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PaGouyas nporpamMmma qucuumianHbl «KauyecTBo 3JIeKTPUYECKOM SHEPTUM» COCTaBJICHA!

— B cootBeTcTBUU ¢ TpeboBanusMu @I'OC BO — maructparypa o HampaBJIEHHUIO MOJTOTOBKH
11.04.04 «DnekTpoHUKa U HAHOAJIEKTPOHUKA» U YPOBHIO BHICIIETO 00pa30BaHMs MarkucTparypa,
YTBEP)KICHHBIN TNpUKa3oM MuHucCTepcTBa o0Opa3oBaHuss W Hayku Poccuiickoit denepanmu
(manee — Muno6pHayku Poccun) ot «22» centsopst 2017 r. Ne 959;

— Ha OCHOBaHMM Yy4e€OHOTO IUIaHA IOJATOTOBKH [0 HampamjieHHI0 moAarotoBku «11.04.04
ONEeKTpOHMKA U  HAHORJIEKTPOHMKA (YpOBEHb MarucTparypbl)» mnpodmib  «CuiioBas

QJICKTPOHHUKA.

CocraButenb K.T.H. B.C. JoOym

PaGouass mporpamma paccMOTpeHa M o0100peHa Ha 3acelaHuu Kadeapsl oO1IeH

anektpoTexHuku ot 01.02.2021 r., mpotokon Ne 14,

3asenytromuii kapeapoit 0D JI.T.H S1.9. knspckuii

Pabouan nporpamma corjiacobaHa:

HauanbHuk oTnena
JUIEH3UPOBaHUs, aKKpEAUTALIUU U Hy6posckas F0.A.
KOHTPOJISl KauecTBa 00pa30BaHUs

HavanpHHUK OTAEIa METOANYECKOTO Pomanuukos A.1O.
obecnieyeHus yueOHOro mpoiecca K.T.H.




1. IEJIM Y1 3AJIAYM TUCTUTLINHBI

Lenbto nucuuruinabl «KauecTBO 37€KTpUUECKON SHEPTUU» SBISIETCS 03HAKOMJICHHE ¢ 00JacThio
HAyKd M TEXHUKH, OPUCHTUPOBAHHON Ha KJIACCMYECKHE M COBPEMEHHBIE METO/bl aHali3a MapaMeTpoB
anekTposHepruu. Llenpio H3yyeHHs B MPAKTUYECKOM IUJIaHE SBIsIETCS OOy4YeHHE MPaKTHUYECKUM
MEpONPUATHIM, HAPABICHHBIM Ha yIy4IlIEeHHE KaueCTBA JIEKTPOIHEPTUH.

OcHoBHOM 3amaueil AUCHMILTUHBI ««KadecTBO SIEKTpUUYECKOl PHEPrum»» SBISETCS U3yuyeHUE
OCHOBHBIX IIOKa3aTeeil KayecTBa 3JIEKTpO3HEpruu U ux HopMm B coorBercTBUU ¢ ['OCTom I'OCT P
54149-2010, oBnageHre METOAAMH BBITIOJIHCHHUS PAcUYETOB TOKa3aTeNield KadyecTBa AJICKTPOIHEPTUU MPHU
HINYUH U OTCYTCTBUH (PUIBTPO-KOMICHCUPYIOIIUX YCTPOWCTB, MPUOOPETECHHE HABBIKOB MTPAKTUYECKOTO
MIPUMEHEHHUS MOJIyY€HHBIX 3HAaHUMN; CIIOCOOHOCTEH sl CaMOCTOSTENbHON PabOThl, pa3BUTHE MOTHBAIMH
K CaMOCTOATEIbHOMY TOBBIIICHHIO YPOBHS NPO(ECCHOHANBHBIX HAaBBIKOB B O0JIACTH OOeCTeYeHUs
AIEKTPOMArHUTHON COBMECTUMOCTH YCTPONCTB.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucnunnuna «KadecTBo 31eKTpUYECKON SHEPTUN» OTHOCUTCS K JUCIUILIMHAM 10 BBIOOPY YacTH,
dbopMupyeMOil  ydacTHUKaMH  OOpa30BaTeIbHBIX  OTHONICHHA  OCHOBHOW  IPO(ecCHOHAIBLHOM
o0pa3oBaTenpHOM MmporpaMmbl MO  HampaBieHuto noAarotosku 11.04.04 DNEeKTpOHUKa U
HAHO3JIEKTPOHUKA U U3y4aeTCsl BO 20M CEMECTPE.

[IpenecTByromuMy  KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oazupyercs AMCLUUILTHHA
«KauecTBo 3mexkTpuueckoil sHeprum» SBISIIOTCS «Du3uka», «AKTyajdbHblE HPOOJEMbl COBPEMEHHOU
3JEKTPOHUKHU U HAHODJIEKTPOHUKH.

Jucnnnimmua  «KayecTBO  3IIEKTPUUYECKOW OJHEPIMM»  SABJSIETCS  OCHOBOIIOJNATaroIlen s
npoxoxaeHus  «lIpenguruiomHolW — mpakTUKM» U «BBIMOMHEHMS M 3AIUUTHl  BBITYCKHOW
KBaJIN(DUKAIIMOHHON paboThI».

3. INIAHUPYEMBIE PE3YJIbTATBHI OBYYEHUSA 11O JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBbTATAMMN OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT PAMMBI

[Ipouecc wu3ydeHuss AUCHUIUIMHBI «KauecTBO 3JIEKTpUYECKONM HHEPrumW» HalpaBlI€H Ha
(hopMHUpPOBaAHHE CIEAYIOIINX KOMIIETCHITHI:



®opmupyeMble KOMIIETEHIIUT

no ®IOC BO
OcHoBHBIE TOKa3aTean
OCBOEHHSI
Conep:kanue Koz NPOrpaMMbl AHCIMILIHHBI
KOMIICTCHUINH KOMIIETCHIIUHA

l'otoB opmynupoBaTh menu [TIKC-2 [IKC-2.1. 3naer  nOpuUHUMOBI  TOCTPOEHUS U
u 3a1aun HAyYHBIX (GYHKIIMOHUPOBAHUSI U3/AETIHI CUIIOBON AJIEKTPOHUKHU
HCCIIEN0BAHUMI B ITIKC-2.2. YMmeer paccYuTHIBATH IIPEAEIIBHO
COOTBETCTBUU c JIOMYCTUMbIE W TpeleibHble  PEKUMBbI  pabOThI
TEHIACHIUAMU u YCTPOMCTB CHIIOBOM 3JIEKTPOHUKU
MEepPCIEKTUBAMU  Pa3BUTHS ITKC-2.3. Biageer HaBpIKaMu BBIOOpA TEOPETUUECKHUX U
NEKTPOHUKHU u AKCIIEPUMEHTAJIbHBIX METOJI0B HCCIIEeI0BaHUS
HAHODJICKTPOHUKH, a TaKkKe YCTPOMCTB CUTIOBOM AJIEKTPOHHUKHU
CMEXHBIX 00JIacTel HayKu U
TEXHHKH, CIIOCOOHOCTBIO
000CHOBAHHO BBIOMpATH
TEOPETUYECKHE u
9KCIIEPUMEHTAIIbHBIE METObI
u CpencTBa pelieHus
chOpMyIIMPOBAHHBIX 3a/1a4
Crnocoben UCII0JIb30BaTh [TIKC-7 [IKC-7.1. 3naer: ocHoBHbIe (hakTbl, 0a30BbIC
COBPEMEHHBIE METO/1bI KOHIICTIIUH, TPUHIUITBI, MOJEIM U METOABI B 001acTH
pacueta U MPOEKTUPOBAHUS CWJIOBBIX IIeTIel; MCTOYHHKU CTaHAAPTOB B OOJIACTIX
YCTPOWCTB CHUJIOBOU ANIEKTPOOE30M1aCHOCTH 51 KOMMYHUKaI[MOHHBIX
NEKTPOHUKU IO 33JaHHBIM IPOTOKOJIOB; COBPEMEHHBbIE 0a30Bble  TEXHOJIOTUU

TEXHUYCCKUM Tpe6OBaHI/I$[M

IpsIMOr0 LM(PPOBOTO YINpPaBIEHUS; OCHOBHBIE (aKThI
BIUSHUS KayecTBa DJEKTPOIHEPIMUM Ha TIOTEPU B

ANEKTPUUECKUX CETAX
IIKC-7.2. YmMmeer:

- aHaMM3UPOBATh KA4e€CTBO AJICKTPOIHEPTHH IO
pe3ynbTaTam HU3MEPEHUI;

- OICHWBATh (PAKTUYECKUH U JOMYCTUMBIM BKJIAJ
noTpeduTeneil B moka3aTelid KauecTBa JIEKTPOIHEPTUH;
- OLICHUBATHh MOTEPHU BJIEKTPOIHEPIrUU OT YXYAIICHUS

KauecTBa JJIEKTPOIHEPIUH;
- OICHHMBATH BJIMAHHUC KauCCTBA DJBJICKTPOIHCPTHU Ha
XapaKTEPUCTUKU 3JIEKTPOOOOPYI0BAHMS;
- nenatb OOOCHOBaHHBIM BBIOOP MEPOIPHUATHH 1O
YIIYYILIEHUIO KauecTBa JJIEKTPOIHEPIUU
IIKC-7.3. Bnapneer:
- HaBBIKAMM  pacuera  IIOKa3aTelled  KadecTBa
AIEKTPOIHEPT U XapaKTEPUCTUK
AIIEKTPOOOOPYIOBAHUS c y4eToM KauecTBa
AIEKTPOIHEPIUH;

- HaBBIKAMHU OILIEHKH (PAKTHYECKOTO M JIOMYCTUMOTO
BKJIaJla TMOTpeOWTeNmnn B  TOKa3aTeledl  KadecTBa
AIIEKTPOIHEPTHH;

- HaBbIKaMH OOOCHOBAHHUS M BBIOOpA MEPONPHUATHNA IO
VIYYIIEHUIO KAYeCTBA dJIEKTPOIHEPTUU




4. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHDbI

4.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

OOmass TPyIOEMKOCTh JUCIUTIIUHBI

3a4eTHBIE €UHUIIEL, /2 aK. Jaca.

«KauecTBO 3J'ICKTpI/ILI€CKOI71 OHEpIUun»

cocTaBsiisieT 2

AK. 4achl o

Bua y4eOHoii padoThI Bcero ak. yacos ceMecTpam
2
AyAUTOpPHBIE 3aHATHS, B TOM YHCJIE: 32 32
Jlexumn 8 8
[Tpaktrueckue 3ansarus (113) - -
Jlaboparopusie pabotsl (JIP) 24 24
CamocrositesbHas padora cryaeHtoB (CPC), B Tom uncie 40 40
Brinonnenue KkypcoBoi paboThl (IPOEKTa) - -
PacuerHo-Tpaduueckas padbora - -
pedepar - -
[ToaroToBKa K MPAaKTUICCKUM 3aHSATUSIM - -
IToaroroBka K J1abOpaTOPHBIM 3aHATHIM 40 40
OO0mas TPy10eMKOCTh THCIIHILTHHBI - -
aK. yac. 72 72
3a4. el. 2 2

4.2. Conep:xaHue TUCHMILINHBI
Y4eOHBIM IIJIAHOM MPETYCMOTPEHBI: JICKIIHUH, JTA00paTOPHBIE paOOThI M CAMOCTOSATENIbHAS pa0oTa.

4.2.1. Pa3nenn! IMCHUILINHLI U BUALI 3aHATHI

Buanl 3ansaruii
S =
-] - -5 <« S =
<) = -- N )
Ne 2 - | E- | 2. | 2588z
HaumeHnoBaHue pa3aesioB : = e= g2 g SEag
n/n 2 Z =% | 58 | £523%
e | 5 | £3 | g% | gEEZE
3 e = S Sad”
== = Sa Z
1. |Pazgen 1. ITokasarenu KayecTBa 3JIEKTPOIHEPTUU 12 2 - ) 10
Paznen 2. Bausinue kauecTBa 3JIEKTPOIHEPTUU Ha
2. |mOTepH B DIEKTPUYECKUX CETAX U paboTy 16 2 - 8 10
DJIEKTPOTIPUEMHUKOB
3 Paznen 3. Texuuueckue cpeacTBa U3MEPEHUS 20 2 8 10
MOKa3aTeJIel KauecTBa dJICKTPOIHEPTUU
4. [Paznen 4. DieKTpPOMarHUTHasi COBMECTUMOCTD 20 2 - 8 10
Hroro:| 72 8 - 24 40
4.2.2. ConepxaHue pa3iejaoB THCIHUIIUHBI
HanmenoBaHmue
Ne . TpynoemkocThb
pa3neJa ConepikaHue JeKIHOHHBIX 3aHATHIA
n/n B aK. 4Yacax
JHMCITUATLINHbBI

1. | IoxasaTenu kayecTBa
3IEKTPOIHEPTUH

OcHOBHbIE TIOHATUA U onpenenenus. HopmatuHas
nokymentanus. Anamuz ['OCT 13109-97, TOCT P
54149-2010, TOCT  32144-2013. [Iloxka3sarenu
KauecTBa DJIEKTPOAHEPTMH M METOIBl WX pacuera.
HopmanbHO W mpenenbHO JOMYCTUMBIE 3HAYCHUS
MOKAa3aTeJIM Ka4eCTBA SJIEKTPOIHEPTUH.
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XapakTepucruka 3IEKTPOTEXHUYECKOTO u
TEXHOJIOTUYECKOr0 yiiepda OT YXYALICHHS KauecTBa
ANEKTPO3HEprun. BiinsHue kauecTBa 3JIEKTPOIHEPrUU
Ha IIOTEpU B BJIEKTPUUECKUX CETSAX, XapaKTEPUCTUKA
norepp B UX 2iemeHrax. [loTepu MouiHOCTH H
XapaKTepUCTUKU Tpex(da3Hbix AJl npu OTKIOHEHUSIX U 2
HECUMMETpPUU HaIpsDKEHUW. BinsHHMEe OTKIIOHEHUH

Bimsune kauecTBa
3JIEKTPOIHEPTUU HA
2. | morepu B
ANEKTPUUECKUX CETAX

1 paboty HANpSDKCHHUsST Ha XapaKTCPUCTUKU OCBETHTEIbHBIX
SMCKTPOUPUEMHHKOB | yerapopok, JJIEKTPOHHOU arnmnapaTypebl u
KOMITBIOTEPOB, a5IeKTpooOorpeBaTenei,
3JICKTPOCBAPOYHOT0 000PY/I0BaAHHSI.
n T BaHUsA K TBaM HU3M HUS
TexHuuecKue O6mue Tpebora CpeacTBa 3Mepe

[OKa3aTeled  KadyecTBa  DJJEKTPOIHEPrMd MU HX
CpeICTBa U3MEPEHUS

. CTPOMCTBO. XapakTepucTuka CYILIECTBYIOIINX
3 | noxasarenei ZnelflnannsnpOBaHHIE)lx b CpEnCTB - H3M}épelfma 2
Kadectsa noKasaTeJsen KauecTBa AIEKTPOIHEPIUHU:
SMCKTPOSHEPI N (GyHKIIMOHAJIbHBIE CXEMBbI, TEXHUUECKHE JaHHbIC.
[IpoOnema  3MEKTPOMArHUTHOM  COBMECTHMOCTH.
4. | DIEKTpOMarHuTHas Hecummerpuunbsle  pexumbl.  HecuHycoupanibHble 2
COBMECTUMOCTh pexxumbl.  OTkioHeHus: HampspbkeHus. Konebanus
HaIpsHKEHUS
HTtoro: 8
4.2.3. llpakTuyeckue (ceMUHAPCKHUE) 3aHATUS
MPAKTUYECKHUE 3aHATUS HE IPEIYyCMOTPEHBI
4.2.4. JlabopaTopHbie padoThI
N Paszpnen TemaTnka J1adbopaTopHbIX padoT Tpynoemxocts
n/n B aK. yacax
HccnenoBanne HECUMMETPUYHBIX PEKUMOB 4
1 Pasen 2. UccnenoBanue HECHHYCOUAAIBHBIX PEKUMOB 4
UccnenoBanue TEXHUUECKUX CPEACTB U3MEPEHUS TOKa3aTesei 4
KaueCTBA 3JIEKTPOIHEPTUU
VccnenoBaHue y3KOMOJIOCHBIX (DHIBTPOB 4
2. Paznen 3. | TapmoHHKH B cXeMax C YIpaBIsieMbIMU BEHTUJISIMU 4
Crarundeckue npeoOpa3oBaTenu Kak HCTOYHUKHA TAPMOHHK 4
HTroro: 24

4.2.5. KypcoBbie padoThl (IPOEKTHI)
Kypcosble paboTsl (IIPOEKTHI) HE IPEAYCMOTPEHBI

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

B xozne oOyueHust mpruMeHsIOTCS:

Jleknmu, KOTOphIE SBISIFOTCS OAHUM M3 BXHEHIIUX BUAOB YU€OHBIX 3aHSTHI U COCTABISIFOT OCHOBY
TEOPETHUYECKON TIOJITOTOBKH O0YUJaAIOTITIXCSI.

Llenu NeKIMOHHBIX 3aHITHI:
-JlaTh CHCTEMAaTH3MPOBAHHBIC HAYYHBIC 3HAHWS IO JUCHIWIUIMHE, aKIEHTUPOBAaTh BHUMAaHHWE Ha HamOoiee
CJIO’KHBIX BOIPOCAX AUCUUIUIUHBI,
-CTUMYJIMPOBaTh ~ aKTUBHYIO  TIO3HABATEIBHYIO  JCATEIBHOCTh  OOYYAIOIIUXCS,  CHOCOOCTBOBATH
(hOpMHUPOBAHHIO UX TBOPUYECKOTO MBIITLICHHS.

JlabopaTtopHasi pa0doTa— BHUJ CaMOCTOATEIBHOW HCCIIEIOBATEILCKOM MESITEIbHOCTA CTYJEHTa IO
OCBOCHUIO MPEIMETHON YaCTH U3y4aeMOW AUCIUIUIMHGL. J[aHHBIN BUJ IESITEIHHOCTH BKIIOYAET B ceOs Kak
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MOJITOTOBKY CTY/ICHTA B IOMAIIIHUX YCJIOBHSX, TaK U paOb0OTy Ha pabouem mecte B 1abopaTopur. Beimonnenue
T1a00paTOPHBIX HATPABICHO HA MPUOOPETEHUE HABBIKOB 0OPA0OTKH U OCMBICIICHUSI TIEPBHYHBIX PE3YITHTATOB
MIPAKTUYECKON paOOTHI.

Cemunapckue 3anatus. Llenn ceMuHapcKux 3aHsATHI:

-yIJIyOUTh W 3aKPENUTh 3HAHMS, IOJyUYEeHHBIE Ha JISKIUSAX M B TIPOIECCE CAMOCTOSTEIILHOW paboThI
o0ydaroImmxcst ¢ y4eOHOM 1 HAYYHOH JIUTEePaTypoii;

-00€eCIIeYnTh )KUBOE, TBOPUYECKOE 00CYKIeHUE YIeOHOro MaTepraiia B opMe TMCKYCCHU, 0OMEHAa MHCHUSAMU
10 pacCMaTpPUBAEMbIM BOIIPOCAM.

KoncyabTanum (TeKymias KOHCYJbTAIMs, HAaKaHyHE 3a4ueTa) SBJISCTCS OJHOM M3 (opM PYKOBOJICTBA
yueOHOI paboToli OOydarommxcs W OKa3aHWs MM TIOMOIIM B CaMOCTOSITEIbHOM HM3YYEHHH MaTrepuala
JTUCHATUIMHBI, B JIMKBUIAIIMN UMEIOIIUXCS TIPOOEIOB B 3HAHUSIX, 33JJ0JDKEHHOCTEH 10 TEKYIIUM 3aHSATHSIM, B
MIOJITOTOBKE MUCbMEHHBIX paboT (MIPOEKTOB).

Texymye KOHCY/IBTAllMU TMPOBOISTCS TNperojaBaTesieM, BEAYIIMM 3aHATHS B Yy4eOHOW TpyIie,
Hay4YHBIM PYKOBOJMTEIEM U HOCST KaK WHAUBUIyaJIbHBIN, TAK U TPYIIIOBOM XapaKTep.

CamocrosiTejibHasi padoTra o0y4yaroLIUMXCSsl HampaBlieHa Ha YriyOJieHHe W 3aKperuieHHe 3HaHWM,
MOJTyYEHHBIX HA JIEKIUSAX M JAPYrUX 3aHATUSAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEILHOIO AaKTHUBHOTO
MIPUOOPETeHUsT HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM H
MIPOMEKYTOYHOMY KOHTPOJTIO.

6. OUEHOYHBIE CPEACTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUUA 110 UTOI'AM OCBOEHUA TUCHUIIJINHBI

6.1. Ouenounvie cpeocmea 011 CcaAMOCMOAMENbHOU pPAOOMBL U MEKYULe20 KOHMPOA
ycnesaemocmu

Paznen 2. BiusHue kauyecTBa 3JEKTPO3HEPTrHM Ha MOTEPU B AJIEKTPUUECKHX CETAX M PaboTy
AJIEKTPOITPHUEMHHUKOB

1. TexHnyeckue XapakTEpUCTUKU IPUEMHHUKOB JIEKTPOIHEPTUHU 110 HANIPSHKEHUIO. .

2. OCHOBHBIE CpEJICTBA PETYIIMPOBAHUS W U3MEHEHHS HATPSIKCHUS B DJIEKTPUIECKHUX CETSX.

3. CrocoObl W cpencTBa yMEHbLIEHHMS KoJeOaHuM (pa3Max W3MEHEHMs) HalpsDKeHUs B
AIIEKTPUUECKUX CETHX.

4. VICTOYHUKHU BBICHIMX TAPMOHMK B CUCTEMAX 3JIEKTPOCHAOKEHHUS.

5. CriocoObl 1 cpeIcTBAa YMEHBUICHHUS] HECCUMMETPHUH B 3JIEKTPUUECKUX CETSX.

Paznen 4. Texuuueckue cpefcTBa U3MEPEHUs MOKazaTesIel KauecTBa 3JIEKTPOIHEPTHH

1. Buasl 1 mapaMeTpbl TEXHUYECKHX CPEICTB U3MEPEHH IMOKa3aTellel KauecTBa AIIEKTPOIHEPTHU

2. AHanu3aTopbl KauecTBa IeKTposHepruu Pecype.

3. AHanu3aTopbl KadecTBa aiekTpodHepruu Fluke.

4. ITpuGopsI KOHTPOJIS Ka4eCTBA DJICKTPOIHEPTUH.

5. AHanmu3aTophl KauecTBa diekTposHepruu Metrel..

6.2. Ouenounvie cpedcmea 0151 RPOGEOCHUS NPOMENCYMOUHOU ammecmayuu (3auema)

6.2.1. Ilpumepnotit nepeuenv 60npoco6/3a0anuii 01 N0020Mo6KuU K 3auemy (no oucyuniune):
[epeuncaute BUABI MOTPENTHOCTH H3MEPUTEIHHBIX TPUOOPOB U CIIOCOOBI X OMPEICIICHHS.
[lepeuncnante NpUYMHBI BO3HUKHOBEHHUS TIOTPEIIHOCTH U3MEPUTEIbHBIX TPUOOPOB.

3. Ilepeunmcnure TpeOoBaHMS K W3MEPHUTENBHBIM TIpUOOpaM paboTalomMM B  CETSIX HE

CHHYCOUJAJILHOTO HANPSHKEHUS.

4. OOBsICHUTE, MOYEMY H3MEPUTENbHBIE MPHUOOPHI JIEKTPOMATHUTHOM W DIIEKTPOAMHAMHYECKOM

CHCTEM HE MOTYT OBITh HCIOJb30BaHBl B COBPEMEHHBIX CHCTEMaX KOMMEPYECKOIro yueTa

BJIEKTPUYECKON SHEPTUH.

OOBsicHUTE TPUHIIHI PA0OTHI AHAJIM3aTOPOB KaYeCTBA AIIEKTPUUECKON SHEPTUH.

[Tepeunciure Hopmupyembie [IKD u monmycTumbie BX 1OMYCTUMBIE OTKIOHECHHS. ?

7. llepeunciaute He HOpMupyeMble mokazarenu [TKD.

N
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[lepeuncnure npuUYMHBI MOTEPb MOUIHOCTH W HANpPSOHKEHHUS MpPHU Tepefadyd d3JIeKTPUUECKOi
SHEPTHUH.

9. Ilepeuncnute criocoObI MOAABIECHUS BBICIIUX TAPMOHUK B IPOMBIIIIEHHBIX 3JIEKTPOCETSX.
10. O6BsicHUTE TPUHIHI JeHCTBUS (HIBTPOKOMIIEHCHPYIOIIUX YCTPOHCTB.
11. OObsicHuTe Ha3HAUYEHHUE MPOJAOJBHON KOMIIEHCAIIMM PEAKTHUBHOW MOUIHOCTH U OCOOEHHOCTHU
BbIOOpA MOIIIHOCTH KOMITEHCHPYIOIIETO YCTPOUCTBA.
12. OObsicHUTE Ha3HAYCHHUE MOTICPEYHON KOMIICHCAINN PEaKTUBHON MOIIHOCTH U 0COOEHHOCTH BBIOOpa
MOIIIHOCTH KOMIIEHCHPYIOIIIETO YCTPOHCTBA.
13. O6bscHuUTE, B UeM 3aKIHOYAETCS METOJ BCTPEYHOTO PETYIMPOBAHMS HANPSHKEHUS, a TAK)KE TPUHITHIT
BBIOOpA OTHalKK TpaHchopMaTopa.
14. Tlepeuucnure METOABI UCCIAEAOBAHNUS BBICIIUX TAPMOHHUK M OOBSICHUTE UX CYTh.
15. Hepe‘{I/ICHI/ITC IIPUYUHBI BO3HUKHOBCHHA BBICIHHX TAapMOHHUYCCKHX COCTaABJIAOIIMX TOKa H
HAIPSDKCHUS B DIICKTPUUSCKHUX CETSIX.
16. OObsicHUTE KakuM O0pa3oM HMMIIEJAHC CETH BJIMAET HAa aMIUTUTYAbl BBICIIMX TapMOHHUYECKHX
COCTaBJISIIOLINX TOKA.
17. CnocoObl 1 cpeicTBa YMEHBIICHHUS BBICIIUX TAPMOHUK TOKA M HANIPSHKEHUS
18. MicTOYHMKH BBICIINX TAPMOHHK B CHCTEMAaX JIEKTPOCHAOKEHHUS.
19. CniocoObI 1 cpeicTBa YMEHbBIIIEHUS HECUMMETPUU B DJIEKTPHUUECKHUX CETSIX.
20. CmocoOpl M cpeicTBa YMEHbBIICHHS KoyieOaHWM (pa3Max W3MEHEHHs) HampsOKEHHS B
ANEKTPUYECKUX CETSX.
21. JIonomHUTEIBHBIE CPENICTBA PETYIUPOBAHHS U I3MEHEHUS HANIPSDKEHUS B AJIEKTPHUECKUX CETSIX
22. Onpenenenue JOMYCTUMOIO BKJIaaa morpeduteneid B ypoBeHb I[IKD B Touke oOmiero
MIPUCOEANHEHUS
23. BnusiHre OTKJIOHEHUS HAMpsDKEHUS Ha paboTy MPUEMHUKOB 3JIEKTPUYECKON SHEPTUU
24. Brok-cxema o6pabotku napopmanuu B ACKYD
25. JlonomHUTEIbHBIE CPEJICTBA PETYIUPOBAHNS HANPSIKEHUS B DJICKTPUUECKHUX CETAX
26. [IpruuHBI TOSBICHUS HECUMMETPHUYHBIX PEKHMOB
27. IlpakTHueckue peKoMeHAaluu 1o odbecneueHuto HajesxxHoctu COC
28. Hopmbt 'OCT Ha kauectBo 203.
29. [loka3zaTenyu HaJeKHOCTH JIEKTPOIHEPTreTUUECKOT0 000PY0BaHUS.
30. OcHOBHBIE CPEJICTBA PETYIMPOBAHUS U M3MEHEHUS HAMIPSDKEHHSI B QJIEKTPHUYECKUX CETAX
6.2.2. [IpuMepHbIe TeCTOBBIE 3a1aHUSA K 3a4eTy
Bapuanm Nel
Ne
w/n Bomnpoc Bapwnants! oTBeTa
1 2 3
KakuM JOKYMEHTOM perjiaMeHTHPYIOTCS 1. T'paxxgaHCKUM KOJEKCOM.
HOPMBI MoKazareyneun KayecTBa 2. TlpaBunamu ycTpoicTBa
1 | 27eKTpOIHEprUM. AIIEKTPOYCTAaHOBOK.
3. TOCT
4. TlpaBuiamu TeXHUYECKOH
SKCILTyaTaIiH.
TpedoBanuss ['OCT nmnsg  BeTWMYHUHBI 1. §Uyu=5%Unom & Unpexn =5%
YCTaHOBUBULIETOCS OTKJIOHEHHUS UHOM.
HANPAKCHUA 2. Uy v = 5% Unom o Unpen
=10% Unowm.
2. 3. §Uy = 10% Unom § Unpen
=10% Unowm.
4. 5 Uy u=1% Unom & Unpen = 5%
Unowm.
3. | TpeboBanuss T'OCT s BeTUYUHBI 1. Kunopm.=8,0 u Ku npen. = 12,0
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Kod(QpHUIMEHTa  HECHHYCOUAAIbHOCTH 2. Kunopm =4,0 Ku npex. =6,0
HanpsbkeHus  Ku 1npu HOMHUHaIBHOM 3. Kunopm. = 10,0 Ku mpex = 15,0
HanpsbkeHun Un=0,38xB 4. Kunopm. =5,0 Kunpen. =10,0
TpeboBanus IT'OCT 11  BenMUUHBI 1. KOu x = 2% KOu npen.=4%.
kod¢pdunrenTa HECUMMETPUU 2. KOu == 1% KOu npen.=2%.
HanpsHKEHU o HYJIEBOU 3. KOu 1 =4% KOu npen.=6%.
nocienoBarensHocTy KOU 4, KOu 1 = 5% KOu npen.=10%.
TpedoBanuss ['OCT nansg  BeIMYUHBI 1. Afau=0,2Tn Afnpen. =0,4T'.
OTKJIOHEHHUS 4acTOThl Af 2. Afu=0,2% Af npex. 0,4%
3. AMfu=0,5T'u Afopexg= 1,0I'm.
4. Afu=0,5% Afnopen=1,0%.
Binusnue — yBenuueHus YPOBHS 1. a) CPOK CITYKOBI JamI
HaIIPsKEHUSA Ha pabory HAKaJMBaHUS YBEIUYUBaeTcs  0)
ANEKTPONPUEMHUKOB POTOp TieperpeBacTes
a) HICKTPOOCBCIICHMUA, 6) 2. a) CPOK CITYKObI JamI
AIIEKTPOBUTATEIEH.
HaKaJMBaHUS yMeHblIaerca  0)
CTaToOp IeperpeBaercs
3. a) CpOK CITYKOBI JamI
HAKaJMBaHUS yMEHbIIaerca  0)
pOTOp TeperpeBaeTcs
4, a) CPOK CITYKObI JamII
HaKaJMBaHUS yBeJIU4YUBaeTcs 0O)
CTaTOp MeperpeBaeTcs
Biusnue YMEHBIIEHUS YPOBHS 1. a) CpOK CITYKOBI JamIn
HalPsHKCHUA Ha paboty HaKaJUBaHUS yBeJIUYUBaeTcs 0O)
SJIEKTPOIPHCMHNKOB CTaTop meperpeBaeTcs
a) SNICKTPOOCBCILCHNA, 6) 2. a) CpOK CITYKOBI JamI
AJIEKTPOJBUraTeNeH.
HaKaJMBaHUS yBEIUYNBACTCA,
CBETOBOW IMOTOK yMEHbIIaeTcsi ©0)
poOTOp MeperpeBaercsi, IMyCKOBOM
MOMEHT YMEHBIIAETCSI.
3. a) CpOK CITY>KOBI JamIn
HaKaJIWBaHUS YMEHBIIAeTCs,
CBETOBOM IMOTOK yMeHbIlaeTcs 0)
pOTOp TEperpeBaercs, MyCKOBOU
MOMEHT YBEJINYHBAETCSI.
4. a) CPOK CITYKOBI JamI
HaKaJUBaHUS YMEHBIIIAeTCs,
CBETOBOM IMOTOK YBEIWIHBAETCS O)
CTaToOp MeperpeBaercs, IyCKOBOU
MOMEHT YMEHBIIIAeTCSI.
KoMIieke MeponpusaTHii 10 CHUKECHHIO 1. PerymupoBka HaNpsKCHHSL.
OTKJIOHCHUA HAIIPSIXKCHUA 2. Crabunu3zaius HanpsHKEeHUs.
3. Kommnencarus pEeaKTUBHOM
SHEPIHUH.
4. TlopxiroueHue 1100aBOYHOTO
HATIPSKEHUSL.
KomMmiiekc MeponpHsTHI 10 CHUKEHUIO 1. PerynupoBka HanpsiKeHHsL.




KosieOaHUsl HaIpsHKEHUS 2. Crabunu3aiys HanpsHKeHHUs.
3. KomrmeHcanus peakTHBHOM
SHEPIUH.
4. TlopkmoyeHue 106aBOYHOTO
HaNpsHKCHUS
Koadduruent BpemenHoro | 1. 1,47
10, | mepenanpsokenus mpu At g0 60c¢ % %,%
. k)
JIOJKEH OBITh PaBeH 4. 100
Kakue MEPOIPHUATHUS I103BOJISIOT 1. VcranoBka ¢uIBTPOB BBICIIIX
YMEHBUIMTh OTKJIOHEHUE HaIPKEHUS FapMOHUK.
10 ponyctumoil Benndunsl dUYy. 2. VCTaHOBKA PEaKTOPOB.
11. 3. Kommnencarus pEaKTUBHOM
SHEPIUu.
4. KommneHcauus peakTUBHOM
SHEPTUU U MOJKII0YCHUE
100aBOYHOIO
Yro noHumaercs [oJ  TEPMHUHOM 1. nons snekTpuyYecKoil SHepruu B
«KOAPPUIMEHT JIEKTPUUYECKON HHEPreTUYECKUX pecypcax
MOIITHOCTH»? NPEIIPUSTHS;
2. J0J1s1 aKTUBHOM MOIITHOCTH B
MOJTHOM MOIIIHOCTH
12, AIIEKTPOYCTAaHOBKH;
3. KocuHYC yria $a30BOTO CIIBHTA
MEX]y HalpsKEeHUEM U TOKOM
3JIEKTPOYCTaHOBKH;
4. TaHreHc yria ¢a3oBOro c/BHra
MEX/Ty HaNpsHKEHUEM U TOKOM
HJIEKTPOYCTAHOBKH.
Kakue Hopmbl yctanaBmuBaer ['OCT 1. HoOpMmBI MOTpebIEHUS
13109-97? AIIEKTPUYECKON DHEPTUH;
2. HOPMBI NOTPEOIICHUS TETUIOBOU
13 DHEPTUH;
' 3. HOpMBI Ka4ecTBa IEKTPUIECKOMH
SHEPIuu;
4. HOpMBI KayecTBa TEIJIOBOU
DHEPIHH.
B u4éM pasHunma Mexay CleayoluMu 1. 3TO CUHOHMMBI;
MOKa3aTeIsIMH KauecTBa 3JIEKTPUUECKOM 2. OTKJIOHEHUS — JOJTOBPEMEHHBIE, a
SHEPTHUU: «OTKIOHEHUS HANPSDKEHHS» U KOJIeOaHUS — KPAaTKOBPEMEHHBIE;
14. | «xonebaHUsI HANIPSHKEHUS»? 129
3. KoJieOaHHUS MEHbIIE OTKIOHCHHIA;
4. xonebGaHMs — MEPUOTUYECKHUE, A
OTKJIOHEHUSI — HET.
Urto o3HauaeT MoOKa3aTeiab KadecTBa 1. cymma Qa3HbIX HanpsKEHUH He
3JIEKTPOIHEPTUU «HECUMMETpUs paBHa HYJIIO;
HanpsHKEHUN»? 2. JeicTByromue 3HaYeHUS (ha3HbIX
HanpspkeHu# npessimarot 220 B;
15. 3. neiicTByromue 3HaUeHUS (pa3HBIX
HanpspkeHu# npesbimaoT 380 B;
4. ¢a3oBbIe CABUTH MEXKIY
JMHEWHBIMU HANPSDKEHUSIMHA PaBHBI
2n/3 paauaH.
Yro mnoHuMaercs MOX  TEPMHUHOM 1. manmowucnonszyemble
16, | «HCAKTHBHbBIC COCTABJISIIOLIHE COCTAaBJISAIOLINE;
" | MOIHOCTU»? 2. MOIIHOCTH, KOTOPBIE TPYIHO

BOBJICYb B HpOPI3BO,HCTBeHHBII>’I
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npoIiecc;
3. peakTHUBHAs MOIIHOCTH U
MOIIHOCTh UCKaKEHUM;
4. CcOCTaBJISIIOIIME TACCUBHBIX
AJIEMEHTOB JICKTPUYCCKHX IIeTICH
KaxkoBo peseabHO JOMYCTUMOE 1. He HOpMUDpYeETCS;
17, | 3HaueHHe kod(uimeHTa HECUMMETPUH 2. 4%;
"| mo oOpaTHOW MOCIEAOBATEIHLHOCTH B 3. 10 %;
coorsercTBum ¢ 'OCT 13109-97? 4. 3aBUCHUT OT XapaKTepa Harpy3KH;
Kaxoso MpeACIIbHO JIOTTyCTHUMOE 1. 0,5%;
3HAYECHUE TOKOBOH MOTPEUTHOCTH 2. 1%;
18. | TpaHCcPOpPMATOPOB TOKA, HCIOIB3YEMBIX 3. 5%;
JUTSt MOAKITIOYEHUS CYETUUKOB 4. 10 %.
AJIEKTPOIHEPrun?
Uro o3HayaeT TEPMUH «yCTaHOBIIEHHAs 1. cymMMy HOMHHAJIBHBIX MOIITHOCTEH
MOIIHOCTB»? AIEKTPONPUEMHUKOB;
2. CyMMYy YCTaHOBJICHHOW MOIITHOCTH
Y MOIITHOCTH DJICKTPUICCKHIX
19. MOTEPh B CETSIX MOTPEOUTEIIS;
3. CyMMapHYIO MOIIHOCTb
noTpeduTenei;
4. MOUTHOCTb CTOPOHHUX
oTpeOuTeNeH;
Kax Ha3bIBAaCTCSA MOIIIHOCTb, 1. sddexTuBHas;
00, | XapaKTepH3yromas WHTECHCHUBHOCTH 2. aKTHBHA;
" | mpeoOpazoBaHUA AIEKTPUYECKOMN 3. peakTuBHas;
SHEPTUU B IPYTUe BUbI JHEPTUH? 4. maccuBHasl.
Bapuanm Ne2
No
/i Bomnpoc BapuanTtsl oTBera
1 2 3
3aBUCHUMOCTDH @) YPOBHSI HAIPSDHKEHUS OT 1. a) I'papuxu 1,2,3. 06) I'paduku
noTpedseMoil peakTMBHONW MOIIHOCTH U 4,5,6.
2 =1(Q), 6) motpebisieMoll peaKTUBHOM 2. a) Tpapuxu 4,5.6 6) Tpadukn
MOIITHOCTH OT ypoBHs HanpspkeHus Q = f 123,
(U2) 3. a)I'papux 1 0)'padux 2
ue 1 4. a)I'papuk 4 6) I'padpux 5
1.
Up
Qp
2.
Bnusiaue xonebanus HanpspkeHus o Ut 1. Cpox cimyx0bl JJaMIl HaKaJIWBaHUS
Ha paboTy 3JEKTPONPUEMHHUKOB YBEIMYUBACTCS, CPOK  CIIYKOBI
DIIEKTPOJBHUTATENEH YMEHBIIACTCSI.
3 2. Cpok ciyxObl JamIl HaKaJTUBaHHS
' YMEHBIIIAETCS,  CPOK  CIYXOBI
JJIEKTPOBUraTEICH
YBEJIMYUBACTCS
3. Meprnanne  j1amMm  OCBEIIEHUS,
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HapyleHue paboThl CPEICTB CBS3U
U TEIECBUICHUA.

4. YMeHbIlIEHUE CBETOBOIO IIOTOKA
JIaMI1 OCBEUICHUSI.
Tpebosanus T'OCT g  BeaMYUHBI 1. Ku Hopm. =4,0
KO3YQQHUIMEHTa  HECHHYCOMIalIbHOCTH 2. Ku nopm =12,0
4. | nanpsokennss KU TpH  HOMHHAIBHOM 3. Kunopm. = 10,0
Hanpsbxkenun Un=35 kB 4. Ku Hopm. =5,0
Kakue YCTpOICTBA MO3BOJISIIOT 1. OunbTpsl.
YMEHBUIUTh pa3max KosieOaHus 2. Peaxtopsr
HalpsLKCHAA /10 JOTyCTHMOH 3. barapen KOHIIEHCATOPOB
5. ennHbl § Ut 4, CUHXPOHHBIE KOMIIEHCATOPhl MU
CTaTHMYECKUE  KOMIIEHCUPYIOINE
YCTPOUCTBA.
U3 4ero COCTOSAT CTaTUYECKUe 1. ®unbTpos.
KOMIICHCUPYIOIIIME  YCTpoiicTBa (IS 2. PeaxTopos.
6 KOMIICHCAIIHH Kose0aHUl HanpsHKEeHUs) 3. Barapen KOHJIEHCATOPOB -
© | HPAMOH KOMICHCALMH. (GWIBTPOB BBICIIUX FAPMOHHUK.
4. ®uubTpOB BHICHIMX TAPMOHHK.
U3 4ero COCTOSAT CTaTUYECKUe 1. ®uibTphI U PEAKTOPHI.
KOMIICHCUPYIOIIME  YCTPOHCTBA (ISt 2. IlmaBHO peryiupyeMbIii peakTop |
KOMITEHC AN KoJe0aHU HanpsKEHUs]) HeperyImupyeMbIe Garapen
KOCBEHHOI KOMIIEHCAIUH. KOHJICHCATOPOB WM (HTBTpHI
7. BBICIIMX TapMOHUK
3. barapen KOHJICHCAaTOPOB "
(GWIBTPHI BBICIIUX FAPMOHUK.
4. ®uibTpbl BHICIINX TAPMOHUK.
VICTOYHUKM HECUMMETPUU HaNpsDKEHUS U 1. a)HecummeTpus HUCTOYHHUKOB
TOKOB  IIpA a) mpomonbHOH W 0) TOKa,0) HECUMMETPHS HArPy3KH.
MONePEYHON HECUMMETPHH. 2. a) HECHMMETpHS Harpy3Ku,
0)HeCUMMETpUS UCTOYHUKOB TOKA.
8. 3. a)HeCUMMETpHs €MKOCTEH,
0)HecuMMeETpUs UHIYKTUBHOCTEH.
4. a)HeCUMMETpUS HHIYKTUBHOCTEH,
0) HEeCUMMETpUS EMKOCTEH.
BrnusHue HecMMMETpUM HanpsbkeHUs W | 1. Harpes jBuraTenei.
TOKOB Ha paboTy AJIEKTPOABUTATENCH. 2. BuOpamus IBUraTencii.
9 3. Co3spanue MIPOTUBOICHCTBYIOIIECTO
MOMEHTA Ha Bally.
4. Bce BbIIENEPEUUCIICHHOE.
Kakue MEpOTPHUATUS HO3BOJISAIOT | 1. PaBHOMEpHOE pacnpezeneHue
YMEHBIUIUTh HECHUMMETPHUIO HAIPSKEHUS HArpy30K 110 (hazam.
10 U TOKOB y ITOTPEOUTETS. 2. Brouenue 6aTapeit KOHICHCATOPOB.
3. Bximrouenue WHIYKTUBHOCTEU U

4. PaBHOMeEpHOE

eMKOCTEH B HEHarpy>KeHHbIE (a3bl.
pacrpeiesieHue

12




Harpy3ok 1o ¢a3aM ¥ BKIIOYCHUE
WHIYKTUBHOCTEH M  €MKOCTeM B
HEHarpy>KeHHbIC (a3bl.

Ucrounuku HecuHycouaanbHocTH | 1. DnexTpoHarpeBarenu.
11, | HATPSDKCHHUS. 2. DIEeKTpOOCBEIIeHUE
3. barapeu xonaeHcaTopoB
4. BentwibHbIC TpeoOpa3oBaTEIN.
Koaddpuument BpemenHoro | 1. 1,47
12, | mepenanpsokenus mpu At g0 20c¢ % i,%
<L
JIOJKEH OBITh paBEH 4. 1.00
s 4ero npelHa3HayeHsl (1. A MOAKIIOUEHUs CPEJICTB U3MEpeHUit
TpaHcPopMaTOpbI TOKA? 51 penenHou 3aIHATHI K
13 BBICOKOBOIIbTHBIM CETAM;
2. 3alIMTHI OT MepeHANPSKEHUH;
3. KOMIIEHCAllUU PEaKTUBHON MOIIHOCTH;
4. 3aIIMTHI OT KOPOTKUX 3aMbIKaHUH.
Tpebosanuss T'OCT nmna  Benuuunsl | 1. Ku HOpM.=8,0
14, ko3 durmenrta HecunycouaanbHocTu | 2. Ku HopM =4,0
HanpsbkeHus  Ku npu HoMuHanbsHOM | 3. Ku HOpM. = 10,0
Hanpspkenun Un=110kB 4. Ku Hopm. =5,0
PGKOMGHZIyeMble MCPOIIPUATHA nmo |1. VYBenuueHwe MOIIHOCTH KOPOTKOTO
YMEHBILIEHUIO KOJeOaHU 4acTOTHI. 3aMbIKaHUs TPAHCHOPMATOPA.
15. 2. YBenudcHHE MOIIHOCTU  Oarapei
KOHJICHCATOPOB.
3. VYBenuyeHwe MOIIHOCTH PEaKTOPOB.
4. YBenuueHHe MOLTHOCTH Harpy3KH.
Kakumu mpubopamu  oCymiecTBisercs | 1. AmmepMeTpom
KOHTPOIIb BCEX TOKa3aTeNeil KaduecTBa | 2, BogbTMETPOM
16, | reTPOHCPIHA 3. AHanM3aTopOM BBICIIMX MAPMOHUK
4. MHbopMaOHHO-BEIYUCIUTEIbHBIM
KOMILJIEKCOM
[lTpadubie CaHKIIMHU 3a |1. 3a YXYIIICHUE Ka4yecTBa
SJICKTPOSHEPIHIO YXyAIICHHOTO 3JIEKTPOIHEPTUU NOTPEOUTEIO
KaqecTea. HazHavaeTcst GMKCUPOBAHHBIN mITpad.
2. 3a yxyJlIeHue KauecTBa
ANEKTPOIHEPTHH SHEPTrOCHAOKAIOIIAs
OpraHM3alys HE B3UMAET IJIaTy C
17 MOTpeOUTES.
3. 3a yxyIuIeHue KauecTBa
ANEKTPOIHEPTUH TapUP MOTpeOUTENs
yBEIUYMBaeTCsT Ha KOA(PUIMEHT OT
0,2 o 10%.
4. 3a yxyauieHue KauecTBa
ANEKTPOIHEPTUH TapUP MOTpeOUTENs
yBeJIu4MBaeTcsi Ha kodp¢urment 25%.
Kakue Buapl yuerta snekTposHepruu He |1. AKTHUBHBINA U peaKTHUBHBIN
HCIIOJIb3YIOTCS. 2. TexHUYECKUH U KOMMEPYECKHUH.
18. 3. TouHblil 1 TPHOITMKCHHBIH
4. HHCTpyMEHTAIBHBIN
19. | He npumMeHseMbIit tan  cuetynkoB | 1. IlpsMoro BkimrodeHUs
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QJICKTPOSHCPIUU

Hown

KocBenHnoro BkiitoueHus.
TpanchopmaTopHbIii
ONEKTPOHHBIN

20.

Hazuauenne ACKVYD.

HrobpE

VYuyer aneKkTpodHepruu

KoHntponb 31exkTpos3Hepruu

VY4eT ¥ KOHTPOJIb 3JEKTPOIHEPTHU
VY4eT ¥ KOHTPOJIb 3JIEKTPOIHEPTUH U
[I0Ka3aTesel KayecTna.

Bapuanm Ne3

Ne
n/n

Bomnpoc

Bapuants! orBeTa

1

2

3

OOmecucTeEMHBIE  TIOKa3aTellM  KayecTBa

ANEKTPOIHEPTHU

YPOBEHb YaCTOTBI

CUMMETpPHUS TPpeX(Pa3HOTO HAMPSHKEHUS
YPOBEHb HAIPSIKCHUS
CUHYCOUJIAJIbHOCTh HAIIPSKCHUS

dakTop HAJECIKHOCTH YUUTHIBACTCS PACUETOM
ymepba ot

NEPEPHIBOB AIEKTPOCHAOKEHUS
HEKa4eCTBEHHOM 3JIEKTPOIHEPTUU
HEpPALMOHAIBHBIX IOTEPh
ANEKTPOIHEPTHUH

HET BEpHOTO OTBETA

KomneHncupyronye ycTpoicTBa, MOILIHOCTb
KOTOPBIX YYHMTBIBACTCA IIpU ONPCACICHUN
MOJIHOW PacuyeTHON MOILIHOCTH, IPUMEHSETCS

NERR WO E

hw

JUTSL KOMIIEHCAILIMA €EMKOCTHBIX TOKOB
JUTSI KOMIIEHCAIIUU PEaKTUBHOM
MOIIHOCTH

JUTSL KOMIIEHCALUU TTOTEPh MOLIHOCTH
HET BEPHOr'0 OTBETA

Cxema pacmpeneneHust 3JI€KTPOIHEPrHH
JI0JKHA 00ecrieunBaTh

=

HEOOXOIUMYIO
HOpMHUPYEMOE
AEKTPOIHEPTUU
TEXHOJIOTMYECKOE
0€301MacHOCTb
9KOHOMHMYHOCTH
MUHUMAaJBHBI ~ OXBaT TEPPUTOPHH,
MHUHHMMAaJIbHbIHA YPOBEHb TOKOB
KOPOTKOI'O 3aMbIKaHUS

BEPHBI OTBETHI 1 1 3

HAJIC)KHOCTb,
Ka4yeCTBO

pe3epBUpOBaHHUE,
IKCIUTyaTaIiH,

dakTop  HAAECKHOCTH
pacuérom ymiepoa oT

YUHUTBIBACTCA

N =

TEePEPHIBOB JIEKTPOCHAOKECHHS
HEKAYECTBEHHON JIEKTPO3HEPTUH
HepalMOHaIbHbBIX OoTeph
AJEKTPOIHEPTHH

BEPHBI OTBETHI | 1 2

KomneHncanuss peakTHBHOW MOIIHOCTH
HSKOHOMMYECKHU OIpaBIaHa MPEKIE BCETO
TUIAL:

I'enepupyronieid KOMIaHuu
CeTeBol KOMIIAaHUU
[TpoMbInIIEeHHOTO TOTpeOUTENS
Her BepHoro orsera

UeMm pasnuyalOTcs WHAYKIMOHHBIE W
AJICKTPOHHBIC (CTATUYECKUE) CUCTUYUKH?

ITo xnaccy TouHocTH

[To npunIIMNYy 1EMCTBUS

[To noaKIIIOYEHUIO K AIEKTPUIECKON
ceTH

[To xKonM4ecTBY U3MEPUTENBHBIX
DJIEMEHTOB




TpeboBanuss T'OCT gna  Benuumnsl | 1. Ku HOpM.=8,0
8 kod(durmenra HecuHycounainbHocTH | 2. Ku HopM =4,0
HanpsbkeHus  Ku mpu HoMuHanbHOM | 3. Ku HOpM. = 10,0
HanpspkeHun Un=6xB 4. Ku HopM™. =5,0
Kakue »snexrponpueMHuku co3gatoT B | 1. DiekrpoaBurarenu.
cetn Konebanus HanpspkeHus o Ut 2. Henuneitnast Harpy3ka (BbIIPSIMUTEIH)
9 3. PeskonepemenHas Harpyska (JyroBbie
CTaJIeTIaBWIIbHBIC TIEUH, POKATHBIC
CTaHbI U T.IL.).
4. DIeKTpOoOCBElIICHHE.
VcTtoyHuKaMu BBICIIMX TapMOHM4YECKHX | 1. BeHTMibHBIE IpeoOpa3oBaTesn
TOKA U HANPSHKEHUS SIBIISIOTCS 2. DIIEKTPOAYTOBBIC CTAJICTNIABUIIbHBIC
10. neyu
3. YCTaHOBKH 3JIEKTPOJyraBoi CBapKu
4. Bce BbILICNEPEUUCIICHHbIC YCTAHOBKU
CrnocoObl U cpenctBa  yMmeHblleHus | 1. ycTaHoBKa (GUIBTPOB
HECHMMETPUH B DJICKTPUIECKUX CETSX. 2. TpHUMEHEHHE TPaHCPeaKTopa
3. mpuMeHeHue OaTapel KOHACHCATOPOB
11. C HEOJIMHAKOBBIMH €MKOCTSIMH IO
dbazam.
4. BepHbI OTBETHI 2 U 3
K nokazarensm K3 otHocsTCS 1. ycraHoBuBILIEECS OTKJIOHEHHUE
HalnpsKEeHUs ;
2. KOO(PPUIHUEHT UCKAKECHUS
12. CUHYCOHJIaJIbHOCTH KPUBOM
HalnpsHKEHUS
3. no3a (aukepa
4. Bce OTBEThI BEpHBI
Konebanus HanpspkeHus | 1. pa3zMaxoM M3MEHEHHUs HalpsKEHUs;
XapaKTepU3yrTCs cleAyomuMu | 2. 10301 draukepa;
13. | mokazarensimMu: 3. HHTEpBaJIOM MEX1y U3MEHEHUSIMU
HaTPSOHKCHHUS;
4. BepHbl OTBETHI 1 1 2.
®opmyna ko3dduumeHTa HUCKaKEHUs U,
CHUHYCOUJAJIbHOCTH KPUBOW HANPSKEHUS ,/ YU’
1. K, =""—.100%
U H
2. K, = U—2100%
14. U,
3. K, =21 1000
Uy
1 t 25
4 K=o [ afg*fs(ft)a
t-0 0
Koaddunuent BpemenHnoro | 1. 1,47
15, | mepenanpsokenus npu - At g0 le % i’%
JTOJDKEH OBITh PaBEH 4. 1.00
d®opmyna oTpe/ieIeHus npoBajia U,
HaNPSUKCHUS YU?
1L U =-"—1100%
16. .,
2. oU = U—2100%
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U, -U,,
3. U =—H_—".100%
H
1 t 25
4. == | &|g*fs(f)at
o I j g* fS(ft)
[TosiBnenue pe3onanca B cersax ¢ | 1. Ilpu Bkirodyenun Gatapeit
BBICIIIMMU TAPMOHHUKAMHU. KOHJICHCATOPOB.
2. Ilpu otxuitouenuu 6arapeit
17. KOHJICHCATOpPOB.
3. Ilpu BriItoueHH# TpanchopmMaTopoB.
4. Tlpu BKJIIOYEHUU PEAKTOPOB.
YerpoiictBa U1 ymenblueHus | 1. barapen koHzneHcaTOpOB.
1g. | HECHHYCOHMIQILHOCTH HAPSKCHHS. 2. PeaxTopsl.
' 3. OuiIbTpHL
4. TpanchopmaTopsl.
[TapameTpsl uacTLHOTO QUIIBTPA. . wolL =0
2. Vp @ Cc=0
19. 3. woL=1/vyoC
4, vpoL >1/vpoC
I'padukw, 3aBUCUMOCTH ypoBHs | 1. a) I'paduxu 2,3. 6) I'padpuxmu 5,6.
HaIpsDKEHUS oT notpebasiemoit | 2. .a)I'paduxku 5,6 0) I'paduku 2,3.
peaktuBHOM MmomHoctd U 2 = f (Q) u | 3. a)I'papux 1 6) I'papux 2
notpebasieMoli peakTuBHOW MormHOCTH | 4. a) I'paduk 4 6) I'padux 5
ot ypoBHs Hampsbkenus Q = f (U 2),
MOCTPOCHHbIE ) mpu yBenuueHun U
1n00. 0) mpu u3menenuu Q Ky
20.|
Up
Qp Q

6.2.3. Kputepuu o1eHoOK NMPOMe;KyTOUHOM aTTecTaluu (3a4eTa)

Onenka

Onucaumne

3auTeHo

[Tocemenne He MeHee 85 % NEKUMOHHBIX M JTAOOPATOPHBIX 3aHATHH; CTYIEHT
TBEP/AO 3HAET MaTepHuall, TPAMOTHO W MO CYLIECTBY M3JaraeT €ro, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BONPOC; BCE IPETYCMOTPEHHBIE
mporpaMMoil  OOydeHHs] 3aJaHus BBIIOJHEHBI, KA4eCTBO WX BBITIOJHEHUA
JIOCTaTOYHO BHICOKOE; B TEUEHHE CEMECTPa BBIIOJIHMI TBOPUECKYIO PaboTy.

He 3auteno

ITocemenne menee 50 % NEKOMOHHBIX M JaOOPAaTOPHBIX 3aHATHH; CTYACHT HE
3HAeT 3HAYUTEIbHON 4YacTH MaTepualla, JOIYCKaeT CYyLIECTBEHHbIE OLIMOKU B
OTBETaxX Ha BOIPOCHI; OOJBIIMHCTBO NPELyCMOTPEHHBIX NPOrpaMMOi oOyueHUs
3aJaHWH HE BBIMOJHEHO, KaYeCTBO MX BBINIOJIHEHHS OIICHEHO YHCIOM OallioB,
0JIM3KUM K MUHUMAaJIbHOMY.

16




Ilpumepnan wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

KoJsin4yecTBO NpaBWIbHBIX 0TBETOB, %0 Onenka
0-50 HeynoBaeTBOpUTENBHO
51-65 Y 10BIETBOPUTEITLHO
66-85 Xoporto
86-100 OT1iM4HO

7. VYEBHO-METOJNYECKOE 1 HH®OPMALIMOHHOE OBECITEYEHUE
TACIATLITAHBI

Uzyuenue JUCIUTLIAHBI MIPOU3BOIUTCS B TeMaTU4eCKOU MOCJIEI0BATEIHLHOCTH.
CamocTosiTeTbHOMY M3YYEHHMIO MaTepuaia, Kak MpaBWIo, MpeAmecTByeT jekuus. Ha nexuum narotcs
yKa3aHUs TIO0 OpraHu3allud CaMOCTOSITENIbHOM palbOoThl, MOPSJIKE MPOBEACHUS MPOMEKYTOUHOM
aTTeCcTaluu.

s opraHu3zanuu ¥ KOHTPOIs Y4eOHOUM paboThl CTYJEHTOB HCIOIB3YETCS METOJ €KEeMECIUHOM
aTTecTaluu 06yqa10meroca [0 HTOraM BBIIIOJHCHHA TCKYIIHUX aYAUTOPHBIX KW CaMOCTOATCIIbHBIX
(BHEayIUTOPHBIX) paboT. DopMa MPOMEKYTOUHOM aTTECTAINH: 3a4eT.

7.1. OcHoBHAas JuTEpaTypa

1. Tlokazarenu KadecTBa HJICKTPOIHEPTMM W UX KOHTPOJIb HA MPOMBIIUICHHBIX MPEANPUITHIX
[Tekct] / U. B. XKexenenko. - 2-e u3z., nepepad. u goi. - M. : Dueproaromuzaat, 1986. - 167 ¢
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=108&task=set_static

_reg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=31%2E29%2F%D0%96%20479%2D990968<.>

2. KowmrmeHcarnusi peakTHBHOHW MOIIHOCTH W TIOBBINICHHS KadecTBa JJeKTpodHeprum [Tekct] :
npou3BoJcTBeHHO-TIpakTHUeckoe u3aanue / KO. C. XKenesko. - M. : Dueproatommuszaar, 1985. -
223
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108&task=set_static

_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=31%2E28%2F%D0%96%20510%2D826622<.>

7.2. lonoTHUTeJILHAS JIUTEpPaTypa
1. Dnektpuyeckue cuctembl U ceTtu. KauecTBo anmekTposHepruu u ero oOecmedeHue [Tekct] :
koHcmnekT yiekiuii / E. B. Pacrionos ; Hayu. pen. I'. B. Py6ucos ; C3I1U. - JI. : C3I1H, 1990. - 48 c.
2. VYmpaBieHHE KauyeCTBOM OJJIEKTPOIHEPTHMHM Ha MPOMBIIUICHHBIX mNpeanpusatusx [Tekct] : yueb.
nmoco6ue / I'. 3. 3aniues, I'. H. Humuksn. - CI16. : C3I1H, 2000

7.3. ba3bl JaHHBIX, 3JIEKTPOHHO-0UO/IMOTEeYHbIe CHCTeMbl, HH(POPMAIHOHHO-CIIPABOYHbIE H
MOUCKOBBIE CHCTEMBbI

1. EBpomeiickas mudposas oudanoreka Europeana: http://www.europeana.eu/portal

2. IHpopMarmoHHO-U3IaTeIbCKUI IIEHTP IO TEOJOTHMH W HEAPOIIONb30BAaHHIO MUHHUCTEPCTBA
MPUPOJHBIX pecypcoB U sKkonorun Poccuiickoir ®Pepepaunun - OO0 "TEOMHDO®OPMMAPK"-
http://www.geoinform.ru/

3. UudopmanmoHHo-aHAIUTHYECKHH IeHTp «MuHepam» - http://www.mineral.ru/

4. Koncynprantllmoc: cmpaBoyHO - TMOMCKOBas CcUCTeMa [DIEKTpOHHBIM  pecypc]. -
www.consultant.ru/.

5. Mupogas mudposas 6udnuoreka: http://wdl.org/ru

6. Hayunas snextponHas 6ubnuoreka «Scopus» https://www.scopus.com

7. Hayunas snektponHas 6ubnmoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snextponnas oubnuoreka «eLIBRARY »: https://elibrary.ru/
https://e.lanbook.com/books.

9. INouckoseie cucteMbl Yandex, Rambler, Yahoo u np.
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http://www.europeana.eu/portal
http://www.geoinform.ru/
http://www.mineral.ru/
https://elibrary.ru/

10. Cucrema T'APAHT: 51eKTpOHHBIN TEPUOAUYECKHI CIPABOYHUK [DJIEKTPOHHBIN pecypc|
www.garant.ru/.

11. Tepmuueckue KOHCTAHTHI BEIIECTB. DIICKTPOHHAsI 0a3a TaHHbIX,
http://www.chem.msu.su/cgibin/tkv.pl

12. DneKTpoHHO-0MOIMOTEYHAs CUCTEMA U3/IaTEIbCKOTO IeHTpa «JIaHby

13. Dnexrponnas 6udbnuoreka Poccuiickoii ['ocynapcteennoii bubmmorexu (PI'B):

14. Dnexrponnas 6ubanoreka yueOHUKOB: http://studentam.net

15. DnektponHo-6uGIHOTeHas cucteMa «9BC FOPAMT» www.biblio-online.ru.

16. Dnextponnas OubnmoreuHas cuctema «HamuwonanbHbI mUGPOBOH pecypc «PyKOHT»».
http://rucont.ru/

17. DnexTponHo-0mbMoTeyHas cuctema http://www.sciteclibrary.ru/

7.4. YueOHO-MeTOANYECKOE 00ecTieueHne CaMOCTOSITeIbHOM PadoThI CTydeHTa

1. KayecTBO 35eKTpUUecKOl 3HEpruu: MeToauyeckue yka3aHHUs JJs CaMOCTOSTEIbHOW paboTh
[DnexkTpoHHbI pecypc]| / HaunonanbHbIi MUHEpaTbHO-ChIPpeBOil yHUBepcUTET «l opHblit». Coct.: B.C.
Ho6ym. CII6, 2018. 48 c.

2. KauecTBO 3nekTpuueckoi sHeprun: MeToaudeckie yKa3aHus M0 BBIOTHEHHUIO TaOOpPaTOPHBIX
pabot [DnexTpoHHbIH pecypc] / HanpoHnanbHbIi MUHEpaIbHO-CBIPbeBOM YHUBEpCUTET «I opHBII». COCT.:
B.C. o6y CII6, 2018. 52 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI

8.1. MaTepua/IbHO-TEXHUYECKOE OCHAIIEHHE ay/TUTOPHIA:

Crienmanu3upoBaHHbIe ayJAUTOPUH, UCTIOIb3yeMble NIPH NPOBEACHNUHU 3aHATUH JEKIIMOHHOIO TUIA
OCHAIIEHbl ~ MYJBTUMEIUHHBIMH  TPOCKTOPaMH W  KOMIUIEKTOM  ammapaTypbl,  ITO3BOJISIONICH
JI€MOHCTPHPOBATh TEKCTOBBIE U rpauyeckre MaTepHabl.

JlaGopaTtopuu OCHAIIEHBI CUIIOBBIM JIEKTPHUECKUM H H3MEPUTEIFHBIM 000PYI0BaHUEM, KOTOPHIE
HEOOXOAMMBI JIs1 BBIITOJHEHHS 1a00paTOPHBIX paboT 1Mo JucuuIinHe «KauecTBo 3JeKTpO3HEPTum.

MeGens 1aboparopHasi:

Cron nabGopatopHblif — 6 mT., mKad J1adOpaTOpHBIA — 2 MIT., IOCKa HAroJibHAs MOOMIbHas — 1
LIT., KOMIIBIOTEPHOE Kpecio — 18 mT., minakat — 3 wmrT.

Ob6opynoBaHue U NPUOOPHI:

mynbTMeTp 2000/E — 1 mT., ociumiorpad mudposoit AKC-2065 — 1 mT., reHepatop HHU3KOH
gactorel AHP-1002 — 1 1mT., KOMIUIEKT TUIl. y4eOHOTro o0opyd. «DIEKTPOTEXHUUECKUE MaTephalbD»
OTM-HK (6e3 TIK) — 1 mT., KOMIJIEKT TUM. Y4€O0HOTO 000PY.I. «DIEKTPOTEXHUUYECKHE MATEepUaIbD»
OTM-CK (6e3 TIK) — 1 mr., xomruiekt Tum. yued. o6opya. «Tpexdas3ublii CHHXpOHHBIN reneparop 5
kBt» TCI'-5-CK — 1 wmt., koMmieKT Tum. y4ed. o6opya. «nekrpuueckue Mamussl 1,5 kB OM-1,5-CK
— 1 wr., ocumorpad npomsinuieHHsiit Fluke 125B/S — 1 wit., npeoGpaszoBatens Toka APPA 30T — 15
mT., npeoOpazoBarens yacToTel ACS880 — 2 mT., 1BUraTellb CO BCTPOCHHBIM TOPMO30M U 3HKOAEPOM
3GAR092452-ASE — 2 mir.

KoMmnberorepHas TeXHMKA:

monutop KK HP 22° LA2205wd — 12 mt., cucremusie 6:10ku HP6000pro (BO3MOXXHOCTB AOCTYIA
k cetu «MHTEepHET») — 12 1IT.

8.2. lomereHus 1JI1 CAMOCTOSITEIbHOI padoThI:

1. OcHammeHHOCTh TOMEIIECHUS JJII CaMOCTOATENbHON paboThl: 13 mocagounbix mecT. Ctym —
25 WT., CTON — 2 WIT., CTOJ KOMIOBIOTepHBIH — 13 mT., mkad — 2 mr., JocKa ayAuTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (Monutop + cucremusiii 6mok) — 14 mrt. Joctyn k cetu «HTepHeT», B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[Tepevenp AUIEH3MOHHOTO MporpaMMHoro obecnedeHus: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbroTepHoro obopynosanus» ['K Ne 959-09/10 ot 22.09.10
«Ha mocraBky komnbstotepHoit TexHukn» ['K Ne 447-06/11 ot 06.06.11 «Ha mocraBky o0opymoBaHus
I'K Ne 984-12/11 ot 14.12.11 «Ha nocraBky ob6opynoBanus" Joroop Ne 1105-12/11 ot 28.12.2011
«Ha mocrtaBky koMmmbioTepHOTO 000pyaoBaHus» , JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha mocTaBky
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KoMmbloTepHOro obopymoBanmsi» ['K Ne 671-08/12 ot 20.08.2012 «Ha moctaBKy NpOIYKIIHH |,
Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 or 11.04.2011,
Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011 ,

Microsoft Office 2010 Standard: Microsoft Open License 60799400 or 20.08.2012 , Microsoft
Open License 60853086 ot 31.08.2012

Kaspersky antivirus 6.0.4.142

2. OcHallleHHOCTh TOMEIIEHUS JIJIsl CaMOCTOATENbHON paboThl: 17 mocanounbix mecT. Jlocka ass
nuchbMa Mapkepom — 1 mT., paboune MecTta cTyneHTOB, obopynoBannbie IIK ¢ moctymom B ceTh
yHUBepcuTeTa — 17 mT., MyJIbTUMEIUHHBIN npoekTop — 1 mT., APM mnpenonmaBatens s paboThl ¢
MyJabTHMERa — | mT. (CUCTEMHBIN OJIOK, MOHUTOPHI — 2 mT.), croi — 18 mrT., cryn — 18 mt. doctyn
cetu «HTepHET», B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHp JHMIEH3MOHHOTO HporpamMmHoOro obecrneueHus:: OnepanuonHas cuctema Microsoft
Windows XP Professional: Microsoft Open License 16020041 ot 23.01.200.

Onepanunonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011 .

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007

3. OcHallleHHOCTh TOMEIIeHHs JI1 CaMOCTOSTENbHOM paboThl: 16 mocagouHbix MecT. Crton
KOMITBIOTEPHBII Ui CTYyIeHTOB (THIl 4) - 3 MIT., CTOJ KOMIBIOTEPHBIN JUIs CTyAeHTOB (T 6) — 2 mT.,
CTOJI KOMIBIOTEPHBIN IS CTYAEHTOB (TN 7) — 1 mT., Kpecyno mpemnojaBaTens (CeTKa, [[BET YEPHBIN) —
17 wr., nocka HanoJabHas MOOMIIbHAs Oenast MarHUTHO-MapkepHas «Magnetoplan» 1800mMM*1200mm - 1
mt., MoHOOMOK Lenovo M93Z Intel Q87 — 17 wit., mmakar — 5 mt. Joctynm k cetn «MHTepHET», B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepedeHp JTUIIEH3MOHHOTO MporpaMMHOro obecnedeHus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011 .

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010 .

Core]DRAW Graphics Suite X5 JHoroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky
MIPOrPaMMHOTO OOECTICUEHUS»

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1

Cisco Packet Tracer 7.1 (cBobomno pacmpoctpansemoe I[10), Quantum GIS (cBob6ogHO
pacmpoctpansiemoe [10), Python (cBobomno pacmpoctpansiemoe I10), R (cBoOoaHO pacmpocTpaHsemoe
I10), Rstudio (cBobGomno pacmpoctpansemoe [10), SMath Studio (cBoboano pacmpoctpansiemoe [10),
GNU Octave (cBo6oaH0 pacnpoctpansemoe [10), Scilab (cBob6onHO pacnpocTtpansiemoe I10)

8.3. IlomemeHus A1 XpaHeHUsI U MPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PY/10BAHMSA:

1. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH U CPEICTB O0yUCHHUS:

OcHaIeHHOCTh: TEPCOHATBHBIN KOMMBIOTEp — 2 IIT. (HOoCcTyn K cetu «MHTepHeT»), MOHUTOp —
4 mT.,ceTeBOil HAKOMUTENb — | MIT.,HCTOYHUK OecriepeOOMHOr0 MUTaHUs — 2 IIT., TENEBU30p TIa3MEHHBIN
Panasonic — 1 mr., Touka Wi-Fi — 1 mit., masuibHasi ctaHius — 2 WIT., Apelb — 5 mt., nepdoparop — 3 mir.,
HaboOp MHCTpyMEHTa — 4 IIT., TECTep KOMIIBIOTEPHOM ceTH — 3 MIT., OAIJIOH CO CXKaThIM Tra3zoM — | mT.,
rnacTta TeruionpoBogHas — 1 wmT., meiiecoc — 1 mT., paguocTaHuus — 2 mT., crol — 4 mr., Tym6a Ha
KoJIecuKax — 1 IIT., MojcTaBKa Ha Kojecukax — 1 mr., mkag — 5 mT., Kpecao — 2 mrT., JecTHuna Alve —
1 .

[lepeuenp nMIIEH3MOHHOTO TporpammHoro obecneuenus: Microsoft Windows 7 Professional
(JTuniensuonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (Jlunen3uonnoe cornamenune Microsoft Open License
60799400 ot 20.08.2012)

AHTUBHpYcHOEe TporpamMmmHoe obecreuenne Kaspersky Endpoint Security (dorosop
Ne J1810(223)-12/17 ot 11.12.17)

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:

OcCHaIeHHOCTh: CTOJI — 5 MIT., CTyA — 2 IIT., KPecio — 2 mT., mKad — 2 ImT., IepCOHATbHBIN
KoMIploTep — 2 wT. (moctyn k cetu «MHTepHer»), monurop — 2 mt., M®Y — 1 mr., Ttecrep
KOMIThIOTEPHOM ceTH — | mIT., 6aJI0H CO CKATBIM ra3oM — | MmT., mypynoBepT — 1 miT.
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[Tepeuens IUIICH3MOHHOTO MporpamMmHoro obecmedenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenne Microsoft Open License
46431107 ot 22.01.2010)

AHTHBUpYcHOe mporpammHoe obOecnedeHue Kaspersky Endpoint  Security (orosop
Ne J1810(223)-12/17 ot 11.12.17)

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI U CPEIICTB OOYUCHUSI:

OcHameHHOCTh: CTON — 2 WT., cTyas — 4 mr., Kkpecno — 1 mT., mkad — 2 mrT., NepcoOHATbHBIN
kommbloTep — 1 mr. (moctyn k cetu «MHTepHET»), BeO-kamepa Logitech HD C510 — 1 mir., KoJOHKH
Logitech — 1 mr., Tectep KommblOTEpHOU ceTh — | mT., Apenb — 1 wr., Tenedon — 1 mrT., HabOp PyIHBIX
WHCTPYMEHTOB — | mIT.

[lepeuenp JUIIGH3MOHHOTO mporpammuHoro obecneuenus:Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenune Microsoft Open License
46431107 ot 22.01.2010)

AHTHUBHpYCHOEe TporpamMMmHoe obOecreuenne Kaspersky Endpoint Security ([{oroop
Ne ]1810(223)-12/17 ot 11.12.17)

8.4. JIunleH3MOHHOE MPOrpaMMHoe o0ecrevyeHne:

1. Microsoft Windows 8 Professional (morosop 6eccpoussiit 'K Ne 875-09/13 ot 30.09.2013 «Ha
MMOCTABKY KOMITBIOTEPHOU TEXHHUKH)

2. Microsoft Office 2007 Standard (morosop 6eccpounsiii Microsoft Open License 42620959 ot
20.08.2007)

3. Microsoft Office 2010 Professional Plus (morosop 6eccpounsiii Microsoft ~— Open License
60799400 ot 20.08.2012, moroBop Oeccpounsiii Microsoft Open License 47665577 ot 10.11.2010,
norosop Oeccpounbiit Microsoft Open License 49379550 ot 29.11.2011)
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