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[Iporpamma pexkomeHAOBaHa K YTBEP)KIACHUIO y4eHbIM coBeToM mHctutyra MPUT, mporokon ot
22 anpens 2025 1. Ne 3.

PaGouas nmporpamma 3apeructpupoana B YMY, peructpanuonnsiii - Ne 11.03.01-P-45.
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1. IEJIM Y1 3AJJAYM OCBOEHUSI JUCIIATIIAHDBI

1.1. Heabio ocBOeHHSI AUCHUILIMHBI SIBJSIIOTCA YIIIYOJICHHE 3HAHUN B O0JACTH TEOPHH
ANEKTPOMArHUTHOTO TIONS W (QOpMUpOBaHHWE HEOOXOMUMBIX KOMIICTEHIIMN JJisi OBJAJICHUS
HaBBIKAMU TIPOBEJCHHS aHalW3a (PHU3MUECKUX TPOILECCOB, MPOUCXOASIIMX B Pa3IAYHBIX
HAMPaBIIOIMNX cHcTeMax, ycrpoiictBax CBY, 0qHOPOIHBIX U HEOJHOPOIHBIX Cpeax; HABBIKAMH
MIPOBEJICHUSI OKCIICPUMEHTAJIBHBIX HUCCICIOBAHHA JJIEKTPOMArHUTHBIX TIIOJIGH B Pa3IMYHBIX
HAIMPAaBIIAIOIINX CTPYKTYPaxX U pe30HATOpaX.

1.2. 3agauyu ocBOeHMsI TUCHUILIHHBI (MOTYJINA):

OCHOBHBIMU 337]a9aMU U3YYCHUS AUCIHUILTUHBI SBIISIOTCS

— (popMupoBaHUE Y CTYJICHTOB 3HAHUI, HABHIKOB U YMEHHIA, IIO3BOJISIONINX BBISBIIATH €CTE-
CTBEHHO-HAYYHYIO CYIIHOCTh MPOOJIeM, BOSHUKAIONINX B X0JI€ MPOPECCHOHATBHON ACSITETbHOCTH;

— (hopMupOBaHKE y CTY/ICHTOB 3HAHUI, HABBIKOB U YMEHUIA, MO3BOJISIONIMX PUBJICKATH IS
WX PEIICHHUS COOTBETCTBYIOMIUI (PU3HKO-MAaTEeMaTHUECKUH arapar;

— (hopMHPOBAHKE Y CTYJICHTOB HABBIKOB aHATN3a JJICKTPOINHAMUYICCKIX 33]1a4;

— (opMUpOBaHHE y CTYJACHTOB YMCHHS MPOBOJUTH CAMOCTOSITCIBHBIN aHAIN3 (PU3UUECKUX
MIPOIIECCOB, MPOUCXOASAIIMX B Pa3IHMYHBIX HAMPABISIONIMX CUCTEMAaX, YCTPOUCTBAX CBEPXBBICOKUX
9acTOT, B OJJHOPOHBIX ¥ HEOJHOPOIHBIX CPEIaX M Ha ECTCCTBCHHBIX PaJHOTpaccax.

— O3HAKOMJICHHE C M3MEPHTEIBHOM ammapaTypod W METOJaMHU TPOBEICHHS 3KCIICPHMEH-
TaJbHBIX HCCICIOBAHUHN SJICKTPOMATHUTHBIX IOJIEH B PA3JIMYHBIX HAMPABISIONIMX CTPYKTypax U
pe3oHaTopax

— 03HAKOMJICHHE CTYACHTOB C CHCTEMOW aBTOMATH3WPOBAHHOTO MPOCKTHPOBAHUS MHKPO-
BOJIHOBBIX ycTporcTB Ansys HFSS.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

VYyeOHas nucruruiiHa (MOIynb) «DJIEKTPOAUHAMUKA M PAaCIpOCTpaHeHue paauoBoiH. J[o-
MOJHUTEJIbHBIC TJIaBbD» BKJIIOYEHA B IEpPEUCHb BAPMATHBHOW YACTH AUCHUILUIUH ((opMHUpyemMOi
y4acTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHUI) IO BRIOOPY (3ampocy CTYJIECHTOB), HAIIPABICHHBIN Ha
yriIyOJIeHHE YPOBHS OCBOCHMSI KOMITETCHIIMHA. [IUCIUIIIMHA peann3yeTcsl B COOTBETCTBUH ¢ Tpebo-
panussmMu OI'OC, OIT BO u VII.

JucnumimHa OasupyeTcss Ha cleayrooumux aucuumiuHax: «®Dusukay, «MaTtemaThkay,
«DQNEeKTPOIMHAMUKA U PACTIPOCTPAHEHUE PATUOBOIIHY.

JucnumimHa «NeKTpoAMHAMUKA U paclpoCTpaHEeHHE PaguoBOJIH. J(ONOJHUTENbHbIE TT1a-
BBI» SIBJIIETCS OCHOBOIIOJIAraloIlel NI M3YYEHHs CIEAYIOIUX AUCUUIUIMH: «YcrpoiictBa CBY n
aHTeHHbD», «MukpoanekTpoHHble yctpoiictBa CBU», «MuTterpansHas CBU-cxemorexHukay, «On-
TUYECKHUE YCTPOWCTBA B pajuoTeXHUKe», «DnekTpoHHble CBY u kBaHTOBBIE MPHOOPHI», «OnTO-
AJIEKTPOHHBIE U KBaHTOBBIE TpuOopsl CBY».

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCIIAITJIMHBI

3.1. IIporecc u3ydeHUss AUCHUIUIMHBI (MOJIYJIsl) HAMpaBlieH Ha (OPMHUPOBAHHE DIIEMEHTOB
cnenyromeid nmpodeccrnoHanbHoi kKoMrereHmu B cootBeTcTBUU ¢ OITOIT BO mo cnernuansHOCTH
11.03.01 «Paguorexuukay:

[NKC-1 Cnioco6eH BBITOMHATH MATEMAaTHYECKOE MOJICIUPOBAHNE OOBEKTOB M MPOIIECCOB IO
TUMOBBIM METOJMKaM, B TOM YHCJI€ C MCIOJb30BaHUEM CTAaHJIAPTHBIX MAKETOB MPUKIAIHBIX MPO-
rpamMM, OCYILECTBIISATh TECTUPOBAHUE PATMOAIEKTPOHHOW amnmapaTypbl C WCIOJb30BAaHHEM COBpE-
MEHHON U3MEPUTEIBHON TEXHUKMU.



dopMupoBaHUEe yKa3aHHBIX KOMIETEHIMHA pa3MeleHo B Tadmure 1.

Tabnuma 1 - DopMupoBaHre KOMIETCHIINNA TUCITUTLTHHAMEI

Hanmenosanue CemecTpbl (POPMUPOBAHKS KOMIIETEHIMIH IUCIUILTMHAME
JUCUUILINH, (OPMUPYIOLIUX
KOMIIETCHIIHIO
COBMECTHO 2 3 4 5 6 7 8
1IKC-1

Onekmpoounamuka u  pac-
npocmpauerue  paouogo.iH.
Hononnumenvhvie 2naswl

Hanpasnarowue u xoneba-
menvhuvie cucmemvr CBY

Ochogul KOMNbIOMEPHO20
npoexmupoganus POC

Cmamucmuueckas meopus
paduomexnuqecmx cucmem

Paouoasmomamuxa

(DyHKL{LlOHaJZbHOe Modeﬂupo-
68dHUe

Onmuueckue ycmpoiicmea 6
paouomexuuxe

Paouomexnuueckue cucme-
Mbl

Yempoiicmea CBY u anmen-
Hbl

Jlabopamopnulii  npakmuxkym
nO NPOEKMUpPOBaHulo UuHme-
2PUPOBAHHBIX MOOYIel Yugh-
P080Il 06pAbOMKY CUSHANLO8

Ochogbl mexHuku paouonpu-
ema

Paouonepeoarowue ycmpoii-
cmeda

Lugposas obpabomra cue-
HA08

Muxkpoanexmponnuie
yempoticmea CBY

Hnmeepanvuasn CBY-
CXeMOMEXHUKA

Tenesuoenue u eudeomexmu-
Ka

Lugposas ayouo- u euodeo-
MexXHUKa




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB 06y'leH]/I$l Mo TUCHUIIVIMHE, COOTHECCHHBIX C IVNIAHUPYEMBIMH pe3yJbTaTaMi OCBOCHUSA (o)1

Tabnuma 2 — Ilepeyenp nmaaHUPyEMbIX pe3yIbTaTOB O0yUEHUS MO JUCIUILIMHE, COOTHECEHHBIX C INTAHUPYEMBIMU PEe3yIbTaTaMH OCBOCHHUS

Koa n HaumMeHoBaHue
KOMIETEeHIHH

Koa u HauMeHoBaHune
HHIHKATOPA A0CTHIKe-

HUSA KOMIIETCHI MU

IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIMHE

Ouenouynbie matepuajsl (OM)

Texkyuiero
KOHTpOJIst

IIpomeskyTOUHOM
aTTecTaluu

[TIKC-1. CriocoGeH BHI-
HIOJTHATH MaTeMaTHIECKOe
MOJICTTMPOBaHNE 00BEKTOB
U IIPOIIECCOB 10 THIIOBBIM
METOJIMKaM, B TOM YHCJIE C
UCIIOJIb30BAaHUEM CTaH-
JIAPTHBIX MAKETOB MpPU-
KJIaJHBIX ITPOTPaMM, OCy-
HIECTBIISIT TECTUPOBAHUE
pabOThI paIuO3ICKTPOH-
HOH amnmapaTypsl ¢ Huc-
TIOJIE30BaHNEM COBPEMEH-
HOM N3MEpUTENBHOMN TeX-
HUKH

Ocsoenue Oucyuniunbl

00beKmos uHmeﬂﬂEKmyaﬂbHOZZ cobcmeennocmu u

npuyacmuo k¥ T®@ B/01.5 (IIC 06.005 «Cneyuanucm no >3Kchiyamayuy paouodieKmpoHHbIX CpeOCms (UHHCeHep-
IEKMPOHUK)»), peuiaen 3a0a4u npogedeHUs MOOTUPOBaHUs 00BEKMO8 U NPOYECCo8, 8 MOM HUCIe ¢ UCNONb308AHUEM CIMAHOADIHBIX NAKENO8
NPUKTAOHBIX NPOSPAMM, NPOSEOEeHUs. MeCMUPOBAHUs PAOUOITEKMPOHHOU annapamypbl ¢ UCHOIb30BAHUEM COBPEMEHHOU UMePUMENbHOU meX-
HUKU, QHATU3A HAYYHO-MEXHUYECKOU UHMDOPMAYyUU, OMeyecmeeHHO20 U 3apyOeicHo20 Onvlima no memamuke Uccie008aHus, Yuacmus 6 niaHu-
posanuu u nposedeHuy IKCHEPUMEHINO8 No 3a0aHHOl Memooduke, oOpabomke pe3ynbmamos ¢ npuUMeHeHueMm CO8PEeMEeHHbIX UHPOPMAYUOHHBIX
MEeXHON02UTI U MEXHUYECKUX cpeoCcms, coCmagienus 0030pos u 0m4emos no pe3yibmamam nposooUMbIX UCCIeO08AHUL; OP2AHUZAYUSA 3aUUmMbl
DPe3yabmamos uccied08anull U pazpabomox

UIIKC-1.1. Crpour
¢usnyeckue U Marema-
THUYECKHE MOJIENH Y3-
0B U OJIOKOB paaHo-
TEXHUYECKHAX
YCTPONCTB H CHCTEM.

3HAThb!

— METOABI HCIOJIb30-
BaHUSA OCHOBHBIX
YPaBHEHUH 3JIEKTPO-
MarHuTHOTO oJIst
Ipu  pacderax Ipo-
CTEHIINX  CTPYKTYp
JUISL M3ITy9eHHS DIIeK-
TPOMAarHUTHBIX BOJIH;
— YCIOBHUS pacrpo-
CTpaHEHHMs pazuo-
BOJH B Pa3IMYHBIX
cpenax;

— OCHOBHBIC THIIBI
pPEe30HATOPOB, NPHMeE-
HSEMBIX B TEXHHKE
CBY u mx xapakre-

PUCTHKY;
— OCHOBHBIC THIIbL
JINHUHI repenadu,

MIPUMEHSEMBIX B TeX-
Huke CBY, ux xapak-
TEPUCTHUKH;

YMerh:

— TPOBOJHTH aHAJH3
(usnyeckux mporec-
COB, MPOUCXOISIINUX
B Pa3UYHBIX JIMHUAX
mepeaayn, pe30HaTo-
pax H® yCTpPOHCTBax
CBY, B 0AHOPOJHBIX
u HEOJTHOPOTHBIX
cpenax.

Baanern:

— HaBBIKAMH IIPOBE-
JIEHUsI U3MEpPEHU U
pacuetoB (B TOM
4yyclle € IIOMOIIBIO
OBM)  xapakrepu-
CTHK BOJH pa3ind-
HBIX JIMHUHI nepena-
4Yd U PE30HATOPOB
CBU.

Ounas_¢opma 00y-
YeHHS:

Bompocsr s ycr-
Horo cobecenoBa-
HHA 1o JlabopaTop-
HBIM pabortam; OT-
4eThl 1O Jabopa-
TOPHBIM padoTam;
I'paduueckas pabo-
Ta;

Tectsl Ha
¢dbopme moodle

miarT-

3aoyHag dbopma

o6yuenus:
Bompocsl ans yer-
HOro cobOecenoBa-
HUs 1o Jadopatop-
HBIM pabortam; OT-
4eTsl 10 Jabopa-
TOPHBIM  paboram;
KOHTpOJbHAsA pabo-
Ta

Bonpocs! ans yctHo-
ro cobecenoBaHuUs:
OUJIETHI




— 0coOeHHOCTH pac-
MIPOCTPaHEHUs JIeK-
TPOMAarHUTHBIX  MO-
Jel B pa3Iu4HBIX
JIMHUSIX nepenadn
SHEPTUH U B pa3nnd-
HBIX cpenax.




4. CTPYKTYPA U COAEPKAHUE JUCIIAITJIMHBI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT Mo ceMmecTpam

OO6mast Tpyao€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad.ea. wim 108 ywacos, pacmpenerne-
HHE YacoB 110 BHIaM pa0dOT U CeMEeCTpaM IpeICTaBiIeHO B Tabmuie 3.

Tabmuma 3 — Pacripeaenenne Tpy10EMKOCTH JUCITUIIIIMHBI 110 BUaM paboT Mo ceMecTpaM

JJ1st cTy1eHTOB 04HOM (p)OpMBbI 00yUeHUs

TpynoémkocTh B yac

Bup yuyeOHoii padoThI Bcero B 1.4. mo cemecTpam
qac. 5 cem | | |

@opMaT U3yYeHHUs U CHUTIIMHBI OYHast
OO0mas Tpy10EMKOCTD IUCLHUIUIMHBI 10 108 108
y4eOHOMY ILIIaHy
1. KontakTHas padora: 36 36
1.1. AyautopHasi pa6oTa, B TOM YucJe: 34 34
3aHATHUSA JeKIMOHHOTO THMa (J]) 17 17
3aHATUs ceMuHapckoro tuna (I13-cemunapsl,
NPaKTHYECKHE. 3aHSITUS U JIp.) B B
nabopartopsbie padboTsl (JIP) 17 17
1.2.BHeayiuTopHas, B TOM YHcJe 6 6
TEKYIIUH KOHTPOJb, KOHCYJIbTALMU IO JWUCIHU- 5 5
TUIMHE
KOHTaKTHasi paboTa Ha MPOMEKYTOYHOM KOHTpO-
ne (KPA)
2. CamocrosiTeannasi padora (CPC): 32 32
KOHTpOJIbHast paboTa
CaMOCTOSITENTLHOE HM3y4YCHHE DPAa3J]IeoB, CaMOIIO/-
roToBKa (IpopaboTKa M MOBTOPEHHUE JIEKIIMOHHOTO
MaTepuaiga M marepuana y4eOHUKOB U yueOHbIX| 32 32
ocoOui, MOArOTOBKA K JJaOOPaTOPHBIM M MPAKTH-
YECKUM 3aHATHUSIM)
IToxroroBka K 5k3aMeHy (KOHTPOJIb) 36 36

JJ1s1 cTYIeHTOB 32049H0i (POPMBI 00y4eHHA

TpynoémkocTh B yac

Bup yueOHoii padoThI Bcero | B 1.4. mo cemecTpam
uac. | 6cem | | \

4. ®opmaT U3y4eHusl AU CUUILIMHBI 3a04Has

OO0masi Tpy10éMKOCTb UCIUIUIMHEI 110 Y4eOHOM]) 108 108

TUTaHy

1. KontakTHas pabora: 29 29

1.3.AynuTopHasi pa6oTa, B TOM YHcJIe: 22 22

3aHATUs JeKunoHHOoro tuna (JI) 10 10




3aHsATUS  cemuHapckoro Tuma  (I13-cemunapsl,
IIPAKT. 3aHATHSI U Jp)

nabopartopubie paboTsl (JIP) 12 12
1.4.BHeayauTopHasi, B TOM YHCJI€ 7 7
TEKYIIUA KOHTPOJIb, KOHCYJIbTAIMA IO JUCIHU- 7 7
TUTHHE

KOHTaKTHasi paboTa Ha MPOMEKYTOUYHOM KOHTPOJIE

(KPA)

2. CamocrosTeabHas padora (CPC) 70 70
KOHTpOJIbHAast paboTa 20 20

CaMOCTOSITEJIbHOE M3YUYEHHE pa3fiesioB, CAMOIMOAr0-
TOBKa (IIpopabOTKa U MOBTOPEHUE JIEKIITMOHHOTO Ma-
Tepuana U Marepuana y4eOHHUKOB M Y4EOHBIX I10CO-
Ouii, MOJIrOTOBKA K JIA0OPATOPHBIM U MPAKTHUECKUM|
3aHATHUSM, KOJJIOKBUYM H T.JI.)

[ToaroroBka k sx3amMeHy (KOHTPOJIb)




4.2. Coaep:kanue AUCUUILTUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 — ConeprkaHue AUCHUILUIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, I CTYJACHTOB OYHOM/3a09HOM POPMBI 00yUeHUS

Ilnanupyemble Bujnbl yue6Hoii padoThI
KonrakTHasi pabora
(koHTpoIHpYeMBbIe) P E HaunmenoBanue
- S
PE3yJALTATLI 0CBOE ) o = HCIO0JIb3YeMBbIX HaumenoBanue
HUSA: 2 28 =8 |53 S
: = = ; 2= o = 7 AKTHBHBIX H pa3pabdoTaHHOroO
ko1 YK; OIK; K HaumeHnoBanue pa3jesios, TeMm - & S - | B2 Bun CPC
’ ’ E = 32 ; ; S 0ol HMHTEPAKTHBHBIX DJIEeKTPOHHOI0 Kypca
S &= =
1 MHMKATOPBI g S8 E& |gE 3 00pa3oBaTeJbHBIX (TPYIOEMKOCTB B Yacax)
JAOCTHIKEHUSsI 3 e 'S S [ S8% .
N = & A 23 |58 TeXHOJIOT Hii
KOMIICETeHIMH = = 9 O &
5 CEMECTP
[IKC-1 Pasnean 1. Hampasnsiemble 3J€KTpOMarHiTHBIE BOJIHBI 1. InaraocTiaecKuit «ONeKTpoAMHAMUKA U
HIIKC-1.1 Tema 1.1. Boansl B npsiMOyrosb- 0€301ICHOYHBII KOHTPOJIb, | PACIPOCTPAHECHHE PATUO-
HOM BoJHOBoJe. OCHOBHas BOJHA JydIle B3aNMOKOHTPOJIb; | BOJIH. JlOMOTHUTENbHbIE
Y BOJIHBI BBICIIMX THUIOB, CTPYKTY- TJIaBBI»
PBI MOJIEH. 2. PaznoyposHeBbie kaue- | http://education.nntu.ru/c
Tema 1.2. BosHbI B KPYyIJIOM BOJI- CTBCHHBIC, PACUCTHEIC, ourse/view.php?id=69
HOBoJle. OCHOBHAsI BOJTHA M BOJIHBI rpaduueckue 3agaHusl.
BBICIIMX THIIOB, CTPYKTYPBI TIOJIEH.
IToaroroska K
nmabopaTopHOH
JlaGopaTopHas padora Nel. patop
W3ydeHue cBOMCTB MPSAMOYTOJIBHO- padote,  nanca-
4/4 HHE OTYeTa
IO ¥ KPYTJIOTO BOJTHOBOZOB. [6.1.1], [6.1.2]
[6.1.3], [6.1.4],
[6.2.2]
IoxroroBka K
JladopaTopHasi padora Ned. Mo- nabopaTopHoi
JEITNPOBaHNE BOJIHOBELYIITUX 5/ pabore, Hammca-
ctpyktyp CBU-nnamazona 8 CAIIP HUE OTYeTa
HFSS [6.1.1], [6.1.2],
[6.1.3], [6.1.4],
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IInanupyemsbie Buabl yuedHoii padoThl
(KOHTpOJIMPYyeMBbIe) KonTakrHas padora = = HauMenosanme
pe3yJabTaThl 0CBOE- o ) g, % E o HCIO0JIb3YEeMbBIX HaumeHnoBanue
HHSA: g = § % g s 2 g AKTHBHBIX U pa3pabdoTaHHOTO
ko1 YK; OIK; IIK HaunmeHnoBaHnme pa3aesioB, TeM = = T S & S B Bupg CPC HHT 3
= cZ 2E |85 8 €PAKTHBHBIX JIEKTPOHHOTO Kypca
1 HHHKATOPLI § & S g = 2 g @) 00pa3oBaTebHbIX (TPyIOeMKOCTh B Hacax)
JMOCTUIKECHUS ) e = ® = = g ~ .
KOMIeTeHIHMii = é -9 é- s 8 S_ TEXHOJOIruid
[6.2.2]
Tema 1.3. Ilepuoanueckue 3amen-
nAromue  cucTeMbl.  I[IpoctpaH-
CTBCHHBIC TapMOHHKH. OIEKTpPO-
MarHUTHBIC BOJIHBI B TpeOCHUYATON
cTpykType. Jucmepcust B rpedeH-
4aTOW CTPYKTYpE.
[ToaroroBka K
nmabopaTopHOH
JlaGopaTopHas paGora Ne3. pabote, Hammca-
I'pebenuaras 3amemisromas CH- 4/4 HHUE OTYCTa
cTema. [6.1.1], [6.1.2],
[6.1.3], [6.1.4],
[6.2.2]
CamocrosiTesibHasi  padora 1o 9/12
ocBoenmio 1 pa3gena:
KOHTPOJIbHasi padora -/9
Hroro no 1 pazaeny -- 13/8 - 9/21
IKC-1 Pasgen 2. Pezonaropsl 1. narHoctudeckui «ONEeKTpoANHAMHKA U
HIIKC-1.1 Tema 2.1. OGHCMHEIE PE3OHATOPEL 0E30IICHOYHBII KOHTPOJIb, | PACIPOCTPAHEHHE PaIHO-
JTOBPOTHOCTS PE3OHATOPOB. JydIlle B3aNMOKOHTPOJIB; | BOJH. [lOTIOTHUTEBHEIE
[MoaroroBka K rHaB_H» .
HaGopaTopHoii 2. Pa3HOYpOBHEBBIE Kaue- http.//ec_jucatlon.pntu.ru/c
pabote,  Hamica- CTBEHHbIC, PaCUETHBIE, ourse/view.php?id=69
JlaboparopHas pagora Ne2. O0b- 4/4 e OT(’{eTa rpaduyueckre 3aaaHus;
€MHBIE PE30HATOPHI. [6.1.1], [6.1.2],
[6.1.3]. [6.1.4], 3. :l"ecmpOBaHne Ha OH-
[6.2.2] naH-maThopme
Tema 2.2. JIusiekTpudecKue pes3o- 31 [Toaroroska K
HATOPBI. JICKIHSIM
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IInanupyemsbie Buabl yuedHoii padoThl
(koHTpOIHpYeMBbIe) KonrakTHas pabora ® HaumenoBanue
PE3yALTATLI 0CBOE- o ) % = o HCTIOJIb3yeMBbIX HaumeHnoBanue
HuA: e 23 E& |5 3 = p
= g 55 | g F AKTHBHBIX U pa3pabdoTaHHOTO
ko1 YK; OIK; IIK HaumeHnoBanue pasienos, TeM = s S & S B Bug CPC HHT 3
= sz 2E 850 €PAKTHBHBIX JIEKTPOHHOTO Kypca
1 HHHKATOPLI § & é g = 2 g ?3 00pa3oBaTebHbIX (TPyIOeMKOCTh B Hacax)
AOCTIEREH U = S 3 25 287 TeXHOJIOTHii
KOMIeTeH IMii = =S| =9 S &
[6.1.1], [6.1.4],
[6.2.3]
TectupoBanue Ha
CamocrosiTesibHasi padora 1o 7/12 wiatgopme  MOO-
OCBOEHHIO 2 pa3jea: dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTPOJIbHasi padora -/9
Hroro mo 2 pasaeny 3/1 4/4 -- 7/21
T[IKC-1 Pa3gen 3. AHU30TpOITHBIE CPEabI 1. IuarHocTHYECKHUI «ONeKTpoAMHAMUKa U
HIIKC-1.1 [Toxaroroska K | 0€30IICHOYHBIN KOHTPOJIb, | PACTIPOCTPAHCHHE PaIHO-
Tema 3.1. Kpucrtamiel 4 HCKyC- 1/05 JIEKIUSM Jydille B3aUMOKOHTPOJIb; | BOJIH. [lOMOTHUTENbHEIE
CTBEHHBIC IUAJICKTPUKH. ' [6.1.2], [6.1.4], TTIaBBI»
[6.2.1] 2. PasnoyposHeBbie kaue- | http://education.nntu.ru/c
IMoaroroBka K | CTBEHHBIE, PaCUETHBIE, ourse/view.php?id=69
Tema 3.2. DONEeKTPOMarHUTHBIE 32 JIEKIUSM rpadMUECKUe 3a1aHHu;
SIBJICHUSI B (heppUTaX. [6.1.2], [6.1.4],
[6.2.1] 3. TectupoBanme Ha OH-
Tema 3.3. PacmpocTtpaneHue 3Jex- ITonroroBka K | nakH-nnaTdopme
TPOMATHHTHBIX BOJIH B HOHHM3UPO-| o ¢ JEKIHSIM
BAaHHOM Tra3e¢ B MPUCYTCTBUH IIO- ' [6.1.2], [6.1.4],
CTOSIHHOT'O MardHMTHOTO ITOJISI. [6.2.1]
TectupoBanue Ha
CamocrosiTesibHasi  padora 1o 8/12 wiatrgopme  MOO-
OCBOEHHIO 4 pa3aena: dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTPOJbHasi padoTa
Hroro no 3 pasmeny 2/4 _ __ 8/12
IKC-1 Pa3nen 4. PacnipocTpaneHue paaroBOJIH 1. lmarHocTrdecKuit «DNEeKTpOAMHAMUKA U
HIIKC-1.1 Tema 4.1. Knaccuduxarnms pa)mo-| 1/0,5 | | IToaroroska K | 0€301IEHOYHBIN KOHTPOJIb, | paCIIPOCTPAHEHUE PaUO-
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IInanupyemsbie

Buabl yueGHoii padoThl

(KOHTpOJIMPYyeMBbIe) KonTakrHas padora = = HauMenosanme
PE3yALTATLI 0CBOE- ® @ % = o HCMOJIB3YyeMbIX HaumenoBanue
HUSA: e 23 E& |5 3 =
g s 5 |s T AKTHBHBIX U pa3padoTaHHOrO
ko1 YK; OIK; IIK HaunmeHnoBaHnme pa3aesioB, TeM = = T S & S B Bupg CPC HHT 3
= =z zE |50 €PaKTHUBHBIX JIEKTPOHHOTO Kypca
1 HHHKATOPLI § & é g = 2 g ?3 00pa3oBaTebHbIX (TPyIOeMKOCTh B Hacax)
AOCTHHKEHUS 2 e s SZ|287 TeXHOJIOTHii
KOMIeTeH IMii = = = é' 5 15 &
BOJIH [0 JIMana30Hy 4acToT U CIIO- JCKIUSIM JydIie B3aMMOKOHTPOJIb; | BOJIH. J[OMOMHHUTEBHBIC
co0y pacrpocTpaHeHHus.. [6.1.2], [6.1.4], TJIaBBI»
[6.2.1] 2. PaznoypoBHeBbie kaue- | http://education.nntu.ru/c
Tema 4.2. Tloje HW30TPONMHOrO H IMoaroroBka K | CTBEHHBIE, PacCUeTHBIE, ourse/view.php?id=69
HAMpaBJICHHOTO U3Ny4yareneil B 15/1 JeKIUSIM rpaduyueckue 3a1aHus;
CBOOO/IHOM MPOCTPAHCTBE. ' [6.1.2], [6.1.4],
[6.2.1] 3. TecTupoBaHue Ha OH-
Tema 4.3. PacmpoctpaHeHue 3em- [ToaroroBka K | TaiiH-nmaTdopme
HBIX PaHOBOIH. TEKIHSIM
10,5 [6.1.2], [6.14].
[6.2.1]
Tema 4.4. PacnpoctpaHeHue pa- [ToaroroBka K
JIMOBOJIH B Tpomnocdepe. 2/15 JIEKIHSIM
' [6.1.2], [6.1.4],
[6.2.1]
Tema 4.5. PacnpoctpaneHue pa- [MoaroroBka K
JIMOBOJIH B HOHOC(EpeE. JEKIUSIM
15715 [6.12], [6.1.4]
[6.2.1]
TectupoBaHue Ha
CamocrosiTesibHasi padora 1o 8/14 wiatrgopme  MOO-
0CBOEeHHIO 4 pa3nena: dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTpOJIbHasi padoTa -2
HWroro no 4 pazneay 7/5 - - 8/16
HUTOI'O 3A 5 CEMECTP 17/10 | 17/12 -- 32/70
HUTOI'O MO JMCHOUIIJINMHE 17/10 17/12 -- 32/70
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

JlJis OCyIIEeCTBICHHUS TEKYIIETO KOHTPOJISI 3HAHUH 00yJaromuxcsi chOpMyIUPOBAHBI TEO-
peTHYecKHe BOIPOCH 110 TeMaM JabopaTOpHBIX paboT u TecThl Ha miardopme Moodle (mms cry-
JIEHTOB CO3/IaH JJIEKTPOHHBIN Kypc «DIEKTPOJMHAMUKA U PACHpPOCTPaHEHHE paaroBONH. Jlo-
TIOJTHUTEITbHBIC TJIaBBD» Ha iatopme Moodle:
https://education.nntu.ru/course/view.php?id=69).

Taxxe chopMHUpOBaH MEPEYCHb BOMPOCOB, BHIHOCHMBIX Ha MPOMEKYTOUHYIO aTTeCcTa-
1o B (hopMe IK3aMeHa.

VYKa3aHHBIA KOMILUICKT OIEHOYHBIX CPEICTB SIBIISICTCS HEOThEMIIEMOW 4YacThio (hoHIA
OIICHOYHBIX CPEJICTB U XpaHUTCs Ha Kadenpe «PU3MKa U TEXHUKA ONTHYECKON CBSI3M».

Onwucanue mokasatelieii 1 KPUTEPHEB KOHTPOJISI YCIIEBAEMOCTH, OITMCAHUE KA OIICHH-
BaHUs MPHU TEKYIIeM KOHTpOJIe (KOHTPOJIBHBIC HEIETN) U OICHKA BBIMOJIHCHHS JIA0OPATOPHBIX
paboT npuBeeHO B TabIuUIIe 5.

Tabnuma 5 — Onucanue nokasareneil U KpUTepUeB KOHTPOJIS YCIIEBA€MOCTH, OMMCAHHUE IIKAJ
OIICHUBAHMSI IIPU TEKYIIEM KOHTPOJIE (KOHTPOJILHBIC HECN) U OIICHKA BBIMTOJTHCHUS
J1a00paTOPHBIX padOT

HIkana KonTpoabsHas Henenst
3auyer
OllcHHUBaHHUSA
40<R<=50 OTan4Ho
30<R<=40 Xopor1iio 3a4eT
20<R<=30 Y 10BNIETBOPUTEIBHO
0<R<=20 HeynosnerBopurenbHo HE3ayeT

[Ipyn nmpomeXyTO4HOM KOHTpPOJIE YCIIEBAEMOCTHb CTYJIEHTOB OLIEHMBACTCS IO YETBIPEX-
0aJUIBHOM CUCTEME «OTIMUYHOY, «XOPOIIO», «YAOBIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIILHO.
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Ta6JII/IHa 6 — KpI/ITepI/II/I OLICHUBAaHUs pE3yJibTaTa 06y‘leHI/IH 10 JUCHUINIIMHE M IIKaJIa OOCHWBaHUA

Koa n HaumeHoBa-
HHE KOMIETeHIMH

Ko m HanMeHOBaHME HHIH
KaTopa J0CTUKeHUS KOMIIe
TEeHIUH

Kpurtepnu onieHnBaHus pe3yibTaTOB 00y4eHHS

Orenka
«HEeYJA0BJIeTBOPUTEIbHOY
/ «HE 3a4TEHO»
0-59%

OT max peUTUHIOBOH
OIIGHKH KOHTPOJIS

Orenka
«yAOBJIETBOPUTEIBHOY /
«3aYTEHO»

60-74%

OT max peUTUHIOBOM OLIEH-
KW KOHTPOJIS

Orenka
«xopommo» /
«3aYTECHO»
75-89%

OT max peUTHUHrOBOM
OLICHKH KOHTPOJISI

Orenka
«OTJIHYHO /
«3a4TEHO»
90-100%

OT max peUTUHIOBOH
OIICHKH KOHTPOJIS

TIKC-1. Cniocoben
BBIINOJIHATE MaTeMa-
THUYECKOE MOJIEIUPO-
BaHUE OOBLEKTOB U
MPOLECCOB O TUIIO-
BBIM METOJHMKAM, B
TOM YHCJIE C MUCIOJIb-
30BaHUEM CTaHAAPT-
HBIX IaKETOB MpHU-
KJIQAHBIX IPOTPaMM,
OCYULIECTBJIATD TE-
CTHpOBaHUE pabOTHI
Paarol3IEKTPOHHON
anmapaTtypsl ¢ Uc-
MOJIb30BaHUEM CO-
BPEMEHHOU U3MEpU-
TEJIbHON TEXHUKU

UIIKC-1.1. Crpoutr ¢usu-
YecKue M MaTeMaTHYeCKue
MOJCIH Y3JI0B M OJIOKOB
PaIUOTEXHUYCCKUX
YCTPOWCTB U CUCTEM.

He 3HaeT MeTOABI UCIIONIB30-
BaHUSI OCHOBHBIX YpaBHEHHMH
JIEKTPOMArHUTHOTO  TIONA
IpU pacyeTax MPOCTEHIIUX
CTPYKTYp AN U3Iy4YeHHA
JIEKTPOMAarHUTHBIX  BOJIH;
YCIOBHUS  PacHpOCTPaHEHUs
pafuMOBONH B  Pa3IHUYHBIX
cpelax; OCHOBHBIE  THIIBI
PE30HATOPOB, NPUMEHIEMBIX
B TexHuke CBY ux xapakxre-
PUCTUKH, OCHOBHBIE THIIBI
JIUHUN Tepenadd, MPUMEHs-
embix B TexHuke CBY, wux
XapaKTepUCTUKH; OCOOEHHO-
CTH pacHpOCTPaHEHHs 3JICK-
TPOMArHUTHBIX IOJIEH B pas-
JUYHBIX JIMHUAX Tepernavu
SHEPIrMM M B PAa3IUYHBIX

cpenax.
He ymeer npoBonuTh aHamms
(usmueckux MPOLIECCOB,

MPOUCXOJIIMX B Ppa3iiny-
HBIX JIMHMAX [Epejadd, pe-
30HAaTOpax U YCTPOMCTBax
CBY, B OmHOpPOIHBIX M He-
OJTHOPOJHBIX Cpeax.

He Bnaneer HaBbIKamMu Mpo-
BEJICHUsI M3MEpPEHUN U pac-

Moxer  chopMynIHpOBaTh
METObI HCTIONB30BaHUs
OCHOBHBIX YPaBHEHHI 3JIEK-
TPOMAarHUTHOTO TONS TpH
pacuerax IIPOCTEUIINX
CTPYKTYp M H3Iy4yeHUS
NIEKTPOMAarHUTHBIX  BOJIH;
YCIOBUSL  PacpOCTpaHEHUS
pPagMoBONH B  Pa3iHMYHBIX
cpemax; OCHOBHBIC THIIBI
PE30HATOPOB, IPUMEHIEMBIX
B TexHuke CBY, ux xapak-
TEPUCTUKH; OCHOBHBIE THITBI
JUHAN TIeperadd, NMPUMEHS-
eMmbix B TexHuke CBY, ux
XapaKTepUCTUKH,  0COOEH-
HOCTH pactipocTpaHeHHs
3JIEKTPOMArHUTHBIX TIOJIEH B
Pa3IMYHbIX JUHUAX Hepera-
Y 3HEPIUU U B PasIMuHBIX
cpenax, JIoIycKas OIHOKH.

HcnpiTeiBaeT Cepbe3HbIe
3aTpyJHEHHs IIpU TpPOBEie-
HUM aHaim3a (U3UUECKUX
MPOIIECCOB, MPOMCXOIAMINX
B PA3NUYHBIX JIMHUSAX Iepe-
Jladu,  Pe30HaTOpax u
ycrpoticteax CBY, B omgHO-
POJTHBIX W HEOTHOPOJHBIX

Moxer  chopmymupoBath
METOABI HCTIONB30BaHU
OCHOBHBIX YPaBHEHUU 3JIEK-
TPOMAarHUTHOTO TIOJIA IIPH

pacuerax IIPOCTEHIINX
CTPYKTYp OIS U3Iy4YCHHUS
QJICKTPOMArHuTHBIX BOJIH,

YCIOBUSI  paclpOCTPaHECHUS

PpaauoBOJIH B  PA3JIMYHBIX
Cp€max; OCHOBHBIC THIIbI
PE30HATOPOB, MIpUMCHSIC-

MEIX B TexHumke CBY, mx
XapaKTEepUCTUKH; OCHOBHBIE
TANBl  JIMHUM — 1epenayu,
IPUMEHSIEMBbIX B TEXHHUKE
CBY, ux XapaxkTepHCTHKH,
0COOEHHOCTH  pacmpocTpa-
HEHHUS DJIEKTPOMAarHUTHBIX
MOJIEM B pa3IMYHbBIX JIMHUIX
nepejadu SHEpruu U B pas-
IUYHBIX Cpenax, JOoImycKas
HeOOJbIINe HETOYHOCTH.

HcnbiteiBaer  HeOOMbIINE
3aTpyAHEHUs IpU TPOBeJe-
HUU aHaium3a (U3NIECKUX
MIPOIECCOB, MPOUCXOISIINX
B Pa3NUYHBIX JHHUAX Tepe-
Jadu, Ppe30HaTopax u
ycrpoiicteax CBY, B omHO-

3HaeT METOABI MCIIOIb30Ba-
HHUA OCHOBHBIX ypaBHeHI/Iﬁ
BHCKTpOMaFHI/ITHOFO T10JIs1
MpU pacyeTax MNpPOCTEHIINX
CIPYKTYp Ui U3JIy4E€HUS
BHCKTpOMaFHI/ITHLIX BOJIH;
YCIIOBUSL pacCIpOCTpaHEHUs

PpaguoBOJIH B  PAa3JIMYHBIX
Cpe€aax; OCHOBHBIC THIIbI
PE30HATOPOB, MIpUMCHSIC-

MEIX B TexHmke CBY, mx
XapaKTePUCTHKH; OCHOBHEIC
TUIBl  JIMHAH — TIepemadw,
MPUMEHSIEMBIX B TEXHHUKE
CBY, ux XapaKTepHCTHKH,
OCOOEHHOCTH  pachpocTpa-
HEHUS DJIEKTPOMArHUTHBIX
noJiel B Pa3iMYHbIX JIMHUAX
repeadu SHEPTHd U B pas-
JYHBIX Cpeaax.

YMeer MpoBOTUTH aHAIIN3
(uzndeckux TIPOIIECCOB,
MPOUCXOAMIAX B pa3Hy-
HBIX JIMHUSX Tepeaayu, pe-
30HaTOpax M YyCTpOMcTBax
CBY, B OIHOPOJHBIX U He-
OJTHOPOJHBIX Cpe/iax.
Bnaneer HaBblkamu TpoBe-
JIGHUS U3MEpPEeHUH U pacue-
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4eToB (B TOM YHCJIE C IIO-
Momrsio DBM)  xapakrepu-
CTHK BOJH Ppa3IWYHBIX IIH-
HUN @lepefadyd U Pe30HaTo-
pos CBU.

cpenax.
Cnabo BiameeT HaBBIKAMU
MIPOBEJICHUSI HU3MEPEHUN U
pacdeToB (B TOM 9YHCIE C
momomeio OBM)  xapakre-
PUCTUK BOJH PAa3IUYHBIX
JUHAN Tepefaydl ¥ pe30Ha-
topoB CBY.

POOHBIX M HEOIHOPOIHBIX
cpenax.

Bnageer HaBpIKamMu IpoBe-
JIEHUS] U3MEpPEHUN M pacue-
TOB (B TOM YHCJIE C ITOMO-
mpio OBM) xapakTepucTHk
BOJIH Pa3IUYHBIX JIMHUH
nepeayd U PEe30HATOPOB
CBY, uwHOT/Ia UCHBITHIBACT
HeOOoJIbIINE 3aTPYAHCHHUSI.

TOB (B TOM HYHCJIE C ITOMO-
mpio OBM) xapakTepucTuk
BOJIH Pa3MUYHBIX JIUHUN
nepefiayd M Pe30HATOPOB
CBU.
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Tabnuna 7 — Kputepuu olieHuBaHuUs

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«S»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIICTCHIIMA U TEOPETHUECKU MaTepuan 6e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusl, MPEAYCMOTPEHHbIC Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKA MPO(HECCHOHATBHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0poIo» 3aCIyKHBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMICTCHINN 1 TeopeTI/I‘leCKI/Iﬁ MaTcpu-
all, y‘-I€6HBI€ 3agaHusg HC OIUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6ann013, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUE HABBIKH.

IToporosslii ypo-
BeHb «3» (ynoBie-

OLICHKY «YAOBJICTBOPUTECJIBbHO» 3aClIy>XHMBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOHBIIHH 3HaHUsA, YMCHUA, KOMIICTCHIOUHU U TCOPCTHYC-
CKHit MaTrcpuraji, MHOTHC y‘Ie6HBIe 3aJaHus b0 He BBIIIOJIHUII, h19%(s10)

TBOPUTEJIHHO)
OHHU OIICHEHBI YUCIIOM OaJlIOB OJIM3KHUM K MUHMMAaJIbHOMY, HEKOTOpBIC
NPAaKTUYCCKHE HABBIKKA HE C(HOPMUPOBAHBI.
MUHMMaNBHBI | OIICHKY «HEYI0BJIeTBOPHTEIbHO» 3aCIIy)KUBACT CTYIEHT, HE OCBOMB-
YPOBEHb «2» (He- | MM 3HAaHUS, YMEHUS, KOMIETCHIIMHM W TEOPETHYECKUH MaTepual,
yIIOBJIETBOPH- yueOHbIe 3aJjaHusl HE BBIMOJIHWI, IPAKTHYECKUE HAaBBIKA HE CHOPMHPO-
TEJILHO) BaHBI.

6. YYAEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOnas q1uteparTypa, nedyaTHble H3aHus 6udauoTevyHoro gponaa

Bbubnnoreynsrit (I)OH,Z[ YKOMIUJICKTOBAH NNCYATHBIMU U3JaHUAMHA U3 PACUCTa HE MCHCC 0,25
9K3CMILIAAPAa KaKaA0ro mus3 I/I3IlaHI/II\/JI, YKa3aHHbIX HWIKXC Ha KaXKI0Io 06yqa101uer0<:ﬂ U3 4ucia JIun,
OIHOBPEMCHHO OCBaMBAOIIUX COOTBCTCTBYIOIYIO JUCHUIIIIMHY (MOI[y.]'IB).

6.1.1. DnexkTpoauHAMKKa M PAacHpOCTpaHeHHEe paauoBOJiH: yueOHuk / B. A. Heranos [u
np.] ; [ox pen. B.A. Heranosa, C.b. PaeBckoro. - 4-e uzn.,crep. - M.: Pamunorexnuka, 2009. - 743
c.

6.1.2 DnexTpoAMHAMUKA B pacIipoOCTpaHeHHe paaroBoH: yueOHuk / B. A. Heranos [u ap.]
; [llon pen. B.A. Heranosa, C.b. PaeBckoro. - 3-¢ u3a.,nepepad.u gom. - M. : Paguorexnuka, 2007.
- 743 c.

6.1.3. Ycrpoiictea CBY- u KBU-nuana3onos. Metoab! pacueta. ANropuT™sl. TeXHOIOTHH
usrotosienus / FO. A. Unapuonos [u np.]. - M.: Pagunorexnuka, 2013. - 752 c.

6.1.4. bokos, JI.A. DnexTpoarHaMHKa U PACIPOCTPaHEHUE PaIMOBOJIH: Y4yeOHOe mocobue
[DnexTponnsiii pecypc] / JILA. Bokos, A.E. Mannens, B.A. 3amorpunckuii — Tomck: TYCVP,
2013. — 410 c. — Pexxum moctyma: https://edu.tusur.ru/publications/3289

6.1.5. MBanos, A.E. Dnextponnnamuka: YueOnuk / A. E. lBanos, C. A. lBanoB. - M.:
KHOPVYC, 2012. - 565 c.
6.2. CnpaBouHo-0ndanorpadguyeckas Jureparypa

6.2.1. COopHuk 3amad mo >JekTpoauHamuke: yueb. mocobue/ FO.I. benmos [ np.];
Huxeropoa. I'oc. Texn. Yu-T um. P.E. Anekceesa. — H. Hosropog, 2015. — 101 c.

6.2.2. I'puropne, A.Jl. DekTpoarHAMUKa U MHUKPOBOJIHOBAsi TeXHHKA: yueOHUK / A. /.
['puropses. - 2-e uzn.,poim. - CIIG. : Jlans, 2007. - 704 c.
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6.2.3. IlerpoB, b.M. DnexTponnHamMuKa U pacpOCTpaHEHUE PAJIUOBOJIH: YUEOHHK IS BY-
30B / b. M. Iletpos. - 2-¢ u3x.,ucnp. - M.: ['opsiuas nunus-Tenexom, 2003. - 559 c.

6.3. MeToauuyecKkue YKazaHusl, pCKOMCHIAIMU U IPYIrue MaTepHuaJibl K 3AaHATUAM

Metoanueckue yka3aHus U peKOMEHIAIMK 110 MPOBEJCHUIO KOHKPETHBIX BUAOB Y4EOHBIX
3aHATUN 10 TUCHUIUIMHE «DJIEKTPOJNHAMUKA U PACIIPOCTPAaHEHHUE PAaJUOBOJIH. J{OMOIHUTENbHbBIE
r1aBel» HaxonaTcs Ha kadeape «DTOC.

6.3.1. MeTtoauueckue peKOMEHJALUU 10 OpraHu3ald ayJIUTOPHOH pabOThl MO AWUCLHU-
IIMHE «JIEKTPOAMHAMUKA U paclpoCTpaHEHHE PAJUOBOJIH. J{OMOIHUTENbHBIE TI1aBbI».

6.3.2. Metoandeckrue peKOMEHJalluy 110 OPraHU3aIMY U TNIAHUPOBAHUIO CAMOCTOSITEIIbHON
paboThl 0 JUCLUIUIMHE «DJIEKTPOJUHAMUKA U PACHPOCTPAHEHUE PAIUOBOJIH. JOoMONHUTENbHBIE
TJIABBDY.

6.3.3. MeTtoauueckue peKOMEHAIMU 110 OpraHu3aluy J1a00paTOPHBIX 3aHATUI M BBINOJI-
HEHHIO JTaOOpaTOPHBIX PabOT MO JUCHUIUIUHE «IJIEKTPOAMHAMHMKA M PACIpPOCTPAHEHUE PAIHO-
BOJIH. JONIOJTHUTENIbHBIE TJ1aBbI.

6.3.4. MeromuuecKkue yKa3aHHs IO BBINIOJHEHUIO KOHTPOJBHBIX PAa0OT MO JUCHUIUIMHAM
«QNEeKTPOIMHAMUKA U PACHPOCTPAHEHUE PAJUOBOIH» U «JNEKTPOJUHAMHUKA U PaclpOCTpaHEHUE
pannoBoIH. J[oTTOTHUTENBHBIE TIaBbD) (VIS CTYACHTOB 3a09HON (OPMBI 00yUCHHS).

7. AHOOPMALIHNOHHOE OBECIHEYEHUE JUCHUIIJIMHBI

VY4ebHblil mporecc Mo AUCHUINIMHE 00ecreyeH HEeOOXOAMMBIM KOMIUIEKTOM JIMLEH3UOH-
HOTO ¥ CBOOO/IHO PacIpoCTPaHsIeMOro NporpaMMHOTr0 00ECIICUeHHs, B TOM YHCJIE OT€YECTBEHHO-
rO MPOU3BOJICTBA (COCTaB IO AMCUMILUIMHE omperneneH B Hactosmeid PII/l u moanexxur oGHOBIIE-
HUIO IPU HEOOXOIUMOCTH).

7.1. Ilepeyenp pecypcoB  HH(POPMAIMOHHO-TEJIEKOMMYHHKAUMOHHON  ceTH
«HTepHeT», HEOOXOAMMBIX [IJIsl 0CBOCHHUS THCUHUILIMHBI (MOLYJ151)

1. Hayunass  snektponnas  Oubnumoreka  E-LIBRARY.ru. —  Pexum  pmoctyna:
http://elibrary.ru/defaultx.asp

2. OnekTpoHHass OubiMoreuHas cuctema I[IOBOKCKOTO TOCYIapCTBEHHOTO YHHUBEpPCHUTETA
cepBuca [DnekTpoHHbIi pecype]. — Pexxum moctyma: http://elib.tolgas.ru./ - 3arn. ¢ sxpana.

3. DneKTpoHHO-0MOIMoTeyHass cucreMa Znanium.com [DIeKTpoHHbIN pecypc]. - Pexum
nocryma: http://znanium.com/. — 3arn. ¢ skpaHa.

4. OTtkpeITOe 00pazoBaHue [DNEKTPOHHBIN pecypc]. - Pexum mpocryna: https://openedu.ru/. -
3ari ¢ sKpaHa.

S. Polpred.com. O630p CMMU. IlonHoTekcToBas, MHoroorpacieBas 0a3a naHHbIX (BJ])
[DnexTpoHHBIi pecypc]. - Pexxum noctyna: http://polpred.com/. — 3aru. ¢ skpana.

6. ba3pl nmanHbIX Bcepoccuiickoro HHCTUTYTAa HAaydHOHM M TEeXHUYECKOH uHpopmauuu
(BUHUTU PAH) no ecTecTBEeHHBIM, TOYHBIM U TEXHHYECKUM HayKaM DJIEKTPOHHBIA pecypc]. -
Pexxum noctyma: http://www.viniti.ru. — 3ari. ¢ skpana.

7. VYHuBepcuTeTckas MH(popMannoHHas cuctema Poccus [DnekTpoHHbId pecype]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.
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7.2. IlepeyeHb NPOrPaMMHOI0 o0ecnieyeHUs] 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

Tabnuia 8 — IlepedeHpb PIEKTPOHHBIX OMOINOTEYHBIX CUCTEM

Ne HaumenoBanue | CcblIKa, 10 KOTOPOil OCYIIECTBJISIETCS
IbC poctyn Kk 9bC
1 Koncynprant http://www.studentlibrary.ru/
CTyJIEHTa
2 Jlaub https://e.lanbook.com/
3 IOpaiirt https://biblio-online.ru/

B tabmume 9 ykazaH mnepedeHb nMpodeccHOHAIBHBIX 0a3 JaHHBIX M HH(POPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPHIM oOecmeueH AOoCTyn (yIaJleHHBIH AO0CTym). JlaHHBI mepedeHb
MOJIC)KUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

Tabmuma 9 — IlepedeHb coBpeMeHHBIX MPohecCHOHATBHBIX 0a3 JaHHBIX U UH()OPMAITMOHHBIX

CIIpaBOYHBIX CUCTCM

HaumeHnoBanue npogeccuoHaIbLHON 0a3bl Hoctyn k pecypcey (yaaJleHHbIH AOCTYII €
Ne JaHHBbIX, HH(POPMAILIHOHHO-CIIPABOYHOM CH- YKa3aHMeM CChUIKM/I0CTYI U3 JIOKAJIbHOMN
CTeMblI ceTH YHHBEPCUTETA)
1 2 3
1 Bbasa nannbix ctanaapToB u pernamentoB POC- | https://www.gost.ru/portal/gost
CTAHJAPT [Ihome/standarts
2 Iepeuens npodeccuoHaNbHBIX 0a3 NTaHHBIX U https://cyberpedia.su/21x47¢0.html

I/IH(I)OpMa].[I/IOHHBIX CIIPABOYHBIX CUCTCM

B Ttabmune 10 ykazaH mepedeHb JHUIICH3MOHHOTO M CBOOOJHO PacmpoCTpPaHsIeMOro Mpo-
IPaMMHOTO O0OECIICUCHHS, B TOM YHCIIE OTEYCCTBEHHOTO TIPOU3BOJICTBA.

Tabnuma 10 - [lepeyeHs mporpaMMHOTO 00eCIICUCHHUS

IIporpammHoe o0ecnieueHue, CNOJb3yeMoOe B YHUBEPCUTETe HA
JAOTrOBOPHOM OCHOBE

IIporpammMHoe oGecneyeHne
CBO0OOJHOI0 pacnpocTpPaHeHus!

1

2

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Premi-
um, morosop NeTr113003 ot 25.09.14)

MS Office 2010. MS Open License,60853088,Academic

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7. DnextponHnas nuieH3us or MS mocie 06-
HOBJICHUSL.

Adobe Acrobat Reader (Free-
Ware)

ANSYS Academic Teaching HF (25 task) LAN, Paid-Up, 1026981

8. OBPA3OBATEJIBHBIE PECYPCbHI AJI5S1 UTHBAJIMAOB U JIUL C OB3

B tabnune 11 ykazan nepedeHb o0Opa3oBaTeNbHBIX PECYPCOB, UMEIOIINX (DOPMBI, aalTh-

POBaHHBIE K JIMIIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMM UX 3/I0POBBS, a TAK)KE CBEIECHUS O HAJIU-
YUH CHEIHAbHBIX TEXHUYECKUX CPEJCTB O0yUEHHUs KOJUIEKTUBHOTO M UHJIMBUYaJIbHOTO MOJIb30-
BaHus. [Ipu 3amomHeHMH TaOMUIBI MOXKET OBITh HMCIIOJIb30BaHA MH(OpMAIUS, pa3MEIIeHHas B
noapazaene «JloctymHas cpenay cnenuain3upoBanHoro pasjaena caiita HI'TY «Ceeaenust 06 00-
pasoBarenbHO opranuzanum» https://www.nntu.ru/sveden/accenv/
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Tabmuua 11 — O6pa3zoBarenbHble pecypchl A HHBaIMI0B 1 jui ¢ OB3

Ne Iepeuens o0pa3oBaTeabHBIX pecyp- | CBeleHHS 0 HATUYHH CHENUATBHBIX TEXHUYE-
COB, MPHCNIOCOOTEHHBIX /LISl HCIOJIb- CKHX CPeACTB 00yueHHUsl KOJIIeKTUBHOIO U
30BaHUS MHBAJIUIAMU U JIMIAMHU € HHAMBHIYAIbHOI0 MOJb30BAHUS
OB3
1 3BC «KoHCYIBTaHT CTyICHTa» 03ByYKa KHHT H YBEJIMYEHUE MpUpTa
SEC JlaHby CTIEIHATBHOE M06I/IJIE>HOC MPHIOKEHHUE - CHHTE-
2 3aTOp Pe4H, KOTOPbIH BOCIPOU3BOIUT TEKCTHI
KHUT ¥ MEHIO HaBHUT ALK
3 OBC «Opaiit» BepCHS 115l CIIa0OBUASLIUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE JIJIsAA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JTUCHUIIJIMHE

JlJis KOHTaKTHOM M CaMOCTOATEIbHOW paboThl OOy4YaIOUIMXCS BBIIEICHBI MMOMEIEHUS,
OCHAIIEHHBIE KOMIIBIOTEPHOW TEXHUKOM ¢ mojkitoueHueM k cetu "HHTepHer" u obecnieueHneM
JOCTYTIA B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3alUu:

— 3aJ1 AIIEKTPOHHO-UH(POPMAIIMOHHBIX pecypcoB (aya. 2210 — 11 kommbroTepos, aya. 6119

— 9 KOMIIBIOTEPOB);

— YUTAIBHBINA 3aJ1 OTKPHITOTO J0CcTyma (aya. 6162 — 2 komnberoTepa);

—ayn. 2303, 2202, o6opynoBanubie Wi-Fi.

JlaGopaTopubie pabotrel Nel, 2 w 3 mpoBOmATCS B OCHAIIEHHOM HEOOXOIUMBIM
obopynoBanuem naboparopuu (aya. 1220), cogeprrarei:

— MaKeThI JJabOpaTOPHBIX padoT;

— napukatop KCBH u ocnabnenuii S12P-67 (2 mir.);

— IeHepaTop Kaydarolencs 4acToTsl 59;

— TeHEepaTOp CUTHAJIOB BbICOKOYacTOTHHIN ['4-80;

— ocumiuiorpad yausepcanbabiii C1-70;

— reHepaTop 3ByKoBoii ['3-53;

— ocmmmiorpad C1-68.

JlaGoparopHas padota Ne 4 nmpoBoauTcss B MysbTUMenuitHon aynutopun Ne 1218 yueOHo-
ro kopmyca Ne 1, OCHaIllEeHHOM:.

— Jlocka memnoBas - 1 mT.

— MynpTumenniinslii npoektop BENQ - 1 mr.

— Komnbrotepsr PC Intel Core 2 CPU E7200 2,54 GHz / 2Gb RAM/HDD 300Gh/DVD-
ROM, Beng G900 AD 19” - 5 mr.

— Kommnerorepsr PC Intel Core i5-2320 CPU 3,4 GHz / 3Gb RAM/HDD 300Gh/DVD-
ROM, Acer V198 19” - 5 mw.

— Pabouee mecto cryzaenra - 10.

10. METOAUYECKHUE PEKOMEHJIALIUY OBYYAIOIMMCSI [10 OCBOEHUIO
JTUCIATITAHBI

10.1. O0mme MeToaMYeCKHEe PEKOMEHAALNHU I 00y4YaIOIIMXCSl IO OCBOCHHUIO IMCIH-
IJIMHbI, Oﬁpai}OBaTeJIbele TEXHOJO0I'uMn

JlMcuuIuInHa peanusyeTcs MOCPeACTBOM MPOBEACHHSI KOHTAKTHON paboThl ¢ 00ydarouu-
MUCS (BKJIFOUas TIPOBEICHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSTEIBHONH pabOTHI
00yYaromuxcst 1 MPOMEXYTOYHON aTTeCTalluu.

KonTakTHas pabota: aynutopHas, BHeay TUTOpHAsI.
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IIpn npenogaBaHuM AMCLUIUIMHBI «DJEKTPOJUHAMMKA U PACHpPOCTPAHEHUE PaJHOBOJIH.
JlonosHUTENbHbIE TJ1aBbl», UCIOJIb3YIOTCA COBPEMEHHBIE 00pa30BaTE/IbHbIE TEXHOJIOTUH, TI03BO-
JAIOILKE MTOBBICUTh AaKTUBHOCTH CTYAECHTOB IIPU OCBOCHUM MaTepuajla Kypca U IpefoCTaBUTh UM
BO3MOXHOCTb 3()()eKTUBHO PeaIn30BaTh YaChl CAMOCTOSTEILHONU PAOOTHI.

s cTyneHTOB CO34aH KPaTKUK OIOPHBIN 3JIEKTPOHHBIN BapUaHT JICKIMOHHOI'O Marepuasna Kyp-
ca. DIeKTpOHHBIN KOHCTIEKT HaxoauTcs Ha Kadeape «DTOC» u MokeT ObITh MOIYYECH CTYIEHTOM
B CIIy4yae MPOITYCKOB 3aHATHM IO YBaKUTEJIbHBIM IIPUUMHAM WJIM BBIHYXJIECHHOI'O I1€PEBOJIA 3aH-
TUN B TUCTAaHIIMOHHYIO (hopMy. Taxxke co3/iaH 3MEKTPOHHBIA KypC «DJIEKTPOJAUHAMUKA U PaCIpo-
CTpaHEeHUe PaguOBOJIH. JononuurensHbie IJIaBbI»
(http://education.nntu.ru/course/view.php?id=69) ua mratdopme moodle, comepkamuii passep-
HYTBII 3JIEKTPOHHBIM KOHCIEKT JICKUUHU 110 JUCLUUIUIMHE, CTPYKTYPUPOBAHHBINA 110 TEMaM, METO-
JTUYECKHe yKa3zaHUs JUIsl MOJATOTOBKU K T1aOOpaTOpHBIM paboTaM, MPOBEPOYHbIE TECTHI, 3aJaHUS U
JIOTIOJTHUTEIIbHBIE MaTEPUAIIbI.

Ha nexuusx u mabopaTOpHBIX 3aHATUSX PEANU3YIOTCS MHTEPAKTUBHBIC TEXHOJOTUH, MPH-
BETCTBYIOTCSI BOIIPOCHI U OOCYXJEHUS, HCIOJB3YeTCsS JIMYHOCTHO-OPUEHTUPOBAHHBIN MOIXO],
TEXHOJIOTHSI paboThl B MalbIX TPYIIAX, YTO MO3BOJIIET CTYACHTaM MPOSIBUTH CeOsl, TOTYyYUThH
HAaBBbIKM CAaMOCTOSITEJILHOTO U3yUYEHHs] MaTepHralla, BRIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce Bompochl, BOZHUKIIINME IPU CaMOCTOSITENIbHOM paboTe, moApoOHO pa3duparoTcs Ha ja-

OOpaTOpHBIX 3aHATUAX U JIEKIMX. [IpoBOAATCS UHIMBUYaIbHbIE U TPYNIIOBbIE KOHCYJIBTALUH C
UCIIOJIb30BaHUEM, KaK BCTPEY CTYACHTAMH, TaK U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA:
yar, 3JIeKTpoHHas noyTa, Skype, Zoom.
Nuunuupyercss akTUBHOCTh CTYJIEHTOB, MOOMIPSETCS 3a/laHue JIF0OBIX BOMPOCOB MO MaTepHaly,
IIPAKTUKYETCS WHIUBUAYaIbHBI OTBET HAa BOIIPOCHI CTY/IE€HTA, PEKOMEHIYIOTCS METO/bI yCIelll-
HOT'O CaMOCTOSITEJILHOTO YCBOCHUS MaTepuaia B 3aBUCUMOCTU OT YPOBHS €ro 0a30BOil MOATOTOB-
KH.

Jlns OLlEHKM 3HaHUM, yMEHUH, HAaBBIKOB M YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIUH
npuUMeHsieTcss 0aJUTbHO-PEHTUHTOBAs CUCTEMa KOHTPOJSI M OICHKH YCIIEBAEMOCTH CTYACHTOB B
npolecce TeKyIIero KOHTPOJIs.

[IpomexyTouHas aTTecTanus IpoBoAUTCA B (hOpMe 3K3aMEHa C Y4eTOM TEKYIIeH ycrnea-
€MOCTH.

Pe3yabTaT 00yuyeHusi cunraercss c(pOPMHPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJEpKAHUE Kypca OCBOEHO MONHOCTBIO. [IpHu ycTHBIX coOeceoBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, TIOCTIEI0BATENILHO, YETKO U JIOTUYECKU H3JaraeT yueOHBI MaTepuai; CBOOOTHO
CIIPaBJISIETCS C 3aJlayaMM, BOIIPOCAMHU M JAPYTMMHU BUAAMU 3aJaHUM, UCIIOJIB3YET B OTBETE JOMOJI-
HUTENBHBIN MaTepuan. Bee mpenycmoTpeHHble pabodelt ydaeOHOIM mporpaMMoi 3aaHus BBIMOJ-
HEHBI B COOTBETCTBHH C YCTAHOBJIICHHBIMU TPEOOBAHUSAMH, CTYJEHT CIIOCOOCH aHATU3HPOBATH T10-
JIyYEHHBIE PE3YIbTATHI, IPOSIBISET CAMOCTOSATEIBHOCTD IIPH BBINIOJIHEHUY 3a1aHUN.

Pe3yabTaT 00yueHusi cautaercsi c(pOpMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CITU TEO-
pETHUECKOE COJIepKaHne Kypca OCBOEHO MOJTHOCThIO. [Ipu yCTHBIX coOece0BaHUSAX CTYACHT MO-
CJIEIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JlaraeT yuyeOHbI MaTepuall; CIpaBiseTcs ¢ 3a1a-
YaMH, BOTPOCAMH W JAPYTUMHU BUIAMH 3aJlaHul, TpeOYIOMIMX NMpPUMEHEHUs 3HAHUM; BCe Mpeny-
CMOTpPEHHBIC paboueil yueOHO MpOorpaMMoii 3aJaHHs BBHITIOJHEHBI B COOTBETCTBHH C YCTAaHOB-
JICHHBIMU TPEOOBaHUSAMH, CTYJEHT CIIOCOOCH aHATM3UPOBATh MOMyUYEHHBIC PE3YNIbTAThI; TPOSBIIS-
€T CaMOCTOSTENbHOCTD NP BBINOJHEHUH 33 IaHUI

Pe3yabTaT 00ydyenus cunraercss Hec()OPMUPOBAHHBIM, €CJIU CTYJICHT MPU BBITOJTHEHUN
3aJJaHUil HEe JAEMOHCTpUPYET 3HaHUN y4eOHOro marepuala, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMHU 3aTPYJHEHHUSIMH BBITIONHSACT 3aJaHUsI, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, Ka-
YECTBO BBITIOJHEHHBIX 33/IaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TpeOOBaHUSAM, Ka4eCTBO WX
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BBITTOJIHCHHUS OIICHEHO YMCIIOM Oa/UIOB HUXE TPEX MO OLICHOYHOH CHUCTEME, UYTO COOTBETCTBYET
JIOTTIOPOTOBOMY YPOBHIO.

10.2. MeToauyeckue yKazaHus JJisl 3aHATHH JIEKIIMOHHOTO TUIIA

JIeKIMOHHBIN KypC IPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOT0 TUTaHa. B X0/1e TeKIMOHHBIX 3aHATHH PAaCKPBIBAIOTCS 0a30BBIE BOIPOCHI B paMKax
Kaxaou TeMbl aucuuiuinHbl (Tabnuma 4). O603HAYarOTCS KITIOYEBBIC aCMEKTHI TEM, a TaKXKe Jie-
JIAIOTCS aKIEHTHI Ha HanboJiee CIIOKHBIC U BaYKHBIC MOJI0KEHHSI M3y4aeMoro Matepuaia. Marepu-
QB JICKIUH SIBJISTFOTCSI OCHOBOM JIJISl IIOATOTOBKHM O0YYAIOIIUXCS K MPAKTUYCCKUM 3aHITHIM / J1a-
OopaTOpHBIM paboTaM M BBIMOJHEHHUS 3aIaHUH CaMOCTOSTEILHON pabOThI, @ TAK)XKE K MEPOIPHSI-
THSIM TEKYILET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMU 110 TUCIUILIUHE.

10.3. Meroanuyeckue yKa3aHHsi MO OCBOEHUIO JHCHMIUIMHBI HAa JIaDOPATOPHBIX
padorax

JIaGopaTopHble 3aHATHS 0 AUCLUUILUIMHE «DJIEKTPOAMHAMUKA U PACIIPOCTPAHEHHUE PaHo-
BOJIH. J[ONIOJIHUTEIIbHBIE IJ1aBbl» IPOBOJSATCS JJIsl CTYAEHTOB OUYHOM U 3a04HOI (opM 00yueHusl.
[ToaroToBKy K KaxJ10# J1abopaTopHOi paboTe CTyAEHT AOJKEH HauaTh C O3HAKOMJIEHHUS C
IJIAHOM 3aHATHsSI, KOTOPBIM OTPa)kaeT COAEP/KaHME NMPEIOKEHHON TeMbl. Kaxxaas BBIIIOJIHEHHAs
pabota ¢ 0(OpMIIEHHBIM OTYETOM IOJUIEKUT 3aLUTE y MPEroiaBaTes.
ITpu oueHnBaHUM 1a00PATOPHBIX PaOOT yUUTHIBAETCS CIEAYIOLICE:
— KaueCTBO BBIINOJIHEHHUS SKCIIEPUMEHTAIbHO-IIPAKTUYECKON 4acTH paboThl U CTENEHb COOT-
BETCTBUS PE3Y/IbTAaTOB PaOOThI 3alaHHBIM TPEOOBAHUSAM;
— KadecTBO 0(hOpMIICHHS OTYETa IO padoTe;
— KauecCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIUTe PabOTHI.

10.4. MeToauueckue yKa3aHusl 0 CaMOCTOSITeIbHOI padoTe 00ydaromuxcst

CamocrtosTenbHas pabota o0ecrieunBaeT MOArOTOBKY OOYyYaromierocs: K ayJuTOPHBIM 3a-
HATUSAM U MEPONPHUATHUAM TEKYLIEro KOHTPOJIS M NMPOMEKYTOYHOM aTTeCTallud IO H3y4yaeMou
JUCLHUIUIMHE. Pe3ynbTaThl 3TOM NOATOTOBKU MPOSIBIIAIOTCS B AKTUBHOCTH 00Y4YarOIIerocs Ha 3aHs-
TUSAX U B KQUECTBE BBINOJIHEHHBIX IPAKTUUECKUX 3aJaHUM U APYTuX GOpM TEKYILIEro KOHTPOJIS.

[Ipy BBIMONHEHUU 33JaHUM 7SI CAaMOCTOSITENBHOW paboThl peKOMEHIyeTcsl MpopaboTka
MAaTEepHUAJIOB JICKIIUM MO KaXI0M MPONJICHHON TEME, a TAKKE U3YyUYCHUE PEKOMEHAYEMOW JINTepa-
TYypBl, IpeicTaBiIeHHON B Pazniene 6.

B npouecce camoctosTenbHON pabOTHI MPU U3YYEHUU JUCHMILIMHBI CTYJE€HTHl MOTYT pa-
00TaThb Ha KOMIIBIOTEpPE B CIELUUAIN3UPOBAHHBIX AYIUTOPHIX I CaMOCTOSATENLHOW palbOoThI
(ykazano B Tabmuue 11). B aymutopusx wumeercs JOCTyn 4epe3 HHGPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTpOHHON HMH(OPMalMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anextponHoi 6udnuoreuynoit cucreme (ObC), rae B 2IeKTPOHHOM
BUJIE pacrojararoTcsi yuyeOHble U yueOHO-METOIUYECKHE MaTepualbl, KOTOpble MOT'YT OBITh HC-
MI0JIb30BAHBI JIJIS1 CAMOCTOATEIBHONW PadOThI IPU U3YYEHUU AUCLUILINHBL.

Pa3BepHyThIe METOIMYECKHE YKa3aHUs 1O BCEM BUAAM pabOThl CTY/AEHTa HAXOIATCS Ha
kadenpe «OTOCH.

10.5. MeToanyeckue yKa3aHHs M0 BHINOJHEHHI0 KOHTPOJIbHBIX padoT

KontponbHas paboTa mo aucHMIUIMHE «DJIEKTPOJMHAMUKA U PACIpPOCTPaHEHHE pajauo-
BOJTH)» BBITIOJTHSETCS TOJIBKO CTYJCHTaMH 3a09HOU (opmbl 00ydeHus. ComepikaHre KOHTPOIBHOM
paboThl U mpaBuiia ee OQOPMIICHHS NMPHUBEIEHBl B METOAMYECKHX YKa3aHHUAX MO BBINOJIHEHHIO
KOHTPOJIbHBIX PaboT.
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Pa3BepHyThIC METOAMYECKHE YKa3aHUS TI0 BCEM BHJaM PaOOTHI CTyJCHTa HAXOIATCS Ha
kapeape «OTOC.

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA OCBOEHUSA JUCIUIIJINHBI

11.1 OIIeHO‘lHLIe cpeacrea AJid NPOBECACHUSA TEKYIICI0 KOHTPOJIA YCIIEBAEMOCTH

JIyist TEeKyIIero KOHTPOJIsl 3HAHUH CTYJIEHTOB 10 TUCIUIUIMHE TPOBOJUTCS KOMILJIEKCHASI OllEHKA
3HAHMIA, BKJIIOYAIOIIAs.
Ounast hopma 00yUEHHS:
—  TECTHPOBAHHE [0 TEMaM JICKIMOHHBIX 3aHSATHUH,
—  OIPOCHI 10 JTAbOPaTOPHBIM PadOTaM M 3alIUTa OTYETOB,
— rpadwuyeckas padora.
3aoyHas ¢hopMa 00yUeHuUs:
—  BBINOJHEHUE KOHTPOJIBHOU PaboOTHI,
—  OIPOCHI 10 JTa00paTOPHBIM padoTaM M 3aIlUTa OTYCTOB.

11.1.1. ITpumepsnl TecToB Ha miIatgopme Moodle
Tect 1

ypaBHE'HME ABVOKEHWA BeKTOpa HaMarHW4eHHOCTKU MMeeT BUA:

~ -

YactoTta TMPOMarHMTHOro pe3oHaHca onpejendaercq BblpaXKeHnem:

O wy = pH?
O wyg=pH
O wy =nH?
©| wg = nuH
O wg=nH
O wy = nuH?
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Kybuueckan pelueTka, COCTOALANA M3 MeTaaIMYecKmx AUCKOB, NOAOBHa...

O aByocHOMY Kpuctanny
OJHOOCHOMY KpMWCTany
O kybu4eckoMy Kpuctaany
O u3oTponHoii cpese

—
¥ron nosopoTa BekTopa H NMHERHO NONAPM30BAHHOM BONHEI NPK PAcNpOCTpaHeHkK ee B deppuTe (3gdekT dapases)...

] nponopumoHaneH keaapaty NPOHAEHHOTO BONHOH PaCcCTORHUA

] He 3aBMCHMT OT BONHOBIX HKMCEN BOH

NPONOPLUMOHANEH CYMME BONHOBLIX YWCEN BONH

NPONOPUMOHaNEH NPoAAEHHOMY BO/IHOW PACCTOAHMIO

HE 33BMCHT OT NPOHAEHHOTO BOAHOW PAcCTOAHWA

NPONOPUMOHANEH PA3HOCTA BONHOBBIX YHCEN BONH

OnpejenvTe COOTBETCTBME MeX Y COOTHOLUEHUEM W TUMOM KpucTanna.

817569.3&62
e, # e

Ex =&y = &,

4

ABYOCHBIA KpucTan

Eg OLHOOCHBIA KpUcTann

L3

KyBUUeCKuiA Kpuctann ‘

BpalleHue 3n1eKTpoHa B MOCTOAHHOM MarHUTHOM MoJjie Ha3blBaeTCs...

OTBGT[[ TMPOMarH1THbIM pe30HaHCOoM| ]

flBNeHve Pe3KOro YBENWYEHWA NOTAOLEHWA 3HEPTMU 31eKTPOMArHUTHOTO NOAA BONHEI B GEppUTe Ha3biBaeTCA...

O'rae'r:[ deppOMarHUTHbIM Pe3oHaHCOM ]

Tect 2

BO/Ha, OTPa3MBLUMCL OT MOHOCGEPI, BEPHETCA Ha 3eMAK0, eCAN PaAMYC KPUBM3HbI TPAEKTOPUM BONHBI BYJET...

O paseH R h

O 6Gonbwe (R, + h)
[E] werswe (R; + h)
© 6onbwe Ryh

®opmyna BeefeHCKOro MMeeT Bua:

O g YN pg)drhibe it

2 Aﬂ
O B~ YN p(g) s oite
O p o YOIN p(g)dnlaba o—itr
B~ Y2 p(g) dntubs o itr



KpuTnueckas uactota MoHocdepHoi 06.1acTU MPONOPLUWOHANLHA...

)
),

E
E

)
),

2 A

o
B hOpMyNe 1A HANPAXEHHOCTH NONA, CO3AABAEMOTO HANPABNEHHON aHTenHol B = Y——

XOHPGULMEHT HANPABNEHHOTO AEHCTBMA AHTEHHSI
BONHOBEA HYHKLMA
MIOTHOCTL NOTOKA MOWIHOCTH, NEPEHOCHMON BOAHOH

e e e I

KoappununeHT npenomneHmns noHochepsbl...

YMeHbLIAeTCa € pOCTOM YacTOoThbl

YMeHELaeTcs € pocToM 3ﬂEKTpOHHOﬁ KOHUeHTpauun
O YBENWYMBAETCA C POCTOM 4YacTOThl

[J He 3aBMBWCT OT 3.HeKTp0HHOI7I KOHLeHTpauum

[J He 3aBMCUT OT YacTOThI

O yBenn4ywmeaeTca C poCTom 3119KTPOHHOE KOHUEeHTpauunn

MakcumMansHan HacToTa, NP KOTOPOA BOAHLI OTPA3ATCA OT MOHOCGEPLI NPK 33AaHHON 3NEKTPOHHON KOHUEHTpauMn N,..

MaKCUMANEHARA NPY HOPMANBHOM NaAeHUM BONHBI
] ymeHewaeTcs ¢ yBenMueHMeM YIa NaAeHUA BOAHBI Ha MOHoChepy
HE 3aBWUCUT OT YINa NajeHua BONHbI Ha HGHGC¢Epy

YBENAUUBAETCA C YBEWMYEHHEM YA NAACHHS BONHLI Ha MOHOChepY

YueT chepuU4HOCTY 3eMHOI MOBEPXHOCTU B GpopMy/ie BBEAEHCKOTO BOBMOXEH...

O npu 3aMeHe MaKcUManbHOro 3HadeHus KH/, Ha MAHUManbHoe
O npu BBEAEHUM AOMONHWTENBHOTO MHOXMWTENA - XapaKTepUCTUK HanpaBAeHHOCTU
Npu 3aMeHe peasibHbIX BbICOT aHTEHH Ha NPUBEAeHHble

O npu “3MeHeHUW 3aBUCUMOCTM MO OT PACCTOAHUA Ha N10TapUPMUYECKYHO

11.1.2. TunoBbIie BONPOCHI 1JIs1 1a00PATOPHBIX padoT
JlabopaTopnasi padora «3y4eHue cBOMCTB MPAMOYT0JbHOI0 M KPYIJIOT0 BOJTHOBOJAOB)

1. Yro Takoe nucrnepcuoHHas 3aBUCUMOCTb?
2. JlaliTe knaccu(uKaluio BUI0B TUCIEPCHH.

3. Uto Takoe KpUTHIECKast 4aCTOTa BOJIHBI B BOJTHOBOIE?

F(0, p)cos(wt — kr), muoxurens F(@, @) to:

4. Pacckaxure o PE30HAaHCHOM MCTOAC, C IMMOMOLIBIO KOTOPOTIO B ,Z[aHHOI>’I pa60Te IMPpOU3BO-
JUTCA OKCIICPUMCHTAJIBHOC OIPECACIICHUC HHCHGpCI/IOHHOﬁ 3aBUCUMOCTH U KPUTHYCCKUX YaCTOT

BOJIH BOJIHOBOJA.

5. JlaitTe knaccuUKaIyio BOJIH B MIPSIMOYTOJILHOM U KPYTJIOM BOJIHOBOJIAX.

6. M300pa3ute U MOSICHUTE CTPYKTYPY MOJIsI OCHOBHOM BOJIHBI B IPSIMOYTOJILHOM U KPYTJIOM

BOJIHOBOJIAX.

7. Uzobpazure crpykrypsl oneii Boma H,;, Hy,, Ej; B npsmoyronsnom Bommosose.
8. Uto Takoe 00bEMHBIN Pe30HATOP U ero COOCTBEHHAsl 4acToTa?

9. Kak ompenennTh KpUTHIECKUE YAaCTOTHI (TEOPETHYECKH U AKCTIEPUMEHTAIBHO)?

10. Kakuie THIIBI BOJH MOTYT CYIIECTBOBATH B IPSIMOYTOJIBHOM M KPYTJIOM BOJIHOBOJ[aX ?

11. Kakum I'paHUYHBIM YCJIOBUAM HAa MCTAUIMYCCKHUX CTCHKaX YAOBJICTBOPAIOT BOJIHBI THUIIA

E, H?

12. Kakum mMeTozoM pemaeTcst ypaBHerue [ enbMrosbia?
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13. KakuMu (pyHKIMSIMH ONMCHIBAIOTCS pacHpeAeeHUs Mosied B MPAMOYTOJIBHOM M KPyT-
JIOM BOJIHOBOJIax?

14. O603HaueHUE TUTIOB BOJIH, (PU3HUUECKUI CMBICT UHJICKCOB.

15. CtpykTypa 1nosieil OCHOBHBIX THUIIOB BOJIH B KPYIJIOM BOJHOBO/IE.

16. Yo Takoe CHMMETPUYHBIE BOJIHBI?

17. IlpuHIMI KeUCTBHUS YKCIIEPUMEHTAIBHON YCTAaHOBKH.

18. HOKa)KI/ITe, 4YTO B BAHHC C AUBJICKTPUYCCKMMU CTCHKaMH CHJIOBLIC JIMHUH 3JICKTPUYC-
CKOT'O ITOJIsI COBIMAaAarOT C SKBUIIOTCHUIWAJIbHBIMHA ITIOBEPXHOCTAMMU.

19. Kakag cucreMa SJICKTPOAOB JOJIXKHA OBITH HCIIOJb30BaHa IIpru MOJCINPOBAHUHN BOJIH THU-

ma Eqp; Epps Epps Hops Hyps Hy?

JlaGoparopHasi padora «O0beMHbIE PE30HATOPBI»:

1. Kak oOpa3syercst mose kojieOaHuii B pe30HATOpaX, BBHINIOJHCHHBIX Ha 0a3e OTPE3KOB BOJI-
HOBOAA?

2. YeMm OTIIMYAIOTCS CTPYKTYPHI JIEKTPOMATHUTHBIX IOJIeH Oerymiedl M CTOsueil BOJNH B
IPSIMOYTOJIBHOM BOJIHOBOJ1E?

3. Kakoii ¢m3nueckuii CMbICT UIMEIOT UHJIEKCHI B 0003HAUEHUU TUIIOB KOJIeOaHMit?
4. Kak BBIYHCIUTH PE30HAHCHYIO YACTOTY JIFOOOTO THIMA KOJIeOaHHE B MPSMOYTOJIHHOM pe-
30HaTope?

5. M3obpas3ute cTpyKTyphl nodieit konebanuit Higr, Higz, Hi11, E111 B IpssMoyromsHOM pe3o-
HaTope.

6. HapucoBaTh S5KBUBaJICHTHYIO CXEMY KOAKCHAIBHOTO PE30HATOPA C TOPIIEBOI €eMKOCTHIO.

7. Kak onpenensitoTcsi pe30HaHCHBIC YaCTOTHI Pe30HATOPA C TOPIEBOH €MKOCTHIO?

8. JlaiiTe onpeneneHre J0OPOTHOCTH.
9. Kakue cymiecTBYOT BUABI JOOPOTHOCTH?
10. Kakumu Metogamu uaMepsieTcss 1T0OpOTHOCTh PE30HATOPOB B JJabopaTopHOU pabore?

11. Hapucyiite G yHKIIMOHATIBHBIE CXEMBbI YCTAHOBOK JIJIsl IPOBOJIMMBIX M3MEpPEHUH.

JlaboparopHasi padora «I'pedGeHuaTasi 3aMeISIIOIIAA CHCTEMA)

1. B ueM 3akioyaeTcsi UMIIEJAHCHBIM METOJ COCTaBJICHHUS UCIEPCHUOHHOTO ypaBHEHUS
rpebeHyaroil 3aMeistoniei cucreMsl?

2. Ilonsitue a3oBoii U TPyIIIOBOM CKOPOCTEH.

3. CBs3b KOMIIOHEHT MOJIsl BO BHEUIHEW W BHYTpEHHEW o0iacTsax rpeOeHuaTol 3aMemsiio-
1IeH CUCTEMBI.

4. Kakue cymecTByIOT BUIbl AUCTIEPCUU?

5. @a3oBas ¥ rpynIoBasi CKOPOCTU MPOCTPAHCTBEHHBIX TAPMOHUK.

6. Uem oTMuaroTcs AMCIIEPCUOHHBIE 3a/laydl JUIsl DKPAaHUPOBAHHOM M HEIKPAHMPOBAHHOMU
rpeGeHYaThIX 3aMeUISIFOIINX CUCTEM?

7. Kak 3aBucuT (pa3oBas CKOpPOCTb BOJHBI, PAcIpOCTPAHSIOMICHCS B HEIKPAHHUPOBAHHOM
«rpebeHKe», OT YaCTOTHI?

8. Korna moxHO npeHeOperarh BIMSIHUEM MPOCTPAHCTBEHHBIX TAPMOHUK?

9. Kak pemraercst AMCTIEPCMOHHOE YpaBHEHHE ISl SKPAaHUPOBAHHOM «TpeOEeHKN»?

10. O6bscHuTE NPUHLUT pabOTHI TAOOPATOPHON YCTAaHOBKH.

JlabopaTopnass padora «Mopenuposanue BoJHOBeaymmx crpykryp CBU B CAIIP
HFSS»:

26



[To manno#t 1abopaTopHOM paboTe CTYNEHTHI 3AIIUIIAIOT TOJBLKO OTYET, padOTa BHITIOIHSICT-
Csl B KOMITBIOTEPHOM KJIacce (TOJIbKO CTYJ€HTaMU OYHOU (pOpMBI 00yUeHNs).

11.1.3. 3apanue A5 BbINOJHeHHA rpaduyeckoil padoThl
Howmepa BapuaHTOB 1 BBINOJIHEHHS Tpadudeckoi paboThl CTYIEHTHI MOJIYYaloT OT Mperno-
JlaBaTess Ha IepBOM J1ab0opaTOPHOM 3aHATHH. B Xoze BhINMONIHEHUST pabOThl HEOOXOIUMO MOCTPO-
UTh CTPYKTYPHI MOJIEH YeThIpeX BOJIH B MPSMOYTOJIHHOM BOJIHOBOJIE U ABYX KojeOaHUN B 00BbEM-
HOM pe30HaTOpe (110 OAHOMY B IIPSIMOYTOJIbHOM U IIWJIMHIPUYECKOM).
TpeboBanus kK opopMIIeHUIO TpaduIecKOr PabOTHI:
1. ®opmar A4, OGeinble JIUCTHI
2. Tpu npoekuuu st KaXA0i CTPYKTYPBI TOJISt
3. CunoBble JINHUU 3JIEKTPUUECKOIO MOJIS1 — KPACHBIM I[BETOM, CIUIOIIHbIE
4. CuiioBble TUHUHM MarHUTHOTO TOJISL — 3€JICHBIM I[BETOM, TyHKTHPHBIE
5. O6s13aTeNBbHO TOKHO OBITH MOKA3aHO HANPABICHUE CUIIOBBIX JTMHHMA
6. O0s13aTeNIbHO HATMYKE TUTYJIBHOTO JIHCTA

Bapuant IpsamoyronbHbIii IIpsaMoyTro/bHBII 00bLeMHBIIT Kpyrabliii 06 beMHBIIT
BOJTHOBO] pe3oHaTop pezoHaTop
]- HC-:» HSI» Ells EU H]EIB HMS
2 Ha, Hy, Es, Exs Hi. Eas
3 Hos, Hss, Ep, Es H. H,»
4 H_"Ua Hljw E:l- ES: E113 E\]l.‘.
5 HH» H:Ja E_'\l» Ell Elll E112
6 Hy,, Hys, Eis, Eyy H.. Hi:;
7 HOL HJI- El:a E?E H113 E\]IB
8 H.‘l, HDL E:‘:w ES! ELJO E113
9 HOB» Hl_‘- E311 E:3 El_‘l H:l.‘
10 Hi, Hy, Eis, Es H;s, E.
1 ]- Hlla Hfls EBL EIE HL‘B H[Jll
12 Hos, His, Esp, Egy Ess H,.
13 H43a HS.‘.» E:la E:J E:.‘.: E:ll
14 He,, Hos, Esy, Ess H.ss Ei»

JUI CTYAEHTOB CO3/1aH 2JEKTPOHHBIM Kypc «DJIEKTPOJMHAMUKA M PACIPOCTPaHEHUE pa-
JTMOBOJIH. JlononHuTENbHBIE TJIaBBD»Y Ha mwiatgopme Moodle:
https://education.nntu.ru/course/view.php?id=609.

11.1.4. KonTpoJabHasi paboTa
CryneHTsl 3204HOM (OpMbI 00yUEHHsI BHIMOIHAIOT KOHTPOJIbHYIO PabOTy MO JTUCIMILIMHE

«ONeKTpoIMHAMUKa U PaclpoCTpaHeHHE PaJUOBOIIH. JONOTHUTENbHBIE TI1aBbl».

3agauya 1

W3 5T0i1 3a1a9n B KOHTPOIBHYIO pabOTy BXOAAT 8 MyHKTOB U3 15, umeromuxcs B Heil. Ho-
Mepa 3THX IYHKTOB ONpeAeNStoTcs o Tabnuie BapuanToB 1. Homepa, oTMeueHHbIE 3BE30UKOH,
BBITOJHSIOTCS JJIs1 KPYIJIOrO BOJIHOBO/IA, a 6€3 3Be3A0UYKHU — JUIsl IPSMOYTOJIBHOTO.

MouHoCTh, TiepeiaBacMasi OCHOBHOM BOJIHOWM NMPSIMOYTOJIBHOTO (KPYIJIOr0) BOJIHOBOJA Ha
gacrore f = n f, (fq, — KpuTHYECcKas yacToTa OCHOBHOTO THIIA BOJHBEI), paBHa P. B mpsmoyrons-
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HOM BOJIHOBOJIE OTHOLIEHHE pa3MEpOB LIMPOKON M Y3KOM CTEHOK paBHa 2,3. I[IpoBogumocTs Ma-
Tepuaa CTEHOK BOJHOBOJIA G, @ OTHOCUTEIbHAs MarHUTHAs IPOHHUIIaeMOCTh 1L = 1.

Tpebyercs onpenenuts:

1. HacToTHBIE TpaHULIbl OJJHOBOJIHOBOI'O peXrUMa padoThl (IIpU KOTOPOM PacIpOCTpaHsIETCs
TOJIbKO OCHOBHOM THII BOJIHBI).

2. HauOoupliee aMIIMTY/JTHOE 3HAYEHUE ITONEPEYHOM U MIPOAOIBHOM COCTABIISAIOIINX BEKTO-
pa IJIOTHOCTH ITOBEPXHOCTHOI'O TOKA IIPOBOJUMOCTH B CTEHKaX BOJIHOBO/A.

3. I'myOuHy NpOHUKHOBEHUS MOJISL B CTEHKH BOJIHOBOJA.

4. ®a30By10 CKOPOCTb.

5. I'pyninoByto CKOPOCTb.

6. HanpaBnenue 1 MakCHMajabHOE 3HAUEHUE MONEPEYHON COCTABIISIIOIIEH BEKTOpa Harps-
JKEHHOCTU MarHUTHOTO I1OJIS B LIEHTPE MOIIEPEYHOrO CEYECHUs BOJIHOBO/A.

7. HampaBieHue U MakCHMajbHOE 3HAUEHUE IONEPEYHONW COCTABIISIIOIIEH BEKTOpa Harps-
KEHHOCTH JIEKTPUYECKOIO MOJIS B IEHTPE MONEPEUYHOT0 CEUEHUS BOJIHOBOJIA.

8. JUIuHY BOJIHBI B BOJTHOBO/IE.

9. Koadumuent 3aryxanus.

PaccunTarh ¥ MOCTPOUTH TSI KPYTJIOTO BOJHOBOAA B aOCOJIOTHBIX €AMHUIAX MpU o = 45°
rpaduKy 3aBUCHIMOCTEN OT IEPEMEHHOM I' IS CIIEAYIOINX KOMIOHEHT JIEKTPOMArHUTHOTO TIOJIS:

10. E;.

11. H,.

12. E,.

13. H..

14. H,.

I'padukn  nomkHBL coxepkaTb He MeHee 10 pacyeTHbIX TOYEK, HauyuHas C
r = 0. OGs3aTeTLHO MPUBECTH B KOHTPOJIBHON paboTe TaOIHIy pacdeToB, COACPIKAIIYIO PE3yiib-
TaThl IPOMEXYTOUYHBIX apU(PMETHUECKUX JelCcTBUI.

15. N306pa3uth popMy CHIIOBBIX JTMHHNA 3JIEKTPUYECKOrO ¥ MAarHUTHOTO TOJIEH OCHOBHOTO
THUIIA BOJIHBI B IIONIEPEYHOM U MPOJOJIBHOM CEYEHMSIX BOJHOBOJA. Ha 3TOM ke puCyHKe 1oKa3aTh
BO3MOYKHBIH BAPHAHT PACIIONIOKEHHUSI YCTPOUCTBA, 00ECTIEUYMBAIOIIET0 BO30YKICHNE TAaHHOTO TH-
na BOJIHbL. M3 pucyHKa JOKHO OBITh SICHO, KAKMM 00pa30M K BO30YIUTENIO IOJBOIUTCS SHEPIUS.

Tabauya sapuanmos 1

Ne Bap 0 1 2 3 4 5 6 7 8 9
Ne Bompocos | 1,2%,3, | 1*2, 1,2%, 1*2, 1,2*%5, | 1*,2, 1,2*%7, | 1*,2, 1,2*5,7 | 1*,2,6%,
3amaun 4* 6, 5*7, 5*7, 3*4, 6*,9, 3*4, 8*9, 3*,6, *9, 8,9*%,13*,
10%,15 | 9*,11* | 9*11*, | 7*13*, | 13*15 | 6%, 14>, 8*, 12* 15
15 15 15 10*,15 | 15* 11*15 | 15*
f, TTn 3 4 5 6 7 8 9 10 11 12
n 1,2 1,3 1,4 1,5 1,6 1,7 1,6 15 14 1,3
P, Bt 30 40 50 60 70 80 90 100 110 120
o, Cm/m 6,210" | 57-10" | 4510’ | 3,6:10" | 2,5-10" | 6,2:10" | 5,7-10" | 4,5-10" | 3,6:10" | 2,510’
Tun BO30YX-
JAIOIIEr0 HITeIpB Ierns Hlens ITeIps Ierns ens | WMteips | Ilerns Hlens HITeIps
YCTpOiicTBa
3amaua 2

[Tomplit MUIMHIPUYIECKUN pE30HATOP UMEET paauyc a u miuHy L. Pesonartop cnenan u3 ma-
TepHajla C OTHOCUTENBHON MarHUTHOM NMMPOHULIAEMOCTHIO L = | U yIenbHONH IPOBOAMMOCTBIO G.

Tpebyercs HailTh:

1. Pe3onancHyto (coOCTBEHHYI0) 4acToTy fo 3a1aHHOrO THTIA KOJICOAHHUS.

2. CoOCTBEHHYIO TOOPOTHOCTH Pe30HATOpA JJISI STOTO TUTIA KOJIeOaHMsI.

3. Hlupuny pesonancHoii kpuBoit Af (Ha ypoBHe 0,707 HarpyKeHHOro pe3oHaropa C yKa-
3aHHBIM KoJieOaHHEM IMPH YCIOBUH, YTO BHEUIHSSI JOOPOTHOCTh Pe30HATOPa B N pa3 MEHbIIE cO0-
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CTBeHHOI1). IIpn 3TOM HY)KHO y4ecTh, UTO CBA3b MEXAY Harpy>KeHHOU JOOPOTHOCTHIO pE30HATOpa
U IIUPHUHOM PE30HAHCHOM KpUBOM onpeensercs cootHomenneM Q = fo/Af.

4. 1300pa3uth CTPYKTYPY 3IEKTPOMArHUTHOTO MOJISI.

5. V300pa3uTh 3CKU3 YCTPOMCTBA CBSI3U ISl BO3OYKIEHHS 3a/JlaHHOTO THIIA KOJIeOaHUs U
€r0 pacIoJIOKEHUE OTHOCUTENIBHO CUJIOBBIX JIMHUI 3JIEKTPOMAarHUTHOTO TOJIS.

Tun xonebaHusa B pe30HATOpPE U MapaMeTphbl PE30HATOpPA ONPEAETAIOTCA U3 TabIUIbl Bapu-
aHTOB 2.

Tabauya sapuanmos 2

Ne Bap 0 1 2 3 4

a, M 0,07 0,06 0,07 0,11 0,1
L, M 0,06 0,05 0,1 0,09 0,13
c 0,210’ 0,210’ 0,210’ 0,210’ 0,210’
n 2 2,5 3 3,5 4
Tun xonebanus Eom Hgll Hlll HOlZ H112
Tun yerpoiicrea IITeIpB Ilerns ens I TeIpB Ilernsa
CBSI3U

Ne Bap 5 6 7 8 9
a,m 0,14 0,12 0,08 0,13 0,15
L, M 0,11 0,13 0,1 0,14 0,17
c 0,210’ 0,210’ 0,210’ 0,210’ 0,210’
n 4,5 5 55 6 6,5
Tun xonebanus H013 EOlO H013 H014 H114
Tun yerpoiictsa lens [ teIpB [erns ens lens

CBA3U

3anaya 3

DJeKTpOMAarHuTHAs BOJIHA 4acTOThI f mamaer Ha cioit moHOCdEephl, ¢ KOHILICHTPAIUEH 3JIeK-
tpoHoB N,, U HaxoxsIIuMiics Ha BbicoTe h.

Tpebyercs:

1. Onpenenutb MUHUMAJIbHBIN yroJl NaJeHus, IPU KOTOPOM aMILIUTY1a OTPAKEHHOMN BOJIHBI
OyzeT paBHa aMIUIMTY 1€ Ta/Iat0IIeH.
2. IIpoBepuTh, BOBMOXKHO JIM PEaTN30BaTh BEINYUHY MOJIYYEHHOIO yIila ¢ y4eTOM CHEepHUYHOCTH
3eMIIH.

Vkazanue. [Ipu pemennn 3agaun npenedpeus norepsimu B noHochepe. Paguyc 3emnu R =
6370 kM.

KoHueHnTpanus 371eKTpoHOB, BbICOTA CJIOS U YaCTOTa OMPENENSIOTCS 10 TabIuIe BapHaHTOB

3.

Tabauya eapuanmos 3
Ne Bap 0 1 2 3 4 5 6 7 8 9
gj]’ ren® 510° | 0,5-10* 10* 0,2:10° 10° 2:10° 4.10° 6-10° 10° 2:10°
f, Mt 1 2 3 4 5 6 7 8 9 10
h, km 60 80 90 100 110 120 200 300 350 400

11.2. OueHo4HbIe MaTEePHAJIbI I IPOBEACHHUS NPOMEKYTOUYHOM aTTeCTALIUH

®dopma npoBeeHUS TPOMEXKYTOUHOM aTTecTalluy 10 AUCLIUILIMHE: 9K3aMeH (5 cemecTp).

11.2.1. TunoBsbie Bonpocs! A5 npomMexyTouHoii artectanun (IIKC-1: UTIKC-1.1)
1. lmanextpuueckue pesonaropsl. Kimaccudukanms.
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2. JIMdNeKTpHUUECKUE PE30HATOPHI, paOOTAIONIUE HA HU3IINX TUIAX KOJCOaHU.

3. JludsekTpuyeckue pe3oHaTophl, paboTaroIIKe Ha a3UMYTATbHBIX BBICIINX KOJICOAHHSIX.
4. KpucTaiibl 1 UICKYCCTBEHHBIE TUAIEKTPUKU

5. ®eppuThl. SBineHne GeppoOMarHUTHOTO PE30HAHCA B peppUTaX.

6. D dexr Dapanes.

7. PactipocTpaHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B ITOTIEPEYHO HAMarHMUEHHOM (eppure.

8. Dddexr KorToH-MyTOHA.

9. PactipocTpaHeHHe 3JIEKTPOMarHUTHBIX BOJIH B NPOJIOJIBHO HAMAarHUYEHHOM (heppuTe.

10. PacnpoctpaHenue 31€KTPOMarHUTHBIX BOJIH B MOHU3UPOBAHHOM Trasze B MPHUCYTCTBUH MOCTO-
SIHHOTO MarHUTHOTO TIOJIA

11. PacnipocTpaHeHue 3J€KTPOMAarHUTHOM BOJIHBI B MOHU3UPOBAHHOM ra3e B HallpaBJICHUU MTOCTO-
SIHHOTO MarHUTHOTO TIOJIA

12. PacnpocTpaHeHue 3JeKTPOMarHUTHBIX BOJIH B MOHU3UPOBAHHOM rasze B HalpaBlEHUH, Iep-
NEHIUKYISPHOM ITOCTOSTHHOMY MarHUTHOMY TOJTIO

13. Knaccudukanus paamaoBoiH

14. Bunpl pagnonuHuit

15. Tloe U30TPOMHOTO U3Ty4aTessl, HAXOIAIErocsi B CBOOOIHOM MPOCTPAHCTBE

16. Ilosne HarpaBIEHHOTO U3Iy4aTess, HAXOAA1Erocsi B CBOOOIHOM IPOCTPAHCTBE

17. DnexTpuyeckue CBONCTBA Pa3IMYHBIX BUAOB 3¢ MHOM MOBEPXHOCTH

18. OTpaskeHre paguoBOJIH OT TPAHUIIBI pa3iesia BO3IyX-3eMIIs

19. 3eMHbI€ BOJIHBI HaJl INTIOCKOW MOBEPXHOCTHIO 3€MJIU

20. ®opmyna Beegenckoro

21. Yuer cepuyHOCTH 3eMHOM MOBEPXHOCTH B HHTEP(PEPEHIIMOHHBIX (hopMyIIax

22. KoaumueHT npenoMIeHns: ¥ HHICKC MPETOMIICHUS TPOTIOC(ephI

23. Pedpakius paJuoBOIH B HEOAHOPOJHOU Tporochepe

24. DKBUBAJIECHTHBIN paanyc 3eMiu

25. Bunpl TpontochepHoi pedpakiun

26. OTHOCHTENbHAS TUAJIEKTPUYECKasi MPOHUIIAEMOCTh U K03 (DUITMEHT TpeoMIIeHUsT HOHOC(he-
pBI

27. TpaexTopus paJnoBOJIH B HOHOC(EpPE

28. YcnoBue oTpakxeHus: paaAuoBOIH OT HOHOC(EPHI

29. BoJIHOBOJTHO-TUAJIEKTPUYECKUE PE30HATOPBHI.

11.2.2. TunoBbie 3aaanus 15 npomexyrounoi arrecranuu (IIKC-1: UITKC-1.1)

1 N300pa3ute cTpyKTypy moss BojHbl Hig IpSIMOYTroasHOTO BOJIHOBOA.

2 W300pa3ute cTpyKTypy moss BojHbl Hiy IpSIMOYTroasHOrO BOJIHOBOAA.

3 N300pa3uts cTpyKTYypy mosist BOJHBI E1y IpSMOYTOIBHOTO BOJIHOBO/IA.

4 N300pa3ute cTpyKTypy noss BojHbl Hgy IpSIMOYTroasHOro BOJTHOBOAA.

5. N300pa3utk cTpyKTypy mosis BoJHbI Hpy Kpyrioro BOJHOBOJA.

6 N300pa3uts CTPpyKTYpy 1O BOJIHBI Hyy KPyTiioro BOJIHOBOIA.

7 N300pa3utk cTpykTypy noss BojHbl Hyy Kpyrioro BoJgHOBoOJA.

8 N300pa3uth CTpyKTYpy HOJIst BOJHBI Eg; KpyTjioro BOJIHOBO/IA.

9 N300pa3ute cTpykTypy moss BoaHsl Eq; Kpyrioro BonHoBoja.

10. N306pa3uts cTpyKTYypy MO BOJIHBI Ey; KpyTioro BoHOBOA.

11. N3006pa3nuTe TMHUY TOBEPXHOCTHOTO TOKA BOJHBI Hig MPSMOYTONBHOTO BOJTHOBO/IA.

12. N300pa3utk IMHUM TOBEPXHOCTHOT'O TOKa BOJHBI Hpy Kpyrioro BoJaHOBOA.

13. N3006pa3nuTe TMHUY TOBEPXHOCTHOTO TOKA BOJHBI Eg; KPyTI0T0 BOJHOBOJA.

14. N300pa3ute cTpykTypy nons kosedanust Hip; mpsMOyroibHOro 00beMHOT0 pe30HaTOPA.
15. U300pa3ute cTpykTypy nons kosnedanust Hig, mpsAMOyroibHOro 00beMHOT0 pe30HaTOPA.
16. N306paszuts cTpykTypy moss koyiedanust Hyyy MpsMOYyroibHOI0 00bEMHOTO pe30HATOPA.
17. W300pa3ute cTpykTypy mons konedanus Eqiq1 npsMoyroasHOro oO5eMHOr0 pe3oHaTopa.
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18. N300pa3uts CTPYKTYpPY MOJISI OCHOBHOW BOJTHBI KOAKCHAILHOMN JIMHHH.

19. N306pa3ute cTpyKTypy MO BOTHBI Hjp MpsSMOYTONBHOTO BOJTHOBO/A.

20. U300pa3uth CTpYKTYpy HOJsI BOJTHBI Eo3 IPSMOYTroasHOTO BOJIHOBOAA.

[TonubIN HOHT OLIEHOYHBIX CpeacTB HaxoauTcs Ha Kadenpe «DTOCy.
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YTBEPXIAIO:

Hupextop uncturyra MUPUT

MsakuabpkoB A.B.

« » 20 .

JIucr akryasm3anuu padoyeil mporpaMMbl TUCHHILIHHBI
Bb1.B./1B.2.1 DJeKTPOAMHAMUKA M PACIPOCTPAHEHNE PAJTNOBOJIH.
JlonmOJHUTEJbHbIE TJI1aBbI

JUIS TIOTOTOBKM 0aKajaaBpoOB

Hamnpasnenue noarorosku: 11.03.01 Pagnorexuuka
HampaBneHHOCTh: PagnosnekTpoHHBIC CHCTEMBI
®opma 00ydeHUs: OUHAs

['ox Hauana moarotoBku: 202

Kypc 1, 2

Cemectp 1,2,3,4

a) B paGouyto nmporpamMmmy He BHOCSTCS M3MeHeHUs. [IporpamMmma akTyanu3upoBaHa IS
20 r. Hayana nOATrOTOBKH.

06) B pabouyro mporpammy BHOCSTCA CIEAyIOIIME U3MEHEHHUs (yKa3aTh Ha KaKOMl TOJ
Hayvasa MOJTOTOBKH):

1) ;

3)
Pazpaboruuk (u):
« » 20 r.
PaGouas mporpamma nepecMmoTpeHa u ogodpeHa Ha 3aceganuu kapeapsr DTOC
poToKoJI Ne OT «__» 20 1.

3aBenytromuit kKadeapoi

Jucr AKTyaJIM3alui IIPUHAT HA XPAHCHUE:

3aBenyromiuii Beimyckaroriei kapeapoir ®TOC « » 20 1.

Meroanueckuii otaen YMYVY: «_» 20 r.
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