MHUHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUSA
POCCHUMCKOMN ®EJIEPAIINN
denepanbHOE FOCYIapCTBEHHOE OIOIKETHOE 00PA30BATEIBLHOE YUPEKICHUE
BBICIIETO 00pa30BaHUS
«BOpOHEKCKUY rOCYITapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET)

YTBEP IO
Jekan QakynbreTa - B.A. He6onbcun
/ /
«31» aBrycra 2022 1.
PABOYAS ITPOT'PAMMA

AMCIHUTUIMHBI (MOLYJIs)
«YCTPOWCTBA TEHEPUPOBAHUSA Y HOPMUPOBAHUS CUTHAJIOBY

CnenuanabHocTh 11.05.01 PainoseKTpOHHBIE CUCTEMbI M KOMILIEKCHI
HanpasienHocTb Pa/ino3ieKkTpoHHbBIE CUCTEMBI Nepeaadyn nHQopMauu
KBanudpukauus Bpinyckauka MHxeHep

HopmatuBHbIi nepuox o0y4yenus 5.5 et

®opma 00yuenuss OuHas

TI'on Hayaya noaroroBkm 2022 .

ABTOp IpOrpaMMEI / /M/ /Bouapos M./
~ /

r g

3aBenyromnuit kadenpoit
Cuctem nHbOpPMAITMOHHOM @
0e30MacHOCTH , /Ocrtanenko A.T. /

14

PykoBoautens OIIOII % /XKypasnés J[.B./

C__——~7

Boponex 2022



1. HEJHU U 3AJAYU JNCHUITTINHBI

1.1. Heau aucuMnJIMHbI

YcBoeHHE OCHOB TEOpHH PaJMOYaCTOTHBIX KoJieOaHUW M (QopMuUpOBaHHE
CUTHAJIOB  Pa3JMYHBIX BHUJIOB MOJIYJISIIIMM  PaJMOYaCTOTHOIO  JUalia3oHa;
npuoOpEeTeHUE HABLIKOB aHalii3a TEXHUYECKHUX XapaKTEPUCTUK, pacuera u
NPOCKTUPOBaHUS  (YHKIMOHATBHBIX Y3JIOB  PAJAHOINEPENAIONUX  YCTPOICTB;
NpUOOPETEHUE  HABBIKOB SKCIEPUMEHTAIBHOTO HCCIEIOBAHMUS XapaKTePHUCTHK
OT/ICJIbHBIX (DYHKIIMOHAJILHBIX Y3JI0B U BCETrO pajuoriepeaTyuKa.

1.2. 3agaum ocBOeHMSsI JUCHUILIINHBI

N3ydenne OCHOBHBIX (HU3UYSCKUX IPOIECCOB, MPOUCXOAAIINX B
FeHEPaTOPHBIX U YCHUJIHUTEIbHBIX YCTpolcTBax. OCBOCHHE MPUHIIUIIOB Pa0OTHI
FeHEPATOPHBIX, YCHIUTEIbHBIX U MOAYISIUOHHBIX ycTpoilcTB. [IpuoOperenue
HAaBBIKOB  IIOCTPOEHMS W  pacyeTa  BBICOKOYACTOTHBIX  YCTPOMCTB.
[IpnobGpereHre HAaBBIKOB SKCIIEPUMEHTAILHOT'O UCCIEI0BAHUS XapaKTEPUCTHK
(GYHKIIMOHATBHBIX Y3JIOB YCTPOWCTB  TEHEPUPOBaHUA U (PopMHUpOBaHUS
CUTHAJIOB MW BCETO YyCTpoicTBa B 1eloM. [IpmoOpeTeHne HaBBIKOB
MOJICTUPOBAHUSA  (PYHKIIMOHAIBHBIX Y3JIOB YCTPONCTB TE€HEPHPOBAHHS U
dbopMuUpOBaHUS CUTHAJIOB.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII

JuciuminHa «YCTpoHCTBa T€HEPUPOBAHUA U (POPMUPOBAHUS CUTHAIOB»
OTHOCHTCSI K TUCHUIUIMHAM YacTH, (POPMUPYEMOHN yJyaCTHHUKAMHU 00pa30BaTEIbHBIX
oTHoIeHu# 6y10ka b.1 yaeGHoro miana.



3. IEPEYEHD INIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O
JTUCLUIJIVHE

[Ipouecc w3yyeHHMss JOUCUMIUIMHBI «YCTPOWCTBA TI'€HEPUPOBAHUA U
dbopMUpOBaHUSI  CHUTHAJIOB»  HAMpaBlieH Ha (GOPMUPOBAHUE  CICAYIOIIMX
KOMIIETEHIWM:

[TK-2- cnocoben pa3pabareiBaTh CTPYKTYpPHBIE M (PYHKITMOHAITBHBIC CXEMBI
PAIMO3JIEKTPOHHBIX CHUCTEM M KOMIUIEKCOB, a TaKXe IMPUHUUIIMAIBHBIE CXEMBbI
PaIMO3JIEKTPOHHBIX YCTPOUCTB ¢ nmpuMeHeHueM coBpemeHHbIX CAIIP u makeros
MPUKIAJHBIX TPOTPAMM.

Komnerenuus Pe3yabTaThl 00y4eHHsl, XapaKTepU3YIOLIHe
c()OpMHPOBAHHOCTH KOMIIETEHIINH

[IK-2 3HaTh

METOJIbl MTPOEKTUPOBAHUE CTPYKTYPHBIX, (PYHKIIMOHATBHBIX
YU TPUHIUANUAIBHBIX CXEM C IPUMEHEHHEM COBPEMEHHBIX
CAIIP n nakeToB NPUKJIAJIHBIX POrpaMM

YmMmeThb

HCIIOJB30BaTh KOHTPOJIbHO-U3MEPUTEILHOE 000pY/I0BaHUE
JUIA OLEHKH COCTOSHWS M HACTPOMKH COCTAaBHBIX 4YacTeu
PaJIMO3JIEKTPOHHBIX CUCTEM

Baagernb

ABTOMATHU3UPOBAHHBIMUA CUCTEMAMU TECTUPOBAHUS




4. OFBEM JUCHUATIIMHBI (MOIYJIS)

OOmast TpyAOEMKOCTh JUCUUIUIMHBI «YCTpPOMCTBA TI'€HEPUPOBAHUA U
(opMUpPOBaHUS CUTHAJIOB) COCTABIISET 5 3aUETHBIX CIUHUII.

Pacnipenenenue TpyA0€MKOCTH JUCIUILIMHBI 10 BUAAM 3aHATUI

Ounas ¢popma 00yueHust

Bun yueGHo# paboThl Bcero CemecTpsl

4acoB 5 6

AyauTOpHBIE 3aHATHS (BCEro) 108 36 72

B Tom uncre:

Jlekmuu 54 18 36

ITpakTuyeckue 3anstus (I13) 0 0 0

Jlabopatopusie padoTsl (JIP) 54 18 36

CamocTtosiTesibHasA padoTa 72 36 36

KypcoBoit mpoekt - -

KonTtponbnas pabora

Bua npoMexxyTouHO# aTTecTanuu 3auer | 3au
eT,
3a4
eT C
o11e
HKO

=i

OO6mas Tpy10eMKOCTb yac 180 12 108

3a4. eJl. 5 2 3




5. COAEPKAHUE JUCHUTLIAHBI (MOIYJIST)

5.1. Coneprxkanue pa3ie/ioB IMCHUILUIMHBI U pacipeaeieHue

TPYA0EMKOCTH 10 BUAAM 3aHATHH

o4yHas popma 00yUeHuUs

HaumeHnoBanue TeMbl

ConeprxaHue paszena

Jleknn

IIpak
3aH.

Jlab.
3aH.

CPC

Bcee
ro,
yac

5 cemecTp

CtpyKTypHbBIE
CXEMBI
NepeaaTIuKoOB U
TeHEPaTOPHI C
BHEIIHUM
BO30YKICHHUEM.
Pexumbl paboTbl

Haznauenue " 00acTh
NPUMEHEHUST W KIaccuukanus
nepeaatyukoB. CTPYyKTypHBIE CXEMBbI
MepeIaTInKOB pa3IUYHOTO
Ha3HaueHUs. CTpPyKTypHBIE CXEMBI
OCHOBHBIX (DYHKITMOHATBHBIX y3JI0B U
TpeOOBaHUS K HUM

O000ueHHas
cxema reHeparopa C
B030yxaeHueM (I'BB).

[Tpunuun paboTel  yCUIHUTENS
momHOocTH  (YM) W OCHOBHBIE
HSHEPTEeTUYECKHE COOTHOIIEHHUSI.
bamanc wmommuoctenn. Cratuueckue
XapaKTEPUCTUKU AKTHBHBIX
AJIEMEHTOB (AD) 51 ux
armnpoKCUMalIHS. OCHOBEI
rapMOHUYECKOr 0 a”anusa YM.
Ananmusz pexuma pabotel YM ¢
MTOMOIIIBIO K03 puImeHToB
pa3noKeHHUs.

Ornpezenenre OnTUMaIbHOTO
pexuma AD ¢ TOMOUIbIO
K02 (D PHUITMEHTOB Pa3I0KEHHUS.

CTPYKTypHast
BHEITHUM

10

24

Pexumbl paboThl
YM no
HaMpsKEHHOCTH ,
MOJeNu
TPaH3UCTOPOB

Harpy3ouHble XapakTepuCTUKU
YM. Knaccuduxanus pexxumMoB
paboTel YM ¢ nmoMoIipio
Harpy304HbIX XapaKTePUCTHK
BnusHue aMmiuTyabl HanpsHKeHUS
BO30Y)KJICHHS U HANPSHKCHUS TTUTAHUS
Ha PEXUM paboThl YM.

\ ['eHepaTropHble OUIOISPHBIC U
MIOJICBBIE TPAH3UCTOPHI U MIX .MOJICIIH.
AMNNpOKCUMHPOBAHHAS MOJIEINb
reHEePaTOPHBIX BHICOKOYACTOTHBIX
Tpan3zuctopoB. OnpeneneHue Y-
apaMeTpoB TPAH3UCTOPOB C
IIOMOILBIO AIIIIPOKCUMUPOBAHHOMN
MOJIENH.

CrnpaBouHbIe TapamMeTpsl
TeHEepPaTOPHBIX TPAH3UCTOPOB.

24




KiroueBoii pesxxum paboThl
YM. CxeMHas peanuzanus U IPUHLINI
MOCTPOEHUS KJIHOYEBBIX Y M.
DHepreTuyeckrue COOTHOIIECHUS
onpezaeneHue 3pPeKTUBHOCTH
KIIFOYEBOI0 pexuMa. BiusiHue
MHEPLHOHHOCTU Ha 3(PPEeKTUBHOCTD
KYM.

YMHOXUTENH YaCTOTBHI.
Haznauenue u npunuun padotrsr YY.
CTpyKTypHBIE CXEMBbI yy.
Ocobennoctn YU Ha peakTHUBHBIX
JJIEMEHTaX.

[TocTtpoenue cxem
reHepaTopoB

[TocTpoeHre MPUHITUITHAIBHBIX
CXeM YCUIIUTENEH MOIITHOCTH.
DyHKIIMOHAJIbHbBIC CXEMEI VM.
DOKBUBAJICHTHBIE CXEMBbI T€HEPATOPOB
M0 TOCTOSSHHOMY TOKY, OCHOBHOM
4acToTe M MOOOYHBIM TapMOHHKAM.
[lpumepsl  peanu3anuu. Cxembl
MUTAaHUS W BBIXOAHBIX JJIEKTPOJIOB
AD. CxeMbl mofauu OTIHUPAIOLIETO U
3alUparOnIero  CMEILECHUM Ha
yhopasistomui aekrpox AD. Bridop
TOUYKH 3a3€MJICHUS.

DOKBUBAJICHTHbBIE CXEMBI
onHokoHTypHbIXx AI.  Iloctpoenue
NPUHIMIHATBHBIX ~ cXeM  YM
TE€HEPaTOPOB. Cxembl MUTaHUS
reHepatopoB.OcoOeHHOCTH
MOCTPOCHUS TPHHIUITHAIBHBIX CXEM
OJIHOKOHTYPHBIX reHEepaTOPOB.
OCHOBHbBIE pPAaCUYETHBIE COOTHOIICHUSI.
CxeMa OJTHOKOHTYpPHOT'O Te€HepaTopa ¢
JOTIOIHUTEIIbHBIM  KOHJIEHCATOPOM.
Br16op TOUKM 3a3eMIICHHS.

24

Hrtoro

18

12

18

30

72

6 cemecTp

CioxxeHue
MOIITHOCTEN

MeTobI CIIOKEHUS
MouHocren. [lapannensHoe u
JIBYXTaKTHOE BKJIIoueHue AD.
Bs3aumboe Biausgaue AD. MeToanl
YMEHBLIEHUSI B3aUMHOT'0 BIUSAHUS AD
U UX CXEMHas peain3aius

MocTOBBIE METOIBI CIOKCHUS
MOITHOCTEH W  HUX  peanu3aiusl.
IIpocTpancTBEHHOE CIIOKEHUE
MOIITHOCTEH

16

Crabuwimszanus

OCHOBHBIE HOHATUA u

24




YacCTOTHI,
CUHTE3aTOPbI
4acToT

ornpeeNneHus: OTHOCHUTEJbHAs
HECTaOMIBHOCTh YacTOTHl. BrusHue
JecTaOUIM3UPYIOMUX  (aKTOpOB Ha
CTaOMJIBHOCTD YaCTOTHI.

Metobl CTaOMIM3aIuu
YaCTOTBHI. Crabmmmsanms
9acTOTHl C TIOMOIIBI0  KBapIEBBIX
PE30HATOPOB. DKBUBAICHTHBIE CXEMbI
u MPUHIIUI BO30YXKIICHHUSL.
[TocTpoeHre MPUHIUITHAIBHBIX CXEM.
OCHOBHBIE PaCYETHBIE COOTHOIICHHUS.

ABTOreHepaTopsl c
UCTIOJIb30BaHUEM MTOBEPXHOCTHBIX
AKyCTHYECKUX BOJTH (ITAB).
Bo3oyxnenne IIAB.  IlpuHummst
paboTsl ITAB-31€MeHTOB.
[TocTpoenue AT’ Ha ITAB-
pe3oHaTopax.

I'eneparopsl
JauarnasoHos YBY
u CBY

CuHTe3aropbl 4acToT:
OCHOBHBIC XapPaKTCPUCTHUKHU, MCETO/bI
cHHTe3a 4acTOT. CTPYKTypHBIE CXEMBI

CHUHTE3aTOPOB 4acToT. Cy,
MOCTPOCHHBIM TI0 METOJy CpaBHEHHS
(Ha OCHOBE KOJIbITa DAII).
Peanu3arus ero OTJIENIbHBIX

(YHKIIMOHAJIBHBIX Y3JIOB.

CY BBIUHCIUTEIBHOTO TUIIA.
I'eneparopsl  aguanazoHoB YBY wu
CBUY.

Ocobennoctu  padoter CBY
TpPaH3UCTOpPOB.  ba3oBble  cXxembl
YCUJIUTEIEH MOUIIHOCTH CBY
muana3zoHa. OcoOeHHOCTH — paloThI
aBTOI€HEpAaTOphl Ha TPAaH3UCTOpax B
nuanasonax BU u CBY.

Yeuanrenn  MOIIHOCTH |
aBTOI'€HEPATOPHI MarHeTpoOHHOT O
tuna. OOmue cBeneHus. JIBrkeHue
AJIEKTPOHOB B CKpEILEHHBIX
9JIEKTPUUYECKOM U MAarHUTHOM IOJISIX.
Crpykrypa noss npu resepanun CBY
MOIIIHOCTH.

14

dopMHUpOBaHUE
PagvOCUTHAIIOB

AMIIIUTYTHAS MOTYJISLIHSL.
YpaBHeHUE AM- CUTHAJIA.
OHEpPreTuyeckue COOTHOIICHUS MpHU
AM. Moy isiiuoHHbIE
XapakTepucTuku AM MOIyISTOPOB.
CxeMHas peanu3anuu AM
MOy JIATOPOB.

VYrnoBas wmopymsauusa.  OOGmue
COOTHOILIEHUSI npu UM u OM.

22




[IpuHIMIIBI  TOCTPOEHUS UM
MOJyJIATOPOB. OcHoBHbIE
XapaKTEPUCTUKU MOIyJATOopoB UM,
UX CXEMHas pealu3alusi U OCHOBBI

pacuera.
CDa3OBa51 MOILYJISIHI/ISI . MCETO IbI
OCYIIECTBJICHUS DOM.

Xapakrepuctuku OM  moxynsaTopa.
CxemHass peanu3anuss U OCHOBBI
pacyera.

@opMHUpPOBAaHHE PAJTUOCUTHAIOB
C IUCKPETHBIMU BUJIAMHU MOMYJISLIUH.

Merto bt peanm3anun
JUCKPETHBIX MOIyJISATOpPOB. CHEKTpbI
JUCKpeTHbIX curHainoB ¢ YM u ®M.
CxeMbl TUCKPETHBIX (hopMHUpOBaTeIeh
UM u OM  curganoB. Metoanl
OTpaHUYEHUs CIEKTPA.

8 [MocTpoenue [Mepenarunku ¢ AM.
nepenatyukoB | OcobeHHOCTH MIOCTPOEHUS u
pa3IM4HOTO NPUMEHEHUs IepefaTunukoB ¢ AM
Ha3HAYeHUS MOy JIILIUEH.
ITepenatunku ¢ UM.
[ToctpoeHne nepenaTYNKoOB ¢
yriaoBoi mopayisinued. CTpyKTypHbIE
cxeMbl. OCOOEHHOCTHU MOCTPOCHUST UX
(YHKLIMOHATBHBIX Y3JI0B M PEXKUMBI 8 8 6 22
pabotel.  TpeboBanus T['OCT «k
nepeJaTunKam Pa3IMYHOTO
Ha3HA4YCHMUS.
[lepenaTunku c OM.
CTpyKTypHBIE CXEMBI NEPEIATUMKOB C
OM. OCOOGeHHOCTH PEKUMOB PaOOTHI
YM. JIByXTOHOBBIM METOJ U3MEPEHUS
HEJIMHENMHBIX HCKaKECHHIA.
9 IToOouHEIe, Knaccuduxkanus IOOOYHBIX
BHEIIOJIOCHBIE, u3nydenuid. IloGounble wu3ITydeHUs,
MHTEPMOAYJISIIINO | BO3HUKAIOIIKE B rporecce
HHBIE U dbopMupoBaHus Hecymieh. | 4 4 1
LIyMOBBIE WHTEepMOAYISIMIMOHHOE  U3JIy4EHHE.
U3ITy4eHus MeTo/1bl YMEHBIIIEHUS Tapa3UTHOTO U
paauonepenaronl | T000YHOro KoJeOaHUH.
UX YCTPOWCTB
Hroro 36 36 36 | 108
Hroro 54 0 54 72 180

5.2 Ilepeyennb J1abopaTOpHBIX padoT

Henens
ceMecTpa

HaunmenoBanue 1abopatopHoii paboThI

S5 cemecTp




1-4 HccnenoBanue 31eKTPUYECKUX XapaKTEPUCTHK MepelaTurKa MOABHKHON
CBSI3U
5-8 HccnenoBanue yCHIIMTENS MOUTHOCTH
9-12 MonenrpoBaHue BapaKTOPHBIX YMHOXKUTENIEH 4acTOTHI
13-17 HccnenoBanne 0 JHOKOHTYPHOTO aBTOT€HEpaTOpa ¢ eMKOCTHOM 0OpaTHOi
CBSI3BIO
6 cemecTp
da3zoBas cuHXpoHM3auus. VcciaenoBanye OCHOBHBIX CBOMCTB M METO1A
CTaOMIIN3AIIMU YaCTOTHI C TOMOIIBIO aBTOIIOICTPOMKH.
18-21 HccnenoBanre OCHOBHBIX CBOMCTB IIM(POBOTO CHHTE3aTOpa 4aCTOT
22-25 HccnenoBanue popMupoBaTeIs OJJHONOJIOCHOTO CUT'HAJIA
26-29 ®opmupoBanue UM konebanuii B LC-aBToreneparopax ¢ moMoIrso
Bapukanos (Yacts 1)
30-33 ®opmupoBanne YM konebanuii B kBapieBbIx reHeparopax (Yacte 2)
34-37 HccrnenoBanue 21EKTPUYECKUX XapaKTEPUCTUK — TEpeJaTuuKa ¢
AHAJIOTOBBIMU U IMCKPETHBIMHU BHJIAMH MOJAYJISLIUU

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

He npenycMoTpeHo yueOHBIM MJIaHOM.

7. OHEHOYHBIE MATEPHUAJIBI UIA ITPOBEJAEHUA
IMPOMEXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS 11O

JTUCHMILIMHE (MOIYJIIO)

7.1. Onucanue mnokasarteJjei M KPpUTEPHEB OLICHUBAaHUS KOMIIETeH UM
Ha pa3/IMYHbIX JTanax ux (l)OpMHpOBaHI/IH, OIIHCaHHE IIKAJ ONCHUBAaHUA

7.1.1 JTan TeKyuero KOHTpoJst

PGSyHI)TaTLI TGKYHICFO KOHTpOJ'IfI 3HaHI/II>'I nu MC)KCGCCPIOHHOﬁ aTTeCTal OILICHUBAKTCA
0 CIEAYIONIEH CUCTEME:

«3a4YTCHO»,
«HE€ 3a4YTCHO».
Komnerennu Pesyabrarel 00y4ennsi,, Kpurepuu ATTeCTOBAH He aTTecroBan
a XapakTepHu3yluue OlLlCHUBAHHS
c¢(hopMHPOBAHHOCTH
KOMIICTCHIIUH
IK-2 3HaTh METO/BI AxTuBHas paboTa Ha Beinonnenue Hessinonuenue
IPOEKTHPOBAHHE 71a00paTOpHBIX padoTax, paboT B cpok, paboT B cpoK,
CTPYKTYPHBIX OTBeYaeT Ha NPEeIyCMOTPEHHBI | MPETyCMOTPEHHBII
> (v
(YHKIMOHANBHBIX H TEOPETHICCKIE BOMPOCHI il B pabounx B pabo4nx
nporpammax nporpaMmmax

MPUHIIATTHAIBHBIX CXEM C
MIPUMEHEHUEM
coBpemeHHBIX CATIIP u
MaKeTOB MPUKIIATHBIX
porpamMm




YmeThb HUCIO0JIb30BaTh Pemienuie crannapTHBIX Brinonnenue Hesbinonxenue

KOHTPOJIbHO- MPaKTUYECKUX 3a]a4 paboTt B CpoK, paboT B cpoK,

H3MEPUTENEHOE NPEyCMOTPEHHbI | TPEAyCMOTPEHHBIN

0Gopy1oBaHHe st it B paboumnx B paboumnx
porpaMmax porpaMmax

OLIEHKA COCTOSAHUSA WU

HaCTPOWKH  COCTaBHBIX

yacrTen

panuodJIEKTPOHHBIX

CUCTEM

Bnanerts Pemenuie npukiagHbIx Brinosninenue HesrimosiHeHNE

ABTOMATH3HPOBAHHBIMU 3a/1a4 B KOHKPETHOM paboTt B CpoK, paboT B CPOK,

CHCTEMAMU MPEIMETHOU 00JIaCTH MPEeTyCMOTPEHHBI | MPEILyCMOTPEHHBII

TECTHPOBAHHSL i1 B pabounx B pabo4nx
porpaMmax porpaMMax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIsI 3HAHUH
PC3YJ'ILT8.TBI MMPOMEIKYTOUHOTI'O KOHTPOJIA 3HaAHUM OLCHUBAKOTCA B 5 CGMCCTpC:
P€3y.]'II)TaTI)I TCKYLIETO KOHTPOJIA 3HAHUHM M MEKCECCHOHHOM aTTeCTallui OIICHUBAIOTCA
8(0) cnenyromeﬁ CUCTEME:
«aTTCCTOBAH»,
«HE€ aTTECCTOBAH).

YCTPOMCTB B CHCTEM

Kommne- Pe3ysabTaThl 00y4eHus, Kpurtepun ATTecTOBaH He atrTecroBan
TeHIHA XapakTepusywuue OLCHUBAHUS
chopMHPOBAHHOCTDH
KOMIIeTeHIIUH
[K-2 3HaTh METOABI IPOEKTUPOBAHUE 3HaHue yuyeOHOro I'oToBHOCTB Hecniocobnocth
CTPYKTYPHBIX, ()yHKIIMOHAIBHBIX MaTepuana MIPEICTaBUTh IIPEICTaBUTh
Y IPUHIUIHUAIIBHBIX CXEM C U TOTOBHOCTB K €r0 apryMeHTHpPOBaH- | apryMEHTUpPOBaH-
MIPUMEHEHHEM COBPEMEHHBIX 00CYXIEHHIO U HBIE PACCY)K/ICHHSI | HbIE PACCYXKICHHS
CAIIP n makeToB MPUKIATHBIX TIPUMEHECHHIO B B o0nacTi TI0 U3YYaBIIAMCS
TIporpamMmm pamKax MOJICTIMPOBAHMUS MaTeMaTHIECKUM
BBINOJIHEHUS 33JaHUH | CHCTEM U METOzaM
Ha MPaKTHIECKUX yCTpoiicTB
3aHATHAX
Hcnonb3oBath KOHTpOJBHO- | Pemenne cranmapTaeix | Brmonmaenue pabor | HeBwsimomHenne
U3MEPUTENILHOE ~ 000pYIOBaHUE | MIPAKTHUECKUX 33724 B CPOK, padoT B CpOK,
JUI1  OLEHKHM  COCTOSHHSL M | B COOTBETCTBUH C IPEYyCMOTPEHHBIN | IPENyCMOTPEHHBIN
HAaCTPOMKU COCTaBHBIX 4YacTeW | MHAUBUAYaAIbHBIM B paboumx B paboumnx
PaAnO3TIEKTPOHHBIX CUCTEM BapHaHTOM TporpamMmax IIporpamMmax
3a/laHus
Bnaners aBroMarm3upoBaHHbIMHU | Permnenue npuknanHeix | Beimonnenue pador | HeBbimonHenue
CUCTE€MaMH TECTUPOBaHUS 3a1a4 B CPOK, paboT B cpok,
n3 obnactu NPEeyCMOTPEHHBIA | IPEAyCMOTPEHHBII
CTaTUCTUYECKOTO B pabouunx B paboumnx
aHaIM3a Iporpammax IporpamMmax
PanuOTEXHUIECKIX

PCSyJ'H:TaTBI TCKYLICTO KOHTPOJIA 3HaHUH B 6 CEMCCTPEC OLCHUBAKOTCA IIO CJ'ICJIYIOIJ_Ieﬁ
CHUCTCMC!

«OTJIHUYHO»,

«XOpOoHIo»,
«YOOBJICTBOPHUTCIIBHOY
KHCYIOOBJICTBOPUTCIILHO»

KomneTreHuy Pe3ysabTaThbl 00y4yeHus, OT1anyno

st XapakTepu3ymlue

Kpurtepun YnoBa

ONeHUBAHUS

Xopomuo Heynosa




c(hopMHPOBAHHOCTH KOMIIETEHIMH
IK-2 3HaTh METOABI IPOEKTUPOBAHUE Tecr Brinonnenue | Brimonne | BrimonHe B tecte
CTPYKTYPHBIX, ()YHKIIMOHAIIbHBIX Tecta Ha 90- | Hue Tecta HUE meHee 70%
Y IPUHIUITHATIEHBIX CXEM C 100% Ha 80- | TecraHa | TMPaBHJIBHEI
MIPUMEHEHUEM COBPEMEHHBIX 90% 70-80% X OTBETOB
CAIIP 1 makeTOB MPUKITaTHBIX
TIporpamMM
Hcnonb3oBarb KOHTPOJIBHO- Tect Brimonnenne | Brimonne | Brimonne B tecre
M3MEpUTENbHOEe  000pyIOBaHHE Tecta Ha 90- | Hue Tecta HUE meree 70%
JUIS  OIIGHKM  COCTOSHHS | 100% Ha 80- | TecraHa | IPaBHUJIBHBI
HACTPOWKHA COCTaBHBIX 4YacCTei 90% 70-80% X OTBETOB
PaANO3TEKTPOHHBIX CHCTEM
Brnaners aBTOMaTH3MPOBAaHHBIMU Tecr BrimosHenue Brimosine | Brimosine B tecte
CHUCTEMaMH TECTUPOBAHUS tecta Ha 90- | HHe TecTa HUE menee 70%
100% Ha 80- | TectaHa | TpaBHJIbHBI
90% 70-80% X OTBETOB

7.2 IlpuMepHbIi  mNepeYyeHb  OLEHOYHBLIX CpeacCTB  (TUNOBBIE
KOHTPOJIbHbIE 33aHUSl UM HHbIEe MATEPHAJIbl, HEOOXOAUMBbIE /IJIsl OIl€eHKH
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA JeATeJIbHOCTH)

1.Kakoii MaremaTnyecKuil anmapaTr HCcHoJyib3yeTrcs s onpenenenus KIIJI
TE€HEPATOPOB (YCUIIUTENIEH MOITHOCTH):

A.®yukunu beccnes.  B.Paznoxenus B psag @ypse.

b.Teopema KortenpHukoBa. I'.Pa3znoxenus B psia Teinopa.

2.KoapdunueHT pa3noxeHus KOCHHYCOUIAIBHOTO HMITYJIbCa IO TEPBOM TapMOHHKE
a1(0) mis yria orceuxu 6=90 ° pasen:
A. 025 b.045 B.0S5S T.1.0 [O.0.75

3.Kakoil Mmaremarnyeckuil ammapaT MCIOJB3yeTCs Uil OLEHKH 3((HEKTUBHOCTH
NapaMeTpUUeCKUX YMHOXKHTEIEH 4acTOThl U TpeoOpa3oBaTeseil 4acToThl?

A.YpaBnenue MakcBneia. B.®ypre-nipeodpazoBanus.

b.Teopema Mannu-Poy. I'.KomnenkcHoe ucuucieHue.

4 Maxkcumanphblii KI1J] aktuBHOTO 351eMeHTa(AD) 10 MIEpBOI rapMOHUKE

M = 01(0)/a0(0), 0o(0)- KodPIUIHEHT pa3IoKEHUs IS MOCTOSHHON COCTaBIISIOIICH
BBIXOJTHOT'O TOKA.

[Tpu KaKOM yTJjIe OTCEYKH 1|1 MaKCHMAJICH.

A. 0=0° B.0=60° B.0=90° T.0=120° JI.6=180°

S5.MunyktuBHOCTH Kakoro BeiBojia BT B auamazonax YBY u CBY oxa3biBaloT BiIUsHUE
Ha BXOJIHO€ COMPOTHUBIIEHUE TeHepaTOpHOTO b/I:

A.BriBosa 6a3bl. B.BriBoaa koiuiekTopa.

b.BriBoga smutTepa. ['.BriBoga 6a3bl u KosieKkTopa.

6.Kakoil u3 pexumMoOB pabOThl AKTUBHOIO 3JIEMEHTA (TpaH3UCTOpa) oOecreyuBaeT
HauOO0JIBIIIYI0 TEHEPUPYEMYIO MOIIHOCTb!

A. nepeHanpsKE€HHbIA.  b. HeIOHANPSXKEHHBIN

B. kputnueckuit I'.cierka nepeHanpsiKeHHBIN

7.Kak BiMsieT MHAYKTUBHOCTh BBIBOJA 3MUTTEpa reHepaTtopHoro BT Ha ero BxoaHoe
CONPOTUBIICHHUE:




A.Ymenbimaet RBx. B.Hukak He BIUSAIOT.
b.YBenmnuuBaror RBX. I'./IenaroT ero o4eHb MaJIbIM.

8Jns xakoW menmu B ycwiIMTelsaX MomHoctH BY  nmamazoHa  IpUMEHSIOTCS
OJIOKMPOBOYHBIC HHIYKTUBHOCTHU Lex (Ipoccemnn).

Kakoe coOTHOIIEHHE MEXAy CONPOTHUBICHHSMU HArpy3ku RH (3KBUBaJIEHTHBIM
COIIPOTHBIICHUEM HATrPpy3KH R2) 17 mapauietbHOTO KOHTYpA SBJISETCS ONTUMAIBHBIM?

A. woler=Rs  b. woLex=0.2R:  B. woLex=2Ru

I'. @oL6x=15Rx J1. ®oL6x=5Rx

9.Kako¥t ¢u3uvecKkuii MpUHITKI MTOJI0KEH B OCHOBY dJIeKTpuIeckoir moenu bT:

A.CBs3b TOKa KOJJIEKTOPA € M30BITOYHBIM 3apsiI0M HEOCHOBHBIX HOCHTENEH B 6aze.

b.CBs13b TOKa 0a3bl ¢ U30BITOYHBIM 3apsiJIOM HEOCHOBHBIX HOCUTENEH B Oase.

B.CBs13b TOKa KOJUIEKTOpA C 3apsA0M 0aphepHOM €eMKOCTH SMUTTEPHOTO MEePeXo/ia.

[".Cs13p TOKa 0a3bl C 3apsAOM OapbepHBIX EMKOCTEH KOJUIEKTOPHOTO U 3MHUTTEPHOIO
MIEPEX0JI0B.

10.Ykaxute npeuMyIiecTBa cXeMbl 0HOKOHTYpHOro LC-aBToreneparopa ¢ eMKOCTHOM
obparnoit cBs3pr0 (OC) 1o cpaBHEHUIO O cxemoi ¢ mHayKTuBHOM OC.

A.0oJiee BBICOKas CTaOMJIBHOCTH YaCTOTHI;

b.MeHbIINI YpOBEHD HETMHEWHBIX UCKAXKEHUM;

B.MeHbIee BIUSIHIE Apa3UTHBIX PEAKTUBHOCTEH TPaH3UCTOPA;

I".0onee BIcOKast PrIbTpyIOIIAsi CIOCOOHOCTH KOJIeOaTeIbHOM cucTeMbl Al

11.Yemy paBen makcumanbhblii KITJ{ BeixogHo# nenn YM, ecnu yroa orceuku O paBeH
90°.

A.04. B.0.78.

b.0.6. I'.0.95

12.HectabunpbHOCTh 9acTOThl OAHOKOHTYypHOro LC-aBTorenepatopa Oosee Bcero
3aBUCHT:

A.OT KpyTH3HBI IPOXOJIHOM XapaKTepUCTUKU AD;

b.ot BXozHOTO conpotuBieHus AJ;

B.oT rpannuHoii yactoTel AD;

.ot kpyTu3HsI (hazoBoii xapakrepuctuku LC-KOHTYpa;

J1.0T HanpsKeHUsT UICTOYHMKA IIUTAHUSA.

13.1lpy kakoM yriie OTCeYKH B YM MOXKHO peanu3oBaTb pexuM padoOThl ¢
MUHHMAJIbHBIMUA HEJTHHEHHBIMU UCKKEHUSMH:

A.0=60°.  B.6=120°

5.6=90°. I.6=180°.

14.Cunresarop yacrorsl B PITIY:
A.®opMupyeT 0JJHYy HECYIIYIO YacCTOTY;
b.CeTky BBICOKOCTaOUITbHBIX YaCTOTHI;
B.MoaynupyeT Hecylyto 4acToTy;
[".u3my4aer paanodacToTHOE KojieOaHue;
JI.3amuImaeT oT BHEIIHUX TTOMEX.

15.1lpu kakoMm pexume padboOThl TPAH3UCTOPOB IO HAMPSHKEHHOCTH MOXKHO TOJNYYHb
MaKCHUMaJIbHYIO TeHEPUPYEMYIO MOIIIHOCTH:
A.Henanpspkennom.  B.KunroueBowm.



b.I1lepenanpsxkennom. I'.Kputnueckom.

16.PIIAY ¢ AM monynsuueit obecrieuuBaeT:

A .BBICOKYIO TOMEXO03AIIHUIIEHHOCTb.

b.manblil ypoBeHb U3IIy4eHUS PaINOCUTHAIIA;
B.cTabunpHOCTh XapaKTEPUCTUK PaAHMOCUTHATIA;
I".Bercokuii KII/I;

JI.HU3KYI0 TOMEXO03aIHUIEHHOCTb.

17.1Tonessie Tpanzucropsl M/II1-Tuna npumenstorcs B Y M:
A.Ha oTHOCHTENBHO HU3KUX YacToTax. B.B mmpokoi moyioce 4acror.
b.B nunanazone CBY. I'.JInneiitnpix YM.

18.PII/1Y ¢ yacToTHOMI MOoaysLuelt obecreurnBaeT:

A.y3KHi CIIEKTpP U3JIy4aeMOro paJuoCUrHana;

b.B03MOXXHOCTD peanu3anuu ycuiautensi MomHocTH ¢ BbicokuM KIIJI (anepreTnyecku
BBITOJIHBIMHU PEKUMAMH );

B.BBICOKYIO TOMEX03aIIUILIEHHOCTb;

I.cIO’XHOCTh CXEMHBIX pelIeHUi (yHKIIMOHATBHBIX y3JI0B YCTPOMCTBA;

19.I'eneparopusie B4 u CBY, bT-TpaH3ucTopbl UMEIOT CIIEIYIOIINE HEAOCTATKH:
A.Btopuunslii mpo0oii Ha OTHOCUTENBFHO HU3KUX YaCTOTAX.

b.Maioe BbIXOHOE COIIPOTUBIICHHUE.

B.Maioe BX0IHOE COIIPOTUBIICHUE.

I".BosblIy¥0 HHEPIMOHHOCTb.

20.Henocrarkamu 1iudpoBsix PIIIY ¢ nuckpeTHBIMU MOJYJISIMENH  SIBISIOTCS:
A.am3kuit KIT/;

b.1mmpokuii CiekTp paJIuoCUrHANIA;

B.Hu3Kas1 NOMEX03alUIIEHHOCTb;

I".BBICOKMIT YpOBEHBb MTOOOYHBIX KOJIEOAHMIA;

J.CTT0’)KHOCTh TEXHOJIOTUYECKON peaiu3alini.

21.HeHanpsbKkeHHBIH pexuM paboTel Ounomsiporo Ttpansucropa (BT) B ycuiutene
MOIITHOCTH XapaKTepU3yeTCs CIEAYIOUIMMH COCTOSIHUS TPAaH3UCTOPA:

A.Tlepexon 6a3a-dMUTTEP OTKPHIT, 0a3a-KOJJIEKTOP OTKPHIT.

b.Ilepexon 6a3a-aMUTTEP 3aKPHIT, 023a-KOIIIEKTOP 3aKPHIT.

B.Ilepexon 6a3a-3MHTTEp OTKPHIT, 023a-KOJIEKTOP 3aKPHIT.

I".Tlepexon 6a3a-sMUTTED 3aKPHIT, 0a3a-KOJJIEKTOP OTKPHIT.

22 IlepeHanpsokeHHbI  pexxuM  pabotst BT B YM mpu pabore ¢ OTCeukoi
XapakTepu3yercs claeAyroluMu (opMaMyd HUMITYJIbCa BBIXOJHOIO TOKA, MPOTEKAIOLIEro 4epes
TPaH3UCTOP:

A.®opMa UMITyJIbCa BBIXOJHOI'O TOKA OTJIIMYAETCS OT KOCUHYCOM/IbI U UMEET MPOBAJL.

b.IIpencraBnser OTCEYEHHYI0 KOCHHYCOHTY.

B.OTceueHHy10 KOCHHYCOUTY C YIUIOIIEHHOW BEPITUHOM.

I".®opMa BBIXOHOTO CUTHAA SBJISETCS KOCUHOCYHUIAIbHON (CUHYCOMIAIbHOM).

23.Ilonesie Tpan3uctopsl M/II1-Tuna npumenstoTcs B YM:
A.Ha oTHOCUTENIBHO HU3KUX YaCTOTaX.



b.B mnanazone CBY.
B.B mumpoxo# mosoce 4acTor.
I'.JIunerinbix YM.

24 . HeyCTOMYMBOCTh COCTOSIHUS OAHOKOHTYpHOTo LC-aBTOreHeparopa omnpenensercs

BLIpa)KeHI/ISIMI/II
A. S'Koc'Za = 1, B S'Koc'Za < 1,
B. S'Ko'Z,>1, I' S'KocrZ,=0.5.

25.1llar gucKpeTHOM MEepPecTpPOMKH CHHTE3aTOpa YacCTOTHI ONMPEICNSET CICAYIOIIHUE €ro

XapaKTEePUCTUKHU:

A.HecTaOuabHOCTh YaCTOTHI;

b.Bpems nepexona ¢ 0AHON 4acCTOTHI Ha APYTYIO;
B.YpoBeHb MoO60YHBIX KOJIEOAHHI Ha BBIXOJIC;
I'.JIuCKpeTHOCTh U3MEHEHUS YaCTOThI BBIXOJHOT'O CUTHAJA.

26.KBap1ieBrblit aBTOreHEepaTOop HanboJIee MPOCTO BO3OYAUTh:
A.Ha rapmoHMKe OCHOBHOM YacCTOTBHI;

b.Ha cyGrapmoHnKax OCHOBHOM 4acCTOTHI,

B.Ha BTOpO# rapmMoHuKe;

I".Ha HeueTHbIX TapMOHUKAX.

27. AMIUIUTYAHYIO MOAYJSIMI0 MOXKHO OCYIIECTBUTh IpU paboTe TpaH3UCTOpa B

PEKHUMax:

9TO:

A.B neponanpsixkennom;  b.Kputuueckowm;
B.IlepenanpsxeHHOM; I'.Ilpwm 3aKpBITOM TPAH3UCTOPE.

28.Jlunamuueckass aMIUIMTYJHas MOIYJSIIMOHHas XapakTepuctuka AM MomynsTopa

AW3menenne  koadduuueHTa  MOIYIALUMM  OT  YacTOThl  YHPAaBISIOLIETO

(MOIYIHMPYIOLIET0) CUTHAIA;

b.OT u3MeHeHust HanpsHKEHUS TUTAHUS;
B.OT u3MeHeHus: aMIuIUTy 1bl MOAYJIHPYIOIIETO CUTHAIA;
I".OT HanpsKeHUs CMEILEHHUS.

29.JleBuanus 4acToThl — 3TO:
A.OTKJIOHEHHE HECYUIE YaCTOThl OT CPEHEr0 3HAUCHUS;
B.MaKCI/IMaJIbHaSI pa3HOCTB 4acToT MC)KZIy MaKCHUMAJIbHBIM nu MHHHUMAJIbBHBIM

3HAaYCHUSIMH 4aCTOTHI BBIXOIHOI'O CUT'HAJIaA.

3aga4d

B.MakcumanbHOE OTKIIOHEHHE YaCTOThI BEIXOJHOI'O CUTHAJIA OT CPEIHET0 3HAUCHMS;
I'.Y 1BO€HHOE 3HaueHNE MOAYIUPYIOLIEH YaCTOTHI.

30.1Iupuna cnextpa YM konebaHus IpONoOpIMOHATIbHA!
A.MHnekcy Moaysiuu;

b.YacToTre ynpaBisiomero CurHania;

B.AMIIUTYy 1€ MOAYIMPYIOLIETO CUTHAJIA;

[".CaBury neHTpaiabHOM (Hecyleit) 4acTOTHI.

7.2.2 IlpuMepHBbIil Nepe4vYeHb 3aJAHMH IS PeElIeHUS CTAHAAPTHBIX

l.Uemy paBen wmakcumanbHbld KIIJ[ ycwinrens MONIHOCTH, BBINOJHEHHOM Ha

TpPaH3KMCTOpa, IIpH yrie orcedku 0= 90 °:



A.05. b.09. B.0.78. 1.0.32.

2.YeMy paBHO HanpsKEHUE OTCEUKH KpeMHUEBbIX bT:
A.0.6B. b.-1.5B. B.0. T.1B.

3.MouHoCTh reHepupyeMas TpaH3UCTOPOM IpH paboTe B YM MakcuMmalibHa HpU yrie
OTCEYKHU PAaBHOM:
A60° B.180°% B.120° T.90°

4.Yemy paBeH KOIPPUIUCHT (DHUIBTpAMKA BBIXOIHOW corjacyromeil menu B YM 1o
BTOpOM rapMmonrke? Eciin BbIXOAHAs corjiacyromas Ielb — MapajuledbHbId KOHTYpP, UMEIOIINH
Harpy»eHHy1o 100poTHOCTb Qu=8:

A.10. b.12. B.5. T.20.

5.ITpu xakom 3HadeHnH Pa3zoBOro yriia Mo KpyTusHe (¢s) Tpan3uctopHbii LC-reHepaTop
paboTaer ¢ MaKCUMaTbHON CTAOMIHLHOCTHIO YaCTOTHI:
A.-109 B.-60° B.30° TI.-459

6.YeMy paBHBl 3HAU€HUS YCPEAHEHHOM KpYTHU3HBI TPaH3UCTOpa, IMpPU KOTOPOM
YCTaHABJIMBACTCA CTAIMOHAPHBIA PEXHUM pabOThI aBTOreHEpaTropa, eciau Kod(PGUIIMEHT
obpatHoii cBsizu Koc = 0.5, a 59KBUBaJICHTHOE COMPOTUBICHHE KOHTYpa R,=1kOwm:

A.5MA/B. B.2MA/B. B.1MA/B. T.0.5mMA/B.

7 IlpuBeaure YacTOTBI HAa  KOTOPBIX  BO3MOXKHO  BO30YXKICHHE KBapIleBOTO
aBTOTEHEPaTOpa ¢ PE30HATOPOM B IIeMH 0OpaTHOM CBSI3M, €CIIM MACMOPTHAS YacTOTa KBApIEBOTO
pe3onaropa f1 = 10 MI'm;:

ASMI'n. B.15MIu B.10MIlu. .20 MIn. .30 MI'm.

8.Uemy paBHa MakcHUMallbHas MOUIHOCTh IepenaTuvka ¢ AM-moxpynsiiuei, eciau
aMIUTATY/JIa TOKa MEepPBOM TapMOHUKH, B PEXKUME Hecylierd 4acToThl a1 = 1A, SKBUBaJICHTHOE

cornpoTHBieHue KoHTypa R, = 100 Om, a koapdunment moaysuu m = 0.5:
A.50.5Br. b.200Bt. B.112.5Bt. TI.400 Br.

9.Ilonoca yacToT, 3aHUMaeMas ciekrpoM UM-konebanus ¢ neBuanueit yactorsl Afn = 3
kI' 1 yacToroit Moaynupytomero cursana F=3 xI'ui, paBHa:
A3xln. B.10xI'm. B.18 kl'm. I'.48 xl'm.

10.IIpuBenute 3HaueHWe Kod(duIMEeHTa HETMHEHHBIX HCKKEHHWH, €CIH JIeBUAIHS
4acToThl 1o nepBoit rapmonuke Afma =5 kI, a mo Bropoit rapmonue Afnz == 0.25 xl'u:
A2%. b.1%. B.5%. I'.10%.

7.2.3 IlpumepHblii IepeyveHb 3aJaHNH IS PellleHUs] NPUKJIAIHbIX 33124

1.Yemy paBen MaxkcumanbHbiii KIIJ[ ycunurens MOLIHOCTH, BBINOJIHEHHOM Ha
TpaH3KUCTOpA, IIpH yrie orceuku 0= 90 °:
A.05. b.09. B.0.78. T.0.32.

2.Yemy paBHO HanpsKEHUE OTCEUKH KpeMHUEBbIX bT:
A.0.6B. b.-1.5B. B.0. T.1B.



3.MomHoCcTh TeHepUpyeMasi TPaH3UCTOPOM Mpu pabote B YM MakcUMaiibHa TIPH yTJie

OTCEYKHU PABHOM:
A60° B.180° B.120° T.90°

4 Yemy paBeH Kod(pduimeHT (UIbTpaIliy BBIXOJAHOW corjiacyromieil menu B YM 1o
BTOpOM rapMoHuke? Eciu BbIXOAHAs COIVIacyrolias LeNb — MapajljIeIbHbI KOHTYpP, UMEIOIINM
Harpy>eHHYI0 T00poTHOCTh Qu=8:

A.10. b.12. B.S.  T.20.

5.Ilpu kakom 3HaueHuu (PazoBOTO yIJia 1Mo KpyTusHe (Ps) Tpanzuctopusii LC-renepatop
paboTaeT ¢ MAaKCUMaJIbHOM CTa0UILHOCTHIO YaCTOTHI:
A.-10° B.-60° B.30° T.-459

6.UeMy paBHBI 3HA4Y€HUsS YCPEAHEHHOW KpPYTU3HBI TPAH3UCTOpPA, MPH KOTOPOH
YCTAQHABJIMBACTCS CTAl[MOHAPHBIM peXuM paboThl aBTOTeHEpaTopa, €cid KOd((UIUEHT
oOpatHoii cBsi3u Koc = 0.5, a 5KBUBaJIEHTHOE CONPOTUBJIEHHE KOHTYpa R>=1kOm:

A.5MA/B. Bb.2MA/B. B.1wMA/B. T.0.5MA/B.

7IlpuBeaure  4YacTOTHI HAa  KOTOPBIX  BO3MOKHO  BO30YXKICHHE  KBaplEBOTO
aBTOr€HEpaTopa C PE30HATOPOM B LI OOpaTHOM CBS3HU, €CIIM NACIOPTHAs 4acTOTa KBapLieBOTO
pe3onaropa f1 =10 MI'u:

ASMI'n. B.15MInm. B.10MI'u. I''’20 MI'u. .30 MI'm.

8.Uemy paBHa MakcUMallbHash MOUIHOCTb Iepenatyuka ¢ AM-mopynsauuel, eciau
aMIUINTYy/la TOKAa NEpPBOM T'apMOHMKH, B peKUME Hecylled dacToThl la1 = 1A, ’3KBHBajleHTHOE
conpoTuBiieHne KoHTypa R> = 100 Om, a koadduruent moxysiuu m = 0.5:

A.50.5Bt. b.200BTt. B.112.5Bt. T1.400 BT.

9.Ilonoca vactot, 3anumaemasi ciektpoM UM-konebanus ¢ aesuarueit yactotsl Afm = 3
kI’ 1 yactoroi Mmoaynupyromiero curiana F=3 xI'u, paBna:
A3kl Bb.10x[u B.A8kI'm I'.48klm.

10.ITpuBenute KOA(DPUIIMEHT HETUHEWHBIX HCKAKEHWUU, €CIU JCBUAILUS YaCTOTHI IO
nepBoit rapmonuke Afma =5 kI'1, a mo BTopoit rapmonuke Afg2 == 0.25 kI
A2%. B.1%. B.5%. I'.10%.

7.2.4.1 IlpumepHblii nepedyeHb BOMPOCOB /1Jisl MOJATOTOBKH K 3a4eTy

1. OGoOmieHHass  CTPyKTypHass ~ CXeMa  paaudomnepenaroniero  ycrpowcrsa.  [IpuHmmm
(bopMHpOBaHUS PAAHOCUTHAIIA.

CrpykTypHas cxema reHepaTopa ¢ BHEIIHUM BO30YKAeHHEM (YCHUIUTENsT MOITHOCTH).
[Tpuanunuansaas cxema Y M. [Ipunaiun paboThl CXEMBI.

DHepreTuYecKkue COOTHOIICHUS B Y M.

CraTndeckue XapaKTepUCTUKH aKTUBHBIX JIEMEHTOB U UX alMPOKCHUMAIIHSL.

o gk wN

Metoauka npoBeNCHHMS TapMOHHYECKOTO aHAlW3a M €€ IPUMEHEHHE I ONpPEICIICHHUS

CIEKTpPa BBIXOAHOIO ToKa AD .

7. OnpeneneHue HHEPreTUUYECKUX  BBITOAHBIX PEXUMOB paboTel AD ¢ MOMOIIBIO
K02 (D PHUITMEHTOB Pa3I0KECHHUS.

8. BhIXoHBIC TUHAMUYECKHE XapaKTEPUCTUKH Y M.



9. Pexxum paboTel AD 10 HANPSHKEHHOCTH.

10. Harpy3ouHble XapakTepUCTUKH. AHAIN3 PEKUMOB paboThl YM ¢ MOMOIIBIO HArpy30YHBIX
XapaKTEPUCTHUK.

11. 3apsgoBas MOETH OUIOIAPHOTO TPAH3ZUCTOPA.

12. AnmpoxcumupoBaHHas 3apsiioBast mojenb bT.

13. Mogens mourHoro BbeicOKodacToTHOTO BT. CBs3p mapamMeTpoB MOJENU CO CHPaBOYHBIMU
JAHHBIMU.

14. Mopenu TpaH3UCTOPOB, HCIOJIB3YEMbIE IIPU ABTOMATU3HMPOBAHHOM IPOEKTHPOBAHUU
3JIEKTPOHHBIX CXEM.

15. [NapamnenpHblil KOHTYp U [I- KOHTYp Kak cornacyoomue u GUuiIbTPYIOIIUE LEIH.

16. Bpicoko4YacTOTHBINM TpaHCHOPMATOP KaK COTIIACYIOMIAs IICTIb.

17. Tpanchopmaropsl — nuHHH. TpaHchoOpMaTOphl CrieUaTIbHON KOHCTPYKIUU.

18. OOuwe mpUHIUIBI TOCTPOCHUS cXeM Y M.

19. TocnenoBarenpHass W TapajuleNbHAs CXEMbl MMHTAHHUS BBIXOJHOTO OJJiekTpona AD.
OnpexneneHre napameTpoB 3JIEMEHTOB LENEH TUTAHUS.

20. CxeMbl OTITUPAOIIETO U HYJIEBOTO CMEIICHUSI.

21. Cxembl 3amUparoOUIer0 CMEIIEHUS, TOCTPOCHHBIE [0 TMPUHIMIY ABTOMATHYECKOTO
CMEIICHHUS.

22. YmHOXxwuTeH 4acToThl. [IpuHIMn paboThl yMHOKHTENS 4acTOTHI Ha AD.

23. YMHOXHTEIU YaCTOTHl Ha HETMHEHHBIX PEAKTUBHBIX JJIEMEHTAX.

24. Cnoxenue MomHocTtei. [lapamnensHoe U AByXTakTHOE BKIOUeHHEe AD.

25. MocTOBBIE METOJIBI CIIOKEHHS MOIIHOCTH.

26.1IpocTpaHCTBEHHOE CII0KEHUE MOILIHOCTEH.

7.2.4.2 TlpumepHbIH NepedyeHb BOIMPOCOB /sl MOATOTOBKHU K 3a4eTy ¢
OLICHKOM

1.ABTOreHepaTophl. Y CI0BHsI CaMOBO30YKJICHHS U YPAaBHEHHSI CTALIMOHAPHOTO PEXHUMA.
2.Cxema B0o30yautenss OM curHaia, mOCTPOCHHOTO 10 (GHILTPOBOMY METOITY.
3.Heobxonumble ycinoBUs BOSHUKHOBEHHS KOJIeOaHUH. DKBUBaAJIEHTHBIE CXEMbI OJTHOKOHTYPHBIX
AT.

4.Cxema 6alaHCHOTO MOJIYJIITOpa, MPUHIUT paboTel BM, ClIeKTp BBIXOJHOT'O CHTHAJIA.

5. IIpuHumMnuanpHas cxema aBTOreHepaTopa ¢ eMKOCTHOM 0OpaTHOMN CBA3BIO.

6.0qHononocHas MmoayJsanus. YpaBueHus OM curnana.

7.Cxema aBTOr€HepaTopa ¢ eMKOCTHOM 00paTHOM CBA3BIO M JJOMOTHUTEIHHBIM KOHACHCATOPOM.
8.Metoas! hopmupoBanusi OM curHaiia U UX CXeMHasl peaan3alius.

9.HecTaOUibHOCT YaCTOTHI, OCHOBHBIE IOHATHS.

10.0Ocob6ennoctn ycunenust OM konebanuii. CxemHast peayin3anus 1 peKuMbl pabOTHI.
11.Crabunusupytromue cBoiictBa nbe30 pesonaropa (I1P). AUX u ®UX pesonaropa.
12.CtpykrypHas cxema OM mepenaryuka, MOCTPOCHHOTO MO (PHIBTPOBOMY METOY.
13Cxemnl kBapueBbix Al', B koTopbix 1P ucnons3yeTcs kKak 3KBUBAJIEHTHASI UHIYKTUBHOCTb.
14.CtpykrypHast cxema UM nepenaTuuka MOABMXKHOM CBSI3U, MOCTPOEHHOIO IO KOCBEHHOMY
METOY.

15.Cxema kBapuesoro Al', B kotopoii [IP ncnonp3yercs kak SKBUBaJICHTHAs! MHIYKTUBHOCTb.
16.YrnoBas moxymsaius. OCHOBHbIE XapaKTEPUCTUKU CUTHAJA C YTI0BOKH MOy ISLIUEH.

17. Bo30y»keHue KBapLeBOro aBTOr€HEpaTopa Ha 4acToTe MOCJIEJOBATEILHOTO PE30HATOPA.
18.dopmupoBaHMe AUCKPETHBIX curHanoB. Cxema ¢opmuposarens curiana YT, u ero cexrp.
19.Cxema aBTOreHeparopa ¢ KBapleM B KOHTYpE.



20.®opmupoBanre UM konebaHuii B KBapIIeBOM aBTOT€HEPATOPE.

21 ITpunuun Bo30y>KIeHUS TOBEPXHOCTHBIX aKyCTUYECKHX BOJIH.

22 ITonmyuenue UM konebanwmii B LC-aBToreneparopax ¢ moMoIibi0 BapruKarax.
23.ABTOreHepaTopsl ¢ ucnoiab3oBanuem [1AB snemeHToB.

24 .®opmupoBaTeIb paIMOCUTHANIA C YACTOTHOM Tenerpaduei.

25.0CcHOBHBIE XapaKTEPUCTHKU CHUHTE3aTOpa 4acTOT. METoAbl CHHTE3a 4YacTOT, CTPYKTYpHbIE
CXEMBI.

26.CTtpykTypHas cxema IHU(PPOBOTO MepeaaTanka.

27.CtpykrypHas cxema CY, mocTpoeHHas 1o METOly MPSIMOT0 CUHTE3a YacToT.

28 IIpyHIMNIMATIBHBIE CXEMA YCUJIMTENS MOLIHOCTHU NepeaTiynKa MOABHKHOM CBSI3H.
29.CuHTe3aTop 4acToT ¢ ucnojib3oBanueM kojbiia GAIL

30.1udpossie MeToab! popmupoBanuss OM cUrHana U UX CXeMHasi peain3aiusl.

31.AD]], HazHauCHUE W MPUHITUIIBI TOCTPOCHUS, CXEMHAs peaTn3aIis H OCOOCHHOCTH PabOTHI.
32.0tHocuTenbHas (a3oBas Tenerpadusi.

33.Cxema reHepaTopa, yrpasisieMOrO HalpsyKEHUEM.

34.JluckpeTHbIe BUIbI MOTYJISIINH: aMIUTUTYIHAs!, YacTOTHAs U (hazoBas Tenerpadusi.
35.I1apameTrpudeckasi CTaOMIM3AIMS YACTOTHI.

36.CtpykrypHasg cxema UM mnepeparyuka IOABMKHOM CBA3HM, IOCTPOEHHOIO IO MPSIMOMY
METO/Y.

37.1lonsitue o Mmoaynsauu. OCHOBHBIE XapaKTEPUCTUKU MOYJIMPYIOIIErO CUTHAJIA.
38.dopmupoBaTenb paauocurHana ¢ Gpa3zoBoii Tenerpaduei.

39.0cHoBHbIE XapakTepucTuku AM cursana.

40./IByx TOHOBBIH METOJI U3MEPECHUS HEIMHEWMHBIX UCKAKEHUH Y M OJTHOTIOJIOCHOTO CUTHAIA.
41.Bo30ynuTenb 0AHONOIOCHOTO BO30YIUTENS, TOCTPOSHHOTO MO (ha30pa3HOCTHOMY METO/TY.
42 ITo60ouHbIe U3TYUYCHUS NEPEAaTUHKA.

43 . MonynauroHHbIe XapakTepucTuku AM MoOTyJIITOPOB.

44.®opmMupoBaHUE TUCKPETHBIX CUTHAIOB. CTpyKkTypHas cxema dopmuponarens YT.

45 VImmynbcHO-(a30BbIH 1eTekTop. Cxema, MpUHIHI PadoTHI.

46.Tunosas cxema AM MozynaTopa npu MOAYJISILUN CMELIEHUEM U IPUHIIUIIBI €€ paOOThI.
47.PaboTa aBTOT€HEpAaTOPOB Ha BHICOKHUX YaCTOTaX

48.BnusiHue 1eCTabMIN3UPYIOUINX (GaKTOPOB Ha CTAOUIBHOCTD YaCTOTHI.

7.2.5 IlpumepHbIi NepevyeHb BONPOCOB /Il MOATOTOBKH K IK3aMeHY
He npeaycMoTpeHo y4eOHBIM TTaHOM

7.2.6 Meroguka  BBICTABJICHHSI OLEHKM [NPU  IPOBEACHUU
MPOMEKYTOYHOU aTTEeCTALMM

3ader MPOBOAUTCS MO TECT-OMIeTaMm, KaXIbld U3 KOTOPHIX cojepkuT 10 Bompocos, 10
cTaHAapTHbIX 3a7a4d U 10 npuknagusix 3a1a4. Kaxaslii mpaBUIbHBINA OTBET HA BOIPOC B TECTE
oueHuBaercs 1 6amuiom. MakcumanbHOE KOIMYecTBO HaOpaHHbIX OayioB — 30.

1. Omuenka «He aTTecToBan» CTaBUTCS B Cllydae, €CIIU CTyACHT HaOpas MeHee 16 Gamios.
2. OrmeHka « ATTeCTOBaH» CTaBUTCS B CiIydae, €clid cTyAeHT Habpan oT 16 1o 30 6amios.

3adeT ¢ OICHKON MPOBOAMTCS IO TECT-OMIeTaM, KaXKIbId M3 KOTOPBIX coAepKuT 10
BonpocoB, 10 cranmapTHbIX 3ama4 u 10 nmpuknagaeix 3amad. Kaxnapiii mpaBUIbHBIA OTBET HA
BOIIPOC B TecTe orjeHnBaercs 1 OamoM. MakcumanibHOE KondecTBO HaOpaHHbIX 0amtoB — 30.

3. Onenka «HeynoBIETBOPUTEITLHO» CTaBUTCS B Clydae, €CJIM CTYJEHT HaOpasn MeHee 16
0asoB.



4. OueHka «YIOBIETBOPUTEIBHO» CTABUTCS B Cly4ae, €Ciu CTyIeHT Habpai oT 16 mo 20
OaJIoB.

5. Ouenka «X0opoIuIo» CTaBUTCA B CIIydae, €Clid CTyAeHT Ha0pai oT 21 g0 25 Gaiios.

6. Omenka «OTIIMYHOY» CTABUTCS, €CIIH CTYIEHT HaOpai ot 26 10 30 6amios.

7.2.7 IlacnopT OlIEHOYHBIX MATEPHAJIOB

Ne KonTtponupyemsie Kon kouTponupyemoii | HaumenoBanue

n/m | pa3aensl (Tembl) | KOMIETEHIIUU (KU €€ | OLIEHOYHOI'O
JUCITUATIITUHBI 4acTH) Cpe/ICTBa

1 CTpyKTypHBIE CXEMBI I1K-1, TIK-2 Tecr, 3a4er,
NEepCAATINKOB U I'CHEPATOPEI C yCTHBII\/’I OHpOC

BHEIIIHUM BO30YXKICHUEM.
Pexxumbl paboThl

2 Pexxumbl pabotel YM 110 [1K-1, IIK-2 Tecr, 3Q4€T,
HanpsKCHHOCTH , MOJICIN yCTHLIf/'I ompoc, KITI
TPaH3UCTOPOB
3 ITocTpoenue cxem IIK-1, ITIK-2 Tecr, 3a4erT,
[CHCPATOPOB YCTHBIM OIIPOC
4 CnoxeHue MOIIHOCTEH I1K-1, TIK-2 Tecr, 3a4er,

YCTHBIN OIPOC

5 Crabunuzanus 4yacToThl, I1K-1, IIK-2 Tecr, 3a4er,
CHUHTE3aTOPBI YaCTOT yCTHBIﬁ onpoc KII

b
6 Ieneparopsr quanasonos YBU | TTK-1, TTK-2 Tecr, 3Q4€ET,
u CBY. yctHbIN onpoc, KI1
7 dopmMupoBanue [1K-1, IIK-2 Tecr, 3a4erT,
paanoCHrHanoB ycTHbIM onpoc, KII
8 Hocrpoenne nepenarankos | [TK-1, [TK-2 Tecr, 3a4erT,
Pa3InYHOI0 Ha3HAYCHUS ycTHbIH onpoc, KIT

b
9 [ToGouHbIe, BHETIOIOCHBIE, [1K-1, IIK-2 Tecr, 3a4€T,
HHTCPMOIYJIIAOHHBIC U yCTHBIﬁ ompoc, KII

IIYMOBBIE U3ITyUEHUS
paauonepeaouuX YCTPOUCTB

7.3. MerToauyeckue MaTepuajbl, OIpeaessiiomue Mpouexypsl
OLICHUBAHMSA 3HAHUM, YMEHHUI, HABBIKOB U (HJIM) ONBITA JEATEJbHOCTH

TectupoBanue OCyIIECTBIAETCS, JUOO TPU IOMOIIM KOMIIBIOTEPHOH CHCTEMBI
TECTHUPOBAHUS, JIMOO C HMCHOJIb30BAaHUEM BBIJAHHBIX TECT-33JlaHUN Ha OyMa)KHOM HOCHUTEIIE.
Bpems tectupoBanus 30 MuH. 3aTeéM OCYLIECTBIIAETCS NPOBEPKa TeCTa JK3aMEHAaTOPOM U
BBICTABIIICTCA OLEHKA COIVIACHO METOJUKM BBICTABJICHUS OLEHKM IPHU IPOBEICHUU
MIPOMEKYTOYHON aTTECTALUN.

Pemenne craHmapTHBIX 3a7ay OCYIIECTBIISIETCS, JMOO IPU MOMOLIM KOMIIBIOTEPHOI
CHCTEMBl TECTUPOBAHMS, JIMOO C MCMOIb30BAHWEM BBIAAHHBIX 33]a4 Ha OyMaXHOM HOCHUTEIIE.
Bpemss pemenuss 3amad 30 MuH. 3areM OCYLIECTBISETCS IPOBEpPKAa peIIeHUs 3aaad
9K3aMEHATOPOM U BBICTABJISCTCS OLICHKA, COIVIACHO METOJMKHM BBICTABIICHUS OLEHKU IIpU
MIPOBEACHUHU IIPOMEKYTOYHOHN aTTECTALMH.



Pemenne npuknaaHbIX 3a/lad OCYLIECTBISETCA, JUOO0 IpPHU IMOMOILIM KOMIIBIOTEPHOI
CUCTEMbI TECTUPOBAHHUSA, JIUOO C UCIOJIH30BAHUEM BBIJAHHBIX 33/1a4 Ha OyMa)KHOM HOCHTEJE.
Bpemst pemenust 3amauy 30 MuH. 3areM OCYIIECTBISIETCS TMPOBEpPKA PpEIICHHsS 3aaad
9K3aMEHATOPOM M BBICTABIIACTCS OIIEHKA, COTJIaCHO METOJMKH BBICTABJICHHS OIEHKH MpHU
MIPOBEJICHUH MPOMEKYTOYHON aTTeCTalllu.



8 YYEBHO METOANMYECKOE U TH®OPMALIMOHHOE
OBECHHEYEHME AN CIUIIJINHBI

8.1 Ilepeuenbp y4eOHOU JMTEpaTypbl, He00XOAMMOW /JJ51 OCBOCHHUA
AUCHUTNIHHBI

1.'enepupoBanue konebanuii U popmupoBanue paguocuraanos. [lox pen.H.H. Ynanosa u

B.H..Kynemosa, M.FOpaiit, 2018.- 421 c.

2. Paguonepenaromue ycrpoiictsa. Ilon pen.B.B. Hlaxrunsasana. M.Panuo u ¢B3p,2003.- 560 c.

3. bouapoB M.I. YcrpoiicTBa reHepupoBanus 1 GOPMUPOBAHHS CUTHAIOB. J[MCKpETHBIC BUIBI

moayssiiun. 2014, — 1 sxexrpon.ont.auct (CD-ROM).

4. bouapoB M.J. YcrpoiicTBa renepupoBanus 1 popMupoBaHust CUrHanoB. OCHOBBI TEOPUU U

pacdera reHepaTropoB ¢ BHEITHUM Bo30yxaeHuem, BI'TY [anekTponHsiii pecype], 2017. — 1

anektpon.onT.auck (CD-ROM).

5. bouapo M.U. IlocTpoenue u pacuer cxeM remepatopos, BI'TY, 2007.- 184 c.

6. bouapos M.U. ®opmupoBanne paauocurHaioB. Yactsbl. AHamOroBbie BUIbI MOIYJISLIUH,
BI'TY, 2010.- 1 anexrpon.ont.auck (CD-ROM).

7. Iymume M.C., Kossipes B.b.,Bnacos B.B. IIpoektupoBanue TpaH3UCTOPHBIX KaCKaJ0B

nepenatunkoB M.Panuno u cBa3s, 1987.- 320 c.

8. IIpoektupoBanue paguonepenatdyukos ; nod pea. B.B. [llaxrunsasua, M.: Paano u cBs3b,

2000.- 653 c.

9. bouapoB M.U. HccrenoBanue 31eKTPHUECKUX XapaKTEPUCTUK MEepeIaTyNKa paauoCTaHIIH

MOJIBMKHOM CBsI3U. MeTondeckre yKa3aHus K BBITOJHEHHUIO JJAOOpaTOPHOH paboThl.- BopoHex,

BI'TY, 2018.-32 c.

10. bouapos M.U. I'enepaTopsl ¢ BHEIIHUM BO30YKJICHHUEM U aBTOTeHEepaTopbl. Metonndeckoe

yKa3zaHue JJs IpakTuueckux 3aHsaTuil. Boponex. BI'TY, 2013.- 48 c.

11. bouapoB M.U. MeTonnueckue yka3zaHus K BBITOJTHEHHUIO J1a0.paboTei«lccnenoBanne

YCUJINTEINS MOIIHOCTW».- Boponex, BI'TY, 2015.- 23 c.

12. boyapoB M.U. Meroanveckre yka3aHus K BBIIOJHEHHUIO TAOOpAaTOPHOI paboThI

«MonenupoBaHue BapaKTOPHBIX YMHOXHTeNeH 4acToTe». 2016.- 1 anexkrpon.ont.auct (CD-

ROM).

13. bouapoB M.I. ®a3oBast cuHXpoHU3a1Ks. MeTouuecKie yKa3anus K BBITTOJIHEHUIO

nabopatopHoi paboTel «}ccaenoBaHne OCHOBHBIX CBOWCTB M METOJIOB CTAOMIIN3AIIMHU YaCTOTHI C

MOMOILBIO aBTONOACTPOUKN» - Boponex, BI'TY, 2012. — 34 c.

14. bouapoB M.U. MccnenoBanue anamoroBoro u nudposoro opmMupoBaTeneil 0 JHOMOJIOCHOTO

pamuocurnana. Yactes 1. Meroandeckue yKka3aHus K BBIITOJTHEHHUIO JaOOpaTOPHOM pabOTHI.

Boponex, 2020.-27c.

15. BouapoB M.M. Meroandeckue yka3aHus K BBIIOJIHEHHUIO JAOOPaTOPHOI pabOTHI

«DopmupoBanne YM-konebanuii B LC 1 kBapLieBbIX reHepaTopax ¢ IOMOIIbIO BApUKAIIOBY.-

Boponex, BI'TY, 2017.- 25 c.

16. bouapoB M.U. ®opmupoBanue paguocUrHaioB. MeToquuecKie yKa3aHHsl K BBHITTIOTHEHUIO

nabopaTopHoil paboThl «lccnenoBanre aMeKTpUYECKUX XapaKTEPUCTUK NepeaaTurKa ¢

AQHAJIOTOBBIMU U JUCKPETHBIMHU BUJIaMHU MOAYJAMNY.- Boponex, BI'TY, 2016.- 1 anekTpoH.

onrt.auct (CD-ROM).

17.bouapoB M.U. Pacuer u MmonenupoBanneoqHokoHTypHOTO LC-aBToreneparopa. Meroanaeck

ue yKaszaHus K jjabopatopHoii padore.-Boponex, BI'TY, 2021.-30 c.

8.2 Ilepeyenr MHGOPMAUMOHHBIX TEXHOJIOTHH, HCIOJb3yeMbIX IpPH
OCYIIIECTBJIEHHUH 00pPa30BaTEJIBLHOr0 MNpolecca Mo JUCHUILIMHE (MOIYJII0),
BKJIIOYaA MepevYeHb JUIEH3HOHHOI0 MPOrPaMMHOIo odecrneyeHusi, pecypcoB



UH(POPMALTMOHHO-TEJIEKOMMYHHKAUMOHHOM ceTH «AHTepHET», COBpEeMEeHHbIX
npodeccnoHaNbHbIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

[Ipu mpoBeseHUH JTAOOPATOPHBIX M MPAKTHYECKMX PabOT HCIOJIB3YETCs CIlIEAyromiee
nH(pOpMaLMOHHOE 00ecIeueHHe:
1.Hayunas snexkrponHas 6ubsanoteka e-library, https://elibrary.ru/defaultx.asp.
2.Mudopmannonnsiii moprain http://caxapa.ru/.
3.CnpaBouHslii caiiT o Tpansucropam http://www.texnic.ru/data/vt/index.htm.
4.CnpaBounbiii cailT o [TAB-pe3onatopam http://www.aec-design.com/RU/resru.htm.

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJINMAS
JJIA OCYILECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLNECCA

YueOHasn 1abopaTopusi: 1A U3yYeHUS TUCHUILUIMHBI HMeeTcsl J1abopaTopus ¢o
CNEeNUAJIN3UPOBAHHBIMH JIA00PATOPHBIMYU CTEHAAMH W U3MEPUTEJIbHON anmaparypoii:
BOJIbTMETPbI, TeHEPATOPbI, OCHUJIOrPadbl, YaCTOTOMEPbI, U3MEPUTEIH MOLYISALMH.
1.WccnenoBanue 3JIEKTPUUECKUX XaPAKTEPUCTUK MEPEAATUNKA ITOIBUAKHOMN CBSI3H.
Hcnonwszyemoe ob6opynoBanue: tabopatopusie yctaHoBkH (p/c BIJIC), usmepurenu
MOJyJIILINY, TEHEPATOPbl CUTHAJIOB HU3KOYACTOTHBIE, BOJIBTMETPHI, YACTOTOMEPHI,
SKBHUBAJICHTHI HAIPY3KH.
2.MccnenoBaHue yCHIUTENS] MOIIHOCTH.
Hcnonb3yemoe o0opyoBaHuE: 1a00paTOPHBIE YCTAHOBKH, BEICOKOYACTOTHBIE BOJIBTMETPHI,
ocuIorpadsl, 49aCTOTOMEPHI.
3.MopenupoBaHue BapaKTOPHBIX YMHOXKUTENIEH 4acTOTHI
Hcnonb3yemoe 000py0BaHUE: TEPCOHATBHBIC KOMITBIOTEPHI.
4.Y1upaBieHue 4acTOTON B aBTOT€HEPATOPAX C IOMOIIBIO BAPUKAIIOB
Hcnonszyemoe o0opynoBanue: gaboparopHas YCTaHOBKA, U3MEPUTENb MOIYJSIUU, TEHEPATOP
CUTHAJIOB HU3KOYACTOTHBIN, YaCTOTOMED, OCIIuIIorpad.
5. ®opmupoBanne YM-konebannii B LC u KBapueBBIX Te€HEpaTopax C IOMOIIBIO
BapHUKaIoB.
Hcnonb3yemoe 00oOpyloBaHME: TEPCOHANbHBIE KOMIIBIOTEpPHI IMperojaBaTeneii u
CTYJCHTOB.
6. MccnenoBanue OCHOBHBIX CBOMCTB M METOJOB CTAOMJIM3AallMM YaCTOTHI C IOMOIIBIO
aBTOIOJCTPOUKH.
Hcnonb3yemoe obopynoBanue: 1abopaTopHas YCTAHOBKA, U3MEPHUTENb MOMAYJALNHU, TEHEPATOp
CUTHAJIOB HU3KOYACTOTHBIM, YacTOTOMEp, OcCHIIorpad.
7. HWccnenoBaHue 3JIEKTPUYECKMX XapaKTEPUCTUK IE€pelaTiMKa C aHAJIOTOBBIMM U
JTUCKPETHBIMH BUJAMHU MOJIYJISIUH.
Hcnonszyemoe obopynoBanue: gaboparopHas yCTaHOBKA, U3MEPUTENb MOIYJISIUHU, T€HEPaTOp
CUTHAJIOB HU3KOYACTOTHBIH, YaCTOTOMED, OCIIIIIOrpad.
8. YcrpoiicTBa CHHXPOHU3AIIUU YaCTOTHI.
Hcnonezyemoe o0opynoBaHue: gaboparopHas yCTaHOBKA, U3MEPUTENIb MOIYJSLUHU, FEHEPATOP
CUTHAJIOB HU3KOYACTOTHBIN, YaCTOTOMEP, OCIHIIIOrpad.
9.HccnenoBanue aHamoroBoro u 1u¢poBoro (GopmMHpoBareneld  OJIHOIMOJIOCHOTO
paamocurHana. Yacrts 1.
Hcnonszyemoe o00opynoBaHUE: TEpCOHANbHBIE KOMIBIOTEPHI MpernojaBaTeneii u
CTYJECHTOB.
10. Pacuet u MmogenupoBanue oHOKOHTYpHOTO LC-aBToreneparopa.
Hcnonszyemoe o0opynoBaHue: TNEpCOHAbHBIE KOMIBIOTEPH MpernojaBaTeneii u
CTYJEHTOB.
[pu Hanmuumu cpean o0yvaroImuXcs CTYJCHTOB-HHBaINI0B 1 Juil ¢ OB3 ocobeHHOCTH
U3YYEHUS UMHU AUCUUILIIMHBI COTJIACYIOTCS C MPENOoaBaTeNIIMU B UHIUBUYaIbHOM MOPSIIKE.


https://elibrary.ru/defaultx.asp
http://caxapa.ru/
http://www.texnic.ru/data/vt/index.htm
http://www.aec-design.com/RU/resru.htm

10. METOANYECKHUE YKA3ZAHUA JJI OBYUYAIOIIIUXCA ITO
OCBOEHUIO JUCIUAIIJIMHBI MOLY JIsA)

[To aucuunnuue «YcTpoiicTBa reHepupoBaHus U (HOPMUPOBAHMS CUTHAJIOBY» YHUTAIOTCS
JICKITUH, TIPOBOJISATCS JIaOOpaTOpHBIE pabOTHI.

OcCHOBOM M3y4YeHUS TUCHUILTMHBI SBIISIOTCS JIEKIIUU, HA KOTOPBIX M3JIararoTcs Hauboliee
CYILIECTBEHHBIE U TPYJIHBIE BOIMPOCHI, a TaK)K€ BOMPOCHL, HE HaLIEMAIINEe OTPaKEHUs B y4eOHOM
JUTEPATYpE.

JlaboparopHbie padOTHI HAIPaBJICHBI HA TPUOOPETEHUE MPAKTUYECKUX HABBIKOB pacueTa
TUTIOBBIX WHXEHEPHBIX PAAMOTEXHUYCCKUX 3a/1ad U HMCIOJIb30BaHUS MOJTYUYEHHBIX PE3yJbTaTOB
Opyu TPOBEIEHUM MojaenupoBanuss ¢ npuMmeHeHueM CAIIP wunm  sKCnepuMEHTanbHO C
UCIIOJTb30BaHUEM JIA0OPATOPHON YCTaHOBKH.

CamocrosiTenpHass paboTa CTYJACHTOB MPOBOJUTCS C IENBI0 3aKPEIUICHHS JIEKITMOHHOTO
MaTepuaia M COBEpIICHCTBOBaHMIO 3HaHWU. WHdopmanuio o Bcex BHAAX CaMOCTOSITEIbHOM
paboThI CTYJICHTHI TOTYYAIOT Ha 3aHATHIX (YKa3aHo B 1.5.1) U BKIIIOYAEeT TEMATUKY KXKIOW U3
M3y4aeMbIX TEM.

OcBoeHMe TUCIUIUIMHBI OLIEHUBAETCs Ha 3a4eTe (5 ceMecTp) U MPHU MPOBEICHUH 3a4eTa C
OIIEHKOM (6 cemecTp).

Bup yueOHbIx JleaTenbHOCTh CTy/IEHTA
3aHSTUN
.HCI(I_II/IH Hammcanne koHCcmekTa HeKHHﬁ: KpaTKO, CXEMAaTUYHO, IMOCIICAOBATCIBHO

(uKCUpOBaTh  OCHOBHBIE  TIOJIOXKEHHSA, BBIBOJBI,  (DOPMYIHPOBKH,
0000IIIeHNs; TTOMeYaTh BAKHBIC MBICIH, BBIICTSATH KIIOUEBBIC CIIOBA,
TepMuHBL. [IpoBepka TEpMHHOB, MOHATHH C MOMOIIBIO IHIMKIIONEIHIH,
ClIOBapeil, CIpPaBOYHUKOB C BBINMCHIBAHHEM TOJIKOBAaHHHM B TETPalb.
O6o3HaueHne BONPOCOB, TEPMUHOB, MaTepuajga, KOTOPbIE BbI3BIBAIOT
TPYyIHOCTH, IIOMCK OTBETOB B peKoMeHayeMol nuteparype. Ecmu
CaMOCTOSITENIFHO HE YJaercss pa3olOparbcsi B Marepuaie, HeoOX0IUMO
copMyIHpPOBaTH BOMPOC ¥ 3a/aTh MPETMOAABATENI0 HA JIGKIUW WA Ha
71ab0paTOpPHBIX paboTax.

ITonroroska [Ipu moAroroBke K 3a4eTy HEOOXOAUMO OPHEHTUPOBATHCS HA KOHCIIEKTHI
3aUeTy C OLIEHKOM | JIGKIIMM, PpPEKOMEHAYyeMYyI0 JIUTEepaTypy W PEIIEHUI0  CTaHJapTHBIX
IPUKJIAIHBIX 3a/]1a4.




JIMCT perucrpanum M3MeHEeHHH

Iloamuce
Ne Jlata 3aBEIYIOIIETO
/_ IIepeyeHbp BHOCMMBIX U3MEHEHUW | BHECEHHUS kadenpoii,
i W3MEHEHUI OTBETCTBEHHOM 3a
peanu3anuio OITOIT
1 AKTyanu3upoBaH pas3ziei 8§ B 4acTu 29.08.2022

y4e0HO-METOIMYECKOTO 00ECTICUCHHS
JUCLUIIJIMHEIL,

B YaCTH COCTaBa HCII0JIb3yEMOI0
JUIICH3HOHHOTO MPOTPaMMHOTO
obecrie4eHus, COBpeMEHHBIX
poecCHOHATIBHBIX 0a3 TaHHBIX U
CIPAaBOYHBIX WH(OPMAIIMOHHBIX CHCTEM;
AKTyanu3upoBaH pa3zaen 9 B yactu
MaTepHaIbHO-TEXHUYECKON Oa3bl
HEOOXOIMMOM ISl TIPOBEICHHS
00pazoBaTeIHLHOTO MpoIIecca.
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