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BBEJAEHHUE

Jucuuniueel «PaguonpueMHble yCTPOMCTBa» U «Y CTPOKCTBA IpUEMa
CHTHAJIOB B MOOMIBHBIX CHCTEMax CBS3H» SBISIOTCA OOHHMH U3
NpopUIUPYIONIUX TPH TMOATOTOBKE OakajdaBpOB 10  HaIlpaBJICHUSIM
obpazoBanus 5311200 - «TeneBumeHue, paavoCBsI3b U PaJUOBEIIAHUE» U
5311400 - «MoOMIbHBIE CUCTEMBI CBS3H.

Jls1 oBajieHUs MaTepuaioM Kypca HEOOXOAUMBI MPOYHBIC 3HAHUS 110
TaKUM OOIIEHAYYHBIM M OOIIETEXHUYECKUM KypcaM Kak (pu3HKa, BhICIIAs Ma-
TeMaThKa, TEOpUs JIMHEWHBIX I1IeTeHd, JJICKTPOHUKA, CXEMOTEXHHKA,
YCWJINTEIbHBIC YCTPOMCTBA, Teopus AIEKTPUUECKOU CBSI3H,
PaIUOTEXHUYECKUE 1T U CUTHAJIBI.

CryneHT, oBIaJAEBIINN MATEPUATIOM Kypca JIOJKEH:

—3HaTh CTPYKTYPHBIE CXeMbl paguonpueMubix yctpoicts (PIIpVY) pas-
HBIX THUIIOB W IpUHUUIIMAIBHBIE cXeMmbl KackanoB PlIpY, ocHoBHBIE
TexHu4eckue xapakrepuctuku PIIpVY u ux 3aBucumMocts ot cTpykTypsl PlIpV
Y XapaKTEPUCTHUK €ro KaCKal0B;

—IIOHUMAaTh IPUHIMII AEUCTBUA Bcex Kackanos PIIpVY, 3aBucumocts
XapakTepuCTUK Kackanos PlIpVY ot aneMeHTOB, BXOAALIMX B COCTaB KaXKA0TO
KacKaJa;

—-yMeThb paccuuTaTh J1000# kackan PIIpVY u pagmonpuemuoe ycTpoi-
CTBO B LIEJIOM, DKCIIEPUMEHTAJIBHO UCCIIEI0BATh 3aBUCUMOCTb XapaKTEPUCTUK
moboro kackana PIIpVY ot ero nmapametpos.

Hacrosimue meroguveckue ykKa3aHHUs BKIIOYAIOT B ceOsl METOJIUKHU
MIPOBEJICHUS TISITH JTA0OPATOPHBIX padoT.

BrimosiHeHne 1abopaTopHbIX pabOT CKIAJbIBACTCS M3 TPEX HTAIOB:

MOJATOTOBKM K paboTe, SKCIEPUMEHTAIbHOM 4YacTH, aHalM3a MOJYYEHHBIX
pe3ynpTaToB. Llenb METONMYECKUX YKa3aHUW COCTOMT B OKa3aHWU MOMOIIU
CTyJIEHTaM IpH MOATOTOBKE K paboTe, B MPOBEACHUU U3MEPEHUN U aHAIHU3e
UX PE3YyJAbTaTOB. MeETONHYECKUE YKa3aHUS TaKXe COAEPXKAT CXEMBI
OCHOBHBIX Y3JIOB Yy4€0OHOW YCTaHOBKH, IOBEPOUYHBIX PAcYeTOB U (POPMYIIHI,
HCIIOIb3YEMBIX IIPU CHATHH SKCIIEPUMEHTANBHBIX JAHHBIX.



Jlabopamopnas paboma 1

N3YUYEHUE ITPUHIIUIIA PABOTBI
CYIIEPTETEPOJIUMHHOI'O IPUEMHHUKA AM-CUI'HAJIOB

Heab padoThbI

O3HaKOMUTBCS C  TNPUHIMUIOM  pabOThl  CYHNEPreTEPOJUHHOTO
npueMHuKa AM-cUrHaJIoOB W €ro  OCHOBHBIX  y31oB. [IpuoGpectu
MPAKTUYECKWE  HABBIKM  OMNpPEJCICHUS  IMapaMeTpoB M MOJYYEHHS
XapakTEPUCTUK PAMOBEIIATEIHOTO MPUEMHHUKA.

OcHOBHBIE BONPOCHI Kypca, u3yyaemble nepe BbINOJHEHHEeM PadoThl

l. TpeGoBanusi, MpeaAbSBIsIEMbIE K PAIUONPUEMHBIM YCTPOMCTBAM.
OCHOBHBIE XapaKTEpPUCTUKH PATUONPUEMHUKA, OIPEACIAIOIMIMNE KAaueCTBO
pueMa COOOIIEHUI.

2. HerictBue APY B npuemMHUKe.

3. HckaxeHrne CUTHAJIOB B paIOIIPUEMHHUKE.

Conepxanue padoThI

1. OcuumnorpadgupoBaHre HampsiKEHUH B KOHTPOJIBHBIX TOYKaX
MaKeTa paauonpUEeMHUKA.

2. CHATHE aMIUIMTYJHO-4aCTOTHOM XapaKTEPUCTUKU BXOAHOMN
LETIH.

3. CHATHE aMIUIUTYJHO-YaCTOTHOW XapaKTEPUCTUKH YCHIIUTEIS
MIPOMEKYTOYHON YaCTOTBHI.

4. Hacrtpoiika pagronpueMHIKa Ha 4aCTOTy CUTHAJA.

5. Omnpenenenne u30UpPATENbHOCTH TNPUEMHHUKA IO 3€pKaJIbHOMY
CUTHAIYy.

6. Ormnpenenenne U3OUPATETLHOCTH MNPUEMHHKA IO COCEIHEMY
KaHaly.
Onucanue 1a00paTOPHOro MaKeTa

JlaGopartopnsbiit MakeT (puc.l.1) BBIMOTHEH B BUJE CMEHHOro 0JIOKa U
MO3BOJIIET B KOMIUIEKCE C KOHTPOJIBHO-U3MEPUTEIILHOW —ammapaTypoi
M3MEPATh NapaMeTpbl U HaOM0aTh (POPMY CHUTHAIOB B Pa3IMYHBIX TOYKAX
paguonpuemMHuka. @OyHKIMOHAJbHAs CXe€Ma MaKeTa HaHeCeHa Ha €ero
BepXHEW TaHeNW, Ha KOTOPOM TakKe  PacCIONIOKEHBl pPazbeMbl IS



MOAKITFOUECHUS KOHTPOJIbHO-U3MEPUTEIIBHOM anmapaTrypsl, OpraHbl
PETYJIUPOBKU U KOMMYTAaIIUU:

1. Pyuka perynmpoBku wacToThl rerepoauna « HACTPOMKAY.

2. BeIKjtouaresb reTepoinHa.

3. Breixmtouarens APY.

4. Pyuka pPETYIUPOBKU BBIXOJHOTO  HampsbkeHuss Y34
«I'POMKOCTDb».

B kadectBe wucCTOUHMKA AM-paguocurHana NOpU  POBEIACHUH
U3MEpPEHU MOXET OBbITh HCIOJIb30BaH TeHepaTop BY, pacmnonoXeHHBIN B
osoke No2 nabopatopHoil yctaHoBKU. ['eHepatop BY mepecTpauBaeTcs IO
4acTOTE B TpPeX MNOAJHANA30HAX, UMEET BCTPOEHHBIA MHAUKATOP YACTOTHI.
BrixonHoe HampsbkeHuEe reHeparopa paBHo / B Ha rHesne «0 nb» mpum
YCTaHOBKE CTPEJIKU MHAUKaTopa ypoBHs BY Ha nenenue 0 nb (6e3 Harpy3kn).
AMIUTUTYIHAs MOAYJIALMS OCYLIECTBIIAETCS HaNpspKeHueM H Y, nogaBaeMbIM
oT reHeparopa HY, pacmosoKEHHOTO Ha O3TOM K€ MAHEIW YCTAaHOBKH.
['myOunHa MOIyIALMK ONPENeNsieTCs BU3yalbHO C TOMOIIBIO ocuusuiorpada.

[Ipr HE0OXOAMMOCTH MOKET OBITh MCIOJb30BaH BHELIHUN TeHepaTop
BY (nanpumep, 1'4-102).

B Onoke Ne4 maGopaTtopHOW YCTaHOBKHM PAcCHOJOXKEH YacTOTOMED,
MMEIONIMN J1Ba KOMMYTUPYEMBIX Bxoaa. OOWH BXOJ NpeAHA3HAYEH IS
M3MEPEHUST YaCTOThl HANPSHKEHUS HA BBIXOJE rerepoauHa. Bropoil BXon
1e1eco00pa3HO MCMHOJb30BaTh JUIsl WM3MEPEHMs] YacTOThl HAIpPSKEHUS B
CJIy4ae UCIIOJIb30BaHUs BHEIIHETO reHeparopa BY.

Bbixon mpueMHUKa IMOCPEACTBOM IMepekiitoyaTens (pacroiiokeH Ha
naHenn  Ne5  ymaGoparopHOW — YCTAaHOBKHM) — coeluHsAeTcs  Jubo ¢
IPOMKOT'OBOPUTENEM, JINOO C PE3UCTOPOM Ry, SBISIOMUMCS 3KBHUBAJIECHTOM
Harpy3Ku.

O0s3aTenbHBIMU TONOJIHUTEIbHBIMU TPUOOpaMu, HEOOXOJUMBIMU J1JIs
MIPOBEJIEHUS PAOOTBHI, SIBISIOTCS:

o JIBYXJIy4€BOH (ABYyXKaHAJIBHBIN) ocpiorpad;

o MUJUTUBOJIBTMETP MIEPEMEHHOTO HAIIPSIAKEHHUS.

B npotuiecce npoBeaeHust paboThI CIEAYeT YUECTh CIEaYyIOIIee:

l. Maker He mpenHa3sHayeH Ui I[pUeMa PaguOBEHIATEIbHBIX
CTaHIU, a CITY>KUT JUIsl YUCTO YUEOHBIX 1Eei.

2. IlppueMHHK wuMeeT y3KM Juamna3zoH nepectpoiiku. CpenHss
yacTtota HacTtpoilku npueMHuka cocrasiaser 800 xI'm. IIpomexyrounas
yactoTa paBHa 455 kI 1.

3. BennuuHBl HampsOKEHWHA Ha pa3beMax MakeTa MOrYT HE
COOTBETCTBOBATh PEAIIBHO CYIIECTBYIOIIUM B CXEME IPUEMHHUKA, IOCKOJIBKY
NpUHIMIHANIbHAS CXeMa MakKeTa IIOCTpoeHa  TaKuM 00pa3oM, uTOObI
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MOJKJIIOYEHHE KOHTPOJbHO-U3MEPUTENIbHOW — amnmapatypbl HE BBI3BIBAJIO
3aMETHOI'0 U3MEHEHUS MapaMeTPOB CaMOI0 PaguONPUEMHHUKA.

4. BOABIMIMHCTBO U3MEPEHUI ClleyeT MPOBOJUTH MPHU BBIKIIOYEHHOM
IPOMKOrOBOpUTENE (MepeKiIodarenab Ha naHean NeS — B MOJIOKEHUU Rokp).
Bxitouenne TrpoOMKOTrOBOpUTENsE JOMYCKAeTCsl Ha KOPOTKOE BpeMs IpHU
HACTpOMKe MPUEMHHKA.

IHopsinok BeIMOTHEHUsI padOTHI

1. Ocuyunnozpagupoeanue HanpasxceHuil 6 KOHMPOIbHLIX MOYKAX
Maxkema paouonpuemMHuKa

1.1. IIpousBecTu coeauHEeHNs coriacHo puc.l.2.

[onkmtounts Bxox [ ocumwmiorpada k BeixoAy reHeparopa HY
«0 nby».Jlonkmounts Bxon [I ocummiorpada k BbIxoAy reHepatopa BY
«0 nb». Pexxum cunxponuzanuu ocumiorpada — no sxony /. JUIMTeIsHOCTh
pazBeptku 0,2 mc/men. Kommyratop BXxom0B ocumiiorpada ycTaHOBUTH B
MIOJIO’KEHHE, COOTBETCTBYIOIIEE BU3YyAIM3ALIMH HAIIPSKEHHUS], TOaBAEMOro Ha
Bxon /1.

1.2. Tymbnep «APY» yctanoButh B mnojoxenue «BKJI». Tymobnep
BKJIIOYEHNS TETEPOAMHA YCTaHOBUTHh B mnojoxkeHue «BKJI». B kaudectBe
Harpy3ku paJHONpPUEMHUKA MOAKIIOUYATh T'POMKOTOBOPUTENb. Perymarop
«I'POMKOCTb» ycTaHOBUTH B CPEIHEE TTOJIOKEHUE.

1.3. VYcranoButh TpeOyeMble MapaMeTpbl BBIXOJHOIO HAMpPSKEHUS
reHepaTopa BY B ciieyronieM NopsiIKe:

o gactota 800,0 kI'11 (muama3on /I reneparopa BY);

o HanpspkeHue Ha Bbixone «-20 nb» 10 MB (yctaHoBUTH ¢
MOMOIIBIO BHEIIHETO BOJBTMETPA);

o gactota moayssitiuu 1000 'y (nuanazon /7 renepatopa HY);

o riyouna monynsauuu 50 % (yCTaHOBUTBH BU3YaJIbHO C ITOMOIIBIO

ociuiorpadga. ['myOuHa  MOIYISIIMM  W3MEHSAETCS TNPU  U3MEHEHUH
BBIXOJIHOTO HampspkeHusi reHepatopa HY). Ilo mokazaHusiM BOJIBTMETpaA
reHeparopa HY 3anucath BeIUUnHy HanpsokeHus Upyspo;,, COOTBETCTBYIOILYEO
riryoune Mmoaysiuu 50 %.

1.4. Bxon /I ocuunnorpada moAKIIOUATH K BhIxoy retepoanta (K73).
OcuunnorpadupoBats HampsbkeHue B K73, Pexum  CHHXpOHM3ALUU
ocimuiorpada — no Bxoay /1. JlnutenbHocTh pazBeptku 0,2 MKC/mer.

1.5. Bxon /I ocummiorpada mnonkiwouuth K Bbixony VIIY (KTY5).
Brixon rerepoauHa COCIMHUTH C BXOJOM YacToToMepa Ha mnanenn Ne 4.
Hactpouth reTepoguH Tak, 4TOOBl B TPOMKOT'OBOPHUTEIIC MPOCITYIINBAJICS
HeuckaxxeHHbIH ToH 4dactorod 1000 I'm (yactoTra HACTpOWKH reTepoauHa -
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npubausurensuo 1255 kl').

OcuunnorpadupoBath HampspkeHue B K75, Pexum cHUHXpoOHU3AIUMU
ocumiorpaga — no Bxony /. JlnurensHocTs pazseptku 0,2 Mc/nen.

VY6enutrbcst B MpomnagaHUM CUTHAJIA MPU  OTKIOHEHUH YacTOThI
rerepoanHa ot 1255 xI'm ma + 20 kl'm. BoccraHoBUTH HacTpouKy
reTEPOIUHA.

1.6. Bxox /I ocumiorpada MoAgkIOUUTh K BeIXOAY AeTektopa (KT5).
OcuunnorpadupoBats HampsbkeHue B K75, Pexum  CHHXpOHM3ALUU
ocumuiorpaga — no Bxony /. JlnurensHocTs pazeptku 0,2 Mc/nedn.

1.7. Bxon II ocummiorpada mnoaxdIOYUTh K Bbixony V34 (KT6).
OcuumnorpadupoBath HampsikeHue B K76. PexuM CcHUHXpOHM3AIUU
ocumiorpaga — no Bxony /. JlnurensHocTh pa3zeptku 0,2 Mc/nen.

2. Chamue amnaumyoHO-4aCMOMHOU XAPAKMePUCMUKU 6X00HOU
yenu

2.1. IlIpoBeputrb 4YACTOTy HacTpollku rerepoauHa - 1255 kI
Beiximrounte rerepoauH. Ilociie 3TOro moJioKEHUE pydKd «HACTPOMKA»
HE U3MEHSTD.

2.2. IIpon3BecT NMEPEKIIOYEHUS COINIACHO puc.1.3.

2.3.YcTaHOBUTH NTapaMeTPhl BEIXOJHOTO HANPSHKEHUS reHepaTopa BY:

o gactota 800,0 kI'11 (muama3on /I reneparopa BY);

o riyouna moaynsiuuud 0 % (yCcTaHOBUTH BH3yallbHO C MOMOILBIO
ocuwuiorpaga. [nmybuna Moaynsiuuu U3MEHSETCS TpPU  HU3MEHEHUHU
BBIXOJIHOT'O HampskeHus renepatopa HY);

o BBIXOJIHOE HarmpsikeHue reneparopa 500 mMB (ycraHoButh €
MOMOILI0O MWIUIUBOJIBTMETpPA). B danvHeiiuiem npu evinoanenuu n.2
8EJIUYUHY 8bIX0OHO20 Hanpadcenusn cenepamopa BY ne menamy !

2.4. N3menss 4acToTy re’eparopa BY B mpenenax noaauarnazoHa /1,
CHSITh 3aBUCHMOCTb HANpPSDKEHHUS Ha BBIXOJAE BXOJHOM IEMH OT YacTOThI
re”Heparopa (44X BXogHOM LIeTH) U 3aMoNHUTh Tadauiy 1.1.

Taomuna 1.1
AYX BXOTHOU LEIH

Yacrora reneparopa, kKl'1t

HaHpH)KCHI/Ie Ha BBIXOIEC BXOI[HOﬁ 111
UBb]X, mB Ipu UB)(: 500 B

HopMHUpOBaHHOE HANPSKEHHE HA BBIXOJE
BxosiHOM 1ienu, Upprx / Uppixmakc




[Ipu custuu AYX Heobxoaumo npoBectd He MeHee 10 m3MepeHuit Ha
pPa3IUYHBIX PALMOHAIBHO BBHIOPAHHBIX YacTOTax B Mpelesiax YKa3aHHOTO
nuana3zoHa. B Tabnuiy o00s3aTenbHO JOJKHBI OBITH 3aHECEHBI PE3YJIbTAThI
W3MEPEHHUST Ha  pe3oHaHCHOW vactore BI]. Bemwuuna  Uppixyaxc
COOTBETCTBYET MaKCUMaJIbHOMY 3HAUEHUIO HAIPSKEHUS, U3 3aHECEHHBIX BO
BTOPYIO CTPOKY TaOJIHUIIBI.

[lo naHHBIM, 3aHECEHHBIM B MEPBYIO M TPETHIO CTPOKU TaOIMIIbI,
noctpouth rpadpuk AYUX BxonHod nenu. Ha rpaduke mokaszars mosocy
nponyckanus Afpy o yposHto 0,707.

2.5. Tlo BbllIENpuBEAEHHON MeTonuKe cHATb AYX BI] npu
MOJIOKECHUAX  PYUYKH «HACTPOMKAW, COOTBETCTBYIOIIUX  YaCTOTAM
rerepoannHa 1200 kI'u u 1310 kI'u . ['paduxu AYX BL] nocTpouTh B TEX ke
KOOPJMHATHBIX OCSX, 4TO M mnpeasiaymuil. CpaBHUTH rpaduku, claenaTh
HEO0OXOIUMbIE BbIBOJIBI.

3. Cuamue amnaumyoOHO-4aCMOMHOL XaPAKMEPUCMUKU yCUIUmes
RPOMEIHCYMOYHOU YACHOMDbL
3.1. IlpousBectu coenuHenus cornacHo puc.l.4. Ilpum cHsaTum AYX
VIIY retepoauH n0JKEH ObITh BBIKIIIOUEH, APY nomkHa OBITh BBIKITIOUEHA.
Ha Bxox VIIY c Beixonma reneparopa BY nopatb HEMOAYJIUPOBAHHOE
HanpspbkeHne 10 MB yacroroit 435 kI'n — 475 k', Benuuuny HanpsbkeHUs
IIPOKOHTPOJIMPOBATH C MOMOILBI MUJIJIMBOJIBTMETPA. Bo Bpems mpoBeaeHUs
M3MEPEHUN BBIXO/IHOE HANPSIKEHUE T€HEPATOpa MOAAEPKUBATH TOCTOSHHBIM.
3.2. 3MeHss 4acToTy reHepaTopa B auarna3zoHe 4actot oT 440 kI'm no
470 kl'u, CHATH 3aBUCHUMOCTb HalpsDKEHUs Ha BbeIXoge VIIY OT 4acToThl
reHeparopa U 3anoJHUTh Tadaumy 1.2.
Tabnuua 1.2
AYX VII9
Yacrora reneparopa, kKl'1t
Hanpsixenne Ha Beixone VI
UBb]X, MB Ipu UB)(: 10 MB
HopmupoBaHHOE HanpsKeHUE Ha
BbIxone Y114, Upgix / Uppixmuxc,

3.3. Ilo manabiM TaOauIBl 1.2 MOCTPOUTH TpadUK HOPMHUPOBAHHOM
AYX VIIY. Ha rpaduke nokasaTs I0J0Cy NPOMyCKaHus Afyry g,707.

4. Hacmpoiika paouonpuemHuKka Ha 4acmomy CuzHa1a
4.1. IIponsBecTu coeqUHEHHUsI COraacHo puc.l.5. ['eTepoIuH BKIIOUUTS,
APY BKIIOUHTH, TPOMKOTOBOPUTEND BKIHOUUTh, peryiasitop «I'POMKOCTDb»
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YCTAaHOBHUTH B CPEIHEE MOJIOKEHHE.
4.2. YcraHoBUTH TpeOyeMble MapaMeTpbl BBIXOJHOTO HAMpPsHKEHUS
reHeparopa BY B cienyroieM nopsiike:
o gactota 800,0 kI['11 (muama3on /I reneparopa BY);

o HanpspbkeHue Ha Beixoae «-40 ab» 1,0 MB (yctanoBuTh
MOMOIIBIO BHEIIHETO BOJBTMETPA);

o gactota moayssituu 1000 'y (nuanason /1 renepatopa HY);

° riryouna moayisiiuu 50 % (yctanoButh Upy 5095).

4.3. I3MeHss 4acTOTy reTepoiHa, HaCTPOUTh MMPUEMHHK 110 HaAJTUYUIO
3ByKa B JUHAMHKE W M300paKCHUIO CUTHAJIa 3BYKOBOM YacCTOThI Ha JKpaHE
ocrmuiorpadga (CHHXpOHMU3AIMA 1O BXOAYy [, MJIUTENBHOCTh pPa3BEPTKH
0,2 mc/nmen.).

3amnucarh 4acTOTy CUTHAJIa M reTeporHa B Tadauity 1.3.

Tabonuma 1.3
Hactpolika paguonprueMHHAKa

Yacrora curnana fo, kI'n | Yacrora rerepoauna fr, kI'ny | fr - fo, kKI'it
800,0
850,0
750,0

4.4. AHanoOrM4YHO W3MEPEHMs ISl APYTHMX YAaCTOT CUTHaja, YKa3aHHBIX
B Tabnuie 1.3. 3aHecTu noyiydeHHbIe pe3yabTaThl B Tabnuiy 1.3. Berancnuth
BEJIUUMHY fr-fc ¥ 3aHecTd B Ta0iuIly 1.3. CpaBHUTH NOJyYEHHbBIE PE3YIIbTATHI
¢ pesynbTatamu 11. 3.3. CaenaTh HEOOXOAUMBIE BHIBOIBI.

5. Cuamue AYX paouonpuemHnura 60au3u 4acmomsl HACMPOUKU

5.1. IIpou3BecTu coequHEHUs COTIIACHO puc.1.6. BonbTmMeTp nepesectu
B pexuM usMepenus HY.

5.2. YcTaHOBUTH MapameTpbl BBIXOJHOTO HANpshKEHUs: reHeparopa BY
KaK B II. 4.2.

5.3. YcraHOBUTH YacTOTy reTepoanHa - 1255 kl'.

5.4. M3MeHss 4acToTy TeHeparopa B Auanas3one yactoT oT 780 kI’ mo
820 k'L, CHATH 3aBUCUMOCTD HAIPSI’)KEHUSI HA BBIXOJIE IETEKTOPAa OT YaCTOTHI
reHeparopa BY u 3anonHuth Tabnuiyy 1.4.



Tabnuua 1.4

AYX paauonpueMHuKa BOJIU3M YaCTOThl HACTPOUKHU

Yacrora reneparopa BY, xl't

HaHpH)KCHI/Ie Ha  BBIXOAC ACTCKTOpA
UBb]X, MB Ipu UB)(: 1,0 MB

HopmupoBaHHOE HanpsiKeHHE Ha BBIXOJE
ACTCKTOpA, Ussix / Ugpixmakc.

5.5. llo nanubiM Tabaumbl 1.4 moctpouTh TpaduK HOPMHUPOBAHHOU
AYX npuemnuuka. Ha rpaduke mokasats nosiocy npomyckanus Afy 79;.

6. Onpeodenenue uszbupamenbHOCMU NPUEMHUKA NO 3EPKATbHOMY
Kaunasy

6.1. IlpousBectn coeauHeHus corjaacHo puc.l.5. APY BBIKIIOYUTS,
IPOMKOTOBOpPUTENL BKIOUMTh, peryisarop «['POMKOCTD» ycranoBuTh B
CpEeIHEE MOJIOKEHUE. Y CTAHOBUTH YacTOTY rerepoaunna - 1255 kI'm.

6.2. YCTaHOBUTH MapaMeTphl BHIXOJIHOTO HAIpsKEHUs TeHeparopa BY
B CJIEAYIOLEM MOPSIIKE:

o yactora 800,0 k' (nuanazon /I reneparopa BY);

o gactota moayssituu 1000 'y (nuanason /1 renepatopa HY);
o riyouna monynsauuu 50 % (yctanoButh Upy s99,);
o HanpsbkeHue Uc Ha BbIXoje TreHepaTopa BY yCTaHOBUTH

MUHHMAJIbHO BO3MOXHBIM, MPU KOTOpOoM B K76 HaOntogaeTcsi HEMCKa)KEHHOE
Hanpspkenne HY. (I[Ipy HEoOXOIMMOCTHM TEPEKIIOYUTHCS HA  BBIXOJ
«-60 nby). 3anucats 3HaueHune HanpsikeHus Ue.

6.3. I[loacTpouTh MNPUEMHUK MO  HAIWYUIO 3BYKa B JIMHAMHUKE WU
M300paKEHUIO CHUTHaja 3BYKOBOM YacTOThl Ha »JKpaHe ocuwuiorpada
(cuHxpoHM3anusi 1Mo Bxoay [/, JIATENbHOCTH pa3BepTku 0,2 wmc/gen.).
3adukcupoBaTh MO HKpaHy ociwuiorpadga HaGmogaeMoe 3HauY€HHE
HanpsbkeHust Upy.

6.4. PaccunTaTh 4aCTOTY 3€pKaJIbHOTO KaHAJIA IIPHEMA fre.

6.5. YcTaHOBUTH MapaMeTphl BHIXOJIHOTO HAIpsKEHUsl reHeparopa BY
B CJIEAYIOLEM MOPSIIKE:

o 4acToTa fyep (MManason /1 reneparopa BY);

o gactota moayssituu 1000 'y (muanason /1 renepatopa HY);

o riyouna monynsauuu 50 % (yctanoButb Upy so);

o HanpsOKEHUE Ha BbIxoae reHepatopa BY Usgpy YCTaHOBHTH

TakuM, Mpu KoTopoM B K76 HabmromaeTcs HEMCKaKEHHOE Hamnpsbkenue HY,
10



paBHOe 1o BenuunHe Upyy (kKak B 1m.6.3.). 3amucaTh 3HaAYCHUE HAMNPSHKCHUS
Usgpk. YOeauThCs B HAJIMYUU 3ByKa B TPOMKOTOBOPHUTEE.

6.6. PaccuutaTth 3HaueHue W30MpATEIBLHOCTH NPHUEMHUKA IO
3epKAJIbHOMY KaHaly

B :2()@@

3EPK
C

7. O3nakomumuca c pabomoii cucmemvt APY

7.1. TlpousBecTu coeauHeHUs corjacHo puc.l.5. APY BBIKIIOYUTS,
IPOMKOTOBOpUTEND BKIOUHTh, peryisarop «['POMKOCTDB» ycranoBuTh B
CpeaHEee MOJIOKEHUE. Y CTAHOBUTH YacTOTy reTtepoaunHa - 1255 kI .

7.2. YcTaHOBUTH MapameTphl BBIXOJHOTO HANPSHKEHUS reHepaTopa BY
B CIIEYIOLIEM MOPSIKE:

o yactora 800,0 k['u (nuanazon /I reneparopa BY);

° gactota moayssituu 1000 'y (nuanason /1 renepatopa HY);
o riyouna monynsauuu 50 % (yctanoButh Upy s99,);
° HanpsbkeHue Uc Ha BbIXoje TreHepaTopa BY yCTaHOBUTH

MUHHMAJILHO BO3MOXHBIM, MPU KOTOpOoM B K76 HaOntogaeTcsi HEMCKa)KEHHOE
nanpspkenne HY. (Ilpu HeoOXoaMMOCTHM MNEpeKIIOUMTHhCS Ha BbIXOA «-60
nb»). 3anucaTh 3HaueHue HanpspkeHus Ug;.

7.3. IInaBHO MOBBIIIAS HAINPSKEHHE HA BBIXOAE I'E€HEpaTOpa, 3aIlicaTh
Takoe ero 3HaueHue Ug;, TpU KOTOPOM HAuMHAET HCKaKaTbes QopMma
CUHYCOMJAJIIBHOTO HAIPs)KEHUsI 3BYKOBOM yacToThl Ha "KT6".

7.4. Bxmounts APY. IloBbllnas HanmpsKEHHE Ha BBIXOAE I€HEepaTopa,
3anucaTh Takoe ero 3HadeHue Uc;, NMpU KOTOPOM HAYMHAET HMCKAXKaTbCS
dbopMa CHUHYCOMAAIBHOIO HANpPSDKEHUS 3BYKOBOM YacTOThl Ha BBIXOZE
nerektopa (pazsem "KT6").

7.5. Cpaauth Benuuunbl Uc;, Uc;, Ucs;. CaenaTh HEoOXOAUMBIE
BBIBO/IbI.

11



o M3YYEHWE NMPUHLMMA PABOTbLI B
CYNEPIETEPOAMHHOIO NPUEMHUKA AM CUIHANOB

. rPOMKOCTE

KT2 KT4 KTS KTé KT7

Bl [©->] Cu [{O->{YNUK@->{ Rer (O->{y3uRE@-L
KT1 : 7

| KT3

, BKn —

.--@-- Fer APY|< @ ary

BbiKN
HACTPOHKA

Puc.1.1. JIunieBast naneiab cMeHHOro OJi0Ka «V3ydyenue npuHuuna padoTel
CyIepreTepoAMHHOro nMpueMHuka AM-CUTHAIOB

B reHepatop M'4-102 MwunnusonstMeTp  Ocuunnorpadg

[ns noakmnoueHus
ucnornb3oBatb TPoliHnk CP-50 BBXOR1 BLXOR2
\ BXOA O BXOA | onnn@
J
--—-—-—--1-—-——_——_———_—-—_—_— — —_——_——_—
Briok Ne2 | Briok Ne4
O O O O
— mm | W3YYEHUE NMPUHLUMA PAEOTbI o N 2 |
' e °® .m CYNEPFETEPOAWHHOIO MPUEMHUKAJAM CUFHANOB o-o ° °
"e
P PYBO TouHo . l My
o c‘:’o @ . TPOMKOCTD YACTOTOMEP o B
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P BXOA BY . KMy . @
BY HY Moet. o o
00 ®- -
HACTPOMKA 21 22 2 2 Bxn
o Brok Ne3 (cMeHHBIA|GIOK) L ©Q :see- &
o o

Puc.1.2. Cxema coeiMHEHH 3JIEMEHTOB JIa0OPAaTOPHON YCTAHOBKU IS
MPOBEJICHUs OcUMILIOrpadupoBaHus HAMPS)KEHUH B KOHTPOJBbHBIX TOYKAX
71a00paTOPHOro MaKeTa
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BY reHeparop 4-102 MunnusonstMerp  Ocuunnorpad
ns noaKnoYeHus
ncnornb3oBarb TpoliHUk CP-50 BHXOR 1 BHXOR2
\ O exon O BXOAI  BXOAN @
Briok Ne2 Briok Ne4
o O o o
o o = "
. U3YUEHUE MPUHLMMNA PABOTHI o
YACTOTA
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e g mug X
P e @ SO OO0 kr7 21 92 1255
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g 0w b arv LT .344
Inomow @ @ HACTPORKA 21 22 02 2 20 BKA
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5 S N—— Briok Ne3 (cMeHHbIi Grok)

Puc.1.3. CxeMa coeiiHEHHS 3JIEMEHTOB J1a00OPaTOPHON YCTAHOBKH TSI
cusatust A4YX BXOOHOH LEenU

BY renepaTop '4-102 MunnusonstMeTp  Ocumunnorpacgp
Ans noakniodeHus
MCMONbL30BATHL TPOIAHMK CP-50 BEXON 1 BHXOR2
\ @ BXon @ BXQnl  BXOAN @
Briok Ne2 — Briok Ne4
O O O O
: ; [P | [ |
g M3YYEHUE MPUHJMNA PABOFbI
s .““""‘. <550 ° CYNEPIETEPORMIIHOTO NPUEMHUKAJAM CHTHANOB ° °-o -
e
PYE0  Towio Ky,
e . o ° 5 .”’°""‘°°“’ YACTOTOMEP 5 3
~ 0590023 o< I
Al 0 -20 -40 -BO BKN
©
rE'IEPATOP HY ru EX0A BY o klu o @
wlilay, “‘“‘. 271000 §%
e O ETTAE 344f
© © HACTPOWKA 21 22 Bxn
B 02 2 2
@ +iii\c /L B[ - N2 oo .3:3. @
5 S \N—— Briok Ne3 (CcMeHHblii Griok)

Puc.1. 4. Cxema coeiMHEHMsI 3JIEMEHTOB J1a00PaTOPHON YCTAaHOBKH TS
cuatuss AYX VII4
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B reHepatop M4-102 MunnusonsTmMeTp
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Puc.1.5. CxemMa coeiiHEHHS 3JIEMEHTOB 1a00pPaTOPHONM YCTAaHOBKH TS
MIPOBEPKHU COOTHOILIEHHUS YACTOT MPU HACTPOUKE MPUEMHHKA HA YaCTOTY
paanoCTaHlIuU
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Puc.1.6. CxeMa coeiMHEHUS 3JIEMEHTOB J1a00pPaTOPHON YCTAaHOBKH IS
cHATus A YX paguonpueMHUKa
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KOHTpOJIBHBIe BOIIPOCHI

1. JlaiiTe onpeneneHne OCHOBHBIM MokaszatensiMm PIIpV.

2. N3o0pa3ute CTPYKTYpPHYIO CXEMY CyNepreTepoJuHHOTO MPUEMHHUKA
Y OMMILUTE TPUHIIUI €T0 PAaOOTHI.

3. Kakum cooTHomeHueM omnpeaensercs KodQPUIMEeHT myMa ams
CylepreTepoAMHHOrO MpUEeMHHKa?

4. Kakue wMepbl cleAyeT NpPUHUMATh ISl TIOBBILICHUS peaJbHOM
YyBCTBUTEJIBHOCTU TPUEMHUKA?

5. Kakme mnoOouHble  KaHalbl  MpUE€Ma  CYHIECTBYIOT Y
CylepreTepoAMHHOrO MPUEeMHHKA?

6. KakoBo Ha3zHaueHue nMpeodpa3oBaTesisi 4aCTOThI?

7. Kakyto ¢pynkuuio Beinoinser APY B npueMuuke?
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Jlabopamopnas paboma 2
NCCJIEJOBAHUE ITPEOBPA3OBATEJISI YACTOTDI
Heab padoTsbI
HccrenoBaTh OCHOBHBIE CBOWCTBA MPEe0Opa30BaTes YaCTOTHI.

OcHOBHBIE BONPOCHI Kypca, u3ydyaemble Iepel BbIMOJHEHHEM
padoThI

1. [IpuHIIMNIUATBHBIE CXEMBI peoOpazoBaTeneld YacTOThI.

2. O6mass Teopus mpeoOpazoBanus uacToTel. Cucrema Y —
MapaMeTPOB aKTUBHOI'O KBa3UJIMHEWHOIO YETHIPEXIIOIIOCHUKA.

3. Br16op pexxrma paboThl Ipeodpa3oBaTelis 4aCTOTHI.

4. Pe3oHaHcHas xapakTepuCcTHKa MTpeo0pa3oBaTes YaCTOTHI.

5. JIonOTHUTENbHBIE KaHAJIbI [IPUEMA.

6. ITopaxeHHbIE YACTOTHI HACTPOMKH.

7. HenuHeiiHple UCKaXKEHUSI CUTHAJIa B MpeoOpa3oBaTesie YaCcTOTHI:

MCTOAbI U KPUTCPUU OLCHKH, 3dBUCHUMOCTL OT PCKUMaA pa6OTBI u ypOBHCﬁ
CHUT'HAJIa U IIOMCX, CIIOCOOBI YMCHBUICHUA.

Conepxanue padoThI

1. HccnenoBanre 3aBUCHUMOCTH KpPYTH3HBI IpeoOpa3oBaHus OT
HaIpsDKEHHST TeTepo/IMHA, TOKA SMUTTEPA TPAH3UCTOpPAa U CONPOTUBIICHHS
pe3ucTopa B SMUTTEPHOU LIEIIN.

2. W3mepenue  3HayeHUss KPYTU3HBI  MpeoOpa3oBaHUs  IPHU
WCIIOJIb30BaHUU ISl MpeoOpa3oBaHMs MOJIE3HOrO Mpoaykra [-M, 2-id, 3-i
rapMOHHMK FE€TEPOIUHA.

3. HccnenoBaHme  HMHTEHCHBHOCTH  JOMOJIHMTENIBHBIX  KaHAJIOB
npuema.

4. Pacyer M 3KCIIEpUMEHTAIbHAs MMPOBEPKA YACTOT CBUCTSIINX TOYEK
HACTPOMKHU.

5. MHccnenosanue r¢pdexra OJI0KUpOBAHMUS.

6. WccnenoBanue apdexra HHTEPMOTYISAIUU.
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Onucanue 1a00paTOPHOro MaKeTa

Maket BkiIIOYaeT B ceOsl TPAH3UCTOPHBINA MpeoOpa3oBaTeib YacTOTHI,
CYMMATOpP CUTHAJIOB ¥ TIOMEX, YCUJIUTEIb T€TePOANHA, U3MEPUTENbHBIN TPAKT
U 1eny KoMMyTaluu. BHemHuil Bua nepeaHeil maHenu MakeTa MpPUBEIECH Ha
puc.2.1.

[IpeoGpa3oBarens 4acTOTHl BBIMOJIHEH Ha TpaH3uctope V7. CurHai u
MOMEXH MOCTYNAlOT Ha 06a3y TpaH3ucTopa yepe3 cymmarop (X). Ux ypoBeHb
n3Mepsercsa Ha THe3ne K74.

Hanpsixkenue rerepojirHa MoaaeTcsl MOCIEI0BATEIbHO B AMUTTEPHYIO
LEeMb TPAaH3UCTOpa OT BHEIIHETO HWCTOYHMKA Yepe3 YCUIIUTENb TeTepojuHa
(VI') n usmepsiercs Ha rtHe3ae KT5. Ilepexntoyaembie ¢ momolibio S2
pe3uctopel R5, R6, R7 mNO3BOJSIOT HCCIEI0BATh 3aBUCUMOCTH CBOWCTB
npeoOpa3oBaTeNsi 4acTOThl OT TIyOWHBI OTPULATEIBHOW OOpaTHOM CBSA3M
(Tabnuma 2.1).

Tabnuua 2.1

[Tonoxenue nepexitouarens S2 1 2 3 |4

R, , Om 51124112 |0

IloctosiHHasg  cocraBisAOIass TOKA  TPAH3UCTOpPA  PEryIUpyeTCs
IIEPEMEHHBIM pE3UCTOpoM R2 W H3MEpseTCs MWUIMaMIepMeETpoM PA,
CTOAIIMM B KOJUIGKTOPHOM wenu (B TMOCTaBIsieMOM 3aKa3yMKy BEPCUU
YCTAaHOBKM BMECTO MUJUIMaMIepMmerpa ucnonb3dyercs ALl ¢ uudpoBbiM
uHauKaTopoM PJ, cMoHTHpoBaHHble Ha mnaHenu Ne4. BennumHa TOKa
oToOpaxkaercss B MuuMammnepax). Harpyskoih tpansuctopa VT sBusercs
pesuctop R4 conpotunenueMm 100 Om, yTo oOecrieurBaeT B BHIXOIHOM IENU
npeoOpa3ylouiero 3jaeMeHTa pexum, Onu3kui kK K3, mno3BOISIONIUN
MPOU3BOJIUTH U3MEPEHUE KPYTU3HBI IPEOOPA30BAHMUS.

Hanpsixenue, caumaeMoe ¢ pesucropa R4, momaercs Ha MOJIOCOBOU
nbe3okepamuueckuii Gunbtp (/@) u nanee Ha nByXKackaaHeld VIIY, x
BBIXOy KOTOporo uepe3 K77 NOIKIOYAETCS BOJBTMETP IEPEMEHHOTO
HanpspkeHus. [lonocoBoi GunbTp u n3bupatenbublit Y14, HacTpoeHHbIE HA
465 kI'u, obGecreywBarOT JIOCTATOYHO BBICOKOE OCJa0JeHuEe KojebaHuil ¢
4acTOTOM TreTepojuHa, HCKIoYalolee BIMSHUE OTUX KoieOaHUWd Ha
pE3yNbTaT WU3MEPEHUS BBIXOJHOTO HampspbkeHus. [lonocoBoit GunbTp u
AByXKackagueli VIIY 00pa3yloT U3MEpPUTENbHBIN TpPaKT, MO3BOJISIONIUN
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MPOU3BOJIUTh KOJMYECTBEHHYIO OILICHKY YpOBHS KoJieOaHMI Ha BBIXOJE
npeoOpa3oBaTes YaCTOTHI.

[TocpencTBoMm mepekitouatesis S/ CUrHajl ¢ BBIXOJa CYMMAaTopa MOXKET
OBITh MOJAaH Kak Ha BXOJ IpeoOpa3oBaTess 4acTOThl (MosioxkeHue 2), Tak U
HEIMOCPEJICTBEHHO Ha BXOJl M3MEPUTEIBHOTO TpakTa MpPHU UCCIEIOBAHUU €O
XapaKTepUCTHUK (MojoxkeHue /7).

3a VIIY cnenywoT aMmIumTynHbIA naetektop (4/]) w  ycuiurtenb
3BYKOBOMW 4acToThl (¥3Y), curuan ¢ KOTOporo MOXHO MOJIaTh HA AUHAMUK U
ocuwyuiorpadg.  OTH  y3IIbl  HUCIOJNB3YIOTCA  MPU  HCCIEJOBaHUU
MHTEPPEPEHIIMOHHBIX CBHCTOB, BO3HHMKAIOIIUX B MpeoOpa3oBaTesie 4acTOThI

Jlist BbINIOJIHEHUS Ja00paTOpHOM paboThl MCMOIB3YIOTCS T€HEpaTop
BY, pacnonoxenHbiit Ha aHeau Ne2 1abopaTOpHOM YCTaHOBKH, YaCTOTOMEP
U BOJIBTMETp, pacmojokeHHble Ha mnaHenn Ned, a Takke JUHAMUK,
pacmoJIoKEeHHbIN Ha rmaHenu NeS.

Jlns BeIOJIHEHHST J1aOOpaTOpHOM pabOThl MOMHMO J1a0OpaTOPHOM
YCTAaHOBKH TpeOyeTCs AOMOIHUTENIbHOE 000pYJ0BaHUE:

- IByXJIy4eBOM (IByXKaHaJIbHBIN) ocruiuiorpad;

- BY renepatop — 2 wr.;

- MWJUJTUBOJIBTMETP MEPEMEHHOTO HAPSIKEHHUS.

IMopsaaok BbINOJTHEHUS] pA0OTHI
1. Hccneoosanue napamempos uzmepumenbHo2o mpakma

1.1. Wsmepursb PE30HAHCHBIH KodGpuLeHTt nepenadu
u3MepurenabHoro TpakTa [14 (puc.2.2).

Ilepexntouatens S/ ycTaHOBUTH B NOJIOXKEHHE [, OT reHeparopa [/
nojaTh HEMOAYJIMPOBAHHOE HampsbkeHue dactorod 465 kl'n. Ypoens
BBIXOJHOTO HampsikeHus: reHeparopa [’/ nogoOpaTh TakuMm 00pa3oM, 4TOObI
Hanpsbkenue U; Ha THe3ne K74 6b10 nopska 2 MB.

BonbTmeTp O110ka Ne4 nepeBecT B peskuM «BU».

IlopcTpouTs 4acToTy TreHeparopa II0 MAakKCUMyMYy  BBIXOJHOTO
Hanpspbkenus: Us, uamepsiemoro Ha K77. Paccuutats koadpuiineHT nepegadu
U3MEPUTEIILHOIO TPAKTA:

Komwmrr = Us /U
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1.2. CHATP pPE30HAHCHYIO XapaKTEPUCTUKY H3MEPUTEIBHOIO TpaKTa
NP HAaIpsSOKEHWMM Ha BXOJ€ TpakTta, paBHOM Upy = 2 MB. Iloctpouts
PE30HAHCHYIO XapaKTEPUCTUKY U MO rpaduKy OINpeAeluTb OTCTPOUKY OT

pe30HaHCHOM yacToThl (A4f), COOTBETCTBYIOILYIO ociabieHuto curuaia Ha 10,
20, 30 nb.

2. Hccneoosanue 3asucumocmu MaaioCUZHATbHBIX RAPAMEMPOE
npeobpazoeamenn YAcmMOmvl OM pedCuUMa padomsvt npPeoodPaA3yULeco
Inemenma

Memoouxka onpeoenenus kpymusuwvl npeoopazosanus (Y>; np) npu
PA3IUYHBIX pedcumax pabomul npeobpaszyroweeo dnemenma VI (puc.2.3).

[TepexmtouaTens S/ yCTaHOBUTH B MOJIOKEHUE 2.

BriOpaTh 3HaYeHHE YacTOTHI TeTepOanHa fr (B Ka4ecTBE IeTepOaANHA
ucnonb3yercss BY renepatop Onoka No2) TakuMm, uToOBI oOciiabiaeHue
KoJie0aHui 9TOM YacToThl ObUIO cymiecTBeHHO Oosbiie 30 b (BeIOOp
MIPOU3BECTHU MO PE30HAHCHON XapaKTEPUCTUKE U3MEPUTEIBHOTO TpakTa [1Y).

BoiOpath 3HayeHWe 4acToThl curHana fc (renepatopa /1) Takum
o0pa3oM, YTOOBI YaCcTOTa MOJIE3HOT0 MPEeoOpa3zoBaHHOrO MPOAYKTa (f7p) OblIa
paBHa 4acTOTe HACTPOUKHU TpakTa [/Y:

fiar = | fr - fe | = 465 kT

VYcranoButh TpeOyemble 3HauYeHHUs HampsbkeHuil curHana Ue
rerepoanHa Ur, moodepeaHo GUKCUPYS UX MUJUTUBOJIbTMETPOM Ha K74 u B2
Ha K75 (npu wusmepenun Ug 0053aT€NbHBIM SIBISETCS  BBIKIIOUYEHUE
rerepoanHa, npu uzMepeHuun Up o00s3aTelnbHBIM SBISIETCS BBIKIIOYEHUE
re”eparopa I'1).

C mnomolpl0 MEepeMEeHHOTo pe3ucTtopa R2 yCTaHOBUTH Tpedyemoe
3HAYEHUE SIMUTTEPHOr0 TOKA Tpanzucropa V.

C nomomplo nepexiroudaress S2 yCTaHOBUTH JKEJAEMOE 3HAYCHHE
CONPOTHUBIIEHUS B SMUTTEPHON LIEMU TPAH3UCTOPA.

3nauenue HanpsbkeHus curiana Ue B K74 yctaHoBuTh He Ooiiee 2 MB.
I'enepatop [/ mNOACTPOUTH NO MaKCUMyMy HamnpsDKEHUS Ha BBIXOJE
M3MEpUTENILHOTO TpakTa /1Y u 3anucath Beuuuny Uppiy B KT7.

PaccuutaTth  3HaueHHMss TOKa  MpeoOpa3OBaHHOM  YacTOThl B
KOJUIEKTOPHOM 1IeTH TPaH3UCTOpa U KPYTU3HBI MPEe0Opa30BaHMUS:

Inp = UBBIX/(RH Ky H3M.TP.):
Yormp = Inp/ Uc 5
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rae Ry - 3HaueHue CoNpoTUBIeHUs pe3uctopa R4 (100 Om).

2.1. CHATB 3aBUCUMOCTD Y>; j7p OT YPOBHSI HampsikeHus retepoauna Uy

VYcranoButh HanpsbkeHue curnana B K74 Uqc=2 mB.

[lepexmtouaTens S2 ycTaHOBUTD B nojoxeHue 4 (R; = 0 Om).

ITepemMeHHBIM PE3UCTOPOM YCTAHOBUTH TOK IMUTTEPA [5 = | MA.

Hanpsixenne rerepoauna B K75 u3MensaTh B npenenax ot 10 mo 100
MB. TIloctpouts rpadux 3aBucuMoctd Y,;zp oT Uy W omnpenenuThb
onTuMaiibHOe Hanpsbkenue Up opr, TpU KOTOPOM  Yaizp MPUHUMAET
MaKCHUMAaJILHOE 3HAUCHHE .

2.2. CHITH 3aBHCUMOCTL Y>; pgp OT BEIWYHHBI ITOCTOSHHOM
COCTaBJIAIOLIEN TOKa amurrepa [5. UccnenoBanue npooautcs npu R, = 0 Om
(nepexmrouarens S2 B nonoxenuu 4) Ur = Ur opr. 3HadeHue Toka [y
cleAyeT M3MEHATh OT MHHUMAJIbHOTO J0 MAaKCUMAaJIbHOI'O, JOIYCKaeMOro
noteHuromerpom R2. [loctpouts rpaduk 3aBucuMocTd Y5 p OT 15 .

2.3. HccnenoBaTh BIUSHUE COMNPOTHUBJICHHS B IENUW SMHUTTEpa Ha
KpYTU3HY mpeoOpazoBaHus. [ 3TOro CHATh 3aBUCUMOCTH Y,;7p 0T Ur nipu
3HaueHUsAX R5, paBHbIX /2 OMm, 24 Om wu 51 Om (mepexirouarenb S2 B
nonoxkeHusix 3, 2 u I coOOTBeTCTBeHHO). MccnemoBaHue MPOBECTH TIPHU
3HQYEHUM TOCTOSTHHOW COCTaBISAIONIEH SMUTTEPHOro Toka Ir=1 MA.
[TocTpouts Ha ogHOM uepTexe rpabuku 3aBucumoctTedt Y,; gp oT Up mis
3HaueHu Ry, paBHbIX 0 Om, /12 OM, 24 Om wu 51 Om . Onpenenurb
s"Hadenus Ur onr.

2.4. WccnenoBath 3(@PEKTUBHOCTh NPeoOpa3oBaHUsl MO BBICIIUM
rapMOHUKAM HaNpsOKCHUS TeTEPOIUHA.

Jlnst 3TOrO paccuuTarh 3HAYCHMs YacTOT CHUTHala fc, KoyieOaHUs
KOTOPBIX COBMECTHO ¢ TrapMoHWKaMu (¢=1, 2, 3) BBIOpAaHHOH 4YacCTOTHI
reTepOoJIUHA f 00pa3yOT MPOAYKTHI MPeoOpa30BaHUs C YaCTOTOH f7p, paBHOM
3HA4YECHHUIO fi7y, T. €.

Jop =1 qfr-fc| =465 kl'L
YcranaBiauBas Ha reHepaTtope KosueOaHus 4acToT f¢, COOTBETCTBYIOUIUX
npeodpa3oBaHuIo 1o 2-i U 3-if TapMOHMKAM T€TepOIMHA, CHATh 3aBUCUMOCTHU
Y>izp o1 Ur. YcnoBus uaMepenus te xe, uto u B 1. 2.1. [Toctpouts rpaduku
3aBucUMoOcCTen Yo ;7p 0T Ur ipu g=2, 3 Ha TOM K€ 4YepTeke, YTo U npu g=1
(m. 2.1).
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3.  Hccnedosanue O00noOIHUMENbHBIX  KAHAN08  npuema U
uHmephepeHyUOHHBIX CBUCIM 08 6 NPeodpazoeameie YacHombl

3.1. UccnenoBaTh MHTEHCUBHOCTD JIOTIOTHUTEIBHBIX KAHAJIOB IIpHUEMa.

YcranoBute fr kak B 1.2.1, a Ur=Uropr, R>=0 Owm. [ns
YCTAaHOBJICHHON YacTOThI TeTepOJMHA PACCUUTATh YaCTOThI AKCTPEMYMOB
PE30HAHCHOM XapaKTEPUCTUKH MpeoOpazoBaTeis:

Jx=1@qfr/s) £ (fira /s)],

cooTBeTcTBYIOmMx s = 1,2 u ¢ =0, 1, 2, 3.

He wu3MeHsi® 4YacTOoThl TIeTepOJAMHA, TMOOYEPEIHO I0JaBaTh Ha
CUTHAJIBHBIN BXOJ IIpeoOpa3zoBaTess KojiebaHus ¢ yacToTamu fx. [lpu kaxmgoit
HACTpOilke HEOOJBIIUM HM3MEHEHHUEM 4YacTOThl TeHeparopa [/ moOuBaThCs
MAaKCHUMaJbHOTO 3HA4Y€HUs BBIXOAHOrOo HanpsikeHuss Uppy B K717 n
3aIMChIBATh ATO 3HAUCHHE.

[IpoBectn wucciaegoBaHWE IS BCEX PACCUMTAHHBIX 4YacTOT fx.
Pe3ynbTaThl uccienoBanusi 0hOPMUTE B BUJIE TAOTHUIIBI.

3.2. Ilo pe3ynbraTaM MPOBEACHHBIX HCCICAOBAHUN MOCTPOUTH
PE30HAHCHBIE XapaKTEPUCTHKU TpeoOpa3oBaTessi YacTOTbl COBMECTHO C
M3MEpPUTENILHBIM TpakToM [/Y. Pe3oHaHCHAs XapakTepUCTUKA MPEACTABIISIET
YaCTOTHYIO 3aBUCUMOCTh HOPMUPOBAHHBIX 3HaueHUM Upgy. HopMmupoBaHue
MPOBOJUTCS K 3HAYEHUIO BBIXOJHOT'O HAMPS)KEHUSI TPU OCHOBHOUM HACTPOMKE
(s=1, g¢g=I). Ha xapaktepucTHKax CJeayeT yKa3aThb 3HA4eHUA § H (,
COOTBETCTBYIOIIME KaXJA0M HACTPOMKE, HA OCHU YACTOT OTMETHUTH IMOJI0KEHUE
YaCTOThI TETEPOAUHA U €€ TAPMOHHUK.

3.3. IlpoBepuTh CBUCTSAILIME TOUYKH HACTPONKH (puc.2.4).

Ha manenum rpomkoroBoputens (mpaBas maHed b JabopaTopHOM
ycTaHoBku) TymOnep «Panuonpuemuuk — Y3U» ycTaHOBUTH B HUXKHEE
noJyioxkeHue, Tymonep «lunaMuk — Rogp» YCTAaHOBUTH B BEpXHEE MOJIOKEHHUE.
Perynsarop ycunenuss Y3U na nanenn «MccnemoBanue mnpeoOpazoBaTens
4acTOThD» YCTAHOBUTH B KpaliHEEe PAaBOE MOJI0KEHHUE.

Paccuurats ipu s = 2, 3, 4 u g = I, 2 4acTOThl CBUCTSLIUX TOUEK
HACTPOMKH M COOTBETCTBYIOLIUE UM 3HAYEHHUS YACTOThI T€TePOIMHA

Jes =fma (g £1)/ (s —q), Jr =fcs + firu.
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YcranoBuTh pexxum npeodpaszosatens yactothl: Uc=30 MB, Ur=Uropr.
IlocnenoBaTenpHO yCTaHABIMBAs 4acTOTHI reHepatopoB [/ u [2 paBHBIMU
PacCCUMTAHHBIM 3HAYEHUSIM fcp U fr U U3MEHsS B HEOOJIBIIUX Mpeesiax OAaHy
U3 3THX 4YacTOT, NpOCiylaTh B TpoMKoroBoputene cBUCTHL. (KoHTpoib
4acTOThl reHepaTopoB [/ u [2 OCyIIECTBISATh MOOYEPENHO NEpeKIrovast
tym61ep «BXO/1 — BXO/I2» wactotomepa).

3.4. BpiOpaTh OAHO W3 pacCUMTAHHBIX 3HA4YeHHH fcp. HacTpoutsb
re”eparopsl /'] u 1’2 Ha fcp M fr COOTBETCTBEHHO.

N3MeHuTh 4acTOTy OAHOrO U3 TeHepaTopoB Ha AF =3 k11 .

VY CTaHOBUTH Ha CIyX, COOTBETCTBYET JIM YacTOTa CIBIIIMMOIO 3BYKa
3HaueHuto AF = 3 k'L

OnpenenuTs € MOMOIIBIO oOcIuUIorpada YacToTy IEePEMEHHOTO
HanpskeHus B KT8.

3.5. IIpu HacTpoiike Ha 4acTOTY fcp = AF yMeHbIIaTh YPOBEHb CUTHANA
70 TeX TMOp, MOKa CIBIIMMOCTh CBUCTAa CTAHET NPEHEOPEKUMO MAaJOM.
3adukcupoBaTh 3TO 3HAYEHUE BXOJHOTO HampsbkeHusa. [loBToputh 3Ty
onepauuio ais fcg C JIPYrdMU 3HaYeHUsIMU s U ¢. CrnenaTh BBIBOJBI O
BJIMSHUM YPOBHS CHUTHAJIAa HAa HMHTEHCUBHOCTb CBHUCTOB IPU Pa3JIMYHBIX
3HAYECHUSX S.

4. Hccneoosanue yhhpexkma o10xuposanus

Cxema npoBeJieHUs UcclieJoBaHus pUBeAeHa Ha puc.2.5.

VcranoButh fc m fr xkak B o 2.1 — 2.3, Ur = Uronr, Ry = 0 Om.
VYposens curnana B K74 Uc =2 MB .

BxarounThs pexxuM BHYTpEeHHEW Mopyisanuu reneparopa 11, m=30%.
HaGmonate Ha skpaHe ociuiorpada HampsKEHUE TOHAJIbHOW YacTOTHI,
MPOCIYyIIaTh B TUHAMUKe naHenu NoS ToHaIbHbIN 3BYK.

Bxutounts reneparop /2 W moaaTb OT HEro HEMOAYIMPOBAHHYIO
nomexy. 3Ha4€HHE 4YacTOThl TIOMEXHU f;; BHIOpATh TakuWM, 4TOObI TpakT I1Y
obecrnieunBan ociabnenue cymectBeHHO Ooinbiie 30 ab konebGanuii C
YaCTOTaMU:

I

Jopm+ =9 fr £fn
Jrp e = |p:fin £ fr
Jrp e = |p:f £ fc

b

b

, npup,q=1,2 3.
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VYcranoButh Hanpspbkenue nomexu Up B K74 (npu BBIKIIOYEHHOM
reHepatope I’/ u rereponune) mpuodimsutenbHo paBHbIM Ue. [loouepenHo
BBIKJTIOYAsl TEHEPATOPBl YOEIUTHCSI B TOM, YTO BOJBTMETP (PUKCUPYET UMEHHO
HaIpspKeHUe NpeoOpa3oBaHHONM YaCTOTHI.

Bxmrounts reneparopsl 1/, I'2 v reTepoivH. Y BEIWYNBas HANPSHKECHUE
noMexu ot 0 mo 200 MB, CHATh 3aBUCUMOCTh HAIPSOKEHUS Ha BBIXONE
n3MepuresbHoro tpakrta I/ Upggyxy ot Up Jns xaxporo 3nHauenus Up
paccuMTaTh 3HaUeHHs KO3 duLneHTa OJI0KUPOBAHMUS:

REJT = | UBBIX o - UBB]X I1IOM | / UBBIX ()

rie Uppx moy - HampsKEHUE Ha BBIXOJIE M3MEPUTENIbHOTO Tpakta /14
MIPU HAJTUIUHU TTIOMEXU;

Uppix 0 — HalpsDKEHHE Ha BBIXOJIE M3MEpUTENIbHOro Tpakta /1Y B
OTCYTCTBHUE TTIOMEXH.

[Toctpouts rpaduku  3aBucumoct  Uppy U kKod(pdunmeHta
OJIOKMpOBaHUSI OT YpOBHA ToMexHu. [IOBTOPUTH H3MEpEHHs MpU JPYroM
3HAQYEHHUH YaCTOTHI IOMEXH.

5.Uccneoosanue 3¢pghekma unmepmooynayuu

YceranoButs frkak B 1. 2.1, Ur = Uropr, Ry = 0 Om.

Ot renepatopoB I’/ u I2 monmarh KojeOaHUS HEMOMYIMPOBAHHBIX
nomex ¢ ypoBHamu Uy = Up; = Uy =20 MB. 3HaueHus 3TUX HAPSKEHUH
YCTaHABIIMBAIOTCS IOOYEPENHO M u3Mepstorcs B K74 BonbTMETpoM Bl.
3HadYeHUs YaCTOT NOMEX f77; U f BBIOpATh Tak, 4TOOBI

Jam = Jr— (fm1 £fm2 )= 465 k',

a Tpakt [I4 oOecneunBan ociabjaeHuEe CymecTBeHHO Oombie 30 nab
KOJIEOAHHUH C YaCTOTAMU:

S, fuem = |q:fr £ fm
S, fueme = |qfr £

, frp i = |p:f £,
, frp 2+ = |p:fm2 11l

npup, q =1, 2, 3.

PaccuntaHHble 3HAUEHUS YACTOT LEJIECOOOpPa3HO HAHECTH HA OCh
abciucc rpaguka pe30HAHCHOW XapaKTePUCTUKH H3MEPUTENBHOTO TpaKTa
114.
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YcranoBuTh Ha renepatopax /'/ u I'2 3HaueHus: BBIOpaHHBIX YacTOT fi7;
U f72, TOACTPOUTH B HEOOJBIIUX Tpe/iesaX YacTOTy OAHOTO M3 F€HEPATOPOB
[0 MakCMMyMy IIOKa3aHui BojpTMeTpa B3. IloodepenHo BbIKIIIOYAs
re”Heparopsl /1, I2 u rerepoauH, yOeAUThCS KaxAblii pa3 B MponagaHUuu
peoOpa3zoBaHHOT0 UHTEPMOIYIISIIMOHHOIO MPOAYKTa Ha BbIXoJe TpakTa [1Y.

WN3meputs ypoBeHb NpPOAYKTA HHTEPMOAYISALUMU Uppy Ha BBIXOJE
U3MEpUTEIBbHOr0 TpakTa [IY W BBUMUCIWTH 3HA4Ye€HHE KOIPULIMEHTA
MHTEPMOAYJIAIUU 2-T0 TIOPSIIKA:

KI/IM = UBbIX /(UH ) KO H3M TP)-

- NCCIIEAOBAHUE NMPEOBPA3OBATENA YACTOTbI -

O ]
—1 1 O +
R1 c3 2( Eor
2D G 1
OKT1 ' E[]Rz W] T P 5
KT4
z 1 c1
I VT s s2
% ° HR?* | ° " 90 @ ®o-
_9(@ KT2 C|=|2 11 21 3| 4 1 2 3 4
Y[ KTs i [II]RS[[]RG[II]m

\ 4

\ 4
; o

T i
oI LS

Puc.2.1. JIunieBas nanens cMmeHHoro O1noka «VccnenoBanue npeodpazoBaTess
4aCTOThI»
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KOHTpOJIBHBIe BOIIPOCHI

1. Kak nmpoucxonut npeoOpa3zoBaHue YaCTOThI?

2. Kakue BAX noikeH uMETh CMECUTENb JJIs HANpsDKEHUs] CUTHaja U
rerepoauHa’?

3. Kak BbiOMpaeTcss mpoMeKyTo4yHasi 4acToTa B CYINEPreTepoIUHHOM
MIPUEMHHKE?

4. Kakumu mepamu oclia0isieTcss JNeWCTBHE MOMEX MO0 MOOOYHBIM
KaHajaMm npuemMa?

5. Jlaiitre nmonsTue UHTEPHEPEHIIMOHHBIX CBUCTOB B NpeoOpaszoBaresne
YaCTOTBHI.

6. Jlaiire onpenenenue 3 exra HHTEPMOTYISAIHUH.

7. Haiite nonstue 3ppexra 6:10KUpOBaAHUS.
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Jlabopamopnas paboma 3
NCCIEJOBAHUE AMIUVIMTYJIHOI'O IETEKTOPA
Heab padoThl

U3 YUYHUTH IMPUHIUIIBI pa6 OThbI n OCHOBHBEIC XaPaAKTCPUCTHUKH
AMINIUTYAHBIX JCTCKTOPOB.

Conepxanue padorsbl

l. HccnenoBanre pabOThl aMIUTUTYJHOTO JETEKTOpa B PEXHUME
CWJIbHBIX U CJTA0BIX CUTHAJIOB.

2. HccnenoBanre MCKaKEHUM, BO3HUKAIOUIUX H3-3a HU30BITOUHOU
ITOCTOSIHHOM BPEMEHH Harpy3KHu.

3. HccnenoBaHne  HENWMHEWHBIX ~ MCKAXKEHUHM,  BO3HUKAKOLIUX
BCIICICTBHE HEPABEHCTBA HArpy30K JETEKTOpa Il MOCTOSHHOTO |
MIEPEMEHHOTO TOKa.

4. N3yuyenue ¢hopMbl UMITYJIBCOB TOKA, MPOTEKAIOLIETO Yepe3 AUO/I.

5.  CHATHE CTaTUYECKUX JETCKTOPHBIX XapaKTEPHUCTHUK.

6.  CHsATHE TMHAMUYECKUX JETCKTOPHBIX XapaKTEPUCTHK.

7. HccnenoBanue TMHEHHBIX HCKAXKEHUN B JJIETEKTOPE.

8. Onpenenenue koxpdunrenta Guibrpanuu BYU Hanpspkenus.

9.  HccnenoBanue neTekTopa, pabOTarOLIEro M0 CXEME C yIBOCHUEM
HaATIPSDKEHUSI.

10. HUccnepoBanue coBMecTHOM paborel YIIY u aMmiauTynHOro
JETEKTOPA.

Onucanue J1a00paTOPHOro MaKkeTra

MakeT BiiIO4aeT B ceOsl AMOJHBIA JETEKTOp U ILEMU KOMMYTAIIUH.
Buemnuil Bua nepegHel naHenyu MakeTa mpuBeieH Ha puc.3.1.

Ilepexmtoyatens S2 MO3BOJSIET H3MEHATh CXEMY JeTeKkTopa. B
MoJI0KeHNU / — mociieoBaTelibHasg cxeMa Ha auoae VDI, B mOonoKeHuu 2 —
CXeMa JIETEKTOpa C YABOCHUEM HaNpsbKeHUs Ha guonax VDI w VD2,

BbICOKOYAaCTOTHBIM CHUTHAJl TIOCTyNaeT Ha BXOJ Makera 4epes
KOaKCHaJbHbIE pa3beMbl, 0003HaUCHHbIE Ha JulleBor nanenu K71 u KT2.

B nmepBoM ciydae curHaia MoCTymaeT Yepe3 pa3AeiuTEeIbHbIN
koHJieHcaTop C/ HEMOCPEeICTBEHHO Ha BXOJ JeTekTopa. Paboune 4acTOThl B
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ATOM Clly4ae MOTYT BapbUpOBAThCS B IIMPOKUX Mpejenax (PeKOMEHIYyeMbIi
nuana3zoH - 400 — 500 xI'm).

Bo BTOpoM cilyyae cCcHrHaia [OCTyHaeT Ha JETEKTOp 4epe3
OJIHOKAaCKaJHbIM pe3oHaHCHBIM V//Y, w4acTtota HACTpOMKUM KOTOPOIO
(mpubnusutensno 400 — 500 «k['m) omnpenensercs mapaMeTpamu
KosnebarenpbHOro KoHTypa L1 - C2, a Takke BXOJIHOM €MKOCTBIO AETEKTOpa U
€MKOCThI0 Hu3MepuTenabHoro mnpubdopa. Kimrou S/ mo3Bosser oOTKIIOYATh
NETEKTOp OT KoHTypa VIIY.

IlepexitouaTens S3 U3MEHSET CONMPOTUBIICHUE HArPY3KH AETEKTOpA R,
KpoMe TOro B mMONOXKEHWH 5 MEPEKIOUATENss NapaJIEIbHO PE3UCTOPY
Harpy3ku nojkitoudaerca konjaencarop C4=50 u® (tabnuua 3.1)

Tabnuma 3.1
IlonoxeHue | 5 3 4 5
NepeKIIrovaTens S3
R,, xOm 51 110 | 1,5 | 100 | 100
C,, ud 3 53
ITocTostHHAS COCTaBJIAIONIAs TOKA hiys (o) €2} U3MeEpseTCs

MUKpoamnepmeTpoM PA (1o cxeme, M300paX€HHOW Ha MaHEIU CMEHHOTO
Oioka). PeanbHas BelMuMHAa TPOTEKAIONIETO TOKa OToOpaxaeTcss B
MUJUIHaMIIepax Ha HU(PPOBOM MHIUKATOPE U3MepuTens P, pacronokeHHOro
Ha nanenu Ne4 maGopatopHOW yCTaHOBKM (HampuMep MoKa3zaHUs MHANKATOpa
315 cnenyet uutath Kak 0,315 MA).

®opMmy TOKa, TPOTEKAIOUIETO Yepe3 101, MOXKHO Habmonath B K74 ¢
MOMOIIBIO ocuuyuIiorpada npu ycTaHoBKe S4 B MOJI0KEHUE 2.

BonpmMHCTBO M3MepeHHit B Ipoliecce  BBIMOJHEHHS  PadOThI
MIPOBOJMUTCS MPU YCTAHOBKE mepekitouareneit S71, S2, §4 B nonoxenue /. B
ClIyyae, KOT/1a UCIIOJIb3YyeTCs Apyras cXeMa KOMMYTAlllH, TO OTOBapUBAETC
0c000.

[lepexmtouatens S5 mnoakimo4aeT pe3uctopel R7  wim RS,
MMHUTHPYIOIIME pA3JIMYHbIE 3HAYECHHS BXOJHOIO CONPOTHBIEHUA Ry
CIEAYIOLIETO 3a JIETEKTOPOM YCUIUTENIbHOrO Kackama. R7 = 510 xOw;
R8 =6,2 xOwm.

J1J1s1 BBITIOJTHEHU S J1a0OPATOPHOU pabOoThl MCIOJIB3YIOTCS TeHepaTop BY
u reneparop HY, pacnonoxkeHHnble Ha naHenu No2 1abopaTOpHOIl YCTaHOBKH,
a TaK)K€ BOJIbTMETP, PACIIOIOKEHHBIN Ha nTaHenu Ne4.

JIOTIOMHUTENbHBIM ~ TPUOOPOM, HEOOXOJUMBIM  JJii  MPOBEACHHUS
paboThI, SIBISIETCS ABYXJIYUEBOM (IBYXKaHAJIbHBIN) ocuusuiorpad.
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IHopsinok BeIMOTHEHUsI padOTHI

1. Hccnedoseamv pabomy amniumyonHo2o OemeKmopa 6 pedHcume
CUTILHBIX U c1adblX cucHanoe (puc.3.2).

1.1. 3meputh kK03GUIMEHT BBIIPSAMIIEHUS B PEXHUME CHIBHOTO U
cnaboro curHana. [lepexnroyarenu wMakeTra YCTAaHOBUTh B ClEIYyIOLIEE
nonoxenue: S1 — 1, §2 -1, 83 — 1,54 — 1, S5 - 1. Ilpu satom R,=51 xOm,
C,=3 5.

Ilogate B KT1 ot BY reHeparopa HEMOAYJWPOBAHHOE HAINPSKEHUE
Upx=1 B c gacrotoii 400 — 500 kI'u (Hanpsikenue Ha Bbixoae HY reneparopa
noxkHO ObITh paBHO O B). KonTpons BenuumHbsl BY HampspkeHHUsS
ocymiecTBUTh B K73 ¢ momoiibio BojibT™MeTpa (manenb Ne4) B pexxume «BU».

IIpu sTOM mpenen u3MEPEHUs BOJBTMETpPA HE MEPEKIIOYACTCS |
cocTaBisier 2 B.

W3meputs ¢ mnomouipio BosibTMeTpa (maHenb Ned) 3HaueHnue
MOCTOSIHHOTO HaIpsiKeHusi Ha Harpyske aetekropa U- (B KT35). g sroro
BOJIBTMETP NMEPEKIIOYUTD B PEKUM U3MEPEHHS TOCTOSIHHOTO HAIPSKEHMUS.

PaccuutaTh K03 (HULHUEHT BBHITPSAMIICHUS:

Kg=U-/U,px,

rac Um Bx — AMIUIMTyda HANPsOKCHUA Ha BXOAC HOCTCKTOpPA,
UmBX= 1,414 ‘ng.

YMEHBIINTh HANPSHKEHUE HA BBIXOJE reHepaTopa 10 3Hadyenus 100 mB
(ms sroro B KTI momaTh HampsbKeHHE C BbIxoja TeHepatopa «—20aby).
[IpoxonTponupoBarh B K73 Cc moMouiplo BoJdbTMeTpa BenuuuHy U, gy,
u3Mmeputh U- u paccuutarh KoddduimeHT BoinpsmiieHus. CpaBHUTH €r0 CO
3Ha4eHUEM Kz TMPU CUIIBHOM CHUTHAJIE.

1.2. U3meputh k03P GULIMEHT nepesadu JEeTEKTOpa B PEKUME CUITBbHBIX
curHaios (puc.3.3).

IlopaTe oT BY renepaTopa HEMOAYJIUpPOBaHHOE HanpsikeHne Upy= 1 B.
Konrtpones BennunHbl BY HanpskeHHs OCyHIECTBUTh B K73 ¢ MOMOILIBIO
BoJibTMETpa (aHenb Ned) B pexxume «B Y.

BxiurouuTs pexuMm  BHYTpEHHEHM wmoxayisiuuu BY  reHeparopa,
yCTAaHOBUTh 10  ocuwwiorpady  rayouny — moxayisuuu — m=50%.
CunxpoHuzainus ociuiorpada — no Bxoay 2.

[IpoBecT OgHOBpEMEHHOE HAOJIOIEHUE BXOAHOTO M BBIXOIHOTO
CUTHAJIOB. YOEIUTbCsI B OTCYTCTBUM MCKaXEHUH BBIXOAHOTO CHUTHAJA.
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OnpenenuTs aMIUIATYAy HaOpsDKEHUsS 3BYKOBOM YacTOTHI Ha BBIXOJIE
netrekropa U,,o. Paccuntath K03 GULIMEHT nepegadn 1eTeKTopa:

K= Uno/m Uygpy.

1.3. HUccnenoBate wuckaxeHus AM-curHaia wu3-3a HEJIMHEHUHOCTH
JETEKTOPHON XapaKTEPUCTUKH. YBEIUYUTHh TIYOMHY MOIYJSIUU BXOJHOTO
curHasia g0 3HadeHuss m=90%. VYOeauTbCs B MOIBICHUUA WCKAKEHUN
BBIXOJIHOT'O HAIIPSIKEHUS.

YMEHBIIUTL CPEIHIO aMIUIUTYy CUTHAja Ha BBIXOJIe T€HEpaTopa 10
sHaueHust U, gpxy =100 MB. IIpousBectn HabM01€HIUE BXOJHOTO M BBIXOAHOTO
CUTHAJIOB M YOEIUTHCS B YBEITUUECHUU UCKAKCHUM.

2. Hccneooeamv uckariceHus, 603HUKAlOWIUe U3-3a U30bIMOUHOI
NOCMOAHHOU 8DEMEHU HAZPY3KU.

2.1. BblUMCIUTD KPUTHUYECKHE 3HAUCHMS TIIYOMHBI MoOAyJsuuu AM-
CUTHajla, BBIIIE KOTOPHIX HE BBIMOJHACTCS YCIOBUE OE3BIHEPIIMOHHOCTH
HAarpy3Ku Ha 4acTOTE MOAYJISALMUU [y U BO3MOXHO TOSBJIICHUE HEJIUHEUHBIX
UCKaXCHUM:

My, =1/ 1+(Q,,7,)°

rae Q, =27F,,, 4= Ry Cy - IOCTOSHHAsI BDEMEHH 3arPy3KH.

Pacuer Bemonuuts npu Fu=1kl'm mig Tpex 3HAYEHHU NOCTOSIHHOM
BPEMEHHU, COOTBETCTBYIOLIUX CONPOTUBICHUSIM Harpy3ku Rp= 51 xOMm u
Ri= 100 xOm nipu Cp= 30D, a takxke Ry= 100 kOM npu Cp= 53uO.

2.2. llpu U,ppx =1 B nabmiomath Ha 3KkpaHe ocuusuiorpada dopmy
HaIpsDKEHUs] Ha Harpys3Ke JIeTeKTopa JJi YKa3aHHBIX B M. 2.1 3HaueHusx Ry
u Cpy. BpiOOp cOOTBETCTBYIOIIEH HArpy3ku OOECIEYMBAETCS YCTaHOBKOM
nepexiIouaTes S3 B mojaoxeHue 1, 4 unu 5.

2.3. 3mensia ramyOuHy MOAYISIMU 3aUKCUPOBATh 3HAUSHUS TITYOUHBI
MOJAYJSIUY, IPU KOTOPBIX MOSBISAIOTCS UCKaxeHusi. OOpaTuTh BHUMAaHKUE Ha
MOSIBJICHUE HMCKAKEHUW TuMa “Iuibl” M Ha MX 3aBUCUMOCTH OT TIyOHHBI
MOAYJISIMU U 3HayeHus: 7y. CONOCTaBUTh 3KCHEPUMEHTAIbHbIE 3HAUCHUS

Myp, C PACUETHBIMU.

3.  Hccnedosamv  HenuHellHble  UCKAMNCEHUA,  GO3HUKAIOUjUe
ecineocmeue HepAGeHCMEA HAZPY30K O0emeKmopa 0731 NOCHMOAHHO20 U
nepemenno20 moka.

3.1. Paccuurtarh TeopeTuyeckoe 3HauyeHue TIIyOMHBI MOIYISIUU, NPU

KOTOpOﬁ BO3MOXKHO IOSIBJICHUE HEIMHEHHBIX HCK&)KCHHfI, O6YCJ'IOBJ'ICHH]'::IX
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HCOANHAKOBBIMH 3HAYCHUIMHU COIIPOTUBJICHUA Harpy3kKu ACTCKTOpA
IMOCTOAIHHOMY TOKY RH " IICPEMCHHOMY TOKY RHgl

mgpr= Rua / RH,

Trac RH_Q = RHRy/ (RH + Ry)
Pacuer BBINMOTHUTD [J1s1 3HaUeHUN Ry U Ry, yKa3aHHBIX B Tabsmie 3.2.

Tabnuma3.2

[Tomosx. Mgpr TEOP _TIPA Mgpr u3my OPA
NCPCKIL. Ry Ry=510 kOM | Ry=6.2 kOMm | Ry=510 kOMm | Ry=6,2 kOm

S3 S5B 1l S5B1.2 S5B 1l S5B 1.2

1 51 kOm

2 10 xOm

3 1,5 kxOm

4 100 kOMm

3.2. Cpeantoro ammuryny AM-curnana U,gpy YCTaHOBUTH
MaKCUMaJIbHO BO3MOXKHOU mipu m =50 %. C momomblo ocuuuiorpada
HaOmonarh curHansl B K76 mnpu pa3nuuHblx 3HaueHusx Ry (S3 B
nosioxkeHusix /-2-3-4) u Ry (S5 B nonoxenusix /-2). [Ipocnenurs u3sMeHeHne
XapakTepa UCKaXEHUN MPHU U3MEHEHUH TITyOMHBI MOAYJISIUU U 3HAYCHUN Ry
UR V.

4. Haonwoams ghopmy umnynbcoe moka, npomexarouieco yepe3 ouoo
(puc.4).

4.1. VYCTaHOBUTP ~ MaKCHUMAaJbHO BO3MOXHYIO aMIUTUTYy
HEMOAYJIUPOBaHHOTO curHana U,pzy Ha BXOJl€ JETEKTOpa M H3MEpPUTH €€
3HaueHue. TymOnep S4 yCTaHOBUTH B MOJIOKEHUE 2.

Ha6monats ¢hopMy MMMIYyJIbCOB TOKAa B LENHU AMOAA MPH PA3TUUHBIX
3HaueHusAX Ry. CuHxpoHuzaius ocuwuiorpada — no Bxony /.

4.2. UccnenoBath 3aBUCUMOCTH yTJia OTCE€UKH (6) OT 3HAUYCHHU Ry
3HadyeHue O onpeAenuTh 1Mo ociuuiorpamme pu Ry =51 kOm, Ry =10 kOwm,
Ry =1,5 kOm. Ilo mkane Mukpoamiepmerpa 3adUKCHPOBATh 3HAUCHUS
MOCTOSIHHOM COCTAaBIISIFOIIEH TOKa 1uoja /- B KaKJIOM ciIydae.

4.3. Paccuutarh 3Ha4YeHUs KOI(P(OUIMEHTOB BBIIPAMIICHUS TIPH
MU3MEPEHHBIX 3HAaUCHUSIX 6

Kog=cos 0
U CPaBHUTH UX CO 3HaYEHUSIMU Kz, PACCUNTAHHBIMU MO BBIPAXKEHUIO
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RB =/ RH/ Umgx.

5. Cuame cmamuueckue O0emeKmopHbvle XapaKmepucmuku (cxema
NOOKI0YeHUll coomeemcmeyem puc.3.2).

5.1. CHATb 3aBUCHUMOCTH TOCTOSIHHOW COCTaBJsAIOIIEd TOoka /- OT
HalpsDKeHHUsT Ha BXoje aeTekropa Upy NOpH 3HAYEHUM CONPOTHUBIICHUS
Harpy3ku Ry =51 kOwm (83 — B nmonoxxenuu /). Ot reHepatopa BY moxaTs Ha
BXOJl IETEKTOpPAa HEMOAYJIUPOBaHHOE HamnpspkeHue ¢ yactorod 400-500 xI'm.
Wzmensist 3Hauenust Ugy B umHTepBaie 50-1000 mB, dukcupoBaTh 3HaUeHUS
I-. JIna xaxgoro 3HaueHuss Upy paccuuTaTh 3HAYEHHS aMIUIUTYAbI
BBICOKOYACTOTHOTO HAIIPS)KEHHS HA BXOJIE AETEKTOPA

U,px =V2Uy
HaIpsDKEHUs Ha Harpy3Ke
U.=R,I.
Kod(ppureHTa BEIIPSIMIICHUS

K,=U_/U,,,

Pe3ynbpTaThl n3MepeHuil 1 pacueToB 0HOPMUTH B BUJIE€ TAOJIHIIBI.

5.2. TloBTOpuUTh HccnenoBaHus M. 5.1. IpU 3HAYEHUU CONPOTHUBIICHUS
Harpy3ku Ry =10 kOwm (S3 — B monoxeHuu 2).

[loctpouts rpaduxu 3aBucumocreit /- , U- u Kz or U,y 1pu
Ri=51 xOm u Ry =10 kOM. CpaBHuTh 3HaueHUs1 Kz B peKUME CHWIBHBIX U
cJ1a0bIX CUTHAJIOB.

Tymbnep S4 nepeBecTu B MojgoxeHUe /.

b

6. Cuamep Ounamuveckue 0emeKmopHbvle XapakKmepucmuku (cxema
NOOKI0YeHUll coomeemcmeyem puc.3.3).

VYcTaHOBUTH 3HAYEHHE CONMPOTUBIEHUS Harpy3ku Ry =10 kOm (S3 — B
MIOJI0KCHUH 2).

6.1. Ilpu mnocrtossHHOM TrayomHe ™Moaysiuuun m=50% HU3MEHATh
HanpspkeHue Upy Ha BXoae aerektopa B uHTepBasie oT 100 mo 1000 MB u
¢dbuxkcupoBaTh 3HaueHue HampspkeHus B K75 Uppy. (M3mepenue Upy
MPOBOJMUTCS B pexxume BosibTMeTpa «BU», mamepenne Uppy MPOBOIUTCSA B
pexume «HY»).

6.2. TlognepxuBasi TOCTOSTHHBIM YPOBEHb HAIPSOKCHHUs] Ha BXOJIC
netrekropa (Ugy=const), ”3MEHATH TIyOUHY MOIyJsauuu B uuteppaie ot 10%
10 90% u dukcupoBath Uppy. U3mepenust npoectu mis Upxy=100 MB u
Upx=1000 mB. Paccuntats ko3¢ puirieHT nepenayu:
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K 1=
[Toctpouts rpaduxu 3aBucumocteil Uppy OT Upy, Uppy 0OT m, Ky ot
m. OTMETUTH 00J1acTh, TJIe eTeKTOpHas XapakTtepucTtuka Uppy OT Upy UMeeT

HEJIMHEMHBIN XapakTep.

- UBbIX / mUBX -

7. Hccnedoeamwv nuuelinvle uCKaxceHus 6 OemeKkmope (cxema
COCOUHEHUIL CO2TIACHO puc.3.3).

CHATh  XapaKTepUCTUKY BEPHOCTH BOCIIPOM3BEACHUS JIETEKTOpA.
HaGmionate  (a3zoBble  CABUTM  BBIXOJHOTO  CHUTHAJA  OTHOCUTEIBHO
orudaroriei.

7.1. YcraHOBUTH MaKCHUMaJIbHO BO3MOKHOE 3HAYCHHUE
BBICOKOYACTOTHOTO HAIpPsDKEHMsT Ha BXOJI€ JeTeKTopa U 3a(uKCUpOBaTh
3HaueHue Upy C MOMOIIBIO BOJBTMETPA.

VYcranoBuTh ryOMHy Moayisuuu reHepatopa BY, pasuoil 50%.
Cunxponu3zarus ocuusiorpada — 1o Bxoay 2.

VYeranoButs Ry =100 kOm, Cy=3aD, Ry=510kOM (53 B m0o10XKEHUH 4,
S5 B nonoxxenuu 1).

M3mensia F); B untepBasie 400 — 16000 ['m mpu HEM3MEHHBIX
3HaueHUsIX m U Uy, CHATh 3aBUCUMOCTD HaIpsDKEHUsI HU3KOoM yacTothl Uy, B
KT5 ot F). JInis 5T0TO NIEpEeBECTH BOJIBTMETP B peKUM usmepenus HY.

7.2. YcranoButh Ry=10 kOM, Cy=30®D, Ry=510kOm (S3 B moJIo)KeHUHU
2, §5 B nonoxenun /). Usmensas F), B untepBane 400 — 16000 'y npu
HEU3MEHHBIX 3HaueHUsAX m U Upy, CHITh 3aBUCHUMOCTh HANPSHKCHUS HU3KOU
yactotel Un B KT5 ot Fyy,.

7.3. Iloctpoutb Ha OAHOM uepTexke rpaduku 3aBucumocteit Ug oT Fy,
npu Ry =100kOM u Ry =10 kOmM. OTMETUTh YaCTOTHI BEPXHETO cpe3a Fyixc.
Cnenatb BBIBOJ O BIUSHHUM 3HAUEHUS Ry Ha CTENEHb JIMHEHHBIX HUCKAXKESHUM
B 00JIaCTH BEPXHUX YaCTOT MOYJISIIIUH.

7.4. IIpoBectu HAOMIOAEHNE (Pa30BOTO CABHUIa BHIXOIHOTO HAMPSHKCHUS
OTHOCHUTEJIHO OTruOaroiiel BXOJHOIO CHUTHaja Ha BEPXHHUX 4YacTOTax
MOYJISAIMH. 3apUCOBATh OCIIILIOIPAMMY.

8. Onpedenumo koIppuyuenm purempayuu BY nanpaxncenus.

8.1. Ilomate Ha BXOA JAETEKTOpa HEMOIYJHUPOBAHHBIM CUTHAI C
gactoroi 400 - 500 kI'm W MakCUMaJIbHO BO3MOYXHOM aMIUIUTYIOM.
N3mepuTs HampskeHue Ha Bxone aerekropa Uspy.

C nomorpto ociuiorpada onpeneanTh BEIMUYMHY BbICOKOYACTOTHOM
COCTaBJISIOIIEN HanpshkeHHUs Ha Harpy3ke Uy npu 3HadeHusx Ry =1,5 kOwm,
Ry =10 kOM u Ry =51 kOm.
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8.2. Paccunratp 3HaueHus ko3pdpunuenta GUIbTpaLnu:

ComnocTaBUTh MMOJTYUYCHHBIC 3HAUCHUSA C OKUIACMbIMHU, OIIPCACIICHHBIMHA

o ¢hopmyiie
Ky, =7 fR,Cy

8.3. YcranoButs m=50%. Habntonath ocluiiorpaMMbl HalpsiKEHUsT B
KT6 npu pa3nuunbix 3HaueHUAX Ry, OOpaTuTh BHUMAHHE Ha IUIOXYIO
(GuUIBTpaLMIO BEHICOKOYACTOTHOTO HANPsDKEHUS Ha Harpyske npu Ry=1,5 kOwm,
MPOSBIIAIONIYIOCS B YTONIIEHUH U PA3MBITOCTH JIMHUW CUTHAJIA.

9. Hccnreooeamv 0emexkmop, pabomarowiuit no cxeme ¢ y08oeHUeM
Hanpa3ceHus.

ITepexmtouaTens S2 yCTaHOBUTH B MOJIOKEHUE 2, MepekiarodaTenu S/,
S3,54u S5 - B nmonoxenwne /.

9.1. Tlomatp Ha BXxoj JAeTekTopa AM-curHan ¢ MaKCUMalbHO
BO3MOXHOU amrumutynoit 1 m=50%. HaGmtogaTh Ha SKpaHe JBYXKaHAJIbHOTO
ocuuuiorpadga HanpsLKeHHs Ha BXOJE M BBIXOJIE€ IETEKTOPA.

[IpoBectu uccnenoBanus, aHajnoruuneie m. 1. M3mMepeHHbIe 3HaUCHUS
Kp n K conocTaBUTh ¢ COOTBETCTBYIOIMMU MOKA3aTEIsIMU OJHOJINOIHOTO
JIETEKTOpA.

9.2. Tlo ykazaHuiOo mpernoaaBaTessi MPOBECTH HCCIEAOBaHUE APYTHX
nokasaresiel JeTeKTOpa ¢ yIBOCHUEM HANPSKEHUS.

IlepexntouaTtens S2 yCTaHOBUTH B MOJIOKEHHE .

10. Hccneooeamv coemecmuyro paoomy YIId u amnaumyonozo
demeKkmopa (cxema noOKIOUeHUIl coomeemcmayem puc. 3.5).

10.1. Cusare AYX VIIY.

OtkirounTh AE€TEKTOpP OT BbIXOAa VIIY; nig 3TOro yCTaHOBUTH
TymbOIep S/ B nonoxenue 2.

Or BY reneparopa mnonarb Ha Bxox Y/IY HeMOIyJIHpPOBAHHOE
HarnpsbkeHue nopsaka | MmB. BonbTMmeTp nepeBectu B pexuM nusmepenus BY.

N3mensaTs yactory BY reneparopa B mpezenax €ro NepecTpoMKd OT
MUHUMAJIBHON 10 MaKCHUMaJlbHOM, (PMKCHUPOBATh BEIMUYMHY HAIPSKEHUS Ha
Bbixoze VIIY (B KT3). Pe3ynbTaThl U3MEpEHUI IOMECTUTH B TaOJIUILY.

[TocTpouTts rpaduix HopmMupoBanHoit AYX VIIY.

Ilopximrounts nerekrop K Beixony VIIY; nns 3T0r0  yCTaHOBUTH
TymbOiep S/ B nonoxxenue /.
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Custe AYX VII9 npu R, = 100 xOm, R, = 10 kxOm u R, = 1,5 xOm .
[loctpouts rpaduku HopmupoBaHHbiXx AYX. Caenatb BBIBOABI O BIUSHUU
CONPOTHUBIICHUS HArPY3KH JIETEKTOpa Ha napamerpsl VY.

10.2. CHATh AMHAMHUYECKUE JETEKTOPHBIE XapaKTEPUCTUKU A/ ¢ VIIY.

[TepexntovaTens S3 yctaHOBUTH B TiosioxkeHue 4 (R, = 100 kOm).

ITopate Ha Bxon VIIY monynupoBaHHOE HampskeHue nopsiaka 1 MB c
m=50%. Yacrory BY reHepatopa yCTaHOBUTHb 110 MAKCUMYMY IOKa3aHUM
BOJIbTMETpA.

CunxpoHuzarnus ociuiorpada — no Bxoay 2.

M3mensas F), B wuHtepBasie 400 — 16000 I'm mpum HEW3MEHHBIX
3HaueHUsAX m U Upy, CHATHh 3aBUCUMOCTD HaIpsKEHUsI HU3KOM JacToTel Uy, B
KT5 ot F),. Ing 5T0T0 NNEpeBECTH BOJIBTMETP B PEXKUM U3MepeHus HY.

[loctpouts rpaduk 3aBucumoctu Uy ot Fy npu Ry=100 xOwm.
OTMeTuTh 4YacToTy BepxHero cpe3a Fyuxc. CpaBHUTH pe3yibTaTamu,
MTOJIyYEHHBIMH B 1. 7.3.

° © NCCIEAOBAHUE AMIMJIATYOHOIO QETEKTOPA © o
@ KTs
S3
A - 900 0 0 -
1 T 1 2 3 4 5
KT1 c1 KT3
KT6
KT2 S5 1 1
} $
1 12 2 S1 S2 sS4 S5 2
Cc2 L1 L2
R7 | R8
>[4 §’
T 3!
@] (0]

Puc.3.1. JIunenas nmaHejIb CMEHHOI'O 010Ka ((HCCHCI[OB&HI/IC AMIIIUTYIHOT'O
ACTCKTOpa»
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Puc.3.3. UccnenoBanue paboThl aMIUIMTYIHOTO AETEKTOPA B PEXKUME
CWJIBbHBIX M CJIA0BIX CUTHAJIOB (OmpeseneHne ko3 duirenTa nepeaadu

JETEKTOpa)
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Puc.3.5. UccnenoBanue coBMectHoi padoTel YIIU u ammiutyaHoro
JETEKTOpa
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KOHTpOJIBHBIe BOIIPOCHI

1. Ha ocHOBE Kakux CHUCTEM MOYKHO pPEaIUu30BaTh aMIUIATYAHBII
JIETEKTOP?

2. Tlosicaure mpuHun padotsl A/l

3. Kakue nckaxeHus: BOSHUKAIOT MpHU JIeTeKTHpoBaHuu AM koneOanuii
U KaKue crnocoObl 00pbObI C HUIMH CYIIECTBYIOT?

4. HapucyiitTe ¥ TOSCHUTE JUArpaMMmbl HaNpsOKEHUS — TpH
neTeKTupoBaHuu AM KosieOaHMil.

5. IlpuBenure U moscHUTE (OPMBI UMITYJIBCOB TOKA, MPOTEKAIOUIETO
4yepe3 JUOJ.

Buumanue!

B cmennvix 6Onoxax «Hccneoosanue amniumyoHo2o 0OemeKkmopay,
Hanpsxcenue ¢ KT5 nodaemcsa wma 6xo0 eonvmmempa P2, komopuwiil
noKazviéaem HNOCMOAHHYIO COCMABIAIOUWYIO BbINPAMIEHHO20 0emeKmopom
nepemMenHO20 HanPANCeHUs..

Jannaa mooepruzayus noseonsiem Ynpocmums Npoyecc Npo8eoeHUs:
Jaabopamoproi pabomul, m.K. omnadaem HeoOX00UMOCMb NOOKIIOYEHUS.
gHewiHezo gonommempa Kk KT5 0na uzmepenusi noCmosaHHo20 HANPAXCEHUs Ha
Haepysxe demexkmopa U- .

IIpeoen uzmepenus éonommempa P2 pagen 2 B.

IIpu uccneoosanuu oemexmopa, pabomarouje2o no cxeme ¢ y0BoeHUeM
HAanpsicerusl, B803MONCHO NpesbluleHue YKA3AHHo20 npedena. B oannom

cyyae peKomMeHOyemcs YMeHbUUMb HAnpaXceHue Ha 6xooe demekmopa Ha 3
ob.
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Jlabopamopnas paboma 4
NCCIEJOBAHUE YACTOTHBIX JIETEKTOPOB
Heab padoThl

HSY‘II/ITB MIPUHIUITBL IMOCTPOCHHUA HYaCTOTHBIX ACTCKTOPOB,
OKCIICPUMCHTAJIBHO HCCICAOBATH IIPOUCCC ACTCKTUPOBAHUA UM - cursanosn
Ha OCHOBC:

- Hp606pa3OBaHI/IH W3MCHEHHUS 4YacTOThl KoJicOaHMWS B M3MEHEHUE
AMINIATYAbI C TOCICAYIOIINM JCTCKTUPOBAHUCM C ITOMOIIBIO aMIUIMTYAHOT O
ACTCKTOpA,

- Hp606pa3OBaHI/IH W3MEHEHMS YacTOThI KojeOaHHsI B M3MEHEHHE (1)3351
C mocjicaAyromuM JCTCKTUPOBAHUCM C ITIOMOIIBIO q)aSOBOFO ACTCKTOPA.

Conepxanue padorsbl

1. CHATHE TETEKTOPHOW XapaKTePUCTUKHA YACTOTHOT'O JIETEKTOpa Ha
OCHOBE pacCTpPOEHHOTO KOHTYpa (merexkrop Ne 1).

2. CHATHE NETEKTOPHOM XapaKTEPUCTUKH APOOHOTO YaCTOTHOTO
nerektopa (aetexktop Ne 2)

3. CHATHE TETEKTOPHOU XapaKTePUCTUKHA YACTOTHOTO JIETEKTOpa Ha
ocHoBe (ha3oBoro getekropa (aerexkrop Ne3).

4.  HaOmomeHune ©W aHaIM3 WCKAXCHUH CHTHaja Ha BBIXOJC
JIETEKTOPOB.

5. CHSTHE YaCTOTHBIX XapaKTEPUCTUK JIETEKTOPOB.

6. CpaBHenue kod(phUIMEHTOB Tepejauu JETEKTOPOB.

Onucanue J1a00paTOPHOro MakeTra

Ha puc. 4.1. npuBegeHa JuueBas TNaHelb CMEHHOro OJoka
«/ccnenoBanye 4acTOTHBIX IETEKTOPOB)

Maker Bkiatouaer B cebs BY reHepatop ¢ BO3MOXKHOCTBIO
OCYLIECTBIICHUSI YaCTOTHOM MOAYJSLHU U TpPU CXEMbl YaCTOTHBIX
JNETEKTOPOB.

BY renepatop B KOHTpoJbHOM Touke K73 dopmupyer UYM
CUHYCOMJAIIBHOE HAIPSIKEHUE C PEryJIUpyEeMbIM HHIEKCOM MOAYJIALUU U
ammuutygo U.. Yactora reHepauuu f. perynupyercs B auanazone 2200-
2900 xI'm nmepemenHbiM pesucropom YACTOTA. Ammmuryna U, UM
HaIpsDKEHUST peryaupyercss nepeMeHHbIM pesuctopom AMIUI. Mupekc
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YaCTOTHOM MOXYJSILMM 3aBUCUT OT BEJIMYMHBI MojgaHHoro Ha KT/
MOJYJUPYIOLIETO HANpsHKEHUsT HU3KoM vactotel U, oT reHepatopa HY
(pekoMeHyemblii nuana3on Hampsokenuit 0,1 B — 0,5 B).

Maket COIEepKUT AETEKTOPHI, BHIIIOJHEHHBIE HA OCHOBE:

o PacCTpPOEHHOT0 KOHTYpa U AMOJHOTO AeTekTopa (aetextop Ne 1);
o JIPOOHOI0 YaCTOTHOTO JeTekTopa (aeTektop Ne 2);
o ($a30BOro JETEKTOpa C OAMHOYHBIM KOHTYPOM (Z1eTeKTop No3).

[Tepexntoyatens BbBIBOP JETEKTOPA (SI — S83) cuyxur s
MOAKJIFOUEHHS TOW WJIM HHOW CXEMBI JE€TEKTOpA.

B cxemax nerektopoB NeNe 1 u 3 umeeTcss BO3MOKHOCTh MOAKIIOUECHUS
napajjieibHO — KoJie0aTeIbHOMY  KOHTYPY  PE3UCTOPOB C  MOMOIIBIO
HE3aBUCHUMOrO0 nepekirovarens R1-R2.

IlocTosiHHAsT COCTaBNIAIONIAS HANPSKEHUS C BbIXOAA AETEKTOpa 4epe3
nepexitoyatesnb BBIBOP JIETEKTOPA nonaercs Ha K74 n otoOpaxaercst B
BOJIbTaX Ha IU(GPOBOM HHIUKATOpE H3Meputens P2, pacrnoiaoKeHHOro Ha
nanenu Ne4 jabopaTopHON YCTaHOBKH.

J1J1s1 BBITIOJTHEHMSI JTaOOpaTOPHOU pabOThI TAKKE UCTIOIB3YIOTCS:

. renepatop HY, pacnonioxennbiii Ha nanenu Ne2 jmaGopatopHOit
YCTaHOBKHU. Vcnonb3yeTes 1y MOAYJISIUUU HanpsbKeHus: BY reneparopa;
° m3Mepurenb  PI,  pacnonoxeHHbli Ha  maHenu — Ne4,

OTOOpaXKalollMii B BOJbTaX HANpsOKEHHWE CMEIEeHUs Ha Bapukane BY
reHepaTopa;

° 4acTOTOMEp, PACHOJIOKEHHBIH Ha maHenu Nod4, HEoOXOAMMBII
JUJIL KOHTPOJIA 4acToThl BY reneparopa.
° BOJILTMETP, PacCIOJIOKCHHBIN Ha maHenu Nod4, HeoOXOAUMBIHN 15t

u3Mepenus BenuunHbl HY HampsiokeHus: Ha BbIxojie Aetekropa. Mcnonb3yercs
B pexxume «HUY».

JIOTIONMHUTENbHBIM ~ TIPUOOPOM, HEOOXOJAMMBIM  JUIsl  MPOBEACHUS
paboThI, SIBISIETCS ABYXJIYyUeBOM (IBYXKaHAJIbHBIN) ocuusuiorpad.

IHopsinok BeIMOTHEHUsI padOTHI

1. Cuamb mooynayuonnyro xapaxmepucmuxy BUY zenepamopa
(3asucumocmv uacmomovl CUHYCOUOATLHO20 HANPANHCEHUA HA BbIX00E
2eHepamopa om HaAnPAMNCEHUA CMEU|CHUA 6apuKkana).

[Ipoussectu coeaunenus coriacHo puc.4.2. Pazseptky ocummiorpada
CHHXPOHHU3UPOBATH 1O BXOAY /.

Pyuxoi «Hactora» U3MEHATH HANPSHKEHUE CMELICHUS Ha Bapukare BY
reHeparopa OT MUHUMAJIBHOTO 10 MakCUMaibHOro. HampsikeHune cMmeneHus
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oToOpakaeTcs B BOJIbTax HUGPOBBIM UHIUKATOpOM u3Meputens Pl. Yacrtora
TeHEPaToOpPa ONPEAEIIAETC YaCTOTOMEPOM.
Pe3ynbpTaThl u3MepeHuii 3aHectu B Tabnuiy 4. 1.

Tabnuua 4.1

Hanpsixenue cmemenus Ucu, B
Yacrora reneparopa f., ['1]

[loctpouts 3aBucumocts  f.=f(Ucm). Ilo rpaduky omnpenenurb
J€BUALIMIO YAaCTOThl F€HEpAaTOpa MPH PA3IMYHbIX HANPSIKEHUAX CMEILIEHUs U
ammuntygax HY HanpsokeHus: Ha Bapukare (1o 3aaHuio MpernojaBaTes).

Ha skpane ocumiorpada HabaoAaTh OCHMIIIIOTPaMMYy HANPSKEHUS Ha
BbIXOJIe BY renepartopa (B K73).

2. CHamb  OemeKmopHyw  XapaKkmepucmukKy  4YacmomHo20
0emeKmopa Ha 0CHOo8e PaccmpoeHno20 konmypa (0emexkmop Ne 1).

JI71 3TOTO MOJYYHUTh 3aBUCUMOCTD IOCTOSTHHOM cocTaBiisironier U- Ha
BBIXOJE YAaCTOTHOTO JETEKTOpa OT HW3MEHEHMS 4YacTOThl CHUTHajla Mpu
orcyrctBur Moayisuu (U, = 0).

VYcranosuts nepexirouarens BBIBOP JIETEKTOPA B nonoxenue /.

ITepemennbiMm pesuctopom HACTOTA u3MeHATh YACTOTY HANIPSIKEHUS
Ha BbIXone BY renepatopa f. B mpenenax 2200-2900 kI'u, mpu sTOM
¢duxcupoBath BenuuuHy U- B K74 10 TIOKa3aHUSIM HMHAUKATOpa
m3mepurens P2.

[IpoBectn wu3MepeHus [JJs JABYX BeIWYUH  jgoOporHoctn QO
PE30HAHCHOTO KOHTypa JIeTeKTopa: MoJKIoueH pesuctop RI  (Q));
MOAKIIOUEH pe3uctop R2 (0,).

Pe3ynbTaThl n3mMepenuii 3aHectu B TaOauIbl. [locTpouTh AETEKTOPHBIE
xapaktepuctuku Uy, =f(f.) nnsa pasznuubabix Q. OnpeaenuTh YacTOThI
MAaKCHUMaJbHO  JIMHEWMHBIX  Y4YaCTKOB  JE€TEKTOPHOM  XapaKTEpHUCTUKHU
(BO3pAcCTAIOMIETO f,; U YOBIBAIOILETO f)2).

CHATb ~ JETEKTOPHYIO  XapaKTEPUCTUKY  JIPOOHOro  YacTOTHOIO
netekropa (nerexkrop Ne 2). J[1s 3TOro Mmoixy4uTh 3aBUCUMOCTH MOCTOSIHHOM
cocTaBistome U- Ha BBIXOJE YaCTOTHOTO JIETEKTOPa OT U3MEHEHUS YaCTOThI
CUTHAJIA TIPU OTCYTCTBUU Monyisiiuu (U, = 0).

VYcranosuts nepexirodaress BBIBOP JIETEKTOPA B nonoxenue 2.

ITepemennbiMm pesuctopom HACTOTA u3MeHATh YACTOTY HAIIPSKEHUS
Ha BbIXone BY renepatopa f. B mpenenax 2200-2900 kI'u, mpu sTOM
¢dbuxcupoBath BenuuuHy U- B K74 10 TIOKa3aHUSIM HMHAUKATOpa
m3mepurens P2.
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Pe3ynbpTaThl u3Mepenuit 3aHecTy B Ta0auIy. [1ocTpouTh AETEKTOPHYIO
xapakTepuctuky Uy,.=f (f.).

OmnpenenuTs CpemHIO f, YacTOTy Ha MAaKCHMAJbHO JIMHEHHOM
Y4acTKE JETEKTOPHON XapaKTEPUCTHUKH.

CHATb  JETEKTOPHYIO XapaKTEpUCTUKY (a3oBOro Jerekropa ¢
OJIMHOYHBIM KOHTYpoM (metexktop Ne3). JInsi 3TOro mojayduTh 3aBUCUMOCTH
MIOCTOSIHHOM cocTaBisitomied U- Ha BBIXOJE YacCTOTHOTO JIETEKTOpa OT
M3MEHEHMS YacTOThl CUTHANA MpU OTCYTCTBUM Monyisauuu (U, = 0).

VYcranosuts nepexirouaress BBIBOP JIETEKTOPA B nonoxenue 3.

IlepemennsiMm pezuctopoM HACTOTA U3MEHATh YaCTOTY HaIPSKEHUS
Ha BbIXone BY renepatopa f. B mpenenax 2200-2900 kI'u, mpu sTOM
¢ukcupoBath BenuuuHy U- B K74 1o T1oOKa3aHUsIM HMHJUKAaTOpa
m3mepurens P2.

[IpoBectT u3MepeHust sl JIBYX BEJIMYMH Ja00poTHOCTH (O
PE30HAHCHOTO KOHTypa JIeTeKTopa: MoJKIoueH pesuctop RI  (Q));
MOAKIIOUEH pe3uctop R2 (0,).

Pe3ynbpTaThl n3Mepenuii 3anecTy B Ta0auIbl. [IocTpOUTh 1eTEKTOpHBIE
xapaktepuctuku Uy,,,=f (f.) ans paznuunsix Q.

OmnpenenuTs CpemHIO f, YacTOTy Ha MAaKCHMAJbHO JIMHEHHOM
Yy4acTKE JETEKTOPHON XapaKTEPUCTHUKH.

3. Haoawoams nuzkouacmommulii CUCHATI HA 8bIX00€ OemeKmopa.

OueHuTh UCKaXEHUsI HU3KOYACTOTHOI'O CHUTHAJa Ha BBIXOJE JAETEKTOpa
IIPY OTKJIOHEHUH 3HAY€HUs f. OT f, 17 JAHHOTO BHJA ETEKTOPA.

[IpousBectu coenunHenus cornacHo puc.4.3. PazpepTky ocuusmiorpada
CUHXPOHU3UPOBATh MO BXOAY 2.

VYcranosuts nepexintouaresi BbIBOP JIETEKTOPA B nonoxenue /.

VYcranoute nepeMeHHbIM pe3uctopom YACTOTA wacrory BY
reHepaTopa, paBHYIO f,, A JaHHOrO BHJa JeTekropa. IlepemeHHBIN
pesucrop «AMIIJL» ycTaHOBUTH B KpaliHEE MOJI0KEHUE MO0 YaCOBOM CTPETIKE.

YcranoButrs yactoty reHeparopa HY 1000 T'u. VYcTaHOBUTH
HampspDKeHHe Ha BbIXoAe TeHeparopa HY MakcUMalbHO BO3MOXHBIM B
npenenax U, = 100 — 500 MB takum oOpa3zoM, 4ToObl HAPSHKEHHE HU3KON
gactotel U, Ha BbIxoje nerektopa (B K74), HabGmiomaemMoe Ha DJKpaHe
ocumuiorpaga, Meno BUJl HEMCKAKEHHON CUHYCOU/IBI.

[lepemennbim pesuctopoM UACTOTA wu3MeHATh BEeNUYUHY f. W
HaOmoAaTh MCKaxeHue (Gopmbl HU3KoyacTOTHOro curHaina Ug, Ha 3KpaHe
ocumiorpaga. OOpaTuTh BHUMaHUE Ha B3aMMHOE COOTBETCTBHE YAaCTOTHI f.,
4acTOT Mepern0oB JIE€TEKTOPHOW XapaKTepUCTUKH M BUJA HCKAKECHUI.
CnenaTth HEOOXOUMBIE BBIBOJIBI.
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OOpatuTh BHUMaHUE HA B3AaUMHOE COOTBETCTBHE (ha3bl HAMPSKEHUS HA
BBIXOJIE JETEKTOpa W 3HaKa KPYTHU3HBl JETEKTOPHOM XapaKTEPUCTUKU Ha
4acToTe fc, JUIA JAaHHOTO BHJA JETEKTOPA.

ITepemennbiM  pesuctopoM  «AMIIL»  uU3MEHATH  aMIUIUTYdyY
HaIpspKEHUs Ha BbIXoAe BY reneparopa OT MakCUMaIbHOM 10 MUHUMAJIBHOM.
OTMETUTh U3MEHECHHUE aMIUIUTYAbl H Y HanpsKeHUs Ha BBIXOJE JETEKTOpa.

AHaNOrM4HO MpoBeCcTH HAOMOAeHUS 1151 1eTeKTopoB NoNe 2 u 3.

[Tpumeuanue. [ns nerexropoB NeNe 1 u 3 HaGnroAeHUS IPOBECTU MTPU
MOAKJIIOUEHHBIX Pe3UcTOpax R1.

CnenaTth HEOOXOUMBIE BBIBOIBI.

4. Cnamob yacmomHnuple XapaKmepucmuku 0emeKmopoas.

IIpousBecTu coequHEeHUs coriaacHo puc.4.4.

VYcranosuts nepexirouaress BBIBOP JIETEKTOPA B nonoxenue /.

Bxmrounths reHeparop HHU3KOW 4acToThl. Fpy=1000 I'm. YcraHOBHUTH
HampspDKeHHe Ha BbIXoJle TeHeparopa HY (HampspkeHHE MOIYJIHUPYIOLIETO
curnana U, Ha BXoJie reHepaTopa Beicokoit yactotsl B K717) U,, = 100 MB.

VYcranoBute  nepeMeHHbIM  pesuctopoM  UACTOTA  wacrory
reHepaTopa BBICOKOM 4acTOTHI, PABHYIO CPEAHEN YACTOTE JUHEWHOIO y4acTKa
JETEKTOPHOW XapaKTEPUCTHKH f, I JAHHOTO BHJA IETEKTOPA.

Bonpr™meTp nepeectu B pexum «HU».

[TonyuuTs 3aBUCUMOCTD 3 PeKkTuBHOrO 3HaAUeHUs Hanpsokenus U Ha
BBIXO/JIE€ IETEKTOPA OT YaCTOThI MOAYJISIUUU F),, , UBMEHSS YaCTOTY MOIYJISIIUA
F,, B nnanazone 20 'ty - 20 k', Pe3ynbrarsl u3MepeHuii 3aHeCTy B TaOJUITY.

F,,x['m| 002 | ... | ... | ... | ...|]...1200
Un,B

AHaIOrM4HO MPOBECTU U3MEpeHHUs Al 1eTeKTOpoB NeNe 2 1 3.
ITpumeuanue. [{ns nerexkropoB NeNe 1 m 3 m3mepeHus nmpoBecTu Ipu
MOAKJIIOUEHHBIX Pe3UCTOpax R1.

5. Cpagnumv KoIppuuyuenmovr nepedauu Oemexkmopoé Ha
PA3TUYHBIX YACHOMAX MOOYIAUUU.
Cnenatb HEOOXOIUMBIC BBIBOIBI.

6. /lononnumensHoe 3ad0anue (Cxema COeIMHEHUN COTJIACHO puc.4.2).

Bxon 1 ocummnorpada nonxmtounth kK K73. PazBeptky ocumuiorpada
CHHXPOHHU3UPOBATH 1O BXOAY /.
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VYcranoBute 4yactory reHepatopa HY 1000 T'm. VYcraHoButh
HaIpsDKEHHE Ha BbIxoJe renepatopa H4 U, = 0 mB.

[lepexntoyaTenb  TOPU3OHTAIIBHOM  pa3BepTKH  ocuusuiorpada
yCTaHOBUTH B TosioxkeHue 0,5 mMxc/nen. [onyuuts ycTolunBoe M300pakeHne
HECKOJIBKHUX MEPUOJI0B CUHYCOMIAJIbHOTO HAIPSKEHUSI BHICOKON 4acTOThI O€3
MOZYJISLIMH.

VYBenuuuBas HalpsbKeHHE Ha BeIxoae reneparopa HY U, ot 0 mB no
500 mB nabmonath «pa3MbiBaHHE» U300paK€HUS B MPAaBOW YacTH KpaHa,
T.€. UI3MEHEHHE MTHOBEHHOI'0 3HaueHus (a3l HampsikeHuss BY B mpolecce
YaCTOTHOM MOJYJISILUU.

o UCCJIEQOBAHME YACTOTHbLIX AETEKTOPOB o
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Puc. 4.1. JIuneBas nanens cmendoro 61oka « MCCJIIEJJOBAHUE
YACTOTHBIX IETEKTOPOB»
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Puc.4. 4. Coequnenue 3J1eMEHTOB J1a00paTOPHON YCTAHOBKH ISl CHATHUS
YaCTOTHBIX XapaKTEPUCTHUK AETEKTOPOB

KOHTpOJIBHBIC BOIIPOCHI

1. B xakux ycTpoHCTBaX OCYIIECTBISETCS YACTOTHOE IETEKTUPOBaHUE?

2. Ykaxute 0ocCOOCHHOCTH OJTHOTAKTHBIX U OanaHcHbIX Y /1.

3. [IpuBeauTe NPUHLIMIHUAIBHBIE CXEMbl U TOSCHUTE MPUHIUIT paOOThI
YJI ¢ mpeoOpa3zoBaHuEM OTKIOHEHUS YACTOTHl B U3MEHEHUE aMIUTUTY/IbI.

4. KakoBpl npuUHOMNUWAIbHAs cxema W nOpuHIun aedcteus Y/ ¢

OJIMHOYHBIM KOHTYPOM, MPEoOpa3yrIINM U3MCHCHHE YacTOThI B U3MCHCHHUE
bazwi?

5. [IpuBenute knaccudukammio YJI.
6. [TosicHUTE TOJTyYCHHBIC YaCTOTHBIC XapaKTEPUCTUKH JICTEKTOPOB.
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Jlabopamopnas paboma 5
NCCIEJOBAHUE CUCTEMbI APY IPUEMHHUKA
Heab padoTsbI
M3yuuTh  OpUHOMIB  TOCTPOCHUS  CHUCTEM  aBTOMATHYECKOM
perynupoBku  ycuwieHus  (APY)  TPHEMHHUKOB,  3KCIEPUMEHTAIBHO

HCCIIEIOBaTh MHEPLUHMOHHYIO cucremy APY, conmocTaBuTh pe3yiabTaThbl C
TEOPETUYECKUMU CBEACHUSIMHU O cucteMax APY.

OcHOBHBIE BONPOCHI Kypca, u3ydyaemble Iepel BbIMOJHEHHEM
padoThI

1.  Ha3nadenuwe, npuHUMI JEUCTBHS U KiIaccu(UKAIUS CHUCTEM
APY.

2. O¢ddextuBHoCTh cucteMbl APY 1 crioco0bl ee MOBBIIIEHUS.

3. Br16op nocrosiHHOM BpemeHu (punbTpa cuctemsl APY.

Conepxanue padoThI

l. Omnpenenenrne MakCUMaNbHOTO KO3 PuUIMeHTa yCuiieHus TpaKkTa.

2 CHsTHE peryaupoBOYHON XapaKTEPUCTUKH.

3. HccnepgoBanue  aMIUTUTYJHO-aMIUIMTYJHBIX  XapaKTEPUCTHUK
TpakxTa.

4.  HccnenoBaHue BIMSHUS TOCTOSSHHOM  BpeMeHHM  (UIbTpa

cucrtembl APY Ha uckaxeunsas AM-cursasa.
5. Pacuer aMIUIMTYJHO-aMIUIMTYAHBIX XapaKTEPUCTUK TpakKTa U
CpPaBHEHHE UX C PE3YJIbTATAMH IKCIICPUMEHTA.

Onucanue 1a00paTOPHOro MaKeTa

Ha puc.5.1. npuBeneH BHENTHUI BUJ JTUIIEBOM MTaHEIN CMEHHOTO OJ10Ka
«HMccnenoBanue cuctemel APY .

HccnenyeMblii MakeT MpeACcTaBiIsieT CO00M YCUITUTENb MPOMEKYTOUHOM
yacTtoTsl (¥V/1Y9) npueMHUKa ¢ aMILTUTYIHBIM JIETEKTOPOM U cuctemont APY.
PerynupoBka yCuIE€HHMS OCYILIECTBISIETCS W3MEHEHHUEM peXHuMa  I10
IIOCTOSIHHOMY TOKY TpaH3ucTtopoB VIIY. Ilpu BeikintoueHHOU cucteme APY B
peXUMeE PYUYHOH PEryIupOBKH yCUiIEHHs (MepekioyaTensb S2 B MOJ0KEHUU
“PPY”) nmns sroil umenu ciaykuT noreHuuomerp «PPVY», BbiBeneHHBIM Ha
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MEPENHIO TaHENb. 3HAYEHUE HANpPSKEHUsS PEryJIMpOBKU  YCHIICHUS,
nojaBaeMoro Ha kackaawsl VIIY, oroOpaxkaercs B BOJIbTax Ha LU(PPOBOM
UHAUKaTope usmeputens Pl, pacnonaoxxeHHoro Ha nanenu Ned nabopaTopHoi
YCTAHOBKH.

C Boixoga VIIY (rue3no K7T3) ycuneHHbI curHajg MojaeTcss Ha
aMIUIMTYIHbI  getektop. [IponmerektupoBanublii curHan (rue3no KTY5)
MOCTyMaeT Ha YCUIUTeNb mnocTtosHHoro Toka (VIIT) cucrtembl APY.
Koadumment ycunenus VIIT 3aBUCUT OT mosiokeHUs nepekiatouarens S5. K
Boixony VIIT (KT6) MOIKIIOYEH OJHO3BEHHBIM (UIBTP HU3KOH YaCTOTHI
@HY, m1nocTosiHHasT BpPEMEHHM KOTOPOTO T 3aBUCUT OT IIOJIOKEHUS
nepexiouarens S3 u pasHa 0,01c unu 5 mkc. [lepBoe 3HaUE€HHE TUNTMYHO AJIs
MHEPLUUOHHBIX cuUCTeM APY TNpUEMHHKOB pPaauOCBA3M C aMIUIUTYIHOMN
Moayisiuuer. Bropoe 3HaueHue oOTpa)kaeT CUTyaluio, KOrJa II0CTOSIHHAs
Bpemenun @HY BbiOpaHa HENmpaBUIBHO U JeHCTBUE cucTeMbl APY npuBonut
K UCKaKEHHIO 3aKOHA MOAyJiAluu AM-curHana.

[Ipu BxItOueHHOU cucreme APY (nmepexitouatenb S2 B TMOJOXKEHUU
APY) ¢ pocrom curHaima Ha Bxoae VIIY (raesnmo K72) Bo3pacraet
IIOCTOSIHHOE HANpPSOKEHWE Ha BBIXOJAE JIETEKTOpAa. OTO HAINpPSKEHUE
ycunusaerca YVIIT n yepes @HY Bo3neucTtByeT Ha TpaH3uctopsl VIIY,
yMeHblIas ero koddg¢uuuent ycwienus. C NMOMOLIbI0 nepekitouarens S4
MO>KHO BKJIFOUHTH 33J€PKKY cpabatbiBanust APY.

CtpykTypHas cxema JIaDOpaTOpHOIO MakeTa BKJIIOYAET TaKkKe
reHepaTop MPSIMOYTOJIbHBIX UMMYJIbCOB (/M) U aMIUTUTYAHBIA MOIYJSTOP
(AM). Tlpu mnomayue ©Ha K71 HEMOAYyIHMPOBAHHOTO CHHYCOUJAIBHOTO
Hanpspkenus /19 u npu BkmodeHHoM [ M (tymbnep SI B nonoxxenun BKII)
Ha Bxox VIIY mocrymaer HanpspDKEHUE IPOMEXKYTOYHOM YacTOTHl C
MPSMOYT'OJIbHBIM 3aKOHOM MOAYJISIUUK. VIMEHHO NaHHBIN 3aKOH MOIYJISLIUHU
MO3BOJISIET 0oJiee HArISAHO MPOAEMOHCTPUPOBATH BIUSHHUE MHEPIIMOHHOCTH
cucteMbl APY Ha QopMmy curHana mpu pas3iMyHBIX BEJIMYMHAX MOCTOSTHHOM
BpeMeHU (pUIbTpa HU3KON YacTOTHI.

Jlsist BBINIOJIHEHUSI TaOOPaTOPHON pabOThl UCHOJIB3YIOTCS BCTPOCHHBIE
U3MepUTEIIbHbIE MPUOOPHI J1A0OPAaTOPHON YCTAHOBKHU:

. m3meputens  PI,  pacnonoxkeHHeli  Ha  maHenu — Ned,
0TOOpaKalolMii B BOJIbTaX 3HAUCHUE HANPSHKEHUS PETyJIUPOBKU YCUIICHHUS,

. reHeparop BY, pacnonoXeHHbI Ha TaHenu Ne2;

. reHeparop HY, pacnoyioxxeHHbIN Ha naHenu No2;

o BOJIbTMETP, PACIIOJIOKEHHBIN Ha maHenu Ne4.

JIOTIOMHUTENbHBIMU  PUOOpaMH, HEOOXOAUMBIMHU ISl POBEICHHUS
paboThI, SIBISIOTCS:
o JIBYXJy4eBOU (ABYXKaHAJIBHBIN) ocuiorpad;
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o MUJUTUBOJIBTMETP MIEPEMEHHOTO HAIIPSIAKEHHUS.
IHopsinok BeIMOTHEHUsI padOTHI

1. Onpeoenumo MaKkcumanvHoe 3HaueHue Koighpuyuenma
ycunenua YII9 (puc.5.2).

K VITY maxe — U(s‘blx yiq /st yid

I'eHepaTop UMITYJILCOB BBIKIIIOYEH.

Cuctema APY BoikiItoueHa (S2 B mosioxkenuu PPY).

Bxrounts reneparop BY na nanenu Ne2.

YcranoBuTh yactoty reuepatopa BY f..,~ 455 k11 .

YcraHoBUT, Ha BbIXOAE TreHepatopa BY  HeMoaylIupoOBaHHOE
Hanpspkenue (m=0 %). [ns sroro HeoOXoIMMO, 4TOOBI HANpsSKEHHE Ha
Bbixozie HY reneparopa Obuto pasuo 0 B.

YcTaHOBUTH BBIXOTHOE HAIPSDKEHUE BY reHeparopa
U(s‘blx cen Uf;x \Zics ~5 MB ('46 HB B)

Jl71s1 5TOTO HEOOXOAUMO MMOJATh HampsbkeHue Ha Bxon VIIY ¢ Beixoja
reHepatopa «-40 nb» m Ha mKane WHAMKATOpa ypoBHS BY ¢ NOMOIIBIO
perynsatopa «YpoBeHb BU» ycTaHOBUTH CTpENKy Ha 3HaUeHUE «-6 nb»

Hanpsikenue Ha Bbeixoge VIIY (B KT73) wusMmepsieTcss BHEIIHUM
BOJIbTMETPOM

Hamnpsixenne PPY BreicTaBisieTcss TakuM 00Opa3oM, YTOOBI YCHIICHHE
VIIY Obu10 MaKCUMAaJIbHBIM.

2. Cuamwv pezynupoeounyro xapaxmepucmuxy YII9 (3aBUCUMOCTb
kodpunmenta ycunenus VIIY Kypy OT  BeIWYUHBI  HANPSDKCHUS
perynupoBaus U,..).

Jns sroro  HeoOXomuMo mojxath Ha Bxox VIIY  (KT2)
HEMOJYJIUPOBAHHOE IepeMeHHOoe HamnpsikeHue Ugypy =5 MB, usMenars
noteHuuoMerpom PPY  wanpsokenune perynupoBanusa ot 0 mo 12 B
(¢ukcupoBare 3HaueHus U, NO TMOKaszaHWAM usMmepurens PI) u
¢ukcupoBath U, vy B KT3. Ha ocHOBaHMU pe3yiabTaTOB 3KCIEpUMEHTa
paccUuTaTh ¥ MOCTPOUTH TpaduK 3aBUCUMOCTH Ky OT Ule..

U,.,B o1 23] .. [..7T.. 712

U(s‘blx yiq 9B
K= U(s‘blx yviid /U(;x yid
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3. Onpeodenums ko3gppuuuenm ycunenua YIIT Ky npu paznuunvix
nonoscenuax nepexarouamensn S35 (puc.5.3).

Kyir = U gux viir /' U e v

Jlns mpoBeneHUs M3MEpeHWil HeoOxonmumo Ha Bxoa VIIY monpath
MOZYJIMPOBAHHOE HAIPSIKEHHE MPOMEXKYTOUHOM YacTOThl mopsaka 5 MB.
Monaynsauuss BY  reHepaTtopa OCYIIECTBISIETCS HANPSKEHUEM  HU3KOHN
4acTOTHI, IOJIaBaEMBIM OT /Y TeHepaTopa, pacloyIoKEHHOTO Ha nmaHenu No2.
['myOunHa MOyIALMK 3aBUCUT OT BEJIMUMHBI Hanpsokenus HY.

YcTaHOBUTH MakcUMaibHOE ycuiienue VI74.

Tym6nep S4 «3AJJEPXKXKA APY» ycranoButh B nojoxxenre BbIKJI.

Bxmrounts nutanue HY reneparopa. Y CTaHOBUTB €r0 YaCTOTY MOpPsIKa
1000 I'w.

Ha6monats Ha akpane ocumiorpada Hanpsxkenue B K73.

N3menss BeixogHoe HanpsbkeHue HY reneparopa peryiasitopoM «Ugy,»,
TOOUTHCS TIIYOUHBI MOAYJIAMH TIopsiaka m=>50 %.

3arem:

a) u3MeHss TIyOuHy wMoayisiuuu u ycuienue VII4 poGutbes
HanpspKeHUs: Hu3Koi yactotsl Ha Bxone VIIT (B KT5) nopsanka 10 - 20 mB.

3anucath Benuuuny U ¢, yir;

0) u3MepuTh HamNpsLKeHHE HU3KOM yacToThl Ha Beixone VIIT (B KT6)
npu  pasnuyHbeix nonoxenusx (K1, K2, K3) nepexmouarens S5
YCUJIEHUE VIIT. U3Mmepenue npou3BOAUTCS BONIbTMETpOM maHenu Ned B
pexume «HY».

ITonoxenue nepexmtouarens S5 | K1 | K2 | K3
Uf;bleHT > B B KT6

Kyir= U gux vt/ U ox vir

4. Cuame u nocmpoumsv amnaumyouylo xapaxkmepucmuxy YIId
(3aBucumMocTh Uy, ot U,,) ipu pa3oMKHyTOU metie APY u MakcuMallbHOM
yeusienuu Y114 (cxema coenMHeHU Ha puc.5.2):

- mepeKiItoyaTenp S2 - B nojoxeHun «PPYy;

- renepatop HY Beikitouen (m=0 %);

- nOepeMeHHbIM pesuctopoM PPY  ycTaHOBUTP MakcHMalbHOE
Hanpspkenue PPV

- B K73 u3MepATh HanpsikeHue Ha Beixoae VII4,

- 3aT€M M3MEHATh BBIXOJIHOE HanpshkeHue BY reneparopa ot 0,1 MB 1o

60— 100 MB .
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Benmnunna HanpspkeHus Ha BbIXoJe BY reHepaTopa, BbIpaXKEHHas B
nbB, ompenensercs anreOpanyeckod CyMMOW TMOKa3aHMM HMHAMKATOpa
YPOBEHb BY u ocnabneHueM, yka3aHHBIM PSJIOM C COOTBETCTBYIOLIUM
pazbemoMm BY renepatopa. (Hampumep: HampspkeHHUE CHUMAETCsl ¢ pa3bema
«-40 nb», nokazanus unaukaropa YPOBEHD BY «-12 nby», 3Hauut ¢ Beixona
BY reneparopa cuumaercsa Hanpspbkenue —52 n1bB wim 2,51 mkB). Tabnuna
MepeBOJia 3HAYEHUW YpPOBHS HANPSHKEHUS W3 OTHOCHUTENIBHBIX €IUHUIl B
a0COJIIOTHBIE MPUBE/ICHA B HPUIOHCEHUU.

Benuuunsl Hanpsixenuit B K72 u K73 ¢ukcupoBaTh B TaOJIULIE.

Uex iy » HBB
Uex iy » mB
U(s‘blx iy » MB

[To mosy4eHHBIM JaHHBIM MOCTPOUTH 3aBUCUMOCTD Uy viry=t(Usy viry)-

5. Cuamv u nocmpoumsv amnaumyouyro xapaxmepucmuxy YIId
(3aBucuMoCThb Uy, OT U,,) Tipu 3amMKHYTOM TIeTiie APY:

- mepekIiroyaTesb S2 yCTaHOBUTH B MOJI0keHHE APY.

B octanpHOM MeTOAMKA Ta ke, 4TO B I1.4.

W3mepeHus IpOBOAUTH MPH PA3IUYHBIX MOJIOKEHUAX TIEPEKITIOYaTCIICH
S4uS5.

Usx yiru , 1bB
Ugx vy , MB

3anepxka APY Boikn | K1
3anepxka APY Boikn | K2
3anepxka APY Boikn | K3
3anepxka APY BKI K1
3anepxka APY BKI K2
3anepxka APY BKI K3

Usbzx vy » MB

[To mony4eHHBIM JaHHBIM MOCTPOUTH 3aBUCUMOCTU Ul viry=H(Usy viry)
B T€X K€ KOOPJMHATHBIX OCAX, YTO U B M.4.

[IpoBectn oneHky 3ddexkruBHocTH cucreMbl APY. g 3Toro
OTpEJICIUTh U3MEHEHHE YPOBHS BBIXOJHOIO CHUTHaia (B JgeuuOenax) mpu
yBelInueHun BXoJHOro Ha S0ab otHocutenbHo Uy, vy = -601bB.
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6. Onpedenumsp 3HaueHUA 6XOOHBLIX YPOBHEI, HAYUHAA C KOMOPbHIX
eo3nukaem uckaxcenue AM-cuenana (puc. 5.4).

Jlns mpoBeneHWs M3MEpeHWil HeoOxonumo Ha Bxoa VIIY monpath
MOJIYJIMPOBAHHOE HANPS)KEHUE MPOMEKYTOUYHOW YacTOThl mopsiaka 5 MmB.
Monymsauuss BY reHepatopa OCYIIECTBISETCA HAINPSHKEHUEM  HU3KOU
4acTOThI, MoJ1aBaeMbIM OT HY reHeparopa, pacrnojioxeHHOro Ha naHenu No2.
['myOuHa MOyJISIITUU 3aBUCUT OT BEJTMYMHBI Hanpsbkenus HY.

YcTaHOBUTH MakcUMalibHOE ycuienue VIIY.

VY CTaHOBUTH NEPEKITIOYATEND 53 B MOJOKEHUE «T1».

Bxarounts nuranune HY reHepatopa. YCTaHOBUTb €ro 4acToOTy
nopsiaka 1000 I'o.

HaGmonats Ha akpane ocumiorpada Hanpskenue B K73.

N3smenss Beixonnoe HamnpspbkeHnne HY reneparopa peryimsatopom «Upgyx»,
TOOUTHCS TIIYOUHBI MOAY MK Topsiaka m=>50 %.

Jlng Tpex ciy4vaes:

-PPY;

-APY c 3apepxxoit npu K3;

-APY 6e3 3anepxku npu K3

ONpPEAECIUTh MAaKCUMAJIbHBIE 3HAYEHUsI BXOJHOTO HanpsokeHus U, vy,
MPU  KOTOPBIX CTAHOBSTCA 3aMETHBI Ha TJa3 HCKaXeHus orudaromien
BBIXOJIHOTO cUTHaJIa B K73 U Ha BBIXOJE aMIUTUTYAHOTO AeTekTopa (B KT4).

OLeHuTh YBEIWYEHHE JAMHAMUYECKOTO [Mana3oHa TpakTa IIpu
WCIOJIb30BAHUU CUCTEMBI APY.

7. Hccneoosame énuanue nocmosaunou epemenu @HY na pabomy
cucmemwvt APY npu ycunenuu AM nanpaixicenus.

7.1. Ha Bxoxg VII9 mnomatb MOAYJIMPOBAHHOE HAIPSKECHHE
IIPOMEKYTOYHOM YacTOTHI IOopsiika 5 MB.

APY BxitoueHa. 3aaepxka APY BbIKIIIOUEHA.

HaGmonars Ha akpane ocuuiuiorpada Hanpsbkenus B K73 u KT4.

Y CTaHOBUTH NEPEKITIOUATEND S3 B TTOJI0KEHUE «T2).

OTMETUTh YMEHbIIIEHNE TTTyOUHBI MOJYJISIIMN HAMPSKEHUST Ha BBIXOJIE
VII9 n ymeHnbleHUe aMIUIUTYAbl Y HalpsiKEHUs Ha BBIXOJE AETEKTOpa.

7.2. Beikimrounts HY reneparop.

[Ipoun3BecTu coeTMHEHU COTJIACHO PHUC.S.S.

C Beixoma BY reneparopa Ha K7/ mnopaTe HEMOIYJIHPOBAHHOE
HaIpsKEHHE IPOMEKYTOYHOM 4acToThl mopsaka 50 mMB.

TymOnepom S/ BKIIOYUTH T€HEPATOP MPSMOYTOJIBHBIX UMITYJIBCOB.
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Habmronate Ha skpaHe ocumiuiorpaga MOIyJIUPOBAHHOE HAIPsDKEHHE

MPOMEKYTOUHOM yacToThl B K73 (y4 1) U mpsAMOYrojibHOE MOIYJIHPYIOLIEe
Hanpspkenue B K74 (oiyu 2) :

e B pexuMme PPY npu MakCUMajabHOM YCUICHUH
e B pexume APY npu K1, K2, K3. Ilocrosunas Bpemenu @PHY tl;
e Bpexume APY npu K1, K2, K3. IlocrosHnasa Bpemenn @HY 12.

OueHuTh BiAUsSHUE NOCTOSSHHOM BpemMeHu @HY (t1>12) Ha uCKakeHue
¢dbopmbl orubatoeit AM-curnana npu padore APY.

° MCCNEOQOBAHUE CUCTEMbI APY °
o o}
KT1 AV KT2 :_ - _y_l'll_—l - -: 3AnEP§K4KA APY
/NG J] |
n A ,B\g gAY BbIKIT 48)) BKI1
_9 / [
° °
o PV
e I
BbIKIT ° 3 °© (Co
G (@)cuHxp T4 T2 KTS
KTé
PPY ‘— ) -9 @® @ °
o dHY YT K1 K2 K3 o

Puc.5.1. BHemnuii BUI JIMLIEBOH ITAHEIN CMEHHOTO OJIOKA
«MCCIIEJOBAHUWE CUCTEMBI APY»
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Puc.5.3. Onpenenenue kodpdunuenta ycunenus YVIIT

55




Munnusonstmetrp  Ocuunnorpad
Bxon Bxoa 1 onnzcj
Briok Ne2 Briok Ne4
B B o MCENENOBAHUE CUCTEMbI|APY . [ P1 | | P2 |
PR 4550 -
re PYEO TouHo. I
n e I:l Y o o o
o G@ by
— S0000 @ N .
FEHEFATOP HY ru . kMy N @
N , w:mm. ° 1000 c‘;“
rouo . 0 -20 -40 nB ycunE:;E ynT ° :‘ :“;“0 o-o
||||||v@j@)@)?!lﬂI Q..;O a1 22 02 2 20 BN
.UBhIX o000 o C @ © “ ° © @ n:ono.nw:m.m:l @
Briok Ne3 (cMeHHbIii 6nok)
Puc.5.4. OHpCI_[eJIeHI/Ie BXOJHBIX yp0BHeﬁ, IMPpHU KOTOPBIX BO3HUKAIOT
nckaxeHuss AM-curHaia
MunnusonsTMeTp  Ocuunnorpadg
BXoa BXog 1 Exonzo
Brok Ne2 Brok Ne4
B B o WCCNEOBAHUE CUCTEMbI|APY o [Pt | | p2 |
o o o
R 4550, 21 .
[N ] S4
TPYEO TOMHO I} BALEPXKA APY
R i e : ) o : :
AMAMAZOH G BKN TS = =
— @ E0000 & or o2 [ .
KTa © @
e c s MW
S 5 e
TouHo . 0 -20 -40 AB ycunEaaE ynt ° :' :":'.0 o-o
©0606 °c®ee- 21 2 @z B
onomow BKN Kl K2 K3 .
. Uexo 0000 o C @ ° ° ¢ © @ "Ii-nl.nm.ulpl?ﬂlol @

o

o

o

Brok Ne3 (cmeHHbIin Briok)
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56

Halla




KOHTpOJIBHBIe BOIIPOCHI

1. Ilepeuncnure BUABI U TUIIBI PETYIUPOBOK B IPUEMHUKAX.

2. KakoBO Ha3Ha4Y€HUE PETYIUPOBOK?

3. Kakue cnocoObl perylMpoBKH YCUJICHUSI PE30HAHCHOI'O YCHIIMTENs
Bel 3HaeTe?

4. Kakum o00pa3oM OCYIIECTBISETCS pPEryaupoBka KoddduimenTa
YCUWICHUS YCUJIUTENS U KAKOBBI €€ MMPEUMYIIECTBA U HETOCTATKH ?

5. IlpuBegute CTPYKTypHbIE CXeMbl OOpaTHOW, MpsAMOH U
KoMOuHUpoBaHHOW APY 1 npoBeauTe MX CpaBHUTEIBHBIN aHAIN3.

6. KakoBbI cTpyKTypHasi cCXeMa U Ha3HauYEHHE 3JIeMEHTOB APY?

7. IlpuBeaute cxemy ¢uiabtpa APY. KakoBo HaznaueHue ¢puibTpa B
cucreme APY?
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HHPUJIOKEHHUE

TABJIMIIA TIEPEBOJIA 3HAUEHMI1 YPOBHS HATIPSI)KEHUS U3
OTHOCUTEJIBHBIX EJJMHUIL B ABCOJIFOTHBIE

Tabnuua MO3BOJISIET TMEPEBECTH 3HAYEHUS OTHOCUTEIBHBIX YpOBHEU
HaIMpsDKeHUH, BBIpaXXEHHBIX B Aerubenax ortHocutensHo 1 B (nb B), B
a0COJIOTHBIE €AMHUIBI HAIPSDKEHUS] — MUKPOBOJIBTHI (MKB), KoTOpBIE MEX Y
co00¥1 CBsI3aHbI CIASAYIOIIMMU BHIPAXKEHUSIMU

¢ (abB) =20 Ig E (MxB) - 10°/ 1 (B),
E (MKB) — 10 [&(nbB) + 120]/20‘

3HaUYCHUIO HaNpsOKCHWS B MKB, yka3zaHHOMY B KaXJIOH KIIETKE
TaOJIMIIBI, COOTBETCTBYET OTHOCUTEILHBIN YPOBEHb, PaBHBIN alTrecOpandecKou
CyMM€ YHCEJ, CTOSIIUX B 3ar0JIOBKaX, COOTBETCTBYIOIINX JAHHBIM CTPOKE U
CTOJIOIY

YpoBHH, -9 -8 -7 -6 -5
nbB
-80 35,5 39,8 44,7 50,1 56,2
70 112 126 141 159 178
-60 355 398 447 501 562
-50 1120 1260 1410 1590 1780
-40 3,55-10° | 3,98-10° | 4,47-10° | 5,01-10° | 5,62-10°
-30 11,2:10° | 12,6:10° | 14,1-10° | 15,9-10° | 17,8:10°
20 35,5-10° | 39.8-10° | 44,7-10° | 50,1-10° | 56,2:10°
-10 112-10° | 126-10° | 141-10° | 159-10° | 178-10°
0 355-10° | 398:10° | 447-10° | 501:10° | 562-10°
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YpoBHH, -4 -3 -2 -1 0
nbB
-80 63,1 70,8 79.4 89,1 100
70 200 224 251 282 316
-60 631 708 794 891 1000
-50 2000 2240 2510 2820 3160
-40 6,31-10° | 7,08:10° | 7,94-10° | 8,91-10° 10*
-30 20,0-10° | 22,4-10° | 25,1-10° | 28,2-10° | 31,6:10°
20 63,1-10° | 70,8:10° | 79.4-10° | 89,1-10° 10°
-10 200-10° | 224-10° | 251-10° | 282:10° | 316-10°

0 631-10° | 708:10° | 794-10° | 891-10° 10°
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gﬁ.& Hazapos M.M.

%/; Xakumos 3.T.

@/ﬁ// Axmenona I'.H.
W Mup3saes 1. A.
OTBETCTBEHHBIN PEIAKTOP: K.T.H., _ ) JlaBponOekoB J].A.
JIOLIEHT =

Koppexkrop: AbnynnaeBa C.X.
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Bocumra pyxcar aTuoaam 20.01.2012 .
buunmu 60x84 1/16. bocma Tadoru 4.0
Ananm 20. bByroprma — Ne 142
TomkeHT aX00POT TEXHOJIOTUAJIAPU YHHBEPCUTETH
«Hamp-mar0aa» 0y aMMuaa 401 3 THIAHU.
TomkenT m., Amup Temyp kyuacu, 108-yii.
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