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Mporpammy ovcumnnuHbl paspabotan(a)(n) AoUeHT, K.H. (ZoueHT) TiopuH B.A. Kadbenpa
paanodomaunkm OTaeneHme pagnoguankn n MHopMaunoHHbix cuctem , Vladimir. Tiourin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

MNpenMeToM AaHHOW ANCUUMANHDBI SIBNSIETCS COBPEMEHHAS! KOMMOHEHTHAas 6asa nHTerpanbHow
3NEKTPOHUKM NPUMEHsIeEMast NP NPOeKTUPOBaHMMN 1 pa3paboTke NpUOOPOB 1 CUCTEM
NHPOPMALIMOHHO-U3MEPUTENBHON TEXHUKU. LIenbio Kypca SIBNsieTcs cMcteMatnyeckoe nsyyeHme
NPaKTKN NPUMEHEHNS 1 METOLOB pacyeTa aHanoroBblX OyHKLMOHANbHbIX 6NOKOB NprboPoB Ha
OCHOBE COBPEMEHHbIX aHaNIOrOBbIX MHTErPabHbIX CXEM.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.27 OucumnnuHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 16.03.01 TexHnyeckas puamnka n 0THOCUTCS K 6a30BOA
(obwenpodpeccmnoHanbHom) Yyactu. OcBamBaeTcs Ha 3 kKypce, 5 ceMecTp.

LaHHas yyebHas obweobpasoBartenbHas aucumnnnnHa skitodeHa B pasgen b1.B.OM1.15 ocHoBHO
obpasoBaTenbHol Nporpammbl '12.03.04 BMOTEXHNYECKNE CUCTEMBI 1 TEXHONOMMK' N OTHOCUTCS K €€
BapuaTtusHol Yyactun. OcsamBaeTtcs Ha 3 Kypce, 6 cemecTp.

3. KomneTteHuumn obyuatowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaeMoin KoMneTeHLUU

OriK-3
n HOCTb warb 4m aHanmaau

(oobecouosansae R B e onen T
KOMreTeHuun) P P P
OMK-7 CNOCOBHOCTBIO YYNTHIBATL COBPEMEHHbBIE TEHAEHUMN PA3BUTUS

SNEKTPOHVKN, NU3MEPUTENBHON M BbIYUCNTENbHOM TEXHUKM,
(npodpeccunoHanbHble - o o

NHCPOPMALIMOHHBIX TEXHONOMNIA B CBOEW NMPOJIECCUOHANbHO
KoMneTeHuunn)

neaTenbHOCTH
MK-1 CNOCOBHOCTBIO BbIMOMHATD 9KCNEPUMEHTBI 1 MHTEPNPETMPOBATb
(npodheccunoHanbHbie pe3ynbTaTbl N0 NPOBEPKE KOPPEKTHOCTU N 3PGIEKTUBHOCTH
KOoMreTeHuun) peLeHnin
MK-15 FOTOBHOCTbIO COCTaBNSATb 3a5BKWN HA 3anacHble getanu u
(npodpeccunoHanbHble pacxogHble MaTepuansl, a Takxe Ha NOBEpPKY U KannbpoBky
KOMMeTeHLMN) annaparypsl
AK-19 CNOCOBHOCTBIO OCYLWECTBASATL COOP 1 aHANN3 UCXOOHbIX

HHbIX Ons yeTa 1 NPOEKTUPOBAHNS AeTanel

(popeccHoambbie  fgincllt i o GUOTeXAMBCKX GUCTOM,
KOMreTeHuunn) y ’

OMoMeOULUVHCKON U 9KONOrMYeckom TEXHUKU

MK-21 CNocobHOCTbIO padpabaTbiBaTb MPOEKTHYIO N TEXHUYECKYHO
LOKYMEHTaLW0, 0pOpMASTb 3aKOHYEHHbIE

npogoeccroHanbHble -
(Mpocp MPOEKTHO-KOHCTPYKTOPCKME paboTbl B NPeaMETHON capepe
KOMMeTeHuunn) 9

OMOTEXHNYECKMX CUCTEM U TEXHONOTUIA

FOTOBHOCTbIO OCYLECTBNATb KOHTPONb COOTBETCTBUSA
MNK-22 paspabaTbiBaeMbiX MPOEKTOB M TEXHNYECKOW LOKyMEHTaLUMN Ha
(npodpbeccmoHanbHble n3nennsa n yctponcrTea MeauLnHCKOro 1 3Konornyeckoro
KOMMeTeHuun) Ha3HayeHnsa ctaHgaptaM, TEXHUYECKUM YCNOBUSM U OPYIUM

HOPMaTUBHbIM NOKYMEHTam
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-5 CNOCOBHOCTBIO BLINOMHATL PabOThl MO TEXHONOMMYECKON
(npodheccunoHanbHble NOAroTOBKE NPOM3BOACTBA NPMOOPOB, U3LENNIA N YCTPONCTB
KOMMeTeHuunm) MeOWLIMHCKOro M 9KONOrn4eckoro HasHavyeHuns
MK-6 FOTOBHOCTbIO OpPraHn30BbIBaTb METPOJIOrMyeckoe obecneyeHve
NPOVN3BOACTB Tanen, KOMNOHEHTOB U B OnoTtexHun
(oocbecouomansie 000 A axonorscion soxmn
KOMreTeHuun) ’
CNoCOBHOCTLIO BNaAEeTb NpaBuiamMm U METOAAMU MOHTaXa,
MK-7 HaCTPOWKN 1 PEryNMPOBKN y3N0B BMOTEXHUYECKUX CUCTEM, B
(npodheccunoHanbHble TOM 4uMCe CBA3aHHbIX C BK/IIOYEHWEM YenoBeka-oneparopa B
KoMMeTeHuunn) KOHTYp ynpasneHns 6UoMeANLNHCKON 1 9KONOrM4eCKOoN
9NEKTPOHHON TEXHUKN
MK-8 CMOCOOHOCTBIO NPOBOANTL MOBEPKY, HANAAKY U PErYNNPOBKY
BaHWS, HACTPONKY NPOrpaMMHbIX TB
(npodhbeccmoHanbHble 060pyA0BaHUSA, HACTPOIKY Nporpa CPenCTs, o
NCNONb3yeMblx Ons pa3paboTku, NPON3BOACTBA N HACTPOKM
KOMMeTeHuunn) g y
61OMEeONLIMHCKON N 9KONMOTNYECKOWN TEXHMKM
MK-9 FOTOBHOCTbIO K NPaKTUYECKOMY NPUMEHEHWNIO OCHOBHbIX NpPaBui
(npodheccunoHanbHbie BbINOMHEHUS PEMOHTA U 0OCNYXMNBAHMS MEAULMHCKOM TEXHUKM,
KOMNeTeHLmMm) OCHOB TEeXHONornM obCnyXnBaHns MeaNLNHCKON TEXHMKM

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

- npuHUMN nencTeums ANEKTPOHHbIX KOMMNOHEHTOB,

- MaTemMaTn4yeckme MoLEeNmn 3aNeKTPOHHbIX KOMMOHEHTOB, @ TakXXe NOCTPOEHNE 3KBMBANIEHTHbBIX CXEM
L5 PasnnyHbIX PeXnMoB paboThbl;

- 0COBEHHOCTM pacyéTa y3/M0B 3NEKTPOHHbIX YCTPOMNCTB.

2. DONIXEH yMeTb:
mMareMaTn4yeckn onncbiBatb PU3nyeckne npoLecchbl, MPONCXoaslme B 3NEeKTPOHHbIX YCTPOMCTBAX;

- Ha OCHOBE aHanM3a 0COBEHHOCTEN MMKPO3NEKTPOHHbBIX MPMOOPOB NPaBMIbHO BbiIOMpaTb
9NEMEHTHyIO 6a3y Ons NOCTPOeHUs annapaTypbl;

3. ONXEH BnaneThb:

MEeTOJaMMN aHaInM3a U CUHTe3a SNeKTPOHHbIX YCTPOMCTB C y4eToM 0CobeHHoCTen paboThi
NONYNPOBOAHMKOBLIX NMPUOOPOB N MUKPOCXEM B Pa3NIMYHBIX PEXMMAaX M YaCTOTHbIX AManasoHax mx
MPUMEHEHMSI.

- HaBblkamu paboTbl ¢ y4ebHO 1 Hay4YHOI NMTEpPaTypPO.

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
CNocobHOCTb COBEPLIEHCTBOBATL U MOBbIWATL CBOM UHTENNEKTYalbHbIA U 0BWEKYNbTYPHbIA YPOBEHD

CNoCcobHOCTb CaMOCTOATENBbHO npmo6peTaTb C NMOMOLLbIO NHGOPMALIMOHHBIX TEXHONOTUIA U
ncnonb3oBaTb B NPaKTUYECKOW OeATENbHOCTN HOBblE 3HAHUSA U YMEHUS, B TOM YMCNE B HOBbIX
obnacTtax 3HaHWI, HenocpencTBEHHO He CBA3aHHbIX CO CAPEepOon AeaATeNnbHOCTH

CNocobHOCTb NPOCPEeCCUOHANBHO 3KCMyaTpPoBaTh COBPEMEHHOE 060pYynOBaHME U NPUHOPbI

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
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dopma NPoOMEXYTOYHOrO KOHTPONS AMCLMNINHBI 3a4eT B 5 cemecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuunIMHe/ MOAynto
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
Hepens MX TPy A0EMKOCTb Tekywue coopmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHaTUA pabortbl

Paspen
N OducunnnuHbl/ CemecTp
Monyns

Nekunn

Tema 1. CobCcTBEHHbIE U
NPUMECHbIE

1. |nonynpoBOOHUKN. 5 1 1 1 0
ONEKTPOHHO-AbIPOYHbIN
nepexoa.

Tema 2.

2. |MonynpoBoAHNKOBbIE 5 1 1 1
aononbl.

Tema 3. bunonsipHbIn
TPaH3UCTOp.

Tema 4. dopmanbHasa un
domnsndeckas
SKBUBAJSIEHTHbIE CXEMbI YCTHbIN onpoc
4. 5 2 1 1 0
6runonspHoro
TpaH3ncTopa. ux
napameTpbl .

Tema 5. lNonesble
TPaH3MCTOpbI.

Tema 6. YcunurtenbHbie
6. [ycTpoitctBa. Obwme 5 3 1 1 0
BOMPOCHI.

Tema 7. knacchbl
ycuneHus, obecneveHune
Bblbopa paboyein Toukm,
WYMbl B YCUNIUTENSIX.
Knacchbl ycuneHus.

YCTHbI onpoc

0 YCTHbIN onpoc

YCTHbIN onpoc

YCTHbIN onpoc

YCTHbIN onpoc

YCTHbIN onpoc

Tema 8.
OndpdepeHumanbHbin

8. ycunuteno. Ycunutenb 5 4 1 1 0

MOLLHOCTW

Tema 9.
OtpuuatenbHble
obpaTHble CBSI3K B
yCUNNTENSIX.

KoHTponbHas
paboTta

YCTHbIN onpoc
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Buabl n yacobl
Pasmen ayauTopHOM paboThbl,
N .D.VII(\:’ILI.VIHHMHI:I/ CemecTp cz;gg::a X T?g ﬁggr)socm TeK\{(':;'-:TTO g?::.prl
oy Mek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 10. OneMeHTbI
MUKPO3NEKTPOHUKMN.
AHanorosble YCTHbIN onpoc
10. yCTPOWiCTBA. 5 o 1 1 0
OnepaunoHHbIi
ycunutenb
Tema 11.
®yHKUMOHANbHbIE 5
11.lycTpoictea Ha OCHOBE 5 6 1 1 0 YCTHbIR 0npoc
onepaunoHHOro
ycunutens
Tema 12. ['eHepauns
snngpquCKmx , ]
Konebannu. CTHbIV Onpoc
12. "eHepaTtopbl S 6 1 1 0
CUHyconaanbHbIX
konebaHwi.
Tema 13. )
13.|PenakcaLynoHHble 5 7 1 1 0 YCTHbI omnpoc
reHepaTtopbl
Tema 14. SnemeHTbl
14 [MVIKPOSNEKTPOHVKM. 5 - 1 ’ 0 KgggggﬂbHaﬂ
"ILlmdopoBble ycTporicTea. P
Tema 15. TT/J1-noruka.
®yHKUMOHANbHbIE
15. YCTPOICTBA Ha OCHOBE 5 8 1 1 0
TTJ1-norukn.
Tema 16. Tpurrepsi,
16. CueTumkn, pernctpbl 5 8 1 1 0
17.|Tema 17. AU 5 9 1 1 0
18.[Tema 18. LIAT1 5 9 1 1 0
Tema . Ntorosas 3aver
chopMa KOHTpOns 5 0 0 0
Ntoro 18 18 0

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. Co6CTBEHHbIE U NPUMECHbIE NONYNPOBOAHUKN. DNEKTPOHHO-AbIPOYHbIA Nepexoa.
NeKkuunoHHoe 3aHsitne (1 yaca(os)):

BonbT-amnepHas xapaktepuctuka. MNapameTpbl 3NeKTPOHHO-ObIPOYHOro nepexona. KoHTakT
MeTann-nonynpoBoaHVK. BeinpaMnsiowmii KOHTaKT. He BbINPAMASIOWNIA KOHTaKT.

npaktnyeckoe 3aHsitne (1 yaca(os)):

Mpennaraetcs pewnTtb Tpy 3amadun. MNpumep 3anayun: Haintn cobCTBEHHYO KOHLIEHTPALMIO
HocuTenen B kpemHun npu 300 K. Bo ckonbko pas n3MeHUTCS KOHLEHTpaUmMs HocuTenen npu
yBenuyeHun temnepatypbl Ha 500 C? WnprHa 3anpeleHHon 30Hbl KpeMHus 1,1 aB. SdhdekTnBHbIE
MNOTHOCTM COCTOAHUA KpeMHmsa Nv=1702*10719 cm-3, Nc=27810"19 cm-3.

Tema 2. NonynpoBoaHUKOBbIE ANOAbI.

neKkuunoHHoe 3aHsitne (1 yaca(os)):
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OCHOBHbIe TUMbl ONOO0B, UX NAapaMeTpbl U XapaKTePUCTUKN, MPUMEHEHME.
npaktnyeckoe 3aHsitne (1 yaca(os)):

Mpennaraetcs pewntb Tpu 3aga4qn. Npumep 3agayn: OnpenennTb BO CKObKO pas N3MeHUTCA
angpgoepeHLmanbHoe CONpOoTUBIEHME U COMPOTUBIEHME NOCTOSIHHOMY TOKY Anoga npv Unp=0,5 B n
yBenuyeHun temnepatypbl ¢ 270 go 600 C.

Tema 3. BunonsipHbIA TpaH3UCTOP.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

YCTPOCTBO U NPUHLIMN AEACTBUS BUNONApHOro TpaHauctopa. Cnocobbl BKIOYEHNS N PEXMMBI
pabotbl. BAX 6unonsipHoro tTpaHsmcrtopa.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Mpennaraetcs pewntb Tpu 3a8a4dun. [pumep 3agayn: onpenenntb gudpdpepeHumnanbHoe
COMpPOTMBAEHME KONNEKTOPHOrO Nepexoaa repMaHneBoro n-p-n TpaHaucropa, ecnm Na=10"15 cm-3,
W=30 mkM, Uk=5 B, Ia=1 MA, L=0,1 MM, guan. npoHuu. = 16.

Tema 4. dopmanbHas 1 cpusnyeckasi IKBUBaANIEHTHbIE CXeMbl 6UMONSIPHOroO TpaH3uUcTopa. ux
napameTpbl .

JNeKunoHHoe 3aHsitne (1 4aca(os)):

h-napameTpbl 6MNonApHOro TpaHaucTopa. SKBMBaNeHTHas cxema B h-napameTpax. HactoTHble
3aBumcmmocTn h-napameTtpoB. Punsnyeckas NM-obpasHas rmbpuaHas aKkBMBaneHTHas cxema
IxwnakonetTo.

npaktnyeckoe 3aHsitne (1 yaca(os)):

8.13. lNpu pacyeTe aneKTPOHHbIX CXEM TPAH3UCTOP NPEOCTaBNAOT B BUAE aKTUBHOIO
YyeTblpexno-ncHuka. Mo psay NpuYnH HanbonbWwUM PacnpPoOCTPaHEHNEM B TPAH3NCTOPHOW TEXHMKE
nonb3y-etcs h-cuctema. 3anucartb CUCTEMY YpPaBHEHUIA YETbIPEXNONIOCHMKA B h-cucteme n
onpenennTb onamnyeckmnin cmoicn h-napametpos. Beibpatb BapmaHT npasunbHoro oteeta: ? h11-
BbIXO4Hasi MPOBOAMMOCTb MPK XONOCTOM TOKe Ha Bxoae; ? h12 ? koadhdomumeHT obpaTHO CBS3M NO
HanpsXeHWo NPy XONOCTOM TOKe Ha Bxoge; ? h21 ? KoadhdomuUmMEHT nepenaym rno ToKy npm
KOPOTKOM 3aMblkaHuK Ha BbIxoge; ? h22 ? BxofHOEe CONPOTMBNEHNE TPaH3UCTOpa Npu XONOCTOM
TOKe Ha Bbixoge. ? h11- BxogHOE CONPOTMBNEHNE TPAH3MCTOPA NPY KOPOTKOM 3aMblKaHUN Ha
BbixoAe; ? h12 ? koadppnumeHT 0bpaTHOI CBA3M MO HANPSXEHMIO NMPU XONOCTOM TOKE Ha Bxoae; ?
h21 ? koadbpmumeHT Nnepenayn No TOKy NPy KOPOTKOM 3aMblkaHUK Ha BbixoAae; ? h22 ?BbIxoaHOE
COMpPOTUBAEHME TPAH3NCTOPA NPK XONIOCTOM TOKe Ha Bxoge. ? h11- BxoaHOe COnpoTUBNEHNE
TpaH3McTopa Npu X0N0CTOM TOKe Ha Bbixoae; ? h12 ? koadhdomumeHT obpaTHO CBS3M NO
HanpsXeHWo NPy XONOCTOM TOKe Ha Bxoge; ? h21 ? KoadhdomuUMEHT nepenaym rno ToKy npm
KOPOTKOM 3aMblkaHuK Ha Bbixo4e; ? h22 ?BbixoAHas NPOBOAUMOCTb TPAH3UCTOPa NPU XONOCTOM
TOKe Ha Bxogze. ? h11- BxogHOEe CONPOTMBAEHNE TPaH3UCTOPa NPY KOPOTKOM 3aMblKaHUWN Ha BbIXOAE;
? h12 ? k03P UUMEHT 0OPATHOI CBA3U MO HAMPSXEHWIO MPY XONOCTOM ToKe Ha Bxoge; ? h21 ?
KO3gooMUMEHT Nepenaym no ToKy Npy KOPOTKOM 3aMblkaHun Ha Bbixoge; ? h22 ?BbixofgHas
NPOBOAUMOCTb TPaH3MCTOPA NPU XONOCTOM TOKE Ha Bxode. ? h11- BxogHOe ConpoTMBAEHNE
TpaH3ucTopa Npu XONOCTOM TOKE Ha Bbixode; ? h12 ? koadbdmumeHT nepenayn no ToKy nNpu
KOPOTKOM 3aMblKaHWM Ha BbIX04e; KO3GMUUNEHT 0OPaTHON CBA3UN MO HAMPSXEHMWIO MPY XONOCTOM
TOKe Ha Bxoge; ? h21 ? koadodoMumneHT 06paTHON CBA3MN MO HAMPSXEHWIO MPY XONOCTOM TOKE Ha
Bxoge; ? h22 ?BbIxofHas NPOBOAUMOCTb TPAH3MUCTOPA NPU XONOCTOM TOKE Ha BXOLE.

Tema 5. lNoneBble TpaH3UCTOPBDI.
neKkuunoHHoe 3aHsitne (1 4aca(os)):

Knaccudomkaumnsa nonesbix TpaH3UCTOPOB. YCTPONCTBO M MPUHLMUN OEACTBUSA NONIEBOro TpaH3ncropa
C ynpaensaowmm p-n nepexonoM. Ctatmyeckne xapakTepucTnukn n napa-mMeTpbl TpaH3ncTopa.
MAl-TpaH3ucTopbl.

npaktnyeckoe 3aHsitne (1 4aca(os)):
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? NoneBble TpaH3nCTOPbI, onpeneneHune. ? Knaccmdumkaumsa nonesbiX TPAH3MCTOPOB. YCTPONCTBO U
APUHLMN OEACTBUS NONEBOro TpaH-3nCcTopa C ynpasnsaiowWwmM p-n nepexonom. ? BonbT-amnepHble
XapakTepuCTUKN 1N NapaMeTpbl TpaH3UcTopa C ynpasnswowmnm p-n nepexo-gom. ? MANM (MOMM) -
TpaH3aucTopbl. Obwme nonoxeHns. CeoicTea, NpumeHeHne. ? MO (MOI) ? TpaH3ucTopbl CO
BCTPOEHHbIM KaHanoM. BonbT-amnepHblie xapaktepuctuku. ? MO (MOTI1) ? TpaH3ncTopbl €
WNHOYUMPOBAHHbIM KaHanoM. BonbT-aMnepHble xapakTepPUCTUKK. biX ? OCHOBaHa Ha UCMOMb30BaHUN
KakK OCHOBHbIX, T2k 1 HEOCHOBHbIX HOCUTENEN 3apsaaa; BbIXOLHON TOK YNPaBnseTCs BXOAHbIM
HanpsXeHneM; MeEXaHN3MOM OBUXEHNS HoCUTenen aengaetcsa ouddgoyams; ? oCHoBaHa Ha
MCNONb30BaHUN HOCUTENEN 3apsaa OLHOMO 3HaKa; BbIXOLHOW TOK YNpaBnseTCs BXOAHbIM
HanpsXeHneM; OCHOBHbIM MEXaHU3MOM OBUXEHUS HOCUTENen aBnsaeTcsa auddyans; ? ocCHoBaHa Ha
MCNONMb30BaHUN KaKk OCHOBHbIX, Tak 1 HEOCHOBHbIX HOCUTENEN 3apsaa; BbIXOLHON TOK yrpaBnseTcs
BXOQHbIM TOKOM; OCHOBHbIM MEXaHU3MOM LBUXEHMSA HOCUTENEN aBnseTcs anddysuns; ? ocHoBaHa
Ha MCMONb30BaHMM Kak OCHOBHbIX, TaK U HEOCHOBHbIX HOCUTENEN 3apsaa; BbIXOOHOW TOK
ynpasnsieTcs BXOLHbIM TOKOM;

Tema 6. YcunurenbHble yctponctsa. O6Lime BOnNpochl.
nekumnoHHoe 3aHsitne (1 yaca(os)):

Knaccndgoukaums ycunuteneit. NapameTpbl U XapakTEPUCTUKN YCUNUTENEN, KOIMULINEHT
YCUNEHWS, YaCTOTHbIE N HeNWHelHble nckaxeHns, KM, BxogHoe 1 BbIXOAHOE COMPOTUBNIEHNS.

npaktnyeckoe 3aHsitne (1 4aca(os)):

9.1. AMNANTYOHO-4aCTOTHAas xapakTepucTnka ? aTo rpadmyeckas 3aBUCMMoCTb ? ? Momyns
KoatbdpuumeHTa nepenaym Ot 4acToTbl; ? aMNANTYObl BBIXOAHOrO HANPSAXEHUS OT BENNYMHbI
BXOOHOro curHana; ? koagodomumeHTa nepenaym Toka 6asbl B Lenb Konnekropa bmunonspHoro
TpaH3ncTopa; ? KO3aghhULMEHTA YaCTOTHbIX MCKaXEHWA OT YacToTbl curHana. Belbpatb BapmaHT
npasunbHOro oteeta. 9.2. AMNIMTYAHO-4aCTOTHAsA XapakTepucTuka yCunuTens onpenensercs B
pexunume ? nepexonHoM; ? yCTaHOBMBLIEMCS; ? XONOCTOro Xo04a; ? HeIMHENHOM; ? NTMHENHOM.
BbibpaTb BapuaHT npaBuibHOro oteeta. 9.3. KoadogonuMEHT YaCTOTHBIX MCKaXEHWA yCunnTens
onpenensetcsa ? ? aMnanTyoHON XapakTePUCTUKON; ? HOPMUPOBAHHBIM KO3MPULNEHTOM YCUNEHWNS;
? (pa30-4aCTOTHOW XapakTEPUCTMKON; ? aMNANTYOHO-4aCTOTHOM XapakTePUCTUKON; ? NnepexonHOM
XapakTepucTnkoi. Belbpatb BapnaHT npaBuibHoro oteeta. 9.4. AMNIMTyoHas xapakTepuctuka
ycunutens no3eBonseT ? ? oueHUTb AUHAMUYECKUIA Onanas3oH BXOOHbIX CUrHAN0B ycunuTens; ?
OLIEHMTb YPOBEHb COBCTBEHHbIX WYMOB YCUNUTENS; ? OLEHNTb KO3COMULIMEHT YCUNEHUS MO TOKY; ?
paccymTatb KO3MULMEHTbI YACTOTHBIX UCKAXXEHWIA Ha BEPXHUX U HUXHUX YacToTax. Bol-bpaTtb
BapMaHT NpasuIbHOro OTBeTA.

Tema 7. knaccbl ycuneHus, obecneuyeHue Bbibopa pabouen TOUKH, LUYMbl B YCUTUTENSIX.
Knaccbl ycuneHus.

NeKunoHHoe 3aHsitne (1 yaca(os)):
Knacchbl ycuneHus. Paboyas Touka, ee 3agaHue.
npaktnyeckoe 3aHsitne (1 4aca(os)):

1. NabopatopHas pabota ?YCUMUTENb HN3KOW YACTOTbI?. ccnenyetcs npocTeiiwee
yCUnnTenbHoe yCTponcTeo ? yeunutenbHbli RC- kackan Ha GunonspHom TpaHanctope. OCHOBHble
N3y4aemble NONOXEHUS. YCUNUTENb - YyCTPOWCTBO, YBEMYMBAIOWEE MOLL-HOCTb BXOAHOrO CurHana 3a
CYET 3HEepPrun NCTOYHNKA MOCTOSIHHOrO Toka. AMNIMTYAHAA U aM-NanMTyOHO-4acToTHas
xapaktepucTukn. MpunHumn paboTbl TpaH3NCTOPHOro yeunutens. Paboyas Touka. Ctabunnsaums
paboyeit To4KkW. AHanM3 xapakTepucTuK yCUnuTens B pexume Manoro curHana. 2. JlaboparopHas
pabota ?PESOHAHCHbIV LC-YCUJTUTEJIb HA TPAH3WNCTOPE?. ViccnenyeTcs y3KOMONOCHbIN
ycunutenb Ha GunonsapHoOM TpaHancTope. BnnsiHme KonnekTopHo Harpy3kun Ha CBOMCTBA
ycnnutens. OCHOBHble U3y4yaeMble NonoxeHns. HazHayeHme, knaccugomkaums, CTpykTypa u
OCHOBHbIE XapakTepucTnkn ycunutensi. Cxembl TPaH3MCTOPHbIX YCUNTENEN BbICOKON YacTOTbl.
Pexumbl paboTbl ycunutenbHoro anemeHta. O606weHHas aKBMBaNeHTHas cXxeMa Pe30HAHCHOro
yennutens. KoagoguumneHT yCUneHns HanpsxeHus. AMOInTyaHO-4acToTHas U dpa3oyactoTHas
XapakTePUCTUKN PE3OHAHCHOM0 YyCUNMTENS.

Tema 8. OuddepeHumanbHbI ycunuresnb. YCUNUTEIb MOLLLHOCTU
neKkuunoHHoe 3aHsitne (1 yaca(os)):
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VpoeanbHbil audpgoepeHumanbHblil yeunutenb. Pexum no noctosHHOMyY ToKy. BxogHoe
conpoTMBieHre ana anpdpepeHumanbHoro u CUHGAasHoro curHanos. KoathduumeHT ycuneHus
andpdpepeHunanbHOro 1 CMHGAa3HOro CUrHasnos.

npaktnyeckoe 3aHsitne (1 yaca(os)):

VpeanbHbil audpgoepeHumanbHbiin yeunutenb. Pexum no noctosiHHOMy ToKy. BxogHoe
conpoTuBreHre ana anpdpepeHumanbHoro u CUHGAasHoro curHanos. KoathduumeHT ycuneHus
angogoepeHumnanbHOro 1 CMHEAa3Horo CUrHanos.

Tema 9. OTpuuarenbHble obpaTHbie CBSI3U B YCUNUTENSX.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

Obuwwme nonoxexus. OnpeneneHune. NonoxmTenbHble 1 oTpuLaTeNbHble 0bpaTHble CBA3M.
MapannenbHble n nocnegosarenbHble OOC. OOC no HanpsxeHuto 1 Toky. BnnsaHme OOC Ha
OCHOBHbIE XapakTepUCTUKN yCUNUTENS.

npaktnyeckoe 3aHsitne (1 4aca(os)):

OTpuuartenbHas nocnenoBarenbHas obpartHas CBA3b N0 HAMPSXEHWIO B yCUANTENE ? YMEHbLUAET
KO9(OOULMNEHT YCUNEHNS MO HANPSXEHUIO, YBENNYNBAET BXOLHOE CONPOTUBNEHMNE U BbIXOOHOE
COMNPOTMBAEHUNE; ? YMEHbLAET KOSMULNEHT YCUNIEHMS MO TOKY, YBENNYNBAET BXOLHOE
COMNPOTMBNEHUNE N Bbl-XOAHOE COMPOTUBNEHNE; ? YMEHDBLLAET KOIPULIMEHT YCUNEHNS NO
HanpPsXeHUo, yBENNYNBAET BXOOAHOE CONPOTUBNEHNE U YMEHBILAET BbIXOAHOE CONPOTUBNEHME; ?
yMeHbLWaeT KOAMULNEHT YCUNEHMNS NO HANPSXEHNIO, ? YMEHbLAET BXOAHOE COMPOTUBNEHNE Y
BbIXOHOE COMPOTUBNEHUE;

Tema 10. dnemeHTbl MUKPO3NIEKTPOHUKU. AHanorosble ycTponcTea. OnepaunoHHbIN
ycunurtenb

JNeKunoHHoe 3aHsitne (1 4aca(os)):

OCHOBHbIE XapakTepPUCTUKN ONepaLMOHHbIX yeunutenen. BHyTpeHHAS 1 BHELWHSAS KOPPEKUUS.
YCTOYMBOCTb ONEPALMOHHBIX YCUNUTENEN C OTPULLATENBHON 06paTHOW CBA3bIO Y CTONYMBOCTD
ycunutens Ha 6a3e OY npu eMKOCTHOW Harpyake [NoHATMe aHanoroBo MUKPOCXEMbI. TEXHONOrns
N3roTOBNEHUS aHANOroBbIX MUKPOCXEM. Ha-3HayeHne aHanoroBbix MUKPOCXEM, NX OCOBEHHOCTN.
npaktnyeckoe 3aHsitne (1 4aca(os)):

KOSCDCDVILWIGHT yCcuneHums, BXxogHoe 1 BbIXOOHOE COMPOTUBIIEHNE. OTpmuaTeanaﬂ 7
NnonoXuTe/ibHas O6paTHa$| cBa3b. KomMneHcaums Hanps>XxXeHns cMeweHns. KomneHcauns BnnsHus
TOKa cMmeweHns. KomneHcaums Hanps>XeHns CMelWeHns. KomMmneHcaums BAnNSHNSA Toka CMELLEHNS.

Tema 11. dyHKUMOHaNbHbIE YCTPOMUCTBA Ha OCHOBE onepaLUuoHHOro ycunurens
neKkuunoHHoe 3aHsitne (1 yaca(os)):

WHterpatop. dudpdepeHunarop. CymmaTopbl 1 BblYUTATENN.

npaktnyeckoe 3aHsitne (1 yaca(os)):

9.22. N30bpaxeHHas cxema SBNSeTCS ... 1) CyMMaTOpOM HanpsiXeHWit; 2) MHTerpaTtopoMm; 3)
angopepeHumnatTopom; 4) cpbazospaliartenem; 5) pasHOCTHbIM YCUNUTENEM C MHBEPTMPOBAHMEM
goasbl. BeilbpaTtb BapuaHT npaBuibHoro oteeta. 9.23. Onepaunn?mcnonb3yoTcs npu
npeobpa3oBaHMM aHaANOroBOro cUrHana B LMgpoBoi. 1) koampoBaHus; 2) cTpobrnposaHus; 3)
oMckpeTmaaumm; 4) 30HANPOBaHNS; 5) KBaHTOBaHMS. BbibpaTb BapyaHT NpaBuibHOrO OTBETA.
Tema 12. NeHepauus anekTpuyeckux konebaHun. MeHepaTtopbl CUHYcOMAanbHbIX KonebaHuin.
nekumnoHHoe 3aHsitTne (1 yaca(os)):

. OcHoBHble onpeneneHns. MNMoHaTne aBTokonebaTenbHON CUCTEMBI, yCnoBus banaHca ¢as u
6anaHca amnnuTyn. [eHepatopbl crHyconaanbHbix konebaHuii: RC -reHepatopbl n LC-reHepartopbl.
npaktudeckoe 3aHsitne (1 yaca(os)):

1. TabopartopHas pabota RC-TEHEPATOP. ccnenytoTcs yCcnoBms Nony4eHns CUHYCOMaaNbHbIX
KonebaHuii B cucTeMe ¢ onepaumoH-HelM ycunuteneMm. OCHOBHbIE N3Y4aeMble NMONOXEHUS.
"eHepaTop kak NnpeobpasoBaTtenb 3HEPTMU NCTOYHMKA MOCTOSAHHOMO TOKA B 3HEPrMi0 KonebaHuii.
"eHepaTop YCTPOMNCTBO C NONOXMTENbHOM 06paTHON CBS3bi0. YcnoBne 6anaHca goas n ycnosue
6anaHca amnnutyn. [1Ba Tna RC-reHepatopoB. YacToTHbIE XapakTEPUCTMKM YETbIPEXNONOCHMKA
BuHa. HacToTHble xapakTepucTukn pasocasuratolein uenu. YCnosme CnekTpanbHOn YUCTOThI
aBToOKOnebaHui.

Tema 13. PenakcauunoHHble reHepaTopbl
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nekumnoHHoe 3aHsitne (1 yaca(os)):
"eHepaTopbl penakcaumoHHOro Tuna: Mynbtusnbparop, 6nokunHr-resepatop, INNH.
npakTudeckoe 3aHsitne (1 yaca(os)):

1. TabopartopHas pabota ?MYJIbTUBNBPATOP?. NccnenytoTcs penakcaloHHble NPOLECChl B
CUCTEME C NONOXMUTENBHON 06paTHOI CBS-3bl0.

Tema 14. dneMeHTbl MUKPO3NEKTPOHUKU. LincbpoBsblie ycTponcraa.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

Knacchbl nHTerpanbHbix MuKpocxeM. CBA3b NPOM3BOANTENIbHOCTN, 3KOHOMUYHOCTM U
MOMEX0YCTONYMBOCTU C TEXHONOIMEN N CXeMOA Npmbopa. TexHOoNornyeckmne OCHOBBI
MUKPO-3NEKTPOHWKIW. [loarotoButenbHble onepauun. Anutakcus. TepMnyeckoe oKUcneHue.
INernpo-saHue. TpaBneHue. TexHnka macok. HaHeceHne ToHKMX nneHok. Metannmsauus.
CbopoyHble onepaunn. TeXHONOrns TOHKOMNEHOYHbIX TMOPUOHBIX MHTErpanbHbIX CXeM. TexHonorus
TON-CTOMNNEHOYHbIX TMOPUIOHBIX MHTErpanbHbIX CXeM. Mdonauuns anemeHToB. VHTerpanbHble anoabi.
MonynpoBoaHMKOBbIE pe3ncTopsbl. MonynpoBOOHNKOBBIE KOHOEHCATOPbI. DNEMEHTbI MAEHOYHbIX
NHTErpasnbHbIX CXEM.

npaktnyeckoe 3aHsitne (1 yaca(os)):

Knaccbl nHTerpanbHbix MUKpocxeM. CBA3b MPOM3BOANTENIbHOCTU, 3KOHOMUYHOCTM 1
MOMEX0YCTONYMBOCTU C TEXHONOIMEN N CXeMOA Npmbopa. TexHoNnorn4eckmne OCHOBbI
MUKPO-3NEKTPOHWKIW. [loarotoButenbHble onepauun. dnutakcms. TepMnyeckoe oKUCneHue.
INernpo-saHue. TpaBneHue. TexHnka macok. HaHeceHne ToHKMX nneHok. Metannmsauus.
CbopoyHble onepaunn. TeXHONOrns TOHKOMNEHOYHbIX TMOPUOHBIX MHTErpanbHbIX CXeM. TexHonorus
TON-CTONNEHOYHbIX TMOPUIOHBIX MHTErpanbHbIX CXeM. M3onauuns anemeHToB. VHTerpanbHble anoabi.
MonynpoBoaHMKOBbIE pe3ncTopsbl. MonynpoBOOHNKOBBIE KOHOEHCATOPbI. DNEMEHTbI MAEHOYHbIX
NHTErpasnbHbIX CXEM.

Tema 15. TTJ1-noruka. PyHKUMOHaNbHbIEe YCTPOMUCTBA Ha ocHoBe TTJ1-normku.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

TTJ1 Mnkpocxema Kak MHOrOBX00OBas nepeknoyaTenbHas cxema. HanpsxeHnune nura-Hus,
norundeckue yposHu. beictpoaenctene mukpocxem TTJ1. CoBmecTnmocTb Mukpocxem TT]1.
BbixoaHoi nmnepaHc. HarpysoyHas cnocobHocTb. Basosblin anemeHT 2UM-HE. BxoaHoit kackap, -
MHOIrOSMUTTEPHbIN TpaH3UcTop. MakcumanbHoe KONM4ecTBo aMUTTEpPOoB. Pasopasfe-nuTenbHbIN
kackag, doyHkums. KackogHbl BbIXOOHOW Kackag. basosas cxema. MiHonkatopHas Mukpocxema,
ynpasneHve BHeWHen Harpy3koi. Mapan-nenbHoe BkAYeHme no Bbixody. MoHTaxHble normyeckune
cpyHkumn. MNMposoaHoe NN, Tpex-ctabunbHblin 6ycpep nnu WinHHbIA npeobpasosatens. Peannsaums
TPETbEro COCTOSHMS.

npakTudeckoe 3aHsitne (1 yaca(os)):

TTJ1 Mukpocxema Kak MHOroBxoL0Bas rnepeknioyarenbHas cxema. HanpsxeHve nura-Hus,
norunyeckue yposHu. beictpogeinctemne mukpocxem TTJ1. CoBmecTnmocTb Mukpocxem TT]1.
BbixogHoi numnenaHc. HarpysoyHas cnocobHocTb. basosblii anemeHT 2U-HE. BxoaHoi kackap, -
MHOFOSMUTTEPHbIN TPaH3UCTop. MakcumanbHoe KONM4ecTBo aMUTTEpoB. Pasopasfe-nuTenbHbIN
kackagn, oyHkums. KackogHbl BbIXOOHOW Kackag. basosas cxema. MiHonkatopHas MUKpocxema,
ynpasneHue BHeWHen Harpy3koi. MNMapan-nenbHoe BkAYeHme no Bbixody. MoHTaXxHble normyeckune
oyHkumn. NMposoaHoe NN, Tpex-ctabunbHblii 6ychep nnu WiHHbIA Npeobpasosatens. Peannsaums
TPETbEro COCTOSHMS.

Tema 16. Tpurrepsbl, CyeTunku, peructpbl

nekumoHHoe 3aHsitTne (1 yaca(os)):

RS-tpurrepsl, D-Tpurrepsl, ik-Tpurrepsbl. JBon4HbIA cHeTYNK. JBONYHO-AECATUYHDBINA CHETYWK.
CyeTynKM € pasHbiM KOadhdumLmMeHTOM nepecyeta. Caosuroeble perncTpsl

npakTudeckoe 3aHsitne (1 yaca(os)):

RS-tpurrepsbl, D-Tpurrepsl, ik-Tpurrepsbl. JBon4HbIA cHeTYNK. JBONYHO-AECATUYHDBIA CHETYWK.
CyeTynKkM € pasHbiM KOahdmLmMeHTOM nepecyeta. Caosuroeble perncTpsl

Tema 17. AL

NeKuunoHHoe 3aHsitne (1 yaca(os)):
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Knaccudgoukaums no metonam npeobpasosaHust AL, BoinyckaeMblx B BUAE UHTErpasib-HbIX
mukpocxeM (MMC). Curma-penbta AUM. ALM nocneposatensHoro npubnuxexns. AL
nopaspsiaHoro ypaesHoBewnBaHus. MapannenoHole ALM. YCTpoicTBO BLIBOPKN 1 XPaAHEHUSI.
YnpouweHHas cTpykTypa. [NapameTpbl 1 xapaktepuctuku. BknioyeHne.

npaktnyeckoe 3aHsitne (1 4aca(os)):

BULE UHTErpanb-Hoix mukpocxem (MMC). Curma-gensbta AUN. AL nocnenosaTenbHOro
npubnunxenns. ALIMN nopaspsinHoro ypaBHoBewnBaHus. MNapannensHble ALM. YcTpoiicTBo BoiGOpKHM
N XpaHeHus. YnpoleHHas CTpykTypa. [apameTpbl n xapaktepucTuku. BknioyeHue.

Tema 18. LAIN
neKkuunoHHoe 3aHsitne (1 yaca(os)):

Lingopo-aHanoroselin npeobpasosartens (LIAl) - 3To ycTpoilcTBO Ans npeobpasoBaHns LMGPPOBOro
Koga B aHanorosblii CUrHaN No Benu4uHe, NponopumoHanbHon 3Ha4yeHunio koga. LAl ¢
cymmnpoBaHueM HanpsxeHuir. LAl ¢ neneHvem Hanpsaxenui. LA ¢ cyMMyupoBaHMeM TOKOB.
Martpuua R-2R. Ctatuyeckne napameTpbl U guHammyeckue xapakrepuctukm LIAM. MNorpewHocTtn
npeobpa3oBaHus.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Lingopo-aHanoro.elin npeobpasosartens (LIAl) - 3To ycTpoilcTBO Ans npeobpasoBaHns LMGPPOBOro
Koga B aHanorosbli CUrHaN No BeNu4MHe, NponopumoHanbHor 3Ha4yeHunio koga. LAl ¢
cymmupoBaHueM HanpsxeHuin. LAl ¢ neneHmem Hanpsaxenui. LAl ¢ cyMMyMpoBaHMeM TOKOB.
Martpuua R-2R. Ctatuyeckne napameTpbl U guHammnyeckue xapakrepuctukm LIAM. MNorpewHocTtn
npeobpasoBaHus.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
Hepens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dDopMbl KOHTPONS
CaMOCTOATENIbHOWN
pabortbl

Paspen

OucumnnuHbl CemecTp

Tema 1. Cob6CTBEHHbIE U
NpUMecCHble

1. [monynpoBoaHUKHN. 5 1
ONEKTPOHHO-ObIPOYHbIN
nepexon.

Tema 2.

2. (lMonynpoBogHUKOBbIE 5 1
anoapl.

Tema 3. bunonsipHbIv 5 5
" [TpaH3ncTop.

Tema 4. dopmanbHas u
pumsnyeckas
9KBMBANEHTHbIE CXEMBbI
" |bunonsipHoro
TpaH3ucTopa. ux
napameTpbl .

5 Tema 5. lNonesble 5 3
" [TPaH3UCTOPLI.

Tema 6. YcunutenbHble
6. [ycTpoitctea. Obwune 5 3
BOMPOCHI.

noaroToBka K 4

THbIN ONn
YCTHOMY Omnpocy yc onpoc
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 7. knaccbl
ycuneHus, obecnevyeHune
Bblbopa paboyeit To4ku, noaroToBka K o
7. WyMbl B YCUNUTENSAX. 5 4 YCTHOMY onpocy 4 YCTHBIN ONIpoC
Knaccbl ycuneHus.
Tema 8.
8 LdunddpepeHunanbHbiin 5 4 Egﬂ:ogﬁ:';%; 4 KOHTpONbHas
" lycunuTenb. Yceunuteno a6o€e paboTa
MOLLHOCTW P
Tema 9.
OtpuuarenbHble noaroToska K o
9. obpaTHble CBSI3N B 5 5 YCTHOMY Onpocy 4 YCTHBIN OMpoC
YyCUNNTENSIX.
Tema 10. OnemeHTbl
MUKPO3NEKTPOHUKN.
AHanorosble NOAroToBKa K o
10. o 4 THbIA On
0 YyCTPOWCTBA. 5 5 YCTHOMY OMnpocy ye onpoc
OnepaunoHHbIi
ycunutenb
Tema 11.
DyHKUNOHANbHbIE
11.|ycTpoiicTea Ha ocHoBe 5 6 nngrg;OBoKr? '; c 4 YCTHbI ONpocC
onepaunoHHoro y y onpocy
ycunutens
Tema 12. ['eHepauus
9NEKTPUNYECKUX
KonebaHui. MOAroToBKa K y
12. 4 THbIN On
"eHepatopbl 0 6 YCTHOMY onpocy ye onpoc
CUHycOonaanbHbIX
KonebaHui.
Tema 13.
13.|PenakcaunoHHble 5 7 nngFSJOBOKI_? '; c 4 YCTHbI ONpocC
reHepaTopbl y y onpocy
Tema 14. OnemeHTbl NOLrOTOBKA K
14, [MMKDPOSNEKTPOHNKN. 5 7 |koHTponbHo 4 KOHTpONbHas
“(Ln Bbl TPOWCTBA. T
Lindoposble ycTpoiicTea pabote paboTa
Tema 15. TT/1-noruka.
15 DyHKUMOHANbHbIE 5 8
‘lycTporicTea Ha OCHOBE
TTJ1-norukw.
Tema 16. Tpurrepol,
16. C 5 8
4eTYMKN, perncTpbl
17.|Tema 17. AU 5 9
18.|Tema 18. LIAT] 5 9
WNtoro 36

5. O6pa3oBareibHble TEXHONOMUU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

NcnonbaytoTes cnenytowmne coopMbl yuebHo paboTbl: nekumnm, camocTosTenbHas pabota
obyyatowerocs (BbIMONHEHVE MHAVBMAYAlbHbIX AOMALWHMX 3a4aHWUIA), KOHCYNbTaLUN.
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NeKUMOHHbIE 3aHATMS COMPOBOXOAIOTCS PeleHneM 3aay, 4To No3BonseT obyyaowmmes ny4die
yCBOUTb Matepuan nekumun. Vimetotcs Matepuansl Kypca nekuuin n onncaHuii nabopatopHbix paboT B
3NEKTPOHHOM BUIE.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Co6CTBEHHbIE M NPUMECHbIE NONYNPOBOAHUKN. DNEKTPOHHO-AbIPOYHbIN Nepexoa.
Tema 2. NonynpoBoaHUKOBbIE ANOAbI.
Tema 3. BunonsipHbIN TpaH3UCTOP.

Tema 4. dopmanbHas n cpusanyeckasi IKBUBaNIEHTHbIE CXeMbl GUMONSPHOro TpaH3ucTopa. ux
napameTpbl .

Tewma 5. NoneBble TpaH3UCTOPbI.
Tema 6. YcunurenbHble yctponcrtsa. O6Lime BOnpochl.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

9.1. AMNANTYQHO-4aCTOTHas xapakTepucTuka ? aTo rpacdmyeckas 3aBUCMMOCTb ? ? Moayns
KoadbdpuumeHTa nepenayn Ot 4acToTbl; ? aMNANTYObl BBIXOAHOrO HANPSAXEHUS OT BENNYMHDI
BXOOHOro curHana; ? koadodomumeHTa nepenayn Toka 6asbl B Lenb Konnektopa bunonsipHoro
TpaH3ncTopa; ? KO3ghULMEHTA YaCTOTHbIX UCKaXEHWA OT YacToTbl curHana. Belbpatb BapmaHT
npasunbHOro oteeta. 9.2. AMNAMTYAHO-4aCTOTHASA XapakTepucTuka yCunnuTens onpenensercs B
pexunume ? NnepexonHoM; ? yCTaHOBMBLIEMCS; ? XONOCTOro Xo04a; ? HEIMHENHOM; ? NTIMHENHOM.
BblibpaTb BapuaHT npaBuibHOro oteeta. 9.3. KoagogouUMEHT YaCTOTHBIX MCKaXEHWIA yCUnnTens
onpenensetcsa ? ? aMnanTyoHON XapakTePUCTUKON; ? HOPMUPOBAHHBIM KO3OMPULNEHTOM YCUNEHUS;
? (pa30-4aCTOTHOW XapakTEPUCTMKON; ? aMNANTYOHO-4aCTOTHOM XapakTePUCTUKON; ? NnepexonHOoM
XapakTepucTnkoi. Belbpatb BapmaHT npaBunibHoro oteeta. 9.4. AMNIMTyoHas xapakTepuctuka
ycunutens no3eBonseT ? ? oueHUTb AMHAMUYECKUIA Ananas3oH BXOOHbIX CUrHANoB ycunuTens; ?
OLIEHMTb YPOBEHb COBCTBEHHbIX WYMOB YCUNUTENS; ? OLEHNTb KO3GDMULIMEHT YCUNEHUS NO TOKY; ?
paccymTatb KO3MULMEHTbI YACTOTHBIX UCKAXEHWA Ha BEPXHUX U HUXHUX YacToTax. Bol-bpaTtb
BapMaHT NpasuIbHOro OTBeTA.

Tema 7. knaccbl ycuneHusi, o6ecneyeHne Bbibopa pabouyeit TOUKU, LYMbl B YCUSTUTENSIX.
Knaccbl ycuneHus.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

9.5. B ynpoLeHHON NprMHUMNUanbHOM CXEMe YCUIMTENBHOMO Kackaaa Ha BunonsapHoM TpaH3ucTope
COMNPOTMBAEHUNE B LIEMMW KONNEKTOPA CNYXNUT ANS ? ? yMEHbLEHNS HANPSXEHNS Ha KONNEKTOPE A0
HY>XHOI BENNYMHBI; ? YyMEHbLUEHUS KONIEKTOPHOMO TOKa A0 HY>XHOro 3HaYeHus; ? obecneveHuns
pexunma paboTbl N0 NOCTOSAHHOMY TOKY; ? CHATWS YCUNEHHOro HanpsxeHus. Bolbpatb BapuaHTt
npasunbHoro oTeerta. 9.6. Hanbonbwee ycuneHme no MowHOCTN obecneynBaeT kackan npu
BK/IIOYEHUN TPaH3MCTOpa No cxeme ¢ ? ? obwmm aMutTepom; ? obuwein 6a3oi; ? 06WUM KONNEKTOPOM:;
? 3a3eM/EHHbIM KOPyCcoM; ? 06LMM SMUTTEPOM N 3a3EMIIEHHBIM KOPNYCOM. BbibpaTb BapraHT
NpaBUIbHOrO OTBETA.

Tema 8. OlucbcpepeHumanbHbin yeunutenb. YCUAUTeNb MOLLHOCTU
KOHTponbHas paboTa , NpUMepHble BONPOCHI:

NaBopaTtopHas pa6ota JUNDDEPEHLIMANBHbBIVA YCUNUTENb. Oxapaktepn3osatb
AndpgoepeHLmanbHbIil yCUnuTesb Kak YCTPOWCTBO C ABYMS BXOogamu 1 Tpems Bbixogamu. Beectu
MOHATUS O CUMMETPUYHOIO U CUHAPA3HOro curHanos. [oyemy KoadoUUNEHT yCcuneHns
andodoepeHLmManbHOro curHana bonblue, 4em KoaMULMEHT YCUNEHUS CMHADA3HOro curHana?
[Moyemy BxoOHOE conpoTUBNEHNe ons oudodepeHLnanbHOro CUrHana MeHblle, YeM 0515 CUHGPasHoro
curHana? NopgasneHne cMHMasHoOro curHana B audpepeHLmanbHOM ycunutene.

Tema 9. OTpuuarenbHble obpaTHble CBSI3U B YCUTUTENSX.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:
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9.7. OTpuuatenbHas nocnenosartenbHas obpaTtHas CBSA3b Mo HAMPSXXEHWIo B ycunutene ?
yMeHbLlaeT KO3MULMEHT YCUNEHUS NO HAMPSXEHWIO, YBENNYMBAET BXOLHOE CONPOTUBAEHNE U
BbIXOLHOE COMPOTUBAEHUNE; ? YMEHbLWAET KOSMULMNEHT YCUNEHNS MO TOKY, YBENNYNBAET BXOLHOE
COMPOTMBNEHUNE N Bbl-XOAHOE COMPOTUBNEHNE; ? YMEHDbLUAET KOIPULIMEHT YCUNEHWUS MO
HanpPsXXeHUto, yBENNYNBAET BXOAHOE CONPOTUBNEHME M YMEHbLLAET BbIXOAHOE CONPOTUBNEHME; ?
yMeHbLWaeT KO3MULNEHT YCUNEHUS MO HAMPSXEHNIO, ? yMEeHbLlaeT BXOAHOE COMPOTMBEHNE U
BbIXOLHOE COonpoTMBReHune; BolbpaTb BapuaHT npaeunbHoro oteeta. 9.8. OtpuuaTenbHas
napannenbHas obpaTtHas CBs3b MO HANPSXXEHWUIO B ycunuTene ? yMeHbwaeT KO3MULNEHT yCUneHms
MO HanpPsXXeHuto, ? yBenmymBaeT BXOLHOE CONPOTMBIIEHNE U BbIXOAHOE COMPOTMBEHNE; ?
yMeHbLaeT KO3MULNEHT YCUNEHMS MO TOKY, YBENNYMBAET BXOLHOE CONPOTUBNEHNE W Bbl-XOAHOE
COMPOTUBNEHUNE; ? YMEHbLAET KOSKMULMNEHT YCUNIEHNS MO HANPSXXEHWUIO, yBENNYMBAET BXOLHOE
COMPOTMBNEHNE N YMEHDBLIAET BbIXOAHOE COMPOTUBNEHUNE; ? YMEHbLWAET KOSMUUMNEHT YCUNEHNS MO
TOKY; ? yMEHbLUAET BXOAHOE CONPOTUBNIEHNE U BbIXOAHOE CONPOTUBNEHWE; BbibpaTb BapuaHT
NpaBUIbHOrO OTBETA.

Tema 10. dneMeHTbl MUKPO3NEKTPOHUKU. AHanorosble ycTporncTea. OnepauyoHHbIN yCunutenb
YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

OnpepneneHne onepaunoHHoro yeunutens. Victopusa cospanus. CTpykTypa npocTeiiwe-ro
onepaumoHHoro ycunutens. OCHOBHblE NapamMeTpbl U XapakTepucTuku. Metoabl yMeHbLIEHNS
npevida Hyns. oeanbHblii onepaumoHHbIn yeunutens. BknoyeHne peanbHOro onepaumoHHOro
yCUNUTENs, KOPPEKLMS YaCTOTHOM XapaKTepPUCTHKM.

Tema 11. DyHKUMOHaNbHbIE YCTPOMUCTBA HA OCHOBE OMNepaLMOHHOro yecunurTens
YCTHbI OMPOC , MPUMEPHbIe BOMPOCHI:

NHeepTupyowmin yeunutens. HenHsepTupyowmin ycunutenos. NoBTopuTtens Hanpsaxe-HuS.
NusepTtupyowmnii cymmartop. ViHterpatop. OdudpdoepeHunarop. dasospalarens. Jlorapnd-mmyeckumi
yCuUnuTenso.

Tema 12. NeHepauus anekTpuyeckux konebaHun. FeHepaTopbl CUHYcOMAanbHbIX KonebaHui.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. TabopartopHas pabota RC-TEHEPATOP. NccnenytoTcs yCnoBms Nony4eHns CUHYCOMaaNbHbIX
KonebaHuii B cucteMe ¢ onepaumoH-HelM ycunuteneM. OCHOBHbIE N3Y4aeMble NMONOXEHUS.
"eHepaTop kak NnpeobpasoBaTesb 3HEPTMU NCTOYHMKA NOCTOSIHHOMO TOKA B 3HEPT M0 KonebaHuii.
"eHepaTop YCTPONCTBO C NONOXMTENbHOM 0BpaTHON CBS3bi0. YcnoBne 6anaHca goas u ycnosue
6anaHca amnnutyn. [1Ba Tna RC-reHepatopoB. YacToTHblE XapakTePUCTMKM YETbIPEXMOMOCHMKA
BuHa. HacToTHble xapakTepucTukn hasocasurarolen uenu. YCnosme CnekTpanbHOn YUCToThl
aBTokonebaHwii. JlabopatopHas pabota LC-TEHEPATOP AstokonebaHusi. Msirkoe n xéctkoe
camoB030yxaeHune aBTokonebarenbHol cuctembl. iccnenosaHne TpaHanctopHoro LC-reHepaTopa
METOOO0M CpedHeln KPyTU3Hbl. MIamepeHune cpefHen KpyTU3Hbl.

Tema 13. PenakcauunoHHble reHepaTopbl
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

NabopatopHas pabota CUHXPOHU3ALNA FTEHEPATOPA NMMHEVHO-U3MEHSAIOWErOCH
YcTaHaBnmBatoTcsa TpeboBaHus Kk anemeHTam naeanoHoro [NNNH. OnHonepexonHbii TPAH3UCTOP Kak
ynpasnsiemblit KoY. MpuHyautenbHas cuHxponmnadauns MNNH. Obnactn CUHXpOHU3aumMn npu
CUHXPOHN3aLMM CUrHanamm pasnnyHon oopmsbl. SBneHne caMosKkpaHUpPOBaHUS.
SkcnepuMeHTanbHoe onpeneneHne obnacTen CMHXPOHM3aUUN NPY pasniMyHbIX popmMax
CUHXpOCUrHana.

Tema 14. dneMeHTbl MMKPO3NEKTPOHUKU. LincpbpoBblie ycTponcrea.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Knaccbl nHTerpanbHbix MUKpocxeM. CBA3b NPOU3BOANTENIbHOCTU, 3KOHOMUYHOCTM U
MOMEX0YCTONYMBOCTU C TEXHONOMNEN N cXeMoit Npmbopa. TexHonorn4eckne OCHoBbI
MUKPO-3N1EeKTPOHUKK. [1oaAroToBUTENbHBIE OnNepauun. Anmutakcus. TepMmnyeckoe OKUCNEHE.
Nervnpo-BaHne. TpaBneHue. TexHuka macok. HaHeceHne ToHkmx nneHok. Metannnsaumst. C60poyHble
onepaumun. TeXHONOrms TOHKOMAIEHOYHbIX TMOPUAHBIX MHTErPabHbIX CXeM. TexHonorms
TON-CTOMNNEHOYHBIX TMOPUOHBIX MHTErpanbHbIX CXeM. Monsumns anemeHToB. NHTerpanbHble Anoabi.
MonynpoBoaHWKOBbIE pe3ncTopsbl. MonynpoBOOHNKOBbIE KOHOEHCATOPbI. DNEMEHTbI MAEHOYHbIX
NHTErpasibHbIX CXEM.
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Tema 15. TTJ1-noruka. PyHKUMOHaNbHbIe yCTpoMncTBa Ha ocHoBe TTJ1-noruku.
Tema 16. Tpurrepbl, C4eTunku, perucrTpsbl

Tema 17. ALLIN

Tema 18. LAIN

Tema . UToroeasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
1. SPICE-opueHTMpOBaHHbIE CUMYNATOPbI 3NIEKTPOHHbBIX CXEM

2. lHdbopmMaumnmoHHO-n3MepuTenbHble CUCTEMbI

3. Knaccudpukaums narynkos onan4eCcKux BenmnymH

4. [aTt4mkm HanpsxxeHus

5. datynkm Toka

6. Jatynkun 3apsna

7. MNapameTpuyeckne faTtymkm CUrHanos

8. MocToBble n3amepuTesnbHble CXEMbI

9. N3mepuTenbHble MOCTbl MEPEMEHHOMO TOKa

10. lMapameTpbl MHTErpanbHbIX ONepaunoHHbIX yecunutenen; nepegarodyHas xapakrepuctuka OY
11. NapameTpbl MHTErpanbHbIX ONepaLmoHHbIX YCUNUTenen; BxoaHole xapakrepuctmkm OY

12. MapameTpbl MHTErpanbHbIX ONepaunoHHbIX yCUnuTenen; npenenbHble aKcnnyaTaLlnoHHble
pPEeXUMbI

13. lMapameTpbl MHTErpanbHbIX ONepaunoHHbIX ycunutenen; auHammyeckue cesomncrea OY

14. Knaccungpukaums nHterpanbHbIX onepaunoHHbIX yeunutenem

15. MeToabl aHanusa ycunuTtenen: NHXeHepHbIn noaxon

16. MeTonbl aHannsa ycunutenei: KnbepHeTU4YeCcKmnin Nnoaxon

17. MeTonbl aHannsa ycunutenen: CUCTEMOTEXHNYECKNIA NOOX0L

18. CTpyKTypa norpewHocTen ycunmtenen

Bunet & 1

1. Pan ®dypbe. Tpu goopMbl 3anmcu.

2. OnpepneneHve pyHkunin Xesncanna n Jupaka.

3. dnekTpoBakyyMHbIn Tprod. BonbT-aMnepHble xapakTepPUCTUKN. DKBUBANTEHTHASA CXeEMa.
[MpnmeHeHwue.

buner @ 2

1. CBA3b 9HEPreTMYeckKnx N CcnekTpanbHblX XapakTepucTUK CUrHasOoB.

2. [NepexogHas xapakTepuctmka NHTErpupyowen Lenu.

3. OneKTpoBaKkyyMHbIn TeTpoA. BonbT-aMnepHble xapakTepuctukn. OKBMBANEHTHAs Cxema.
[MpuMeHeHue.

Buner @ 3

1. CnekTpbl MOLYNMPOBaHHbIX curHanos. [Npeobpa3oBaHune cnekTpa curHana npu amnamTyoHOW
LeMoaynsLumn.

2. lNepexogHas xapakTepuctmka andpgoepeHumpyowen Lernw.

3. ONeKTpoBaKkyyMHbI NeHTo4. BonbT-aMnepHble XxapakTepuctukn. OKBUBANEHTHAs cxema.
[MpuMeHeHue.

Bunet ¢ 4

1. CnekTp Nneproam4yeckon NnocnenoBatebHOCTU NPSAMOYrOfibHbIX UMMYNbCOB.

2. lnHamnyeckoe npencrasneHne curHana gyHkumen sknoveHmns. Vinterpan Lioamens.
3. OnekTpoHHO-Ny4eBas Tpyobka.

Bunet @ 5
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1. CnekTp 0AMHOYHOro NPSIMOYrofbHOro umnynbca. CnekTpanbHas NNoTHOCTb curHana. Mpsmoe u
obpaTHoe npeobpasoBaHne dypbe.

2. InHamnyeckoe npencTtasneHne curHana genota- pyHkumen. Muterpan Oioamens.
3. BunonspHbI TPaH3UCTOP. YCTPONCTBO, XapakTEPUCTUKIN, SKBUBANIEHTHbLIE CXEMbI.
4.

BunonspHbin TpaH3ucTop. YCTPOWCTBO, NPUHUMM OEACTBUS, BONbT-aMMNepHble XapakTepuUCTUKN,
9KBMBANIEHTHbIE CXEMBbI.

5.

bunetr @ 6

1. CeowicTBa NnpeobpasosaHns dypbe.

2. CB5A3b YaCTOTHbIX N BPEMEHHbIX XapaKTePUCTUK TMHENHOM LiEenu.

3. CobCTBEHHbBIE U NPUMECHbIE MONYNPOBOAHVKN. DNEKTPOHHO-AbIPOYHbI Nepexod. Ero
BOMbT-aMnepHas xapakTepucrtmka, CBOACTBA.

bunetr @ 7

1. CBSA3b CNEKTPOB BXOAHOIO 1 BbIXOAHOIrO CUrHANOB IMHENHOM LN Ha NpUMepe y3KOMonoCHOro
ounbTpa NPy NOCTYMNNEHUN HA HEMO NEPUOANYECKO NOCNEn0BATENBHOCTM NPSIMOYTOfIbHbIX
MMMY/bCOB.

2. OnpegneneHune coyHKumin Xesmcanna n upaka. Vix cesoncTsa.
3. OcHoOBHble TUNbl Anonos.. Vx ceBoincTea U NpUMEHeEHNe.

Bunetr @ 8

1. CnekTpbl MOLYNUPOBaHHbIX CMrHaNoB. MpeobpasoBaHue cnekTpa curHana npu aMmnanTyaHow
LEMOLYNSALMN.

2. MNepexonHas 1 UMNynbCcHas xapakTepUCTUKM UHTErPUPYIOLLEN Lenu.

3. bunonsipHbIii TpaH3MCTOP. YCTPOMWCTBO, MPUHLMM LEACTBUS, BONbT-aMMNePHbIE XapakTepucTuku,
3KBMBANIEHTHbIE CXEMbI.

Bunetr € 9

1. HacToTHbIN MeToA pasaeneHms curHanos. [NpruemMHUK NpsiMoro yCuneHums.
2. lNepexogHas n nMNynbcHasa xapakTepuctTukn gudocbepeHunpyowen Lenu.
3. OnekTpoHHO-Ny4eBas Tpybka.

BuneTt @ 10

1. YacToTHbIA MeToq pasaeneHns curHanos. MNpeobpasoBaHne YacTtoTtbl. CynepretepoanHHbIi
NPUEMHUK.

2. lnHamnyeckoe npencTtasneHue curHana oyHkumen sknodeHuns. Muterpan Oioamens.

3. lNoneBow TpaH3UCTOP C YNpPasnsoWmMM p-n NepexonoM. YCTPONCTBO, NMPUHUUN OeACTBUS,
XapakTepUCTUKN, 9KBUBANEHTHbIE CXEMbI.

Bunet ¢ 11

1. MoHATMe WNpKHBI cnekTpa curHana.

2. lnHamnyeckoe npencrasneHue curHana genbrta-gyHkumen. iHterpan Hioamens.

3. lNoneBble TPaH3UCTOPbI C U30IMPOBAHHBIM 3aTBOPOM. BCTPOEHHbIN 1 MHOYLMPOBAHHbIV KaHanbl.
XapakTepuCTUKN. DKBUBANEHTHbIE CXEMbI.

Bunet @ 12

1. Pag ®ypbe. Tpn chopMbl 3anucu.

2. CBSI3b BPEMEHHbIX 1 YAaCTOTHbIX XapakTepPUCTUK TUHENHON Lenu.

3. TvpucTop B pexume OUHUCTOPA U pexume TpuHUCTopa. YCTPONCTBO, XapakTepucTmka,
NpUMeHeHe.

Bunet @ 13

1. CnekTp nepuoany4eckorn nocnenosarenibHOCTU NPSMOYrONbHbIX UMMYbCOB.

2. MepexogHas v MMNyNbCHas XapakTePUCTUKN N UHTErPUPYIOWEN Lenn.
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3. OgHonepexoaHbI TpaH3UCTOP. YCTPOMCTBO, XapakTepuctmka, NpuMeHeHne.

Bunetr @ 14

1. CBA3b 9HEPreTM4eckKom 1 CnekTpanbHON XxapakTepucTuk curHana.

2. [NepexogHas n nMNynbcHasa xapakTepuctTukn gudodepeHunpyowen Luenu.
3. ONEeKTPOHHbIN ycunutenb. Yucnoeble napameTpbl U XxapakTepPUCTUKN.

Bunet @ 15

1. CnekTpbl MOOYNMPOBaHHbIX cUrHanoB. MNpeobpa3oBaHne cnekTpa Npy amnaMTyoHOM
Jemonynsauun.

2. CBSI3b HACTOTHbIX U BPEMEHHbIX XapakTePUCTUK NMMHERHOMN Lenw.
3. MprHUMN NapamMeTpr4ecKoro 1 aNEKTPOHHOMO YCUNEHNS.

bunetr @ 16

1. NoHATME WNPUHBI CNEKTpa curHana.

2. OnpepneneHune yHKUUN BKNOYEHNS XeBucanaa n genbta-goyHkumm dupaka.
3. Uncnosble napaMeTpbl U XapakTEPUCTUKN SNEKTPOHHOIO YCUIUTENS.

Bunetr ¢ 17
1. HacToTHbIN MeTOon pasfeneHns curHanos. [NpueMHUK NPsSMoro yCuneHus.

2. [lepexogHas xapakTepucTtmka nuHenHon uenun. Ee yucnoeble napametpsbl. ViMnynbcHas
XapakTepucTuka nMHemnHom uenu.

3. MpuHLMN napaMeTpr4ecKoro 1 NPUHLMM 9NEKTPOHHOTO YCUNEHWSI.

BuneTt @ 18

1. YacToTHbIn MeToq pasaenexns curHanos. MNpeobpasosaHue YacToTbl. CynepreTepoanHHbIi
NPUEMHUK.

2. lnHamnyeckoe npencrasneHue curHana oyHkumen sknodeHuns. MHuterpan Oiwoamens.
3. OnekTpoHHO-ny4eBas Tpyobka.

bunetr @ 19

1. NoHATME WNPUHBI CNEeKTpa curHana.

2. InHamnyeckoe npencrasneHne curHana genbrta-gpyHkumen Oupaka. NHterpan Ooamens.
3. CobCTBEHHbIE 1 NPUMECHbIE MONYNPOBOAHUKNA. DNEKTPOHHO-AbIPOYHbIA Nepexo.
BonbT-aMnepHble xapaktepuctukun. CBoncTea.

Bunet ¢ 20

1. CnekTp Nnepnoamnyeckor nocnenoBaTenbHOCT NPSAMOYTrONbHbBIX UMMYNbCOB.

2. lNepexogHasa n nMNynbCHasa XxapakTepPUCTUKN UHTErPUPYIOLLER Lenu.

3. bunonsipHbIli TpAH3MCTOP. YCTPONCTBO, MPUHLMM LEACTBUS, XapaKTepPUCTUKN, SKBUBANEHTHbIE
CXEMBbI.

bunet @ 21

1. CnekTp oamHo4HOro curHana. CnektpanbHas nnoTHOCTb. MNpeobpa3oBaHns Pypbe.
2. [NepexogHas n UMMyNbCHas XxapakTepUCTUKN ONPGEPEHUMPYIOLER LEMNW.

3. OneKkTpoBaKyyMHbIN Anon. XapakTepuctukn, CBOMCTBA, NPUMEHEHNE.

Bunet @ 22

1. CBoiicTBa npeobpasoBaHns dypbe.

2. CBSI3b 4aCTOTHbIX N BPEMEHHbIX XapakTepuUCTUK TMHENHON Lenu.

3. OnekTpoBakyyMHbI Tproa. XapakTepucTuku, CBOMCTBA, 9KBMBANEHTHAsA CXeMa, MpUMEHeEHMe.

Bunet @ 23

1. MoHATME WnpUHBI CnekTpa curHana.

2. OnpepneneHue pyHKUUN BKNoYeHNs XeBucanaa n genbta-coyHkumm dupaka. Nx ceoncTsea.

3. OnekTpoBakyyMHbI TETPO4. XapakTepucTnkn, CBOMCTBA, SKBUBANEHTHAS CXeMa, MPUMEHEHNE.
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Bunet ¢ 24

1. CBS13b CNEKTPOB BXOAHOIO M BbIXOAHOIO CUrHAN0B Ha NpuMepe AndcpepeHLmpytoLeit Lenmu npu
NOCTYNNEHUN HA Hee NePUOLMNYECKON NOCNeLoBaTENbHOCTM NPSAMOYTONbHbIX UMMYNIbCOB.

2. CB5I3b BPEMEHHbIX 1 YAaCTOTHbIX XapakTePUCTUK TMHENHON Lenu.
3. Hncnosble napameTpbl U XapakTePUCTUKN 3NEKTPOHHOrO yCUnmTens.

Bunet @ 25

1. CBA3b CMEKTPOB BXOLHOIO M BbIXOLHOIrO CUrHANOB Ha MPUMEPEe NHTErPUPYIOLLER Lenu npu
MOCTYNNEHUN Ha Hee NePUOANYECKON NOCNef0BaTENBHOCTU NPSAMOYTONbHBIX UMMYNbCOB.

2. NepexogHble xapakTepucTKy MHTErpupyowen n augdepeHunpyowen Lenen.

3. OneKkTpoBakyyMHbI NeHTod. BonbT-amnepHble XapakTepucTKi, SKBUBaNEHTHAs cXema,
NPUMeHeHMe.

4.

Bunet ¢ 26

1. CeoiicTBa npeobpasoBaHus dypbe.

2. InHamnyeckoe npencrasneHne curHana gyHkumen sknoveHmns. Vinterpan dioamens.
3. Monesow TpaH3MCTOP C YyrNpaBnsoWmM p-n NepexonoM.

Bunet @ 27

1. YacToTHbIn MeToq pasaeneHns curHanos. MNpeobpasoaHme YacToTbl. [NpuemMHmK
cyrnepreTepoauHHOro Tuna.

2. [lnHammyeckoe npeacTasneHve curHana aenbta-gyHkumen Jupaka.
3. MoneBble TPaH3UCTOPbI C M30NNPOBAHHBLIM 3aTBOPOM. BCTPOEHHbIN 1 MHAOYLMPOBaHHbIA KaHanbl.

Bunet & 28

1. CBA3b CMEKTPOB BXOOHOI0 U BbIXOOAHOIO CMrHanoB Ha NpuMepe y3KONonoCHOro punbtpa npu
NOCTynneHnn Ha Hero I'IGpI/IO,D,I/I‘-IGCKOI?I nocnenoBaTeNlbHOCTU NPAMOYTroJibHbIX UMMYNbCOB.

2. lNepexogHas n nMNynbCcHasa xapakTepUCTUKN NHTErpupyrowen n gudpepeHumnpyowwen uenei.
3. TvpucTop B pexume OUHUCTOPA U B peXMMe TPUHUCTOpA.

BuneT @ 29

1. CnekTp 0OAUHOYHOr0 NPAMOYronbHOro nMnynbca. CnekrtpanbHas NnoTHOCTb. MpeobpasoBaHns
dypbe.

2. CB$I3b YaCTOTHbIX M BPEMEHHbIX XapPakTEPUCTUK NMHERHOW Lienu.
3. MpyHUMN NapamMeTPUYECKOro U NPUHLIMN 3NEKTPOHHOMO YCUNEHNS.

BuneT @ 30
1. NoHATME WNPUHBI CNEKTpa curHana.
2. OnpepeneHne oyHKUUKM BKOYEHNS XeBucanna n genbta-pyHkumm dupaka.

3. CobCTBEHHbBIE M MPUMECHbIE NONYNPOBOAHMKUN. DNEKTPOHHO-ABIPOYHbIA Nepexoa.
BonbT-amnepHas xapaktepuctmka. Coiictaa.

7.1. OcHOBHas nuTteparypa:

1. BypkoB A. T. OnekTpoHmka 1 npeobpasoBaTenbHas TexHUKa: Y4ebHuk gns cneumnanmctos: B 2
Tomax Tom 1: OnekTpoHuka / bypkos A.T. - M..:YML X AT, 2015. - 480 c.: 60x84 1/16. - (Bbicwee
obpasosaHue) (Mepennét) ISBN 978-5-89035-796-0. [OnekTpoHHbIn pecypc] Cant SB5C 3HaHunym.
Pexwum goctyna: http://znanium.com/bookread2.php?book=528086 - cBo604HbIiA.

2. bypkos A. T. SnekTpoHuka n npeobpasdoBartenbHas TexHuka. T. 2: DneKTpoHHas
npebpasoBatenbHas TexHuka: YuyebHuk / Bypkos A.T. - M.:YML, X AT, 2015. - 307 c. ISBN
978-5-89035-795-3. [OnekTpoHHbIn pecypc] Cant O9BC 3HaHnyMm. Pexum goctyna:
http://znanium.com/bookread2.php?book=947354# - cBO6OOHbIN.
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3. MeTpocsHu K. O. DnekTpoHuka nHTerpanbHbix cxeM. JlTabopaTtopHble paboTbl 1 YNpaxXHEHUS:
YyebHoe nocobue / MetpocsHy K.O., KoabiHko IM.A., Ps6os H.W.; Moa pea. MetpocsHy K.O. -
M.:COJIOH-Mp., 2012: ISBN 978-5-91359-213-2. [9nekTpoHHbIV pecypc] Cant O5C 3HaHunyM.
Pexwum poctyna: http://znanium.com/bookread2.php?book=892456 - cBo60aHbIiA.

4. ®puck B. B. Teopusa anekTpnyeckmx Lernemn, CXeMoTEXHUKA TENEKOMMYHWKaLNOHHbBIX YCTPOWCTB,
panvonpueMHbIe YCTPONCTBA CUCTEM MOBUNBHOW CBSI3M,paanONpPUEMHbIE YCTPONCTBA CUCTEM
pannocesian 1 paguonoctyna: JlabopaTtopHblii npakTukym-1ll YyebHoe nocobue / dpuck B.B.,
NosruHos B.B. - M.:COJIOH-Ip., 2016. - 480 c.: un. ISBN 978-5-91359-167-8. [OneKTPOHHbIi
pecypc] Cant 36C 3HaHuyM. Pexum pgoctyna: http:/znanium.com/bookread2.php?book=884455 -
CBOOOHBIN.

5. ®ponos B. A.

OnekTpoHHas TexHnka.4.2 CxeMoTexHmKa aNeKTPOHHbIX CXeM: YyebHuk / dponos B.A. - M.:dI'BY
Aro 'YMU XAOT', 2015. - 611 c.: ISBN 978-5-89035-836-3. [9nekTpoHHbIN pecypc] Cant 3bC
3HaHuyM. Pexum poctyna: http://znanium.com/bookread2.php?book=892495 - cBo60aHbIIA.

7.2. lononHutenbHasa nuteparypa:
1. Tutos B. C.

lMpoekTnpoBaHne aHanoroBbix 1 LMAPOBbIX YCTPOMCTB: Y4ebHoe nocobue / B.C. Tutos, B.U.
MeaHoB, M.B. Bobbipb. - M.: HALL UHDPA-M, 2014. - 143 c¢.: 60x88 1/16. - (Bbicwee obpa3oBaHue:
BakanaBpuar). (obnoxka) ISBN 978-5-16-009101-3, 500 ak3. [9nekTpoHHbI pecypc] Caiit S6C
3HaHnyM. Pexum goctyna: http://znanium.com/bookread2.php?book=422720 - cB60OHbIA.

2. anbnepuH M. B.

AnekTpoHHas TexHuka: YuebHuk / M.B. ManbnepuH. - 2-e nsga., ucnp. u gon. - M.: U ®OPYM: HML,
NH®PA-M, 2014. - 352 c.: un.; 60x90 1/16. - (MpodgeccrmoHanbHoe obpasoBaHue). (nepennet) ISBN
978-5-8199-0176-2. [OnekTpoHHbI pecypc] Cant OBC 3HaHunyMm. Pexum goctyna:
http://znanium.com/bookread2.php?book=420238 - cBO6OAHbIIA.

3. MupuHa T. B.

MupuHa, T. B. ®yHKUMOHaNbHbIE 9NEKTPOHHbIE Y3/bl UBMEPUTENbHbBIX Y ANarHOCTUYECKUX CUCTEM
[OnekTpoHHbI pecypc] : yueb. nocobue / T. B. MupuHa, H. B. MupuH.; Hayu. pen. B. I.'yces - 3-e
n3g., ctep. - M.: ®JINMHTA, 2012. - 271 c. - ISBN 978-5-9765-1518-5. [OnekTpoHHbI pecypc] Cant
9BC 3HaHuyMm. Pexum goctyna: http://znanium.com/bookread2.php?book=456265 - cBO6OAHBINA.

7.3. UHTepHeT-pecypcChbl:

? Cait y4ebHbix nocobuin kadbenopbl pagnoduanku - http://student.istamendil.info
Cant kapenpbl pagmnodounsnkm - http://radiosys.ksu.ru

9bC 3HaHuym - http://znanium.com/

9bC KHura®oHg - http://www.knigafund.ru/

9b6C JaHb - http://e.lanbook.com/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHVEe ONCUUNAVHBI "ONEeKTPOHMKA U CXEMOTEXHUKA" npeanonaraeT Ucnonb3oBaHne
Cnenyowero MmatepranbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

OcgoeHrve gncuunnuubl 51.B.04.2 PAONODPUNINKA N PAONOSNEKTPOHWKA npennonaraet
NCMONb30BaHNe Creayowwero MaTepunanbHO-TEXHNYECKOro obecneyeHms:

MpUHTEP 1 KCEPOKC ANS CO3AaHUS pa3aatoyHbIX MaTepuanos.
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTtukamm He Huxe Intel Cre i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyeHms: USB, audi, HDMI. NiHTepakTBHas TpmbyHa npenoaaBatens sBnsieTCs K4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOH-HO-b6mbnunoTteyHo cnucteme " bubnmoPoccrka", LOCTyn K KOTOPOW NpenocTaBneH
obyyatowmmcs. B O6C " BubnuoPoccuka " npeactaBneHbl KONNEKLMN akTyanbHON Hay4YHO 1
y4yebHoW nuTepaTtypbl N0 ryMaHWTapHbIM HaykaMm, BKovaowme B cedbs nybnmkaumm seayiumx
POCCUACKNX N30aTeNbCTB r'yMaHUTapHOW NUTepaTypbl, U30aHWUS HA aHIMMACKOM S3blke BeayLnX
amMepuKaHCKMX 1 eBPOMencKnx n3parenbecTs, a TakxXe peakne n ManoTmpaxHbie n3gaHus
POCCUINCKMX pernoHanbHbix By3oB. 9bC "bubnmoPoccuka" obecneymBaeT WMPOKNIA 3aKOHHbIA
LOCTYN K HeobXxoaAMMbIM A4n8 06pa3oBaTenbHOro Npouecca N3faHnsam ¢ MCNonb30BaHNEM
WHHOBALIMOHHbIX TEXHOMOIMIA 1 COOTBETCTBYET BCEM TPEOOBaHNSAM doefepanbHbiX FOCYAapCTBEHHbIX
obpasoBaTesbHbIX CTaHAapTOB Bbicwero obpasosaHusa (PrOC BO) HoBoro nokoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOH-HO-6mnbnnotedHoin cucteme "ZNANIUM.COM", gocTyn K KOTOPOW NpeaocTaBneH
obyyatowmmest. 96C "ZNANIUM.COM" conepXunT Npon3BeaeHNst KPYNMHENWNX POCCUACKUX YYEHDIX,
pyKoBOAUTE-NEN rocyaapCTBEHHbIX OpPraHoB, NpenofasaTenein Beaywmx By30B CTPaHbl,
BbICOKOKBaNMPULMPOBAHHbBIX CMeunanicToB B pasnnyHbix cgpepax busHeca. PoHn 6ubnmnotekm
COOPMUPOBAH C Y4ETOM BCEX N3MEHEHMIN 0Bpa3oBaTeNbHbIX CTAHAAPTOB W BK/KOYAET Y4EOHMKMN,
y4yebHble nocobusi, YMK, moHorpadomm, aBtopedpepartbl, aguccepraunm, SHUMKNONeann, Cnosapu 1
CMPaBOYHUKMN, 3aKOHOAATENIbHO-HOPMATMBHbIE OOKYMEHTbI, CrieunanbHble NepMoanyYeckne n3gaHns
N N30aHuns, Bbinyckaemble nsgarenbcteamu By30B. B HacToswee Bpems 35C ZNANIUM.COM
COOTBETCTBYET BCeM TpeboBaHMAM henepanbHbIX FroCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbicwero obpasosanus (PrOC BO) HOBOro NOKONEHUS.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOH-HO-6rbnmoTeyHon cnucteme Naparenbcrea "flaHb", LOCTYN K KOTOPOW NpenocTaBneH
obyyatowmmcs. 96C N3patenbctea "/laHb" BKOYAET B ce651 aNEKTPOHHBIE BEPCUMN KHUT
nspartenbcrea "flaHb" 1 Opy-rux Beaylwmx n3natenbctB y4ebHOM nuTepatyphbl, a TakXe 3NEKTPOHHbIE
BEPCUM Nepuoanyecknx n3-aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U ryMaHnTapHbiM HaykaMm. 9bC
N3patenbcTea "flaHb" 06ec-neymBaeT OOCTYN K HAYYHOW, y4eOHON nuTepaTtype 1 Hay4YHbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIO 1 y4ebHbIM nnaHoM no
HanpaeneHno 16.03.01 "TexHnyeckasa domsunka" n Npogouo NOAroTOBKM He NPesyCMOTPEHO .
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