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Hanpasnennocts (npoduip) / cienmanuzanus: 3auuieHHble CHCTEMbI U CeTH CBA3HU

dopma 00yUueHUS: OUHASA
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Kadenpa: Kadenpa paanodiextponuku u cuctem cesizu (PCC)
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VYueOnsiii man mHadopa 2019 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 4 cemecTtp Bcero EnnHunel

JlekumoHHbBIE 3aHITHUS 36 36 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
CamocrositenpHas padbora 74 74 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 qacoB
OO0mast TpyZ0eMKOCTh 180 180 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 5 5 3.€.

DopMbI IPOMEKYTOUHOM aTTeCTAIUsA Cemectp
DK3aMeH 4

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Ilenbro npenoaBaHus AUCLUUIIINHBI « DJIIEKTPOMArHUTHBIE I1OJISI ¥ BOJIHBI» SIBJISIETCS OCBOEHUE
CTYJIEHTaMH OCHOB TEOpPHH DJIEKTPOMArHUTHOTO TIOJS; M3yUYeHHE OCOOCHHOCTEH CTPYKTYpPHI
3JIEKTPOMArHUTHBIX BOJIH, PACIPOCTPAHSAIOIMIUNXCS B Pa3JIMYHBIX Cpelax M HaIPABIAIOLIUX CUCTEMAX;
TeHJCHIUH pa3BUTUS WHPOKOMMYHHMKALUMOHHBIX TEXHOJOTHH M CHUCTEM CBS3M, CBA3aHHBIX C
3JIEKTPOMArHUTHBIM IIOJIEM.

1.2. 3agauy AUCHUILIUHBI

1. OCHOBHBIMU 33JJa4aMH U3yUYEHUS JUCIHUIUINHBI SBISIOTCS (GOPMHUPOBAHUE Y CTYACHTOB 3HAHUIA,
HAaBBIKOB M YMEHHUH, MO3BOJAIOMIMX MPOBOAUTH CAMOCTOATENbHBIA aHAIU3 3JIEKTPOMAarHUTHBIX
MPOLIECCOB, MPOUCXOASANIUX B Pa3IMUYHBIX CpelaxX, coOUpaTh U aHAIU3UPOBATh UH(POPMAIUIO IS
(dbopMupOBaHUS UCXOTHBIX JAHHBIX NI MPOCKTUPOBAHUS CPEACTB U CETEH CBA3U U MX AJIEMEHTOB Ha
OCHOBE 3JIEKTPOMArHUTHBIX sABJIeHUN. [IpnoOpeTeHHbIe CTyAeHTaMU 3HAHUSI U HaBBIKK HEOOXOJUMBI KaK
IJIs. OCYIIECTBJIEHMS MOUCKAa MU aHanu3za MHPopmanuu B 00JacCTU AFIEKTPOIAMHAMHUKHU, MPHU
MIPOEKTUPOBAHUU CPEJICTB U CE€TE CBS3M, TaK U JJI1 FPAMOTHOM 3KCIUTyaTal[ui TeIEKOMMYHUKAaIIMOHHOM
anmnapaTyphl.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Nunexc qucuumiuasl: 51.B.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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YK-1. Cnocoben
OCYLIECTBIISATH IIOUCK,
KPUTHYECKUM aHAJIU3 U
CHHTE3 HHpOpMaIH,
NPUMEHSTH CUCTEMHBIH
MOJXOJ JIsl pELICHUS
MIOCTaBJICHHBIX 3aJa4

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

3HaeT TeHACHLIUN Pa3BUTHUS B 001acTu
MH(POKOMMYHHUKAITMOHHBIX TEXHOJIOTUH U
CUCTEM CBSI3U; OCHOBHBIE ITOHATHUS
AJIEKTPOIMHAMUKH; OCHOBHbBIE YpaBHEHMUS,
ONMCHIBAIOLIUE 3JIEKTPOMAarHUTHOE TI0JIE U
SHEPreTUUECKUE COOTHOILLIEHUS B HEM;
METOJIMKU cOOpa 1 aHaiIu3a HHPOpMALUH JIIs
IIPOEKTUPOBAHMSI CPEJICTB U CETEH CBSI3U U UX
AJIEMEHTOB Ha OCHOBE JIEKTPOMAarHUTHBIX
SIBJICHUI

VK-1.2. YMmeeT npuMeHsITh
METOJMKH MTOUCKa, cOopa u
00paboTku nHpOpMaIuu,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(bOpMalnu, NOTYy4YEeHHOU U3
pa3HbIX UCTOYHUKOB

YMeeT npoBOAUTE aHAIN3 TEXHUYECKOU
nH(pOpMallMU B paMKaX TEMaTHKHU MPOEKTOB,
CBSA3aHHBIX C ANEKTPOMArHUTHBIMU
SIBJICHUSIMU; OCYIIECTBIISATH TOUCK U aHAIHU3
nH(popMaInuu B 00J1aCTH JEKTPOTUHAMUKH,
MIPE/ICTaBJICHHON B PA3IMYHBIX
OTEUYECTBEHHBIX U 3apyOeKHBIX UICTOYHHKAX
JUTSI IPOEKTUPOBAHUS CPECTB U CETEH CBS3M.

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT 0 aHajIu3a U
CHHTE3a HH(pOpMaLUH,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHOCO0OEH reHepupOoBaTh
pas3uYHbIC BAPUAHTEI
peleHHsI TOCTABICHHBIX
3a1a4

Bnaneet HaBbIKaMu pa60TBI C TEXHUYECKOM
HOKYMGHTaHHeﬁ, B TOM YHUCIJIC, ITPU ITOUCKE
I/IH(I)OpMaI_II/II/I B OTCUCCTBCHHBIX U
3apy6e)i(HBIX HCTOYHHUKAX, CBSI3aHHOM C
SJICKTPOMArHUTHBIMU SBJICHUAMHA,; HABbIKAMU
pPacuCTOB JJICKTPOMArHUTHBIX IoJIek u BOJIH,
HCO6XO,Z[I/IMLIX IIpU aHaJIn3¢C I/IH(I)OpMElI_II/II/I JJIA
MMPOCKTUPOBAHUA CPCACTB U CEeTeM CBS3U U UX
9JICMCHTOB.

OomenpodeccuoHaNbHbIE KOMIIETEHIIHMU

IIpodeccuonanbHbIe KOMIIETEHIUH
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ITKP-3. Cniocoben
MIPUMCHSITh
COBPEMCHHBIC
TEOPETUICCKHEC U
IKCIIEPUMECHTAILHBIC
METOIbI UCCIIETOBAHMUS C
LIEJIBIO CO3/IaHMS HOBBIX
MIEPCIICKTHUBHBIX CPEICTB
WH(HOKOMMYHHUKAIIHA,
HCIIOIB30BAHUIO U
BHEJIPCHUIO PE3YJIbTATOB
HCCIICIOBAHUM

IIKP-3.1. 3HaeT OCHOBEI
CETEBBIX TCXHOJIOTHUH,
HOPMAaTHUBHO-TEXHUYECKYIO
JOKYMEHTALUIO, TPeOOBaHHS
TEXHUYECKUX PETIaMEHTOB,
MEXIyHApOIHBIEC U
HallMOHAIBHBIC CTAHIAPTHI B
00J1acTH Ka4eCTBEHHBIX
nokasatesieil paboThbl
WH(OKOMMYHHUKAITHOHHOTO

3HaeT npaBmiia padoThI C Pa3IMUYHBIMU
I/IHCI)OpMaIII/IOHHI)IMI/I cCucreMamMu

000py1I0BaHUA.

ITKP-3.2. YmeeT paboTtath ¢ | YMeeT 00pabaTbiBaTh HHPOPMAIIHIO C
POTPaMMHBIM UCTIOJIb30BAHUEM COBPEMEHHBIX TEXHUUECKUX
obecreyeHueM, CPE/CTB.

UCTIOJIB3YEMBIM TIPH
00paboTke nHbopMaIuu
UH(POKOMMYHHUKAITUOHHBIX
CUCTEM M UX COCTaBIISIOIINX.

IIKP-3.3. Bnageet HaBBIKAMU
aHaJM3a ONepaTUBHOM
UHpOpPMALIUU O
3aIIaHUPOBAHHBIX U
aBapHitHBIX paboTax,
CBSI3aHHBIX C MIPEPHIBAHHEM
MPEIOCTaBICHUS YCIYT,
KOHTPOJISI KauecTBa
MPEAOCTABIIAEMbIX YCIYT.

Brnageer naBbikamu cbopa, aHanM3a U
00paboTku nHbOpMaIU, HEOOXOAUMBIX IS
IPaMOTHOM IKCIUTyaTaIlu
TEJICKOMMYHHUKAIIMOHHON anmapaTyphl.
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[TKP-4. CnocoOHOCTB
OCYILIECTBIISATh
MOHHUTOPHHT COCTOSTHUS
U TIPOBEPKY KayecTBa
paboThI, IPOBEICHHE
U3MEPEHUN U
JTAarHOCTUKY OIIUOOK U
OTKa30B
TEJIEKOMMYHHUKAIIHOHHOT
0 000pyI0BaHMS,
CETEBBIX YCTPOUCTB,
IPOTPaAMMHOTO
obecrnieyeHus
WH(POKOMMYHUKAIIAN

[1KP-4.1. 3HaeT MeTOANKY 1
CpeacTBa U3MEPEHUN,
UCTIOJIb3YEMBIE JIJISI KOHTPOJIS
KadyecTBa pabOTHI
000py1I0BaHUs, TPAKTOB U
KaHAJIOB TepeIauH,
IIPOrpaMMHO€E 00ecTieueHEe
00opyioBaHus,
JOKYMEHTAIUIO TI0 CHCTEMaM
KadyecTBa pabOTHI
IIPEANPUATHN CBSI3H.

3HaeT Cpe/ICTBA U3MEPEHHIA, OCHOBAaHHBIC Ha
OJICKTPOMAIrHUTHBIX SABJICHUAX U
HCIIOJIB3YCMBIC IJI1 KOHTPOJIA Ka4CCTBa
paboTel 000PYAOBAHMUS, TPAKTOB U KaHAIOB
nepeayu.

[TIKP-4.2. Ymeer
aHAJTM3UPOBATH PE3YIbTATHI U
yCTaHABJIMBATh COOTBETCTBHUE
rnapamMeTpoB pabOThHI
000pyTOBaHUS ACUCTBYIOIIUM
OTpaciIeBbIM HOPMAaTHBAM.

YMeer aHaTM3UpOBaTh PE3YJIbTAThI U
yCTaHABJIMBATh COOTBETCTBUE MAPAMETPOB
paboThl 000PYIOBAHUS U €TI0
DJIEMEHTOB,0CHOBAHHBIX Ha
AIIEKTPOMATrHUTHBIX SIBJICHUSX, ACHCTBYIOIUM
HOpMAaTHBaM.

IIKP-4.3. Bnaneet HaBBIKAMU
MHCTPYMEHTAJIbHBIX
MU3MEPEHH, UCTIOIb3YEMBIX B
00JacTH TeJIeKOMMYHUKAIIUHT,
M OIICHKHM UX COOTBETCTBHS
TEXHUYECKUM HOpMaM U
napaMmerpam o0OpyI0BaHUS U
KaHAJIOB Mlepeaaun
YCTaHOBJICHHBIM
AKCIUTyaTallMOHHO-
TEXHUYECKUM HOpMaM,
BEJICHUS IOKYMEHTALIUU 10
pe3yiabTaTaM U3MEpPEHUH.

Bnaneet HaBbIKaMu HHCTPYMCHTAJIbHBIX
H3MepeHHI>i, HCIIOJIb3YCMbIX B obmactu
TeJ'IeKOMMy'HI/IKaLII/Iﬁ,HCO6XOI[I/IMBIX JIA
FpaMOTHOI\/'I OKCILTyaTaluun
TeHeKOMMYHHKaHHOHHOﬁ arrmapaTryphbl.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKuX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Beero |Cemectpsl
Bunbl yueOHOIl esTenbHOCTH
4acoB 4 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 70 70
JIek1IMOHHBIE 3aHATUSA 36 36
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTesibHasi padoTa 00y4aOUIUXCs, B T.4. KOHTAKTHAaSA 74 74
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 66 66
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 8 8
IToaroroBKa U cIavya 3K3aMeHa 36 36
O0mas Tpya0eMKoCTh (B 4acax) 180 180
5
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OO6mas TpynoemMkocTh (B 3.e.)| 5 5

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JIesTeIbHOCTH NMPUBECHA B
tabymue 5.1.
Ta6muma 5.1 — Pazens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus pasnenoB (Tem) Jlex. [Ipax. | Jla6. Cau. Beero dopmMupyemsbie
TUCIIAILINHBI 3t 3aH., 4 | pao. pab., | uacos (6es KOMIIETEHIINHU
q q 9K3aMEHa)
4 cemecTp
1 OcHoBHBIE ypaBHEHUS 8 4 - 12 24 [TIKP-3, [TKP-4, YK-1
AIIEKTPOMATHUTHOTO TOJIS
2 DHeprust AEKTPOMArHUTHOTO MO |2 - - 6 8 [TKP-3, [IKP-4, YK-1
3 DAeKTpOCTaTUYECKOE Mo 2 4 - 6 12 IIKP-3, TIIKP-4, YK-1
4 OOume cBOWCTBA IEPEMEHHOTO 2 - - 6 8 ITIKP-3, I[IKP-4, YK-1
AIEKTPOMATHUTHOTO TOJIS
5 IInockue 3MeKTpOMarHuTHEIE BOJIHEI |6 4 4 12 26 IIKP-3, IIKP-4, YK-1
B M30TPOMHBIX HEOTPAHUICHHBIX
cpenax
6 OTpakeHue U NpeaoMiIeHHe 6 - 4 10 20 [TKP-3, [IKP-4, YK-1
IJIOCKUX 3JIEKTPOMArHUTHBIX BOJTH HA
rpaHuIle pasziena IByX Cpell
7 HanpaBinisiemble 371€KTpOMarHuTHole |4 4 4 10 22 IIKP-3, IIKP-4, YK-1
BOJIHBI U HaIPaBJISIOIINE CUCTEMBI
8 DIeKTpOMarHuTHbIE KOJICOAHUS B 2 - 4 6 12 IIKP-3, IIKP-4, YK-1
00BEMHBIX pe30HaTOpax
9 N3nyuyeHue 3neKTpPOMAarHUTHBIX 4 2 - 6 12 IIKP-3, TIKP-4, YK-1
BOJIH
Uroro 3a cemectp |36 18 16 |74 144
Hroro|36 18 16 74 144

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIINHBI

Coneprkanue pas3iesioB (TeM) TUCUUILIMHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabymIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.Y. 11O JICKIIUSIM)

TpynoemkocTs
Hasganus paznenoB | Conep:xaHue pas3ziesioB (TeM) TUCIUILUIUHGI (B (HeKIHOHHbIE dopmupyemble
(Tem) TUCHIUTUTAHBI T.4. T10 JICKITUSIM) KOMIIETEHIINU
3aHSTHA), 4
4 cemecTp
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1 OcHoBHBIE
YpaBHCHHUS
AJIEKTPOMATrHUTHOTO
IOJIA

[Ipenmet u conepxkanue kypca. Bekropsl
3JIEKTPOMArHUTHOTO TOJIS.
JwvsnekTpryeckast 1 MarHUTHAS
MIPOHUIIAEMOCTH cpe/ibl. OCHOBHBIE
YpPaBHEHUS 3JIEKTPOMATHUTHOTO OIS —
ypaBHeHUs1 MakcBeiuia. .MarepuainbHble
ypaBHeHUs U kinaccudukaus cpen. [loms Ha
rpaHuuax paszaeina cpen. [’ pannynbie
YCJIOBUSA JIJI1 BEKTOPOB AJEKTPOMATHUTHOTO
noJs. ['paHnyHbIE YCIIOBUS HA MOBEPXHOCTH
HJICAJTBHOTO TPOBOJIHUKA

TIKP-3, TTKP-4,
VK-1

Htoro

2 DHeprus
3JIEKTPOMArHUTHOTO
0TI

3akoH [xoyns-Jlenna B nuddepenunanbroit
¢dopme. YpaBHeHus GanaHca Juis
MIHOBEHHBIX 3HaU€HUI MOUIHOCTU. Bextop
[loitnTHHra. CpegHue 3a nepuo 3Ha4YCHUs
9HEPreTUYECKUX XapaKTEPUCTUK
[IEPEMEHHOT0 3JIEKTPOMAarHUTHOIO MOJIS.
CKopocTh epeHoca SHEPTUu
AJIEKTPOMAarHUTHBIX

TIOJIEH.

ITKP-3, IIKP-4,
YK-1

HUroro

3 DaekTpocTaTH4ecKoe

I1oJIC

YpaBHenust MakcBenia st
ANEKTPOCTATUYECKOTO TOJISL.
DIJIEKTPOCTATUYECKUH TTOTEHIINAI.
I'pannunbIe ycinoBus B
anekTpoctatuke.OnpeaeneHue noTeHIrana
T0 33/IaHHOMY paclpeeseHUIo 3apsiaa.
[Tpuniun cynepno3unuu. Y paBHEHUS 114
ANEKTPOCTATUYECKOTO MOTEHIHAIA.
OcHOBHas 3a71a4a JIEKTPOCTATUKU. MeTo bl
pelIeHus 3a/1a4 3JIeKTPOCTaTUKU. EMKOCTB.
Konpgencarop B aiekTpocTaTHKe.

ITKP-3, IIKP-4,
YK-1

Hroro

4 O01mMe CBOKMCTBA
MIEPEMEHHOTO
AJIEKTPOMArHUTHOTO
IOJIA

INapmonnueckue konedanus. Y paBHEHUs
Makcsesuia 11 TApMOHUYECKHUX
KoJiebanuit. KoMIiekCHbIE aMILTUTY bl
nosieii. KoMIuiekcHele TUaneKTpudecKas u
MarHuTHas IPOHULIAEMOCTH CPEJIbI.
MarsuTHbI€ TOKH U 3apsiibl. Y paBHEHUSA
MakcBesuia ¢ yueToOM MarHUTHBIX TOKOB U
3apsa0B. [[puHIMN nepecTaHOBOYHOM
JIBOMICTBEHHOCTH ypaBHEHUN MakcBseria.
Teopema eTMHCTBEHHOCTH AJI1 BHYTPEHHEN U
BHEIIHEN 3a/1a4 3JIEKTPOJUHAMUKHY.
[IpuHuMn sxBUBasIeHTHOCTH. JleMMa
Jlopenua. Teopema B3aMHOCTH.

TIKP-3, [TIKP-4,
VK-1

Htoro
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5 IInockue
BHGKTpOMaFHI/ITHI)IG
BOJIHBI B I/I30Tp0HHI)IX
HeOIpaHquHHLIX
cpenax

BosHOBOM XapakTep epeMEHHOT0
3JIEKTPOMAarHUTHOIO MOJIs. Y paBHEHUS
I'ensmronsna. Inockue BOIHBI ¥ UX
XapaKTEPUCTUKH. BOIHOBOE UnCIIO U
BOJIHOBOU BEKTOp. PpOHT BOIHBI. B3anMHas
OpHEHTALMsI BEKTOPOB IMOJIS U BOJIHOBOTO
BEKTOpa B cpenie 6e3 noreps. BoaHoBoe
conpoTuBieHue cpenbl. [lonspuzamnus
AIEKTPOMArHUTHBIX BOJIH.
DneKTpOMarHUTHbIE BOJIHBI B CPEJlax €
norepsimu. Koaddurment 3atyxanus.

TIKP-3, TTKP-4,
VK-1

Htoro

6 OTtpaxeHue u
IIPEIOMJIEHUE TUIOCKUX
AIIEKTPOMAarHUTHBIX
BOJIH Ha TPaHULIE
paszzerna AByX Cpen

[TageHue MI0CKOM 2IIEKTPOMAarHUTHOU
BOJIHBI Ha TPAHHUILLY pa3zenia IByX
JUDJIEKTPUYECKUX cpel. I'opu3oHTanbHas u
BEepTUKaJIbHAS noJsipu3auuu. HopmansHoe
TaJieHUe IIJI0OCKOW BOJIHBI HA TPaHULLy
pasnena aByx cpen. Gopmibl Openers.
HaxnoHHOe nazieHue ioCKOU BOJIHBI HA
IpaHully paszena cpel. Yroua bprocrepa.
[TonHOro OTpakeHUe OT IPaHULIBI Pa3aena
JBYX IU3JIEKTpUYECKUX cpel. Ilnockas
HEOAHOpOAHAs BoyHA. [Tanenue miockon
9JIEKTPOMAarHUTHOM BOJIHBI Ha TPaHUILY
paszena AUdJIEKTPUKa U

nornolarouien cpensl. [IpubnamkeHHbIe
IrpaHU4HbIE yClI0BUA JIeoHTOBHYA.

ITKP-3, IIKP-4,
YK-1

Hroro

7 HampaBinsiemble
AIIEKTPOMAarHUTHBIE
BOJIHBI U
HaIpPaBIIAIOIINE
CUCTEMBI

[TonsiTHE O HAMPABISAIONINX CUCTEMAX.
Hampasnsiemble 31€eKTpOMarHUTHBIE BOJTHBL.
VYcnoBus pacnpocTpaHeHUs
ANEKTPOMArHUTHBIX BOJIH B HAMPABIISIOLINX
cucremax. Kpuruueckas AJiiHa BOJIHBI.
Knaccudukanms nHanpasisiemsix BosH : T, E,
u H —BosHbl. [IpAMOYToibHBIN U KPYTJIbINA
MeTaJJIn4eckre BOJHOBObI. Pemienue
JIByMEpHOTO ypaBHeHUs [ enbmronbla ass
MPSIMOYTOJIBHOTO BOJIHOBO1a. OCHOBHAs
BOJIHA MIPSIMOYTOJIBHOT'O BOJIHOBOJIA, €€
XapaKTePUCTHKHU U CTPYKTypa mnosst. Berdop
MOTIEPEYHBIX Pa3MEPOB sl OJHOBOJIHOBOTO
pexuma paboThI.

ITKP-3, IIKP-4,
YK-1

Hroro

8 DIeKTpOMarHuTHBIC
KoJieOaHus B
00BEMHEIX
pe3oHaTopax

OObeMHbIE pe30HaTOPbl. AHAIIN3
CcOOCTBEHHBIX KOJICOaHNH B MOIBIX
pe3onatopax. [IpsmoyronbsHbie U
MUIMHAPHUYCCKUC TTOJIBIC T PE3OHATOPHI.
OrnpezesieHre pe30HaHCHON YacTOTHI U
TOOPOTHOCTH OOBEMHBIX PE30HATOPOB.

TIKP-3, [TIKP-4,
VK-1

Htoro
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9 Uznyuenue [TocTanoBKka 3a1a4u 00 H3ITYICHUU. 4 IIKP-3, IIKP-4,
AIEKTPOMATrHUTHBIX VYpaBuenust Maxkcgesia ajis 0051acTu, YK-1
BOJIH coJieprKalleil CTOpOHHUE UCTOYHUKH.
HeonHopoaHble BOJIHOBbIE ypaBHEHUS
I'enbmronbua. BeKTOpHBIN U CKaISIPHBIN
NMEKTPOAUHAMUYECKUE TTOTEHIIUAIIBI.
YpaBHeHUs U1l JEKTPOJUHAMUYECKUX
MOTEHIIMAJIOB U UX PEIICHHUS.
3ana3aplBaole NOTEHIUAbI.
DneMeHTapHbIE AIEKTPUIECKUI U
MarHUTHBIN U3JIy4aTean: CTPYKTypa 1ois,
JarpamMmbl HalIpaBJIEHHOCTH,
COINPOTUBIICHUE U3ITYUECHHUS.
Hroro 4
Hroro 3a cemectp 36
Utoro 36
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.
Tabmua 5.3 — HauMeHoBaHUE NPAaKTUYECKUX 3aHITHH (CEMUHAPOB)
HazBanus paznenos (Tem) HanmenoBanue npaktuueckux | Tpymoemkocts, |  Dopmupyemsie
JTUCLMITIINHBI 3aHATUN (CEMUHAPOB) q KOMIIETEHIINH
4 cemecTp
1 OcHOBHBIE ypaBHEHUS VYpaBHeHus Makcsesuia B 4 [TIKP-3, [IKP-4,
AJIEKTPOMAarHUTHOTO TOJISI MHTETPAJIILHON U YK-1
muddepeHIaIbHoN popmax.
MartepuanbHble ypaBHEHUS
Htoro 4
3 Dnektpocrarudeckoe nmojie | MeToasl pemeHus 3ana4 4 IIKP-3, IIKP-4,
AIEKTPOCTATUKH YK-1
Hroro 4
5 IInockue anekTpoMarHuTHeIE |I1n10CKHE 3IEKTPOMAarHuTHHIE 4 ITKP-3, I[IKP-4,
BOJIHBI B U30TPOITHBIX BOJIHBI M UX XapaKTEPUCTUK YK-1
HEOTrpaHUYEHHBIX cpeaax UToro 4
7 HanpaBiisiemsle DJEKTPOMarHuTHHIE BOJIHBI B 4 ITKP-3, TIKP-4,
AJIEKTPOMArHUTHBIC BOJIHBI U |JIMHUSIX NIEpEJadn YK-1
HaIPAaBJIAIOLUE CUCTEMBI Utoro 4
9 Uznyyenue DJIeMEHTapHbIE AIEKTPUUECKUM 2 [TKP-3, [IKP-4,
AJIEKTPOMATrHUTHBIX BOJIH Y MAarHUTHBIN U3JTy4YaTeau YK-1
Hroro 2
Wroro 3a cemectp 18
Hroro 18
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Ta6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (tem) HaumenoBanue naboparopusix | Tpynoemkocts, | Dopmupyembie
JUCIUTIAHBI pabor q KOMIIETEHIINH
4 cemecTp

CornacoeaHa Ha noptane N2 62011




5 IInockue anekTpomarauTHele |MccnenoBanue nojasipusauuu 4 IIKP-3, IIKP-4,
BOJIHBI B U30TPOITHBIX AJIEKTPOMArHUTHBIX BOJIH YK-1
HEOrpaHUYEHHBIX cpeaax HUtoro 4
6 Otpaxkenue u npenomnenue |MccnaenoBanue oTpakeHus 4 IIKP-3, IIKP-4
IUIOCKHUX 3JIEKTPOMAarHUTHBIX 3JIEKTPOMArHUTHBIX BOJIH OT
BOJIH Ha TpaHMIIE pa3jiena AByX |TpPaHULBI pa3ziena ABYX cpel
cpen Hroro 4
7 HampaBinsiemble WUccnenoBanne muHAM 4 IIKP-3, IIKP-4,
AJIEKTPOMATrHUTHBIE BOJIHBI U nepenaun CBY nuama3ona YK-1
HaMpaBJISIONUE CUCTEMbI Htoro 4
8 DneKTpOMarHuTHbIE HccnenoBanue napameTpon 4 [1IKP-3, TIKP-4,
KoJIeOaHUsI B 00bEMHBIX 00BEMHOTO pe30HaTOpa YK-1
pe3oHaTopax IPSIMOYTOJIBHOTO CEUEHUs

Hroro 4

Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo yueOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael caMmocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPEICTABIICHBI B

Tabnure 5.6.
Tabauia 5.6 — Buabsl caMocTosITeNnsHOM paboThl, TPYA0EMKOCTh B (popMHUpyeMble KOMIETSHIIMH
HasBanus pasnenos (tem Braer . | TpynoemkocTts, | dopmMupyembie Dopmbl
,Z[I/ICI?I/IHiI/IHBI e CAMOCTOATCIBHON - q Kof/mefgmmn KOHTppOJm
paboThl
4 cemecTp

1 OcHoBnbie ypaBHeHus |IloaroroBka k 12 [TIKP-3, [TIKP-4, | TectupoBanue
JIEKTPOMATrHUTHOTO I10JIs | TECTUPOBAHUIO YK-1

Uroro 12
2 DHeprus IToaroroBka k 6 [IKP-3, [IKP-4, | TectupoBanue
AJIEKTPOMATrHUTHOT'O I10JIs | TECTUPOBAHUIO YK-1

Uroro 6
3 Dnekrpocrarnueckoe  |IloaroroBka k 6 [TKP-3, [IKP-4, | TectupoBanue
nosie TECTUPOBAHUIO YVK-1

Hroro 6
4 O0mme cBoiicTBa IloaroroBka k 6 [TIKP-3, [TIKP-4, | TectupoBanue
[IEPEMEHHOTO TECTUPOBAHUIO YK-1
AIIEKTPOMATHUTHOTO TIOJIS Utoro 6
5 Ilnockue IloaroroBka k 10 [IKP-3, [IKP-4, | TectupoBanue
JJIEKTPOMATrHUTHBIE TECTUPOBAHUIO YK-1
BOJIHBL B M30TPOIIHBIX [ToaroroBka k 2 [1KP-3, I1IKP-4, | JlaGopaTopHast
HCOrPaHMYCHHBIX CPelaX | jabopaTopHOi padoTe, YK-1 pabota

HaIUCaHUE OTYeTa
Uroro 12
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6 OTpaxkeHue u [Toaroroska k 8 [IKP-3, IIKP-4 | TectupoBaHue
MPEJIOMJICHUE TUIOCKUX | TECTUPOBAHUIO
QJICKTPOMArHUTHBIX BOJH |[JonrotoBka K 2 [TIKP-3, [TKP-4 | JlaGoparopHas
Ha rpaHuIe pasjaea IByX | jabopaTopHOil padoTe, pabora
cpea HaIlUCaHHUE OTYeTa
Hroro 10
7 Hampasiisiemble IloaroroBka k 8 [IKP-3, [IKP-4, | TectupoBanue
JJICKTPOMAarHUTHBIC TECTUPOBAHUIO YK-1
BOJIHBI ¥ HAIIPABJIAIOIIHNC |[ToaroToBKa K 2 [TKP-3, TIKP-4, | JlaboparopHas
CUCTCMbI nabopaTopHoi pabore, YK-1 pabora
HamucaHue oTJera
Hroro 10
8 DIeKTpOMarHuTHBIC IloaroroBka K 4 [IKP-3, [IKP-4, | TectupoBanue
KoJIeOaHUsI B OOBEMHBIX | TECTHPOBAHUIO YK-1
pe3oHaTopax [ToaroroBka k 2 ITIKP-3, [IKP-4, | JlabopaTtopHas
nabopaTopHoi pabore, YK-1 pabora
HamucaHue oT4era
Hroro 6
9 Uznyuenue IloaroroBka K 6 [IKP-3, [IKP-4, | TectupoBanue
JJIEKTPOMArHUTHBIX BOJIH | TECTUPOBAHUIO YK-1
Hroro 6
Hroro 3a cemectp 74
[ToaroroBka u cnaya 36 OK3aMeH
JK3aMeHa
Hroro 110

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHATUH
Buapl yaeOHOM AesTEIBPHOCTH
dopmupyembie
Jlex. I[Tpaxk. JIa6. Cam. DOopMBI KOHTPOJIA
KOMIIETEHIINHN
3aH. 3aH. pao. pao.
[1KP-3 + + + + JlaboparopHnas pabota, TecTupoBanue,
OK3aMeH
[TKP-4 + + + + JlaGopaTtopHnas pabota, TectupoBaHue,
DK3aMeH
YK-1 + + + + JlaGopatopHas pabota, TecTupoBaHue,
DK3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuna 6.1 — bayibHbIe OLIEHKH
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. . | MakcumanbHbIi 6aiut
MakcumanbHbII MaxkcumanbHbIN
3a IEPUOJ MEXKIY Bcero 3a
DopMBbI KOHTPOJIA 6am1 Ha 1-y10 KT ¢ 0at 3a mepuoz
2KT u Ha xoHel CEMECTp
Hauana cemectpa | Mexay 1KT u 2KT
cemecTpa
4 cemecTp
Jlaboparopnas pabota 0 12 12 24
TectupoBanue 14 16 16 46
DK3aMeH 30
Hroro makcumym 3a 14 28 28 100
(58} (i}
Hapacratomum utorom 14 42 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecuet 6asIoB B OIEHKH 32 TEKYIINI KOHTPOJIh

banbl Ha 1aTy TEKYIIEro KOHTPOJIS Onenka
>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe

6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY

Hroroas cymma 6asios,

Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)

4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)

3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO)

Hwuxe 60 0amios

F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI

7.1. OcHOBHas JqUTEpaTypa

1. B.M. IlerpoB DiekTpoAWHAMHUKA U PACIPOCTPAHEHHUE PATMOBOJH: YUYEOHUK JJISI BY30B. -
M.:Topsiaast munusi- Tenekom, 2007.-558 c. (Hanmmune B 6ubmoteke TYCVYP - 100 5k3.).

2. DIeKTpoAMHAMHUKa U pacrpocTpaHeHue paauoBoiH: YueOHoe nmocodue / JI. A. bokos, A. E.
Mangens, B. A. 3amorpunckuit - 2013. 410 c. [DnexTpoHHBIl pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/3289.

7.2. lonoTHUTEIbHAS JIUTEPATypa
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https://edu.tusur.ru/publications/3289

1. DnekTpoMarHuTHBIE TOJs U BOJHBI: COOPHHWK 3a7a4y WM YNpPaXKHEHHUH IJsI CTYACHTOB,
oOyyarwmuxcss MO HampaBJIeHUSAM NOATroTOoBKM OakamaBpoB 11.03.02 (210700.62)
«H(DOKOMMYHUKAITMOHHBIE TEXHOJOTHUU B cucTeMbI cBsi3m», 11.03.01 (210400.62) «PagnoTexHukay u
cnenuansHocTH 11.05.01 (210601.65) «PaanosnexkTpoHHbIe cucTeMbl U KoMIUIeKChD» / A. E. Mannens, JI.
A. bokos, XK. M. Cokoiosa, JI. 1. [llanruna - 2014. 185 c. [DnexkTpoHHbIi pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/4876.

2. ®anpkoBckuit, O. U. Texuuueckas 3yexkTpoanHamuka : yueOHuk / O. M. @anbkoBCckuit. — 2-¢
3., crep. — Cankt-IletepOypr : Jlanp, 2021. — 432 c¢. — ISBN 978-5-8114-0980-8. — Tekcr :
dNeKTpoHHBNU // Jlanp : »D2IeKTpOoHHO-OmMOMmMoredynas cuctema. — URL:
https://e.lanbook.com/book/167785 [DnextpoHHBH pecypc]: — Pexum gocrymna:
https://e.lanbook.com/book/167785.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. DnextpomarHuTHbIe 1MOJs U BoJHBI: COOpHHK 3amau u ynpaxuenuit / JI. A. bokos, A. E.
Mannens, JI. Y. lanruna, XK. M. Cokomnosa - 2013. 271 c. [DaexkTpoHHbIi pecypc]: — Pexxum gocrymna:
https://edu.tusur.ru/publications/3697.

2. VccnenoBaHue OTpaXxeHUs 3JIEKTPOMArHUTHBIX OT I'PaHUIIbl pa3jena AByX cpela: PykoBoacTBo k
nabopatopHoid pabore nansa OaxamaBpoB HamnpaBieHuW mnoxarotroBku 210700.62
«MH(HOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBsi3m», 210400.62 «PannoTrexHnKay, CeIHaIiCcTOB
HanpaieHus moarotoBku 210601.65 «PaanosnexkTpoHHBIE CCTEMBI U KoMIuteKkebl» / A. E. Mannens, I
I' Kym, A. H. Hukudopos - 2013. 17 c. [DnexkTpoHHBIH pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/3653.

3. HccnenoBanue nosipu3aliiy 3J€KTPOMArHUTHBIX BOJIH: PykoBoJCTBO K s1abopaTtopHOii paboTe
s O6akanaBpoB HampasieHud noarotoBku: 210700.62 «MHPOKOMMYHUKALMOHHBIE TEXHOJIOTHH U
cucteMbl cBa3u», 210400.62 «PannoTexHuKay; CEUaIuCTOB HampaBieHUus noarotoBku 210601.65
«PannosnekTpoHHBIE CUCTEMBI U KOMIUTeKChD / A. E. Mannens, A. B. ®@atees, A. H. Hukudopos, XK. M.
CokxomnoBa - 2013. 35 c¢. [DnexTpoHHBUH pecypc]: — Pexum npoctymna:
https://edu.tusur.ru/publications/3639.

4. UccnenoBanue mapaMeTpoB 00BEMHOTO pe30HATOPA MPSMOYTOIBHOTO ceueHus: PyKoBOACTBO K
nabopatopHoid pabore nansa OaxamaBpoB HamnpaBieHUW mnoxarotroBku 210700.62
«MHGOKOMMYHHUKAIIMOHHBIE TEXHOJOTUH U CUCTEeMBI cBi3m», 210400.62 «PammoTexHUKa, H
CHEIMATNCTOB HampasyieHus: moarotoBku 210601.65 «PaanosneKTpoHHBIE CHCTEMBI M KOMITJIEKCHD» / A.
E. Mangens, A. B. @arees, A. H. Hukudopos, XK. M. Cokomnosa - 2013. 30 c. [DnexkTpoHHBIH pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/3656.

5. UccnenoBanue nunuii nepegaun CBY nuanazona: PykoBoacTBo k nabopaTopHoi paboTe it
OaxanaBpoB HanpasieHUi noarotoBku 210700.62 «MHDOKOMMYHUKAIMOHHBIE TEXHOJIOTHH M CUCTEMBI
cszuy, 210400.62 «PagmoTexHuka», CHeUUaIuCTOB HampaBieHus noarotoBku 210601.65
«PannosniekTpoHHBIE CUCTEMBI U KOMIUTeKCh / A. E. Mannens, A. B. ®@atees, A. H. Hukudopos, XK. M.
CokxomnoBa - 2013. 24 c¢. [DnexTpoHHBH pecypc]: — Pexum npoctymna:
https://edu.tusur.ru/publications/3657.

6. DJIEKTPOMArHUTHBIC TOJS W BOJHBI: y4eOHO-METOJAMUYECKOE MOCOOWEe MO OpTraHH3aIllHu
camocTosITeNbHOU paboTel ctynentoB / JI. A. bokos, A. E. Manaens, XK. M. Coxkonosa - 2010. 53 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/17.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOIM paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst mun ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:
— B (popMe PIIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

YuebHOo- BeruMcnuTenbHas nabopartopusi uM. E.C. KoBanenko "JlabopaTopusi BOJOKOHHO-
ONTUYECKUX JTUHUMN CBSI3U U U3MepeHUi": yueOHast ayAUTOpUs AJisl MPOBEIECHUS 3aHATUHN JEKIIMOHHOTO
TUMa, yueOHasl ayAUTOPHUSI JJIsl IPOBEACHUS 3aHIATUN MPAKTUUECKOTO TUIA, YuyeOHasi ayAUTOPHUSI IS
MIPOBEICHUS 3aHATHIA Ta0OPATOPHOTO TUTIA, YUeOHAS Ay TUTOPHS ISl IPOBEICHUS 3aHITHI CEMHHAPCKOTO
TUMA, IOMEIICHUE I KypCOBOTO MPOSKTUPOBAHUS (BBIIIOJHEHHUSI KypPCOBBIX padoT), TOMEIIEHUE IS
MIPOBE/JICHUS TPYNIOBBIX U MHIAUBUYyATbHBIX KOHCYJbTALMM, OMEIIEHHUE JIJI IPOBEACHUS TEKYILETO
KOHTPOJI U IpoMeKyTouHOM aTTectanuu; 634034, Tomckas obnactse, r. Tomck, Bepumnnuna ynuna, a.
47,3336 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- UndopmanmonHslit creH - 7 mrT.;

- JJaGoparopusiii creHn "KoMIoHEHTHI BOJJOKOHHO-ONTHYECKOM JIMHUM CBSI3U'";

- JJaboparopHnslii cTeH "BolokOHHO-ONITUYECKAas JIMHUS CBSI3H";

- JJabopaTopHbIii KOMILIEKC "B0JIOKOHHO-ONTUYECKHUE CUCTEMBI NTEPEAAYN JAHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHHEM KaHaJIOB";

- JJaGoparopusiii creHy "BoiokoHHO-ONITUYECKAs! CBS3h';

- TunoBoit koMIIeKT yueOHOro 060pya0oBaHus "MOHTaX U SKCIUTyaTallsl BOJIOKOHHO-ONITHYECKUX
CTPYKTYPHUPOBAaHHBIX KaOEIbHBIX CHCTEM";

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

[IporpamMmmHoe obecnieueHue:

- Microsoft Office 2007;

- PTC Mathcad 15;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0opaTOPHBIX padoT

Y4ebHo-uccaenoBarenbekas gadboparopust "MuUKpOBOITHOBas TeXHHUKA": yuyeOHas ayIuTOpUS IS
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasl ayAUTOPHSI TSl TPOBEICHUS 3aHATUN PAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUS IJi MPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUMA, YueOHasl ayAUTOPHUS A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TOMEIIEHUE I KypPCOBOTO MPOEKTUPOBAHHUSI (BBITIOIHEHUS
KYpCOBBIX paboT), MOMEIIEHHUE AJIsI TPOBEACHUS TPYNIOBBIX U WHAMUBUAYATBHBIX KOHCYJIbTAIUMH,
MOMEIIEHUE JJIs MPOBEAEHUS TEKYIIETO KOHTPOJISI U IpoMexKyTouHoM arrectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumauna ynuna, a. 47, 328 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;
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- Ocmmmorpad GDS-71022;

- U3meputens P2M-18;

- 'eneparop curnana 33522A;

- Bomer™meTp nud. GDM 8145;

- U3meputens P2M-04;

- Ananuzatop cnekrpa CK4M-04;

- Ocmmmtorpad nudposoit MS07104;

- MynsTumetp nudponoii 34405A;

- Ucrounuk nuranusg GPD-73303S;

- 'eneparop ['4-126;

- Usmepurens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurenvHas iuHus P1-27;

- BekTopHslil aHanu3atop curiainoB P4AM-18;
- OnopHO-NOBOPOTHOE YCTPOMCTBO;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:

- Microsoft Office 2010;

- PTC Mathcad 15;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToN0KEHHBIC IO apecaM:

- 634050, Tomckas o6mactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKEe WJIM claija Ha dKpaHe) MPH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
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npuema/mnepeaadyn yueOHoM nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3YUeHUsl
JUCIUTINHBI

9.1. Conep:xaHue OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHON
KOMIIETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiE’;ﬁ;;ﬂ;iﬁ (Tem) ?igﬁhé:f ey}frp];;e ®opmbl KoHTpoItst | OieHouHbIe MaTepuaisl (OM)
1 OcHOBHBIE ypaBHEHUS [IKP-3, [IKP-4, |TectupoBanue [IpumepHBIil nepeueHb
BJIEKTPOMATHUTHOTO TTOJIS YVK-1 TECTOBBIX 3aJaHUI
DK3amMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
2 DOneprus anexkrpoMarautioro |IIKP-3, IIKP-4, |TectupoBaHue [IpuMepHBIil nepeyeHb
o YK-1 TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
3 DneKTpocTaTUYECKoe MoJie [IKP-3, [IKP-4, |TectupoBanue [IpumepHsIil nEpeYEHb
YK-1 TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
4 O6mme cBOMCTBA [TIKP-3, [IKP-4, |TectupoBanue [IpumMepHbIii TEpeUeHb
MePEMEHHOTO VK-1 TECTOBBIX 3aJaHUN
SJICKTPOMAruHuTHOTO I10JIA DK3amMeH [Iepeuens 3K3aMEHALMOHHBIX
BOITPOCOB
5 Imockue snexrpomarauteie |[TIKP-3, IIKP-4, [JlabopaTopHas Tembl 1abopaTopHBIX paboT
BOJIHBI B U30TPOITHBIX YK-1 pabora
HEOIpaHNYCHHBIX Cpeaax TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
6 Otpaxenue u npenominenue |I1IKP-3, I[IKP-4, |[JlabopaTopHas Tembl 1abopaTopHBIX paboT
IJTIOCKHUX 3JIEKTPOMAarHUTHBIX YK-1 pabora
BOJIH Ha rpaHune pasacia 1Byx TectupoBanue IIpuMepHBIii IepeyeHb
cpea TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3aMeHaIMOHHBIX
BOITPOCOB
7 HanpaBnsiembie [TIKP-3, [TIKP-4, |JlaGopatopHas Tembl 1abopaTopHBIX paboT
AJIEKTPOMATHUTHBIE BOJIHBI U YK-1 pabota
HampaBJIAOMNE CUCTCMBI TectupoBanue [IpumepHsIil nEpeUYEHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX

BOITPOCOB
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8 DneKTpOMarHuTHbIE [IKP-3, IIKP-4, |JIaGopaTopHas Temb! m1abopaTopHBIX padoT
KoJIeOaHUsI B 00bEMHBIX YK-1 pabora
pe3oHaTopax TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
9 Uznyuenune [IKP-3, TIKP-4, |TectupoBaHue [IpumepHBIil nepeyeHb
BJIEKTPOMATHUTHBIX BOJIH VK-1 TECTOBLIX 3aJaHuN
OK3aMeH [Tepeuenp 3K3aMEHaMOHHBIX
BOIIPOCOB

Hlkana omeHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JTUCIUILIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JTHUCITUTUINHE
®dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITn HABBIKOB HJIN
CyMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o01Ire, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHOU 3HAHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYECKOe
CYMMBI 0aJIOB OCYILECTBIIIEMOE pUMEHEHNE
yMEHUe HaBBIKOB
4 (xopor1io) ot 70% no c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEMBI 3HAHUS OTJENIbHBIC OTJEIIbHBIC
mpoOesbl yMEHUE poOebI
pUMEHEHNE
HaBBIKOB
5 (0TIM4HO) >90% ot chopMUpOBaHHbBIE | COPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYyMMBbI 0aJIOB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
Tabmua 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHINI

Onenka ®opMmyaupoBKa TpeOOBaHUH K CTENIEHU KOMIIETECHIINH

2 He nMeet He0OXOAMMBIX MIPEACTABICHHUI O TPOBEPSIEMOM MaTepuasie
(HEYTOBJIETBOPUTEIIHLHO ) | MITH
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, IpeicTaBiieHnid. O0ydJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT'0 3JIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEJICJICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KAKMM UCTOYHUKAM HY>KHO
obOparmathcs yist 60j1ee 1eTaJbHOTO €r0 YCBOCHHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. MoxXHO 11 co3/1aTh MarHUTHOE TI0JI€ C pacIpeieICHUEM BEKTOpa MarHUTHONW MHAYKIMU B= 5xe
x0+5ye y0 +5z¢ z0
a)DTO M0JIe MOXKET OBITh CO3/1aHO MOCTOSTHHBIMU MarHutamu 0) Takoro mojst HeT B) ITO MoJje
MOXKET OBITh CO37aHO OOBEMHBIMHU JJIEKTPUUECKUMH 3apsiiaMu T') DTO MOJIE MOXKET OBITh
CO3/1aHO IIOCTOSIHHBIMU TOKAMHU

2. Bexrtop snekTpoMarHuTHOTO mojsa D=5x+x0 +5yey0. Onpenenuts 00BEMHBIN 3apsi,
CO3AOIIUHI 3TO IOJIE.
a) 20 kii/m3 6) 10 x1/m3 B) 5 ki/m3 1)15 x/m3

3. KaxoB ¢usuueckuii cmpicn ypaBHenus Makcsemna divD =0 a) B 3amanHO# TOuke ecTh
MCTOYHUKHM dJIEKTprudecKoro noiis 0) Takoit By ypaBHeHHss MakcBeiia CMbBICIIa HE UMeeT B) B
3aJJaHHOW TOUYKE €CTh CTOKHM 3JIEKTPUUYECKOIo moJisi I') B 3ajaHHOI TOUYKE HET UCTOUYHUKOB
AIIEKTPUYECKOTO I10JIS

4. Kak u3MeHsATCs TOK IPOBOAUMOCTH U TOK CMEUIEHHUS , €CJIM NIPU TEX K€ HANPSIKEHHOCTAX
anekTpoMarHutHoro noisd E u H mapameTpsl cpeapl - OTHOCUTENbHAA JUAJIEKTpUYECKas
IIPOHULIAEMOCTD U MPOBOJUMOCTD CPEbl G - YBEIUUUTH B 4 pa3a a )TOK IPOBOJUMOCTH HE
U3MEHUTCS , TOK CMEIIEHMS, YBEIUYUTCS B 2 pa3a O )TOK IPOBOJAMMOCTH U TOK CMELICHUS HE
U3MEHATCA B) TOK IIPOBOJMMOCTH M TOK CMEILIEHMS yBEIU4aTcs B 4 pa3a I) TOK CMELEHUs He
M3MEHUTCS, TOK IPOBOJUMOCTH YBEJIMYUTCA B 2 pa3a

5. . Kakosa B3aumHas opueHTtanus Bektopos E, H u BosiHOBOro Bexropa K B 11ockoit 0 fHOpoaHOM
BOJIHE @) BCE TPU BEKTOPA B3aMHO OPTOTOHAIBHBI U 00pa3yoT JIEBYIO TPOWKY BEKTOPOB 0) Bce
TPH BEKTOpa B3aUMHO OPTOTOHAJIBHBI M 00pa3yIoT MPaByIO TPOHKY BEKTOPOB B) BeKTOpsl E u H
napajiesibHbl, 00a BEKTOpa OpTOroHalIbHBI BeKTopy K I') Bce TpH BeKTOpa napaienbHbl

6. Kax n3mMeHHTCS CKOPOCTH 3JIEKTPOMArHUTHOW BOJIHBI B (DeppOdIEKTPUKE, €CITHM MAarHUTHYIO U
JURJIEKTPUUECKYIO IPOHULIAEMOCTH CPEJIbl YBEJIUUUTD B YETHIPE pa3a. a) yBeJIUUUTCs B 4 pasza 0)
YMEHBIINUTCSA B 4 paza B) YMEHbLIUTCS B 16 pa3 ') ocTaHeTCss HEM3MEHHOM

7. Ha xaxo# yroJ oBepHETCs BEKTOP HAIPSKEHHOCTHU AIEKTPUUYECKOTO OIS AIEKTPOMArHUTHOU
BOJIHBI C KPYTOBOH MoJisipu3anueid npu npoxoxxjaeHuu paccrossHus 0.1 M, ecim cKopocTb
pacnpocTpaHeHus BoHbI paBHa 3+10 8 M/c, a yactora konebanuii BosHbl f = 1 I'T'r a) 90 rpan.
0) 360 rpan. B)120 rpazn.r) 60 rpan

8. Ha rpanuny pasaena AByX AUDIEKTPUUECKUX CpeJ] najgaeT noja yriom bproctepa
3JEKTPOMAarHuTHAs BOJHA, MMEIOIIAs MpPaBYy KPyroBywo mnongpusanuio. Kakoi Oyxaer
HOJISIPU3AIMs OTPAKEHHON BOJIHBI a) JIMHEWHAs TOPU30HTANIbHAs 0) IIpaBasi KPyrosasi B) JeBast
KpyroBas T') JINHEHHasl BEpTUKaJIbHAS

9. BeprukanbHO MONSPU30BaHHAS JEKTPOMarHWTHas BOJHA MaJaceT HAa IPAaHMILy pa3jena JIBYX
TURIIEKTPUKOB 1o yriioM bproctepa. Kakum mpu aTom Oynet KodQpuiuent orpaxenus a) 1/2
6)0B)1r)1/3

10. Kaxk u3menuTcs riayOrnHa NPOHUKHOBEHHUS AJIEKTPOMArHUTHOTO MOJIS B IMPOBOASINYIO Cpeny,

€CJUd MPOBOJAUMOCTh CpeJibl G YBEIUUUTCS B UEThIPE pa3a a) yBeauuurcs B 4 pasa 0)
YMEHBIIUTCSA B 2 pa3a B) YMEHBUIUTCS B 4 pa3a I') yBEeIMUUTCS B 2 pas3a
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11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

XA R D=

[Ipu KakuX COOTHOLIEHUS MEXAY MPOHUIIAEMOCTSIMU JIBYX cpell KOADPHUIIUEHT OTpakeHHs OT
WX TpaHullbl pa3aena Oyaet paseH 0 a) e1=€2; ul u u2 - moodsie 6) pl/el ; u2/e2 B) elepl=e2eu2
r)ul =pu2, el u g2 - mobbie

Kakumu mapameTpamu HE0OXOAMMO pacriosaraTh Py ONPEIeIeHUH ONM)KHEN U TabHEH 30H
n3nydeHus aunois ['epua a) mapamerpamu cpenbl 06) BHAOM MOJISPU3AIUKA U3TydaTess B)
JUTMHOM BOJIHBI U3Ty4YaTels I') pa3MepoM H3ITydyaTels

B kakom HampaBi€HHMHM OTCYTCTBYET M3JlydyeHHE aAumnois I'epra, K KOTOpoMy HOJABEAEHA
MOIITHOCTh CHUTHaJIa a) BIOJb OCH JUIOJS 0) MEePICHANKYISIPHO OCH JUIIONS B) MO YIioMm 45
rpaji. K OCH JAMIIONS I') BO BCEX HANPABICHUSIX U3TyYEHHUE CYIIECTBYET

Kakue BOJIHBI MOTYT pacipoCTpaHAThCA B MIPSMOYTOJILHOM BOJIHOBOJIE a) T-BosHbI 6) E-BosHbI
u H-Bonas! B) T-BostHBI 1 E-BosHEI 1) T-BostHEI 1 H-BOJTHEI

Kak opueHTHpoBaH BOJIHOBOW BeKkTOp K OTHOCHUTENBHO BOJHOBOTO (pOHTA MIOCKOH
AJIEKTPOMArHUTHOM BOJIHBIL. &) MEPIICHIUKYIAPEH PPOHTY BOJIHBIO) MapasuiesieH GPOHTY BOJHBI
B) HarpasJjieH 1o yriioM 60 rpaja K TUIOCKOCTH (PpOHTa BOHBI T') HAMPABJICH MO YTIoM 45 Tpaj
K IJIOCKOCTH (pOHTA BOJHBI

BOmm3u rpaHuIlel pazaena IByX Cpel 3aJaHo cleayloliee pacnpenenenue sekropa D : D1=5
*x0 +5 ey0 mpu x > 0 D1=4 » x0 +3 * yO npu x < 0 Kakue U3 npuBeI€HHBIX YTBEPKICHUI BEPHbI
a) B OJHOM M3 CpeJl MPUCYTCTBYET 0OBEMHBIN 3apsij 0) oaHa U3 cpe 00s13aTeTbHO aHU30TPOTTHA
B) B 00€UX cpeaax MPUCYTCTBYIOT 0OBEMHBIC 3apsJibl T) Ha TPaHHIIE pa3zeia cpel eCTh
MMOBEPXHOCTHBIN 3apsij

KakoBa ocHOBHas BotHa mpsiMoyroiasHOTO BostHOBOoa @) H11 6) H10 B) E11 1) E12

KakoBo ¢usunueckoe coaepkanue BekTopa [loWiHTHHTa a) MIOTHOCTH MOIIHOCTH
AIIEKTPOMArHUTHOM BOJHBI O )PHEpPTrUs DJIEKTPOMArHUTHOW BOJHBI B) MOUIHOCTH
AIIEKTPOMArHUTHOW BOJIHBI T') CKOPOCTh 3JIEKTPOMAarHUTHOW BOJIHBI

JlaliTe ompezeneHe TOKY CMEIIEHHS a) TOK CMEIIEHHs - 3TO BEJIMYMHA, TPONOPIUOHATbHAS
CKOPOCTH U3MEHEHUS EPEMEHHOTO0 AJIEKTPUUECKOT0 MOJs B IUAJIEKTPUKE UM BaKyyMe 0) TOK
CMEIICHHUS - ATO BETMUYHMHA, TPOMOPLUUOHANIbHAS CKOPOCTH NIepeMEeLICHHS 3apsDKEHHBIX YacTHIL B
BaKyyMe€ B) TOK CMEIIEHHS - 3TO BEJIWYUHA, NPOMNOPIHUOHAIbHAA YAaCTOTE MU3MEHEHHUS
MEPEMEHHOTO 3JIEKTPUUECKOT0 MOJs B JUAJIEKTPUKE WIH BaKyyMme

Kak u3MeHuTcs pesoHaHCHas 4acTOTa Pe30HATOpa MPH 3arOJHEHUHU €ro JUAJIEKTPUKOM a)
pE30HaHCHAs 4acTOTa pe3oHaTopa He M3MEHHUTCA 0) pe3oHaHCHas yacToTa pe3oHaTopa C
JIU3JIEKTPUKOM YMEHBIIUTCS MO OTHOLIEHHIO K YacTOTE pe3oHaTopa 0e3 IHIJIEKTpPUKa B)
pPE30HAHCHAs 4acTOTa PE30HATOPA C AMDJIEKTPUKOM YBEIUYUTCS MO OTHOLICHHUIO K 4acTOTe
pe3oHaropa 6e3 AUAIEKTPUKA

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

OmnpeneneHue MEKTPOMarHuTHOTO MOJIS.

BeKTOpBI 3JIEKTPUUECKOTO MOJIA.

BekTopbl MarHUTHOTO MOJIA.

YpaBHeHuss MakcBesia B MHTETpajibHOU (hopme

IlepBoe ypaBHeHHEe MakcBeiia: OJHBIM TOK U MAarHUTHOE I10JIE.

ITonHbIN TOK ¥ €ro COCTaBJIAIOLINUE.

Bropoe ypaBHeHne MakcBeina: 0000IICHHBIN 3aKOH 3JIEKTPOMAarHUTHON HHTYKIIUH.
Tperbe ypaBHeHHe MakcBeiuia: 3JIEKTPUYECKOE I0JIE U 3apsIbl.

UYerBepToe ypaBHeHue MakcBeia: HENIPEPbIBHOCTh CUIIOBBIX IUHUN MarHUTHOTO MOJIS.
VYpaBuenust Makcsenna B nuddepeHmansHoi popme.

MarepuanbHble ypaBHEHHUS.

I'pannuHbIe yCII0BUSA [UIs1 HOPMAJIBHBIX COCTABIAIOIIUX JIEKTPUIECKOTrO MOJIS.

. FpaHI/I‘-IHLIC yCJI0BUs JJIs1 HOPMAJIbHBIX COCTABJIAIOIIUX MAIrHUTHOT'O ITOJIA.

FpaHI/I‘IHBIe YCJI0BUA AJId TAHTCHIUAJIBHBIX COCTABIAIOMUX SJICKTPUICCKOI'O MMOJIA.
FpaHI/I‘IHBIe YCJI0BUA AJI TAHTCHIUAJIBHBIX COCTABJIAIOIUX MArHUTHOI'O I1OJIA.

. 3akoH [Ixoyns-Jlenia

bayanc sHeprum >1neKTpoMarauTHOro nojst. Bekrop IloiaTHHTra
MoHOXpOMaTHYECKOE M0JIE, METO KOMILIEKCHBIX aMIUIUTY .

YpaBHeHus: MakcBelia B KOMIUIEKCHOUM Gopme.

. KoMIiekcHble Au3neKTpruueckas 1 MarHUTHasl IPOHUIIAEMOCTD CPEJIBL.
[Inockue BOIHBI B OJHOPOAHBIX Cpellax. BOJHOBBIE ypaBHEHUS U UX PELICHUE.
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22. BoaHOBOM XapakTep 3JIEKTPOMArHUTHOTO 1oss. [1nockue BoIHbI

23. OOmiee BeIpaKEHUE TS TIOJIS TIFIOCKOM BOJIHBI, PACIIPOCTPAHSIONICHCS B
MIPOM3BOJIHLHOM HAIPABIICHUU.

24. XapakTepHCTUYECKOE CONMPOTUBIICHUE CPEIbI

25. BzauMHas opHeHTalUsl BEKTOPOB MOJI U BOJIHOBOT'O BEKTOpA.

26. JluHelHas NOJApU3aLMS JIEKTPOMArHUTHBIX BOJIH.

27. KpyroBas v 3;uIMOTAYECKAs MOJISPU3AIUU SJIEKTPOMArHUTHBIX BOJIH.

28. Ilnockue 3MeKTPOMarHMTHHIE BOJIHBI B U30TPOITHBIX MOTJIONIAIOIINX Cpeiax

29. 3aryxaHue 3JI€KTPOMarHUTHBIX BOJH

30. BoxHOBOE 4MCII0 B MOTJIOHIAIOIIMX Cpeiax

31. Ilnockue BOJIHBI B IUAJICKTPUKE

32. Ilnockue BOJIHBI B MPOBOJIHUKE.

33. HopwmanbsHoe najeHue MmIoCKoi BOJIHBI Ha TpaHMILy paszzaena AByX cpen @opmynsl Openens.

34. HakJIOHHOE MaJieHuE TJI0OCKUX BOJIH HAa TPaHUIly pasjena IByX cpen @opmynsl OpeHens ais
TOPU30HTAILHO U BEPTUKAILHO MOJSPU30BaHHBIX BOJH. Yroa bprocrepa.

35. TlosHOE OTpa)keHHe OT AUAIECKTPUUECKOM rpaHulbl. [11ockre HeoTHOPOHBIE BOTHBI

36. Ilonstue o Hampasisroniei cucteme. Knaccudukaius HarpaBiasieMbIX BOJTH

37. VYcnoBus pacnpocTpaHEHHs 3JEKTPOMAarHUTHBIX BOJH B HAMpPaBIAIOIMIMX CUC TeMax.
Kputnueckas yacrtora.

38. CBs3b MEXIy NPOJIOJIBLHBIMU U MOMEPEYHBIMU COCTABIISIONIMMH MOJI B OJTHOPOAHOMN HaIpaB-
JSOIIEH CHCTEME

39. IIpsMoyroJibHbIN BOJIHOBOA. E- BOIHBI M1 H- BOJHBI B IPSAMOYTOJIbHOM BOJTHOBOE

40. OcHOBHas BOJIHA MPSIMOYTOJIBHOTO BOJIHOBO/IA, €€ CTPYKTYpa MOJIS U MapaMeTPhbI

41. Crpyktypsl E n H noneii B npsiMOyroiasHOM pe30HATOPE.

42. TlocraHoBKa 3a7a4¥l 00 U3TyUYCHUH. DIICKTPOIUHAMUYECKHUE MTOTECHITAATIBI.

43. VYpaBHEHUS IS HIEKTPOAUHAMUYECKHUX MOTECHIIMAIOB.

44. OnpeneneHue 3IEKTPOIMHAMUYECKUX TOTEHIIMAJIOB 10 3aJaHHBIM 3apsjaM U TOKam

45. DneMeHTapHBIN JIEKTPUUECKUN U3ITyUYaTelb.

46. Ilone >nmeKTpUUECKOTO M3TydyaTens B OJMbKHEH U JaibHEH 30HaX. /luarpaMMa HampaBlIeHHOCTH
aneKTpudeckoro uzinydareis. ConpoTUBIEHUE U3ITYUCHHUS.

9.1.3. Tembl 1a00paTOPHBIX padoOT

HccnenoBanue noiasipuzanuu 3J€KTPOMArHUTHBIX BOJIH

HccnenoBanue oTpaxeHus 3JIEKTPOMArHUTHBIX BOJIH OT TPaHULIbI Pa3/ielia IByX Cpel
Uccnenoanue nunuii nepenaun CBY auana3zona

HccnenoBanue mapameTpoB 00BEMHOTO PE30HATOPA MPSIMOYTOIBHOTO CEUCHHUS

L=

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI JUIsl Ty4YlIET0 OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
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3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;
— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHh KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHaAllbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB

Kareropuu o6yuaronuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
00yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM J1Jd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoM hopme;

— B I1€YaTHOW (hopMe C yBEITUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [[s Takux oOydarommxcs MpeaycMaTpUBAETCs
nocTymnHas popMa IpeaoCTaBICHI OTBETOB HA 33aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHMYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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