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BCTVYIIHI 3AYBAXKEHHSA

[uxn mabopaTopHUX poOIT MO Kypcy «CxeMOTeXHIKa paioeIeKTPOHHIX
anapatiB (4. 1)» BKJIIOYa€ YOTUPHU JTaOOpaTOPHI POOOTH.

st gomycky mo jabopaTopHOi poOOTH CTYACHTY HEOOXITHO Mepen
KOXXHOIO pOOOTOI0 BWKOHATH KOHTPOJIbHE 3aBlIaHHA. SIKIIO 3aBAaHHS HE
BUKOHAHE (HE3aJ0BUIbHA OIliHKAa), TO CTYJIEHT A0 JIabopaTOpHOi pOOOTH HE
JIOTTYCKA€ETHCS.

OuiHioBaHHS 3HATh CTYAEHTIB IIPOBOJMTBLCSA Y  BIJAMOBIAHOCTI 3
PEUTHHTOBOIO CUCTEMOIO.

JlaGopatopHi poOOTH BHUKOHYIOTHCSI CTYAEHTAaMH B CKJIajl IIeCTH abo

BOCBMU OpHTa.



JIABOPATOPHA POBOTA Ne 1

Tema podoTu: BumiproBaHHs mapaMeTpiB IMiICHIIOBAYA 3BYKOBUX YaCTOT

Mera poGorm: BuBUEHHS METOJIB MPOBEJACHHS EJICKTPUYHUX BHUMIPIOBAHb

1.1.
1.2.
1.3.
1.4.

[134.

1.5.
1.6.

napamMeTpiB  migcwioBada  3BykoBux  uvactor  (II3Y),
BUMipioBaHHa mapameTpiB [I3Y, mnepeBipka BiAMNOBIIHOCTI

I[OCJ'IiI[}KYBaHOFO Hi,ZICI/IJ'HOBa‘{a BCTAHOBJICHUM HOpMaM.

1. SMICT POBOTH

BuMmiproBaHHS MaKCUMaJIbHOI BUX1IHOI MOTY>KHOCTI M1JCUIIOBAYa.
BumiproBanHs koedilieHTa MiACUICHHS 3a HAPYTOI0.
BumiproBanHs aMIuTiTy1HOI XapakTepucTuku (AX).

BumiproBaHHS ~aMIUIITYTHO-4aCTOTHOI XapakTepucThku (AUX)

BuwmiproBanus BxigHoro omnopy I134.

BumiproBaHHS 3alIeKHOCTI KOe]illieHTa HENIHIMHUX CIIOTBOPEHD

(KHC) Bix piBHsI BX1IHOTO CUTHAIY.

2. CTUCJII METOINYHI BKA3IBKH

OO6'ektom  BuMiprOBaHb chyxuTh MmakeT [I3U. Cxema enekTpuuHa

IIPpUHOUIIOBA HiI[CI/IJ'IIOBaLIa HaBCCHA Ha pHUC. 1.

Metonuka BuMiptoBaHb ocHoBHUX mapametpiB [13Y Buknagena y 'OCT

23849-87. BuwmiptoBaHHs mapameTpiB MPOBOJIATH 3T1IHO CXEMHU BHMIPIOBaHb

HaBesieHoi1 Ha puc. 1. [Ipu BuUMIprOBaHHI BXiJTHOTO OMOpPY T'€HEPATOP 3BYKOBHUX

4acToT miAKiItouaroTh 10 Bxoay I13Y 3rigHo puc. 2. Ilpu BumiproBandi KHC



npuiaan a0 Buxoay I[13Y migkmroyaroTs 3rigHO puc. 3. Omip BHYTPIITHBOTO

HaBaHTa)XeHH migcuroBaua R,=4 Owm.
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3. JOMAIIHE 3AB/IAHHA

3.1. O3nalioMuTHCS 3 CTPYKTYpHOIO CXEMOK BHMIpIOBaHb Ta

MPUHLHNOBOKO cxemoro [13Y.

3.2. Ogsnaitomurtucs 3 Bumoramu 'OCT 24388-88 no nobyrosux [13Y.



3.3. O3HalloMUTHCSI 3 METOJaMU CEJIEKTPUYHUX BHUMIPIOBAHb IIO

napametrpax . 1.1 - 1.7, mo Buknageni B [OCT 23849-87.

4.3MICT 3BITY

3BIT TOBUHHUHN MICTUTH:

4.1. Tlporpamy BUKOHaHHS JJAOOPATOPHOI POOOTH.

4.2. KopoTkuii ONKMC METOJMKHU MPOBEICHHS BUMIPIOBAHb.

4.3. CTpyKTypHI CXE€MHU MPOBEJICHHS BUMIPIOBaHb 3 YKa31BKOIO THIIIB 1
HOMEPI1B BUKOPUCTAHOI araparypH.

4.4. PesynbraTv BUMIPIOBaHb (3HAUCHHS MapaMeTpiB, TabmuIll, rpadiku
1T.70.).

4.5. BUCHOBKHM 110 KOKHOMY ITYHKTY BUMIPIOBaHb.

5. KOHTPOJIBHI IIMTAHHA

5.1. Mo Take koedilli€eHT MiACHICHHS, SKI € BHIU KOE(DIIIEHTIB
M1JICUJICHHSI, SIK iX BUMIPIOIOTh?

5.2. Illo Take MakcuMalbHa, HOMIHaJlbHa BHUXIJHA IOTYXHOCTh
niacuiaoBaya’?

5.3. Illo Take amrutiTynHa xapaktepuctuka? HaBenite TunoBy Gopmy
AX.

54. Ilo Ttake aMmIUIITYJHO-4acTOTHa Xapakrepuctuka? HaseniTh
tunoBy Gopmy AUX pe3ucTUBHOrO TiJAcCHUIOBavYa. SIKUMH eJIeMEHTaMH
BU3HavaeThes cnag AUX B 001aCTl HIXKHIX Ta BEPXHIX 4acTOT?

5.5. o take Bxianwuii onip I134? MeToau iloro BUMiproBaHHs.

5.6. Illo Take HemiHiiHI cioTBOopeHHs? Ha3BiTh MpUUMHN BUHUKHEHHS

HEIIHIMHUX CIIOTBOPEHB Ta METOU iX 3MEHILIEHHS.
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JlomaTok 2

HAIIIOHAJIBHUM TEXHIYHUI YHIBEPCUTET YKPATHU
"KUIBCHKUM ITOJIITEXHIYHUU IHCTUTYT"

Kadenpa pagionpuiiManns Ta 00pOOJICHHS CUTHATIIB

3BIT
PO BUKOHAHHS J1a6opaTopHoi podoTu Ne 1

"BUMIPIOBAHHSA NTAPAMETPIB IIJCUJFOBAYA 3BYKOBHUX
YACTOT"

3apaxoBaHo bpuraga Ne _ Maket Ne

BuxkoHaau cTyaeHTH rpynu
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JIABOPATOPHA POBOTA Ne 2

Tema poGoru: J[lochimkeHHs TnapaMeTpiB MIiACWIIOBa4Ya 3 HETAaTUBHUM

3BOPOTHHUM 3B'SI3KOM

Meta po6otu: JlocmimKeHHs BIUTMBY HETaTHBHOTO 3BOPOTHOTO 3B's3Ky (H33)
Ha TapamMeTpu Ta XapaKTepUCTHKH TMiJCHIIOBadYa 3 aKTUBHUM

HAaBaHTA>XCHHSM.

1. SMICT POBOTH

1.1. BumiproBaHHA TapameTpiB MiJICUIIOBaYa MPU AKMUBHOMY HABAH-

maorcenni bez H33:

- BUMIPIOBaHHS KOe(ill€HTa MiICUJICHHS;

- BUMIPIOBaHHS KO€(IIll€EHTa TApMOHIK;

- BUMIPIOBaHHS HECTAOLIBLHOCTI Koe(illieHTa MiJICUIICHHS MpU 3MiHI
HaIPYTH JKepesia >KUBJICHHS,

- BUMIPIOBAHHS BX1JTHOT'O aKTUBHOTO OINOPY MiACUIIOBAYa;

- aMILTITyTHO-4aCcTOTHA XapakTepucTtrka (AUX) B iHTepBaji 4acToT
40T ... 20 xI'.

1.2. BumipioBanHs mapaMeTpiB MiJACWIIOBaYa TMPU AKMUBHOMY HABAH-

masxceHHi 3 n o cnidoenum H33 3a Hanpyeow yBIINOBAHOCTI 10

nyHKTYy 1.1.

1.3. BumiproBanHs mapaMeTpiB MiJACWIIOBaYa TMPU AKMUBHOMY HABAH-

MaxceHHi3nocaidosHum H33 3a cmpymom yBIANOBIIHOCTI JI0 Y-

HKTYy 1.1.

1.4. BumipioBaHHs mapaMeTpiB MiACWIIOBaYa TMpPU @KMUBHOMY HABAH-

madicenni 3 napanrenvbHum H33 3a nanpyeow yBIANOBAHOCTI 10




nyHKTy 1.1.

1.5. BumiproBaHHg mnapaMeTpiB MiJCUIIOBaYa TPU AKMUBHOMY HABAH-

maxcenni3napanreabnum H33 3a cmpymom yBIINOBAHOCTI J0

nyHKTy 1.1.

1.6. AHaii3 OTpUMaHuX pe3yiIbTaTiB.

2. CTUCJII METOANYHI BKA3IBKHA

OO6'ekTOM BHUMIpPIOBaHb CITY’KUTh MaKeT YOTUPHUKACKAJIHOTO IMiICHIIIOBaYa
3BykoBux uactor (II3Y). Cxema enekTpuyHa MPUHIMIIOBA IM1JACHIIOBayYa
HaBeJIeHa Ha puc. 1.

[Tepemukaua S1 3miticHtoe migkmodeHHs 1etridi H33  go  Bxoay
MiJICUII0OBaYya Ta OJIHOYAcHO 3MiHy (a3u Hampyru: npu nociigoBHomy H33
neTyIs MAKIIOYAEThCS 10 eMiTepa ,a MpU HapajiebHOMY — 10 0a3u MepIioro
Kackany migcumioBada. [lepemukadem S2 3milicHIO€Tbes KomyTaiist et H33:
1-me monoxkenus — 6e3 H33, 2-re monoxxenus — H33 3a nanpyroro, 3-te — H33
3a crpymoM. Ilepemukadem S3 3MIHIOETBCS XapakTep OMOPY HaBAHTAKECHHS
ITCHIIIOBAYa: B ITOJIOKEHHI 1 aKTHBHE, B ITOJIOKCHHI 2 KOMIIJIEKCHE €MHICHOTO
XapaKkTepy, B MOJIOXKEHHI 3 KOMIUIEKCHE 1HIYKTUBHOTO Xapakrepy. llepemukau
S4 3xiiicHIOE 3MEHIIIEHHS HAMPYTH JHKEpena )KUBICHHS.

Metonuka BuMiptoBanb ocHoBHUX mapametpiB [13Y Buknagena y 'OCT
23849-87. BuwmiptoBaHHs mapameTpiB IMPOBOJISATH 3T1IHO CXEMH BHUMIPIOBaHb
HaBeqeHo1 Ha puc. 1. [Ipu BUMIpIOBaHHI BXiIHOTO OMOpPY T'€HEPATOP 3BYKOBUX
4acToT MiakiItouaoTh 10 Bxomay [13Y 3rimno puc. 2. Ilpu BumiproBanni KHC
npuiaau o Buxoay 1134 nigkirodaroTs 3rigHo puc. 3.

MakcumanbHa HECIOTBOPEHA MOTYKHICTh B HaBaHTaxxeHH1 0e3 H33
BU3HAYAETHCS MO ociuiorpady 1 BCTAHOBIIOEThCS TakK, MO0 BUXITHA HAMpyTa

Oyna JoBeleHa J0 TMOYATKy CIUIONIEHHS BEpIIMHU cuHycoinu. [Ipu BBeaeHHI

10



netii H33 makcumanbHa HECIIOTBOPEHA MOTYXKHICTh IOBUHHA OyTH PIBHOIO MO-

Ty)kHOCTI 6e3 H33. [[poro mocsararoTs 301IbIIEHHSM BXiJHOTO PIBHS CUTHAIY.

HectabinpHICTh MiICUIICHHS MPU 3MiHI HAIPYTH >KUBJICHHS MOTPIOHO BH-

3HauYaTy 3a GopMyIoro

AKo 1 Ko = Ugam —Yas2) /Yaa

ne mudpu 1, 2 iHASKCIB BIANOBIAAIOTH MOJIOKEHHSIM MTepeMukada S4 (1uB.
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3. TOMAIIHE 3ABJIAHHS

3.1. O3nafioMuTHCS 3 CTPYKTYpHOIO CXEMOK BHMIpIOBaHb Ta

MPUHIUIIOBOIO cxemoro [134.
3.2. Oznaitomutucs 3 Bumoramu ['OCT 24388-88 no mobyrosux [134.
3.3. O3nailoMuUTUC 3 METOJAaMHU  E€JIEKTPUYHUX BUCOKOYACTOTHUX
BHUMIpPIOBaHb 1o napamertpax mi. 1.1 - 1.7, mo Buknaneni 8 OCT 23849-87.

3.4. O3HalioMUTHCA 3 BUMIPIOBAIBHOIO amnapaTtyporo, HEOOXIIHOI IS

MPOBEICHHS pOOOTH.

4.3MICT 3BITY

3BIT MOBUHHHI MICTUTH:

4.1. Tlporpamy BUKOHaHHS JJaOOPATOPHOI POOOTH.
4.2. KopoTkuii onmuc METOANKH MPOBEACHHS BUMIPIOBAHb.

4.3. CTpyKTypHI CX€MHU MPOBEJECHHS BUMIPIOBaHb 3 YKa31BKOIO THIIIB 1

HOMEPIB BUKOPUCTAHOT anapaTypH.

4.4. Pe3ynabpTaTu BUMIPIOBaHb (3HAYEHHS NapameTpiB, TaOIHIL, rpadiky 1

T.1.). BUCHOBKY 110 KO’)KHOMY ITYHKTY BUMIPIOBaHb.

5. KOHTPOJIBHI IIMTAHHA

5.1. o Take 3BOPOTHHI 3B'A30K (HETAaTUBHUM, TOZUTUBHUI)?

5.2. Illo Take 3BOpOTHHUI 3B'SI30K MOCIIIOBHHM, MMapaneabHuii? HaBeaiTh

CTPYKTYpH1 CXEMH.

5.3. lllo Take 3BOpoTHUH 3B'sI30K 3a Hampyrow, cTtpymom? HasenmiTb

CTPYKTYpPHI CXEMH.

12



5.4. SIx BmnuBaroTh pizHi Buau  H33 Ha ocCHOBHI mapamerpu

miicriroBaya?

13
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JlomaTok 2

HAIIOHAJIbHUY TEXHIYHUI YHIBEPCUTET YKPAIHU
"KUIBCHKUM MOJITEXHIYHUM IHCTUTYT"

Kadenpa pagionpuiiManas Ta 00pOOJICHHS CUTHATIIB

3BIT
PO BUKOHAHHS JIa00paTOPHOIL podoTH Ne 2
" JOCHHIKEHHS MTAPAMETPIB ITIJICUJIFOBAYA 3
HET'ATUBHUM 3BOPOTHUM 3B’SI3KOM"

3apaxoBaHo bpuraga Ne _ Maket Ne

Tlocanma

BukoHau CTyJeHTH TPy

1LLB. ITiamc
I1.LG. TTignuc
mn mn 20 1 _ p .
I1.LG. TTignuc
I1.LG. TTignuc
" " 20 1 p

15



JIABOPATOPHA POBOTA Ne 3

Tema podoTu: [locmikeHHsT CXeM 3MIIIeHHS TPAaH3UCTOPHUX KaCKaIiB.
Meta po6otu: [locmimkeHHs cxeM 3MIMEHHS TPAaH3UCTOPHUX KACKaJiB Ta 3a-
JICKHOCTI PEXKUMY iX poOOTH BiJl HECTAOUIBHOCTI HAIIPYTH KU B-

JICHHA.

1. KOPOTKI TEOPETUYHI BITOMOCTI

[TimcunroBaibHi 1 YaCTOTHI BJIACTUBOCTI TPAH3UCTOPHOTO IiJICHIIIOBaya
ICTOTHO 3aJIeXKaTh BIJl PEKUMY pOOOTH TpaH3UCTOpPA 3a MOCTIMHUM CTPYMOM (B
poOouiii Touli). PoOouy TOUKy 3pydHO XapaKTepu3yBaTH TAKUMHU BETMYMHAMMU:

lxo — MOCTIMHUM CTPYMOM KOJIEKTOPA, 1110 3aJIeKUTh BiJ CTpyMy 0a3u lg,
KWW B CBOIO YEPry 3aJCXKUTh B Hanpyru Eg. Ha 6a30BOMY mepexoi TpaH3uc-
TOpa Ta Koe(ilieHTa MiICUIIEHHS TOCTIHHOrO cTpyMmy f, a came = lso;

E«e — TMOCTIHOIO HAMPYTOIO KOJEKTOP-EMITEP HA TPAH3UCTOPI.

VY pobGoyomy miacwiioBaibHOMY pexumi E.>0,5 B, mapamerpu Tpan3uc-
TOpa BU3HAYAIOTHCA B OCHOBHOMY CTpyMoM |l 1 mano 3anexats Bij E.. Bubip
HOMIHAJIBHOTO 3HAYEHHS | BUBHAYAETHCS MPU3HAYEHHSIM KacKafdy 1 JUIsl MaJio-
MOTYKHUX KacKaJiB MOMEpPEHbOro MiJACWICHHSI B MakeTax |l =1...2 MA. Ilpu
1IbOMY HeoOXimHe 3MimeHHs Eq~0,6-0,7 B Ha P-n mepexomax TpaH3WCTOpa 3a-
Oe3neuyeThes 3a JOMOMOTOI0 PE3UCTOPIB, SIKI 1 BU3HAYAIOTh 3Ha4YeHHs Eg. abo
lso. ToMy cTabUIBHICTh PEXKUMY POOOTH MiJICUITIOBAIIBHOTO KacKaay B 3HAYHIN

MIp1 3aJIeKUTh BiJl CTAOLTLHOCTI 3HAYEHHS! HAIIPYTH >KUBJICHHS PE3UCTOPIB 3Mi-

K0 HOM

AE, /E

.. ) . . Al 11
IICHHS 1 OIIIHIOETHCS CTPYMOBOIO UYTIUBICTIO (CTAOUIBHICTIO) S = —0_Onow.

K HOM

Ac AIKO: IKO HOM ~ IKO 12B s A E)K: E)K HOM E)K .

16



[Ipu pospaxyHkax Hanpyry Eg. npuiinsatu piBaoro 0,65 B. HocmimxyBaHi

CXEMH 3MIIIEHHS TPAaH3UCTOPHUX KacKaiB MpUBEIeH] Ha puc. 1.

2.3MICT POBOTH

2.1. JloMamiHiii po3paxyHOK €JIEMEHTIB 8-MHU cxeM 3MilleHHs (puc. 1).
Bucxigni naHi iHOUBIAYJIBHO JUIS KOXKHOI Opuraau HaBeneHo B Tabm. 1.
Pe3ynbraTu po3paxyHkiB npu E, ,o,—=9 B 3anectu B Tabmuito 2.

2.2. BumiproBaHHS HECTaOUILHOCTI PEXKUMY POOOTH MiJACUIIOBAIBLHOTO
KacKaJy MpH 3MiHI HAIPYTH KUBJICHHS.

2.3. TlopiBHSAIBHUMN aHATI3 CXEM 3MIIIEHHS.

3. CTUCJII METOJNYHI BKA3IBKHA

O0'exTom BUMIPIOBaHb  CIIY’)KUThb  YHIBEPCAJIIbHUA  MAakKeT
H1CUIIOBAJILHOTO Kackaay 3 HaOIpHUM noseM. CxeMa eleKTpuyHa NpUHIUIIOBA
poboUoro Mmicis, 1abopaTOPHOrO0 MaKeTa, CIPOLIEHE PO3TalllyBaHHS T'HI3J0BUX
€JIEMEHTIB Ha MaHesl MaKeTa HaBeJEeHl Ha pHC. 2, 3MIHHI €JIEMEHTH y BUIJISII
BWJIOK BCTaHOBJIOIOTHCS B THI3ZAOBI €IEMEHTH y  BIAMOBIIHOCTI 3

JOCITIKYBAaHOIO CXeMOro 1-8.

17



Cxemu 3 chikcoBaHUM
CTPyMOM Ga3su.

Cxemu 3 chikcoBaHOO

Hanpyror 6asu.

Cxema 1

Cxema 2
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Taomung 1

20

bpurana Ne Ne B Rk Re |l

MaKeTa | CXeMH eKCIl. | eKCIL. | po3p.

1 1 1 250 (426 | 0 |1mMA

2 250 | 426k | O 1 MA

3 250 | 4,26 0 1 MA

4 250 (426 x| 0 |1mMA

5 250 | 4,26 0 1 MA

6 250 | 4,26 0 1 MA

7 250 (426 x| 0 |1mMA

8 250 | 4,26 0 1 MA

T 2 | 2 | 1 |250|428x| 0 |1wA |

2 250 (4,28x| 0 |1mMA

3 250 (4,28x| 0 |1mMA

4 250 428k | 0 |[1mMA

5 250 (4,28x| 0 |1mMA

6 250 (4,28x| 0 |1mMA

7 250 428k | 0 |[1mMA

8 250 | 4,28 x 0 1 MA

T s | 3 | I |20|420x] 0 |twA |

2 250 | 4,20 0 1 MA

3 250 | 4,20 0 1 MA

4 250 | 4,20 0 1 MA

5 250 | 4,20 0 1 MA

6 250 | 4,20 0 1 MA

7 250 | 4,20 0 1 MA

8 250 420k | O |[1mMA




Tabmuis 1 (mpooBKEHHS )

bpurana Ne Ne B Rk Re | I«

MaKeTa | CXeMH eKCII. | eKCIL | po3p.

4 6 1 250 | 2k 180 | 2 mA

2 250 | 2k 180 | 2 mA

3 250 | 2k 180 | 2 MA

4 250 | 2k 180 | 2 mA

5 250 | 2k 180 | 2 mA

6 250 | 2k 180 | 2 MA

7 250 | 2k 180 | 2 mA

8 250 | 2k 180 | 2 mA

250 | 1,94k | 177 |2MA

250 | 1,94k | 177 |2MA

250 | 1,94k | 177 |2MA

250 | 1,94k | 177 |2MA

250 | 1,94k | 177 |2MA

250 | 1,94k | 177 |2MA

250 | 1,94k | 177 |2MA

o ~N| o al & w| N e

250 | 1,94k | 177 |2MA

250 | 1,94k | 172 |2MA

250 | 1,94k | 172 |2MmA

250 (1,94 | 172 |2 MA

250 | 1,94k | 172 |2MA

250 | 1,94k | 172 |2MA

250 (1,94 | 172 |2 MA

250 | 1,94k | 172 |2MA

| Nl o O B W N

250 | 1,94k | 172 |2MA
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Taomung 2

Ne Rk Re Rs Ru R.2
CXeMH | eKCIL | eKCIL | Po3p. | Ekcn. | Po3p. | Excn. | Po3p. | Excm.
1 | | |

2 £ |
3 i | |
4 E |
5 | | |
6 £ |
7 | | |
8 g |

JlaBopaTopHMIT MaKeT

—

Biiok

XUBJI€HHST

Puc. 2
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4. TPOT'PAMA POBOTH

4.1. Bin'egnaTt OJI0K )KUBJICHHS B MakeTa. BBIMKHYTH OJIOK JKUBIICHHS Ta
BCTAHOBUTHU HAa HbOMY Hanpyry E; ,,,=9 B.

4.2. BUMKHYTH OJIOK >KMBJICHHS Ta 310paTH Ha MakeTi cxemy 1, BUKOPHUCTO-
BYIOUH PE3UCTOPH 31 3HAYECHHSIMU OIOPIB, OJIM3BKUMU 10 PO3PAXyHKOBOTO.

4.3. Ilin'eqnatu OMOK KUBIEHHS 10 MakeTa. BBIMKHYTH OJIOK >KUBIICHHSI.
BusHaunuTu excriepyuMeHTaabHe 3HAYEHHS CTPYMY KOJEKTOpa lyg you Y pOOOUiit
TOMIII.

4.4. BcranoBuTy Hampyry *)uBjeHHs E,=12 B. Busnauntu ctpym KOIeKTO-
pa mpu 1iii Harpy3i | 15 g Ta 3anUCaTH Oro 3HAYCHHS.

4.5. OIIHUTA CTPYMOBY UYYTJIMBICTh S  €KCHEPUMEHTAIBHOIO 3HAYCHHS
CTPyMY KOJIEKTOpA JI0 3MiHU HAMPYTH KUBJICHHS:

Al /1

K0 HOM

T AE_/E

K HOM

4.6. Pe3ynbpTaTu pO3paxyHKiB 1 €KCIIEPUMEHTAJIbHI JIJaH1 3aHECTH B Ta0J. 2.
4.7. TloBToputH 3micT poOiIT 1o nt. 4.1-4.6 nis cxem 2-8.

4.8. IlpoanainizyBaTy OTpUMaHi pe3yibTaTd Ta 3pOOUTH BUCHOBKH.
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Ta0mung 2

Ne I 0 tors MA
cxemu | Posp. | Ekcm. Alio, MA S, MAB
1
2
3
4
5
6
7
8

5. BACHOBKHA

VY BUCHOBKax BiI0Opa3uTH pe3yJbTaTH MOPIBHSIHHSA CTPYMOBOI CTaOlIb-

HOCTI CX€M 3MIIIEHHS 32 TAKUMH KPUTEPISIMU:
- CralinpHicTh HecTabumizoBanux (0e3 H33) Ta crabimizoBanux H33
CXEM;
- CraluipHICTh cxeM 3 (ikcoBanuMm ctpymom 0Oaszu (PCB) ta ¢ikcoBa-
Hoto Hanpyroto 6a3u (PHB), sk nonapHo (1-a Ta 2-a cxemu, 3-s Ta 4-a, 5-a Ta 6-
a, 7-a Ta 8-a), a Takox B 1ioMy (OCbh ta ®HB);
- CrabunpHicTh cxeM 3 H33 Mixk coboro B Mexax koxHoi 3 rpyn (PCh ta
®HB).

6. KOHTPOJIBHI INTAHHSA

6.1. Ha3BiTh OCHOBHI TPHYMHU HECTAOUTHHOCTI PEXHUMY POOOTH

M1CUTIOBATEHOTO KacKasy.
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6.2. Ski 3 pO3rISIHYTUX CXeM OUIbII YYyTIHMBl JO 3MIHM Hampyru
YKUBJICHHS?
6.3. Ha3Bith crocobu crabimizaiii pexuMmy poOOTH MiJICHUIIOBAIBHOTO

KaCKany.
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JTOJATKHU

JlonmaTok 1

HAIIIOHAJIBHUM TEXHIYHUI YHIBEPCUTET YKPATHU
"KUIBCHKUM ITOJIITEXHIYHUU IHCTUTYT"

Kadenpa pagionpuitmants Ta 00poOIeHHS CUTHAIIB

3BIT
PO BUKOHAHHSA J1a00paTopHOi podoTn Ne 3
" JOCTIXKEHHSA CXEM 3MIIIEHHA TPAH3UCTOPHHUX
KACKAIB"

3apaxoBaHo bpuraga Ne _ Maket Ne

BukoHau CTyJeHTH TPy

II.LG. TTignuc
IL.LB. TTiarmc
" " 201 p
IL.LB. TTiarmc
1L.LB. ITiarmc
" " 201 p
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JIABOPATOPHA POBOTA Ne 4

Tema po6oru: [locmiKeHHs TPaH3UCTOPHUX MMiJCHITIOBAJIbHUX KAacKa/liB B
00J1acTi CepeTHIX 4acTOT
Meta po6oTH: NOPIBHSUIBHUN aHANI3 KACKaJiB 31 CILILHUM €MITEpOM, CIiIb-

HOM0 6a3oro, ciiiyibHuM kojiektopoM (CE, Cb, CK).

1. KOPOTKI TEOPETUYHI BITOMOCTI

OO6nacTio cepefHiX 4acTOT anepioUYHOrO MiJCUIIIOBaYa BBAXAalOTh Jlia-
Ma30H, Y MEXKax SKOro aMILIITy/IHO-4aCTOTHA XapaKTePUCTHUKA MPUCTPOIO IIIOC-
ka. [lpu nbomMy omopu po3AUTIOBUX 1 OJOKYBaJIbHUX KOHAEHCATOPIB 1 IPOBIIHO-
CT1 BJaCHUX €EMHOCTEH TpaH3UCTOpPA MaJli, 110 JI03BOJISiE HUMHU 3HEXTYBATH, a €K-
BIBJICHTHA CX€Ma KacKajJy HEe MICTUTh PEaKTUBHUX €JIEMEHTIB.

Cepenns yactora

ne F, , F, — HmwkHS 1 BepxHs rpaandHi yacTotH (cag AUX 3 ab).

JIist miicuitoBaviB 3BYKOBUX YaCTOT MPUHUMAIOTh CEPENIHIO YacToTy Fo = 1
K[ 11.

B po60Ti BUKOpUCTAHO MO3HAYEHHS:

l,, — CTPYM y poOouiii Toyii;

hyis — KOEIIEHT miicKJIeHHd cTpyMmy 0a3u B cxeMi CE;
S — xpyTicTh mpsmMoi iepeaadi Tpan3uctopa B cxemi CE: S [ma/B] =
401y [ma]

Ky — koedilieHT NiACUICHHS KacKaay Mo Harpysi;

Ki — KoediieHT miACHICHHS KaCKay Mo CTPYMY;

Rt — BXiHUH OMmip TPaH3UCTOPA;

Rex — BXIJTHUM OIIp MiJICUJIFOBAJILHOTO KacKay.
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OO0'ekTOM BHMIPIOBaHb CIY)XKUTh YHIBEpCATbHUM MaKeT MiJCUITIOBAIHLHOTO
Kackaay 3 HaOipHUM mosieM. CxeMa eJIeKTpUYHA MPUHITUIIOBA POOOYOTO MICII,
7a00paTOPHOTO MaKeTa, CIPOINCHE PO3TAIIyBaHHS THI3IOBUX CJIEMEHTIB Ha
MaHesll MakeTa HaBeJeHI Ha puc. l,a, 3MIHHI €JIEMEHTH Yy BHUIJISIl BHJIOK
(puc.1,0) BCTAaHOBIIOIOTBCSI B THI3NOBI €IEMEHTH Y BIAMOBIAHOCTI 3
JOCTIKYBAHOIO CXEMOTO.

Cxemu TOCIIPKYBaHUX KacKaiB MpUBEIEH] Ha puc. 2-4.

JlaBopaTOpHMII MaKeT

HRK | +Ex
>_-
"ep1 | X .
200,0 mMx y VT1 Ccp2
! N 200,0 mx
X —
%
Y T Y Y Y e

Puc. 1

28



+E:
Y Y 7
. (R EN
) . o
} Rul{ Rec cr1
COAX RECEPTACLE Brniok
Usux
; ‘ /\/ XKUBJIEHHST
Al 0sC VT1 ‘ ‘
,4 -
T e S e T
G o ST
[T ;\\ @ = I
= \ﬁw 7 | R"ZH}RE
N
N -Ex ’77 -
N Y l i X G
a)
ACRY .
+
[] , osc }
WR“]‘{ Re cr1
1 COAXRECEPTACLE Biox
UBMx, \ /\/ KMBJIEHHST
Al OsC C1
e S
cRicoM ReCEPTACLE ; )\ ™
G Ul UBx 77”
!
“ Ll @ @ E} Ruza}
” -
IR Y -
1 1
6)
Puc. 2
ARy
+Ex
R +
Q osc }
‘7 mlHRx cr1
| COAXRECEPTACLE Brnok
UB“)S/ /\/ XUBJIEHHST
Ccl VT1
S " ‘
c2 > > cr1
S, ﬁb COAXRECEPTACLE
il a UBx ‘ J‘
N % ‘
Y ¥
1 a)
ARy
+Ex
R +
¢ osc }
‘7 R.ulHRK cr1
| COAXRECEPTACLE Brnok
UB“’S/ /\/ XMBJIEHHS
Ccl VT1
S . e ‘
4< crt
_” ﬁt I:Ij\—(ﬁ COAXRECEPTACLE
G
1 UBx Ul
o= ‘ 6 15 ~ | s
1 6)
Puc. 3

29



| L - >
- :TT \ e Yﬁ% ]

1 — X i

By L+
JRul Rx
Cén Biox
'777”7‘ o KMBIICHHST
AL
AL osc c1l vT1 -
WH——\r [
CR1COAX RECEPTACLE 4# k c2 COAX RECEPTACLE
z,
G 7 . UBnx
< Unx j

Y Y
% o
‘Rnl{ Rx
cén Bnox
I ,4{ o osc KMBJICHHST
. . RS C1 vT1
i Ta COAXRECEPTACLE
G CRICOAX RECEPTACH )\ )\ C% Usux ., N /\/
| —o o Ul Usx | I T
— Leil EJmE}RE e ‘
C L _ 1 A
__ ¥ N ¥ Ex e

2. JOMAULIHS POBOTA

Jnsa xackagie CE, Cb, CK, BHUKOpHUCTOBYIOUM HOMIHAJbHI 3HAY€HHS
PEXKUMHUX PE3UCTOPIB cxemu 6 madopaTopHoi poOoTu Ne3 Ta HaBeneHi B TaOIl

1 cmiBBigHOomeHHs: po3paxyBatu Ky, K, Rg. JlaHi po3paxyHKIB 3aHECTH B

Tad. 2.
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Taomung 1

Cxema 31 CE Cxema 31 Cb Cxema 31 CK
K,=SxR; K, =SxR,; K,=SxR,/(1+SxR,);
R =h,,/S; R, =1/S; Ry =(h, /S)x(1+SxR,);
Ry=Rpu*xRp /(R +Ryp)s | Ry =Rp xR I(Rr+R,); | Ry=Ryy xR5,/(Ri; +Rj»);
R, =R, xR,/ (R, +R,); Ki =K, xR TRy Ris =RoxRa/(Ry + Ry);
K,=K,xR_/R; (npu R, <R,, K, =1). K, =K, xRy/R;
(npu R, <R,, K. =h,,,). (idé Ry <R;, Ki=h,,).

3. 3BMICT POBOTH

3.1. Bumipu npoBoasaThcs Ha yacToTi Fo=1kI"mI.

3.2. 3i0patu Ha MaKeTl CXeMy >KUBJICHHS MiJCHIIOBAILHOTO KACKa1y IO
NOCTITHOMY CTPYMY, BUKOPHCTOBYIOUM HOMIHAJIbHI 3HAUEHHS PEXUMHUX PE3U-
CTOpIB cxeMu 6 nabopaTtopHoi podoTu Ne3.

3.3. BukxopucrtoBytoun po3auioBi 1 OJOKyBaJbHI KOHJIEHCATOPH,
BKJIIOUUTH TpaH3uctop 3a cxemor CE. Ilpu upomMy piBeHb CUTHaAIy MOBHHHEH
OyTH BETUKHUM, ajie¢ BUKIIOYATH POOOTY TPAH3UCTOPA B PEKUMI HACUUYCHHS:
CTeXXUTU TIO ocmmiorpady 3a HECIOTBOPEHOI (POPMOIO CHHYCOINaIbHOTO
CUTHAIY.

3.4. 3a pesyapTaTaMu BUMIPY aMIUIITYyl BXIJHOTO Ta BHUXIJHOTO
CUTHAJIIB CXEMHU BU3HAYUTHU KOEDIIIEHT MJACWICHHS Kackaay 1o Hampysi: Ky =
Ugx m/Usx m- AMILTITYAy BUXIIHOI Hampyrd BU3HAYAIOTh MO ocIpiorpady
oenocepeHbO, a AMIUNITYAY BXIJHOI HAallpyrd LUISIXOM IEepepaxyHKy IMOKa3iB
mutiBosibT™MeTpa U, n=1,41U,,.

3.5. BusHauutu BXigHUN omip  Kackamy, MIAKIIOYAI0YH MK

reHepaToOpOM 1 BXOJIOM MakeTa gonoMibkHuM pesuctop R; =300 Owm,
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3.6. BuszHauutu KOe(IIlEHT MIiJACHUICHHS Kackaay 1Mo cTpymy K,
BUKOPHUCTOBYIOUHM faHi 1m.3.4 1 1m.3.5.

3.7. Bxirouuty nigcuwiIroBaibHME Kackaa 3a cxemoro Cb. Buxonatu
n1.3.4-3.6. Ilpu Bu3HAYEHH1 BXIJHOTO OIOPY KacKaay JOMOMIXHUU PE3UCTOP

3.8. Bxurountn migcumoBanibHUM Kackan 3a cxemoro CK. Bukonatu
n.3.4-3.6. Ilpu Bu3HAauYEeHHI BXIJHOTO OMOPY KAacKaay JONMOMIKHUN pPE3UCTOp
R~ 35 kOwm.

3.9. ani po3paxyHKiB 1 eKCIEPUMEHTIB 3aHECTH B Ta0I. 2.

Tabmus 2
Ku Ki Rex
Cxema po3pax eKCII po3pax eKCII po3pax eKCIl
CE
Ch
CK

4. BUCHOBKHA

Pe3ynbpTaTy MOpIBHSUIBHOTO aHali3y MapameTpiB CXEM 3 pPI3HUM BBIMK-

HCHHAM aKTHBHOI'O CJIICMCHTA.

5. KOHTPOJIBHI IIMTAHHSA

5.1. Pozramyiite cxemu 13 CE, Cb, CK B mnopsaky 3pocTaHHsS

KoedillieHTa MiACUICHHS 3a HAIIPYTroko (CTPyMOM, MOTYXKHICTIO).
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5.2. Pozramyiite cxemu 13 CE, Cb, CK B mopsiiKy 3pOoCTaHHsI BX1JHOI'O
(BUX1THOTO) OTIOPY.

5.3. fki 13 cxem (CE, Cb, CK) MaroTh HaifKpallli YaCTOTHI BIaCTUBOCTI?
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