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1. Mecto aucuumimasl B ctpykrype OITIOIT

JlMcuuIuimHa OTHOCHUTCS K 4acTH, (OPMHUPYEMOH ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUI
(b1.B.12), opuienTupoBaHa Ha MOATOTOBKY BBIITYCKHUKOB K PELICHUIO SKCIUTyaTallHOHHOTO THUIA 3a-
na4d npoeCCUOHATBHON AEATENbHOCTH U YyacTUYHOe (opmupoBanue komnerenuuu I11K-5, omnpene-
nssemoe uaaukaropamu 11K-5.1, 5.3.

®opmupoBanue komrnereHuu [1K-5 HauaTo B X071€ OCBOEHUS JUCHMIUIMH DJIEKTPOPATUOTEX-
HUYECKHE IENH M yCTpoiicTBa nmpuémMa u nepenaun curaaios (I1K-5.1, 5.2), Oyaer npoaomkeHo mpu
ocBoeHnu aucuuiuind [Tpuém, ananus u oopadoTka curHanos (I1K-5.1, 5.2), TexHonoruu npou3Bo/i-
CTBa M 3KCIUTyaranuu paanorexuudeckux cucreM (ITK-5.2) u 3aBepiieHo B Xo/ie BbIMOJHEHUS Tex-
HOJIOTHYECKOW ¥ IIpeauniIoMHON MPaKTHK U MOATOTOBKH BBITYCKHON KBamU(pUKAIIMOHHON pabOThI
(6akamaBpcKoOil paboTHI).

2. Tlmanupyembie pe3yabTaThl 00y4eHUsI M0 JUCHUIJINHE, COOTHECEHHBIE C MIAHUPYEMBIMU pe-
3yJbTaTaMHU 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbl (KOMIETeHIUSIMH U HHANKATOPAMH J0CTH-
JKEHHsI KOMIIeTeHIIHii)

Ilnanupyembie pe3yJbTaThbl 00y4eHHMsl 10 AMCLHUILJIMHE (MOAY-
JI0), B COOTBETCTBHHU € HHAUKATOPOM JOCTHKEHUS KOMIIeTeH-

poBanwust, popMUPO-
BaHWS, TIepeiadu,
npuéma, 00paboTKU
U aHaJIM3a Pajiio-
CHUTHAJIOB

MIPUMEHEHUS T€O-
pUH paIHOTEXHU-
YeCcKUX Leneu u
CUTHAJIOB, TUHUHN
nepeaadn u pes3o-
HATOPOB.

IT1K-5.2. TToka3sbI-
BaeT MOHUMaHHE
MIPUHIIUTIOB PabOTHI
U CIOCOOHOCTH
HCITOJTH30BAHUS
YCTPONCTB I'€HepU-
poBaHusl, GopMH-
poBaHUsI, TIepea-
4H, IpUEMa, aHaJIU-
3a 1 00paboTKH
pPaIMOCHUTHAJIOB.

TPOMAarHMTHBIX KOJICOAHUN B pe30HATOPax
YMeeT ucnosib30BaTh UMEIOIINECS CPEACTBA
HCCIIEA0OBAHUN JUIsl peLIeHUs 3a1a4 3JIEKTPO-
PaJOTEXHUKH.

Brnaneer HaBbIkaMu pemeHus mpodeccuo-
HaJbHBIX 33]a4 aHAJIM3a U ONTUMU3ALUU
MapaMeTpoB JIMHUI Nepeiavu 3IEKTPOIHED-
TUHU U CUTHAJIOB.

DopMupyeMbl WU
OpMHpYEMBIE L HanmeHoBaHHe

KOMIIeTeHIIUH HNuaukarop no-

OIICHOYHOI'0
(xom, comepKaHue | CTHIKEHHA KOMIIe- PesvibTaThl 00VIeHMs!
KOMITETCHIINHN) TEHI MU Y y cpeacrea
o JMCUMILIMHE
(xom, conepxanwe
WHANKATOPA)

ITK-5. Criocoben I1K-5.1. lemon- 3Haer peXUMBbI pabOTHI TMHUIN Tiepenayn | Bonpocs k 3aué-
Y4acTBOBATh B 3KC- | CTPUPYET 3HAHUE U | 3IEKTPOSHEPTUU U CUTHAJIOB, METOJBI UC- Ty,
ILTyaTanin CIIOCOOHOCTH CJIEIOBAHKS PACIIPOCTPAHEHHUS dIeKTpomar- | TecTsl,
yCTpOﬁCTB TCHCPH- MMPAKTHUYCCKOTO HUTHBIX BOJIH B JIMHUAX MEepeJadu U 3JICK- BOHpOCBI IIpaKTHu-

YECKHUX 3aHATUH,
3amaun rpaxkTHye-
CKHX 3aHSATUH,
IIpakTnueckue
3aj1aHus Jlabopa-
TOPHBIX paldoT,
3aaun, BEIHOCHU-
MBbIE Ha 3a4ET




3. CTpyKTypa U coaep:kaHue TUCHUITUHBI

3.1 TpyaoéMKOCTh TUCHHILINHBI

OYHO-320YHAs
dhopma
o0y4eHHS

OO6m1ast Tpy10EMKOCTD 33ET
YacoB 110 yueOHOMY IUIaHy 108
B TOM YHCJIC
ayJUTOpHBIE 3aHATUA (KOHTAKTHAs paboTa): 31
- 3aHATHS JIEKLIUOHHOTO TUIIA 14
- 3aHATUS J1aOOPATOPHOTO THIIA 8
- 3aHATHUSI CEMUHAPCKOT'O TUTIA 8
- KCP 1
caMOCTOsTeNIbHAs paboTa 77
ITpomesxyTouHas artectanus — 3a4€T

3.2. Conep:xanue TUCUHIMITHBI

B TOM YHUCJIC
KonTakTHas pa6oTa (padoTa BO B3auMo/eli- E .
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1. OO6uwme Bompocs yueOHOro Kypca 6 1 1 5
2. OOmue cBeneHus 00 AMEKTPOIHEP- 6 1 1 5
TETUYECKUX CUCTEMAX
3. Cxewmbl 3aMeneHus TIPH pacuérax 6 1 1 2 4
YCTaHOBHUBIIIHMXCS PEKIMOB
4. Pacu€r pexxMMOB JIMHUI 3JIEKTpOIIe-
pelayn U DJIEKTPUYECKUX CETEM B HOP- 10 2 1 3 7
MaJIbHBIX U TIOCJI€aBAPHIHBIX PeKUMaX
5. TexHONOTHMUYECKHH PacXol JIEKTPO- 6 1 1 5
SHEPruM Ha e€ TPaHCIIOPTUPOBKY
6. DneMeHTHl IPOESKTUPOBAHUS JJICK-
posiTpor 10 2 1 3 7
TPHUUECKUX CHCTEM M CETeH
7. TIpobnemsl pacuéra yCTaHOBHBILIE-
rocs peKuMa CIIOKHBIX 3JEKTPUUECKUX 15 1 2 3 12
CUCTEM U CeTel IPOU3BOJIbLHOM KOHDH-
Typaryn
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8. SHCKTpOMaFHI/ITHBIC BOJIHEI, B

HAIPABIIAIONIMX CUCTEMaX (JIMHUSX I1e- 20 2 2 6 10 10
penaun)

9. CoOcTBeHHbIE KOJICOAHUS B TIOJIBIX 16 1 1 2 4 12
pe3oHaTOpax

10. Bo30yxicHHE BOTHOBOJIOB U PE30- 6 1 1 5
HATOPOB 3aJaHHBIMH UCTOYHHKAMU

11. MenieHHbIE BOJIHEL 6 1 1 5
KCP 1 1
IIpomexxyTouHas arrecTanus

Hroro 108 14 8 8 30 77

1) Beenenue. OOume 3a1a4u 3JICKTPOIHEPIETUKU U €€ OCOOCHHOCTH KaK OTPACiid HapOJHOIO
xo3s1cTBa. Kpatkuii 0030p pa3BUTHS MHUPOBOH U oTedecTBeHHOU 3HepreTuku. [Lman 'ODJIPO. Ilep-
CIIEKTUBbI U OCHOBHBIE NMPOOJIEMBI Pa3BUTHS 3JIEKTPOIHEPreTUKU PO.

OHepreTudeckas U 3JIEKTpudecKas cucTeMsbl. TeXHUKO-I)KOHOMUYECKUE NIPEUMYLIECTBA CO3/a-
HUS DHEPTOCUCTEM U 00beqMHEHNH. OCHOBHBIE JOIMYILEHUS.

3a1aui KOHTPOJISI TEXHUYECKOTO COCTOSTHUSA U OKCILTyaTalluK 3JIEKTPOIHEPIeTHYECKUX CUCTEM U Ce-
TEH.

2) OOuiue cBeneHus 00 IEKTPOIHEPreTHUSCKUX CHCTEMAX.

Komnencanus peakruBHoM MomHocTh. Kpatkas xapakrepuctuka IPM nonepeynoro Bkitoye-
HUSL.

Knaccudukanus anekrpudeckux cereil (cucremooOpa3yroliye, MUTAIIINE, pacIpeaeIuTelb-
HBIE; 110 XapakTepy norpeduTeneil; mo KoHGUrypauuu; no pexumy Heutpanu). Turnel KoHGUTryparuii
cetelt u obnactu ux npumenenus: P1, P2; 31, 32; 11, 12; ¥V; M. OcHOBBI paliiOHaIBHOTO MOCTPOE-
HUS CETEHN.

CxeMbl ¥ TEXHOJIOTUH KOHTPOJISI TEXHUUECKOI0 COCTOSIHUS U DKCIUTyaTallly 3JeKTPOIHEPreTH-
YECKUX CUCTEM M CETEM.

3) Cxembl 3aMelIeHHsI TPU pacyérax yCTAaHOBUBIIMXCS pexuMOB (Y P)

OOm1ue cBeeHus o cxemax 3amelieHus. JInneliHble 1 HelnuHelHbIe ypaBHeHUs Y P

DNeKTpUUECKHEe HAarpy3KHU y3JI0B JIEKTPUUECKUX CeTel

IIpencraBieHne CUMHXPOHHBIX IeHepaTopoB npu pacuérax YP. [IpakTtudeckoe npencraBieHue
CI' npu pacuérax YP. IIpeacrapnenue Harpy3ok mmpu pacuérax YP.

Cxewmbl 3amernienus tuanii. Cxembl 3aMernerus Bo3aymHbix (BJI) u xabensubix (KJI) munumii.
[Ipeacrasnenune JIDII npu pacuérax YP. Pacuér mapamerpoB cxemsl 3amemienust BJI. RO; XO0.puemm.;
XO0.5uyrp.; b0; Qc. Koppektupyromue ko3ddunments! nauaabix BJI. Cxemsl 3amemenust KJI. Tumbt
CXEM 3aMelIeHus, YCIOBUs BRIOOpA

[IpencraBnenue TpanchopmaropoB npu pacuére YP. JIByxoOMOTOUHBIE TpaHC()OPMATOPHI.
TpéxoOMoTouHble TpaHncpopmaTtopsl. ABToTpanchopmaropsl (AT). Tpaucpopmatopsr u AT ¢ pac-
HIETJICHHOM 0OMOTKOM Hu3mero HampspkeHus. Tpanchopmatopsl u AT ¢ pacieruieHueM 0OMOTOK
6osee yem Ha jBe. OneHKa aKTUBHBIX CONMPOTUBIEHUH TpaHchopmaropoB u AT ¢ unciom oOMOTOK
OoJiee IByX IpU HETOJHOM HH(pOPMAILIUK O IOTEPSX KOPOTKOTO 3aMbIKaHHS

Knaccudukanusa peaktopoB. OnuvHapHbIE TOKOOIpaHMYMBAIOIIME peakTopbl. OrpaHuyeHue
IIyCKOBBIX TOKOB JiBUrateneil. CIBOEHHBIE TOKOOTpaHUUMBaoImue peakropsl. LllyHTHpyromue peak-
TOPBI. 3a3EMJISIOIINAE PEAKTOPBI.

4) Pacyér pexXxHMMOB JIMHUH 3JeKTponepenadu u aekrpudeckux cereit (99C) B HOpMAJIbHBIX U
MTOCJIEABAPUMHBIX PEKUMAX.

Pacuér pexumoB npocreimux cereil. OcHOBHBIE fomylieHus npu aHanuze YP O9C. Pacuér
pexuma oanHouHoM JIDII n BekTopHass AuarpaMma Ipy 3aJaHHOM TOKE Harpys3ku. Pacuér cetu u3
JBYX IOCJIEIOBATENbHBIX JIMHUN NPU 33JJaHHOM TOKE Harpy3Kd M HallpsDKeHUHU B KoHLe. IlaneHue u
IOTepsl HANPSDKEHUS B JIMHUU. JIONyIEHUsT IPU pacd€Te pa3OMKHYTBIX PAaCHpPEIEIUTEIbHBIX CETEH
1o 35 kB. [lonstue «Pac4€THble HArpy3KH y3J10B» B CETEBBIX 33]a4aXx.




Pacuér pexuMoOB 3aMKHYTBIX ceTel. PacrpeneiieHHe NOTOKOB MOIIHOCTA M HAIIpSOKEHUN B
IIPOCTBIX 3aMKHYTBIX CETAX. Pacuér mpocToi 3aMKHYTOM CETH IPHU Pa3HBIX HAIPSDKEHUAX B TOYKaX
NUTaHMs TOJIOBHBIX Y4acTKOB. Meron pacuienieHus cetu. [loHsaTue oa1HOpOAHOCTH CETH. Y IPOLEH-
HBIE METO/IbI pacu€Ta OJHOPOJHOM U IOYTH OJHOPOJHOM CETH.

CpenctBa KOHTPOJISI TEXHUUECKOTO COCTOSIHUS M JKCIUTyaTallud 3JEKTPOIHEPTETUYECKUX CH-
CTEM U CeTeil.

5) TexHOIOTHYECKUH pacXo IEKTPOIHEPTUHU Ha €€ TPAHCIIOPTUPOBKY.

[Torepu snexkTpuueckoi s3Hepruu U MomHocTH. OO0Imas XxapakTepUCTHKa CYIIECTBYIOLIUX Me-
TOJIOB pacuéra nmorepb. Metoz onpeaeneaus AW no rpaduky Harpy3ku (MeTos rpadu4eckoro HHTe-
rpupoBanusi). Onpenenenne AW 1o MeToay BpeMeHH HauOOJIbIINX OoTeph T. Moaudukamus 1: Ap,
Aq. Monudukanus 2: 2A. Cxema MOAKIIOYSHNs HHIYKIUOHHOTO cuéTtunka. OOpaboTKa MmoKka3aHui,
pacu€tHblii MHOXKUTENb. Onpenenenue AW 1o Merony cpeHUX Harpy3ok. Moaudukanum meToza.
MeTto XapaKTepHbIX PEXUMOB pacu€THoro nepuosna. Ilorepu snexkrposnepruu B cetsx 0,4 kB. Be-
POATHOCTHO-CTATUCTUYECKUE METO/BI pacy€Ta MOTEPD NIEKTPOIHEPTUU.

Pacuér, HOpMHUpOBAaHME U CHUIKEHHE IMOTEPh JJICKTPUUYECKOW SHEPruu MpHU €€ mepeaade 1o
nekTpuueckuM ceTsiM. Paxtuueckue (0oTuérHble) motepu. CTpykTypa OanaHca 3JIEKTPUYECKOi
SHEpruu snekrpocHadxkaromei opranusaiuu (ICO). TexHonornyeckue morepu. TeXHUYECKHE IO~
Tepu. YCIOBHO-NIOCTOsIHHBIE noTepu. Harpysounsie (mepemenHsie) norepu. Ilorepu, obycioBieH-
HbI€ [TOTPEIIHOCThIO CUCTEMBI YuéTa. HOpMaTHBBI TEXHOJOTHYECKUX NOTEPH 3JIEKTPOIHEPTUU.

MeTtoapl pacuéra Harpy304HBIX IOTEPh: ONEPATUBHBIX PACU€TOB; PACYETHBIX CYTOK; CPEIHUX
Harpy3o0K; 4Hcjia 4acoB HaMOOJIBIIMX TOTEPh MOITHOCTH; OLEHKH IOTEPh 10 0000mEHHO nH(pOpMa-
IIUU O CXEMax M Harpy3Kax CETH.

CocraBisitonive yCca0oBHO-IIOCTOSIHHBIX MOTEPh 3JIEKTPUUECKOMN sHepruu npu e€ nepegaue. [lo-
TEpHU XOJIOCTOTO XoJ1a TpaHchopMaTopoB. «Kinumaruueckue» cocrapistomiue (morepu Ha kopony 110
KB 1 BbIIIE, IOTEPU OT TOKOB YTEUKH 4Yepe3 U30JATopsl BJI, pacxon 31€KTpo3HEpruu Ha IUIABKY I'O-
nonéna). [loreprn B KOMIEHCHPYIOIIUX YCTPOMCTBaxX (CTaTMUECKUX KOMIIEHcaTopaX, OJO0Kax KOH-
tpois cetu (BKC) u cratuueckux THPUCTOPHBIX KOMIEHCATOPAX, LMIYHTHPYIOMUX peakTopax). Ilo-
TEPU B DJIEMEHTAX CUCTEMBI YU€Ta JIEKTPOIHEPTUH.

WHble cocTaBISIONINE YCIOBHO-IIOCTOSIHHBIX MOTEph: notepu B m3oisiuuu KJI; motepu B co-
eAMHUTENbHBIX NpoBojax [IC; morepu B BEHTWIBHBIX Pa3psIHUKAX, OTPAHUUUTENAX IEPEHAIPSKe-
Hult HenuHelHbIX (OITH), ycrpoiictBax BU- cBsi3u; pacxon Ha coocTBeHHbIe HY X151 [1C.

[Torepu, 00ycOBIEHHBIE JOMYCTUMBIMH MTOTPEUTHOCTSIMU CUCTEMBI YUETa IIEKTPOIHEPTHH.

[Topsinox pacuéra morepb, 00YCIOBIECHHBIX JOMYCTUMBIMHM MOIPEUIHOCTSMU CHUCTEMBI ydéTa
JJEKTPOIHEPIUH.

Heo0xonnMoCTh KOHTPOJS TEXHUYECKOI'O COCTOSIHUSL M AKCIUTyaTallMu 3JIEKTpOdHepreThye-
CKHX CHCTEM U CETEH KaK IyTh CHWKEHUS NOTEPD.

6) DneMeHTBI MPOSKTHUPOBAHUS DIICKTPUIECKUX CUCTEM H CeTEH.

ITpornosupoBanue Harpy3ok O9C. Pacuér anektpuyeckux Harpy3ok OOC Ha NEpPCHEKTHBY.
XapakTepucTuku pexxuma padotsl 39C. MeTobl NPOrHO3UPOBAHUS PEKUMOB paboThl DIC

CoBpemeHHas cucTema yIpaBJIeHUs TOTOKAMU PEAKTUBHONW MOIIHOCTH

Bei6op mpoBonoB u kabeneil. MHkeHepHblE METOIbl OLEHKH BEIMYHWHBI HOMHHAJIBHOTO
HaANpPsDKEHUS DJIEKTpUYecKol ceTu. lloHsATHe «HaTypaibHas MOIIHOCTB» JIMHUU 3JIEKTpoIlepenad.
Omnpenenenue ceyeHus: IPOBOAOB U Kabeseil o S5KOHOMUYECKOHN MJIOTHOCTH TOKAa U SKOHOMHYECKUM
uHTepBasiaM. [IpoBepka cedeHus: MPOBOJIOB U Kabeseil 1Mo yCIoBUsAM JOIMYCTUMOIO HarpeBa.

[TnanupoBaHre KOHTPOJIS TEXHUYECKOTO COCTOSIHUS U AKCIUTyaTalluH 3JIEKTPOIHEPreTUYECKUX
CUCTEM U CETEH NMPHU X MPOEKTUPOBAHUH.

7) TIpobGnembl pacuéra yCTAaHOBHBIIETOCS PEXHMMa CIOXKHBIX JICKTPUUECKHX CHCTEM M CeTei
IPOM3BOJILHON KOH(UTYpalUH.

[IpencraBieHne cxeMm 3aMEIlEHUsl CIOXKHBIX 3JEKTPUUECKUX CHCTEM U CEeTel MPOU3BOJBHOM
KoHpurypauuu. @opMain3oBaHHOE MPEICTABICHHE CTPYKTYPhI CXEMBbI 3aMellieHus. Pa3HoBUIHOCTH
rpadog. [lepBas 1 BTOpast MaTpUIIbl HHITUACHITHH.



ITocTanoBKa 3a1auu pacy€ra yCTaHOBUBILErOCs pekuMa. TeXHUYecKas U MaTeMaThdecKas Io-
CTaHOBKA 3a/1a4d pacy€Ta YCTAHOBUBILIETrOCSA PeKHMMa. Pacd€r yCTaHOBHBILETrOCS PEKUMa CIIOKHBIX
AJIEKTPUUYECKUX CHCTEM H CETeW MPOM3BOJILHON KOH(UTYpaLnu.

O0001EHHOE ypaBHEHUE COCTOSHUS, METO]] Y3JIOBBIX IOTEHIMAJIOB, METO/ KOHTYPHBIX TOKOB.

KoHTpOJIb TEXHUUYECKOIO COCTOSIHUSA U OKCIUTYyaTallUX dJIEKTPOIHEPreTUYECKUX CUCTEM U CeTel
U pacy€T yCTaHOBUBLIETOCS PEKHUMA CIIOKHBIX IEKTPUYECKUX CUCTEM U CETEH NMPOU3BOJILHOM KOH-
¢burypamum.

8) OOmias xapakTEepUCTUKA U NMPAKTHYECKOE 3HAYCHHE TEOPHUHU SJIEKTPOMArHUTHBIX BOJHOBBIX
IIPOLIECCOB B CIUIOLIHBIX cpenax. KpaeBble 3a1aun JIEKTPOJAMHAMUKY [IPU HAIMYUU IIPOBOJAHUKOB U
IUBJIEKTPUKOB.

DNEeKTPOMarHUTHHIE BOJIHBI B HAIIPABIAIOLIMX cUCTEMaX (JIMHUAX Mepeaaun).

OOwiee perieHne ypaBHeHH MakcBesuia 11 MOHOXPOMAaTHYECKUX HAIIPABIIsiEMbIX BOJIH. Bbl-
pa’keHHe BEKTOPOB I0JII HOPMAJIBHBIX BOJH B JIMHUHU TEpeAayd Yepe3 CKASpHbIE (YHKLIUU TMOIe-
peuHbIx KoopauHaT. Kiaccudukanus HampaBiseMblX BOJH M JMHUHN nepefgauu; BojiHbl Tunos TE,
TM u TEM; rubpuanbie BOJIHBI; OBICTPbIE U MEUICHHBIC BOJHBI; OTKPBITBIC M 3aKpPBITHIC JINHUH T1e-
penaun. /IBymepHoe ypasHenue ['enpmromnsua. [lonepeuynoe u npoaoiabHOE BOJHOBBIE YHUCIA.

OOmue cBoiicTBa BOJH B JIMHUSX NEPENAayd C MAEaIbHO MPOBOJAIIMMU rpaHunaMu. ['panuy-
HbIE YCJIOBUS JUIsl NTONEPEUHBIX BOJIHOBBIX (pyHKIMH. DOpMyIupoBKa 1 00LIast XapaKTepUCTHKa pe-
LIEHUM KPaeBbIX 3a7a4 Ul BOJH PA3JIMYHBIX THUIOB. JI€MCTBUTEIBHOCTh CIEKTPa MOIEPEYHBIX BOJI-
HOBBIX uncell. /lucnepcuonHble ypaBHeHUs. PesxxnMbl pacnipoctpanenus u 3anupanus. Kpurtudeckne
gyacToThl. [lyimHa BOMHBI, (ha30Basi M TPYNIIOBAs CKOPOCTH. XapaKTePUCTUUECKUH mmmenaHc. Momi-
HOCTb, IepeHocHMas BOJHOW. COOTHOIIEHUS! OPTOTOHAIBHOCTH U aJJIUTUBHOCTH IIOTOKOB DHEPIUU
NaplUUaIbHBIX BOJIH. Y cloBUs cyliecTBoBaHus rinaBHbiX (TEM) BosH.

JIuauM nepeaadn KOHKPETHOTO BU/A; MPSMOYTOJIBHBIM W KPYIJIbIM BOJHOBO/IbI, KOAKCUAJIbHBIN
Kaleb, IBYXIPOBOJHAS U MOJOCKOBas JUHUU. CIEKTPbl NOMNEPEUHbIX BOJIHOBBIX YMCEN; KpUTHYE-
CKH€ 4acCTOThI U JUIMHBI BOJIH. CTpyKTypa IoJisl BOJIH HU3IMX TUIOB. [Ipencrasnenne nomnei BoJIHO-
BBIX MOJI B BU/JIE CYIIEPIIO3HUIIMHU IIJIOCKUX BOJIH B CBOOOHOM MpOCTpaHCTBE (KoHuenuus bpumnyena).

3aTyxaHHe BOJIH B HEMJCAIbHOW JMHUM nepenayu. Ilorepu sHeprum B cpene, 3anoaHAOMEN
BOJIHOBOJ. [loTepu sHepruu B CTEHKaxX BOJIHOBOJA; CKUH-3QEKT; rpaHUYHOE ycioBUEe JIeoHTOBHYA;
ITOBEPXHOCTHBIN UMIIEAAHC CTCHKHU.

Onucanue rnasubix (TEM) BosH B TMHMM Nepelaud B TEPMHHAX TOKa U HANpPsHKEHUS. DKBU-
BaJICHTHBIE TOTOHHBIE MapaMeTpbl U BOJHOBOE CONPOTHUBICHHE JHUHUU. TenerpadHbie ypaBHEHHUS.
OTpaxkeHre BOJIHBI OT HAarpy3KH; MpeoOpa3oBaHNe UMIIEAAHCOB; COTJIACOBAHUE JIMHUU C HATPY3KOM.

9) DrekTpoMarHUTHbBIC KOJIeOaHHs B MOJBIX PE30HATOPAX.

OO0mas mocTaHOBKA 3a/1ayll 0 COOCTBEHHBIX KOJIEOaHUSAX B pe30HATOpax C UAECAIbHO MPOBOIS-
muMH cTeHKaMu. OCHOBHBIE CBOMCTBA IOJIEH HOPMaJbHBIX (COOCTBEHHBIX) KOjleOaHMM; NelcTBU-
TEJIBHOCTh CHEKTPa COOCTBEHHBIX YaCTOT; PABEHCTBO CPEIHUX 3HAUEHUI 3JIEKTPUUECKON U MarHuT-
HOH DHEPrUU; COOTHOLICHUS OPTOrOHAJILHOCTH.

Pe3onatopsl, peacTasisomuye codoi oTpe3ku JTMHUN nepefaun. CTpyKTypa MoJisl U CIIEKTPBI
COOCTBEHHBIX YacCTOT KOJIeOaHUI B MPSAMOYTOJbHOM, IIMJIMHAPHUYECKOM M KOAKCHAJIbHOM pPE30HaTO-
pax. KBasucranumonapssie pe3oHaropbl. [lonas m coOCTBEHHBIE YacTOThl TOPOMAAIBLHOTO M MarHe-
TPOHHOI'O PE30HATOPOB.

3aTyxaHue COOCTBEHHBIX KoJieOaHWU B pe3oHaTopax. Pacd€r mexkpeMeHTOB 3aTyxaHus, 00y-
CJIOBJIEHHOT'O MTOTEPSIMU SHEPTUH B 3aIIOJHSIONIEH cpelie M B CTeHKax pe3oHartopa. JJoOpoTHOCTH KO-
ne0aHuil.

10) Bo30ykaeHre BOITHOBOIOB U PE30HATOPOB 3aJaHHBIMU HCTOYHUKAMH.

Jlemma JlopeHna u TeopemMa B3aMMHOCTH JIJII MOHOXPOMATHYECKOTO JJIEKTPOMAarHUTHOTO TTOJIS,
CO3/1aBa€MOT'0 IIPOU3BOJIBHBIMU CUCTEMAMHU IEKTPUUECKUX U MATHUTHBIX TOKOB.

[Tons, co3gaBaeMble B TUHUAX NEpeAadYd CTOPOHHMMH MOHOXpPOMAaTHYeCKMMHU ToKaMu. [Ipen-
CTaBJICHUI TOJIEH B BUJIE CYNEPIO3UIIMH COOCTBEHHBIX MOA. Pacuér aMmuuTy BO30yKIaeMbIX BOJH
¢ noMoueio JemMMbl JlopeHua. Ilonst BHyTpu U BHe 001acTH MCTOYHMKOB. CrIocOOBI BO30OYXKACHUS
BOJIHOBOJIOB.

BbIHYX1€HHBIE 3J€KTPOMarHUTHbIE KOJIeOaHus, BO30yXk/1aeMble CTOPOHHUMU MOHOXPOMAaTH-
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YECKMMHU TOKaMH B TOJIBIX Pe30HATOpax. Buxperbie U MOTEHIMAIbHBIC OIS, Pa3okeHne BUXPEBbIX
HoJIe TI0 COOCTBEHHBIM MOJIaM pe30HaTopa. Pe3oHaHCHBIC CIIEKTPHl MICATHLHOTO M HEHJCATHLHOTO
pe3oHaTopoB. CriocoObl BO30YKISHUS pe30HATOPOB.
11) MeuteHHBIE BOJIHBI.
JluHUU TIepenavM, HANpaBIAONIMEe MEIJICHHbIC (TTOBEPXHOCTHBIC) BosHbI. Kitaccudukarus 3a-
MEIUISIFOIINUX CUCTEM. BOJHBI B JAMAIEKTPUYECKOM CIIO€ U B KPYIJIOM JHAJICKTPUYECKOM CTEPIKHE;
BOJIOKOHHBIN CBeTOBO/I. [loBepXHOCTHASI BOJTHA HaJ| peOPUCTON METANTHIECKOM CTPYKTYPOI.

Texymuii KOHTPOJIb YCIIEBAEMOCTH PEATM3yeTCsl B paMKaX 3aHITHIA CEMUHAPCKOTO THIIA, 1abo-
PaTOPHOIO TUIIA, TPYNIOBBIX WM UHANBUAYAJIbHBIX KOHCYJIbTALlUMU.
[TpomexyTouHas aTTecTalus MPOXOIUT B TPAAUIIUMOHHON Gopme (3auéT).

4. YuyeOHO-MeTOAUYECKOE o0eclieYeHre CAMOCTOSITeIbHOI PadoThl 00y4YaroIuXcst

[ToaroroBka Kk J1a0OpaTOPHBIM, MPAKTUYECKUM U JICKIIMOHHBIM 3aHATUSM. BEINOTHEHHE U 3amuTa
pe3ysbTaToB 1a00paTOpHBIX padoT. [ToAroTOBKA K MPOXOXKICHUIO W MPOXOXKICHUE UCIBITAHUN MTPOMe-

KYTOYHOU aTTecTaluu (3a4€r).

KOHTpOJ’IBHHG BOIIPOCHI U 3aJlaHUA JJISI MPOBCACHUS TCKYIICTI'O KOHTPOJIS U HpOMC)KYTOqHOﬁ aTTe-

CTalliy 11O UTOraM OCBOCHHA NUCHUIIIIMHBI IPUBCACHBI B I1. 5.2.

5. ®oH/1 OLEHOYHBIX CPEJACTB /IS MPOMEKYTOUHO aATTeCTAUM MO AUCHUTIIIHHE (MOIYJII0),
BKJIFOYAIOIIHAH:

5.1. Onucanme mKaj OlCHUBAHUSA PE3YyJIbTATOB oﬁyqemm no JTMCHMIIJIMHE

'YpoBeHb IIkana oueHuBaHusi CPOPMHUPOBAHHOCTH KOMIIETEHIIUI
copmupo- HeynosJjieTBo-| Y 1oBjeTBopu-
TJI0X0 X0po1o 04YeHb XOPOIIo OTJINYHO MPEeBOCXO0IHO
BAHHOCTH PpUTEJILHO TeJbHO
KOMIeTeHIMi
f:::?::;::ﬁ,a He 3auTeno 3aurteHo
KOMIIeTeHIIHI)
OtcyrcTBHE [YpOBEHb 3Ha- [MHHUMAIbHO  |YpOBEHb 3HaHUM [YPOBEHb 3HaHUMN |YPOBEHb 3HAHUH |Y POBEHb 3HAHUI
BHAHUI TEOpe-|HUI HUKE MH- |TOTTYCTHMBIH B 00bEMeE, COOT- [B 00BEME, COOT- [B 00BEME, COOT- [B 00BEME, Mpe-
[TUYECKOTO HUMAJIBHBIX  [ypOBEHb 3HAHWH.[BETCTBYIOIIEM [BETCTBYIOIIEM [BETCTBYIOLIEM  [BBILIAIOIEM
MaTtepuana. [TpeboBaHuii. |[[IOMyIIEHO MHO- [IPOTpaMMe MO/- [IPOrPaMME MOJI- [TPOrpaMMe MO~ [TPOrpaMMy MO~
Heso3mox-  [Imenu mecTo |ro HErpyObIx rotoBku. Jlomy- [roToBku. [lomy- [rOTOBKH, 6e3 COTOBKH.
3HaHWS HOCTH OIle-  [TpyOble OmMO- (OMHIOKH. [IEHO HECKOJIBKO [IIEHO HECKOJIBKO [OITHOOK.
HUTB TIOJTHOTY [KU. HETpYOBIX OIU- [HECYIIECTBCH-
BHAHUIA 00K HBIX OIIHOOK
BCIICZICTBUE
oTKa3a 00y-
YaOLIErocs OT
oTBETA
OtcyrcrBue |[Ipu pemennn [[Iponemoncrpu- [[Ipoxemoncrpu- [[Iponemoncrpu- [[Iponemoncrpu- [[IpogemoncTpu-
MHUHAMAITBHBIX[CTAHAAPTHRIX  [POBAHBI OCHOB- [POBAaHKI BCE OC- [POBAHBI BCE OC- [pOBaHBI BCE OC- |[pOBaHBI BCE OC-
iymenuit. He- [amad He mpo- |HbIe yMEHHSI. HOBHBIC YMEHUS. [HOBHBIC YMCHHUS. [HOBHBIC YMEHUS, [HOBHBIC YMEHHS.
BO3MOYKHOCTB [TEMOHCTPUPO- [PemreHs! THo-  |PemeHs! Bce IPerreHsI Bce [PEIICHBI BCe PerreHs! Bce
OIICHUTH BaHbl OCHOB-  [BBIC 337]a4M C  |OCHOBHBIE 33]]a- [OCHOBHBIC 33/1a- |[OCHOBHBIC 33J1a- |0OCHOBHBIE 33]1a-
Ymenus HaJIMYUe yMe- [Hble YMEHUs. |[HerpyObIMU 41 ¢ HerpyOBbIMH [4H. BBIMOIHEHBI [4M C OT/ACNBHBI- [4H. BBINOIHEHBI
HUI BCIICI- lmenu mecto jomnOkamu. Bel- jommOkamu. Bel- [Bce 3aaHusd, B MU Hecylle- BCe 3a7aHusl, B
CTBHE OTKa3a [rpyOble OIINO- [[OJHEHBI BCe MOJTHEHBI BCE [MOJTHOM 00BEME, [CTBEHHBIM HEJI0- [IIOJTHOM
00OydJaromero- [Ku. BalaHWs, HO HE B [3aJJaHUS, B TIOJI- [HO HEKOTOPBIE C [METaMH, BHINIOIN- (00BEME Oe3
sl OT OTBETA MOJTHOM 00BEME. [HOM 00BEME, HO [HETOYETAMH. HEHBI BCE 3a/1a- [HEJAOUYETOB
HEKOTOPBIE C HUS B TOJTHOM
HETOYETaMH. 00BEME.
HaBbixu OtcyrcrBue [[Ipu pemennu [Mimeercst munu- [[Iponemonctpu- [[Iponemonctpu- [[Ipogemonctpu- [[IpogemoncTpu-
BIaJCHUS CTAaHOAPTHBIX  |MaJIbHBII 0BaHbI 6a30BbIC [pOBaHBI 6A30BbIE [POBAHBI HABBIKK |[POBAaH TBOpYE-




MaTepHanoM. [3aJad He Mpo- [HaOOp HAaBBIKOB [HABBIKU HaBBIKK [pH pelieHn:  (CKUH MOJAXOM K
HeBo3MOX-  |[1EMOHCTPUPO- |IJIS PEIIEHUs] [P PEIIEHUH  [[IPH PEIIEHUH  [HECTAHIAPTHBIX [PEIICHUIO He-

HOCTH OIle-  [BaHBI 0a30BbI€ [CTAHAAPTHBIX  [CTAaHAAPTHBIX  [CTAaHJAPTHBIX  [3a4ad Oe3 OlM- (CTaHAAPTHBIX
HUTH HaJIHYKE [HABBIKH. 3a/7a4 ¢ HEKOTO- [33]a4 C HEKOTO- [3aJa4 Oe3 omM- [0OK M HeJouE-  [3ajad.
HABBEIKOB Mmenn MecTo  [ppIMH HETOYE-  [PBIMH HEZOYE-  |OOK M HEJOYE-  [TOB.

BCIICACTBUE  [TpyObBIe OMUO- [TamMu TaMu. [TOB.

oTKaza 00y-  [KH.
JaloIIerocs OT
oTBeTa

IIIkaJj1a OeHKH NIPU MPOMEKYTOYHOM aTTeCTAllUH

Onenka YpoBeHb NOATOTOBKH

Bce xomneTennuu (4actu KOMIETEHIIHIT), Ha POPMUPOBAHUE KOTOPHIX
IIpeBocxXoaHO | HAIpaBieHa JUCHMIUIMHA, CHOPMUPOBAHBI HA YPOBHE HE HUKE «IIpE-
BOCXOJIHO»

Bce xoMreTeHnny (4acTu KOMIIETEHIHIA), Ha (POPMHPOBAHUE KOTOPBIX
HaIpaBlieHa JUCUUIUIMHA, CPOPMUPOBAHBI Ha YPOBHE HE HUXKE «OT-

OTangHo
JUYHO», MPHU ITOM XOTsI OB OJIHA KOMIIETEHIUs c(hopMHpOBaHA Ha
YPOBHE «OTIUYHO»
Bce kommneTeHIMY (4acTH KOMITETSHITHH ), Ha (POPMUPOBAHUE KOTOPBIX
OueHp HaIpaBlieHa AUCUUIUINHA, CHOPMUPOBAHBI HA YPOBHE HE HIKE «OYCHb
3a4TeHo XOPOIIIO XOpOIIIO», TIPH ATOM XOTS OBl OJIHa KOMIIETCHIUsI chopMupoBaHa Ha
YPOBHE «OYEHb XOPOIIO»
Bce kommieTeHIMY (4acTH KOMITETEHITUH ), Ha (POPMUPOBAHUE KOTOPBIX
Xoporo HaIpaBlieHa TUCHUIUIMHA, CQOPMHUPOBAHBI HA YPOBHE HE HIKE «XO-

pOLIOY», TPU ITOM XOTSI OBl OJHA KOMIIETEHIHS CPOPMHpPOBaHA Ha

YPOBHE «XOpOLIO»

Bce komneTeHIuu (4acTu KOMITETEHIUI ), HA POPMUPOBAHUE KOTOPBIX

VY aoBierBopu- | HampaplieHa JUCHUIUIMHA, COOPMUPOBAHBI HA YPOBHE HE HUXKE «y/I0-
TEIbHO BJICTBOPUTENILHOY, TIPU 3TOM XOTs ObI 0/1Ha KOMIETEHLIUsI CPOPMUPO-

BaHAa Ha YPOBHE «YJOBJIETBOPUTEIBHO»

Xots ObI OJHa KOMIICTCHIMA C(bOpMHpOBaHa Ha YPOBHC «HCYHOBJIC-

Heynosnerso- o
He 3aure- ATCITBHO TBOPUTEIBHO», HU OJIHA M3 KOMIIETEHIMH He chopMHupoBaHa Ha
HO P YPOBHE «IIJIOX0»
[Timoxo XoTst 66 O7THA KOMTIETEHITUS CPOpMUPOBAHA HA YPOBHE «ILJIOXO»

5.2. TunoBble KOHTPOJIbLHBIE 32IaHUS WK HHbIE MATEPHAJIbI, HEOOXOAUMBIE /15l OLEHKH pPe3yJb-
TATOB 00y4YeHHUSI.

5.2.1. Bomnpocs Kk 3a4éTy

Bonpocst Kox dhopmu-
pyemoi Kom-
NETeHLUU
1) O6mas xapakreprctuka sueprocucteM. Kiaccudukarus ITK-5
AIIEKTPUUYECKUX CETEH.
2) OcHOBHbIC KOHCTPYKTHBHBIE 37ieMeHThI BJI anextponepenay. I1K-5
3) OO6iue cBeAeHHS 0 CXeMaX 3aMeICHUS. ITK-5
4) Pacuet u BektopHas quarpamma JIOII mpu 3a1aHHOM TOKe (MOIITHOCTH) I1K-5
Harpy3KH.
5) PacuerHble Harpy3KH MOJACTAHIMI NPH pacueTax YP. IT1K-5
6) Ompenenenue moTepu u naaeHus Hanpsokerust B JIDII mo n3BecTHBIM ITK-5
MOITHOCTH U HANPSDKEHUIO B KOHIIE JIMHHH.




7) Pacyer u BeKTOpHas AMarpamMma CETH U3 ABYX MocieaoBaTeabHbx JIDIT ITK-5
IIPU 3a/IaHHBIX MOILIIHOCTSAX Harpy3Ku M HaIIPsSKEHUU B KOHIIE.

8) PacmpeneneHue MOTOKOB MOIHOCTH M HAIIPSKEHUH B IPOCTHIX ITK-5
3aMKHYTBIX CETSX.

9) MeTo/ pacIICIUICHUS CXEM. ITK-5

10) Ipencrapnenue BJI u KJI B cxemax 3amenienus npu pacyerax YP. I1K-5

11) IIpencraBicHre reHEPaTOPOB MpH pacyerax YP. ITK-5

12) BexTopHas 1uarpaMmma CHHXPOHHOT'O I'€HepaTopa B pexKuMe ITK-5
MepeBO30YKICHHUS.

13) IIpeacraBicHre HArpy30K Ipu pacuyerax YP. I1K-5

14) IpencraBneHue IByXOOMOTOYHBIX TPaHC(HOPMATOPOB B CXEMaX ITK-5
3aMelIeHus Ipu pacuerax YP.

15) [IpencrapneHue TpaHcHOPMATOPOB C PACIHICITICHHBIME OOMOTKaMHU B IIK-5
cxemax 3aMelnieHus npu pacuyerax YP.

16) [IpeacraBneHre TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB B CXEMax [K-5
3aMelIeHUs IpU pacuerax YP.

17)INpencraBnenne aBTOTPaHCHOPMATOPOB B CXEMAX 3aMEILCHHS TIPU I1K-5
pacuerax YP.

18) [peacraBieHre peakTOPOB B CXeMax 3aMelIeHUs Ipu pacuerax YP. I1K-5

19) OnieHka akTUBHBIX COMPOTUBIICHHI TpaHC(HOPMATOPOB U ITK-5
aBTOTpaHC(HOPMATOPOB MPH YUCIIE OOMOTOK O0JIee IBYX.

20) Bausinue pacnpeieneHusi Harpy30K 1mo 00MOTKaM MHOTOOOMOTOYHBIX [1K-5
TpancopmatopoB u AT Ha BEIOOP cXeMbl 3aMelIeHHs Mpu pacyeTax YP.

21) Metoibl ¥ CpeicTBA KOHTPOJISI TEXHHUYECKOTO COCTOSHUS U I1K-5
DKCIUTYaTallMK 2JIEKTPOIHEPTETUUECKUX CUCTEM U CETEH.

22) O6u1re CBOMCTBA BOJIH B JIMHUSAX MEPENAvd C UACATHLHO TPOBOISAIIUMHE I1K-5
rpaHunaMu. CnekTp NonepeyHbIX BOJHOBBIX YHCEIL

23) lucniepcHOHHBIC YpaBHEHHUS. PeXHMBbI paclipOCTpaHESHUS U 3alIUPaHUSsI. I1K-5
KpuTtnueckue 4acToThl.

24) Jlunuu niepeiauu ¢ UaeabHO MPOBOASIIMMY rpaHuiamu. Kputndaeckue I1K-5
qacToThl. J[7IMHA BOJIHBI, (pa30Bast U TPYIIOBasi CKOPOCTH. XapaKTepucTHYe-
CKUM nMneaanc. MonHocTh, IEPEHOCUMAsi BOJIHOIM.

25) COOTHOIIICHHS] OPTOrOHAIBHOCTH U aJTATUBHOCTh TOTOKOB YHEPTHU I1K-5
naplUaIbHBIX BOJH. Y ciaoBus cymiectBoBaHus rinaBHbiX (TEM) Bonn. Ilpu-
MEHEHHUE TEOPUH JIMHUN NIEPEJaul U PE30HATOPOB.

26) Kitaccudukarus HampaBisieMbIX BOJH U JIMHUH riepeaadn. BosHb TH- ITK-5
noB TE, TM u TEM; rubpunbie BOJTHBI;, OBICTPBIC U MEIJICHHBIE BOJIHBI, OT-
KPBITHIE U 3aKPbIThIE JTMHUU MEpPE/IadH.

27) [IpssMOyTOTbHBIH BOTHOBOI. JIMCIIEPCHOHHOE COOTHOIIICHUE, KPUTHYE- I1K-5
CKH€ 4acTOTHI ¥ AIUHBI BOJIH. CTPYKTYpa 10JIs BOJIH HU3IIUX TUIIOB.

28) IlpencraBnenue moJieii BOJHOBBIX MOJI B BHJIE CYIEPITO3UIMH TIOCKUX [1IK-5
BOJIH B CBOOOIHOM IpocTpaHcTBe (KoHuenus bpunmoena). [Ilpumenenue
TEOPHH JINHUW NTepeadn U pe30HAaTOPOB.

29) Kputnueckasi 4acToTa U KpUTHYECKAsl JITTMHA BOJHBI IPSMOYTOJIBHOTO I1K-5
BOJIHOBO/IA C MONEPEYHBIM CeYeHHEM a X b.

30) U300pa3uTh CUIIOBBIE TMHUU JIEKTPUIECKOTO U MATHUTHOTO TIOJIEH OC- I1K-5
HOBHOW MOJIbl KOAKCHAJILHOTO BoJHOBOA. KpuTnueckas yactora 3TON MOJIBI.

31) Kpyruslit BomHOBOA. JucTiepcHOHHOE COOTHOILICHNE, KPUTUYECKUE Ya- I1K-5
CTOTBI U JUIMHBI BOJIH. CTpYKTypa MoJisl BOJIH HU3MUX TUNOB. [I[puMenenune
TEOpUH JIMHUN NIEPEJauYl U PE30HATOPOB.

32) Onncanue rinaBusix (TEM) BOJIH B IMHUY MEepeIadun B TEPMHUHAX TOKA U ITK-5

HAIPSOKCHU . OKBHBaJICHTHBIE ITOTOHHEIE napaMeTpbl U BOJTHOBOC COIMMPOTHUB-
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nenue nuHun. Tenerpadusie ypaBHeHUs. OTpakeHHE BOJIHBI OT HAarpy3KHu.

33)3aryxaHue BOJIH B HEUIealIbHOM JTMHUY niepeiaun. [lotepu snepruu B
cpene, 3anoHsoIeii BoaHOBO. [loTepy SJHEPrHU B CTEHKAaX BOJHOBOJIA.

ITK-5

U PE30HATOPOB.

34) Pezonaropsl, pecTaBIsoNne co00i OTPE3KH JIMHHIA TIepeIayuu.
CTpyKTypa MOJIsl U CHEKTPbI COOCTBEHHBIX YacTOT KOJICOaHHUI B IIPSIMOYTOJIb-
HOM M LIWIMHIPUYECKOM pe3oHaTopax. [IpuMenenue reopuu TMHUM nepetadu

ITK-5

35)3aTyxanue cCOOCTBEHHBIX KojicOaHMit B pe3oHaTopax. Pacuér mekpe-
MEHTOB 3aTyXaHHUs, 00yCIIOBICHHOIO IOTEPSIMHU SHEPTUHU B 3aMOJIHAIOIIEH
CpeJie ¥ B CTeHKax pe3oHatopa. JJoOpoTHOCTh KoJieOaHUH.

ITK-5

Jlopenua.

36) IToss, co3maBaeMbie B TMHUSAX MEpeIaud CTOPOHHUMH MOHOXPOMATH-
YeCKMMH TOKaMHU. Pacder aMIumuTyn BO30yKJaeMbIX BOJH C IIOMOIIBIO JIEMMBI

I1K-5

37)Ilonst BHYTpH 1 BHE 00J1aCTH HCTOYHUKOB. CIIOCOOBI BO30Y K ICHHS
BOJIHOBOIOB. DOpMyJIbl BO30YKICHHSI BOJIHOBOJIOB.

I1K-5

38) BHHy}KI[CHHbIe QJICKTPOMArouTHLIC KOJ'Ie6aHI/I$I, BO36y>KI[aCMBIC CTO-
POHHUMU MOHOXPOMATHYCCKUMH TOKAMH B IIOJIBIX PE30HATOpPAX.

I1K-5

39) BuxpeBbie U MOTEHIHAIbHbIE TOJIs. Pa3oyeHne BUXPEBbIX MOJIEH 110
cOOCTBEHHBIM MOJIaM pe3oHaTopa. Popmysibl BO30YKIEHHS pe30HATOPOB.

I1K-5

HOCTHOH BoJIHBL. C11oco0 €€ BO30YyKIeHMsI.

40) IToBepxHocTHas BostHA. CTPyKTYpa 1mois, (pa3oBast CKOPOCTh MOBEPX-

I1K-5

Hbl. Kimaccudukanms 3aMeuIioNX CHCTEM.

41) Jluauy nepeavn, HanpaBJIAIONINE MEJICHHbIC (TOBEPXHOCTHBIC) BOJI-

I1K-5

YM U PE30HATOPOB.

42) BosiHbl B TUAIEKTPHUECKOM citoe. [IpuMeHeHrne Teopry JIMHUIA Tiepeia-

I1K-5

43) IMousitust [ hepeHIMANTBEHOTO U MOJTHOTO CEYCHHH paccesiHus Tea.

I1K-5

HNBarOmux 00BEKTaX.

44)Meto/1 TeOMETPUYECKON ONTHKY B 3a/1a4ax QU PaKIMK BOJH Ha pacce-

I1K-5

45) [puMeHeHe TeOpHH JIMHU TIepeadn 1 Pe30HATOPOB.

I1K-5

5.2.2. Tectsl (TecTOBBIE 3aaHUs1) 15 onleHKH KommeTeHuuu IK-5

B KaXKI0OM M3 MpECaAjiaracMbIX HUKC SaI[aHI/Iﬁ BI)I6€pI/ITe U BBIACIUTE HpaBI/IHBHBIﬁ OTBCT.

1. I[I/ICHepCI/IOHHoe YpaBHCHUC U1 BOJIH B BOJIHOBO/JIC
MOXXHO 3anucaTh B BUIC

1) k’=h2+x?
2) A, =2x/h
3) k=wlc

O06o03HaueHHNS: }\’6 — JJIMHa BOJIHBI B BOJTHOBOJC, h —

IIPOAO0JIBbHOE BOJIHOBOEC YUCJIO, k — BOJIHOBO€ YMCJIO IIJIOC-
KOl BOJIHEI B BaKyyMe, K — IIOI€PEYHOC BOJIHOBOC YHUCIIO

2. I[J'II/IHa BOJIHBI B IIPAAMOYT'OJIBHOM BOJIHOBOJE € pasMepa-
MM IIOIIEPEYHOI'0 CEUYCHHUS a X b paBHa

1) mymo
2) A, =2x/h
3) A, =2xla

O06o03HaueHHUS: }\’6 — JJIMHa BOJIHBI B BOJTHOBOJC, h —

IIPOJOJIBHOE BOJIHOBOE YNCJIO

3. CoOcTBeHHbIE KOJ€OaHUsI B IPSIMOYTOJIbHOM PE30Ha-
TOpe ¢ BHYTpPeHHHMH pa3Mepamu pebep a, b, d

(a> b>d ) MOTYT IPOUCXOAUTH TOJEKO HA 9aCTOTax
1. @pnp = C7y (/)2 + (n/b)?

2. Wy, =CaM/a

3. Ha 1r00bIX YacTOTax

4. Huznielt Mostol IpsIMOYTOJIFHOTO BOJIHOBO/IA C pa3Me-
paMi HonepeyHoro ceueHus a X b(a > b) seusercs

1) TM1n
2) TEgs
3) TEx
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3mece M, N, P — menble yncna, OAHO M3 KOTOPBIX MO-
JKeT OBITh PAaBHO HYIIO

5. BonHOBOE CONPOTHBIICHHE JINHNY [IEPEadn B TEPMHHAX
TOKa ¥ HaNpsDKEHUS PAaBHO

1) OTHOIIEHUIO aMIIJIUTYAbI HAPSHKEHUS K aMILTUTYAE
TOKa B OeryIeil BoJiHe
2) HymI0

6. KoadpoummeHT oTpakeHUsI OT HArpy3KH Ha KOHIIE JH-
HHU paBeH HYJIIO, €CIN

1) Harpy3ka corjacoBaHa ¢ JIMHHEH
2) Bcerna
3) Hukorga

3) uMmrnenancy eMKOCTU

5.2.3. Bonnpochl NpakTHYeCKUX 3aHATHH 17151 onleHKH kommneTennuu IMK-5

1) OOmwme cBoiicTBa BOJH B JHMHUAX MEPeAaydl C MICATBHO MPOBOASIIMMHU rpaHuriamu. CHekTp
HONIEPEYHBIX BOJHOBBIX 4Mcenl. JlucrnepcuoHHble ypaBHEHHUs. PexXUMbI pacpoCTpaHEHUs U 3aru-
panusi. Kpurnueckue 4acToTsl.

2) JluHuu mepemavyd ¢ HMACATBHO MPOBOASIIMME TpaHuuamu. Kiaccupukamusi HarmpapisieMbIX
BOJIH Y JINHUH ntepenadn. [IpumMeHenne Teopun JMHUN epeadn U pe30HaTOPOB.

3) IIpsimoyrosbHbIA BONHOBOA. Kpyribii BoiHOBOA. IMCIIEPCHOHHOE COOTHOICHHE, KPUTHYE-
CKH€ YacTOThI U JJUHBI BoJH. CTpyKTypa IoJis BOJIH HU3MMX TUNOB. llpencraBnenue nosieit Bo-
HOBBIX MOJI B BHJIC CYIECPIIO3UIIMU TUIOCKMX BOJIH B CBOOOJHOM MPOCTPAHCTBE (KOHIENIUs bpui-
JIIOCHA).

4) Onwucanue raaBubix (TEM) BOJH B JIMHUY MEpeAayy B TEPMHUHAX TOKA U HAIPSHKEHHUsI. JKBUBA-
JICHTHBIC TMOTOHHBIC MMapaMeTPhl M BOJHOBOE CONPOTHUBIICHUE JWHHUH. TenerpadHbie YpaBHCHHS.
OTpaxeHue BOJIHBI OT Harpy3KH.

5) 3aryxaHue BOJH B HECHICATLHOM JMHUU TEPEIAUH.

6) Pe3onaTopsl, mpeacTaBistoONe cO00il 0Tpe3KH JuHUIT nepeaaun. CTPYKTypa MOJs U CHEKTPHI
COOCTBEHHBIX 4acTOT K0JeOaHU B IPSIMOYTOJBbHOM U HUJIMHIPHYECKOM PE30HATOPAX.

7) 3aryxaHue COOCTBEHHBIX KOJICOAHUI B PE30HATOPAX.

8) HOJ'IH, CO3aBACMBIC B JIMHUAX IEPEAavIu CTOPOHHUMU MOHOXPOMATHYCCKUMU TOKAMMU.

9) BrbIHYX/IICHHBIC DJICKTPOMArHUTHBIC KoJieOaHUs, BO30YKIaeMble CTOPOHHHUMH MOHOXPOMATH-
YECKMMH TOKaMH B IOJIBIX PE30HATOPAX.

10) IlpuMeHeHHe TeopHH JIMHKUI Tepejady U Pe30HATOPOB.

5.2.4, 3agaumn NpaKTHYECKUX 3aHATHI 115 oneHKkH KomneTeHuuu IMTK-5

J{ns1 oleHMBaHUs PE3yNIbTATOB BBHITOJIHEHUS HHAMBUYAIBHBIX 33JaHUI UCIIOJIb3YETCS
1)  Cepus 3agau. Pacuér napamerpoB cxem 3amenienust BJI.
Paccunrarts nmapamerpsl cxeM 3amelieHus BJI, TexHHUUecKkre XapaKTepUCTUKU KOTOPBIX IIPUBELE-
HbI HIDKe. OLIEHUTD BIMSIHUE CIIOoco0a MOIBECKU MPOBOJIOB Ha OMOPax Ha YUCICHHBIE XapaKTepUCTH-
KM CXEM 3aMEIIeHMs I TPEX XapaKTEPHBIX CITy4aes.

Bapuant Jlnza, |Usow, | Mapka | PacueTretid | R, ITonsecka 1 | IlomBecka 2 | Ilonsecka 3
KM kB | nposoxa |muamerp, Mm{OM/KM
1 10 6 |AC-35/6,2 8,4 0,790| 15;1,5;30(1,5;15;15| 1,5;15; 2,0
2 10 10 |AC-50/8,0 9,6 0,603| 2,0;2,0;3,0 | 2,0;2,0;4,0 | 2,0;2,0; 2,0
3 10 6 | AC-70/11 11,4 0,429 1,7;1,7;1,7 | 1,7;1,7;3,4 | 1,7;15;1,6
4 10 10 | AC-70/12 15,4 0,428 | 2,2;2,2;2,2 | 2,2;2,4,26 | 2,2;2,2;:4,4
5 10 6 | AC-95/16 13,5 0,306 1,6;1,6;3,2|1,6;1,6;1,6 | 1,6;1,6;2,0
6 10 10 |AC-35/6,2 8,4 0,790| 2,0;2,0;4,0 | 2,0;2,0; 3,0 | 2,0;2,0; 2,0
7 10 6 |AC-50/8,0 9,6 0,603|15;1,5;15|1,5;1,5;3,0 | 1,5;15;20
8 10 10 | AC-70/11 11,4 0,429 2,2;2,4;2,6 | 2,2,2,2;2,2 | 2,2;2,2;4,4
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9 10 6 | AC-70/12 15,4 0428 1,7;1,7;34 | 1,7;1,7;1,7 | 1,7;15; 1,6
10 10 10 | AC-95/16 13,5 0,306 19;19;19|19;19;38 | 19;19;26
2)  Cepus 3a1a4. Pacyér mapaMeTpoB cXeM 3aMeIleHHs dJICKTPOIepe1aun

Paccuurath napaMeETphl CXEMBI 3aMCIICHUS JJICKTPOIIEpCaAAYN, TCXHUICCKUEC XapaKTECPUCTUKHU
KOTOpOﬁ IMPUBCACHBI HUXKCE. HapaMeTpH ITOIICPCYHbIX BETBEH CXEMBEI 3aMCUICHUA paCcCUUTaTh AJId
ABYX CJIYYAcCB NPCACTABICHHA.

ITapameTpsl oHOM 11ETIH
£ | @ | Yucno Paccrosnue . Yucno | Paccrosuue
< | ™ . | Jdmuna, Pacuernbrit
§ f:: HemneH, o Mexnay ¢a- |  Mapka Jmaverp, | Ro, O/ MIPOBOJIOB | MEXKTY TIPO-
m | D | mr. 3aMH, M MpoOBO/Ia . B (paze, BOJAMU B
IIT. ¢baze, cm
1 (220 2 130 8,14,8 | AC-300/39 24,0 0,098 1
2 1110 2 60 57,5 AC-70/32 154 0,428 1
3 1220 2 180 8,8,8 AC-300/39 24,0 0,098 1
4 |500, 1 300 | 14, 14,28 | AC-300/39 24,0 0,098 3 45
51110 2 120 58,5 AC-95/32 19,8 0,321 1
6 (220 2 130 8,16,8 | AC-300/39 24,0 0,098 1
7 1110 2 100 55,5 AC-120/32 154 0,253 1
8 (220 2 130 8,14,8 | AC-400/39 27,5 0,075 1
9 |110| 2 50 5,10,5 | AC-240/32 21,6 0,121 1
10(500] 1 40 14, 14, 28 | AC-300/39 24,0 0,098 3 50
3) Cepus 3amau. Pacuér mapamMeTpoB CXeMbI 3aMEIICHHUS [IEXOBOTr0 TpaHchopmaTopa

Br1OpaTh cxeMy 3aMellleHHs U ONIpeAEIUTh €€ apaMeTphl Ui pacueTa YCTaHOBUBIIETOCS PEXU-

Ma L1eX0BOro TpaHchopMaTopa. OnpeaeauTs MOIHOCTh IOTEPD C UCIIOIB30BAHUEM N1APAMETPOB

cxeMbl 3aMmelneHus. IcxoaHble JaHHbIE A1 pacucTa IIPUBCACHBI HUKCE.

Bapuant 1 2 3 4 5 6 7 8 9 10
Tun TpancopmaTopa ™ [TM [TM3 [TM3 [TM [TMC [TM3 [TM3 TM (TM3
HomuHampHas MOITHOCTD, Sy, KBA 400 (630 (1000 (1600 {2500 (1000 400 |630 1000 {1600
HoMuHabHbIC HATPSHKCHHS
Usu, KB 6 10 6 10 6 10 (10 6 10 6
Uun, kB 04 (04 04 04 04 04 (04 04 (04 04
AKTHUBHBIE TIOTEPH X.X., Py kBT 1,05 1,56 2,45 3,30 4,60 2,75 (1,08 |1,68 2,45 (3,30
AKTHUBHEBIE TIOTEPH K.3., Py, KBT 5,50 {7,60 11,0 (16,5 26,0 |12,2 5,50 |7,60 |12,2 (16,5
Hanpsoxenue K.3., U, %0 45 b5 p5 55 55 BO B5 65 HB5 5
Tok X.X., lxo, % 21 20 14 13 |10 |15 45 82 (14 [13
Harpyska tpancdopmaropa:
P2, kBT 200 300 450 |800 1100 |400 (180 (320 500 (700
Q2, kBap 80 (120 |170 [350 (500 [150 60 110 (210 (300

4) Cepust 3a1au. Pacu€r napamMeTpoB CXeMbI 3aMELICHHUS CUIIOBOTO IByXOOMOTOYHOTO
TpanchopmaTopa, ycranosinennoro Ha ['TIIT.

BriOpath cxeMy 3aMeIlIeHus: U ONPEAeTUTh € mapaMeTphl Ul pacuéTa yCTaHOBHUBILIETOCS PEKU-

Ma CHUJIOBOTO JBYXO0OMOTOUHOTO TpaHchopmaropa, ycranosienHoro Ha ['TIIT. Onpenenuts Mom-

13



HOCTB ITOTEPB:!
a) C UCIIOJIb30BaHUEM IapaMETPOB CXEMBbI 3aMEIICHHUS;
0) ¢ UCIIOTIB30BAaHUEM KaTaJIOKHBIX JAaHHBIX TpaHc(opmaTopa.

HcxonHble naHHble Ui pacyéTa IPUBEACHBI HUAXKE

Bapuant 1 2 3 4 5 6 7 8 9 10

Tun Tpancopmaropa ToIH [ToH  toiH TAH ([TMH [TAHC [TAHC [TMH TAHC TAHC
HomunaneHas momHocTs, 10000 {16000 {10000 (16000 6300 (10000 (16000 (6300 [10000 {16000
Shons KBA
HomuHanbpHbIE HaIpsKe-

HYS:
Ues, kB 115 115 (115 [115 (35 35 36,75 35 35 36,75
Ui, kKB 63 6,3 110 110 63 6,3 6,3 10,5 10,5 (10,5

AKTHBHBIE TIOTEPH X.X., Py (14 21 14 21 9,25 (125 (18,0 9,25 (125 (18,0
kBT
AKTUBHBIE TIOTEPH K.3., Py, (60 86 60 86 46,5 60,0 85,0 46,5 60,0 85,0
kBT
Hanpspkenue k.3., U, % 10,5 10,5 (105 (105 7,5 8,0 100 |75 8,0 10,0

ToK X.X., |y, % 09 108 09 09 109 108 0,6 0,9 1[0,8 0,6

Harpyska tpancgopmaro-

pa:

P2, kBT 5000 (9000 [6000 (8000 (3500 (5500 {7000 [3700 [5600 [6800

Q2, kBap 2000 (3600 (2400 (3200 (1400 {2000 [2800 |1400 [2100 [2700
3amaua 5.

['1e u Kak cieayeT npope3arbh U3MEPUTENBHYIO IIENb B TPSMOYTOJIEHOM BOJTHOBO/IE, B KOTOPOM
B030YxeHa BoiHa TEg;? Pa3mepsl onepevyHoro ceueHus BOIHOBoAa & X b (a > b).

3amaya 6.

['ne m Kak HajgoO pacroJyiaraTh MITHIPh C TOKOM, YTOOBI BO30yauTh BoiaHy TE11 B Kpyriom Boi-
HOBOJIE?

3amaua 7.

HapucoBath kapTHHY TOKOB, HAaBEJCHHBIX B CTCHKaX KPYIJIOrO BOJIHOBOJAA BoiHamMu TMo; u
TMi;.

3amaya 8.

HapucoBarb KapTHHY CHIIOBBIX JIMHHIA dJIEKTPHUECKOTO U MarHUTHOTO nosei konebanus TEqi1,
BO30Y)KJICHHOTO B IIPSIMOYTOJIBHOM pe3oHaTope ¢ pazmepamu @ X b x L (a < b < L). Onpenenuts pe-
30HAHCHYIO YacTOTYy.

3amaua 9.

HapucoBath MIHOBEHHYIO KapTHHY TOKOB, HABEJICHHBIX B CTCHKAX MPSMOYTOJILHOIO BOJIHOBO-
Jla ¢ TorepevHbIM ceuenneM a x b (a > b) monem Bomubl TEqg. 'ne u kak ciexyer nmpope3aTh u3Me-
PHUTENBHYIO IIEJNb B MPSIMOYTOJILHOM BOJIHOBOJIE, B KOTOPOM BO30YXK/IeHa JaHHAas BOJTHA?

3amaua 10.

HapucoBate xapTtuHy critoBbiX JTUHANA MOJ TE1 1 TMo;1 B KpyIiioM BOJIHOBO/IE.

3amgaua 11.

N300pa3uTh CUIIOBBIC JIMHUH DJIEKTPUUECKOTO M MarHUTHOTO ITOJICH OCHOBHOW MOJIbI KOAKCH-
aJIbHOTrO BOJIHOBOA. KpuTHueckas 4acToTa 3TOM MOJBI.

3amaua 12.

['me u xak HaJIO pacmojaraTh BUTOK C TOKOM, 9YTOOBI BO30OyuTh BoJHY TE11 B KpyriioM BOJHO-
Bozie?

3agaua 13.
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HapucoBaTp kapTMHY TOKOB, HABEJICHHBIX B CTEHKaX KpYyIJoro BOJHOBOAA BoMHamMu TMo; u
TMi;1.

3anayva 14.

Kaxk opueHTHpOBaTH @) MTHIPH C TOKOM; 0) BUTOK C TOKOM, YTOOBI BO30OYANTH KOJICOAHHS B KO-
aKCHAJIbHOM pe30HaTope?

3anaua 15.

Hapucosats ctpykrypy noist BosHbsl TEg; B MpsIMOYTOIbHOM BOJIHOBOJIE C MOTIEPEYHBIM Cede-
HEEeM a x b (a > b) u kpyrioM BOJTHOBOJE C PaIUyCOM MOTMEPEYHOTO CCUCHHs a.

5.2.5. [IpakTHYecKHe 3a1aHUA J1a00PATOPHBIX padoT 1Jis oneHku komnereHunu IMK-5

No i/t HanmenoBanwme 1abopaTopHOi paboThI

M3mepenune uMIieJaHCcOB HArpy30K IPY OMOIIM H3MEPUTEIbHON JIMHUH
®epputosslie ycTpoiictBa CBY nuanazona

M3mepeHue napaMeTpoB MECTUITOTIOCHUKOB

HccnenoBaHue OTpakaTeIbHOTO KIMCTPOHA

3aMeUISIIOIIME CUCTEMBI TUIIA TPEOEHKU

DJIEKTPOMAarHUTHOE SKPAHUPOBAHHE

PymopHast anTeHHa

CnupanbHas BOJTHOBOJHO-IIIEIEBasi aHTEHHA C YaCTOTHBIM Ka4aHHUEM JIyda

XN OB wIN

5.2.6. 3agaun, BBIHOCHMBbIE HA 32a49€T 1)1 olleHKH Komnerenuuu ITK-5

3amava 1.

B npsiMOyrossHOM BOJIHOBOJIE € MONIEPEYHBIM CEYCHHUEM a X D, 3aMIOJTHEHHOM JTUAJIEKTPUKOM C
MIPOHUIIAEMOCTSIMU € H L, pacmpocTpansieTcs mojaa 1My, ¢ gactoToll . HaliTi KpuTHUECKYIO THHY
BOJIHBI U BOJTHOBOE COITPOTHUBIICHUE.

3agaua 2.

B npsiMOyrossHOM BOJIHOBOJIE € MOTIEPEUHBIM CEYEHHEM a X D, 3aMIOJTHEHHOM JTHUAJIEKTPHUKOM C
MIPOHUIIAEMOCTSIMU € H L, pacmpocTpansieTcs mojaa TMj; ¢ yactoToil . HaliT KpUTHUECKYIO UTHHY
BOJIHBI U BOJTHOBOE COITPOTHUBIICHUE.

3amgayga 3.

Haiitu koaddumment Bo30yxaenus konaedanus TEp11, co3maBaeMoro B MpsMOyroJIbHOM PE30-
HaTOpe TOKOM |x = lg XY — Yo) Xz — 20) et (0<x<lI<a). Pa3smepsl pesonaropa axbxL (a<b<
L), @~ ap11 (ap11 — cobcTBeHHas yactoTa konebanust TEoi1).

3anayva 4.

B npsiMoyroisHOM BOJIHOBOJIE C TIONIEPEYHBIM cedeHueM a x b (a > b), 3anoaHeHHOM nudnex-
TPUKOM C IIPOHUIIAEMOCTSIMU € U |1, PaCIPOCTPaHAETCA HA3IIas MOJIAa ¢ YacTOTON . Halitn kputnye-
CKYIO 4acCTOTY, JUIMHY BOJIHBI B BOJTHOBO/JIE, (Pa30BYIO0 CKOPOCTH M BOJTHOBOE CONIPOTHUBIICHUE.

3agaua 5.

B npsiMoyrosibHOM BOJIHOBOJIE C TIONIEpEUHBIM cedeHueM a x b (a > b), 3anosaHeHHOM nudIIeK-
TPUKOM C IIPOHUIIAEMOCTSIMU € U W, pacnpocTpansercst BoiHa TE3, ¢ yactotoit @. OnpenennuTs Uim-
HY BOJIHBI, € (Da30ByI0 CKOPOCTh M BOJIHOBOE CONpOTHUBICHHE. HaprcoBaTh CTPYKTYypy 3JIEKTpHUe-
CKOT'O I0JIs 3TOM BOJIHBI.
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3agauya 6.

[IpsAMOYTOJIbHBIN BOJHOBO/ C MOMIEPEYHBIM ceueHreM a X b (a > b) 3amosHeH AudIeKTPUKOM C
IPOHULAEMOCTSMU € U L. OnpenenuTs JJIMHY BOJIHBI U BOJHOBOE conpoTuBieHue Moasl TEqr , pac-
IPOCTPAHSIFOIIEHCS Ha YaCTOTE @.

3anaya 7.

Onpenenutb 100poTHOCTH Kosiebanuii Thma TEgi1 B pe3onaTope ¢ pasmepamu ax b x L (a<b
< L), 3arolHEeHHOM JMAJIEKTPHUKOM C JIMAJICKTPHUUECKONW MPOHUIIAEMOCTBIO € U TAHTCHCOM yTJa I10-

TEPH tgy.

3agaua 8.

B npsiMOyroJsHOM BOJIHOBOJIE C MONEPEYHBIM CEYCHHEM a X D, 3aI0THEHHOM JTHAJIEKTPHKOM C
IIPOHUIAEMOCTSIMU € U LI, pacnpocTpansiercs Moaa 1My, ¢ yactoToit @. HaliTu 1yiMHY BOJIHBI B BOJI-
HOBOJIE ¥ (Pa30BYIO CKOPOCTb.

3amaqa 9.

OnpenenuTh HU3IIYIO PE30HAHCHYIO YaCTOTY HE3ANOJTHEHHOTO MPSMOYTOJILHOTO PE30HATOpA C
pasmepamu @ x b x L (a < b < L). HaiiTi mosHyro 3amaceHHYI0 B pe30HATOPE SHEPTHIO, €CITH aMILTH-
TyJia JIEKTPUIECKOTO MoJisk paBHa Ejg.

3agaua 10.

B npsiMOyroJbHOM BOJHOBOJIE C MOMEPEYHBIM CEYCHUEM & X D, 3aI0THEHHOM JIHAIEKTPHKOM C
IIPOHUIIAEMOCTSIMU € U L, pacnpocTpansiercss Mona T Mj ¢ yactoToil @. HaliTu niMHy BOJIHBI B BOJI-
HOBOJI€ U (Da30BYIO CKOPOCTb.

6. YueOHO-MeTOAMYeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUITUHBI

a) ocHoGHas Tumepamypa.

1. JIeikun A.B. DnekTpuueckue CUCTEMBI U CETU [ DIIEKTPOHHBIN pecypc]: yueOnuk / - HoBo-
cubupck : Uzn-so HI'TY, 2017. —

Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785778230378.html [26.09.2019].

2. Hemuposckuit A.E., Cepruesckas W1.10., Kpenbimesa JI.FO. DnexrpoobopynoBanue 3iex-
TPUYECKUX CEeTeH, CTAHIIMI U TOJICTaHIMi: YuebHoe nocobue, 2-e u3f., nom. — M.:Uudpa-
WNuxenepus, 2018. — 148 c.

Pexxum noctyna: http://znanium.com/bookread?2.php?book=989739 [26.09.2019].

3. ®omun A.H., KombutoB B.A. O06rmias Teopusi paauooKaliy U paJroHaBuTanum. Pacmpo-

CTpaHEHWE PaJMOBOJIH [DIIeKTpOHHBIN pecypc]: yueOHuk / — KpacHosipck: COY, 2017. — 318 c. -
ISBN 978-5-7638-3738-4 —
Pexxum noctyma: https://www.studentlibrary.ru/book/ISBN9785763837384.html [26.09.2019].
4. Karanos B.W. Konebanus 1 BOIHBI B IPUPOJIE U TeXHUKE. KOMITBIOTEpU3MPOBAHHBIN KYpC
[DnexTpoHHBIH pecypc]: Yuebnoe nocobue s By30B. — M.: ['opsiuast munus - Tenexom, 2015. — 333
c. - ISBN 978-5-9912-0534-4 —
Pexxwum noctyna: http://www.studentlibrary.ru/book/ISBN9785991205344.html [29.09.20119]
5. CynakoB B.®. BoyiHbBI 1 HaNpaBJIsAOMIKE CTPYKTYPHI B JIEKTPOTEXHUKE: y4eO. mocodue mo
Kypcy "Teoperndeckue OCHOBBI AJEKTPOTEXHHUKHU'" [DIeKTpoHHBIN pecypc]. — M.: U3paTenscTBO
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http://www.studentlibrary.ru/book/ISBN9785778230378.html
http://znanium.com/bookread2.php?book=989739
https://www.studentlibrary.ru/book/ISBN9785763837384.html
http://www.studentlibrary.ru/book/ISBN9785991205344.html

MI'TY um. H.D. baymana, 2010. — 29 c. - ISBN -- -
Pexxum nocryna: http://www.studentlibrary.ru/book/bauman_0457.html [29.09.20119]

0) 0onoIHUMENbHAS TUMEPAMypPa.:
1. I'yxoB H.IT. Cuctemsl amekTpocHaOx)eHus [ DNEeKTPOHHEIN pecypc]: yueOHuk. — HoBocu-
oupck: U3n-so HI'TY, 2015. — 258 c.

Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785778227347.html [26.09.2019].
2. HuxomaeBa C.H. DaeKTpodHEPreTHUSCKHE CETH U CUCTEMBI: Y4eOHoe nocobue / - Boiro-

rpaja: Boarorpaackuii rocyiapcTBEHHBIN arpapHblii yHuBepcutet, 2018. - 64 c.

Pexxum noctyna: http://znanium.com/bookread?2.php?book=1007833 [26.09.2019].

3. Pexxum mocryma: http://znanium.com/bookread2.php?book=989739 [26.09.2019].

4. Kucene H.H. MopenupoBanue pacnpocTpaHeHuss panuoBoiH B makere Wireless InSite
[DnmexTpoHHEI pecype]: yuebHoe mocobue. — PoctoB w//l: Usn-Bo KODY, 2018. — 107 c. - ISBN
978-5-9275-2698-7 —

Pexxum moctyma: http://www.studentlibrary.ru/book/ISBN9785927526987.html  [29.09.20119]

5. ComoB A.M. DnekTpoauHamMuka [ DIeKTpoHHBIH pecypc]: YueOHnoe nocodue. — M.: ['opsiuas
muHug - Tenexom, 2011. — 198 c. - ISBN 978-5-9912-0155-1 —

Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785991201551.html [29.09.20119]

6. I'puneB A.}O. OcHoBsl 3nekTpoaunHamMuk ¢ MATLAB [DnekTpoHHBIH pecypc]: y4ed. mo-
cobue / A.1O. I'punes, E.B. Unsun. — M.: Jloroc, 2017. — 176 c. - ISBN 978-5-98704-700-2 —

Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785987047002.html [29.09.20119]

6) npoepammHoe obecneyenue JUUEH3UOHHOE U c60000HO pacnpocmpansiemoe

Onepannonnas cucreMa Microsoft Windows

[Taket npuxnagusix nporpamMm Microsoft Office
- HpaBOBa}I CHUCTEMA «KOHch'IBTaHT IIJIFOC»
Bbpaysep Google Chrome

2) Unmepnem-pecypcoi
— U3Becrtus By30B «DnekTpoMexaHukay, http://electromeh.npi-tu.ru/ru/archive/
— MW3Bectus By30B «PaanosnektpoHukay, https://re.eltech.ru/jour#

— http://anekTporexandeckuii-noprai.pd/kniga.html

— Pammorexunueckuii caitt, https://radiotract.ru/link sprav.html

— OBC «lOpaiit». Pexxum mocryma: http://biblio-online.ru

— OBC «KoncynbraHT cTyaeHTa». Pesxkxum mpocryna: http://www.studentlibrary.ru
— OBC «Jlanby. Pexxum poctyna: http://e.lanbook.com/

— OBC «Znanium.comy. Pexxum goctyma: Www.znanium.com

0) npogheccuonanbrvie 6a3bl OAHHLIX U UHGOPMAYUOHHBLIE CNPABOUHBLE CUCTIEMbL
— Pammosnexrponuka http://window.edu.ru/catalog/resources?p_str=PagnosnexTponuka

[26.10.19]
— Crucoxk caiToB 1o paauossiektponuke http://radiostorage.net/page/3-spisok-sajtov-po-
radioelektronike.html [26.10.19]
— bank n300peTeHuii, TEXHOJOTHI U HAYYHBIX OTKPBITHIA: http://www.ntpo.com [26.10.19]
— Hayunas snekTponHas Oubnmnoreka www.elibrary.ru [26.10.19]
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http://www.studentlibrary.ru/book/bauman_0457.html
http://www.studentlibrary.ru/book/ISBN9785778227347.html?SSr=580133efb71319ace12f534bumagina
http://znanium.com/bookread2.php?book=1007833
http://znanium.com/bookread2.php?book=989739
http://www.studentlibrary.ru/book/ISBN9785927526987.html
http://www.studentlibrary.ru/book/ISBN9785991201551.html
http://www.studentlibrary.ru/book/ISBN9785987047002.html
http://electromeh.npi-tu.ru/ru/archive/
https://re.eltech.ru/jour
http://электротехнический-портал.рф/kniga.html
https://radiotract.ru/link_sprav.html
http://biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://www.znanium.com/
http://window.edu.ru/catalog/resources?p_str=Радиоэлектроника
http://radiostorage.net/page/3-spisok-sajtov-po-radioelektronike.html
http://radiostorage.net/page/3-spisok-sajtov-po-radioelektronike.html
http://www.ntpo.com/

— baza manaeix BUHUTU PAH http://www.viniti.ru/ [26.10.19]
— basa gaHHBIX pereH3upyeMoit auteparypsl SCOpus https://www.scopus.com [26.10.19]
— baza gannsix Web of Science https://apps.webofknowledge.com [26.10.19]

— T'APAHT. UudopmanmonHo-mipaBoBoi-ioptan http://www.garant.ru/
— TlpaBoBast cucrema «KOHCYJIBTaHT ILTFOCH

7. MaTepua/ibHO-TEXHUYECKOE o0ecredeHne T CHUTIHHbI

[Tomerienus, UCHOIB3yEMbIE IPU PeATU3ALUN AUCHUILINHBI, IPEICTABIIAIOT COO0H yueOHbIE
ayJUTOPUU /7S IPOBEJCHUS YUEOHBIX 3aHATUH.

JIeKIIMOHHBIE, MPAKTUYECKHUE 3aHATH U JTa00OpaTOpHbIE pabOTHI IPOBOJATCS B CHIEIIHATIH3UPO-
BaHHOH JIaOOPAaTOPUH FIMEKTPOTEXHUKHU M AIEKTPOHUKH, OCHAIEHHON KOMIUIEKTaMH J1ab0paTOPHOTO
000py10BaHus, J1abOpaTOPHBIMU CTEHAAMHU, U3MEPUTEILHBIM 000pYJOBaHUEM, TEXHUUECKUM 000pY-
JIOBaHUEM, 00ECTICUNBAIOIINM TIPOBEICHUE 3aHATHI.

[Tomemienust (ayIMTOPHH) JIs1 CAMOCTOSITEIBHON pabOTHI 00YJaIONINXCSl OCHAIIEHBI KOMITBIO-
TEPHOM TEXHUKOM, NOJKITIOUEHHOH K ceTu «HTepHeT» 1 00eCcIeYeHHOM JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPeNly By3a.
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https://apps.webofknowledge.com/
http://www.garant.ru/

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanmsmMu PI'OC BO mo HampaieHHIo
13.03.02 DnexTposHepreTHKa U MEKTPOTEXHUKA

Astop: 1.¢.-M.H., nonient O.A. lleiinep
Peuensenr:
1.T.H., HayanbHUK otaesa AO "OnbeiTHoe KoHCcTpykTOpCcKkoe bropo MammmHocTpoeHus

um. U. U. Appukanrosa" B.A. IlanoB

[TporpaMma yTBepkIeHa Ha 3aCETaHUN OOBEAMHEHHON METOAMYECKON KoMuccuu VHCTUTYTa OTKPHI-
TOro oopazoBaHus U GUIMAIOB YHUBEpcUTETa, TpoToKoa Ne 13 ot 29.04.2019 1.
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