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1. HEJIX U 3AJAYU JNCHUAITVINHBI

1.1. Hean aucuMnnHbI

O3HaKOMUTH CTyJIEHTa C METOJaMHU U CpeACTBaMU  oOecreueHus
ANEKTPOMAarHuTHOM coBMmecTuMocTH (OMC) mnpu KOHCTpYHMpOBaHMU MPUOOPOB,
chopMupoBaTh  KOMIETEHLMI A  pelleHus  3a7a4  HaJeXHOCTHOIO
(GYHKUMOHUPOBAHUS B YCJIOBHMSX JEWCTBHS Ha amnmaparypy MOpeJHaMEpPEHHBIX U
HENpPEeIHAMEPEHHBIX AJIEKTPOMAarHUTHBIX MOMEX U padOThl anmaparypbl B CIOKHBIX
ANIEKTPOMATHUTHBIX Cpeaax.

1.2. 3agaun ocBOeHHUSA TUCHUTIIHHBI

B pesynbTaTe 0CBOCHUS TUCUUIIIUHBI CTYIACHT JTOKEH:

3HAaTh: OCHOBHBIE 3JIEKTPOMAarHUTHBIE mpoueccel npoucxoxasmue B OC,
NEePCHEeKTUBHBIE MeToAbl obecnedueHuss OMC Ha CTaauy KOHIENIIUU W CO3JaHUs
aJieMeHTOB U y370B JC, TexHudeckue cpeactpa obdecredeHuss OMC, HOMEHKIATYPY
ITOMEXOMOABIISIIONINX KOMIIOHEHTOB, METOIMKHN OIeHKH nokazarencid DMC B DC,
OCHOBHBIEC CBEJICHHSI B 00JIACTM WCHBITAaHUW W u3MepeHud mnapametpoB OMC,
CTaHAApThl M HOPMATHBHO-TEXHUYECKYIO JOKyMeHTanui B obOmactu OMC wu
GyHKIIMOHATBHON 0€30MaCHOCTH;

YMETh: IPOBOJUTH aHAIM3 Ha COOTBETCTBUE TpeboBaHusiM OMC 371€eMEHTOB U
y310B OC, NpOBOAUTH KOHCTPYKTOPCKHUE PACUYEThl OCHOBHBIX 3JIEKTPOMATHUTHBIX
npouieccoB B OC,  pa3pabarbiBaThb  pPEKOMEHJAIMKM 1O  TOBBIIICHUIO
MOMEXO03AIUIIEHHOCTH 3JIEKTPOHHBIX CPEJICTB U CHIKEHUIO YPOBHS TOMEXOIMUCCUU
OT HHUX;

UMETh HaBBIKM (MPUOOPECTH OIBIT) SKCHEPUMEHTAIBHBIX HCCIICIOBAHUM
JIeMEHTOB H  y310B OC 11  omnpeleneHuss HUX I[OMEXOYCTOMYHMBOCTH U
MTOMEXO03aIUIIEHHOCTH, HABBIKM HAITMCAHUS TIPOTPAMM UCTBITAHUN U OTYETOB 00 MX
IPOBEICHUH, HAaBBIKM OTJIAJKU 3JIEMEHTOB U y310B OC mo mapamerpam OMC u
(GyHKIIMOHATIBHON O€30MaCHOCTH.

2. MECTO JUCHMIIYIMHBI B CTPYKTYPE OIIOII

JucrumrHa «ONEKTPOMAarHUTHBIC TPOIECCHl B 3JICKTPOHHBIX CPEICTBAX)
OTHOCUTCS K JIHUCUMILIMHAM YacTH, GOpMUPYEMON y4acTHHKaMU 00pa30BaTelbHBIX
oTHoIeHu# 0oka b1.

3. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUSI 10
JTACHOUTIINHE

[Ipouecc w3ydeHHs OUCHUIUIMHBI  «DIEKTPOMAarHUTHBIE TPOIECCHl B
AIIEKTPOHHBIX CPEACTBAX) HAIPaBJICH HA (OPMUPOBAHUE CIEAYIOIINX KOMIIETCHIINN:

[1K-1 - ciocoben obecnieunBaTh TEXHOJIOTUUECKYIO MOJTOTOBKY TPOU3BO/ICTBA

[IK-3 - cnocoben pa3pabarbiBaTh MNpPOrpaMMbl M METOJUKH HCIBITAaHUN
PaIHODIIEKTPOHHBIX YCTPONCTB



Komneren
U

Pe3ynbTathl 00yueHusl, XapaKTepu3yloue
chopMHUPOBAHHOCTH KOMIIETEHIIUN

[IK-1

3HATh
OCHOBHBIE 3JICKTPOMArHUTHBIE TIpoIlecchl mnpoucxonsimue B OC,
NepCreKTUBHbIE MeToAbl oOecnieueHus: OMC Ha cTaauu KOHUEHIHNHU U
CO3/IaHUsI AIIEMEHTOB U y3710B DC, TeXHUUYECKHUE CpeICTBA 0OecTIeUeHUs
OMC, HOMEHKJIATypy OMEXOIOIABJISIONIMX KOMIOHEHTOB

YMETh
IPOBOJUTH aHAJU3 HAa COOTBETCTBUE TpeOoBaHUsIM DMC 31eMEeHTOB U
y3m0B  OC, 0OpOBOAUTH KOHCTPYKTOPCKHE PacyeThl OCHOBHBIX
AJIEKTPOMArHUTHBIX npoueccoB B IC

BJIA/ICTh
HAaBBIKAMHU 3KCIIEPUMEHTAIBHBIX UCCIEA0BAHUN 3JIEMEHTOB U y3510B DC
JUISI ONIPEACIICHUS X TOMEXOYCTOMYMBOCTH U TOMEXO03AIUIIEHHOCTH

[1K-3

3HATh
METOOUKHM oIneHku mokazarenern OMC B DC, OCHOBHBIC CBEJCHHSA B
00JIacTH HUCTBITAaHUN M H3MepeHuil mapameTrpoB OMC, cTaHgapThl U
HOPMATHUBHO-TEXHUYECKYI0 JOKyMeHTanuio B obmactu OMC wu
(byHKIIMOHAIBHON 6€301aCHOCTH.

YMETh
pa3zpabaThiBaTh PEKOMEH/IAINH 10 TTOBBIIICHUIO TTOMEX03aITUIIICHHOCTH
AJIEKTPOHHBIX CPEACTB U CHUKECHUIO YPOBHS MIOMEXO3MUCCUU OT HUX

BJIAJICTH
HaBbIKAMU HANUCaHUSI TPOrpaMM MCIBITAHUW M OTYETOB 00 UX
MPOBEICHUN, HABBIKAMU OTJAAKH dJIEMEHTOB u y3i0B OC 1o
napameTpam OMC u QyHKIMOHATBHON 0€30MaCHOCTH

4. OFBLEM JUCIUATIIMHBI (MOIYJIS)

OO6mass TPyI0EeMKOCTh JTUCHMIUIMHBI «JEKTPOMAarHUTHAS COBMECTHMOCTD
IPUOOPOBY» COCTABIIACT 6 3aUETHBIX SIUHHUIIBI.




Pacnpez[eneHHe TPYAOCMKOCTHU NJUCHHUILINHEI 110 BUJIaM 3aHATUN

OuHnas popma 00yueHHsI
Bun yueOHoM paOoThI Bcero CemecTpsl
4acoB 4
AyauTopHbIE 3aHATHS (BCEro) 72 72
B Tom yucre:
Jlexkuuu 36 36
ITpakTuyeckue 3anstus (I13)
JlaGopartopusbie pabotsl (JIP) 36 36
CamocrosiTesibHasA paboTa 117 117
Kypcoas pabora (ecTh, HET) €CTh eCTh
KoHtposibHas pabota (ecTh, HET) HET HET
Yackl Ha KOHTPOJIb 27 27
Bua npoMexyTo4dHOi aTTecTauuu (3a4er, DK3aMEH | JK3aMeH
3a4€eT C OLIEHKOM, YK3aMEH)
OO0mas Tpy10eMKOCTh yac 216 216
3a4. eJ. 6 6
3aounas ¢opma o0yueHust
Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 2
(3uMHSIs)
AyauTopHbIE 3aHATHS (BCEro) 12 12
B Tom yucie:
Jlexun 4 4
ITpakTuueckue 3anstus (I113)
Jlabopatopusbie paboTsI (JIP), 8 8
CamocrosiTeibHas paboTa 195 195
KypcoBas paborta (ectb, HET) €CTh €CTh
KonTtponrHas pabota (ecTb, HET) HET HET
Yacel Ha KOHTPOJIb 9 9
Bun npomexxyToduHOM aTTecTanuu (3a4er, 9K3aMEH | dK3aMeH
3a4eT C OLICHKOM, 9K3aMEeH)
OOG11ast TPY10€eMKOCTh yac 216 216
3a4. efl. 6 6




5. COJAEP)KAHUE JUCLUNJIUHBI (MOJIY.JIST)

5.1 Conep:xanue pa3aesioB IMCHUILIMHBI M pacnpeaejieHle TPYI0eMKOCTH 110

BHaM 3aHATHH

ouyHas ¢popma 00yyeHUst

Ne HanmMeHoBaHHe TeMBbI
/11

Coneprxanue paszena

Jlexi

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
qac

1 Beenenune B OMC

Beenenne. OCHOBHBIE IOHSTUS, TEPMUHBI H
ompenenenust B obmactu OMC. HopmartuBHO-
TeXHUYECKast JOKyMeHTauus B obiactu OMC u
(hyHKIMOHATEHON 0e30MacHOCTH.
MexayHaponHas  CHCTeMa  CTaHAAPTH3AIWN.
Cepru¢ukanus npogyknuu. VICTouyHMKH W
peLenTopsl nomMex. MexaHu3M nepeaady ImoMeX.

18

30

2 Mexcucremuas DMC

Ocobennoctn MexcucremHoit OMC. [Tapamerpsr
MepejaTINKOB M INPUEMHHKOB, BIUSIOIINE Ha
napametrpsl OMC. Pacnpenenenue 9acToT.
MexayHapoaHble  TaOMMIBI  paclpeereHHs
4acToT. CriekTpanbHbIe XapaKTePHCTHKU
curHasoB. OcoOeHHOCTH IH(POBBIX CHTHAJIOB.

20

32

3 Buytpucucremnas
OMC.

Ocobennoctn BHYTPHCHCTEMHOIT SMC.
OCOOCHHOCTH ~ CO3JaHMsl HMOMEXO3aIIUIEHHOH
anmaparypsl. HeuneansHoe [OBE/ICHHE
KOMITOHEHTOB.

20

32

4 IIpoexTupoBanue
9JIEKTPOHHBIX CPEICTB C
yaetom OMC

IMpoBoga u  kabenn B KOHCTPYKIHSX
JNIEKTPOHHBIX CpPeACTB. LlenocTHOCTh CHUTHAIa
Kak 3amada obecneueHus DMC. TToHdaTue nUHUN
nepempayd. Mopenb 3JEMEHTapHOTO OTpe3Ka.
ITomexu B mneuarHoM MoHTaxe. Ilomexu 10
[IMHAM IIUTAHUs U 3a3€MJIEHUS

20

32

5 DJeKTpOMarHuTHOE
9KpaHUPOBAHUE

OKpaHUpOBAaHHE ¥ 3a3eMJICHHE, SKPaHUPOBAHHE
CTATUYECKHX  TI0Jei,  JIEKTPOANHAMUYECKOE
9KpaHUPOBAHUE

20

32

6 Hupie ACTICKTBI
obecnieuenuss SMC

Ounprpanust oMex u OTPaHUYUTENN
HepeHanpsKeHUH. 3amura oT
JIEKTpOoCcTaTUYecKOro paspsnaa. Mcneltanus u
n3mepeHus B obactu IMC

19

31

Htoro

36

36

117

189

3a04Hasi (hpopma o0y4YeHust

Ne HanmMeHoBaHHE TEMBbI
/11

Conepxanue pasnena

Jleknn

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
qac

1 Beenenne B OMC

BBenenue. OcCHOBHBbIE HOHATHUS, TEPMHUHBI U
onpenenenust B obmactu OMC. HopmatusHo-
TeXHUYEeCKast JOKyMeHTauus B obmactu OMC u
(hyHKIMOHATEHON 0e30MacHOCTH.
MexayHaponHas  CHCTeMa  CTaHAAPTH3AIWN.
Cepru¢ukanus npogyknuu. VIcTouHnmkun w
penenTopel momex. MexaHu3M 1epegadu rnomex.

31

33

2 Mexcucremuas DMC

Ocobennoctu Mexcucremuoir OIMC. [Tapamerpsr
nepeaaTiuKoOB W IMNPUEMHHUKOB, BJIMAIOIIUE Ha
napamerpsl  OMC. Pacnpenenenue  9acToT.
MexayHaponHble  TaOMMIBI  pacHpenercHHs
4acToT. CriekTpanbHbIe XapaKTePHCTHKU
curHasioB. OcoOeHHOCTH NU(POBBIX CHTHAJIOB.

33

35

3 Buytpucucremnas
OMC.

Ocobennoctn BHYTPHCHCTEMHOIT SMC.
OCOOCHHOCTH ~ CO3JaHMS OMEXO3alIUIIEHHOH
anmaparypsl. HeuneansHoe [OBE/ICHHE
KOMIIOHCHTOB.

33

34

4 IIpoexTupoBanue
9NIEKTPOHHBIX CPEICTB C
yaetom OMC

IMpoBoga u  kabenn B KOHCTPYKIMSX
JNIEKTPOHHBIX CpPEeACTB. llenoCcTHOCTh CHUTHATa
Kak 3amada obecneuenus DMC. IlonsaTre MuHUN

34

37




nepefaud. Mogenb 3JE€MEHTapHOro  OTpe3Ka.
Ilomexu B mnedarHoM MoHTaxke. Ilomexm 1m0
MIMHAM ITUTAHUS U 3a3€MICHUS
OeKTPOMAarHUTHOE OKpaHHPOBAaHUE W 3a3eMIICHHE, SKPAHHPOBAHUE
9KpaHUPOBaHUE CTaTMYECKUX  TIOJeH,  3IJIeKTPOIUHAMHUYECKOe 1 1 32 34
SKpaHUPOBAHHE
Wurie acriekTsl | OunpTpanus oMex u OrpaHUYHUTENN
obecnieuenust IMC nepeHanpPsHKESHUM. 3amuTa oT 1 3 34
3NEKTpOCTaTHUECKOro paspsga. Mcmeitanus wu
n3Mepenus B ooaactu IMC
Hroro 4 8 195 207

5.2 Ilepeyennb J1a00paTOPHBIX PadoT

JlabopaTopHasi padora Nel.
Hcrtounuku u peuentopsl nomex. Mexannsm nepegauu nomex. MexcucreMHas
OMC. [TapameTpsl epeIaTINKOB U IPUEMHUKOB, BiusAronMe Ha napamerpbl OMC.

JlaGopaTopHasi pabdora Ne2.

CnekTpanbHble XapaKTepUCTUKN CUTHATIOB. OCOOEHHOCTH IU(PPOBBIX CUTHAJIOB.
Baytpucucremuas 9MC. OcoOeHHOCTH CO3/1aHKs TTOMEX03alUIIEHHON
arnmaparypsl.

JlaGopaTopHasi pabora Ne3.
HeunneansHoe moBeeHre KOMIOHEHTOB. [IpoBo1a 1 kKabenu B KOHCTPYKIUAX
npubopos. LlenocTHOCTh curHana kak 3aaada obecrneuenus IMC.

JlabopaTopHasi padora Ne4
[lonsatue nuanu nepenayn. Mojenb 3aeMEeHTapHOro oTpe3ka. [lomexu B meyaTHOM
MoHTaxe. [loMexu 1o nIMHaM MUTaHUA U 3a3€MJIIEHUS.

JlaGoparopHasi padora NeS

DKpaHUPOBAHUE U 3a3€MJICHUE, YKPAHUPOBAHUE CTATUYECKUX MOJIEH,
AJIEKTPOAMHAMUYECKOE IKpaHupoBaHue. OunbTpalus moMex u orpaHUuUTENn
nepeHanps>KeHUM.

JlaGopaTopHnasi pabGota Ne6
3amura OT 3IEKTPOCTATHUECKOTo padpsna. Mcnbitanus u u3MepeHus B 001actu

OMC

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBUM ¢  y4eOHBIM  TUTAHOM  OCBOCHHE  JIMCIMIUIAHBI
IIpeIyCMaTPUBACT BBIMTOTHEHUE KYpPCOBOW pabOTBI B 4 ceMecTpe IS CTYACHTOB
OYHOTO O0y4YeHUs W B 3 ceMecTpe (3UMHSS CECCHs) I CTYACHTOB 3a0YHOTO
00yueHus.

[TpumepHas TEeMaTHKa KypCOBOIA paboTHI: MonenupoBaHue
ANEKTPOMATrHUTHBIX TpoiieccoB B JC




3anauu, pemaeMble MPU BBITIOJIHEHUH KypCOBOM paOOTHI:
- 0030p COBPEMEHHOTO COCTOSHUS B 0O0JIaCTU MOJECIMPOBAHUS ¢ aHaIHM3a
AJIIEKTPOMArHUTHBIX MPOLIECCOB MPU KOHCTpyupoBanuu IC;
- OMKUCAHUE MPOrPAMMHOT0 KOMILIEKCA B COOTBETCTBUU C BbIJJAHHBIM BapUAHTOM;
- IPAaKTUYECKOE BBITIOJIHEHUE MOJETUPOBaHus napameTpoB OMC.

KypcoBas pabGota Bkiatouar B ceOsl pacyeTHO-TOSICHUTEIbHYIO 3alUCKy U
MPWIOKEHHUE C INCTUHTOM IPOTPAMMHOTO KOJIa.

7. OUEHOYHBIE MATEPHAJIBI JIJI5l IPOBEIEHUS
MPOMEKYTOYHOI ATTECTALIMM OBYYAIOIMXCS 1O
JUCLMIIJIMHE (MOYJIIO)

7.1. Onucanue noka3areJieid 1 KpUTepueB OLEHUBAHUS KOMIIETEHIUIl HA
Pa3JIMYHBIX 3TANaX UX POpMHUPOBAHUS, ONIMCAHUE IKAJ OLCHUBAHUSA

7.1.1 DTan TeKyuero KOHTpoJast
Pe3ynbrarel TEKyIlIEro KOHTPOJS 3HAHUM M MEKCECCHOHHOM aTTeCTalHnu
OLIEHUBAIOTCS MO CIEAYIOIEH CUCTEME:

«aTTCCTOBAHY,
«HEC€ aTTCCTOBAH).

Komneren PesyanTaret 06yuenus, Kpurepun ATTecTOBAH He aTrecTroBan
s Xapakrepusyruiue OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETeHMH
[K-1 3HATh AxrHBHas pabora Ha Brmmonnenue pabot B |HeBbinonHenue

OCHOBHBIE  DJIEKTPOMArHUTHBIE |IPAKTUYECKUX 3aHATUSIX, CPOK, paboT B cpoK,

npouecchl npoucxoasume B DC, |0TBeyaeT Ha TEOPETUUECKHE |[IPEAYCMOTPEHHBIN B |IPEyCMOTPEHHBIN B

MIePCTIEKTHBHBIC METO/IBI |BOIIPOCHI IIPH 3aIUTE paboumx mporpammax |[pabodmx

obecneuennss OMC Ha cragud [KypcoBOH pabOTHI IporpaMMax

KOHLICTILIH " CO3JaHUs

aneMeHToB ¥ y3moB  OC,

TEXHUUYECKHE CpeAcTBa

obecrieyeHust OMC,

HOMEHKJIATypy

ITOMEXOIOJaBIIIOLINX

KOMIIOHEHTOB
yMEThb Pemenne crannapTHbIX BrimonHenue pador | HeBbimonnenue
MPOBOJUTH aHaIM3 Ha | MpaKTHYECKUX 3ajad, B CPOK, pabor B cpoK,
COOTBETCTBUE TpeOOBaHUAM | HallMCaHUE KypCOBOU MPETyCMOTPEHHBIH | MPEeLyCMOTPEHHBIN
OMC snemenToB u y3i0B OC, | paboTsl B pabounx B paboumx
MPOBOANTh  KOHCTPYKTOPCKHE Mporpammax porpammax
pacdeTsl OCHOBHBIX
3JIEKTPOMArHUTHBIX TIPOIIECCOB
B OC
BIIAACTh Pewenue npuknaaHbIx Brmonaenue pabor | HeswimonHenune
HaBbIKAMU SKCIEPUMEHTAIBHBIX | 3a/1a4 B KOHKPETHOH B CPOK, paboT B CPOK,
UCCJICOBAaHUH  AJIEMEHTOB W | IPEIMETHOH 00J1acTH, IPEeyCMOTPEHHbBIN IPENyCMOTPEHHBIN
y3noB OC anst onpesieneHus UX | BBINOJHEHHE IIaHa paboT | B paboumx B pabouux
MIOMEX0YCTOMYMBOCTH U | TIpH BBIIOJIHEHUHU IporpamMmax IporpamMmax
MOMEXO03aIUIIEHHOCTH KypcoOBOH paboThI

K - 3 3HATh AxTHBHas paboTa Ha Brimonnenue pador | HeBbimonnenue

METOAMKH OLIEHKH IOKa3aTened | MPaKTU4ECKUX 3aHATHUSX, B CPOK, paboT B CpoK,
OMC B OC, OCHOBHBIE | OTBEYAET HA MIpey CMOTPEHHBIN Mpe1yCMOTPEHHBIN
CBEJICHMS B 00JIACTH NCTIBITAHUN | TEOPETHUECKHE BOIIPOCHI B pabounx B pabounx




n y3moB OC mo mapaMmerpam
OMC w©u  (QyHKIHOHAIBHOU
6e3omacHoCTH

KypCcOBOH paboTEI

U U3MEpeHuil  mapameTpoB | IpH 3aIIUTEe KYpCOBOH IporpamMmax IporpamMmax
OMC, CTaHJIapThI u | paboThl

HOPMAaTHUBHO-TEXHUYECKYIO

JIOKyMeHTanuio B oomacta DMC

u (yHKIHOHATBHOM

0e30MaCHOCTH.

YMETb Pemenne crangapTHBIX Bemonnenue pador | HeBbmonmnenue
pa3pabaTbIBaTh PEKOMEHIALUK | MPAaKTHYECKUX 33724, B CPOK, paboT B CpOK,

1o MOBBILIEHUIO | HAIIUCaHUE KYypCOBOMU NpeAYCMOTPEHHBIN MIPENYCMOTPEHHBIN
MTOMEXO03aIIHIIICHHOCTH paboTsl B paboumx B paboumx
3JIEKTPOHHBIX CpPEnCTB u porpamMmax Iporpammax
CHIDKEHHIO YPOBHS

MTOMEXO0’MHCCUH OT HUX

BJIaZIETh Pemenue npuknaaHeix Brinonnenue pador | HeBbimonHenue
HaBBIKAMHU HamnucaHus | 3a/a4 B KOHKPETHOH B CPOK, paboT B CpOK,
IporpamMm UCIBITAaHUN W | MpeaMeTHOM obacTw, HIPEIYyCMOTPEHHBI | IPEAYyCMOTPEHHBII
oT4eToB 00 WX TWPOBEICHUHM, | BBHIIOJHEHUE IUIaHa padoT | B paboumx B pabounx
HaBBIKAMU OTIAJKH DSJEMEHTOB | IPHU BBIIOJHEHHUU IIporpamMmax IporpaMMax

7.1.2 dTan npoMesKyTOYHOT0 KOHTPOJISI 3SHAHU I
Pe3ynbrarhl MpoMeXyTOUHOIO KOHTPOJISl 3HAHUU OLIEHMBAIOTCA B 4 ceMecTpe
U1l O4HOM (hopMBbI 00yUeHHs U B 4 cemecTpe (JIeTHSSI CecCusl) I 3a04HON (hOPMBI

o0OydeHus 1o CUCTEME:!
«OTIINYHOY;
«XOPOLLIOY;
«YIIOBJIETBOPUTEIILHOY;
«HEYIOBJIETBOPUTEIIBHO»

Kommne
TEHIUSs

PesyabTaThl 00yueHus, Kputepu
XapaKTepHu3ylolmue "
cOpMHPOBAHHOCTH
KOMIeTeHIHH

OLICHUBA
HUA

OTIn4YHO

Xopomuo

YaoBa

Heynosa

IIK-1 (3HaThH Tect
OCHOBHBIE
JJIEKTPOMarHUTHBIE
MIPOLIECCHl  TTPOMCXOASAIINE
B OC, NepCHeKTHBHEIE
METOJIBI obecrieueHus
OMC Ha cTagnn
KOHLEMIMA W  CO3JaHUsS
aneMeHToB M y310B OC,
TEXHUYECKHe cpesacTBa
obecrieyeHust OMC,
HOMEHKJIaTypy
TIOMEXOITOJaBIISOIIIX

KOMITIOHCHTOB

Brimonnenue
Tecta Ha 90-
100%

BrimonHeHnue
Tecta Ha 80- 90%

Brimonnenue
Tecta Ha 70- 80%

B TecTe menee
70%
MPaBUIIbHBIX
OTBETOB

Pemenne
cTaHaap
THBIX
MPaKTHY
E€CKHUX
3a1a4

YMETb
NPOBOANTH aHAIM3 Ha
COOTBETCTBHE
TpeboBaHUIM OMC
3JeMeHTOB U y310B OC,
MIPOBOUTH
KOHCTPYKTOPCKHE
pacdeTsl OCHOBHBIX
3JIEKTPOMAarHUTHBIX
nporieccos B OC

3amaun
pEIICHBI B
MOJIHOM
o0beMe U
MOy 4€HbBI
BEpHbBIC
OTBETHI

IIponemonctp
HUPOBaH BEPHBII
XOJ peleHHs
BCEX, HO HE
MOTy4eH
BEPHBINA OTBET
BO BCEX 3aJadax

3a1a4

IIponemonctp
UPOBaH BEPHBII
XOJ] peIlIeHHs B

OOJIBIITIHCTBE

3amayu HE
pelIeHBI




BIIAZICTh Pemenue 3anaun IIponemonctp IIponemonctp 3amauu He
HaBBIKAMU TIPUKIIA]T pelIeHBI B UpPOBAH BEPHBIN | MPOBAH BEPHBII peIIeHBI
JKCIICPUMECHTATBHBIX HBIX MOJTHOM XOJ peIICHHUS XOJI pCIIICHUS B
HCCIICIOBAaHUI 3a1a49 B obBeMe u BCEX, HO HE OOJIBIITHCTBE
aneMeHTOB u y31moB JC | KOHKpeT TTOJTyYCHBI TOITy4eH 3amad
UL ONpeneNieHusl WX | HOU BEpHBIC BEPHEII OTBET
MTOMEXOYCTOWYMBOCTH W | TPEIAMET OTBETHI BO BCEX 3a/1avax
MOMEXO03aIUIIIEHHOCTH HOM
obmactu
[IK-3 | 3Hath Tect Brinonnenue Beinonnenue Brinonnenue B tecte
METOINKHA OLIEHKH Tecta Ha 90- Tecra Ha 80- Tecta Ha 70- menee 70%
nokazareneit OMC B OC, 100% 90% 80% MPaBUIIbHBIX
OCHOBHBIEC CBCICHUA B OTBETOB
00JacTH WCHBITAHUN W
M3MEpEHUil mapaMeTpoB
OMC, cra"gapTel H
HOPMAaTHBHO-
TEXHUYIECKYIO
JTOKYMEHTALIUIO B
obxacti OMC u
(hyHKIIMOHATTFHOH
0e30IacHOCTH.
yMeTh Pemmenne 3anmaun IIpogemonctp IIponemonctp 3amaun He
paspabaTtbIBaTh cTaHaap pelieHsl B MpPOBaH BEPHBIIl | WPOBaH BEPHBII pelIeHBI
PEKOMEHOANN 10 THBIX IIOJIHOM XO0I peHICHUA X0 peUICHHUs B
TTOBBIIIICHUIO MIPaKTUY obbeMe u BCEX, HO HE OOJIBIITMHCTBE
MOMEX03alIUIIICHHOCTH €CKHUX TTOJTyYCHBI MOy YCH 3amad
JJICKTPOHHBIX CPEICTB W | 3a1ad BEPHEBIC BEPHBII OTBET
CHIDKCHHIO YpOBHS OTBETHI BO BCEX 3aJlavax
MTOMEXOAMHCCHH OT HUX
BJIAJIETh Pewmenue 3anaun IIponemonctp IIponemonctp 3anayu He
HaBBIKAMH  HAITUCAHUS | TPUKIA peIIeHBI B HMpPOBaH BEpHBI | MPOBaH BEpHBIN pelIeHBI
MpOTpaMM HCTIBITAHUN W | HBIX TIOJTHOM XOJI peIICHHS XOJI peIICHHS B
OTUYETOB 00 UX | 3amay B o0BeME 1 BCEX, HO HE OOJIBIINHCTBE
MIPOBEICHUH, HABBIKAMU | KOHKpPET IOy YEeHBI TOITy4eH 3amadq
OTJIAAKWA DJEMEHTOB U | HOHU BEpHbIE BEPHBINA OTBET
y3II0B 29C o | mpeaMeT OTBETBI BO BCEX 3aJadax
napamerpam OMC wu | HOH
(YHKIMOHATIBHOW obnactu
0e30MacHOCTH

7.2 TlpumepHBbIi nepevYeHb OLEHOYHBIX CPeACTB (THUIOBbIE KOHTPOJIbHbIE
3aJaHUsl WM UHbIe MAaTepPUAaJIbl, HeOOXOAUMBbIE /ISl OIEHKM 3HAHMid, YMEHUI,
HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH)

7.2.1 IlpumepHBbIil IepevyeHb 3aJaHUM I IOATOTOBKH K TECTUPOBAHUIO

1. Kakue ypoBau obecriederust OMC sSBISIOTCS BEPHBIMU?

A — MeXXCUCTEMHBIN

b — BHyTpHUCUCTEMHBIH

B — BHyTpHanmapaTypHbIil
I' — BHyTPMKOMIIOHEHTHBIN
Jl — 2JIeKTpOMarHuThIHIA
MIPaBUIIbHBIN OTBET — BCE KpoMe [
2. Kakue Tpu XapaKTepHBIX 3JIEMEHTa pacCMaTPHUBAIOT MPH PeIIeHUH 3a1aun odbecneuenust DMC?

A — UCTOYHUK
b — myTh BausiHUS
B — npuemHuk




I' — 3a3emieHue
[ — anexTpocTaTudeckuil paspsag
npaBUIbHBIN OTBET —A, b, B

3. Kakue yeTsipe rpyniibl OCHOBHBIX MEXaHU3MOB MApPa3UTHBIX HABOJIOK MPUHSATO BBIAEIATH?
A — KOHIYKTUBHas CBS3b
b — nHnyKTHBHAsA CBS3b
B — emxocTHAs CBSI3B
I' — cBA3b yepe3 n3nyueHue
I — cBs13b uepe3 nHPpakpacHOe U3ITyICHUE
MIPAaBWIbHBIN OTBET — BCE Kpome /]

4. KakuM 00pa3oM MpeACTaBISAIOTCA CUTHAIBI BO BpeMEHHOM obnactu?

A — HampspKEHHE WIH TOK BhIpaxkaeTcs Kak QYHKIIUS OT BpeMEHU

b — ammuintyna u ¢aza BelpakaroTcs Kak GyHKLIUEH OT 4aCTOTHI

B — MoutHOCTh U3MyUYeHUs BhIpaXkaeTcs KaK (YHKIHS OT pacCTOSIHUS
IIPaBWIBHBIN OTBET — A

5. Kakoit u3MepuTensHbIil MpuOOp Mo3BOSIET HAOII01aTh CUTHATIBI BO BPEMEHHO 00acTu?
A — ocummnorpad
b — anmanuzarop cnektpa
B — wactoromep

MPaBUIBHBIN OTBET — A

6, Kakum 00pazom npecTaBIIsIOTCSl CUTHAJIBI B YaCTOTHOU 00sacT?

A — HampspKEeHHE WIH TOK BhIpaxkaeTcs Kak QYHKIIUS OT BpEMEHU

b — ammuintyna u ¢aza BeIpakaroTcs Kak GyHKLIUEH OT 4aCTOTHI

B — MoutHOCTh U3MyUYeHUs BhIpaXkaeTcs KaK (YHKIHS OT pacCTOSIHUS
[IPaBUJIbHBIN OTBET — b

7. Kakoil n3mMepuTenbHbIi MpuOop 1Mo3BoJIsIeT HAOII0JaTh CUTHAJIBI B YACTOTHOM obmacTu?
A — ocuumnorpad
b — ananu3zarop cnekrpa
B — wactoromep

[IPaBUJIbHBIN OTBET — b

8. Kak M0oxHO npeoOpa3oBaTh CUTHAT U3 BPEMEHHOM 00acTH B YaCTOTHYIO U HA000pOT?
A — Takoe npeoOpa3oBaHNE HEBO3MOKHO
b — o1HOBpEeMEHHBIM HCIOIB30BAHKUEM OCIIHILIOrpada U aHATU3aTOPOM CIIEKTpa
B — npeoOpa3zoBanunem Oypbe

[IpaBUJIbHBIN OTBET — B

9. Kakue napameTpbl paAMOTEXHUYECKUX YCTPONCTB MOXKHO XapaKTepu3oBaTh 1b?
A — MOIITHOCTH
b — nanpsixenue

B — Tox
I" — Hazme)XHOCTD
I — daza

npaBUIbHBIN OTBET — A, b, B

10. Yemy paBHO B 1b OTHOLIEHHE JBYX OJMHAKOBBIX 3HAUEHUI?
A—-0nb



b—+1ab
B —-11b
NpaBUIbHBIN OTBET — A

11. MoxxHo 71 BeIpa3uTh B Ab oTHOmIEHUE ABYX (a3?

A —na

b —Her

B — tonbko eciau oHU 06€ ¢ 0AMHAKOBBIM 3HAKOM
[IPaBUJIbHBIN OTBET — b

12. Kakum 006pa3oM MOKHO YMEHBIIUTH BIMSHUE CBS3H Yepe3 olliee ConpoTuBieHue?

A — yMeHbIlIas CONPOTHUBIIEHHE O0IIET0 BO3BPATHOTO MMy TH

b — yBenuuuBas cornpoTHBIEHHE 00IIET0 BO3BPATHOTO My TH

B — BnusiHME JaHHOM CBS3M MOCTOSIHHOE U HE 3aBUCUT OT KOHCTPYKTUBHBIX PELICHUI
IIPABWIBHBIN OTBET — A

13. Kak pabouas yacTtoTa BIMSIE€T Ha yYpOBEHb INEPEKPECTHBIX MOMEX M3-3a CBs3U udepe3 olluee
CONPOTHUBIICHHE?

A — ¢ yBEIMUEHHEM YaCTOThl YPOBEHD NIEPEKPECTHBIX IOMEX YBEINUYUBACTCA

b — ¢ yBennueHuem 4acToThl YPOBEHb NIEPEKPECTHHIX MOMEX YMEHbBILIAETCS

B — ypoBeHb NEPEKPECTHBIX NOMEX YBEJIWYMBAIOTCS HA YacTOTaX BbI3BIBAIOIIUX CKHUH-
3¢ dexT B BO3BpaTHOM MPOBOIHHUKE
[IpaBUJIbHBIN OTBET — B

14. Kak Ha DKBHUBaJICHTHOW CXeMe 00O03HayaeTcsl Mapa3uTHAsh €MKOCTHAsl CBSI3b MEXIY IBYMs
MIPOBOJIHUKAMHU?

A — pe3ucropom

b — konaencaropom

B — B3anMHOM MHIYKTUBHOCTBIO
MpaBUWIbHBIN OTBET — b

15. Kak pabouast yacToTa BIMSET Ha YPOBEHb MEPEKPECTHHIX MIOMEX H3-3a MapasUTHONH €MKOCTHOM
cBs3u?

A — ¢ yBelIMYeHHEM YacCTOThl YPOBEHb MEPEKPECTHBIX TOMEX YBEITUYUBACTCA

b — ¢ yBennueHuem 4acToThl YpOBEHb IEPEKPECTHHIX TIOMEX YMEHBILIAETCS

B — u3MeHeHuit 4acTOThI HE BIUSET Ha YPOBEHb NEPEKPECTHBIX MOMEX
IIPABWIBHBIN OTBET — A

16. Kak Ha SKBUBAJICHTHOH cxeme 0003HAauyaeTcs Mapa3uTHAs MHIYKTUBHAS CBSI3b MEXKAY IBYMS
MIPOBOJTHUKAMU?

A — pe3ucropom

b — konaencaropom

B — B3anMHOM MHIYKTUBHOCTBIO
MpaBWIbHBIN OTBET — B

17. Kak pabGouass yacToTa BJIMSIET Ha YypOBEHb IEPEKPECTHBIX IMOMEX H3-3a Mapa3uTHOMI
UHAYKTUBHOM CBSI3H?

A — ¢ yBelIMYeHHEM YacCTOThl YPOBEHb MEPEKPECTHBIX TOMEX YBEITUYUBACTCA

b — ¢ yBennueHuem 4acToThl YpOBEHb IEPEKPECTHBIX TOMEX YMEHBILIAETCS

B — u3mMeHeHuit 4acTOThI HE BIUSET Ha YPOBEHb NEPEKPECTHBIX MOMEX
IIPABWIBHBIN OTBET — A



18. Tlone kakoro BHa MPEUMYIIECTBEHHO CO3AaeT dJIEMEHTAPHBIN MPOBOJHUK C TOKOM B OJIMKHEM
riose?

A — 3JIEKTPOMAarHuTHOE

b — anekTpuueckoe

B — marauTtHOE
MpaBUWIbHBIN OTBET — b

19. Tlosne kakoro BuAa MPeUMYIIECTBEHHO CO3/1aeT HEOOIbIION BUTOK C TOKOM B OJIMKHEM 1oJje?
A — 2JIEKTPOMarHuTHOE
b — anekTpuueckoe
B — marauTtHOE

MpaBWIbHBIN OTBET — B

20. YeMm omacHO HalIM4yue B KOpIyce Iesiel U CTHIKOB C pa3MepamMH KpaTHBIMU JJIMHAM pabounx
4acToT?

A — BO3MOEH PE30HAHC U MOSIBICHUE I1eJIeBOIl AHTEHHBI

b — BO3MOKHO nonajianue Biaru ¥ NbUIM BHYTPb KOpILyca

B — yMeHb11aeTcs npoyHOCTh KOHCTPYKLUU
IIPaBWIBHBIN OTBET — A

21. Kakum npaBusioM o0BsICHIETCS BOSHUKHOBEHHE B IIEMM BO3BPATHOTO MyTH TOKa?
A — 3JIEKTPOHBI UMEIOT OTPULIATEIIBHBIN 3aps
b — TOKM TEKyT 110 3aMKHYTOMY KOHTYPY
B — Tok mpoTekaeT no myTu ¢ HAMMEHBIIUM UMITETAHCOM

[IpaBUJIbHBIN OTBET — b

22. KakuM OCHOBHBIM MPHHLUIIOM HEOOXOJUMO PpYKOBOJACTBOBATHCA TIPU  ONpEACICHUU
BO3BPATHBIX MMyTEH TOKa?

A — 2IIEKTPOHBI UMEIOT OTPULIATENBHBIN 3apsil

b — TOKkM TEKyT 110 3aMKHYTOMY KOHTYpY

B — Tok nmpoTeKaeT 1o MmyTu ¢ HAMMEHBIIUM UMIIEJaHCOM
MpaBWIbHBIN OTBET — B

23. YUTo BHOCUT OCHOBHOM BKJIaJl B UMIIeJaHC Bo3BpaTHOro mytu HY Toka?
A — uMIIeJaHC B OCHOBHOM OIPEEIISIETCs] COMPOTUBICHUEM MTPOBOIHUKA
b — umnenanc B OCHOBHOM ompeAensieTcss HHAYKTUBHOCTHIO TPOBOIHUKA
B — umnenanc B OCHOBHOM ONIPEAENSETCA €EMKOCTBIO IIPOBOJHUKA
MpaBUIbHBINA OTBET — A

24. YTo BHOCUT OCHOBHOM BKJIaJl B UMIIEJaHC BO3BpaTHOro mytu BY Toka?
A — uMIIeJTaHC B OCHOBHOM OIPEIEIISIeTCs] COMPOTUBICHUEM ITPOBOIHUKA
b — umnenanc B OCHOBHOM ompeAensieTcss HHAYKTUBHOCTHIO TPOBOIHUKA
B — umnenanc B OCHOBHOM ONIPEAENSAETCA EMKOCTBIO IIPOBOJHUKA
MpaBWIbHBIN OTBET — b

25. YeM omnpenesroTCcs NOTEPH Ha OTPAKEHUE NP AIEKTPOMArHUTHOM KPAaHUPOBAHUU?
A — BOJIHOBBIM COINIPOTHBIIEHUEM IKPaHUPYIOLIETO MaTepuaia
b — oTHOILIIEHUEM TONIIMHBI CTEHKU SKpaHa K ITyOnHe CKHUH-CJI0S MaTepHalia CTeHKH
B — oTHOIIEHNEM Beca 3KpaHa K €ro BHYTPEHHEMY 00beMy

MpaBUIbHBINA OTBET — A

26. YeMm onpenessroTCs NOTEPU Ha MOTJIOIIEHHE MPU AIEKTPOMATHUTHOM YKPaHUPOBaHUU?



A — BOJIHOBBIM CONPOTUBIIEHUEM YKPAHUPYIOLIETO MaTepraia
b — oTHOIIEHNEM TOJIIMHBI CTEHKH YKpaHa K IITyOMHE CKUH-CII0S MaTepralia CTEHKU
B — oTHO1IEHHEM Beca 3KpaHa K €ro BHyTpeHHEMY 00beMy

[IpaBUJIbHBIN OTBET — b

27. Kakum BBIPAKCHUCM ONIPCACIIACTCA 30HA T OJIM>KHEM TTOJIS

A—-1r>2mA
b-r<2f/c
B-r<2\/=m

[IpaBUJIbHBIN OTBET — B

28. Kakue mMatepuabl HEOOXOAUMO NMPUMEHSATH JUIsl SKPAHUPOBAHUS OT JEKTPUUECKUX MMOJICH?
A — MaTrepHabl ¢ XOpOUIeH 3JeKTPOBOAHOCTHIO
b — marepuasbl ¢ BBICOKOW MarHUTHON MPOHUIIAEMOCTBIO
B — u3onsnoHHbIe MaTepuabl C BBICOKUM COIIPOTHUBICHUEM

NpaBUIbHBIN OTBET — A

29. Kakue mMatepuanbsl HeOOXOAMMO NMPUMEHSATH ISl SKPAaHUPOBAHUS OT MATHUTHBIX MOJIEH?
A — MaTepHalbl ¢ XOpOLEH 3JIEKTPOBOJHOCTHIO
b — Marepuasl ¢ BBICOKOM MarHUTHOU ITPOHULIAEMOCTBIO
B — n3onsa1moHHBIe MaTepransl ¢ BBICOKUM COITPOTHBIICHHEM

[IPaBUJIbHBIN OTBET — b

30. Kakoe (yHKIMOHANBHOE pEIIeHHEe HeceT IPUMEHEHHE B KOHYTPYKLHUHU 3arpeelbHbIX
BOJIHOBOJIOB?

A — 1103BOJISIET MAKCUMAJIBHO MEPEAATH SHEPTUIO OT NEpPEeaTUMKa K aHTEHHE

b — no3BomnseT yay4ymuTh BEHTUISILIUIO KOpITyca U 00JETYUTh TETJIOBON PEKUM

B — mno3Bonser 3HAUMTENBHO OCIAOUTH MPOXOXKICHHWE HEXeNaTeJIbHBIX IOMeX uepe3
OTBEPCTHS KOpITyCca
IIpaBUJIBHBIN OTBET — B

31. Kakoe ycnoBue He0OXOAMMO JUTsl CO3AaHuUs MTapa3uTHOMN U3Tydaromield aHTeHHbI?

A — KaK MUHUMYM OJlHa YaCTh KOHCTPYKIWH, 00pa3yromell MOTEHIMAIbHYIO MMapa3uTHYIO
aHTEHHY, J0JDKHA HAXOAUTCS 3a MpeJielaMu KopIyca

b — Mexmy sieMeHTaMH KOHCTPYKIMH, OOpa3yrIIMMH TOTEHIHAIBHYIO Iapa3suTHYIO
aHTEHHY, JO0JDKHO pUcyTcTBOBaTh BY HanpsikeHue

B — reomerpudeckue pazMepbl KOHCTPYKIIMH, 00pa3yromeil MOTEHIHAIbHYIO Mapa3suTHYIO
aHTEHHY, JOJDKHBI ObITh TOYHO PaBHBI JUIMHE U3JTy4aeMOM BOJIHBI
MpaBUWIbHBIN OTBET — b

32. Tloyemy B KadecTBe pa3BA3bIBAIOIINX KOHJIEHCATOPOB B LEMAX MUTAHUS LHU(POBBIX YCTPOHUCTB
HEOOXOIMMO  TNPUMEHATh  3JEMEHThl C  MHHUMAIbHBIM  3HAaY€HHEM  HKBUBAJICHTHOMN
MOCIEI0BATEIbHON UHIYKTUBHOCTH?

A — MMHUMaJIbHAs MHIYKTUBHOCTb OKa3bIBAa€T MEHbIIEE BIMSIHUE HAa CIIOCOOHOCTH OTAATh
MMHUKOBBIA TOK

b — MuHMManbHast UHAYKTUBHOCTH MTO3BOJIIET MAKCUMAJIbHO MOBBICUTH pab0uyl0 YacTOTY

B — MuHMManbHast HHIYKTHBHOCTH CIIOCOOCTBYET MEHBIIeMY HarpeBy 1uppoBsix UMC
MpaBUJIBHBIN OTBET — A

33. Kakue 0a3zoBble pexoMeHAauuu 1o DMC-IpOeKTHPOBAHUIO KENATeNbHO HCIOJIb30BaTh Ha
HavaJIbHBIX 3Tanax pa3padboTku?



A — HCII0JIB30BaTh MAKCUMAJIBHOE KOJIMYECTBO 3KPAaHUPYIOIIUX CTPYKTYP

b — MuHEMM3MPOBaTH TUIONIAAb METEINb, CBSI3aHHBIX ¢ BY curnanammu

B — 3azemustromuii ciioil (BO3BpaTHBIN cI0W) HE TOJKEH OBITh pa3lielieH Ha YacTH, UMETh
BBIPE3bI WIH ILEIN

I' — He pacnonaraTh BEICOKOCKOPOCTHBIE (BBICOKOUACTOTHBIE) LIEMH MEXy pa3beMaMu
MIPaBUJIBHBIN OTBET — BCE, Kpome A

7.2.2 IlpumepHBblii NepeveHb 3aJaHUI 1J151 pellieHUs] CTaHAAPTHBIX 32124

Ne 3agaHus 11 pEelICHHs CTaHJAPTHBIX 3a]1a4
n/m
1 Cuenan, pacnpocmpaHssace Ha 1 kKM no KOAkcuaibHomy Kabenro, mepsem nojio8UH)y

Hanpsidicenust. Boipazume:
a) omHouleHue 6X00H020 HANPANCEHUS K BLIXOOHOMY;
0) omHoweHue 8X00HOU MOWHOCMU K 8bIXOOHOUL,
8) omHoweHUe BX0OOH020 HANPANCEHUS K BIXOOHOMY 6 OB
2) omHouweHue 6X0OHOU MOWHOCMU K 8bIXOOHOU 6 Ob.
[IpaBuibHBIE OTBETHI OYIyT CIASAYIOUTUMHU:
a) 2/1;
2 /12
6) 27 /1"=4/1,
20log(2/1)=6 ,

B) b;
N 10log(4/1)=6 .
2 Ilepeseoume 6 05 omHowenus ciedyrowux GeUudun.
200 MxB/m : 100 MxB/m aA
20log 200 =6
100
300 MB : 100 MB aA 10aA
20log 300 =9,5 =
100
400 MA : 100 MA aA
20log 400 =12
100
500 MmxA/M : 100 MKA/M aA
20log 500 =14
100
2 MxBT : 1 MkBT 7 aA
10log 7= 3
3MBT: 1 MBT 3 aA 5aA
10log 1) 4,8 =~
5MBT: 1 MBT 5 aA
10log 1) 7
3 Buipazume credyrowue 3navenus uepes ux HOpMAaibHble GeIULUHDBL:
a) 6 0b(mke);
6) 20 0b(mKA);

6) 20 0B(A);




2) 100 ob(mkB/m);
0) 100 o5 (mxBm).
[TpaBUIbHBIC OTBETHI Oy YT CICAYIOIIMMU:

o .
6 dA(i éA”)zzmog(1 XyJ:X:lozoz‘ éA4=21é4

a) ié .
. X 2 .
20 da(i é4) = ZOlog(—‘ . j = X =102 =10 é4
6) l1ieée :
. X 2 :
20 da(A)=20log| — |= X =10 =104
B) 14 )
e s X L )
100 A (i 641 )=20log| —=— |= X =102 =10°i é4/i
11¢é4/1 _
r)
S X 19 )
100 GA(: éAo‘)lelog( — j:X:low =10"7 é4o
0 117 éAdo
Buvipazume cnedyrowue coomnowenusn 6 0b:
46 ob(mxB/m) : 40 05 (mkB/m) -> 46 ob(mxB/m) - 40 06 (mkB/m) = 6 Ob;
50 065(mB) : 40 0b(mB) -> 50 05(mB) - 40 0B(mB) = 10 0b;
52 05(mA) : 40 0b(mA) -> 52 05(mA) - 40 0B(mA) = 12 0b;
54 oB(mxA/m) : 40 0B (mKkA/m) -> 54 0B(mkA/m) - 40 06 (mxA/m) = 14 Ob;
3 ob(mkBm) : 0 0b(mxBm) -> 3 0b(mkBm) - 0 Ob(mxBm) = 3 0b;
7 0b(mBm) : 3 0b(mBm) -> 7 0b(mBm) - 3 06(mBm) = 4 0b.

Buvipaszume 6 0B cnedyrowue 3HaueHUs U3MEPEHHO20 HANPANCEHUSA, NOA2As, YMO
OHU OvbLIU noyuensl Ha 50-omHom ocyunioepage.

i A Yy 210 Ao 10log/n 1o Y 107 5Ai
R (D I P T [ Y
50 ]
ieA YR 810 Ad 10logle i 101 4Ai
A () 810 A T0lgfgr0, )
50 1
o AU 87 hA

i6A (g0 F 210 Ao 10log( .10
10 — %: . 12 — (2_1101_Ao_j

A 1 F 0,02A0  10log/yg. .\ 13 dAl
1 = %: — (?I_AD_]:

A >V 0,08A0  10logrgn. .\ 19 dAl
S (50) ] - [810 ):

A 107y 2A0  10log SO0 33HA

Paccuumamo nepexpecmmuvle nomexu medncoy ogyms 50-omuvimu yenamu.




/2
Rs1 Res . !
’[‘?12 [] V/P[Z /:‘:27 [:I V/?H
V V - -
s1 $2 Ry f
1
—_
Jlnst cxembl, NpPEACTABICHHOW Ha PHUCYHKE, BEIWYUHBI RSl - RLl - RS2 - RL2

paBHbl 50 Owm. IIpennonoxuM, 4TO CONPOTHUBIEHUE BO3BPATHOrO NMpoBOAHMKA paBHO 0,1
OM. B Takom ciyyae BeJIMUMHA IEPEKPECTHBIX IOMEX COCTABUT

01 50 ad

x,, =20log| ———>— =%
2 8 50+50+0,1 50

Jpyrumu ciaoBaMu, cUrHal B Lenu | HampspbkeHueM 5 B co3gacT mepekpecTHble
noMexu BeJmunHou 5 MB B nienu 2.

Jleumounwtit  xabenv oaunon 0,2 M, cocmoswui u3 9 npoOOHUKOE U
npeocmasieHHblli. Ha PUCYHKe, UCNONb3yemcss 8 8-OumHou wuHe OaHHbIX ¢ 00WuUM
8036PAMHBIM NPOBOOHUKOM. YOenvbHoe conpomugnenue Kaico0o2o npo8oOHUKA HA Yacmome
2,0 MI'y cocmasnsem 1,1 Om/m. Kaodicoas nunus OanHwlX NOOKIIOYEHA K UCMOYHUKY C
eHympenHum conpomusnenuem 10 Om u wHaepyyxcena Ha S0-omHblU pe3ucmop.
Paccuumaiime nepexkpecmmuvie nomexu mexncoy ar0ObIMU O8YMS JTUHUAMU OAHHBIX HA
yacmome 2,0 M1y, éosnukaiowue uz-3a cesa3u uepes oobujee conpomusietue.

G-I XU/IbHbIL EHITIOYHBIL KADE b

| — |
| S|

PaCCManI/IBaH 3ala4y KaK CUMMCTPUYHYIO, MOKHO B3ATb OJUH 000 MMPOBOJHUK
KakK UCTOYHHK, a BTOpOI71 KakK peueuTop. B Takom ClIy4ac TOK B II€NIM UCTOYHHUKA COCTABHUT

11 = VRLI/RLI " RLI

. Tlocme mpoTekaHus dYepe3 HArpy304YHBIH PE3HCTOP TOK MOKET
BEPHYTHCS K UCTOYHMKY Yepe3 OO BO3BPATHBIM MPOBOJHUK MM Yepe3 JIFOO0YIO U3 CEMU
IPYIrMX HAarpy30K M BHYTPEHHEE COIPOTUBIIEHHE COOTBETCTBYIOIIEr0 HCTOYHMKA.

Ry, ;=02 11 / =022
COHpOTI/IBHeHI/Ie J1r000T0 IMPOBOAHHNKA COCTABUT

. COHpOTI/IBHCHI/Ie NyTH 4Y€pC3 CEMb JPYTHUX HAIPy304YHBIX PE3UCTOPOB U HCTOYHUKOB
IMUTaHWA, MOAKIIOYCHHBIX MapaUICIbHO, COCTaABUT




i i 4 11
R21:R5+RL7+R :10+507+O’22:8,6

Takum oOpazom, okono 98 % Bcero Toka OyAeT MpoTeKaTb uepe3 OOIIMiA
BO3BpaTHBIA MPOBOAHMK. [lafieHue HampspKEeHUS Ha BO3BPATHOM TMPOBOJHUKE COCTABUT

V. =] RIP4
B 1 . Hampskenue, Bo3HUKaromiee Ha JI000M JPYroM Harpy304HOM PE3UCTOpE,

COCTaBUT

50
Vi 107 50

Taxkum 06pa30M, MNEPCKPECTHLIC TIOMECXU MOTYT OBITh BBIPAKCHBI KaK

: A
x=20log % =20log % =-49

R1 4

V,=0,181-1,

Onpedenums GeUUUHY NEPEKPECMHbIX NoMex Mexncdy 08ymsa 150-omuvimu yensamu.

Lna cmpykmypul, npedcmasnenHou Ha pucynke, OIUHY CUSHATbHBIX NPOBOOHUKOS
npunams paeuoti 0,16 m, paduyc nposoonukos 0,8 mm, paccmosinue mexncoy nposooOHUKAMU

Rg =R;, =10 Om,

3 MM, vicomy HAO npogooAwel NiocKocmvio 4 mm. Benuuunol

R, =R,, =150 .
Om. Paccuumamo YPOBEHb NEPEKPECNIHbIX nomex u3-3a napasuniHou

EeMKOCMHOU C853U MedHcOy dmumu yensamu Ha yacmome 50 MIy.
IIpasunvhoiti omeem 6yoem -34 06

Onpedenums genuyuHy nepexpecmubix nomex mexcoy 08ymsa 50-omuvimu yenamu.

s cmpykmypol, npedcmagieHHol Ha pUcyHKe, OIUHY CUSHATbHBIX NPOBOOHUKO8 NPUHAb
pasnoti 0,16 m, paouyc nposoonuxos 0,6 mm, paccmosiHue medxncoy npo8oOHUKAMU 5 MM,

RSI = Rsz = 100M

8blCOMY HAO NPoBoIdsAWeli n1ockocmoio 20 mm. Beruuunwl

8]

L1 72 7 7Y Om. Paccyumamo yposens nepekpecmublx nomex u3-3a NapasumHotl




UHOYKMUBHOU C853U MedxcOy dmumu yenamu Ha yacmome 10 MI'y.
IIpasunvruiti omeem 6yoem -60 06

10 Ecnu  nanpsocennocms  usnyuaemoz2o snekmpuuecko2o Nois 8  8aKkyyme Hda
paccmosinuu 3 M om mano2o ucmoynuxka cocmasisiem 40 obwuxB/m, mo uemy ona 6yoem
pasHa Ha paccmoanuu 10 m om mozo drce ucmoynuxa?

a) 40 obmkB/m;
0) 30 0ObmkB/m; (6epuubiii omeem)
8) 20 0bmxB/m.

11 Buluucnume maxcumanvHyro HanpsajicenHoCmsb U3ny4aemozo 31eKmMpoMaASHUMHO20
nois om yenu, npedcmasieHHol Ha pucynke. Paouyc npoeoonuxos npunamoe paeuviv 0,5
mm.  Onpedenums, yoosiemeopsiem AU YpPOGeHb NOMEXOIMUCUU OMm  dMOU  yenu
mpebosanuim nopmamueos FCC knacc B?

qas5 m
188 =
Y )
OtBet: Makc. HanpsbkKeHHOCTh cocTaBuT 10 MxB/M. UTo cooTBeTCTBYET TpeGoBaHUAM
HopmatuBoB FCC kiacc B

12 Buluucnumes maxcumanvHyo HanpsajcenHoCcms U3ny4aemozo 31eKmMpoMASHUMHO20

noas om yenu, npeocmMasienHou Ha pucynke. Pazmepwvl 3asemnsioujeco cliosi NPUHAMb
X
PpasHbLIMU 0,1x 0,1 M, paouyc npogooHuxa npuuame pasHvim 0,5 mm. Onpederums,
yo0oeiemeopsiem U YpO8eHb NOMEXOIMUCUU OM IMOU Yyenu mpedosanusim HOPMAmueos
FCC knacc B?
qa5 m
5
¥
188 =
OTBeT: Makc. HaPSLKEHHOCTh cocTaBUT 14 MkB/M. UTo cooTBeTCTBYEeT TpeOOBaHHIM
HopMmaTuBoB FCC kiacc B
13 | Paccuumamo s¢hghexmuernocms uznyuenus snexkmpuvecku manou 500-ommuoii yenu ¢

0,05x 0,03

pasmepamu M, npedCcmagieHHOU panee Ha PUCYHKe.




aos m

002 m

Wigwr, 00|

OtBet: 3¢ eKTUBHOCTD U3ITyUeHHsI COCTaBUT 35%

14

Paccuumamyo usnyyaemyio mowHocms nony80IHO8020 PE3OHAHCHO20 OUnoJs 6e3
nomepwv, 8030yH0AeM020 UCMOYHUKOM Hanpsdcenuem 1 B. Onpedenums makcumanohyio
HANpA#CEHHOCMb U3LYYAeM020 NOJisl HA pACCMOAHUU 3 M O AHMEHHbL.

Omeem: usnyuaemas mownocms cocmasum 10 mxBm. Makcumanvhas nanpsdiceHHOCMb
cocmasum 10 mxB/m.

7.2.3 IlpumepHbIi NepevyeHb 3aJaHNI AJI5 pelleHus MPUKJIATHBIX 32124

3a;[aH1/1;1 AJId pCHICHU A MPUKIIAAHBIX 3aaa4

Paccuumamyo s¢pghexmuenocmo uznyuenus noiys8oIH08020 CUMMEMPUYHO20 BUOPAMOPA C
YEHMPANbHLIM 8030YHCOeHUEM, COSNIAHHO20 U3 MeOH020 nposoda paouycom 0,5 um Ha
yacmome 100 MI'y.

Omeem: s¢ghgpexmuernocmo cocmasum 80%

Onpedenums yemy npubIUUMENbHO PABHA YACTNOMA U3NY4eHUs NPO8oOHUKA Oaunou 0,25
M, NPUCOEOUHEHHO20 K KPYNHOMY MEMANIULECKOMY 00beKmy u 0opazyoue2o
4emeepmuvbB8OIHOBYI0 HECUMMEMPUUHYIO AHMEHHY?

Omeem: npubausumenvro 300 My

Onpedenums, Kaxkas uz aHmeHH 6 Kaxcool nape, npedcmaeieHHvlx Ha puc. 4.13, usnyuaem
bonee s3¢hghexmusno?

1T N

» n

A2
A2

1 1
rapa A napa b

OtBeT: B nape A — npasas. B nape b - npaBas




Cpasnums pakmuueckoe MaKCUManbHoe HanpsaxiceHue, HagooUMoe NoJy80IHOBbIM
ounonem 8 npuemMHuKe, umerouwum 6xooHoe conpomuenerue 500 Om ¢ pacuemnvim

Vip~|Eis|Lii

3HaueHuem no gopmyie

OtBeT: otkiionenue cocrasutT 0,4 n1b

Cpaeuumb cﬁakmuuecme MAKCUMANIbHOE Hanpioicenue, HABOOUMOE JIeKmpuvecKu
KOpOmkKum ounonem 8 co2naco8anHOM npuemnuKke ¢ pacyemmuvbim 3Ha4veHuem no gbopmyjze

Vo= |Eis|Lis

OTBeT: OTKJIOHEHHE cocTaBuT 1,2 nb

B npoyecce paspabomku cucmembi uUHICEHEPY-NPOEKMUPOSWUKY NOMPEOOBAIOCh
coedunums 08a 610Ka npu nomowu §-Oumno2o Kanana ceaszu. s smozo ovin evlopan §-
JHCUNbHBIL Kabenb coeduHsiowull O1oku 6 coomeemcmeuu ¢ pucyHkom. Oonaxko 6 xooe
npeosapumenbHblX UCNbIMAHULL OblIU OOHAPYIICEHbl CepPbe3Hble NpobIeMbl 6 Yacmu
NEeKMPOMAcHUMHOU gocnpuumuugocmu. Imo, ¢ mouxu 3penuss meopuu IMC, 6wvin0
COeNano He8epHO U KaKue cnocoObl UCRPABIIEHU MONCHO NPEOSIOHCUMb ?

1
—

! )
I I

OTBeT: «00Muit» MPOBOJ HEOOXOAMMO IYCTHTH TI0 TOMY e HUIeH(Y, HHaYe BOSHUKAET
OoJbIIast MpUEeMHAst ETIsl; 000I0UKY Kadelss HEOXOAUMO 3a3eMIIUTh, [Tl CO3aHuS
s dexTa SIKpaHUPOBAHUS

s 6cex eapuanmos auHull nepedad, npeoCmasieHHblX Ha puc. 5.6, onpedenume
OCHOBHOU 8038PAMHbII NYMb MOKA.

a)

Puc. 5.6 (Hauano). Pa3nuuHble BapyaHThl UCTIOIHEHUS IUHUU TIepeaaun
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OTtBeThI: A) — 110 «00IIEMY» TTPOBOTY 3a3eMJICHHSI; b) — 10 3KpaHUPYIOIIEeH 000J109Ke
kabens; B) — paBHOMepHO 1o ipoBoAHuKaM 1,2 u 7; ') — mo BuUTO# mape

Onpedenums 3¢hexmusHocmsd IKPAHUPOBAHUS TUCMA U3 MeOHOU (onveu moawunot 0,05
mm. Yoenvuyro anekmponpogoorocms meou Ha yacmome 100 My npunsmo pasmoii

5,81*107 Cm/m, macnummuyro nponuyaemocms npunsmo pasnoii 4 *107 T'u/m.

Omeem: 80 ob

Ha paccmosnuu 0,1 m om pabomarowe2o mpancghopmamopa pacnonodxcena
IKPAHUPYIOWASE CIMPYKIMYPA, COeNAHHAsL U3 MeOHo20 aucma moawunou 10 um. Oyenume
ahpexmusHoCmb IKPAHUPOBAHUL MAKO20 dKpana Ha yacmome 1,5 kly.




Omeem 20 0

10 Hmoeosas s¢hghexmusnocms sKkpanuposanus Kopnyca, cOelanHo20 U3 mamepuand
ocnabnaowezo niockyro 8oany Ha 60 ob, 6yoem:
a) npumepno 60 Ob;
0) sce20a menvue yem 60 0Ob; (npasunbHblll omeent)
8) 00b1uHO OobUe Yem 60 OB,
2) unoeoa memnwvute yem () Ob.

11 Paspabomuux npoexmupyem evicokockopocmuyro MIIII, u emy HeobX00umo
NPONOdHCUMDb Neyammubvlll nposooHux o BY cuenana om yugpoeozco xomnonenma
ananozosomy ycunumenio. Kakas uz mpex npeocmasieHHbIX HUMCE PEKOMEHOAYUll
N0380IUM MUHUMUSUPOBAMb 8eposimHOcmb npobiem 6 uacmu IMC 6 doannom ciyyae?

@) MUHUMUSUPOBATL OIUHY BbICOKOCKOPOCMHBIX NEYAMHbBIX NPOBOOHUKO8,

0) 8cez0a obecneuusamov 3a30p 8 CLOSAX NUMAHUS/3A3EMICHUS MeAHCOY AHATI020801
u yughposoii uacmvio niamol;

8) HUKO20a He pacnoniazamv 6blCOKOCKOPOCMHOU NeuamHubvlli NPOBOOHUK HAO
3azopom 6 6ozepammuom croe. (BEPHBIU OTBET)

12 Mnsa Il ¢ cucmemou numanusi 6 6uoe NeYAMHuIX NPOBOOHUKOS ONpeoelumbs
UHOYKMUBHOCMb COCOUHEHUSl PA3653bl8atoujeco KoHoeHcamopa, nookutodenno2o k UMC &
coomseemcmauu ¢ pucynkom. LLlupuny neuamuvlx npo8oOHUKO8 NPUHAMb pasHOoU 1 mm.
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Otget: 12 nuko®apan
13 Mna IIII ¢ cucmemoti numanus 6 8ude cloes NUMAHUs/3a3eMIeHUsT Onpedeluns

UHOYKMUBHOCTb COCOUHEHUsL PA3653blealouje20 KoHoencamopd, nookutouennozo k UMC 6
coomeemcmeuu ¢ pucynkom. DIP xopnyc UMC u kondencamop pacnonazaiomcsi Ha
gvicome 3 mm om Oaudcatiwezo numarowe2o cios. [llupuny newamuwvix npo60OHUKOS
npuHams paeuotl 1 mm, ouamemp nepexooHvlX OMEepCmull NPUHImMb pPasHuiM 1 MM.
CobcmeeHHbIM UMNeOaHCOM C0e8 NUMAHUS/3a3eMIeHUs npeHeopeyb.
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Otsert: 4 nuko®Papan

14 bvin  paspaboman  onvimuwili  obpazey — meneghpoHHO2O  ABMOOMEEMYUKA,
mpaccuposxka IIII xomopozo npedcmaeénena Ha pucynuke. OOHAKO npu NOOKIIOUEHUU
asmoomeemuyuxa K meneg)OHHOU JUHUU CO30a8aemMoe UM U3NyYeHUe NPUBENO K NOSABIEeHUIO
nomex Ha menesuzope. Cnedys 6a308biM pPEKOMEHOAYUAM, NPUBCOEHHBIM  Gbllide,
Heobxooumo nepepabomams I[1I1 asmoomeemuuxa onsi ocradnrenus uznyuaemvix IMII.
s ymenvuenus cebecmoumocmu npoekm 00axcer Oblms gvlnoanen moavko na OII1

&6 vDC
INPUT
8 MHZ
VOLTAGE
REGULATO DsC
Phone Phone
Line T — Line
IN ] ouT
OrtBerT:

- YMCHBIIUTD ITPOBOJHUKHU JISI TAKTOBOI'O I'CHEpATOPA
- Pa3HECTHU AAJIbUIC BXOJA U CUCTEMY PCTYJIMPOBAHUA HAIIPSPKCHUSA TTIMTAHUS
- 3aIIOJIHUTH ITYCTBIC MECTAa MCAHLIMHU MMOJIUTOHAMHU NOAKITFOUCHHBIM K <<06L[IeMy))

MHHYCOBOMY IPOBOJAY ITUTAHUS

7.2.4 IlpumepHBblii NepevYeHb BOMPOCOB sl MOATOTOBKH K 3a4eTy
He mpenycMoTpeHO y4eOHBIM TIIaHOM

7.2.5 IlpumepHbIii NepevyeHb BONPOCOB /I MOATOTOBKHU K IK3aMeHY

1. [Tpo6iema OMC, ee posb B MOBBIIEHUU KOHKYPEHTOCIIOCOOHOCTH MPOAYKIIHH
2. PerynupoBanue B o0mactu OMC.

3. Cucrema crangaptuzauuu B obOinactu OMC: MexAyHapoJHbIE CTaHAAPTHI,
pErvuoHaIbHbIE CTAHAAPTHI, CTaHAAPThl PD, TEXHUUECKUE pPErIaMEeHTHI.

4. Cranaaptsl B 001aCTH (PYHKIIMOHATBLHON O€30MaCHOCTH.

5. W cTouHMKN TOMEX HUCKYCCTBEHHOTO M TEXHOT€HHOT'O MPOUCXO0KICHHUS

6. W cTOYHMKN TNpeHaMEPEHHBIX TOMEX, PELENTOPbl B BUAE YYyBCTBUTEIBHOMN
arnmapaTrypsl.

7. MexaHu3M MPOHUKHOBEHHUS IMOMEX B IPUOOPHI.

8. OcHoBHble MeToAbl oOecriedueHuss OMC: 30HHpOBaHUE, PAIMOHAIBHBIN
MOHTaX, SKpaHUPOBaHUE, 3a3eMJICHUE, (PUIBTPaLlsi U OTPAHUYEHHE.

9. B3aumopencTBre paIMOTEXHUYECKUX CUCTEM. THUIIbI IOMEXOBBIX CUTHAJIOB.

10. MexnayHapo/iHOE peryjJupoBaHue B 00JaCTU paclpeeieHus paauo4acToT.



11. TaGnuipsl pactpeneaeHus: 4acToT, YaCTOTHBIE 30HHBI.

12.  DOnementHas 6a3a MUQPPOBBIX OBICTPOACUCTBYIOMIMX cUCTeM. M3myueHue ot
1 poBOIL ammapaTypsl.

13. Tlomexu B paauOdJCKTPOHHOW ammapaType. AHamoroas © IU(ppoBas
annaparypa. [lokazarenu ObICTpOIEHCTBHS.

14. TloBenmenume nOpPOBOAOB M KOMIIOHEHTOB JJIEKTPOHHBIX CXEM Ha BBICOKHX
4acTOTaX, X MOJIEJU Ha BHICOKMX YaCTOTaX, MPUUYMHBI BOSHUKHOBEHUS TTIOMEX

15. Mopgenn KOMIOHEHTOB: pPE3UCTOPOB, KOHJIEHCATOPOB, HWHIYKTUBHOCTEM.
HeuneanbHoe noBegeHe KOMIIOHEHTOB.

16. OcHOBHbBIE THUIMBI TPOBOJAHBIX M KAOETbHBIX MEKCOCIUHEHUN B JIEKTPOHHBIX
CpPEACTBAaxX, UX OJJIEKTPUYECKUE XapPaKTEPUCTUKH, YPOBEHb 3aIUTHl OT BHEIIHUX
OMEX.

17. LlenocTHOCTH curHaia Kak 3ajgada ooecrnedcHuss DMC.

18. Cnekrp nudpoBoro cursaia, Mojeiab JIMHUU Iepeadyd B II€YaTHOM IuIaTe,
BIIUSIHE KOHCTPYKTOPCKHUX (DAKTOPOB HA IEIOCTHOCTH CUTHAJIA.

19. Juddepennmanbras mepemada CHTHajga KaKk — CPEACTBO  TOBBIMICHUS
NOMEXO3AIUIIEHHOCTH annaparypsl. Mozienb, MOJIOBBIM aHAIN3 U PEKOMEHAAIMH 110
IPOEKTUPOBAHHMIO.

20. Ilomexu (mepeKkpecTHbIC U OTPAKEHHUS) B JIMHUAX TIEPEAAUH.

21. MexaHu3M 00pa3oBaHMs TOMEX B IIMHAX MUTaHUS. TpeboBaHuUA K MapaMeTpam
IIVH MUTAHMS, [IWHBI TUTaHUS B MHOTOCJIOMHBIX nevaTHbIX miatax (MIIII).

22.  Pa3zBs3bIBaroiiye KOHJEHCATOPHI: BEIOOP U YCTaHOBKA

23.  Ponb skpanupoBanusi B obecrneuennn OMC npubopos. PaznoBugHOCTH 33124
SKpaHUPOBAHUSI.

24.  Marepuanbl, IpUMEHSEMbIE IPU SKPAHUPOBAHUU.

25. Dtansl NPOEKTUPOBAHUS SKPAHOB.

26. DIEKTPOCTAaTUYECKOE SKPAHUPOBAHUE, MATHUTOCTATUYECKOE SKPAHUPOBAHHUE.
27. DNeKTpOJAMHAMHUYECKOE SKPAaHMPOBAHUE, pacyeT AIEKTPOJUHAMUYECKOIO
sKpaHa. PekoMeH1auuu 1o 3JeKTPOAMHAMUYECKOMY 3KPAaHHUPOBAHUIO

28. HeomgnopomHocTM B 3KpaHax. BeIonMHEHHE TOYEK BBOJA BO3AYyXOBOAOB M
KOMMYHHUKALIUH.

29. OunbpTpanus Kak METOJ MMOJIABJICHUS TTOMEX B IIETSIX anmnapaTyphl.

30. Knaccupukauuss ¢GuUIbTPOB, HMX KOHCTPYKUMH, OOJACTH MNPUMEHEHUS,
PEKOMEHJIallMK 10 BBIOOPY U yCTAHOBKE.

31. Mexanusm paboTbl orpaHuuuTenel mnepeHanpsikeHuil.  CTaOMIMTPOHBI,
BApUCTOPHI, UOMBI, Ta30pa3psaHble MPUOOPHI — OCHOBHBIE XapaKTEPUCTUKU U
00JacTH MPUMEHEHHUSI.

32. Crarudeckoe 3JeKTPUUYECTBO U €r0 BIUSHUE HA SJIEKTPOHUKY.

33. Meroasl U CpeACTBAa YCTPAHEHUSI AJIEKTPOCTATUYECKOrOo pa3psaa B
AJIEKTPOHHOM armaparype.

34. H3mepeHrs NOMEXOIMHUCCUHU, U3MEPECHUS MOMEXO3AIUIIEHHOCTH, U3MEPEHUE
CTOMKOCTH K KOHIYKTUBHBIM TOMEXaM, U3MEPEHHUE YPOBHSI KOHIAYKTHBHBIX MOMEX.
VY ca0BUsS TECTUPOBAHUS U OCHOBHOE 000pYAOBAaHUE.



7.2.6 MeToanka BbICTABJICHUS OLEHKH NPH MPOBEeICHUU MPOMEKYTOUYHOM
arrecTanumn

DK3aMeH TMPOBOJUTCS IO TeCT-OMiieTaM, KaXKIblii M3 KOTOPBIX COJCPKHUT 3
BOIIPOCA, 10 OJHOMY IO KaXJIO0M W3 TEM, U 3 3aJayH, [0 OAHOM IO KaXIAOU U3 TEM.
Kaxxapiii mpaBUiIbHBIA OTBET Ha BOMPOC B TeCTe oleHUBaeTcs 1 Oammom, 3amada
OLICHUBAETCA B 5 OayioB, IpHU JoMycKe apupMeThuyeckor omumbku — 4 Oamna, npu
NPaBUJIBHOM XOJI€ HE3aKOHYEHHOro pemeHuss — 3 Oaina, Mpu OPOJABUKEHUU B
pemiennu — 2 0amia. MakcumanbHOE KOJIMYECTBO HAOpaHHbIX OamioB —18.
- OLIEHKA «HEYIO0BJIETBOPUTEIILHO» CTABUTCS B CIy4ae, €ClIM CTyAeHT Ha0pan MeHee 6
0aJIoB.
- OLICHKA «YyJIOBJIETBOPUTEIILHO» CTABUTCS B Cllydae, €CJIM CTYJIeHT HaOpan oT 6 10 9
0asoB
- OIIEHKA «XOPOIII0» CTaBUTCS B CIIy4ae, €clii CTyAeHT HaOpas oT 10 no 15 6anmos.
- OIIEHKA «OTJIMYHOY» CTABUTCS, €CIIU CTYJIEHT HaOpai ot 16 no 18 6anos

7.2.7 I1acopT OLIEHOYHBIX MATEPHAJIOB

No | Konrponupyemsie paszaenst | Kox HaumenoBanue
n/n | (TeMbl) AUCLMIUIAHBI KOHTPOJIMPYEMOU OLIEHOYHOTO CPENICTBA
KOMIIETEHIIMH (WK
€€ YacTH)
1 Beeaenne 8 OMC IIK-1 Tect, »5K3amMeH, YCTHBIU
orpoc, 3amuTa

nabopatopHbix  pabor
3aIIUTa KypCcOBOIO MPOEKTa

2 Mexcuctemaas IMC IIK-1 Tect, »5K3amMeH, YCTHBIU
orpoc, 3amuTa
nabopaTopHbIX — pabor
3aIuTa KYpCOBOTO MPOEKTA

3 Bnytpucucremuas OMC. [K-1 Tect, »5K3amMeH, YCTHBIU
orpoc, 3amuTa
nabopaTopHbIX — pabor
3alUTa KypcoBOIrO MPOEKTa

4 [TpoexTrpoBanue NpudOPOB C I1K-3 Tect, »5K3amMeH, YCTHBIN
yueroM OMC ompoc, 3ammTa
nabopaTopHbIX — pabor
3alMTa KypCcoBOTo MPOEKTa

5 DNeKTpOMarHuTHOE I1IK-3 Tect, »5K3amMe€H, YCTHBIU
SKpaHUPOBAHUE orpoc, 3almTa
nabopatopHeix  pabor
3aIUTa KYpCOBOTO MPOSKTA

6 Hnble acnekThl o0ecIeueHus I1IK-3 Tect, »5K3amMe€H, YCTHBIU
OMC ompoc, 3aIuTa
nabopatopHbix  pabor
3aIKUTa KYpCOBOTO MPOSKTA

7.3. MeToauuyecKue MaTepuaJbl, onpeaesauue npoueaypbl
OLICHMBAHUS 3HAHUI, YMEeHUI, HABBIKOB U (MJIN) ONBITA J€ATEJILHOCTH




TecTupoBanue oCyIiecTBIsACTCA, JIMOO MPU MOMOIIY KOMIBIOTEPHON CHCTEMBI
TECTUPOBaHUS, JHMOO C HWCIOJIB30BAHUEM BBIJAHHBIX TECT-33JlaHUN Ha OyMa)KHOM
Hocutene. Bpemst tectupoBanusi 30 MuH. 3aTeM OCYIIECTBISIETCS MPOBEPKA TecTa
HK3aMEHATOPOM U BBICTABISECTCS OIIEHKA COTJIACHO METOJMKHU BBICTABICHUS OLICHKH
IpU MPOBEJCHUU MPOMEKYTOUHOU aTTECTAIUU.

Pemienne craHgapTHBIX 3a7ad  OCYIIECTBISAETCA, JUMOO TIPU  MOMOIIH
KOMITBIOTEPHON CUCTEMBbI TECTUPOBAHUS, JIUOO C MCIOJIH30BaHUEM BBIJIAHHBIX 3aa4
Ha OymaxkHOM HocuTtene. Bpems pemenust 3agay 30 MuH. 3aTeM OCYLIECTBISETCS
IpoBEepKa pelIeHUs 3a7ady S5K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COIJIacHO
METOIMKH BBICTABJICHHUSI OLICHKH IPU MMPOBEICHUH IPOMEKYTOYHOM aTTECTALIUH.

Pemenne nmnpukiIagHbIX 3aa4  OCYUIECTBISETCS, JUMOO TMpU  MOMOIIH
KOMITBIOTEPHON CHUCTEMBI TECTUPOBAHMUS, TMOO C UCIOIH30BAHUEM BBIJIAHHBIX 3a1a4
Ha OymMaxkHOM HocuTene. Bpems pemenust 3amad 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA pEIICHHS 3aJa4 53K3aMEHAaTOPOM U BBICTABISETCA OILIEHKA, COIJIacHO
METOJUKH BBICTABJICHHUSI OLICHKU MPU MPOBEJICHUH IPOMEXKYTOUHOM aTTECTAlIUH.

3amura KypcoBOrO MPOEKTa OCYIIECTBIIIETCS COINIACHO TpeOOBaHUSAM,
NpeabsIBIsAEMbIM K pab0Te, ONMUCAaHHBIM B METOAMYECKUX Marepuanax. [IpumepHoe
BpEMS 3alUTHI HA OJJHOTO CTyAEeHTa cocTaBisaeT 20 MUH.

8 YYEBHO METO/IMYECKOE U UTHO®OPMALIMOHHOE
OBECIHHEYEHMUME JUCHUIIJINHBI

8.1 Ilepeyenb yueOHOM JMTEpPATypPbl, HEOOXOAMMOM sl OCBOEHMS
AUCUMILTHHBI

I. Pomamenko M.A. OcCHOBBI BHyTpUaNmnapaTypHOW 3IEKTPOMAarHUTHOU
COBMECTUMOCTH : YyueOHoe mocobue / Pomamenko M.A.. — Boponex
Boponexckuii rocynapcTBeHHbIN TexHuueckui yHusepcutet, ObC ACB, 2020. —
136 c. — ISBN 978-5-7731-0856-6. — Texct : snekrponnsiii // Lludpooit
00pa3oBaTeNbHbBIN pecypc IPR SMART ; [caiiT]. —  URL:
https://www.iprbookshop.ru/108180.html

2. Pomamenko M. A. DeKTpOMarHuTHasi COBMECTUMOCTB: TEOPUS U ITPAKTUKA
u3MepeHui [DeKTpoHHBIH pecypc| : ydueObHoe mnocobue / Pomamenko Muxawn
Anekcangposud, MakapoB Omner IOpbeBuu, CyxomimHoB Poman CepreeBuu ;
OI'bOY BO "BOpoHEXCKHN TOCYyAapCTBEHHBIMH TEXHUYECKUWA YHUBEPCUTET',
Kadenpa KOHCTPYUPOBAHUS W TPOM3BOJICTBA paauoamnmapatypbl. - Boponex
BopoHexckuil rocy1apcTBEHHBIN TEXHUYECKHM YHHBepcutTeT, 2025. - DIeKTpoH.
TEeKCTOBbie W Tpad. manubie (8,5 MO): wi. : tadn. - ISBN 978-5-7731-1246-4.
https://bibl.cchgeu.ru/catalog/

3. Edanos, B. 1. DnekrpomMarHuTHass COBMECTUMOCTH PaJUOIICKTPOHHBIX
CpencTB U cucteM : yueOHoe nmocobue / B. 1. Edanos, A. A. Tuxomupo. — Tomck

TOMCKMH  TrOCyIapCTBEHHBI  YHHUBEPCUTET  CHCTEM  YIPaBICHHUS U

panguosnektponuku, 2012, — 228 c. — ISBN 5-86889-188-0. — Tekcr
snexktpoHHbid // 1ludposoit obpazoBatensubiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/14033.html



https://www.iprbookshop.ru/108180.html
https://bibl.cchgeu.ru/catalog/
https://www.iprbookshop.ru/14033.html

4. OnbxoBckuid B.Sl. KOHIyKTUBHBIE 3JIEKTPOMAarHUTHBIE IOMEXU B CUCTEMAaX
ANIEKTpOCHAOKEHUs : ydeOHoe mocobue / OmnbxoBckuii B.J., Msarex T.B.. —
HoBocubupck : HoBocuOupckuii rocyqapCTBEHHBIM TEXHUYECKHH YHHBEPCHUTET,
2018. — 43 c. — ISBN 978-5-7782-3473-4. — Texkcr : anextpoHHsii // LludpoBoit
00pa3oBaTeNbHbIN pecypc IPR SMART ; [caiiT]. —  URL:
https://www.iprbookshop.ru/91225.html

5. UcaitueBa, A. I'. DnekTpoMarHuTHass COBMECTUMOCTb U CPEACTBA 3ALUTHI:
KOHCIIEKT JIeKUui : yyeOHoe nocobdue / A. I'. UcaitueBa. — Camapa : CamI'VIIC,
2025. — 43 c. — Teker : 20eKTpoHHBIA // JlaHb : 3IE€KTPOHHO-OMONIHMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/508179

Hayusnble cTaThu 1)1 yriyOJIEHHOTO M3YYEHUS JUCITUTUTHHBI

1. HUccnemoBanue BiIMAHMS JUIMHBI [AaKeTOB JaHHBIX LoRa Ha
IIOMEX0YCTOMYNBOCTh cHCcTeMBI cBsizu / M. A. Pomamenko, H. B. Acraxos, /I. B.
Bacunbuenko, P. C. CyxomnunoB // Paguotexnuka. — 2025. — T. 89, Ne 7. — C. 31-
36. — https://elibrary.ru/item.asp?1d=82737681

2. Pomamenko, M. A. DkBHBajeHTHas Mojenb cuioBoro koHtypa AC/DC-
npeoOpaszoBaTens Il CXEMOTEXHUYECKOT0 aHaliv3a KOHIYKTUBHBIX Tomex / M. A.
Pomamienko, A. B. T'yakos // Jlokiansl TOMCKOTO rocy1apCTBEHHOTO YHUBEPCUTETA
CUCTEM YIIpaBJICHUSA U paguodyieKTpoHuku. — 2025. — T. 28, Ne 2. — C. 62-69. —
https://elibrary.ru/item.asp?1d=82999077

3. Onpenenenne kodddunuenta pacumdpenus crekrtpa npu JIBUM-
MOAYJIAIIMK METOJIOM KOppessiuoHHOW obOpabotku / M. A. Pomamenko, JI. B.
Bacuibuenko, P. C. CyxommuunoB [u gap.] // Bectauk BopoHexckoro
roCyJIapCTBEHHOTO TeXHHYeCKOro ynuBepcurera. — 2025. — T. 21, Ne 3. — C. 101-
107. — https://elibrary.ru/item.asp?1d=82896190

4. Pomamenko, M. A. HccrenoBanne nomMexoyCTOMYMBOCTH KaHalla CBSI3H
OCCTIMIIOTHBIX JIETATENBHBIX allllapaToB K NIYMOMOAOOHBIM momexam / M. A.
Pomamenko, JI. B. Bacumpuenko, A. HO. ApanoB // Bectauk Boponexckoro
roCyJIapCTBEHHOTO TexHM4YecKoro yuusepcurera. — 2024, — T. 20, Ne 4. — C. 89-93. —
https://elibrary.ru/item.asp?1d=76096528

5. Pomaienko, M. A. Texunueckue ACIEKThI oOecrieueHus
AJIEKTPOMAarHUTHOM COBMECTUMOCTU [IJIsi TOJBUMXKHBIX OOBEKTOB cBsiz / M. A.
Pomamenxko, P. I'. Konoranos, M. E. Bopo6seB // Panguorexnuka. — 2023. — T. 87,
Ne 8. — C. 59-66. — https://elibrary.ru/item.asp?1d=54637519

8.2 IlepeuyeHr HHGPOPMANMOHHBIX TEXHOJOIHH, HCHOJb3yeMbIX MPHU
OCylIeCTBJIECHMH 00pa30BaTeJIbHOIO Mpomecca MO0 IUCHUILIMHE (MOZYJIIO0),
BKJIIOYAsl NepevYeHb JHIEH3MOHHOI0 MPOrpaMMHOr0 ofecneveHHusl, PecypcoB
UH(POPMALMOHHO-TEJICKOMMYHUKAUOHHON ceTH «UHTEpHeT», COBPEMEHHBbIX
npogeccuoHaIbHbIX 023 JAHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

[lepeuenr IIO, BkIOYas TEpedYeHb JUUEH3HMOHHOIO  MPOTrPaMMHOTO
o0ecreueHus:
WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR ;


https://www.iprbookshop.ru/91225.html
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Google Chrome;

LibreOffice;

3D Smith Chart tool https://www.3dsmithchart.com

AppCAD Design Assistant https://www.broadcom.com/info/wireless/appcad

Pecypchl nH(opManioHHO-TeIEKOMMYHUKAITMOHHOM ceTu «HTepHeT»:
Kommanuss EM TEST https://www.emtest.com/home.php
LleHTp 371€eKTpOMarHUTHOM COBMECTUMOCTH http://emc-center.org/

DJIEKTPOHHAs uH(pOpMaIIMOHHO-00yJaroIas cucTema BI'TY
https://old.education.cchgeu.ru/

I'OCT Dxkcnept — enunas 6aza 'OCTor PO https://gostexpert.ru/
OnexktpoHHas 6unbnuorexa www.elibrary.ru/

DIIeKTPOHHBIC OMOIMOTEUHBIE CHCTEMBI https:// www.iprbookshop.ru/ ,
https://e.lanbook.com/ , https://bibl.cchgeu.ru/catalog/

9 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXOAUMASA JIA
OCYHWECTBJIEHUA OBPAZOBATEJIBHOI'O ITPOLECCA

Peanmzanust  JEKUMOHHBIX — 3aHATUA  TpeOyeT  Haluyue  ayJIuTOpHH,
OCHAIIIEHHON KOMILJIEKTOM y4eOHOI MeOesin U BUCONMPOEKTOPOM C SKPAHOM.

st mpoBeAeHUs J1IaOOPAaTOPHBIX M MPAKTUYECKUX 3aHATUA HeoOXxoauma
ayIUTOpHs,  OCHAIIEHHAs  KOMIIBIOTEPHOW  TEXHUKOM C  YCTAaHOBJICHHBIM
POrpaMMHBIM 0OECTICYEHHEM U IOCTYTOM K cetu "HMuTepHeTt".

st  caMoCTOATENbHON pPabOThl HUCIONB3YETCS ayAUTOPHUS, OCHAICHHAs
KOMITBIOTEPHOW TEXHUKOW C BO3MOKHOCTBIO MOJIKJIIOYeHUs K cetu "HHTepHer" u
o0ecreyeHrneM JI0CTyIa B 3JIEKTPOHHYIO MH(DOPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy
BI'TY.

10 METOAUYECKHUE YKA3AHUSA IJISA OBYYAKOIUXCS 11O
OCBOEHMUIO JUCHUIIJIMHBI (MOAYJISI)

[To mucnumuimHEe «DIEKTPOMArHUTHBIC MPOIECCHl B AJICKTPOHHBIX CPEICTBAX)
YUTAIOTCS JISKIIUU, TPOBOAATCS TaO0OpaTOpHBIE palOTHI, BBIMOJIHACTCS KypcoBas
paborTa.

OcCHOBOI M3yUYeHHUS TUCHUTUIMHBI SBISIOTCS JIEKIIUH, HA KOTOPBIX HU3JIararoTcs
HamOoJiee CYIIECTBEHHBIE M TPYJIHBIE BOMPOCHI, a TAKXKE BOIPOCHI, HE HAIICAIINE
OTpaxeHus B yueOHOM uTepaType.

JlabGopaTopHbie pabOTHI BBHITIOJHAIOTCS Ha J1aOOpaTOpHOM OOOPYIOBAaHWU B
COOTBETCTBUH C METOJUKAMH, PUBEICHHBIMHU B YKA3aHUSIX K BHITIOJTHEHUIO PadoOT.

Bonbmmoe 3HadeHHE MO 3aKPEIICHUI0O W COBEPIICHCTBOBAHUIO 3HAHUI HMEET
camocTosiTenbHas paboTta cTyneHToB. MHpopMmaiuio o Bcex BUgax caMOCTOATEIbHON
PabOTHI CTYICHTHI MMOTYYaAOT Ha 3aHATHSX.


https://www.3dsmithchart.com
https://www.broadcom.com/info/wireless/appcad
https://www.emtest.com/home.php
https://www.emtest.com/home.php
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https://gostexpert.ru/
http://www.elibrary.ru/
https://www.iprbookshop.ru/
https://e.lanbook.com/
https://bibl.cchgeu.ru/catalog/

MeToauka BBITIOTHEHUS KypCOBOM paOOThI U3JI0kKEHA B yUeOHO-METOJUIECKOM
nocob6uu. CTyI€HT JOJIKEH BBIMOJIHATh 3TAMbl KypCOBOW pabOThl CBOEBPEMEHHO H B
YCTaHOBJICHHBIE CPOKHU.

Kontpons ycBoeHuss marepuana AUCHUILIMHBI TPOU3BOJUTCS MPOBEPKOM
KypcOBOM pabOThI, 3amIUTOW KypcoBOW paboThl. (OcBoeHWE JIUCITUTUIHMHBI
OLICHUBAETCS Ha 3a4eTe.

Bun yueOHbIx JleaTenbHOCTh CTyA€HTA
3aHITUN (ocobennocmu desmenvrocmu cmyoenma uneanuda u auya ¢ OB3,

npu Haauduu maxkux 06yqai0u;uxc;1)

Jlexuums Hanucanne xoHcnekra JIEKUMM: KpaTKO, CXEMAaTUYHO, MOCIJIEI0BATEIBHO
(bUKCUPOBAaTh OCHOBHBIE TIOJIOKCHHS, BBIBOJBI, (POPMYITHPOBKH, OOOOIICHNUS;
1oMeYaTh Ba)KHbIE€ MBICIHU, BBIACNATH KJIIOYEBBIE CIIOBA, TepMuHBIL. [IpoBepka
TEPMHHOB, TOHSATUN C MOMOIIBIO SHIMKIONEINUNA, CIOBAPEH, CIPABOYHUKOB C
BBINIMCHIBAHUEM TOJIKOBaHH B TeTpajab. O0O3HaUYE€HHE BOIPOCOB, TEPMHHOB,
MaTepuaia, KOTOpbIe BBI3BIBAIOT TPYJHOCTH, IOMCK OTBETOB B PEKOMEHyeMOI
autepatype. Eciu camocTosTensHO He ynaeTcs pa3o0OpaThcsi B Marepuale,
Heo0XoauMO cpOpMYJIUPOBATh BOIPOC U 33JaTh MPENOJIaBaTENI0 Ha JEKIUU
WJIM Ha IPAKTUYECKOM 3aHSITHH.

JlaGoparopnast | JJabopaTtopHble pPaOOTHI TO3BOJSIOT HAYYUTHCA MPUMEHATH TEOPETHUCCKHUE
pabora 3HaHUS, MOJYYCHHbIE HA JICKIUH IPH PEUICHUH KOHKPETHHIX 3amad. UToObI
HauOollee  paliOHAILHO W TIOJHO  HCIIOJb30BaTh BCE  BO3MOXHOCTH
1a00paTOPHBIX MM MOATOTOBKM K HUM HEOOXOAMMO: CIeAyeT pa3o0paTh
JEKIMI0 TIO0 COOTBETCTBYIONICH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOLIMM
pazmenoM  yueOHHMKA, MpopadoOTaTh JOMOJHUTEIBHYIO —JHTEpaTypy U
WCTOYHHKH, PEIINTh 331a4H U BBIIIOJHUTH JPYTHE MUCbMEHHBIC 3aJIaHHsI.

CamocrostensH | CamocToATenbHass paboTa CTYACHTOB CIIOCOOCTBYET TINIyOOKOMY YCBOCHHS
ast pabora y4eOHOro  Marepuala M pa3BUTHIO  HABBIKOB  CaMOOOpa30BaHMUSL.

CamocrosiTenbHast paboTa IMpeArnoaraeT CIeayoNne COCTABIAIOINE:

- pabora ¢ TekcTamMH: y4eOHHMKaMH, CIIPABOYHHUKAMH, JIOTOJHUTEIBHON

JIATEPATYPOH, a TaKXKe MPOPabOTKa KOHCIIEKTOB JICKIIHH;

- BBIIIOJIHCHUE JOMAIIHHUX 33aHHI H PACUECTOB;

- paboTa Ha/l TEeMaMH U1l CAMOCTOSATEIIBHOTO H3yUeHNS,

- y4acTHe B paboTe CTYACHUSCKUX Hay4YHbIX KOH()EPEHIIUI, OJIMMITHA]T;

- IOATrOTOBKA K MPOMEKYTOYHOM aTTECTALMH.

[TogroroBka k | 'OTOBUTBCA K MPOMEXKYTOUHOW aTTECTALUMU CJEAYeT CUCTEMaTUYECKU, B
MPOMEKYTOYHO | TEUEHUE BCEro cemecrtpa. MHTEHCHBHAsg MOATOTOBKA JOJDKHA HA4yaTbCs HE
W aTTecTauuu | MO3/HEE, YeM 3a MECSI-NOJTOopa 0 IPOMEKYTOUHOM arrectauuu. JlaHHbIe
nepe 9K3aMeHOM TpH JHS 3P PEKTUBHEE BCETO UCIOIB30BATh IS TOBTOPCHUS
U CUCTEMATHU3aLUKU MaTepUaa.
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