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1-na6bopaTopusa UK. Bunonsip TpaH3MCTOPNN Ky4anTUPULL KacKaam

NwH» 6axapuligaH makcaa: brunonsp TpaH3MCTOpM KyyaTMpULW KacKaay Ulinaliv Ba
XapaKTepUCTMKaNAPUHN ONLLIHK YPraHWLL.

CxeMaHVHT TaBcugm

KyyaTmpuw Kackagn yMymMuid SMUTTepAM cxema 6yinya ynaHraH 6unonsp
TpaH3ucTopaa 6axxapunraH (1-pacm).
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1-pacm. bunonsp TpaH3UCTOPU Kydal TUpnLL Kackaam

@PYHKUMOHAN TeHepaTopAaH TPaH3UCTOPHWHT 6asacura amnamTtygacu 10 mB Ba
yacTtotacy 100 KI'y, 6ynraH cuHycongan CUrHaa axpaTyByun KOHAeHcaTop opkanu bepunaiu.
TpaH3UCTOPHUHT MWYM HyKTacu (2-pacm) kapwwunmrn 113 kOm 6ynraH Rb pesuctop
éppamnga ypHatunagn. basa tokm 16=100MKA onmHraH, swHn 16-R6 + U6s = E, 2N2923
TpaH3ucTop y4yyH 16=100mMKA aa U63 = 0.7 B. MaHb6a ky4naHuwm E=12 B Ba KONIeKTop
3aHXMpUaary Kaplummk Rk = 600 Om onmHnG R6 = (E-U63) / 16 = (12 - 0.7) / 100-10° =
113 KOM aHUKNAHTaH.
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2-pacM. TpaH3MCTOPHUHT ULLYK HYKTacK

V1 Ba V2 BonbTmeTtpnap 6a3a-amuttep U63 Ba KOMNEKTOP-3IMUTTEP KyynaHuWIapuHn UK3
Kypcatagn. Al AmnepmeTtp épgammnia 6asa Toku 16 ynyaHaan. Ky4yanTUPrmyHUHT KAPULL Ba
ynkuwnapn ocuunnorpad xamga bode plotter ra ynaHraH. Ocuwmnnorpag épgamuga
KyYaTUPTUYHMHT  KUMPULW  Ba YMKULIMAArW KydnaHuwnap Kysatunagu, bode plotter
épjamma aca KyyanTUpUL KacKafuMHUHI amnautyga dactotasmini (AYX) Ba (hasa
yacToTaBuin xapaktepuctukanapy (PYX) onnHagw.

NuwiHn 6akapuil TapTmném

1. EWB gacTypyHu mwira TYLWMPUHT Ba 1-pacmpa KypcaTuiraH cXeMaHn UAFUHT.

2. Cxema a/leMeHTNapUHUHT NapameTpiapuHn 1-pacMaa KypcatunraHiek YpHaTuHr.

3. CxemaHn Ctrl Ba G knasuwwanapnHy 60cr6 niira TyLUVPUHT.

4. CxemaHUHT nwnawmHn Ctrl Ba T KnaBuwanapuHmy 60cn6 TYXTaTUHT.

5. Mogennaw HaTwxanapuHu Kypuw/taxpupnaw/caknawl yydyH Analysis MeHtocuaaH
Display Graphs Hu nwra TywmpuHr (3-pacm).
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3-pacm. Display Graphs Hu vwra Tywmpuil



6. Ky4YalTUPrMyHWHI KAWL Ba YMKALWINGATWM  CUTHANAPHUHT  OCLMAIOrpaMMaiapuHmA
Kypvw yuyH Display Graphs HuHr Ossilloscope 6ynumuHmn, AYX, @YX napHM KypuLL yyyH
Bode 6ynMMnHM oumHr (4-pacm).
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4-pacM. Mopennall HaTuxKanapu

7. Kyyantmpuw KacKafUHUHI ymkmimra kapwmnmrn 1 kKOM 6ynraH roknaMaHun Spase
(npoben) KnaBuLwacnHWM 60cuLL My GunaH ynaHr Ba TaXXpUbaHuHr 3, 4, 5, 6-6ynMMnapuHn

KaTagaH 6aXKapuHr.



2-nabopatopus WK, YMyMUIA UCTOKN MaAaoHIMN TPAH3UCTOPHM TeKLLMPULL

NwH1  GaxapuwgaH  Makcad:  MaoHAM  TPaH3UCTOPMAPHWHI  UWnawn  Ba
XapaKTepPUCTMKaNAPHN ONNLLIHW YPraHWLL.

BolnaHFy mabnymoTiap

MaigoHnm TpaH3uCTOpnap factnab yHunonap TpaH3ucTopnap Aeb artanraH, 4YyHKu
ynapga akat 6up Xwun Typgarn acocuin TallyBumnap — 3/EKTPOHAAp €KW Telumknap
6ynagn. byHpaan TpaH3ucTopnapaa MHXeKUMn Ba Anddy3ns xapaéHnapu amanga nyk, 6ynca
XaM acoCWil ponHW YyrHamahaun. Ynapaa TalyBUMIAPHUMHI acOCUI xapakaTiaHui YCynu
3NEKTP MailgoHuaaru apendamp.

Y3rapmac — anekTp  MaiiloHMaa  SApUMYTKasrMugary  TOKHU  GOLIKApWL  Y4yH
APUMYTKA3rMYIM KaTNaMHUHT COMMLLITUPMA KapLUMAUTA EKA MaRLOHUHW Y3rapTupuLl Kepak.
AmManga nkkana ycyn xam KynnaHunagu, ynap ManmgoH sdektura (3aTsopgarn KyynaHuil
6unaH 60wwkapuLl) acocnaHraH. LLIYHUHT yuYyH yHMNONAp TpaH3uMcTopnap ofataa MangoHu
TpaH3ucTopnap Aeb atanagn. Ynapaarn ToK YTKasyBuM kaTnam KaHan ae6 atanagu. byHaaH
YHUNONAP TPaH3UCTOPNIAPHUHT iHA 6P HOMW — KaHaIN TpaH3McTopap Kenné YMKKaH.

KaHannap t03aBuin (cvpTmuaa >XonnawraH) €xkum XakKMmuid 6ynuwm MymkuH. HO3aBui
KHalap [AVANEKTPUKAArn [AOHOP KUPUTMAIAPHUHT  MaBXyaaurn 6unaH 6enrvnaHysymn
TYWMHTUPUAraH Katnamnap éku Tallkyv MargoH Tabcupuaa Xocun 6YnyByYM WHBEPCUOH
KaTnam KypuvHuwmaa 6ynmmmn MyMKnH. XaXKMUA KaHannap XaXMuii kaHannap 6up >XUHCu
yyacTKanap 6ynmé spumyTKasrMyHUHI to3acuiaH KambafannawTvpunraH katnam 6unaH
axpaTunraH 6ynagu.

XaKMUIA KaHaIn TpaH3ucTopnapia KambarannawTupuiaraH Karaam p-n ytuw épgaMmmaa
X0CUn KunuHagn. LLUYHWHT yyyH ynapHu p-n YTUWAXM MainfoHAW TpaH3UCTOpnap EKu
KMCcKaya MainfloHNI1 TpaH3ucTopnap Aeb atanamnap. byHaan TpaH3UCTOPNAPHUHT TaBCUUHN
oupuHun mapta LWoknn 1952 unga GepraH. EWB pactypuia ynapHUHT n-KaHanv Ba p-
KaHa/1nnm HamyHanapu 6epunrad (1-pacm, a Ba 6 ). Pacmaa 1 — 3aTBop (gate) — 60LKapyBUK
3NEKTPO[; 2 — WCTOK (Source)— acocuii TallyBYMNapHUHI XapakaTnaHuwm 6olunaHagmraH
anekTpog (n-KaHannmga — 3MeKTPOHMap, p-KaHannmga — Tewwmknap); 3 — ctok (drain) —
TalyBUYNIAPHN Kabyn KUNYyBYU 3N1EKTPOL,

+ o3 3

a) 5)

1-pacm. bolukapysum p-n YTULWAK N-KaHanm (a) Ba p-kaHannm (6) MaigoHnn TpaH3ucTopnap

Bunonsp TpaH3ucTopnapra yxuwawl Tap3ga ManfoHM TPaH3UCTOPMapPHUHE Xam yud
TypAarn ynaHuw CXeMalapuHM axpatub KypcaTuwl MYMKWH: yMymuid 3atBop/im (Y3),
yMymnia uctoknm (Y W) sa ymymunia ctoknm (Y C).



NuwiHn 6axkapuil TapTmném

1. YMyMUIA UCTOKIN MaLOHAM TPaH3UCTOPHUHI YMKULL XapaKTepUCTUKanapuHU ONULL
Y4yH 1-pacMaa KypcaTunraH CXemMaHW WWFUHT.  YH[a 3aTBOP-UCTOK KyYlaHULLIMHWUHT
mMaHbacn Ug, Tagkuk KunnHaétraH TpaHauctop VT, TabMuHiaw maH6acu Ucc, CTOK-UCTOK
Ky4/TaHULLIMHW Ha30paT KUAULWL y4yH BoNbTMETP Ud Ba CTOK TOKMHK ynyall y4yH aMnepMeTp
Id MaBXxy.
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1-pacm. BolukapyBuu p-n YTUWAM MaRgOHNN TPAH3UCTOPHUHT XapaKTepucTUKanapuHi ONuLL  Y4yH
cxema

2. Uukmw BOMbT-aMrep XapaktepucTukanapmuu Ug HUHT  Mabiym  y3rapmac
kninvatnapnga Ud Hy y3rapTrpun6 cToK Toku Id HM ynyaw nynv 6unaH ONnHr,

3. MaiigoHNM TPaH3UCTOPHWUHT YMKUMLL XapaKTePUCTUKANAPUHW KYPVIHT.

3. 3arBop KyunaHuwm Ug HUHT CTOK TOKM Id Honra sikMH GynaguraH KuAMaTuHM
aHWMKNaHr. ByHAain KyynaHumw otceyka (Kecuwl) KyynaHmwmy aeb atanagu.

4. MainloH/IM TPaH3UCTOPHWUHT acoCKin XapaKTepucTukanapugaH upu 6ynraH TUKIUTUHA
S=dld/dUg unkunw xapaktepuctukanapn ld=f(Ud) épgammna aHNKNaHT.

BaxkapunraH nw 6ynmya xmcoboT

XncoboTtaa Kynuaarniap KenTupunagu.
1. VIlHn 6axkapuLlgaH makcag,
2. TaxpubanapHu yTKasmwaa oinganaHuaraH cxemanap.
3. OnMHraH HatvKanap »afsan Ba rpaukiap KypuHuwmnga.
4. ONNHraH HaTVXKaNapHUHT Tax/Inn.
4. BaxkapunraH v 6yirmya xynocanap.



3-na6opatopus nwm. MAM-TPaH3UCTOPHN TEKLUNPULL

wHK H6akapuLLaaH MaKcaf: MA-TpaH3ucTOpNaPHUHT nwnawmn Ba
XapaKTepuCTUKaIapUHN ONULLHN YpraHuLL.

BolunaHFny mabnymoTtiap

MaigoHNM TPaH3UCTOPIAPHUHT AHA Bup Typu 6YNn6 MeTann-AuaneKTpUK-apuMyTKasrny
Tapknbnu TpaHaucTopnap (MAI-TpaH3ucTopnap) xucobnaHaan. Xycycuin xonpga, arap
AN3NEKTPUK cudatmga okeng (KPpeMHUA MKKM okeup) uwnatunca MOTI-TpaH3ucTop
aennnaaun.

MZI-TpaH3ncTopnap UKKK Typaa éynagn: 6UpMKTUPUAraH Ba NHAYKUNANIAHTAH KaHau
(MHAYKumnsinadHraH KaHananm MJAIMN-TpaH3ucTopnapda KaHan O60LKapyBUM  3MeKTpoAra
bepunraH KyynaHu Tabcupunga XoCun KUIMHaam).

Bupuktupunrad kKaHannv MUIN-TpaH3MCTOpnap KaHa/HW 3apsfg Tawysywuiap 6unad
GoMNTMNNLL Ba KambarannawTupuanw pexumiapuga vwinawm MymKuH. VHAyKumsnaHraH
KaHanm MAMM-TpaH3nucTopnap (hakat 60MMTUANLL pexnMmaa uwnangn. bowwkapysyum p-n-
yTUWAKM TpaH3ucTopnapdaH apknu pasuwga MAM-TpaH3MCTOPMapPHUHE MeTal 3aTBOpU
APUMYTKA3rMyaaH AM3NeKTPUK KaTiamm OpKaiv M3onsumanaHrad Ba v Tarnvk geb atanysuu
KpucTasingaH KyLuvmMya YvMkuyLra ara.

BoLIKapyBUM Ky4/iaHWULL 3aTBOP Ba Tar/vK opacura 6epunagun. Xocun 6ynaguraH anekTp
Mal[OHVHWHI TabCUpWU OCTUAA 3MEKTPOHIAP APUMYTKA3rMUYHUHE CUPTUAAH MyMra TOMOH
cumkmingn  (Mtapunagn). VIHAYKUMANaHyBUYM KaHaiiM TPaH3UCTOpAa APUMYTKa3rMUHWUHT
cupTMAa p-kaHasa to3ara Kenaau. BUPMKTMpWUAraH KaHa/iv TpaH3uMCTopAa 3ca 3/eKTp
MaJOHVHUHT TabCUpPU OCTMAA KaHan KeHrasgu. BowkapyBUM Ky4dnaHuW Tabcumpuga
KaHa/IHUHT  KeHrIUrM  y3rapagy Ba MOC X0/4a TPaH3UCTOPHUHT KapLUWAWMM Ba TOKWU
y3rapaaw.

KaHaHVHT MHAYKUMSANaHWWK GOLWNaHUWNIa MOC KeflyBYM 3apBOpAarv KydiaHuuira
bycaFaBuin KyunaHuw fe6 atanagn. Amanga 6ycaraBui Ky4naHWULIHWHE KAAMATU Mab/lym
CTOK TOKMra HucbartaH aHuknaHagu (0.2...1 B n-kaHannm tpaH3uctopnap y4yyH sa 2...4 B p-
KaHa//M TpaH3MCTop/iap yUyH).

M/I-TpaH3uCTOpNapHUHI  6unonap TpaH3ucTopnapra HucbataH acocui ad3anamru
KWYMK CUTHIAPHUM KOMMYTaUMA Kuavwga ynapgarv KyunaHuw TYLWUWWHWHT H1ucbaTaH
osnurngunp. Arap MAM-TpaH3UCTOp BOJIb-aMMep  XapaKTepUCTUKACUHUHT  6oLuIaHFnY
KMcMmna nwiaTuiaca yHaarv KydnaHuw TyLWMLWKY XXy a KnukuHa (Myk gapaxaga) 6ynagu.

NiwiHKn 6axkapuvil TapTmbun

1. MAM-TpaH3NCTOPNapHUHT XapakKTepuUCTUKalapuHU TaAKUK KUAULW ydyH 3-pacMpia
KypcaTuiraH cXxemaHn UAFUHT.

2. 3atBopfarn U, Ba Tarnmkaarn Uy, KyynaHUWwnapHUHE 6epurad Kuiimatnapuga MANM-
TPaH3UCTOPNAPHUHT YnKkuL XapaktepuctukanapuHu ( 1d=f1(Ud), Ug=const ga) onuHr.
BYHUHT y4yH CTOKAarn Ky4iaHuLIHW Y3rapTUPUHT Ba CTOKAArM TOK Xamaa Ky4aHULLHWUHT
KMAMaTNapUHU €316 ONNHT.



3. MAlM-TpaH3mncTop YyTKasuw xapakrtepuctmkacuHn (1d=f2(Ug), Ud=const) onuHr.
BYHUHr y4yH CTOKAarn KyudnaHWLIHWHE Yy3rapmac KuiMaTtuga 3aTtBopfarv KyunaHuLHW
Y3rapTUpUHr Ba CTOKAAarn TOK Xamfa 3aTBopAary Ky4JaHULWHWHE KU/AMaTiapuHu é3unb
OJINHT.

4  OnuHraH HaTwkanapra acocaH MUAI-TpaH3UCTOP  YMKMW  Ba  YTKasuL
XapaKTePUCTUKANAPUHN KYPUHT.

5. KypuiraH xapaktepucTukanapgaH (oiganaHn6é TPaH3UCTOPHWHT  TUKIUTUHW
Sp=dlg/dU, aHuKnaHr.

6. KypunraH xapaktepuctukanapgaH oganaHn6 TpaH3UCTOPHUHI CTaTUK KyYalTUpULL
KoathpnumeHTMHM M=dUy/dU, aHUKnaHr.
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1.10-pacm. MAM-TpaH3UCTOPHUHT XapakTepucTUKanapnHn TagkKuk KW yyyH cxema

BaxkapunraH nw 6ymnnya xmcoooT
XucoboTtga Kynngarnnap Kentupunagu.
1. WwHu 6axkapuugaH makcag.
2. TaxpubanapHu yTKasuwaa hoinganaHuaraH cxemanap.
3. OnMHraH HatvKanap »xafsan Ba rpaukiap KypuHuwmnga.
4. ONVIHTaH HaTWKaslapHUHT Tax/nsn,
4. BaxkapunraH vw 6yrmya xynocanap.



4 -nabopatopusa nwn. OnepaumoH KyyanTuprmyia 6axkapunraH penakcaumoH
reHepaTOPHWU TaAKUK KUALL

NwHm 6axkapyuiaH Mmakcag: ornepaumoH Kyyantupruyga axapuirad Knaccuk
pefiakcauyoH reHepaTopHu TagKuK KUInLL.

BolunaHFy mabnymoTiap

PenakcalMOHHbIA reHepatop Aeb6 KeHr cnekTpra ara rapMoHWK GynmMaraH TebpaHuiiap
reHepaTopura ainTunagu.

TebpaHuLiap reHepaTopnapy Kynaad snekTpoH KypuaManapHUHE TapKuouii KucMuamp.
MacanaH, ynap [faspuii uvwnainguradH ynyos npubopnapuga (pakamnuv MynbTUMETpRap,
ocumnnorpanap), TEXHOMOMMK >KapaéHNapHW Yyndawja, KOMMNbHOTEP Ba YHWUHT TalLKW
Kypunmanapuia, Xap kaHgain pakamnm npubopaa (xucobnarud, taimep, KanbKynsTop) Ba
6olKanapaa vwnatunagm.

KOHKpeT KynnaHuamwn 6yiinya TebpaHuLLiap reHeparopiapvgaH MyHTasam My ibcnap
MaHbacu (pakamnu TuamMMmnapga ‘‘coat™), TasHY BaKT MHTepBain (YacToTa ynyaruynapga),
POCTNaHyBYM reHepaTop (TapkaTrvy Ba Kabyn KUATMYNapHUHT TeTepoauHiapuaa), Mab/lym
lwakngarn TebpaHuwnap reHepatopu (ocuunnorpagnapga) Ba 6owkanap cudatnga
(hoviganaHunagu.

DHI coafa reHepatopHU KywWuaarn Wyn 6unaH XOCWI KU MYMKWUH: KOHZEHcaTop
pe3nctop (KM TOK MaHbGacu) opkanu 3apsigfaHagn, KoHAeHcaToparn KyynaHull Mab/iym
KniAMatra eTraHga paspsigfiaHagm Ba 6yHAal LMK AaBpyid paBuLifa TakpopnaHagn. byHu
EWB pactypypga Tekwupub Kypuw MymkuH (1-pacm). Cxema uuFmnmnbé uwira
TywypunraHgaH KelivH npo6en KnaBuliack HW [JaBpuiA pasulga 6ocunica TebpaHWULLNap
xocun 6ynaau.
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1-pacm. TebpaHuLnap reHepaTopu

TebpaHuLWIapHM TabMUHAAL MaHOACUHWHT KYT61apyHK AaBpuii paBuLLIAa anvatlTUpULL
Ny 6unaH xam XoCun KUAULW MyMKUH. ByHpal iyn unaH 6axapuaraH reHepartopnapra
«penakcaloH reHepaTopnap» Ae6 atanagn. Ynap coana, ap3oH Ba MyKamman
NnonmnxanaHraHia yactora 6ynnya KOHMKap/IM CTabunIMKKa ara 6ynmwmn MmyMKIH.

Mnrapu penakcauyyoH reHepaTopiapHU Taképnatl y4yH MaH(mil KapLuMankka ara 6ynraH
npuoéopnapaaH (MacanaH, 6uUp yTULLIW TPpaH3UCTOpPNap Ba HEOH Namnanap) onganaHuraH,
X03Uprun BakTAa aca, ap3animknapra ara 6ynraHInrn yyuyH, ornepaumoH Kyvautmpruaynap
EKN Maxcyc MHTEerpas cxemanap uwnatunagu.

OnepaynoH KyyaWTmprmd — 6y >Kyaa KaTTa Kyydaltmpuw  KoshdumumeHTUra Ba
HOCUMMETPUK Kupuwira ara 6ynraH guddpepeHuman y3rapMac TOK Ky4anTUprudngmp.
LLlapTnn 6enruncu 2-pacma KypcaTuiraH, y UKKATa Kapui Ba 6MTTa uMkpLira ara, + 6unat
GenrunaHraH Kapuwun WHBepTUpNaMamguraH Ba — OwnaH  6GenrvnaHraH  KMpuLn
NHBEPTUPNaMANraH Knpuw aeb atanagu.

—+

2-pacmM. OnepauynoH Kyyaii TUPTUYHKHT LWapTaM Genrmcy

OnepaynoH KyYaTUPTMYHMHE TallkyW KYPUHULIK 3-pacmia KenTupuaraH. YHUHT Tallky
aNeMeHTNapra ynaHaauMraH oék4vanapy MKKW Katopra »ownawraH oynaan. KopnycuHUHT
yCcTuaarn YK >KOMHUHT €Huparu Hykrara Moc KefyBuum OEKYa OMpuHUM Oékya Oynagw.
KonraH oO&kuyanapHWHr TapTMG pakamiapy KOPMYCHUHr yCTMAaH kKaparaHga coar
CTpefikacura Teckapu nyHanuw 6yrmda aHnknaHagm (4-pacm).

3-pacM. OnepauyroH Ky4ad TUPTAYHWHT TallKn KYPUHULLIN
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4-pacm. K140Y[16 onepaunoH Ky4ai TUPrMYHUHE oékvanapu( oKopuaaH KYPUHWLWLK) : 1-HONHW YpHaTUW; 2-
WHBEPTVP/IOBYM KUpULL; 3-UHBEPTVPAaMaianrad Kupuw; 4-TabMuHnall maHbacy U- (ogaTaa -15B); 5-
HOMHWMYPHaTULW; 6-4MKMLW; 7- TabMUHAAW MaH6acn U+ (ogaTaa +15B); 8-xeu kaepra ynaHmariguraH
0éKkya
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5-pacM. VIHBepTMPNOBYM Ky4yan Tupruy

EWB pactypupga WuFunraH WHBEPTUPMIOBUYM  KYyUNUATUPIUYHUHE cXemacn 5-pacmia
KenTmpuaraH. Arap CXeMaHWHr kupuwmra 1B KydnaHuw 6epunica yHUMHT ynkmwnga -10B
KyyaHuw xocun 6ynagn, SbHW, KyYanTupuwl Ko3gguumMeHTM Teckapu uwopa 6unaH
ONMHraH R2 (Teckapn 6ofnaHUW 3aHxupugarn) Ba R1(Kmpuwgarv) KapLuManKnapHUHT
Hucbatura 6unaH aHMKNaHaau.

LLIMnAT TpUrrepy acocuaa 6axkapuiraH pesakcalyuoH reHepaTop

"Wmnar Tpurrepnapn” ged atanyBuM 3MEKTPOH CXEMaapHUHE y3ura Xoc XyCycuaTu
YNapHUHT y3aTuLLl XapakTepucTukacuga (AbHU UYMKULL Ba KUPULL CUrHaINapu opacugarv
OOFaHNLLAA) TUCTEPE3NC XATKACUHUHT MaBXyanmrnamp (6-pacm).

Ulygin

- Clnup
6-pacm. 'McTepesnc xankacu

["McTepesnc xankacu Xocun 6YnnLn yuyH KydauTupruy Mycbart Teckapy asiokara ara
6ynmwn kepak (7-pacm). Cxemaga mycoat Teckapu anoka R1 Ba R2 kapumnunknap épgamuaa
XOCUN KNANHIaH. T1McTepesnc XaSIKaCUHMHE KEHTIAMA YLLOY KapLUMAMKNaPHUHT HUcbaTura

OOF UK.
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7-pacm. LUmuaT TpUrrepun

Arap onepaumoH Ky4akTUPrMYHUHT Myc6aT Ba MaH(UIA YMKWLL KyYnaHULLIapu
coxanapuaarn TYRMHAL KyynaHULnapyn TeHr 6ynca (amanga WwyHgan) ructpesnc xankacu
CUMMeTPUK 6ynaan (8-pacm).

- lrnp

8-pacMm. ['ucTpesunc xankacu

OnepaumoH KyyanTmprmyga 6axapuiraH pefiakcaumoH reHepaTopHUHE MPUHLMNUaUT
cxemacu 9-pacmpa KenTupuaraH. Y onepaumoH Kydantmprud, R, R1, R2 pesuctopnap Ba C
KOHJeHcaTopAaH noopar.

9-pacm. OnepauyoH KyyaiTuprinyaa 6a>kapunraH penakcalmoH reHepaTOPHUHT NPUHLMNMAN CXeMacK

YwWwo6y cxema épfaMmaa MeaHapara akuH 6ynraH TyFpu 6ypyaknv curHannap onnHagu.
NHTerpannoBun RC-3aHXMp onepaumoH Ky4akTUpPruyHUHI MaH(nin TecKkapy anoka
3aHXuMpura ynaHraH. YHUHr épgamunga onepaumoH Ky4yanTuprmyHUHE YAKULLNAArA TYFpu
Oypyaknun curHannap uHTerpannaHagn. Hatmkana onepaumoH Ky4anTuprmyHnHL
WNHBEPTUPNOBYUN KpULnaa LLUMUAT TPUITEPUHUHT GycaFaBuil KyuiaHuwwmra TeHr 6ynraH
appacyvMOH curHanap tosara Kenagu. Ynap LLUIMUAT TpUrrepyrHn rucTpesms xasikacu oyinmnya
yna6-y3aau.

PenakcalmnoH reHepaTOPHWMHI FreHepauma YacToTacMHU Kyiuaarn ndogagaH aHKnaLw
MYMKWH
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2RCIn(L+

["eHepauusi YacToTacy ornepauyoH Ky4anTUPruyHUHT TabMUHIALL Ba TYRNHNLL
Kyu/laHULWnapura 60FnK 6ynmMacnmrin cababnm xocun KUanHaguraH TebpaHuLLInap roKopu

6apKapop/nKKa ara 6ynagw.

NiwiHKn 6axkapuvil TapTméun

1. Electronics Workbench gactypvHu vwra TyWwmpuHr Ba yHaa 9-pacMra acocaH
pefakcaunoH reHepaToOpPHUHE MOAENMHN WUFUHT Ba ocumniorpad) xamaa rpadumk aHanmsarop

OViHanapuHu ounHr (10-pacm).
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10-pacm. PenakcalunoH reHepaTopHUHT Mogenu

2. MofenHu vwra TyLUMPUHE Ba TebpaHULLNaPHUHE ocuManorpaMMmanapuHm ofimHr (11-

pacm).
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11-pacm. TebpaHuLapHUHT ocLmManorpaMmmManapm

3. Kapumnnuknap Ba CUFUMHUHT KAAMATNApUHW Y3rapTMpMG reHepaTopHUHI Mwnawmaa
KaH[al y3rapuwnap 6yMwmnHn Ky3aTuHr.

4. TebpaHLWNAPHUHT YacTOTaCUHW aHUK/aHT. OcuMNIorpagHNHI acoCuin oHacua EKu
rpauk aHanM3aTop oéHacua YactoTaHN aHMKNAaL aHva KUAMH 6YnraHnnrm cababnm

Expand TyrmMacuHmn 60cm6 ocumMnnorpapHUHI KatTanawTupuarad oiHacuHM o4mHr (12-
pacm).
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12-pacm. OcumnnorpadHUHI KaT TanalwTypuaraH orHacu

OiHagary Kuaun Ba KYK paHriv BU3MP YM3NKIAPHUHT FOKOPU KMCMUAATN yUbypuak
LIaKuaaru 6enrmnapHy CMUYKoHYa épaammnaa 6ocraH Xonaa CypuHr. Ynap opacugarv dapk



(T2-T1) TebpaHuwnapHUHT 1 gaspura moc kencuH. f=1/(T2-T1) ugpoga éppgammaa

4aCTOTaHN aHUKJTaHI Ba YHU
1

JRCIn(+ 27
RZ

ndoga épgammnaa xucobnaHraH yactora 6unaH TakKoc/aHr.

5. OnepaumoH Ky4aTUPruMYHUHI MHBEPTMP/IOBYM KUPULWINAATA KYyYNaHULWHUHT
ocumMnnorpaMMacuHu OfINHr.

6. OnepaumoH Ky4aTUPruyHUHI MHBEPTMPaMangnrad Kupyuwmngarv KyynaHuWHUHL
ocumMnnorpaMMacuHu OfINHT.

7. ONVHraH HaTyXanapHN Tax NI KUNHT.

8. TaxkpnbanapHu KapLUnaMKap Ba CUFUMHUHT 1-)KafBanga KypcaTuirad KuiamaTiapu
YUYYH KalTafaH 6aapuHr.

f:

1->kagBan
n/n R, KOM R1, kKOm R2, KOm C, HD
1 100 10 51 15
2 100 10 51 33
3 100 10 100 15
4 100 10 200 33
5 51 100 1000 68
6 100 51 1000 33
7 100 100 2000 15




5-nabopatopus nwmn. KMOTT-cepmnanu MMC napHUHI TasHY 3/1EMeHTNapUHN
TeKLWMpULL

NwHn 6axkapuwgaH makcag: KMOIM-cepusnn MMC napHUHT TasiHY 3/1eMEeHTNapUHUHT
nwnaw  NPUHUMNIAPUHN  ypraHiw  Ba  ynapHu Multisim-2001 pactypu épgamuia
TEKLIMpULL.

BolinaHFy mabnymoTiap

KMOTI-cepusinu MUMC  napHUHI  TasiHY  3/IeMEHTNapuHN  Kypunb unkainuk. KMOIT-
NHBEPTOP BYHAAN 3NeMeHTNAapPHUHI SHI coanacy 6Ynmn6 xmucobnaHaam. KMOIT-uHBepTop xap
XWUN Typaarn yTkasyByaHAMKKa ara 6ynraH nkkmta KMOTT-TpaH3ucTopaaH TawwKua TornraH,
N-TypAarv TPaH3UCTOPHMHI UCTOKM HOM MOTeHuManra ara 6ynraH LinHara Ba p-Typgaru
TPaH3VCTOPHUHT UCTOKM 3Ca TabMUH/IAW MaHO6ACMHUHT MycbaTt LwmnHacura ynaHagm. Cxema
AMAC MaHTUKWIN aMa/IMHK amasira oLmpagu.

NuwiHn 6axkapuil TapTmném

1. Multisim-2001 gactypuga KMOT-MHBEPTOPHUHT YTKa3MLL XapaKTepUCTUKACUHW ONALL
CXEMaCUHM TY3UHT (1-pacm).
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1-pacm. KMOT1-MHBEP T OPHUHT YTKa3uW XapaK TepucTUKACUHI O CXEMaCK

2. XapakrepuctukacuHu onuwl ydyH Multisim-2001 gacTypuHuHr Simulate MeHrocMAaaH
aBBan Analyses Ba keiinH DC Sweep 6ynMmnapun TaHnaHagn (2-pacm).
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Defaulk Instrument Settings., ..

Digital Simulation Setkings. ..

Instruments

futo Fault Opkion, ..

ialobal Component Tolerances. .

0[] [

D Operating Paint. ..
&C Analysis, ..
Transient Analysis. .,
Fourier Analysis. .,

Moise Analysis...

Diskortion Analysis. ..

2-pacm. Multisim-2001 gacTypuHuHr Simulate meHtocK

Sensitivity, ..

3. Xocun 6ynaguraH oiHaHuHr Analysis Parameters 6ynumuaa y3rapTupuauwm 3apyp
6ynraH napameTpHUHIr (MacanaH, KUpULW Ky4laHULLIMHKWHT) 6oLunaHFuy Start value Ba CyHITU
Stop value kuiimaTnapu xamaa ysrapuil kagamu Increment KypcaTuHr (3-pacm).

DC Sweep Analysis

Analysiz Parameters ] Output variable&] Miscellaneous Options | 5ummar_l,l]

Source -
Source | Change Filter
Start value ] W
Stop value ITE'— W
Increment 0.05 L

X

[T Usze source 2

Simulate I | Accept | | Cancel

| | Help I

3-pacm. Multisim-2001 gacTypuHuHr Analysis Parameters 6ynmmu



4. OnHaHuHr OQutput variables 6ynMMKM TaHNaHr Ba YHWHT 3aHXupAarn ysrapysuumnap
Variables in circuit 6ynnmmnaa xapakTepucTMKaH Kypuvilga 3apyp 6ynaguraH ysrapyBunniap
6enrnnad mogennaw gasomuaaru rpadpuknap Plot during simulation KHonkacuHu 6ocuL
Nynn 6runaH OMHaHWHI Tax/IU Y4YyH TaHnaHraH ysrapysBunnap Selected variables for analysis

oynmMmMura YTkasuHr (4-pacm).

DC Sweep Analysis E|
fnalysiz Parameters  Output variables ] Miscellaneous Options | Summary ]
" anables in circuit Selected vanables for analysis
All vaniablesz L] ].-'f-.ll varablez LJ
4 1
v fibranch A
wy2itbranch

Plot during
gimulation

............................................

R
H
R

i RBemaove J bl

Filker Unselected Variables |

| More x> | | Simulate I | Accept | | Cancel | | Help I

4-pacm. xapaKTepucTUKaHM KypuLlaa 3apyp 6ynaguraH y3rapyBumunapHi TaHnall

5. XapakTepucTMKaHuW 0N Y4YyH OilHagary Simulate kHomkacu 60CUHI. JkpaHga 5-
pacmgarvra yxuiat xapakTepucTmka xocun oynagn.
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5-pacM. KMOT-MHBEPTOPHUHT YTKa3nLW Xxapak TepucTukacu

6. EKN-OMAC (yHKLMACUHN amMaira OLIMPKLL YYyH n-Typgarn MOTI-TpaH3ucTopapHu
napannen Ba p-typgarn  MOTII-TpaH3ucTopnapHu KeTma-keT ynaHr (6-pacm). byHpaH
TalKapu xap 6up Kupuwaa n-Typgarv Ba p-Typgarv TPaH3uCTOP/apHUHE 3aTBOp/apn Moc
paBMLLAa Y30p0 GMPNaTUPKHT,

7. EKV-OMAC cxemaHuHT X1 KupulimMra KOKOpU caTxav curHan 6GepuHr Ba VT1
TPAH3UCTOPHUHT OUMNULLIK XaMaa VT4 TPaH3UCTOPHUHI Ennnuiumra 3bTMoop 6epuHr.

8. CXeMaHWHT YMK/LWINLAr CUTHAIHW €310 OJINHT.

9. CxeMaHUHT MKKana Knpuwmra xam (X1 sa X2) nact catxi curHan 6epuHr (7-pacm) ea
CXEMAHWHI YNKMLIUAATM CUTHASTHU 8310 ONNHT.

10. CxeMaHUHI MKKafa Kupuwmra xam HKOpW caTx/in curHan 6epuHr (8-pacm) Ba
CXEMAHWHT YNKULIUAATM CUTHASTHU 8310 ONNHT.
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6-pacM. EKN-OMAC (hyHKLMACUHN amanra OLpiLL
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7-pacM. EKIN-OMAC cxeMaHUHT nLinatum
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8-pacM. EKN-OMAC cxemMaH1HT nLinatLm

11. BA-OMAC (yHKUMACUHX amanra owmpuwl yyyH (9-pacm) n-typgarn  MOTI-
TpaH3UCTOPNapHM KeTMa-KeT Ba p-Typgarv MOIT-TpaH3ucTopnapHy napansien ynaHr.

12. CxemMaHUHI KupuwiapugaH ouvpura nact Ba WKKAHYMCKTa HOKOPU CaTXIN CUTHA
GepUHT Ba CXEMaHUHT YAKULLINAATA CUTHATHW E316 ONIVHT.

13. CxemMaHVHI MKKana kKupuwunra xam (X1 Ba X2) nacTt catxin CUrHaa 6epuHr Ba
CXEMAHWHT YNKULIUAAT CUTHASTHU 8310 ONNHT .

14. CxeMaHWHI MKKasia KUpuLIUra xam HKOpPU caTx/iM CUrHas GepuHr Ba CXEMaHWHT
YMKULINLATA CUTHASTHW B316 OJIUHT.
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9-pacm.BA-OMAC (hyHKLUACUHN amanra oLpuLL

BaxkapunraH nw 6ynmya xmcoboT

XncoboTtaa Kynuaarniap KentTupunagu.
1. VIlHn 6axkapuLugaH makcag,
2. TaxkpubanapHu yTKasuwwaa gonganaHuaraH cxemanap.
3. OnMHraH HatvKanap »afsan Ba rpamknap KypuHuwnga.
4. ONVIHTaH HaTWKaslapHUHT Tax/nsn,
5. baxxapunraH nw 6yiunya xynocanap.

Apabnétnap

1. MpsHuwHMKOB B.A. "3nekTpoHuKa" Kypc nekumii. Creé: "KopoHa npunHt", 2000.
400c.

2. KapumoBb.X., 'aHMHIO.A., PycTamoB I".X. “PaanoanekTpoHnka  acociapu”,
TOLWKeHT. “YkutyBun” 1993.

3. NagakoHos T. BupTyan aneKTpoHuKa. YKyB KynnaHMa. ®aproHa. TexHuka, 2008
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Tepuwra 6epungn.

Bocuiura pyxcar aTungu.

Xaxmun 3,25 6.17. Hycxacu BytopTma

®apl “TexHuka” Hawpank 6ynmmm

dapfoHa NoMTEXHMKA MHCTUTYTU 6OCMaxoHacK



