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Pabouasi mporpamMa aucuuiuinHbl «CoOBpeMEHHbIE MPOOJIEMBbI AJIEKTPOTEXHUYECKHX HAYK»
pa3paboTtana:

- B cootBeTcTBUH ¢ TpeboBanusimMu ®PI'OC BO — marucrparypa mo HamnpaBiICHHUIO MOATOTOBKU
«13.04.02 DnexkTpod’HEpreTuKa U AIEKTPOTEXHUKA», YTBEPKIACHHOTO MpukazoM MunoOpHayku Poccuun
No 147 ot 28.02.2018 r;

- Ha OCHOBAaHUH Y4eOHOT0 IUIaHAa MarucTpaTypsl mo HanpasieHuio «13.04.02 DnexTposnepreTuka
U DJCKTPOTEXHHMKA» HAaNpPaBICHHOCTh (MPOQuib) «OJNEKTPONPHUBOABI M CHCTEMBI yIPaBIICHUS

SJICKTPOIIPHUBOIOB.

I.T.H., ipod. b.H. AbpamoBuu
CocraBuTelnb

K.T.H., gou. JI.A. YCcTUHOB.

PaGouas mporpaMmMa paccMOTpeHa W 000peHa Ha 3aceaHuu Kadeapbl AIEKTPOIHEPTETUKH U

anekrpomexanuku ot 22.01.2021 r., mpotokon Ne 12/01.

3aBenyronuii kageapoit n.1T.H., npod. B.A. llnencr

PaGouasi nporpaMmma corjiacoBaHa:
HavansHuk oTnena
JTUEH3UPOBAHUS, AKKPETUTAIIUN U 10.A. JIybpoBckas
KOHTPOJISI KauecTBa 00pa3oBaHUs

HauanpHHUK oOTHEa METOIUYECKOTO

A 1O. Poma"HuukosB
obecrniedeHus yueOHOro mpoiiecca




1.HEJAU U 3AJAYU JUCIIUATTIJIMHBbI
Heap wudyuenuss AUCHMILUIMHBI «COBpPEMEHHBIC MPOOIEMBI AICKTPOTEXHUYECKUX HAYK» —
dbopMupOBaHHE Yy CTYIEHTOB COBPEMEHHOTO HAay4YHOTO MHPOBO33PEHHUSI, DPA3BUTHE TBOPUYECKOTO
€CTECTBEHHOHAYYHOTO MBIIIICHHUS, 03HAKOMJICHHE C METOJ0JIOTHEH HAyYHBIX MCCIICOBAHHUIA B 00JIaCcTH
ANEKTPOTEXHUKHU, HIEKTPOMEXAHUKHU U DJIEKTPOTEXHOIOTHIA.

OcHoOBHBIE 32Ja4H JUCIHHILIUHBI

. HAYYUTHCS pa3padaThIBaTh IUIAHBI U IPOrPAMMBbI IPOBEICHUS UCCIIEJOBAHMIA;

. M3YyYUTh METOJIbl MCCIEAOBAHMS CJOKHBIX MHOTOCBSI3AHHBIX CTPYKTYpP, C YYE€TOM BBISIBIICHUS
IIPUOPUTETOB PEIICHUS 3a/a4;

. U3YYUTh CIIOCOOBI HAXOXKICHHSI KOMIIPOMHUCCHBIX PEHICHUN B YCIOBHUSIX MHOTOKPUTEPUATHHOCTH
Y HEOIIPEIEIECHHOCTH;

. paspaboTka MeponpusITHiA 110 3)PEKTUBHOMY HCIIOTH30BAHUIO SHEPTHH U CHIPHS;

. HAyYUTHCS (DOPMHUPOBAHUIO 3asIBOYHOM JTOKYMEHTAIIMH HA PETUCTPAIUIO H300PETCHUH, MTOJIE3HBIX
MojieTiell ¥ MPOMBIIITIEHHBIX 00pa3ioB B PO, mporpamm miist 9BM, 6a3 1aHHBIX;

. Hay4UTbHCS IPOBEJICHUIO MATEHTHBIX UCCIIEIOBAHUN U aHAJU3Y MOJYYEHHBIX PE3YJIbTaTOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuumnnrna «CoBpeMeHHbIE TPOOJIEMBbl AMEKTPOTEXHUUECKUX HAYK» OTHOCHUTCS K 00s13aTeIbHON
gactu brnoka 1 «/lucummimasl (MOIysH)» OCHOBHOH mpodeccrHoHabHOM 00pa30BaTebHON MPOrPaMMBbI
M0 HampabBJieHUI0 TOoATOTOBKH «13.04.02 DnexkTposHepreThka M 3JICKTPOTEXHUKA», HAMPABICHHOCTH
(mpoduib) «IIEKTPOIPUBOJIBI U CUCTEMBI YIIPABJICHUS AJIEKTPOIPUBOIOB» U u3ydyaeTcs B 1 u 2 cemect-
pax.

Juctummza «CoBpeMeHHbIE TPOOJIEMBI ANEKTPOTEXHUYECKUX HAyK» SBIISETCS OCHOBOIIOJIAraro-
e JUIsl U3ydeHUus CIENYIOIINUX AUCUUILIMH: «MOHMTOPUHI M JMAarHOCTUKA JJIEKTPOMEXAHUYECKUX U
ANEKTPOTEXHUYECKUX KOMIUIEKCOB U CUCTEMY, «YTIPaBICHUE AIEKTPONOTPEOICHUEM AJIEKTPOMEXaHUYe-
CKUX KOMIUIEKCOB», M psAJia CIEHUAIbHBIX AUCHUILINH «MOoAeTupoBaHue U IpOrpaMMHOE obecrieueHue
CUCTeM ynpaBiieHus», «[IpoOiieMbl 371eKTpOMarHUTHON U 3JIEKTPOMEXAaHUUECKONH COBMECTUMOCTH B DJIEK-
TPOTEXHUUYECKUX KOMILJIEKCAX).

Oco0eHHOCThIO AUCLHUIUIMHBI SBISETCS TO, YTO OHA OXBATHIBAET KOMILUIEKC MPOOJIEM, UMEIOIINX
OTHOIIEHHWE K Pa3BUTHIO JJIEKTPOTEXHMUYECKHMX HAYK M HAIPaBJICHA HAa OBJIAJICHHE METOJAaMU Hay4dHO-
HCCIIEIOBATENbCKON pabOThI U yMeJIOe UX IPUMEHEHUE.

3. MIIAHUPYEMBIE PE3YJIbTATbI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHMS OBPA3OBATEJIBHOM
MNPOT'PAMMBI

[Tponiecc wm3yueHus: AUCHUIUIUHBI «COBpPEMEHHBIE MPOOJIEMBl 3JNEKTPOTEXHUUYECKUX HAYK»
HamnpasJieH Ha JOPMUPOBAHUE CIEAYIONNX KOMITETEHIIUH:

®opmupyeMble KOMIIETEHIIUH
Kon u HauMeHOBaHHE HHIMKATOPA
Conepxanne Kommneren- Kon AOCTHIKEHUS] KOMTIETEHIIUH
1107001 KOMIIETeHIIH U
Croco0eH oCcymeCTBIATh VK-1. VYK-1.1. Ananuzupyer mpoOIEMHYIO CHUTYaIMI0 U OCY-
KPUTHYCCKHM aHAJIU3 TIPO- MIECTBILIET €€ JEKOMIIO3UIIUIO Ha OTACILHBIE 3aJauH.
OJIeMHBIX CHTYaIHii Ha OC- VYK-1.2. BripabaTeiBaeT CTPaTETHIO PEIICHUS ITOCTaBICHHOM
HOBE CHCTEMHOT'0 IOJX0/a, 3a1a4m.
BI’IPa6aT£’IBaTI’ CTpaTEruto YK-1.3. ®opMupyet BO3MOXKHbBIC BapUAHThI PEIICHUS 3a-
ACUCTBUN nada




@®opMupyeMble KOMIIETEHIHU

Koa m HauMeHoBaHMe HHIXKATOpa

LeJIN ¥ 334U UCCIIeI0Ba-
HUS, BBISBIISITH IPUOPUTETHI
pereHus 3a1a4, BEIOMPATh
KPUTEPUHU OLICHKU

Conepikanue KomnereH- Kon AOCTHKEHUS] KOMIETEeHI[UH
1107071 KOMIIETEHINH
Criocob6en hopmynnpoBath OIIK-1. OIIK-1.1. ®opmynupyeT 1eNn 1 3aAa91 UCCIIeT0OBaHS.

OIIK-1.2. Onpenensietr nociaen0BaTeNbHOCTD PELICHHS 3a]1a4.
OIIK-1.3. ®opmynaupyeT KpUTEPUU NPUHATHS PEILICHUS.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI
O611ast TpyA0EMKOCTh Y4eOHOM TUCHUIUIMHBI cocTaBisieT 3 3auéTHble equHuIbl, 108 ak. yacos.

Bux yuebHoii padoTbr Bcero ak. AK. 4achl 110 ceMecTpam
4acoB 1 2
AyautopHasi pa0d0oTa, B TOM YHCJIe: 72 36 36
Jlexrum (JI) 18 9 9
[Tpaktuueckue 3ansatus (I113) 54 27 27
JlaGopaTopHbie paboTsr (JIP) — — —
CamocrositesbHas padora cryaentos (CPC), 36 18 18
B TOM 4YHCJI€:
Brinonnenue kypcoBoi paboTsl (MpoeKTa) — — -
PacuetrHo-rpaduueckas padora (PT'P) 10 5 5
Pedepar 10 B 5
[ToaroToBKa K MPAaKTUYECKUM 3aHSATUSIM 16 8 8
[TonroToBka K 1a00paTOPHBIM 3aHSATUSIM - — —
IIpomexyTounas arrecranus — 1udd. 3a4er 3 3
(J13) / 3auet (3) / ax3ameH (I)
O01as TpyA0eMKOCTh U CHHUILIHHbI
aK. yac. 108 54 54
3a4. efl. 3

4.2. ConepxaHue IMCHUILIUHBI

Y4eOHbIM MJIaHOM MIPETYCMOTPEHBI: JIEKIUH, IPAKTUUECKHIE 3aHATH U CaMOCTOsTeNIbHAs paboTa.

4.2.1. Pa3aespl IMCIUIIJIMHLI U BUALI 3aHATHI
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Paznen 1. «IIpobGmeMbl 2JIEKTPOTEXHUKH, dJeKTpomexa-| 19 3 10 6
HUKH U DJIEKTPOTEXHOJIOTUI.
Paznen 2. «Teopus HaIeKHOCTH. 16 3 9 - 4




Paznen. 3. «[IpoGiembl monyueHus, mepenaud u pac-| 15 3 8 4
MPEJIeIICHNs] AJIEKTPOIHEPTUHU, COUETAIOLIUE Pa3INuHbIe
BU/JIBI TPEOOPA30BAHUS SHEPTUN.
Paznen 4. «Teopus miaHUpOBaHUS IKCIICPUMEHTA) 19 3 10 - 6
Paznen 5. «lIpobGnembl co3maHusi  pacnpeneneHHou| 15 3 8
DHEPTETHKN.
Pasznen 6. «[lateHTOBENEHUEY. 14 2 -
Paznen 7. «Okcmeptrza mpemaraeMbix mnpoektHo-| 10 1 3 -
KOHCTPYKTOPCKHUX PEIICHUN M HOBBIX TEXHOJOTHYECKHX
pPEUICHUIN.
Utoro 108 18 54 - 36
4.2.2.Conep:xanue pa3aesioB JTUCHUIIMHBI
Cemectp 1.
No HaumenoBanue } TpynoeMKocTS
w/n pazaeJa Coaep:xanue JIeKUMOHHBIX 3aHATHIA B AK. 42CaX
JUCIUTLINHBI

1 | [IpoGnembr snek- | CocTossHUE U COBPEMEHHBIE MpOOJIEMBbl Pa3BUTUS 3
TPOTEXHHUKH, DJIEK- | JIEKTPOTEXHUKH, ANEKTPOMEXAHUKH u
TPOMEXaHUKHU U | DJIGKTPOTEXHOJIOTHH. PazButne METOJI0JIOTUN
ANEKTPOTEXHOJIO- WCCIIETIOBaHUS 00BEKTOB INEKTPOTEXHUKH,

T ANEKTPOMEXaHUKH " ANEKTPOTEXHOJIOTUH.
KommnekcHbie UCTOYHHUKHU 9HEProCHAOKEHUS.
Ucrounuku aBapuitHoro sHeprocHadxenus. HoBanuu B
obnactu mepenayn MHGOpPMAMM U aBTOMATHU3AIMHM Ha
o0BbeKTax J00bIYM, TPAHCIOPTHUPOBKU U IepepadOTKU
TIOJIE3HBIX HUCKOMAEMBIX.

2 | Teopus wamexHo- | OCHOBHBIE TIOHATHS W  onpeneiieHus. DakTopsl, 3

CTH. BIUSIONIME Ha HAJEXKHOCTh 3MeMeHToB. [lokaszarenw,
XapakTepusymomme  0e30TKa3HOCTh  OOBEKTOB  H
snemeHToB COC, pEeMOHTONPUTOJHOCTh 3JIEMEHTOB
COC, npenHamepeHHble OTKIIoUeHUs ieMeHToB COC,
JIOJITOBEYHOCTh 3JIEMEHTOB CoC. 3aKOHBI
pacrnpenenenus ciydyalHbiXx BequurH. [IoTOK 0TKa30B u
ero CBOIICTBA. KonuuectBeHnHbie MOKa3aTen
HaJC)KHOCTH. Pacuer HaJIC)KHOCTH CUCTEMBI
AIEKTPOCHAOKEHUSI.

3 | [Ipobnembr momy- | CocTosiHME W TIEPCHEKTHBBI YIPABICHUS YHEPreTHYe- 3
YeHHsI, TIepe/jaud U | CKHMHU TIOTOKaMH Tpu J00bIYe, mepepaboTke U TpaHC-
pacmpeeeHus MTOPTHUPOBKE TBEPJIBIX, JKUIKAX M ra3000pa3HBIX MMOJIE3-
ANEKTPOIHEPTHH, HBIX ucKomaembiX. [IpoOnembl 3¢GEeKTUBHOTO UCTIOIb-
COUCTAIOIINE pa3- | 30BaHHUS DJICKTPOIHEPTUU W KOHIEHIUS DHEpreTHUe-

JUYHBIE BUJBI TIPe- | CKOM ONTUMU3ALKMK TOPHOTO MPOU3BOACTBA. METObI U
o0Opa3oBaHMs HEP- | CPEJICTBA IMOBHIMICHUS KAa4eCTBA M HAJICHKHOCTH CHUCTEM
THH. KaHaU3alluu 3JIEKTPOIHEPTUN HA TOPHBIX MPEATPHUSATH-
ax. [lapameTpsl W XapaKTE€pPUCTUKH HOBEUIIMX BHUIOB
INMEKTPOTEXHUYECKUX MaTepualioB. BupTyanbHbIe H3-
MepuTenbHble cucteMbl. COCTOSSHUE U Pa3BUTHE dJie-
MEHTOB JHEProdJieKTpoHUKH. COCTOSIHHE U pPa3BUTHE
THOKMX MHKPOIPOLIECCOPHBIX CHCTEM  YIPaBJICHUS




HaunmMmeHoBaHue

Ne . TpyaoemMkocTb
u/n paszgesia Coaep:xanue JeKIMOHHBIX 3aHATHI B AK. YACAX
U CIUIIINHDBI
UIEKTPUUECKUMH U DJIEKTPOMEXAHUYECKMMU KOMILIEK-
camu. [IpoGieMbl co3ganust peryiIupyeMoro nmpuBoaa u
IIYCKOBBIX YCTPOMCTB Al OOBEKTOB JOOBIUM, TpaHC-
MOPTHPOBKHU M MEepepaboTKH TBEPABIX, KUIKUX U Ta30-
0o0pa3HbIX MOJE3HbIX HcKonaeMbiX. [IpeoOpazoBarenu
4acTOThl Ha OCHOBE IOJHOCTBIO YIPABISEMbIX THUPH-
CTOPOB M CHUJIOBBIX TPAaH3UCTOPOB JIJIsl MACCOBBIX U BbI-
COKOTOYHBIX 3JIEKTPOIPUBOJOB IIEPEMEHHOIO0 TOKA.
DJEeKTpOMEXaHUYECKHE CUCTEMBI € MPeoOpazoBaTeIIMU
YacTOThl C HIMPOTHO-UMITYJIIBCHOM Moaymsiuei. -
(EeKTUBHOCTH PEryJIMPOBAaHUS YAaCTOThI BpallleHUs MpU-
BOJIOB KOMIUIEKCOB JOOBIUM, TPAHCIOPTUPOBKU U Iepe-
pabOTKM TBEPABIX, KUIKUX U ra3000pa3HbIX MOJIE3HBIX
HCKOIIAEMBIX.
Hroro: 9
Cemectp 2.
Ne HaunmeHoBaHue } TpynoemKocTs
nn pa3aeiaa Conepmanne JJEKIIMOHHBIX 3aHATHH B AK. 4acax
JUCHUIJIMHBI
4 | Teopus mnanupo- | I[loctanoBka 3amaun, KonupoBanue daxtopoB, Metoa 3
BaHUs JKCIIEpH- | HAMMEHBIINX KBaJpaToB, TpeOoBaHHs K IapameTrpam
MEHTA. Matpunbl C, TUIaHBI MEPBOTO POAA, OLIEHKA BOCIIPOM3-
BOJMMOCTH OIIBITOB, aHAJIU3 MTOJIYYEHHON MOJIEIIH.
5 | IlpoGnemsl co3na- | KoHnenmust cTpOMTENbCTBA HMCTOYHMKOB SHEPTrUU U 3
HUS paclpeieiieH- | paCIpeleIUTEIbHBIX CETe, KOTOpas MOApa3yMeBaeT
HOM SHEPreTHKH. HaJIM4ue MHOXECTBa MOTpeOuTeNnel, MNpPOU3BOASIINX
TEIUIOBYIO U 3JIEKTPUYECKYI0 SHEpPIui0 Al COOCTBEH-
HBIX HYX], @ TAK)K€ HAMPaBJISIIOIIMX U3JIUIIKU B OOLIYIO
ceTb (DIEKTPUYECKYI0 WU TEIUIOBYIO). ABTOHOMHBIE
HMCTOYHUKU DHEPIreTUKH; AJIEKTPOCTAHIIUU, HCTIONb3YIO-
I[1€ BO30OHOBIIIEMbIE U HETPATULMOHHBIE MCTOUYHUKH
SHEPTUH.

6 | [larentoBenenue. | O3nakomiuenue c [lateHTHbIM 3akoHOM. IIpaBuma co- 2
CTaBJICHHWSA U TOJA4Yu 3asiBKM Ha BBbIJAdy NaTeHTa Ha
nuzobperenue. PaccmoTrpenue 3asBku B IlareHTHOM Be-

JIOMCTBE. 3apy0eKHOE TAaTEHTOBEACHNE N300PETEHUN.
7 | Okcneptusa mnpen- | O3HakomseHne ¢ 0a3aMH HOPMAaTHBHBIX JIOKYMEHTOB, 1
JlaraeMbIX MPOEKT- | HaTEHTHBIMH 0a3aMu.
HO-
KOHCTPYKTOPCKHX
pElIeHNd U HOBBIX
TEXHOJIOTUYECKUX
peLICHU.
Hroro: 9



https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C

4.2.3. IlpakTnyecKkue 3aHATHUS

CemecTp 1.

Paszgeanl

HaumenoBanue
NMPaKTHYEeCKUX padboT

Tpynoemk
0CTh

B aK. 4a-
cax

Pazgen 1

o ABTOMaTH3MPOBAHHAA UH(POPMALIMOHHO-
U3MEPUTENIbHAsA CUCTEMA y4yeTa JIEKTPOIHEPIUH, CBA3aHHON
C e KauyeCTBOM, JJIsl pEIIeHHUs 3a/a4 YHEpreTU4ecKoil 0es-
OIIACHOCTH.

o @OopMHpPOBaHUE IYCKOBBIX XapaKTEPUCTHK 3IIEKTPO-
MEXaHUYECKHUX KOMIUIEKCOB C CHHXPOHHBIMU JIBUTATEIISIMU.

o [ToBbIlIEHNE HANEKHOCTH M SKOHOMMYHOCTH 3JIEK-
TPOCHAOKEHUSI KOMIIPECCOPHBIX CTAHIMM ra30TPaHCIOPTHBIX
CHUCTEM.

o WuBapuaHTHas 3amMTa 3JIEKTPOTEXHUYECKUX KOM-
IJIEKCOB OT OJHO(A3HBIX 3aMbIKAHUN Ha 3€MJII0 C aBTOMAaTH-
YECKOW KOPPEKLMEW BXOIHBIX IapaMeTPOB

o 3amuTra OT I'PO30BBIX M KOMMYTAllMOHHBIX I€pEHa-
MPSKEHUN.

o DNEKTPOTPAHCIIOPT U 3apsiAHbIE CTAHLIUU.

. Konnencarops! 6056111011 €MKOCTH

. Metoael U cpeicTBa MOBbIIIEHUS 3(P(GEKTHBHOCTH
YIPABIEHUS OTOKaMU PEAKTUBHON MOIIHOCTH JJIEKTPOTEX-
HUYECKUX KOMIIJIEKCOB TOPHO/I00BIBAIOIINX MTPEAIPUSITHI.

10

Pazgen 2.

Pacuer HaneXHOCTH MOCIEAOBATENBHBIX M IapajUIEIbHBIX
CTPYKTYp. Pacder Haie:xKHOCTH CIIOKHBIX CTPYKTYP.

Paznen 3.

. [ToBbilIeHNE HAAEKHOCTH U 3()PEKTUBHOCTU CUCTEM
JIEKTPOCHAOXKEHHS ¢ AaBTOMAaTHUYECKUM CEKIIMOHHUPOBAHUEM
Ha cTopone 6-10 kB.

o AKTHBHO-3JIalITUBHAs CHCTEMa AJIEKTPOCHAOKEHUS
npennpustuii MCK.

o PerynupoBanue pexuma HanpsyKEHUS U KOMIIEHCALIHS
PEaKTUBHOM MOIIIHOCTH.

Hroro:

27

Cemectp 2.

Pazgennl

HanmeHnoBanue
NPAaKTHYeCKUX padoT

Tpynoemk
0CTh

B aK. 4Ya-
cax

Paznen 4.

. KomupoBanue (axTtopoB, METOJ HAUMEHBIINX KBAJl-
paToB.

. OneHka BOCHPOU3BOJAMMOCTH OMBITOB, aHAIU3 IMONY-
YEHHON MOJIEIIH.

10




Tpynoemk

Ne HanmeHnoBanue oCTh
Pa3pennl
IL.II NPAKTHYECKUX pador B aK. Ya-
cax
5. | PaznenS. . [IpuHUUIIBI pacTipeeIeHHOW SHEPTETUKH. 8
. OO0ocHOBaHHME MapaMeTPOB MCTOYHUKOB OecriepeOoii-

HOTO 3JIEKTPOCHA0KEHUS Ha NPEAIPUATHAX C HENPEPHIBHBIM
TEXHOJIOTMYECKUM LUKIIOM.

. [lepcniekTHBHBIE HPUMEHEHUS BO300HOBISEMBIX HC-
TOYHUKOB SHEPIUHU — B MUPOBOi1 ITpakTuke U B Poccun.

6. | Pasnen 6. . [TaTreHTHBIE MCCIENOBAHUS: 1M, Pa3paboTKa perJa- 6
MEHTa IMaTCHTHOTO ITOWCKA, Pe3yJbTaThl MOWCKA W aHAIIU3
oToOpaHHOM HHpOpPMALIUH.

o CocraBneHne 3asBKH Ha BbIJady IaTeHTa Ha M300pe-
TEHUE WJIM CBHUJICTEIHCTBA HA IOJIC3HYIO MOJEIb, IIPOMBIIII-
JICHHBIN 00Opaszetl.

o [TpoBenenue mccineqOBaHUs HA MATEHTHYIO YUCTOTY.
OcHOBHBIE TOHATHA O MATEHTHOH uacrore. [IpenBapurens-
Has OLIEHKA YCJIIOBUI MPEACTOSAIICH MPOBEPKU. AHAIHU3 OCO-
OEHHOCTEH MAaTEeHTHOTO 3aKOHOJATEIhCTBA TOM CTPaHBI, IO
KOTOpOil HameueHa npoBepka oObekTa [louck m orbop ma-
TeHTOB. JleTanbpHbIil aHamu3 0TOOpaHHBIX 00BEKTOB. OOOC-
HOBAaHHE BBIBOJIOB TI0 pe3yJIbTaTaM dKCHepTH3bl. J[oKymeH-
TalbHOE O0(OPMIICHHE PE3YJIbTaTOB SKCHEPTH3bI O0bEKTa Ha
MAaTEHTHYI0 YHUCTOTY. ODKCIEPTHOE 3aKiroueHue. Tumnosas
(opMa 3KCIEPTHOTO 3aKIIOYCHHUS.

7. | Pazmen7. . PaGota ¢ 6Ga3aMu HOPMATHBHBIX JOKYMEHTOB, CHCTE- 3
Ma «AHTHUILIArHaT
. Pabora JOKyMEHTaMH [0 TPOBEIEHHIO DKCIIEPTU3
IpEeIaraeMbIX IIPOEKTHO- KOHCTPYKTOPCKUX PEIEHHUH.
Hroro: 27

4.2.4. JlabopaTopHble padoThI
JlabopatopHbie pabOTHI HE TPETYCMOTPEHBI

4.2.5. KypcoBbie padoThI (IPOEKTHI)
KypcoBsie paboThI (pOEKTHI) HE MPETYCMOTPEHBI

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MHU

B xone 00yueHnst npuMeHsI0TCSL:

Jlekuuu, KOTOpBIE SIBISIFOTCSL OJJHUM W3 BaKHEHIIMX BHJOB YUEOHBIX 3aHATHIA M COCTABIISIOT OCHOBY
TEOPETHUUECKOM MOArOTOBKY 0Oydatormxcs. Llenu IeKMoHHbIX 3aHTHiIL:

-IaTh CUCTEeMATU3UPOBAHHbIE HAy4YHbIE 3HAHUS MO JUCHUIUIMHE, AaKIEHTHUPOBaTh BHUMAHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX JUCHUILINHBI,

-CTUMYJIMPOBAaTh ~AKTUBHYIO I[IO3HABATENBHYIO JIGSTEIBLHOCTh OOYYaIOIIMXCS, CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILICHUS.

IIpakTuyeckue 3aHATUA. Llen1 MPaKTUYECKUX 3aHATHUIA:

-COBEpLIEHCTBOBATh YMEHUS U HaBBIKH PEIIECHUS IPAKTUUECKUX 3a/1au.

I'maBHBIM coJiep)KaHUEM 3TOTO BUZA YUEOHBIX 3aHATHH SBIISETCS pabOTa KaXKA0ro 0OydYaromerocs mo
OBJIZICHUIO IIPAKTUYECKUMHU YMEHUSMU M HaBbIKAMU IIPO(eCCHOHATIBHON IESITEeIbHOCTH.



Koncynabranum (Texymiasi KOHCY/IbTalMs, HAKAHYHE 3a4eTa) SIBJseTCs OAHOW u3 (opM PyKOBOJCTBA
yueOHOI paboToli OOydarommxcs W OKa3aHWs MM TIOMOIIM B CaMOCTOSITEIbHOM H3YYEHHH Marepuala
JUCIUIUINHBL, B IMKBUAIMHA UMEIOIINUXCS TPOOETOB B 3HAHUSIX, 3a/I0JDKEHHOCTEH MO TEKYILIUM 3aHATHUSIM, B
MIOJITOTOBKE MUCbMEHHBIX paboT (MIPOEKTOB).

Tekymiue KOHCYNIbTAllMU MPOBOISTCS IperojaBaTesieM, BEAYIIUM 3aHSATHA B Y4eOHOU Tpymre,
Hay4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIyaJbHBIN, TAK U TPYIIIOBOM XapakTep.

CamocrosiTeJibHAasi padoTa 00y4yaromMXcsi HampaBjeHa Ha YIIyOJICHWE M 3aKpeIUiCHHE 3HAHUH,
MOMYYCHHBIX HA JICKIUSX W JPYIHX 3aHITUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO aKTHBHOTO
MPUOOPETEHUsI HOBBIX, JOMOJHUTENBHBIX 3HAHUI, MOATOTOBKY K MPEICTOSIIMM Y4eOHBIM 3aHATUSM U
MIPOMEXYTOYHOMY KOHTPOJTIO.

Temaruxka PIT'P

. pacyeT HaIe)KHOCTHU IEKTPOMEXAHUYECKHUX U JJIEKTPOTEXHUYECKUX CUCTEM;
. IOJydeHHE PErpecCHOHHOTO YpaBHEHHMsI [0 pe3yibTaTaM IUIaHa TOJHOTO  (PaKTOpHOIro
JKCIIEPUMEHTA;

. OLIEHKA JUCTIEPCUU CITyYaliHOU OIIMOKH B OTIBITE.

IIpumepHasi TeMaTHKA T0KJIAI0B HA CEMUHAPAX

1. AHanu3 BAUSHMS BEHTUILHOW HAarpy3KU Ha CPOK CIIy>KOBI 311€KTPOOOOpY10BaHUS.

2. [IpoGema 31IeKTPOMarHUTHOM COBMECTUMOCTH B 3JICKTPOIHEPTETUKE.

3. Co3nanne HeOOIBIINX 3aKPHITHIX «PEAKTOPHBIX MOTYIICH».

4. DEeKTPOTEXHUYECKHE YCTPONUCTBA Ha 0a3e IMIa3MEHHbIX, JTYYEBbIX U Ja3€pHbIX HCTOUHUKOB MHTa-
HUST

5. HoBamu B o0nactu nepeaayn MHGOpMAIMU U aBTOMAaTH3alUK Ha 00BEKTax JOOBIYM, TPAHCIIOP-
TUPOBKHU U TTePepabOTKH MOJIE3HBIX HCKOMACMBbIX.

6. CocrosiHMe U pa3BUTHE TMOKMX MHKpPOMNPOLIECCOPHBIX CUCTEM YIPABIECHUS IEKTPUUECKUMH H
AIIEKTPOMEXAHNIECKUMHU KOMITJICKCAMHU.

7. [TpoGnembl co3maHusi peryaupyeMoro mpuBoAa M MYCKOBBIX YCTPOMCTB Ul OOBEKTOB JOOBIYM,
TPAHCIOPTHPOBKH U TIEPEpadOTKU TBEPABIX, )KUIKUX U Ta3000pa3HBIX ITOJIE3HBIX HCKOMTAEMBbIX.

8. VYnpaBieHue pexuMaMy 3JEKTPOMEXaHUYECKUX U AJIEKTPOIHEPIeTUUYECKUX CHUCTEM C HCHOJIb30-
BaHUEM METOI0B IPOTHO3UPOBAHMS U PACTIO3HABAaHUS 00pa30B.

9. Pacnipenenennas sHepreTuka.

10. Hcnonb3oBaHre HEPTSHOTO MOMYTHOTO rasa.

11. Hcnonb3oBaHue razorupaTos.

12. TlopratuBHas aTOMHast AIEKTPOCTAHIIHS.

13.  [IpuHUMOBI peanu3alnuy aKTUBHON MOJIHUE3AIIUTHI.

14.  TlpuHOMTBI peaTu3aliy 3a3eMISTIONINX YCTPOHUCTB B TPYHTaX C BBICOKHM YEIHHBIM COMPOTHBIIE-
HUEM.

15. HanexHoCcTh cCTeM 3JIeKTPOCHAOKEHHS.

16.  YcTOHYMBOCTB JIEKTPOMEXAHUUECKUX CUCTEM.

17.  TlepexoaHbIe MPOIECCH B CHCTEMAaX MPOMBIIUIEHHOTO AIIEKTPOCHA0KESHHSI.

18.  HecummerpuuHble aBapHilHbIE PEKUMBI B CHCTEME 3JIEKTPOCHAOKEHHSI MPEANPUATHI MUHEpalb-
HO-CBIPHEBOTO KOMITIIEKCA.

19. KauecTBo a/1eKTpHUYECKOil SHEPTUN.

20.  CpeznctBa M METOJIBI IOBHIIIICHHS KAUECTBA DIIEKTPHUECKON YHEPTUH.

21.  MopnenupoBaHue 3JIEMEHTOB CUCTEM DJIEKTPOCHA0KEHUS POMBIIIUIEHHBIX MTPEIIPUATHI.

22. Heiiponnsie cetu.

23.  KowmmeHcanusi peakTHUBHOW MOLTHOCTH.

24, CpencTBa aBTOMaTUKHU U PEIICHHOM 3alUTHI.

25. ObocHoBaHMe BBIOOpA pexKMMa HEUTpasu.

26. KomMmmepuecknii ydeT 35eKTponoTpeOaeHusI.

27.  3amuTa OT rpO30BBIX U KOMMYTALMOHHBIX ITEPEHAIPSKEHHIH.

28. DIIeKTpOMarHuTHasi COBMECTUMOCT.



29. DHeprod3PpheKTUBHOCTH U SHEProcOepeKCHHE.
30.  PO3HMYHBIN PBIHOK JIEKTPOIHEPTHH.
31.  Dmueprerudeckas crparterusi Poccum.

IIpumepHas TemaTuka pedepaTon

1. Wupycrpuanuzanus, WHHOBaIMA M UHPPACTPyKTypa» U  JHepreruka. B3aumMocBs3b
MHAYCTPHAIN3ALUH, UHPPACTPYKTYPbI U SHEPTETUKH.

2. «Y CTONYMBBIE TOPOJA» U JHEPreTUKA.

3. «OTBETCTBEHHOE MOTpeOJIeHne M IMPOU3BOACTBO» M 3HepreTuka. IIpakTudeckas peanusanus

IMPUHIUIIOB OTBETCTBCHHOT'O HOTpC6JIeHI/I$I B SJICKTPOSHCPICTHUKE.

4. «boprba ¢ n3mMeHenueM kiaumata». Mismenenue kinMara: GakThbl, IPOTHO3BI, OCIEICTBHUS.
S. Bo306HOBIIIEMbIE HCTOUHUKH SHEPTUU.

6. YcToilunBoe pa3BUTHE THIPOIHEPTETUKH.

7. XpaHeHUEe YHEPTUH.

8. ATOMHas SHEpPreTHKa U yCTOMYUBOE Pa3BUTHE.

9. TexHonoruu nekapOOHU3AUU TPAAULIMOHHBIX SJHEPTOHOCUTENEH U HUPKYJISPHASI SKOHOMHUKA.
10. BonopoaHas 3xoHOMUKA.

11. HwuskoyrnepoaHblil TpaHCIIOPT.

12. [Mudpossie TexHonoruu B TOK 11st HU3KOYTIEPOJHOTO U YCTOMUMBOTO Pa3BUTHS.

13. Onexktpomodmiii B Poccun: 5)KOHOMUYECKHE ACTIEKTHI.

14. CrpykrypupoBanue npoektoB BIO: Mexxa1yHapoaAHbIM U POCCUIICKUAN ONBIT.

6. OHEHOYHBIE CPEJACTBA JUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALIUU 1O UTOTI'AM OCBOEHUSA ANCHUITJINHBI
6.1. OueHo4HbIe CPeACTBA JIsI CAMOCTOSATEIHLHOM PadoThI U TEKYIEro KOHTPOJIS yCIIeBAeMOCTH

Pazgen 1. «IIpo6aeMbl 371eKTPOTEXHUKH, 3JIEKTPOMEXaHNUKH U 3J1eKTPOTEXHOJIOTHii».

1. Haznauenue u cocTaB aBTOMaTH3MPOBaHHON MH(OPMAIIMOHHO-U3MEPUTENFHON CHCTEMBI KOMMEPYECKOTO
y4era 3JIeKTPOIHEPTHH.

2. ABTOMaTH3MpOBaHHAs! UH(OPMAIIMOHHO-U3MEPUTENbHAs CUCTEMA YUeTa 3JIEKTPUUECKON IHEpPIuy,
CBSI3aHHOM C €€ KauyeCcTBOM, JUI PEIICHHs 3aa4d SHepreTHYECKOil 0e30MacHOCTH.

3. ®opMHpOBaHUE MYCKOBBIX XapaKTEPUCTUK IEKTPOMEXAHUYECKUX KOMILJIEKCOB C CUMHXPOHHBIMHU
JIBUTATEIISIMU.

4. Jaiite ompesneneHre MOHATHIO «YCTOMUMBOCTh DHEPreTHUECKOW CHCTEMBbI», CTaTH4ecKas JMHa-
MHUYECKasi, pe3yJIbTUPYIOIAsi YCTOHYUBOCTD.

S. [ToBbIIeHNE HAAEKHOCTH U HKOHOMHMYHOCTH 3JEKTPOCHAOKEHHMsST KOMIIPECCOPHBIX CTAaHIUM ra-
30TPaHCTIOPTHBIX CHCTEM.

6. Mertoab! 1 cpesicTBa NOBbIMIEHHS () ()EKTUBHOCTH YIPABICHHS MOTOKAMHU PEaKTUBHON MOITHOCTH
AIIEKTPOTEXHUIECKUX KOMIUIEKCOB TOPHOAOOBIBAIOIINX MTPEITPUSITHIA.

7. Konnencarops! 6071611101 eMKOCTH.

Pa3nea 2. «Teopust Hage:KHOCTI

IToka3zaTenu, XxapakTepu3yrolue IpeIHAMEPEHHbIE OTKI0UEHUs 31eMeHToB COC.
[Tokxazarenu, xapakTepU3yIOIIHUE PEMOHTOIIPUTOAHOCTE di1eMeHTOB COC.

PacueT Hafie:)KHOCTH CTPYKTYPHI C TTOCIIEAOBATEILHBIM COSIMHEHUEM DIIEMEHTOB.
OcHoBHbIE fonyLIEHUS TpU pacueTe HaaexxHocTtu COC.

IToTOK OTKa30B M €ro CBOMCTBA.

3aKOHBI pacHpeIeeHNs, UCIIOJIb3YyEMbIE IPH aHanu3e HaaexHoctu COC.

HazoBure nokasarenu, XapakTepU3yIIue J0JIr0BEeYHOCTh 3jieMeHTOB COC.

Kakue ocHOBHBIE 1ONYLIEHUS IPUHUMAIOT IIpU pacueTe HaaekHocTH COC?

Bp160p cxem 351eKTpocHa0KEHUS C yU4EeTOM yiiepda OT IepPephIBOB MJIEKTPOCHAOKEHUS.

CoNoOR~LNE



Paznea 3. «IIpobGsaeMbl mojsiydyeHusi, nepeaayu M pacnpeaejeHusi IJIEKTPOIHEPIrUH, COYeTAKoIHe
pa3iuvHbIe BUIbI NPe0Opa30BaHUs SHEPTUNY.

1. [ToBbimeHne HaaEKHOCTH U 3()(HEKTUBHOCTU CUCTEM AJIEKTPOCHAOKEHHS C aBTOMAaTHUECKUM CEK-
LUOHUPOBaHUEM Ha cTopoHe 6-10 kB.

B kakom ciyyae HeoOxoaMMa KOMIIEHCAIHMSI €MKOCTHOTO TOKa?

Knaccudukarus 31a0uii 1 COOPY>KEHHH MO0 YCTPONUCTBY MOJTHHE3ALTUTEHI.

BHeuHss MosTHHUE3aMTHAS CUCTEMA.

PerynupoBanue pexxuma HanpsHKEHUS.

KoMnencanus peak THBHON MOIIIHOCTH.

Kakoe ocHOBHOE Ha3Hau€HUE YCTAaHOBOK IPOJI0JIbHON EMKOCTHOM KOMIIEHCaluu?

Kakoe 0CHOBHOE Ha3HAUYEHHUE YCTAHOBOK MONEPEYHON €eMKOCTHON KOMIIEHCAuU?

['me B cucteMe AIIEKTPOCHAOKEHHUS HEOOXOAUMO pa3MenaTh YCTAHOBKH TOMEPEYHON eMKOCTHOM
KOMIIeHCauu?

CoNORWN

Pazgen 4. «Teopus miaHupOBaHUS SKCIIEPUMEHTA».

JlucriepCuOHHBIN aHAINU3.

OnHodakTOpHbIE SKCIIEPUMEHTHI 0€3 OrpaHUYEHUI Ha paHAOMHU3ALMIO.
PanpgomusupoBanHoe 0104HOE IIAHUPOBAHMUE.

KonupoBanue ¢axkropos.

OpToroHanbHOE KOMIO3UIIMOHHOE IIJITAHUPOBAHHE.

Onenka BOCIIPOM3BOAMMOCTH OIIBITOB.

ITocTpoeHne ypaBHEHUIN PETPECCUM.

NoakowhE

Pa3nea 5. «IIpo0JieMbl co3naHusi pacnpeaeleHHOH JHEPreTUKI».

1. IIpuHUUIIBI paclIpeeICHHON SHEPIEeTUKHU.

2. Pacnpenenennas sHepreTrka: CymHOCTb M IPEUMYLIECTBA.

3. [TepcnexTHBHBIE TPUMEHEHUSI BO30OHOBIISIEMBIX HCTOYHUKOB HEPTHUHM — B MUPOBOM NMpaKTHKE U B
Poccun.

4. [ToBbIieHNEe HANEKHOCTH M SKOHOMUYHOCTH 3JIEKTPOCHAOKEHHS TOPHBIX NMPEANPUITUI ¢ Teppu-
TOPUATILHO paccpeOTOUEHHBIMU TOTPEOUTESIMU SIIEKTPOIHEPTUH.

S. Kondurypauus pacnpeeneHHON S3HEPreTHKH.

6. TexHUueckue cpeacTBa pe3epBUPOBAHUS AIEKTPOCHAOKEHHS POMBIIIIEHHBIX TOTPeOUTENEH.

7. CreneHb HE3aBUCUMOCTH CEKIIUM COOPHBIX LIMH AJIEKTPONOACTAHIIUHI TPU MUTAHUU OT €TUHON
SHEPTrOCUCTEMBI.

8. Onenka HaJeXKHOCTH U 3()(PEKTUBHOCTU EUEHTPATU30BaHHON CHUCTEMBI JIEKTPOCHAOXKEHUs Ha
OCHOBE aBTOMATHYECKUX ITYHKTOB CEKIIMOHUPOBAHMUS.

9. Onpenenenne 3pPEKTUBHOIO BapuaHTa CUCTEMBI AJIEKTPOCHAOKEHHUS.

10. MeponpuaTus 10 CHUKEHUIO MMOTEPh JJIEKTPUUECKON SHEPTHH.

11. U3 xakux OCHOBHBIX OJIOKOB COCTOMT Mapora3oBasi yCTaHOBKa?

12. VxkaxwuTe muamna3oH MONIHOCTEH JMU3ETHHBIX arperaToB, UCIOJIb3YEMbIX B DJIEKTPOIHEPTETHKE.

Pasznea 6. «IlaTeHTOBEAEHHE)»

Yro Takoe mpaBa mareHTooOmanaTens?

Kaxkue mpaBa nmatentoo0namarens Bol 3HaeTe?

Kakue kpurepun naTeHTOCIIOCOOHOCTH U300pETeHMSI OBIBAIOT?

Yem oTamvaeTcsi aBTOPCKOE CBHIETEIBLCTBO OT IMaTeHTa?

Kakue Hapymienus npaB nateHTooOnanarens Bel 3Haere?

OnuirTe mopsIOK MoAaun 3asBKU Ha n3o0perenue B [larentHoe BemomcTBO PO.
OHI/ILHI/ITG OCHOBHBIC HpI/IHI_II/IHLI paCCMOTpeHI/IH 3asABKUA.

NookrwbdPE

Paznen 7. «IkcnepTusa npeajiaraeMbiX NPOEKTHO-KOHCTPYKTOPCKHUX PellleHNH M HOBBIX TEXHOJI0-
THYEeCKHUX peleHnin



1. Yto oTHOCHUTCS K 3aKOHOJATCJIbHBIM U ITPABOBBIM aKTam?

2. HazoBute 0CHOBHBIE JOKYMEHTBI, PETIIAMEHTUPYIOIINE PaboTy ¢ HHPOpMAIHEeH U JOKYMEHTAIH-
eil.

3. Uro Takoe kiaccupukaTopsi?

4. Knaccudukarus nokymenToB. Ob1iee npecTaBIeHne U IPU3HAKH KIaCCH(PHUKALIIH.

6.2. OneHO4YHbIE CPeACTBA /IJIsl MPOBEIEHUsI MPOMEKYTOYHOM aTTecTaluu (3a4eTa)
6.2.1. IlpuMepHbIii epevYeHb BONPOCOB/3aJaHUI K 3a4eTy:

1. Ha3nauenue 1 coctaB ONTHYECKOTO PeoOpa3oBaTes.

2. Ha3nauenue u cocTaB HCTOYHUKOB IEPEMEHHOI'0 TOKA M HAIIPSKEHHUS.

3. ITporpamMmmMHoOe obecrieueHue i1 yuera aiekrpudeckoi sHepruu «AJIbOALIEHTP».

4, [Iporpammuoe obecrieuenue «Metercaty.

S, ABTOMAaTH3MpOBaHHAsT WH(POPMALMOHHO-U3MEPHUTEIbHAS CHCTEMa OE30MaCHOCTH DJIEKTPUYECKON
SHEpruu, cBsi3aHHoil ¢ ee kauectBoM (AUWC B33), s pewienus 3aad 3HEPreTHUecKoi 6e30MacHOCTH.
6. DopMHUpPOBaHUE ITYCKOBBIX XapaKTEPUCTHK AIIEKTPOMEXAHMUECKUX KOMIUIEKCOB C CHHXPOHHBIMU
JIBUTATEIISIMU.

1. [aiite onpeneneHue NOHATUIO «YCTOWYMBOCTh YHEPrETUUYECKOW CHUCTEMBI», CTaTUYECKas IHMHA-
MHUYECKasi, pe3yJIbTUPYIOIAsi YCTOHYUBOCTbD.

8. [ToBbIIeHNEe HAAEKHOCTH M AKOHOMHYHOCTH 3JIEKTPOCHAOKEHHS KOMIIPECCOPHBIX CTAHIUH ra-
30TPAaHCIIOPTHBIX CUCTEM.

9. Mertoap! 1 cpencTBa NOBbIMEHHS () ()EKTUBHOCTH yIIpaBIIEHUS TIOTOKAMU PEAKTUBHOM MOIIIHOCTH
JIEKTPOTEXHUYECKUX KOMIIEKCOB FOPHOAO0OBIBAIOIINX MTPETPUATHI.

10.  Iloka3arenu, XapakTepHU3YIOIIHE MTPeTHAMEPEHHbIE OTKII0UeHHs AeMeHToB COC.

11.  Tloka3arenu, XapakTepHU3YIOIIHe PEMOHTOIPUTOAHOCTD 1eMeHToB COC.

12.  Tloka3arenu, XapakTepHu3yrolue 0€30TKa3HOCTh 00BEKTOB U dneMeHToB COC.

13.  Tloka3arenu, XapakTepHU3yIOIIUe JOArOBEeUYHOCTh 35eMeHToB COC.

14.  OcHoBHBbIE JoNylIeHUS ITpH pacuere HaaexHoctu COC.

15.  TloTok OTKa30B U €ro cBOICTBA.

16.  3akoHBI pacnpeaeneHns, UCTIONb3yeMbIe P aHanm3e HagexHocTn COC.

17.  JlaiiTe XapakT€pUCTHKY NOHATUSAM BHE3AMHBIA U MOCTEIIEHHBIN OTKA3.

18.  Kakue mokasarenn XapakTepu3yloT 0€30TKa3HOCTh 00BEKTOB U 37eMeHTOoB COC?

19.  HasoBure nokasarenu, XapakTepHU3yIOIIHe PEMOHTONPUTOAHOCTD AnieMeHToB COC.

20.  Ilepeuncnure MOKa3aTeNH, XapaKTEPU3YIOIIHE TPeTHAMEPEHHBIE OTKIIFOYeHHUS dieMeHTOB COC.
21.  Ha3zoBwuTe mokasareinu, XapakTepHu3yIOLIHe J0IroBeYHOCTh 31eMeHToB COC.

22.  TloBbimeHue Ha/IEKHOCTU U 3()(HEKTUBHOCTH CUCTEM DJIEKTPOCHAOKEHHS C aBTOMATHYECKHM CEK-
LHUOHUpOBaHUEM Ha cTtopoHe 6-10 kB.

23.  3ammTa OT TPO30BBIX M KOMMYTAIIMOHHBIX MTEPEHATPSHKCHHN.

24.  Kakue Bubl NepeHanpsokeHui Bo3MoxHbl B COC?

25. B kakoMm cimyuae HeoOxoaumMa KOMIIEHCAITUS eMKOCTHOTO TOKa?

26.  Knaccugukanus 31aHUN U COOPY>KEHHH MO0 YCTPONUCTBY MOJTHHUE3ALTUTHI.

27.  IlapameTpsl TOKa MOJTHHH.

28.  Kakue ObIBalOT MOJIHUEOTBOIbI?

29.  EcrecTBeHHBIE MOJTHUECTIPUEMHHUKH.

30.  EcrecTBeHHbBIE TOKOOTBO/IBI.

31.  BHemHss MOJHHE3ANIUTHAS CHCTEMA.

32.  30HBI 3aIIUTH MOJTHUEOTBOJIOB.

33. Kommencarust peak THBHON MOIITHOCTH.

34.  JlucniepCHOHHBIN aHATHU3.

35. Komupomanue (hakTopos.

36.  IlocTpoeHue JIMHEHHOW PErPECCHH.

37.  OproroHajabHOE KOMIIO3UIITMOHHOE INTAHWPOBAHUE.



38.  YpaBHEHmHE KBaJIpaTHYHON PETPECCHUH.

39.  Orenka BOCIIPOU3BOAUMOCTH OIBITOB.

40. AHanM3 moJy4eHHON MOJIEIH.

41.  ITaccuBHBIN PKCIIEPUMEHT.

42.  TloctpoeHue ypaBHCHHI PErPECCUH.

43. [ToBbienue 3¢ppeKTUBHOCTH U CHIKEHHE CTOMMOCTH COJTHEYHBIX (POTOIHEPrOCHCTEM C KOHIICH-
TpaToOpaMH U3ITy4EHHUS.

44,  KonpeHcatopsl OOJBIION €MKOCTH.

45. Kakwue Tunel reHepaTopoB UCHONB3YIOTCS B BOY?

46. C Kako# 1ebI0 UCIIONb3YeTCs MyJIbTUILIUKATOp B BOY?

47.  Kakwue pecypcbl OTHOCATCSI K HEBO3OOHOBISIEMBIM?

48.  Kakwue 37eMeHTHI BXOIST B COCTaB MapOTypOUHHON YCTaHOBKH?

49.  Yro aBnserca pabOYMM TEJIOM YCTaHOBOK I'a30BOT0 LIUKJIA?

50. Yo sBisieTcs pabOYUM TEIIOM YCTAaHOBOK MAapOBOTO ITUKIIA?

51.  Jlns mosydeHus Kakoro BUja SHEpruu ucnonbzyercs sHeprus Cosnnua?

52.  Kakyio BelMuHMHY SIeKTPUYECKOH MOIIHOCTH MOKHO TIONYYHUTH ¢ | M? COBPEMEHHBIX (hOTODJIEK-
TpUUeCcKuX npeoOpa3oBaTeneii?

53.  Yro mpeacTaBusioT cOO0 reimocTaThl B COMHEYHBIX AIEKTPOCTAHIUSAX ?

54.  Kakoe TOIJIMBO OTHOCUTCS K OHonornueckomy?

55. Ha uem ocHOBaH MpUHIUN ACHCTBUS TypOoaeTanaepa?

56.  IIpuHUUOBI pacnpeaeIeHHON SHEPreTUKH.

57.  OcobeHHOCTH pa3BUTHS U (PYHKIHOHUPOBAHUS MAJION SHEPTrEeTUKU.

58.  TexHuueckue cpeicTBa pe3epBUPOBAHUS JICKTPOCHA0XKEHUS IPOMBIIUIEHHBIX TOTPEOUTENEH.

59.  Ormenka KayecTBa AIEKTPOIHEPTUHU TPU MMUTAHUH OT ABTOHOMHBIX HICTOYHUKOB COM3MEPUMON
MOIITHOCTH.

60.  CreneHb HE3aBUCUMOCTH CEKIIUM COOPHBIX IIMH JIEKTPOTOACTAHINNA TPU MUTAHUHU OT €MHOMN
SHEPrOCUCTEMBI.

61. CpencTBa aBTOMAaTHKH, HCIIOJIb3YEMBIE ITPH PE3EPBUPOBAHIH OTBETCTBEHHON HATPY3KH.

62.  CTpyKTypa cHcTeMbl MHOTOCTYIEHYAaTOIrO BBOJA pe3epBa uid OecrnepeOOoiHOro 31IeKTpocHabxe-
HUS OTBETCTBEHHBIX IMOTPEOUTEINEH.

63.  OneHka HaAEXKHOCTH U 3()(PEKTUBHOCTU IELEHTPATU30BAaHHON CHUCTEMBI JIEKTPOCHAOXKEHUs Ha
OCHOBE aBTOMAaTHYECKUX MTyHKTOB CEKIIMOHMPOBAHNSI.

64.  OnpeneneHue 3pPEKTUBHOIO BapUaHTa CUCTEMBI AJIEKTPOCHAOKEHHUS.

65. MeponpusTs 10 CHUKEHUIO MOTEPh MIEKTPUIECKON SJHEPIHH.

6.2.2. IpumMepHbIe TeCTOBBIE 3aaHUS K 3a4eTy

Bapmuanr 1

Ne Bompoc BapuaHThl oTBeTa

n/n

1. YaenvHbIll ymiepOd oT BHe3amHoro mepe- | 1.5,5.
pbIBa 3IeKTpOCcHAO)eHUs JmuTesbHocThio | 2. 10,0.
10 3-x 4acoB Ha 00beKTax HedTeno0bun, | 3. 23,1.
y.e./kBTu 4.1,0.

2. Yiep6 0T6 POCTOs H36-3a nepepriBoB | 1.V =(n.v, VY, +v.1.Y,)W/n,.
ANIEKTPOCHAOKEHHUsSI HAa OOBEKTax HedTe-
~obu P V= (@Y, v Y)W/,
®c - 4ACTOTa OTKA30B CTPYKTYDHI; 3.V=(v Y, +1.Y,)W/T..
chpYKT;giiHee BpEMs BOCCTAHOBICHHUS | 4 7 _ (1Y, +vn.Y)/T..
Ve - 4acTOTa TPETHAMEPEHHBIX OTKIIOYe-
HUH CTPYKTYpHI;
Nc - CPEJHEE BPEMs OJTHOTO TEXHUIECKOTO




rij‘i Bomnpoc BapuaHTbl oTBeTa
00CITyXKUBaHUSI CTPYKTYPHI;
W - motpebnsiemast CTpyKTypO# 3JeKTpo-
SHEpPTus;
T - 4uCIIO YacoOB pa0OTHI MPEANPULTHS,
1[exa, yJacTka 3a roJ.
3. Yacrora otka3oB TpaHchopmaTopoB ¢ | 1. 10.
nepBuuHbIM Hanpspbkenuem 110(35) kB, | 2. 7.
1/ron 3.0,03.
4. 6.
4. Yacrora otkazoB oanonenHoit BJI 6(10) | 1. 25.
kB Ha 1 kM muHEL 1/To1 2. 10.
3.0,25.
4.5.
5. BepositHocTh HecpabaThiBanus ycrpoicts | 1. 1,0.
ABP B cetu 6(10) kB 2.0,8.
3.0,5.
4.0,022.
0. BepostHocTe HecpabatbiBanus 3amuthl | 1. 0,01.
tparcdopmaropos 110(35) kB 2. 0,05.
3.0,15.
4.0,5.
7. BepostHocTh HecpabaTbiBanus 3ammthl | 1. 1,0.
muauit 6(10) kB 2.0,5.
3.0,3.
4.0,02.
8. MuHUMaNBHBIA AuaMeTp MpoBooB ycra- | 1. [Ipumensemoro cunoBoro TpaHcdopMaTtopa.
HaBJIMBAETCS B 3aBUCHMOCTHU OT 2. [Tpumensiemoro tumna omnop JIDIIL.
3. BenmuuuHel 3-X (pa3HOT0 CUMMETPHUYHOTO KOPOTKO-
T'0 3aMbIKaHUS.
4. [lepemaBaeMoii MOIIHOCTH, MEXaHUYECKOH MpOU-
HOCTH, TIOTEPh Ha KOPOHY.
9. IIpy  moCHIEIOBATEIILHOM  COCIUHEHUH
JJIEMEHTOB BpeMsi TeXHHYecKoro obcay- | 1o Me = _Z(Vi 'ni)-
JKUBAHUS OTpeJIeNsieTcs o popmyre Ve it
1 n
2. M, __Z(Vi 'Ti)
Vc i=1
1 n
3. M =—Z(m 'Ti)
Ve iz
1 n
4. Ne = _Z(nl : TI)
T, =
10. | Cpennee BpeMsi BOCCTaHOBIIEHHUS CTpPYK- n
Typel W3 «N» IOCIENOBATEILHO COEIU- 1 T((:n) =Z(ni L ﬂf:“)-
HEHHBIX JIEMEHTOB :1
‘ 2. :1_[(0)i EAVIORE
T—BpeMsl BOCCTAHOBJICHHS, 1| — BpeMs i1
TEXHHYECKOTO 00CITyKVBaHHS, ®— n
4acToTa OTKA30B. 3. Tﬁn) = Z(O)i 1)/ (DEH) .
i-1
T
4.1 = [ (@ 1) 0.
0
11. | [Ipm xakoM yCIIOBUH MOJDKHA MpUMEHATH- | 1. [Ipm Tokax 3aMbIkaHus Ha 3eMitto 6omee 10 A.




n/n

Bomnpoc

BapuaHTbl oTBeTa

Csl KOMITEHCAITUSI eMKOCTHOT'O TOKAa 3aMbl-
KaHUS B CETAX HampspkeHueM 35 kB?

. Ilpu Tokax 3aMbpIkaHmsI Ha 3eMiTio Oomee 1 A.
. Ilpu Tokax 3aMbIKaHMsI Ha 3eMITIO Ootee 5 A.
. [Ipu Tokax 3aMbikaHusI Ha 3eMITIO Oosee 7 A.

12.

Kakoli Bua nepeHanpskeHU He OTHOCHUT-
Cs1 K BHYTPCHHUM IE€pEeHANPSHKEHUSIM?

. Pexxumnele.

. KoMmmyTanuonssle.
. AyroBsie.

. I'po3oBeIe.

13.

Kakoii »neMeHT KOHCTPYKIHWU 3JaHUs HC
ABIIACTCA €CCTCCTBCHHBIM TOKOOTBOI{OM?

. Merannuyeckuii Kapkac 34aHUsI WIH COOPYKEHHUSI.

. CoennHenHas Mexnay co0oil crampHas apMmaTypa
3aHHS WK COOPYIKEHUSI.

3. Yactu dacaga, npoduiMpoBaHHBIE 3IEMEHTH H
OIIOPHBIE METAJUTMYECKHE KOHCTPYKIUH (hacana.

4. MeTamndecKue 3JeMeHTH (PyHIaMeHTa 3/1aHusl.

NRERrRrOWONRERIRROLODN

14.

Kakoro Buza MOJHHEOTBOJA HE CyIle-
cTByeT?

1. CrepxHeBoro.
2. TpocoBoro.

3. Ceruatoro.

4. I1y3bIpbKOBOTO.

15.

Ucknrodaer M mpuUMEHEHUE MOJIHUEOT-
BOJIOB TIOPQKEHUE H3OJSAIIH?

1. [lpumMeHeHne MOJTHHEOTBOAOB MOJHOCTHIO UCKIIIO-
YaeT MOPAKEHHE H30JISILIUH.

2. [IpyMeHeHne MOJHUEOTBOIOB TOMHOCTBIO TrapaH-
TUPYET 3aIUUTY U30JIALUHY.

3. [lpuMeHeHre MOJHUEOTBOJIOB HE HWCKIIOYAET MO-
PaXKEHHUS U3OJISALHH.

4. [lpumeHeHre MOITHHEOTBOAOB BOOOIIEe HE obecre-
YMBaACT 3alIUTYy U30JIAIUU.

16.

ITpocTpaHCTBO, B KOTOPOM PaCIOIOKEHBI
SNIEKTPUYECCKUE U DIICKTPOHHBIC CHCTEMBI
Buaa «30Ha 0» — 31O

1. 3oHa, rIe OOBEKTHI HEe TOABEPIKEHBI IIPIMOMY yia-
Py MOJHHH, HO 3JIEKTPOMArHUTHOE TI0JIe He ociabie-
HO U TaKXX€ UMEET MaKCHUMaJIbHOE 3HAUCHUE.

2.30Ha, TJIe KKIbIH OOBEKT MOJBEPKEH MPSMOMY
yAapy MOJHHY, U ITO3TOMY Yepe3 HETO MOXKET MpoTe-
KaTh MOJIHBIA TOK MOJIHUY.

3. 30Ha, r71e 00BEKTHI HE MOIBEPIKEHBI IPSIMOMY yJ1a-
Py MOJHHH, U TOK BO BCEX IMPOBOISIIINX JIEMEHTaX
BHYTPH 30HBI MEHBIIIE, YeM B TIPEIbIIYyIIEH 30HE.
4.30Ha, T/I€ OTCYTCTBYET TOK BO BCEX MPOBOISIINX
AJIEMEHTaX BHYTPH 30HBI.

17.

IIpocTpaHCTBO, B KOTOPOM PaCIIONIOKEHBI
IJEKTPUYECKUE U DIIEKTPOHHBIC CHCTEMBbI
Buaa «3oHa Og» — 21O

1. 3oHa, TIIe OTCYTCTBYET TOK BO BCEX IMPOBOJSIIUX
dJIeMEeHTaX BHYTPH 30HEI.

2.30Ha, TIe KaKIblH O0BEKT IMOJBEPKEH MPSIMOMY
yaapy MOJIHUH, U TIO3TOMY Y€pe3 HEro MOXKET MpoTe-
KaTb MOJHBIA TOK MOJIHUU.

3. 30Ha, re 00BEKTHI HE MOBEPIKEHBI MPSAMOMY y/ia-
Py MOJHHH, HO 3JIEKTPOMArHUTHOE TI0JIe He ociabie-
HO U TaK)K€ UMEET MaKCUMaJIbHOE 3HAYEHUE.

4. 3o0Ha, T7Ie 00BEKTH HE TIOABEPIKEHBI IPSIMOMY yIa-
Py MOJIHAH, ¥ TOK BO BCEX IPOBOAIINX JIEMEHTaX
BHYTPH 30HBI MEHBIIIE, YEM B IPEJbIAYIICH 30HE.

18.

HpOCTpaHCTBO, B KOTOPOM pPACIIOJIOKCHBI
OJICKTPUYCCKUC W JJICKTPOHHBIC CHCTEMBI
BHIa «30Ha 1» — 910

1. 3oHa, TIIE OTCYTCTBYET TOK BO BCEX IMPOBOJSIIUX
3JIEeMEHTaX BHYTPH 30HBI.

2. 30Ha, TJIc OOBEKTHI HE MOIBEPIKEHBI MPAMOMY y/1a-
Py MOJHHH, U TOK BO BCEX IMPOBOISIIIUX JIEMEHTAX
BHYTpPH 30HBI MeHbIIE, 4eM B 30HE O.

3. 30Ha, e KaKIpld OOBEKT IMOABEPIKEH MPSIMOMY
yAapy MOJIHHY, U TTO3TOMY Yepe3 HETO MOXKET MpOoTe-




Ne
Bomnpoc BapuaHTbl oTBeTa
n/n
KaTb MOJTHBIA TOK MOJIHUH.
4. 30Ha, T7Ie 00BEKTHI HE MOIBEP>KEHBI IPSMOMY y/Ia-
PY MOJTHHH, HO 3JIEKTPOMAarHUTHOE IOJIe He ociadiie-
HO U TaKXKe HMeeT MaKCUMaJIbHOE 3HaUCHHE
19. | YUrto MOXHO WCIONB30BaTh ISl yMeHbIe- | 1. BHemHee sxkpaHupoBaHue.
HUS MHTyIIUPOBAHHBIX TTOMEX? 2. PannoHanbHYIO MPOKJIAIKY KaOCIbHBIX JIMHHA.
3. DKpaHUpOBaHHE JIMHUHA TUTAHUS U CBSI3H.
4. YCTaHOBKY CTEpP)KHEBOTO MOJTHAEOTBOJIA.
20. | Kakum oOpa3om BBIMONHSIOTCS coenuHe- | 1. B BHIe paanaabHOM CHCTEMEL.
HUSI BHYTPH 3allIMIIaeMOro oobeMa? 2. B Buie TPOHHOHN CHCTEMBI.
3. B BUzIe CHMMETPUYHON CUCTEMBI.
4. B BUIE IUIOCKOU CUCTEMBI.
Bapuant Ne2
Ne
Bomnpoc Bapuantsl oTBeTa
n/n
1. [Ipy nocrenoBaTebHOM  COEAMHEHUU 1
AJIIEMEHTOB YacTOTa OTKAa30B CTPYKTYPHI 1o, = .
onpeenseTcs 1mo Gpopmyie °1
2. o, =—F—.
T —BpPEMsl BOCCTAHOBJEHHS; V — 4acTOTa ;Vi
MpeTHaMEPEHHBIX OTKIFOUYCHUH. ';
Z"i
3 o, =E—.
2T
i=1
n
4. o, =) o,
i-1
2. [IponomxurensHOCTH TIepuoaa mpupadot- | 1. 0,5 gaca
KM ammaparypsl 3allUTel U CETeBOM aBTO- | 2. 1 rox.
MaTHKH 3.5 mer.
4.5-120 gacos.
3. IIponomxurenbHOCT, HOpManmbHOW 3Kc- | 1. 10 ;erT.
TuTyatanuu TpanchopMmaropoB u kabenb- | 2. 15 nert.
Hbix JIOII 3. 20 ner.
4. 40-50 ner.
4, [ponomxurensHocTh  NpupaboTku 2me- | 1. 100 wacos.
meHToB COC cocrasisier 2. 1000 gacos.
3. 1ron.
4. 3-5 ner.
5. CamopackadynBaHHE — 3TO 1. CamoBO30Yy>KaaroIIMecss NepuoandYeckue Koseba-
HUSI 9aCTOTHI BPAIICHUSI POTOPOB JICKTPOIBUTATEIEH
Harpy3KH ¥ HalpsDKCHUS Ha X 3aKHMaXx.
2. CamoBO30Y>KIatoIKecs IIepHoInIecKre Kojaeoa-
HUS YaCcTOThI TOKA B CETH M3-32 KOJIeOaHHsI POTOPOB
3IIEKTPOABUTATEINICH.
3. [lpunyauTenbHbIie KONeOaHHUSI YaCTOTHI TOKA B CETH
M3-32 HECOTJIaCOBaHHOM paboTel AYP.
4. D7eKTpOMarHuTHasT HEYCTOMYMBOCTb, BO3ZHHKAIO-
mast B COC ¢ ycTaHOBKaMH NPOAOJIBLHON KOMIIEHCa-
MU TPV HAJIMYMHA B COCTaBE HArpPy3KH SJIEKTPOBH-




Bomnpoc BapuaHTbl oTBeTa
n/n

raTesei epeMeHHOoro ToKa.

6. PemonTtonpurogaocts  00BekTOoB  COC | 1. CpenHEM BpeMEHEM BOCCTAaHOBIICHHS OOBEKTOB
XapaKkTepu3yercs CoC.

2. [InOTHOCTBIO BEPOATHOCTH OTKa30B OOBEKTOB

CoC.

3. Jonroseunoctrro 06b6exToB COC.

4. bezotkazHoctbio 00bekToB COC.

7. CamoB030yXJeHHE — 3TO 1. Mexanunueckasi HEyCTOWYMBOCTh, BOZHUKAIOIIAS B
COC npu HATMYUH B COCTaBE HATPY3KH JIEKTPO-
JIBUTaTEJIEe MEPEMEHHOIO TOKa.

2. ABapuiiHBIN PEKHUM IPH BOZHUKHOBEHHH KOPOTKO-
r'0 3aMBIKAHHS B CETH.

3. DneKTpoMarHuTHas HEYCTOWYMBOCTH, BO3HUKAIO-
mast B COC ¢ ycTaHOBKaMH MPOJI0JIEHOM KOMIIEH-
callMyu MPU HAINYHMU B COCTABE HArpy3KH SJIEKTPO-
JBUraTesieil IepeMEeHHOrO TOKa.

4. ABapuiiHBI peXXUM TPU CHWKCHUH HAaIpPsDKCHHS
HI)KE JIONTYCTHMOTO YPOBHSI.

8. Koaddumment npoctos 1. Kup=1-K;.
2. Knp=K/P(t).
Kr — Koo dumueHnt roroBHocTH; P(t) — | 3. Kpp=1+K:.
BEPOSTHOCTb 0e30TKa3HOW paboTel, T— | 4. Kup=1/(T-1).
BpeMs BOCCTaHOBIEHUs; T — HapaboTka
Ha OTKa3.
9. Koaddumment roroBHOCTH 1. k=T(T-1).
2. x=(T+1)/T.
T — Bpems BOCCTaHOBJICHUS, T—| 3. x=(T-1)/T.
HapabOTKa Ha OTKa3. 4. x,=T/(T+1).
10. | JlaBuna HampspkeHus wiu crionzaHue pe- | 1. [lagenue HanmpspKeHUs, CBA3aHHOE C ITyCKOM WIIH
KUMa — 3TO CaMO3aIlyCKOM TPYIIIBI 3JIEKTPOIBUTaTEIICH.

2. Pe3oHaHC HanpspKEHUS, BBI3BAHHBIN BKIIIOUYEHUEM
B C€Th YCTAHOBOK MPOJOJIbHON EMKOCTHON KOM-
TIEHCAIINH.

3. Hapymienne 6ananca MOITHOCTH W3-32 HeCpabaThI-
BaHMUS aBTOMATUYE€CKOM YaCTOTHOM pa3rpy3KHu.

4. AnepronyecKkoe HapylIeHHe yCTONYHNBOCTH, BO3-

HUKAIoIee MPH MPEBbIIIEHUH CTaTHYECKOH Meperpy-

skaemoctu COC.

11. | IIpum xaxom ycnoBuM AoJDKHA MpuUMeHATh- | 1. [Ipu Tokax 3ambikaHus Ha 3emutio 6omee 1 A.
Cs1 KOMIICHCAIIMS €EMKOCTHOTO TOKa 3aMbl- | 2. [Ipu Tokax 3aMbIKaHHUs Ha 3eMJto Oosiee 15 A.
KaHUs B ceTsX HanpsokenueM 15-20 kB? 3. Ilpu Tokax 3ambIkaHus Ha 3emirto Oomnee 150 A.
4. Ilpu Tokax 3aMbIKaHus Ha 3emiio 6omee 100 A.
12. | Kakue Bunmel mepeHanmpspkeHHH Bo3HHKa- | 1. ['po3oBsre.
IOT B Pe3yJibTaTe U3MEHEHUs pexxuma pa- | 2. Pexxumuele.
OOTBI AIIEKTPOYCTaHOBKH, Hanpumep, npH | 3. KomMmyTanuoHHbIe.
pE3KUX M3MEHEHHSAX Harpy3kd, OoTkioue- | 4. IHIyKTHpOBaHHEIE.
HUHU TOKOB KOPOTKOT'O 3aMBIKaHMS U Ap.?
13. | Ykaxure nukoBoe 3Hauenwe Toka s | 1. 50 kA.
MIEPBOTO YPOBHS 3aIUTHIL. 2. 100 kA.
3. 150 kA.
4. 200 xA.
14. | Bosmoxxno nu oOpazoBanue mnocieayio- | 1. BosmoxHo.
IUX UMITYJIECOB TOKA B KaHane MonHuU? | 2. He BO3MOXHO.
3.He BO3MOXHO TIIpH HAJUYUH JABUTATCIbHOM




Ne
Bomnpoc BapuaHTbl oTBeTa

n/n
Harpy3Ku.
4. He BO3MOXHO TIpM HAJIWYNH OCBETHTEIHHOM
HarpyskKu.

15. | Yro Takoe 30Ha 3amuThl MoaHHeoTBOA? | 1. [IpocTpaHCTBO BHE 00IaCTH MOJIHUEOTBOMA 3aJaH-
HOH Ie€OMETpHUH, CTENEHb MOHU3ALMH IPOCTPAHCTBA
KOTOPOU IIPEBBIIIAET AOIMYCTUMBINA YPOBEHB.
2. [IpocTpaHCTBO B OKPECTHOCTH MOJIHUEOTBOAA 3a-
JIAHHOM TeOMETpHUH, OTIMYAoIIeecs TeM, YTO BEPO-
SATHOCTh yZapa MOJHUU B OOBEKT, IENUKOM pa3Me-
LICHHBIH B ero 00beMe, He MPEBBIIIAeT 3aJaHHON Be-
JTUYUHBIL.
3. [IpocTpaHcTBO BHIINIE 00JIACTH MOJHHEOTBOAA HA
48 M OT ocH MPOEKUUH TEPICHANKYIAPHON Hampas-
JICHUIO KaHaJla MOJHHU.
4. IIpocTpaHCTBO 32 00JIACTPIO MOJHHEOTBOJA, Tpa-
HUYAIIasi C 30HOM HYJIEBOT'O NOTEHLIHAJIA.

16. Kakoro Buna CrnenuanbHbiXx 00beKTOB 10 | 1. CrienuanbHbIN ¢ OrpaHUYCHHOMN OMaCHOCThIO.
YCTPOMCTBY MOJIHUE3AIIMThI 3[IaHUM, cO- | 2. CHenuanbHbli, MPEICTABIISIOMUNA ONacHOCTh IS
OpY’KEHUII U MPOMBIIUICHHBIX KOMMYHH- | HEIIOCPEACTBEHHOI'O OKPYKEHUSL.

KaIuii He CyIIeCTByeT? 3. CrenuanbHbIi, OMaCHBIH 71 SKOJOTHH.
4. CrieuuanbHbIN, TPEICTABISAIONINN OMaCHOCTD JIJIs
JIOMAIIHUX KUBOTHBIX.

17. | Homyctuma nmu aiist crienuanbHeIX 00bek- | 1. Her, T.k. MOmMycTHMBIN ypOBeHb HAJEKHOCTH 3a-
TOB YCTaHOBKAa IMOBBLIIICHHOTO YPOBHS | IIUTHI OT IMPSIMBIX YAApPOB MOJHUU CTPOTO PErilaMeH-
HAJISKHOCTU 3alUTHl OT MPSIMBIX YAApOB | TUPYETCS HOPMATHUBHBIMU JJOKyMEHTAMH.

MOJIHUM B 3aBHCHMOCTH OT CTemneHd ero | 2. HeT, T.Kk. OTCyTCTByeT HEOOXOAMMOCTH IMOBBIIICH-
OOIIIECTBEHHON 3HAYMMOCTA M TSKECTH | HOTO YPOBHS HAJIEKHOCTH 3alUTHI OT MPSIMBIX yIa-
0’KHJAEMBIX MTOCTEACTBUN? POB MOJIHUU.

3. Homyctuma.

4. Her. T.x. motpeOyeTcs CHU3UTh BBICOTY YCTaHOBKH

MOJIHUEOTBOJA.

18. | Kakoit u3 nepeuncinennbix mapametpoB He | 1. [IukoBoe 3naueHue Toka I, kKA
SBIIIETCS TapaMeTpoM, XxapakTtepusyro- | 2. [lomubrii 3apsan Quomw, Kit
MM TOK MOJIHMH U YPOBEHb 3aIUThI? 3. Cpemusist kpytusHa di/dtsogomn, KA/MKC

4. ConpoTtuBieHne kaHaiga MOJTHAH, OM.

19. | Kakoii anmeMeHT KOHCTpYKIMHU 31aHus He | 1. Merammudeckue 3JieMeHThl (yHIaMEeHTa 37aHMs.
SIBIIIETCS €CTECTBEHHBIM MOIHUETIpUEM- | 2. MeTalIuyecKkue JJIEMEHTBl THIAa BOJIOCTOYHBIX
HUKOM? TpyO, YKpaIeH!H, OrpaKACHNHN TI0 KPAro KPBIIIH.

3. MeTauinyeckue KpOBIIH 3alUIIAEMbIX 00bEKTOB.
4. Metainnyeckre KOHCTPYKIMU KpbILU ((hepMsl,
COeMHEHHASI MEXKTy COOOM CTajahbHas apMarypa).
20. 1. VMeHbIIICHHE TOKa HATPY3KH.
2. Bo3MOXHOCTh BOZHUKHOBEHHS PEKUMOB CaMOBO3-
. OyXJIEHUS ¥ CaMOpaCKaYMBaHUs, COMTPOBOXKIAIOIIHE-
Kakoif HemocTaTok WMEIT YCTaHOBKH
HPOJIOTBHOM SMKOCTHOM KOMIICHCAIHH? csi CyOrapMOHHUYECKMMU KOJICOAHMSMH TOKa U
HaIpsHKEHUS Ha Harpy3Ke.
3. YMeHbllIeHNe HANPSHKeHUsS Ha Harpy3Ke.
4. YMeHbIIIEHHE TOTEPh PEAKTHBHON MOIIHOCTH.

Bapuant Ne3




MpeTHAMEPEHHBIX OTKIIOYEHUH V.

roma.

Bomnpoc Bapuantsl oTBeTa
n/n
1. [TocTeneHHbIN OTKAa3 HACTYHAET B pe3yib- | 1. MemieHHOro n3MeHeHus] napaMeTpoB OOBEKTOB H
TarTe anemenToB COC.

2.PaGoter  o0bekToB COC B IOBTOPHO-
KPaTKOBPEMEHHOM PEKUME.
3. M3meHeHus pexxuMa MUTAIOUIeT0 HapsHKEeHHS.
4. JleificTBHUA yCTPOWCTB peNeifHON 3alTUTHl U CETEBOM
aBTOMATHK.

2. BHezanHblil 0TKa3 HacTynaeT B pe3ynabTa- | 1. MeAIeHHOrO CHMXKECHHUSI 3JICKTPUYECKOW MpPOYHO-

T CTH WU3OJISIHH.
2. TToBBINIICHHOTO HArpeBa MPOBOJIOB W3-3a MEPErpy3-
KH.
3. OIHOBPEMEHHOTO ITyCKa TPYIIIBI 3JEKTPOIBUTATE-
Jen.
4. BHemHNX BO3IEHCTBHUH, MPEBHIMAIONINX YPOBHH,
YCTaHOBJICHHBIE HOPMATHUBHOM JTOKYMEHTALUEH.

3. be3orka3HocTh 1. CeoiictBo 00BbekTOB COC HOpMaJbBHO padoOTaTh
P YCTAHOBJICHHON CHCTEME TEeXHHYECKOTrO 00-
CITy>KHBaHUS.

2. CpoiicTBo 00bekTOB COC HENMpephIBHO COXPAHATH
paboTOCTIOCOOHOCTh B TEUSHHE 3aJaHHOTO IIEPHO-
J1a BpEMEHH.

3. CeoticTtBo 00bekTOoB COC coxpaHATh pabOTOCIO-
cobHocTh B TeueHue 50 % mepuoja BpeMeHH pa-
OOTHI.

4. CpotictBo 00bekToB COC coxpaHaTh pabOTOCIIO-
coOHOCTh B TeueHHe 75 % mepuoja BpeMEHHU pa-
OOTHI.

4, Hanéxnocts COC 1. CgoiictBo 00bexkToB COC HEnpephIBHO COXPAHSThH
paboToCTIOCOOHOCTh B TEYEHUE HEKOTOPOTO TEpH-
0/1a BpEMEHHU.

2. CpoiictBo 00bekTOB COC coxpaHsITh paboTOCIO-
COOHOCTh JI0 HACTYIUICHHS IPEebHOr0 COCTOSI-
HUSL.

3. CBoiictBO 00bekTOB COC BBINOIHATH 3aJaHHBIE
(hyHKIIMH, COXpaHAS 33a/JaHHBIE TTAPAMETPBHI.

4. CoiictBo 00BeKTOB CIC HOpMANTBHO padoTaTh MU
YCTaHOBJICHHOM CHUCTEME TEXHUYECKOTO 00CITYKHBa-
HHSL.
5. C Toukm 3peHus Tokazareneil HamexHo- | 1. PaguansHble ceTh.
CTH U OecriepeOOMHOCTH 3JieKTpocHaOXe- | 2. MarucTpaibHbIe CETH.
HUS TIPEATIOYTHTETHHBIMU SIBIISTFOTCS: 3. O0a tuna cereil.

4, Hu oauH M3 THIIOB.

0. VKaXuTe EIUHUIy W3MEpPEeHHS dYacTOTHI | 1. rom.

OTKa30B . 2.ton L.

3. rox 2.

4.tom 2.

7. YkaxuTe eOUHHIy W3MepeHHus cpeaHero | 1. gac.

BPEMEHH BOCCTAHOBJICHHUS T. 2. qac™.

3. gac?.

4. qac?,

8. VKaXuTe €IMHHUIy HM3MepeHus dacToTel | 1.rox L.

2.

3

. OTHOCHTCILHBIC CIAWHUIIBI.




Bomnpoc BapuaHTbl oTBeTa

n/n
4, bespasMmepHas BeTUIHHA.

9. Hapabotka Ha oTKa3 — 3T0 1. CymmapHasi TpOIOIDKUTETFHOCTh BCEX PEMOHT-
HBIM MEpONPHITUN B TeUCHHE YXU3HCHHOTO LUKIA
YCTpOMCTBA.

2. [IpoOomKUTENTbHOCTh  PabOThl  YCTPOHCTBA  OT
Havanma paboThl A0 yTWiIHM3anuy 0e3 ydera BpeMeHHU
pEMOHTA.

3. [IpotomKUTeNPHOCTh ~ pabOThl  YCTPOHCTBA — OT
Haydana paboTel 1O YTWIM3ALUHM C Y4E€TOM BPEMEHH
pEMOHTA.

4. ITpoIomKUTENBHOCTh PabOTHl yCTPOMCTBA MEXIY
PEMOHTaMH, TO €CTh IIOKa3bIBAET, KaKkas HapaOOTKa B
CpeJlHeM NPUXOAMNTCS Ha OMH OTKa3.

10. | 3akoH pacmpezeneHus ciaydaiiHoil Benu- | 1. COOTHOIIICHHE, YCTaHABIMBAIOIIEE CBS3b MEXKIY
YMHBI, XapaKTEpU3YyIOIeHl Hale)KHOCTh | 3HAYCHUSIMH CIIyYailHbIX BEJIMYMH U BEPOSTHOCTHIO
COC (P(1), f(t), A(t) u ap.) — 310 UX IOSBJIEHUS B COOTBETCTBYIOILMM MOMEHT BpEMeE-

HHU.

2. CoOTHOILICHHE, YCTAaHABIMBAIOIIEE CBSI3b MEXKIY
3HAQUEHUSIMHU CIyJalHBIX BEJIMYMH M BEPOSITHOCTBHIO
0e30TKa3HOM paboThl ycTpoiicTBa.

3. CooTHOIIEHNE, YCTaHABIMBAIOIIEE CBS3b MEXKIY
3HAQUECHUSIMHU CIyYalHBIX BEJIMYMH M BEPOSTHOCTBHIO
MOSBJICHUS OTKA3a YCTPOUCTBA.

4. CoOTHOIIIEHUE, YCTaHABIMBAIOIIEE CBS3b MEXKIY
3HAUEHUSIMH CIy4YalHBIX BEJIUYMH HapaOOTKOH Ha
0TKa3 YCTPOUCTBA.

11. | Kakoit 3akon pacnpeneneHus ciaydaiinoi | 1. Jlorapudmuueckuii.

BEJIMYMHBI HanOoJIee 4acTo HCIoib3yeTcst | 2. HopMabHBIi.
NIpY ONpEe/eIeHUH ToKa3aTeNne Hafe:KHO- | 3. DKCIIOHEHIMAIbHBIMN.
ctH anemenros COC? 4. IlponopioHaIBHBII.

12. | Ilpu kakoMm ycnoBuM JOKHA puMeHsTh- | 1. Tlpu Tokax 3ambikaHus Ha 3eMIro 6osee 10 A.

Cs1 KOMIICHCAIIMSI EMKOCTHOTO TOKa 3aMbl- | 2. [Ipu Tokax 3aMbIkaHus Ha 3eMito Oosiee 20 A.
KaHUs B ceTsX Hampsbkenuem 10 kB? 3. [Ipu Tokax 3aMbIkaHUs Ha 3eMJII0 Oonee 5 A.
4. Tlpu Tokax 3amMbIKaHMs Ha 3eMJro Oosee 10 A.

13. | Kakue Bunel mepenanpspkeHuid Bo3HHKa- | 1. KomMyTannoHHbIE.

0T NIPY HOPMAJIBHOW 3KCIUTyaTaluu Jin- | 2. PexxumHble.

HUA B cly4ae BKIIOYCHHS pa3oMKHYyTo#l | 3. ['po3oBrbie.

Ha KOHIIE JMHHUH, OTKIIOUeHUH paboTtaro- | 4. UHAyKTHpOBaHHBIE.
MUX  BXOJIOCTYIO  TpaHC(HOPMATOPOB,

ACHHXPOHHBIX 3JIEKTPOJBUTATENICH, JIH-

HUM O0JIBIIION eMKOCTH?

14. | YcTpoicTBO MOJIHME3AIIUTHI — 3TO 1. DneMeHTHI yCTPONCTB 3alIUTHI, OTPaHHYNBAIOIINE
PasHOCTb MOTEHIHATIOB, 00YCIOBIEHHYIO pacTeKaHU-
€M TOKa MOJTHHH.
2. Cucrema, TO3BOJSIONIAS 3AIMUTHTH 3JAaHUE WIN
COOpPY>KEHHE OT BO3JACHCTBUI MOJIHUU.
3. YcTpoiicTBa,  OrpaHUYMBAIONINE  BO3JCHUCTBUS
JNEKTPUIECKOTO M MAarHUTHOTO TTOJIEH MOJTHHH.
4. 3maHne WM COOpPYXEHHE, X YacTh WM MPOCTPaH-
CTBO, JUIsSI KOTOPBIX BBHINOJIHEHA MOJTHUE3ALIHTA.

15. | YcrpoiictBa 3amuThl OT mpsiMbIX yaapoB | 1. Komiuieke, cocTosimuii M3 MONHHEIPUEMHHUKOB,

MOJIHUH — O3TO

TOKOOTBOJIOB U 3a3€MJIUTENIEH.
2. YcTpoiicTBa,  OrpaHMYMBAIOIIME  BO3JCHCTBHS
AIEKTPUUECKOT0 U MArHUTHOTO MOJIEH MOJTHUMU.




n/n

Bomnpoc

BapuaHTbl oTBeTa

3. Touka, B KOTOPOW MOJIHHS COIPHKACAETCA C 3€M-
JIeH, 30aHUEM WIH YCTPOHUCTBOM MOJIHUE3ALIUTHI.

4. DnexTpuuecKuil  paspsg  atMoc(epHOro IMpowuc-
XOXJICHUST MKy IPO30BBIM 00JaKOM W 3eMJICH, CO-
CTOSIIIIUN W3 OJHOTO WM HECKOJIBKHX HMITYJIbCOB
TOKA.

16.

VYcrpolicTBa 3allUThl OT BTOPUYHBIX BO3-
JNEUCTBUI MOJIHUH — DTO

1. Cucrema, mo3BonisOLIas 3alUTUTh 3AAHUE WU
COOpYKEHHE OT BO3ACHCTBUI MOJIHUU.

2. YcTpoiicTBa,  OrpaHMYHMBAIOIIME  BO3ICHCTBHS
AIEKTPUUECKOTO U MArHUTHOTO MOJICH MOJTHUU.

3. Kommuieke, cocrosiimuii U3 MOJIHHEIIPHUEMHUKOB,
TOKOOTBOJIOB U 3a3€MIIUTENICH.

4. DnexkTpuyeckuil pa3psa aTMOC(EpHOro IPOUC-
XOXKIICHHUSI MEXAY IPO30BBIM 00JaKOM M 3eMJIeH, co-
CTOSIIIUN W3 OJHOTO WJIH HECKOIBKHX HMITYJIbCOB
TOKa.

17.

MoJHHETIpUEMHUK — 3TO

1. YacTh MOJTHHMEOTBOJA, MpPEIHA3HAYCHHAS JUIS Tie-
pexBara MOJIHHA.

2. YacTh MOIIHMEOTBOJA, MpEIHA3HAYCHHAS IS OT-
BOJIa TOKA MOJHHUH OT MOJIHUCTIPUEMHUKA K 3a3eMJITU-
TEJIO.

3. [IpoBoasias 9acTe WM COBOKYIMHOCTh COEAMHEH-
HBIX MEXTy c000# MpOBOASIINX dYacTed, HaXOIs-
IIUXCSI B DJICKTPUUECKOM KOHTAKTE C 3eMJICH Hero-
CPEACTBEHHO WJIM YEPE3 MPOBOSIIYIO CPEAY.

4. 3a3eMIAONINI TPOBOJIHUK B BHJIE 3aMKHYTOH TIET-
JIA BOKPYT 37IaHUS B 3€MJIC WJIH HA €€ TTIOBEPXHOCTH.

18.

ToxooTBOg — 3TO

1. Yacte MOJIHHMEOTBOJA, TMpETHA3HAUCHHAS IS OT-
BOJIa TOKAa MOJIHUW OT MOJHHETIPUEMHHKA K 3a3€MJIH-
TEJIO.

2. YacTh MOJIHUEOTBOJA, NMpeIHA3HAYCHHAS IS Tie-
pexBaTa MOJIHUH.

3. 3azeMuIArONINi MTPOBOJIHUK B BHJIE 3aMKHYTOH TET-
JIA BOKPYT 37IaHUS B 3€MJIC WJIH Ha €€ TTIOBEPXHOCTH.

4. TIpoBoasimas 4acTh WM COBOKYITHOCTh COCTUHCH-
HBIX MEXIy c000# MpOBOASIIMX wYacTed, HaXoIs-
MUXCSI B DJICKTPUUECKOM KOHTAKTE C 3EMJIEH HEIo-
CPEICTBEHHO WJIM Yepe3 MPOBOSIIIYIO CPEy.

19.

HampspkeHne Ha 3a3eMIIAIOIIEM  yCTpOU-
CTBE — 3TO

1. HanpsixkeHre, BOSHHUKAFOIIEE MPU CTEKAHUU TOKA C
3a3eMITUTENS B 36MITI0 MEXKIY TOYKOW BBOJIA TOKA B
3a3eMJIMTEIIb U 30HOHM HYJIEBOTO MOTCHIIMAIA.

2. HanpsbkeHre, BO3HHUKAIOIICE IPH HOHHU3AIMH
ANEKTPUYECKHUX 3apsJIOB MEXKIY TPO30BOH Tyded U
30HOM HYJIEBOTO MOTECHIIUAIIA.

3. HanpsbkeHue, BO3HMKArOIIEE NMPH HABEIACHHU I10-
TEHIUaNIa OJM3KO PACIIOIIOKEHHBIMH METaNTHYeCKH-
MH 00BEKTAMH.

4. HanpsbkeHue, BO3HUKAIOIIEE IPYU CTEKAaHUH TOKA B
3eMJII0 MEXKAy MOJIHUCOTBOJOM M 3a3eMIISIONIUM
YCTPOMCTBOM.

20.

OmnacHoe HUCKPCHUC — OTO

1. CocTosiHME, ITPH KOTOPOM MCKPHI MOXXHO KOHTPO-
JIMPOBATh HEBOOPY>KEHHBIM B3IJISIIOM.

2. HenomyCTUMBIA  AIIEKTPUYECKUN paspsii BHYTPH
3alMIIaeMOr0 OOBEKTa, BBI3BAHHBIM yJapoM MOJ-
HUH.




Bomnpoc BapuaHTbl oTBeTa
n/n
3. Mckpenue, BO3HMKAMOIIEEe NMPH BEIHYWHE 3apsia
25 nKo.
4. VckpeHne, BO3HUKAIONIEE TIPU BEIMYUHE 3apsi-
nal( K.

6.3. OnucaHue nokasarejed u KPUTEPUEB KOHTPOJIA YCIIEBACEMOCTHU, OITUCAHME HIKAJ

OLICHUBaHUA
6.3.1. Kputepuu o11eHOK POME:KYTOYHOI aTTecTanuu (3a4er)

Ouenka Onucanue
Iocemenue 6omnee 50 % IEKIUOHHBIX U IPAKTUIECKUX 3aHSITHUH; CTYIEHT TBEPAO
3HAeT MaTepuall, FPaMOTHO U O CYIIECTBY M3JIaraeT ero, He AOIyCKas Cylle-
3aureHo CTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC; BCE NMPEAYCMOTPEHHBIE IPOIPaMMON
00y4eHHs 3a1aHUs1 BBIIOIHEHBI, KAYECTBO UX BBINOJHEHUS 1OCTATOYHO BBICOKOE;
B TCUCHHE CEMECTPa BBIIOJIHII TBOPUYECKYIO paboTy.
ITocemenne menee 50 % JEKIIMOHHBIX U MPAKTUYECKUX 3aHATUHN; CTYACHT HE 3Ha-
€T 3HAYUTEJIbHON YacTH MaTepHaa, JOMyCKaeT CyLIeCTBEHHbIE OIIMOKH B OTBETaxX
He 3aurteno Ha BOIIPOCHI; OOJIBIIMHCTBO NPEIYCMOTPEHHBIX IPOrPaMMOi 00y4eHH s 3a1aHUI
HE BBITNOJIHEHO, KAUYECTBO UX BBIMOJIHEHHUS OLIEHEHO YHCIIOM 0anjioB, OJMM3KUM K
MHWHHUMAJIbHOMY.

Ilpumepnasn wikana oyeHUBAHUA 3HAHUIL 8 MECM 080U hopme:

KosnyecTBO NpaBUIbLHBLIX 0TBETOB, %0 Ouenka
0-49 He 3aureno

50-65 3auTeHo

66-85 3ayTeHo

86-100 3ayTeHo

7. VUEBHO-METOJIAYECKOE U WTH®OPMAIIMOHHOE OBECIIEYEHHUE
TV CHMUIIIAHBI

7.1. Pexomenayemasi 1uTeparypa

7.1.1. OcHoBHasI JIUTEpPaTypa
1. JlmarHocTuka M OIIEHKa OCTaTOYHOTO pecypca 3JIEKTPOMEXaHHYECKOTOo 00OpYyIOBaHUS MAIIUH U
MEXaHU3MOB [DnekTpoHHbIN pecypc]: moHorpadus / A.E. Kozspyk [u ap.]. - CII6.: Tops. yu-T, 2013. -
90 c. — Pexxum noctyma:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set static req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%92%2045798%2F%D0%94%2044%2D190128<.>
—3ari. ¢ dKpaHa.
2. Aobpamouy b.H. CoBpeMeHHbBIE TTPOOJIEMBI JICKTPOTEXHUYSCKUX HAayK [DIIeKTpOHHBIN pecypc]:
yue0. mocobue / b.H. A6pamoBuy, FO.A. Cerues, [I.A. Ycrunos. - CIIO.: T'opn. yu-T, 2012. - 89 c.: ui. -
bubnuorp.: c. 87. — Pexxum nocryna:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088418%2F%D0%90%2016%2D026547<.>
—3ari. ¢ dKpaHa.
3. DHeprocOepekeHne Ha TPEINPHUITHIX MUHEPATbHO-CHIPhEBOTO KOMIUIEKCAa [DIEKTPOHHBIN pe-
cypc]: yue6. mocodbue / b.H. A6pamosuu [u mp.]. - CI16.: I'ops. yH-T, 2013. - 73 ¢. - bubnuorp.: c. 72 (14
Ha3B.) — Pexxum noctyna:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set static req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088695%2F%D0%AD%2065%2D303886<.
> —3arJ. ¢ ’KpaHa.



http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%92%2045798%2F%D0%94%2044%2D190128%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%92%2045798%2F%D0%94%2044%2D190128%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088418%2F%D0%90%2016%2D026547%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088418%2F%D0%90%2016%2D026547%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088695%2F%D0%AD%2065%2D303886%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088695%2F%D0%AD%2065%2D303886%3c

7.1.2. JlonoJIHUTEIbHAN JTUTEPATYpa

1. Kommepueckunii yueT anektpornorpedienus [ TekcT, 31eKTpoHHBIN pecypc]: yued. mocodue / cocT.:
H.A. Ycrunos, F0.J1. XKykosckwii. - CI16: Jlema, 2017. - 95 c. - bubnuorp.: ¢. 93 (8 Ha3B.). — Pexxum n1o-
cryna:

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=6%D0%9F2%2E1%2F%D0%9A%2063%2D000729995<
> —3ari. ¢ 3KpaHa.

2. boxkoB M.U. HanexHnocts 3nexkrpocHabxkenust [ TekcT, anekTpoHHbIN pecypc]: yueb. mocodue /
M.U. boxxkos, T.E. Munakosa. - CI16.: ['opn. ya-T, 2012. - 80 c. - bubnwuorp.: c. 78. — Pexxum gocrymna:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static _req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=6%D0%9F2%2E1%2F%D0%91%2076%2D027456796<.
> —3arJ1. ¢ 3KpaHa.

3. MunakoBa T.E.Hage:xxHOCTh 3eKTpocHaOXeHUsT [DIIeKTpOHHBIN pecypc]: y4el. mocobue /
T.E. Munaxosa. - CII6.: I'ops. yH-T, 2013. - 101 c. — Pexxum nocrymna:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%2D059477<.> —3ari. ¢ 5KpaHa.

4. Kyxosckuii FO.JI. DHeprocoepexeHne u dHeprodGPeKTUBHOCTD [DIEKTPOHHBIH pecypc]: yuel.
noco6ue / F0.JI. Kykosckuii. - CII6.: ['opH. yH-1, 2013. — 100 c. — Pexxum nocryna:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%2D742095<.>

5. Kypuan «Energies» — Pexxum nocryma: https://www.mdpi.com/journal/energies —3ari. ¢ skpaHa.
6. Kypuan «dnekrpuuectBo» — Pexxum nocryma: https://etr1880.mpei.ru/index.php/electricity —3ar.
C DKpaHa.

7.1.3. YueOHo-MeTOAMYeCKOe o0ecneyeHne
1. OHeprocoepexxeHrne u 3Heprod’hPeKTUBHOCTL B ANNEKTpodHepreTuke. MoTOAIEKTPpUUIECKUE YyCTa-
HoBKkHU "SolarLab", SL.305-1 [Tekct, 2neKTpOHHBIH pecypc]: METO. yKa3aHus K jad. 3aHATUSAM AT Ma-
rucTpaHToB HampasiieHus: noarotrosku 140400 / coct. b. H. A6pamoBuu [u np.]. - CII6.: ['opn. yH-T,
2014. - 59 c. — Pexxum poctyna:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&b
ns_string=NWPIB.ELC,ZAPIS&req_irb=<.>1=%D0%90%2088767%2F%D0%AD%2065%2D032612<.
> —3ari. ¢ ’KpaHa.
2. CmupHoB B.Sl. 3anmra MHTEIEKTyalnbHOM COOCTBEHHOCTH U MATEHTOBEACHUS :METOJI. YKa3aHUS
K MIPaKTHYeCKUM 3aHATUSIM / cocT.: B. SI. CmupHoB, B. M. CranskuH. - CII6. : U3n-Bo C3TY, 2004. - 101
c. — Pexxum nocryma: http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108 —
3aru. ¢ ’KpaHa.
3. OCHOBBI TEOpPHUH HAJISKHOCTH U AUATHOCTUKA : yueb.-metof. komruiekc / cocT.: FO. H. Kamy6a [u
ap.]. - CIIb.: H3n-so C3TV, 2010. - 142 c.— Pexum JIOCTYyTIA:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=108 —3ar. ¢ 3kpana.

7.2. Ba3bl JaHHBIX, 3JIeKTPOHHO-0M0JIHOTEYHbIE CHCTeMbI, HH(POPMAILMOHHO-CIIPABOYHbIE U
NMOMCKOBbIE CHCTEMBbI
1. EBponeiickas nudponast oudamnoreka Europeana: http://www.europeana.eu/portal
2. HNHdpopMalinoHHO-U31aTeNbCKUI LIEHTP MO T€0JIOTUH U HEAPOIOb30BaHUI0 MUHHMCTEpCTBA MPH-
pomHBIX pecypcoB u 3komorunm Poccmiickoit ®@epepaumun - OO0 "I'EOMHPOPMMAPK"-
http://www.geoinform.ru/

3. WubopmannoHHO-aHATUTHYECKUI IeHTp «Munepany - http://www.mineral.ru/

4. Koncynbrantllntoc:  cnpaBouHO - TOMCKOBasg CcUCTeMa [DJEKTPOHHBIM  pecypc]. -
www.consultant.ru/.

5. Muposas uugposas 6ubnuoreka: http://wdl.org/ru

6. Hayunast anektponHas 6ubimoreka «Scopus» https:// www.scopus.com


http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=6%D0%9F2%2E1%2F%D0%9A%2063%2D000729995%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=6%D0%9F2%2E1%2F%D0%9A%2063%2D000729995%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=6%D0%9F2%2E1%2F%D0%91%2076%2D027456796%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=6%D0%9F2%2E1%2F%D0%91%2076%2D027456796%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D059477%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D059477%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D742095%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D742095%3c
https://www.mdpi.com/journal/energies
https://etr1880.mpei.ru/index.php/electricity
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088767%2F%D0%AD%2065%2D032612%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088767%2F%D0%AD%2065%2D032612%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108
http://www.geoinform.ru/
http://www.mineral.ru/

Hayunas snektponnas 6ubnmoreka ScienceDirect: http://www.sciencedirect.com
Hayunas anexkrponnas oudnunoreka «eLIBRARY»: https://elibrary.ru/
ITouckoseie cuctemnl Yandex, Google, Rambler, Yahoo u ap.
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10. Cucrema ['APAHT: »51eKTpOHHBIN MEPUOAUYECKUM CHPaBOYHUK [DIEKTPOHHBIM pecypc]
www.garant.ru/.

11. Tepmuueckue KOHCTAHTEI BEIIIECTB. DJNIeKTpOHHAs Oasa JTaHHBIX,
http://www.chem.msu.su/cgibin/tkv.pl

12.  Dnextponnas 6ubmmoreka Poccuiickoii 'ocynapctsennoit bubmmoreku (PT'B): http://www.rsl.ru/
13. DuekrtponHas 6ubnroreka yueonukos: http://studentam.net

14. DIIeKTPOHHO-OUOINOTEUHAS cucrema U31aTEILCKOr0 LEeHTpa «Jlauby»

https://e.lanbook.com/books. 5
15. DnekTpoHHO-0ubaHoTeuHas cuctema «9bC FOPAUT» www.biblio-online.ru.

16. OnekTpoHHass OubnuoteuHas cuctema «HamwonanmpHbIE 1HQPOBOH pecypc «PyKoHTH».
http://rucont.ru/
17. DOneKkTpoHHO-OMbInoTeuHas cucrema http:// www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCLHHUIIJINHBI
8.1. MaTepuajbHO-TEXHHYECKOE OCHAIIIEHHE Ay TUTOPHIA:

AyIuTOpHH, UCTIOIB3yEMBbIE IIPH MPOBEICHUH JICKIIMOHHBIX U MPAKTUYECKUX 3aHSATHH, OCHAICHBI
MYJIbTUMEAUHHBIMU MPOEKTOPAMU U KOMILUIEKTOM ammapaTyphl, MO3BOJIAIONMIEH AEMOHCTPUPOBATh TEK-
CTOBBIC U rpapuyecKre MaTepHAIIBL.

Meb6enp nabopaTopHas:

cton — 17 ., cryn — 27 wr., 1ocka MapkepHas - 1 mr.,

KomneroTepHast TeXHUKA!

npunrtep Xerox Phaser 4600DN - 1 mt., brok cucremubsiiit RAMEC GALE AL ¢ MmoruTOpOM
BenQ GL2450 (tum 1) — 15 mt. (BO3MOKHOCTh MOAKIIOYEHUS K ceTu «IHTepHET»).

8.1.1. Ayautopuu Ajs NpoBeeHNs JeKIIUOHHBIX 3aHATHIA :
52 nocaoounwvix mecma
OcnameHHOCTh: CTON ayAUTOPHBIN — 26 MIT., CTYJ ayAUTOPHBIN — 52 MIT., 10CKa HACTeHHasd — | mT.,
Kpecyio npernogaBaTens — | mT., mepeHoCcHast HacToJbHas TpuOyHa — 1 miT., rmakat — 5 wt., MBI
Protection Station 800 USB DIN — 1 mrt., Hoytoyk 9ONB0OAQ2-M01400 — 1 ., npoektop XEED
WUX450ST — 1 mir., croiika MoOmiibHas — 1 wt., 3kpad SCM-16904 Champion — 1 mir.
30 nocadounwvix mecm

OcHnaienHocTb: CTON ayAUTOPHBIN — 16 WIT., CTY ayAuTOpHbIN — 30 mIT., 10CKa HacTeHHas — 1

IIT., KPECJIo npenoaasarens — 1 mT., HepeHoCHast HacToJIbHas TpuOyHa — 1 1mT.

8.1.2. Ayautopum 1Jisl IPOBeAeHUs] NIPAKTHYECKUX 3aHSITHI :

30 nocadounwvix mecm

OcHnamernHocTb: CTos ayAUTOpHBINA — 16 1IT., CTYy 1 aynuTopHbIi — 30 mT., 1ocka HacTeHHas — 1
IT., KPECIIO MpenoiaBarens — 1 mrT., nepeHocHast HacTojibHas TpuOyHa — 1 MWIT., Tu1akat — 4 mir.
30 nocaooynwvix mecm
OcCHaIEeHHOCTh: CTOJI ayAUTOPHBIA — 16 mT., cTyn ayautopHsblil — 30 mT., T0CKa HacTeHHas — | mT.,
Kpeciio mpernojiaBaTens — | mT., mepeHocHas HacToJibHas TpUOyHa — 1 mIT., TU1akaT — 3 miT.
30 nocadounwvix mecm

OCHaIIEeHHOCTh: CTOJ ayAUTOPHBIN — 16 mT., cTyn ayauTopHslid — 30 1T., J0CKa HacTeHHas — 1
IIT., KPECIIO MpernoaBaress — 1 mrT., mepeHoCHas HaCcToJbHAas TpuOyHa — | mT., r1akaT — 5 IiT.

8.2. IloMemeHUs1 1JIs1 CAMOCTOSITEIbHOM PadoThI
1. OcHameHHOCTh MOMELICHUS JUISI CaMOCTOSITeIbHOM paboThl: 13 mocamounsix mect. CTyn —
25 mT., CTON — 2 MT., CTOJ KOMMBIOTEPHBIH — 13 mmT., mikadg — 2 mT., JOCKa ayAUTOpHAsT MapKepHas —


https://elibrary.ru/
http://www.garant.ru/
http://www.chem.msu.su/cgibin/tkv.pl
http://studentam.net/

1 mrt., APM yuebnoe 1K (MmoruTOp + cuctemusiii 6;10k) — 14 mr. octyn k cetu «MITHTepHET», B AJICK-
TPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpelly Y HUBEPCHUTETA.

2. OCHaIIEHHOCTh TTOMEIIEHUS ISl CAaMOCTOATEIbHOU paboThl: 17 mocamodnbix MecT. Jlocka s
nucbMa MapkepoM — 1 mrT., pabouue Mecta cTyaeHToB, obopynoBanusie [IK ¢ nocrynom B ceTh yHUBEp-
curera — 17 mr., MynbTuMeIniHBINA ipoekTop — 1 mT., APM npenoxasatens A paboTsl ¢ MyJIbTHMEIHA
— 1 mT. (cucTeMHBIH OJIOK, MOHUTOPBI — 2 TIT.), cTod — 18 mT., ctyn — 18 mt. Jloctyn k cetn «MHTep-
HET», B AJIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpey Y HUBEPCUTETA.

3. OcHaIIeHHOCTh MOMEIIEHHS Ui CAaMOCTOSITEIbHON paboThl: 16 mocagodnsix MecT. CTON KOM-
MBIOTEPHBIN IS CTYAEHTOB (THIT 4) - 3 IIT., CTOJI KOMITBIOTEPHBIN ISl CTYAEHTOB (THIT 6) — 2 MIT., CTOJI
KOMIIBIOTEPHBIN JUIs1 CTYAeHTOB (Tum 7) — 1 mT., Kpecio npenoaasarens (CeTka, UBET YepHblil) — 17 wT.,
JIOCKa HarlojbHash MOOWJIbHas Oemasi MarHUTHO-MapkepHas «Magnetoplan» 1800mmx1200mMMm - 1 miT.,
MoHoOsIok Lenovo M93Z Intel Q87 — 17 wrt., makar — 5 wt. Jloctyn k cetn «/HTEpHET», B DJICKTPOH-
HYI0 HHQOPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly Y HUBEPCUTETA.

8.3. [lomerenus 1Jis1 XpaHeHHUs ¥ NPOPUIAKTHYECKOT0 00CTY;KMBAHNUS 000PY10BaAHUS

1. IlenTp HOBBIX HHPOPMALMOHHBIX TEXHOJIOTHIA U CPEJICTB OOYUCHUS:

OcCHaIIEHHOCTh: MEPCOHANbHBIA KOMIBIOTEp — 2 MT. (AOCTyml K cetu «HTepHeT»), MOHUTOp —
4 1mIT., CETeBOM HAKOMUTENb — | IIT., ICTOYHUK OecrepeOOMHOro MUTaHus — 2 IIT., TEJIEBU30p IJIa3MEH-
uelii Panasonic — 1 ., Touka Wi-Fi — 1 mT., nasisHas cTaHIus — 2 IIT., Ipeab — 5 WT., mepdoparop — 3
IT., HA0OP MHCTPYMEHTAa — 4 TIT., TECTeP KOMITBIOTEPHON ceTH — 3 MmT., OAJJIOH CO CXKaThIM ra3om — 1
IIT., acTa TeIUIONpPOBoAHAs — | MWIT., mbuiecoc — 1 MT., paguocTanius — 2 mT., cTol — 4 mrT., Tym0a Ha
KoJecukax — | mIT., mojcTaBKa Ha KoJieCMkax — | mrT., mKkad — 5 mT., Kpecio — 2 mT., iectHua Alve —
1 .

[TepeueHpb TUIIEH3MOHHOTO MporpaMMHoro obecneuenus: Microsoft Windows 7 Professional (J1u-
nieHsronHoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

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

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (Jlorosop
Ne J1810(223)-12/17 ot 11.12.17)

2. llenTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB O0YUCHUS:

OcCHaIIEeHHOCTh. CTON — 5 MIT., CTYJI — 2 MIT., KPecao — 2 MmT., mKkad — 2 mT., IepcoHaIbHbIA KOM-
nploTep — 2 WrT. (HocTyn K cetu «MHTEepHETY»), MOHUTOD — 2 mT., MDY — 1 mT., TecTep KOMIBIOTEPHOI
ceTd — | mT., 6aIIIOH CO CXKaThIM Ta3oM — | IIT., mypynoBepT — 1 mT.

[TepeueHpb TUIIEH3MOHHOTO MporpaMMHoro obecneuenus: Microsoft Windows 7 Professional (J1u-
nieH3uonHoe cornamrenue 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 obOecneuenne Kaspersky Endpoint Security (JloroBop
Ne J1810(223)-12/17 ot 11.12.17)

3. LleHTp HOBBIX HH(MOPMAITMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHS:

OcCHaIeHHOCTh: CTON — 2 MIT., CTYNbs — 4 1WT., Kpecno — 1 mr., mkad — 2 mT., NepCOHATBHBIN
kommbioTep — 1 mT. (moctynm k cetu «MHTepHEeT»), BeG-kamepa Logitech HD C510 — 1 mr., KomoHKH
Logitech — 1 mr., Tectep kommbloTepHOU ceTn — | mT., Apens — 1 wr., Tenedon — 1 mr., HAOOP PyUHBIX
WHCTPYMEHTOB — | mT.

[lepeuenp nuIeH3MOHHOTO MporpaMmHoro obecnedenus: Microsoft Windows 7 Professional (JIu-
nieHsnonnoe cornamrenue Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (Jlunen3uonnoe cornamenune Microsoft Open License
46431107 ot 22.01.2010)

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



8.4. JIuueH3MOHHOE MPOorpaMMHoe odecriedeHmne
1. Microsoft Windows 8 Professional (morosop 0eccpounsiii 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMITBIOTEPHOU TEXHUKHN))
2. Microsoft Office 2007 Standard (moroBop Geccpounbiii Microsoft Open License 42620959 ot
20.08.2007)
3. Microsoft Office 2007 Professional Plus (morosop Oeccpounsiii Microsoft Open License
46082032 ot 30.10.2009, noroop 6eccpounbiii Microsoft Open License 46822807 ot 22.12.2009, noro-
Bop Oeccpounbiit Microsoft Open License 46431107 ot 22.01.2010, moroop Oeccpounsiii Microsoft
Open License 45207312 ot 03.03.2009)
4. Statistica for Windows (I'K Ne1142912/09 ot 04.12.2009 "Ha mocTaBKy mporpaMMHOTO obecrie-
YEHUS)
5. LabView Professional (I'K Ne1142912/09 ot 04.12.2009 "Ha moctaBky mporpaMMHOro obecreue-
Hus").
6. MathCad Education ([ToroBop Nel134-11/12 ot 28.11.2012 "Ha mocTaBKy mporpaMMHOro ooec-
neuenus”, Jlorosop Nel135-11/12 or 28.11.2012 "Ha nmocTaBKy nporpaMMHOro odecrieueHus").
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