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CopepxaHne ancumninHbl BecHa 2016

OnucaHue ANCUNNIINHLI
O6bem gucumnnuHbl 120 yacoB, U3 HUX:
AypoutopHble 3aHATUA 56 yaca
CamoctosiTenbHada padbora 64 yacoB
PacnpeaeneHne ayANTOPHbIX 3aHATUMN:
Nlekumnn 32 yaca (16 Jik)

KoHcynbTauuun 8 yacoB ( 4 KOHCcynbTauum)

JlTabopaTtopHble paboTbl 16 yacos (4 J16/p)

% XHYPO ®akynsretr KNY
Kacdbegpa OBM Ten. 70-21-354




Cnucok nutepaTtypbl BecHa 2016

Cnucok nutepartypbl

1. 3aBaackuu B.A. KomnbroTepHasa 3fieKTPOHUKA.
— K.: Bek, 1996. — 368 c.

2. XepeouoB WU.I1. OCHOBbI 311IEKTPOHUKN. — J1.:
JHeproatomuspart, 1989. -352 c.

3. 'yceB B.I. 9nekTpoHuka: Y4yeObHoe nocobue
Ana BY30B M.: Bbicwi. wkK., 1991. — 622
C:

4. UrymHoB [1.B., KoponeB I.B., 'pomoB U.C.
OCHOBbI MUKPO3NEKTPOHUKN.- M.: BbicLl. WK.,
1991.




Cnucok nutepaTtypbl BecHa 2016
Cnucok nutepaTtypbl (npoaorkeHue)

5. Kapnawyk P. U. 9nekTpoHHaa naboparopua Ha
IBM PC.-ConomoH P, 2000. — 510 c.

6. Onaguun 0.®. n gp. AHanorosas n uncppoBas
3NIeKTpoHUKa. YyebHoe nocobue ansa By3oB. — M:
Nlopsayaa nuHmna — Tenekom, 2000. — 770 c.

7. MpaHnwHUKoB B.A. 9nekTpoHukKa: Kypc
nekumn. — C-kt. lNMetepobypr, “KopoHa NMNpuHT ”,
1998.-450 c.

8. ConomatuvH H.M. lormuyeckue anemeHTbl IBM:
[MpakT. nocobue ansa By30B.- M.: BbiCLu. LK.,

#4990. - 160 c.
S s



Cnucok nutepaTtypbl BecHa 2016

MeToanyeckme ykasaHug
MeToaun4Hi BKa3iBKU A0 nabopaTtopHux pooit 3
avcuunniim “Komn’toTepHa efnieKTpoHika” ans CTyaeHTiB
ycix doopm HaB4YaHHA HanpsamiB 0915 “Komn’roTepHa
iHxeHepia”, 160101 “IHdopmauinHa 6e3neka” / Ynopsaa.
O.A. AHkoBcbkuu, A.A. Lllampaes. — XapkiB, XHYPE: 2006.
— 72 c (B-7247 EOM)

MeToAan4HI BKa3iBKU A0 NPAKTUYHUX 3aHATDL 3
avcuunnidm “Komn’roTepHa efnieKTpoHika” ans cTyaeHTiB
ycix ¢popm HaBYaHHA HanpamiB 0915 “Komn’toTepHa
iHeHepia”’, 160101 “IHdopmauinHa 6e3neka” / Ynopsaa.
O.A. AHkoBcbkuu, HO.I1. binetyeHko, M.A.®PiniMOHYYK. —
XapkiB, XHYPE: 2006. - 52 c. (B-7036 EOM)




Cnucok nutepaTtypbl BecHa 2016

YyebHO-MeTOONYECKUE MaTepuanbl B
3NIeKTPOHHOM Buae

(880 Mb)

http://depositfiles.com/files/q9zeoay80

http://dfiles.ru/files/q9zeoay8o

% XHYPO ®akynsretr KNY
Kacdbegpa OBM Ten. 70-21-354



OnuncaHne gucumnnHbl BecHa 2016

dopma KOHTPOJIA

KoMmOMHUpOBaHHbLIN 3K3aMeH

OueHka 3a cemecTp x 0,6+OueHKa Ha 3k3ameHe x 0,4

% XHYPO ®akynsretr KNY
Kacdbegpa OBM Ten. 70-21-354




Onuncanne aucumnnmHbl BecHa 2016
OueHka 3a cemecTp

[paBuna Ha3Ha4yeHus 6annos:
3awuTta nab. pabotnbl 3,4,5 6annoB (4 no)
KoHTponbHaa pabdota (KP):

3,4,5 6annoB (HabpaHHbIe 3a KP 6annbl yMHOXaKOTCA Ha
1.5) (4 KOHTpOJibHble PaboThI)

NMpucyTtcrtBne Ha nekumax: 16 6annos
KoHcnekT nekuun: 16 6annos
[NomaluHue 3agaHusA No nekuwsam 8 6annos

( 8 3apgaHuun)

HOononHuTenbHbIN 60HYC oT 1 o 10 6annoB MOXeT Ha3Ha4YaTbCA B MHOUBUAYaNbLHOM nopsake
AnNA TexX CTyAeHTOB, KoTopble Habpanu 90 6annos ( HanpumMep, 3a OpUrMHanbLHoe BbINOJIHeHUue

I AOMaLUHUX 3afaHMUKN, 32 CBOEBPEMEHHYH0 3aluTy nab. paboT n BbINOSIHEHUE KOHTP. pabor)



Onuncanne aucumnmmHbl BecHa 2016

OueHka 3a 3K3amMmeH

Teopna1 3,4,56annoB x6

+

Teopua 2 3,4,56annoB x6

+

Npaktnka 3,4,5 6annoB x 8

10




BecHa 2016

Nexkuusa 1

1. UudpoBan cbopma npencrasneHus
UHopMaLUnn.

NMonoXxurtenbHaa v oTpuuaTesibHas J1IOrukKa.

EAvHbIe cornawieHmns o UM poBOM
npepcraBneHnU MHopmMaLumn.

2. IncKkpeTHble paano3rieMeHTbl : Pe3nUCTopbl,
KOHOEeHCaTopPbl, BApUCTOPbI,

TepMope3nCTophbl, KBapLeBbie pe3oHaTopbl.

Knaccudumkauma, napameTpbl, BapnaHTbI
KOHCTPYKTUBHOIO UCMNOJTHEHMUS.

11



Lindbposaga goopma npeacrasrieHnus nHpopmaumn BecHa 2016

NMonoXxutenbHas nornkKa

NMNONMAPHOCTDb HANPAXEeHUNA NMUTaHNA.

NnosfioXXuTteJsibHas oTpUuuaTelribHasdA

- H.C

{ LC-uncdpoBas cxema

= XHYP3 dakynstet K1Y =z

Kacdbegpa OBM Ten. 70-21-354




Lindbposaga goopma npeacrasrieHnus nHpopmaumn BecHa 2016

OTpuuaTernibHaA Noruka

NMNONMAPHOCTDb HANPAXEeHUNA NMUTaHNA.

NnosfioXXuTteJsibHas oTpUuuaTelribHasdA

- H.C

¥ SO
—— — mc t T L

J— LC-uncdpoBasa cxema

_—F XHYP3 dakynstet KNY s

Kacdbegpa OBM Ten. 70-21-354




Lindbposaga goopma npeacrasrieHus nHpopmaumm BecHa 2016

CornaweHue o uucppoBOM nNpeacTaBriEHUN

. UHopmMaLun
Umax B
1 30HA BBICOKUX YPOBHEM
Umin o
30Ha 3aAPAOIICH TOMEXHU
30Ha mopora
UO 30Ha OTIIMPAIONIECH TOMEXH
max v
30Ha HU3KUX YPOBHEH \
0

t
IARL V- ypoBeHb sior. 0

U'! -ypoBeHb nor. 1

14




Lindbposaga goopma npeacrasrieHus nHpopmaumm BecHa 2016

CornaweHue o uMppoBOM NpeancTaBrieHUN
MHopmMaunu
Ul A
ILJE. 2 S 5
Fol D |Unomw

P e S
%
B UHOM
UO PJ
max A
W
0 T 0 -
U t

vl . ypoBeHb nor. 0

5= u' -ypoBeHb nor. 1 i
= XHYPO3 ®akynsretr KLY

Kacdbegpa OBM Ten. 70-21-354




Lindbposaga goopma npeacrasrieHnus nHpopmaumn BecHa 2016

[MpsAMoyronbHbIN UMNYILC

& cnap
aMnnuTyaa J &
nMnynbca \U,,,A <ly BepLMHbI

09U, —1 umnynbca
ANUTENbHOCTL —
MMnyrnbca 45U,
01Um
0
/
ANNTEeNbHOCTb AﬂMaHOCTb
nepeaHero 3aqHero
¢poHTa cdpoHTa

% XHYP3 dakynsrer KUY i
Kacdbegpa OBM Ten. 70-21-354




PeauncTtopebl BecHa 2016

PESUCTOPDI

Pe3ucTop — pagnoanemMeHT, OCHOBHbIM NapamMeTpomMm
KOTOPOro siBNsieTCcA 3NeKTPU4YecKkoe ConpoTnuBneHmne

O0o03Ha4YeHnA Ha ANEKTPUYECKMNX CXeMax:

—] —

UIin

17




PesuncTtopebl

Knaccudukaumsa peamctopoB

[lo HasHa4YeHwuto:
1. O6wero npumeHeHus
2. [Npeun3noHHbIe
3. BbICOKOYACTOTHbIE

4. BbICOKOBOJIbTHbLIE

BecHa 2016

18



PeauncTtopebl BecHa 2016

Knaccudgpumkauma peamctoposB
Mo xapakTepy uameHeHuUs ConpoTUBIEHUS:

1. Pe3ancropbl NOCTOAHHOIrO CONpPoOTUBIIEHUSA

2. Pe3ncrtopsbl nepe conpoTUBNeHus

erynmpyemMbie
(perynupy ) —
—|| Z 1] I P

3. Peancropbl nepeMeHHOro conpoTuBrieHns

(noacTpoeyHblie)

19




PeauncTtopebl BecHa 2016

Knaccudukaumsa peamctopoB

[lo MmaTepuany pe3aMcTUBHOIO 3fieMeHTa:
1. MpoBONOYHbLIE
2. HenpoBonoYyHbIe

[lo cnocoby MmoHTaxa:
1. 1N HaBeCHOro MoOHTaxa

2. 1N NnOBEepXHOCTHOrO MOHTaXxa

20




PeauncTtopebl BecHa 2016

[MlapameTpbl pe3ncTopoB
ANEKTPUYECKOE COMPOTUBIIEHNE

NamepsaeTtca B omax (Om), kunoomax (KOm),
meraomax (MOm) u 1.4.

HomMuHanbHbIE 3HAYEHUA COMPOTUBIIEHUNU
COOTBETCTBYIOT KoadodpunuymeHTam n3
CTaHOapTu3snpoBaHHbIX psagoB E6, E12, E24,
E48, E96, E192, yMHOXeHHbIX Ha 10",
roe n— uenoe NOSTOXUTENbHOE nnu
oTpuuaTenbHOe 4Yncno.

21




PeauncTtopebl BecHa 2016

[MlapameTpbl pe3ncTopoB
(OriekTpru4eckoe CornpoTUBIIEHNE)

Kaxabln psag — reoMeTpuyeckasa nporpeccus ¢
3HameHaTenem (., nepBbiv KOIPPULMEHT — 1.

[Mpnmepbl:

PR ESN . =510 =diP
Uncnosble kKoaddpuumeHTol: 1; 1.5; 2.2; 3.3; 4.7, 6.8
Pan E12

q, =210 =1.21

YHucnoBble KO3 PUUNEHTDI:
1;1.2;1.5;1.8; 2.2; 2.7; 3.3; 3.9; 4.7, 5.6; 6.8; 8.2

22




BecHa 2016
[MapameTpbl pe3ncTopoB

HoMunHanbHasa MOLLHOCTb pacCcenBaHUA

23



PeauncTtopebl BecHa 2016

[MapameTpbl pe3ncTopoB

TemnepartypHbI KOOIPULIMEHT COMPOTUBIEHUSA
(TKC)

BennunHa, xapaktepusyruwiaa OTHOCUTENBbHOE
M3MEHEHNEe CONpPOTUBNEHUA Ha OOUH Trpagyc
KenbBrHa nnu Llenbcus.

3HadeHns TKC npeumsnoHHbIX pPe3ncTopoB
nexar B npegenax ot eanHuy, 4o +100+10° 1/°C,
a pe3nucTtopoB o0OLWIEero HasHa4YeHnss — OT
[ECSTKOB Jile) +200010° 1/°C.

24



PeauncTtopebl BecHa 2016

MapameTpbl pe3ncTopoB

Pabo4yee HanpsbkeHue, MNMpM KOTOPOM pPE3NCTOpP
MOXeT paboTaTtb, He [JO/MKHO MpeBblllaThb
3HaYeHUs, pacCcYMTaHHOIo UCXoast U3 HOMUHAITbHOW
MOLLIHOCTU Y HOMUHAITbHOIO COMPOTUBIIEHUS.

Bbibupaetca ns psaga:

25: 50; 100; 150; 200, 250:; 500; 750; 1000; 1500;
2500; 3000: 4000; 5000; 10 000; 20 000:; 25 000; 35
000: 40 000; 60 000 B.

25




PeauncTtopebl BecHa 2016

[MapameTpbl pe3ncTopoB

[Honyck  (gonycTUMOE OTKITOHEHUE
COMNPOTMBMNEHNS OT HOMUHAlNbHOIO 3HAYEHUS).

Pag oonyckos:

+0,001; £0,002; £0,005; £0,01; £0,02; £0,05;
+0,1; £0,25; £0,5; +1; £2: £0,5; £10; +20; +30%:

26




PeauncTtopebl BecHa 2016

Cucrtema ycnoBHbIX 0003Ha4YeHUU NapaMeTpoB
pe3ncToposB

(HOMUHaNbLHOro COonpPoOTUBMEHNA U AONYCKa)

1. ByKBEHHO-LUMPOBOE.

2. LIBeToBasg MapKknpoBKa.

27




PeauncTtopebl BecHa 2016

bykBeHHO-Uu(ppoBOEe 0OO3HaA4YeHMe

CocTOUT N3  HECKONbKUX  9NEMEHTOB,
BKMOYaloLWnx OBe-Tpy undpbl U OBe OYKBbI:
MNEPBbLI SNEMEHT - uudpbl, ykasbiBaloLme
BESNTNYNHY COMNPOTUBIIEHUS B Omax.
BTOPOW QNIEMEHT - 6yksa pyccKoro unw
naTtuHckoro andgasuta o0003Ha4YaeT MHOXUTESb,
COCTaBMSAOLWMA COMNPOTUBMEHNE W onpeaensieT

nonoXxeHue 3anaton gecatuvHoro 3Haka ("R(E)"=1;
"K(K)"'=103; "M(M)" = 10°; "G(IN)" =10°; T(T)"=10"%).

100 0m K10 100E 100R
2.7 KOm 2K7 2.7K

28




PeauncTtopebl BecHa 2016

bykBeHHO-UM(hbpoBOoe 000O3HaYeHue

TPETUW SNTIEMEHT - 6yksa, o603HavaroLas
BENUYUHY JOMNycKa B NPOLEHTax:

E=+0.001; L=%20.002; R=+£0.005; P=+0.01;
U=20.02; B(K)= £0.1; C(Y)= £0.25; D()= £0.5;
F(P)=x1; G(J1)=x2; J(N)= £5; K(C)= £10; M
(B)= £20; N(®P)= £30.

BennuymnHa gonycka MOXeT ObITb HaHeceHa noa
HOMMWHaNoOM COMPOTMBIIEHNA BO BTOPOM CTPOKE.

29




PesuncTtopebl

LiBeTOBasAs mapKupoBKa pe3aMcTopoB

LI,BeTHble Nonochobl
2 3 4 5

\\//

(
(oo

-
=

BecHa 2016

30



PeauncTtopebl BecHa 2016

LiBeT 3HakKa HomuHanbHoe conpotuBneHne, Om | MuHox-nb | Oonyck%
1 nonoca | 2 nonoca 3 nornoca 4 nonoca | 5 nonoca
Cepebpuctbin 0.01 +10
30M0TUCTbLIN 0 0.1 5
YepHbin 0 1
KopunyHeBbIN 1 1 1 10 +1
KpacHbIn 2 2 2 100 +2
OpaHxeBbIX 3 3 3 1000
XenTtbin 4 4 4 104
3eneHbIn 5 5 5 10° +0.5
Ffony6on 6 6 6 10° +0.25
duoneToBbLIN 7 7 7 10’ +0.1
Cepblii 8 8 8 108
enbIv 9 9 9 10°
_ iR

Kacdbegpa OBM Ten. 70-21-354




PeauncTtopebl BecHa 2016

[Tpumepbl KOAUPOBKU

bl
21.1 MOm £0.25% (-1
2.11kOm £20% (] I
210 KOM i / .

U 5

32




PeauncTtopebl BecHa 2016

KOHCTpPYKTMBHOE NCNOJIHEHNEe Pe3UcCTopoB

Pe3I/ICTOpr HaBE€CHOIo0O MOHTa><a

1 - Hapy>XHOEe BNarocTomkoe aMmaneBoe NMOKpPbITHE;
2 - pe3aucTUBHAas NyieHKa, TOKONpPoBOASLLNA CNOM;
3 - KepamMuyeckass OCHOBa pe3ncTopa;

4 - meTanMU4Yecku Konnayok;

S - oceBble MeTannuyeckue BbiBOAbI.
33




PeauncTtopebl BecHa 2016

KOHCTpyKTMBHOE UCNONMHEeHUe pe3ucTopos

[MpoBOMOYHbLIE pPe3nUCTOPLI

/

GG WD
AR Q Yaar

,/’ W ——————
\ 'v"#”-
|
.i‘:. _ -
X
= 34
= XHYPO3 ®akyneretr KNY

Kacdbeopa OBM Ten. 70-21-354



PeauncTtopebl BecHa 2016

KOHCTpyKTUBHOE UCNONMHEeHUe pe3ucTopos

Pe3ucTopbl AN NOBePXHOCTHOrO MOHTaXa

(Surface-mount device) ;

(SMD) L1|-l- —.-{L1
W
J
H
t
Tunopasmep Pa3mepbl B MM
L w H L1
0402 1.0 | 0.5 |]0.35| 0.25
0805 20112104 | 04
2512 6.35]| 3.2 (0.55| 0.5

35




PesucTopsl

HENMWHEWHbIE PE3UCTOPLI

Bapucrtopbl

=~ XHYPO ®akynsretr KNY
Kacdbegpa OBM Ten. 70-21-354

BecHa 2016

36



PesuncTtopebl

HENMWHEWHbIE PE3UCTOPLI

TepMope3ncTopsl

= XHYPO ®akynsretr KNY
Kacdbegpa OBM Ten. 70-21-354

BecHa 2016

37



BecHa 2016

PesuncTtopebl

HEJIMHEWUHbLIE PESUCTOPDI

MarHutope3ncropbl

10 B, Tn

05

Rg
Ryg

0.1

38

Kacdbegpa OBM Ten. 70-21-354

XHYPO ®akynsretr KNY
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Konnencaropsr Becna 2016

KOHOEHCATOPBGI

KoHgeHcaTopbl — 3TO pagnoarieMeHTbl Cc
cocpenoTO4YEeHHOM 3NEeKTpnYecKoun €MKOCTbIO,
obpazyemon AByMA UM OOMbLUMM  YUCIIOM
3NeKTpoanoB (oO6Kknapok), pa3gernieHHbIX

ON3NEeKTPUKOM.

39



Konpaencaropsl

Knaccudukaums koHaeHcaTopoB

[lo ucnonb3yemMmbiM MaTepuanam:
1. Kepamunyeckue
2. DToponnacTtoBble
3. lNonucTuponbHbIE
4. CTeKknsiHHbIle

5. dnekTponuTu4yeckKkue

Becua 2016

40



Konnencaropsr Becna 2016

Knaccundumkauma koHaeHCaTopoB

[lo xapakTepy nameHeHUs eMKOCTMW:

1. NMNOCTOAHHON €eMKOCTM

2. [lepeMmeHHOU eMKOCTH

3. NoacTpoeyHble

A

41




Konpaencaropsl

Knaccudukaums koHaeHcaTopoB

[lo cnocoby MmoHTaxa:
1. HaBecHOro MoHTaxa

2. [loBepXHOCTHOro MOHTaXxa

Becua 2016

42



Konnencaropsr Becna 2016

[lapamMeTpbl KOHOEHCATOPOB

HOMWHAJIbHAA EMKOCTDb - eMKoCTb
KOHOeHcaTopa, BbibpaHHasa n3 YMcrioBoro psga
3HayeHuun (E3, E6, E12, E24 n T1.4.).

N3mepaeTtca B papagax (P,F), mukpodrapagax
(MKQ,M mnnu u), HaHoapagax (HP,n),
nukodapagax (nd,p).

BennuynHy eMKOCTM yKasbIiBaloT Ha Kopryce

KoHOeHcaTopa YMCIIoM U BYKBOW UMW LIBETOBbLIM
KOOOM.

43




Konnencaropsr Becna 2016

[TapameTpbl KOHAEHCATOPOB

EmMkoctb oT 0 go 100n® obOo3HayaoT B
nukoapagax, nomewiada byksy "MM" unn "p" nocne
yucna, ecrim OHO uenoe, nMMbo Ha MecTe 3ansTon,

€eCnun 4ncrno - ApobHoe.

Emkoctb ot 100n® go 0.1mMk® obo3HavatoT B

HaHodapagax "H" nnm "n", a ot 0.1MK®D n BbiLEe - B

MUKpodrapagax "M" (M Unu u)
0.17uF 0.1 Mmkd0 100H® 100n

CtaHgapt MIL-C-39008 104 (10 0000 nap)

44




Konnencaropsr Becna 2016

[lapameTpbl KOHAEHCATOPOB

[lonyctTumoe OTKNOHeHMe - MaKcumarbHoe
OTKINMOHEHWE (pa3HOCTb 3HA4YeHun) Mexay
NM3MEPEHHOU N HOMWHANbLHOW EMKOCTAMWU, MpU
oroBopeHHbIX B HT[l yactoTe n temneparype

HOonyck | bykeeH. | Honyck | bykseH.

B% 0003Hau. B% 0003Hau.
+1% F + 10% K
+ 2% G + 20% M

+ 5% J + 30% N

45



Konpaencaropsl

HomMmnHanbHOEe HanpshkeHue -3HavyeHue
HaNPsKEHUS , NPU KOTOPbIX KOHOEHCATOP MOXET
paboTtaTtb B 33JaHHbIX YCIOBUSAX B TE4YEHUEe

Becua 2016

[TapameTpbl KOHAEHCATOPOB

cpoKa CIny»0bl, COXpaHsisi CBOU NapaMeTpbl.

Hanpsx. | bykBeH. | Hanpsx. | BykseH.
B 0003Hau. B 0003Hau.
6.3 B 160 Q
16 & 350 T
20 E 400 Y
63 K 450 U
100 N 500 V

= XHYPO3 ®akynsretr KLY

Kacdbegpa OBM Ten. 70-21-354
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Konnencaropsr Becna 2016

[lapameTpbl KOHAEHCATOPOB

TEMMEPATYPHbIV KOQ®OULIMEHT
EMKOCTW (TKE)

OnpenensieT OTHOCUTESNIbHOE W3MEHeHue
€MKOCTU OT HOMWHaNIbHOro 3HayYeHus npu
M3MEHEHNUN TemnepaTypbl OKpyXalLlen cpeqbl
Ha 1° C.

[1na koHOeHcaTopoB pasnunyHbiX TMNoB TKE
NEeXUT B AnanasoHe

oT —5600 go +120 (=106 1/C°)

47



Konpaencaropsl

[lapameTpbl KOHAEHCATOPOB

TaHreHc yrna nortepb tgd— OTHOLUEHUE
aKTUBHOM MOLLHOCTWM KOHOeHcaTopa K €ro
PeakTUBHOW MOLLHOCTU NpU CUHycounaganbHOM
Hanps»XeHnn onpegeneHHon 4YactoTbl. AKTUBHas
MOLLIHOCTb KOHOeHcaTopa XapakTepuayer
NoTeEPN 3HEpPrMM B HEM, OOYCNOBJIEHHbIE
NPOBOANMOCTbIO ON3NEKTPUKa, HarpeBoMm

KOHTAKTOB MeXay onekTpogaMmn w AOpYyruMu
ABNEeHUSAMM.

Becua 2016

48



Konnencaropsr Becna 2016

KOHCTpyKUMA KOHOeHCaToOpOB HaBeCHOro
MOHTaXa (npumep)

Kepamunyeckumn gnanekTpuk AneKkTpoAabl
/
4 ™\

Py 2 _IOneKTpoAabl
%

anll

/

KOHTaKTHbIe.
nnowanaku

I

/j{ %

f

- BbiBOObI

T

|

AnokcuaHbIN
U3OoNATOP

o

XHYP3 dakynister KUY =

Kacdbegpa OBM Ten. 70-21-354



Konnencaropsl

TaHTaI0BbIN

% XHYP3 dakynetetr KUY
Kacdbeopa OBM Ten. 70-21-354

KepamMmnyeckmnm

Becua 2016
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Konnencaropsr Becna 2016

ane KTPOJINTUY4YEeCKue KoHAeHCaTophLI

% XHYP3 dakynsret KUY S
Kacdbegpa OBM Ten. 70-21-354




Konpnencaropsl Becna 2016

3HeKTpOJ1 UTNn4eCkue KoHaAeHCaTophbI

Busoaw
Cnoit puanextpuka (Al,0,)
-+ KatogHaa 5 ;
ALMTHBIA |
bonura GYMAOKHBIA
(A)  cnon

3auuTHan
KarogHas
¢onera

= XHYPO3 ®akyneretr KNY
Kacdbeopa OBM Ten. 70-21-354
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Konpnencaropsl Becna 2016

3neKTpon UTN4eCKkne KoHaeHCaTopbl

% XHYP3 dakyrstet KNY 33
Kacdbeopa OBM Ten. 70-21-354



Konnencaropsr Becna 2016

KBapueBble pe3oHaTopbl

R1
Co L1
\ C1
% XHYPO ®akynsretr KNY o

Kacdbegpa OBM Ten. 70-21-354



Becua 2016

3apaHua Ans caMoCTOATeNbHOU paboThl
[lapameTpbl BAPUCTOPOB,
TepMOpPe3nNcCTopoOB,

KBApPLUEeBbIX Pe30HaTOpPOB
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Tect Becua 2016

TecT-3agaHue
3anuuunTte 0603Ha4YeHne CONpPoTUBINEHUA

pe3ucTopa (6ykBeHHO-UMPOBOE U LBETOBOE),
BeNIM4YMHa [OMNYycKa He MapKUpyeTc.

[MpaBuno BbiIboOpa BapmnaHTa:
nocnegHue 3 UMpbI 3a4€eTHON KHMKKN

ConpoTtusneHue (Om) MHoxuTenb (10°)
Hanpumep: ...910 OypoeTt o3Ha4yatb

91 Om x 10° T.e. 91 Om

o

——F XHYP3 dakyniter KNY 2
Kacdbegpa OBM Ten. 70-21-354




Tect

Peauctop conpotuBrieHnem 91 Om moxer
UMeTb KOAUPOBKY crieayrLwnx BUOOB:

OykBeHHO-UupoBaa - 91E
LBETHbIE NOJoChl :

benasn, KopuyHeBas, YepHas

% XHYPO ®akynsretr KNY
Kacdbegpa OBM Ten. 70-21-354

Becuna 2016
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Becuna 2016

KomnbloTep umeeT TO NpemMmyLLecTBO
nepen MO3rom, YTO UM MNOJSIb3YIOTCH.

[[abpuanb Jlayd
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