
Martop, OJIOK BEHTWJIEH (BBIIPSIMUTENIbHASI CXEMA), CIUIaKUBAIOIINAE (PUITb-
TPbI, CTAOMJIM3ATOP HAIpPSKEHUs (W/WIM TOKA), COBMEIICHHBIN MpU HEO0O0-
XOJMMOCTH C PETYJISITOPOM BBIXOJIHOTO HampspkeHus. B mpocteiiiem ciy-
4ae BBINPAMUTEND MPEJICTABISAECT COOOM TOIBKO BBIIPSIMUTEIBHYIO CXEMY.

B 3aBucumoctu OT umcia (pa3 MUTAIOIIETO HANpPsHKEHUS pa3inyaroT
cxembl oJiHO(a3HOrO U Tpex(azHoro BoipsMIeHUs. CylecTBYIOT yIpaB-
JISieMbI€ Y HEYIIPABIIIEMbIE BBITTPSIMUTENH.

OCHOBHBIMU TTapaMETPaMU BBIIPSIMUTEIICH SBIISIOTCS:

1) cpenHue 3HaUYCHUS BRIMPSIMIICHHOTO HAMIPSHKEHUS U TOKA,;

2) MakCUMAaJIbHOE 3HAaYEHUE 0OPAaTHOTO HAMPSIKEHUS! HA BEHTUIIE;

3) KII;

4) xo3(phULMEHT MyJbcalluii BBIIPSIMICHHOTO HAMNPSIKEHUSI KaK OT-
HOLLICHUE aMIUIATYAbl JAHHOW TapMOHUYECKOW COCTABJISIOLIECH BBIIPIM-
JICHHOTO HamnpspDKeHUs1 (TOKa) K CpeaHEMY 3HAYEHUIO BBITIPSAMIICHHOTO
HaIpsHKeHUs (TOKA).

Kpome TOro BBITIPSAMUTENN XapaKTEPU3YIOTCS BHEIIHEW XapaKTepH-
CTHUKOM — 3aBUCUMOCTBIO HAMPSIKEHUS HA BBIXOJE OT TOKA HAarpy3KH.
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B Ka4dCCTBC BeHTI/IHeﬁ B BBIHpHMI/ITeJIHX MOXHO HCIIOJIB30BaThb HOHy-
HpOBOI[HI/IKOBBIe, SHCKTpOHHBIC BHCKTpOBaKYYMHBIe U MOHHBIC BHGKTpOBa-
KYYMHBIE THOJIBI, & TAKKE TUPUCTOPBL.

st BeIIpAMIIEHUS OHO(A3HOTO TOKAa HIMPOKO MPUMEHSIOTCS TpU
CXCMBbI BbIpr[MJ'IeHI/IHI OJIHOIIOJVYIIECPHUOJHAA U ABC ABYXIOJVYIICPHUOAHBIC (Q
BBIBOJIOM HYJIEBOW TOYKH BTOPHYHOM OOMOTKH TpaHC(hHOpMaTopa U MOCTO-
Bas).

O,HHOHOHVHCDHOHHBIﬁ BBIIIPAMUTCIIb — 3TO BBIHpHMI/ITCJIB, Ha BbBIXOJC
KOTOPOro 1mocJjic nmpoucccCa BINIPAMIICHUA OCTAKOTCA TOJIBKO KOJ'Ie6aHI/I}I oa-
HOT'O 3HaKa.

I[BVXHOHVHCDHOHHBIfI BBIIIPAMUTCIIb — O3TO BBIHpHMI/ITeJ'IB, Ha BbBIXO/JC
KOTOpOFO II0CJIC HpOHCCC& BBIprIMJ'IeHHH N IIOJIOKUTCIIBHBIC, U OTpHI_Ia-
TCJIIBHBIC yqaCTKH BXOJHOT'O Hal'IprKCHI/ISI HpeO6p33y10TC5I B KOHe6aHI/I$I
OJIHOI'O 3HAKa.

B Tabmune 3.1 cpaBHUBAIOTCS TEXHUYECKHE TMapaMeTphl OCHOBHBIX
CXECM OI[HO(]E)EBHBIX BBIHpHMI/ITeHefI.

Tabnuma 3.1 — CpaBHEeHUE BBIMPAMUTEIBHBIX CXEM

[TapameTp Tun BBIIPSIMUTENBHON CXEMBI
Onnonony- | C BeIBOAOM Hyse- | MocroBas
MEepUoHasl | BOW TOYKHU TPaHC-
dbopmaropa

KonunuectBo 1uonos 1 2 4

CpenHee 3HaYC€HHUE BBIXOIHOTO 0,45 0,9 0,9

HaIpPsHKEHUSI OTHOCUTEIIBHO JIeH-

CTBYIOIIETO HAIPSIKEHUS HA BTO-

pu4HOII 00MOTKE TpaHchopmaTopa

KII]JI BeimpsiMmuTens 0,4 0,81 0,81

KoaddumumenT ncnons3oBanus 0,28 0,69 0,81

TpaHcpopmaTopa

KoaddummenT mynascaruii 1,57 0,67 0,67

YacroTa mynbcanui 50 100 100

DJIeKTPUYECKUN (QUIBTP — ATO MACCUBHBIM YETHIPEXTOIIOCHUK, MPO-
MyCKAIOIINI CUTHAJIBI HEKOTOPOW MOJOCHI YAaCTOT C MajbIM 3aTyXaHHEM
(ocrmabneHnem), a CUTHaAJIbI BHE 9TOM MOJIOCH 9acTOT — ¢ OOJIBIIINM 3aTyXa-
HUEeM. OUIBTPHI NPUMEHSIOT B BBIIPSIMUTEIBHOW TEXHUKE JIJI CTIIaKHBa-
HUS MyJIbCAIIMIA, TO3TOMY UX HA3bIBAIOT CIUIQKUBAIOIIMUMU QUIETPAMMU.

[IpocTelmnmu CriaXxuBarOmMUMU (PUIBTPaAMHU SIBIISIOTCS KOHICHCATOP
(emkoCTHOUM (UIBTP) U ApOcceNb (MHAYKTUBHBIA (PUIBTP) — UHIYKTUBHAS
KaTtymika ¢ (eppOMarHUTHBIM CEpJCUYHUKOM. bosee clioxkHble (UIBTPHI
PEACTABIISIIOT COOOM KOMOWHAIIMM M3 KOHJEHCATOPOB, PE3UCTOPOB U MH-
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IYKTUBHBIX KaTyliek (apocceneit), Hanpumep, ['-odpasueie RC u LC-
¢unbTpsl, [1-06pazubie CRC u CLC-bunbTpbl. AKTUBHBIE PUIBTPHI CTPOSIT
C MCIOJIb30BAHUEM TPAH3UCTOPOB.

BremHss (Harpy3ouyHas) XapakTePUCTHKA BBIIPSIMUTENS — 3aBUCH-
MOCTB CPEJIHETO 3HAUCHUS BBIMPSIMICHHOTO HANPsHKEHUS OT CPEIHETO 3Ha-
YEHUS BBITIPSMIIEHHOTO TOKA.

KosdduimeHT nynbcanuii BRIIPSIMUTENS] — 3TO OTHOIICHHE MaKCH-
MaJbLHOTO 3HAYEHUSI IEPEMEHHON COCTABJISIONIEH BBIXOAHOTO HANPSIKEHUS
BBIIPSIMUTENSL K 3HAYEHUIO MOCTOSHHOM COCTaBJISIIOLIEH TOrO HaIpsiKe-
HUAL.

Kosddunment ucnonp3oBanus tpaHcopMaropa B BRIIPIMUTEIHHOM
CXEME — 3TO OTHOIICHUE BHIXOAHOM MOIIHOCTH MOCTOSIHHOTO TOKa K HOMH-
HaJIbHOM IMOJIHOM MOIITHOCTH BTOPUYHON 0OMOTKH TpaHc(opmaTopa.

YacTtoTa mysnbcaldii BBIIPIMHUTENS] — 3TO OCHOBHAs 4acToTa Iepe-
MEHHOMW COCTABJISIONICH BBIXOJHOTO HANpPsHKEHUs BeIIpsiMuTens. Ounbtpa-
WS ITyJIbCAIUHA TEM IPOIIE, YeM BBIIIC YACTOTa ITyJIbCAITUH.

YMHOXUTEIh HAIPSKEHUS — 9TO BBIMPSIMUTEIbHAS CXEMa, BBIXOTHOE
HaIpsHKEHUE KOTOPOW B pasbl OOJIBIINE MUKOBOTO BXOIHOTO HAMPSIKCHUS
(YaBOUTEIb, YTPOUTENIh HANPSOKCHHUS W T.A.). YMHOXHUTCIH HaIPSOIKCHUS
UCTIONB3YIOT JJIA MUTAHUS CXEM, MOTPEOJISIIONIUX OTHOCUTEIHHO HEOOIb-
IIIOM TOK NMPH BBICOKOM HAINPSOKCHWH, HAIPUMEp, IS MUTAHUS DJIECKTPOH-
HbIX TpyOOK ocrmuiorpagoB. OCHOBHBIMH DJEMEHTAMH YMHOXHUTEICH
HaIPSHKEHUS SIBJISIOTCS AUOJIBI M KOHIEHCATOPHI.

YrpaBaseMpll BRIIPSIMUTEIb — 3TO BBITIPSIMHUTEIb, TOMYyCKAIOIIUN pe-
T'YJIUPOBKY HAIPSHKCHUSI M BRIIIPSIMIICHHOTO TOKA. B TakWxX BBITIPSAMHTEIISIX
PETYIUPOBKA OCYIIECTBISETCS WA B BBITPIMUTEIBHON CXeMe, B KOTOPOH B
KauyeCTBE BEHTHJICH MCIOJB3YIOT YIIPABISIEMbIE TUPUCTOPHI — TPUHUCTOPHI,
WK B OJIOKE CTaOMIIN3aTOP-PETYJIATOP HANIPSIAKEHUS.

CTaOunu3upyolas cxeMa — 3TO AJIEKTPOHHAs cXeMa, MpeaHa3HAuCH-
HOE JUIS TOJJep KaHUsl IMOCTOSHHOTO HANpPsDKCHUS WM TOKa B 3aJaHHOMN
IIETH, HalpUMED, Ha BBIXOJE BBIMPSIMHUTENS NP U3MEHEHUSX HAMPSKCHUS,
MUTAOIIETO 3TOT BHIIPSIMUTENb, HJIM U3MEHEHUSIX COTIPOTUBJICHHUS HArpy3-
ki. CTaOMIN3HPYIOIIHE CXEMBbI TaK)KE MUCIIOJIB3YIOTCS B YCHIIMTEISAX B APY-
I'UX DJICKTPOHHBIX YCTPOMCTBAX JJIs CTAOMIM3AlMK 3aJaHHBIX PEKHUMOB HX
paloTHI.

Crabunu3aTop HAIpPsHKEHMS (TOKA) — 3TO YCTPOKWCTBO WIIHM 3JICKTPOH-
Has cXema, MpeTHa3HAYCHHOE IS MO/ICP)KaHMs IIOCTOSTHHOTO BBIXOJHOTO
HaTPSKEHUS WA TOKAa Ha BBIXOJIC BBIIPSIMUTEINS MPU U3MEHEHUSX HaIpsi-
KCHUS, TTUTAFOIIETO 3TOT BHIIPAMUTENb, WM U3MCHEHUSAX COMPOTHBIICHUS
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Harpy3ku. Pa3znuyaroT mocieoBaTe/ibHbIC U MapalljieIbHbIe CXeMbl CTa0U-
JY3alMd HanpsOKeHUsl (TOKAa) B 3aBUCUMOCTH OT MX BKJIFOUEHUSI OTHOCH-
TEJIbHO Harpy3KH.

NMIOyIbCHBIN CTaOUIM3aTOP HANPSDKEHUS — ATO CXeMa, B KOTOPOH
TPaH3UCTOP, BKIFOYEHHBIN MOCIEAOBATENBHO C HArpy3KOM, NEPUOAUIECKH
MEPEKITFOYAETCS B COCTOSIHUE OTHMPAHUS U 3anvpaHus. Bpems ornupaHus
TPAH3UCTOPA, & 3HAYUT U BBIXOJHOEC HAIPSKCHUE HA HArpy3Ke, IMOIKIIO-
YEHHOU TOJIBKO BO BPEMSI OTIHMPAHUS, 3aBUCAT OT MTHOBEHHOI'O OTKJIOHE-
HUS BBIXOJHOTO HANPSIKEHUS OT HOMUHAJIBHOI'O 3HA4YE€HUs. TaK JOCTUTraeT-
Csl cTabMIM3aIus MOCTOSTHHOTO BBIXOJHOTO HanpsbkeHusi. Ha BeIxojie Tako-
ro crabmimMzaTopa He0OXOIUMO MPUMEHSITh (PUIBTPHI, UCKIIOYAIOIINE TIe-
PEMEHHYIO COCTaBJISIONIYI0, KOTOpas BO3HHMKAET B pe3ysbTaTe pabOThI
TpaH3UCTOpPa B TMPEPHIBUCTOM pexuMe. HWMMOyJIbCHBINM CcTaOMIU3aTOP
HanpspkeHus umeeT 6ombioit KITJ] u Manblie TerioBbie MOTEPH.

NHBEPTOP — B TEXHUKE BTOPUYHOI'O DIIEKTPONUTAHUS ITO YCTPOM-
CTBO, ITpeoOpa3yroIee MOCTOSHHBIN TOK B IEPEMEHHbBIN TOK.
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4 YCUJUTEJIU DJEKTPUYECKUX CUTHAJIOB

OJIEKTPOHHBIM YCWIUTENIb — 3TO YCTPOWCTBO, YBEJIMYHUBAIOIIECE YPO-
BEHb AJICKTPUUECKUX CUTHAJIOB 3a CUYET YHEPruu MCTOuHMKA nuTaHus. Co-
OpaH YCWIHTENIh Ha TpaH3UCTOpaxX (paHbIIE — HA JIEKTPOHHBIX JIaMIIax),
00JaJar0IUX YIPABISIOMIUMH U YCUIIUTEIbHBIMUA CBOMCTBAMU.

Yceunurenu MoKHO KiacCu(UIIUPOBATh CIEIYIOIIUM 00pa3oM:

1) no xapakrepy yCHJIMBAa€MOrO CHUTHAJIA: YCUJIUTEIW NEPEMEHHOIO
TOKa, YCHJINTEIN TOCTOSTHHOTO TOKA, UMITYJIbCHBIE YCUIIUTENN;

2) O CHOKHOCTH BHYTPEHHEW CTPYKTYpbI: OJHOKACKAIHBIE YCHIIUTE-
JIM, MHOTOKAaCKaJIHbIE YCUJIUTEIH;

3) 10 HA3HAYEHUIO: YCUJIUTEIN HANPSHKEHUS, YCUIIUTENIN TOKA U YCH-
JUTENN MOIITHOCTH;

4) Mo MEXKACKaJHBIM CBSI3SIM: YCHUJIUTENIN C PE3UCTUBHO-EMKOCTHOMU
CBA3bI0, YCWJINTENIU C TAIbBAHUYECKOW CBSI3bI0 U YCUJIIUTENU C TpaHCOp-
MaTOPHOW CBSI3bIO;

5) Mo 4acToTe yCHWJIMBA€MOI0 CHTHAJIA: HU3KOYACTOTHBIE YCUJIUTENH,
CpPEeIHEYACTOTHBIC YCUIIUTENIN, BBICOKOYACTOTHBIE YCUITUTEIIH.

Yceunurenu kinaccoB A, B, C — 310 ycunuTenau cursaioB, padoTaro-
[IUE B ONPEJICTICHHBIX PEKUMAX.

Pabotoit B k1acce A Ha3bIBaIOT PEKUM PabOTHI, IIPU KOTOPOM MOJIO-
KEHHUE padoyveil TOUYKM Ha BBIXOJAHBIX XapaKTEPUCTUKAX TPAH3UCTOPA TAKO-
BO, UTO BBIXOJIHOW TOK MPOTEKAET B TEUECHHE BPEMEHU JIUTEIHLHOCTU TIe-
PEMEHHOTO BXOJHOTO CHTHaJia, T.€. B Te€UeHHE Bcero mnepuona. Ilpu stom
UMEIOT MECTO HAUMEHBIITNE UCKAXKEHUS CUTHAJIA.

B kiacce B BbIX0AHOI TOK MPOTEKAET TOJIBKO B TEUEHUE MOIYTIEPHO-
J1a BXOJIHOTO KojiebaHusi. [Tpu oTCyTCTBUM BXOJIHOTO KOJIEOAHUSI BBIXOTHOM
TOK, COOTBETCTBYIOIIUN paboyeil TOUKE, OYTH PABEH HYJII0 U B TPaH3U-
CTOpPE BBIJIENAECTCS OUCHb Mayiasi MOIIHOCTh. [IpOoMeXyTOUHOE MOJIOKEHUE
paboueii Touku Mexy pexkxumamu A u B coorBercTByeT Kitaccy AB.

B knacce C BBIXOJHOM TOK MPOTEKAECT B TCUCHUE BPEMEHH, MEHBIIIC-
ro, uem nonynepuod. IIpu 3TOM UMEIOT MECTO HAMOOJIBIINE WCKAXKECHUS
CUTHaJIa, HO TIPU HaMOoJIbIlIeH SHepreTuYecKor 3 PEeKTUBHOCTH.

OnHOKAaCKaJIHBIN YCUIIUTENb (YCUIUTEIbHBIM KAacKaj) — 3TO YCHIIH-
TeJb, COJIEPKAIUN OJMH aKTUBHBIN AJIEMEHT: 3JIEKTPOBAKYYMHYIO JIaMITy,
OUMOJSPHBIN WU TOJEBOM TPAaH3UCTOP. B 3aBUCHUMOCTH OT CXEMBbI BKIIIO-
YEHUSI pa3InvaloT CIEAYIOINE YCUIIUTEIbHBIE KACKaIbl HA TPAH3UCTOPAX:

- Ha OHUIOJISIPHOM TPAH3UCTOPE — C OOIIMM SMHUTTEPOM, OOIIIUM KOJI-
JIEKTOpOM, 0011IeH 6a30if;
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- Ha MOJICBOM TPAH3UCTOPE — C OOIIMM 3aTBOPOM, OOIIUM HCTOKOM,
OOIIIMM CTOKOM.

[IIMPOKOIIOJOCHBIN YCUIUTENb — 3TO YCHJINTEIb, UCTIOJIb3YEMBbIN IS
YCUJICHUSI CUTHAJIIOB C IIMPOKUM CIIEKTPOM YacCTOT, 4aCTO CPABHUMBIM C
MOJIOCOM YCHIJIEHUSI PUMEHSEMBIX AKTUBHBIX 3JIEMEHTOB (JIaMI WM TPaH-
3UCTOPOB).

YacToTHasi XapaKTepUCTUKA YCUIIUTENS — 3TO 3aBUCUMOCTh K03 Pu-
IHEHTAa YCWIEHUs OT 4YacTOThl BXOJAHOT'O CUHYCOMJAIBHOTO CHUTHAJIA. Tak
KaKk KO3 UIIMEHT YCUJICHUS SIBJISETCS KOMIUIEKCHON BEIMYMHOM, TO pa3-
JIMYAIOT JIB€ YaCTOTHBIE XapAKTEPUCTUKU — aMIUTUTYAHO-4aCTOTHYIO U (a-
304acTOoTHYI0 XapakrepucTuku (AUX n @UX cOOTBETCTBEHHO), KOTOPHIE
TaK)K€ Ha3bIBAIOT aMIUIMTYJIHOW M (pa3oBoil xapakrepuctukamu. AUYX u
®YX yacto nzo0paxaroT rpapuuecKH.

[[lypyHa MOJIOCHI NPOMYCKAHUSA YCHIMUTEIS — 3TO PA3HOCTh YacCTOT
MexXay nByms Toukamu AYX, nis KoTopeix Kod(PhUIIUEHT ycuaeHus Ha 3
nb MeHble, yem Ha cpeaHux yactorax. OaHa U3 3TUX TOYEK COOTBETCTBY-
€T HH>KHEW TPAaHUYHOU 4acTOTE, a Apyras — BEPXHEW I'PAaHUYHOM YacTOTE.

HckakeHus: cUrHajga, BHOCUMBIE YCHJIMTENIEM — 3TO U3MEHEHUs (op-
MbI CUTHaJIa MIPU MPOXOXKJICHUA UM ycuiauTend. MI3MeHeHnsl 3Ha4YeHus aM-
IUIATYIbI CUTHAJIA HE SIBJISIFOTCA MCKAXCHUSAMU. Pa3nmnuaroT 1Ba OCHOBHBIX
BHJIa UCKAKEHUM, BHOCUMBIX YCUJIUTEIIEM: JJUHEHMHbIC U HeJUHEWHbIE. [Ipu
ATOM Pa3IMYalOT aMIUIUTYAHbIE U (ha30BbIEC UCKAXKEHHUS.

MesxkackagaHas CBsI3b — 3TO CIIOCOO COEIMHEHUsSI OTIENbHBIX KacKa-
JIOB YCWJIMTENS JJIs MEepeaayr BhIXOJIHOTO CUTHajla OJHOTO Kackaaa K clie-
nytomeMmy. PaznuuaroT HemocpeAcTBEHHYHO (TajlbBaHUYECKYHO), €MKOCT-
HYIO U TPAaHC(HOPMATOPHYIO CBSI3b.

O6patnas cBs3b (OC) — 3T0 mMojjaua YaCTH BBIXOJIHOTO CHUTHAJIA dJICK-
TPOHHOTO YCTpOWCTBA (YCWIMTEINS, TeHepaTopa) Ha ero Bxoid. B ycumute-
nsx npuMeHsiioT orpuuiaresnbHyio OC (OOC), B reHeparopax — MOJ0XKH-
teabpHyio OC (ITOC).

OtpunarenpHas OC B yCHIUTEISAX 00€CIIeUnBaET:

- YMEHBIIIEHUE YYBCTBUTEIBHOCTH MTPOLIECCA YCUIICHUS K N3MEHCHUSM
napaMeTpoOB AJIEMEHTOB, PEKUMOB MTUTAHUS M BHEITHUX (DAKTOPOB (HANPHU-
Mep, TEMIIEPATYPHI);

- YMEHBIIICHUE HEJIMHEUHBIX NCKAXKEHUU;

- YBEJIIMYEHHUE BXOJHOTO COMPOTHBIICHUS U YMEHBIICHUE BBIXOJHOIO
COIIPOTHUBJICHUS;

- BO3MOXHOCTh (DOPMHUPOBAHUSI HEOOXOJIMMBIX YACTOTHBIX XapaKTe-
PHUCTHK.
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Henocratku orpunarensrot OC B yCUIUTEIAX:

- yMeHblIlIeHHe K03 DUITMEHTa yCUICHUS;

- BO3MOXXHOCTh HECTAOMJILHOCTH pabOThI CXEMBI.

Henu OC knaccu@uuupyroT UCXOs U3 CIIOCOOOB CHITHS BBIXOIHOTO
CUTHAJIa ¥ €ro NMoJa4yy Ha BXOJ yCTPOMCTBA.

[To cmocoOy cHsATHUS BBIXOJHOTO curHaia pasnuyator OC mo Hamps-
’KEHUIO, B KOTOPOW BBIXOJHOW CHUTHAJ MPOMOPIMOHAIEH BBIXOJHOMY
HanpspkeHuo, 1 OC 1o TOKY, KOrJa BBIXOJHOW CHUTHAJI MPONOPLIMOHANEH
BBIXOJIHOMY TOKY.

[To cnocoOy mojiaun BBIXOJHOTO CUTHAJIa Ha BXOJ YCTPOMCTBA pa3iiu-
YaloT MOCJIeIOBATEIbHYIO CBSI3b, IPU KOTOPOI OOpaTHBINM CUTHAN MOAACTCS
MOCJIE0BATEIBHO CO BXOJHBIM CUTHAJIOM, U MapajuIeJIbHYIO CBSA3b, MPH KO-
TOpoil BbIXOJHOW curHan nenu OC BBOAMTCS MapajijiebHO C BXOIHBIM
CUTHAJIOM.

B pe3ynbTaTe MOKHO BBIJIEIUTh Y€ThIpe OCHOBHBIE 1ienu OC:

- 110 HAMPSHKEHUIO MapajjIeIbHOTO TUIIA;

- 110 HANPSHKEHUIO MTOCIEN0BATEILHOTO TUIIA;

- [10 TOKY MOCJIEIOBATENBLHOTO THUIIA;

- 110 TOKY MapaJJIeJIbHOTO THIIA.

Yceunurensb noctosHHOro Toka (YIIT) — 310 ycunurens, npeaHa3Ha-
YEHHBIN NI YCUJICHUS MEJJICHHO M3MEHSIONIUXCA KOJe0aHUM ¢ MOCTOSIH-
HOM cocTaBisoIIel. B TaHHBIX yCUIUTENAX MPUMEHSIETCS HEMOCPEICTBEH-
Has CBsI3b MEXKIY Kackagamu. Mx mpoOiiema — 6oprba ¢ aperidom HyIs ¢
MTOMOIIIBIO JIOTIOTHUTENIHHBIX CXEM KOMIICHCAIINH.

Hpetid HyJs — OTKIOHEHHE BBIXOJHOTO HAMpPSDKEHUS OT HYJIEBOTO
(MOCTOSIHHOT'0) 3HAYEHUS MPU HYJIEBOM (TIOCTOSTHHOM) BXOJHOM HarpsiKe-
HUU 32 CUET YCUJICHUS Pa3TUYHBIX TTOMEX, HAaBOJOK U IIIYMOB B YCUJIMTEJE,
BBI3BAHHBIX HECTAOUJILHOCTHIO pabOyYeil TOYKH TPAH3UCTOPOB, HECTAOUIIb-
HBIM HANPSKEHHEM MHUTaHUS, U3MEHEHHEM [apaMeTPOB TPAH3UCTOPOB H3-
3a U3BMEHEHUs TeMIepaTypbl, 3HPEKTOM CTapeHUs JIEMEHTOB.

OnepannonHbil yeunutesb (OY) — 3TO BBICOKOKaYE€CTBEHHBIN YHU-
BEPCAJIbHBIN YCUIIUTENb HAMPSKEHU S, BBITIOJIHEHHBIN B BUJI€ HHTETPAIBHON
Mukpocxembl. @aktuuecku OY — 3T0 pa3HOBUIHOCTh YCUIUTENS TTOCTOSH-
HOI'0 TOKa C BEPXHEW I'PaHULEH aMIUIMTYIHO-4aCTOTHOW XapaKTEPUCTUKU
10 coteH kl'11, ¢ 00ap1UM KO3 PUIMEHTOM YCUJIEHHUS IO HAMIPSHKEHUIO (10
10° u ooJsiee), OONBITMM BXOAHBIM compoTuBiieHHeM (Rpy = 10*-10’ Om),
MajibIM BBIXOJHBIM comnpoTuBiieHHeM (Rppix = 10-50 Om), mpeaHnasHaueH-
HBIH 17151 pabOTHI B cXeMax ¢ riiyookoi orpunarenbHoit OC.
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OV umeer nBa Bxoja (IpsIMOM UM MHBEPCHBIN) U OAWH BBbIXOJ. [Ips-
MbIM (cuH(}a3HBIM) HA3bIBACTCSl BXOJ, MPU MOJaye Ha KOTOPHIA CUTHAT HE
MEHsEeT cBoer (pa3bl Ha BbIxo/e. UHBEPCHBIM Ha3bIBAETCA BXOJ, MPHU MOJ1a-
4ye Ha KOTOpbIA curHaia MeHsier cBorw (aszy Ha 180°. [lutanue ycunurens
OCYILIECTBISECTCS OT JIByX CUMMETPUYHBIX UCTOYHUKOB PA3IUYHON MOISAP-
HocTu. HanpsbkeHue mMexay mpsiMbIM M MHBEPCHBIM BXOJIaMU HA3bIBAETCS
niddhepeHnaIbHbIM BXOIHBIM HAMIPSIKEHUEM.

OV ucnonp3yrT Uil MOCTPOECHUS YCUIIUTENIEN TTOCTOSIHHOTO U MEPe-
MEHHOT'O0 TOKa, CyMMaTOpPOB, BbIUMTATENCH, UHTETPATOPOB, MuddepeHIn-
PYIOIIUX CXE€M, aKTUBHBIX (DUIIBTPOB, OTpAaHUYMUTEICH HampsKeHus, (azo-
Bpalaresieii, KOMMyTaTOPOB, KOMIIApATOPOB, T'€HEPATOPOB MPSIMOYTOJIb-
HBIX U TPEYroJbHBIX KOJieOaHUM, MpeoOpa3oBaTeIeii TOK-HAIMPSKEHUE U

T.]I.

AHJIOTOBBI KOMMYTATOP — AJEKTPOHHOE YCTPOMCTBO ISl KOMMYTa-
1y (MOJKJIFOYEHUS] WIIM OTKJIIOYEHHS) aHAJOTOBBIX BXOJHBIX CUTHAJIOB.
Ecnu xoMMyTaTtop HaxXOJIUTCS B COCTOSIHUM «BKJIIOUEHO)», €r0 BBIXOJHOE
HaIpsHKEHUE JTOHKHO TIO BO3MOKHOCTH TOYHO PABHSATHCA BXOJHOMY; €CIU
KOMMYTATOP HaXOJUTCS B COCTOSIHUM «BBIKIIFOYEHO», OHO JIOJKHO OBITh
paBHO HYJO. J[JI1 MOCTPOCHUSI aHAJIOTOBBIX KOMMYTAaTOPOB UCIOJIb3YIOTCS
JIUOAbI, TPAH3UCTOPHI (OUMOJISIPHBIE U MOJIEBBIE), ONEPAIMOHHBIE YCUITUTE-
.

KoMnaparop — 3J€KTpOHHOE YCTPOUCTBO, B KOTOPOM OCYILECTBIISACT-
Cd TIEPEKIIOYCHUE YPOBHS BBIXOJHOTO HANPSKCHUS, KOTJAa HEIPEPHIBHO
U3MEHSIOIIEECS BO BPEMEHU BXOJHOE HANPSIKEHUE CTAHOBUTCS BBILIC WU
HIDKE ONPEJICIIEHHOTO YPOBHA — Topora. Kak nmpaBuiio, 11 co31aHus KOM-
raparopa MCIOJIb3YIOT ONEPANMOHHBIN YCUIINTENb WIN €0 BBINIOJHAIOT B
Buae oraeabnou MC.

Ycunurenb MOIMHOCTU — D3JIEKTPOHHBIM YCWIIMTEIb, NMPEIHA3HAYCH-
HBIA JJIs TIOJIBEJACHMSI K Harpy3ke (IPUEMHHUKY YHEPruu) OIpeiesICHHOU
MOIIIHOCTH TIEPEMEHHOI0 TOKA. [ JIaBHBIMU MapamMeTpaM YCHIUTEIS] MOIII-
HOCTH, SIBJISIFOTCS:

- TI0JIE3HasI BBIXOAHASI MOIIIHOCTB;

- MaKCHMaJbHasl BBIXOJIHASI MOIITHOCTh B YCJIOBUSIX IMOJIHOTO BO30YK-
JNCHUS YCUJIUTETIS,

- KII/I, onpenensieMblii Kak OTHOIICHUE TTOJIE€3HOM BBIXOJHOM MOIIHO-
CTHU K MOIIITHOCTH, ITOJABOJMMOM OT UCTOYHUKA ITUTaHUS,

- YPOBEHb HEIIMHEWHBIX MCKAXKEHUW, XapaKTEPU3YEMbI COAECPKAHU-
€M FApMOHUK B BBIXOJHOM CHUTHAJIC MPU CUHYCOUIAJIbHOM BXOJHOM CUTHA-
JIe;
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- YaCTOTHAsl XapaKTEPUCTHUKA, ONpEIe/IsieMasl HUKHEN U BEPXHEU Tpa-
HUYHBIMHU YaCTOTaMU U (POPMOMN XapaKTEPUCTUKU BHYTPH MOJOCHI MPOITYC-
KaHUsl, KOTOpAasi XapaKTEPU3yeT HEPABHOMEPHOCTh YCUIICHUSL.

[lepBbie Tpu mapaMeTpa B3aMMOCBSI3aHbI U 3aBUCAT MPEKJE BCETO OT
THUIIa TPAH3UCTOPA, UCTIOIB3YEMON CXEMBI U peKUMa pabOThl YCUITUTEIIS.

Pa3nuyaroT OJIHOTAKTHBIE U IBYXTAKTHBIC YCUIIUTEIIH MOIIIHOCTH.

OIHOTAKTHBIN YCUIUTENb MOIIHOCTA — YCWIMTENb Kjiacca A, cO-
OpaHHBIN B Cilyyae MCIOJIb30BaHUS OUIIOJSPHOTO TPAH3UCTOPA MO CXEME C
OD ¢ BBIXOJHBIM COTJACYIOUIUM TpaHC(HOPMATOPOM B KaueCTBE COMPOTHUB-
JICHUS B LMK KOJUIEKTOpA. Tak Kak TPaH3UCTOP YCUJIMBAET CUTHAI B TEUE-
HHUE BCErO NEPHUOJIa BXOJHOTO CHTHaNa, TO M3-3a OMACHOCTHU IEPETPEBA U
BBIXOJIa U3 CTPOS TPAH3UCTOPA YCHIUTEID UMEET MAJIYIO MOIIIHOCTh U HU3-
xuii KITJT (45-50%).

JIBYXTaKTHBIN YCUIUTENb MOIIHOCTH — YCUJIMTEINb Kiacca B nim AB,
coOpaHHBI Ha JBYX TPaH3UCTOpax, pabOTaIOMUX MapaJljieIbHO B MPOTH-
Bo(aze, T.e. KOrjaa OJIUH OTKPHIT U YCUIIUBAECT CUTHAJ, BTOPOU TPAH3UCTOP
3aKPBIT U HE TOTPEOISET SHEPTHUIO («OCTHIBACT») U Ha000poT. [lonepemeH-
Has pa0oTa TPAH3UCTOPOB MO3BOJISET JEJATh YCHIMTEINU OOBIIEH MOIIHO-
CTH, YeM OJHOTaKTHBIE ycunuTenu, ¢ oonbmuM KII (1o 75%).

HudbdepeHimanbHblil yCUIUTEIb — 3TO YCWJINTENIb Ha JBYX TpPaH3U-
CTOpax € AMUTTEPHOHN CBA3bIO, MO3BOJISIIOIICH HCMOJIH30BaTh B JIHOOBIX
KOMOMHAIIUSIX HECUMMETPUYHBIE UM CHUMMETPUYHBIE BXOJI U BBIXO],.

JHuddepeHinanbable YCUIUTENIN HAUUIM IPUMEHEHUE B TEXHUKE WH-
TETpajibHbIX MHUKPOCXEM MPU CO3/IaHUM MHOTOKACKAJIHBIX YCHUIUTEIECH,
HaIlpUMep, ONEepalMOHHbIX ycunuteneil. Takxe nuddepeHmanibHbie yCu-
JUTENN Ha JUCKPETHBIX 3JIEMEHTAX HAIUIM MPUMEHEHHUE B KaU€CTBE YCUJIH-
TeJIe TMOCTOSHHOIO TOKA M B H3MEPUTEIIBHONW TEXHUKE ISl MOJYYCHUS
CUTHAJIA, TPOTIOPIIMOHAIBHOTO PA3HOCTH JIBYX BXOJHBIX HANPSXKECHUI.
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5 '’EHEPATOPbBI CUT'HAJIOB

['eHepaTop — 3TO 3JIEKTPOHHOE YCTPOMCTBO, co3aarouiee (reHepupy-
IoI1Iee) MepeMeHHbIe KoyiebaHusl Oe3 IOJBEACHMS H3BHE BO30YKIAIOIIETO
curtana. ['enepaTop npeodpa3yeT IHEPTrUI0 MOCTOSIHHOTO TOKAa MCTOYHUKA
MATAHUS B SHEPTHIO BBIXOJHOI'O CUTHAIA IEPEMEHHOTO TOKA.

['enepaTopsl B 3aBUCUMOCTH OT (DOPMBI T€HEPUPYEMOTO KOJeOaHUs
pa3leNsAI0TCsl Ha TeHEPATOPhl CHHYCOUAANBHBIX KOJIEOAHUN U TeHepaTophl
MEePUONYECKUX HECHUHYCOUJAIBHBIX KOJeOaHUN, B TOM YHUCJIE HUMITYJIbC-
HBIX KoJieOaHu#l (MpSAMOYTOJIbHOM, TPEyroibHON U aApyroi ¢gopmel). B 3a-
BUCUMOCTH OT BUJA aKTUBHOT'O 3JIEMEHTA T€HEPATOPHI ACIATCA Ha JaMIIO-
BbI€ Y TPAH3UCTOPHBIE, a Takxke reepatopsl HaA OY. CymecTByrOT reHepa-
TOpPHI B BUje MUKpocxeM. Kak npaBuio, reHepatop — 3TO YCHIMTENb C I0-
noxutensHor OC (ITOC).

['eHepaTopbl CHHYCOUJANBHBIX KOJEOAHUM pa3AEISAIOTCS MO BUAY
AIIEKTPUUECKOTO0 KOHTYpa, OIMPEAEIISIONnIero 4actory kosebanuii. Cyiie-
cTBYIOT reHeparopsl ¢ LC- m RC-3memenTamMu B 4aCTOTO3a/Ial0MIEH ICTIH, a
TaKXe 3JIEKTPOMEXAHUUYECKUE T€HEPATOPHI (HAPUMEP, C UCIOJIb30BAHUEM
KBapIIEBBIX IJIACTUH). B 3aBUCHUMOCTH OT MEXaHHM3Ma BO3HUKHOBEHUS KO-
nebanuil 1 uenu OC re”HepaTopsl JENATCS HA T€HEPAaTOphl C BHEIIHEH U
BHyTpeHHen OC.

OCHOBHBIMHU TapaMeTpaMU TE€HepaTopa SIBISIOTCA: YacTOTa BBIXOJ-
HBIX KOJIeOaHuH, €€ CTaOWIIbHOCTh, (PopMa reHepupyeMoro KoJieOaHus, aM-
IUIMTYya U MOIIHOCTh KOJICOaHWH, NHana3oH MEePEeCTPOUKH YacCTOThI BbI-
XOJIHBIX KoJIeOaHUM (111 TEHEPATOPOB C BO3MOXHOCTBIO TEPECTPOMKHU Ya-
CTOTBI).

PenakcaliMoHHBIE TEHEPATOPHI — AIEKTPOHHBIC T€HEPATOPHI UMITYJIb-

COB.

HecTaOuapHOCTE YacTOTHI T€HEepaTopa — OJIMH W3 OCHOBHBIX Tapa-
METPOB TEHepaTropa, KOTOpas BBI3BIBACTCS H3MEHCHHEM TeMIIepaTypHl,
BJIQKHOCTH, HANPSHKEHUS MUTAHUSA, HEAOCTATOYHON JOOPOTHOCTHIO KOJIe-
0aTenbHOr0 KOHTYpPa, MEXaHUUYECKUMU BO3ACHCTBUSIMU.

KBapiieBblii reHeparop — 3TO T€HEepaTop CHHYCOMIAIbHBIX KoJjeOa-
HUH, OTHOCSAIIUICS K JICKTPOMEXaHHYECKUM T'e€HepaTopaM, B KOTOPOM Ya-
CTOTa BBIXOJIHBIX KOJICOAHUU OIpesesieTcss KBapieM (KBapieBOil IIacTH-
HOM), CBSI3aHHBIM C YaCTOTO3aJIal0IIEN CXEMOW reHeparTopa.

RC-renepatop — 3TO TeHEpaTop, B KOTOPOM HE COJEPIKATCA PE30-
HaHCHBIE KOHTYpbl LC, a memns, ompenensiomas 4acTOTy T€HEPUPYEMBIX
Kojebanuii, coctouT u3 neMeHToB RC. Paznuyaror RC-reneparopsl ¢ da-
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30CIBUTAIONIMMU U MOCTOBBIMU cxeMamu. OObruHO RC-reneparopbl uc-
MOJIB3YIOTCS JIJISl TIOJTYYEHUSI CUHYCOUIAIbHBIX KOJIEOaHHUI ¢ YaCTOTaMH OT
J0JIel Teplia J0 HECKOJIbKUX NecaTkoB kuiorepil (He 6omnee 300 kI'). RC-
TeHEepaTOpPbl XapaKTEPU3YIOTCS BBICOKOW CTAOMJIBHOCTBIO M JIETKO Tepe-
CTpauBaOTCsl.

BioKMHT-TeHEepaTop — 3TO T€HEPATOP UMITYJIHCOB, B KOTOPOM CHJIbHAS
ITOC mexay BBIXOJIOM U BXOJIOM B OJJTHOKACKAJIHOM CXEME OCYIIECTBIISETCS
C TIOMOIIIbIO TpaHCc(hopMaTOpa, epeBopayuBaroniero $hasy Ha 180°.

MyJibTUBHOPATOP — 3TO T€HEPATOP MUMITYJIHCOB, COCTOSIIINI U3 JIBYX
kackanoB RC-ycuaureneit. Bropoit kackan nepeBopaunBaeT a3y kojaeda-
HUs, MOJBOJUMOTO CHOBA K MEepBOMY Kackaay. Takum oOpazom cozgaeTcs
[TOC 06e3 ucnoab3oBaHusl TpaHchopmaTopa, Kak 3TO UMEET MECTO B 0JIO-
KUHT-T€HEepaTope.

CHUMMETPUYHBIA MYJTUBHOPATOP — 3TO MYJIBTUBHOpPATOp, SBISIO-
IIUICS TEHEPAaTOPOM MPSMOYTOJIBHBIX HWMITYJICOB OJMHAKOBOW JJIUTEIb-
HOCTH, PaBHOM MOJOBUHE Meproa KoJieOaHuH.

Kaymwmii reHepaTop — 3TO TEHEPATOP C ABYMsI COCTOSTHUSIMH, TIPHYEM
JIUIIH OJHO MACCUBHOE (COCTOSTHUE OKUAAHUS) SBIISIETCS YCTOWYHMBBIM CO-
CTOSIHEM, B KOTOPOM T€HEpaTop MOXKET HaXOJUThCSI HEOTPAHUUEHHO JI0JI-
ro. [loa BIMsHHEM BHEITHErO 3aMyCKaIOMIETO MUMITYJbca HACTYIMaeT CKad-
KO0Opa3HOe N3MEHEHUE COCTOSHUSA: C YCTOMYUBOTO Ha HEYCTOMYHMBOE C I10-
CJIETyIOITMM BO3BpPAIlICHUEM B YCTOMYMBOE COCTOSIHME — B pe3yjbTaTe Ha
BBIXOJIC MOSIBJISIETCS. OJJMHOYHBIN UMITYJIbC. JKAYIIMK reHepaTop eme Ha3bl-
BAIOT OJIHOCTAOUIHHBIM F€HEPATOPOM.

OnHOBUOPATOP — 3TO YCTPOMCTBO C OJHUM YCTOWYWBBIM U OJHUM
BPEMEHHO YCTOWMYHMBBIM COCTOSTHUEM, TpeAHA3HAuYeHHOE M (popMUpoBa-
HUSI OJHOKPATHOTO MPSIMOYTOJIBHOTO HMMITYJIbCa 33JIaHHON JIITUTEIHHOCTU
P BO3ACHCTBUM Ha BXOJIE MMITYJIbCA OT BHEIIHETO MCTOYHHMKA. DakTHue-
CKH 9TO KAYIIUNA MyJIbTUBHOPATOP.

OpHoBuOpaTopkl (MHA4Ye — POPMHUPOBATENIN UMITYJIHCOB) MPUMEHSIOT
B KauecTBe (hOpMHUpOBATENsi UMIYJIbCOB C 3aJlaHHBIMHU TapaMeTpaMH, OT-
JUYHBIMH OT TApaMETPOB BXOJIHBIX UMITYJILCOB (HAMpUMED, JJIS CTaHIap-
TU3ALUHA UMITYJIbCOB HAIPSHKCHUS 10 JUIUTSIBHOCTH), I YIIPaBICHUS pa-
0OTOI perne W AIEKTPOHHBIX CXEM U YCTPOWCTB, 3aJCP)KKH HMITYJIHCOB U
JCICHUST YaCTOTHI UX TTOBTOPECHMUSI.
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6 OCHOBBI IU®POBOUW TEXHUKU

[udposas TexHUKa — 3TO OTPACTh TEXHUKHU (DIEKTPOHUKH), B KOTO-
pOM pacCMATPUBAKOTCS YCTPOWCTBA U CXEMbI C UMITYJbCHBIMH CUTHAJIAMU,
MMEIOIIUMHU JBa KpalHUX (AUCKPETHBIX) YPOBHA — BBICOKHA M HU3KHUHU.
DneMeHTHhl cxeM HUGPOBOIM TEXHUKH PabOTAIOT KaK AJEKTPOHHBIE KIIOUH U
HaxOoJSTCS B OJTHOM U3 JIBYX KpallHUX COCTOSIHUSIX: MPOIYyCKaHUsl (BKJIIOUE-
HUSI) WK 3aUPaHus (BBIKIIOUCHUS).

['maBHBIE JOCTOMHCTBA HMUGPOBON TEXHUKHU: BHICOKAS HAJEHKHOCThH U
BBICOKasi MOMEXOYCTOMYHUBOCTh. KpoMe TOro, «JIByXypOBEHHOCTBH)» CHI'Ha-
JIOB YacTO MCKJIIOYAeT OMMOKHU MpH Mepeade U BOCIPOU3BeAeHUU UHPOP-
MalliM, CoAiepoKaleics B in(ppoBOM CUTHAJIE, TaK KaK paclio3HaBaHUE JIBYX
KpallHUX YPOBHEW CUTHaa SBJISETCS HAACKHBIM JaKe MPU HATUYUMU 0O0Jb-
IIMX UCKAXKEHUU U TTIOMEX.

Jlornyeckas nepemMeHHasi — 3TO IEPEMEHHAas1, MPUHUMAIOIIAsl JBa 3Ha-
YEeHHS: HCTUHHO - «1», 103KHO - «O».

Jlornueckas GhyHKIMS — JoruyYecKas IepeMeHHas, 3Ha4eHHEe KOTOPOi
ABsieTCsl QYHKITMENH OJTHOM UM HECKOJIBKUX JIOTHYECKUX MTEPEMEHHBIX.

[TosoXkuTENBHAS JOTUKA — 3TO MPEJACTABICHUE B JOTMYECKUX JIEMEH-
Tax 3HAYEHHMS JOTMYECKOW €MHUILIBI BBICOKUM MOTEHIIMAIOM, a JIOTUYECKO-
ro HYJISl — HU3KUM MOTEHIIMAJIOM.

Jlornyeckuii 3AEMEHT — 3TO AJICKTPOHHAS cXeMa, uMeromas m=>1 Bxo-
JOB U n>1 BBIXOJIOB, pEAIM3YIONIAsl HAa KaKJIOM BBIXOJI€ JIOTUYECKYIO
(GYHKITHIO OT BXOJIHBIX TTEPEMEHHBIX.

Paboune cBOMCTBA JIOTHYECKUX BJIEMEHTOB OINPEICISIOT CIEIYIONINE
OCHOBHBIE [TAPAMETPHI:

- OBICTPOJEUCTBHE — BpeMs 3aJCPKKU MEXKIYy CMEHON COCTOSHHUI
BXOJTHOTO Y BBIXOJIHOTO CUTHAJIOB;

- Harpy304Has crocoOHOCTh (KOA((DHIMEHT pPa3BETBICHUS) — YHCIIO
BXOJIOB, KOTOPBIE MOKHO HOJKIIFOYUTH K BBIXOIY JIOTUYECKOTO JIEMEHTA;

- MOMEXOYCTOMYHMBOCTh — MAaKCHUMAaJbHO JIOMMYCTUMBIM YPOBEHb
HaIpsSHKEHUS IOMEXH, HE BBI3BIBAIOIINH JI0KHOTO Cpa0aThIBAHUS;

- CTCIICHb T€HEPHUPOBAHUS MMOMEX — MHTCHCUBHOCThH KOJICOaHUN TOKa
IIPHU MEPEKIIFOYECHUH JIEMEHTOB;

- MOIIIHOCTbh PACCESIHUSI — MOIITHOCTh ITOTE€Ph YHEPTUU B DIIEMEHTAX.

OnemeHT HE — norudeckwii 3J€MEHT, peanu3yolUi JIOTUYECKYIO
(GYHKIHIO OTpULIAHUSL.

OsieMeHT W — JOruYecKuid HJIEMEHT, Pealu3yINUi JIOTHYECKYIO
(YHKIIMIO KOHBIOHKITUH (JIOTHIECKOTO YMHOXKCHHUS).
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QuemeHT MJIN — NOTUYECKUN 3JIEMEHT, PECATU3YIOIUNA JTIOTHYECKYIO
(YHKIMIO TU3BIOHKITUHU (JIOTHYECKOTO CIIOMKEHUS).

Crpenka [Tupca — nazBanue noruueckoit pynkuuu MJIM-HE.

tpux ledpdepa — nazBanue noruueckon Gpyunxkuuu N-HE.

Jnonno-tpan3uctopnas soruka (JITJI) — nazBanue cemeiicTBa mud-
poBeix UC, B xoTopbix ¢pyHkumu M u MJIM BBIMOTHEHBI C MOMOIIBIO THO-
JI0B, a dJEKTpoHHbIe Kitoun U QyHkius HE peannzoBanbl Ha TpaH3UCTO-
pax.

Tpanzucrop-tpansucropHas joruka (TTJI) — Ha3BaHue cemeiicTBa
uudpoBeix MC, B KOTOpHIX BCE JIOTHUYECKHME (YHKIUU U DIJICKTPOHHBIE
KJIIIOYA PEANTM30BaHbl HA TPAH3UCTOPAX, NPUYEM B KA4YECTBE BXOJHOTO
TPAH3UCTOpPA MCIOJB3YETCS MHOTOAIMUTTEPHBIM TpPaH3UCTOP (peanusyer
byukiuo N).

MJII-noruka (MAIITJI wim MOIITJI) — Ha3Banue cemeicTBa 1ud-
poBeix MIC, ananornunoit TTJI, TOIbKO BMECTO OUTIOJISIPHBIX TPAH3UCTOPOB
ucnoab3ytorcss MIT (MOII) TpaH3ucTOpHI.

KMII-noruka (KMIAIITJI nwou KMOIITJI) — Ha3BaHue cemelcTBa
nudpoBeix MC, moCcTpoeHHBIX Ha KOMIUIEMEHTAPHBIX (B3aMMOIOOIHSIIO-
x) MJIIT (MOII) tpan3ucTtopax.

Tpanzucrop-tpansucropHas joruka ¢ auonamu ortku (TTJII) —
Ha3BaHue cemeiicTBa uPpoBeix MC, B KOTOPBIX BCE JTOTMYECKUE PYHKIIMU
M DJICKTPOHHBIE KJIIOYM pPEain30BaHbl HAa TPAH3UCTOpPaX, KOTOPBIC IS
YCKOPEHHUS UX MEPEKIFOYEHNS JOMOIHEHBI AuogamMu LIoTku.

OMuTTepHO-cBsi3anHas jgoruka (DCJI) — Ha3BaHue ceMeicTBa udpo-
Bbix MC, B KOTOpBIX BXOJHBIM KacKaJoM siBisieTcs AudPepeHIInaIbHbIN
YCUJIUTEIb Ha OUTIOJISIPHBIX TPAH3UCTOPAX C COCTMHEHHBIMUA SMUTTEPAMH.

NHXKEeKIIMOHHASA JOTMKa (I/IZJ'[) — Ha3BaHue ceMeiicTBa 1udposwix 1UC,
B KOTOPBIX BMECTO 0a30BbIX U HArPY30YHBIX COMPOTUBICHUN HCIIOIB3YIOT-
CA WHXKEKTOPBI: TPAH3UCTOPHI B POJIM UCTOUHUKOB TOKA. (1 peanuszaunu
onepanuu M Ha BXOJl€ JOTMYECKOTO 3JI€MEHTa BKIIHOUEeHBI Auojabl [IloTkwy,
YTO JeJIaeT €ro IMOX0KUM Ha 3jeMeHT cemerictBa J[TJI.

B TtaGnune 6.1 mpeactaBieHsl 1 CpaBHEHMS MapaMeTpbl THUIIOBBIX
0a30BBIX AJIEMEHTOB C ABYMS BBIBOJAMH JIJI PA3HBIX CEMEUCTB.

Tabnuia 6.1 — [TapameTpbl 0OCHOBHBIX ceMecTB 1udppoBbix NC

Tun cemeii- | Hanpsbkenne | Cpenusis mo- | Cpemnee | PaGora me- | Harpysounas
CTBa nutanus, B | Tpebnsemas | Bpems 3a- PEKIIIO- | CHOCOOHOCTH
MOIIIHOCTh, MBT| nep>ku, HC | yeHus, nJlx
JATJI 5 9 25 225 7
TTJI 5 10 10 100 10
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Tun cemeit- | Hanpspkenue | Cpennsisi mo- | Cpennee | Pabora me- |Harpy3ounas
CTBA nutaHus, B | Tpebnsemas | Bpems 3a- PEKIIIO- | CHOCOOHOCTD
MOIIHOCTh, MBT| tepxku, HC | yeHus, n/lx
TTJII 9) 2 10 20 10
OCIJI 3 40 0,75 30 10
p-MII +4,-12 0,5 100 50 20
n-MII -12,+5 0,5 30 15 20
KM/III +3 1015 [(0,2...0,3)x10°| 90...30 0,05 50
41 1 (1...100)x10” | 1000...10 1 3

[Ipumeuanue: PaboTa mepekiiloueHusi — KOMIUIEKCHBIM MOKa3aTellb KayecTBa
AJIEMEHTAa, PaBHBIN MPOW3BEJICHUIO CPEIHEH MOTpeOIsIeMON MOIIHOCTH Ha CpEIHee
BpeMsl 3ajepkku. [loaToMy mokasarento Hanbojee MEPCHEeKTUBHBIMUA CEMEMCTBaMM

foTHYecKuX snemenTos seastotes 21 1 KMJII.

Tpurrep — 3T0 3JIEKTPOHHOE YCTPOUCTBO, UMEIOIIEE ABA YCTOMUYUBBIX
CTAllMOHAPHBIX COCTOSIHUA; MEPEXOJbl U3 OJHOTO COCTOSIHUS B JIPYro€ U
00OpaTHO COBEPIIAIOTCS MO/ JIEUCTBUEM CIICIHATBHBIX 3aIMyCKAIOIIUX HM-
MyJIbCOB.

[To ciocoOy ympaBiieHUs] TPUTTEPHI ACISITCA Ha ACUHXPOHHbBIE U CHUH-
XpOHHBIC. B aCHHXPOHHBIX TPUITEpPaX MEPEKITIOYEHUE U3 OJHOTO COCTOSI-
HUS B PYTro€ OCYyUIECTBIISIETCS HEMOCPEACTBEHHO C TOCTYIJIEHWEM CUTHAJIA
Ha UH()OPMAIIMOHHBIN BXOJI. B CMHXPOHHBIX (TAKTUPYEMBbIX) TPUITEPAX Iie-
PEKIIFOYEHHUE TTPOU3BOAUTCS TOJIBKO MPH HAJTWYKUU Pa3peliaroniero (TakTu-
PYIOILIET0) UMITYJIbCA HAa BXOAE CUHXPOHU3ALINH.

[To ¢yHKIIMOHATBHOMY TMPHU3HAKY, OIPEICSIONIEMY TOBEICHUIO
TpUTTEpa MPU BO3JICUCTBUM CUTHAJIA YMPABJICHUS U CIIOCO0a yIpaBlICHUS,
TPUTTEPHI JETATCS HA CIAETYIOIINE TUITBI:

RS-Tpurrepsl UMEIOT JBa YIPABISIONIUX BXOJa: S (set — yCTaHOBKA) U
R (reset — copoc);

D-tpurrepsl umMeroT oauH HMHpopManuoHHbIM Bxon D (delay — 3a-
JeprKKa) U OJIMH CHHXPO-BX0J (BX0J1 cHHXpoHu3anun) C;

T-Tpurrepsl NepexIFOYarOTCsl B MPOTHUBOIOJI0XKHOE COCTOSTHUE C MPHU-
XOJIOM KaXJIOTO odepeaHoro BxomHoro ummyibca (T - time — Bpemsi, xa-
pPaKTEPU3YIOIIee BHYTPEHHIOK 3aIC€PKKY);

JK-Tpurrepbl — 3T0 yYHHBepCalbHbIE TPUITEPHI, UMEIOIIUE YIIpaBIIsi-
forue Bxosl J (Jump — npeikok, nepedpoc) u K (keep — aepxkath, coxpa-
HSTh) W JIOMYCKAOIME YCTAHOBKY BBIXOJHBIX YPOBHEW MPU HATUYUU CHUT-
Haja Ha BXojie cuaxponu3anuu C.

Tpurrep IIIMuTTa — 3TO NEKTPOHHOE YCTPOMCTBO, B KOTOPOM IPHU
MPEBBIINICHUN BXOJHBIM HANpPsSHKEHHEM BEpPXHEro mopora cpadaThIBaHMS
BBIXOJIHOE HAIpsOKEHUE TPUITEpa CKAYKOM YBEIMYMUBACTCS JO TOJIOXKH-
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TEJIbHOTO MAaKCHUMaJIbHOIO 3HAYE€HUS, a NPU YMEHBIIECHUU BXOJHOTO
HaIPSOKEHUSI HUKE HUKHErO MOopora cpalaThbIBaHMs BBIXOJIHOE HaIpsKe-
HUE TPUITEpPa CKAYKOM MaJaeT 0 HyJd. JTO MO3BOJSET HMCIOJIb30BaTh
tpurrep [lIMurra Kak hopMUpoBaTENH OPSIMOYTOJIBHBIX UMITYJILCOB U3 HE-
MPEPHIBHOTO (HANPUMEDP, CUHYCOUJAIBHOT0) BXOJHOIO CUTHaja, T.. Kak
KOMIIapaTop.

KoMmOuHalMOHHbIE YCTPOUCTBA (JIOTUYECKUE aBTOMAThI O€3 maMsTH) —
3TO YCTPOMCTBA, JOTMYECKHE 3HAYEHHUSI BBIXOJOB KOTOPBIX OJHO3HAYHO
ONPEAEISIIOTCS COBOKYITHOCTBIO JIOTUUECKHX 3HAYEHWU HA BXOJaX B JaH-
HbI MOMEHT BPEMEHH.

K koMOMHAIMOHHBIM yCTPONUCTBAM OTHOCSTCS: MpeoOpa3oBaTeIn KO-
70B, nemudpaTopsl, MUPPaToOpbl, MYyJIbTUIIIEKCOPHI, AEMYJIbTUILICKCOPHI,
cymMaropsl ¥ T. 1. KomOMHannoHHbIE Y3/1bl U OJ0KH HUGPOBBIX CUCTEM
6o cobupatorcs u3 oraenbHbix MC Mamoit cTeneHd WHTErpanuu, Judo
u3roraBiuBatoTcs B Bujie UC cpeqHel cTeneHy MHTErpauuu, Ju00 BXOIAT
B coctaB bIC.

[IpeobpaszoBaTenb KojJa — 3TO YCTPOMUCTBO ISl TIepeBojia ofHOU Gop-
MBI YKCia B APYryro (IJs mpeoOpa3oBaHus CUTHANA, MPEICTaBICHHOTO B
OJIHOM YMCJIOBOM KOJIe, B CUTHAJI, MPEJCTABICHHBIA B JIPYyTrOM YHCJIOBOM
KOJIE).

Hemudpatop — 3TO YCTPOWCTBO, BBhIpaOATHIBAIOIIEE JIOTHUUYECKYIO
€JMHUITY TOJBKO Ha OJTHOM M3 CBOMX 2 BBIXOJIOB B 3aBUCHUMOCTH OT KOJa
JBOUYHOIO uKcia Ha N BXoJax.

[[udpatop — 3TO yCcTpoHCTBO, (popMHUpYIOIIEe HA BBHIXOAEC KO JIBO-
WYHOTO YHCJIa, KOTOPOE OMPEACIISIET HOMEP BXOJIHOM IIMHBI B 3aBUCUMOCTH
OT TOTO, HA KAaKOW BXOJHOM IIMHE OyJET JIOTUYEeCKask €AMHUILIA, T.€. BBIMOJI-
HseT QYHKIUIO, 00paTHYIO Aemn(paTopy.

MyIbTUILIEKCOP — 3TO YCTPOMCTBO JJIi KOMMYTAllUM OJIHOTO M3 2N
MH(QOPMAIMOHHBIX BXOJIOB Ha OAWH BbIXOA. s peanuzanuu HEOOXOHU-
MON KOMMYTAIIUM MYJIBTUILIEKCOP KpoMe WH(POPMAIIMOHHBIX BXOJIOB UMeE-
eT Takke N aapecHbIX BXOJ0B. 3HAUEHUE YKClia B IBOMYHOM KOJI€ Ha a/i-
PECHBIX BXOJIaX OINpENENeT aapec KOMMYTHPYEMOro HH(GOPMALIMOHHOTO
BXO/A.

JleMyIbTUILIEKCOP — 3TO YCTPOMCTBO JJISI KOMMYTAIIUW OJHOTO WH-
(OpMaLOHHOrO BXOJHOTO CUTHAIA HA OJUH U3 2" BBIXOJOB, TJ€ M - YHC-
JI0 aJpPECHBIX BXOJOB, T.€. BBIMOJHIET (PYyHKINIO, OOPATHYIO MYJbTHUILICK-
copy.

CyMMaTop — 3TO YCTPOMCTBO, OCYIIECTBISIONIEE CIIOKEHUE JTBOMY-
HBIX YHCE, T.€. IByX MU(GPOBLIX CUTHAJIOB, 0TOOpaKAIOIINX pa3HbIE YUCJIA.
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Kak mpaBuiio, cyMmMaTop Takxe€ UCIOJb3YyeTCS ISl BBIYUTAHUS JTBOMYHBIX
qyucen.

[HudpoBoit KoMmapaTop — 3TO YCTPOMCTBO, OCYIIECTBIIAIOINIEE CpPaB-
HEHHE JIBYX YHUCEJ, T.€. IBYX HHU(PPOBBIX CUTHAIOB, OTOOPAXKAIOIIUX pPa3-
HBIE YHUCJIA.

Jlornyeckre aBTOMAThI C MAMATHIO (MOCIEIOBATENIbHBIE JOTHUYECKUE
YCTPOMCTBA MM KOHEYHBIC aBTOMAThl) — 3TO YCTPOMCTBA, JIOTHYECKHUE 3HA-
YEHUs Ha BBIXOJAX KOTOPBIX ONPEAECIAIOTCSA KaK COBOKYITHOCTD JIOTUYECKUX
3HAYECHUM HAa BXOJAaX B IAHHBIM MOMEHT BPEMEHHU, TAK U COCTOSIHUEM ABTO-
MaTa IO pe3yjJbTaTaM €ro NpealecTBYIeH padoThl. 3allOMUHAHUE
MPEIIIECTBYIOIINUX COCTOSIHUM BBITIOJHIETCS C IIOMOILBIO TPUTTEPOB.

TunuuHbIE TPUMEPHI TTOCIIEI0BATEIBHBIX YCTPOUCTB — CUETUUKHA UM-
MYJIbCOB U PETUCTPHL.

CU€TUMK — 3TO KOHEUHBIM aBTOMAT ¢ OAHUM MH(POPMAIUOHHBIM BXO-
IOM, OHMKIIMYECKU MEPEXOIAIINN U3 OOHOTO COCTOSIHUS B IPYroe IMoJ Aeu-
CTBUEM BXOJHBIX CUTHAIOB. CUETUMKU UMIYJILCOB PEATU3YIOT CUET YMCIa
UMITYJIbCOB U (DUKCUPYIOT 3TO YUCIIO B KaKOM-JIH00 Koje. s mocTpoeHus
CYETUMKA UCITOJIB3YIOT MOCIEI0BATEIBHOE BKIIFOUEHUE CUETHBIX TPUITEPOB,
B KQUECTBE KOTOPBIX MOTYT OBITh UCTIOIB30BaHbl RS, D u JK-Tpurrepsi.

Peructp — 3T0 QyHKIIMOHATBHBIN y3€II, BBIOJHSIONUNA XpaHCHUE U
npeoOpa3oBaHue TBOUYHBIX YUCEI.

ITo crocoby mpuéma u BbIjauud MHQPOpPMAIUA PETUCTPHI ACIISTCA Ha
CIEAYIOIME TPYNIbL: ¢ MapaJyIeIbHBIMU MPUEMOM M Bblgaueld WHpOpMa-
IIMU, C TIOCJIEAOBATEIbHBIM MPUEMOM U BbIauelt UHGOpMaIMU, KOMOWMHU-
POBaHHBIC C PA3IUYHBIMU CIIOCOOAMU TTpUEMa U BbIJa4u HHPOPMAIIUH.

[TapannenbHble PErHCTPbl (PETUCTPHI MAMSITH) HUCHOJIB3YIOTCS B OC-
HOBHOM JUJISI 3alIOMHHAHUS MHOTOPa3psAaHOro ABOUYHOTO Kojaa. Ilocnemo-
BaTeJIbHBIC PETUCTPHI (CABUTOBBIC PETUCTPHI) MOMUMO XPAHEHUS JBOUYHO-
r0 KOJa UCIIOJIb3YIOTCS ISl CO3/IaHUs TEHEPATOPOB KOJIa, CUHTE3A KOJIbLIE-
BbIX CUETUYUKOB U YIPABIISIOIIUX YCTPOUCTB.

Ananoro-mudpoBoit npeodOpazoBarenb (ALIIl) — saekTpoHHOE
YCTPOMCTBO JJIs TpeoOpa3oBaHUs aHAJIOTOBOTO CUTHAJIA B MU(POBOM KO,
Hudpo-ananoroseiii _mpeodpazoBatens (ILIAIl) — snexkTpoHHOE

YCTPOUCTBO ISl MpeoOpa3oBaHUsl CUTHANIA, IPEACTaBIEHHOIO B BUiEe LU(-
POBOI0 KOJIa, B AHAJIOTOBBIN CUTHAJI.

Mukpornpoiieccop (MII) — 310 UHPOPMALIMOHHOE YCTPONCTBO, KOTO-
poe To mporpaMMe, 3a1aBaeMou yIpaBIISIONIMMH CUTHAJIaMu, 00pabaThIBa-
eT uH(OpMaLKIO, T.€. peaTu3yeT onepanuu: apuGMeTHIECKUE, JOTUIECKUE,
BBO/Ia, BBIBOJIA U T.JI.
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I'maBuoe otnuuue MII ot npyrux tunoB MC — crnocoOHOCTH K Tpo-
IPaMMUPOBAHUIO TOCJIEA0BATEIHLHOCTH BBIMOTHAEMBIX (DYHKIIUH, T.€. BO3-
MOKHOCTh PaOOTHI MO 3aJaHHOW MPOTpaMMe, KOTOPYIO MOKHO MEHSTh.
OCHOBHBIMU y3JIaMHA MUKPOIIPOIIECCOPA SBJISTFOTCA

- apudmeTrko-moruueckoe ycrpoicto (AJIY) — KOMOMHAIIMOHHOE
YCTPOUCTBO, paboTaroliee ¢ JBOMYHBIMU KOJAaMHU U OCYIIECTBIISIONICE pas-
JUYHbIE apu(dMETHUECKHEe U JIOTUYECKHUE OTIepaliu;

- peTucTphl 00IIETO Ha3HAYEHUS, T.€. COBOKYITHOCTh N MapaijieabHbIX
PETUCTPOB IO M Pa3psAdOB I XPAHEHUS NBOWYHBIX 4dncel. DakTUdecKu
3TO OMNEpaTHWBHAs MaMATh — ONEPATUBHOE 3allOMUHAIOIIECE YCTPOWCTBO
(03Y);

- OydepHble PEruCTpbl sl KPAaTKOBPEMEHHOTO XpaHEHHUS YHCENl BO
BpeMsi pabotsl AJIY;

- YCTPOMCTBO YIpaBJIEHUSA, KOTOPOE 3aJa€T PEKUMbI pabOThl BCEX
anieMeHToB MII;

- YCTPOMCTBO BBOJIa-BbIBOJIA WMH(OpPMAIMU, C MOMOIIBIO KOTOPOTO
BBOJISITCSL UCXOJIHBIE U BBIBOASITCS MOJIyYEHHBbIE B pe3yibrare padotrsl MII
JAHHBIE.

Mukpo3BM — 310 ycrporictBo Ha ocHoBe MII, a Takke 3armoMuHaro-
IIMX YCTPOMCTB, YCTPOWCTB YIPABICHUSI U CPEICTB CBS3U C TMepudepuii-
HBIMU YycTpoicTBamu (uHTepdelic). Ymopasmswomas MUKpoOBM nomkHa
UMETh CPEJICTBA COMNPSDKEHUS C 00BbeKTOM ympamieHus: naruuku, AIIIL,
LHAII. CoBokynHocTh MUKPOOBM u cpenctB conpsikeHus: 00pa3yroT MUK-
POIPOLIECCOPHYIO CUCTEMY.
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