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AHHOTaUA

JucuunnuHa «ONEeKTPOJIMHAMHMKA W PacHpoCTpaHEHUE paJHOBOJIH» BXOJUT B
o0pa3oBaTelbHYI0 MPOrpamMMy BBICIIETO O0pa30BaHUS — MPOrpaMMy CIEHUAIUTETa IO
HaNpaBJICHUIO  MOAToTOBKW/  crenuanbHOCTH  25.05.03  «TexHuueckas  IKCIUTyaTanus
TPAHCIIOPTHOTO  paguoo00pyAOBaHUsA»  HampaBieHHOCTH  «TexHuyeckas  OSKcCIUTyaTanus
PaZMO’IIEKTPOHHOTO  O0OpYIOBaHUS  a’pOINOPTOB M BO3AYIIHBIX Tpaccy. JlucuuruimHa
peanmu3yetcs kadenpoit «No21».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIICIYIOIINX KOMIICTCHITUN |

OIIK-1 «Cnoco0eH ucnoiap30BaTh OCHOBHBIE 3aKOHBI MaTEMaTHKHU, €AMHULIBI U3MEPEHUS,
dyHIaMeHTAIbHBIC PUHITUIIBI U TEOPETUYECKUE OCHOBBI (DU3UKH, TEOPETUICCKON MEXAHUKH

OIIK-5 «CrnocoGeH mpoBOIUTh U3MEPECHUSI U MHCTPYMEHTAJIBHBIN KOHTPOJIb, IIPOBOINTH
00paboTKy pe3yJIbTaTOB M OIEHUBATH MOTPEITHOCTHY

CopepxaHue NUCUUIUIMHBI OXBAaTHIBAET KPYr BOIIPOCOB, CBSA3AHHBIX C OCHOBHBIMH
XapaKTEPUCTUKAMU  JJIEKTPOMAarHUTHBIX IIOJIEH B HEOJHOPOJAHBIX W THUPOTPOIHBIX CpelJax U
HalpaBJIAOIINX CUCTEMAX, 0COOEHHOCTAMU pacrpoCTpaHCHuA paJuOBOJIH IO €CCTECTBCHHBIM TpacCaM.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayioue (OpMbl OpraHu3aliu
y4eOHOro IMpoIiecca: JICKIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pPa00Ta 00YJArOIIErOCs.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe DK3aMEHA.

OO0miasi TpyAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHUMA »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUTUIMHE

[Tomyuenue oOydaromuMmucs 3HaHWA B 00JaCTU D3JICKTPUYCCKUX M MArHUTHBIX SIBIICHUM,
3JIEKTPOMArHUTHOTO M3JIyYCHUs (B Pa3HBIX YCIOBHSIX, KaK CBOOOJIHOE, TaK M B Pa3HOOOPA3HBIX CITydasx
B3aMMO/ICHICTBUHU C BEIIECTBOM), B3aMMOJICHCTBHE DIEKTPHUUECKOTO TOKA C DJIEKTPOMATHUTHBIM ITOJIEM,
crocobamMu  (pOPMHUPOBAHMS COOTBETCTBYIOIIUX HOCHUTENEH W mepefadn WHGOPMAIMH B OTKPHITOM
MIPOCTPAHCTRBE.

W3ydyeHne OCHOBHBIX XapaKTEPHCTUK 3JICKTPOMArHUTHBIX TOJEH B HEOAHOPOIHBIX H
TUPOTPOTHBIX Cpeax W HANPABIAIONINX CUCTEMaXx, MOJIEH 2JIEMEHTapHBIX NCTOYHHKOB U OCOOCHHOCTEH
pacrpocTpaHeHus paTuoOBOIH [0 ECTECTBEHHBIM TPACCaM.

[IpenocraBieHre BO3MOXXHOCTH OOYYArOIIMMCS Pa3BUTh M IPOJEMOHCTPUPOBATh HABBIKH
WCITOJI30BaHUSI OCHOBHBIX TTOHATHH, ONPEIeTIeHHN M TeOpeM, OCOOCHHOCTEH W XapaKTePUCTHK TIIIOCKOU
OJTHOPOJTHOM 3JIEKTPOMATHUTHOM BOJHBI B OJHOPOJHOM HM30TPONMHOM cpelie MpU PEelIeHUH 3a71ad U
BBITIOJTHCHUH JTA0OPATOPHBIX PadoT.

1.1. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBLHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.2. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUCHHSI IO TUCIMIUIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesynbrate u3yueHus AMCHUILIMHBI OOydYarOIIUNCSA AOMKEH 00JaiaTh CIeqyIOIUMU
KOMIIETEHLIMSIMU WM WX 4YacTsIMU. KOMIETeHIIMN U MHIMKATOPbI UX JOCTHKCHUS MIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHs KOMIETCHIMI ¥ WHAUKATOPOB UX JIOCTHKECHUS

Konu
Kareropus (rpymnmna) Koa u HanMeHoBaHMe HHAMKATOPA
HAaWMEHOBAHHE
KOMIICTCHITHH JIOCTYIKEHUS] KOMITCTCHITUU
KOMITETEHINH
OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI
OIIK-1 Cnocoben
MaTeMaTHKH, CIUHUIBI H3MEPEHUS,
UCIIOJIb30BaTh
(hyHI1aMeHTaJIbHbIE IPUHITUIIBI U
OCHOBHBIC 3aKOHBI
TEOPETUYECKHE OCHOBBI (PU3UKH,
MaTeMaTHKH, o
S — TEOPETUIECKON MEXaHUKH
OIIK-1.Y.1 ymeTs npuMeHsTh GUZUKO-
Ob6menpodeccnoHanbHble | U3MEPEHUS, .
MaTeMaTHYeCKH anmnapar i pelieHus
KOMTICTCHITHH dbyHIaMeHTaIbHBIE
3aJ1a4 TEOPETUICCKOTO U TIPHUKIIATHOTO
MIPUHIIMIIBI |
TEOPETUICCKHE XapaKTepa
p OIIK-1.B.1 B1ageTs HaBLIKAMH
OCHOBBI (PM3UKHU, .
. WCIOJIb30BaHUs 3HAHUN MaTeMaTHKH,
TEOPETUICCKON
(U3HUKY ¥ MEXaHHUKU TPU PELICHUH
MEXaHHUKHU
1po¢eCCHOHABHBIX 3a]1a4
OIIK-5 Cnocoben
MIPOBOUTH
HU3MEpEHUS U
WHCTPYMEHTAIbHBIN
pYM OIIK-5.Y.1 yMeTp UCIIOIB30BATh METOIUKH
O6menpodeccnoHanbHbIE | KOHTPOJIb,
1 000pynoBaHuE sl IPOBEICHHUS
KOMIIETSHIIH IPOBOJIUTH .
U3MepeHUi
00paboTKy
pEe3yIbTaTOB U
OIICHHUBATh
MOTPEIIHOCTH

2. Mecro nucuumianHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJIarOITUMUCS
[P U3YYEHHUH CIEAYIOIMIMNX AUCLUTIINH:
— PagnorexHuueckne CUCTEMBI,
— ®Dusuka




— Maremaruka

3HaHuUs, TMOJYYECHHbIE NpPU HM3YyYEHUHM Marepuaia JaHHOW JUCIMIUIMHBIL, MUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYEHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUHU APYTUX JUCLHUILINH:

— YcrpoiictBa cBepxBbicOKOH YacToThl (CBY) u aHTeHHBI
DNEeKTPOHHbIE U KBaHTOBbIE Tprudopsl CBY

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4eOHOMH
paboThI 10 TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoeMKocTb 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No5
1 2 3
Oowan mpyooemKkocmp OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacos npakmuyeckoii R0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexmu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
CamocmoamenvHnas paboma, Bcero (dac) 31 31
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.*%*)

*k
HpI/IMe‘IaHI/IeZ KaHAWJATCKHUU 3K3aMCH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TPyI0€MKOCTH TUCHUTLIMHEI 110 pa3eiaM U BUAaM 3aHSTHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIINHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (dac) (qac)
Cemectp 6

Pa3zjnen 1. OcHoBHBbIE ypaBHEHHS H 32KOHBI
JIEKTPOIUHAMUKH

Tema 1.1. OcHOBHBIE TIOHATHSA U OTIPEAEITECHHSL
Tema 1.2. OcHOBHBIE XapaKTEPHCTHKH
JIEKTPOMATHUTHOT'O TIOJISt

Tema 1.3 Cucrema ypaBHeHHii MakcBema 10 - - - 4
Tema 1.4 OcHoBHbIE 32KOHBI NEKTPOAUHAMEKH. CHcTeMa
ypaBHeHH MakcBeuia B quddepeHunansHoi hopme U s
KOMIUTEKCHBIX aMIuiuTy . Kiaccuduxkarus cpen.
I'paHnYHbIE YCIOBHS

Tema 1.5 OcuoBHbIe TEOpEMBI




Pa3jen 2. PacnpocrpaHenune 3JIeKTPOMATHATHBIX BOJIH
Tema 2.1 ITnockast OAHOPOJHAS BOJIHA

Tewma 2.2. Pemienue cucreMbl ypaBHeHui Makcgenna
Tema 2.3 BonHbl Ha TpaHuULE pa3aena

Tewma 2.4 [nockue 31EKTPOMATHUTHBIE BOJIHBI

14 -

Paznen 3. Pacupocrpanenue BOJIH 10 HANPABJIAIOIAM
cucreMam

Tema 3.1 OcuHoBubie onpenenenust. Peruenue 3anauu o
T0JIe HOPMAJILHBIX BOJIH B BOJHOBOJAX

Tema 3.2. PesxxuMbr paGoTsl BOIHOBOAOB. CTPYKTypa oI
¥ TOKOB

Tema 3.3 Dnekrpudeckas nmpounocts. Pazoas u
rpyNIoBast CKOPOCTH.

Tewma 3.4 CrpykTypa 31€KTPOMAarHUTHOTO MOJIS B
BOJIHOBOJIE

10 -

10 -

Pa3nen 4. OcHoBbl TeOpHH H3JTy4YeHHS

Tema 4.1 Ocnosusle onpenenenus. OBIIME BEIPAKEHHUSA
IUISL TIOJIS 9JIEMEHTAPHOTO SJIEKTPUYECKOTO HCTOUHHMKA.
BIMOKHAS ¥ JANIbHAS 30HbI

Tema 4.2. OcHoBHbIE MapaMeTpbl aHTeHH. [IpuHIUI
JIBOMCTBCHHOCTH. DJIEMEHTAPHBIH MAarHUTHBIN BHOpaTOp
Tema 4.3 DkBuBaNEHTHBIE IOBEPXHOCTHBIE UCTOYHHUKH.
Tema 4.4 DnementapHble U3TydaTeIn

Pa3nea 5. Dk3amen

Uroro B cemectpe:

34

34

31

Hroro

34 0

34 0

31

HpaKTqucxaﬂ MMOATOTOBKA  3aKJIIO4YaCTCA B  HCHOCPECACTBCHHOM

0o0y4JarIUMHUCS  OINpPENETICHHBIX  TPYAOBBIX
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

(GyHKIMH,  CBSI3aHHBIX  C

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B TA0IHIIC 3.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS

VY4eOHBIM IIaHOM HE MPEAYCMOTPEHO

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TabIuIIE 6.

4.5. JlaboparopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

BBITTIOJTHCHHUH

Oymymei

No

wn HaumenoBanue 1a60paTopHbIX paboT

TpynoemMkocTs,
(dac)

N3 Hux
MIPAaKTUYECKOU
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JINHBI

Cemectp 6




Tema 2.2. Pemienue cucremsl ypaBHenuii Makcgemia 14

Tema 2.4 Inockue 31eKTPOMArHATHBIE BOJIHEL 10
Tema 3.4 Crpykrypa >J€KTPOMATHUTHOTO TMOJS B 10
BOJIHOBOJIE

Tema 4.4 DnemenrapHsie u3nyyarenu

Bcero 34

4.6. KypcoBoe nmpoeKkTHpoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.7. CamocrosTenbHas paboTa 00yJIarOIUXCs
Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabnuIe 7.

Tabmmua 7 — Bugsl caMoCcTOsITeNNbHON PabOTHI U €€ TPYIOEMKOCTh

Bcero, | Cemectp S,

Bua camocrositensHOM paboThI
Jac Jac

1 2 3

H3ydeHne TeopeTHuecKoro MmaTepuania
nucuuruael (TO)

KypcoBoe npoextuposanue (KII, KP)

Pacuerno-rpadpuueckue 3ananus (PI'3)

Beinonnenue pedepara (P)

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamnee 3amganne (/13)

KontpossHble pabotsl 3a04HuKoB (KP3)

IToaroroBka K MpoMeXyTOYHOU
atrectrauuu (ITA)

Bcero: 31 31

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIbHON pabOThI 00YYAIOMINXCS MO TUCITUTLUIHHE (MOTYIIIO)

Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHON padOThl 00yJaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb NMeYaTHBIX U JIEKTPOHHBIX YUYEOHBIX U3AaHUHN

ugp/ Komi4ecTBo 9K3eMILIAPOB B
URL a P cc bubnuorpaduyeckas ccpliaka OUOIMOTEKE
w (Kpome DIIeKTPOHHBIX SK3EMILISIPOB)

7. TlepedyeHb HIEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEJIEKOMMYHUKAITMOHHOM ceTn « IHTepHeT»




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONH ceTn «HTepHeT», HEOOXOOUMBIX JJII OCBOCHHUS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 - IlepedyeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHOMN ceTn «HTepHeT»
URL aapec HaumenoBanue

8. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIEcca M0 JUCIUILIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [lepeueHsr nporpaMmMHOTo 06€CIIeYeHIS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenp MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX pu
OCYIIECTBICHHH 00pa30BaTeILHOTO MpoIiecca Mo AUCIHUITTHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)

1 | JlekimoHHas ayIuTopus

MynbTumeauitHas JEKIUOHHAS ayIUTOPUS

5 | Cneunanu3upoBaHHAs TAOOPATOPUST «--=--===--~ »

10. OrmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCcTalluu

By npomexyTO4YHOM aTTecTalnun [IepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amauu;
TecTsl.




10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00ydJalouIMMHCs MPUMEHseTCsT 5-0ajuibHas IIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETeHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepun orieHkH ypoBHsI cPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHasd IIKaia PaKTep (bopvmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1ab0 apryMeHTUPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIONYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

HCYIOBJIICTBOPUTECIILHO
HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAITBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

Ne ni/m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHINKATOpa

OIIK-1.3.1

OIIK-1.¥.1

OIIK-1.B.1

OIIK-5.V.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.




Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Ne /i [Tepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera

Kon
WHIUKATOPA

Y4eOHBIM MJIAHOM HE IPETyCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOH pabOThI

Mpe/ICTaBJICHbI B Tabuie 17.
Ta6ymma 17 — [lepedenp TeM 11 KypCOBOTO IPOSKTHPOBAHMS/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBIITOIHECHHS
KypCOBOH paboThl

Y4eOHBIM IITAHOM HE MPEAYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTO‘IHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwuie 18.

Tabnuna 18 — [IpumepHbIi epeyeHb BOPOCOB JJIs TECTOB

Ne /i ITepeyeHb KOHTPOJIBHBIX PaOOT

1. OCHOBHBIE 3aKOHBI U TEOPEMBI 3IEKTPOJUHAMUKU

2. OcHoBHBIE OHATHA U onpeencHud. Cucrema ypaBHeHuil Makcsenna. I'pannunsie ycinoBusa. OCHOBHbIE
TEOPEMBI SJIEKTPOIUHAMUKHU

3. [Tone nnockoit ogHOpoaHOM BoHBI. OcHOBHBIE onpenenenus. [lose B uneanbHOU cpene U B cpese ¢
notepsMu. Tloasipusanyist 377€KTPOMAarHUTHBIX BOJIH.

4, 3akonsr CHemmyca u popmyinsl Openens

5. HaxkroHHOe najieHre BOJIHBI Ha HICAIBHO MPOBOAILYIO TOBEPXHOCTh

0. [Tosne HOpMaJIBHBIX BOJIH B BOJIHOBOIax. OCHOBHBIE ONpeiesieH s, (OpMyYIIUpOBKa U CIIOCOO PELICHUS
3a1a4u

7. PexwMb! paboTHI BOTHOBOZOB

8. CtpyKTypa 1oJist B BOJTHOBOJE

0. OrexTpuuecKasi IPOYHOCTh BOJIHOBOAA

10. | Bsibop pa3mMepoB BOITHOBOIOB

11. | [Hone aneMeHTapHOIO ANEKTPUUECKOTO UCTOUHHKA

12. | llpuHuun ABOHACTBEHHOCTH

13. | OcHoBHbIE MapaMeTphl AaHTEHH

14. | YpaBHeHUs UaeabHON PaMOCBI3U U PAANOIOKALINU

15. | Yuer BiusiHUS NOJACTHIIAIONIEN TOBEPXHOCTH Ha paclpoCTpaHEHUE PaAHOBOJIH

16. | CepxIMHHBIC U AJUHHBIC PAJIUOBOIIHBI

17. | Cpennue BOJIHBI

18. | Kopotkue BoiHBI

19. | CepxUIMHHBIE U AJIMHHBIE PAIHOBOJIHBI

20. | Yuer BiusHUS NOACTUIAIOIIECH IOBEPXHOCTU HA PACIPOCTPAHEHUE PAJUOBOJIH

HCpG‘ICHB TEM KOHTPOJIbHBIX pa60T O JUCIHUIIIINHEC 06yqaronmxc;1 3a04YHOI (I)OpMLI

00ydeHus, IpeJICTaBICHbI B Ta0wmIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PadbOT

1. OCHOBHBIG THUIIBI HAIPABJIAIOIINX CUCTEM MU OCHOBHBIC TUIILI BOJIH B HUX

2. OT1inyne mojeH B BOJIHOBOJAaXx OT MoJIell B KOAKCHAJIbHBIX (I/I ApYyTrux HO,Z[O6HI>IX) JIMHUAX.
3. PexwMb1 paboTHI BOTHOBOIOB

4. OCHOBHOM THII MOJIS B BOJIHOBOAEC. HpGI/IMyIlICCTBa pa6OTLI Ha BOJIHE OCHOBHOI'O THIIA.




KOHHCHHI/ISI napurajibHbIX BOJIH

3aBUCHMOCTh napaMeTpoOB BOJH OT YaCTOTHI U pa3MEPOB BOJIHOBOJAA

CriocoObI BO30YKI€HHSI BOJTHOBOJIOB.

3aBUCHUMOCTh MOIIIHOCTH, r[epe,uaBaeMoﬁ 110 BOJITHOBOZY, OT COCTABJIAIOIIHNX SJICKTPOMArHUTHOT'O IMOJIA,
YaCTOTHI ([[J'II/IHI)I BOJ'IHI:I) T¢HEepaTopa U pasMEpoOB BOJTHOBOJA.

©| XN o

XapaKTepI/ICTI/ILIeCKOC 1 3KBUBAJICHTHOC COMTPOTUBJICHNUEC BOJIHOBOJAA

10. @DyHKINOHABHAS CXEMa YCTAHOBKH M METOJMKA POBEACHHSI SKCTIEPUMEHTA.

10.4. MeTtoauueckie  MaTepuanbl,  ONpEACNSAIolMe  MPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTall 00y4YaroImnuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE W3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLMU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEHIIMX
JOCTHKEHUI HaydyHOUW Mblciu. B yueOHOM mporecce JeKIusl BBIIOIHIET METOAOJOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[1naHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pasBuTHE TPO(ECCHOHATBHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJI€HHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUNH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaMIINe TOfbl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNATH IJIaBHBIE MBICIU U
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  Pa3JIMUYHBIX
bopMynupoBKax);

— TOJy4YeHHe TOYHOIO NOHWMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JleKMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd CllalijoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCHUU 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK 10 JUCLIUTUIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOTO MaTepuana:

Ecnu memoouueckue ykazanusi no 0C60eHUl0 NeKYUOHHO20 MAMepuana umeromcs 8
U30aHHOM 8U0de, 8 8Ude INeKMPOHHBIX pecypcos oubnuomexu I'VAIL, cucmemvr LMS, kagedpwt u
m.o., Heobxooumo dams Ha Hux ccovliky unu npueecmu URL adpec.




11.2. Meroauueckue ykazaHusi A OOYyYaloIIUXCsS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
paboT (ecau npedycmompero yueOHbiM NAaHOM NO OAHHOU OUCYUNTIUHE)

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJA/eTh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUHM C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenensieMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— [pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUIUINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalM3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JCKITHSIX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSATENbHOM  paboTbl ¢ 1a0OpaTOPHBIM
o0opysoBaHHEM U pUOOpamHu.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT
Obs3amenvho 0151 3anoIHeHUsl NPpenooasamenem

Crpykrypa ¥ popMa oTyera 0 JadopaTopHON padbore
Obsi3amenvHo 0151 3anoIHeHUs NPenoodasamenem

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAO0paTOPHOU padboTe
Obs3amenvho 0151 3aN0IHeHUs NPenooasamenem

Ecnu memoouueckue ykazanus no npoxoxicOeHuio 1abopamopHuiX pabom UMeromcs 6
U30aHHOM 8uoe, 8 guoe 1eKmponHwlx pecypcos oubauomexu I'VAII, cucmemvr LMS, kageopor u
m.o., HeoOxX00UMo dams Ha Hux ccwvlaky uiu npueecmu URL adpec.

11.3. Meroauueckue yka3aHds Ui OOYYAIOMIMXCS 10 MPOXOXKICHHIO KypCOBOTO
POEKTHPOBAHUS/BBINOIHEHUST KYpCOBOW palOThI (eciu npedycmompeno yueOnviM HAAHOM NO
O0aHHOU oucyuniuHe)

KypcoBoii npoexT/ paboTa IpoBOAUTCS € LENb0 (OPMUPOBAHUS Y 00YUAIOIIUXCS OMbITA
KOMIIJIEKCHOTO PEIICHUsI KOHKPETHBIX 337124 MPO(ECCHOHATBHOM e TETbHOCTH.

KypcoBoii npoekt/ paboTta mo3BosseT o0yyaromemMycs:

CTpyKTypa NOsICHUTEIEHOM 3aHCKU KYPCOBOTO MPOEKTa/ pabOThI
Obs3amenvHo 015 3ano0IHEeHUs NPenoodasamenem

TpeboBanus kK 0QOPMIICHHIO MOSCHUTEIBHON 3aUCKH KYPCOBOTO MPOEKTa/ PabOThI
Obs3amenvHo 01151 3an0IHeHUs Npenooasamenem

Ecnu memoouueckue yxazanusi no Kypcogomy npoekmupo8anuio/ 8bINOIHEHUI0 KypCcogou
pabomuvl umeromcst 8 U30AHHOM 6uode, 8 6uoe NeKMPOHHbIX pecypcos oOubauomexu ['VAII,
cucmemwvt LMS, kaghedpol u m.o., Heobxooumo dams Ha Hux ccwvlaky unu npusecmu URL adpec.

11.4. Metoauieckue yKazaHUus Uil OOYYAIOIIUXCS TT0 TMPOXO0KACHUI0 CAMOCTOSATEIHHON
paboTHI



B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUiCs BBITOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEIOaBaTelisi, HO 0e3 ero HermocpeCTBEHHOTO
YUYaCTHS.

Jiis oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITEIBHON paboThl, y oOydaromierocs: (GopMupyercs
nenecooOpa3Hoe IIaHupOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMHU W CHCTCMATHU3ALIUA HpI/IOGpeTaCMBIX 3HaHI/If/'I, 06CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHAILHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHUs IO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydYarommxcst
10 32049HOM (hopme 0OyUeHHS ).

Ecnu memoouueckue ykazanus no npoxoxrcoeHuro camocmosamenbHou pabomol UMeromcs.
8 U30aHHOM 8ule, 8 8ude INeKMPOHHBIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopul
u m.o., Heobxoo0umo oams Ha Hux ccolaky unu npusecmu URL adpec.

11.5. MeTtoauueckre yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOKIACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroIuxcsl, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIEeJbI OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

Obs3amenvho 0115 3an0IHeHUs npenooasamenem. yKazvlearomes mpebosanus u Memoobsl
npoeeoeHUs. meKyuje20 KOHMPOJis YCNeeaemMocmu, a Mmakdce Kaxk pe3yibmamvl meKyuje2o
KOHMpOJIsL ~ ycnesaemocmu — OyOym — yuumwl8amvCsi NpU  NPOBEOCHUU  NPOMENCYMOYHOU
ammecmayuu.

11.6. MeToau4ueckue yKa3zaHUs JUIsl O0yYaroONIMXCs MO TMPOXOKICHHIO IMPOMEKYTOTHON
aTTeCTaliu.

[TpomexxyTouHass  arTectaisi  OOy4arOIIUXCs — NpEAyCMaTpUBacT  OLCHUBAHHE
MPOMEKYTOUHBIX M OKOHYATEIILHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuimHe. OHa BKIIIOYACT B
ce0s:

— o9K3aMeH — ¢opMma OICHKH 3HAHHM, MOJYYCHHBIX OOYYalONMMCA B TpOIECcCe
U3yUYeHHs BCeW JIMCUMUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSTEIBHOW paboThI, CIOCOOHOCTH
OPUMEHSTh WX JIUIS PEIICHUS NPAaKTHYECKHUX 3a1ady. DK3aMEH, KaK TMpaBHIIO, MPOBOJUTCS B
NEpUOJT SK3aMCHAIMOHHOW CECCHMHM M 3aBEpIIAeTCs AaTTeCTAIMOHHON OICHKOH «OTIUYHOY,
«XOPOIIIO», «YIOBIETBOPUTEIILHOY, KHEYIOBICTBOPUTEIHLHOY.

— 3ayeT — 3TO (hopMa OLEHKU 3HAHHH, MOJYYCHHBIX OOYYAIOIIMMCS B XOJI€ U3yUCHHS
y4eOHOM TUCIUILTUHBI B IIEJIOM HJTH TPOMEXYTOUYHas (10 OKOHUAHHH CEMECTpa) OIICHKA 3HAHUMN
00yJaroImuMCs 110 OTAEIBHBIM pa3jieiiaM JAUCIUIUINHBI ¢ aTTECTAIIMOHHON OIEHKOW «3au4TEHOY
UJIH «HE 3a4TEHO.

— nmuddepeHIMPOBaHHbI 3aueT — 3T0 (GopMa OLCHKUA 3HAHUM, TOJyUYECHHBIX
00yYaroIuMCs TIPH U3YYIEHUU TUCIHILIMHBI, TIPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIICOBATEIILCKUAX PAa0OT U MPOXOXKIACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
COTIIUIHOY, «XOPOIIOY, KYTOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHHOY.

Obs3amenvHo 015 3aN0IHEHUs: npenoodasamesiem: YKa3vl8amcs mpebdosanus u Memoosl
NPOBeOeHUst NPOMENICYMOYHOU AMMeCmayuu.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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