MUHUCTEPCTBO OFPA30OBAHUS 1 HAYKH
KBIPTBI3CKOM PECITYBJIUKHA

KBIPTBI3CKUM I'OCYJIAPCTBEHHBIN TEXHUYECKUN
VHUBEPCUTETum. K. PA33AKOBA

®unuana umeHu akagemuka X. A. Paxmartyiauna B r. Tokmok

“COI''TACOBAH”

Hpqee;laTe b YMK ¢uauana
ﬁf/ Cyitnanmesa .M.
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CUJLJIABYC

110 JUCITHUILJIHHE «anaB.neHne Ka4eCTBOM 3JICKTPO3HEPIruu»

JUIS MarucTpaHToB HampasieHus 640200 «JyiekTpodHepreTHKa u
3J1eKTPOTEXHHKA

IIPOrPaMMBI«DIEKTPOCHAOKEHHE (TI0 OTPaCIsiM)

Bceero xpenuton SKpeIUuTOB
Kype 2

Cemectp 3
JlexrmoHHbBIE 32 gaca
[TpaxkTudeckue 3aHATHSI 16 gacoB
Bceero aynuTopHbIX 4acoB 48
Kommuectso py6exHbIx koHTpOostei (PK) 2

Ox3aMeH 3 ceMmecTp
CiRC 102 gaca

bumxkek 2022






IIpenoaasarens: K.T.H., noreHT Kanmaros Ynykobek Abaykanbikosud, aya. 1/02, Ten.: 0555447586

Pacnucanue KOHCYJIbTalUi
JAHu Hegean Bpewms
BropHuk
Cpena

[lenp mpenonaBaHus qucHMILIUHBLI{enbio0 Kypca «YmpaBiieHHE KaueCTBOM 3JIEKTPOIHEPTHM»
ABIIAeTCS (OPMUPOBAHHE COBPEMEHHOIO MHPOBO33pPEHHS B OOJACTH YIPaBJICHHUS] KaueCTBOM

AJIEKTPOIHEPTUU B IJIEKTPUYECKUX CETSIX, NPUOOpETeHHE 3HAHWM, YMEHUH M HaBBIKOB IO
pelIeHnto Mpo6ieMbl MOHUTOPUHTA U 00ECTIEUEHUsI KaueCTBa JIEKTPOIHEPTUU B HOPMUPYEMBIX
peenax.

3anauy TUCIUIUIMHBIL

- O3HAaKOMHTb MAaruCTPaHTOB C JACHCTBYIOUIMMH OTECUYECTBEHHBIMH U 3apyOeKHBIMH
HOPMAaMU CTaHJAPTOB HA KAYECTBO JICKTPUUYECKON IHEPIUH;

- J1aTh TPEJCTaBJICHHWE O MPUYMHAX BO3HUKHOBEHMS CIEHU(PUUHBIX PEKHMOB PaOOTHI
AIIEKTPUYECKUX CeTeH, 00yCIOBICHHBIX U3MEHEHUEM NTOKa3aTeNeil KauecTBa IEKTPOIHEPTUH,

- M0Ka3aTh KaKuM 00pa3oM M3MEHEHHE MOKa3aTeNel KauecTBa AJIEKTPHUECKOM SHepruu
BIMsET Ha pabOTy JPYrux SJIEKTPONPHUEMHHMKOB, KaK OMNPENEIATb HCTOYHUKU HCKaKEHUS
KauyecTBa dJIEKTPOIHEPT UM,

- 1aThb MIPEJCTaBJICHUE O TOM, KTO HECET OTBETCTBEHHOCTh 3a HapylICHHE HOPM KauecTBa
anekrpodHeprun (K3) mpu QyHKIMOHMPOBAHMM ONTOBBIX M PO3HUYHBIX PHIHKOB JHEPTHH U
MOILHOCTH,;

- O3HAKOMUTb OOYYAIOLIMXCSA CO CHOCOOAMH, CXEMHBIMU PELICHUSIMU U TEXHUYECKUMHU
CpeACTBaMM, INPUMEHIEMBIMU I HOPMAJIM3ALMU IIOKA3aTeJIed KadecTBAa JJIEKTPOIHEPTHU
(TIKD), a Takxke METOIaMH ¥ CIIOCO0AMH YIIPABIICHHS KA4E€CTBOM AJICKTPOIHEPTUH;

- copmupoBaTh MNpodeccCHOHATbHBIE HABBIKK [0  YIPaBJICHHUIO  KaueCTBOM
AJIEKTPOIHEPTUH B DJIEKTPUUYECKUX CETSIX.

IIpepekBU3UTOM _Kypca «YTpaBJIEHHE KAadeCTBOM  JJIEKTPOIHEPIUU»  SIBISAIOTCA

JUCHUIUIMHBL  «[IpOM3BOACTBO  3JEKTPOIHEPIUM» «DJIEKTPUUECKass 4YacTb CTAaHUUH U
MOACTAaHIUIT»,«DIIEKTPOIHEPrE€TUIECKHE CUCTEMBI U CETU.

IlocTpekBu3uThL. M3ydnB quCHUIUIMHY «YIIPaBICHHE KadeCTBOM DJIEKTPOIHEPIUN»
MarucTpaHT IMOJy4aeT HEeoOXOIUMBbIE KOMIICTCHLIUH JUISI CaMOCTOSATENBHOW pPa3pabOTKH
MAarucTePCKON JUCCEePTALIIU.

TDC60BaHI/I}I K YPOBHIO OCBOCHU A JUCHHUITIIMHBI
MarucTpaHT JOIKEH

3HATh:

* BIMSTHME  Ka4yecTBa  OJJIEKTPODHEPIMHM  HA  DJIEKTPONPUEMHHKH M CHCTEMBI
3JIEKTPOCHAOKEHHUS, TEXHOJIOTHUECKUE TPOIECCH], OOBEKTHI CHCTEM DJIEKTPOIHEPT €THKH;
HOPMHPOBAHHE TIOKa3aTejel KavyecTBa AJEKTPOIHEPTHH, METOIbI pacdera rokaszaTtesei
KadecTtBa 3ekTposneprun ([TKD);

COBPEMCHHBIC CXEMHBIC PCIICHUA U TEXHUYCCKUC CPCACTBA YIYUIICHHA HKB, METOIUKHN
UX BBIOOpA; MPUHIUIIBI U CIIOCOOBI YIIPABJIEHUS KaU€CTBOM 3JIEKTPOIHEPIHH, B TOM UHCIIE
¥ BOIIPOCHI ONITUMH3AIMK KadyecTBa djiekTposHeprun (KJ);

® MCTOABbI U U3MEPUTCIbHO-BBIYNUCIIMTCIbHBIC KOMIUICKCHI IJIsI KOHTPOJA U MOHUTOpPUHIA
KauecTBa 3JEKTPOIHEPTUH, TPEOOBAHUS K SKCIUTyaTAllUH CPEJCTB, YIyUIIAOIINX Ka4eCTBO
SIICKTPOIHEPTUH, METOANIECKHIE MOIXO0/IbI K 00ECIIEUEHUIO KaYeCTBA 3JIEKTPOIHEPTHH TIPH
OKCIUTYaTaI[MK dJICKTPHUECKUX CETEH.



yMeTb:

* oIpeneNITh UCTOYHUKK uckaxeHus KO u nmonb3oBateesa aerictByromumu ['OCTamu B
00JacTH KauyecTBa JJIEKTPOIHEPTUHU; PACCUUTHIBATH OCHOBHBIE IIOKA3aTesId KayecTBa
AIIEKTPOAHEPTUU B JEKTPHUUECKUX CXEMaX Pa3IUYHOM CIOXKHOCTH; BBIOUPATH CXEMY WU
TEXHUYECKOE YCTpPOWCTBO i HopManusauuu IIKD, a Takke paccuuThIBaTh €ro
napameTpsl; BbIOMpaTb ONTHUMAIbHBIA BAapUAHT CXEMbl 3JIEKTPOCHAOXKEHHUS WU
JIEKTPUYECKON CETH MPHU HAJIMYUHU UCTOYHUKOB UcKakeHUs KO; ompenensars yumepOs! oT
MIOHMYKEHHOT'O0 Ka4eCTBA DJIEKTPOIHEPIHH;

* OCYLLECTBIIATh KOHTPOJIb KAauecTBa AJIEKTPOAHEPrHH; BbIOMPATh TOYKH, BHJABI U
MIEPUOJANYHOCT KOHTPOJII KAaueCTBA DJIEKTPOIHEPTHH, IPOBOJHUTH KOMILIEKCHBIE
uccienoBanuss KD u pemaTs BONpPOCHl €ro HOpMalM3alMM ISl PeallbHBIX OOBEKTOB
CHUCTEM 2JIEKTPOIHEPTETUKU IIPHU UX IKCIUTYyaTallH.

O0BLeM U colepkaHue 3aHATHI

Jlexonnbie 3ansTus (32 yaca)

T Jlut-
eKIM
Hludp u = pa,
OHHBIC HaumenoBanue Komn. | R »
HAaUMEHOBaHHE K S | Ipe3eH =
3aHSTU M3y4aeMbIX BOIIPOCOB qac. | © & s 8
MOIYIst E 5| -rauma | = &
s Ne S X N & =
o
V- - S =
1 2 3 4 5 6 7
1 Brenenne. XapakTepucTuka 3Jek-
KO 3Heprum Kak ToBapa. Oomue
MOJIOYKEHHSI aHAITN3a KadecTBa D). 2 1 [1,2]
HMCTOYHUKH WHPOPMAITUH TTPU
aHaym3e KauecTBa 909
2 XapakTepuCTUKA PEIKUMOB pabOTHI
3JIEKTPUYECKON CUCTEMBI:
prHecK SMBl, 2 1 | [1.2]
HOPMAaJbHBIN, aBApUWHBIH,
NIOCJICaBaAPUIHBI.
3 Meroasl ynpaBieHUs 4YacTOTOW U
AKTUBHOM MOIIHOCTHI0.OTKIOHEHHE | 2 1 [1,2]
| Mmoayb 4acToT.
4 VYpasnenue pEeaKTUBHOU
MOIITHOCTBIO TUIS TOBBIIEHUS |, 1 [1,2]
Ha/IeKHOCTH u CTaOMIIBHOCTH ’
CUCTEMBI
5,6 VYmpasieHue Ka4eCTBOM 4 1 [1,2,12,
AJIEKTPOIHEPTUU Yepe3 CTaHAAPT 13]
7 [Tokazarenu xagectBa 33!
MeieHHBIC U OBICTPBIC H3MCHCHHUS 4 1 [1,2.6]
HanpsbkeHus. HecunyconmansHOCTh ”
HaIPSDKCHUS.
Hroro no | - my moay.1io 16




Il mogysb

Iloka3arenu xauectBa 39!
Hecummerpus TpexdazHoit
cucremsl HanpspkeHus. Ciyyaiinble
COOBITHS B ANEKTPUUYECKHX CETSIX.

[1,2,7]

10

DIEeKTpOMarHuTHas COBMECTUMOCTh
Y KaueCTBO AJICKTPOIHEPTHH.
BiusiHEE KauecTBa AJIEKTPOIHEPTUH
Ha paboTy JIEKTPONPHUEMHHUKOB

[1,2,6]

11

TpeboBaHue Kk moKazaTessim
kayecTBa 29.CpeacTBa U3MEpEHUS
MoKa3areyiel kauecTBa
AJIEKTPOIHEPTUHU

[1,2,12
-17]

12

KoHTtposb 1 aHanu3 kadecTsa
AJIEKTPOIHEPTUH. AHAIIN3 KayecTBa
3D npu HapynieHUH TPeOOBaHUH K
KauecTBy 99.

[1,2,5]

13

CriocoObl ¥ TEXHHYECKHE CPECTBA
oOecrieyeHns KayecTBa
JIIEKTPOIHEPTUU

[1,2,5]

14

[IpuHMIEI peanu3amu
nHTemekTyansHo 39C ¢
aKTUBHO-amanTuBHOU ceThio (MDC
AAC), ee HOBBIE CBOMCTBA

[1,2,4,
10,11]

15, 16

Brusinue HOBBIX (DyHKIIMOHAIBHBIX
CBOMCTB aKTHBHO-a/IalITUBHOM CeTH,
€€ aKTHBHBIX 3JIEMEHTOB Ha
Ka4yecTBO

31eKTposHeprun. BoaMokHOCTH
WCIIOJIb30BaHUSI [T POBOI
TIOJICTAHIIH JJISI YIIPABJICHUS
KaueCTBOM DJIEKTPOIHEPTUH.
[ToHsTHS 00 HHTEIUICKTYAITEHOM
yueTe 3JIEKTPOIHEPTUH.

[1,2,4,
10,11]

Hroro no Il - my moay.iio

16

32




JlaGopaTopnbie pa6oTsI (16 yacoB)

o
pag)TLI . Koun-Bo Jurepatyp. | bopwma
HaunmMeHoBaHue J1ab0paTopHON pabOTHI a KOHTPOJIT
/ 4acoB
No s
HeIeIst
12 Nuctpykrax no Th 1 [3]
N3mepenne mapaMeTpoB M IOKa3aTeen
Ka4yecTBa JICKTPUICCKOH SHEPTHUU B
2/4 | tpexdpaszHOii ceTHM C  HCNONb30BaHHEM 3 [3] Oruer
U3MEpUTEIIS TapaMeTPOB U TOKa3aTeei
KagecTBa dJekTpodneprun LPW-305.
HccrienoBanme CTaTUYECKUX XapaKTEPUCTUK
3/6 | GBITOBBIX 3JIEKTPOIPUEMHHUKOB 1o 4 [3] Otuer
HATPSDKCHUTO
HccrnenoBanre  BO3IEHCTBUSL ~ BBICIIUX
4/8 rapMOHMK HEJIUHEMHBIX NOTpeOMTENEH Ha 4 [3] Otuer
paboTy cHCTEM ANIEKTPOCHAOKEHHS
HccnenoBanne TmOTepU HAMNPSHKCHUS U
MOIIIHOCTH B JUHHH 3jekTponepenauu 0,4 4 [3] Otuer
KB.
Hroro 16

yacoB




I'padpuk camocTosiTesIbHOI padoThl MarucTpanToB (102 yacos)

/o

HaumeHoBaHME TEMBI
(paznena)

dopma (Bu)
CaMOCTOSITEILHON pabOThI

Tpyno€mkocts
B aKaJ. Jacax

Monyns 1. AHanmn3 kadecTBa
3IEKTPOIHEPTUHU B BIEKTPU-
YECKUX CTAHITUIX.
XapakTepucTuKa KauecTBa
3JIEKTPOIHEPTUH B PA3TUUHBIX
OTpACIISIX MPOMBIILIEHHOCTH,
KOMMYHaJTbHO-OBITOBBIX
notrpeduTeneil. AHaau3
OTKJIOHEHUH HaIIPSKEHMUS,
HECUHYCOUJAIBHOCTU U
HECUMMETPHUH HAMPSDKEHUS HA
IIMHAX CTAaHLMMN, MOJACTAHIIUN U B
AIEKTPUUYECKUX CETSIX.

[ToxroToBka K ompocy Ha
TICKITHSIX.

[ToxroToBka otyera mo
BBITIOJTHEHHIO J1a00paTOPHOM
paboTHI.

20

Moayns 1. HopmatusHo-
MpaBOBasi OCHOBACHUCTEMBI
MEHE)KMEHTA KaueCTBaB
anekTposHepreruke. [lepeuenn
HOPMATHBHBIX IOKYMEHTOB IO
Ka4eCTBY JJIEKTPOIHEPTHUH.
OcHoBuble oTinuust 'OCT
32144-2013 ot I'OCT 13109-
CXO0MICTBO U pa3jinymne
POCCUICKOTr0, MEXrocyaap-
CTBEHHOI'O ¥ €BPOIEHCKOro
crangaptoB. OCHOBHBIC
onpenenenus 'OCT 32144-2013.
ITokazaTenu U HOpMbI KayecTBa
3JIEKTPOIHEPTHH B COOTBETCTBUHU
¢ 'OCT 32144-2013. Bausaue
KayecTBa 3JIEKTPOIHEPTUU:

- Ha DJIEKTPOOOOPYIOBaHUE U
3IEKTPUUYECKUE CETH,;

- Ha y4€T AJIEKTPOIHEPTHUH;

- Ha SJIEKTPONPUEMHUKHU U
TEXHOJIOTUYECKHUI TTpoLece
norpeduTenei.

IToaroroBka K onpocy Ha
JEKIUSAX.

IloaroroBka oTuera no
BBITOJIHEHUIO JIAOOPATOPHOM
paboThI.

30

Monyns 2. MeTozsl onpeencHus
MoKazaTeseil KayecTBa
AIEKTPOIHEPTHH B HOBBIX
YCTIOBHSIX: METOAMKA pacdera
OTKJIOHECHUU HAIIPSOKCHUS B
TOYKaX Iepenadn
DJIEKTPOIHEPTUH.

WHxeHepHbIEe METOABI pacyeTa
IMOKa3aTenel KauecTBa
AJIEKTPOIHEPTUH, OTHOCIIIUXCS K
HECHUHYCOUIATBHOCTH,
HECUMMETPHU U KOJIEOaHUIO
HaNPsDKEHMSI B TOUKaX Mepeaadu
AIEKTPOIHEPTUU.

[ToaroroBka k onpocy Ha
TICKITHSIX.

[ToxroroBka otyera mo
BBITIOJTHEHUIO JIA00PATOPHOM
paboTHI.

26

Monyns 2.Yupasienue
KayecTBOM 3JIEKTPOIHEPTUu Ipu
9KCIUTyaTallid OCHOBHBIX
3IIEKTPOOOOPYIOBAHUSIX U
JJIEKTPHUYECKUX CETEN.
Meroanueckue, opraHusa-
LIUOHHBIE U TEXHUYECKUE

[ToaroToBka k onpocy Ha
JIEKLHSIX.

IToaroroBka oTueTra Mo
BBITIOJTHEHUIO JTA0OpATOPHOU
paboTHI.

26




MEPOTPHUATHUS TI0 YIYUIICHUIO
KD. 3amauu no co3maHuio
CUCTEMEI YIIPaBIICHHS KA9eCTBOM
AIIEKTPOIHEPTUH B
AIEKTPHYECKUX CTAHITUAX U
ceTsix. TexHuyeckue cpeacTa
aBTOMAaTH3WPOBAHHOTO
MoruTOpHHTa KO.

TpeboBanust 00 akaJeMHUYECKON YCTIEBAEMOCTH. Y CIIEITHOCTh M3YYCHHs JUCIHUIUIMHBI B
CHCTEME KPEIWTHBIX TEXHOJOTHH OIICHUBAaeTCI CyMMO# HaOpauHbix OamtoB (u3 100

BO3MOXKHBIX):

HTorosas olleHKa 3a TUCHUILIMHY OyJeT (GOopMHpPOBATHCS U3 CIEAYIOIUX KOMIIOHEHTOB:

pabot

1 monynp Bremmonnenne u cmada oryera J1abOpaTOPHBIX

4*5=20 6ayu10B

nnu BeinosHeune CPC

OTBeThl Ha dK3aMEHalMOHHbIE OmeThl 1 Moayns

10 GayoB

2 MOZyJb Breimonnenne u cpada otyera saboparopHbix | 4*5=20 6amnos
paboT
OTtBeThl Ha SK3aMeHalMOHHBIE OmneTsl 2 Moayins | 10 GamioB
niu BeinojgHenue CPC
HToroBsiii KOHTPOJIb 40 GamioB
BCEI'O 100 6a10B
Jis  yCcremrHOTO  OCBOGHHS Kypca «YTpaBJIGHHE KAa4eCTBOM  3JICKTPOIHEPTHUY,

MarucCTpaHThbl JOJIKHBI CAATH OTYETHI O BBIIIOJIHCHUU na6opaTopHHx pa60T u BpmoaHuTs CPC.

Ha ocHOBaHuM MONYy4YeHHON MarucTpaHTOM CYMMbl OajIOB 3a CEMECTpP BBICTABIIAETCS

OIICHKA, B COOTBETCTBUU C MPUBEJICHHON TAOJUIICH.

Hrtorooe pacmpeeneHne 6auioB

Y 10BIIETBOPUTENBHHO Xopouio OTiIn4HO
Cymma GayioB 61-73 74-86 87-100
CopepxaHue OLEeHKH
OTnuyHO  —  3aMedarenbHBId  pe3ynbTaT  Opu  Heckombkux | 5 | A |  OtiuuHO
HE3HAYNTEIbHBIX HEOCTATKaX
OdeHp Xopomio — pe3yabTaT BbIIIE CpeAHero, HecMoTps Ha | 4+ | B Xopo1io
onpeieIeHHOE KOJIMYECTBO HEAOCTATKOB
Xopomo — B obmeM, xopomas pabora, HecMoTpsi Ha ompenenerHoe | 4 | C c.:>
YHCIIO 3HAUYUTEIbHBIX HEJOCTATKOB o
VY noBneTBopuTeIRbHO — T0OpOCOBECTHAs paboTa, coaeprkaiias, onnako, | 3+ | D | VYnosner-
3HAYUTEIIbHBIC HEJ0CTATKU BOPHTEIHHO
[TocpencTBEeHHO — pe3yiIbTaT COOTBETCTBYET MUHUMAIIBHO JOMycTUMBIM | 3 | E
KPUTEPUSIM
HeynomnerBopurensHo — ¢ mpaBoM Tiepecaadd, HeoOxommma | 2 | F Heynos-
JIOTIOJTHUTENIbHAS paboTa JIJIsl MOJTYYCHUS KPEAUTa X | nerBopu- 5
HeynosnerBopurensHo - 03 paBa nepeciavyu, He00X0AUMO TOBTOPHTH F TEIBHO %
Kypc, HeoOXo[uMa 3HAYUTENIbHAS JOTOJHUTEIbHAs padoTa (MOBTOPHBIH T
Kypc)
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5. BOIIPOCHI K PEUTUHIOBOMY KOHTPOJIIO

| Mmoayanb
Crneuuduyeckne pexuMbl pabOThl JTEKTPUUECKUX CETEH.
Tpe6OBaHI/IH K ITOKAa3aTCJIsIM Ka4€CTBa SHCKTpI/I‘leCKOﬁ OHCPIuu.
O61ua;1 XapaKTCPpUCTHUKA MCAJICHHBIX U3MEHEHU HaIIpsKCHUA.
OTpI/IHaTeJ'IBHBIe H IIOJIOKUTCJIbHBIC OTKJIOHCHU A HAIIPSAXKCHHA.
Crioco0bl yrpaBlieHHsI OTKIIOHEHUEM HaIPSDHKEHUS B AJICKTPUYECKUX CETAX.
MeTOI[I/IKa aHaJIM3a Ka4Y€CTBa JJICKTPOSHCPINU B SJICKTPUYCCKUX CETAX.
OpFaHI/IC’)aHI/IH KOHTPOJIA KQaY€CTBaA JICKTPOIHEPTHUU B DJICKTPUYCCKUX CETAX.
VYrpaBneHue KaueCTBOM IJIEKTPOIHEPTHH B DJIEKTPUUCCKUX CETSIX: OOIINE TOIXOIbI.
BnusiHue OTKIIOHEHUs HanpsbKEeHUsl Ha paboTy JIEKTPOIPUEMHHUKOB.

. OTKJI0HEHHE YACTOTEL. HpI/I‘-II/IHBI BO3HUKHOBCHUSA OTKJIIOHCHHA YaCTOTHI B

AIIEKTPOIHEPTETHUECKUX CHCTEMAX.
banaHc akTUBHOM U pEaKTUBHOM MOLIHOCTENW B S3HEPTOCUCTEME.

CrocoObl yrpaBiIeHHs YaCTOTOM B CHUCTEMaX AJIEKTPOCHAOKCHHUSI.

OO01mas xapakTepucTUKa MEUICHHBIX U3MEHEeHUN HanpsoKeHus. [[puarHbl
BO3HUKHOBEHHUSI.

BbricTpble U3MEHEHHs HATIPSHKEHUS B CUCTEMaX dJeKTpocHa0keHus. [ IpruunHbl
BO3HHUKHOBEHHUS.

CriocoObl CHIKEHHSI KOJIeOaHU HANIPSHKEHUS B DJICKTPUUYECKUX CETSX.

Hecummetpus tpéxdaznoii cucreMbl HanpsbkeHU. [IpuuuHbl BO3HUKHOBEHUS
HECUMMETPUHU TPEXPa3HOUN CUCTEMBI HANIPSKEHUH B DJIEKTPUUECKUX CETAX.

Bunbr HecumMeTpun TokoB U HanpsbkeHuit. [Tokazatenu, ux Biausaue Ha padoty II1.
CucteMbl aBTOMaTU3UPOBAHHOTO YIIPABJICHUSI HECHMMETPUYHBIMU PEKIMaMH B
AIIEKTPUIECKHUX CETSX.

HecunyconnanbHOCTh TpEx(a3HOl crcTeMbl HapsHKEHUH. [IprnarHBI BOSHUKHOBEHUS
HECHHYCOUIATBHOCTH HANPSHKEHUH B SJIEKTPHUECKUX CETAX.

CriocoOBblI yripaBiieHUsI HECHHYCOUIATbHBIMU PEKUMaMH B CUCTEMaX AJIEKTPOCHAOKEHHUS.
CitydaiiHble COOBITHS B AIEKTPUUYECKHUX CETSX.

[TepeueHb HOPMATUBHBIX JOKYMEHTOB 110 KQUECTBY 3JICKTPOIHEPTUH.

Ocnogubie otnnuus [[OCT 32144-2013 or T'OCT 13109-97.

CX0/ICTBO U pa3Iuune pOCCUICKOT0, MEKIOCYAAPCTBEHHOTO U €BPOIIEHCKOTO
CTaH/IapTOB.

OcHosneble onpenenenus ['OCT 32144-2013.

[TokazaTenu 1 HOPMBI KauecTBa eKTpodHepruu B coorBeTcTBuu ¢ ['OCT 32144-2013.
[TponomkuTenbHble M3MEHEeHHs XapakTepucThk Hampspkerus nmo ['OCT 32144-2013.
[Tokazarenu kauecTBa 3JIEKTPOIHEPTUH, XapaKTEPU3YIOIIHe KOJIeOaHUs HaNPsHDKEHUS U
baukep.

[Toka3zarenu KauecTBa HIEKTPOIHEPTUH, XapaKTEPUIYIOIIIEe HECHHYCOUIATHHOCTh
HAIPSDKEHUS.

[Toxazarenu KauecTBa HIEKTPOIHEPTUH, XapAKTEPUIYIOIIIE HECUMMETPHIO HAIIPSHKSHHUS
B Tpex(a3HbIX CHCTEMaX.

OmnpeneneHne U XapakTepucTrka cirydaiiHbix coobrtuii mo 'OCT 32144-2013.
[TpepsiBanust HanpsokeHust B coorsercTBun ¢ 'OCT 32144-2013.

[TpoBansl HanpspkeHus B coorBercTBun ¢ ['OCT 32144-2013.

[Tepenanpsokenus B coorBerctBuu ¢ ['OCT 32144-2013.

NmnynscHble HanpspkeHus B cootBerctBuu ¢ 'OCT 32144-2013
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Il MmoayJab
CriocoObl ¥ TEXHUYECKHUE CPEJICTBA CHIDKEHUS MEPEHAIPSKEHUI B CUCTEMAax
AIIEKTPOCHAOKECHHS.
[Ipennoceiiku GOpMUPOBAHUS MOIX0/A K KAYECTBY JEKTPOCHAOKEHUS.
Omnpenenenus: cuctemMa 3IeKTPOCHAOKEHN A, TIOIb30BaTENb ANEKTPUIECKON CETH.
Ornpenenenus: ceTeBasi OpraHu3anus, KOHAYKTUBHAsS AJIEKTPOMATrHUTHAs [TIOMEXa.
Ornpenenenns: ypoBEHb 3IEKTPOMATHUTHON COBMECTUMOCTH B CUCTEMAaxX
AEKTPOCHAOKEHUS.
OnpeneneHus: HaPSHKEHUE TAPMOHUYECKOW COCTABIIAIONIEH, HAPSHKEHUE CUTHAJIOB
DIEeKTPUYECKON CETH.
Ornpezenenus: HAMPsHDKEHHE HHTEPrapMOHUYECKON COCTABIISIFONIEH, OBICTPOE N3MEHEHUE
HaIpPsHKEHUS.
Ornpenenenus: HaPsHDKEHUE SJIEKTPONTUTAHUS, YACTOTA HATIPSIKEHHS JIEKTPOIUTAHHUS.
OrpezenieHus: COrIacOBaHHOE HAIPSKEHUE AJIEKTPOIUTAHUS, OTIOPHOE HANPSKEHHE.
OrnpeneneHus: HU3KOE, CPEIHEE U BHICOKOE HANIPSDKEHUE; MPEPhIBAHNE HATIPSAKEHHUS.
OrnpeneneHus: UMIYJIbCHOE HAIPSHKEHUE, TIEPEHANPSIKEHUE.
Omnpenenenus: MpoBall HaNpsDKEHUs, QIIMKEp, CPEAHEKBAAPATHUECKOE 3HAUCHHE.
OO01mas xapakTepucTuKa ObICTPBIX U3MEHEHHU I HAMIPSHKCHHUSL.
[Tokazaremnu, XxapakTepu3yomrue ObICTPbIE U3MEHEHUS HAMIPSHKEHUS.
Brnusinue ObICTPhIX U3MEHEHUN HANpsHKEHUS Ha PabOTy JIEKTPOIIPUEMHHUKOB.
Crioco6pl MUHUMU3ALIMU OBICTPHIX U3MEHEHUN HaMpsKEHUSI.
ITokazarenu, XxapakTepU3yOIINE MEUICHHbIE N3MEHEHUS HAIPSHKCHUS.
Bnusinue MenneHHbIX H3MEHEHUH HAaNpsDKEeHUsl Ha paboTy 3JIEKTPONPUEMHUKOB.
Ornpenenenre OTKIOHEHUS HATIPSDKCHUS B yIATCHHON TOYKE JICKTPHUIECKOM CEeTH.
CriocoObl M TEXHMYECKHE CPEICTBA YIIPABJICHHS MEIJICHHBIMU U3MEHEHUSIMU
HaIpPsHKEHUS.
TpeboBanust K OKa3aTeIsIM KaueCTBa JIEKTPUUECKON IHEPTHUH.
XapakTepucTuKa YCTAHOBUBIIUXCS PEKUMOB PAOOTHI AJIEKTPUUECKUX CETEH.
TpeboBaHMsI K OTKJIIOHCHUSIM YaCTOTHI B CHHXPOHU3UPOBAHHBIX U U30JTMPOBAHHBIX
cUcTeMax EKTPOCHAOKEHUSI.
BrusitHue OTKIIOHEHHSI 9aCTOTHI Ha padOTy AJIEKTPOTPUEMHHUKOB.
CrocoObl ¥ TEXHUYECKHUE CPENICTBA AJIsl YIIPABJICHUS 0ATaHCOM aKTHBHOW MOIIIHOCTH B
CHUCTEMaX.
[Tokazarenu kauecTBa, XapaKTEPU3YIOIIHEe HECUMMETPUIO TPEX(Ha3HON CUCTEMBI
HanpsHKEHUH.
BinsHne HecMMMETpUHN HANPSKEHUH U TOKOB Ha JIOTIOJIHUTENbHBIE IOTEPU U KAUeCTBO
AJIEKTPUYECKOMN SHEPIUH.
Bnusinue HecuMMeETpUU HalpsiKeHUH Ha paboTy IEKTPOIPUEMHUKOB.
Crioco0Obl ¥ TEXHUYECKHUE CPEICTBA YIIPABICHUSI HECUMMETPUYHBIMHU TIOTOKAMH B
ANEKTPUUECKHUX CETAX.
[TokazaTenu kayecTBa, XapakTEPUIYIOLIUE HECUHYCOUIATbHOCTh TPEX(HA3ZHOU CUCTEMBI
HaIpsDKEHUH.
BiusiHue HeCMHYCOMAAIBHOCTH HANPSHKEHUN U TOKOB Ha JIONIOJIHUTENbHBIE TIOTEPU U
KaueCTBO JIEKTPUUECKOUN SHEPTHUH.
BrusiHue HeCHHYCOMIAIBHOCTH HAMPSDKEHUN Ha pa00Ty AJIEKTPOIPUEMHHKOB.
XapaKkTepucTUKa U IPUHIUIBI PEATA3ALUN UHTEIUIEKTYAIbHOU 2JIEKTPOIHEPTreTHYECKOU
CHUCTEMBI ¢ akTUBHO-afanTuBHO# ceThio (MDC AAC).
[IpuHUMNIMANTBHBIE OTAMYMS aKTUBHO-aJalITUBHBIX CETEN OT IEUCTBYIOLUX CETEH
KJIACCUYECKOTO HCIIOITHEHMUS.
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HoBbie BOZBMOKHOCTH aKTHBHO-aAANTUBHBIX CETEH IS YIIPABJICHUS KAUeCTBOM
AIIEKTPOIHEPTUU.

Hcnonb30BaHne HOBBIX (DYHKIIMOHAIBHBIX CBOMCTB aKTHBHO-aalITUBHBIX CETEH IS
yIpaBICHHUS KAY€CTBOM JIEKTPOIHEPTUH.

XapakTepucTHKa OCHOBHBIX KOMIIOHEHTOB M TEXHOJIOTHM aKTUBHO-aIalITUBHBIX CETEH.
CTpyKkTypa U KOMIIOHEHTHI, XapaKTEepUCTUKA paclpeie]ICHHOM reHepaluu.
[TocTpoenue udppoBoit MOICTAHIINN, U €€ OCOOCHHOCTH.

Bo3moxxaoctu FACTS — texHosioruit st yrpaBieHUsI KAYECTBOM JICKTPOIHEPTHH.
AKTHBHBIN IOTPEOUTETH U MUKPOCETH, MX TPEOOBAHHMSI U BIUSHUE HA KAYECTBO
AJIEKTPOIHEPTUH.

WHTennexTyanbHbIN ydeT JIeKTPOIHEPTHH.

Atomaruzanus U2C AAC.

[TososxxuTenpHBIE U OTPUIIATETbHBIE ()AKTOPBI BIUSHUS TEXHOJIOTHHA U HHHOBAIIMOHHBIX
KOMITOHCHTOB aKTUBHO-3JaITUBHON CETH HA Ka4€CTBO JIEKTPOIHEPTUH.
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3aKOHOJATEIbHYIO 0a3y, HOPMATUBHO-IIPABOBOE
o0ecrieuenne, CTaThH.
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Twirpx.com - ato ciyx06a, obecreunBaroIas ¢
MOMOIIIbIO BeO-MHTEpPEiica, pacioIoKEHHOTO
TOJIbKO 10 azpecy http://www.twirpx.com, u
CTIEMATM3UPOBAHHOTO aNapaTHO-ITPOT PAMMHOTO
oOecrieyeHns1 XxpaHEHUEe, HAKOIICHHE, TIepeaady u
00paboTky marepuanos [loss3oBarenei,
NPEACTaBICHHO B SJIEKTPOHHOM BHJIE B
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KOTOPO# cOOpaHbI 3JIEKTPOHHBIE YIEOHUKH,
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0 KJIIOUEBBIM CJIOBaM, OT/IEIbHBIM TeMaM U
OTpaCIIsIM 3HAHUS
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B snexrponnoit oubnmoreke "HIJIBYK"
MNpEaACTaBJICHBI KHHUI'M U3 KaTajlora I/I3I[aTeJ'IBCKOFO
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http://e.lanbook.com/

[TpencraBneHHas AIEKTPOHHO-OMOTHOTEUHAS
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