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Mporpamma omcuunnmHbl "OcHOBbI paamoanekTpoHnku"; 011800.62 Pagnodmnsmka; ooueHT, K.H. (aoueHT) TiopuH B.A.

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

Llenbto ocBoeHunsa gucumnnundbl (Mogyng) 63.65.11 "OCHOBbI PAOVNOS3JIEKTPOHUKW" aBnsetcs
npnobpeTeHne TEOPETUHECKNX 3HAHWI 1 SKCNepUMEHTalbHbIX HABbIKOB B 06n1actu
PanVNOTEXHNYECKUX LIeNei N CUrHanoB, HE0HX0ANMbIX ANS YCMEWHOro NPoAoIXeHns obpasoBaHums
no BblBpaHHOMY NPOCOUIO.

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 63.6.11 MNMpodeccroHanbHbiii
obpasosaTtenbHoi nporpammbl 011800.62 Paonodgmamka n oTHocuTcs K 6a3oBoi
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 2 Kypce, 4 ceMecTp.

Oucumnnunia B63.5.11 "OCHOBbI PAOANO3TEKTPOHNKIN" BxoauT B 6a30BYyt0 YacTb
npogoeccrnoHanbHoro umkna b3 6akanaspos no HanpaeneHuto 011800 Pagnodmasmka u siensietcs
o0bs3atenbHoOl oNs N3y4yeHus.

N3yveHne pnaHHOM ancumnnmHbl 6a3npyeTcs Ha NOAroTOBKE N0 On3MKE 1 MaTeEMATUKE B paMkax
CocynapcTBeHHOro ctaHaapra obwero obpa3oBaHns, AUCUMNIMH NOArOTOBKM BakanaBpoB No
HanpasneHuto 011800 Pagnoduanka: 62.6.3 "Onektpuyectso n marHetnsm", b2.5.6
"MartemaTtunyeckuin aHanms", b2.610 "ondpdepeHumanbHble ypasHeHns", b2.65 "Teopusa doyHkuuin
KOMMIEKCHOro nepeMeHHoro". CTyoeHT fonxeH obnanartb BXOAHLIMUA 3HAHUSMU NEPEYNCTIEHHbIX
MOLynen MatemMatn4yeckoro 1 ecTeCTBEHHOHay4YHoro umkna b2, a takxe HaBbikamu
aKCMNepuMeHTanbHOM paboTbl, NPUOBPETEHHBIMU HA hr3nyeckoM npakTukyme 62.B.1 no
SNEeKTPUYECTBY U MArHeTn3my.

OucumnnnHa 63.6.11 "OCHOBbI PAOAVNO3JIEKTPOHUKW" nmeeT eCcTeCTBEHHYIO CBSA3b C
monynamun B3.B4 - Pagnodomanka n anekTpoHuka (cneunpaktukym no paanodpusmvke) n b3.B.6 -
OCHOBbI PaaMO3NEKTPOHMKM (MPAKTUKYM).

OCHOBHOW

3. KomneteHuuun obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNeTEHUNN:

PacwmcpoBka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN

OK-1 CnocobHOCTb MCMONb30BaTb B NO3HABATENbHOM U
(0bLwekynbTypHbIE npodpeccrnoHanbHoin aesTenbHoCcT 6a30Bble 3HaHWUS B obnacTu
KOMMEeTeHLMN) MaTeMaTUKN N eCTECTBEHHbIX HAYK;

OK-1 -cnocobHOCTb NCMONb30BaTh B MO3HABATENIbHOW 1
(0bLWeKyNnbTypHbIE NPOdECCMOHANBbHOM OesaTenbHOCTM 6a30oBble 3HaHWUS B 0bnacTu
KOMMEeTeHLMN) MaTeMaTUKn N eCTECTBEHHBIX HAayK;

- CNOCOBHOCTb OBNaneBaTb OCHOBHbIMM METOAaMK, crnocobamm

K-12
(Cc))émeKyan Hble N cpencTBaMun NoNy4YeHUsl, XxpaHeHus, nepepaboTku
KOMI'IGTGHLI,IXI/?) MHPOPMAaLIMK, UMETb HaBblkU PaboTbl C KOMMbIOTEPOM Kak

CPELCTBOM ynpaBneHns MHpopMaumen;

OK-3 - CNoCcobHOCTb NprobpeTaTb HOBbIE 3HAHUS, NCMONb3YS
(0bLekynbTypHbIE COBpeMeHHble 0bpasoBaTenbHble 1 MHEPOPMALIMOHHbIE
KOMMEeTeHLW) TEXHONOrNN;
OK-6
(0BLwekynbTypHbIE -CNoCcobHOCTb A06MBATLCS HAMEYEHHOW LIeNu;
KOMMeTeHuunn)
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Mporpamma omcuunnmHbl "OcHOBbI paamoanekTpoHnku"; 011800.62 Pagnodmnsmka; ooueHT, K.H. (aoueHT) TiopuH B.A.

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-1
-cn HOCTb MCMNONb30BaTb
(rpopeccuoranoie | CTRGroote vonorusoner: Sasanue reoperuiccie avai
KOMMeTeHuunm) P P ’
MK-2 - CNOCOBHOCTbLIO NPUMEHSTL Ha NpakTuke 6a3oBble
(MPocheccHoHanbHble n OC*)eCCI/IOHaanIF:Ie HaBbIKW; P
KOMreTeHuunn) P ’
MNK-4 - cNOCOBHOCTb MCMONb30BaTb CNELNanM3MpPoBaHHbIE 3HAHUS B
(npodheccunoHanbHble obnactn om3nKn ons 0CBOEHUS NPOGUIbHBIX PU3NYECKUX
KOMMeTeHuunn) ONCLUMMNAUH (B COOTBETCTBUMN C NPOPunemM noaroTosku).
- CNOCOBHOCTb MPUMEHATb Ha NpakTuke 6a3oBble
AK-5 obwenpogeccnmoHanbHble 3HaHNS TEOPUN 1 METOL0B
N3MNYECKMX NCCNeaoBaHnin (B TBETCTBUN C M nnem
(NPOCHECCMOHANbHbIE don3nyec vccnenosa (B cooTtBeTC C npodpune
KOMMETEHLM) nonrotosku); MNMK-8 - cnocobHOCTb MOHUMATb M MCMNONb30BaTb
Ha NpakTuKe TeoPeTUYECKMe OCHOBbI OpraHmM3auumn n
nnaHNpPoBaHUs PU3N4eck

B pesynbtaTte 0CBOEHUS ONCUMMIUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE TEOPETUYECKME MONOXEHUS B 0611aCTU NCMOb30BAHNS 3EKTPOMArHUTHBIX CUrHAN0B ANS
nepenayu, npuema n 06paboTkn MHGOPMALMKN B PAANOTEXHUYECKNX LENSX, MeToabl 06paboTkm
CWTHaNoB, OCHOBHbIE MPUHLIMMbI, 3aKOHbI MOCTPOEHUS U PYHKLMOHUPOBAHMS PaANOTEXHUYECKNX
Lener ¢ cocpeaoToYEHHbIMI U pacnpeneneHHbIMU napameTpamMm, MeToapl aHannsa
3NEeKTPOMAarHUTHbLIX NPOLIECCOB B 3TUX LIEMSIX.

2. NONXEH yMeTb:

OpPUEHTUNPOBATLCA B BOMPOCAax NOCTPOEHNA N aHann3a pagnoTexHN4eCkKnx CxeMm, a Takxe
NPUMEHEHUA COBpeMeHHOI7I 9NEeMEHTHOM 6a3bl, nonb3oBaTbCsA OCHOBHbIMKX METOOAMU ONMNCAHUA
KonebaTtenbHbIX U BOTHOBbIX npoueccos B pa3/INiyHbIX cpenax, MeTtogamMn pacyeTa
paanoTeEXHNYECKNX N SNEKTPOHHbIX CUCTEM.

3. DONXEH BnaneThb:

HaBblkaMy paboTbl ¢ y4ebHOI 1 Hay4yHOW NNTepaTypoii, HaBblkaMn NPaKTUYecKon paboTbl ¢
COBPEMEHHbIMM PaANOTEXHNYECKMMI YCTPONCTBAMUN 1 Paanon3mMepuTesibHbiM1 npubopamu,
MeTogamu M3MepeHuii 1 Metoaamm 06paboTky aKCneprMeHTanbHbIX AAHHbIX.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K peleHnto 3a4a4, CBA3aHHbIX C MCMONb30BaHNS 3NEKTPOMArHUTHbIX CUrHANOB ONs nepenayu,
npuema n 06paboTkn NHGOPMALIMN B PALNOTEXHNYECKNX LIENSIX,

- K UICMONb30BaHNIO COBPEMEHHbBIX METOA0B 06paboTKM CUrHaNOB, OCHOBHbIX MPUHLMMNOB 1 3aKOHOB
MOCTPOEHNS 1 (PYHKLIMOHMPOBaHUS PaanOTEXHNYECKUX Lienei C COCPeNoTOYEHHBIMI U
pacnpeneneHHbIM NapamMeTpamm, METOLOB aHaNM3a 3N1eKTPoOMarHUTHbIX MPOLECCOB B 3TWX LIENsiX,

- K 3KcnayaTaunm COBPEMEHHOM paanoranyeckoin annapartypbl 1 06opyaoBaHme,
- K paboTe ¢ coBpeMeHHbIMI 06pa3oBaTebHbIMM 1 MHOPMALMOHHBLIMY TEXHONOTUSIMUA.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 4 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO Ans OMnycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 4 ns 17. 111 VHI:I

S OEMALR G



Mporpamma omcuunnmHbl "OcHOBbI paamoanekTpoHnku"; 011800.62 Pagnodmnsmka; ooueHT, K.H. (aoueHT) TiopuH B.A.

71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa U coaepxaHue ayauTopHon paboTbl Mo aucuunanHe/ MOayno

TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl u yachl
Pasgen ayauTopHOM paborThbl,
N i Couwcryfiorern] RIS [Teue dope
MpakTnueckumelllaboparopHbie
Jlekumm 3aHATUA paboTbi
1.[Tema 1. BBEOEHWE. 4 1 1 0 0
JomaliHee
2.|Tema 2. CUTHAbI. 4 1 2 2 0 3agaHue
Tema 3. LUEMAN C JomallHee
3.|COCPEOOTOYEHHBIMW 4 1,2 5 3 0 3afaHue
NMAPAMETPAMI.
Tewma 4. MACCWIBHbIE KOHTPOnbHAA
4\nByxnomocHukn, | 4 | 34 | ® 2 0 pabota
Tema 5. AKTUBHbIE AoMallHee
5. DBYXMOMOCHUKM. 4 4 1 2 0 3agaHue
Tema 6. JomaliHee
6 lUETLIPEXNOMOCHUKM. 4 | 4° | © 3 0 3apaxve
Tema 7. IMHEWHbBIE HoMawHee
UEMN C
’\PACMIPELOENEHHbIMUA| 4 | &7 | 6 2 0 3a/1aHme
MAPAMETPAMI.
Tema 8. HENMMHEWVHBIE AoMallHee
8. LIEM. 4 7.8 4 2 0 3ajaHune
Tema 9. BPEMEHHOW (OHTPObHAS
g [AHANVS 4 | 89 | 6 2 0 |oabora
PAOVOTEXHNYECKINA
LUEMEWN.
Tema . NITorosas aK3aMeH
" |dopma KoHTpOnNA 4 0 0 0
NToro 36 18 0
4.2 CopepxaHue oUCLUNMUHbI
Tema 1. BBEOEHUE.
JNleKunoHHoe 3aHsitne (1 yaca(os)):
Mpeaomet n3yyeHnsi. OCHOBHblE onpeaeneHuns.
Tema 2. CUTHAJbI.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):
PernctpaunoHHbIn HoMep < 3;;1;'%??(&1:{1;1%2
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Mporpamma omcuunnmHbl "OcHOBbI paamoanekTpoHnku"; 011800.62 Pagnodmnsmka; ooueHT, K.H. (aoueHT) TiopuH B.A.

MoHaTre curHana. Knaccugoukaumst. QHepreTnieckme xapakTepucTUkK curHanos. MIMnynbCHbli
CVrHan; naeanbHblil U peanbHbliA NPSMOYrOMbHbIA UMNYNbC, NepUoamnyeckasl NocneaoBaTelbHOCTb
NPAAMOYrONbHbIX UMMYbCOB, UX NapaMeTpbl. HenpepbIBHbIA CUrHAN; FAPMOHWYECKUIA CUTHAN 1 TpK
POpPMbI ero NpeacTaBneHns, napameTpsbl. [oHATUE KOMNNEKCHON aMnanTyObl. JINHERHbIE
npeobpa3oBaHnst FAPMOHNYECKMX CUrHanoB. MooynmpoBaHHble CUrHanbl; aMnIMTyoHas, pasosas u
yacToTHas MOLyNAUNS.

npaktnyeckoe 3aHsitne (2 4aca(os)):

OHepreTnyeckne xapakTepucTukm CUrHanos.

Tema 3. LEMU C COCPEOOTOYEHHbIMU NAPAMETPAMMW.
JNIeKLMOHHOe 3aHsiTue (5 4aca(oB)):

MoHaTre pagmoTexHuyeckon uenu. Knaccudpukauus. NoeanbHole aneMeHTbl uenu. PeanbHble
anemeHTbl uenn. CoegnHeHns aneMeHToB Lenu. OCHOBHble 3aKOHbI TOKONPOXoxaeHns. Cxembl
paguotexHuyeckon uenn. yanbHble uenu. JuHamuyeckne ypasHeHUs uenu. JInHenHble
cTalMoHapHble Lenu Npu rapMoHn4yeckom BosgencTsun. Cumsonunyeckuin metog. MprHumn
cynepnoauummn. KomnnekcHoe conpotmsneHne. MKA. KoMnnekcHble KOaghgouLmMeHTbl nepenayu
NMHEeNnHoM uenn. AMnanTygHo-4actotHas (AYX) n paso-yactoTHas (PYUX) xapakTepuCTUKM.
Heuckaxarowas uenb. PeanbHas uenb.

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

Llenn noctosiHHoro toka. CoctaBneHne ypaBHeHW ONs NMHERHbIX Lenei ¢ MCNob30BaHMEM LBYX
3akoHOB Kupxrodoa. PeleHne ypaBHEHMIA OTHOCUTENBbHO TOKA UM HAMPSXXEHUs Ons 3a0aHHOro
aneMeHTa Lenu.

Tema 4. MACCUBHDbIE OBYXMNOJTKOCHUKN.
JIeKLMOHHOe 3aHsiTue (5 4aca(oB)):

[MaccuBHbIV OBYXNONOCHMK MPW rapPMOHNYECKOM BO34eNCTBMN. KOMMNEKCHbIA KO3hULMEHT
nepenayn. NoHATUE KOMNAEKCHOW MOWHOCTU. MioeanbHble aneMeHThbl Lenu Kak ABYXMOMOCHUKMU; NX
AYX n ®YX. MpocTtblie RL, RC n LC ? geyxnontocHuku; nx A4X n ®YX. NocnenosartenbHbii
KonebatenbHbIA KOHTYpP. [MapannenbHblii konebaTenbHblt KOHTYP. CnoxHble LC-aBYXNOMOCHNUKN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

BblBO4 AMHAMMYecKnx ypaBHEHWUIA Onsi 3aAaHHOM paanoLen METOAOM Y3/10BbIX NMOTEHLNANO0B.
MpuBeneHne ypaBHEHMS! K KAHOHNYECKO doopMe. BbiBoa AMHAMUYECKUX YpaBHEHWIA AN 3a4aHHO
pafvoLen MeTooM KOHTYPHbIX TOKOB. [prBeaeHme ypaBHEHNSI K KAHOHNYECKOI chopMe.

Tema 5. AKTUBHbIE O0BYXMNOJIOCHUKMW.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

TeopeMmbl 06 3KBMBaNEHTHbIX reHepaTopax. CornacoBaHue reHepartopa ¢ Harpy3koi.
npakTnyeckoe 3aHsitne (2 4aca(os)):

OKBMBANEHTHbIE reHepaTopbl HANPSAXEHMA 1 Toka. Pacyet napaMeTpoB 9KBMBANEHTHOMO
reHeparopa 4ns akTUBHOro ABYXMOMOCHUKA C 3a0aHHON MPUHLNNUANTbHON CXEMOWA.

Tema 6. HETbIPEXTOJIOCHUKW.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

YeTblpexnontoCHNK NPy rapMOHNYECKOM BO3AENCTBMMN, KOMMNIEKCHbIE KO3PMULIMEHTEI Mepenayun.
NHTerpupytowas, augpdpepeHumpyowas Lenm n YacToTHO-KOMMEHCUPOBaHHbIA AeNUTENb Kak
4eTblPEXNoMOCHMKN. CUCTEMbI NEPBUYHBIX NapaMeTpoB. BTopnyHblie napameTphbl. YpaBHEHUS
4eTbIPEXNOMOCHMKA BO BTOPMYHBIX NapameTpax. OKBUBANEHTHbIE YeTbIPEXMNONOCHUKN. PUNbTPbI
(aneMeHTbl knaccu4eckon Teopun). Ycnosme npo3paqyHoCcTu. XapakTepucTuky n
xapakTepucTnyeckme napameTpbl UIbTPA HUXHUX 4acToT Tvna ?k?.

npakTudeckoe 3aHsitne (3 yaca(os)):

NnHeHble YeTbipexnontocHWKN. BbiBog chopmyn, CBA3bIBAIOWMX NapamMeTpbl paboyeli CUCTEMBI
napamMeTpoB YeTbIPEXNONIOCHMKA Yepes napameTpbl 3aaHHoN cuctemsl. [NpencraeneHune
4aCTOTHbIX XapakTepUCTUK HArpyXeHHOro YeTblpexmnontocHMKa Ans 3agaHHON CUCTEMBI
napametpos.Pacyet H-,Y-,Z-napamMeTpoB akTMBHOIO YETbIPEXMOMOCHNKA C 33aHHON CXEMO.
Pacuet 3agaHHbIX KOMMIEKCHbIX KOIPIOULIMEHTOB Nepefayn Onsg Harpy>XeHHoro
4eTbIPEXNONOCHUKA C U3BECTHOM NpuHUMnuansHon cxemon. ['padomkn AHX n dYX.

Tema 7. IMHEWHbIE LENW C PACNPELENEHHbIMU NAPAMETPAMM.
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MpvMepsbl Lenei ¢ pacnpeneneHHbIMU napameTpamu. MioeanbHas LnvHHAs NMHWS, TenerpacgHble 1
BO/IHOBOE ypaBHeHUe. lneanbHas nuHUS Npy rapMoOHMYECKOM BO34encTBmmn. BonHoBoe
conpoTtusneHne. KoMnnekcHbll KOadmULMEHT oTpaxeHus. Pexummbl paboTbl nuHnm. OTpesok
NIMHMMN KakK YeTbIPEeXNONOCHUK. TpaHCHOopMMpyoLWwmMe CBOMCTBA 0Tpe3Ka MHMKU. Pe3oHaHCHbIe
SIBNIEHNSI B OTPE3Kax IMHUN.

npakTudeckoe 3aHsitne (2 yaca(os)):

OnuHHble nuHuKn. PacyeT koagpdomumeHTa ctosden sonHbl (KCB) B 3a0aHHOM cedeHmmn NnHuM ans
KOMOMHMpPOBAHHOW Harpy3ku, CoaepxXallein oTpesku NMHuiA n cocpenotodeHHble R,L,C.

Tema 8. HENMMHEWHbIE LEMW.
JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OCHOBHble CBONCTBA M XapaKTEPUCTUKN HENIMHENHbIX 9NEMEHTOB. HenMHENHbIN ABYXMOMOCHUK Npu
rapMOHNYEeCKOM BO3aencTBun. [uHammnyeckas xapakrepucTuka. HenmHenHbin 4eTbipexnontoCHNK
Npv rapMOHNYECKOM BO3LENCTBUN. PeXumbl Manoro 1 6onbloro curHanos. JuHamumyeckas
HarpysoyHas npsimas.

npakTnyeckoe 3aHsitne (2 4aca(os)):

beanHepunOHHbIE HENUHENHbIE OBYXNOMKCHUKW. [ padouyeckoe NOCTpoOeHne AMHaMNUYeCKon
BOMbT-aMnNepHon xapaktepuctukn (BAX) OByxnonocHMKa ¢ 3a4aHHOM MPUHLUNNAITbHON CXEMOIA.
["padpuyeckoe NoCTpoeHne OTKAMKa ANns Nony4eHHon anHammyeckon BAX. besanHepumnoHHbIe
HeNMHenHbIe YeTbIPEXNONOCHUKN. ['padomyeckoe onpeneneHme paboyer TOYKM Npu 3a4aHHbIX
BXOOHOW M BbIXOOHOM XapakTepucTukax noiesoro TpaH3ncTopa v M3BeCTHOW Harpyske.

Tema 9. BPEMEHHOW AHANMNU3 PAOUOTEXHUYECKUX LLENEN.
NeKunoHHoe 3aHsiTne (6 4yaca(os)):

OnpegneneHve oyHKUUA BKNOYEeHNS XeBucanga n genbta-cpyHkumm [upaka, nx CBOMNCTBA.
[MepexogHas xapakTepucTuKa Lenu, ee YACNoBble napameTpbl. IMAynbCHas xapakTepucTuka Lenu.
CB#A3b MMMNYNbCHOW 1 NepexoaHon xapakTepucTuk. lNepexogHas xapakTepucTnka NHTErpupyowen u
anpgpepeHumpytowen uenen. nHammyeckoe npeacrasneHne curHana goyHKUnen BKIoYEHNS,
nHterpan Ooamens. dunHamuyeckoe npencrasneHme curHana genbta-cyHkumnen. Ceasb
BPEMEHHbIX U YaCTOTHbIX XapakTePUCTUK NIMHENHOW Lenu.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

[MepexogHas xapakTepucTnka NMMHENHON paauoLuenn. AKBUBANEHTHAA cxemMa ans NonyYyeHns
HayanbHbIX YCNoBuin. PacyeTt nepexonHom xapakTepucTnkm 3agaHHon paauouenu, cogepxaluei
04HY EMKOCTb UM 0AHY UHOYKTUBHOCTb U Nt060E YMCNo conpoTMBReHuiA. Mony4untb rpadomk
nepexonHOn XxapakTepuUCTUKK.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
N DopMbl KOHTPONS
Pasnen Hepens | camoctositenbHon [TpyAoeMKoCTb ’
N AducunnnuHel C""'Mechcemecha paboTbl (B yacax) camocToﬁmeanou
CTyOeHTOB paboTel
NOAroToBKa
2 [Tema 2. CUMHAIbI. 4 1 |nomawmero 6 fomalinee
SanaHus 3afjaHve
Tema 3. LUEMAN C
3.|COCPELOTOYEHHBIMMA 4 | 1.2 T'_'eocﬂlr/l"gg:gﬁmfo 8  |YcTHwif onpoc.
MAPAMETPAMI.
Tema 4. MACCUBHbIE roaroToska K KOHTPOSIbHAS!
4|\mByxnontocHukm. | 4 | 34 g‘;‘ggﬁg”"”o"' 8 |padora
Tema 5. AKTVIBHbIE MonroToBka K y
S|mByxnonocHukn. | 4 4 lrectuposanuio 4 [YcTHein onpoc.
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Buabli
N DopMbl KOHTPONS
Paspen Hepens | camocTosiTensHon [TpyA0eMKOCTb b
N AducumnnuHbl Cewlechcemecha paborthbl (B wacax) camogta%sgfbx:buou
CTYAEHTOB
[NooroToBka
Tema 6. JomallHero .
S lUETHIPEXMOMOCHUKK. ¢ | #°  |saganus no 8 YCTHbIA OMpoc.
peLeHnIO 3a8au.
Tema 7. TMHEVHbIE MogroToBka
LEMW C JomallHero .
7 lPACMPELOENEHHbIMK| 4 6.7 |3anaHus no 8 YCTHbIIA onpoc.
MAPAMETPAMN. pelweHno 3a8au.
Tema 8. HETMHEVHBIE MonroToBka K .
8. LIEMN. 4 7,8 TECTIPOBAHMIO 4 YCTHbI onpoc.
Tema 9. BPEMEHHOW NOAFOTOBKA K
AHATN3 o KOHTpOsIbHas
% PAOMOTEXHUMYECKMY + | 89 KOHTROMLHON 8 paboTa
LIEMEW. pabore
NTtoro 54

5. O6bpa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

McnonbaytoTcst cnenytowme goopmbl y4ebHOoR paboTbl: NekumMm, NpakTUYecKue 3aHaTms,
camocTosiTenbHas paboTa cTyaeHTa (BbINONHEHME NHAMBMOYANbHbBIX OOMALHMX 3a4aHN),
KOHCYNbTaumm.

6. OLueHOYHble CpeacTBa OJ1s TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 GUCLUNIMHBbI U y4yebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBELLEHUE.
Tema 2. CUT'HAJIbI.
nomallHee 3afaHve , NpUMepHbIe BONPOCHI:

1. Kakyto mogenb curHana obo3HavatoT TEpMUHOM ?rapMoHUYecknii curHan?? Mpaktuyeckue
npyMepbl NOy4YeHUs rpadouka rapMoOHNYEeCcKOoro curHana. 2. B 4em coctomT npuaHak NMHENHOCTH
npeobpa3oBaHna? 3. B yemM cocTomT npuynHa nosiBNeHnst TepMmHa yrnosas mogynaums? 4. Kakoe
cojepxaHue BknagblBaeT Hayka B NOHATME curHana? 5. B yem npyHuMnuanbHoe oTnnyme
aHanoroBoro, AMCKPETHOro, KBaHTOBAHHOIO M LMGPOBOro curHanos? 6. Kakaa mogenb curHana
ABNSETCA PU3MYECKn peanndyemon? 7. B 4eM npuHUMNnanbHoe OTANYNE SHEPreTUYECKNX
XapakTepuCTUK OOUHOYHBIX 1 MEPUOAMNYECKUX curHanos? 8. B yem npyHUMnuanbHoe oTnm4me
naoeanbHOro U peanbHOro NPSIMOYrofibHbIX UMMYNbCOB?

Tema 3. LLEMN C COCPEOOTOYEHHbIMW MAPAMETPAMMW.
YCTHbI onpoc. , NpUMepPHble BOMPOCHI:

1. B 4yeM cyTb onpeneneHns pagmnoTexHnyeckom uenn? 2. B yem ocHoBa knaccudomkauum uenen no
NPU3HaKy COCPenoTOYEHHbIX U pacnpeneneHHbIX napameTpos? 3. Yem Bbi3BaHbl MPOSBNEHUS
HENMHENHOCTW MPY OTKIOHEHUN OT HOPMasbHbIX YCNOBUIA aKcnnyaTtauun uenen? 4. MNpwn
Knaccugpukaumm no npusHakam NMMHEeNHOCTU U HENIMHENHOCTH, a TakXe CTaunoHapHOCTU 1
HecTaunoHapHOCTM peyb naeT 0 napameTpax uenu. B yem pasHuua? 5. B yem npuHumnuanbHoe
pasnuyne NOHATUA naeanbHbli U peanbHblil anemMeHT Lenu? MNpumepsbl. 6. B 4yeM npuHumMnuanbHoe
OTNI4YMe NoCnenoBaTe/lbHOro U nNapannenbHoro COeauHeHNn? 7. B yem TeopeTnyeckunin cMbICh
3akoHoB Knpxrogoa? 8. KakoBo HasHayeHne NpuHUUNUanbHON U SKBMBANEHTHOM cxeM? Ha yem
OCHOBaHbI NpaBuia NOCTPOEHNS SKBMBANIEHTHbIX CXeM? 9. B 4yeM cyTb NoHATUS ayanbHocTn? 10.
[MoyeMy BO3HMKAIOT UCKAXEHNS (POPMbI CUrHana npu NPoxXoXAeHUn Yepes peanbHyo NUHENHYo
uenb?

Tema 4. MACCUBHbBIE OBYXMNOJIFOCHUKMW.
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

1. B Kakux cny4asx B Ka4eCTBe KOMMNIEKCHOro KoagodhmumneHTa nepenadun AByxXnoaocHuKa
NCMoNb3yeTCs KOMMNEKCHOE CONPOTUBIIEHNE, @ B KaKUX KOMMIEKCHas NpoBoanMocTb? 2. Ha kakow
Harpyske BblOENseTcs akTUBHas MOLWHOCTb U B KakoM Buae? 3. B kaknx eguHuuax namepsercs
aKTUBHas MOWHOCTb? 4. YeM akTMBHAs MOWHOCTb OTIMYAETCS OT MOMHOW 1 peakTUBHON? B kakmx
eaHMLAx N3MepSTCSa NonHas u peaktusHas MowHoctn? Yem AYX peanbHOM KaTyllkm
WHOYKTMBHOCTU oTnmyaetcs ot A4X noeanbHOro MHAYKTUBHOro anemeHTa? 5. lNoyemy uenb,
copepxauwas anemeHtbl R, L, C, E HasbiBaeTcs nocnenoBatenbHblM KonebatenbHbiM KOHTYpoM? 6.
Yo siBNsieTCS KOMMNEKCHbBIM KO3GOULMEHTOM Nepeaayn nocnenoBaTenbHoro konebarenbHoro
KOHTypa? 7. B yem cyTb NOHATUS 00OBPOTHOCTM? 8. Kak 3aBUCAT YaCTOTHbIE XapaKTEPUCTUKM
nocnenoBaTenbHOro KonebarenbHOro KoOHTypa oT ero fobpotHocTn? 9. Kakoe siBneHne
HabnonaeTcs B nocnenoBaTeibHOM KonebaTtenlbHOM KOHTYpPE Npu COBNaneHUN YacTOTbl BHELHEro
BO34ENCTBUS ¢ COBCTBEHHOM YacToTon? 10. Kakum counbTpoMm SBNsieTcst nocnenoBaTteNbHblii
KonebaTtenbHbIn KOHTYP? 11. YTO SABNSETCS KOMNIEKCHBbIM KO3(hPMLIMEHTOM Nepenaym
napannenbHoro konebatenbHoro KoHTypa? 12. Kakoe siBneHne Habniogaetcs B napannenbHoM
KonebaTenbHOM KOHTYpPE Npu COBNaneHUN YacTOTbl BHELWHEro BO3AENCTBUS C COOCTBEHHOM
yacToTon? 13. Kaknum counbTpoM SBNSieTCs napannenbHblii KonebaTenbHblit KOHTYP?

Tema 5. AKTUBHbIE O0,BYXNOMHOCHUKMW.
YCTHbI onpoc. , NpUMepPHble BOMPOCHI:

1. B kakux cnyyasx uenb, cogepxailas UICTOYHUK SHEPrumn, MOLENNPYETCS SKBUBANEHTHbBIM
reHepaTopoM HanpsXeHusl, B Kakux ? sKBUBaNEHTHbIM reHepaTopoM Toka? 2. Kak nepentu ot
SKBMBANEHTHOr0 reHepaTopa Toka K 3KBMBaNeHTHOMY reHepaTopy HanpsxeHua? 3. B kakom cnyyvae
B Harpyske BblOenseTcs MakCumasnbHas MOLWHOCTb?

Tema 6. YHETbIPEXIOJIFOCHUKMW.
YCTHbI onpoc. , NpUMepHbIE BOMPOCHI:

1. MNMony4nTb KOMNNEKCHbIA KO3PMUMNEHT Nepeaayn CUCTEMbI ABYX CBA3aHHbIX KonebaTenbHbiX
KOHTYPOB Kak 4YeTblpexnontocHuka. 2. Mony4ntb KOMMNNEeKCHbIN KoahuumneHT nepenayn
TpaHcgopmaTtopa Kak YeTblpexnontocHuka. 3. [Nony4ymTb KOMNNEKCHbIA KO3IWMULIMEHT nepeaaym
nocnenoBaTenbHOro konebatenbHOro KOHTypa Kak 4eTblpexnontocHuKka. 4. Mony4nTb KOMNIEKCHbIA
KO3ghoMLUMEHT Nepefayn MHTErpupyowWwen Lenm Kak 4eTblpexnontocHuka. 5. Nony4mntb KOMANEKCHbIN
KOagodomuUMEHT nepenayv andgepeHuUmpytowen Lenm Kak YeTolpexnontocHuka. 6. lNonyyntb
KOMMIEKCHbIA KO3(PULIMEHT Nepenadym 4acToTHO-KOMNEHCUPOBAHHOIO AeNNTENs Kak
4eTbIPEXNOMOCHMKA. 7. B 4yemM cocTomT npuHLUMN 06pasoBaHns CUCTEM NEPBMYHbLIX NapameTpoB? 8. B
Kakux cnydyasix npu onMcaHum Y4eTblpexnontoCcHNKa BO3HMKAET NpenmyLecTso TON NN NHOW
cuctembl? 9. Kakos anroputm BbiBoga ycnoeus npodpadHoctn? 10. Kakas nHcpopmauns
N3BNeKaeTcs U3 ycnosms npo3pavyHocTn?

Tema 7. TMHEWHbIE LLENU C PACMNPELOENEHHbIMU MAPAMETPAMMW.
YCTHbI onpoc. , NpUMepPHble BOMPOCHI:

1. B 4yeM oTnnumne koakcmanbHon nuHum ot [J1 n MJ1? 2. Kakne npouecchl onucbiBatoT TenerpagHble
ypaBHeHna? 3. Kakme npouecchbl OnucbiBaeT BOHOBOE ypaBHeHNe? 4. duranyeckunii cMbicn obwero
pELEHNs BONIHOBOMO ypaBHEHNS. 5. Pranyeckunii CMbiCcn 06Wero pelweHnst BONHOBOMO YPaBHEHNS Npw
rapMOHNYECKOM BO3LENCTBUN. 6. PUBNYECKNIA CMbIC BOSTHOBOrO CONpPOTuBNeHus. 7. MNMpunyinHa
nosiBNeHns oTpaxeHuin B otpeske [J1. 8. Ha yem ocHoOBaH akcnepuMeHTasnbHbI MeTO onpeaeneHns
CBOWCTB Harpy3Kku no kapTuHe pacnpeneneHuns HanpsxeHus B [1J1? 9. Otpesok [J1 kak nmHus
cBasun. [lokasatb, 4TO 0Tpe3oKk ngeanoHom [J1 ectb Henckaxarwowas uens. 10. MNprumepsl
NpPakTU4eCKOro NPUMEHEHNS MoNyBOIHOBbIX U YETBEPTbBONHOBbIX TPAHCHOPMAaTOPOB
conpoTtmeneHus. 11. B 4yeM npocMaTpuBaeTcs aHanorns pe30HaHCHbIX CUCTEM C COCPEAOTOYEHHbIMM
N C pacnpeneneHHbIMn napametTpammn?

Tema 8. HENMMHEUHBIE LENMW.
YCTHbI onpoc. , NpUMepPHbIe BOMPOCHI:

1. Y10 Takoe HennHelnHble nckaxeHns? Yem HennHernHble NCKaXXeHns OTNnYatTCS OT NMMHENHbIX? 2.
Kak Kkonn4yecTBeHHO OLIEHMBAOTCS HENMUHENHbIE NCcKaxeHna? 3. YTo Ha3biBaeTCs HENMMHENHbBIM
aneMeHTomM? 4. YeM HennHemHblh 3NeMeHT Lenu otnnyaetcs oT nuHernHoro? 5. MNokasatb, 4TO B
HENVHENHON Lenu He BbINONMHAeTCa NpuHLMN cynepnoauumn. 6. Hem guHammnyeckas BAX otnnyaetcs
OT cTaTnyeckomn?
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Tema 9. BPEMEHHOW AHATN3 PAOVUOTEXHUYECKUX LLENEMN.
KOHTpONbHas paboTa , NpUMepHbIe BOMPOCHI:

1. KakoBa cBs3b naeanbHOro NPsiMOyronbHOro UMNynbca v e AUHUYHOM GoyHKLUMKN? 2. YeMy paBHa
nnowanb nenbta-gyHkumMmn? 3. B yeM cyTb omnbTpytolwero cBoNCcTBa aenbta-pyHkunn? 4. Kakyio
MHGPOPMAaLIMIO COLEPXUT NepexoaHas xapaktepucTuka uenu? 5. MNpovnnoctpupoBaTb CBSA3b
BPEMEHHbIX N YAaCTOTHbIX XapakTEPUCTUK HA MPUMEPE UHTErPUPYIOLLEN Lenu.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

I'IporpaMMon ONCUUMNNNHDbI B paMKax GaﬂﬂbHO-peVITMHFOBOVI CCTeMbl NpeanyCcMoTpeHbl cneaytoumne
B Obl KOHTPONA: KOHTPOJIbHbIE pa6OTbI - TeKyu.u/||7| KOHTPO/1b YCNeBaeMOCT N 3K3aMEH - NTOroBbIN
KOHTPO/b.

BOIMPOCbI K 9K3AMEHY. MNMpunoxexwne 1, ctp. 1.
I. 9NNEMEHTbBI TEOPUW CUTHAJTIOB.

1. Obwwee onpeneneHve curHana, anekTpoMarHMTHble curHanbl. MatemaTtnyeckast Mofenb curHana
KaK qOYHKLIMSA BPEMEHMW.

2. KnaccmcpMKaum CUrHanos. SHeprequeCKme XapakTepucTtnukm curHana.

3. VlpeanbHbIn NpSMOYronbHbIA UMMYNbC, ero aHeprus. PeanbHbli MPSMOYrobHbIA UMIYNbC.
[Meproguyeckas nocnenoBaTelbHOCTb NPAMOYTrONbHbBIX UMMYbCOB.

4. "apMoHu4Yecknii curHan, Tpu popmbl npectasneHns. NoHaTne KOMNNEKCHON aMnanTyabl.
5. JlvuHelHble onepaunn Hag rapMOHUYECKUM CUrHaNoM.
6. MooynupoBaHHble curHanbl. AMNAUTyaHas, pasosas, 4acToTHas MOOynAUmnS.

Il. 9NEMEHTbI TEOPUW NMNHENHbBIX PAOVOTEXHUYECKMX LIEMEWN.

OnpepneneHne paanotexHmyeckon Lenu. Knaccnpukaums: Lenm ¢ cocpeaoTo4EeHHbIMU U
pacrnpeneneHHbIMM napaMeTpamu, NMMHENHbIE U HENMNHENHbIE Lienu, CTaunoHapHble Lenu.

2.1.1UEMM C COCPEOOTOHEHHBLIMW MAPAMETPAMW.

2.1.1.VlpeanbHble NacCyBHbIE U aKTUBHbIE 3NIEMEHTbI LIenu, onpeneneHne n xapakTepuctmku.
PeanbHble anemeHTh! Lenw.

2.1.2.NapannenbHoe coeguHeHEe 3NeMeHTOB Lenu. Y3en, BeTBb, KOHTYp. 1-11 3akoH Knpxroda.
MapannenbHoe coeoMHeHWe aneMeHToB uenu, 2-oi 3akoH Kupxroda.

2.1.3.CxeMbl paanoTEXHNYECKON Lenn: NpUHLUMNManbHas anekTpuyeckas, 3ameLleHms,
aKBMBaNEeHTHas, rpag.

2.1.4. lnHammyeckne ypaBHeHus uenu. lyanbHble Lenu.

2.1.5./lnHeliHble uenu Npy rapMoHNYeckom Bo3aeincTanm. Cumsonmyecknii Meton. KomnnekcHoe
conpoTtusneHne. Meton KOMNIEKCHbBIX aMMaNTY .

2.1.6.KomnnekcHble KoadppuLumeHTbl Nnepenayn nuHenHon uenu. AMnantygHo-4actotHas (A4X) un
goasoBo-yacTtoTHas (PYX) xapakrepncTukn. Henckaxarowas v peanbHbie Lenw.

2.2. ABYXMNOJTKOCHUKW. Onpenenenne, Knaccudmkauus.

2.2.1. MACCUBHbIE OBYXMNOJITOCHUKWN.

2.2.1.1. lNaccmBHbIN OBYXMONIOCHWK NPW rapMOHNYECKOM BO3OenCcTBUN. KOMMNIEKCHbI
KOadopmUVEHT nepenayu.

2.2.1.2. [loHATME KOMMNNEKCHOW MOLWHOCTMW.
2.2.1.3. VlpeanbHble nacCvBHbIE 3NEMEHTbI Lienn Kak AByXnomocHUKY; nx A4X n d4X.
2.2.1.4. NMpoctble RL, RC n LC - geyxnontocHmkn; nx A4YX n d4YX.

2.2.1.5. MNMocnepoBatenbHblii konebaTenbHbIi KOHTYP Kak ABYXMNOMOCHMK, ero A4X n ®YX. PesoHaHc
HanpsxeHui. MNprMeHeHue.

2.2.1.6. MapannenbHbii konebaTenbHbIA KOHTYP Kak ABYXNOMOCHMK, ero AYX n dYX. Pe3oHaHc
TOKOB. [NpMeHeHue..

2.2.1.7. CnoxHble LC-gByxnontoCcHMKN. HYactuyHoe BknoYeHne. TpaHcgopmaumsa ConpoTUBNEHNS.
2.2.2. AKTUBHbIE OBYXIMOJKOCHUKW.
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TeopeMbl 06 aKBMBANEHTHbIX reHepaTopax. CornacoBaHmne reHepartopa C Harpy3kom.
2.3.HETbIPEXNOJTIOCHUKW. OnpeneneHne, knaccmgmkaums.

2.3.1.YeTbIpexnontoCHUK Npu rapMOHMYECKOM BO3OENCTBUN, KOMMNEKCHbIE KOS(PAULIMEHTDI
nepenayu.

2.3.2.TvinoBble pagnoTexHmyeckme Lenm (CBa3aHHble KOHTYpbI, TpaHcgopMaTop,
nocnenoBatenbHbIl konebaTenbHblii KOHTYP, MHTErpupytowas, andpdepeHumpyowas uenm,
4aCTOTHO-KOMMEHCUPOBAHHbIN AENNTENb) KaK YETbIPEXMONOCHUKMN.

2.3.3.CncTembl nepBuYHbIX NapamMeTpos. BTopuyHble napameTpb..

2.3.4.YpaBHEHMS YETbIPEXMONIOCHUKA B rMnepbonnyeckmx oyHKUNSX. OKBUBANEHTHbIE
4ETbIPEXMOMOCHMKMN.

2.3.5.PunbTpbl (3NEMeHTbI Knaccuyeckom Teopum). Ycnosme npo3payvyHoCTu.
2.3.6.XapakTepucTUKn 1 xapakTepuctmyeckne napameTpbl ounbTpa HUXHMX 4acToT Tvuna "K".

2.4.LUIEMWN C PACMNPELOENEHHBIMW NAPAMETPAMW. Onpenenexue. MNpumepsbl Lenei ¢
pacnpeneneHHbIMK napameTpamu.

2.4.1.VlpeanbHasa onnHHasa nuHUS, TenerpadHble 1 BONHOBOE ypaBHEHME

2.4.2. VipeanbHas nvHWS Npy rapMOHNYECKOM BO34eNcTBun. BonHOBOe conpoTusneHue.
KoMnnekcHbIN KOathPULMEHT OTPaxXeHUS.

2.4.3.Pexumbl paboTbl MMHUN - CTOSYasA, CMeLaHHas 1 berywas BOsHbl.

2.4.4.0Tpe30K NMMHMKN KaK YeTblpeXnontoCHWK. TpaHcqopMmpyoLwme CBONCTBA OTpesKa NNMHUN.
Pe3oHaHCHbIe aBneHns B 0TpesKax MMHUN.

lIl.HENWHEWVHBIE LIENW. Onpenenexune HenuHeiHoi uenu. MNpumMepsl HENMHENHbIX 3NEMEHTOB.

3.1 HenvHenHbIn oBYXNONOCHNK NPW rapMOHNYECKOM Bo3aencTemun. [nHammuyeckas
XapakTepucTuka.

3.2. HenvHenHbIN 4eTblPeXnontoCHMK, PEXUM Manoro n 6onbLoro curHanos. JuHamuyeckas
Harpyso4yHas npsiMas.
IV. BPEMEHHOW AHAN3 PAOVOTEXHUYECKMX LIEMEWN.

4.1.0npepeneHne oyHKUUKN BKIOYEHNS XeBucanna n genbta-cykumm Oupaka. x ceasb u
CBOWCTBA.

4.2.NepexogHas 1 UMNynbCHas XxapakTepucTuKn Lenu, ux ceasb. lNepexoagHas xapaktepucTunka
NHTEerpupytoLwen n gupgepeHumnpytowen ueneun.

4.3.[InHammnyeckoe npencrasneHne curHana doyHkumen sknodeHuns. Vinterpan dioamens.

4.4. InHamnyeckoe npencraeneHne curHana genbra-gyHKUunen.

4.5.CBS3b BPEMEHHbIX M YACTOTHbIX XapakTepUCTUK NMHENHOR Lenw.

BUNETbI K S3K3AMEHY MO NMPOIrPAMME MOLOYNA B3.B.11.

BUNET & 1

1. FapmoHuyecknin curHan. @opmbl 3anucu. JlInHeHble Npeobpal3oBaHNS rapPMOHNYECKOro CUrHana.
2. MNpoctble RL 1 RC- gByxnontocHukn. Nx A4X, dYX.

3. TpaHcoopmaTopbl CONPOTUBNEHNSA A/4 1 N/2.

BUNET & 2

1. lmeanbHbli 0OMHOYHBIA NPAMOYTrONbHbBIA UMMYNILC Y Nepuognyeckas nocnenoBaTe/ibHoCTb
NPSMOYrONbHbIX UMMNYNbCOB. QHEPreTUYECKNIA YPOBEHD 3TUX CUIHAOB.

2. HennHemnHbIn 4eTblpexXnontoCHMK NPy rapMOHUYECKOM BO3OENCTBUN.
3. peanbHasa onvHHaa NUHUSA Npy rapMOHNYECcKOM Bo3aencTenn. BonHoBoe ypaBHeHue.
BUJIET & 3

1. HennHenHbI ABYXNONIOCHWK NPV rapMOHMYECKOM BO34ENCTBMMN. [lIMHaMmyeckas BoNnbT-aMnepHas
xapakTepucTuka.

2. MeTon KOMNNEKCHbIX aMnanTyd. YCnosmsa npuMeHeHuns. NoHaTne KoMnIeKCHOro ConpoTUBIEHNS
N KOMMNEKCHOMN MOLWHOCTW.

3. BonHoBoE conpoTMBReHne LNMHHOK NMHUK. KOadhULMEHT OTpaXEeHUS.
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BUNET @ 4

1. MooynupoBaHHbIE CUrHANbI.

2. MNocnenoBaTtenbHbI KonebaTenbHbli KOHTYP. XapakTepucTuku, NpUMeHeHNe.
3. Pexxumbl paboTbl ANVHHOW NTMHWW.

BUNET € 5

1. dopmanbHas Teopurs YeTbIPEXMONIOCHUKOB. [TepBUYHbIE NapaMeTpsbl.

2. AKTMBHbIE OBYXMOMOCHNKN. TeopeMbl 06 9KBUBANEHTHbBIX FeHepaTopax Toka 1 HanpsXeHus.
CornacoBaHue reHepartopa C Harpy3koi.

3. OTpe30K AJIMHHON NMNHWKN KaK YETbIPEXMONOCHMK NPY rapMOHUYECKOM BO3OENCTBUN.
BUNET € 6

1. [MacCcvBHbIA NMHENHbIA ABYXMOMOCHUK NPY rAPMOHNYECKOM BO34EeNCTBUN. KOMMNEKCHbIN
KOadopmLUMEHT nepenayn.

2. HeTbIpexnontoCHNK Npu rapMOHMYECKOM BO3AENCTBUN, KOMMNEKCHbBIE KO3OMUUNEHTBI Nepeaayn.
LdudbdepeHumpyowas n NHTerpmpyowwas Lenu Kak 4etolpexnontocHukn. Mx A4X, dYX.

3. NpeanbHasa onnHHas nUHWA, TenerpadoHbie 1 BOMIHOBbIE YPaBHEHNS.
BUNET & 7

1. Knaccndoukaums paguoueneit. peanbHble 1 peanbHble anemeHTbl uenu. CoeanmHeHne
anemeHToB. OCHOBHbIE 3aKOHbI TOKOMPOXOXAEHMSI.

2. MNocnepnoBaTtenbHbIA KonebaTenbHbliA KOHTYP.

3. Pe3oHaHCHble gBneHns B OTpe3ke ANNHHON NMHUN.

BUJIET & 8

1. OnnHHas nuHus 6e3 notepb. TenerpadoHbie ypaBHeHUS. BonHoOBOe ypaBHEHME.
2. RC n RL-gByxnontocHukn. Nx A4YX n d4X.

3. HenvHenHbIn oBYXMNOMIOCHNK NPW rapMOHNYECKOM BO3OENCTBUN.

BUET € 9
1. MogynupoBaHHble curHanbl. AMNNnTyaHas, gpasosas, 4actoTHas MOOynsALmS.

2. YeTblpexnontoCHMK Npv rapMOHNYECKOM BO34ENCTBIM, KOMMANEKCHbIE KO3MULIMEHTHI Nepeaayu.
CBsi3aHHblE KOHTYPbI KakK YeTbIPEXMOMOCHNK.

3. lnHamnyeckas BonbT-aMnepHas XxapakTepucTka HefIMHENHOro ABYXNOMIOCHUKA.
BUNET @ 10

1. MapannenbHbli konebaTenbHblil KOHTYP. Ero xapakTepmucTukn n NpuMeHeHue.

2. HenvHelHbIn Y4eTbipexnontoCHUK, ANHAMUYECKUIA peXM paboTbl. HeNnMHeNHbIE nckaxeHuns.
3. oeanbHasa onvHHaa nUHUS Npy rapMOHNYECKOM BO3a4encTenn. BonHOBOE ypaBHeHNe.
BUNET & 11

1. MapMoHuyecknin curHan. dopmbl 3anucu.

2. MNocnenoBaTenbHbIl KonebaTenbHbI KOHTYP Kak YeTbIPEXMOMOCHNK.

3. Pexxumbl paboTbl ANVHHOW NTMHWW.

BUJIET & 12

1. TeopeMbl 06 aKkBUBaNEHTHbIX reHepaTopax. CornacoBaHve reHepaTopa C Harpy3Koia.

2. [NepBuYHbIE 1 BTOPUYHbIE NApaMeTpbl YETbIPEXMOMOCHUKA. Y PaBHEHNS YETbIPEXMOMOCHNKA B
runepbonnyeckmx goYHKUMSIX.

3. Pe3oHaHcHbIe sBNeHWS B OTpEe3Ke AIMHHON NMHU.

BUIET & 13

1. FapMoHm4eckuii curHan. JlnHeHble Npeobpa3oBaHns FaPMOHNYECKMX CUTHANOB

2. peanbHble anemeHTbl uenu kak asyxnontocHukn. Nx A4YX n ®YX. MNMpocton LC oByxnontoCHMK.
3. TpaHcdopmaTopbl CONPOTMBAEHNA A/2 1 N/4.

BUJIET & 14

1. MogynupoBaHHbIE CUrHANbI.
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2. . YcnoBue npo3pavyHocTu connbTpa. PUnbTp HUXHMX HaCTOT, €ro XapakTepUCTUKW.
3. NoeanbHasa onuHHas nuHust 6e3 notepb. BonHoBoOe ypaBHEHME.
BUNET @ 15

1. FapmMoHnyeckuin curHan. @opmbl ero npencrasneHns. JInHeliHble onepaummn Hag rapMOHNYECKUM
CUrHanom.

2. MapannenbHblil konebaTtenbHbI KOHTYP.

3. HennHemnHbIn 4eTblpexnontoCHMK Npu rapMOHUYECKOM BO3OENCTBUN.

BUJIET & 16

1. MogynupoBaHHbIe CUrHanbl.

2. CBsi3aHHble KOHTYpbI.

3. HennHemnHbI OByXNONOCHMK NpU rapMoHnyYeckoM Bosgenctemmn. uHammyeckaa BAX.
BUIET & 17

1. lopeanbHble u pealnibHbl€ 31EMEHThI nuHernHon uenun. CoeanHeHne aneMeHToB. OCHOBHbIE 3aKOHbI
TOKOMNPOXOXOEHNA.

2. HeTblpexnontoCHWK Npv rapMoOHNYECKOM BO34enCcTBMUN. HaCTOTHO-KOMMNEHCUPOBAHHbIA OENUTENb.
3. Pexxumbl paboTbl ANVHHOW NTMHWW.

BUJIET & 18

1. Cxema uenu.

2. nnHHas nuHua. MapameTtpbl ANMHHOW NUHUK. TenerpagoHbie ypaBHEHUS.

3. BTOpuyHble napamMeTpbl HETLIPEXMOMOCHMKA. Y PaBHEHMS YETbIPEXMOMIOCHNKA B rMNepbonmyeckux
PYHKLNEAX.

BUNET & 19

1. OANHOYHbIN I'IpﬂMOYI'OJ'IbeIVI nmnynbC 1N nepmnoonveckas nocnenosartes/ibHOCTb NPAMOYTroNibHbIX
MMMyNbCOB. SHeprequeCKme XapakTepucTnkun.

2. CnoxHble LC- oByXnOntOCHUKMN.

3. CornacoBaHHbI OTPE30K ASIMHHOW NUHUN KaK YeTbIPEXMONOCHUK NPY rapMOHNYECKOM
BO34ENCTBUN.

BUJIET @ 20

1. FapMOHMYeCKNii cUrHan. dHepreTMyeckme xapakTepmucTuku. JiHenHole npeobpasosaHus
rapMOHWYECKMX CUrHAOB.

2. InnHHas nMHMSA Npu rapMoOHNYeCcCKOM Bo3aencTenn. BonHoBoe ypaBHeHue.

3. HenuHenHblin OBYXMONKOCHUK NPU rapMOHNYEeCKOM Bo3aencteumn. JuHammyeckaa BAX.
BUNET & 21

1. KomnnekcHoe conpoTtusneHme. NoHaTne KOMNNeKCHOM MOLWHOCTN.

2. MpocTtblie RL n RC- gByxnontocHuku. Mx A4X n dYX.

3. Pexumbl paboTbl ANIVHHOW NNHWK.

BUJIET & 22

1. CoeanHeHuns anemeHToB Lenu. OCHOBHbIE 3aKOHbI TOKONPOXoXxaeHns. Cxema uenu.
2. HenvHenHbIn oBYXMNOMIOCHNK NPW rapMOHNYECKOM BO3OENCTBUN.

3. OnuHHas nuHng 6e3 noTtepb. TenerpadoHble ypaBHEHMSI.

BUNET & 23

1. JInHelHbIn OBYXNONOCHUK NPU rapMOHMYECcKOM Bo3aencTenn. KoMnnekcHbIn KoadhpuumeHT
nepenayu.

2. HenuHeHbIn 4eTbIPEXNONIOCHWK NPY rapMOHNYECKOM BO3AENCTBUN. JIMHAMNYECKNIA PEXIM
paboTbl.

3. Pe3oHaHCHbIe SIBNEHNS B OTPE3KE AJIMHHON NMNHUN.
BUNET & 24
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1. OANHOYHBI NPSIMOYTONbHbIA UMMYNLC Y NEPUOANYECKas NOCNEeA0BATENbHOCTb NPSMOYTONbHbIX
MMMYNbCOB. DHEPreTUYeckne XxapakTepuCTUKN.

2. Pexxnmbl paboTbl ANVHHOW NTMHNW.

3. MapannenbHblit konebaTtenbHbI KOHTYP. BnmsHne conpoTUBneHns reHepaTopa u Harpysku Ha ero
LOOPOTHOCTb.

BUNET € 25

1. MooynupoBaHHbIE CUrHaNbI.

2. CnoxHobin LC- aByxnontoCHKK.

3. BonHoBOE conpoTtuBneHve oAnNHHOM NMHUN. KO3GMULNEHT OTPaXeHNS OT Harpy3Kku .

BUNET € 26

1. KomnnekcHble KoadhdmumneHTbl Nnepeaayn NMHeiHom Lenu. Henckaxarowas n peanbHas Lenu.
2. NpeanbHasa onnHHag nuHus. TenerpadoHbie 1 BONMHOBOE YPaBHEHNS.

3. NHTerpupytowas n ondogoepeHumpyowas Lenn Kak YeTblPeXnoMtoCHMKMN.

BUNET & 27

1. TapmMoHmYeckmin curHan. dopmbl NpeacTasneHns. JinHeliHble NpeobpasoBaHns rapMOHUYECKUNX
CWrHanoB.

2. HenvHenHbIn 4eTbipexnoitoCHUK MNPy rapMOHNYECKOM BO3AENCTBUN.

3. OTpe30K ANNHHON NTMHUN NPU FTAPMOHNYECKOM BO34ENCTBUM, BOOHOE CONPOTUBNEHNE.

BUJET & 28

1. MNoHaTtre pagmoTtexHnydeckon uenn. Knaccugoukaums. oeanbHble n peanbHble 31EMEHTbI Lenu.
2. VlpeanbHasa onnHHas NMHUS NPU rapMOHMYECKOM BO3aencTenn. BonHoBoe ypaBHeHuMe.

3. MocnenoBaTenbHblit KonebaTenbHbI KOHTYP. BnnsiHMe conpoTMBREHUS reHepaTopa 1 Harpysku
Ha ero 0obpOTHOCTb.

BUJIET @ 29

1. lopeanbHblii 0 ANHOYHbIA nmnynbC 1N nepmnoaonydeckas nocnenosarte/ibHOCTb NPAMOYTroNibHbIX
MMMNynbCOB. SHepreTVI‘-IeCKVIe XapakTepucTukun.

2. JIHenHbIA Y4eTblPeXNoMCHUK MPY rapMOHNYEeCKOM BO3AeNCTBUN. VIHTerpupytowas uenb Kak
4eTbIPEXMNONOCHUK.

3. BunonspHbii TpaHaucTop. CTpykTypa, MPUHLMN OEACTBUS, XapaKTEPUCTMKMN.
BUNET € 30

1. KoMnnekcHbI K0aghhmUmMEHT nepenayn AByxnontocHMKa. aeanbHble aneMeHTbl Lienn Kak
LLBYXMONOCHUKN.

2. HenuHeliHbIn 4eTbipexnontocHrK. JnHamMnyecknii pexmm paboTbl.
3. Pexxumbl paboTbl ANVHHOW NTMHNW.

7.1. OcHOBHas nuTteparypa:
1. Boriko B.IN. OcHoBbI paanoanekTpoHukK. HacTb 2. TeopeTnyeckne 0CHOBbI aHanvM3a paguoLenen.
YyebHoe nocobue. [TekcT] / B.I. Boiiko - KazaHb: KazaHckuin yHusepcutet, 2006. - 108 c.: un. 89

2. Xapkesud A.A. OcHosbl pagunotexHukm [Tekct] / A.A. Xapkesud . -3-e nsg. ctep. - M.:
DPUSMATIINT, 2007. - 512 ¢. 70

3. Teopwns anekTpuyeckux Lenei: YyebHoe nocobue [OnekTpoHHbI pecypc] / B.W. HukynuH. - M.:
L PUOP: HAL MHgopa-M, 2013. - 240 c.: 60x90 1/16. - (Bbicwee obpazosaHue: bakanaspuar).
(nepennert) ISBN 978-5-369-01179-9, 1000 3k3. - Pexum goctyna:
http://znanium.com/bookread.php?book=363299

9BC
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4. OcHoBbl TeopuK Lenei: YuebHoe nocobue [OnekTpoHHbIn pecypc] / I.H. ApceHbes, B.H.
BoHpapeHko, N.A. YenypHos; Nog pean. IN.H. ApceHbesa. - M.: 1 POPYM: NHOPA-M, 2011. - 448
c.: un.; 70x100 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN 978-5-8199-0466-4, 500 aka. -
Pexwum goctyna: http://znanium.com/bookread.php?book=224548

9bC
3HaHnyM

7.2. lononHutenbHasa nuteparypa:

1. boiko B.MN. OcHoBbl pannoanekTpoHukn. HacTtb 1. CurHansl. [TekcT]/b.I1. Boriko,Yuy. noc. KasaHb.
2001.-93 c.: un 36

2. backakos C.WN. PagnotexHudeckue uenun n curHansl. [Tekct])/C.N. backakos,M.: BLL, 1988. - 448
c..nn. 95

3. MaTxaHos N.H. OcHoBbl aHann3a anekTpudeckux uenen. JlmHenHole uenu. [Tekct] M.: BLL, 1990.
- 399 c.:un. 42

7.3. UHTepHeT-pecypcChbl:

KHurad®onp - http://www.knigafund.ru/

[MonynsapHO 0 pannoanekTpoHuke. - http://www.radiokot.ru

PanwnolloumaH - http://www.rlocman.ru

Cant kapenpbl pagmodunankm - http://radiosys.ksu.ru

CainT y4ebHbix nocobuii kadenpbl paamnodunamnkm - hitp://student.istamendil.info
9BC 3HaHuyM - http://znanium.com/

9bC JlaHb - http:// e.lanbook.com/

OnekTpoHuKa ans Bcex - http://www.easyelectronics.ru

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnavHbl "OCHOBbI Paano3aNekTPOHKIN" NpeanonaraeT UCMoNib30BaHUE Creayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHpopMauunn, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEOMNAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepPAeliChI
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KA4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLUMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoyatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeaYLMX aMEePUKAHCKNX 1
€BPONenNCcKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A1s
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ MCMNosib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTenbHbIX CTAHOAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U1 BKAOYaEeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEANnN, CAOBapU U CAPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme Maparennctea "MlaHb" , [OCTYN K KOTOPOW NPenoCTaBeH
ctyneHtam. 9bC MN3partenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCumMarbHOMy KONMMYECTBY MPOGUIbHbBIX HanpasneHnin ¢
cobnogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

KomnbrotepHbin knacc aya. 909, 1107 UHCT. duamkn.
MynbTumeguninHble aya. 305, 307 VHCT. dounaunku.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 011800.62 "Paanoduamka” n npodunio noarotoskm Pagnodpuamnyeckmre metoapl rno
obnactsiMm npumeHeHns (buodgunanka) .
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Mporpamma omcuunnmHbl "OcHOBbI paamoanekTpoHnku"; 011800.62 Pagnodmnsmka; ooueHT, K.H. (aoueHT) TiopuH B.A.
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